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OJEKTHBTI IIOHIEP KaTanorsl 4 GeniMuen Typasl.
Karanor 5neKTHBHBIX JHCLMILIMH COCTONT U3 4 wacTeii.
The catalog of elective disciplines consists of 4 posts.

ONEKTHBTI TISHICP KATANnorsl Oyl TAaHJAy KOMIOHEHTTEPiHiH XypaMmblHA €HTeH IIOHACPMIR Ti3iMi Gonsm Tabsuiamsl XIHE OF CTYACHTTEPAIH
OKBITY TPREKTOPHSACHIH HKEMJIi JKaHe 03 GeTiHIe KaH — KaKThl TYpAe aHBIKTay MYMKIHZIriH Kypy YUIiH KakeT. DNeKTHBTI nouaep Katanors: 2024 - 2027
KBULIAPbIHAA OKBITHUIATHIH ~ "6B08610 Cy pecypcraps! xoHe cymsl maiijanany” Gimim Gepy OGarnapnamackl YmiH JKacalbiHFaH JKoHE OapIbIK
MaMaHIbIPyIapIbl KAMTH/(BL. DIEKTHBT] NIOH/ED KATANOrBHAA TAHJAY KOMIOHEHT] GOMBIHIIA TNOHNEPNIH MOXYNBIH KBICKAIIA MasMYHBI MEH MAKCaThl
TIPepEKBHU3ATIEPI MEH NOCTPEKBU3HTTEP] JKaHe apOip Mo/ / MOYIbI OKBIN — YipEHIeHHEH KeliHTi MEHTepiIreH Ky3ipeTTep KOpCeTUIreH.

Karanor 51eKTHBHBIX TUCIMIUTMH  TpeiCTaBNseT coboli mepeyeHh TUCIUIUIMH, BXOIAIMX B KOMIIOHEHT MO BBIOOPY, ATi CO3MAHNA BOIMOKHOCTH
ruOKOr0 H CaMOCTOSITENIEHOTO BCECTOPOHHETO ONpe/eNeHHs TPAaeKTopHH oOyueHus cTyAeHTa. KaTanor 3neKTHBHEIX JUCIHIIHH COCTABICH Ha 2024-2027
ronsl ofyuenns s obyvarommxcs obpasoBaTensHol mporpaMmel "6B08610 BonHeie pecypesl U BOLOMONB30BAHHE" YIHTHIBAET BCE o0pazoBaTeNbHbIE
TPaeKTOPHH. B KaTanore 3MeKTHBHBIX JUCIMIUIMH OTPAXKAKOTCH NPEPEKBH3UTHI, MOCTPCKBH3MTEH, LIENb H KPATKOE CONCPKAHHE IHCIMIUIMH MMomyns,
BHIpabaTHBaeMble KOMIETEHIME 10 KaXKIOH y4eOHOM NUCHMIUIMHEE/ MOYIIO KOMIOHEHTA 110 BHIOODY.

The catalog of elective disciplines is a list of disciplines included in the optional component to create the possibility of flexible and independent
comprehensive determination of the student's learning path. The catalog of elective disciplines compiled for 2024-2027 years of study for students of the
educational program "6B08610 Water resources and water use" takes into account all educational trajectories. The catalog of elective disciplines reflects the

prerequisites, postrequisites, the purpose and summary of the disciplines / module, the competencies developed for each academic discipline / module of the
component of choice.
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MoayJbiH aTaybl IToH aTaysbl Huka Ionnin Kpeaut ITonHiK 2 .°o_’. IpepexkBu3nT IIoHHiH MaKcaThl MEH Kyriserin oKy HoTHKeJIePi OKBIT
HaumenoBanue HaumeHoBanue Hux KOJIbI CaHbI dopmarsl = g5 Tep KBICKAIIIA Ma3MYHbI O:kuaeMble pe3yJibTaThl 00yYeHus: YIIBLT
MOIYJIst JHCUMILTHHBI Cycle Kon Koa-Bo adpic/ 2 2 ‘\E HocrpexBusnt Ilens u KpaTKoe coepKaHue Expected learning outcomes ap
Modulename DisciplineName JUCHMILIA | KpeIuTo 3eprxana/mc/ £ g g bl JAMCHMILTHHBI Ipeno
HBI B OCOXKCOXK | £ S 3 Prerequisites/ Purpose and brief content of naaBa
Disciplinec | Number ®opmar E‘ g5 Post-requisites the discipline TeJH
ode ofcredits JAVCIHTLTHHBI g ° 85 Teache
nex/nab/mp/CP | 8 | 2§ rs
CI/CPC 2| g8
Discipline S| =F
format zZ| g
lect/lab/pr/SIW | © | &8
T/SIW 2 3
1 2 3 4 5 6 7 8 9 10 11 12
JKAJITIBI MOAYJIBJAEP/ OBIIME MOAYJIM/ GENERAL MODULES
DKoxyiie koHe XKBIVTK EK/ 2109 5 60/55/12,5/22,5 | 3 - IpepexBusurr | Maxkcarel: KoramubIH TypakTel | Bimimi: Dkoxyifenep Typaisl TyciHik: 1
KYKBIK ep: KasakcraH | mamyblHa KON OKETKi3y YIIIH | — OKoxXyile KOMIOHEHTTepi (OHOLEHO3,

TapUXbI
IocTpexkBU3NT
Tep:
Dunocodus,
OJIeyMeTTany
JKOHE
cascaTTaHy

SKOHOMHUKA,
JKOHE

KYKBIK, 9KOJIOTHUSI
Tipmiinik  Kayincisairi,
FBUIBIMU 3epTrey omictepi
cajachlHIa  WHTErpalysIaHFaH
OiiMAl KaJIBIITaCThIPY.

Ma3smyHbI: Anam MeH
TaOWFATTBIH Kayilci3 e3apa ic-
KUMBUIBIHBIH, OKOXKYHelIep MeH

6uocdepansiy OHIMILIIrHIH
Heri3zaepi. KasakcTaHHBIH
TYpaKThl ~ JaMy  MaKcarTapsl
ureHOepinge pecypcTapabiy
IIEKTeYILIIT JKaFJJalbIHIaFbI

KOFAMHBIH KACIMKEPJIK KbI3METi,

OusHec NeH YITTBIK
9KOHOMHKAHBIH Gocexere
KaOineTTimirin apTTHIPY.

OKOJOTHANBIK ~Mocelenep MeH
TYpaKkThl JaMy IpHHIMITEPiH
Kyden Ttyciny. KazakcranabiK
KYKBIKTBI, CyOBeKTIIepIiH
MiHIETTepi MeH KeNiIgiKTepiH
Oimy,  oneyMerTik  Hporpecrti
KaMTaMachl3 €Ty YIIiH KOFaMJIbIK
KaTBIHACTAPIbI MEMJICKETTIK
perreyni  Oimy JKOHE cakTay.
Mukmo3us-xanslKapaibik
3aHHAMaHbIH CTPATETUSICHL
JKacauasr MHTEJUIEKTTIH
KYKBIKTBIK HETi31epi.

aOnOTHKAJIBIK (hakTOpIap);

— DKOXY#eHIH KbI3MET €Ty 3aHIbUIBIKTApPhI
MEH TYPaKThUIBIFbI.

Kopiaran opTaHbl KOpray KYKBIKTaphl:

— Kazakcran PecrnyOiuKachlHbIH — KoHE
XaJIbIKAPAJIIK ~ KYKBIKTBIH ~ DKOJIOTHSUIBIK
HOpMaJIapsl;

— TabwurarThl mnalijanaHy MeH KOpray
camacelHaarbl  3aHmap  (mbicanbl,  "KP

DKOJIOTUSUIBIK KOJeKei");

— DKOIOTHSUIBIK, KYKBIK OY3YLIBUIBIK TYpPIEpi
JKOHE JKayaKePLILTIK.
TypakTter  gamy
Kayinci3mik:

— TypaKTsl JaMyAbIH IPUHIHAINTEDI;

— OKOJOTHSUIBIK KayiICi3[iKTi KaMTaMachl3
€Ty XKOJIJapHI.

AsaMaTTap/iblH  SKOJOTHSUIBIK  KYKBIKTaphl
MeH MiHJeTTepi:

— DKONOTMSIIBIK aKMapaTka KON JKETKi3y
KYKBIFBI;

— Kopmaran opraHsl cakTay OoMbIHIIA
a3aMaTThIK KayanKepIIiiK.

Jlarabichl: DKOJIOTHSUTBIK, Macemnenaepi
KYKBIKTBIK TYPFBIIAH TaIIay:

— DKOJIOTHSUTBIK JayJIap/isl MICUTY 5KOIJapbIH
YCBIHY;

— KYKBIKTBIK Ky)XaTTapMeH JXYMBIC iCTey

JKOHE OKOJIOTUSIIBIK

(3KOJOTUSITBIK Kemcimzaep, akTinep,
aFpIMIAp).

DxoxyHenepain Kai-KyHiH Oaranay
HETI3ZIepiH MEHrepy:

— TaOurm  pecypcTapiblH  KarJalblH
Oaraiay;

— AzaM 9peKeTiHIH JKOXylere ocepiH
Tajnzaay.

OKONOTHSUIBIK CayaTTBUIBIKTEI apTTHIPY:

— Koramra skonorusuislk Oinmim Oepy, yrit-
HACHXaT XYPri3y;




— DKOJIOTUSUIIBIK 7K00aap MEH aKLHsIappl
YHbIMIACTHIPY.

Kopimiaran oOpTaHsl KOpray —cajachlHIa
LIelIiM Kabbliaay:

—  DKOJOTMSsUIBIK ~ KYKBIK II€H  FBUIBIM
HETi31H/e THIMJ MIeNTiMAEep YCHIHY;

— DKOJIOTHSUIBIK MOHUTOPUHTKE KAThICY.

IIpepexBuU3NT
|SH Hcropus
Kazaxcrana
IocTpekBU3UT
bI: Ounocodus,
Corosiorust 1
TIOJIUTOJIOTHS

Lean: DopMHUpOBaHHE
WHTETPUPOBAHHBIX  3HAHWI B
obiacTd  SKOHOMHKH, IpaBa,
9KOJIOTHH u 6e3o0macHOCTH
JKU3HENSSITSIBHOCTH,  METOJIOB
HAy4YHBIX  HCCICHOBAaHUI s
JIOCTIKEHUS YCTOWYIHBOTO
pa3BUTHS 00IIEeCTBA.
Copnep:xanue: OCHOBBI
0e30MmacHOr0  B3aMMOJCHCTBUS
YesoBeKa u TIPUPOJIBL,
MPOAYKTHBHOCTh JKOCHCTEM U
orocepsl. TloBbImeHue
KOHKYPEHTOCIIOCOOHOCTH
MPEANPUHUMATEIILCKON
JIESITEbHOCTH o011ecTBa,
OusHeca " HalMOHAIBHOU
9KOHOMHUKH B YCIIOBHSX
OTPaHUYEHHOCTH  PECYpCOB B
pamMKax  1mened  yCTOHYHMBOTO

O0pa3oBaHHe: TOHUMAaHUE YKOCHCTEM:

- KomrmoneHTsl 3KOCHCTEMBI (OMOLEHO3,
abuotuueckue GaxTopsl);

- 3aKOHOMEPHOCTH U  yCTOHYHBOCTB
(YHKIIMOHUPOBAHHS 9KOCUCTEMBI.

IIpaBa oxpaHbl OKpYKaIOILEH Cpejibl:

- DOkornormuyeckue HOpMBI Pecmybmuxu
KazaxcraH n MexIyHapOAHOTO NIpaBa;

- 3aKoHbI B 00J1aCTH NPUPOAOINOIIb30BAHUS U
oxpaHbl  (Hampumep, "JKOJIOTHIECKH
xonexc PK");

- Buzpl 5KONOrMYeCKUX MpaBoOHAPYIICHUH U
OTBETCTBEHHOCTD.

VYcroifunBoe pa3BUTHE U JKOJIOTHYECKast
6€3011acHOCTb:

- [IpHHIUIBI YCTOHYIMBOTO Pa3BUTHS;

- Ilyrm ofecriedeHHs  3KOJIOTHYECKOH
0€30MaCHOCTH.

OKolornyeckue TmpaBa M O0S3aHHOCTH
rpakJaH:

pa3BUTUS Kazaxcrana. | - [IlpaBo jocryma K  9KOJOTMYECKOit
CucremHoe NoOHMMaHue | MHpopMaImu;
DKocucrema u 001 /KB EP/2109 9KOJIOTHYECKHX  TpoOIeM n | - TD'paxnanckas  OTBETCTBEHHOCTh  3a
paBso 60/55/12,5/22,5 MPUHIIUIIOB YCTOMYMBOTO | COXpAaHEHHE OKPYXKAIOLIEH CPEIbI.
pasButus. 3Hanue u codmozaenue | HaBbiku: MIPaBOBOU aHaM3
Ka3aXCTaHCKUX 1paB, | 3KOJOTHYECKUX MPoOIeM:
00s3aHHOCTEN u rapaHTui | - IIpennoxuth MyTH paspelieHus
CyOBEKTOB, rOCyIapCTBEHHOE | HKOJIOTUUECKUX CIIOPOB;
peryiaupoBaHne OOIIECTBEHHBIX | - Pabora ¢ TpaBOBBIMH JOKyMEHTaMU
OTHOLIEHMH [ obecreueHHs | (PKOJIOTUUECKUE COIJIAIICHH, aKTBhI,
COLIMAJIBHOTO nporpecca. | kanoobl).
Wnkmo3ns - crparerust | OBNageHNe OCHOBAMH OIGHKHM COCTOSTHUS
MEXIYHapOIHOTO 9KOCHCTEM:
3aKoHOzaTenbcTBa.  IIpaBoBble | - OlLieHKa COCTOSIHUS IPUPOIHBIX PECYPCOB;
OCHOBBI MCKYCCTBEHHOTO | - AHAIM3 BIUSHMS JIEATENBHOCTH YeI0oBeKa
HHTEIICKTA. Ha 9KOCUCTEMY.
IloBbInIeHNE YKOIOTHUECKONH TPAMOTHOCTH:
- DOkonornyeckoe oOpa3oBaHHE OOIIECTBA,
MIPOBE/ICHHUE arUTaIUH;
- Opranu3anust 9KOJIOTUYECKUX IPOEKTOB H
aKIMH.
Tlpunsatue pemeHuii B 001acTH  OXpaHbI
OKpYKaloeH cpeabl:
- Ilpennarate >¢pdekTHBHBIC peEIICHHS Ha
OCHOBE JKOJIOTHYIECKOTO IIPaBa U HAYKH;
- YyacTue B 9KOJIOTHYECKOM MOHHUTOPUHIE
Prerequisites: Purpose: Formation of integrated | Education: understanding ecosystems:
Ecosystem and GED/ EL/ 2109 60/55/12,5/22,5 History of | knowledge in the field of | - Ecosystem components (biocenosis, abiotic
law EC Kazakhstan economics, law, ecology and life

factors);




Post-
prerequisites:
Philosophy,
Sociology and
Political

safety, research methods to
achieve sustainable development
of society.

Contents: Fundamentals of safe
interaction between man and

- Patterns and stability of ecosystem
functioning.

Environmental protection rights:

- Environmental standards of the Republic of
Kazakhstan and international law;

Kacinkepiik sxone
Kap>KBLIBIK
cayaTTBUIBIK

KBJYTK

KKS/2109

60/55/12,5/22,5

Science nature, productivity of . X i
ecosystems and the biosphere. | - Laws in the field of environmental
Improving the competitiveness of | management and protection (for example,
entrepreneurial activity of | the Environmental Code of the Republic of
society, business and the national | Kazakhstan);
economy in conditions of limited | - Types of environmental offenses and
resources within the framework liability.
of sustainable development goals - .
of Kazakhstan, Systemic Sustainable development and environmental
understanding of environmental | Safety:
issues  and  principles  of | - Principles of sustainable development;
sustainable development. | - Ways to ensure environmental safety.
Knowledge and observance of | Environmental rights and obligations of
Kazakhstan's rights, duties and | citizens:
guarantees of subjects, state | _ The right of access to environmental
regulation ) public relations _to information:
ensure social progress. Inclusion L N .
is a strategy of international law. | Civil .respon5|b|I|ty for the preservation of
Legal foundations of artificial | the environment.
intelligence. Skills: legal analysis of environmental

issues:

- Propose ways to resolve environmental

disputes;

- Work with legal documents (environmental

agreements, acts, complaints).

Mastering the basics of ecosystem

assessment:

- Assessment of the state of natural

resources;

- Analysis of the impact of human activity

on the ecosystem.

Improving environmental literacy:

- Environmental education of the society,

campaigning;

- Organization of environmental projects and

actions.

Environmental decision-making:

- To propose effective solutions based on

environmental law and science;

- Participation in environmental monitoring
IIpepexBu3ntT | Maxcarsbl: KapKbI1bIK an | Binimi: Kacinkepmik Herizaepi:

ep: Kasakcran
TapuXbl
IMocTpekBU3UT
Tep:
dunocodus,
OJIeyMETTany
KOHE
casicaTTaHy

ayKaTKa JKeTy YIIiH MaHBI3bI 0ap

JKEKe JKOHE 0TOACHUTBIK
Kap KbUTBIK, pecypcraps
Gackapymsl, KOCIIIKepPIIiK
KBI3METTi YIBIMAACTHIPY/IBI

JaFbIIAPIH OKBITY.
Masmynsr:  Kocinkepiik: MoHi,
Ma3MyHBI KaJIBINTacy INApTTaphl.

— Kocinkepiik  yFBIMBI, Typiepi koHe
KBI3MET Callajlaphl;

— busHec-xocnap Kypy Heri3zepi;

- Kacinkepik oprta, HapBIKTBIK
9KOHOMHKAJIAFbl KACIKEP/IiH peJti.

Kap KbUIBIK CayaTThUIBIK:

— Axma, Tabblc, MIBIFBIC, JKHHAK,
MHBECTULIHS], HECUE YFBIMAPHI,




KocinkepiikTiH  yHBIMIacThIpy-

KYKBIKTBIK Typuiepi.
Kocinmkepmikreri TOYKEIIITIK.
Koacinmkepikreri OuzHec-
Kocmapiay. Kocimkepiik
KeniciMaepai YHBIMIACTBIPY.

Kocinkepiikreri MOJCHHET KOHE
otuka. Kocinkepinik KbI3METiH

Kap>KbUIAHBIPY. KapbuibIK
cayaTThUIBIK TYCIHiri,
MaKCaTTapbl MeH

MiHZIeTTepi. AKIIIa,ecenl  ailbIPBICY
xoHe Tenemuep. JKeke KapiKbl:
Kipic,lIbIFbIC, OromKker. CanbiKTap
JKOHE IKEKEe TYJIFalapra CaibIk
caiy. 3eiiHeTakbuIap HKOHE
cakTaHaplpy. XasblKKa OaHKTIK
KbI3MET Kepcery. Keke
TYJIFanapAblH OaHKPOTTHIFBI KOHE
Kap KbUTBIK ToyeKenaep.
KapKbUIBIK THpaMuIa KOHE JKEeKe
Kap KbUIBIK Kayilci3mik

— JXeke koHe OTOACBUIBIK OOIKETTI
xocrmapiay;,

- KapKbutbIk Kayinci3aik JKOHE
ANASAKTBIKTaH KOPFaHy XOJIAAphI.

Bank xyiieci xoHe KapKbUIbIK YibIMIap:

— bankrepaiH KbI3MeTi (memosuT, Hecwe,
TeJieM Kyiienepi);

— KapKbl HHCTHTYTTapbIHBIH TypJepi *koHE
OJIapMEH JKYMEIC iCTey TOpTiOi.

CaJpIKTap *KoHE 3aHHAMAJIbIK Heriszep:

— CanpIKTBIH MOHI, Typiepi XoHe Tejey
TOpTIO];

—  Kocinkepmik — KbI3BMETTIH  KYKBIKTBIK
nerizzuepi (KK, JXKIUIC amry sxomnaapsi);

— ExOek mapTsl, TYTHIHYIIBI KYKBIKTAphI.
Jarabicel:  JKeke  KapkblHBI  Oackapy
JIaFABLIaPhIL:

— TabbIc MEH WIBIFBICTBI KOCMAPIAY JKOHE
ecelKe any;

— AKIIIaHBI YHEMJICY, )KUHAKTAY JKOHE YPBIC
Kymceay;

— KapsKbUIbIK, mIemriMaepai CanbICThIpy JKIHE
TaHgay  (MbIcalbl, HeCHe  LIAPTTApPbIH
CaJBICTHIPY).

Koacinmkepmik garapuiap:

— busnec-uznes oitnan Talby JXKoHE OHbI
JaMBITY;

— busnec-xocmap xacay (eHIM, HapbIK,
6aceke, KapxKbl 60IiMi);

— Komanmama kyMbIc  icTey  KoHE
KacINKeplIiK jx00amapipl KOpray.

KapsKbITbIK Ky’KaTTapMEH KYMBIC:

- Yekrep, KBHTAHIMSIAP,
KeJiciMIIapTTapMeH TaHbICY;

—  Kapanaiibim  Oyxrairepiik — KoHE
Kap>KBUIBIK €CEIT JKYPTi3y.

Ludpabik KapKBUIBIK Kypangapibl KOJIIaHy:
— OuJaiiH GaHKUHT, MOOMJIB/II KOCBIMILIANap,
JJIEKTPOH/IBI TOJIEM KYiieIepiMeH KYMBIC,

—  KapKbpUIBIK ~ KaIbKymsiTOpiap — MeH
JKOCTIapIIay KypaJiapblH Taiianamy.

IIpennpuanmaren
BCTBO U
(unancoBas
TpaMOTHOCTh

OOJI/KB

PFG/2109

60/55/12,5/22,5

IIpepexBusuT
|SH Hcropus
Kazaxcrana
IMocTpekBU3UT
bI: Dunocodus,
Couuonorust u
HIOJIUTOJIOTHS

Heab qucuuniaunbl - O0yueHne

HaBBIKAM OpraHu3aluu
TPEANPHHUMATETBCKON

IeATeNbHOCTH, YIPaBJICHUs
JINYHBIMH u CeMEeHBIMU
(MHAHCOBBIMU pecypcamu,

HMMEIONIMMH KJIIOUeBOE 3HAUCHUE
UL IOCTIDKGHHS (DHHAHCOBOTO
Gnaromnomy4us

Copep:xanune JUCHUTNIHHBI.
IIpennprHIMATENBCTBO:
CYIIHOCTb, coiepxKaHue "
YCIIOBUS (hopmupoBaHus.
OpraHu3anoHHO-IPaBOBBIC

O0pa3oBaHHEe:OCHOBBI
MIpeIPUHIMATEIHCTBA:

- IlonsTHe, BUABI M CQEphl ASITEITEHOCTH
MIpeIIPUHIMATENbCTBA;

- OcHoBBI HocTpoenus busHec-mnana;

- IlpeanpunuMarensckas —cpepa, poib
MIpeIPUHEMATENS B PHIHOYHON YKOHOMHKE.
®uHaHCOBask TPAMOTHOCTD:

- llonATus neHer, [A0XoAa, pacXoyoB,
cOepexeHU I, THBECTUIIMH, KPEANTA;

- IlnaHupoBaHHME JWYHOTO U CEMEHHOTO
Oro/KeTA;

- OunaHcoBas 0E30MAaCHOCTh U CHOCOOBI
3aIIUTH OT MONICHHHYECTBA.




(GopMBI  TIPEANPHHUMATEIIBCTBA.
Pucku B mpeanpuHuUMaTenbCKon

JESITETBHOCTH. Busnec-
IUIAHUPOBAHUE B cucTeme
MPEANPUHUMATEIILCKON
JEATEIHOCTH. Opranu3anus
MPEANPUHUMATEICKUX  CIETIOK.
Kynbrypa u 9THKA
MIpeIPUHIMATEIbCTBA.
®duHaHCcUpoBaHUE
MPEANPUHUMATEIILCKON
nestensHocTU. [loHsATHE, IeMn U
3a71a4u (uHaHCOBOM

rpaMOTHOCTH. JIeHbIH, pacueTsl 1
mwiatexu. JIuuHble  (MHAHCHI:
JIOXOJIbl, ~ pacxopbl,  OHOJUKET.
Hanoru wu  wHamorooGnoxeHue
¢usnueckux sy, IleHcun u
CTpaxoBaHHUE. Bankosckoe
o0cityK1BaHHE HACEJICHHUSI.
BaHKpOTCTBO (DU3MUECKUX JIHIL U
¢dunancosie pucku. OuHAHCOBAsS
MUpaMHa U JTH9Has (UHAHCOBAs
0e30MmacHOCTh

bankoBckas cuctema u  (UHAHCOBBIC
OpraHU3aluH:

- JleATenbHOCTh OAaHKOB (IETO3UT, KPEIHT,
IJIATEXKHBIC CUCTEMBI);

- Buzb! GpHHAHCOBBIX MHCTUTYTOB M MOPSIJIOK
paboThI C HUMH.

Hanoru u 3akoHOJaTelIbHBIE OCHOBBI:

- CymHOCTb, BHABI M IIOPANOK YIUIATHI
HAJIOTa;

- IIpaBoBBIE OCHOBBI PEANPUHUMATEIHCKOM
nesrenbHocTH (1myti otkpbiTus UIT, TOO);

- TpynoBoii moroBop, npaBa HOTPeOUTENS.
HaBbIKM: HaBBIKM YNPaBICHHUS JIMYHBIMU
(uHaHCAMH:

- IlnanmpoBaHme W Yyd4eT MJOXOAOB H
PacxoioB;

- DKOHOMHTb, HAKaIUIMBAaTh U IIPaBUIBHO
TPATUTh JEHBIH;

- CpaBHeHne u BbIOOp (HHAHCOBBIX
pelieHuit (HampuMep, CpaBHEHHE YCIOBHUH
Kpenura).

[peanprHUMAaTeNbCKUE HABBIKHU:

- IlpunymbiBath busHec-uzietro U pasBuBaTh
ee;

- CocraBnenue busHec-muiana (IpoayKT,
PBIHOK, KOHKYPEHLUS, (PMHAHCOBBINA OTJEN);
- Pabora B komaHme H  3ammra
MPEANPUHUMATEIBCKUX IPOCKTOB.

Pabora ¢ huHAHCOBBIMU TOKYMEHTAMHU:

- O3HaKOMJICHHE C YeKaMH, KBUTAHIWSIMHU,
KOHTpPaKTaMu,

- Bectu mpoctoit Oyxraiarepckuii u
(bMHAHCOBEIIT yUerT.

Hcnonp3oBanue 1UQPPOBBIX  (HHUHAHCOBBIX
HHCTPYMEHTOB:

- Omnuaitn OaHKHHT, MOOMJIbHBIE
NPUJIOXKEHHs, paboTa C  3IEKTPOHHBIMU
IUIATE)KHBIMU CHCTEMAaMU;

Entrepreneurship
and Financial
Literacy

GED/EC

EFL/2109

60/55/12,5/22,5

- Hcnons3oBanue (UHAHCOBBIX
KaJIbKYJIITOPOB " HHCTPYMEHTOB
TUTAHAPOBAHMUSA.

Prerequisites: The purpose: Training skills in | Education:fundamentals of

History of
Kazakhstan
Post-
prerequisites:
Philosophy,
Sociology and
Political
Science

entrepreneurial activity
organization, in managing
personal and family financial
resources, which are key to
achieving financial well-being.

Content: Entrepreneurship:
essence, contents and conditions
of formation. Legal forms of
entrepreneurship. Risks in
entrepreneurship. Business
planning in  entrepreneurship.
Organization of entrepreneurial
transactions. Culture and ethics of
entrepreneurship. Financing of

entrepreneurship:

- The concept, types and areas of business
activity;

- The basics of building a Business plan;

- Business environment, the role of an
entrepreneur in a market economy.

Financial literacy:

- Concepts of money, income, expenses,
savings, investments, credit;

- Personal and family budget planning;

- Financial security and ways to protect
against fraud.

Banking system and financial organizations:
- Banking activities (deposit, credit, payment




entrepreneurial  activity.  The
concept, goals and objectives of

financial literacy. Money,
settlements, and  payments.
Personal finance: income,

expenses, budget. Taxes and
taxation of individuals. Pensions
and insurance. Banking services
for the population. Bankruptcy of
individuals and financial risks.
Pyramid scheme and personal
financial security

systems);

- Types of financial institutions and how to
work with them.

Taxes and legislative framework:

- The nature, types and procedure of tax
payment;

- The legal basis of entrepreneurial activity
(ways to open an individual entrepreneur,
LLP);

- Employment contract, consumer rights.
Skills: Personal finance management skills:

- Planning and accounting of income and
expenses;

- Save, save, and spend money properly;

- Comparison and selection of financial
solutions (for example, comparison of loan
terms).

Entrepreneurial skills:

- Come up with a Business idea and develop
it;

- Preparation of a Business plan (product,
market, competition, finance department);

- Teamwork and  protection  of
entrepreneurial projects.

Working with financial documents:

- Familiarization with checks, receipts,
contracts;

- Keep simple accounting and financial
records.

Use of digital financial instruments:

- Online banking, mobile applications, work
with electronic payment systems;

- Use of financial calculators and planning
tools.

MyxTtapTtany

BIl/ TK

Muh /1211

15/0/15/45/7,5/
75

IIpepexBusuTT
ep:

Mexkren
Oarapiamacsl
IocTpexkBU3NT
Tep: Kaciou
Ka3ak (opsIc)
TiMi, Kacion
OaFbITTalIFaH
meres Ti

MakcarhbI: M.Oye30BThIH
«Abaii Kynan6aen»
MoHoTrpadusChL. Myxraprany

FBUIBIMBI JKOHE OHBIH MIHIETI
MeH MakcaThl M. ©Oye30BTiH
eMipi MEH  IIbIFapMallbUIBIK
KBI3METI.

Ma3smyHp1:M.Oye30BTBIH  oMipi

MCH HIBIFapMaIIbUIBIFBI
3CPTTEITCH, JKa3yIIbIHBIH
HIbIFapMalIblUIbIK 3€pTXaHaChl

Tangan, capantagansl, «MaHacy
JKBIPBIHBIH ~ 3€PTTEYIIICI  MEH
AGaiiTaHy FBUIBIMBIHBIH HETi3iH
KaJIaylibl perinzeri
LIBIFAPMAaLIBUTBIFBIMEH Oipre
OHBIH OHorpaduscel OasHIaNFaH;
M.Oye30BIeH oOenni KOFam
KafipaTkepi  peTiHAE  TaHBICY.
OnemIik KOHE 1118135
onebueringeri M.Oye30BThIH
onebu MypachlHa Tajay kacay

Binimi: M.Oye30BTiH  IIbIFapMaIIbLIbIK
KbI3METi  Kypchl — apKbUIBI  CTYJCHTTEp
JKa3YIIBIHBIH QJIEMIIK JICHIeHre KeTepiireH
IIBIFApPMAaIIbUIBIK €HOETiH TaHsbII, Oiesi.
Hxempainiri:M. Oye30BTBIH eMipi MeH
MIBIFADMAIIBUTBIFBIH  3€PTTEHTIH  Ka3ak
o1eOueTTaHy FhUIBIMBIH TEPEH MEHI€Pe/i.
Jarapicel: M.Oye30B IIBIFapMaapbIHAAFbI
JKaHPIIBIK €PEKIICNIKTep Il aKbIpaTa anajbl.
Kysiperriniri:Myxtap mibiFapManapbIHbIH
epEKIIEeNITiH, epEeKIIeTIKTepiH, KaHPIBIK
KOMITO3HI[HSICHIH, OHBIH OPTa FACBIPIAPIAFHI
skoHe 18 FacwIpIarbl a3ak AQyipiHaeri oneou
MpoleciMeH cabaKTaCTHIFBIH MEHIepY.




JQFIICHIH KaJIBINTAaCThIPAJIbL.
Con  apKpUIBI  OTAHCYMTILITIK
JKOHE  MAaTPHOTTHIK  ce3imaep

KaJIbIITaCThIPbLIa bl
Myxraposenenne | BJI/ KB Muh /1211 15/0/15/45/7,5/ IIpepexBU3UT Lenb:O3HaKOMUTh  CTYICHTOB | 3HAHUsA: B pe3yjibTare HU3y4YCHHUs Kypca
7,5 pl:I1IkonbHAS TBOp‘IeCKPII‘//I JACATCIIbHOCTBIO CTYACHTBI MOJDKHBI YCBOUTH HCTOPHYECKOEC
nporpamma BEJIMKOTO MHCaTeds W YYCHOro | CBOeoOpashe HAIMOHAIBHOW JIMTEPaTyphl,
MoctpexBu3nt | M.O.Aye3oBa. 0COOEHHOCTH OCHOBHBIX JKaHPOB
pi:IIpodeccuon | Copepaxanme: I3ydaercs >KH3Hb | YMeHHs: aHAIM3UPOBATH XyJOJKECTBEHHOE
aJbHBIA u  TBOpuecTBO  M.O.Ay?30Ba; | NPOU3BEIEHUE B UX HJICHHO-TEMATHYECKOM,
Ka3aXCKUh AHAJIM3UPYETCA TBOpYECKas 3CTCTHYCCKOM, XYAOKECTBEHHOM,
(pycckuii) sA3bIK, | JabopaTopust — IHCaTeNs, €ro | JIMTepaTypoBeA4eCKOM U  (uiiocodcrom
Ipodeccuonan 6uorpadus B KOHTEKCTE€ C | acHeKTax, OLICHUBATh JIUTEpaTypHbIE
BbHO- TBOPYECTBOM; KaK co3aareisa HampasJICHHUSA W OTCTauBaTb CBOK TOYKY
OPUEHTUPOBAHH HayKH1 A6aeBeL[CHPISI; 3p€HHUd B JUCKYCCHOHHBIX BOIpOCax II0
bl HCCIeIoBaTeNs JKbIpa «MaHacy. | HIEHHO-TeMaTHYeCKOH HaNpaBJIEHHOCTU
HMHOCTPaHHBbIN 3HaKOMCTBO ¢ M.Ay330BEIM KaK | IPOHM3BEACHUH
A3BIK BHIHBIM OOLICCTBEHHBIM | Happiku: CTYJIEHT JIOJKEH OBIIAIIETh
nesreineM. Pa3BUBaIOTCS HaBBIKU HABBIKAMH BEICHHSI MCKYCCHHU T10
aHajmsa JITEPATYPHOTO | poGriemMam Kypea, 3aTparnBaloMMes Ha
Hacjenms M.A}?aosa B MHPOBOH | 1pakryaeckiX 3aHsTHSX, OCHOBHBIC
W BOCTOUHOM  JIATCPATYPE. | cpenenus no 6uorpadusM KpynHEHIIHX
Tpususatotcs IYBCTBA | ucareneil H3y4aeMoro nepuoja, 3HaTh UX
TATPHOTH3MA H JIOOBH K POUHE.. | CcHOBHBIE TOPETHYECKHE PAGOTH"
KoMmnereHuun: ycBouTh cuequpuky,
0COOEHHOCTH, JKaHPOBBIH COCTaB
Npou3BeaeHUH MyxTapa IpeeM CTBEHHYIO
CBs 3b €70 C JTUTEPATYPHBI M IIPOLIECCOM K
A3aXCKOT'0 CPe/IHEBEKOBbs 1 18 B
Mukhtar Study PD/ EC MS 15/0/15/45/7,5/ Prerequisites: Purpose: To acquaint students | Knowledge: as a result of studying the
1211 75 School program | with the creative activity of the | course, students must learn the historical
Post- great writer and scientist MO | originality of national literature, especially
requisites: Auezov. the main genres
Professional Content: Abilities: analyze the work of art in their
Kazakh Exploring the camping life and | ideological-thematic, aesthetic, artistic,
(Russian) work M.O.Auezov; analyzes the | literary and philosophical aspects, evaluate
Language,Profe | creative laboratory of the writer, | literary trends and defend their point of view
ssionally his biography in the context of | in discussion questions on the ideological
Oriented creativity; as the creator of the | and thematic focus of works
Foreign science of Abaevology; | Skills: the student must master the skills of
Language Researchers of zhira “Manas”. | conducting discussions on the problems of
Acquaintance with M. Auezov as | the course, which are touched upon in
a prominent public figure. The | practical exercises, basic information on the
skills of analyzing the literary | biographies of the greatest writers of the
heritage of M. Auezov in world | period under study, and to know their basic
and eastern literature  are | theoretica
developing. They instill feelings | | yorks "
of patriotism and love for the | Competencies: to master the specifics,
motherland. features, genre composition of Mukhtar's
works, his successive connection with the
literary process of the Azakh Middle Ages
and the 18th century.
AGaiirany EIUTK Aba/ 15/0/15/45/7,5/ IpepexBusurt | MakcaTsl: A KyHanOaityist Bisimi: Abait IIBIFapMasIapbIHbIH
1216 75 ep: Kasakcran | apKpuibl «Kazakrany» | eMipOasHbIH, OHBIH IIBIFAPMAIIbUIBIFbIH,




TapuXbl XOOACBIHAAFBl «YITHIK KOATBI» | (DUIOCOMHAIBIK, ICTCTUKANIBIK JKOHE
IocTpekBH3UT | caKTay MEH JQpinTey QNIEYMETTIK Ke3KapacTapblH Kepe allajibl;
Tep: MasmyHbI: XIX-XXr. | abaiitany FBUIBIMBIHBIH Iaiiga OONybl MeH
Monenuerrany | KasakcTaH — TapuxblHa, Ka3ak | JaMy TapHxbl, abail FalbIMAapbIHbIH HEri3ri
JKOHE onebueTiHe TapuxH Loy Xkacay. | eHOekrtepi Oimeni
MICUXOJIOTUS AbaiiTany canaceiHpl, | Mkempainiri: AGait KyHanGaeBThIH eHOek
JlaMybIH/IaFbl XX-XXI | xombl Typaisl akmaparrap MEH MEHIrepesi.
FachIpiblH  abaiitanymbuiapasie | Jaraeicsl: Abait KynanOaeBThIH eMipi MeH
eHOeKTepi. AOaiiiblH | HIBIFAPMAIIBLIBIFBIH/IAFbI MAaHBI3bI
LIBIFAPMALIBUTBIFBIHBIH Ke3eHzepi KoHe KaszakK onebueringeri
XPOHOJIOTHSICHL. A.Kynan6aeB eHOeKTepiHiH MOHI MEH PoIiH
AGail - Ka3aKk XaJKbIHBIH YJIBI | JaFAbUIAHAIBI.
aKpIHBl, dTHOrpad), Kaszaxk jxa3ba | Kysiperrimiri: IIpoGnemanbik Ke3KapacThl
oneOWTIHIH  Heri3iH  caiywbl. | jkoHe Oenmrimi  Oip  MOTIHHIH  Herisri
Abaii - «Kapamoma Epexeci» | kepkeMmik KypalliapblH aHBIKTAY/bl
3aHIap JKMHAFbIHBIH | OOJDKAHTBIH, MATPUOTTBIK CE3IMIi IKOHE
KYPacThIPYLIBICHI, KoFamaplK | OTaHFa [OereH CYHiCHeHMITKTI GOmKaHThIH
MaHbBI3ABUIBIFEL. AGail - OWWIBLI, | KOPKEM IIbIFapMaiapbl aHAJTUTHKAIBIK OKY
IiHTaHyLIbI, Guocod. [aFIbUIAPBIH KAIBIITACTHIPAIbL.
AbGaii  OimiM  JKOHE  FBUIBIM
canmaceiHgarsl  peii,  «TombIK
alaM/Ibl» KaJIBIITACTBIPY UJCSACHI.
AOaiiapiH ayaapMaliapsl,
nosManapel, «Kapa ce3snepi»,
«Abail  KoJIbl» POMaH-3MOIEs.
K.Tokaes «Abai JKOHE
Kazakcran XXI Facelpzia»
MaHbI3/IbUIBIFbI
IIpepexkBu3NT Heas: Coxpanenue | 3HaHus: 3HaTh OHOrpaduIO MPOU3BEACHUH
bl HUcropust | «HAMOHAIIBHOTO — KOJ@» B | Abas, ero TBOpYeCcTBO, (IIOCOpCKHE,
KasaxcraHa npoekte «Ka3axTaHy» Ha OCHOBE | 3CTETHYECKHE H OOILICCTBEHHBIC B3IJISIBI;
IocTpexBu3ur | TBopuecTBa A.KyHanOaeBa HCTOPUIO  3apOXKAEHHUS W CTaHOBJIICHUS
bI: Coaep:xanue: ncropuueckuii | AbaeBeieHHs, OCHOBHBIC TPYIbl YYCHBIX-
Kynbryponorus | o063op wucropuu K3zaxcraHa wu | abaeBenos.

1 IICUXOJIOTHUsL

kazaxckoi mureparypsl XIX-XX

YMeHust: yurate U codupath uHpOpMaIMs

B. MccnenoBanus Hacnequst AGast | TBOpUeCKOit JIeSITEeNIbHOCTH Abast
XX-XXI B. Xpononorust | Kynanbaesa,
TBOpuecTBa  Abas. AOaii - | HaBbIKM: OCBaeBaTbh OCHOBHBIC JAAThl KH3HU
BEJIHKHI 03T, oTHOTpad, | ¥  TBOpUeCcKOW  JesTensHOcTH  Abas
OCHOBATENb kazaxckoii | KynamGaeBa; ¢dopmupyer MOHSITHS O
b1/ Aba/ . o .
AbaeBenenue KB 1216 15/0/15/45/7,5/ MMCbMEHHOM JITepaTyphbl. AGail - | 3HAaueHMM W POJM HayKd abalieBeleHHE B
75 COCTaBHTENb CBOJA  3aKOHOB | Ka3axCKOH JUTeparype;
«Ilonoxenne Kapamoner», | Komnerenuuu: CdopmMupoBath HaBBIKH
obmiecTBeHHAs 3HAYUMOCTh. | COXpPAaHEHMs HAIMOHAJILHON HMACHTUYHOCTH,
AGail - MBICTIHTENb, PEIUTHOBEN, | OSCKOPBICTHOTO  CIYXXEHHS  OTEYECTBY;
¢unocop. Ponp  AGas B | OTKPBITOCTH  CO3HAHUS, TOTOBHOCTH K
o0pa3oBaHnH u HayKe, | mepeMeHam, OTKPBITOCTH u
KOHIICTIIINS «llenocTHOr0 | BOCHPHUMYMBOCTH K JIYYIIHNM MHPOBBIM
yenoBeka». «CioBa Ha3uAaHWSA» | TOCTIKCHHIM KyJbTa 3HaHU,
Abas, poman-smoness M.Aye3oBa | 3BONIOIMOHHOTO pa3BuTus KazaxcraHa, Kak
«ITyte AGas» . K. TokaeB «Abaii | BaxHOE YCIOBHE YCIeXa MOJCPHU3AIMH
u Kazaxcran B XXI| Beke», ponb, | OOLIECTBEHHOTO CO3HAHUSL.
3HAYUMOCTb .
) BD/ AS| Prerequisites: Purpose: based on the creativity _Knowledge: Eolitical processes and parties
Abay Studies EC 1216 15/0/15/45/7,5/ History of | of A.Kunanbayev, the | in the Republic of Kazakhstan new methods
75 Kazakhstan preservation of the «national | of solving problems.




Post-requisites:
Culturology and
Psychology

code» and in the project
«Kazakhtanu»

Contents: historical overview of
the history of Kazakhstan and
Kazakh literature of the XIX-XX
centuries. Studies of Abai's
legacy of the XX-XXI century.
Chronology of Abai's creativity.
Abai is a great poet,
ethnographer, founder of Kazakh
written literature. Abai is the
compiler of the code of laws
«The Position of Karamolay,
social significance. Abai is a
thinker, religious scholar,
philosopher. The role of Abai in
education and science, the
concept of a «Holistic persony.
«Words of Edificationnby Abai,
an epic novel by M.Auyezova
«The Way of Abai» . K. Tokayev
«Abai and Kazakhstan in the XXI
century», role, significance.

Abilities:Professional competence in
practical and labor activity, to have skills of
creative approach to ways of solving
practical problems.
Skills:  Transform personal positivism,
tolerance, and creative approach to solving
professional and personal problems.
Competencies: study of Abai's works in
Kazakh and Russian languages, education of
aesthetic taste by studying the artistic
originality of literary texts of our time.

JKacaupl
HHTEJUIEKT
Herizaepi

XKBIT/TK

JIN/1210

15/0/15/45/7,5/
75

IIpepexkBU3HTT
ep: Kasakcran
TapUXbI
IocTpexkBU3NT
Tep:
MoneHuerTany
KOHE
TICUXOJIOTHS

Bisim Gepy Garnap/aMachbIHbIH

MAaKCaThl — Al-Sana
GarmapiaMachIHBIH
6aCBIMIBIKTApBIH eckepe

OTBIPBIN, JKACAHIBl HHTEIIEKT
Kypanjaapbl MeH anicrepin
MPaKTUKAIBIK ~ KOJJAaHy  JKOHE
Oimimal madinanaHy —cajacelHIA
KY3BIPETTLTIKTepIi
KaJBIITacTHIPY.

Ma3smyHbI: Kacauasl
HMHTEJUIEKTKE (Al) Kipicre.
IpakTHKanelK  JaFropUIap MeH
JIaFIbLIap Ibl JIaMBITY: Al
KypaJliapblH  KOJJaHy;  YJIKCH
tingik  mMoxenbaepmer  (LLM)
JKYMBIC iCTEy; KOJCBI3 JKAaCaHIBI
HHTEJUIEKT aTdopManapeiH
naiinanany; TeHepaTHBTI
JKaCaHABl MHTEIUIEKT KypallIapsl;
KEeCKiHAI TaHy; TaOufu Tinal
eryiey (NLP); Al kemerimeH
JEpeKTepAl  BH3yalu3alsiiay.
Oprypai cananapna Al Kompany
Typansl TyciHikke me Gomy; Al-
sana OarapiaMachIHbIH
Tocinaepin HMHTErpanusiay
apkpuIel Al aneyerin anry.

Binimi: YKacaHap! HHTEIUIEKT YFBIMBIL:

— XKU-niH aHBIKTAMAChI, TAPHXBI JKOHE JaMy
Ke3eHzepi;

— Tabwfum WHTEUIEKT TeEH JKacaHIbI
HHTEJUICKTTIH ailbIpMallIbLIBIKTaphl.

KU Typnepi MeH cananapsl:

— Ounci3 (tap) OSKkoHE KYIITI  (oKambl)
JKaCaHIbl HHTEIUICKT;

— MauvHanbIK OKbITY, HEHPOHIBIK JKeJiep,
KOMITBIOTEPITIK KOpy, TAOUFH TiAepi oHIey
(NLP).

MarmmHabIK OKBITY Herizaepi:

— JlepekTep KHHAY, OHICY XKOHE MOIEINb
KYpy Herizzepi;

— KanarananateiH, KagarajaHOaraH KoHE
KYLICHTIITeH OKBITY TYpJIepi.

KU kydenepiHiH  KypbUIBIMBI ~ JKOHE
aNrOpUTMIEpi:

—  AmropuTmzuep MeH — MOJIeIbICpIiH
JIOTUKAchl  (MBICAbl, IIENIM  KaObuiaay
aFralllbl, KJIacTepley);

— JlepekTepaiH pedi KoHe oJapMeH JKYMBIC
iCTey KOJIapHL.

DTHKa )KOHE KayiNCi3IiK:

— JKW KonpmaHymarsl MOpAJBIBIK IKOHE
3aHIBIK Macernenep (KYMBICCBI3/IBIK,
nepOecTiK, TUCKPUMHHAIINS);

— JKU-nin Koramra acepi sxoHe Ooainarbl.
Jarabicsl: JKI KypangapblH KOJIaHy:




— Python oHe Bu3yanmasl Oarmapiamanay
apkbUIbl Kapanaisiv XKW Mozenbiepin Kypy
(mbicanel, Teachable Machine, Scratch,
Jupyter);

— Jlepextepai  eHzmey JKOHE  Taljay
JIaFABLIapBL.

IIporpammanay >xoHe JIOTHKAJIBIK OiJIay:

— KU vymiH KONAAaHBUIATHIH  HETI3ri
Oarmapiamanay — JaFgbUIaphlH  MEHIepy
(Python Tinminzeri Herizaep);

— AJNTopuT™M KYpY, IapTTapibl naiaanany,
LUKIIAEP MEH (yHKIHSUIAPMEH JKYMBIC.
Haxkrsl sxobanap sxacay:

— XKW konmaHbUIaTBIH LIAFBIH jk00anap (Oer
TaHy, aybIC TaHy, 4aT-00T kacay);

— Tommen kyMmpic icTem, IKOOAaHBI
TaHbICTBIPY.

CBIH TYPFBICBIHAH JKOHE XKYHEIK onay:

— XU wewimaepin Oaramay, KaTemepi
Tangay )KoHEe HOTIDKEHI )KaKcapTy;

- Konnan6anst Mocenenepre K1
LICIIMIEPIH YChIHY.

OCHOBBI
HCKYCCTBEHHOTO
HHTEJIEKTa

OOJI/KB

Oll/1210

15/0/15/45/7,5/
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IpepexBU3NT
bI: Hcropus
Kazaxcrana
MocTpekBU3UT
bI:
Kynbtyposnorus
1 TICHXOJIOTHS

Lens: (opmupoBaHue
KOMIIETEHIINI B obactu
HCIIOJIb30BaHUS 3HaHHUN u
MPAaKTHYECKOTO TIPHUMEHEHHST

HHCTPYMEHTOB u METOZIOB
HCKYCCTBEHHOTO HHTEIIEKTa, C
y4éToM MIPUOPUTETOB
mporpammsl Al-Sana.

Coaepxanne:  Bpenenne B
HCKycCcTBeHHBIH nHTeiuiekT (UN).
PasBurue MPAKTUYECKUX
HAaBBIKOB M YMEHHUMH: NMPUMEHATH
nHcTpyMeHTEl WH; paborats ¢

OOJIBIIUMHU SI3BIKOBBIMH
mogaensiMu (LLM); ucnonb3oBath
1aT(hOpMbI HCKYCCTBEHHOT'O
HHTEJUIEKTa oe3 KOJa;
HHCTPYMEHTBI TeHEePaTUBHOTO
HCKYCCTBEHHOTO HHTEIUIEKTa;

pacmo3HaBaHUsI ~ HM300paKEHUI;
00pabOTKH €CTECTBEHHOTO SI3bIKa
(NLP); BH3yanu3alMu JaHHBIX C
TIOMOIIBIO nH. Hwmers
IpEeJCTaBICHHE O MPHUMEHEHUH
UM B pasmmuseix  cdepax;
packpeITh moteHiman MU dgepes
HHTETPALHIO HO/IXOJIOB
nporpammsl Al-Sana.

OOpa3oBaHMe: IIOHATHE MCKYCCTBEHHOI'O
HHTEIUIEKTA:

-Onpenenenne, UCTOPHS U ITallbl Pa3BUTHS
4148
- Pasmqumums Mexny — ecTeCTBEHHBIM
HHTEIUIEKTOM u HCKYCCTBEHHBIM
HHTEIUICKTOM.

Buner u orpaciu UN:

- Cnalbiit (y3kuit) M cuibHBI (0OmIMIT)
HCKYCCTBEHHBIH HHTEIUIEKT;

- MammHHOe 0OyueHue, HEHpOHHBIE CETH,
KOMITBIOTEPHOE 3peHue, obpadoTka
ecTecTBEeHHOTO s13b1ka (NLP).

OCHOBBI MALIIMHHOTO O0Y4YEHUS:

- OcHOBBI cOopa JaHHBIX, OOpabOTKM H
TIOCTPOEHUS MOJIENEH;

- OrcnexuBaeMble, HEHaOMIOJdaeMble |
YCHIICHHBIE (hPOPMBI O0yUCHHSI.

CtpykTypa 1 anroputmsl cuctem MU:

- Jlornka anropuTMOB M MofeneH
(Hampumep, IEpeBO MNPHHATHS peIICHHH,
KIIaCTepH3aLns);

- Ponb naHHBIX U c11OcOOBI pabOThI C HUMHU.
OTuKa U 6€30IaCHOCTS!

- MopasbHbBle W IOpPUIMYECKHE BOIPOCHI B
npumenennu MU (6e3paboruiia, aBTOHOMHUS,
JTUCKPUMHHAIINSA );

-Bmusnne u nepcnextuss MM Ha o6mecTso.
Hasbiku: ucnomns3oBanue cpeacts UU:

- Cospmanme mnpocteix HMU-mogmenein ¢
momoniplo  Python  u  BH3yambHOTO
nporpammupoBanus (Hampumep, Teachable
Machine, Scratch, Jupyter) ;




- HaBbiky 00paboTKy 1 aHaNIM3a JaHHBIX.
IporpammupoBanue u JIOTHYECKOe
MBILIICHHE!

- Osnazenne  06a30BBIMH  HaBBIKAMHU
[POrpaMMHUPOBAHUsA, HCIONB3YEMBIMH IS
WU (ocuoBs! Ha Python);

- Co3jgaHue anroputMa, MCIOJIb30BaHHUE
YCIIOBHi, paboTa ¢ HUKIAMU U QYHKLIHAMU.
Co3znanue peanbHbBIX IPOSKTOB:

- MuHu-ipoekTsl ¢ ucnoib3oBanuem MU
(pacriosHaBaHHe ~ JIML,  pacHo3HAaBaHHE
royuoca, Co3J[anue 4atT-00ra);

- PaGota B koMaH/e, NIpe3eHTalMs IPOEKTA.
Kpurndeckoe 1 CHCTEMHOE MBbIIIICHHE:

- Ouenka pemenunit UM, ananu3 omuboK u
yJIy4IIeHHE Pe3yIbTaToB;

- [Ipennararte pewenns MY no npukiagHbM
npodieMam.

Basics of artificial
intelligence

GED/EC

BAI/1210

15/0/15/45/7,5/
75

Prerequisites:
History of
Kazakhstan
Post-requisites:
Culturology and
Psychology :

Objective: To develop
competencies in the use of
knowledge and practical
application of artificial
intelligence tools and methods, in
alignment with the priorities of
the Al-Sana program.

Contents: Introduction to
Artificial  Intelligence  (Al).
Development of practical skills
and abilities, including: using Al
tools; working  with  large
language models (LLMs);
utilizing no-code Al platforms;
employing generative Al tools;
image  recognition; natural
language processing (NLP); and
data visualization through Al.
Understanding the application of
Al in various fields and exploring
its  potential  through  the
integration of Al-Sana program
approaches.

Education: the concept of artificial
intelligence:

-Definition, history and stages of Al
development;

- Differences between natural intelligence
and artificial intelligence.

Types and branches of Al:

- Weak (narrow) and strong (general)
artificial intelligence;

- Machine learning, neural networks,
computer vision, natural language processing
(NLP).

Fundamentals of machine learning:

- Fundamentals of data collection,
processing, and model building;

- Tracked, unobserved, and enhanced forms
of learning.

Structure and algorithms of Al systems:

- Logic of algorithms and models (for
example, decision tree, clustering);

- The role of data and how to work with it.
Ethics and safety:

- Moral and legal issues in the application of
Al (unemployment, autonomy,
discrimination);

-The impact and prospects of Al on society.
Skills: using Al tools:

- Creation of simple Al models using Python
and visual programming (for example,
Teachable Machine, Scratch, Jupyter) ;

- Data processing and analysis skills.
Programming and logical thinking:

- Mastering basic programming skills used
for Al (basics in Python);

- Creating an algorithm, using conditions,
working with loops and functions.

Creating real projects:

- Mini-projects using Al (face recognition,




voice recognition, chatbot creation);

- Teamwork, project presentation.

Critical and systems thinking:

- Evaluation of Al solutions, error analysis
and improvement of results;

- Offer Al solutions to applied problems.

Celibaiinac
KEMKOPIIBIKKA
KapChl MOICHUET
Heri3nepi

XKBIT/TK

SZhKMN/1
210

15/0/15/45/7,5/
75

IIpepexkBU3HTT
ep: Kazakcran
TapUXbI
IMocTpexkBU3NT
Tep:
Mopenuerrany
JKOHE
TICHXOJIOTHS

MaxcaTsbl: chI0aiinac
KEMKOPJIBIKKA Kapcsl
JOYHHCTaHBIMIBI, TYJIFaHBIH Oepik
aJlaMrepIIiiK Heri3aepiH,
a3aMaTThIK YCTaHBIMIIBI,
cpI0aifac KEMKOPIBIKKAa Kapchl
MiHE3-KYJIBIKTBIH TYpaKThI

JaFIBUTAPBIH KAIBIITACTHIPY.
Ma3myHbI: KYKBIKTBIK
HUTWIN3MII  JKeHy, cblOailnac
JKEMKOPJIBIKKA Kapchl 3aHHama
cajachlHAa OiTiM alyIIbUIapIbIH

KYKBIKTBIK MOJIEHUETIHIH
HETI3epiH KaJIBIITACTHIPY.
Canainbl KaObU1IayIbI, ChIOaiiIac
JKEMKOPIIBIKKA KO3KapacThl
KaJBIITacThIPY. Cri6aitnac
JKEMKOPJIIBIK MiHe3-KYJIBIKTaH

MOpaJbJIbIK 0ac Tapry,

chibaiiac  JKEMKOPIIBIKKA Kachl
MOpaJIb, JTHKA. Ce16aitnac
KEMKOPJIBIKKA Kapchl iC-KUMBLI
YUIH  KaKETTi  JaFabUIapibl
urepy. Ceibaiinac KeMKOPIIBIKKA
Kapchl MiHE3-KYJIBIK CTaHIAPTHIH
Kypy. Celbaitnac »KeMKOpPJIbIKKa

Kapchl ~ HacWmxaT,  3aHIBUIBIK
HIEsITapbIH Tapary, 3anra
KYpMeT. Celi0aiinac
JKEMKOPJIBIKTHIH TaOUFaTHIH
TYCIHYre, OHBIH KOpiHiCTepiHEeH
QNIEYMETTIK IIBIFBIHAAPIBI

TYCiHyTe, 63 YCTAaHBIMBIH QNI
TYpie  Koprayra,  cbl0aiinac
JKEMKOPJIBIK KOPIHICTEPiH KEHY
JKOJIIApBIH i3ieyre OarbITTalFaH
ic-mapanap. Celibaiinac
JKEMKOPJIBIKKA Kapchl ic-
KMMBUIJA JKacaHIbl HHTEIUICKTTI
KOJIZaHy.

Binimi:  Ceibaitnac  KeMKOPJIBIK — YFBIMbI
JKOHE TYpIIepi:

— Celbaiinac  KEMKOPIIBIK JeTeHiMi3 He,
OHBIH 3aHHAMAJIBIK aHBIKTAMACHI;

— TlapakopibIK, Jaya3bIMIBIK OKIUICTTLTIKTI
acplpa mMaiiianaHy, KbI3METTIK JKaJIFaHIIBIK
JK9HE T.0. TypIiepi.

Ceibaiinac )KeMKOPJIBIKTHIH 3apAanTaphbl:

— Koramra, 3KOHOMHKara, MEMIICKETKE,
JKEeKe TYJIFara TUTi3eTiH 3USHbI,

— OJIEYMETTIK OAUICTTUNIK TMEeH KYKBIKTHIK
TOPTINTIH OY3bITYEL.

KyKbIKTBIK Herizaep:

— Kasakcran Pecriyonmkaceiabig «Cpibaiinac
JKEMKOPJIBIKKA KapChl IC-KMMBUI TYpaJbD»
3aHpbI,

— MeMIIeKeTTiK KbI3METTErl 3THKAa JKOHE
JKayarKepIIlTiK.

Cri0aitiiac SKEMKOPJIBIKKA Kapcsl
XaJIbIKapaJIbIK TOXIpuoe:

- bYY, TMU, EO
JKEMKOPJIBIKIIEH KYPEC Iapaiaphl;
— Transparency International »xoHe Oacka
YHBIMIApIBIH pei.

AnangpIK TeH napacaTThUIbIK MOICHUETI:

— Apman  eHOek, OINETTUTK  KOHE
JKayarKepIITiK KaFHaaTTapsl;

— «CaHalsl ypraky, «Anan ypnak» CHIKTHI
sKobanap.
JlaFabIchI:
KaJIBIITACTHIPY:
— ONEYMETTIK S/IIIETTIIK MeH 3aHFa OarbIHy
YCTaHBIMIAPbIH YCTaHY;

— KykbIk Oy3ymibibikka Oeibkail kKapamay,
chibaiinac SKEMKOPJIBIKTHI JmIKepeney
Ka)KeTTITiH TYCIiHy.

CBIHU XK9HE KYKBIKTBIK OMIay KaOineri:

— 3aHChI3 OpEeKeTTI 3aHAbl OpPEKETTEH
XKBIpaTy;

— CpI0aiinac XKeMKOPIBIKKa KapChl Typyzaa
3aH HOpMaJapbIH KOJIIaHa Oiiy.

Anan mwenriM KaObUIIay JaFbuIaphl:

- Koramapik eMipe AN IBIKT
Oacwpuibikka amy (mekrente, JKOO-na,
JKYMBIC OPHBIHJIA);

— O3iHe JXOHE e3rere jkayanKepuIUiKIeH
Kapay.

KOoMMyHHUKAaTHBTIK JKoHE IIBIFapMaIIbUIBIK
OenceHginiK:

— AJTAIIBIKTHI HACHXATTANUTHIH iC-IIapaiapra

eNJepiHiy

ASaMaTTBIK TIO3UIIUA




KaTbICy (nebar, pemmoo, scce, kopme);
—  Chibaitlac KEMKOpJBIKKA  Kapchl
QIICYMETTIK jK00aJIap MCH HIESUIap YChIHY.

OcHOBBI
AQHTUKOPPYILUOH
HOM KyJIBTYpBI

OO/I/KB

OAK/1210
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IIpepexBusuT
|SH Hcropus
Kazaxcrana
IMocTpexkBU3NT
bI:
Kynbtyponorus
U TICUXOJIOTUS

Lens: (opmupoBaHue
AQHTHKOPPYILIHOHHOTO
MHPOBO33pEHHS, HPOYHBIX
HPaBCTBEHHBIX OCHOB JINYHOCTH,
IPaXKIaHCKOM O3ULINH,
YCTOIYUBBIX HaBBIKOB
AQHTHKOPPYILIHOHHOTO
[IOBE/CHHSI.

Copep:xanue: Ipeononenue
IPaBOBOTO HHUTMIIM3MA,
(opMHpOBaHHE OCHOB IIPABOBOIT
KyJIBTYpBl  OOYyYarOIIHXCS, B
chepe AHTUKOPPYILIHOHHOTO
3aKOHOJIATENIbCTBA.
DopmupoBaHue OCO3HaHHOT'O
BOCIIPHATHS, OTHOIICHUS K
KOPpYILHH. HpascreenHoe

OTTOPKEHHE  KOPPYNLHOHHOTO
MOBEJCHHS,

KOPPYNLUOHHOW MOpai, 3THKH.
OcBoenune HaBBIKOB,
HEOOXOIMMBIX IS
MPOTUBOJEUCTBUS  KOPPYILIUH.
Co3aHue aHTUKOPPYIIHOHHOTO
cTaHzapTa HOBEIEHUSL.
AHTUKOPPYILIMOHHAS
Mpornarasjia, pacrnpocTpaHeHHe
uel 3aKOHHOCTH, YBaXEHUS K
3aKOHY. JlesTenbHOCTS,
HanpaBJeHHas Ha [IOHUMaHHE
MIPUPOJIBI KOPPYIIHH, OCO3HAHUE
COIIMAIBHBIX ~ MOTEPh OT  ee
MPOSIBIICHUH, yMeHHe
apryMEHTUPOBAaHHO  3alllUINaTh
CBOIO IO3UIMIO, HCKAaTh IyTU
MPEOJOJIEHUS MIPOSIBIICHUH
xoppynuun. Ilpumenenne U B
MIPOTHBOEHCTBUH KOPPYILIUH.

Oopa3zoBanue: TIOHSTHE u BUJIBI
KOPPYIILUH:
- Uro TaKoe KOppyIuusi, ee

3aKOHO/IATENILHOE ONPE/ICIICHHUE;
- Bunsl B3sTOUHHYECTBa, 31I0YyNOTPEOICHHS
JIOJDKHOCTHBIMH MIOJTHOMOYHSIMH,
CITy’)keGHOr0 MO/IOTa H JIP.

TocnencTBUs KOPPYIINK:

- Bpen obmiecTBy, 9KOHOMHKE, TOCYJapCTBY,
JIMYHOCTH;

- Hapymenue conuansHOl cIipaBefTNBOCTH
Y TIPaBOIIOPSIKA.

IIpaBoBbIE OCHOBBI:

-3akoH  PecnyOnmku  Kaszaxcran — «O
NIPOTHBOJEHCTBUY KOPPYIILIHI ;

- Drmuka A OTBETCTBEHHOCTh  Ha
TOCyJapCTBEHHOMH CITyKOe.
MesknyHapoJHbIH AHTUKOPPYHLIMOHHBIH
OIIBIT:

- Mepbl o GopeOe ¢ KOppyluue# cTpan
OOH, CHT, EC;

- Poms Transparency International u mpyrux
OpraHu3auui.

Kynbsrypa YECTHOCTH u
JI0OPONIOPSA0UHOCTH:

- IlpuHnunsl  10OpOCOBECTHOrO  TpyXa,
CIIPaBEUTMBOCTH U OTBETCTBEHHOCTH;

- Takde T™POEKTBI, KaK» CO3HATENHHOE
MOKOJIeHHEe«,» YecTHoe mokomeHue".
HaBbikn: ¢dopmMupoBaHHEe TPaXKITAHCKOM
TTO3UIINH:

- [Ipunep’uBaThCcsl MPUHIUIIOB COLMATBHON
CIIPaBETHBOCTH U 3aKOHOIIOCITYIIAHHS;

- Oco3HaHue HEOOXOAUMOCTH HE OBITH
PaBHOAYIIHBIM K  [PABOHAPYLICHUSM,
pazobagaTh KOPPYHIHUIO.

KpuTnieckoe u mpaBoBOe MBIIIICHHE:

- OTMYaTh MPOTHBOIPABHYIO [EATENFHOCTD
OT 3aKOHHOMH;

- VYMeHHe TNPHUMEHATh HOPMBI MpaBa B
MIPOTHBOEHCTBUH KOPPYIIIIHH.

YecTHbIe HABBIKU MIPUHATHS PEILICHHIL:

- PyKOBOACTBOBAaThCSI ~ YECTHOCTHIO B
OOIIECTBEHHOW JXKM3HHM (B ILIKOJE, By3e, Ha
pabouem mecrte);

- OTBETCTBEHHO OTHOCUTBCS K cebe u

JOPYTHM.
KommyHnukatuBHas u TBOpUECKas
aKTUBHOCTS!

- VYyactue B MEpONpUATHSX,

MpOIaraHIUpYyIOMUX YECTHOCTh (1ebartsl,
(erMo0, 3cce, BHICTaBKA);

- HpeHCTaBHeHI/Ie CONHAJIBHBIX




AQHTUKOPPYIIIIMOHHBIX IPOCKTOB M HICH.

15/0/15/45/7,5/
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Prerequisites:
History of
Kazakhstan
Post-requisites:
Culturology and

Purpose: formation of an anti-
corruption  worldview, strong
moral foundations of personality,
civic position, stable skills of
anti-corruption behavior.

Education: the concept and types of
corruption:

- What is corruption, its legal definition;

- Types of bribery, abuse of official
authority, forgery, etc.

Psychology : Content:  Overcoming legal | Consequences of corruption:
nihilism, forming the foundations | - Harm to society, economy, state,
of the legal culture of students in | personality;
the field of anti-corruption | - Violation of social justice and law and
legislation. Formation of a | order.
conscious perception, attitude to | Legal framework:
corruption. Moral rejection of | -The Law of the Republic of Kazakhstan
corrupt behavior, "On Combating Corruption";
corruption of morality, ethics. | - Ethics and responsibility in public service.
Mastering the skills necessary to | International anti-corruption experience:
counter corruption. Creating an | - Anti-corruption measures of the UN, CIS,
anti-corruption ~ standard  of | and EU countries;
conduct. Anti-corruption | - The role of Transparency International and
propaganda, dissemination of | other organizations.
ideas of legality, respect for the | A culture of honesty and integrity:
Foundations of law.  Activities aimed at | - Principles of fair work, fairness and
Anticorruption GED/EC FAC /1210 understanding the nature of | responsibility;
Culture corruption, awareness of social | - Such projects as "conscious generation",
losses from its manifestations, the | “"Honest generation”.
ability to defend one's position in | Skills: forming a civic position:
a reasoned manner, to look for | - Adhere to the principles of social justice
ways to overcome manifestations | and law-abiding;
of corruption. The use of | - Awareness of the need not to be indifferent
artificial intelligence in | to offenses, to expose corruption.
combating corruption. Critical and legal thinking:
- Distinguish illegal activities from
legitimate ones;
- The ability to apply the norms of law in
combating corruption.
Honest decision-making skills:
- Be guided by honesty in public life (at
school, university, workplace);
- Treat yourself and others responsibly.
Communication and creative activity:
- Participation in events promoting honesty
(debates, flash mob, essays, exhibition);
- Presentation of social anti-corruption
projects and ideas.
IpepexBusuTT | Makcarbl: XaublK INeH XanblkK | Bimimi: MaMaHIBIKTBIH =~ MOHI  MEH
TIOHAPAJIBIK epi:MatemaTuk | IIAPYAUIBUIBIFBIHBIH CYFa JIETEH | MAHBI3IBUIBIFBL
MOAYJILAEP  / a, Dusuxa | KOKETTUTKTEPiH — Cy pecypcTapsl canachblHBIH SKOJIOTUSIBIK,
MEXJNCIUITIN Mocr KaHaFaTTaHABIPY MAaKCaTBIHAA Cy | DKOHOMHKAIIBIK XKOHE dJICYMETTIK pelli;
PEeKBH3UT .
HAPHBIE Tep: ganz{anaﬂy JKoHe cy pecypeTapbiH | — Cy pecypcTapblH YTBIMJIBI JKOHE TYPAKThI
MOAYJIW/ MamaHbIKKa ! . ackapy caJachIHIaFbl | MaiianaHy KaKeTTiJiri.
INTERDISCIPLIN Kipicre BIVTK MK/I211 30/45/7,5/7,5 Wmxenepiix TEOPHSLIBIK 6inim men | Cy  pecypecTapblHBIH  Typiepi  MeH
E MODULES JKOHE MPAKTHKAIIBIK JMaFIbUIapIbl | CHIIATTAMAaNaphL:
KOMITBIOTEPIIIK KaMTaMachl3 eTy; cy | — JKep ycTi koHe XKep acThl CyJIapel,
rpaduka pecypcrapbiH YTBIMIBI | OJIApJIBIH KacHETTepi MEH Tapaysl;
naifiganany KOHE onmapabl | — KasakcTan MeH anemzeri ¢y KOopiiapbIHbIH

JlaCTaHylaH, CapKbLIyJlaH

Kasipri >kaFaibl.




Koprayzisl  Oackapy — OoifbIHina
KaXkeTTi Oinim Oepy.
Ma3mMyHbI: oneMIiK Cy OaTaHChI

YFBIMBIH KapacTbIpy;
ayMaKTap/blH CyMEH KaMTaMachl3
eTinyin  Tanjay, Kazaxcran

PecniyOmukacel  MeH — QJeMHiH
CTATUCTUKANBIK, JKaHAPTBUIATHIH
JKOHE Koiga Oap cy pecypcrapsi;
KepacTbl IHKOHE Kep YCTi Ccy
pecypcTapbiH THIMZI
nmaiananyisl, KOpFayasl Oimy.
Cy pecypcrapblH Naijganany MeH
KOpFay/ibl JKocmapinay; TaOurn
CYIBIH camachlH CapKbLIyHaH,
JIaCTaHyaH KOpray HKOHE
Kakcapty omictepin wurepy. Cy
pecypcTapbiH KelIeH 1
HaijjanaHy/iblH  KOJAAHBICTAFbI
’K00anapbIMEH TaHbICY.

Cynpl naitiasiany canajnapbl:

— AybuUl  mIapyalIBUIBIFBI,  ©HEPKACIm,
KOMMYHQJIJIBIK [IApYaIIbUIbIK, SHEPreTHKAIa
CyZbl KOJIJIaHY;

— Cy TYTHIHYIbIH TCXHUKAIBIK O KOHE
TEXHOJIOTHSIIBIK HETi31epi.

Cy mapyalbUIbIFbl  HBICAHZApPbl ~ MEH
Ky#enepi:

— CynaHgelpy, JOpeHax Kyienepi, cy
KOlManapsl, KaHajujap, Coprbuiap, Oererrep
JKoHE T.0.;

— Cy oObexTinepiH KOpray MeH perTey
Iapanapel.

MaMmaH/IBIKKa KaTBICTBl 3aHHaManap MeH
CTaHAapTTap:

— KP Cy xomekci, SKOJNOTHSJIBIK IKOHE
CaHMUTAPJIBIK HOpMaap;

— Cy pecypcrapblH 0acKapyablH KYKBIKTBIK
Herizaepi.

MaMaHIBIKTIH 3aMaHayH OarbITTaphl:

—  Iudpaeik  Texmomormsmap, ['AXK
(reoakmapaTThIK XKyHenep), KIUMaT e3repici
JKOHE Cy Kayilci3miri.

Haraeicel:  Cy pecypcrapbiH Oaranay jkoHE

KIKTEY:
— Cy Ke3IepiH TaHy JKOHE OJIAPBIH
CaraJIbIK/CaHIbIK CHITaTTaMaJIapbIH
aHBIKTAY;

— Cy oObekrinepiH KapTaMeH JKOHE
cXeMaJlapMeH XXYMEIC icTey.

Cy naiinananyra OalnaHBICTBl TEXHUKAJIBIK
JaFabLIap:

— CyMmeH xa0nplKTay >KoHE cCy Oypy
JKYHeepiHiH KypbUIBIMBIH TYCIHY;

— Ommey KypanaapblH KojjiaHy (neowur,
KBICBIM, Cy JICHIeHiH oey).

DKONOTHSUIBIK ~ JKOHE HMHXKEHEPIiK —oiay
JIaFABLIApPhL:

— Cy pecypcTapblH YTBHIMABI IaliaaHy
sKo0anapbIH Oaranay;

— Taburu JKOHE AHTPONOTEHIIK
(baKkTOpIApABIH CyFa OCEpiH aHBIKTAY.
KomMyHuKanus xaHe KaciOu ITHKa:

— KomannanbIk sxyMbIcKa Oedimueny, Kacion
KapbIM-KaTBIHAC XKYPTi3Yy;

— KpI3Mer OapbIChIHOA TEXHUKAIBIK €Cell,
OasiHama, K00aNbIK Ky)KaTTap JaiblHIay.
Mamannsikka Oeiimuery:

— bomamak  HHXEHEpP-THAPOTEXHUKTIH
KociOu OarpIT-0aFapbIH alKbIHAAY;

— Toxipubenik cabakrap MeH ©HAIpIiCTIK
TOXIpuOere NalbIHABIK.

Bsenenue B
CIEIMATbHOCTD

BJI/KB

VS/1211

30/45/7,5/7,5

IIpepexBusut
bl
Marematuka,
Puszuka

Ilean: obecreucHne
TEOPETHIECKHX 3HaHUI u
MPAKTHYECKUX HaBBIKOB B

obnactu BOJOMOJIb30BAHUA n

O0Opa3oBaHMe: CYI[HOCTb U  3HA4YCHHUE
npodeccuu:

- Dkomorudeckas, OKOHOMHYECKas U
COLMANbHAS  POJIb  OTPAcIH  BOIHBIX




IocTpexBu3uT
bI:

Wmxenepnas u
KOMIIbIOTEpHAs
rpaduka

YIIpaBICHHS BOJIHBIMU
pecypcamu c LEJbIO
YIOBIETBOPCHUST  MOTPEOHOCTEH
HaceJIeHHs u HapOJHOrO
X03sicTBa B BOJIC;
MPEIOCTaBICHHE  HEOOXOAUMBIX
3HAaHMH 1O  PaLHOHAIBHOMY
HCIIOJIb30BAHHIO BOJIHBIX
pPECYpCOB M YIPAaBICHHIO X
3alUTON or 3arpsi3HEHMs,
HCTOLLCHUSL.

Copep:xanune:  PaccmarpuBaer
MOHATHE  MHPOBOIO  BOZHOIO
Oaanca; aHaJIN3
BOJI000ECTICYCHHOCTH
TEPPUTOPUM,  CTATUCTUYECKHUE,
BO300HOBJISIEMBIC "

pacronaraeMbie BOJHBIC PECYPChI
Pecniyonmuku Kaszaxcran u mumpa;

3HAHUE 3¢ PEKTUBHOTO
HCTIOTB30BAHUS, 3aIIATHI
MOJ3EMHBIX W TOBEPXHOCTHBIX
BOJIHBIX pecypcoB.
[lnanupoBaHue UCIONB30BAHHS U
OXpaHbl ~ BOJHBIX  PECYpPCOB;

OCBOGHHE METOJOB 3allUTBl U
YIIy4IIEeHHs] KauecTBa MPUPOIHON
BOZIBI or HCTOLICHUS,
3arpsisHeHus.  O3HaKOMJIEHHE ¢
CYIIECTBYIOIIMUI MPOSKTaMU
KOMIUIEKCHOTO ~ HCIIOJIb30BaHHs
BOJHBIX PECYPCOB.

pecypcos;
- HeoOxomuMocTh  palMOHATBHOIO U
YCTOMYMBOTO  WCHOJB30BAHHUS  BOIHBIX
pecypcos.

Buzpl u XapakTepUCTUKH BOJHBIX PECYPCOB:
- TIoBepXHOCTHBIE M TOJ3EMHBIE BOMBI, UX
CBOMCTBA U paclpe/ielIeHue;

- CoBpeMEHHOE  COCTOSIHHE
pecypcos B Kazaxcrane u mupe.
Otpaciu BOIOIOIb30BaHUS:

- Hcnonb3oBaHue BOJIbl B CEIbCKOM
XO035ICTBE, MIPOMBILUICHHOCTH,
KOMMYHAJIbHOM XO3SHCTBE, SHEPreTHKE;

- TexHUYeCKHE U TEXHOJIIOTMYECKUE OCHOBBI
BOJIOTIOTPEOJICHHS.

Bonoxo3siicTBEHHbIE 00BEKTHI K CUCTEMBI:

- OpocutensHble, JAPEHAXHbIE CUCTEMBI,
BOJIOXPAHMIINILA, KaHAJIbI, HACOCHI, IUIOTHHBI
HT. 1.

- Mepbsl 1O OXpaHe M pPEryJUPOBAHHIO
BOJIHBEIX 00BEKTOB.
3aKOHOATEIbCTBO "
Kacaroluecs npodeccuu:
- Bonuwiii kozmekc PK, skomormueckue u
CaHUTAPHBIEC HOPMBI;

- IIpaBOBBIC OCHOBBI YNPABJIECHHUS BOIHBIMH
pecypcamu.

CoBpeMeHHbIEe HAIPABICHUS POdecCHu:

BOIHBIX

CTaHAAPTHI,

- Hudposeie TEXHOJIOTHH, ruc
(reonH(OpMaIIOHHEIE CHCTEMEI),
H3MCHEHUE KJIMMara u BOZHAs
6€3011aCHOCTb.

HaBbIkH: oOmeHKa H  KIacCH(pHUKAINSL
BOJIHBIX PECYPCOB!

- Pacno3HaBaTh HCTOYHHMKHM BOABI U
olpeneNsiTh nux
Ka4eCTBCHHBIC/KOJIIMYECTBECHHBIC
XapaKTePUCTHKY,

- Pabora ¢ kapramm W cXeMaMH BOJHBIX
00BEKTOB.

TexHudyeckne  HaBBIKM, CBS3aHHBIE C
BOJIONOJIb30BAHUEM:
- TNonnmanue CTPYKTYpPBI CHCTEM

BOJIOCHA0KEHNUS ¥ BOJIOOTBE/ICHHS;

- Ilpumenenue cpencTB u3MepeHnii (1edur,
JlaBlICHNE, N3MEPEHNE YPOBHS BOIBI).
HaBbIkH SKONOTMYECKOTO M HHXKEHEPHOTO
MBIIIUIEHHS

- OneHka MHPOEKTOB  PaIMOHATHLHOTO
HCIIONIb30BAHHS BOJHBIX PECYPCOB;

- Ormpenenenye BIMSHUS TPHUPOJHBIX H
AHTPOIOTEHHBIX (haKTOPOB HA BOJY.

Kommynukammss u  npodeccuoHanmbHas
9THKA:
- ApanTamms K KOMaHIHOW — pabore,

npodecCHOHANBHOE O0IICHUE;




- TloaroroBka TEXHHYECKOTO  OTYETa,
JIOKJaja, MPOSKTHOW JOKYMEHTalHH B
MPOLIECcCe JCSATETbHOCTH.

AnanTanys K npodeccun:

- Onpenenenne  npodecCHOHAIBHOrO
HaIpaBJICHUs Oymyero HHXKEHepa-
THIPOTEXHHKA;

- IToaroToBKa K MPaKTUYECKHM 3aHSATHAM M
[IPOM3BOACTBEHHOM MPAKTHKE.

Introduction to
Specialty

BD/EC

1S/1211

30/45/7,5/7,5

Prerequisites:
Mathematics,
Physics

Postrequisites:
Engineering and
computer
graphics

Purpose: formation of the ability
to critically evaluate and analyze
processes, methods of searching,
storing and processing
information, methods of
collecting and  transmitting
information  through  digital
technologies. Development of
new "digital” thinking,
acquisition of knowledge and
skills of using modern
information and communication
technologies in various activities.
Content: Introduction  and
architecture of computer systems.
Software. Operating  systems.
Human interaction with
computers. Database systems.
Database management. Networks
and telecommunications. Cyber
defense. Internet technologies.
Cloud and mobile technologies.
Multimedia technologies. Smart
technologies. Electronic
technologies. Electronic business.
Electronic control.

Education: the essence and meaning of the
profession:

- The ecological, economic and social role of
the water resources industry;

- The need for rational and sustainable use of
water resources.

Types and characteristics of water resources:
- Surface and groundwater, their properties
and distribution;

- The current state of water resources in
Kazakhstan and the world.

Water use industries:

- Water use in agriculture, industry, utilities,
energy;

- Technical and technological bases of water
consumption.

Water management facilities and systems:

- lIrrigation, drainage systems, reservoirs,
channels, pumps, dams, etc.;

- Measures for the protection and regulation
of water bodies.

Legislation and standards related to the
profession:

- Water Code of the Republic of Kazakhstan,
environmental and sanitary standards;

- Legal foundations of water resources
management.

Modern areas of the profession:

- Digital technologies, GIS (geoinformation
systems), climate change and water security.
Skills: assessment and classification of water
resources:

- Identify water sources and determine their
qualitative/quantitative characteristics;

- Work with maps and diagrams of water
bodies.

Technical skills related to water use:

- Understanding the structure of water
supply and sanitation systems;

- The use of measuring instruments (flow
rate, pressure, water level measurement).
Environmental and engineering thinking
skills:

- Evaluation of projects for the rational use
of water resources;

- Determination of the influence of natural
and anthropogenic factors on water.




Communication and professional ethics:

- Adaptation to teamwork, professional
communication;

- Preparation of a technical report, report,
project documentation in the course of
activity.

Adaptation to the profession:

- Determining the professional direction of a
future hydraulic engineer;

- Preparation for practical classes and
industrial practice.

AxaieMUSUIBIK
JKazy Herizzuepi

BIl/ TK

AZhN/1211

30/45/7,5/7,5

IIpepexkBU3HTT
epi:MaremaTtuk
a, ®dusnka
IMocTpexkBU3NT
Tep:
Umxeneprik
JKOHE
KOMIIBIOTEPIIIK
rpaduxa

MakcaTbl: TaHbIM TEXHHKAChI
MEH OHBIH JKEeKeJIereH dficTepiHe
HETi3[eNreH JKallbl epexenep
MeH omicrepmi, KociOM  OKy,

aKaJIeMHSIIBIK JKaszy JKOHE
aybI3lla OasHIAy JaFAbUIApBIH
MEHTepy.

Masmynsi: Cy IIapyanibiibIEbl
caJachIH/aFbl MaMaHJIap/bl
JasipIay/iblH  TEOPHSUIBIK  JKOHE
FBUIBIMHU-3ePTTEY Herizaepi.
Konman0anel cunarTarbl FbUIBIMUA
MOTIHIAEPl KypacTeipy (KYPCTBIK
JKOHE  JUIUIOMIBIK  JKYMBIC,
FBUIBIMH ~ K00a  koHe  T.0.).
AKaIeMUSUIBIK  OKY JKOHE Kasy
JaFABUIAPbIH J1AMBITY (FBUIBIMH-
K9Ci0H MOTIHAEPAIH KYPHUIBIMBIH
3epaeney, pedeparrap, mikipiep,
Te3ucTep Kasy, FBUTBIMA
HOTWXKENEepl Tanjay); FhUIBIMH-
KociOM miKipTalactapra KaTbICy
JOaFAbUIapblH  JaMbBITy — JKOHE
KociOu OarapnanraH sxo0amapibl
TaHBICTBIPY;  ©3IHIIK  XKYMBIC
JIaFABUIAPbIH JaMBITY.

Biiimi: AkageMusIIbIK jKa3ybIH MOHI MEH
epeKIIeNiKTepi:

— AKaJeMHSUIBIK JKOHE KOCiOH jka3y CTUITIHIH
allbIpMAaLIbUIbIFBI;

— FBUIBIMU-TEXHUKAIIBIK CTUIBIIH
KYPBUIBIMBI MEH HOPMaJapél.

YKazb6arua xymbIC TypIepi:

— KypertsIk xymbIc, xo00a, ecer, OasHIaMa,
FBUIBIMU MaKaJja, aHHOTaLus, peepar,
Ty#inaeme xoHe T.0.;

— Op jka30a TYpiHiH MaKcaThl, KYPBUIEIMBI
MEH TaJlanTapsbl.

AKmapatiieH )KyMbIC icTey Heri3zaepi:

— Jlepekkesepai i3aey, Tanaay, capantay
JKOHE KOJIaHy epekenepi;

— [naruaT >xoHe aKaaeMHSIIBIK aJalfIbIK
TYCIHITi.

KypbUIBIMABIK a3y Karu1aTTapsbl:

— Kipicme, Heri3ri 0ei1iM, KOPBITHIH/IBI KOHE
KOpFaHy OeiMIepiH xKa3y aicTepi;

— MoTiH JIOrHKachl MEH apryMeHTalus
azicTepi.

CanajblK TepMHHOJIOTHSIHBI KOJAAHY:

— Cy pecypcTapbl, THAPOTEXHHUKA, SKOJIOTH,
reoMH(OpPMAaTHKA JKOHE CY IIapyalIbUIBIFbI
cajajapblHa TOH TEPMUHJIEP MEH
YFBIMJIAPAbI IYPBIC KOJIIaHY.
Jlepekkesziepre cinteme xacay:

— APA, I'OCT xoHe 6acka xyiienep
OoiibIHITA 91eOMeTTEp Ti3IMIH KYpacThIpy;
— Jloiiexces kentipy epexenepi.

Jarnpicel: JKazbaia cayaTTbUIbIK:

— Oii/1bl HAKTBI, KUCHIH/IBI )KOHE KYPBUIBIMIBI
TYPJIE KETKi3y;

— I'pamMmmaTHKaIbIK, OphorpadusuIbIK KIHE
MIYHKTYAUMSUIBIK HOpMajlap/ibl CaKTay.
FBUTBIME TEPMUHOJIOTHSIMEH XKYMBIC iCTey:
— MamaHIaHIBIPEIIFaH MOTIHAEPE Kocion
TEPMUHJIEP/Ii OPBIHIIBI KOJIIaHy;

— Kypneni TeXHUKaIBIK aKIapaTThl TYCIHIKTI
Tinzge 6asHaay.

Kecre, cbi36a jxxoHe JuarpaMManapist
naiianany:

— Ja36arma >xyMbICTa HHKEHEPITIK
JiepeKTepAi BU3yallibl TYpJie ayphic Oepy;




— KOpBITBIHABIHEI HAKTBI MOTIMETTEPMEH
Jonenyey.

FBUTBIME KYMBIC KYPBUIBIMBIH Kypa Oiy:
— Kipicre MeH Makcar Koo, 3epTrey
ONICTEPiH CUMATTAy, HOTIDKENEP/Ii capamnTay,
KOPBITHIH/IBI JKacay.

IIpeseHrauus MeH Koprayra JaibIHABIK:
— O3 xaz0ala )KYMBIChIH aybI31lIa KOHE
ciaiiarap apKbUIbl KOpFay oiCTepiH
MEHTepy;

— Kpickarua »xoHe HaKThI OasiHaay,
CypakTapFa jxayamn Gepy.

OCHOBBI
aKaJeMUYECKOTO
MUChbMa

Bl KB

OAP/1211

30/45/7,5/7,5

IIpepexBu3uT
bl

MatemaTuKa,
Dusnka
MocTpekBU3UT
bI:

WwnxenepHas u
KOMIIBIOTEpHas!
rpaduka

Ilean:oBnaaeHue 00IIMMHU
npaBUJIaMU n METOdaMH,
HaBBIKAMU  NIPO(ECCHOHATEHOTO
YTCHUA, aKaICMHUYCCKOIo InmuchbmMa
" YCTHOT'O H3JI0KCHUA,
OCHOBAaHHBIMH Ha TCXHHUKEC
IIO3HAHUA n OTACIBbHBIX  €Tr0
npHeMax.

Coaepxanne: Teopernueckue U
Hay4YHO-HUCCJICAOBATCIbCKUAC

OCHOBBI MOATOTOBKU
CITEIHATUCTOB B obJtactu
BOJIHOT'O XO03sHCTBA.

CocTaBiieHHe Hay4YHBIX TEKCTOB
10 TPHKIAAHOMY  XapakTepy
(KypcoBasi M JUIIOMHas paboTa,
HAay4YHBIH  TNPOEKT U Jp.).
Pa3Burne HaBEIKOB
aKaJIeMHYeCKOro  YTeHHS U
mUCbMa  (M3y4EHHE CTPYKTYPbI
HayY4YHO-TIPO(eCCHOHAIBHBIX

TEKCTOB, HamucaHue pedepaTos,
MHEHUH, TE3UCOB, aHaJINU3
Hay4YHBIX Pe3YJIbTAaTOB); pa3BUTHE
HAaBBIKOB y4acTHsi B HAy4HO-
PO(ECCHOHANBHBIX AUCKYCCHSIX

" [IpE3eHTALHS
npodeccHoHaIbHO

OPHEHTHPOBAHHBIX  TIPOEKTOB;
pasBuTHE HABBIKOB

CaMOCTOSATENbHON pabOTHI.

Ofpa3oBaHue: CYIIHOCTh H OCOOCHHOCTH
aKaJeMHYECKOro IHChMa:

- Pa3auna mexy AxkaieMHUuecKuM 1
PO(ECCHOHANBHBIM CTHIIEM ITHChMa;
-CTpyKTypa ¥ HOpMBI HAyIHO-TEXHHIECKOTO
CTHIIAL.

Bunp! nuceMeHHbIX padoT:

- KypcoBas pabota, IpoekT, OT4eT, JOKIax,
Hay4Hasl CTaTbsl, aHHOTaLus, pedepar,
pestoMe H Jp.;

- Haznauenue, cTpyKkTypa u TpeOOBaHUS
Ka)XKIIOTO THIIa 3alTUCH.

OcHOBBI paboThI ¢ HH(pOpPMALHEH:

- IlpaBuina nmoncka, BEIOOpPA, aHAIIN3a U
HCIIOB30BaHNsI HCTOYHUKOB;

- [loHsiTHE IUIaruaTa u akajaeMHU4eCcKon
4ECTHOCTH.

TIpuHIMIBI CTPYKTYPHOTO IIHCHMa:

- Meroapl HanmMCcaHUs BBOJAHOMW, OCHOBHOM
YacTH, 3aKJIIOYUTEIILHOM M 3alIUTHOMN
yacTei;

- TexcToBas JIOTUKa  METOIBI
apryMeHTalluH.

Hcnonp3oBanue 0TpacieBoi TEpPMUHOIOTHHI:
- [IpaBunbHOE UCHONIB30BAHHE TEPMHUHOB U
TIOHSTHH, XapaKTePHBIX UL BOIHBIX
PecypcoB, THAPOTEXHUKH, SKOJIOTUH,
reoMH(GOPMATHKK U BOAHOTO XO3SHCTBA.
ITutHpoBaHue HCTOUHUKOB!

- CocTaBiieHHe CIUCKa JIUTEPATypPhI II0
APA, TOCTy u apyrum cucremam;

- [IpaBuia nuTHpOBAHUS.

HaBbIKH: THCEMEHHAS TPAMOTHOCTb:

- YeTkoe, IOTHYHOE U CTPYKTYypPHUPOBAaHHOE
H3JI0KEHUE MBICIIH;

- CobiroieHne rpaMMaTHIeCKHX,
opdorpaduuecKux U MyHKTYalnOHHBIX
HOPM.

Pabota ¢ Hay4HOIT TEepMHHOJIOTHEH:

- [IpaBuIbHOE HCIIOIB30BAHUE
npodecCHOHATBHBIX TEPMHUHOB B
CIICINATIM3UPOBAHHBIX TEKCTAX;

- M3noxenue cnoxkHo TeXHUUIECKOH
MH()OPMALIHK IOHITHEIM S3BIKOM.




Hcnonp3oBanue TabIHL, YepTExKeN 1
JMarpamm:

- JlocToBepHas BU3yabHas lepeaada
HHKCHEPHBIX JaHHBIX B THCbMEHHOM
pabore;

- ApryMeHTHPOBATh BHIBOJ{ KOHKPETHBIMH
JIAHHBIMH.

YMeTb COCTaBIATh CTPYKTYPY HAyYHOMH
paboTHI:

- BBezienue v mocTaHoBKa IieJICH, OIMCaHne
METO/IOB HCCJIC/IOBAHUs, aHAIN3
PE3yIbTaTOB, IIOJBEACHUE HTOTOB.
IMoxroroBka K Npe3eHTalMH 1 3allHUTe:

- Brnajgers npuemMamu 3alurThl cBOei
MICHBMEHHOH PabOTHI YCTHO U € IOMOIIBIO
CJIaiIoB;

- Kpartkoe u ueTkoe M3JIOKEHHE, OTBETHI Ha
BOIIPOCHL.

Fundamentals of
Academic Writing

PD/ EC

FAW/1211

30/45/7,5/7,5

Prerequisites:
Mathematics,
Physics
Postrequisites:
Engineering and
computer
graphics

Purpose: mastering the general
rules and methods, skills of
professional reading, academic
writing and oral presentation
based on the technique of
cognition and its individual
techniques.

Content: Theoretical and
research foundations of training
specialists in the field of water
management.  Preparation  of
applied scientific texts (term
papers and theses, scientific
project, etc.). Development of
academic reading and writing
skills (study of the structure of
scientific and professional texts,
writing  abstracts,  opinions,
theses, analysis of scientific
results); development of skills of
participation in scientific and
professional  discussions  and
presentation of professionally
oriented projects; development of
skills independent work.

Education: the essence and features of
academic writing:

- The difference between Academic and
professional writing style;

-The structure and norms of scientific and
technical style.

Types of written works:

- Term paper, project, report, report,
scientific article, abstract, abstract, resume,
etc.;

- Purpose, structure and requirements of each
type of record.

Basics of working with information:

- Rules for the search, selection, analysis and
use of sources;

- The concept of plagiarism and academic
integrity.

Principles of structural writing:

- Methods of writing the introductory, main
part, final and defensive parts;

- Textual logic and argumentation methods.
Using industry terminology:

- The correct use of terms and concepts
specific to water resources, hydraulic
engineering, ecology, geoinformatics and
water management.

Quoting sources:

- Compiling a list of references on APA,
GOST and other systems;

- Rules of citation.

Skills: written literacy:

- Clear, logical and structured presentation of
thoughts;

- Compliance with grammatical, spelling and
punctuation standards.

Working with scientific terminology:

- Correct use of professional terms in
specialized texts;




- Presentation of complex technical
information in understandable language.
Using tables, drawings, and diagrams:

- Reliable visual transmission of engineering
data in written work;

- To substantiate the conclusion with specific
data.

Be able to structure scientific work:

- Introduction and setting of goals,
description of research methods, analysis of
results, summing up.

Preparation for presentation and defense:

- Master the techniques of defending your
written work verbally and using slides;

- Brief and clear statement, answers to
questions.

CyI[BIH XUMUSACHI
JKOHE DKOJIOTHUACHI

BII/ TK

SXE/2212

30/30/55/12,5/2
25

IIpepexkBU3HTT
ep:
MamaHabsIKKa
Kipicre

IocTpexBe3uT
Tep:
DIIEKTPOTEXHUK
a JKOHE
3JICKTPOHUKA
Heri3zaepi,
TeopusibIK
JKOHE
KOJITaHOAJIBI
MEXaHHKa

Maxkcatel. Cy  pecypcrapbH
KOpFay »KoHE YThIMJIbI Malanany

TYPFBICHIHAH 9KOJIOTHSLIIBIK
JYHHUETaHBIM/IbI, KOCIOW KBI3MET
JIaFIbLIaPbIH KaJIBITACTHIPY,
TabUFu JKOHE CapKbIH/IBI

CyNapAblH XUMISUIBIK — KYpaMsbl
MEH KacHeTTepiH 3eprrey. Keiibip
Heri3ri THAPOXHMHSLITBIK
KOpCeTKiITepi AHBIKTAY
OolbIHIIA 3epTXaHAJbIK >KOHE
JananblK  OKardaiiapaa  Taburu
CYIBbIH CaH[ABIK  TalaylapblH
KYPTi3ynig TIPHHIUIITIK
cxeMmaJapblH  3epTrey.  bimim
TyLIbUIAPIbI OHEPKICINTIK JKOHE
[IapyanIbUTBIK-TYPMBICTBIK

MakcaTTa HaiianaHblIaThIH
CyIbIH camachlH Oaranay YIIiH
TaOHFY YKOHE CApKBIHIBI CYJIapabl

Tangay KaruAaTTapbIMEH
TaHblcThpy. bBip camama cot-
capanTamablK 3epTTeyiep

OHJIIPICIHIH canachlH OaKbLIay bl
YHBIMIACTBIPY.

Ma3myHbI: Taburn  cynbpIH
XUMUSUTBIK KypaMbl. TaOuraTTarst
cy alfHaJIbIMBI. Cy

00BeKTiNepiHiH XKiKTenyl (Taburu
JKoHe okacaHael  cymap). Cy
pecypcTaphIHbIH JacTaHy
ke3nmepi. CymplH  (U3HKAIBIK
JKOHE XUMUSUIBIK Kacuertepi. Cy
OpTaChIHAAFbI XUMUSIITBIK
npouectep.  CymplH  epiTkim
peTiHzeri  Herisri  KacuerTepi.
Taburn cymappl CaHHTAPIIBIK-
XUMISUIBIK — Tangay.  CynbiH
HeTi3ri (hU3MKA-XUMHSIIBIK
cunarramanapel.  XKep  yeri

Binimi: CynblH XUMUSIIBIK KypaMbl MEH
KacuerTepi:

— Cy MOJIEKYJIaChIHBIH KYPBUIBIMBI,
(M3MKaNBIK-XUMHISIIBIK KacuerTepi (pH,
TY3IBUIBIK, €pIrilTiK, T.0.);

— Taburu cynapaars! Herisri nongap (Ca*',
Mg*, Na*, CI-, HCOs~, SO+* xoHe T.0.).
Cy TunTepi MeH XiKTelyi:

— ATMocdepalibIK, JKep YCTi KIHE JKep acTbl
CyJIapBIHBIH epeKIIeNiKTepi;

— TexHOTEHIIK ocepre YIIbIparaH jKoHe
TaOUFU CyIap.IblH aibIpMAIIBUIBIFBI.
CynblH JgacTany Ke3ziepi MeH Typiiepi:

— XUMISIIBIK (QyBIp MeTaiap,
MECTULMATED), OMONOrHsIIBIK (OaKTepusiap,
BHUpYCTap), GU3MKAIBIK (KBLTY,
paIMOaKTUBTI 3aTTap) JacTaHy Typiepi;

— Jlacrany ke3nepi: ©HepKaciIl, aybl1
IAPYAIIBUIBIFBI, TYPMBICTHIK KOHE
KOMMYHAJIJIBIK IIBIFapbIHIBUIAP.
DKoXKYHeneri ¢y aifHaJIbIMbI XKaHE PeJli:

— T'uapocdepa mMen Grochepa apacsIHIAFbI
GaiilaHbIC,

— Cy opranu3mzep TipIIUTIri YIIiH TipIiik
Ke3i peTiHze.

CynbIH canachlH 0aKbUIay jkoHe Oararnay:
— CaHUTapIBIK, XUMUSIIBIK, (PU3HKAIIBIK
JKOHE MUKPOOHOJIOTUSIIBIK KOPCETKIIITED;
— Cy canachIHBIH XaJIBIKapaJIbIK JKOHE
YITTBIK cTaHAapTTaphl (Mbicansl, COC,
JCY¥, KP MEMCT).

Cy 5KOJIOTHsCH XKOHE KOPITaFaH OpPTaHbI
KOpFay:

— Cy sKoxKyifenepiHiH Tene-TeHairi,
OMOJIOTHSIIBIK OPTYPIILIIK;

— JlactaHybIH QNABIH ally, Ta3apTy daicTepi
JOHE CyJIbl KOpFay IIapajaphl. .

Jarabicel: CyabIH calachlH 3epTIey:

— JlabopaTopHsuIBIK XKaFaiina cyasH pH,




CymapblH  aFbIHABI  CYNapJblH
JacTaHybIHaH KOpFay epexelnepi.

Cy KOHMachIH o3iH-031
Ta3apTyabIH OUOOTHSITBIK
(akropapsl.

TY3IBUIBIFBI, MOJIIIPJIri, KATTBUIBIFBI,
TOTBIFY-TOTBIKCBI3IaHy KOPCETKILITepi
CHSIKTHI TIApAMETPJIIEPiH aHBIKTAY;

— Cy cblHaMaJlapblH ay JKoHE Talaay
JKYPrizy.

Cy[bIH J1acTaHy JIeHIeiliH Oaranay:

— Cyzarsl ayblp METAIIap/bl, HHTPATTap.bl,
(ochaTTapapl aHBIKTAY 9JIiCTEPiH KOINaHY;
— JlacTaHyBIH CalIapbIiH OOJDKAY JKOHE
ecemnrey.

DKOJOTHSUTBIK MOHHTOPHHT JKYPIi3y:

— Cy oOBbeKTiIepiHIeri SKOIOTUSIIBIK
JKaFIaiiIpl GaKpLIay KOHE ecel KYPrisy;

— BHONOrHsUTHIK HHIMKATOpPIIAPABI
(Maxpoopranumep, pUTOILIAaHKTOH)
KOJIIaHy.

DKONOTHSUTBIK €CEIl TeH KyKaTTaMa jacay:
— Cy pecypcrapbl OOUBIHILA YKOTIOTHSLIIBIK
JKaF/iail Typassl ecentep MeH
KOPBITBIHBLIAP JKacay;,

— TeXHHUKaIBIK KoHE FBUIBIMU TiIIe OasHaay
JKOHE YCBIHBICTap Oepy.

Tazapry *oHe KOpray 9IiCTepiH TYCiHY
JKOHE YCHIHY:

— Ou3MKAaIbIK, XUMUSIBIK, OUOJIIOTHSIIBIK Cy
Ta3apTy SAICTEpiH TYCIHAIPY;

— Cy pecypcrapblH YThIM/IbI TTAliaIaHy
JKOHE KOPFay LIapaiapblH xobamay.

Xumwst
9KOJIOTHS BOJIBI

B/ KB

XEB/2212

30/30/55/12,5/2
2,5

IIpepexBusut
bl. BBenenue B
npodeccuro

IMocTpexBe3uT
bI:

OcCHOBBI
BJICKTPOTEXHUK
n n
SJIEKTPOHHUKH,
TEOpeTHYecKast
n TNpUKJIagHas
MEXaHHKa

Ilens: mpencraBieHne O COCTaBe
U CBOHCTBaX MPHPOIHBIX U
CTOYHBIX BOJ Pa3IUYHOrO
MPOUCXOXKICHHUS, O BHIAX H
Ha3HAUECHHAX  XUMHUUECKHX U
OUOXMMHUYECKHX aHAIIH30B BOMBL,
a TaKkKe OCHOBHBIE 3HAHHSI O
KIacCU(UKALUU, CTPOSGHHH U
KU3HEAESTeIbHOCTH
MHKPOOPTaHU3MOB u eé
MIPOSIBJICHHHU KaK IOJIE3HOM, TaK U
BpPEIHOM, B €CTECTBEHHBIX U
HCKYCCTBEHHO CO3/IaHHBIX
YCIIOBUSIX.

CopepxaHnue. XuMHUYECKHUI
cocTaB TIPUPOJTHOI BOJIBIL.
KpyroBopor Boasl B mpupoje.
Knaccudukanums BOJIHBIX
00BEKTOB (mpuponHbIe u
HCKYCCTBEHHBIC BOJBI).
VcTouHMKH 3arps3HEHHS BOJHBIX
pecypcos. Ddusnyeckue u
XMMHYECKHE CBOMCTBA  BOJBL
XUMHUUECKHE MPOLECChl B BOJHOM
cpene. OCHOBHBIE CBOICTBA BOABI
Kak pactBopurens. CaHHUTapHO-
XMMHUYECKHH aHaJM3 IPHPOIHBIX

O0Opa3oBaHuMe: XUMMYECKHH COCTaB U
CBOMCTBA BOJBI:

-CTpykTypa, PU3MKO-XUMHYECKUE CBOWCTBA
Monekyns!  Bomel  (pH, COJICHOCTS,
PacTBOPUMOCTD U JIp.);

- OCHOBHBIE MOHBI B PUPOIHBIX Bojax (Ca2
Ca, Mg2., Na., CI', HCO.", SO22" u ap.).
Tuns! 1 k1accupUKaIms BOIbL:

- OcobeHHOCTH arMoc(epHbIX,
TIOBEPXHOCTHBIX H ITOJ3EMHBIX BOJ;

- PasHuiia Mexay NPUPOIHBIMH BOJAMH,
TI0/IBEPKCHHBIMU TEXHOTCHHOMY
BO3/IEiCTBHIO.

VICTOYHHKH ¥ BU/BI 3aTPSI3HEHNUST BOJBL:

- Byl XuMnueckoro (TsKelble MeTasllsl,
MECTHIMABI), OHOJIOrHYecKoro (OakTepuH,
BHPYCHI), (busnyeckoro (Temuo,
PaZHOAKTHUBHbIC BEIIECTBA) 3arPsI3HEHNUS;

- VcTouHnku 3arpsA3HEHUS:
MPOMBIIUICHHBIE, — CEIbCKOXO3SICTBEHHBIC,
OBITOBBIC 1 KOMMYHAJIbHBIC BEIOPOCHI.
KpyroBopoT BoZbI ¥ pOJIb B 9KOCHCTEME:

- CBs3b Mex 1y ruapochepoit u duochepoii;
- Boga Kkak MCTOYHMK JKM3HH Ul
OpraHHU3MOB.

KoHTpOIb ¥ OIICHKA Ka4ecTBa BOJBI:

- CanuTapHble, XUMHYECKUe, (PU3HICCKHE H




BOJ. OcHOBHBIE ¢usuko-
XUMHYECKUE XapaKTepHCTUKH
BOJIBL. IpaBuna OXPaHbI
MIOBEPXHOCTHBIX BOJ oT
3arpsA3HEHUH CTOYHBIMM BOJAMH.
Buonoruueckue (axTops!
CaMOOYHMILEHHS BOJIOEMA.

MHUKPOOHOIOrHYECKUE TT0Ka3aTen;

- MexayHaponHsle M HalMOHAJbHbIC
CTaHJapTHI KauecTBa BoAbI (Hampumep, I'OC,
BTO, I'OCT PK).

BozaHast 9KONOTHS W OXpaHa OKpYXKarolen
Cpeasl:

- Bananc BOJIHBIX
O6uropa3HooOpasue;

- Ilpodunaktuka 3arps3HeHus, METOJbI
OYUCTKM M MEpbl  3al[UTHl  BOJBIL.
HaBbIK: U3y4eHNE Ka4eCTBa BObL:

- Onpenenenue B J1IaDOPATOPHBIX YCIOBUSX
TaKUX  I1apaMeTpoB  BOAb, Kak  pH,
COJICHOCTh,  IPO3PayHOCTH,  JKECTKOCTH,
OKHUCJIUTEIbHO-BOCCTAHOBHTEIIbHBIC
oKasare’y;

- OT60p npod BOIBI U IIPOBEICHHE aHAIH3A.
OleHKa ypoBHsI 3arpsi3HEHHS BOIBL:

- IlpumeHeHHe METONOB  OIpEIEICHUS
TSDKEJIBIX METAJUIOB, HUTPAToB, (ochaToB B
BOJIE;

- IIporHo3upoBaHue U pacyeT MOCIEICTBUI
3arps3HEHHS.

IpoBeneHNe 3KOIOrHYECKOr0 MOHUTOPUHTA:
- KoHTponmb u  y4er BKOJIOTMYECKOMH
00CTaHOBKY Ha BOJHBIX 00BEKTAX;

9KOCHCTEM,

- [Ipumenenue OHOJIOrNYECKUX
HHJNKATOPOB (MaKpOOpraHU3MBl,
(PUTOIIIAHKTOH).
CocraBieHHE JKOJIIOTHYECKOr0 OT4eTa U
JIOKyMEHTAIHH:

- CocraBjiecHHE OTYETOB M 3aKJFOUYCHHUI 00
9KOJIOTUYECKON  CHTYyallud IO  BOJHBIM
pecypcam;

- JloknaneiBaTh M JaBaTh PeKOMEHIAINH Ha
TEXHUYECKOM M HAYYHOM SI3BIKE.
TlonumaHnue u MpeACTaBIEHHE METOOB
OYKCTKH U 3alIUTHI:

- OObsicHeHHE (UBMYECKUX, XUMUYECKHX,
OHMOJIOTUYECKUX METO/IOB OYHCTKH BOIbI;

- IlpoexTupoBanue  MepoHpHUATHH IO
palMOHAIbHOMY HCIIONB30BAaHUIO U OXpaHe
BOJIHBIX PECYPCOB.

Chemistry and
ecology of water

BD/EC

CEW/2212

30/30/55/12,5/2
2,5

Prerequisites:
An introduction
to the
profession
Post-
requirements:
Fundamentals
of Electrical
engineering and
electronics,
theoretical and
applied

Objective: Formation  of an
ecological worldview, skills for
professional activity from the
standpoint of protection and
rational use of water resources,
the study of the chemical
composition and properties of
natural and wastewater. The study
of basic schemes for performing
quantitative analyses of natural
water in laboratory and field
conditions to determine some

Formation: chemical composition and
properties of water:

-Structure, physico-chemical properties of
water molecules (pH, salinity, solubility,
etc.);

- Basic ions in natural waters (Ca2 Ca, Mg2.,
Na., Cl, HCO.", SO22-, etc.).

Types and classification of water:

- Features of atmospheric, surface and
underground waters;

- The difference between natural waters
exposed to man-made effects.




mechanics

basic hydrochemical parameters.
To familiarize students with the
principles of natural and
wastewater analysis to assess the
quality of water wused for
industrial and domestic purposes.
Principles of the organization of
quality control of the production
of forensic research in one

industry.
Contents: Composition,
structure, physico-chemical

properties of water. Sources of
water pollution. Classification of
natural waters. Physical and
chemical properties of water.
Sanitary and chemical analysis of
natural  waters. Methods of
chemical analysis of water. Have
an ecological mindset and an
understanding of the role of
chemistry in protecting water
resources. Assessment of the
ecological state of water bodies
according to various indicators.
Physical properties of water.
General chemical indicators of
water quality. The study of the
chemical composition of natural
waters, methods for assessing and
classifying the condition of water
bodies according to chemical
indicators. Physico-chemical
fundamentals of water treatment
and wastewater treatment
processes. Knowledge of
standards and  criteria  for
assessing the quality of natural
water;  formation of  water
protection measures, technical
and economic analysis and
management  of the  water
management complex,
organization and enforcement of
water legislation.

Sources and types of water pollution:
- Types of chemical (heavy metals,
pesticides), biological (bacteria, viruses),

physical (heat, radioactive substances)
pollution;
- Sources of pollution: industrial,
agricultural, household and municipal
emissions.
The water cycle and its role in the
ecosystem:

- The relationship between the hydrosphere
and the biosphere;

- Water as a source of life for organisms.
Water quality control and assessment:

- Sanitary, chemical, physical and
microbiological parameters;

- International and national water quality
standards (for example, HPP, WTO, GOST
RK).

Water  ecology  and environmental

protection:

- Balance of aquatic ecosystems,
biodiversity;

- Pollution prevention, purification methods
and water protection measures.
Skill: studying water quality:

- Laboratory determination of water
parameters such as pH, salinity,

transparency, hardness, redox parameters;

- Water sampling and analysis.

Assessment of water pollution level:

- Application of methods for the
determination of heavy metals, nitrates,
phosphates in water;

- Forecasting and calculating the effects of
pollution.

Conducting environmental monitoring:

- Monitoring and accounting of the
environmental situation on water bodies;

- The wuse of biological indicators
(macroorganisms, phytoplankton).
Preparation of an environmental report and
documentation:

- Preparation of reports and conclusions on
the environmental situation of water
resources;

- To report and make recommendations in
technical and scientific language.
Understanding and presentation of cleaning
and protection methods:

- Explanation of physical, chemical, and
biological methods of water purification;

- Designing measures for the rational use and
protection of water resources.




JlanamadThIk-
9KOJIOTHSUIBIK
MEJTHOpPALHS

BIl/ TK

LEM/2212

30/0/30/55/12,5
22,5

IIpepexkBu3nTT
ep:
MamaHbpIKKa
Kipicre

IocTpexBe3nT
Tep:
DIEKTPOTEXHUK
a HKOHE
3JIEKTPOHHKA
Herizaepi,
TeopusibIk
JKOHE
KOJIJ1aHOAaJIbI
MeXaHHKa

Makcathbl: TaOHFU-ayMaKThIK
KEIICHACPIH KYPBUIBIMBI,
ONApIbIH KBI3METi, THHAMHKACHI
MEH 9BOJIIOLUSICHI Typalibl OimiMai
KaJIBIITACTBIPY, TaOHFU  IKOHE
TaOUFU-aHTPOTIOTEH/IIK

JaHgmadTrapMeH TaHbICY,
ayMaKTappl JaHIAa(TTHIK
ayJaHIACTBIPy Mocenenepin
KapacThIpy.

Ma3smyHbI: TabuFru

naHgmadTTapasl  YKOHOMHKAIBIK
naiiianany yYFbIMbIH KapacTbIpy.

JlanamadTThIK KepIIepAiH
xikremyi. Koram MeH TaOurat
KaTbIHACTAPBIH 3epTTeyeri
T€03KOJIOTHSTHBIH TEOPUSIIIBIK

Heri3ZiemMeci; 3epTrey O0O0BEKTicl
MEH  TaKbIPhIOBIH  HAKThUIAY;
HETi3ri TeONOTHSUIBIK  YFBIMAAP
MEH TEpPMHHAEP/i KaJbIITaCTBIPY
KoHe Oipi3aeHmaipy. OHepKacinTik
KOHE aybUIIIAPYAIIBUIBIK
OHIIpICTEPiHIH capaJlaHFaH
reoXKyHenep KypblIbIMBIHA dcep
ery AYKbIMBI MeH
KapKBIH/IBUIBIFbIH 3eprIey;
AHTPOIIOTeHAIK dcep €Ty Kesinzae
KOpIIaFaH OpTaHbIH ©3repyiHiH
(YHKIMOHAIIBIK TOYEJIALTIITIH
AHBIKTAY.

Binimi: Jlangmadtrany Herizaepi:

Xep Oemepi, Tomblpak, KIMMaT, Cy
pecypcTapsl MEH OCIMIAIKTEp apachIHIaFbl
GaitnaHbICTap bl TYCIHY.

JlanamadT KyphUIBIMBI MEH KBI3MET €Ty
MeXaHU3MJIEepi.

DKOJIOTUs KOHE IKOXKYienep TeopHsChHI:
Taburu JKOHE AHTPOIOTESH/IIK
(axTopIapABIH ocepiH Oaranay.

TypakTel JaMy MEH O3KOJOIMSIBIK Tere-
TEHIK IPUHLHUITEPI.

Menuopanus Typiepi:

Ayblmapyamsuiblk  Menmopanus — (cyapy,
KypFary).
OpmaH-Menuopars,
MEJHOPALIHUSL.
TysnaHyra Kapchl JKoHE SpO3MsiFa Kapchl
MEJMOPAIHSUIBIK Iapajap.

TomnbipakTaHy )KoHE THAPOIOTHS HETi3epi:
Tomblpak KyHapibUIBIFBI MEH Cy PEXHMIH
Oackapy.

T'AX (reoakmaparThlK KyiHenep) KoHe
KaubIKThIKTaH 30HATaY (K3):
MennopanysiiblK,  IIapagapisl  Kocrapiay
MeH Oakpliayia KoJIIaHy.

Harabicel:  XKep sxarnaiibiH Oaranay:
TombIpak JkoHE Kep PeCypCTapbIHBIH TO3Y
JCHrelliH ANarHOCTUKATIAY.
Menuopauusuisi sxodanay:
Mennopanusiiblk,  OKyiHenepai  (ApeHax,
HppHranus) sxodanay 5xoHe OpHarTy.
BuoNOrMsIBIK  KOHE  arpOTEXHMKAJbIK
oxicTepai KoIgaHy.

T'AX xone K3 KypaniapsiH KoiaHy:
JlanmmadTeIK  KapTamap — Kypy, TO3FaH
JKepJIepAl  AHBIKTay JKOHE MOHHTOPHHT
JKYPri3y.

MenuopanusHeIH ~ SKOJOTHSIBIK  CepiH
Garaiay.

DKOJOTUSUIIBIK capanTama xyprizy:

XKobGara neiiinri »oHE KEHiHTI KOpIIaraH
opTa )KarIaibIH CaJBICTHIPY.

KanmeiHa kentipy >KyMBICTaphbI:

Tosran  jxkoHe  Oy3bUIFaH  JKepliepre
(uTomennopanus  (eciMAiKTEp KeMeTiMeH
KaJIlbIHA KeNTIPY), OPMaH OTBIPFBI3Y.
KomMyHukanus »xaHe xobanapabsl 6ackapy:
ArposKonorrapMeH, HHXEHEPJIEPMEH JKoHE
JKEPTiTIKTI KayBIMAACTHIKTapMEH XKYMBIC
icTey.

arposiaadThIK




JlanamadTHO- bJl/ KB LEM/2212 30/0/30/55/125 | 1 IpepexBu3UT Hennb: dopmupoBanue 3HaHuii o | O6pa3oBaHme: OCHOBBI
9KOJIOTUYECKAs] 1225 bl: Benenue B CTPYKType HNPUPOAHO- | JaHAIA(TOBEICHUS:
MeIHopanus npodeccuio TePPUTOPUANBHEIX KOMILIEKCOB, | IloHmMaHWe cBszell Mexkmy Tomorpaduei,
HX JEATENbHOCTH, AMHAMUKE M | IOYBOM, KIMMAaTOM, BOIHBIMU PECYPCAMH U
IMocTpexBe3uT | 3BOJIOLMH, 3HAKOMCTBO ¢ | pacTeHUAMH.
bI: NPUPOAHBIMH U TIpUpoAHO- | JlanmmadTHAs CTPYKTypa U MEXaHH3MBI
OcHOBBI AQHTPOINOTeHHBIMU JNaHAIWAdTaMK, | (DYHKIHOHHPOBAHHS.
JJIEKTPOTEXHUK | PacCMOTpPEHHE BOIPOCOB | DKOJOIMS U TEOPHs IKOCHCTEM:
uu naHamagTHOro parioHupoBanus | OneHka BIIMSTHUS TIPUPOIHBIX u
9JIEKTPOHMKH, TEPPUTOPHIA. AHTPOIIOTCHHBIX (haKTOPOB.
TEOpeTHYecKas Copnep:xanmne:  PaccmarpuBaer | [IpuHIMOBI  yCTOWYMBOrO — pasBUTHA U
U MIPUKIIaTHAS TIOHSTHE XO3SIUCTBEHHOTO | DKOJOTMYECKOro OanaHca.
MeXaHuKa HCIIONB30BaHUs NpUPOIHBIX | Buasl Mennopanuu:
nanamadroB.  Knaccudpukauums | CenbckoXo3siicTBEHHAs! MenMopanus
naHamadgTHRIX 3eMenb. | (OpOLICHHUE, OCYIICHHUE).
TeopeTtuueckoe obocHoBanue | Jlecomenuoparus, arponanmadTHas
Te0dKOJIOTUH B U3YYCHHH | MEJIHOpALHS.
B3aMMOOTHOIICHUH oO0mecTBa M | MenuopaTHBHbEIE MEpBI IIPOTUB 3aCOJICHUS U
MIPUPOABI; YTOYHEHUE OOBEKTAa U | DPO3HU.
npeaMera uccnenoBanus; | OCHOBBI IOYBOBEIEHUS M TUIPOIOTUH:
¢dopmupoBanne ¥ yHH(HKAMSA | YIpaBleHHE IUIOAOPOJMEM  MOYBBL U
OCHOBHBIX Te0JOrMYeCKUX | BOAHBIM PEXKUMOM.
noHsATUd U TepMuHoB. M3yuenne | TMC (reomHdopmanuoHHble CUCTEMBI) U
MacmTaboB ¥ HMHTCHCHBHOCTH | AMCTaHIMOHHOE 30HAMpoBaHue (C3):
BO3JEHCTBHS IPOMBIIUICHHBIX U | IIpumeHeHne MEJIHOPAaTUBHBIX
CeIbCKOXO03HCTBEHHBIX MEpOIPUATUH B INITAHUPOBAHUH U KOHTPOJIE.
NPOU3BOACTB  Ha  CIPyKTypy | HaBBIKH: OIlEHKA COCTOSHHMS 3eMIIH:
PaHXXHPYEMBIX reocucreM; | JlmarHocTuka YPOBHS Jerpajanuu
BBISIBJICHHE (YHKLIHOHAIBHON | MOYBEHHBIX U 3€MEJIbHBIX PECYPCOB.
3aBUCHMOCTHU n3MeHeHus! | MennopaTUBHOE IPOEKTHPOBAHHUE:
OKpYKarolen cpensl npu | IlpoexTupoBanue u yCTaHOBKa
AQHTPOIOTeHHOH BO31EHCTBHN. MeTHOPAaTUBHBIX CHCTEM (npenax,
WppUTAINS).
IIpumenenue 6uonorndeckux u
arpoOTEXHHYECKHX METO/OB.
Hcnonezosanue nactpymenToB 'MC u K3:
Co3nanue naHmquadTHBIX KapT, BbISBICHHE
¥ MOHMTOPHHT JIeTPaJUPOBAaHHBIX 3€Mellb.
OneHKka  JKOJOIMYECKOTO  BO3IEHCTBUSA
MeJIHOpAIHH.
IIpoBeneHne K0NOrnuIecKoi IKCIePTU3bI:
CpaBHeHHE yCIOBHI OKpy»Karomiedl cpensl
JI0 U TIOCIIE TIPOEKTA.
PecraBpanmonHbie paboThI:
dutomennopanus  (BOCCTAaHOBIECHHE  C
TIOMOIIBIO PACTEHU) Ha JerpagupOBaHHBIX
¥ HapYIIEHHBIX YJacTKaX, IOCAKa JIeca.
KoMMyHUKaIWs 1 yrpaBieHHE IPOSKTaMU:
Pabota c arposkonoramu, HHKEHEpaMU U
MECTHBIMHU COOOILECTBAMU. .
Landscape- BD/EC LEM/2212 30/0/30/55/12,5 | 1 Prerequisites: Purpose: formation of | Education: fundamentals of landscape
Ecological 122,5 An introduction | knowledge about the structure of | science:
Melioration to the natural-territorial complexes, | Understanding the connections between

profession
Post-
requirements:

their activities, dynamics and
evolution, acquaintance  with
natural and natural-anthropogenic

topography, soil, climate, water resources,
and plants.
Landscape  structure and  functioning




Fundamentals

landscapes,  consideration  of

mechanisms.

of Electrical issues of landscape zoning of | Ecology and ecosystem theory:
engineering and | territories. Assessment of the influence of natural and
electronics, Content: Considers the concept | anthropogenic factors.
theoretical and of economic use of natural | Principles of sustainable development and
applied landscapes.  Classification of | ecological balance.
mechanics landscape  lands.  Theoretical | Types of land reclamation:
substantiation of geoecology in | Agricultural land reclamation (irrigation,
the study of the relationship | drainage).
between society and nature; | Forest reclamation, agrolandscape
clarification of the object and | reclamation.
subject of research; formation and | Reclamation measures against salinization
unification of basic geological | and erosion.
concepts and terms. Study of the | Fundamentals of soil science and hydrology:
scale and intensity of the impact | Soil fertility and water regime management.
of industrial and agricultural | GIS (geoinformation systems) and remote
production on the structure of | sensing:
ranked geosystems; identification | The use of land reclamation measures in
of the functional dependence of | planning and control.
environmental changes under | Skills: assessment of the state of the Earth:
anthropogenic influence. Diagnostics of the level of degradation of
soil and land resources.
Reclamation design:
Design and installation of reclamation
systems (drainage, irrigation).
Application of biological and agrotechnical
methods.
Using GIS and KZ tools:
Creation of landscape maps, identification
and monitoring of degraded lands.
Assessment of the environmental impact of
land reclamation.
Conducting an environmental assessment:
Comparison of environmental conditions
before and after the project.
Restoration work:
Phytomelioration (restoration with the help
of plants) in degraded and disturbed areas,
forest planting.
Communication and project management:
Working with agroecologists, engineers and
local communities..
Cy KII/ TK SPGZh/430 30/15/50/10/15 IIpepexBu3utt | Makcarsl: cy mapyamsuisiFsl | Bimimi: [AX merizgepi:
naiiiananyiaFsl 8 ep: CajlachIH/Iarbl reoakmaparTelK | ['AJK yFBIMBI, KYpBUIBIMBI, KOMIOHEHTTEpI
Te0aKmnapaTThIK Cy KyHdenepai 3eprrey, 3aMaHayu | (ammaparTbIk, Oarapramabk JKOHE
KyHenep LIapyalIbUTBIK I'AX xypannapbl MeH KeHICTIKTIK | aKNapaTThIK KaMCBI3TAHIBIPY).
KYPBUIBIMAAPBI aKmapaTThl  Tangay —omicrepiH | KeHicTikTik nepekrtep Typiiepi (BEKTOPIBIK
MEH JXYHeJepiH | MeHrepy. JKOHE PaCTPIIBIK).
naiganany Masmynbl: KazakcranubeiH xaHa | Cy pecypcTapbl Typasl OimiM:
IMocTpekBe3uT | MaMaHIBIKTApHl MeH Ky3blpertepi | Cy HBICaHZApBIHBIH — Typiepi  (e3eHzep,
Tep: Cy | atmaceiama "Cy pecypCcTapblH | KeJAep, )KepacThl CyIaphl).
pecypcrapbiH 6ackapy sxeHingeri IT-umxkenep" | Cy aifHaJibIMBI, Cy OaNaHChl, Cy TAIIIBUIBIFBI
Oackapy MaMaHJIbIFBIHBIH ~ KY3bIPETTEpiHe | Mocerenepi.

OeitimMaey; CTYAEHT Cy TYTBIHY
KOJIEMiH 0aKpUIayFa, ©3eHIepIeri

Cy pecypcTapbIH Oackapy xKykenepi:
Cyapmairst xepiaepai 6ackapy.




Cy JICHTeiliH ecKepyre KoHE
OomkayFa, Cy peCypCTapbIHBIH
JKaHa Ke3[epiH Tabyra MyMKIHIIK
OepeTiH MOHHTOPHHI JKYHeECiH
azipneiimi. ArcGIS Desktop xoHe

Arcgis, ArcGIS Server
OariapiiamaiapbiH cy
pecypCTapbIHbIH Kai-Ky#iH

Oaranay JOHE Cy pecypcTapblH
Oackapy OOWMBIHIIA JKEHEN KOHE
CTPaTEerHsUIBIK nreriMaepai
KaObUIAayApl  KOJjay  YIIiH
naiinanany. Cy  pecypcrapblH
Gackapyna kacaH/bl HHTEIUIEKTTi
naijanany TEXHOJIOTHSCHI.

Cy camachlH Oarajay MEH MOHHTOPHHT
amicrtepi.

KambIkThIkTan 30HATAY (K3) JKOHE
CIyTHUKTIK CypeTTep:

Cy aiigpiHAapblH aHBIKTAy, Cy ICHreiiH
OakpLIay.

NDWI (Normalized Difference Water Index)
CHSIKTBI MHJICKCTEP/Ii KOJIaHY.

T'AX TexHOIOTHsIapbiH KOJNaHY cajaaapsl:
I'uaponorusibIK MoAEIbIEY.

Tetenmie >xarmailnapasl Oomkay (cem, cy
TaCKbIHBI).

Cyapmaiisl KepJepAiH JKaraaibiH OaKpuiay.
JlaFabichl: T'AX mnarpopmanapsiMeH
HKYMBIC!

ArcGIS, QGIS cusakrbl Oarnapiamanapia
KapTa jkacay jKoHe Tajjay.

KeHicTikTiK IepeKTepi eHri3y, oHIey KoHe
BU3yallH3aLUsIay.

Cy HbIcaHIapbIH KapTaFa TYCipy:

OseHnep, KaHalgap, cy KoiManapsl MeH
CyNaHABIPBUIFaH XKeprepai nudpray.

Cy xuHay OaccellHIepiH IIeKapanay.
T'eomepexrepni Tannay:

Cy arbIHIApbIHBIH OaFbIThIH, Y3bIHBIFBIH
JKOHE ayJaHJapbIH €CENTey.

Iucdpneik  Omiktik  Mmopmensaep (DEM)
APKbUIbI aFbIH OaFbITHIH OOJDKAY.
MOHHTOPHHT JK3HE MOJIEIIBJICY:

Cy TaCKbIHBI MeH KYPFaKIIBUIBIK
aifiMaKTapbIH OOJDKay.

CyapMmansl anKanrapiarsl Cy HaiizamaHy
THIMAUTITIH Oaranay.

I'AXK apkpiis! memim KaobLgay:

Cy pecypcTapblH OacKapyJarbl JiepeKkTepre
HeTi3[eNreH memiMaep Kaobuiaay.

Cy YHEMeY KSHE IKOJIOTHSIBIK KayilCi3/Iik
apanapblH )Kocmapiay.

I'eonndopmanmon
HBIE CHCTEMBI B
BOJIONOJB30BaHHI

IV KB

GSV/4308

30/15/50/10/15

IIpepexBusut
bI:
DKcIutyaTaus
BOJIOXO3SIHCTBE
HHBIX
COOpYKEeHUH U
cUCTEM
IMocTpexBe3uT
bI: YTIpaBieHne
BOJIHBIMHU
pecypcamu

Henn: H3ydeHue
reoH()OPMAIIMOHHBIX CHCTEM B
00JIacTd  BOJHOIO  XO35HCTBA,
BIIAJICHUC COBPEMEHHBIMH
HMHCTPYMEHTaMHU ruc u
MeTOZaMU aHaIMn3a
MIPOCTPAaHCTBEHHOH MH(pOPMAIIUH.
Copep:xanue: Apanranus
KOMIIETEHITHI CIIEIMAIbHOCTH
"[T-uHXeHep 10 YNpaBICHUIO
BOJHBIMH  pecypcamu"BATIace
HOBBIX CIIeMaTbHOCTEH u
KOMITCTCHITUH Kazaxcrana";
CTY/IGHT pa3padaThIBaCT CHUCTEMY
MOHHUTOPHHTA, MIO3BOJISFOLIYIO
KOHTPOJIMPOBATH 00BEMBI
BOJIONIOTPEOICHHS, YYUTHIBATH U
MIPOTHO3UPOBATh YPOBEHb BOIBI B

Oopaszosanue: ocHoBel 'MC:
Tlonsitue, crTpykTypa, kommoHentsl [UC

(armmmapatHoe, MIPOrpaMMHOE "
nHPOPMAIMOHHOE 00ECTIeIeHHE).
Tumst IPOCTPAHCTBEHHBIX JaHHBIX

(BEKTOpHBIE M PACTPOBBIE).

3HaHUE BOJHBIX PECYPCOB:

Buapr BomHbIX 00BEKTOB (peKH, o03epa,
O3 MHBIE BOJIBI).

IIpoGaemMbl KpyroBopoTa BOJBI, BOIHOIO
Oananca, neduimTa BOIbI.

CucTeMsl yIpaBIeHUs] BOTHBIMU PECypCcaMu:
YnpasiieHne opoImaeMbIMH 3eMIISIMA.
MeTonbl OLEHKM M MOHHTOPUHIA KauecTBa
BOJBIL.

Jucrannuonnoe 3onaupoBanue (33) u
CIIyTHHKOBBIC CHUMKU:

OmpeneneHre BOTOEMOB, KOHTPOIb YPOBHS




pekax, HaXOIWTh  HOBBIC
HCTOYHHKU BOJHBIX PECYpPCOB.
HWcmons3oBanue mporpamMm
ArcGIS Desktop u ArcIMS,
ArcGIS Server s OLEHKH
COCTOSIHHSI BOJIHBIX PECYpCOB U
MOAZCPIKKU MIPUHATHS
OMEepaTHBHBIX M CTPATErHYECKUX
pelIeHuit o YIIPABIICHHIO

BOJHBIMU pecypcamu.
Texnonorus HCIIONB30BAHUs
HCKYCCTBEHHOTO HHTENEKTa B
yIpaBJIeHHU BOJHBIMU
pecypcaMu

BOJIBI.
Vcnonb3oBaHME TakMX  HMHJICKCOB,  Kak
NDWI (Normalized Difference Water
Index).

Oonactu npumenenus I'IC TexHomormii:
T'upponoruyeckoe MogeTUPOBaHUE.
IIporHo3upoBanue Ype3BbIYaHBIX
CUTYalUH (Celb, HABOJJHEHHE).

KoHTpormb 32 COCTOSIHHEM  OpOIIaeMbIX
3eMellb.

Hasbik: padora ¢ 'UC miathopmamu:
KaprorpadupoBanue n aHanu3 B TaKHX
nporpammax, kak ArcGIS, QGIS.

BBog, 00paboTka 1 BU3yanu3anus
MIPOCTPAHCTBEHHBIX JAHHBIX.
KaprorpadupoBanie BoJHBIX 00BEKTOB:
OuugpoBKa peK, KaHAJIOB, BOAOXPAHUIIMILL
00BOTHEHHBIX 3EMEb.

OkaiiMmiieHre Bo10COOpHBIX OacCeiHOB.
AHanu3 reoJaHHbIX:

Pacuer HanpaBiIeHNUs, JUTMHBI U ILUTOIIAeH
BOJIOTOKOB.

IporuosupoBanye HapaBICHUS IIOTOKA C
TIOMOIIBI0 U(PPOBEIX MOJENIEH BHICOT
(LIMP).

MOHHTOPUHT ¥ MOZICINPOBAHUE:
IIporHo3upoBaHue 30H HaBOJHEHUH U 3aCyX.
Ouenka 3 HeKTHBHOCTH BOAOIMOIB30BAHHS
Ha OPOLIAEMBIX ITOJISIX.

Ipunstue pemennii ¢ nomommeio ['MC:
IIpunsTue peneHuii, OCHOBaHHBIX Ha
JIAHHBIX, B YIIPaBJICHHUN BOJAHBIMU
pecypcamu.

IInanupoBaHue MeponpusTHil 10
BOJOCOEPEIKEHUIO M IKOJIIOTHIECKOIT
6e30macHOCTH.

Geoinformation
Systems in Water
Use

PD/EC

GSV/4308

30/15/50/10/15

Prerequisites:
Operation of
water facilities
and systems
Post-
requirements:
Water resources
management

Purpose: to study geoinformation
systems in the field of water
management, to possess modern
GIS tools and methods of spatial
information analysis.

Content: Adaptation of
competencies of the specialty
"IT-engineer in water resources
management” in the «Atlas of
new specialties and competencies
of Kazakhstan», the student
develops a monitoring system
that allows controlling the
volume of water consumption,
taking into account and predicting
the water level in rivers, finding
new sources of water resources.
Develop practical skills to use the
potential of geographic
information systems for water

Education: fundamentals of GIS:

The concept, structure, and components of
GIS (hardware, software, and information
support).

Types of spatial data (vector and raster).
Knowledge of water resources:

Types of water bodies (rivers, lakes,
groundwater).

Problems of water circulation, water balance,
and water scarcity.

Water resources management systems:
Management of irrigated lands.

Methods of assessment and monitoring of
water quality.

Remote sensing and satellite imagery:
Identification of reservoirs, water level
control.

Using indexes such as NDW!I (Normalized
Difference Water Index).

Areas of application of GIS technologies:




management ArcGIS Desktop u
ArcIMS, ArcGIS. Be able to
solve the problems of
professional ~ activity  using
geographic information systems
in the water economy.
Technology of using artificial
intelligence in water resources
management

Hydrological modeling.

Forecasting of emergency situations
(mudslides, floods).

Monitoring of the condition of irrigated
lands.

Skill: working with GIS platforms:

Mapping and analysis in programs such as
ArcGIS, QGIS.

Input, processing, and visualization of spatial
data.

Mapping of water bodies:

Digitization of rivers, canals, reservoirs, and
flooded lands.

Fringing of catchment areas.

Geodata analysis:

Calculation of the direction, length and areas
of watercourses.

Forecasting the flow direction using digital
elevation models (DEM).

Monitoring and modeling:

Forecasting of flood and drought zones.
Assessment of the effectiveness of water use
in irrigated fields.

GIS decision-making:

Data-based decision-making in  water
resources management.

Planning of water conservation and
environmental safety measures.

Cy KagacTpbl
JKOHE MOHHTOPHHT

KII/ TK

SKM/4308

30/15/50/10/15

IIpepexkBU3HTT
ep:

Cy
MIapyanIbUIbIK
KYPBUIBIMIAPHI
MeH XyHenepin
naijanany
IocTpexBe3ut
Tep: Cy
pecypcTapbiH
Gackapy

MakcaTpl: OiniM  anymibuiapaa
cy OpPTachIHBIH Kai-Kyiin
Oakpuiay, Oaranay xoHe Ooikay
JKy#eci Typanbl Ga3anblK Oimimpi
KaJIBINITACTRIPY; Cy OOBEKTiNepiH
MOHHUTOPHHTUICYIH Kasipri
3aMaHFbI 9IiCTEpi MEH TACLIAEPiH
nmaianany —JaFibUIapBIH Ay,
TaOMFU ayBITKyJdap asChbIHAA CY

opTachl CHIIATTaMallapbIHbIH
aHTPOTIOTEH TIK e3repicrepin
AHBIKTAY KaOimeTiH
KaJIbIITACTBIDY.

Ma3smyHbI: cy Ke3/lepiH
MOHUTOPHHITEY/IIH HeTi3ri

ozicTepi MEH KaruAaTTapblH; CY
pecypeTapelH  MOHMTOPHHITEYI

YHBIMIAcTBIpyFa KOMBIIAThIH
TaJanTapabl, AHBIKTaJIFaH
rapamMeTpIepai, aJILIHFaH

NIepeKTepAl OHACY SiCTepiH; Cy
peCypCTapblH  MOHHUTOPHHITEY
CaJIaChIHIAFbI HOPMATHBTIK
0azaHpl  Kapay. MOHHUTOpPUHT
IYHKTTEpPI MEH aHBIKTAIaThIH
rmapaMeTpyiepIiH  anmblH  ana
HeTi3AeMeciH KYPrisy;
OPBIHIAIFAH MOHHUTOPHHT

Binimi: Cy KagacTpblHBIH MOHI MEH
MaKCaThI:

Cy  pecypcTapblHBIH  Typiepi  (Oerki,
JKepacThbl, aTMOC(hepabIK).

Cy HbICaHIapBIH TipKEy JKOHE eCemKe aiy
KyHeci.

Cy xagacTpibIK OipiikTepi: cy oOBeKTinepi,
Cy maiijanaHymsulap, cy —mnaigamany
TypJiepi.

Cy pecypcTapsl Typajbl 3aHHaMa:

Kasakcran Pecrry6nmkaceiabie Cy Kogekci.
Cy KaJacTpblH SKYpri3yferi HOpMaTHUBTIK-
KYKBIKTBIK aKTij1ep.

Cy MOHHTOPHHTIHIH Herizziepi:

MOHHTOPUHT  Typiepi: THIPOJIOTHSUIBIK,
THAPOXUMHSUIBIK, THAPOOHOIOT HSLIIBIK.
Bakputay okeminepi, Oekerrep, Oakpuiay
axicTepi.

Cy camacbl KepceTKilTepi:
DU3NKAIBIK-XUMHSUIBIK KOPCETKIIITep
(MenaipiK, TY3/IBUIBIK, pH, aybIp
MeTaniap).

Buonornssix KOPCETKIIITep
(OuonHaMKaTOpIApP, Cy OPraHU3MIEPI).
T'AX xone K3-1pIH pemi:

Cy KamacTpbl MEH MOHHMTOPHHT JEepeKTepiH
nudpIaHIbIpy.

KaubIKTHIKTaH 30HATAY apKBUIBI Cy CanachlH




JKYMBICTapbl OOMBIHIIIA ecenTepi
KaJIbIITACTBIPY HPOLECiH
CHIIATTay, albIHFaH HOTHXKEIep.i
Tanmay, Ccy Ke3lepiHiH  Cy

canacblH Oosnkay. Cy
Ke3JepiHaeri Cy  camachlHBIH
KOPCEeTKIIITEePiH ecernrey,

onicrepin merrepy. Cy camachiH
Oakputaysl OacKapyablH dpTYpii
acrieKTinepinae JKACAHIIBI
HMHTEJUICKTTI KOJIIAHY.

GakpLIay.

Jarapicel:  Cy HBICAaHAApBIH KaJaCTPIIBIK
TipKey:

Cy oObexrinepi OoiiblHIIA MoIiMeTTEp
JKUHAY )KOHE OHIEY.

Cy nalijamaHymsulap MeH —Taipanany
TYpJIEpiH ecernKe aiy.

MOHHTOPHUHITIK IEPEKTEPMEH JKYMBIC:

Cy peHreii, arpIC XbUIZAMJBIFBI, CAalbIK
KOPCETKILITEPiH OJILIey.

VakpITIIa JIEPEeKTep/i  CANBICTBIPY JKOHE
e3repicTepai aHbIKTaYy.

Kaprorpadusisix nepexrep xacay:

Cy KamacTpiblK KapTalapblH KypacThIpy
(QGIS, ArcGlIS).

Bakpliay nyHKTEpiH KapTara TycCipy.

Cy pecypcrapblHbIH JepeKkrep 0a3achlH
JKYPrizy:

Cy mnaiimananyIblH CaHABIK ecebiH Kacay
(5KBUTIBIK, MAYCHIMABIK).

Cy camacel MeH Kejemi  OoibIHIIA
CTaTHCTUKAJIBIK ecell Oepy.

AHaJINTHKANBIK JAFIbUIap:

Cy camacel MeH CaHBIHA ocep eTeTiH
(haxTOpIApBI TANAAY.

JlacTaHy OIIAKTAaPBIH )KOHE CYy TAIILIBLIBIFBIH
Ooinkay.

DKONOTHSUTBIK ~ KayilCi3mik — ImapanapbiH
xocmapiay:

Cy pecypcrapblH KOpFay KOHE YTHIMBI
naiianany OOMBIHINA YCHIHBICTAP Kacay.
Kammplk  cymap MeH  aFblH  cynap
MOHHTOPHHTIH YHBIMIACTBIDY.

Bonausiit kanactp
U MOHUTOPHHT

T/ KB

VKM/4308

30/15/50/10/15

IIpepexBusuT
BI:
OKcIutyaTanus
BOJOXO3SMCTBE
HHBIX
COOpYKEHUH U
CHCTEM
IMocTpexBe3uT
bl: YHpaBeHue
BOJHBIMH
pecypcamu

Leas: tdopmupoBanne y
oOyyaronuxcsi 0a30BbIX 3HAHUH O
cHCTeME KOHTpONS, OIEHKH H
MpPOrHO3a  COCTOSIHMS ~ BOJHOM
cpensl; MOJTy4eHue HaBBIKOB
HCIIONB30BaHUS ~ COBPEMEHHBIX
METOAOB M HOAXOHOB K
MOHHUTOPHHTY BOIHBIX OOBEKTOB;

(opmupoBaHuE YMEHUS
O0HApyKUBAaTh AHTPOIOTCHHEIE
HM3MEHEHHUS XapaKTePUCTHK

BOOHOW cpenbl Ha ¢QoHEe uHX
€CTECTBEHHBIX KOJICOaHUiA.

Conepxanmne:  PaccmarpmBaer
OCHOBHBIC METOIBI U IPHHIIUIIBI

MOHHUTOpPHHTA BOJHBIX
HMCTOYHHKOB, TpeOOBaHUS K
OpraHU3aLHU MOHHTOPHHTA
BOJHBIX pecypcos,
onpeaenseMble apameTpsl,

MeTO/Ibl 00pabOTKH MOITYYEHHBIX
JIaHHBIX; HOPMaTHBHYIO 0asy B
0071aCTH MOHHTOPHHIA BOJHBIX

O0Opa3oBaHMe: CyIIHOCTh U Ha3HaYCHUE
BOJIHOTO KaJacTpa:

Bupael BOIHEIX pecypcoB (IIOBEPXHOCTHEIE,
MOJ3eMHbIE, aTMOC(EPHBIE).

Cucrema perucTpanud M Y4eTa BOJIHBIX
00BEKTOB.

Bopnble KagacTpoBbIE E€IUHUIIBI: BOJIHBIE
00BEKTHI, BOJIOTIOJIH30BATEIH, BHIBI
BOJIOIIOJIb30BAHHUSL.

3aKOHO/IATENBCTBO O BOJTHBIX pecypcax:
Bopnsrit koneke Pecriyonuku Kazaxcran.
HopMmaTuBHO-TIpaBOBBIC aKTBl B BEACHHUH
BOJIHOTO KaaacTpa.

OCHOBBI MOHHTOPHHTA BOJIBIL:

Bupel MOHWTOpWHIA: THIPOJIOTUYECKUH,
THIPOXUMHUYECKUH, TUAPOOUOIOTHYECKHUIHA.
KoHTponmbHBIE  CeTH, TOCTBI,  METOJBI
KOHTPOJISL.

IToka3aTenn KauyecTBa BOJBI:
DUUKO-XUMUIECKUE MoKa3aTesn
(mpo3pavHOCTh, coJeHOcTh, pH, TshKemnbie
METaJubl).

buonornueckue ITOKa3aTCIIn




pecypcos. ITpoBoanTh
IpeaBapHUTeNIbHOE  00OCHOBaHHE
IIyHKTOB MOHUTOPHHTA u
oIpeeIsieMbIX apaMeTpoB;
0XapaKTepPH30BaTh porecc
¢dopmupoBaHUS ~ OTY4ETOB MO
BBITIOJIHEHHBIM paboram
MOHHUTOPHHTA,

MIPOAHAIN3UPOBATh IIOMyYCHHEIE
pe3ynbTathl, HIPOTHO3UPOBATh
KauecTBO BOJIBI BOJHBIX
HCTOYHHKOB. Braners Meromamu
pacuera MOKa3aTeled KadecTBa
BOABI B BOJHBIX HCTOYHMKAX.
IlpuMeHeHNE  HCKYCCTBEHHOTO
HHTEJEKTA B Pa3IHYHBIX
acrieKkTax yIIpaBICHUS
MOHHTOPHHIA Ka4eCTBa BO/bI.

(6rOMHIUKATOPBI, BOJHBIC OPTaHU3MBI).
Pons T'NC u K3:

OnugpoBKa NaHHBIX BOAHOTO KajacTpa H
MOHHTOPHHTA.

KoHTponb kauecTBa BOIBI IHCTAHLIMOHHBIM
30HIUPOBAHHUEM.

HaBbIKM: KajacTpOBBI  y4eT  BOJHBIX
00BEKTOB:

COop u 00pabOTKa JaHHBIX II0 BOJHBIM
00BeKTaM.

Vuer BOJIOIIOJIb30BaTEIEH " BUI0B
HCIIOJIb30BaHHSI.

PaboTa ¢ MOHUTOPUHTOBBIMH JTAaHHBIMH:
W3mepenne  ypoBHS  BOABI, CKOPOCTH
TEUCHHUS1, KAYECTBEHHBIX MTOKA3aTEIICH.
CpaBHEeHHE  BPEMEHHBIX  JOAaHHBIX W
00Hapy)XeHHEe U3MEHEHUH.

Co3nanue kaprorpaduuecKux JaHHbIX:
CocraBrieHHe KagacTPOBBIX KapT BOMBI
(QGIS, ArcGlIS).

KaptupoBaHue KOHTPOJIBHBIX TOYCK.
Benenue 0a3bl 1aHHBIX BOJHBIX PECYPCOB:
CocraBrieHHe  KOJMYECTBEHHOTO  yd4eTa
BOJIOIIOJIb30BaHUS (TOJOBOT0, CE30HHOT0).
CratrcTiyeckass OTYETHOCTh 10 Ka4deCTBY U
00BbEMY BOZBI.

AHaNUTHYECKHE HABBIKH:

Ananuz (pakTopoB, BIMSIOIUX Ha Ka4eCTBO
¥ KOJTMYECTBO BOJBI.

IIporHo3upoBaHHe 0YaroB 3arps3HEHHST U
nebumTa BOMIbL
IInanupoBanue Mep
0€30MacHOCTH:
BripaboTka mNpeIoKeHuit 1O OXpaHe H
pPALHOHAIBHOMY HCIONB30BAHUIO BOIHBIX
pecypcoB.

Opranu3aiysi MOHHTOPHHTA CTOYHBIX BOI U
CTOYHBIX BOII.

9KOJIOTHYECKOMN

Water Cadastre
and Monitoring

PD/EC

WCM/4308

30/15/50/10/15

Prerequisites:
Operation of
water facilities
and systems
Post-
requirements:
Water resources
management

Purpose: formation of students'
basic knowledge about the system
of monitoring, assessment and
prediction of the state of the
aquatic environment; acquisition
of skills in using modern methods
and approaches to monitoring
water bodies; formation of the
ability to detect anthropogenic
changes in the characteristics of
the aquatic environment against
the background of their natural
fluctuations.

Content: Considers the main
methods and  principles for
monitoring water sources;
requirements for the organization
of monitoring of water resources,

Education: the essence and purpose of the
water cadastre:

Types of water resources (surface,
underground, atmospheric).

The system of registration and accounting of
water bodies.

Water cadastral units: water bodies, water
users, types of water use.

Legislation on water resources:

Water Code of the Republic of Kazakhstan.
Regulatory legal acts under the jurisdiction
of the water cadastre.

Fundamentals of water monitoring:

Types of  monitoring:  hydrological,
hydrochemical, hydrobiological.

Control  networks, posts, and control
methods.

Water quality indicators:




parameters to be determined,
methods of processing the
obtained data; Regulatory
framework for water monitoring.
Preliminary  justification  of
monitoring points and defined
parameters; describe the process
of generating reports on the
performed  monitoring  work,
analyze the results obtained, and
predict the water quality of water
sources. Possess methods for
calculating water quality
indicators in water sources.
Application of artificial
intelligence in various aspects of
water quality monitoring
management.

Physico-chemical parameters (transparency,
salinity, pH, heavy metals).

Biological indicators (bioindicators, aquatic
organisms).

The role of GIS and KZ:

Digitization of water cadastre and
monitoring data.

Water quality control by remote sensing.
Skills: cadastral registration of water bodies:
Collection and processing of data on water
bodies.

Accounting for water users and types of use.
Working with monitoring data:

Measurement of water level, flow velocity,
and quality indicators.

Comparing time data and detecting changes.
Creating cartographic data:

Compilation of cadastral maps of water
(QGIS, ArcGlIS).

Mapping control points.

Maintaining a database of water resources:
Compilation of quantitative accounting of
water use (annual, seasonal).

Statistical reporting on water quality and
volume.

Analytical skills:

Analysis of factors affecting the quality and
quantity of water.

Forecasting of foci of pollution and water
scarcity.

Planning of environmental safety measures:
Development of proposals for the protection
and rational use of water resources.
Organization of wastewater and wastewater
monitoring.

MAMAHJIBIK M

OJYJBJAEPI /MOJYJU CHEIL]

NAJIBHOCTH/ SPECIALITY MODULES

MamMaHJBIK  Herisi/
OCHOBBI
CHEIUATBHOCTH/
Basics of Specialty

Cy KkymiHig
KOHZIBIPFBIIAPEI

KII/ TK

SKK/4309 5

15/30/15/55/12, | 8 -
5/22,5

IIpepexBu3uTT | MaKcaTel: CylBIK 3aTTapablH

ep: Cy OPTYpPJl KOHJABIPFBUIAP APKBLIBI
MapyammblIbIFel | KO3Faly — 3aHABUIBIKTaphl  MEH
HBICAHJIapbI MPUHIUNTEPIH Oily, WHXEHEpPIiK
KYPBUIBIMAAPBIH | ecenTey JKYMBICTapBIHA
pit:} KOJIJIaHy, cy Ky
KOJIAHBUIATBIH | KOHIBIPFBLIAPBIHBIH
KYPBLUIBIC KYPBIUIFBLIAPEI MeH
MaTepHaiapbl 3NIEMEHTTEPIHIH
IocTpekBH3UT | KOHCTPYKIHSIAPHIH 3epPTTEY.
Tep:  Jurmuiom | Ma3myHbI: COpFbLIap MeH
el HeMece | THAPOTYpOMHAmapiblH  dpTYpii
OHJIIpiCTIK TYpJIEpiHig HKYMBIC icrey
HPaKTHKA HOPHUHIUNTEp] MeH
KOHCTPYKIHUSIAPBIH 3eprTey

KoHE OiTy; 3JIEKTp 3HEPTUsACHIH
OHIIpY  YIIIH Cy  KYIIHIH
KOHJIBIPFBUIAPBIH k00anay joHe

Binimi: T'mapaBnvkaibik Herizzep:

CymblH ~ KOSFalbICBl ~ MCH  aFBICHIHBIH
(u3MKacs.

T'mppoctaTtHka  k0HE  THUAPOIMHAMHKA
3aHIBUTBIKTAPBL.

Cy 9HepreTHKachIHbIH TEOPHSCHL:

Cy pecypcTapbIHbIH 9HEPIeTUKAIBIK
aneyeri.

I'maposHepreTHKaiblK THIMALTIK TI€H Kyat
YFBIMIAPHL.

Cy KyIIiHIH KOHJBIPFBUIAPHI TYpIepi:
I'mpporypOunanap  (peakTWBTi, aKTHUBTI,
OCBTIK, PaHaIb).

CyIbl PEeTTEHTIH KYPBUIFBLIAP: IUTIO3/EP, CY
peTTerii Kakmanap, cy apHauap.

Cy anextp cranuusnapsl (COC):

CDC-TiH KypbUIBIMBI MEH HETi3ri OeikTepi.
CHC JKYMBICBIHBIH TEXHOJIOTUSIIIBIK




caJly Typaibl HErisri YrbIMAapasl
HUrepy;  3JEKTp  SHEPrusiChblH
naiiiananyplH OpTYpi omicTepi
MeH TYpJIepiH MEHrepy;
THAPOMAIIMHATAPABIH TYpi MeH
MapKachIH 0OJDKay, €CEeNTey KOHE
cy pecypcTapbiH YTBIM/IBI
naiiianany MakcaTblH/1a OHTAMIIbI
peXUMAI TarailblHIAy; HEri3ri
KOHCTPYKTHBTIK CXeMmajap MeH
Cy KYLIHIH KOHIBIPFbUIAPBIHBIH
KYPBUIBICTAPBL.

chI30aIapbl MEH PeXKUMIEPI.

DKOJOTHSIIBIK KOHE 9KOHOMHUKAIBIK
acIeKTinep:

Cy KyLIiH MaiiganaHyIblH KOpIIaraH opTara
acepi.

JKaHapThUIaTBIH PHEPTHs KO37epi peTiHueri
MaHbI3bL.
JlaFabIchI:
Kobanay:
T'uapoTypOUHaHBIH KyaTblH €CelTey.

Cy TYTBIHy MeIEpiH JKOHE IKYMBIC
TUIMIUIITIH aHBIKTAY.

I'napoTexHUKAIBIK ChI30aIapMeH KYMBIC:
KOHIBIPFBIHBIH TEXHUKAJBIK CXEMAChlH OKY
JKOHE CBI3Y.

COC  KYpBUIFBUIAPBIHBIH ~ KYMBIC icTey
MPHHIUITEPIH MOICIbBICY.

Cy aFrbIHBI MEH KBICHIMBIH €CeTey:

CynbIH NMOTEHIMAIIBIK KOHE KHHETHUKAIBIK
9HEPrHACHIH aHBIKTAY.

KyOblpiap MeH KaHanmap apKbUIBL Cy
KO3FaJIBICBIH TaJIJay.

MarepuanuapMeH JkoHE  KaOJbIKTapMEH
TaHBICY:

I'mapoTexHUKaIbIK KYPBUIFBUIAP/IBIH
TEXHUKAJIBIK CHIIATTaMaNapbIH Oity.
Kenney xoHe TEXHHKAIBIK KbI3MET KOPCETY
Herizaepi.

DHepreTuKaiblK THIMIUTIKTI Oaranay:

Cy KOHZBIPFBUIAPBIHBIH KYMBIC OHIMIITIriH
Tajnzaay.

DHeprusi WIBIFBIHBIH TOMEHACTY >KOJIapblH
YCBIHY.

T'uapOKOHIBIPFBLIAP BT

T'mapocunossie
YCTaHOBKH

]V KB

GU/4309

15/30/15/55/12,
5/22,5

IIpepexBusuT
BI:
CrpourenbHble
MaTepHuaibl,
UCIIONb3yeMble
B COOPYKEHUSAX
BOJOXO3SMCTBE
HHBIX 00BEKTOB
IocTpexkBU3NT
bI:
[Ipenaunnomua
s WIN
IPOU3BOJICTBEH
Has IPaKTUKA

Heanb: 3HAHHE 3aKOHOB H
MPUHIMIOB JBWXKEHHS SKUJIKUX
BEIIECTB uepes pasiuHbIe

YCTaHOBKH, IOpHMEHEHHE B
HHKEHEPHBIX pacyeTHBIX
paborax, n3ydeHue
KOHCTPYKIIMH  YCTPOHCTB |
9JIEMEHTOB THAPOCUIIOBBIX
YCTaHOBOK.

Copep:xanue: M3y4nth M 3HATHh
TIPUHITHAIIBI JeicTBHSA u

KOHCTPYKIMH Ppa3IHYHBIX THUIIOB
HACcOCOB " THAPOTYPOUH;
YCBOUTH OCHOBHBIC MOHSTHI O
MIPOEKTUPOBAHUH u
CTPOUTEIBCTBE  THAPOCHIOBBIX
YCTQaHOBOK IS BBIPaOOTKH

SNIEKTPOIHEPTHH; BIIAJIETh
Pa3TUYHBIMI METOJaMU u
BUJIAMU HCTIOIb30BAHUS
JNIEKTPUYECKOH SHEPIHH;

MIPOTHO3UPOBATh U PACCUHTHIBATH
TUI U MapKy TUAPOMAIIUH H

O0pa3oBaHMe: THIPaBIMYECKUE OCHOBBI:
dusnka JBHKEHUS U TEUCHUS BOABL.

3aKOHBI THAPOCTATHKHU U THAPOIHHAMUKHL.
Teopust ruIPOIHEPTETUKU:

OHepreTUuecKuil  MOTEHUHAl  BOJHBIX
PpecypcoB.

Tonstus THJIPO’HEPTreTUYECKOM
3¢ (HEKTUBHOCTH ¥ MOIIHOCTH.

THIBI yCTaHOBOK THAPOIHEPTETHKH:
TunporypOunbl  (peakTHBHBIC, AaKTHBHBIC,
OCEBBIC, PAJIUANIBHEIC).

YerpoiicTBa peryaupoBaHus BOJbI: LITIO3bI,
BOJIOPETYIHPYIOIIUE BOPOTA, BOTOKAHABL.
T'unposnexrpocranuuu (I'2C):

CtpykTypa 1 ocHOBHbIE yacTu COC.
Texnomornueckue CXeMbl M PEXKHUMBI
pabots1 ['DC.

DKOJIOrHYECKHE ¥ IKOHOMHIECKHE aCIIEKThI:
Bnusnue ncnonp3oBaHMs BOJHOW CHIIBI Ha

OKPYXKAOILYIO CPEeLy.

3HadYCHHE Kak BO300HOBJISIEMBIX
HMCTOYHHKOB DHEPTHH.
HabIku: MIPOCKTUPOBAHHE




Ha3Ha4aTh ONTHUMAaJbHbIH PEXKUM

c LENBIO PalMOHAIBHOTO
HCIOIb30BaHUS BOJHBIX
PEcypcoB; OHpPENEIATHOCHOBHBIC
KOHCTPYKTHBHBIC ~ CXEMBI u
COOPYXKEHHUS THAPOCUIIOBBIX
YCTaHOBOK.

THIPOCOOPYKEHHIA:

Pacuer MOIHOCTH THAPOTYPOUHBI.
OmnpeneneHne  KOIMYECTBAa  MOTPEOICHHUS
BOJBI U 9P (HEKTHBHOCTH pabOTHIL.

Pabota ¢ rHAPOTEXHNUECKUMU YEPTEIKAMH:
UreHHe M 4YEPTE&X TEXHHYECKOH CXEMBI
YCTaHOBKH.

MonenupoBanue NIPUHLIUIIOB paboThb!
yerpoiicts I'DC.

Pacuer pacxozna 1 1aBJI€HUs BOJIBIL:
Onpenenexue MOTEHI[HATBHOM 17
KHHETHYeCKO! YHEPTUH BOJIBL.

AHaiu3 JBWXKCHHMS BOJBI 1O Tpybam u
KaHaJIaM.
3HaKOMCTBO c
00opynoBaHUEM:
3HaHME  TEXHUYECKUX  XapaKTEPUCTUK
THAPOTEXHUYECKUX YCTPOUCTB.

OCHOBBI ~ peMOHTa M TEXHHYECKOro
00CITy)KMBaHHS.

OueHka YHepreTHIecKoil 23GhekTHBHOCTH:
AHanM3  HpPOU3BOJUTENILHOCTH  PabOThI
BOJIHBIX YCTaHOBOK.

IIpeuIoKUTh ITyTH CHEKEHHUSI DHEpPro3arpar.

MaTepuaiaMu n

Hydropower-
Plants

PD/EC

HP/4309

15/30/15/55/12,
5/22,5

Prerequisites:
Building
materials used
in water
management
facilities

Post-
requirements:
Pre-graduate or
industrial
practice

Purpose: knowledge of the laws
and principles of the movement
of liquid substances through
various installations, application
in engineering design work, study
of structures of devices and
elements of hydraulic power
plants.

Content: To study and know the
principles of operation and
designs of various types of pumps
and hydraulic turbines; to master
the basic concepts of the design
and construction of hydraulic
power plants for electricity
generation; to own various
methods and types of use of
electric energy; to predict and
calculate the type and brand of
hydraulic machines and assign
the optimal mode for the rational
use of water resources; to
determine the basic design
schemes and  structures of
hydraulic power plants.

Education: hydraulic fundamentals:

Physics of movement and flow of water.

The laws of hydrostatics and
hydrodynamics.

Theory of hydropower:

Energy potential of water resources.

The concepts of hydropower efficiency and
capacity.

Types of hydropower installations:
Hydraulic turbines (reactive, active, axial,
radial).

Water control devices: sluices, water
regulating gates, water channels.
Hydroelectric power plants (HPPs):

The structure and main parts of the SES.
Technological schemes and modes of
operation of hydroelectric power plants.
Environmental and economic aspects:

The impact of using water power on the
environment.

Importance as renewable energy sources.
Skills: designing hydraulic structures:
Calculating the power of a hydro turbine.
Determination of the amount of water
consumption and work efficiency.

Working  with  hydraulic  engineering
drawings:

Reading and drawing the technical scheme
of the installation.

Modeling of the principles of operation of
HPP devices.

Calculation of water flow and pressure:




Determination of potential and Kinetic
energy of water.

Analysis of water movement through pipes
and channels.

Familiarization ~ with ~ materials  and
equipment:

Knowledge of the technical characteristics of
hydraulic engineering devices.

Basics of repair and maintenance.

Energy efficiency assessment:

Performance analysis of water installations.
Suggest ways to reduce energy consumption.

T'unpaBnukanbik
MaruHanap

KII/ TK

GM/4309

15/30/15/55/12,
5/22,5

IIpepexkBU3HTT
ep: Cy

1P yanIbLIbIFbI
HBICaH[aPbI
KYPBUIBIMIAPBIH
na
KOJIIAHBLIATBIH
KYPBUIbIC
MaTepHaiapbl
IocTpexkBU3NT
Tep:  Jlumiaom
anmel  HeMmece
OHIPICTIK
IPaKTHKA

MakcaTbl: Cy IIapyalliblIbIFbl

caJanapsiHa KOJIIAHBLIATBIH
TUPABJIMKAIBIK MallMHAIAp MEH
JKETEKTePiH THAPABIUKAIBIK

JJIEMEHTTEPiHIH  KYPBUIFbLIApHI
MEH KOHCTPYKIMSUIAPBIH 3epTTey.
TeXHOTOTHUSIIBIK nporecc
TEOPHACHI  ONApIBIH  JKYMBIC
NPUHIMNTEPIH  TYCIHY  JKOHE
THIPABJIMKANIBIK MallHHANIap MEH
KOHCTPYKLHUSIIAPIbIH Herisri
€CEeNTIK IapaMeTpiepiH Herizuey
YLIIH KaXeT.

Ma3myHbI: THAPABINKAJIBIK
MalIuHauap MeH
KOMIIPECCOpPIIap/IbIH
KOHCTPYKIHSUIAPBIH, JKYMBIC
MIPUHIMITH, KOJaHy cajaapbiH
TYCIHY JKOHE oiny;
THAPOMETHOPALIHSIIBIK

JKYMBICTapABl Caly, MyHail MeH
ra3 eHIipy, YHFbIMa ©HIMIEpiH

JKUHAY JKoHE JanbIHAay,
KOMIpCyTeK [IAKI3aTBIH
TaceIMaaay HKOHE caxTay
Ke3iHge KOJITAHBLIATBIH
THAPABIUKANBIK  MallHHATAPIBI
3epTTey. I'napaBnukanbix
MalliHaNapAbIH IU3aiHBIH
3epTTey MaKCaThIHAA >kalIBIKTap
Typasbl Heri3ri YFBIMAIAP.

I'napaBnuKaiblK MalIHAIAp MEH
KOMITpecCopIIap/ble,  Maiianany
CHIIaTTaManapbiH JKOHJIEY,
OakpLIay XKOHE PETTEY.

Biimi: I'uapaBIHKaHBIH Heri3ri
3aHJIBUIBIKTAPBI:

CyHBIKTBIKTapABIH ~ KO3FAlbICHl  (aFBICHI),
KBICBIMBI, KOJIEMi, ThIFbI3/IbIFbI.

BepHymmn TeHzmeyi, JHEPTUSHBIH CaKTaly
3aHBI.

I'uapaBIUKaIbIK MalIMHANAP TYpPalbl AKaIbl
TYCIHIK:

I'mapaBivKanbIK  MallMHATAPABIH  TYpJIepi:
coprbulap (Hacocrap), THUAPOTYpOUHAIAp,
KOMIIpeccopiIap, ¢y KOTeprill KypbUIFbUIap.
OnapIplH JKYMBIC icTey NPHHIUITEpI MEH
KOJIJIaHy caJiajiapsl.

T'nipaBiuKaibiK MallrHAaIapIblH
KIIaCCH(UKALMSICHL:
IMapamerpnepi GoiipIHIIA: JKYMBIC

CYHMBIKTBIFBI, KBICHIM, OHIMIILITIK.

Kymbic mpuHImI - OOHMBIHINA: KeIEeMIIK
JKOHE INHAMHKAJIBIK.

Coprblnap MeH TypOUHANIAPIbIH TEOPHSCHI:
IlenTpoen  Temkimr — JKOHEe — HOPIIEHBII
COpFBLIAP.

T'unporypbunanapasiy Typnepi (dpencuc,
Tlenron, Kamnan xoHe T.0.).
T'uapomMexaHuKambIK THIMIUTIK:
Mammnanapasiy [1OK-in ecentey.

OHeprusl IIBFBIHBIH TaJNAy JKOHE a3aiTy
JKOJIIAPHI.

Jarabichl: ['uapaBiuKanblK MalluHaIapIbI
ecenrey:

CopfbIHBIH HeMece TypOWHAHBIH KyaTbIH,
TUIMJIUTITIH, OHIMIIUIITIH ecenTey.

KpICBIM MEH aFbIH JKbULIAM/IBIFBIH QHBIKTAY.
Chi30aap MEH TEXHUKAIBIK KYXXaTTapMeH
HKYMBIC!

MarmHanappH KYPhUIBIMABIK ChI30aTaphiH
OKY JKOHE Tajay.

JKaOapIKTEI OpHATY CXEManapbiH TYCIHY.
3epTXaHaIbIK JKOHE TOXKIPHOEIIK MalIBIKTap:
I'uppaBIUKaIBIK MAIIMHAIAPIBIH KYMBICBIH
3epPTTEY KOHE CANBICTHIPY.

XKymbIc mapaMeTpiiepiH ToxipuOe XKysiHge
enmiey (KBICHIM, aFblH KeJsieMi, aiHaiy
JKHLJIITI JK9HE T.0.).




XKeHzey aHe KbI3MET KopceTy Herizzuepi:
MaiuuHamappl  TEXHHKAIBIK ~ KbI3MET
KOPCETy jKOHE aKayJap/bl aHbIKTAY.
Kayincizaik epexxenepi cakray.

Mozenbey KoHe CUMYIIALM:
I'nnpaBnukanbi mporecTepai
KOMIIBIOTEPITIK MOJIENbACY (MBbICaJIBI,
ANSYS Fluent, MATLAB SimHydraulics
CHSIKTHI OarapyiaMasnap apKbUIbl).

T'unpapnuyeckue
MaIIUHBI

]/ KB

GM/4309

15/30/15/55/12,
5/22,5

IIpepexBu3uT
bI:
CrpoutenbHbIe
MaTepualbl,
HCIIONB3yeMbIe
B COOPYKEHHSIX
BOJIOXO351HCTBE
HHBIX 00BEKTOB
MocTpekBU3UT
bI:
Ipenaumiomua
ST MUK
IPOU3BOJICTBEH
Has IPaKTUKa

Heab: u3yueHHE YCTPOUCTB U
KOHCTPYKIIMH  T'HAPABIMYECKHUX
3JIEMEHTOB THAPABINIECKUX
MallMH M IIPUBOJOB B LEJIOM,
NPUMEHSAEMBIX B OTpacisix
BOJIHOTO xo3siictea. Teopus
TEXHOJIOIMYECKOro npouecca
HEOOXOAUMOM JUISl TIOHMMAaHWUs
NPUHIMIIOB ~ HX  paboTel W

000CHOBaHHS OCHOBHBIX
pacyeTHbIX rapameTpoB
THIPABINYECKUX MAIIHHU
KOHCTPYKLIMH.

Copep:xanue: [ToHuMaTh 1 3HaTh
KOHCTPYKLIUH, TPHHIMI PabOThI,

obnactu MIPUMEHEHUS
THAPABIMYECKUX ~ MAllMH |
KOMIIPECCOPOB; n3ydeHue
TH/IPABINYECKUX MalliH
HCHOJIb3yEeMbIX npu
CTPOHTETHCTBE

THAPOMETMOPATHBHBIX pabor,
noObue HedTH M rasza, cOope u
TIOATOTOBKE CKBaXHHHOM
TPOYKIIHH, TpaHCIOpTE |
XpaHeHUH YITIEBOJIOPOTHOTO
ceIpbsi. OCHOBHBIE IOHSTHS 00
000pyIOBaHHSX c LENBIO
HCCIICI0BaHUS KOHCTPYKIIMH
THAPABIMYECKHX MallnH.

VYMeHue NpOBOJUTH  PEMOHT,
KOHTPOIb M PErylIUpOBaHUE
SKCIUTyaTallMOHHBIX
XapaKTEePUCTUK TUAPABIHMIECKUX
MAIlIMH U KOMIIPECCOPOB.

Oopa3zoBanue: OCHOBHbIE 3aKOHBI
THAPABIIUKH:

JlBmxeHne (IOTOK) JKHIKOCTEH, IaBlICHHE,
00beM, IUIOTHOCTb.

VYpaBuenune bepHymnm, 3ak0oH COXpaHEHUS
JHEPIUH.

OoOmee IIOHMMaHHE THJPABINYECKUX
MallIxH:

Tunbl TUIPAaBIMYECKHX MaIIWH: HAaCOCHI
(Hacocsl), TUAPOTYPOUHBI, KOMIPECCOPBI,
BOJIOIIOJEEMHEIE YCTPOHCTBA.

IlpuHimnel  nx  QyHKIMOHMPOBAHUS U
001aCTH IPUMEHEHHSI.

Kraccudukanus ruapaBIndecKiux MaIluH:
Tlo mnapamerpam: pabouas KHAKOCTb,
JaBJIeHUe, IPOU3BOIUTEIbHOCTb.

Tlo npuHounmy paGoTBl: OOBEMHBIH U
ITMHAMHAYECKHA.

Teopust HACOCOB U TYpOHH:

LenTpoOexKHbIe 1 MOPILIHEBBIE HACOCHI.
Bunsr runporypoun  (®Ppoaucuc, Ilenros,
Karuan u np.).

I'mapomexannyeckast 3 pEeKTHBHOCTB:
Pacuer KIIJ] mamus.
Amnanus u CIOCOOBI
9Hepro3aTpar.

HaBbIKH: pacdeT TUIPaBINISCKUX MaIINH:
Pacuer MOIIHOCTH, 3¢ deKTUBHOCTH,
MIPOU3BOAUTENBHOCTH HACOCA WU TYPOHHBIL.
OrmpenienieHne TaBJIeHNUS K CKOPOCTH ITOTOKA.
PaGora ¢ dyeprexxaMm W = TEXHUYECKOI
JIOKYMEHTaIUeH:

UreHme W  aHAIM3  KOHCTPYKTHBHBIX
uyepTeKeil MaIuH.

Pasbupatecss B cXeMaX  YCTaHOBKH
000pyIOBaHUSL.

JlaGopaTopHble U MPaKTHYECKHE HABBIKU:
HccnenoBanne u  cpaBHEHHE  PabOTHI
THAPABINYECKUX MAILHH.
DKCHEepUMEHTAbHOE HM3MEpeHHe pabdounx
rnapameTpoB (naBieHusi, oObeMa MOTOKa,
YaCTOTHI BPAILlEeHHS H IIp. ).

OCHOBBI PEMOHTA U 00CITyKMBaHHS:
Texuudyeckoe OOCTy)KHBaHHE MalIUH U
BBISIBJICHHE HEHCIIPABHOCTEH.

CoburoeHne npaBuil 6€30MacHOCTH.
MopenupoBaHue ¥ CUMYJISIHS:

CHMOKCHUS




KommbroTepaoe MOJICITHPOBaHHUE
THPABIMYECKUX IIPOLIECCOB (HANpHMep, ¢
NOMOIIBI0 TakuxX mporpamM, kak ANSYS
Fluent, MATLAB SimHydraulics).

Hydraulic PD/EC HM/4309 15/30/15/55/12, Prerequisites: Purpose: to study the devices and | Education: basic laws of hydraulics:
Machine 5/22,5 Building designs of hydraulic elements of | Movement (flow) of liquids, pressure,
materials used hydraulic machines and drives in | volume, density.
in water general, used in water | The Bernoulli equation, the law of
management management industries.  The | conservation of energy.
facilities theory of the technological | General understanding of hydraulic
Post- process iS  necessary  to | machines:
requirements: understand the principles of their | Types of hydraulic machines: pumps
Pre-graduate or | operation and substantiate the | (pumps), hydraulic turbines, compressors,
industrial basic design parameters of | water lifting devices.
practice hydraulic machines and | Principles of their functioning and areas of
structures. application.
Content: Understand and know | Classification of hydraulic machines:
the design, operating principle, | According to the parameters: working fluid,
application areas of hydraulic | pressure, productivity.
machines and compressors; study | According to the principle of operation:
of hydraulic machines used in the | volumetric and dynamic.
construction of hydraulic | Theory of pumps and turbines:
reclamation works, oil and gas | Centrifugal and reciprocating pumps.
extraction, collection and | Types of hydraulic turbines (Francis, Pelton,
preparation of well products, | Kaplan, etc.).
transportation and storage of | Hydromechanical efficiency:
hydrocarbon raw materials. Basic | Calculation of machine efficiency.
concepts of equipment for the | Analysis and ways to reduce energy
purpose of studying the design of | consumption.
hydraulic machines. The ability to | Skills: calculation of hydraulic machines:
carry out repairs, control and | Calculation of powver, efficiency,
regulation of the operational | performance of a pump or turbine.
characteristics ~ of  hydraulic | Determination of pressure and flow velocity.
machines and compressors. Working with drawings and technical
documentation:
Reading and analyzing structural drawings
of machines.
Understand the installation schemes of the
equipment.
Laboratory and practical skills:
Research and comparison of hydraulic
machines.
Experimental measurement of operating
parameters (pressure, flow volume, rotation
speed, etc.).
Basics of repair and maintenance:
Machine maintenance and troubleshooting.
Compliance with safety regulations.
Modeling and simulation:
Computer simulation of hydraulic processes
(for example, using programs such as
ANSYS Fluent, MATLAB SimHydraulics).
Cy KII/ TK SShCT/431 15/30/50/10/15 IIpepexBu3utT | MakcaTsl: cy | Biaimi: LndpibK TeXHOIOTUSIIAP YFBIMBL:
apyanrbUIbIFbIH/T 0 ep: Cy IapyanibUIbIFbIHI AKnapaTTeIK  OKydenep,  IMQpIaHIBIPY,
aFrbl HUQPIIBIK IapyallbUIbIFEl | KOJJAAHBUIATHIH 3aMaHayd | aBTOMATTAaHABIPY TYCIHIKTepi.
TEXHOJIOTHUAIAPD HBICAHAphbI L[I/I(l)pJ'II)IK TEXHOJIOTUAJIAP TypaJibl Cy HapyambUIbIF BIHIAFBI «@KbLIIbBI»




KYpPBUIBIMIAPbIH
na
KOJIJAHBLIATHIH
KYpPBUIBIC
MaTepHaapbl
IocTpekBU3UT
Tep: Jumiom

Oimimai  kamemractelpy.  Cy
pecypcTapsiH THIMII Gackapy, cy
OOBEKTiNEpIH ~ MOHUTOPHUHTINEY
KOHE cy IaPYaIIbUIBIFbI
KbI3METIHIH THIMJIIIH apTThIpY
yUliH 3amMaHayd  aKHaparThIK
TEXHOJOTHSIIAD MEH LHUQPIBIK

Gackapy xyiienepi.

Cy pecypcrapblH OacKapyAarbl aKIapaTThIK
JKy#Henep:

Cy TyTBIHYIObI ecemke aiy IKydenepi
(HaTYMKTEp, aKBULBI ECENTeriiTep).

Cy camachlH OHJNaHH OaKpLIay XKyHenepi.
T'eoaknapattsik xyiienep (IAX):

aIjipl HeMece nrenriMaepai konmanyra | Cy OOBEKTUIEpiHIH KEHICTIKTIK IepeKTepiH
OHJIIpICTIK KabinerTi MaMaHJapasl | eHJey.
MIPAaKTHKA Jasipiiayra OarpitrasFad. | Kamikteikran —3onaray  (K3)  apkbuibt
Ma3mynbl: Cy HapyanibUIbIFBIH | MOHHTOPHHT XKYPIi3y.
mudpraHabIpyFa kipice. | Llu¢pisik Momenbaep MEH CHMYIISIIUSIIAP:
Ludpaeik  TpancdopmauusHbly | [HAPOIOrUIBIK, THPABIUKAIIBIK
MakcaTTapbl MEH ~MiHIETTepi. | Monenbiaey.
HopMaTHBTIK-KYKBIKTBIK Cyapmaisl xylenepaiH DuPIBIK yariaepi
KaMTaMachl3 eTy. Cy | (msbicansl, EPANET, HEC-RAS).
00BbeKTiNepiHiH KapTanapbH Kypy | Jepekrepi oHaey joHe BU3yaIn3arusi:
skoHe Tangay. Cy oobekTiniepiniy | Cy WIapyallbUIBIFBI  JIEPEKTEpiH  Tangay
JKaFIalbIH Garanay yuwin | (Excel, Python, MATLAB).
CITYTHHKTIK nepekrepai | WHTepakTuBTI Kaptamap, rpadukTep KOHE
naiinanany. JKK3  jmepektepin | mamboparap skacay.
TYCiHAIpY omicrepi. Cy | «Smart Water» KOHLIETIHACHL:
IapyambUIbIFBl  Kellenaepinae | Akpuiapl cy okyitenepi, loT (Mutepuer
ABX KYpY MPUHLMIITEP]. | 3aTTap) TEXHOJIOTHSUIAPIH KOJIaHY.
T'uaponorusibK JKOHE | ABTOMATTaHABIPBUIFAH Cy Oelly  JKoHE
ruapaBiukanslk moaensaey. Cy | Oackapy kyitenepi.
TAaCKBIHBI, KYPFaKWbUIBIK KaymiH | JaFapicer:  Lu@piblk  KypbUFbLIapMeH
Garanay yLIiH CaHJIBIK | JKyMBbIC!
mogmenbaepai  kommany.  Cy | Cencoprnap, aFbIH eIeyiiTep,
00BEKTINEpiHIH Kal-KyHiH | aBTOMaTTaHABIPBUIFAH KaKmamap.
6ommkay. Canaplk miatdopmanap | JIpoHZap MEH CHOYTHHKTIK — JepeKTepii
apKBUIBI CyMEH ka0JIbIKTay XKOHE | KOJAaHY.
JpEHAXKIBI OHTAIIaHIBIPY. Barmapnamanapmen KOHE
iaThopMagapMeH KyMbic:
QGIS, ArcGIS APKBUIBI Kapranap
KYpacThIpy.
EPANET, HEC-RAS, AutoCAD Civil 3D
CHSIKTBI MaMaHAaH/ABIPbLIFaH
GarmapIamanap/sl MEHTepy.
Jlepekrepai Tangay xaHe ecen oepy:
Cy nmaiijamany Typajibsl — MaJiMeTTepni
U QpIBIK OHEY.
Cy OanaHChl MEH IIBIFBIHAAPBIH €CENTey.
OHaiiH MOHUTOPHHT XYHECIH KYpacThIpy:
Cy camacel MeH JEHreHiH HaKThl YaKbIT
pexxuMiHze OakpLIay.
ANBIHFAaH ~ JEPEKTep HETi3iHAe  IIemim
KaObLIIay.
Hudpneik Kayinci3mik jkoHE AepeKTepMeH
JKYMBIC ICTE€y MOJCHHETI:
JlepexTep/iiH  TYPBICTBIFBIH, CEHIMAUTITIH
JKOHE KayiICi3/1iriH KaMTaMachI3 eTy.
BynTThIK cakray jKoHE JKEMiIiK KyiHeaepMeH
KYMBIC icTey.
Iudpossre 111/ KB CTBX/431 15/30/50/10/15 ITpepexBU3NT Hens: opmupoBanue 3uanuit o | O6paszoBaHue: TIOHSTHE udpoBEIX
TEXHOJIOTHH B 0 bl COBPEMEHHBIX 1 (POBBIX | TEXHOJOTHIA:




BOJIHOM
XO3sICTBE

CrpourenbHble
Marepuaibl,
UCTIOJNIb3yeMBbIe
B COOPY>KEHUSIX
BOJIOXO35HCTBE
HHBIX 00BEKTOB
IMocTpexkBU3NT
bI:
[Ipennumomua
S WM
MIPOU3BOJICTBEH
Hasl IpaKTHKa

TEXHOJNOTHAX, NPUMCHSIEMBIX B
BOJIHOM Xo3siiictBe. Hampasiena
Ha TMOJTOTOBKY CIICIIAAIUCTOB,

CIOCOOHBIX MIPUMEHSTh
COBpeMeHHbIe HH()OPMaLHOHHbIE
TEXHOJIOTHI u ¢ poBbIe
peuteust Uit 9PHEKTUBHOTO
yIIpaBICHHS BOJHBIMHU
pecypcamu, MOHUTOPHHTA
BOJHBIX OOBEKTOB ¥ MOBBIIICHHS
addexTuBHOCTH
BOZIOXO035IIICTBEHHOM
JEATEIbHOCTH.

Copnep:xanue: Bsenenne B
UU(pPOBU3ALIUIO BOJHOTO
xo3siictBa.  Llenmn u  3amaum
uudpoBoit TpaHCcHOpMALIUH.
HopmaTuBHO-TIpaBoBoe
obecrieueHue. Cosnanue "

aHalIu3 KapT BOJHBIX OOBEKTOB.
Vcrons3oBaHue  CIyTHHKOBBIX
JAHHBIX 7 OLEHKH COCTOSIHHS
BOJIOEMOB. Metoapl
HHTEepIpeTannu  JaHHBIX  J[33.
Ipunuunsr nocrpoenus ACY B
BOJIOXO035MCTBEHHBIX
KoMIUIekcax. ['maponoruueckoe u
TUAPABINYECKOE
MozenupoBaHue. lcnonb3oBanue
m(POBEIX MozmeNel ISl OLEHKH
PHCKOB  3aTOIUIGHHUs,  3acyX.
IIpornosupoBanue COCTOSIHUS
BOJHBEIX 00BeKTOB. OnTUMu3anys
BOJIOCHA0KEHHS "
BOJOOTBEICHHA C  IIOMOIIBIO
U (PPOBEIX TIATHOPM.

WudopManoHHbIe CHCTEMBI, KOHLETLIMI
nu(poBU3aLIHY, aBTOMATH3ALUH.

«YMHBIE» CHCTEMBI YIPABICHUS B BOJHOM
X03sicTBE.

WudopManioHHble CHCTEMbI B yHPaBICHUI
BOJHBIMH PECYPCAMH:

Cucrembl ydera BOJOMOTpPEOICHUS.
(aTYMKH, yMHbBIE CUETYUKH).

CucreMbl OHJIAWH-MOHHUTOPUHTA KadecTBa
BOJIBI.

T'eonndopmarmonnsie cucrems (IUC):
OO6paboTKa NPOCTPAHCTBEHHBIX  JAHHBIX
BOJIHBIX O0OBEKTOB.

MoHUTOPUHT MOCPE/ICTBOM
JIUCTaHIOHHOTO 30HI1poBaHus (33).
udpoBbie MO U CUMYJIALHN:
T'upposoruveckoe, THIPABINYECKOE
MOJIETHPOBAHHE.

LucdpoBbie MOOENH OPOCHUTEIBHBIX CHCTEM
(nanpumep, EPANET, HEC-RAS).
O0OpaboTKa ¥ BU3yaIH3aLsl JaHHbIX:
Amnanu3 1aHHBIX BogHOro xossiictsa (Excel,
Python, MATLAB).

Co3naHue MHTEPAaKTHBHBIX KapT, IpaHKoB
U 1ambopaoB.

Konnemmus "Smart Water":
UHrennekTyanbHble  BOXHBIE  CHCTEMBI,
ucnosszoBanue TexHonorui IoT (MuTepuer
Belein).

ABTOMaTH3MPOBAaHHbIE CHCTEMEI
pacrnpeencHus BOABI U yIPABICHHUSL.
HasblIk: pabora G nudGpoBBIMH
yCTpOMcTBaMu:

JlaTuMKy, pacXomOMephbl, aBTOMAaTHYECKHE
BOpPOTA.

Vcnons3oBaHue IPOHOB M CIyTHHKOBBIX
JaHHBIX.

Pabota ¢ nporpaMmmamu u rathopmMamu:
Cocrasnenue kapt yepe3 QGIS, ArcGIS.
OcBoeHHE TaKHMX CIEHUATU3UPOBAHHBIX
mporpamm, kak EPANET, HEC-RAS,
AutoCAD Civil 3D.

AHanu3 JaHHBIX U OTYETHOCTh:

Hudposas 00paboTka  JTaHHBIX o
BOJIONOJIb30BAHUIO.

Pacuer BogHOro Oananca u 3aTpar.
PazpaboTka cucTeMbl OHJIaliH MOHUTOPUHTA:
MOHHUTOPHHT KadyecTBa M YPOBHS BOIBI B
peXUMe PeanbHOTO BPEMEHH.

IIpunsTue pemeHnii Ha OCHOBE MOTY4YEHHBIX
JTAHHBIX.

HudpoBas  OGe3omacHOCTH U KyJIbTypa
paboThI ¢ TaHHBIMH:

ObecrieueHre TOCTOBEPHOCTH, HaIEKHOCTH
1 6e30I1aCHOCTH TaHHBIX.

Pabota ¢ oOnayHBIMH XpAaHWINIIAMH ¥




CCTEBbIMU CUCTEMAaMH.

Digital PD/EC DTWM/43 15/30/50/10/15 Prerequisites: Purpose: Development of | Education: the concept of digital
technologies in 10 Building knowledge about modern digital | technology:
water materials used technologies used in water | Information systems, concepts  of
management in water management. The course is aimed | digitalization, automation.
management at training specialists capable of | Smart water management systems.
facilities applying modern information | Information systems in water resources
Post- technologies and digital solutions | management:
requirements: for the effective management of | Water consumption metering  systems
Pre-graduate or | water resources, monitoring of | (sensors, smart meters).
industrial water bodies, and improving the | Online water quality monitoring systems.
practice efficiency of water management | Geographic information systems (GIS):
activities. Processing of spatial data of water bodies.
Content: Introduction to the | Monitoring by remote sensing.
digitalization of water | Digital models and simulations:
management. Goals and | Hydrological and hydraulic modeling.
objectives of digital | Digital models of irrigation systems (for
transformation. Regulatory and | example, EPANET, HEC-RAS).
legal framework. Creation and | Data processing and visualization:
analysis of maps of water bodies. | Water management data analysis (Excel,
Use of satellite data to assess the | Python, MATLAB).
condition of water bodies. | Create interactive maps, graphs, and
Methods for interpreting remote | dashboards.
sensing (RS) data. Principles of | The concept of "Smart Water":
developing automated control | Intelligent water systems, the use of loT
systems  (ACS) in  water | (Internet of Things) technologies.
management complexes. | Automated  water  distribution  and
Hydrological ~and  hydraulic | management systems.
modeling. Use of digital models | Skill: working with digital devices:
to assess the risks of flooding and | Sensors, flow meters, automatic gates.
droughts. Forecasting the | The use of drones and satellite data.
condition of water bodies. | Working with programs and platforms:
Optimization of water supply and | Mapping via QGIS, ArcGIS.
wastewater disposal using digital | Mastering of such specialized programs as
platforms. EPANET, HEC-RAS, AutoCAD Civil 3D.
Data analysis and reporting:
Digital processing of water use data.
Calculation of water balance and costs.
Development of an online monitoring
system:
Real-time monitoring of water quality and
level.
Decision-making based on the received data.
Digital security and data culture:
Ensuring the reliability, reliability and
security of data.
Working with cloud storage and network
systems.
Kommeprmamuzan | KIT/ TK KBZh/4310 15/30/50/10/15 IIpepexBu3utT | Makcarsl: crynenrrepaiy | Biaimi: Kommepnumanusamus merizgepi:
sl )KOHE OH3HeC ep: Cy Ou3Hec-kocTapiay Typassl Foutbimu KOHE TEXHOJIOTUSIIBIK
JKocmapiay WApYaWBUIBbL | reopysnpik GimiMaepiH, coHfaii- | KAHAIBIKTAPIbl HAPBIKKA LILIFAPY YFBIMBL.
HBICaHAAPbI . . SUATKEpIIK ~ MEHIIK, MaTEHTTEY JKOHE
aK GI/ISHGC-)KOC]'Iap]IBI A3IPJICYA1H .
KYPBIIBIMIAPbIH . .. . JIMLICH3USIIaY MICceTIenepl.
na AapHaubl Ginimaepi MEH VIHHOBaWSITBIK OHIMHIH OMIpIIIK IIHKIII.
KomaHsuiathiy | AaFAbLIAPBIH KalbIITACTEIPY. | Busuec sxocmapiiay TEOPUSICHI:

KYPBUIBIC

DupMaHbIH HaKThl OarbITTapbIH,

Busmec  xocmap = KYpBUIBIMBL:  ©HIM




MaTtepuaiapbl
IocTpexBu3uT
Tep: Jumiom
aJiibl HeMece

MakcaTThl ~ HAPBIKTAPBIH  KOHE
(UpMaHBIH OCBHI HAPBIKTAPJarbl
OpHBIH aHBIKTAY; (PUPMaHBIH Y3aK
Mep3iMJIi KOHE KbICKa Mep3imii

CHIIaTTaMachl, HapBIKTBIK Tanjay,
MapKETHHT CTPATETHACHI, KAPHKBUIBIK €CCIl.
SWOT sxone PEST tannaynapsl.

Crapran  KypyAblH  Ke3eHZepi  MeH

OHIPICTIK CTpAaTerusUIbIK KOCTapay.
[PaKTHKa MaKCéTTapHH’ oflapra KON | JiypecTHiusIbiK JKocTiapiay HKOHE
KETKI3y  CTPATerMaChl  MEH | gappulaHIbIDY:
TaKTHUKAChIH TYXbIpbIMIAY. | MHBecTOpIIapMeH JKYMBIC iCTEY KO AaphL.
Ma3smyHbI: OusHec-uiesHblH | MeMIEKeTTIK  JKOoHe  JKeKe  TIpaHTTap,
TriMpinirin  Garanay, F3TKJK | BEHUYPIK KapKbUIAHIBIDY. .
HoTWKenepi MeH a3ipremenepii JKobGanbig _ peHTadenbaitiri MeH
. ToyeKeliepiH Oaranay.
KOMMEPIHSIIBIK naiiganany . .
HapsIk xoHe GacekelnecTik Taijay:
AQrABUIADBIH - JAMBITAZBL,  KAHA | Tyrpgymel  CypaHBICBl — MEH  HApBIK
OHIMI OHIIPYIIH HETI3I1 | Ka)KeTTINIriH 3epTTey.
Ke3eHJIepiH JKocmapnayra bIKnan | Bocekenecrepai Tanjay jkoHE HapbIKTAFbI
erei. SHUATKEPIIK MEHIIIK | OPHBIH aHBIKTAY.
Typuepi, TeXHONOTHsIAP AL 3aH§aMan§IK JKOHE DTHKAIIBIK Herizaep:
KOMMEpITHATARTHIDY nglnxepnlx KBI3METTIH KYKBIKTBIK
. . | Herizmepi.
CTpaTeruslaphH seprreuil, JInnensusutay, KeliciMIIapTTap, CalbIKTBIK
. > B
Kap>KbUIaHIBIPY KO3IEPIH | perrey. maiinanaiy
TaHjay/a JkaHa eHiMAl o3ipiey | Jlarabichl: BH3HeC xKocmap KypacThIpy:
JKOHE SKBUDKBITY mporecian | Hakrel sxo00a HeMece npuest HETi3iHAE TONBIK
Hackapy ToXiprOeciH 6143}*@ JKOCTIap Kasy. )
KaJIBIITACTHIPYFa BIKIA ETY. OHIMHIH HeMece KbI3METTIH HapbIKTAFbl
OpHBI MEH apTHIKIIBUIBIFBIH CUIIATTAY.
KoGanpl KOMMEPUUSIAHABIPY KOJJApbIH
YCBIHY:
FuuIBIME JKaHATBIKTHL HApBIKKa OeitliMzey.
TMunorThiK k002 HaliblHIAY JKOHE ICKe
aceIpy.
Kap>KbpUIBIK ecenTepi sxKyprisy:
Kipic/uibIFpic KecTeciH Kypy.
MuBectrumsinbK KatapeiMasuiblKTel (ROI,
NPV) ecenrey.
VHHOBaIMANBIK Oifay >koHE KOCIIKepIIiK
JaFabLIap:
Ipororun xacay, MVP (Minimum Viable
Product) yFeiMbIH KOJ1aHY.
Busnec-monens xacay (Mbicanbl, Business
Model Canvas).
’Koba npe3eHTanusChl )KOHE KOpFay:
VinesHBl HHBECTOpFa HEMeCE CaparlllbiFa
CEHIMJIi TYPZ€ TaHBICTHIPY.
Pitch deck paiieinmay koHe — ceiiney
JAFABUIAPHIH JaMbITY.
Kommeprmanusar | 11/ KB KBP/4310 15/30/50/10/15 IpepexBu3uT Henb: (dopmupoBanue y | O6pa3oBanue: OCHOBBI
ust 1 Gu3Hec bl CTYZCHTOB TEOPETHYECKUX | KOMMEpIHaIN3aIi:

[IAHUPOBAHUE CrpoutenbHble | 3HaHHH O Ou3Hec-TUTaHupoBaHuy, | [loHATHE BHIBOAA HA PHIHOK HAyYHBIX U
MaTepHaibl, a TaKkXKe CIENUATbHBIX 3HAHWI M | TEXHOJOTMYECKUX HOBIICCTB.
HCHOJIb3yeMbIe HAaBBIKOB  pa3paboTku  OusHec- | Bompocsr MHTEJUICKTY JIbHOM
B COOpYXeHMsIX | IutaHa. OmpeenuTh KOHKPETHbIE | COOCTBEHHOCTH, [IaTCHTOBAHUS u
BOJIOXO3SINCTBE | HAIPaBICHUS JIEATENBbHOCTH | JIMLEH3UPOBAHMSI.

HHBIX OOBEKTOB | (DUPMBI, LIETCBBIC PHIHKKA U MeCTO | JKHU3HEHHBII LUKIT HMHHOBAIHOHHOTO
IMocTpexkBu3nT | GUpPMBI HAa  JTHX  PHIHKAaX; | IPOAYyKTa.




bI:
[pexaumiomua
ST HITH
HIPOM3BOJICTBEH
Hasi IPaKTUKa

copmyaupoBath
JI0JITOBPEMEHHBIE u
KPaTKOCPOYHbIC ILeIH  (UPMBL,
CTpaTerMi0 U  TAaKTUKY  HUX
JOCTUKCHHUSL.

Conep:xanue:  BripabartbiBaet
HaBBIKH OLICHKH 3()(EKTHBHOCTH
OusHec-uJeH,  KOMMEPYECKOro
HCIOIb30BaHUS pe3ysbTaToB
HUOKP u pa3paboTok,
CHocOOCTBYET  IJIAHUPOBAHHUIO
OCHOBHBIX 3TallOB MPOM3BOJCTBA
HOBOTO NpOJAyKTa. M3ydaer BubI
HMHTEIUIEKTYaJIbHOH
COOCTBEHHOCTH, CTpaTeruu
KOMMEpIHAIM3aL{H TEXHOJIOTHH,
crnoco0cTByeT — (OPMHUPOBAHHIO
OIBITA YNPABICHHS IIPOLIECCOM
pa3paboTKu W HPOJBHIKECHUS
HOBOTO IIPOJYKTa IPH BHIOOpE
HCTOYHUKOB (PHHAHCHPOBAHHSI.

Teopust buzHec-naHupoBaHuUs:

CrpykTtypa buznec-mana: OInUCaHue
NPOAYKTa, aHAM3 PBIHKA, MapKETHHIOBas
crparterust, QMHAHCOBBIH yyeT.

SWOT-u PEST-ananus3bl.

OTanbl W CTpaTerHyeckoe ILIaHWPOBAHUE
CO3JaHMs CTapTara.
HHBecTHIIIOHHOE
(uHAHCHPOBaHUE:
Croco0bl paboThI ¢ HHBECTOPAMH.
locynapcTBeHHBIE M YaCTHbIE TPAHTHI,
BEHUypHOE (PHHAHCHPOBAHHUE.

OleHKa peHTa0eIIbHOCTH U PHCKOB TIPOEKTa.
AHanM3 pbIHKA U KOHKYPEHLIUU:
HccnenoBanue MOTPeOUTENBECKOTO CIIPOCca U
MOTPEOHOCTH PHIHKA.

AHaiun3 KOHKYPEHTOB H ONpE/ENICHHEe MeCTa
Ha PBIHKE.

3aKOHO/ATENBHBIC H STUYECKUE OCHOBBI:
IIpaBoBbIE OCHOBBI MPEANPUHUMATEIIHCKOM
JEATEILHOCTH.

JInneH3upoBaHUe, KOHTPAKTHI, HAJIOTOBOE
perynupoBaHue. HCIOIb30BaHUE

HasbIknu: cocraBienne busnec-miana:
Hamucanune monnoro Ou3Hec-aHa Ha
OCHOBE KOHKPETHOT'O IIPOEKTA MM H/ICH.
Omucanne  MecTa W IPEUMYIIECTBA
MPOJLYKTa HJIN YCIYTH Ha PBIHKE.
IIpenocraBiieHue myTei KOMMEpIHANIU3ALUT
MIPOEKTA:

Ananranys HayqHBIX OTKPBITHII K PBIHKY.
IMogroroBka M peanu3alds ITHIOTHOTO
MIPOEKTA.

Benenne GpuHaHCOBOI OTYETHOCTH:
Co3znanue rpaduka BBOAa/BHIBOIA.

Pacuer nmoxomHoctn wuHBectHimii (RO,
NPV).

VHHOBanMOHHOE MBILIICHHE u
MIpeIPHHAMATEIBCKAE HaBBIKH:

Co3maHue  OPOTOTHNA,  MCIOJIb30BaHHE
moastiss MVP (Minimum Viable Product).
Co3mannme  bm3Hec-mMomenu  (HampmMep,
Business Model Canvas).

Ipe3eHTanys NpOEKTa U 3alIUTa:

VYBepeHHO NpPEeICTaBUTh HJCKO HHBECTOPY
HITH IKCTIEPTY.

Tloaroroska Pitch deck u pa3Butue pedeBbIx
HaBBIKOB.

IUTAHUPOBAHUE u

Commercializatio
n and Business
Planning

PD/EC

CBP/4310

15/30/50/10/15

Prerequisites:
Building
materials used
in water
management
facilities

Post-
requirements:

Purpose: to form students'
theoretical ~ knowledge about
business planning, as well as
special knowledge and skills of
developing a business plan.
Identify specific areas of the
firm's activities, target markets
and the firm's place in these

Education: fundamentals of
commercialization:

The concept of bringing scientific and
technological innovations to the market.
Issues of intellectual property, patenting and
licensing.

The life cycle of an innovative product.
Business Planning theory:




Pre-graduate or
industrial

markets; formulate long-term and
short-term goals of the firm,

Business plan structure: product description,
market  analysis, marketing strategy,

practice strategy and tactics to achieve | financial accounting.
them. SWOT and PEST analyses.
Content: Develops skills for | Stages and strategic planning of startup
evaluating the effectiveness of a | creation.
business idea, commercial use of | Investment planning and financing:
R&D and development results, | Ways to work with investors.
contributes to planning the main | Public and private grants, venture financing.
stages of production of a new | Assessment of the profitability and risks of
product. Studies the types of | the project.
intellectual property, technology | Market and competition analysis:
commercialization strategies, | A study of consumer demand and market
contributes to the formation of | needs.
experience in  managing the | Competitor analysis and market positioning.
process of developing and | Legislative and ethical framework:
promoting a new product when | The legal basis of entrepreneurial activity.
choosing sources of financing. Licensing, contracts, and tax regulation.
usage
Skills: drawing up a business plan:
Writing a complete business plan based on a
specific project or idea.
Description of the location and advantages
of the product or service on the market.
Providing ways to commercialize the
project:
Adapting scientific discoveries to the
market.
Preparation and implementation of the pilot
project.
Financial reporting:
Creating an input/output graph.
Calculation of the return on investment
(ROI, NPV).
Innovative thinking and entrepreneurial
skills:
Prototyping, using the concept of MVP
(Minimum Viable Product).
Creating a Business model (for example, a
Business Model Canvas).
Project presentation and defense:
Confidently present the idea to an investor or
expert.
Pitch deck preparation and speech skills
development.

XKep acter BIV/TK ZhASIB/22 30/15/50/10/15 ITpepexBU3HT MaxcaTsbl: Kep actel | Bimimi: I'maporeomorus Herizmepi:
CyNapbIH i371ey 13 bI: CynapbIHBIH TaOuFu pecypcTapsl | JKep acTl CymZapblHBIH Typiepi (TpyHT
JkoHe Oapray I'maponorus JKOHE OJIap[bl aHBIKTay OJicTepi; | CyJapbl, apTe3HaH/BIK XKoHe T.0.).

JKOHC arbIHBI JKEp acCThl CYJIApBIHBIH KOCBIMIIA Cy,I[LIH TCOJIOTHUSIBIK KYpbUIbIMIapaarbl
perrey KOpJaphl, KE€p acThl CYITaphIHBIH | KO3FalIbIChl MEH JKMHATY 3aHIbLIBIKTAphI.
IMocTpexBe3uT | MaiiianaHy KOpJapbiH Oarainay. I3ney-6apiay »KyMBICTapBIHBIH Ke3eHaepi:
Tep: Ma3MyHbI: JKep acThl cylapsl | AJNIBIH ana i3zmey, i3mecTipy, Oapiay skoHe
OHIIpICTIK KEH OpPBIHJAPBIHBIH KYPBUIBIMBI | IKCIUTyaTalMsUIBIK Oapiay Ke3eHaepi.

npaktuka 11

MEH Tapaly epeKIIeNKTepiH,
Kopnapisl i3mey, Oapray >koHE
Oaraay OmiCTepiH, Xep acThl

Op Ke3eHre coiikec olicTep MEH MiHJETTep.
T'eoduzukansik amicrep:
OnexTpiik Gapmay, ceiicMopa3Besika,




cynapsl  KOpJapbl — JKOHIHZEri

MEMJICKETTIK KOMHUCCHSHBIH
TaNanTapblH €CKEPEe OTBIPHIM, CY
KeH OpBIHAAPBIH urepyai
3epueney. JKep actel cynapblH
OoinKayIpl, i3nectipyai,
Gapayasl, urepyni HKOHE
DKOJIOTUSIBIK Oaranaypl,
COHJTali-aK KYPBLIBIC
caJlaChIHIarbl oJlapMeH
OaiiIaHbICTBI FBUIBIMH-
TEXHUKAJBIK K00amapibl Ky3ere
aceIpy. I'uAporeoIorusuIbIK

3epTTeyNepaiH  Typiepi  MeH
OMICTEpiH 3epTTey YHpEHy.

MarHUTOTEIUTYPHKAJIBIK KOHE
PaInOTreOXUMHSIIBIK SICTEp.

Kypraxk aiimMakrapia >Kep acTbl CyJapblH
i371ey epeKIIeTiKTepi.
T'eonorusibIK JKOHE
KapTaIapMeH JKYMBIC:
Karnapunap, xapbikrap, akBudepiep MeH cy
OTKI3TIII JKBIHBICTAP/IbI AHBIKTAY.

Kapra xacay >xoHe HHTepIpeTanusuiay.
Bypreuiay Herizzaepi:

Byproutay omicrepi (aliHanMmaibl, COKIAIBI,
O3€K aiy).

ChlHamMa ally JKOHE THIPOTEONIOTHSIIBIK
KuMaJap kacay.

Cy camachl MeH KOpBIH Oaranay:

XUMUSUIBIK, (H3UKAIBIK JKOHE
0aKTEPUOIIOTHAIIBIK TAJIAYIIap.

CymplH  TY3IBUIBIFBI, KATTBUIBIFBI  KOHE
JacTaHy JACHTCHiH aHBIKTAY.

Jarabichl:  ['€0JIOrHsIIBIK KYPhUIBIMAAPIbI
Tajnjay:

Cy OTKI3rilI jXoHe Cy YCTaiThiH KabaTTapasl
KapTa/ia aHbIKTay.

Kep KBIPTHICHIHBIH
epeKLICITIKTePiH TYCIHIIPY.
T'eodbusukanbik gepekTepai oHmey:
DIeKTpIiK KapChUIBIK, TBHIFBI3/IBIK,
AKyCTUKAIBIK  JKBUIZAMABIK  ©JIIEYIIePiH
Tajnzaay.

T'eopu3nkanbIk KUManap Kypy.

Bypreinay xoHe Gakbpulay CKBaXKHHAJIApPBIH
xKocmapiay:

Byprbiiay OpHBIH TaHjay JKoHE TEPEeHIIriH
ecemnrey.

YHFBIMaHbI ChIHAY, CY IeOUTIH OIey.

Cy cbIHaMaapblH aJly )KoHE 3epTTey:
3epTXaHalbIK TaJjay YIIiH CTaHAApTKa caif
ChIHaMa ajy o/liCTeMeci.

Hormxenepai nHTEpIIpeTanusIIay.
KOpBITBIHIBI €CEIl TIeH KapTa KypacThIpy:
I3ney xoHe Oapnay HoTwxenepi OobIHIIA
TEXHHKAJIBIK €CeIl JaiibIH/Iay.

Cy KOpBIHBIH 0OJDKaMBbIH KOHE MaigataHyra
JKapaM/IbUIBIFBIH OaFaiay.

TONOrpaduUsIIbIK

KYPBUIBIMABIK

TTouck u passenka
MOA3EeMHBIX BOJ

BII/KB

PRPV/2213

30/15/50/10/15

IIpepexBu3uTt
bI: ['uaponorus
u
perynupoBaHue
CTOKa
IMocTpexBe3uT
bI:
IIpousBoncTeen
Has npakTtuka Il

Hean: Ilpupognsie  pecypcsl
MO/3EMHBIX BOJ M METOIbI HX
OIIPECNCHNUS; OMOJHUTEIbHbIC
3amachl MOJ3EMHBIX BOJ; OIICHKa

9KCILTyaTallMOHHBIX 3aIacoB
MOA3eMHBIX BOJ.

Conepxanmne: Hsyuaer
0COOCHHOCTH CTPOCHHS u
pacnpezaeneHus 3a5exei
TO/I3EMHBIX BOJI, METOJIOB

TIOUCKa, PpasBCAKM U OLCHKHA
3aracosB, OCBOCHHC 3aIDKEN

O0pa3oBaHMe: OCHOBBI THIPOTeOJIOTHU:
Busl mOm3eMHBIX BOJ (TPYHTOBBIE BOJIBI,
apTe3uaHCKUE U JIp.).

3aKOHOMEPHOCTH IBW)KEHHS U HAKOIUICHUS
BOJIBI B TEOJIOTHIECKHUX CTPYKTYPaX.

Oransl HOKCKOBO-Pa3BEI0YHBIX PaboT:
DTanbl NpeABapHTEIFHOIO MOHMCKA, MOMCKa,
Pa3BeIKH U IKCILTYaTAI[HOHHON Pa3BEeIKH.
Meroasl ¥ 3a4auM B COOTBETCTBHU C
KaXKJIbIM 3TaIloM.

T'eoduzuueckue MeToIbI:

3neKTp0pa3Bem<a, CeﬁCMOp&BeHKa,

(8




BOABI C Y4eToM TpeOoBaHHI
T'ocynapcTBeHHOM KoMMCCHU MO
3amacam MIOA3EeMHBIX BOJI.
Ocymecrtnisier
IIPOTHO3UPOBAHHE, HIOMCK,
pa3BerKy, pa3paboTKy u
9KOJIOTHYECKYFO OLICHKY
MOJA3EMHBIX  BOJX, a  TaKke
CBSI3aHHBIE C HUMH HAay4HO-
TEXHHYECKHE TIPOEKTHI B 00nacTn
CTPOUTEIBCTBA. Hayunrbes
HCCIeIOBaTh BHABI H METOXBI
THIPOTeOIOrNYECKHX
HCCJIe0BAHMIA.

MarHUTOTEITyPUUECKUE u
PaxoreoXUMUUECKUE METOIBI.
OcoOeHHOCTH IIOHMCKAa TIPYHTOBBIX BOA B
3aCyLIUIMBBIX PETHOHAX.

Pabora c TeOJIOTHIECKHMH u
TONOrpadUIeCKUMI KapTaMu:
OOHapyxeHue CKJIAZIOK, TpPELLUH,

aKBU(EPOB U BOJONPOHULIAEMBIX OPO/I.
HW3roToBneHne u HHTEPIPETAINsI KapThL.
OcHOBBI OypeHHsI:

Meronsl Oypenust (IIOBOPOTHOE, YAApHOE,
TIOJTyYEeHHE CTEPIKHS).

Ot6op mpod u co3aHue
THIPOTEOJIOTHYECKHX Pa3pe30B.

OneHka KauecTBa M 3aMacoB BOJbL:
XuMHYECKHE, ¢bu3nueckue u
0aKTEPUONIOrMYECKHE aHAIU3bIL.
OnpeneneHue COJIEHOCTH, JKECTKOCTH U
YPOBHS 3arpsI3HCHHS BOJIBI.

HaBbIKH: aHAIN3 ICOJIOINYECKHUX CTPYKTYP:
Onpenenenne BOJIOTIPOHUIIAEMBIX u
BOJIOYACPKHUBAIOIIMX CIIOEB Ha KapTe.
OObsICHEHHE CTPYKTYPHBIX OCOOEHHOCTEH
3EMHOM KOpBI.

O0paboTka reopU3MIECKUX JaHHBIX:

Ananuz HU3MEpeHuit 3JIEKTPUYECKOTO
CONPOTHUBIICHHS, IIOTHOCTH, aKyCTHYECKOH
CKOPOCTH.

Co3nanue reo)U3UYECKUX pa3pe3os.
ITnanupoBanue OypoBBEIX M KOHTPOJIBHBIX
CKBaXKHH:

Bri0op Mecta OypeHus u pacyer rryOHHBI.
VcnpiTanne CKBaXKHHBI, M3MepeHHe aebuTa
BOJIBI.

Ot160p 1po0 BOJBI U HCCIIEIOBAHHUE:
Meromuka or6opa mpod MO CTAaHAAPTY IS
n1abOpaTOPHOTO aHAJIM3a.

VHTepnperaius pe3yIbTaToB.

CocTaBlieHHE HTOTOBOTO OTYETa M KapThl:
IMoaroroBka TEXHHYECKOTO —OTYeTa IO
pe3ynbTaTaM MOMCKa U Pa3BEIKH.

OueHka TPOTHO3a  3aMacoB  BOXBI U
MIPUTOJHOCTH K HCIIOJIb30BAHHIO.

Search and
Investigation of
Underground
Water

BD/EC

SIUW/2213

30/15/50/10/15

Prerequisites:
Hydrology and
flow regulation
Post-
requirements:
Production
practice Il

Purpose: Natural groundwater
resources and methods of their
determination; additional
groundwater reserves; assessment
of  operational  groundwater
reserves.

Content: Studies the features of
the structure and distribution of
groundwater deposits, methods of
prospecting,  exploration  and
evaluation of reserves,
development of water deposits
taking into  account  the

Education: fundamentals of hydrogeology:
Types of groundwater (groundwater,
artesian, etc.).

Patterns of movement and accumulation of
water in geological structures.

Stages of prospecting and exploration work:
The stages of preliminary search, search,
exploration and operational exploration.
Methods and tasks according to each stage.
Geophysical methods:

Electrical exploration, seismic exploration,
magnetotelluric  and  radiogeochemical
methods.




requirements of the  State
Commission on  Groundwater
Reserves. Performs forecasting,
prospecting, exploration,
development and environmental
assessment of groundwater, as
well as related scientific and
technical projects in the field of
construction. Learn to explore the
types and methods of
hydrogeological research.

Features of groundwater search in arid
regions.

Working with geological and topographic
maps:

Detection of folds, cracks, aquifers and
permeable rocks.

Production and interpretation of the map.
Fundamentals of drilling:

Drilling methods (rotary, impact, rod
production).

Sampling and creation of hydrogeological
sections.

Assessment of water quality and reserves:
Chemical, physical and bacteriological
analyses.

Determination of salinity, hardness and level
of water pollution.

Skills: analysis of geological structures:
Identification of permeable and water-
retaining layers on the map.

Explanation of the structural features of the
Earth's crust.

Processing of geophysical data:

Analysis of measurements of electrical
resistance, density, acoustic velocity.
Creation of geophysical sections.

Drilling and control well planning:

Choosing  the drilling location and
calculating the depth.

Well testing, water flow measurement.
Water sampling and research:

Sampling procedure according to the
standard for laboratory analysis.
Interpretation of the results.

Preparation of the final report and map:
Preparation of a technical report on the
results of the search and exploration.
Assessment of the forecast of water reserves
and suitability for use.

MamMaHJBIK  Herisi/
OCHOBBI
CHEIUATbHOCTH/
Basics of speciality

Enni-mexennai
camnasbl aybI3
CcyMeH
KaMTaMachI3 €Ty

BIl/ TK

EMSASKE
/2213

30/15/50/10/15

IIpepexBusut
bI:

I'maponorus
JKOHE aFBIHABI
perTey
IHocTpexBe3ut
Tep:
OHIIpICTIK
npaktuka 11

Makcatpl: OiTiM  aTymIbLIap b
XaJIBIKTBI CyMEH >KaOIBIKTay/IbIH
HETi3ri oficTepiMeH; 3aMaHayd

MaTepHanaap MeH
KOHCTPYKIUSNApAsl  Maijanany
MepCIIeKTHBAJIAPBIMEH, CyMeH

KaOIbIKTay KYyienepiH »xobanay
oliCTEepiMEeH,  XalbIKTHI  Tasa
CyMeH KaMTaMachI3 eTymiH
HETI3r1 XKyHenepiMeH TaHBICTHIPY.

MasMyHBI:  Cy  CaIlaCHIHBIH
KepCeTKilTepiH Tanpaid  Oimy.
Cyzst JaibIHIaYyIBIH
TEXHOIOTHSUIBIK CXEMaChIH

TaHgay OOWBIHIIA TiKipTasiac.
Cynsl arapTyapl, TyCCi3ASHAIPYIi
KapacThIpy; KYMBIC TIPUHIIUII, CY

Binimi: Cymen xaOapiKTay KyienepiHiy
TypJiepi:

OpTaJBIKTaHIBIPBUTFAH  JKOHE  JKePTUIIKTI
(>kekeneren) xyienep.
I'paBuTanUsAIBIK KoHE
JKy#HenepIiH albIpMaIIbUIBIKTaphl.
Cy ke3/1epi KoHe oJlap/blH CUIATTaMacChl:
Kep ycri (e3eH, Keid, Cy KOHMachl) KoHE
JKep acThl Cy Ke3zepi.

CyJIbIH camacelHa 9Cep eTeTiH TaOUFU JKoHe
AQHTPOINOTeHAIK (haKTopIap.

AybI3 cy canacklHa KOHBIIATHIH TaJanTap:
KP MemiekeTTik craHmapTTapbl (MbICabL,
CBC, CHUII, CanlluH).

DusMKaNbIK, XUMHSUIBIK,
MHUKPOOHOJIOTHSIIBIK, KOPCETKIIITEP.

Cyzpl Ta3apTy TeXHOIOTHSIAPHL:

KBICBIMJIBI




JaiibIHIay JKaOIBIFBIHBIH
#K00AaCHI; KOAryJIsIHTTap/bl,
GIIOKYIAHTTaP b, ¢bropast

cakray, JailbIHzAy, MeJILiepiey.
Odropiay Typaisl mikipranac. Cy
naifiHaay CTaHLMSICHIHBIH
KYPBUIBICTAPBIHBIH, €CEITeYJIepiH,
KapBIKTaHBIPYIbIH

TEXHOJOTHSUIBIK  [TapaMeTpiIepiH,
TYCCI3AeHy i, peareHTTepain
Jo3anapelH - Kapactbipy. Cynbl
Je3uH(peKIsIay ofticiH,
Je3UH(EKLHSIIAY Bl

pearenTrepai naibIHaAY
TEXHOJIOTHSCHIH TaHIay, OJapbl
MeJIepiey OoiibIHIIa
mikipramac.  Cyael  030HZIAY,

MexaHHKaJBIK, XUMHSLIIBIK KOHE
OUOIIOTHSIIBIK 9MIiCTEp.

Jesundeknus (xnopaay, YO coynenengipy,
030H/1aY).

Cy TaceIMajay jKoHe CaKTay Kyienepi:
KyOslp  xeminepi, pesepByapimap, cy
MYHapaapsl.

Cy/IbIH KBICBIMBIH PETTCY, LIBIFBIHIBI a3aiTy
JKOJIIApHL.

Cy TYTBIHY HOpMaJIapbl MEH €CeTepi:

Enmi  MexkeHzmep YUIH TOYMIKTIK JKOHE
CaraTTHIK TYTHIHY MOJIIEpI.

Kyitenepain eHiMAaLTIri MeH THIMAUTITIH
ecemrey.

Jarasicel: CyMmeH kaOIbIKTay JKyiienepin
Kobanay:

Cy Ke3iHeH TYTHIHYLIbIFA IEUiHI1 JKyiieHi

YIBTPAKYJITiH COyJIelIepMeH, | ChI3y JKOHE ecelTey.
YIBTPaIbIObICIIEH KyObipnapabig IHaMeTpi, COPFBI
nesuHpeximsay. CTaHUMSACHIHBIH KyaTbIH aHBIKTAY.
Cy camnacblH Oaranay xoHe OaKbuIay:
Cy chIHaMaJapblH Aty 9AICTepiH MEHIepy.
Cama KOpCEeTKIIUTepiH Taliam, COHKEeCTIriH
QHBIKTAY.
Cynbl Ta3apTy HPOLECTEPiH TaHAY:
Jlactany TypiHe Kapaii THIMAI
TEXHOJIOTHSIHBI KOJIIAHY.
Tazapry ~ KOHIBIPFBUIAPBIHBIH  KYMBIC
PeXHUMIH peTTey.
ABTOMATTaH/ABIPBUIFAH Gackapy
JKyHenepiMeH TaHbICY:
SCADA, cy KbICBIMBIH OaKblIay JaTYuKTepi,
TYTBIHY/IBI €CEITKE ally JKYienepi.
Hudpnblk MOHUTOPHHT JKHE JiepeKTepi
Tajnzaay.
Kayimncizzik xoHe caHHTapIIBIK HOpMaIapisl
caKTay:
Cynpl cakrtay MEH Taparyjga CaHHTapIIbIK-
THTHEHAIIBIK TAJIANTap/Ibl KOJIIaHy.
Kytienik akaynap MeH anaTThIK
JKaFJainapra JaibIHIbIK.
OGecrnieuenue BIl/ TK ONPKPW/ 30/15/50/10/15 IpepexBu3uT Henb: o3HakoMHUTH | OOpa3oBanme: 53701134 CHCTEM
HACEJIEHHOTO 2213 bi: [ugpornorust | 0Oy4alOmMXCS C  OCHOBHBIMH | BOJOCHAG)KCHHS:
MyHKTa u METoAaMu BozmocHaOeHust | LleHTpann3oBaHHbBIE u JIOKaJIbHBIC
KaueCTBEHHO pEryJiupoBaHHE | HACENeHHs; C IepCHEeKTUBAMH | (OTHENbHBIC) CUCTEMBI.
IIUTHEBOI BOJOH CTOKa HCIONIB30BaHMUS ~ COBPEMEHHBIX | Pasmuumst Mexay TIpaBHTALHOHHBIME U
IMocTpekBe3uT | MaTepuasoB M  KOHCTPYKIHH, | JaBSIUMH CHCTEMaMH.
bl METO/IOB [POEKTUPOBaHUsI | VICTOYHMKHU BOJBI U UX OIMCAHKE:
IpousBoacTBeH | cucteM — BogocHaOxeHus, ¢ | [ToBepxHOCTHBIC (pexa, 03epo,
Hast npakTuka Il | OCHOBHBIME CHCTEMaMi | BOAOXPAHHJIMIIE) U MOJ3EMHBIC HCTOYHHKU
obecrieueH sl HACEICHHUS YHCTOM | BOJIBIL.
BOZOI. TlpuponHble U aHTPOIOTEHHBIE (HAKTOPHI,
Conep:xanue: VMeHne | BIMSIONIME HA KAYECTBO BOJBI.
aHAIIM3MUPOBAaTh nokasareneil | TpeGoBaHMS K KaUECTBY IIUTHEBOM BOJIBL:

Ka4yeCTBa BOJBI. HPICKyCCI/ISI 110
BI)I60py TEXHOJIOTUYECKON CXEMBI

T'ocynapcTBennsie CTaHapThl PK
(mampumep, 'OC, CHUII, CanlluH).




BOIOMNOATOTOBKH. PaCCManI/IBaCT

OCBETJICHHE, obeclBeurBaHIe
BOJIBI; HPUHLIAI PpaboTsI,
KOHCTPYKIIHU 000pynoBaHUs
BOJIONO/ITOTOBKH; XpaHeHwusl,
[IO/IrOTOBKA, JIO3UPOBAHUS
KOAryJisiHTOB, GboKynsHTOB,
¢ropa. Juckyccus o

¢dropuposanuto. PaccmarpuBaer
pacyersl COOpPYXEHHH CTaHLUU
BOJIONO/ITOTOBKH,

TEXHOJIOTMYECKUX  I1apaMeTpOB
OCBETJICHHUSA,  00OCCLBEUMBAHUS,
03 peareHToB. Jluckyccus mo

BEIOOPY MeToJa
obe33apaKHBaHuUs BOJIBL,
TEXHOJIOTHH HOJITOTOBKH

00e33apaKUBAIOIINX PEarcHTOB,
ux pozupoBanus. O30HUPOBaHUE
BO/IbI, o0e33apaskuBaHuUsL
yIBTPaQUOICTOBBIMA  JIy4aMH,
YIABTPA3BYKOM.

(DI/ISI/I'-ICCKI/IC, XUMHUYCCKHUE,
MHKpO6HOJ'I01"H'—ICCI(I/IC TIOKa3aTeIu.
TexHOMOTUY OYUCTKHU BOJIBI:

Mexanuueckue, XUMHUYECKUE "
OMOJIOTHYECKHE METO/IBI.
Jesunpekys (xJI0pUpOBaHHE, Yo

o0JrydeHne, 030HUPOBAHKE).

CHCTeMBbl TPaHCHOPTHUPOBKH M XPaHEHHS
BOJBL:
Tpy6onpoBosl,
BOJIOHATIOPHBIE OAIIHU.
PerynupoBaHue IaBiIeHHST BOJBI, CIOCOOBI
CHIDKCHHS [10TEPb.

Hopmsl 1 pacueTsl BoLonoTpeOIeHus:
CyTouHOE M IOYacoBoe IOTpeOIIeHHe s
HACEJICHHBIX ITyHKTOB.

pe3epByapsl,

Pacuer MPOU3BOIUTEILHOCTH u
3((PEKTUBHOCTH CHCTEM.

Hasbiku: MPOEKTHPOBAHKE CHCTEM
BOJIOCHA0KEHMS:

YepTerk M pacyeT CHCTEMbI OT HCTOYHHKA
BOJIBI /10 IIOTpeOUTENS.

Juamerp TpyO, OIpEAEICHUE MOLIHOCTH
HAaCOCHOW CTaHIUH.

OreHKa U KOHTPOJIb KAYe€CTBA BOJIBL:
Bnaners meTonamu ot6opa npod BozpI.
Ananmu3 rmoKasarenei KauecTBa u
oInpeesIeHe COOTBETCTBUSI.

Br100op nporieccoB 0YUCTKU BOIBI:
IIpumenenne 3((eKTHBHOH TEXHONOTHH B
3aBUCHMOCTH OT THIIA 3arpsI3HEHUSL.
PerynupoBanue pexuma paboThl OYMCTHBIX
COOpYKEHHUH.

3HAKOMCTBO €  aBTOMAaTU3UPOBAHHBIMH
CHCTEMaMH YIPaBICHUSL:

SCADA, faTyuKM KOHTPOJS JaBIICHHS
BO/JIbl, CHCTEMBI ydeTa MOTpeOIeHuSI.
HudpoBoii MOHUTOPHUHT U aHATIU3 JAHHBIX.
Be3onacHOCTE M COONIONCHNE CaHUTAPHBIX
HOPM:

IIpumenenue CaHUTAPHO-TUTMEHUYECKHX
TpeOOBaHMI K XpaHEHUIO M PaCIpeeIeHHUIO
BOJIBI.

TloaroToBKa K CHCTEMHBIM COOSIM  H
ABAPUIHBIM CHTYAIHSIM.

Providing the
locality with high-
quality drinking
water

PD/EC

PLHQDW/
2213

30/15/50/10/15

Prerequisites:
Hydrology and
flow regulation
Post-
requirements:
Production
practice Il

Purpose: to familiarize students
with the main methods of public
water supply; with the prospects
of using modern materials and
structures, methods of designing
water supply systems, with the
main systems of providing the
population with clean water.
Content: Ability to analyze water
quality indicators. Discussion on
the choice of the technological

Education: types of water supply systems:
Centralized and local (separate) systems.
Differences between gravity and pressure
systems.

Water sources and their description:

Surface (river, lake, reservoir) and
underground water sources.

Natural and anthropogenic factors affecting
water quality.

Drinking water quality requirements:

State standards of the Republic of




scheme of water treatment.
Considers clarification,
discoloration of water; principle
of operation, design of water
treatment equipment;  storage,
preparation, dosing of coagulants,
flocculants, fluorine. Discussion
on fluoridation. Considers
calculations of water treatment
plant structures, technological
parameters  of  clarification,
discoloration, reagent  doses.
Discussion on the choice of water
disinfection method, technology
of preparation of disinfection
reagents, their dosing. Ozonation
of water, disinfection by
ultraviolet rays, ultrasound.

Kazakhstan (for example, HPP, SNIP,
SanPiN).

Physical, chemical, and microbiological
parameters.

Water purification technologies:

Mechanical, chemical and biological
methods.

Disinfection (chlorination, UV irradiation,
ozonation).

Wiater transportation and storage systems:
Pipelines, reservoirs, and water towers.
Water pressure regulation, ways to reduce
losses.

Norms and calculations of  water
consumption:

Daily and hourly consumption for localities.
Calculation of system performance and
efficiency.

Skills: designing water supply systems:
Drawing and calculation of the system from
the water source to the consumer.

Pipe diameter, determination of pumping
station capacity.

Water quality assessment and control:
Master the methods of water sampling.
Quality indicators analysis and conformity
assessment.

Selection of water purification processes:
The use of effective technology depends on
the type of pollution.

Regulation of the mode of operation of
sewage treatment plants.

Introduction to automated control systems:
SCADA, water pressure monitoring sensors,
consumption metering systems.

Digital monitoring and data analysis.

Safety and compliance with sanitary
standards:

Application of sanitary and hygienic
requirements for water storage and
distribution.

Preparing for system failures and
emergencies.

MamMaHabIK — Herisi/
OCHOBBI
CIIeLaIbHOCTH/
Basics of speciality

Kazakcran
PecnyOunikacst
ayMarbIHbIH CY

PpecypcTaphl KoHe
CyMeH
KaMTaMachI3
eTinmyi

BIl/ TK

KRASRSK
E/2214

15/30/55/12.5/2
25

IIpepexBusuTT
ep:
AKMapaTTelK -
KOMMYHHKALHSI
JTIBIK
TEXHOJIOTHsUIAP
IMocTpexBe3uT
Tep:
T'unponorus
JKOHE  aFBIHABI
perrey

Makcatbl: IIapyanbuIbIK
KBI3METTIH OpTYpJIi cajanapbiHa
JKep YCTi JKOHE JKep acThl Cy
aFBIH/IApbIH MalJanaHy, coHAaii-
aK  pecryONMKaHBIH  OpTYpUI
oHipIepiHeri SKOJIOTUSIIBIK,
JKaFaiIpl KakcapTy >KOHIHJeri
MIHZIETTEpJi  cayaTThl  JKOHE
THIMIL LIemryre MYMKIiH/IiK
Oepetin cy pecypcrapbl
JKOHIH/IETI MaMaHAap/blH HETi3ri
[PAKTUKAIBIK  JKOHE  FBUIBIMU
KbI3METI  OOnblll  TaOBUIATHIH

Binimi: KazakcTaHHBIH Cy pecypcTapbIHBIH
JKIKTemyi:

XKep ycri cymapel: e3enzaep, Kenaep, cy
Koiimanapsr (Eptic, Ceipnapus, Ine, bankam
JKoHE T.0.).

JKep actel cynapbl MEH MHHEpAJIIbI Cyap.
MenropanHsuIBbIK )KoHE TEXHUKAJIBIK CyJIap.
Cy pecypCcTapbIHbIH aiiMaKTBIK TapaTybl:
CyMeH KaMThUIybl JKOFapbl JXOHE TOMEH
aitmakTap.

Apunrik (xyprax) 30HaJIap/IaFkl
EpeKILIeITiKTEep.
Tpancuekapabik o3eHzep JKOHE




KasakcraH  aymaFbIHBIH = Cy
pecypcTapsl MCH CyMeH
KaMTaMachl3  eTiMyi  Typausl
Ky#erni OimMal KalblITacThIpy.

Ma3smyHbI: Kazakcran
PecnyOnukacsl ayMarbIHBIH =~ Cy
pecypcTapsl MEH CyMeH

KaMTaMachl3 €Tyl  Typalbl
JKYHeni OLTIMIII KalbIITacThIPy bl
3epaeney. ©Op TYp:i eHipiepaeri
SKOJIOTHSIIBIK, SKaF Ak bl
JKaKcapry, IIapyamIblIbIK
KBI3METTIH OPTYpJIi cajanapbiH/a
JKEp YCTi IKOHE IKep  acThl
CyJIapblH NaiiIanaHy Mocenenepin
enty. AymakTarbl cy
pecypcTapbIMeH, onapbIH
KaJIBIITACybIMEH, — TapalybIMEH,
Cy pecypcTapsl — CalachlHIAFbl
SKOJIOTUSIBIK acreKTinepiMeH
KOHE onapst ey
JKOJIIAPBIMEH TaHBICY.

XaJIbIKApaJIbIK Cy KaTbIHACTAPBI.
Cy GasaHChl )KOHE THAPOIOTUSIIBIK LUK
XKaypiH-mmamsie, OymaHy, aFblH — JKOHE
vHUIBTpaUus YpaicTepi.

Cy  TanubUIBIFBIHBIH ~ cebenrtepi  MeH
caiiapsl.

Cy naiinanaHy cananapsl:

Aybin IIapyaIlbUIbIFbI, ©HEpKACiI,
KOMMYHQJIJIBIK IIaPyaNIbUIBIK, SHEPTeTHKA.
CyIbIH 5KOHOMMKAJIBIK KOHE JKOJOTHAJIBIK
MaHbI3bL.

Cy pecypcrapbiH 0ackapy KOHE KYKBIKTBIK
Herizaep:

KP Cy «koiekci JkoHE HOPMATHUBTIK-
KYKBIKTBIK aKTiIep.

Cy pecypcTapblH >KocHapiiay MEH Kopray
Iapanapel.

JlaFabichr: Cy PpecypCTapbIHBIH
KapTaJlapblH OKY JKOHE KYPacThIPY:
KasakcrtaH aymarblHBIH Cy IIapyallbLIbIK
cXeMaJapblH Talaay.

T'uaporpadusIIbIK JKeTiHi KapTara Tycipy.
A#MaKTBIK Cy GaTaHCBIHBIH eceOiH Kyprisy:
AFBIH MOJIIIEPiH, Cy WIBIFBIHBIH, TYTHIHY
KOJIeMiH ecerTey.

Cy TanmbUIBIFBl  HEMECe  MOJIIIBLIBIK
JICHIeiliH Oaranay.

CyMeH KaMTaMachI3 €Ty JKYHerepin Tanaay:
Ipi cy okyienepinin (Mbicansl, Apai-
Cripnapust, Epric-Kaparanipsl) KyMbICEIHA
Tajaay xKacay.

Enni  mexenzepneri cymeH o kaOapIKTay
Ke3Jiepin Oaranay.

Cy pecypcTapblH yYTBIMABI HaiizamaHy
9MIiCTEpiH YChIHY:

Cy YHEM/Iey TEXHOJIOTUSIIAPEL.

Kaiita xongany, cy3y, »KaHOBIP CybIH )KHHAY.

DKOJOTHUSIIBIK JKOHE QJICYMETTIK-
9KOHOMUKAJIBIK Oaraiay:
Cy TaMIIBUIBIFBIHBIH aybul

LIapyalbUIBIFBIHA, XaJIbIKKA JKOHEe TaOUFaTKa
ocepiH Oaranay.

Cy pecypcrapsl MEH KiIMMar e3repici
apachIHaFbl OaliIaHbIC.

Bonmslie pecypcsl
u
BOJI000€ECIIEUEHHO
CTb TEPPUTOPUH
PecnyOnuku
Kazaxcran

BII/ KB

VRVTRK/
2214

15/30/55/12.5/2
25

IIpepexBu3ut
bI:
Wudopmanyonn
o-
KOMMYHHKAIIHO
HHBIE
TEXHOJIOTHH
IMocTpexBe3nT
bI:

I'maposnorus u
peryaupoBaHue
CTOKa

Henn: (dopmupoBanue
CUCTEMAaTHYECKUX  3HAaHMH O
BOJHBIX pecypcax u
BOJJ000ECTICYEHHOCTH

TEPPUTOPHUU Kazaxcrana,
SABJISAIOLIUXCA OCHOBOM
MPaKTUYECKOH u Hay4YHOH
JEATEIbHOCTU CHEIHAINCTOB II0
BOJHBIM pecypcam,

MO3BOJSIIONIMM ~ TPAaMOTHO M
3G GEeKTUBHO pemaTh 3aga4d Mo
HCIIONB30BAHHUIO MOBEPXHOCTHOTO

O6pa3zoBanme: KiacCH(UKAIMSA  BOJHBIX
pecypcoB Kazaxcrana:

INoBepxHOCTHEIE ~ BOABL:  PeKH,  03€pa,
Bopoxpanmnmia (Mptem, Ceipaapes, Mim,
Banxam u np.).

I'pyHTOBBIE U MUHEpATBHBIE BOJIBI.
MenuopaTHBHEIE U TEXHUYECKNE BOIBI.
PernonansHoe — pacmpesiefieHHE — BOTHBIX

pecypcoB:
30HBI c BBICOKUM u HU3KHM
BOJIOCHA0KEHHEM.

Oco0EHHOCTH apUIHBIX (CYXHX) 30H.




u TOA3€MHOI0 CTOKa B

pa3IUYHBIX chepax
XO3SUCTBEHHOW IEATEIHHOCTH, a
TaKKe YIIY4IIEHUIO
9KOJIOTUYECKOH O0OCTaHOBKH B
Ppas3IUYHbIX peruoHax
Pecniy6muku.

Copnep:xanue: W3zydenue
(hopmupoBaHus CHUCTEMHBIX
3HaHMH O BOJAHBIX pecypcax u
BOJ1000€ECIIEYEHHOCTH
TEPPUTOPUH PecniyOnuku
Kazaxcran. VYiyduienue

9KOJIOTUYECKO OOCTaHOBKH B
pa3UYHBIX PErHOHaX, pELICHHE
BOIIPOCOB HCIOJIb30BaAHUS
MOBEPXHOCTHBIX M  IOI3EMHbIX
BOA B  pasnuuHbIX  cepax
XO3SIICTBEHHOM  JIEATEIBbHOCTH.
O3HakOMIICHME€ C  BOJIHBIMH
pecypcamMu Ha TEPPUTOPHHA, HX
(hopMupoBaHueM,
pacrpocTpaHeHHEM,
9KOJIOTHYECKMMH  acleKTaMd B
001aCTH  BOJIHBIX PECYPCOB
MyTSAMU UX PELICHUS.

TpaHcrpaHUYHBIE PEKM U MEXIYHAPOIHbIE
BOJIHBIC OTHOIICHUSI.

Bonauslit 6ananc U rHAPOIOTHIECKHI UK
IIpouecchl ocaxeHus, UCIAPEHHUs], CTOKA 1
MHQUIBTPALUH.

TIpu4nHBI U TOCIEACTBHUS HEXBATKH BOJIBI.
Otpaciu BOOIOIb30BaHUS:

CenbCKOE  XO3SMCTBO, HPOMBIIIEHHOCTb,
KOMMYHAJIbHOE XO3SICTBO, SHEPIeTHKA.
DKOHOMHYECKOE M IKOJIOTMYECKOe 3HaUCHHE
BOJIBI.

VYupaBneHue  BOOHBIMH — pecypcaMu U
[IPaBOBbIE OCHOBBI:

Boanblit  xoneke PK  u  HOopMaTHBHO-
MPaBOBBIC AKTHI.

MeponpusTus 10 IJIAHUPOBAHUIO U OXPaHE

BOJIHBIX PECYPCOB.
HaBBIKH: 4YTCHHE M COCTaBJICHHE KapT
BOJIHBIX PECYPCOB:

Ananus BOJIOXO351CTBEHHBIX CcXeM

tepputopun Kazaxcrana.
KaprorpadupoBanne  ruaporpaduueckoit
ceTu.

Benenne ydera perdoHaILHOIO BOIHOIO
OanaHca:

Pacuer konmuecTBa CTOKA, pacxoia BOJIBI,
o0beMa oTpeOIeHHUS.

Ouenka ypoBHs AebHIMTa WIH H300WIHS
BOJIBI.

AHaIIN3 CHCTEM BOIOCHA0KEHUS:

Amnanuz paboThl KPYMHBIX BOJIHBIX CHUCTEM
(manpumep,  Apan-Celpnapbst,  WpTbim-
Kaparanna).

OlleHKa HCTOYHMKOB BOJOCHA0KEHHUS B
HACEJICHHBIX ITyHKTAX.

IIpemioXXuTe  METOABI  PalMOHAILHOTO
HCIIOJIb30BaHKs BOAHBIX PECYPCOB:
Bopocbeperaromue TEXHOIOTHH.

IMoBTOpHOE WCTIONB30BAHUE, (UIBTPAIINS,
cOOp 10XKIEBOM BOBI.
DKkonoruyeckas "
9KOHOMHYECKAs OIICHKA!
OneHka BO3JIEHCTBHS AeduIMTa BOABI Ha
CENbCKOE XO3SHCTBO, HACEICHHE U IIPUPOLY.
CBsi3b MEXAy BOOHBIMH pECypcaMH H
M3MCHEHHEM KIIMMATa.

COIMAIbHO-

Water Resources
and Water Supply
of Territory of
Republic of
Kazakhstan

BD/EC

WRWSTR
K /2214

15/30/55/12.5/2
25

Prerequisites:
Information and
communication
technologies
Post-
requirements:
Hydrology and
flow regulation

Purpose: formation of systematic
knowledge about water resources
and water availability of the
territory of Kazakhstan, which are
the main practical and scientific
activities of specialists in water
resources, allowing competently
and effectively solve problems on
the use of surface and
underground runoff in various

Education: classification of Kazakhstan's
water resources:

Surface waters: rivers, lakes, reservoirs
(Irtysh, Syrdarya, Ili, Balkhash, etc.).
Groundwater and mineral waters.
Reclamation and industrial waters.

Regional distribution of water resources:
Areas with high and low water supply.
Features of arid (dry) zones.

Transboundary rivers and international water




spheres of economic activity, as
well as improving the
environmental situation in various
regions of the Republic.

Content: Study of the formation
of systemic knowledge about
water  resources and  water
availability of the territory of the
Republic of Kazakhstan.
Improving the environmental
situation in various regions,
solving issues of the use of
surface and groundwater in
various spheres of economic
activity.  Familiarization  with
water resources in the territory,
their ~ formation,  distribution,
environmental aspects in the field
of water resources and ways to
solve them.

relations.

Water balance and hydrological cycle:
Processes of precipitation, evaporation,
runoff and infiltration.

Causes and consequences of water shortage.
Water use industries:

Agriculture, industry, utilities, energy.

The economic and ecological importance of
water.

Water resources management and legal
framework:

The Water Code of the Republic of
Kazakhstan and regulatory legal acts.
Planning and protection of water resources.
Skills: reading and mapping water resources:
Analysis of water management schemes of
the territory of Kazakhstan.

Mapping of the hydrographic network.
Keeping records of the regional water
balance:

Calculating the amount of runoff, water
consumption, and consumption volume.
Assessment of the level of water scarcity or
abundance.

Analysis of water supply systems:

Analysis of the operation of large water
systems (for example, the Aral-Syrdarya,
Irtysh-Karaganda).

Assessment of water supply sources in
populated areas.

To propose methods of rational use of water
resources:

Water-saving technologies.

Reuse, filtration, rainwater harvesting.
Environmental and socio-economic
assessment:

Assessment of the impact of water scarcity
on agriculture, population and nature.

The relationship between water resources
and climate change.

MamMaHJBIK  Herisi/
OCHOBBI
CIIeaabHOCTH/
Basics of speciality

Cy
IIapyanblIbIFbl
HBICAaHIAPBL
KYPBIIBIMAAPBIHI
a KOJITaHbIJIaThIH

KYPBLIBIC
MaTepuanIapbl

BIl/ TK

KRZhUZh
ASR/2214

15/30/55/12.5/2
25

IIpepexBusuTT
ep:
AKMnapaTTelK -
KOMMYHHKALHSI
JTIBIK
TEXHOJIOTHsUIAP
IMocTpexBe3uT
Tep:
T'unponorus
JKOHE  aFBIHABI
perrey

MakcaTtbl: KypbUIBIMIBIK >KOHE
KYPBITBIC MaTepHalIapbIHBIH
KYPaMBl, KYPBUIBIMBI MeH
KacHeTTepiHiH e3apa OalNaHBICHL,
OCBI  TIPOLECTEPAiH  KOFaphl
camachlH JKOHE  XaJIBIKAPAJIBIK
HOPMAaTHBTIK-KYKBIKTBIK
Ky)XaTrapra COUKECTIriH
KaMTaMachl3 eTe OTBIPBIN, Cy
naiinanany 00BEKTiIepiH
maiijianany Typaisl TYCIHIKTEpi
urepy.

Ma3smMyHbI:  CBIPTKBI  Oenrinepi
MEH TaHOaJIaHybl OOMBIHINA AYBLT
[IapyanIbUIBIFBI cyMeH
KAOIBIKTAY JKOHE  CyITaHIBIPY

Biuimi: Kypputbic  MaTepuasiapbIHbIH
TYpJiepi MeH KacHeTTepi:

Cy IIapyaIIbLUIBIFbI HBICaH/IAPbIH/A
(apnamap, Oererrep, cy  KoWMajapsbl,
THAPOTEXHUKAIIBIK KYpBUIBICTAp)
KOJITaHbLIATHIH HET13r1 KYPBLIbIC

MaTepualIapbiH (6eroH, TeMipOeToH,
TacTap, caz0albIK, METall, IUIacTMacca,
THIPOOKIIAYJIAFBIII MaTepUaiap *aHe T.0.)
oimy;

OnapapiH  (U3MKa-MEXaHUKAIBIK,  CyFa
TO3IMIIIIK, as3Fa TO3IMALTIK, KOPPO3UsFa
KapChI TYPY CHSKTBI KACHETTEPiH MEHTEpY.
MarepuannapbIH KOJIJIaHy canaiapbl:
Oprypii cy LIapyanbUIBIFbI
KYPBUIBICTAPBIHBIH_CPEKIICTIKTepiHe CofiKec




OOBEKTINEPIHIH ~ KYPBUIBICHIH/A

Taii[anaHbUIaThIH KYpPBUIBIC
MaTepHaIIapbl MEH
OyiibIMapPBIHBIH TYpi MEH
canacblH aliKbIH Ay,

KOJIIAHBICTAFbl  JKYKTEMENIEPIiH
CHIIATBIH JKQHE CBHIPTKBI OpTa
JKaFlalIapblH  €CKepe  OTHIPBII
xonmany. Cy Ke3iHIH TypiHe,
peibedxe JKOHE backa
JKarjainapra  OaiaHBICTBI  CY
KaOBUIIANTBIH, PETTEHTIH KOHE
KOCaJIKbI KYPBUIBICTAP/IBIH
KOHCTPYKIMsChL.  CBIPTKBI  CY
KYOBIpJIapplH ~ Tecey  Ke3iHgeri
KYPBUIBIC nporecTepi MeH
olepanusiIapsl, KYOBIpIappt
Kyy, HAe3HH(EKIusulay IKoHe
naiigananyra 6epy TopTioi.

MaTepHaapAblH THIMII KOJaHy
Tocinmepin Oy  (MBICajbl, apHamapbl
OeroHnay, Oerertepre JIAMBIKTaIFaH
MaTepUalIapabl TaHaYy).

3amaHayu MaTtepualiap MEH
TEXHOJIOTHSIIAp:

Kana HMHHOBALIUSIBIK KYPBUIBIC
MaTepHaiapbl (TeOCHHTETHKa,

KOMIIO3UTTEp, MOJHUMeEpliep KoHEe T.0.)
TypaJibl TYCIHIK;

MatepuangapabiH 9KOJIOTUSIIIBIK
KayilCi3AiriH, SKOHOMHKAJBIK THIMALUTIITIH
Oaranay.

Kypbuibic MaTepHanfapblH ChIHAY dicTepi:
Matepuangapast 3epTXaHaJIbIK KOHE
JaJanblK JKariaiiga chlHAY OficTepiH Oity
(GepikTiK, TBHIFBI3/IBIK, BUIFAJIIBLIBIK,
CY3TiLITIK KacueTTepi xoHe T.0.).
JlaFabIchl:- aTepuaiiapibl AYPbIC TAHAAY:
Cy IIapyalIbUIbIFbI HBICAHBIHBIH
mrapTrapeiHa  (Cy  KBICBIMBIL,  KJIUMAT,
TOIBIPAK ~ JKaFraaiibl) caii KYpBUIbIC
MaTepHalAapbIiH TaHIal OiTy.

CanaceiH Oarasay jKOHE ChIHAY:

Kypbuibic  MaTepHaIapblHBIH  CanachlH
aHbIKTaH any;

CraHgapTrapra CoWKeC CBIHAK JKYPTi3il,
KOPBITHIH/IBI IIbIFapa Oiy.

Kypouibic yaepiciuae kongana 6iy:
Martepuaigap/s! TyphiC OHIEY KOHE OpHATY
JaFaplIapeiHa ue Ooiy (Mbicanbl, OETOH
apajacTeIpy, apMaTypaHbl opHary,
TH/IPOOKIIAYIIAFbIIITE TOCEY).

Kobanay xyMbICTapbIH/a KOJJIAHY:
Kobanay >xoHe cMeTanblK KykaTTamanapja
MatepHa TYpIIepiH Heri3ei Oiny;
Marepuan HIBIFBIHBIH ecenTei 0iy.

IToBepxHOCTHBIE 1
MOI3eMHBIE
BOJIHBIE PECYPCHI
PecnyGnuku
Kasaxcran

BJ/ KB

PPVRRK/2
214

15/30/55/12.5/2
25

IIpepexBusut
bI:
Wudopmanyonn
o-
KOMMYHHKAIIHO
HHBIE
TEXHOJIOTHU
IHocTpexBe3ut
bI:

Tunponorus u
perynupoBaHue
CTOKa

Heab: oOyuyeHue oOyyaroUMxcs
Ha OCHOBE COBPEMEHHBIX
BOJIOCOEPEraroIuX TEXHOIOTHH,
OIICHKH  BOJONOTpeONeHus B
OTpacisiX SKOHOMHKH C y4eTOM
BOOCOEPEKEHNUST U HM3YUCHHUS
mmyTei YITy4IIeHUs
MEXTOCyJapCTBEHHBIX  BOJHBIX

OTHOILICHUH, pa3BuTHA
OTHOIIEHUH pacnpeneneHus
MOA3EMHBIX BOJ, MEX0a30BBIX U
TPaHCTPAaHUIHBIX PEUHBIX
CTOKOB.

Copnep:xanue: Onpenenexne

HMCTOYHHUKOB MOJA3EMHBIX "
MOBEPXHOCTHBIX BOA Pecrybuku
Kazaxcran. OcBoeHue
BO3MOKHOCTH CO3aHus
B3aHMOCBSI3U MEXAY

Oopa3zoBanue: BUBI " CBOICTBa
CTPOHTENBHEIX MAaTEPHAIIOB:

3HaHue OCHOBHBIX CTPOUTENBHBIX
MatepuanoB (OeroH, sxene3oberoH, Kamuu,
TIMHa, MeTaJll, MIACTHK,

THAPOHU3O/AIIHOHHbIE MaTepHalbl U Ip.),
NPUMEHSAEMBIX ~HA  BOJOXO3SHCTBEHHBIX

00beKTax (kaHaJBI, JTaMOBbI,
BOJIOXPAHUITHIIIA, THIPOTEXHUYECKUE
COOPYKEHHS) ;

OBnajieHHe TakUMH  CBOWCTBaAMH, Kak

(u3HKO-MEXaHHYECKHE, BOJIOCTOIKOCTB,
MOPO30CTOHKOCTB, KOPPO3HOHHAsI
CTOMKOCTB.

O0nacTv NPUMEHEHUS! MATEPUAIIOB:

3HaHue cnocoboB 3(hPEeKTUBHOTO

TIPUMEHEHUS MaTEpHUAIOB B COOTBETCTBUU C
0COOCHHOCTSIMH PasIU4YHBIX
BOJIOXO35THCTBEHHBIX COOpy)KeHI/Iﬁ




MOBEPXHOCTHBIMU M TTOJ3EMHBIMH
BOJIAaMH;  OLICHKA  IOTCHIMaa
MOBEPXHOCTHBIX BOJ, H3ydCHHE
BOJHBIX OacceiiHoB Kaszaxcrana.
O3HaKOMIJICHHE C HWCTOYHUKAMH
BOJIHBIX PECYPCOB PETHOHa M HX
(opmupoBaHUEM.
DKOJIOTHYeCKHe  acleKTbhl B
00J1aCTH  BOJHBIX PECYpPCOB U
croco0bl ux peeHus. M3yuenne
MOA3EMHBIX BOJHBIX PECYPCOB.

(Hanpumep, GETOHHPOBAaHHE KAHAJIOB, BEIOOD
MaTepuaoB, MOAXOIIIIUX IS IUIOTHH).
CoBpeMEHHBIC MaTEPUAIIbl U TEXHOJIOTHHU:
TloHsaTHE O  HOBBIX  HMHHOBALMOHHBIX
CTPOUTENBHBIX MaTepHanax (TeOCHHTETHKA,
KOMITO3HTBI, TOJIUMEPHI U JIP.) ;

OneHka  3KOJOrMYecKoi  0e30IacHOCTH,

9KOHOMHUYECKOM 3¢ dHeKTHBHOCTH
MaTepHaloB.
Mertozbt HCIIBITAaHUI CTPOUTEIILHBIX
MaTepHalIoB:

3HaHUEe METO/OB UCIIBITAaHUH MaTepHaloB B
7a00paTOpHBIX M MOJEBBIX  YCIOBHAX
(TIpOYHOCTS, IUIOTHOCTB, BJIAXKHOCTb,
(HUIBTpYyIOmUE CBOKCTBA U AAP.).

HaBbIKu: - npaBUIbHBIN BEIOOP aT€pUAIOB:
Ymerb BBIOMpATh CTPOUTENbHbIE
MaTepHallbl, COOTBETCTBYIOLIHE YCIIOBHSAM
BOJIOXO35IHICTBEHHOT0 00BbEKTa (HAIOp BOJIBI,
KJIMMAT, TI0YBEHHBIC YCIOBHS).

OueHKa U HCIIBITaHUE KayecTBa:

YMerb onpenensTb KauecTBO CTPOUTEIBHBIX
MaTepHaoB;

YMeTb NpOBOIUTH HCIBITAHHUS M JeJaTh
BBIBOJIbI B COOTBETCTBHHU CO CTaHAAPTAMU.

VYwmenue MPUMEHSATh B nporecce
CTPOUTENBCTBA!

Mmerp HaBBIKM INpPaBHIbHOW 00pabOTKH M
YCTaHOBKH MaTepHaloB (nanpumep,

OCTOHHpOBAaHHE, YCTaHOBKA  apMaTyphbl,
yKJIaaKa THAPOH3O0TIALMH).

IIpuMenenue B IPOEKTHHIX paboTax:

YMeTs 000CHOBHIBATH BHIBI MAaTEpPHAJIOB B
TIPOEKTHON M CMETHOM JOKYMEHTALlUH;
VMeThb paccUUTHIBATh PACXOJ MaTepHana.

Surface and
Underground
Water Resources
of Republic of
Kazakhstan

BD/EC

SUWRRK/
2214

15/30/55/12.5/2
25

Prerequisites:
Information and
communication
technologies
Post-
requirements:
Hydrology and
flow regulation

Purpose: training of students on
the basis of modern water-saving
technologies, assessment of water
consumption in economic sectors,
taking into account  water
conservation and studying ways
to improve interstate water
relations, development of
relations of groundwater
distribution, interbasic  and
transboundary river flows.

Content:  Determination  of
sources of underground and
surface waters of the Republic of
Kazakhstan. Development of the
possibility  of creating a
relationship between surface and
groundwater; assessment of the
potential of surface waters, study
of water basins of Kazakhstan.
Familiarization with the sources

Education: types and properties of building
materials:

Knowledge of basic building materials
(concrete, reinforced concrete, stones, clay,
metal, plastic, waterproofing materials, etc.)
used in water management facilities (canals,
dams, reservoirs, hydraulic structures) ;
Mastering such properties as physico-
mechanical,  water  resistance,  frost
resistance, corrosion resistance.

Areas of application of materials:

Knowledge of ways to effectively use
materials in  accordance  with  the
characteristics of various water management
facilities (for example, concreting channels,
choosing materials suitable for dams).
Modern materials and technologies:

The concept of new innovative building
materials (geosynthetics, composites,
polymers, etc.);

Assessment  of environmental  safety,




of water resources of the region
and their formation.
Environmental aspects in the field
of water resources and ways to
solve them. Study of underground
water resources.

economic efficiency of materials.

Methods of testing building materials:
Knowledge of methods of testing materials
in laboratory and field conditions (strength,
density, humidity, filtration properties, etc.).
Skills: - the right choice of materials:

Be able to choose building materials that
meet the conditions of a water management
facility (water pressure, climate, soil
conditions).

Quality assessment and testing:

Be able to determine the quality of building
materials;

Be able to conduct tests and draw
conclusions in accordance with the
standards.

The ability to apply in the construction
process:

Have the skills of proper processing and
installation of materials (for example,
concreting, installing ~ fittings,  laying
waterproofing).

Application in design work:

Be able to justify the types of materials in
the design and estimate documentation;

Be able to calculate the material
consumption.

Cy
[IapyallblIbIFbI
HBICAaHapbL
KYPBIIBIMIApbIH
a KOJIJIaHbLIAThIH

KYPBIITBIC
MaTepHaapsl

BIl/ TK

SShNKKK
M/4311

15/30/50/10/15

IIpepexkBU3HTT
ep:

OHpipicTik
npaktuka II
IMocTpekBU3UT
Tep: Cy
pecypcTapbiH
Hackapy

MakcaTbl: KYPBUIBIMABIK JKSHE
KYPBUIBIC MaTepHalJapbIHbIH
KYpaMBHl, KYPBUIBIMBI MeH
KacHeTTepiHiH e3apa OalnaHBICHL,
OCBI MIPOLIECTEPIIH JKOFapPhI
camachlH  JKOHE  XaJIBIKAPAaJIBIK
HOPMATHBTIK-KYKBIKTBIK
Ky)XaTTapra COMKECTIriH
KaMTaMachkl3 €Te OTBHIPBI, Cy
naiinanany 00BeKTiIepiH
naiianany Typaybsl TYCIHIKTEpi
urepy.

Ma3smMyHbI:  CBIPTKBI  Oenrinepi
MeH TaHOalaHybl OOMBIHINA ayBLI
[IapyanbUIbIFBI CyMeH
KaOABIKTAy JKOHE CYNaHABIPY
OOBEKTINEPIHIH  KYpPBUIBICHIHAA

TMai1aIaHbUIaTEIH KYpBUIBIC
MaTepHaiapbl MeH
OyibIMIaPBIHBIH TYpi MEH
cartachelH aliKpIHAY,

KOJIIQHBICTaFbl  JKYKTEMENEP/IiH
CHIATBIH JKQHE CBHIPTKBI OpTa
JKAaFaiapblH  €cKepe  OTBIPHII
xonmany. Cy Ke3iHIH TypiHe,
penbedxe JKOHE Oacka
KaFjaidnapra  OaillaHBICTBI  Cy
KaOBUIIANTBIH, DPETTEHTIH JKOHE
KOCaJIKBI KYPBUIBICTA/IBIH

Binimi: Kyppuibic  MaTepuaniapbiHbIH
TYpJiepi MEH KacHeTTepiH Oiy:

BeroH, TeMipOeTOH, TAOUFU JKOHE >KaCaHIbI
TacTap, MeETall, aFall, ca3, MHOJHMEpIiK
JKOHE TUIPOOKILIAYNAFBII MaTepHaAapAbIH
(hH3HKAIBIK KOHE MEXaHUKAIIBIK KacHeTTepi;
MarepuannapablH cyra Te3IMILIr, as3fa
IIBIJaMIBUTBIFBL, TBIFBI3/IBIFbI JKOHE
OepikTiri.

MarepuangapiblH =~ Cy  IIApyalIbIIbIFbI
KYPBUIBIMIApbIHIA KOJIaHBLTY
epeKIIeniKTepi:

Bererrep, apHanap, cy KoiiManapsl, cysriiey
JKydenepi jkoHe Oacka THIPOTEXHHUKAJbIK
HBICAaHJApJa MaTepuagapibl KOJIaHYIbIH
epeKIIeIiKTepi;

CyIblH ~ JKOHE  TONBIPAKTHIH  OCEPiHEH
TYBIHIANUTBIH KOPPO3HsI MEH Oy3bLTyIapiaH
KOpFaHy aJicrepi.

Kypsiibic MaTepraniapblH ChIHAY 9JicTepi:
Marepuanmapasl  3epTXaHaJbIK OKapaiiia
ChlHAY JKOHE camachlH Oaranay oicTepi
TypaJbl Oitim;

MeMIIeKeTTIK CTaHAapTTap MEH TEXHUKAIIBIK
TajanTapabl MEHTepy.
JlaFabichl: Kypbiaeic  MaTepuangapbiH
IYpBIC TaHJAy )KOHE KOJIaHy:

Hebicannbly JkyMbIC IIapTTapblHa Ccolikec
THiIMJII MAaTEpHAII TYpJIepiH TaHal Oity;




KOHCTPYKIWsACHL.  CBIPTKBI  Cy
KyOBIpIapblH  Tecey  Ke3iHzeri
KYPBUIBIC ~ TIpOLECTEpPi  MeH
ornepanusnapsl, KyOBbIpIIap st
Kyy, JAe3uH(EKIHsIay — IKOHE
naiigananyra 6epy TopTiOi.

Konmany  kesiHme — Kayimci3mik — JkoHE
9KOJIOTHSIIBIK TaJIaNTapbl €CKEpy.
MarepuannapablH canacslH Oaranai Ouy:
3epTXaHalblK  ChIHAKTap  HOTIDKECiHAE
MaTepHaIIbIH KapaM/IbUIbIFbIH aHBIKTAY;
KobGanbIK-TEeXHUKAIBIK ~ Ky)KaTTaMaJapMeH
JKYMBIC iCTey.

Kypbutbic  GapbiChlHZA — MaTepHaIapibl
KOJIJaHy TeXHHKACBIH MEHIepY:

Kocna pnaiibinpay, OGeToH Kylo, apMmatypa
OpHaTy, OKIIayliay >KYMBICTAPbIH XYpri3y
TOCIUIIEpiH MEHTEpY;

Kypbuibic  GapbichlHOa camaHbl —Oakbuiay
JKOHE KYPBUIIC HOPMaJIapbIH CaKTay.

CrpourenbHbIe
MaTtepuabl
MPUMEHSEMBIC
IIPU COOPYKEHUU
BOJIOXO35CTBEHH
BIX OOBEKTOB

B/ KB

SMPPSVO/
4311

15/30/50/10/15

IIpepexBuU3NT
bI:
IIpousBoacTBeH
Has npakTuka Il
IocTpexkBU3NT
bI: YIIpaBJICHUE
BOJHBIMH
pecypcamu

ean: OBJIaJICHHS
MPEICTaBICHUII O B3aUMOCBSI3H
cocTaBa, CTPOCHHMS U CBOMCTB

KOHCTPYKIIMOHHBIX u
CTPOHTETHHBIX MaTepuasoB,
9KCIUTyaTaluu 00BEKTOB
BOJIOIIOJIb30BaHUS c
obecrnieueHueM BBICOKOTO

KayecTBa JTUX IIPOLECCOB U
COOTBETCTBHSI  MEXyHapOJIHBIM
HOPMAaTHBHO-IIPABOBBIM

JOKyMEHTaM.
Coaepixanme: OIpeneNsaTs IO
BHELIHUM HPHU3HAKAM u

MapKMpOBKE BHI U KadecTBO
CTPOHTENBHBIX ~MaTepHalloB M|
H37eNnHi, UCIIONB3YEeMBIX Ha
CTPOUTEBCTBE 00BEKTOB
CeJILCKOXO03SIHCTBEHHOTO
BOJOCHAOKCHHS U OOBOJHEHUS,
yCTaHaBIUBATh 00IACTH UX
MIPUMEHEHUSI ¢ YIETOM XapakTepa
JIeHCTBYIOMUX Harpy3ok u
YCIOBHH BHEIIHEH cpenpl.
KoHcTpykImio  BO03a00pHEIX,
PEeryIHpyIOIIUX M 3alacHBIX
COOPY)KEHHH B 3aBUCUMOCTH OT
BHJIa BOJOMCTOYHNKA, penbeda u
Opyrux ycnoBuid. CTpoHTeIbHBIE
IpOLECCHl U ONepaluy IIpH
MIPOKJIaKe Hapy»XHBIX
BOJJOTIPOBOJIOB, MOPSAIOK
MIPOMBIBKH, Je3uHGEKIMd |
craun Tpy6OIpoBOIOB B
9KCILTyaTaluIo.

OGpa3oBaHue: 3HAaHHE BHIOB W CBOWCTB
CTPOUTENBHBIX MaTEPHAIIOB:

@du3nyeckue M MEXaHHYECKHE CBOICTBA
OeToHa, Kele300eTOHa, NPHPOJHBIX H
HCKYCCTBEHHBIX KaMHEH, MeTaluia, Aepesa,
TJIMHBI, IOJIIMEPHBIX u
THAPOU30JIALIHOHHBIX MAaTCPUAIIOB,;
BoponenpoHuiaeMocTb, MOPO30CTOMKOCTB,
[UIOTHOCTB W [IPOYHOCTH MATEPHAIIOB.
OcO0EHHOCTH IIPUMEHEHUs] MaTepHaloB B
BOJIOXO35HCTBEHHBIX COOPYKEHHUSAX:
OCO0EHHOCTH TIPUMEHEHHS] MATepHAIOB Ha
[UIOTHHAX, KaHauaX, BOJOXPAaHWIMILAX,
cHCTeMax ¢bunbTpamn u JpYrux
THAPOTEXHUYECKUX 00BEKTaX;

Meroasl  3alUTBl  OT  KOPPO3WH |
pa3pylleHu#, BbI3BAaHHBIX BO3JAEHCTBHEM
BOJIBI Y TTOYBBL.

Mertomst HCTIBITAaHUH
MaTepHaloB:

3HaHME METOAOB HCHBITAHHII M OLEHKH
Ka4yecTBa MaTepHaloB B JIA0OPAaTOPHBIX
YCIIOBHSIX;

OcBoeHHE TOCYIapCTBEHHBIX CTaHAAPTOB U
TEXHHYECKHX TPEOOBaHHIA.

Hagpiku: MPaBUIIbHBIN BBIOOD "
MPHMEHEHHE CTPOUTEIIFHBIX MaTePHAIIOB:
VYmenne moxdupath 3(PGEKTUBHBIE BHABI
MaTepHaloB B COOTBETCTBHH C YCIOBHSIMHU
paboThl 00BEKTA;

VYuer  TpeGoBaHMii ~ OGe30macHOCTH |
OKPYKAFOIIEH CPEbI PH MPHUMEHCHHUH.
YMeHue OleHHBATh Ka4eCTBO MAaTEPHATIOB!
OrnpezienieHne MPUTOJHOCTH Marephana B
pe3yabTaTe 1a00paTOPHBIX HCHBITAHMI;

CTPOUTEIbHBIX

Pabora c MIPOEKTHO-TEXHUYECKON
JIOKyMEHTalueH.
OsnajexHue TEXHUKOH [IPUMCHECHUS

MaTepHaioB B IIPOLECCE CTPOUTENLCTBA:
Biagers mpueMamMH NPUTOTOBJICHHST CMECH,
3aIMBKH OCTOHA, YCTAaHOBKH apMaTypsl,
IIPOBEICHUS H30IAIIHOHHEIX paboT;




KOHTPOJ'IL Ka4decTBa u coOJtroieHne
CTPOUTEIIbHBIX HOpM B npouecce
CTPOUTEIILCTBA.

Construction BD/EC CMUCWFH 15/30/50/10/15 Prerequisites: Purpose: to master the concepts | Education: knowledge of the types and
Materials used in 4311 Production of the connect between the | properties of building materials:
Construction of Practice Il composition,  structure  and | Physical and mechanical properties of
Water Facilities Post- properties of structural and | concrete, reinforced concrete, natural and

requirements: building materials, the operation | artificial stones, metal, wood, clay, polymer
water resources | of water use facilities with | and waterproofing materials;
management ensuring the high quality of these | Water resistance, frost resistance, density
processes and compliance with | and durability of materials.
international regulatory | Features of the use of materials in water
documents. management facilities:
Content: to determine by | Features of materials application in dams,
external signs and labeling the | canals, reservoirs, filtration systems and
type and quality of building | other hydraulic engineering facilities;
materials and products used in the | Methods of protection against corrosion and
construction of agricultural water | damage caused by exposure to water and
supply and irrigation facilities, to | soil.
establish their areas Methods of testing building materials:
applications taking into account | Knowledge of methods of testing and
the nature of the operating loads | evaluating the quality of materials in the
and environmental conditions. | laboratory;
The design of water intake, | Mastering state standards and technical
regulatory and  replacement | requirements.
structures, depending on the type | Skills: the right choice and application of
of water source, terrain and other | building materials:
conditions. Construction | The ability to select effective types of
processes and operations during | materials in accordance with the working
the laying of external water pipes, | conditions of the facility;
the procedure for flushing, | Consideration of safety and environmental
disinfection and commissioning | requirements during application.
of pipelines. The ability to evaluate the quality of
materials:
Determination of the suitability of the
material as a result of laboratory tests;
Work  with  design and technical
documentation.
Mastering the technique of using materials in
the construction process:
Master the techniques of preparing mixtures,
pouring concrete, installing fittings, and
carrying out insulation work;
Quality control and compliance with
building regulations during the construction
process.
MamaHabIK — Herisi/ Cymen BIT/ TK SBZh/4311 15/30/50/10/15 IpepexBusurt | MakcaTbl: cymeH jkababikray | Bimimi: Cymen »kaGapikray sxyienepiin
OcHOBBI XKaOIBIKTay SKOHE ep: xKoHe cy Oypy kyifemepin | Herizmepi:
CIIeIHabHOCTH/ cy Oypy xyitenepi OHAipicTiK xkobamay Herizgepi OoiipiHmia | CymeH jkabOapIkTay Ke3zmepi (kep YCTi jkoHe
Basics of speciality npaxruka 11 OUTIMIl  KaNbINTACTBIPY KOHE | JKep acThl CyJapbl), OJApAbIH —CamaliblK
IMocTpexkBU3NT | >ka0ABIKTAPIBI ipIKTeyMEH | cuUmarTamalapbl;
Tep: Cy oJsapAbl ecernTey; cymen | Cy Tasapry omicTepi  (MEXaHHKAIBIK,
pecypcTapbiH >Ka6;1m<1‘ay JKOHE cy 6¥py XUMUSAIIBIK, GI/IOHOFI/UUTBIK JKOHE
6ackapy KyHenepi KYPBUIBICTAPBIHBIH | (DU3UKAIBIK);
KelleHiH dxobanay sxoHe camy | CymeH XKaOIpIKTay KeNTepiHig

YUIiH ANBIHFAH Oimimai

NIEMEHTTEpPi: Cy TapTy CTAHILMSIAPbl, CY




IIBIFAPMAIIIBUIBIK naiiganany
JAFABUIAPbIH  JAMBITY  OOJIBII
TaObLIABL.

Ma3sMyHBI: - CyMeH KaOabIKTay
JKoHe ¢y  Oypy  kyierepi
caJaChIHaFbl HETi3ePMEH JKOHE
Ka3ipri 3aMaHFbl JKETiCTIKTEpPMEH
TaHBICTBIPY, - CYMEH KaOABbIKTay
JKOHE Ccy Oypy Kyienepi MeH
CXEMaJaphlHbIH  IapaMeTpliepin
ecenrey SpicTeMeNepiHig
€pEeKLICNIKTEPIH 3epAeey, CyMeH
KaO/bIKTay —JKoHE cy  Oypy

JKENiIepin skobanay, -
THAPABIMKAIBIK  JKaOIbIKTap/BI
ecenrey JKOHE ipikTeyai

OpbIHIAY, CYMEH >KaOabIKTay
JKOHE Cy Oypy JKYyHelepiH chlHay
JKOHE TalilaliaHy [PHHIUIITEPIH
aHBIKTAY.

Ta3apTy KOHJBIPFBLIAPHI, Cy KYObIpiapsl, Cy
KoiiManapbl, HACOC CTAHIUSIIAPbI.

Cy Oypy (xaHanmm3amus) KyHelepiHiH
KYPBUIBIMBI:

Imiki xoHE CBIPTKBI Cy Oypy JKyitenepiHig
TYpuiepi;

Jlacranran  cymsl  TasapTy  ojictepi
(GHOJIOTHSUIBIK,  MEXaHUKAJBIK,  (HU3UKO-
XUMUSIIBIK);

TYpPMBICTBIK ~ JKOHE  OHIIPICTIK  aFbIHABI
CyJap/ibl )KUHAY, TaChIMAJIAY, Ta3apTy XKOHE
arbI3y XKyHenepi.
T'unpaBnuKabiK JKOHE
ecemnreyJep:
KyObIpiapaassl Cy LIBIFBIHBIH, KBICBIMIBI,
KBUIIAM/IBIKTBI €CETITEY;

Cymen xabIplKTay KoHe Cy  Oypy
KyHenepin xKobaayabIH HeTi3ri
KaFu/Janapbl MCH CTaHIapTTapsbl.
DKOJIOTHSIIBIK JKOHE CAHUTAPIIBIK TAJIANTap:
CynpIH camnacblHa KOWBUIATBIH CAHHTAPJIBIK-
TUTHEHAIIBIK TaJIaITap;

AFBIH/IBI CyNap/blH KOpLIaFaH opTara acepi
JKOHE OHBI OOJIBIPMAY JKOJIIAPHI.

Jarabicel:  JKoOanay »KoHE TEXHUKAIBIK
ChI30aTapPMEH KYMBIC:

Cymen kabIpIKTay KOHE Cy  Oypy
JKYHENepiHiH ~ CXeMalapblH  CbhI3a  JKOHE
Tycinaipe 6iny;

Cy sxyienepiHiH >xo0amapblH MEMIIEKETTiK
HOpPMATHUBTEpre cafikec azipiey.
Mmxenepiik ecenteynep xKyprizy:

KyObIp ariamMeTpiH, KbICBIMBIH, Cy IIBIFBIHBIH
o1 ecenTeld Ouy;

Cy3y KoHE Ta3apTy KypbUIFbLIAPBIHBIH
Ka)XCTTi KyaTTBUIBIFBIH €CeIITey.
Kypbuirbuiapabl Tanaai ouy:

Hacocrap, ¢uubtpiep, apblHAbI  KOHE
CaMOTeK KYOBIpIIap CHSKTBI KaOIbIKTap/Ibl
HaKThl HBICAH TaJanTapblHa cail TaHzai
Oimy.

TexHUKaNbK  0aKpuldy  JKOHE  KbI3MET
KepcerTy:

Cymen xkabIplKTay KoHE Cy  Oypy
KyHenepiHin JKYMBICBIH Gaxpiay,
aKaymapibl  aHBIKTAy  JKOHE  JKOHACY
JKOJIIAPBIH MCHTEPY;

TEXHUKAJIBIK

Kayincizuik TEXHUKACBhIH JKOHE
9KOJIOTHSUIBIK TAJIANTAPBI CAKTAY.
Cucremsl B/ KB SVV/4311 15/30/50/10/15 ITpepexBU3HT Hens: ssusercs ¢dopmupoBanue | OfpaszoBaHue: OCHOBBI CHCTEM
BOJIOCHA0KECHHS U bI: 3HaHMH o OCHOBAaM | BOJIOCHAOXKEHHS:
BOZOOTBECHUS IIpon3BOACTBEH | KOHCTPYHPOBaHHS cucteM | HcrouyHuku BOZOCHA0KEHUS
Has npakTuka I | BogocHaOkeHust U | (IOBEPXHOCTHBIE M MOA3EMHBIC BOJIBI), UX
IocTpeKkBH3UT | BOJOOTBEACHHS M HX pacdeTa C | KaueCTBCHHBIC XapaKTEPUCTHKH,
bI: YIIPaBICHUE | MOAOOPOM obopynoBanust; | MeToapl OYMCTKM BOABI (MEXaHHYECKUE
BOJIHBIMH pa3BUTHE HABHIKOB TBOPUYECKOTO | ,XMMHUYECKHE, Ouonornueckue u




pecypcamu

HCIOJIb30BaHUA TNOJY4YCHHBIX
3HAHUU IS NPOCKTUPOBAHUA U

CTPOHTEIHCTBA KOMILIEKCa
COOpYKEHH cucTem
BOJIOCHA0KEHHS H
BOJJOOTBEICHUS.

Conep:kaHue: - O3HAKOMHUTH C

OCHOBaMH M  COBPEMEHHBIMH
JOOCTIKGHMSIME B obmactu
CHCTEM BOJIOCHAOKEHUS u
BOJIOOTBEJICHUS, -  W3y4HTh
OCOOEGHHOCTH METOIMK pacdeTa
[apaMeTpoB CHCTEM H  CXeM

BOJIOCHA0KEHHS H
BOJIOOTBE/ICHHSI, TPOSKTUPOBAHHSI
cereit BOJIOCHAOKEHUS u
BOJIOOTBE/ICHUS, -  BBIIOJIHATh
pacyer " noabop
THAPABINYECKOr0 000pYI0BAHUS,
ornpenesiaTh MIPUHLHITBL

WCTBITAaHUS W SKCIUTyaTaluu
cUCTEM BOJIOCHA0KEHHS u
BOJIOOTBE/ICHUSI.

¢busnueckue);

DeMeHTHI ceTei BOJIOCHA0KEHUS:
BO/I03a00pHBIC  CTAHIMHK, BOJOOYUCTHBIC
COOPYIKEHUS, BOJIOTIPOBOJIBL,

BOJIOXPaHUIIHINA, HACOCHBIE CTAHIIUH.
CtpykTtypa CHCTEM BOJJOOTBEICHHS
(kaHaNU3aLUuK):

Tunsl BHYTpeHHHX M HapyXHBIX CHCTEM
BOJIOOTBE/ICHUS;

Meroapl  OYMCTKM  3arps3HEHHOH  BOJBI
(6uosoruyeckasi, MeXaHHYeCKas, (U3UKO-
XUMHYECKast);

Cucrembl coopa, TPaHCIIOPTHPOBKH,
OYUCTKM M cOpoca  OBITOBBIX N
TIPOMBIIUICHHBIX CTOYHBIX BOJ.
I'uppaBiyeckue U TEXHUYECKUE PACUETHI:
Pacyer pacxozna BOzbl, JaBleHUs, CKOPOCTH
B TpyOOIpPOBOIAX;

OCHOBHBIE ~ NPUHLHUIBI U CTaHAAPTHI
NIPOEKTUPOBAHHS CHCTEM BOJOCHAOKEHUS U
BOJIOOTBE/ICHUSL.

DKOJIOTHYECKHE 1 CAHUTAPHBIE TPEOOBAHMS:
CaHMTapHO-TUTHEHUYECKHE TPeOOBaHUS K
Ka4ecTBY BOJBI;

BosnelicrBue CTOYHBIX BOJI Ha
OKPY)KAIOIIYI0 Cpely U CHOCOOBI HX
NIPeIOTBPAILCHUS.

Hapiku: pabora ¢ NPOEKTHBIMH U
TEXHUYECKHMH YepPTEKaAMH:

YMere pucoBaTh W HMHTEPIPETUPOBATH
CXeMBl ~ CHCTEM  BOJOCHAOXKEHHS U
BOJJOOTBE/ICHUS;

Pa3paboTka IPOEKTOB BOAHEIX CHCTEM B
COOTBETCTBUU ® rocyIapCTBEHHBIMU
HOPMAaTHBaMH.

IIpoBeneHne HHKEHEPHBIX PacUETOB:

VYMeThb TOYHO PacCUUTaTh AUAMETP TPYOBI,
JaBJIeHUE, PACXOH BOIBI;

Pacuer HeoOXoanMoM MOIITHOCTH
(GHUIBTPYIONINX M OUHCTHBIX YCTPOICTB.
YMeHue BbIOUpaTh YCTPOHCTBA:

YMenne mnonbupath 00OpyIOBaHHE, TaKOe
KaKk HAacochl, (HIBTPHL, HANOpHBIE U
CaMOTEKOBBIE TPYOBI, B COOTBETCTBHU C
TpeGOBaHUSAMH KOHKPETHOTO 0OBEKTA.
TeXHUYECKUi KOHTPOJIb U 00CTYKUBaHHUE:
Konrpons 3a padoroit CUCTEM
BOJIOCHA0)KCHUS u BOJJOOTBEJICHHS,
BBISIBIICHHE HEHCIPABHOCTEH U OCBOCHUE
croco00B PEMOHTA;

CobmroneHne TEXHUKH OE30MacHOCTH |
9KOJIOTUYECKHUX TPEOOBaHUHA.

Water supply and
sanitation systems

BD/ EC

DS/4311

15/30/50/10/15

Prerequisites:
Production
Practice Il
Post-

Purpose: to form knowledge on
the basics of designing water
supply and sanitation systems and
their  calculation  with  the

Education: fundamentals of water supply
systems:

Water supply sources (surface and
groundwater), their qualitative




requirements:
water resources
management

selection of equipment; to
develop skills in the creative use
of acquired knowledge for the
design and construction of a
complex of structures for water
supply and sanitation systems.
Contents: - to familiarize with
the basics  and modern
achievements in the field of water
supply and sanitation systems, -
to study the features of methods
for calculating the parameters of
water supply and sanitation
systems and schemes, designing
water supply and sanitation
networks, - to calculate and select
hydraulic equipment, determine
the principles of testing and
operation of water supply and
sanitation systems.

characteristics;

Water purification methods (mechanical,
chemical, biological and physical);

Elements of water supply networks: water
intake stations, water treatment plants, water
pipelines, reservoirs, pumping stations.

The structure of drainage systems
(sewerage):

Types of internal and external drainage
systems;

Methods of purification of polluted water
(biological, mechanical, physico-chemical);
Systems for collecting, transporting, treating,
and discharging domestic and industrial
wastewater.

Hydraulic and technical calculations:
Calculation of water flow, pressure, velocity
in pipelines;

Basic principles and standards for the design
of water supply and sanitation systems.
Environmental and sanitary requirements:
Sanitary and hygienic requirements for water
quality;

The impact of wastewater on the
environment and ways to prevent it.

Skills: working with design and technical
drawings:

Be able to draw and interpret diagrams of
water supply and sanitation systems;
Development of projects of water systems in
accordance with state regulations.

Carrying out engineering calculations:

Be able to accurately calculate pipe
diameter, pressure, and water flow;
Calculation of the required capacity of
filtering and cleaning devices.

The ability to select devices:

The ability to select equipment such as
pumps, filters, pressure and gravity pipes, in
accordance with the requirements of a
particular facility.

Technical control and maintenance:
Monitoring the operation of water supply
and sanitation systems, troubleshooting and
mastering repair methods;

Compliance with safety and environmental
requirements.

Cymen
KaMTaMachl3 eTy
HKOHE CYJIbI ANIBII
KETY HHKEHEPITiK

KyHenepi

BIl/ TK

SKESAKIZ
h/4312

15/30/50/10/15

IIpepexkBU3UTT
ep:

OHIIpICTIK
npaktuka 11
IMocTpekBU3UT
Tep: Cy
pecypcTapsiH
6ackapy

MaxcaTsbl: CTYJICHTTEp/iH
HMHXCHEPIIK JKBUIBITY, JKEIACTY,
CYMEH XKab/pIKTay JKOHE APEHaXK
JKy#enepiH, CoHIail-aK KopLIaraH
OpTaHbl KOpFay XKYHeepiH caiy,
Kobamay — JKoHE naiianany
Herizziepi OOWBIHIIA TEOPHSIIBIK
OimiM MEH MPAKTUKAJIBIK
JAFIbUIapabl UTepyi.

Biimi: CymMeH  KaMmMTaMachl3 €Ty
JKYHenepiHiy Herizaepi:

CyMeH xaOIpIKTayIblH Kesdepi (kep ycCTi
OHE OKep acThl  CyJaphl), OJNapJbIH
apTHIKIIBUIBIKTAPhl MCH KEMIILTIKTEpi;
(0371151 TazapTy suictepi MEH
TEXHOJOTHSUIAph! ((DU3UKAIBIK, XHUMHSIIBIK,
OMOJIOTHSIIBIK Ta3anay);

Cy KyObIpiaphbl JKeminepi, cy KolMauapsl,




Ma3smyHbI: Kajajnap MeH el
MEKEHICPIiH CyMEH >XaOIbIKTay
XKoHe cy Oypy KyHenepiHiH
OHMIPICTIK KyaTblH alKbIHIAY
YUIH  Herisri  HOPMaTHBTIK
epeXKEIEPMEH TaHbBICY; KyiHene
KOHJIBIPFBIHBIH KYPaMBblIH,
PEeTTLNIrH, KOJIIaHBUTYbIH
aiikpiHpail  Oumy;  YKaOIbIKTBIH
KyaTbIH, JKYHe 3JIEMEHTTEpiHiH
KOHCTPYKIMSCBIH, TaHJaIFaH
JJIEMEHTTIH KbI3MET €Ty Mep3iMiH
alikpIHzAay; xKo0aaa KaObUIIaHFaH
HIenrimie 9KOHOMHKAIIBIK
TYTacTBIK TICH ©31H-031 aKTayJbl
alikpIHzAY; HHKEHEPITIK
Kemitepai alikpIHzAY,
KYPBUIBICTAPABI IaiiIaiaHy KoHE
HKOH/ICY JKYMBICTAPBIH JKYPTi3y.

HACOC CTAHIMSIAPBIHBIH KYPBUIBIMBI MEH
HKYMBIC IPUHIHITEPI.

Cymel anmeim kety (cy Oypy) xyienepi
Typasbl OiTiM:

AFBIHIIBI  CYNApIbIH TYPJIEPi: TYPMBICTBIK,
OHIPICTIK, XKaybIH-IIAIIBIH CYIapbl;

Tmki KOHE CBIPTKBI KaHaJIM3aLMs
JKYHeNepiHiH dJIeMeHTTep;

AFBIH/IBI Cy/IBI Ta3apTy KOHIBIPFBIIAPHI MCH
OJIAPIBIH JKYMBIC IPHHIIUITEPI.

WmxeHepiik xyitenepai sxobanay Herizzuepi:
CyMeH KaMTaMachl3 €Ty JoHe cy Oypy
JKeNiIepin jxobanay Karuaaiapsl;
I'mopaBnvkanblk  ecenTeyiep — Herisaepi
(kyObIpiaparel  KbICHIM, IIBIFBIH, aFbIC
JKBLIIaM/IBIFBI);

XKobanmay HOpMaTHBTEpI MEH KYpBLIBIC
CTaHJAPTTapBIH OLTy (KYPBUIBIC HOpMaapbl
men epexernepi — CHull, KHxE).
DKOJIOTHSIIBIK JKOHE CAHUTAPIIBIK TAJIAITap:
AybI3  CyIblH  camacblHa — KOMBLIATBIH
CaHUTAPJIbIK-TUTHEHAIIBIK TaJIaITap;
AFBIHIBI  CyNapiblH 9SKOJOTHSIBIK JCEpiH
azaifTy Jxongapsl.

Jarabichl: CyMeH KaMTaMachl3 €Ty jKoHE CY
Oypy xyiienepin xobaiay:

HplcaHHBIH Cy Ka)KEeTTLIITiH aHBIKTal aly;
KyOblpapaplH — [uaMeTpiH, — Y3bIHABIFBIH,
KBICBIMBIH €CeITey;

Cy JKUHAFBIIITAP MeEH TazapTy
KYPBUIFBLIAPBIH AYPHIC TAH/AY.

MmxeHepiik cpi30amapMeH KyMbIC:

Cy xyienepiHiH cXxeManaphlH cb3a Oiy;
KypbuibICThIK KOHE TEXHOJIOTHSUIBIK
JKOCTIAPJIAPABI OKY JKOHE KOJIIaHY.

Kypsuibic sxoHe naiianany aarasuiapsl:
Cymen xabnplkTay KoHe Cy  Oypy
JKYHenepiH OpHaTy, IiCKe KOCy IKoHE
TEXHHUKAJIBIK KBI3MET KOPCETY JKYMBICTAPBIH
urepy;

Kypsuisic MaTepHalapsl MeH
KYPBUIFBLIAPIbI OPBIH/IBI Al TaiaHy.
TeXHUKAIBIK KOHE IKOJOTHSIBIK OaKblay:
Cy camachlH JKOHE OKYHEHIH IKyMBIC
THIMALTITIH OaKbUIay;

Cy WIBIFBIHBIH, KBICBIMABI, CY3y CamachlH
Oaranaii aiy.

MNuxenepHsie
CHCTEMBI
BOJIOCHA0KEHHUS 1
BOJIOOTBE/ICHUS

B/ KB

ISVV/4312

15/30/50/10/15

IIpepexBu3uTt
bI:
IIpousBonacTeen
Has npakTuka Il
IMocTpekBU3UT
blI: yIpaBIeHUE
BOJIHBIMH
pecypcamu

Hennb: sBistercs npHoOpeTeHHe
CTyAEHTaMHU TEOPETUYECKUX
3HAHMIT ¥ TPAKTHYECKHX HABBIKOB
1o yCTPOWCTBY, OCHOBaM
MPOEKTUPOBAHHUS u
9KCIITyaTallun MHKEHEPHBIX
CHCTEM OTOILICHUS, BEHTWIIALNH,
BOJIOCHAOKCHUS M KaHATM3AINH,
a  TaKkKe  CHCTEM  OXpaHbI

Oopa3zoBaHue: OCHOBBI cUCTEM
BOJIOCHA0KEHUS:
Vcrounnku BOZOCHA0KEHUS

(IOBEpXHOCTHBIE W TIOA3EMHBIC BOJBI), HX
MPEUMYIIECTBA M HEIOCTATKH;

Meroabl M TEXHOJNOTHH OYKMCTKH BOMBI
(pusmueckas, xuMHUecKasl, OUOJOrHYEcKast
OYHUCTKA);

YerpoiictBO M INPUHOMIBL  PabOTHI




OKPY’KalOIeH Cpe/bl.

Copepxanne: O3HaKOMIICHUE C
OCHOBHBIMHU HOPMAaTHBHBIMU
MOJIOKEHUSIMU  [UIsI OTIPEeIeNICHHs
MPOU3BOACTBEHHOW  MOIIHOCTH
cucTeM BOZOCHA0KEHUSI u
BOJOOTBEICHHS  TOPOJOB u
HACENICHHBIX MYHKTOB; yMCHHE

OTIpeeNIsATh coCTas,
[0CJIEI0BATEIBHOCTD,

MPUMEHEHHUE YCTaHOBKH B
CUCTEME; OIpezieIeHNne
MOILHOCTH 00opy10BaHMs,
KOHCTPYKIIHU 3JIEMEHTOB
CHCTEMBI, CPOKOB  CITyXObI
BBIOPaHHOTO JNIEMEHTA;

ornpejeIeHue SKOHOMHYECKON
LIEJIOCTHOCTH W OKYMaeMOCTH B
pELICHUH MPHHITOM B MPOEKTE;
ornpeneneHne HHKEHEPHBIX
ceTei, OpraHu3aus
IKCIUTyaTallkd  COOPYXEHHH U
MPOBEICHHSI PEMOHTHBIX PaboT.

BOZOIIPOBOAHBIX CCTCﬁ, BOIOXpaHWJIUILL,
HACOCHBIX CTaHIIMH.

3uanue CHCTEM BoJ03a00pa
(BOIOOTBEIEHHUS ):
Bubt CTOYHBIX BOJI OBITOBBIC,

TIPOMBILIIEHHBIE, OCAJOYHBIE BOJBI;
OneMeHTbl ~ BHYTPEHHMX U BHEIIHHX
KaHaJIU3aLHOHHbIX CUCTEM;

YCTaHOBKM OUYUCTKM CTOYHBIX BOJ M
TIPUHIHIBI UX PaOOTHI.

OCHOBBI ~ NIPOEKTUPOBAHHS  HH)KEHEPHBIX
CHCTEM:

IIpaBuna MIPOEKTUPOBAHUS cereit
BOJOCHA0XKEHNUS M BOJIOOTBE/ICHHS;

OcHOBBI THAPABINIECKHX pacueroB
(naBieHME, pPacXoi, CKOPOCTb TEUCHUS B
Tpy6ax);

3HaHWEe  NPOSKTHBIX  HOPMAaTHBOB U
CTPOHUTENbHBIX CTaHAAPTOB (CTPOUTEIbHBIE
HopMmbl 1 nipaBuna — CHull, CHull).
DKOIOrHYecKne ¥ CAaHUTapHBIe TPEOOBAHMS:
CaHMTapHO-TUTHEHUYECKHE TPeOOBaHUS K
Ka4ecTBY IUThEBOH BOJBL;

CHocoObl  CHI)KEHHS  OKOJOTHYECKOTO
BO3JEHCTBHS CTOUHBIX BOJ.

HaBbiku: IIPOEKTHPOBAHNE CHCTEM
BOJJOCHA0KEHHS M BOJJOOTBE/ICHUS:

YMerb onpenensate noTpeOHOCTh 00bEKTa B
BOJIE;

Pacuer nuamerpa, JUTMHEI, TaBICHUS TPYO;
IIpaBuibHbI  BBIOOp BOAOCOOPHUKOB U
OYUCTHBIX COOPYKECHUH.

PaboTa ¢ HHXCHEPHBIMH YePTEKAMH:

VYMeth pucoBaTh CXEeMBI CHCTEM
BOJIOCHA0KCHHUSI;

UreHWe WM TNPUMEHEHHE CTPOUTENBHBIX U
TEXHOJIOTMYECKUX IIIaHOB.

HaBbIku CTpOHTENbCTBA U AKCILTyaTaI[UU:
OcBoeHne paboT IO YCTaHOBKE, IIyCKy H
TEXHHYECKOMY  OOCIY)KHBAaHHIO  CHCTEM
BOJOCHA0KEHHS U BOJOOTBEICHUS;
Pa3zymMHOe WCIONIB30BaHHE CTPOHUTENBHBIX
MaTepUalioB ¥ PUCIIOCOOIECHHMH.
TexHnu4eckuit 1 IKOJTOTHYECKUNA KOHTPOJIb:
KoHTpoisbs kauecTBa BOABI ¥ 3 HEKTHBHOCTH
paboThI CUCTEMBI;

YMeTh OlLCHHBATh PacXoj BOMBL, IaBICHHE,
Ka4ecTBO (DMIbTpalyH.

Engineering
Systems of Water
Supply and
Sanitation

BD/ EC

ESWSS/43
12

15/30/50/10/15

Prerequisites:
Production
Practice Il
Post-
requirements:
water resources
management

Purpose: students acquire
theoretical knowledge and
practical skills in the design,
fundamentals of design and
operation of engineering systems
for heating, ventilation, water
supply and sewerage, as well as
environmental protection

Education: fundamentals of water supply
systems:

Water supply sources (surface and
groundwater),  their  advantages and
disadvantages;

Methods and technologies of water
purification (physical, chemical, biological
purification);




systems.

Contents: Familiarization with
the  basic  regulations  for
determining  the  production
capacity of water supply and
sanitation systems of cities and
settlements;  the ability to
determine  the  composition,
sequence, application of the
installation in  the system;
determination  of  equipment
capacity, design of system
elements, service life of the
selected element; determination
of economic integrity and
payback in the decision taken in
the  project;  definition  of
engineering networks,
organization  maintenance  of
structures and repair work.

The design and principles of operation of
water supply networks, reservoirs, pumping
stations.

Knowledge of water intake (drainage)
systems:

Types of wastewater: domestic, industrial,
sedimentary waters;

Elements of internal and external sewage
systems;

Wastewater treatment plants and the
principles of their operation.

Fundamentals of engineering systems
design:

Rules for designing water supply and
sanitation networks;

Fundamentals of hydraulic calculations
(pressure, flow rate, flow velocity in pipes);
Knowledge of design regulations and
building standards (building codes and
regulations — SNiP, SNiP).

Environmental and sanitary requirements:
Sanitary and hygienic requirements for
drinking water quality;

Ways to reduce the environmental impact of
wastewater.

Skills: designing water supply and sanitation

systems:

Be able to determine the water demand of an
object;

Calculation of pipe diameter, length, and
pressure;

The right choice of water collectors and
sewage treatment plants.

Working with engineering drawings:

Be able to draw diagrams of water supply
systems;

Reading and applying construction and
technological plans.

Construction and operation skills:
Development of works on installation, start-
up and maintenance of water supply and
sanitation systems;

Reasonable use of building materials and
fixtures.

Technical and environmental control:

Water quality control and system efficiency;
Be able to assess water flow, pressure, and
filtration quality.

Cy
[IApYanIbLTBIFBI
KYPBUIBIMIAPBIHEI
H MH)XEHEPIIK
KyHenepi

BIl/ TK

SShKIzh/4
312

15/30/50/10/15

IIpepexBusuTT
ep:

OHpipicTik
npaktuka II
IMocTpekBU3UT
Tep: Cy
pecypcTapbiH
Hackapy

Makcarhbl: OimiM KEIIEeHIH
KaJIBIITaCTEIPY JKOHE cy
[IapyalIbUIbIFBl JKOHE Cy JKHHAY
KYPBUIBICTaphI cajacelHaa
Gomnarmax MaMaH/bl Jaspiay.

Ma3myHbI: Ta3apry
KYPBUIBICTApBIH ~ Caly  KesiHze
YHFBIMaHBIH HeT1i3ri

Binimi: Cy LIapyanbUIBIFbI
KYPBUTBIMAAPBIHBIH Typriepi MeH
MaKCaTTapsl:

Bererrep, xamammap, cy perrerimrep, cy
KoHMamapsl, Cy TapTy KYPbUIBICTapBl, COPFBI
CTQHLMSIAPBl  CUSKTHI  THAPOTEXHUKAJBIK
HBICAHAP/IBIH KBI3METi MEH KYPBLIBIMBI;

Bbyn KYPBLUIBIMAAPABIH aybuI




napameTpliepin 0iny, cy KyObIpbI
JKeNMiepi MEH KYpBUIBICTapbIH
ecenrtey oxicrepin Oimy. Imxi cy
KYHENepiHiH  JKIKTelyl  KoHe
OHBIH  HETi3ri  3JIEMEHTTEepiH
urepy. Imxi cy KyOBIPBIHBIH
Kyienepi  MEH — cXeMalapblH
anbiKTay. Cy )uUHay KyiHenepiHix
KYPBUIBIMBIH QHBIKTAY, cy
KYOBIPBI KYPBUIBICTAPBIHBIH
CTaHUMSACHIH ~ kobamay,  enai
MEKEeHJIepIli CyMeH KaOJbIKTay
CXEMAaChIH 33ipyiey MyMKIH/ITI.

IIapyalIblIBIFE], OHEPKACIN, KOMMYHAIIBIK
JKOHE IKOJIOTUSIIBIK MAKCATTapAAFbl Pouli.
WmxeHepmik  KyHelepOiH JKyMBIC —icTey
MIPUHLHITEP]:

Cy oTki3y, cy )HUHAyY, PETTey, CaKTay, Oypy
JKoHe Oely KyHeNepiHIH TeXHHKaJbIK
Heri3aepi;

ABTOMAaTTaHABIPY KOHE OakpuIay
JKYHeNepiHiH )KYMBIC icTey KaFuaanapbl.
YKobanay sxoHe ecenrey Herizaepi:
I'mapaBnykaiblk,  KYPBUIBIMIBIK  JKOHE
TEXHOJIOTHSUIBIK ECEITeyIIep XKYprisy;

Cy wmapyallbUIBIFBl JKYienepin jxobanaynaa
KOJIIaHBLIAThIH HOPMATHUBTIK KY)KaTTap MEH
craggaprrap (KHxE, CHull xone T.6.).

Cy pecypcrapblH YThIMJIbI ITalilallaHy >KOHE
KOpray:

Cy yHeM/Iey TeXHOJIOTHsUIaPHI;
KypbuisiMaapasiy 9KOJIOTUSIIIBIK
Kayilci3AiridH KaMTaMachl3 €Ty JKOIAapPbL.

JlaFabIChI: Wmxenepnik  xyienepai
sobarai Oiy:
Cy LIapyalbUIBIFBI HBICAaHJAPbIHBIH

HMHDKEHEpIIK  OKylfenepiH >kobanmay >KkoHE
TEXHUKAJIBIK ChI30anap a3ipiey;
KypbuibiMaapabsig OpHAJIACYBIH,
OIIIIEMICPIH JKOHE JKYMBIC PEXHUMAEPIH
ecernreii OiTy.

KypbuibiM  aeMeHTTepiH Aypbic  TaHIai
Oiy:

Hacoc cranuusiapsl, cy peTTerinn Kakmanap,
CY3ri JKyHenepi, apbIHIbl KOHE CaMOTEK
KYOBIpJIap CHSKTBI KYPBUIFBLIApABI HAKTHI
HbICAHFa CoMKec TaHIal ary.

Cy KO3FaJIbICBhIH 0acKapy JaFabIChL:

Cy arpIHAApBIH IHAPOTEXHUKAIBIK XKyHenep
apkpUIbl THIMII Oackapy (perrey, Oeuy,
Tocy, Oypy xaHe T.0.);

Kayinci3nik KypbUFBUIapsl MEH TOTEHIIE
JKaFaiiapra apHaiFaH KyHenepai KosigaHa
Oimy.

Kyitenepain TEXHUKAJIBIK JKarIaibIH
Oaranay:

KypbuibIMaapablH — XKyMBIC JKaFIaibIH
TeKcepy, aKayJlapblH  aHBIKTay  JKOHE
TEXHHUKANBIK KbI3MET KOpPCETy IIapaaapbIH
OpBIHZAY;

MoHuTOpUHT KOHE OaKpLIay

KypaJ,iapbIMEH JKYMBIC iCTey.
HmxenepHble B/ KB ISVS/4312 15/30/50/10/15 ITpepexBU3HT Henas: ¢dopmuposanue | O6pasoBaHue: BUIBI u e

CHCTEMBI bl KOMIUIEKCA 3HaHMI U MOArOTOBKA | BOJOXO3SHCTBEHHBIX COOPYKCHHMIL:
BOZIOXO3SIHCTBEHH IpousBoacTBeH | Oymymiero CIEHATICTa B | OyHKIMH U CTPYKTYpa THAPOTEXHUYECCKUX
BIX COOPY>KEHUH Hast npakTuka Il | obmacT BOJOXO3SACTBCHHBIX M | OOBEKTOB, TAaKMX KaK IUIOTHHBI, KaHAIbI,
IocTpeKkBH3UT | BOJ03a0OPHBIX COOPYKEHHIA. BOJIOPETYISTOPBI, BOJIOXPaHHIIULIA,
bl: ynpaBnenue | Copep:kaHue: 3HAHHE OCHOBHBIX | BOJ03a0OpHBIE  COOPY)KEHHS, HACOCHBIE
BOJIHBIMH [IapaMeTPOB  CKB)XMHBI  TPU | CTaHIMH,




pecypcamu

CTPOUTEIBCTBE OYHCTHBIX
COOPYKEHHUIH, BIIAJICHUE
MeToiaMu pacuera
BOJIOIIPOBO/IHBIX ceren "
coopyxenuil.  Kraccudukanus
BHYTPEHHHUX BOJIOTIPOBO/IHBIX
CHCTEM U OCBOCHHE €€ OCHOBHBIX
3JIEMEHTOB. Onpenenenue
CHCTEM M CXEM BHYTPEHHETO
BOJIOIIPOBO/IA. Onpenenenue
CTPYKTYpbI B0J103a00pHBIX
CHCTEM, yMEHHE NPOEKTHPOBATh
CTAHLIUIO BOZIOIPOBOIHBIX
COOpYKEHUH, pa3pabaTbiBaTh
CXEMYBOJOCHAOKEHHS

HACEJICHHHBIX ITYHKTOB.

Poinb 3THX CTPYKTYp B
CEIBbCKOXO35MCTBEHHBIX,  POMBIIICHHBIX,
KOMMYHAIIBHBIX M KOJIOTHIECKUX IIEIISIX.
IpuHIMIBl pabOTHl HHKEHEPHBIX CUCTEM:
Texuuueckue OCHOBBI CUCTEM
BOJIOOTBEICHMS, BOJI03200pa,
peryIHpOBaHusl, XpaHEeHHs, BOZOOTBEICHHUS
U pacIpeieNeH s,

IlpaBuna  (QyHKIIMOHHPOBAHUS  CHCTEM
ABTOMATH3ALUH 1 KOHTPOJIS.

OCHOBBI IPOSKTHPOBAHHUS U pacyera:

IIposenenue THAPABIMYECKHX,
KOHCTPYKTHBHBIX ~ M TEXHOJOTHYECKHX
pacueros;

HopmartuBHEIE JOKYMEHTBI U CTaHIApTHI,
MIpUMEHsEMBbIE pu MPOEKTUPOBAHUU

Boztoxo3siiictBeHHbIX cucteM (CHull, CHull
u Jp.).

PanuonansHOe HCHONB30BaHHE M OXpaHa
BOJHBIX PECYPCOB!

Bonoc6eperaromue TeXHOIOTHH;

Iyt obecrieueHus 9KOJIOTMUECKOit
6€30MaCHOCTH COOPY)KEHUH.
Hasbiku: yMeHue
HH)KCHEPHBIE CUCTEMBI:
IIpoexTupoBaHHe  HHXKEHEPHBIX  CHCTEM
BOJIOXO3SIHCTBEHHBIX 00BEKTOB u
pa3paboTka TEXHUYECKUX YEPTEKEH;

YMeTp  paccuuTBIBATH  PACIOJIOXKEHHE,
pa3Mephl ¥ PEKUMBI pabOThI KOHCTPYKITHIL.
VMeHHe NpaBUIBHO MOAOHPATH DIEMEHTHI
KOHCTPYKI[HH:

Bo3MOXHOCTh BEIOOpa TaKHX YCTPOWCTB,
KaK HACOCHBIE CTaHIN,
BOJOPETYIHPYIOIIUE BOpOTA,
(HUIETPOBANEHBIE CHCTEMBI, HAIlOpHBIE H
CaMOTEKOBBbIE TpyObl, B COOTBETCTBUH C
KOHKpETHOH (hopMOid.

Hagbikn ynpaBiieHus! JBH)XCHUEM BOJIBIL:
DoddexTrBHOE yMpaBIeHHE BOJOTOKAMH C
NOMOIIBI0  THAPOTEXHUYECKUX  CHCTEM
(perynupoBanme, pacupenenenne, CToK,
OTBOJ 1 JIp.);

VYMeHue  MOJB30BATHCS  yCTpoOMcTBaMH
0€30IIaCHOCTH W CHCTEMaMH OSKCTPEHHOH
TIOMOIITH.

OneHKa TeXHHYECKOTO COCTOSHHS CUCTEM:
BeimonHeHne MeponpusTHH 10 TIPOBEpKe

IIPOCKTUPOBATh

pabouero COCTOSHHS KOHCTPYKIIHH,
BBUISIBIICHHIO JIeEKTOB M  TEXHHYECKOMY
00CITy)KUBaHHIO;

PabGora co cpeacTBaMH MOHHTOPHHIAa W
KOHTPOJIS.

Engineering
Networks Water
Management

BD/ EC

ENWMC/4
312

15/30/50/10/15

Prerequisites:
Production
Practice Il

Purpose: formation of a complex
of knowledge and training of a
future specialist in the field of

Education: types and purposes of water
management facilities:
Functions and structure of hydraulic




Construction

Post-
requirements:
water resources
management

water management and water
intake facilities.

Content: Knowledge of the main
parameters of the well during the
construction of treatment
facilities, knowledge of methods
for calculating water supply
networks and structures.
Classification of internal water
supply  systems and the
development of its main
elements. Definition of systems
and schemes of internal water
supply. Determination of the
structure of water intake systems,
the ability to design a water
supply station, develop a water
supply scheme for settlements.

engineering facilities such as dams, canals,
water regulators, reservoirs, water intake
facilities, pumping stations;

The role of these structures in agricultural,
industrial, municipal and environmental
purposes.

Principles of engineering systems operation:
Technical fundamentals of wastewater
disposal, water intake, regulation, storage,
drainage and distribution systems;

Rules of functioning of automation and
control systems.

Fundamentals of design and calculation:
Carrying out hydraulic, structural and
technological calculations;

Regulatory documents and standards used in
the design of water management systems
(SNiP, SNiP, etc.).

Rational use and protection of water
resources:

Water-saving technologies;

Ways to ensure the environmental safety of
structures.

Skills: ability to design engineering
systems:

Design of engineering systems of water
facilities and development of technical
drawings;

Be able to calculate the location, dimensions
and operating modes of structures.

The ability to choose the right structural
elements:

The ability to select devices such as pumping
stations, water control gates, filtration
systems, pressure and gravity pipes,
according to a specific shape.

Water movement control skills:

Effective management of watercourses using
hydraulic engineering systems (regulation,
distribution, runoff, drainage, etc.);

Ability to use safety devices and emergency
assistance systems.

Assessment of the technical condition of the
systems:

Implementation of measures to check the
working condition of structures, identify
defects and maintain;

Working with monitoring and control tools.

Aybin
IIapyanIbLUIbIFbIH
CyMeH
KaMTaMachI3 eTy
KOHE
KaHBUIBIMAAPIBI
CymaHabIpy

BIl/ TK

AShSKEZh
S/3305

15/30/50/10/15

IIpepexBusuTT
ep:

OHpipicTik
npaktuka II
IMocTpekBU3UT
Tep: Cy
pecypcTapbiH
Hackapy

MakcaTbl: CyMeH >KaOJAbIKTay
CXeMachl MEH JKYHECiH, KO3/IeH CY
aly ~ JKOHE  OHBl  Tasapry
MIAPTTAapbIH  AHBIKTal  OTBIPHIII,
aybUl ~ IIApyamlbUIBIFBl eIl
MEKCHIHIH CyMeH ’KaOmbIKTay
JKyHleciH  kobamay — OoibIHIIA
OimiMJIi KaJIBIOTaCTHIPY. AYMaKThI

Binimi: Cy pecypcrapsl Typanbl Herisri
TYCIHIKTEp:

XKepycrti koHE KepacThl Cy Ke3/IepiHIH
TYpJIEpi MEH CHITaTTaManapsbl;

AyblUl  IIApyalIbUIBIFBIHA  KapaMibl — Cy
CarachIHBIH KOpPCeTKIImTepi;

KnumatTsIK HKOHE TUJPOTIOTHSUIBIK
JKaFJaiinapabIH Cy pecypcTapblHa acepi.




CyNaHAplpy KyHeciH xobainay
Ke3iHJeri Herisri epexesnepi,
CyIaHapIpy HBICAH/APbIH,
KaWbUIBIMAAPBI CyJaH/BIPY
TEXHHUKACBIH 3epAerey.

Ma3smyHbI: CyMeH >KaOIbIKTay
JKy#enepiH, cxXeMmMaiapbl — MeH

JNEMEHTTEePiH, Cy  KYOBIpBI
KYPBUIBICTAPBIHBIH KYPaMBIH
Oiy. I'uapouukiIon MeH
TUIPOLMKIIOHIbI COpFBI
KOH/IBIPFBLIAPBIH KOJIIaHa
OTBIPBIN, AYBUI IIAPYALIbUIBIFbI
CyMeH KaOABIKTAY JKOHE
JKAHBLIBIMAAPIBI CynaHapIpy

Ky#enepiHin CeHiMiIriHe
Tanmay JkoHe Oaramay JKyprizy.
AybIT  [IApyallbUIBIFBl  CyMEH
KabIpIKTaY Ky#enepiHin
epeKIIeniKTepi MeH TypJiepi, el
MEKCeHII  CyMeH  JkaOJbIKTay

cxema’sapbl, cy KYOBIpbI
JKemiepiH — Tpaccamay.  Aybul
LIapYaIIbUIBIFBIH CyMeH
KaOABIKTAy JKOHE  CYNaHIABIPY
obbexTinepinze KYPBLIBIC
JKYMBICTApBIH KYprizy
TEXHOJIOTHUSICHIH

YibIMAACTHIPYIbI KETUIIIPY

JKOHIHJIE YCHIHBICTAp d3ipIiey.

AybIJT IapyalIbUIBIFBIH CyMEH KaMTaMachl3
eTy aficTepi:

Cymen KaOIBIKTayIbIH
OpTaJbIKTAaHABIPBUIFAH KOHE
OpTaJbIKTaHABIPBUIMAFAH JKYHemnepi;

Cympl  KeTKi3y, Cakray JKOHE Tapary
Ky#enepi (KyObIpiap, ambIK JKOHE KaObIK
KaHajjap, cy Koimanapsl).

JKaitbutsiMaap sl CyTaHABIPY ToCinaepi:
Kynbik, Gerer, ToraH, COpFbl CTaHLMSAIAPbI
apKbLIbI CYJIAHJIBIPY;

JXKaifpuisIMaapra cy XKETKi3y JKOJIaphl JKOHE
TEXHHUKAJIBIK IIEIIiMaep.

Cy nmaiiianaHy HOpPMAaTHBTEpPI MEH Cy
YHEM/IEy TEeXHOJIOTHSUIAPHI:

AybUl LIapyallbUIBIFBIHAA CyIObl  THIMIL
naiiianany;

Cynel yHeMziey MakcaThblHAA 3aMaHayH
TEXHOJOTHSUIAPABl KOJJJaHy (TaMIUbLIATHII
cyapy, KaHOBIPJIATHII Cyapy KoHe T.0.).
OKOIOTHSITBIK JKOHE 9KOHOMHKAJIBIK
acrekTinep:

Cy pecypcTapblH THIMII JKOHE YTHIMJBI
naianany;

XKepain Ty3nanysl, 9po3HsACH xKaHE Oacka aa
Tepic HPOLECTEPMEH Kypecy.

Harapicl: Cy mapyanibUIbFsl XKyHenepin
JKobanay jKoHe ecenrey:

CyMmeH xabOpIKTay O>KYHECIHIH CXEeMAacChIH
xKacay;

Cy IIBIFBIHBIH, KBICBIMJIBI, KaXeTTI
KYPBUIFbLIAP/IbI €CENTey.

Keprimikri  sxarmaiimapra  Oeifimaenren
CYNaH/IBIPY SAICTEPiH TaHIay:

XKep Oenmepi MeH Tomblpak TypiHe Kapait
CyTaHIBIpy KYHeciH Tanait Oiny;

AybIN IapyallbUIBIFEl MOJICHUETIHE COWKEeC
cyapy 9JIiCiH KOJJIaHy.

Cy pecypcTaphIH 6ackapy HKOHE
MOHHUTOPHHT XKYPIi3y:

Cy MeniuepiH 0akpUIay, HIBIFBIHIBI €CENTEY,
CYJBIH camacklH Oaranay;

Cy Oepy KecTeciH jkacay »JKOHE OHBI
MIPaKTUKaJa KOIJaHy.

I'uIpOTEeXHUKAIBIK KYPBUIBICTAPMEH KYMBIC
icrey:

KyABIK, COPFBI CTAaHIWMSACHI, Cy TapaTKbIII
KYPBUIFBUIAPMEH JKYMBIC JKacay;

Cy Oepy >KyHeciHIH TEXHHMKAJbIK KbI3METI
MEH KYTIMiH XYpri3y.

Tannay sxoHe 6omxay KabineTi:

AybIT IIapyanIblUIbIFBl MEH JKailbIIBIMAIBIK
JKEPIIEP/IiH Cy KaXKETTUIIriH 0osrKay;

Cy pecypCTapbIHEIH TaIIBUIBIFBI
JKarIaipIiHaa Oanamalsl nienriMaep tady.

CenbCKOX035HCTB

5]/ KB

SVOP/3305

15/30/50/10/15

IIpepexkBU3MT

Heab: PopMupoBaHUE 3HAHHMI

OopazoBanue: OCHOBHBIC TIOHATHS BOAHBIX




EHHOE
BOJIOCHA0KEHUE U
00BOIHEHHE
nacTouI

bI:
[IpousBoacTBeH
Has npakTuka Il
IMocTpexkBU3NT
bI: yIpaBJeHUue
BOJIHBIMH
pecypcamu

[0 NPOCKTUPOBAHUIO CHCTEMBI
BOJIOCHA0KEHHU S
CeJILCKOXO3SMCTBEHHOTO

HaCeJIEHHOTO MyHKTa, c
OIIpeieJIEHUEM CXEMbI U CUCTEMBI
BOJOCHAOKEHHS, YCIOBHAMU

3a00pa BOZBI M3 UCTOYHHKA U €€
OYUCTKOW. M3yuuTh OCHOBHBIE

TIOJIOKEHHUST npu
[IPOCKTHPOBAHHHI CHCTEMBI
00OBOTHEHHUS TEPPUTOPUH, (POPMBI
00BOIHEHNS, TeXHUKY

00BOIHEHUS [IACTOMIL.
Copep:xanne: 3HaHUE CHCTEM,
cxeM u JJIEMEHTOB
BOJOCHA0XKEHUS, cocTaBa
BOJOMPOBOJHBIX  COOPYXKEHUIL.
IlpoBOAUTh aHANW3 W OIEHKH
HAJIS)KHOCTH cucTeM
CEeJIbCKOXO035HCTBEHHOTO
BOJIOCHAOKEHUST W OOBOJHEHHMS

nacTOUIL c MIPUMEHEHUEM
THAPOLUKIOHA u
THAPOLUKIOHHBIX HAaCOCHBIX
YCTaHOBOK. OcoOeHHOCTH 1
BUJIBI cHCTeM
CeJILCKOXO03IHCTBEHHOTO
BOJIOCHA0KCHMS, CXEMBI
BOJIOCHA0KEHHS HACEJIEHHOr 0
ITyHKTa, TpaccHpoBKa
BOZOIPOBOJHBIX ceTe.
PazpaboTath mnpemnoxeHus MO
COBEPIICHCTBOBAHUIO
OpraHu3aLul TEXHOJIOTHH
MIPOU3BOACTBA CTPOUTENBHBIX
pabor Ha o0beKTax

CENbCKOX03IMCTBEHHOTO
BOJIOCHA0KEHHS U OOBOHEHHS.

pecypcos:
Bujpl 1 XapaKTepUCTUKH MOBEPXHOCTHBIX U

MOA3EMHBIX HCTOYHUKOB BOJIBI;
Tlokazartenu KkauecTBa BOAbI, HPUTOAHON IS
CeJIbCKOT0 XO035MCTBA;

Biusinue KIIMMAaTHIECKHUX u
THAPOJIOTHYECKUX  YCIOBU HAa  BOJHBIE
pecypcehl.

Mertopt BOZIOCHA0KEHUS CeJIbCKOTO
X03sICTBA:

ueHTpaHI/ISOBaHHMe 1 JCLECHTPATIM30BaHHbIC
CHUCTEMBI BOI[OCHH6)KCHI/IH;

Cucrembl MoJIa4H, XpaHeHHs "
pacopeneneHuss  Boabl  (TPYOOIPOBOMBL,
OTKPBITHIC i1 3aKpBITHIC KaHaJIbl,
BOJIOXPaHUIIUILA).

Cr1oco0bI 00BOJIHEHHS TACTOMIIL:

OpolieHne yepe3 KoloJel, IIOTHHY, TPy,
HACOCHBIE CTaHIIH;

Ilyth nomauu BoAapl Ha macTOuma U
TEXHUYCCKUE PEIICHHUSI.

Hopmatubt BOJIOTIOJIB30BAHUS u
BOI0COEpEraroIue TEXHOIOTHUH:
D(pGEeKTUBHOE HUCIOJIB30BAaHUE BOJABI B
CeJIbCKOM XO3SHCTBE;

IIpumeHeHnEe COBPEMEHHBIX TEXHOJIOTHH B
HeNisiX ~ SKOHOMHHM  BOJBI  (KarelibHOe
OpOLICHHE, JOKICBAHUE U JIP.).
DKOJIOrNYECKHEe U SKOHOMUYECKHE aCIEKThI:
DddexTuBHOE u paLuoHaIbHOE
HCIOJIb30BaHHUE BOJIHBIX PECYPCOB;

Boprba c 3acomeHumem 3emiH, 3po3uer U
JIPYTUMH HETaTHBHBIMH IIPOLIECCAMH.
HaBbIKH: TpPOEKTHPOBAaHWE W  pacdeT
BOJIOXO3SIICTBEHHBIX CHCTEM:

CocraBneHne CXEMBI CHCTEMBI
BOJIOCHA0KCHHUSI;

Pacuer  pacxoma  BOABI,  JaBJICHUS,
HEOOXOANMBIX TIPHOOPOB.

Bribop METOJI0B OpOLIECHHUS,

aIaTUPOBAHHBIX K MECTHBIM YCIIOBHSM:
YMeTe BHIOHMpaTh CHCTEMY OpOIICHUS B
3aBUCHMOCTH OT penbeda U TUIA ITOYBBI;
Hcnonp3oBaHue  MeTOa  OPOLICHUS B
COOTBETCTBUHM C  CEIHCKOXO3IHCTBECHHOMN
KYJIbTYpOH.

VYnpaBneHHe W MOHUTOPHHT  BOJHBIX
pecypcoB:

Kontponms  konmuyecTBa  BOABL,  pacyeT
pacxoyia, OLEeHKa Ka4eCTBa BOBI;
CocraBnenne rpaduika Mojadd BOABI U €ro
MPUMEHEHUE Ha MPAKTHKE.

Pabora c THIPOTEXHUYCCKUMHU
COOPYKCHUSIMH:
PaGora ¢ KojoAlAMH,  HACOCHBIMH

CTaHIIUAMHA, BOAOPACIIPEACIUTCIbHBIMUA




yCTpOHCTBaMU;
IpoBeseHHE TEXHUYECKOTO OOCITY)KHBaHHS
¥ 00CITy>KHBaHUS CHCTEMBI II0Ja4H BOJEL.

CrocoOHOCT aHaNN3UPOBATh u
MIPOTHO3UPOBATH:

Iporuos OTPeOHOCTH B BOJIC
CCIIbCKOXO3SIHCTBEHHBIX M MACTOMIIHBIX
Yroauid;

Ilock  anbTepHATHBHBIX  PEIICHHH B
YCIOBHSIX Ae(HIUTA BOAHBIX PECYPCOB.

Agricultural
Water Supply and
Irrigation
Pastures

BD/ EC

AWSIP/33
05

15/30/50/10/15

Prerequisites:
Production
Practice Il
Post-
requirements:
water resources
management

Purpose: Formation of
knowledge on the design of the
water supply system of an
agricultural settlement, with the
definition of the scheme and the
water  supply  system, the
conditions of water intake from
the source and its purification. To
study the main provisions in the
design of the irrigation system of
the territory, the forms of
watering, the technique of
watering pastures.

Content: Knowledge of systems,
schemes and elements of water
supply, composition of water
supply facilities. To analyze and
evaluate the reliability of
agricultural water supply systems
and irrigation of pastures using a
hydrocyclone and hydrocyclone
pumping units. Features and types
of agricultural water supply
systems, water supply schemes of
the settlement, tracing of water
supply networks. To develop
proposals for improving the
organization of technology for the
production of construction works
on objects of agricultural water
supply and irrigation.

Education: Basic concepts of water
resources:

Types and characteristics of surface and
underground water sources;

Indicators of water quality suitable for
agriculture;

The influence of climatic and hydrological
conditions on water resources.

Agricultural water supply methods:
Centralized and decentralized water supply
systems;

Water supply, storage and distribution
systems  (pipelines, open and closed
channels, reservoirs).

Methods of watering pastures:

Irrigation  through wells, dams, ponds,
pumping stations;

Water supply routes to pastures and
technical solutions.

Water use standards and water-saving
technologies:

Efficient use of water in agriculture;
Application of modern technologies in order
to save water (drip irrigation, sprinkling,
etc.).

Environmental and economic aspects:
Efficient and rational use of water resources;
Combating salinization, erosion and other
negative processes.

Skills: design and calculation of water
management systems:

Drawing up a diagram of the water supply
system;

Calculation of water flow, pressure, and
necessary devices.

Selection of irrigation methods adapted to
local conditions:

Be able to choose an irrigation system
depending on the terrain and soil type;

The use of irrigation method in accordance
with the agricultural crop.

Water  resources ~ management  and
monitoring:

Water quantity control, flow calculation,
water quality assessment;

Drawing up a water supply schedule and its




practical application.

Work with hydraulic structures:

Work with wells, pumping stations, water
distribution devices;

Carrying out maintenance and maintenance
of the water supply system.

The ability to analyze and predict:

Forecast of water demand in agricultural and
pasture lands;

Search for alternative solutions in conditions
of water scarcity.

Cy mapyamsuisIK
KYPBUIBIMIAPBI
MeH XKyHenepin

naijanany

BIl/ TK

SShKZhP/3
215

15/30/50/10/15

IIpepexkBU3HTT
ep: Aybul
IIapyanIblIbIFbI
H CyMeH
KaMTaMachl3
eTy JKoHe
JKabUTBIMIapa
bl CyJTaHIBIPY
IlocTpekBusn
TTEep:
Copseiwirap,
COPFBIII
CTaHIUSIAPHI
JKOHE Cy
KOTEepeTiH
KYPBUIBIMZAp

MakcaTtbl: Cy IIapyaniblIbIFbI
Kyienepi MeH TaOHFaT KOpray
KYPBUIBICTAPBIHBIH, ~ TEXHUKAJIBIK
nmaijanany — oKyiemepi  JKoHe
naianany CEeHIMIIIITIH
KaMTaMachl3 €Ty Typaisl OimiMai
KaJIBIITacTHIPY.

Masmynsl: Cy 1apyamiblibIFbl
JKyhemepi MeH KypBUIBICTapbIH
naijanany — JaFjpulapblHa e
Oosty; cy alablHAApbl MEH Cy
KMHAYy — oKyHenmepi  OolbIHIIA
TaceiMangay koHe Tapary. Cy
TachIMaJIIAY/ IbIH JPEHAMKIBIK
KyHeciHiH rapaMeTpJiepin
ecenteid Oimy; cy maiijanany
TYpJaepi OOMBIHILIA CY TYTHIHYIBIH
€CENTIiK  PEeXUMIH  aHBIKTAy,
HOPMATHBTIK TYTBIHY/IBI Tajjay;
Cy LIapyallbUIBIFBI XKYHenaepi MeH
KYPBUIBICTAPBIH maitnanany
MPOLECIHIH TEXHUKAJBIK JKOHE

TEXHOJIOTHSIBIK KapaKTaHy
JIEHreiiH aliKbIHAY,
HMHHOBAIUSUTBIK,

TEXHOJIOTHSIIAPIBI KOJIIaHy

ApKBUIBI OHIPICTIK MIBIFBIHIAP/IBI
azaiiry.

Biaimi: Cy mapyambUIBIK OKyienepiHig
JKaJIIbl CUIIATTAMACHI:

Cy mapyanbUIBIFBIHBIH KYPBUIBIMAAPE MEH
KyHenepiHiH — Typnepi  (kaHammap, cy
KolMasapsl, 6ererrep, COprbl CTaHUUSIAPDI,
THAPOTEXHUKAIBIK KYPBUIBICTAp);

Cy >kuHAy, TachIMajjay, cakray JKoHe
Tapary MpUHLKITEP];

Cy mapyambUIbIK OKyHeNepiHiH IKiKTelyi
(MppUTanMsUIbIK, JPEHAX/BIK, KOIIMAKCATThI
KyHenep).

Cy  IapyallbUIBIK  KYPBUIBICTAPHIHBIH
JKYMBIC iCTeY Karugaiapbl:
T'uapoTexHUKANIBIK KYpbUIBICTAp/bIH (OereT,
OUIF03, Cy aly  KYpBUFBUIApBI,  Cy
perrerimrep) KYPBLIBICBI JKOHE
(YHKIHOHAIIBIK €PEeKIIeTiKTepi;
KypbutbIMAapablH — THAPABIMKANBIK  JKOHE
KOHCTPYKITHSUTBIK HETi3/epi.

[Taiiganany »koHe TEXHHMKAIBIK KbI3MET
KepcerTy:

Cy I1apyanbUIbIK JKylenepin
naiiananyiblH YHbIMIACTBIPBLTYBI;
AnatTelH  anfblH  aly OKOHE O KOHIEY
JKYMBICTApBIH XKYPTizy TopTiOi;
KypbuibIMaapasly TO3ybl MEH ICTE€H IIBIFY
cebenTepi xKoHe OJIapMEH Kypecy KOJAaphl.
OKOIOTHSUTBIK JKOHE 9KOHOMHKAJIBIK
Heri3zaep:

Cy mapyambUIblK JKYHelIepiHiH KoplaraH
opTara ocepi;

Cy pecypcTapblH YHEMIEY >KOHE YThIMIbI
naiijanaHy mapanapsl;

DKOHOMHUKANIBIK THIMIINIK TEH SHEPTUSHBI
YHEM/ICY TEeXHOJIOTHSIIAPHI.
HopMaTHBTIK-KYKBIKTHIK Oa3a:

Cy KOZeKCi jKoHEe TEeXHHKANBIK Maipanany

HOpManapsl;

Cy LIapyalIbUIbIK 00BEKTIIEPiHIH
KayiInci3ik TananTapsl.

Jlarapichl: Cy IIapyaIIbUIBIK

KYPBUIBIMAAPBIH MaiiganaHy jxoHe Oakbuiay:
KypbuibIMIapAbl  JKYMBICBIH  KYHJIEMTIKTI
Oakplnay, TeXHUKAIBIK KYHiH Oaranay;

Cy aFplHBIH _ peTTey, apHalmap MeH




KOHJIBIPFBLIAp/bI IyphIc 6ackapy.
TexHUKaNbIK ~ KBI3MET ~ KOPCETy  JKoHE
KOHJIEY:

Cy IIapyalblUIbIK KYPBUIBICTAPbIH
TEXHHUKAJIBIK Oaiikay JKOHE
NpOQUIAKTUKANBIK JKOHIACY IKYMBICTAPBIH
KYPriy;

KypbulbIMAapablH ~— aKayJapblH — aHBIKTAIl,
KaJITIBIHA KENITIPY.

JKyite skyMBICHIHBIH THIMLIIriH Garanay:
Cy/IbIH LIBIFBIHBI MEH ILIBIFBIHBIH €CEITEY;
KypbuibIMaapAblH THIMAI JKYMBIC iCTeyiH
KaMTaMachl3 €TETiH MH)KCHEepIIiK IIerimMmaep

KaObLIIaY.

I'napoTexXHUKAIbBIK KyKaTTaMaJapMeH
HKYMBIC!

Ce136anap, rnacroprrap, TEXHUKAJIBIK

KyKaTTapMeH KYMBIC icTey;

[aiiganany >KypHaJbIH JKYPri3y jKoHE ecerl
oepy.

Amnat xaraaiiapblHia OpeKeT eTy:

Cy TackblHbl, Oerer Oy3bUlybl HeMmece
TEXHUKAJBIK aKaylap Ke3iHAeri IIYFbUT ic-
KHUMBLI aJITOPUTMIIEPI;

Kayinci3aik TeXHUKAChIH CaKTay.

DKcIuTyaTaus
BOJIOXO3SICTBEHH
BIX COOPYKEHHHU U

CHUCTEM

B/ KB

EVSS/3215

15/30/50/10/15

IpepexBU3NT
|SH
BonocHabxxenu
€ CeJIbCKOro
XO0351CTBA U
OpoOIIeHHE
macTOMIIL
IocTpexkBU3NT
bI: Hacocsl,
HACOCHbBIE
CTaHIMHU U
BOJIOTIOABEMHBI
€ COOpYKEHUS

Heab: popMuUpoBaHHUE 3HAHHUN O
cucreMax TEXHUYECKON
JKCIUTyaTalluH M oOecleyeHHs
9KCILTYyaTallHOHHOH HaJ&KHOCTH
BOJJOXO3SICTBEHHBIX CHCTEM H
TIPUPOIOOXPAHHBIX COOPYKECHUM.
Copep:xanue: O0nanats
HaBBIKaMU IKCILTyaTaluHl
BOJOXO3SIICTBEHHBIX CHCTEM U
COOpYXEHHH; TPaHCIIOPTHPOBKU
W paclpeneleHns] 0 CHCTeMaM
BOJIOEMOB " B0J103200pOB.
YMmenue BECTH pacuer
IapaMeTpOB JPEHAXKHOIN CHCTEMBI
TPaHCTIIOPTUPOBKU BOJIBL;
oIpezieneHue pac4eTHOro
peXHMa  BOJIONOTPEOIEHHs MO
BUIAM BOJIOTIONB30BAHUS,
aHanmu3 HOPMAaTHBHOTO
MOTpeOIIeHNS; ompereeHne
YPOBHS TEXHUYECKOH u
TEXHOJIOTHIECKOH OCHAIIEHHOCTH
mporecca IKCILTyaTalul
BOJOXO3SICTBEHHBIX CHCTEM U
COOpYKEHHUIH, CHIDKEHHE
MIPON3BOJICTBEHHBIX 3arpar
MIOCPEICTBOM IPHMCHCHHS
HMHHOBAIMOHHBIX TEXHOJIOTHH.

O0pa3oBanne: o0mas  XapaKTEePHCTUKA
BOHOXO3ﬂﬁCTBeHHBIX CHCTEM:

Buapl BoOXO3sIHCTBEHHBIX COOPYXKEHHH H
CHUCTEM (xaHaubl, BOJOXPAHUIIMILA,
TIJIOTUHBI, HaCOCHBIC CTaHIIUH,
THIPOTEXHUYECKUE COOPYKEHUS) ;
IIpuHIMIBI cbopa, TPaHCIIOPTUPOBKH,
XpaHCHUsI U pacIpeICIICHUS BOBI;
Kraccuduxarps BOJOXO3IMCTBEHHBIX
cUCTeM  (MppUTalMOHHBIE,  JIPEHAXKHBIE,
MHOTOIICJIEBBIC CI/ICTeMBI).

Ipasuna (byHKIMOHMPOBAHHS
BOJIOXO3SIHCTBEHHBIX COOPYKEHHI:
VYcrpoiictBo u (yHKIHOHATBHBIE
0COOEHHOCTH TUJPOTEXHHIECKUX
COOPYKEHUH (TI0THHBI, IILTIO3BI,
BO03a00pHBIE yCTpo¥icTBa,
BOJIOPETYIISITOPHI) ;

T'mppaBnmyeckue u KOHCTPYKTHBHBIC
OCHOBBI KOHCTPYKIIHUI.

OKcIuTyaTanus u TEeXHUYECKOE
00CITy)KHBaHHE:

Opranusanus UCIIOJIb30BaHUS
BOJJOXO3SIHCTBEHHBIX CHCTEM;

Topsimox TIPOBEACHUS aBapuitHO-

MIPeIYNPEANTENIbHBIX H PEMOHTHBIX PadoT;
IlpuumHBl W3HOCAa W BBIXOJA M3 CTPOS
KOHCTPYKILIUH U cIOCOOBI OOPHOBI C HUMH.
DKOJIOTHYECKHE M SKOHOMHYECKHE OCHOBBI:
Bo3sgelicTBe BOMOXO3SMCTBEHHBIX CHCTEM
Ha OKPYXKaIOIIYIO Cpey;




Mepbl 10 5KOHOMUH M  PalMOHATbHOMY
HCIOJIB30BAHHIO BOJHBIX PECYPCOB;
Texnonoruu SKOHOMHYECKOM
90 (HEeKTUBHOCTU U IHEPTOCOSPEIKEHUSL.
HopmaruBHO-npaBoBas 6asa:

Bonubiii xomekc M HOPMBI TEXHHYECKOH
IKCILTyaTalluH;

TpeboBanus 6e30macHOCTH
BOJIOXO3SIHCTBEHHBIX OOBEKTOB.

Happikn: oKkcIulyaTanuss M KOHTPOIb
BOJIOXO35HCTBEHHBIX COOPYXKEHHM:

ExxenneBHbIi KOHTPOJIb paboTEI
KOHCTPYKIIHH, OLIEHKa TEeXHUYECKOTO
COCTOSIHUS;

PerynupoBaHue HOTOKa BOABI, HPaBIIBHOE
yIpaBlIeHHE KaHaJIaMH H YCTaHOBKaMH.
TexHu4eckoe 00CITy)KUBAaHUE U PEMOHT:
IIpoBenenne paboT MO  TEXHHYECKOMY
OCMOTPY M NPO(GUIAKTHYECKOMY PEMOHTY
BOJIOXO35IHICTBEHHBIX COOPYXKECHHIA;
BeIsiBIICHHE M BOCCTAHOBJIEHHE IE(PEKTOB
KOHCTPYKLMH.

Ouenka 3pHeKTHBHOCTH pabOTHI CUCTEMBI:
Pacuer pacxona u pacxoaa BOJBI;

IIpunstue HMH)XEHEPHBIX peleHui,
00eCTIeUNBAIOIIIX addexrrBHOE
(YHKIMIOHUPOBAHHE COOPYKEHUIL.

Pa6ora ® THIPOTEXHUYECKOI
JIOKyMEHTaIIUeH:

Pabora ¢  dWeprexxamu, IacHOpPTaMH,
TEXHUYECKHMHU JOKyMEHTaMU;

Benenne  kypHanma  MCIONB30BaHHS U
OTYETHOCTb.

PearupoBanue B aBapuilHbIX CUTYyalUsIX:
AJTOPUTMBI  9KCTPEHHOTO  PearHpoOBaHUs
NP HABOJHEHUSX, Pa3pyLICHUSIX IUIOTHH
WITH TEXHHYECKUX COO05IX;

Operation of
Water
Management
Facilities and
Systems

BD/ EC

OWMFS
/3215

15/30/50/10/15

Prerequisites:

Agricultural
water supply
and pasture
irrigation
Post-

requirements:

Pumps,
pumping
stations and
water lifting
facilities

Purpose: formation of
knowledge about the systems of
technical operation and

maintenance  of  operational
reliability of water management
systems and  environmental
protection structures.

Content: To have the skills of
operation of water management
systems and structures;
transportation and distribution in
systems of reservoirs and water
intakes. The ability to calculate
the parameters of the drainage
system of water transportation;
determination of the calculated
mode of water consumption by
types of water use, analysis of
regulatory consumption;

Education: general characteristics of water
management systems:

Types of water facilities and systems (canals,
reservoirs, dams, pumping stations,
hydraulic structures) ;

Principles of water collection, transportation,
storage and distribution;

Classification of water management systems
(irrigation, drainage, multipurpose systems).
Rules of functioning of water facilities:
Design and functional features of hydraulic
structures (dams, locks, intake devices, water
regulators) ;

Hydraulic and structural foundations of
structures.

Operation and maintenance:

Organization of the wuse of water
management systems;

The procedure for emergency prevention and




determination of the level of
technical and  technological
equipment of the operation of
water management systems and
structures, reduction of
production costs through the use
of innovative technologies.

repair work;

The causes of wear and failure of structures
and ways to deal with them.

Environmental and economic fundamentals:
Environmental impact of water management
systems;

Measures for saving and rational use of
water resources;

Technologies of economic efficiency and
energy saving.

Regulatory and legal framework:

Water Code and standards of technical
operation;

Safety requirements of water management
facilities.

Skills: operation and control of water
facilities:

Daily monitoring of structures, assessment
of technical condition;

Regulation of water flow, proper
management of channels and installations.
Maintenance and repair:

Carrying out works on technical inspection
and preventive repair of water facilities;
Identification and restoration of structural
defects.

Evaluation of system performance:
Calculation of water flow and consumption;
Making engineering decisions that ensure the
effective functioning of facilities.

Working ~ with  hydraulic  engineering
documentation:

Working with drawings, passports, and
technical documents;

Logging of usage and reporting.

Emergency response:

Algorithms for emergency response in case
of floods, dam failures or technical failures;

Cymen
KaMTaMachl3 eTy
HKOHE CYJIbI ANIBII
KeTy xyHenepin

naijanany

BIl/ TK

SKESAKZ
hP
ESVV/321
5

15/30/50/10/15

IIpepexkBU3UTT
ep: Aybul
IapyalIbIIbIFbI
H CyMeH
KaMTaMachl3
eTy >KoHe
HKaWbUIBIMAAP]
Bl CyTaHJBIPY
I[locTpexensn
TTEp:
Copreimrap,
COPFBIII
CTaHIMsIAPbI
KOHE Cy
KOTEpEeTiH
KYPBUIBIMIAP

MaxkcaTsbI: Kenirep MeH
KYpBUIBICTapAbIH Y3HIKCi3,
CEHIMJI1 JKOHE YHEeMJi >KYMBICHIH
KaMTaMachkl3 €Ty YIIiH CyMeH
KaOIBIKTAaYy JKOHE cCcy  Oypy
KyHenepiHig 3JIEMEHTTEPIH
GakpLiay, icke Kocy, banTay skoHe
nmaiiianany — epexxenepi  MeH
JaFABLIAPHIH KaJIBIITACTHIPY.

Ma3MyHBI: Cy KYOBIPHI -IpeHax

[IapyanIbUIBIFBL
KOCIMOPBIHIAPHIHBIH 03BIK
ToxiprOecin JKOHE CcyMeH
KaOlBIKTAy JKOHE cCcy  Oypy
KyHenepin THIMIL
naiianany by 3aMaHayu

omicTepiH Oimy; cy KyObIpbI —
JpEHaX IIAPYaLIbUIBIFBI

Biimi: CymMeH  KamTaMachkl3 €Ty
JKYHenepiHiy Herizaepi:

CynbiH Ke3nepi (KepYyCTi JKoHE >KepacTbl)
JKOHE OJIapJIbIH CHITaTTaMalIapsl;

Cynpl KHHAy, Ta3apTy, TachbIManfay >XoHE
TYTBIHYIIBIFA )KETKi3y MpoLecTepi;

CyMeH a0abIKTay KYielnepiHiH KypbUIbIMBI
(copy craHmusutapel, pesepByapiap, Cy
KYOBIpJIapsl, Cy TapaTyIbI JKeIinep).

Cynmel Oypy (xaHanmm3anmust) >KyHenepiHiH
Heri3aepi:

TYpMBICTBIK, OHMIPICTIK JKOHE O KAaybIH-
MIAIIBIH CyJIapbIH Oypy Kyienepi;

AFBIHIBI  CyJapAbl OKHHAY, TachIMajay,
TazapTy KOHE arbi3y;

Cymer  Oypy oKemimepi MeH — Tasapry
KYPBUIBICTAPBIHBIH TYPJIEPi MCH KYPBUIBIMBI.
Kylienepai maiianaHy »XoHE TEXHHMKAJBIK




KOCIOPBIHAAPBIHBIH  aiianany
KBI3METIHIH KOpPCETKIIITepiH
Tangaid Olry, omapisl >KaKcapTy
JKOHIHIErT ic —  Iapajapisl
Kocmapiail Oiny, cy KyObIpbI -
JpEHax IIApyaIblTBIFbI
KOCIMOPBIHAAPBIHBIH  KBI3METiH
Tanmay ~ OAICTepiH  MEHrepy,
CyMEH KabbIKTay JKoHE Cy Oypy
KyHenepiHiH jxail-KyiiiH 6aKblIay
JKOHE Oaranay  KaruJaTTapblH
meHrepy. CymeH kxaOjbIKTay
JKoHe cy Oypy kyienepiHiH
TEXHHUKAIBIK  KYPBUIFbUIAPBIHA
KOHBUIATBIH naiianany
TajanTaphl.

KBI3MET KOpCETY:
CyMeH KaMmTaMachl3 €Ty oHe cy Oypy
JKYHeIepiHiH )KYMBIC pexiMaepi;
AnarTapiblH  aliblH  aly, TEXHHUKaJbIK
KbI3MET KOPCETY )KIHE JKOHIEY XKYMBICTapBhI;
CynAblH INBIFBIHBIH, KBICBIMBIH, AaFbIMBIH
Gakpliay.

Cy caracblHa jK9HE 3KOJIOTHsiFa KOWbUIAThIH
TaJanTap:

CynblH ~ caHMTapIIBIK-TUTMEHANBIK  cana
CTaH/apTTapsbl;

AFBIH/IBI Cynapasl
9KOJIOTHSUIBIK TaJIAlTaphl;
Kanuplk cymnapiplH KopIIaraH opTara acepi
JKOHE OHBI a3aiiTy XKOIIaphl.

KYKBIKTBIK )KOHE TEXHHUKAJIBIK PETTEY:

Cy KOIeKCi, KypBUIBIC JKOHE maimanany
HOpMaJapsl;

Kananbik umkeHepiik  HHOPaKYpBUIBIMIBI
Oackapy JKOHE MOHHUTOPHHT IKyifemepi.
Jlarapichl: XKyitenepaiH  KYMBICBIH
Gakpliay xoHe OacKapy:

Cyzasl TYTBIHY MeH Oypy KelleMiH eJiiey
JKOHE TaJzay;

KyOblp sKemisiepiHiH, COPFbI CTaHLMSIIAPHI
MEH Ta3apTy KYpPbUIBICTAPBIHBIH JKYMBICHIH
TeKcepy.

Axaynap/bl aHBIKTay JKOHE JKOHJIEY:

Cy KyObIpiapbl MEH KOpi3 JKemiiepiHmeri
aKayJap/bl AUarHOCTHKANAY;

Kenney JKOHE KaJIblHa KeNTipy
JKYMBICTAPBIH XKYPri3y JaFAbLIaPHL.

Cy camacelH Oakpuiay »JKoHE Ta3apTy
MPOIIECIH XKYPri3y:

CynbIH XUMHSITBIK KOHE
MHKPOOHOIIOTHSITBIK KepCeTKiMTepin
Gakplnay;

TazapTy  KYpBUIBICTAPBIHBIH  JKYMBICHIH
Kajaralay >KoHe THIMJIUIrH Oaraiay.
I'uppaBnuKkamblK — ecentep MeH Kkobamay
JIaFABLIapPhL:

KyOblpapmarsl €y  KBICBIMBL,  aFbIM
JKBUIIAMBIFBI  CHSKTBI  KOPCETKILITepIi
ecemnrey;

MMaiinanany kecrecin Kacay, IKYHeHIH
JKYMBICBIH OHTaHIaHABIPY.

Kayincizaik TeXHHKachl MEH CaHUTapJbIK
HOpMaJapbl CaKTay:

Kpismer OapbickiHza eHOEK Kayinci3miri
TaJaNnTapblH CaKTay;

TeTenme skarpgailapia (amart, JlacTaHy)
JIYPBIC 9PEKET €Ty TOPTiOi.

Ta3apTyablH

DKcIutyaTanus
CHUCTEM
BOJIOCHAOKEHHUS 1
BOZIOOTBEICHUS

B/ KB
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IIpepexBusut
bI:
BopocHabxenu
€ CeNbCKOTo

Heab: ¢GopMupoBaHue 3HAHHN
NMPaBWI W HAaBBIKOB KOHTPOIIA,
[IycKa, HalaJKd M SKCILTyaTaluu
JJICMEHTOB CHCTEM

Oopa3zoBanue: OCHOBBI CUCTEM
BOJJOCHA0XKEHHS:

Vcroynnku  Boabl  (TIOBEPXHOCTHBIE U
[IO/I3EMHbIC) H HX XaPAaKTCPUCTUKH;




XO3AHCTBA U
OpoILIeHHE
MacTouIg
IMocTpexkBU3NT
bI: Hacocsl,
HACOCHBIE
CTaHIMHU U
BOJIOIIObEMHBI
€ COOpPYKEHUS

BOJIOCHA0KEHHU S nu
BOJIOOTBE/ICHHUS JIJIs OOECIICUeHUS

OecriepeOoifHON, HAACKHOW U
9KOHOMHUYHOU paboThl ceTeil u
COOpYKEHHH.

Coaepaxanne: 3HaTb HEpenoBOi
OIIBIT MPEANPUATHI
BOJIOIPOBOJIHO-
KaHAJIM3ALMOHHOTO XO3siiCTBa U
COBpPEMEHHbIE METO/IbI
s dexTuBHON 9KCIUTyaTaliu
CHCTEM  BOJOCHAaOXeHHS U
BOJIOOTBE/ICHHUS; yMeThb
aHAIIM3UPOBATh OKa3aTesn
9KCIUTyaTalIOHHO
JESITENbHOCTH HPEATIPUATHI
BOZIOIPOBOJIHO -
KaHAJIM3ALMOHHOTO  XO3SHCTBa,

[UIAHAPOBATH MEPOINPHUSTUSI IO
UX  YIy4IICHHIO, BJIAJIETH
METOJIaMHU aHaJIN3a JCSITEIbHOCTH
MPEaNPUATH  BOIOMPOBOTHO —
KaHAJIM3aIl[MOHHOTO  XO3SHCTBA,
BJIAJICTh MPUHLUIIAMH KOHTPOJIS
M OLEHKH COCTOSIHHSL CHCTEM
BOJIOCHA0KEHHS u
BOJIOOTBE/ICHUSI.

DKCIUlyaTallMOHHbIE TpeOOBaHMS
K TEXHHYECKUM YCTPOHCTBaM
CHUCTEM BOZOCHA0XKEHUS u
BOJIOOTBE/ICHUSI.

IMpoueccer coopa, OYHCTKH,
TPaHCHOPTHPOBKM W JIOCTABKH  BOABI
MIOTPEOUTEIIO;

VYerpoiictBo CHCTEM BOJIOCHA0KEHHUS
(HacocHble CTaHILUH, pe3epByapel,
BOJIOTIPOBOJIBI, BOJIOpACIpEAeIUTEeIbHbIC
CeTH).

OCHOBBI cHCTeM BOJIOOTBEICHUS
(xaHANMM3AIMN):

CucTeMbl OBITOBOTO, NPOM3BOACTBEHHOIO U
JIMBHEBOTO BOJIOOTBE/ICHMS;

C6op, TpaHCHOPTHUPOBKA, OYUCTKA U cOpoc
CTOYHBIX BOJ;

Bunp! u ycrpoiicTBo ceteil BOL0OTBEAECHUS 1
OUYHCTHBIX COOPYXKEHUH.

DKcrutyaTaus 1 00CIy>)KUBaHUE CHCTEM:
Pexxumbl paboThl CHCTEM BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS;

IIpenoTBpaieHue aBapuil, TEXHUYECKOE
00CITy)KMBaHHE U PEMOHTHbIE PAOOTHI;
KonTponms pacxoma, [HaBieHHs, pacxona
BOJIBI.

TpeOoBaHMs K KAYECTBY BOJIbI M IKOJIOTHU:
CrannmapTsl CaHUTapHO-THTHEHUYECKOTO
KauecTBa BOJIbI;

DKONOrn4ecKkre TpeOOBaHUS K OYUCTKE
CTOYHBIX BOJ;

BosnelicrBue 0CTATOYHBIX BOJI Ha
OKPYXKAIOIIyI0 CpeAy W CIOCOOBI  HX
YMEHBIICHHSI.

IIpaBoBoe U TeXHUYECKOE PEryIUPOBAHUE:
Bonbrit KOJIeKC, CTPOUTENIbHBIE H
SKCIUTyaTallUOHHBIE HOPMBI;

CHcTeMBl YNpaBIeHHs X  MOHUTOPUHIA
TOPOJICKON HHXEHEPHOH HH(PPACTPYKTYPHI.
HaBBIKH: KOHTPOJIL U YIIPaBICHHE PaboTOi
CHCTeM:

W3mepenue u aHanu3 o0bema MOTpeOICHHS
U OTBOZIA BOJIBI;

TIposepka paboTs TpYOOIIPOBOIOB,
HACOCHBIX CTaHLUH u OYHCTHBIX
COOpYKEHHUH.

BrisiBnenue u yctpaHeHue HEUCIPAaBHOCTEH:
Juarnoctuka HEUCTpaBHOCTEH B
BOJIONIPOBOAHBIX ~ M KAaHAJIM3ALMOHHBIX
CeTsIX;

HaBplku  mpoBeJeHHS ~ PEMOHTHBIX U
BOCCTAQHOBHUTEJIBHBIX padoT.

KonTpomb KadecTBa BOABI U  BEACHUE
IIpoLecca OUUCTKHU:

Konrpons XMUMHUYECKUX "

MHKPOOHOIIOTHYECKIX TOKA3aTeNel BOIB,
HaOmonenne 3a  paboToii M oOlEHKa
9 (GEKTUBHOCTH OYHCTHBIX COOPYKCHHUH.
I'mppaBmydeckne  3agaud W HaBBIKK
TIPOCKTUPOBAHHUS:




Pacyer Takux mnokasareneif, Kak IaBieHHE
BOJIBI B TPYOOIPOBOAAX, CKOPOCTh MOTOKA;
CocraBneHue rpaduka  HCIOJIb30BAHUS,
ONTUMU3ALUSA PAOOTHI CUCTEMBI.
Co0OmroieHie  TEXHUKU O€30IIaCHOCTH |
CaHUTAPHBIX HOPM:

Cobmonenne TpeboOBaHHH —6Ge30MacHOCTH
TpyJia B IPOLECCE AEATENbHOCTH;
IIpaBunbHBII TOPSILIOK NeHCTBUI B

Ype3BbIYAHBIX CUTYaLUSX (aBapus,
3arpsi3HEHUe).
Operation of BD/ EC OWSSS/32 15/30/50/10/15 Prerequisites: Purpose: formation of | Education: fundamentals of water supply
Water Supply and 15 Agricultural knowledge of rules and skills of | systems:

Sewerage Systems

water supply
and pasture
irrigation
Post-
requirements:
Pumps,
pumping
stations and
water lifting
facilities

control, start-up, adjustment and
operation of elements of water
supply and sanitation systems to
ensure uninterrupted, reliable and
economical operation of networks
and structures.

Content: To know the best
practices of water supply and
sewerage enterprises and modern
methods of effective operation of
water supply and sanitation
systems; to be able to analyze the
performance indicators of water
supply and sewerage enterprises,
plan measures to improve them,
to know the methods of analyzing
the activities of water supply and
sewerage enterprises, to know the
principles of monitoring and
assessing the condition of water
supply and sanitation systems.
Operational  requirements  for
technical devices of water supply
and sanitation systems.

Water sources (surface and underground)
and their characteristics;

The processes of collecting, purifying,
transporting and delivering water to the
consumer;

Installation of water supply systems
(pumping  stations,  reservoirs,  water
pipelines, water distribution networks).
Fundamentals of drainage (sewerage)
systems:

Domestic, industrial, and  stormwater
drainage systems;

Collection, transportation, treatment and
discharge of wastewater;

Types and arrangements of wastewater
disposal and treatment facilities.

System operation and maintenance:

Modes of operation of water supply and
sanitation systems;

Accident prevention, maintenance and repair
work;

Control of flow, pressure, and water flow.
Water quality and environmental
requirements:

Standards of sanitary and hygienic water
quality;

Environmental requirements for wastewater
treatment;

The impact of residual waters on the
environment and ways to reduce them.

Legal and technical regulation:

Water Code, building and operational
standards;

Management and monitoring systems of
urban engineering infrastructure.

Skills: control and management of systems:
Measurement and analysis of water
consumption and discharge volume;
Checking the operation of pipelines,
pumping stations, and sewage treatment
plants.

Troubleshooting:

Troubleshooting of water and sewer




networks;

Skills in carrying out repair and restoration
work.

Water quality control and purification
process management:

Control of chemical and microbiological
parameters of water;

Monitoring the work and evaluating the
effectiveness of wastewater treatment plants.
Hydraulic tasks and design skills:
Calculation of indicators such as water
pressure in pipelines, flow rate;

Scheduling of usage, optimization of the
system.

Compliance with safety and sanitary
standards:

Compliance  with  occupational  safety
requirements in the course of activity;

The correct procedure in emergency
situations (accident, pollution).

Cy pecypcrapbiH
Oackapy

KII/TK

SRB/4313

15/30/50/10/15

IpepexBU3NT
bI:

Copreimirap,
COPFBILI
CTaHLHANAPBI
KOHE cy
KOTEepeTiH
KYPBUIBIMZAP
IocTpexBe3uT
Tep:

Jlunmom  angsl
HeMmece
OHJIIpiCTIK
MPaKTUKa

MakcaTbl: Ccy  pecypcTapbH
Oackapy  Herisaepid TepeH
OimeTiH  Ccy  IIapyalIbUIBIFBI

CaJIaChIHIAFbI MaMaHIap/sl
nasipray.

Masmyusr:  Cy  pecypcrapbiH
KOpray JKOHE THIMIT
nmaijananyia  MeMIIEKETapabIK
Kenicimaep yiipeny.

XanblKapanblK — ©3€HIEp  MEH
TpaHCUIEKapalblK CYy Ke3aepiH
naiifiagany >KoHE KOpFay TypaJibl
KonBennuss ~ Akmapar — anmacy
MPOIIECIH JIaMBITY.
XanbIKapadblK — ©3€HAEpP  MEH
TpaHCIIEKapaiblKk Cy Ke3JIepiH
naiifiagany >KoHE KOpFay TypaJibl
KonBennusi, cy >koHe IeHCaYIIBIK
Mocenenepi JKeHIHAeri XarTama
JKOHE XalbIKapalblK ©3eHAepAl
naiinanany karupanapel. KP Cy
pecypcTapbiH Oackapy KyiteciH
JaMBITy TYKBIPBIMAAMACHIH
sepueney. Cy  pecypcrapbiH
HHTeTpanysIaHFaH Gackapy
CalachIHIAFbI XaJIbIKapaJIbIK
YCBIHBICTAp

Bimimi:  Cy pecypcrapbl Typaisl Kabl
TYCIHIK:

XKepyeri (e3eH, Kon, Cy KOHMAachl) >KoHE
JKepacTsl (apTe3uaH, TPYHT) Cy KO3IepiHiH
CHIIaTTaMaJaphbl;

CynplH  aifHaJIBIMBI, JKQHAPTBULYBl IKOHE
TaOWFH TETe-TeHIIT];

Cy pecypCTapbIHBIH KEHICTIKTIK  JKOHE
MayCBIMIBIK Tapaiy epeKIIeTiKTepi.

Cy pecypcTapblH 0acKapyJblH TEOPHSIIBIK

Herizzepi:
Murerpanusnanran cy pecypcrapeiH
backapy (IWRM — |Integrated Water

Resources Management) Ty>KbIpbIMIaMachl;
Cy pecypcTapblH THIMIi, TEHIepiMIi >KoHe
OPHBIKTHI Mai{JaaHy IPHHIUNTEPI;

Cy pecypcTapbiH Oackapyaarbl
MHCTUTYLHOHAIABIK  KYPBUIBIMAAp  MEH
MY TapamnTap.

Cy pecypcTapbIHBIH CaHABIK XKOHE CamajblK
MOHUTOPHHT:

Cy KeJleMiH, IIBIFBIHBIH, CallachlH OakbUIay

axicTepi;

T'uaApOMETPHSITBIK, THIPOXUMHUSIIBIK,
THAPOOHOJIOTHSIIBIK KOPCETKILITEp;
Fapsiuteik JKOHE re0aKImapaTThIK

TEXHOJIOTHSIIAP B! KOJIIAHY.
Cy pecypcTapblH NaigananyablH KYKBIKTBIK
JKOHE SKOHOMUKAJIBIK aCTIeKTiNepi:

Cy Kopgexkci, XanblkapasblK KOHBEHIIMSIAP
MEH Kenicimzep;

Cy mnaiiiananyra pykcaT, JHMHUT, Tapud
JKOHE HKOHOMHKAJIBIK BIHTAIAH/IBIPY
KYpajaapsl;

Cy nmaiimanaHymsuiap —apachlHIaFsl  Cy
YJIeCTipiiM JxyHenepi.




Cy TammbUIBIFBI MEH KIMMATThIH e3repyi
JKaFlalbIHAAFbl 0acKapy CTpaTerusIaphbl:

Cy TamubUIBIFEL, Cy JaFdapbIChl YFBIMIApPhI
JKOHE OJIapMEH KYPEC JKOJIIaphl;

KiumaTTeIK e3repicTepiH cy pecypcrapbiHa
acepi;

Cy yHeMmzey oHe OamaMainbl Cy Ke3zaepiH
KOJIJIaHy CTPATErHsIapsbl.

Jagabicel:  Cy pecypcTapbIHBIH OalaHCBHIH
Kypy:

AWMaKTBIK JKoHe OacCelHIIK AeHreiine cy
0aJIaHCBIHBIH €CENTePiH Kacay;

CyaplH KeJil Tycyi MeH HaiifaaaHbUTybIH
Tanzaay.

Cy pecypcTapbIH ocIapiay )oHe YIeCTIpy:
Cy majifanaHynipuiap apachlHaa O KOHE
THIMZI YJIECTIPY JKOCTIAPBIH JKacay;
CyapMaJisl KepJiepre, OHAIpic HEeH XaJlbIKKa
Cy XKETKi3y )KYHECiH OHTAWIAHIBIPY.
T'eoaknapartsik xyitenepmen ([AXK) xoHe
MO/IEIB/ICYMEH JKYMBIC icTey:

Cy pecypCTapbiHBIH KEHICTIKTIK YIriciH
xacay;

Cy aFrbIHBIH, aFblH CYJIapAblH KO3FaJbIChIH
JKOHE CaIlaChlH MOJCIbLY.

Cy pecypcrapblH 0ackapy caJjachlHIAFbl
»kobanap MeH Oariapiamaiap/isl 93ipiey:
MHpakypbUIbIMIBIK, HHCTUTYLMOHAIIBIK
JKOHE TEXHUKANBIK IIapaIapbl )Kocnapiay;
Cy pecypcrapblH  THiMmI  Oackapyra
OarpITTalIFaH ic-1Iapanapabl Oaranay.
Mymieni TapantapMmeH e3apa  ic-KUMBLI
xKacay:

Cy mnaiiganaHymipiiap, SKEprinkTi OWiik,
YKIMETTIK eMmec YHbIMIap, XaiblKapajblK
yiBIMIapMeH Kelticcosziep Kyprisy;

Cy pecypcTapblH Oackapyia Kel AeHreii
LIeIiM KaObl1aay yAepicTepiHe KaTbICy.

Ynpasnenue
BOJHBIMH
pecypcamu

]/ KB

UVR/4313

15/30/50/10/15

IIpepexBusut
bI:

Hacocsr,
HAaCOCHBIE
CTaHIUHU U
BOJIOTIOABEMHBI
€ COOpYKEHHUs
IMocTpexBe3uT
bI:
Ipenaurmiomua
L MIIH
IIPOU3BOJICTBEH
Hasl IpaKTHKa

Iean: MOJrOTOBKA
CIEIUAIICTOB B obmact
BOJIHOT'O X03gHMCTBa c
YIIyONeHHBIM 3HaHHEM OCHOB
yIpaBiIeHHs. BOIHBIMU
pecypcamu.

Conepxanue: H3yuenue
MEKTrOCyJapCTBEHHBIX

coramieHuit 1Mo  oxpaHe |
9 (QEeKTUBHOM  HCIIOIB30BaHUH
BOJHBIX pecypcoB. KoHBeHims
00 UCIONBb30BAaHUM M OXpaHe
MEXTYHAapOIHBIX pex u
TPaHCTPAaHUIHBIX BOJIHBIX
HUCTOYHHKOB,  IPOTOKOI IO
npobieMaM BOIBI M 3JO0POBBS U
IpaBHIa HOJIb30BAHUS
MEXIYHApOAHBIX pek. M3yueHue

Ofpa3oBanne: oOmee IpeICTaBICHHE O
BOJHBIX pecypcax:

XapaKkTepUCTHKKM  TTOBEPXHOCTHBIX  (peKa,
03ep0, BOJOXPAaHWIHIIE) U IOI3EMHBIX
(apTe3uMaHCKHd, TPYHTOBBIH) HCTOYHUKOB
BOJIBI;

KpyroBopoT, oOHOBJIEHHE M €CTECTBEHHBII
OataHc BOBL;

OcobeHHoCTH MPOCTPAHCTBEHHOTO "
CE30HHOTO pacnpeneneHus BOJHBIX
pecypcoB.

Teopetnueckue OCHOBBI YHpaBIeHUS
BOJIHBIMH PECYPCAMMU:

KoHuenuust ”HTErpUpOBaHHOTO YIPABICHUS
BomueiMu pecypcamu (IWRM — Integrated
Water Resources Management) ;

TIpuHIMDBL 3¢ GEeKTUBHOTO,
C6aIIaHCI/Ip0BaHHOI‘0 u yCTOﬁqHBOFO




KOHIIENIIMM  Pa3BUTUS  CHCTEMBI
yIpaBIeHHs BOJHBIMU
pecypcamu PK. MexnyHaponssle
peKOMEHAAINI B chepe
HMHTETPHPOBAHHOIO  YIIPaBJICHHs
BOJHBIMH pecypcamu c
HCIIOIb30BaHUEM
HCKYCCTBEHHOI'O HHTEJIEKTa

HCIIONB30BAHHS BOIHBIX PECYPCOB;
HHCcTHTYyIHOHATBHBIE CTPYKTYpBI u
3aMHTEPECOBAHHBIC CTOPOHBI B YIPABICHUH
BOJHBIMH PECYPCAMH.

KonunuectBeHHbII " KayeCTBEHHBIH
MOHHUTOPHHT BOJHBIX PECYPCOB:

Meronsl  KOHTpOist  0Obema, pacxoia,
KayecTBa BOIbI;

T'mppomerpuueckue, THAPOXHMHYECKHE,
THIPOOUOIIOTHYECKHE TOKA3ATEIH;
IIpumenenue KOCMHYECKHX u

reonH()OPMAIHOHHBIX TEXHOJIOTHH.
IIpaBoBble M DKOHOMHYECKHE ACHEKThI
HCII0JIb30BaHUsI BOJAHBIX PECYPCOB:

Boansrit KOJIEKC, MEK{yHapOIHbIE
KOHBEHIMH U COIIAILEHHS;

Paspenrenus Ha BOJONONIb30BaHHUE, JTUMHTHI,
Tapu(pl ¥ HHCTPYMEHTH DKOHOMUYECKOTO
CTUMYJIUPOBAHUS;

CucreMbl paclpeneneHus BOIbl  MEKIY
BOJIONOJIE30BATEIISMH.

CTpareruu  ympaBlieHHs B YCIOBHAX
HEXBATKH BOJIbI U H3MEHEHUs KIUMaTa:
TlonsTHSI HEXBAaTKH BOMBI, BOJHOTO KpH3Hca
U 1yTU OOpbOBI C HUMH;

BiusHue kaMMaTHYecKUX U3MEHEHUH Ha
BOJHBIE PECYPCHI;

Crpareruu COXpaHeHUst BOJBI u
HCIIOB30BaHUs aJIbTepHATUBHBIX
HCTOYHHKOB BOJIBL.

HaBbiku: cocraBieHue OajaHca BOAHBIX
pecypcoB:

CocraBiieHHe OTYETOB BOJHOTO OamaHca Ha
perHoHaIbHOM U 0acCEefHOBOM YPOBHSIX;
AHanu3 TOCTYIUIGHHs H  HCIOJIb30BaHUS
BOJIBI.

[InanupoBanue M pacHpenelneHHe BOAHBIX
pecypcoB:

Pa3paborka CHpaBeNIUBOTO u
3¢ (HeKTUBHOrO MIaHa pacTpeaeIeHUs CpeIn
BOJIOIIOJIb30BATEIICH;

OnTHMH3anUs CHCTEMBI ITOCTaBOK BOJBI Ha
opomaeMble  3€MIH, IPOU3BOACTBO U
HacelleHHe.

Pa6ora c reornH(OpMaIMOHHBIMI
cucremamu (I'MIC) n MmonenupoBaHuem:
Co3manue  MPOCTPAHCTBEHHOW — MoOJenn
BOJIHBIX PECYPCOB;

MopenupoBaHue IIOTOKA BOJBL, ABIDKECHUS U
Ka4ecTBa CTOUHBIX BOJ.

Pa3paboTka TpPOEKTOB ¥ TpOrpaMM B
00JIaCTH YIIpaBICHHS BOJHBIMH PECYPCAMH:
IInanupoBanue HH(PaCTPYKTypHBIX,
HMHCTHTYLHOHAJIBHBIX u TEXHUYECKUX
MEpPOIPUSITHIA;

OneHka MEpONIpPUSTHH, HANpPaBICHHBIX Ha




s¢¢dekTuBHOE  ymHpaBlicHHE BOJIHBIMU

pecypcamu.
B3aumopneiicTBue ¢ 3aHHTEPECOBAHHBIMU
CTOPOHAMHU:

Benenue NIepEroBOpPOB c

BOJIONIOJIb30BATEIISIMI, MECTHBIMU BIIACTSAMH,
HENIPAaBUTENbCTBEHHBIMH  OPTaHU3ALUAMY,
MEXYHapOIHBIMU OpTraHU3aLUsIMY;
VYuactue B MHOrOYPOBHEBBIX IIPOLIECCAX
MIPUHATHUS PEIEHHH B yIPaBI€HUH BOAHBIMU
pecypcamH.

Management of
Water Resources

PD/ EC

MWR/4313

15/30/50/10/15

Prerequisites:
Pumps,
pumping
stations and
water lifting
facilities

Post-
requirements:
Pre-graduate or
industrial
practice

Purpose: to train specialists in
the field of water management
with in-depth knowledge of the
basics of water resources
management.

Content:  Study of interstate
agreements on the protection and
efficient use of water resources.
Convention on the Use and
Protection of International Rivers
and Transboundary ~ Water
Sources, Protocol on Water and
Health Problems and rules for the
Use of International Rivers. Study
of the concept of development of
the water resources management
system of the Republic of
Kazakhstan. International
recommendations in the field of
integrated water resources
management.

Education: a general understanding of water
resources:

Characteristics of surface (river, lake,
reservoir) and underground (artesian,
groundwater) water sources;

Water circulation, renewal and natural
balance;

Features of spatial and seasonal distribution
of water resources.

Theoretical foundations of water resources
management:

The Concept of Integrated Water Resources
Management (IWRM - Integrated Water
Resources Management) ;

Principles of efficient, balanced and
sustainable use of water resources;
Institutional structures and stakeholders in
water resources management.

Quantitative and qualitative monitoring of
water resources:

Methods of water volume, flow, and quality
control,

Hydrometric, hydrochemical, and
hydrobiological parameters;

Application of space and geoinformation
technologies.

Legal and economic aspects of the use of
water resources:

Water Code, international conventions and
agreements;

Water use permits, limits, tariffs, and
economic incentive tools;

Water distribution systems between water
users.

Water scarcity and climate change
management strategies:

Concepts of water scarcity, water crisis and
ways to combat them;

The impact of climate change on water
resources;

Strategies for water conservation and the use
of alternative water sources.

Skills: drawing up a balance of water
resources:

Preparation of water balance reports at the




regional and basin levels;

Analysis of water intake and use.

Planning and allocation of water resources:
Development of a fair and effective
distribution plan among water users;
Optimization of the water supply system for
irrigated lands, production and population.
Working with geographic information
systems (GIS) and modeling:

Creation of a spatial model of water
resources;

Modeling of water flow, movement and
quality of wastewater.

Development of projects and programs in the
field of water resources management:
Planning of infrastructural, institutional and
technical measures;

Assessment of measures aimed at effective
management of water resources.

Interaction with stakeholders:

Negotiating with  water users, local
authorities, non-governmental organizations,
and international organizations;

Participation in multi-level decision-making
processes in water resources management.

Cy mapyamsuIsIK
HBICAH/IapbIH
Oackapy

KII/TK

SShNB/
4313

15/30/50/10/15

IpepexBU3NT
bI:

Copseiwirap,
COPFBIII
CTaHISIIAPHI
JKOHE cy
KOTEpeTiH
KYPBUIBIMZAp
IMocTpexBe3uT
Tep:

JlurmoM  ayiel
HeMmece
OH/IIpICTIK
IPaKTUKa

Makcarpl: bonamak mamasmap
Cy IIapyallbUIBIK HBICAHJAPBIH
Oackapy cajachlHIa TEOPHSIIBIK
JKOHE MPAKTUKAJBIK OimiM  amy
JKOHE FBUIBIMU-TEXHUKAITBIK
npobiemMangap MeH OonamakTa
OaMy  MYMKIHIKTEpiH  OKBIII-
Yiipeny.

Masmynsl: Cy mIapyaubuibIK
KyHenepiMeH,  HBICAaHIapbIMECH
TaHBICY, Cy OacceWHIepiHIH cy
HIapYaIIbUIBIK OAIAHCBHIH ecenTey
MEH TociljiepiH YHpeHy IKoHe
JaFJbUIaHy, HAKTBl MoceJenepi
ILIeNly YIIiH jKaHa aKmapaTTapibl
i3JeHy  JKOHEe TMaiijanmaHy, cy
KOpBIH IaijasaHy MeH KOpray,
CyMeH KaMTaMachI3 ety
CaJIaCBhIHIAFbI MEMIIEKETTIK
GacKapyabIH HETi3epiH YFBIHY.

Binimi: Cy mapyambsuibIK HbICaHIapbIHBIH
TYpJepi MEH KYPBUIBIMEBL:

Bererrep, cy Kolimamapsl, KaHaiaap,
THAPOTOpANTAp, Cy PETTErilTep, COPFBI
CTaHIWSLIAPHI XKOHE T.0.;

byn HBICAH/AP/IbIH KYPBUIBIMIBIK
epeKIIeNiKTepi, MaKcaTTapbl >KOHE e3apa
OpeKeTTeCy NPUHIUITEDI.

Cy mapyaubuiblK HbICAHAAPbIH 0acKapyablH
Herizzepi:

HelcanmapabIH JKYMBIC PEXHMIH jKOcTapiay
JKOHE CY PeCypCTapbIH YIIECTIpY;

Cynmel  kuHAy, cakTay, TapaTy JKOHE
naiananyasl yitnecripy.

Kylienik koHEe HMHTErpalMsUIbIK Oackapy
TIPUHIMITEPI:

Cy IIapyambUIbIFBIH OacKapyIbIH
HePaPXHUSIIBIK KYPBUIBIMBI (backapy
JeHTeiepi: YITTHIK, OHIPIIK, KepPIiliKTi);
Cy pecypcTapblHBIH KeNIGHAI MaiinamaHy
MEH KOPFajTyblH KAMTaMachl3 €Ty.
Heicangapap! naiinanany »xoHe TEXHUKAIBIK
KBI3MET KOpCeTy:

Cy 1apyalpUIbIK —HBICAaHJApBIH  THIMJI
naifanaHy/AbIH TEXHUKAJbIK TaJalTapsl;
XKeuney, mNpodQUIAKTHKAIBIK  TeKcepy,
amaTThIK XKaF[ailIapAb KO0 Mapaiapsl.
KyKBIKTBIK JKOHE HOPMATHUBTIK-
Ky’KaTTaMaJIblK 6a3a:

Cy 1mapyambUibIFbIH 0acKapy cajlachlHIAFbI
3aHap, epekenep MeH CTaHaapTTap;




Backapy KYKaTTapbl: TEXHUKAJBIK
[acmopTTap, NaiifajgaHy HYCKayJbIKTapbl,
JKypHAIIAP.
DKOHOMHUKAJIBIK, JKOHE
acrekTinep:

Cy HBICAaHIapblH TaiiJanany NIBIFBIHIAPBIH
ecernTey JKoHe XKOoCmapIay;

DKONOTHSUTBIK  KAYINCI3aiK IKOHE OPHBIKTBI
My TaJanTapsl.

JlaFabichl: Cy LapyalbUIbIK
HBICAHIAPBIHBIH JKYMBICHIH YHBIMIACTBIPY
JKOHE Oackapy:

Cy ©Oepy KecTeciH Kypy JKOHE OHBI
OpbIH/AYAbI OaKbLIAY;

CynplH KemeMi MeH camachlH —HaKThI
Gakpliay KOHE eCerKe aiy.

TexHHKAIBIK KaJaranay j)KoHe IHarHOCTHKA:
KypbutblCTap/ibIH  TEXHUKAJIBIK JKaFIailbIH
Oaranay;

AxaynapIpl epTe AaHBIKTAI, ONApABbl KO0
OoiibIHIIA menriMzIep Kadbliaay.
OnepauusuiblK XKOHE araTThIK JKarqainapaa
LIemriM Kaobuiaay:

Cy TacKbIHBI, KYPBUIBIMHBIH 3aKbIMIaHYBI
CHSKTBI TOTEHIIE JKaFiaiiapia JKbULIaM
JKOHE IYPBIC OPEKET €Ty,

AmaTKa Kapchl JKOCTIapIap ykacay ’KoHe iCKe
aceIpy.

Kp1zmerkepiepmex JKOHE backapy
KYPBUIBIMBIMEH JKYMBIC:

Cy mapyambuiblK HBICAHAAPbIH Oackapy

OKOJIOTHMAJIBIK

JKyHecineri eHbOex Oeminici MeH
MiHJeTTepi 6oy,
¥IBIMAACTBIPYIIBUIBIK, JKoHE

6acKapyIIBUIBIK MIeimMaep Kaobuiaay.
YKocmapiay sxoHe ecell Kyprizy:

JXKbuaplK  maiianaHy OKOCHapbl, IIBIFBIH
CMeTachl, TEXHHMKAIBIK KyXKaTTaMaaapbl
azipiey;

CaH/IBIK KOPCETKILITep HEeri3iHAe Taaay
JKYPri3y JKoHE ecen 0epy.

Ynpasnenue
BOJOXO3IMCTBEHH
BIMH 00BEKTaMHU

B/ KB

UVO/ 4313

15/30/50/10/15

IIpepexBusut
bI:

Hacocsr,
HAaCOCHBIE
CTaHIUHU U
BOJIOTIOABEMHBI
€ COOpYXKEHUs
IMocTpexBe3uT
bI:
Ipenaumiomua
S MIIH
IIPOU3BOJICTBEH
Hasl IpaKTHKa

Lens: (hopmupoBaHne y
Oymymumx CIIEI[HATUCTOB
MPABWIBHOTO TPEACTABICHHUS O
BOJOHBIX  pecypcax, H3ydeHHe

TIPHHIIMIIOB, METOJIOB "
mokasaTenei HCTIONb30BAHUS
BOJIBl  PA3IMYHBIMM  OTpPACISAMHU
HapOIHOTO XO3sMCTBA 74
OCBEIICHHE BOMPOCOB OXPaHBI U
BOCIIPOM3BOJICTBA BOJTHBIX
HMCTOYHHUKOB.

Copep:xanue: Bynymue
CIICIIHATTUCTHI MOJTy4aroT

TCOPETUYCCKUC U MNPAKTUYCCKHUC
3HAHUS B 00JACTH YIIpaBJICHUSA

OOpasoBanme:  BUIbl U CTPYKTypa
BOJIOXO3SMCTBEHHBIX OOBEKTOB:

IInoTuHsl, BOJOXPAHWIIUINA, KaHaJbl,
TUAPOY3JIbl, PEryiasaTOpbl BOJBI, HACOCHBIC
CTaHIUU U T. 1.;

DTO CTPYKTYpHBIE OCOOCHHOCTH OOBEKTOB,
LIS 1 NPUHIUIIBI BSaHMO}IeﬁCTBHH.
OCHOBBI YIpPaBICHUS BOJOX035HCTBEHHBIMH
00BeKTaMu:

[TnarupoBanue pexuMa paboThl OOBEKTOB U
pacrpee/icHue BOJHBIX PECYPCOB;
Koopaunanus cbopa, XpaHEHHS,
pacupeneneHust ¥ UCIOIb30BaHHS BOIbL.
HpI/IHIH/Il'ILI CUCTEMHOTO U UHTCTPAIITUOHHOTO
YIpaBJICHUS:




BOZ0XO035HICTBEHHBIMU
o0beKTaMHi U H3y4aloT Hay4dHO-

TEXHUYIECKHE po0IeMbl "
BO3MOXKHOCTH pa3BUTHL B
Oynymem.  O3HakoMmieHHE  C
BOJI0XO035ICTBEHHBIMHU

CHCTEMaMH, 00BbEKTaMH,

HM3y4YEeHUE M YCBOECHHUE CIIOCOOOB
U PacdeToOB BOAOXO3SHCTBEHHOT'O
OajlaHca BOAHBIX  0OacceifHOB,
MOMCK W HCIOJb30BAHUE HOBOI
uHGOpMAMKd IS PEIICHUs
KOHKPETHBIX 3aay, IIOHHMaHHEe
OCHOB roCyIapCTBEHHOTO
yIIpaBICHHS B obnactu
HCIIOJIb30BaAHHMS u OXpaHbI
BoAHOrO (hOHIA.

Hepapxuueckass  CTpyKTypa  yIpaBICHHsS
BOJIHBIM XO3SIHCTBOM (YPOBHHM YIPaBIICHHMS:
HaIMOHAIIBHOE, PETHOHAIBHOE,MECTHOE);

ObecnieueHne KOMILIEKCHOTO
WCIOJB30BAaHUsI M OXpPaHbl  BOAHBIX
pecypcos.

DKCIuTyaTanus u TEXHHYECKOE

o0ciTy)KHBaHHE OOBEKTOB:

Texuudeckue TpeOoBaHUs K dPHEKTUBHOMY
HCTIOIB30BAHUIO BOJIOXO3SIHCTBEHHBIX
00BEKTOB;

PeMOHT,  HpPOQUIAKTHYECKHE  OCMOTPBI,
MEpONPUATUSL 110 JHKBUIALMN aBapUHHBIX
CHUTYalUH.

IIpaBoBasi WU HOPMATHBHO-IOKYMEHTAIbHAS
6aza:

3aKoHBI, MpaBWiIa M CTaHIAPTHl B 00JaCTH
YIIPaBIICHHS BOJHEIM XO03SHCTBOM;
VYrpasieHueckne TOKYMEHTHI: TEXHHIECKHE
MacmnopTa, MHCTPYKIHMH MO SKCIUTyaTalliH,

JKypPHAIIBL.
DKOHOMUYECKUE 1 SKOJIOTHYECKUE ACIIEKTHI:
Pacuer ¥ mIaHMpoBaHHE 3aTpaT  Ha

9KCIUTyaTalluio BOTHBIX OOBEKTOB;
TpeOoBaHHs HKOJIOTHYECKOH OE30IaCHOCTH
U YCTOWYMBOIO Pa3BUTHS.

HaBpIkn: oOpraHusanyis H  yIOpaBJIeHHE
paboToii BOOXO35CTBEHHBIX OO BEKTOB:
CocraBineHue rpaduka I[OAaYM BOABI U
KOHTPOJIb €T0 BBITOIHEHHS;

TouHBIE KOHTPOJIb M ydeT oO0bemMa u
Ka4ecTBa BOJBL.

TexHU4ecKuii Haa30p M AMATHOCTUKA:
Ouenka TEXHHYECKOTO COCTOSTHUS
COOpPYKEHHUII;

Pannee BbIiBIICHHWE [e()EKTOB M NPUHATHE
peIIeHuil 110 UX YCTPaHEHHIO.

[IpunsaTue pemreHuii B ONEPALOHHBIX H
ABApUIHBIX CHTYaISIX:

BeicTpo ¥ mpaBUIBHO  pearupoBaTh B
OKCTPEMalbHBIX CHUTyallUsiX, TaKMX Kak
HaBOJHEHHSI, IIOBPEKICHIE KOHCTPYKIIIH;
CocTaBlieHHEe U pealn3alys IUIAHOB IIPOTHB
CTUXHUITHBIX O€ICTBHIA.

Pabota ¢ TmepcoHalmoM U CTPYKTypoit
YIPaBJICHHUS:

Pazmenenne Tpyga M pacmpenencHue
003aHHOCTE B CHCTEME YIpaBICHHS

BOJJOXO3SIHCTBEHHBIMU O0BEKTAMH;
Ipunsatue OpraHH3aIMOHHBIX u
YIPABIEHYECKHUX PEIICHUH.

[InanupoBaHue u yuer:

T'onoBoif mnan sKcIuTyaTauy, cMeTa 3aTpar,
pa3paboTKa TEXHHIECKOH TOKyMEHTalUH;
IIpoBenenne aHamM3a M OTYETHOCTh Ha
OCHOBE KOJIMYECTBEHHBIX IOKA3aTENCH.




Water Facilities
Management

PD/ EC

WFM/4313

15/30/50/10/15

Prerequisites:
Pumps,
pumping
stations and
water lifting
facilities

Post-
requirements:
Pre-graduate or
industrial
practice

Purpose: to form a correct
understanding of water resources
among future specialists, to study
the principles, methods and
indicators of water use by various
branches of the national economy
and to highlight issues of
protection and reproduction of
water sources.

Content:  Future  specialists
receive theoretical and practical
knowledge in the field of water
management and study scientific
and technical problems and
development opportunities in the
future. Familiarization with water
management systems, facilities,
study and assimilation of methods
and calculations of the water
balance of water basins, search
and use of new information to
solve specific tasks,
understanding the basics of public
administration in the field of use
and protection of water resources.

Education: types and structure of water
management facilities:

Dams, reservoirs, canals, hydroelectric
power plants, water regulators, pumping
stations, etc.;

These are the structural features of objects,
goals, and principles of interaction.
Fundamentals of water management
facilities:

Planning of facilities' operation and
allocation of water resources;

Coordination of water collection, storage,
distribution and use.

Principles of system and integration
management:

Hierarchical structure of water management
(management levels: national, regional,
local);

Ensuring the integrated use and protection of
water resources.

Operation and maintenance of facilities:
Technical requirements for the efficient use
of water facilities;

Repairs,  preventive inspections, and
emergency response measures.

Legal and regulatory framework:

Laws, regulations and standards in the field
of water management;

Management documents: technical data
sheets, operating instructions, magazines.
Economic and environmental aspects:
Calculation and planning of costs for the
operation of water bodies;

Requirements of environmental safety and
sustainable development.

Skills: organization and management of
water management facilities:

Drawing up a water supply schedule and
monitoring its implementation;

Precise control and accounting of water
volume and quality.

Technical supervision and diagnostics:
Assessment of the technical condition of
structures;

Early detection of defects and decision-
making on their elimination.
Decision-making  in  operational  and
emergency situations:

React quickly and correctly in extreme
situations such as floods, structural damage;
Drawing up and implementing plans against
natural disasters.

Work with personnel and management
structure:

Division of labor and distribution of
responsibilities in the water management




system;

Making organizational and managerial
decisions.

Planning and accounting:

Annual operation plan, cost estimates,
development of technical documentation;
Conducting analysis and reporting based on
quantitative indicators.

Cy mapyamsuisIK KII/ TK SShNA/431 15/30/50/10/15 IIpepexBU3UT MaxcaTtel:  cyasl  emueyniH | Bimimi: Cy mapyamsurbIk skyifenepinpmeri
HbICAHIapbIH 4 bl JKEKEJIETeH KYPBUIBICTAPbl MEH | aBTOMATTaHABIPYJIbIH MaHBI3bI MeH
aBTOMAaTTaHIBIPY Copreimrap, MIPOLECTEPiHIH JKYMBICBIH | MiHJETTepi;
COPFBIII aBTOMATTAHJBIPY JKOHE CYMEH | ABTOMATTaHIBIPY KyHeciHig HeTi3ri
CTaHUUSIAPbI KaOAbIKTay,  CyIbl  Ta3apTy | BJIeMEHTTepi (ceHcopiap, aTKapyIbl
JKOHE cy | sxylenepinig TEXHOJOTHSUIBIK | MEXaHH3MAEp, KOHTpOoILIepiep skoHe T.0.);
KOTEepeTiH JKOHE OHAIpICTIK mporectepin | backapy skyitenepiniH Typiepi (Keprimikri,
KYpBUIbIMZAP Oackapy cajachlHIarbl OUNIMMEH | OpPTAJIBIKTAaH/bIPBLIFaH, KaIIbIKTBIKTaH
IocTpexBe3uT | KamTaMachl3 €Ty. 6ackapy);
Tep: Ma3mynbsl: Mennopanust MeH ¢y | AKHapaTThl JKHHAYy SKoHe Oepy kyienepi
Jurnnom angbt LIapyallbUIbIFbIHIA (SCADA, PLC, tenemerpus);
Hemece KOJIIaHBUIATBIH  aBTOMATUKAHBIH | ABTOMATTHI perrey XKyHenepiHiH
OHIPICTIK HEFYPIIBIM KEH TapajfaH | NPUHIHITEP] (xepi OaitnaHbIc,
HPAaKTUKA KYHENepiHiH  KYpBUIBICBI MEH | HPONOpPLMOHAIIbI-MHTErPANbl PETTEy KIHE
JKYMBICBI Typansl TyciHy; Cy | 1.6.);
[IapyanbUIbIFBI xydenepin | HelcaHmapasl MaTeMaTHKalblK MOZEIBICY
ABTOMATTAHBIPY/IBIH Herisri | Herizgepi;
Tocinmepi MeH TNPHHLOUNTEpIH, | DHEPrus YHEMJCY JXXOHE pPecypcThl THIMII
aBTOMaTHKa DJJIEMEHTTEpi MeH | maiijanany MaKcaTbIH/a
acranTapsl JKy#enepinaeri | aBTOMATTaHABIPYABIH POJIi.
KYPBUIFbIHBI, emueynid, | darabichl: Cy HIapyanibUIbIK HbICAHIapbIHA
eHIipicTiK TapaMeTpiepAi | apHalFaH aBTOMATTAaHIBIPBUIFAH OacKapy
OakbLIayIbIH aBTOMATTHI | JKyHesepiH xobanay;
KyHdenepin kacay Tocinaepin | CeHcopiap MEH aTKapyIibl KYPBUIFBLIAP.IbI
oimy. TexXHONOTUSIIBIK, | TaHAay XKOHE OpHATY;
MPOLIECTEPAIH epekmrenirii | SCADA sxone PLC xyitenepiMen XyMbic
ecKepe  OTHIPBIN,  aBTOMATTHI | KKacay;
Gackapy okyienepiHe Tammay | ABTOMArTBI  0akpllay JkoHe — Oackapy
xKacay. MaMaHAaHABIPBIIFAH | alrOPUTMIEPIH KYPacThIpy;
TOpAaITap/IbIH, OnokrapabiH, | HakTbl yakpITTarbsl mporectepii Oakpuiay,
KYPBUIFBUIap/IBIH KOHE | JepeKTep]ii OHJIey KOHE Talay;
aBTOMATThI Oackapy yienepiniy | Kayinci3gik mneH  CEHIMAUTKTI  eckepe
CXeMaJlapbIH jKacay. OTBIPBIII, backapy KyHenepin
OHTalIaHABIPY;
JKyitenepain TeXHUKATBIK KbI3MET KOPCETY
JKOHE aKayJIapbIH aHBIKTAy.

ABToMaruzanus 1171/ KB AOVH/431 15/30/50/10/15 IpepexBu3uT Henb: obecrieunts 3HaHWsAMH B | OOpa3oBaHme:  3HaueHHe W 3aJa4d
00BEKTOB 4 bI: 00nacTu aBTOMATH3alMU pabOThl | aBTOMATH3allid B BOJIOXO3SHCTBEHHBIX
BOJIHOTO Hacocsl, OTHENBHBIX  COOPY)KEHHH M | CHCTeMax;

X03sHicTBa HACOCHBIE nporeccoB 00paboTku Boael H | OCHOBHBIE 3JIEMEHTBI CHCTEMBI
CTaHINK U YIpaBICHHUS] TEXHOJOTMYECKUMHU | aBTOMAaTH3aUHUHU (JaTYMKH, HCIIOTHUTEIbHBIC
BOJIOTIOJBEMHEl | U MPOU3BOJICTBEHHEIMH | MEXaHU3MBI, KOHTPOJLIEPHI U Jp.);
€ COOpYKEHUs mporeccamn cucteM | Bumsl cucrem ympaBneHust  (JIOKaiubHOE,
IocTpexBe3uT | BOJOCHAOXKCHHS, OUMCTKH BOIBL. LEHTPAIN30BaHHOE, JIMCTaHIIHOHHOE
bI: Coaepaxxanne: Ilonumanme 00 | ympaBieHue);
IpemnumiomMna | ycrpoiicte m pabore HamOonee | Cuctemsl cObopa W Tepenadn HH(pOpManuu
ST WA LIHPOKO pacnpoctpaneHssix | (SCADA ,PLC, tenemerpus) ;
[POM3BOJCTBEH | CHCTEM aBromMaruky, | [IpuHOMOBI  CHCTEM  aBTOMAaTHYECKOrO




Has IpaKTHKa

NPpUMEHACMBIX B MEJIMOpalUu U
BOIHOM X03ﬂﬁCTBe; 3HAThb
OCHOBHBIC MOAXOAbI U IMIPUHIIUIIBI
aBTOMaTHU3allMH

BOJJOXO35HCTBEHHBIX cHcTeM,
YCTPOHCTBO B cucTeMax
9JIEMEHTOB u mpubopoB
ABTOMATHKH, MPUEMbI

COCTABJIEHUs] ~ aBTOMAaTHYECKUX
CHCTEM H3MEPEHHs, KOHTpPOJI
MIPOU3BOJICTBEHHBIX apaMeTPOB.
IIpoBoauTs  aHamMM3  CHCTEM
aBTOMAaTHYECKOTO YIpaBJIeHUs ¢

y4EeTOM crerupuku
TEXHOJIOTHIECKHX MPOLIECCOB.
CocTaBisiTh CXEMBI
CHELHATH3UPOBAHHBIX Y37I0B,

OJIOKOB, YCTPOKMCTB M CHUCTEM
ABTOMATHYECKOrO yNpPaBJIeHHS..

PpEryJIMpoBaHus (obparnast CBA3b,
[PONOPLHOHAIBHO-HHTErPAIBHOE
peryaupoBaHue u Jp.);

OCHOBBI MaTeMaTHYECKOr0 MOJEIUPOBAHUS
00BEKTOB;

Pons aBTOMATU3ALUK B LEIIX

9HEProcOepeKeHUst u addexTuBHOrO
HCIIOJIB30BAHHUSI PECYPCOB.
Habiku: MPOEKTUPOBAHUE

ABTOMATH3UPOBAHHBIX CHCTEM YIIPaBIICHHS
JIJISL BOJIOXO3HCTBEHHBIX 00BEKTOB;

Beibop ©  ycTaHOBKa  JaTYMKOB M
HCTIOJHUTEBHBIX YCTPOHUCTB;

Pa6ora ¢ cucremamu SCADA u PLC;
Pa3zpaboTka alropuTMOB aBTOMATHYECKOTO
KOHTPOJISL U YIIPABIICHHS;

MOHHUTOPUHT  TpOLECCOB, 00paboTKa |
aHaJIM3 JaHHBIX B pealbHOM BPEMCHH;
OnTUMH3ALKS CHCTEM YIIPABICHUSI C YIETOM
0€30MacCHOCTH ¥ HaJIC)KHOCTH,

TexHu4yeckoe OOCIY)KMBAHHUE M BBISBICHUE
HEHMCIIPABHOCTEH CHCTEM.

Automation of PD/ EC AWB/4314 15/30/50/10/15 Prerequisites: Purpose: to provide knowledge | Education: the importance and tasks of
Water Bodies Pumps, in the field of automation of | automation in water management systems;
pumping individual structures and | The main elements of the automation system
stations and processes of water treatment and | (sensors, actuators, controllers, etc.);
water lifting management of technological and | Types of control systems (local, centralized,
facilities production processes of water | remote control);
Post- supply systems, water | Information acquisition and transmission
requirements: purification. systems (SCADA, PLC, telemetry) ;
Pre-graduate or | Content: Understanding about | Principles of automatic control systems
industrial the design and operation of the | (feedback, proportional-integral regulation,
practice most  widespread  automation | etc.);
systems used in land reclamation | Fundamentals of mathematical modeling of
and water management; know the | objects;
basic approaches and principles | The role of automation in order to save
of automation of  water | energy and use resources efficiently.
management systems, the device | Skills: designing automated control systems
in the systems of elements and | for water management facilities;
automation devices, techniques | Selection and installation of sensors and
for compiling automatic | actuators;
measurement systems, control of | Working with SCADA and PLC systems;
production parameters. To | Development of automatic control and
analyze automatic control | management algorithms;
systems taking into account the | Process  monitoring, real-time  data
specifics of technological | processing and analysis;
processes. Make diagrams of | Optimization of control systems based on
specialized nodes, blocks, devices | safety and reliability;
and automatic control systems. Maintenance and troubleshooting of systems.
Cymen KII/ TK SZhZhAZh 15/30/50/10/15 IpepexBusut Makcarbl: samanayn | Bimimi: Cy mapyamsuislk kyifenepinzaeri
KaOaBIKTaY Zh/4314 bI: TEXHUKAJIBIK AaBTOMATHKAa | aBTOMAaTTaHJBIPY/IBIH MaHBI3BI MeH
JKyHenepin Copreimitap, Kypaniapbl MEH | MiHzeTTepi;
aBTOMATTaH/IbIPbI COPFBIII MHKPOIPOLIECCOPIIBIK TEXHUKAHBI | ABTOMATTaHABIPY KYHECiHIH Heri3ri
JIFaH o00anay CTaHIMAIAPhI naiifanana OTHIPBI, | 3IEMEHTTEpI (ceHcopiap, aTKapyIb
KyHenepi JKOHE Cy | TEXHOJIOTHSUIIBIK MpoLecTepAi | MEXaHU3MIEP, KOHTPOJUIEpIIep JKoHe T.0.);

KOTEpETIiH

aBTOMATThl 0ackapy Kyiienepin

Backapy xylenepiHiH Typiepi (PKeprilliKTi,




KYpBUIBIMZAP azipiey, ecenTey XOHE | OpPTANBIKTaHIBIPBLIFaH, KaIIbIKTBIKTaH
HocTpexBe3uT | maiinamany  OoifbiHma  OimimM | Gackapy);
Tep: alylbuIapaa 6imim MeH | AKmapaTThl JKHHAY >XoHe Oepy xyiemepi
Jurom anabt MPAKTUKAJIBIK narnpuiapasl | (SCADA, PLC, tenemerpus);
Hemece KaJIBIITAaCThIPY. ABTOMATTBI perrey Kyitenepinig
OHIPICTIK Ma3smynbl: CymeH kabApIKTayaa | IPHHIUNTEpI (xepi OaitnaHslc,
HPAaKTUKA KOJIJJaHbLIATIH ABTOMATHKa | IPONOPLHOHAJIBI-UHTETPAIIbI PETTEY KOHE
KYHeNepiHiH  KypbuUIbICBI MeH | T.0.);
JKYMBICBI Typaibl TycCiHikke ue | HplcaHgapasl MaTeMaTHKAalbIK MOJEIBACY
6oumy; Cy LIapyambUIbIFEl | Heri3aepi;
JKy#ienepiH ABTOMATTaHABIPYAbIH | DHEPrus YHEMJEY JKOHE pPecypcTbl THIMII
HETI3ri Tocinaepi MeH | maijanany MaKcaTbhIHIa
MPHHIHUOTEP], ABTOMAaTHKa | aBTOMATTAHABIPYJbIH POIi.
KYpbUIFbLIapbl MeH acmantapsl, | Jdarasicel: Cy mapyalbulblK HbICAHIapbIHA
OJapiaH MaHBI3Obl OHIPICTIK | apHAJIFaH aABTOMATTAHABIPBUIFAH Oackapy
nmapameTplriepai eiey, Oakpuiay, | JKyiesnepiH xobanay;
KOpray JKOHE perreynin | CeHcopiap MeH aTKapylibl KYpPbUIFbIIAp/IbI
aBTOMATTHl JKyHelepiH kacay | TaHmay )OHE OpHATY,
Tocinzepi; KOHCTpYKTOpPibIK, | SCADA sxone PLC xyitenepiMen xymbic
TEXHOJIOTHSIIBIK JKOHE | Kacay;
TEXHHUKAJIBIK KyKarTamMaHbl | ABTOMATThl — Oakpllay — koHe  Oackapy
pacimzey. AKMapartThlK- | alrOpUTMACPIH KYPACTHIPY;
KOMIIBIOTEPIIIK TeXHOIorusapas! | HakTel yakpITTarbl mporectepai Oakbuiay,
naiianana OTHIPBIN, | JEPEKTEpl OHJICY JKOHE Taliay;
rpadukanslk, ecentey okoHe | Kayincismik meH — CeHIMAMIKTI  eckepe
yo0asay JKYMBICTAPBIH 33IpJeyAi | OTBIPHIIL, Hackapy Kyiienepin
JKOHE pociMIeyai JKy3ere achIpy. OHTANIAH/BIPY;
XKyiienepiH TEXHUKANBIK KbI3MET KOpCETy
JKOHE aKayJIapbIH aHBIKTAY.
CucreMsl 1171/ KB SAPSV/43 15/30/50/10/15 IpepexBu3uT Henb: (opmupoBanue y | O6pa3oBanme:  3HaueHHe W 3aJa4d
ABTOMATH3UPOBAH 14 bl o0y4aromuxcs 3HaHUH M | aBTOMaTH3allMM B BOJOXO3SIICTBEHHBIX
HOTO Hacocsl, MPaKTUYECKMX  HABBIKOB MO | CHCTeMaXx;
MPOCKTHPOBAHHUSI HACOCHBIE paspaborke, pacuery u | OcHOBHbIE JJIEMEHTBI CHCTEMBI
CHCTEM CTaHIUU U 9KCILTyaTaliun CHCTEM | aBTOMAaTH3alHUHU (JaTYMKH, UCTIOTHUTEIbHBIC
BOZIOCHA0KEHUS BOZIOIOBEMHBI | aBTOMAaTHYECKOTO  YNPABICHHS | MEXaHU3MbI, KOHTPOJUIEPHI 1 Jp.);
€ COOpYXKEHHsI TEXHOJIOTMYECKMMH TporeccaMi | Bumel cucteM  ympaBieHust  (JIOKaJIBbHOE,
IlocTpekBe3uT | C MCMONB30BAHHEM COBPEMCHHBIX | LCHTPAIM30BAaHHOE, JIMCTaHIIHOHHOE
bl TEXHUYECKHX CPEICTB | yHpaBleHHE);
IpepuiuioMHa | aBTOMATHKH u | Cucremsl cOopa u mepeqadu WHGOpMALH
ST WU mukpornponeccoproir  texuuku. | (SCADA ,PLC, tenemerpus) ;
npousBojctBen | Copepixanue: Vmerp | IIpuHOMIBI  CHCTEM — aBTOMATHYECKOTO

Has IIpakTHKa

TpEJICTaBIeHNEe 00 yCTpOHCTBE 1
paboTe CHCTEM  aBTOMATHKH,

MIPUMEHIEMBIX B
BOJIOCHA0XKEHU M, OCHOBHBIE
TTOXOBI u TIPUHIHITB
aBTOMATU3alu|

BOJIOXO3SMCTBEHHBIX CHCTEM,
YCTPOUCTBO u pubOpsI
aBTOMATHKH; MPHEMbI

COCTaBJICHHS ~ ABTOMAaTHYECKHX
CHCTEM H3MEPCHHs, KOHTPOII,
3aMTBl M PEryIMpOBaHUS
Ba)KHEHIINX HPOM3BOJCTBEHHBIX
napamMeTpoB. OdopmisaTh
KOHCTPYKTOPCKYIO,

pETyIupoBaHus (obpatHas CBSI3b,
MIPONOPIMOHATFHO-HHTET PAIBHOE
perynupoBaHue U ap.);

OCHOBBI MaTeMaTHYECKOTO MOJCTUPOBAHUS
00BEKTOB;

Poms aBTOMATH3AIUI B LeJsIX
9HEprocOepexeHNs u 3¢ pexTnBHOTO
HCTIONB30BaHUS PECYPCOB.

Hasbikn: TIPOEKTHUPOBAHKE
ABTOMATH3UPOBAHHBIX CHCTEM YIIPaBIICHHS
JUISL BOIOXO3SIHCTBEHHBIX 00BEKTOB;

Beibop ©  ycTaHOBKAa  JaT4NKOB U
HCTIOJHHUTEIBHBIX YCTPOHCTB;

Pa6ota ¢ cuctemamu SCADA u PLC;
Pa3paboTka anropuTMOB aBTOMATHYECKOTO




TEXHOJIOTHYECKYFO u
TEXHHYECKYI0  JOKYMEHTAIHIO.
OcymecTBIATs  pa3paboTKy U

odopmiienue rpadUYecKuX,
BBIYHCIHTEIBHBIX M HPOSKTHBIX
pabor c HCIIOJIb30BaHUEM

UHGPOPMALMOHHBIX TEXHOIOTHH.

KOHTPOJISL ¥ YIIPaBIICHUS;
MOHHTOPHUHT  HPOLECCOB, 00paboTKa M
aHAJIN3 JaHHBIX B pealbHOM BPEMEHU;
OnTuMH3anys CHCTEM YHPABICHHS C y4eTOM
6€30I1aCHOCTH ¥ HAJIXKHOCTH;

Texuudyeckoe oOCITy)KHMBaHHE U BBIBICHHE
HEHMCIIPAaBHOCTEH CUCTEM.

Computer-Aided PD/ EC CADWSS/ 15/30/50/10/15 Prerequisites: Purpose: formation of students' | Education: the importance and tasks of
Design of Water 4314 Pumps, knowledge and practical skills in | automation in water management systems;
Supply Systems pumping the development, calculation and | The main elements of the automation system
stations and operation of automatic process | (sensors, actuators, controllers, etc.);
water lifting control systems using modern | Types of control systems (local, centralized,
facilities automation and microprocessor | remote control);
Post- technology. Information acquisition and transmission
requirements: Content: To have an idea about | systems (SCADA, PLC, telemetry) ;
Pre-graduate or | the design and operation of | Principles of automatic control systems
industrial automation systems used in water | (feedback, proportional-integral regulation,
practice supply; the main approaches and | etc.);
principles of automation of water | Fundamentals of mathematical modeling of
management systems, the device | objects;
and automation devices; | The role of automation in order to save
techniques for compiling | energy and use resources efficiently.
automatic measurement systems, | Skills: designing automated control systems
monitoring,  protection  and | for water management facilities;
regulation of the most important | Selection and installation of sensors and
production parameters. To draw | actuators;
up design, technological and | Working with SCADA and PLC systems;
technical ~ documentation. To | Development of automatic control and
carry out the development and | management algorithms;
design of graphic, computational | Process  monitoring,  real-time  data
and design  works using | processing and analysis;
information technology. Optimization of control systems based on
safety and reliability;
Maintenance and troubleshooting of systems.
Cy 9HepruschH KII/ TK SEP/4315 15/30/50/10/15 IpepexBu3uT Makcarsr:['unposnepretukansiy | Bimimi:  Cy sHeprusiChbIHBIH Heriszepi:
naiifanany bI: Kasipri JKarai1arel xoHe | Cy SHeprusChIHBIH (QH3MKANBIK KacHeTTepi
Cy OoJamakTarbl 5KOHOMHKA CaNachl | MEH TYPJEHY 3aHIbUIBIKTaphl;
mapyanrbUIbIK peTiHueri epeKIHeHiKTepiH HOTeHHHaH[{HK JKOHE KMHETHKAJIBIK SHEPIUs
KYPBUIBIMIAPbI 3epJeney, I'oC-te cy | Typuepi;
MEH JKYHeJepiH | SHEprHsChIH ajy oIiCHAMachiH | ['MIpOsHEprus Ke3AepiHiH CUIaTTaMachl.
naiiianany urepy, I'DC mapamerpnepi MeH | I'MaposHEepreTHKaibIK HbICAHIAP:
IocTpexBe3uT | 3HEprus xemenzaepi, | I'OC (ruppoanektp cranumscsl), COC (cy
TEp: TUAPODIIEKTPOCTAHIIUSATIAD 9JIEKTP CTaHLMSCHI), Cy KoWMalapbl MeH
Cy KYPBUIBICTAPBIHBIH KypaMbl | OererTepiH TYpiepi MEH KYPbUIBIMBI;
apyabUIbIK TypaJisl OiTiM aiy. TypOunanap MeH reHepaTopIapAbIH KYMBIC
HBICAHIapbIH Ma3smynbi: Tunposnextp | icrey mpuHOMNTEPI;
aBTOMAaTTaHABIP CTaHIIMsICBIHBIH Herisri l"mlpoanepre'mxanm( )KYﬁeHep}IiH
y rmapameTpyiepi  MeH  TYpJIepiH | DJIEMEHTTepi MEH TeXHOJOTHsUIapHI.
Oimy; TypOuHanapasly | [MIposHEeprusiHbI ecentey kaHe Oaranay:
KYPBUIBIMBI MEH JKYMBIC TIpOIeciH | ['MaposHeprust KopiapslH ecentey diicrepi;
6iﬂy; JJICKTP TCXHHUKAJIBIK Cy arbIHbIH, KBICBIMJIBI JKOHC  KYyaTThbl

JKaO/IBIFBIH €CeNTEeYAIH op TypJii
onictepin MeHrepy. ['maposnexTp
CTaHIMATAPBIHBIH Heri3ri
cXxeManapbiH KOJIZIaHy; cy
[IapyaIbUTBIFBI Kyiienepinie

aHBIKTay (opMynanapsl;

DHeprust TUIMIUIITNT MEH IIBIFBIHAAPHIH
Garaiay.

DKOJIOTHS KOHE TYPAKTHI IaMy:

FI/I,I[pOBHepI‘eTI/IKaZ[anI OKOJIOTUSAJIBIK




THAPOSIIEKTP CTaHUUSIAPBIH
OpHaJACThIPy; THAPOTYpOMHAIAp
MeH COPFBUIAPBIH HeTi3ri

napamerpliepin aHBIKTAY.
T'unposnextp CTaHIMsIaPbL
KYPBIIBICTAPBIHBIH HeTi3ri

rmapamMeTpiepiH  ecentey;  Cy
aFbIHBIHBIH ~ Cy-HEPreTUKAIIBIK
OaaHCBHIH OOIDKay XKOHE ecenTey,
THPOAIIEKTP CTAHLMSCHIHBIH
OeNriieHreH  3JEKTP  KyaTblH
aHBIKTAY.

KayinTep MEH ONapAblH  alJblH  aily
IIapanapel;
Cy pecypcTapbiH yHeMzey JKOHE

SKOJIOTUSIIBIK yitecimai naianany
MIPUHLHITEP].

JlaFabIchl: WmxkeHepiik — ecenteyniep
KYPrizy:

I'uaposHepreTUKaIblK HICAHIAPIbIH Herisri
rapaMeTpIIepiH ecenTey;

TypOuHanapaply KyaTblH, Cy IIbIFBIHBIH
JKOHE THIMILIITIH ecenTey.

XKobanay xoHe Tanaay:

Cy 3IEKTp CTaHLHACBIHBIH ChI30aChIH XKacay;
CynblH  aFbIHBIHA OKOHE  JHEPrUsCHIHA
GailmaHbICTEI HHXEHEePIIiK nrenriMaep
KaObLIIaY;

KypbUtFbUIapablH JKYMBICBIH Tallidy JKOHE
OHTaWITaHIBIPY.
T'unposHepreTHKabIK
HKYMBIC!

TypOuHanap, reHeparopiap JXOHE peTTey
KYPBUIFbLIAPBIH NaiianaHy;

Kyitenepain TEXHUKAJBIK KBI3METIH
KaMTaMackl3 €Ty XKOHE aKayJiapbl aHBIKTay.
Kayincizaik meH THiMALTIK:
I'naposHepreTHKabIK KYPBUIFBUIAPBIH
KayiIici3 >KyMBICBIH YHBIMACTHIPY;

DHeprust  yHEeMAEY  JKOHE  OHMIPICTIK
THIMZUTIKTI @pTTBIPY.

a0 AbIKTapMeH

Hcnonp3oBanue
BOJHOI SHEpruu

]/ KB

IVE/4315

15/30/50/10/15

IIpepexBusut
bI:
DKcIutyaTaus
BOJIOXO3sTiiCTBE
HHBIX
COOpYKEHUH U
CHUCTEM
IMocTpexBe3uT
bI:
ABTOMaTH3AIUS
BOJOXO3SMCTBE
HHBIX 00BEKTOB

Ilens: u3ydeHume ocoOeHHOCTEH
THIPOPHEPTeTHKU KaK OTpacin
9KOHOMHUKH B  COBPEMEHHOM
COCTOSHHM ¥ B  Oymymiem,
OCBOCHHUE METO/I0JIOTHH
MOJIyYCHHSI BOJHOH SHEPruM Ha
I'SC, npuobperenne 3HaHHI O

napameTpax I'2C u
9HEPrOKOMILIEKCaX, cocTaBe
COOpyXKeHHH
THIPOAJIEKTPOCTAHIIUMA.
Copep:xanue: 3HaTb OCHOBHBIE
rapaMeTpsl u BUJIBI

THUAPOUIEKTPUIECKON  CTaHLHUH;
3HAaTh KOHCTPYKIMIO U MPHHIIUIT
paboThl TypOuH; BIIAJIETh
pa3NIUYHBIME METOJaMH pacyeTa
JNEKTPOTEXHNYECKOTO

000pyIOBaHHSI. W3yuenue
OCHOBHBIX cxem
THAPOAICKTPUYECKUX  CTaHIUM;
pa3MeniaTh THIPOIIEKTPHICCKUE
CTAQHIMM B CHCTEMax BOJHOTO

XO3SMCTBA; OIpeneNuTh
OCHOBHBIE apamMeTpsl
THAPOTYPOHH " HAaCOCOB.
PaccuntsiBaTh OCHOBHbIE

O0pasoBanue: OCHOBBI BOJHOI HEPTHN:
®u3nuecKkue CBOMCTBA M 3aKOHOMEPHOCTH
npeoOpa3oBaHus YHEPTUH BOJBL;

Tunsl MOTEHIMAIBHONH ¥ KHHETHYECKOH

9HEPTHH;
XapakTepucTuKa HCTOYHHKOB
THAPOIHEPTeTHKH.

I'maposHepreTuuecKue 0ObEKTHI:

Tumbt u CTPYKTYpa IaC
(THOPO3IEKTPOCTAHIINS), jace

(TUIPO3IEKTPOCTAHIIMSA), BOJAOXPAHWIUIL H
IUIOTHH;

IMpuHIMIEI pabOTHI TypOUH M T€HEPATOPOB;
DneMeHTbI u TEXHOJIOTHHI
TH/IPOIHEPTETHYECKUX CHCTEM.

Pacuer un orieHKa THPOSHEPTETUKH:
Mertozs! pacyeTa 3amacoB THAPOIHEPTHH;
@opMyiIBl  ONpEJENCHHsT Pacxoia BOMHI,
JIaBJICHUS ¥ MOIIIHOCTH;

Onenka sHepro3hHeKTUBHOCTH U 3aTpaT.
DKOJIOrHs U YCTOHYHBOE PA3BUTHE:
DKOJIOTHYeCKHe PUCKH M Mephl 10 WX
MPEIYHPEXACHHUIO B THAPOIHEPTETHKE;
[IpuHIHUOBI COXpAaHEHHS M AKOJIOTMYECKH
TapMOHMYHOTO  WCIIOJIb30BAaHHMS  BOJHBIX

pecypcoB.
Hassbiku: MPOBEACHUE  MHXXCHEPHBIX




napaMeTpsl COOPYKEHUI
THAPOIJIEKTPUUCSCKUX  CTAHLUIA;
TIPOTHO3UPOBATh M PACCYUTHIBATH
BOJIHO-3HEpreTuueckuii  OasaHc

BOJIOTOKA, OIIpeeNATh
YCTaHOBJICHHYIO MOIIHOCTb
JEKTPOIHEPTHI

THJPOIIEKTPUYECKOH CTAaHILIUHU.

pacdeToB:
Pacuer OCHOBHBIX 1apaMeTpoB
THAPOJIHEPreTHIECKUX 00BEKTOB;

Pacyer MomHocTH, pacxola BOABL U
3¢ (eKTUBHOCTH TYpOUH.

IIpoexTupoBanue 1 aHANU3:

Cocrapnenue yeprexa
THAPOIJIEKTPOCTAHLIUH;

IIpuHATHE  MHXXEHEPHBIX  pELICHUH B
3aBHCHMOCTH OT PAacXo/ia U SHEPTHHU BOJIbI;
AHanu3 ¥ onTUMu3anus paboThl yCTPOUCTB.
Pa6ora c THAPOJHEPreTHIECKUM
00opyHoBaHHEM:

OKcIulyaTanus TypOMH, TEHEpaTtopoB U
PETryINPOBOYHBIX YCTPOICTB;

O6ecreueHne TeXHUIECKOro 00CTyKUBaHHS
CHCTEM U BbIIBIEHUE HEHCIPABHOCTEN.
BesonacHoCTh 1 9 ()EKTHBHOCTB:

Oprasuzanus 6e3omnacHoit paboTs
THAPOIHEPreTHIECKUX YCTPOKCTB;
DHeprocOepexeHne " MOBBILICHUE

9((PEeKTUBHOCTH NPOU3BOICTBA.

Use of Water
Energy

PD/ EC

UWE/4315

15/30/50/10/15

Prerequisites:
Operation of
water facilities
and systems
Post-

requirements:

Automation of
water facilities

Purpose: to study the features of
hydropower as a branch of the
economy in the current state and
in the future, to master the
methodology of obtaining water
energy at hydroelectric power
plants, to acquire knowledge
about the  parameters  of
hydroelectric power plants and
power complexes, the
composition  of  hydroelectric
power plants.

Content: To know the basic
parameters and types of a
hydroelectric power plant; to
know the design and principle of
operation of turbines; to possess
various methods of calculation of
electrical equipment. Study of the
main schemes of hydroelectric
stations;  place  hydroelectric
stations in water management
systems; determine the main
parameters of hydraulic turbines
and pumps. Calculate the main
parameters  of  hydroelectric
power plant structures; predict
and calculate the water-energy
balance of the watercourse,
determine the installed power
capacity of the hydroelectric
power plant.

Education: fundamentals of water energy:
Physical properties and patterns of water
energy conversion;

Types of potential and kinetic energy;
Characteristics of hydropower sources.
Hydropower facilities:

Types and structure of hydroelectric power
plants, hydroelectric power plants, reservoirs
and dams;

Principles of operation of turbines and
generators;

Elements and technologies of hydropower
systems.

Calculation and evaluation of hydropower:
Methods  for calculating  hydropower
reserves;

Formulas for determining water flow,
pressure, and power;

Assessment of energy efficiency and costs.
Ecology and sustainable development:
Environmental risks and measures to prevent
them in the hydropower industry;

Principles of conservation and ecologically
harmonious use of water resources.

Skills: performing engineering calculations:
Calculating the basic parameters of
hydropower facilities;

Calculation of turbine power, water
consumption, and efficiency.

Design and analysis:

Drawing up a hydroelectric power plant;
Making engineering decisions based on
water consumption and energy;

Device operation analysis and optimization.




Working with hydropower equipment:
Operation of turbines, generators and control
devices;

Maintenance of systems and troubleshooting.
Safety and effectiveness:

Organization of safe operation of
hydropower devices;

Energy saving and increased production
efficiency.

CymeH
JKaOJBIKTaY IbIH
HMHHOBAIVSIIBIK

pecype

YHEMIEeyIIi
Kyienepi

KII/ TK

SZhIRUZW/
4315

15/30/50/10/15

IIpepexBu3uT
bI:

Cy
IIapyanIblIbIK
KYPBUIBIMZAPEI
MeH JKyHenepiH
naiganany
IocTpexBe3nT
Tep:

Cy
IapyanibuIbIK
HBICaHJJAPbIH
ABTOMATTAHIBIP

y

Makcathbl: Kayanappl,
KoCIOpBIHAAP MEH el
MEKEHJIepIi CyMeH JKaOJbIKTay
JKyienepinie pecypc yHeMIeyIi
MHHOBALMSIIBIK KBI3MET apKBLIBI
OHIPAIH  OPHBIKTHI  JaMybIH

KaMTaMachi3 eryni
yilbIMacTeIpyFa KaOineTTi OurimM
aTyIIBUIAp B Jasipray.
Ma3smyHbI: Pecypcrapapbt
YHEMIEHTIH CyMeH >KaOmbIKTay
Kyienepin KaJIBIITACTHIPY
MPUHLHITEPiH TYCiHy.
VIHHOBaUMsUIBIK ~ TEXHOJIOTHSIIAP
TYpIepiH yiipeny.
VIHHOBaLHSIIBIK PECypCTBIK

CyMeH KaOJbIKTay KoHE Cy Oypy
xy#enepi aHpikray. Cy KyOBIpBI
TOpaNTapblH Tpaccamay IKOHE
cany omictepi. ApmartypanapabiH
KYMBIC iCTey Heri3iepi KoHe
KOJJaHy aiMaFblH MAIIBIKTAHY.
ApmMarypanapabig
TH/IPABIMKAIIBIK KOPCETKIIITepiH
ecentey. FuMapaTTapablH KbULYy
BITFAIIIIBI JKOHE ayaisl
pexumaepin  Tyciny.  JKeury
aJMacy TEOPHUSICHIHBIH HeETi3AepiH
KapacThIpajipl. Koparan
KOHCTPYKITHSIIAp APKBLITBI
OepijieTiH  JKBUTY  IIBIFBIHBIH
MEHTepy.

Bimimi:  CymeH xabapIKTay KyiienepiHig
JKaJIIbl HeTi3/1epi:

KasnansIk jxoHe aybUIABIK CYyMEH 5Ka0IbIKTay
JKYHeNepiHiH KYPbUIbIMBIL;

Cy TyThIHY MeiLIEpiH HOpMamay KOHE
Ooinkay omicTepi.

Pecypc yHemzey1i TeXHOIOrHsLIap:

Cy yHemzeymi apMartypaap (MbICAJIBI, aFbIH
peTTerimrTep, HHTEJUICKTyall (bl KpaHaap);
Kaiita maiinanaupUiaTelH Cy Kyitenepi (cyp
cy, XKaHOBIp CYBIH Haiianany);

JKepacTsl cynapblH pannoHaNIbEl HaiiganaHy
amicrtepi.

MHHOBaLMSIIBIK JKYHeIep MEH jKaOabIKTap:
Axpuiel - (Smart) cymeH  kaOmpIKTay
Kyitenepi;

ABTOMAaTTaHBIPBUIFaH OaKbIIay, €CeIKe aly
xkoHe perrey kyitenepi (SCADA, IoT
mremrimaepi);

KambikrbikTan Oackapy >koHE MOHUTOPHHI
KyHemnepi.

DHeprust JKOHE pecypc YHEMIEY
CTpaTerusIapsl:

CymeH kabJbIKTayZa DSHEPIUSHBI THIMII
naiifanany;

JKyitenik mibFpIHAAPABI a3aiiTy omictepi (cy
WIBIFBIHBIH ~ 0OaKpuidy,  aFblll  JKAaTKaH
KYOBIpJIap/ibl aHBIKTAY);

TazapTeurran Cy/Ibl KaiTa KOJJaHy

TEXHOJIOTHSUIAPHI.
DKOIOTHSIIBIK KOHE 9KOHOMHUKAIIBIK
THIMIIIIK:

OKONOTHSUTBIK ~ Ta3a OKkyHenepni Oaramay
KpUTEpHiinepi;

VHHOBaIMSIIBIK JKOOATAPbIH TEXHUKAIIBIK-
9KOHOMHKAJIBIK HETi3/IeMeci.

Harabicer:  XKoOanay marapuiapbl:

Pecypc yHemzeymi cymeH kaOapIKTay
cXeMaJapblH ChI3Y XKOHE jKobanay;
MHHOBaMSIIBIK Ka0IBIKTAP.IBl TAHAAY KOHE
HeTi37aey.

Wmxenepiik ecenteyiep:

Cy [IUBIFBIHBI, KBICBIM JKOHE SHEPrHs
IIBIFBIHBIH €CENTEY;
Kyiteniy THIMJIITITIH
9KOHOMHKAJBIK Oaranay.
MoHTax XoHe Maiaanany:

TEXHUKAJIBIK-




WHTennekTyaiapl ¢y ecenTeyilliTepiH JKoHe
6ackapy KypbUIFbUIAPBIH OPHATY;

KyOblp xylienepiHneri cy »XOFalaTylapbIH
QHBIKTAY JKOHE aJl/IBIH aly.

Barmapnamalnsik KypaiaapMeH KYMBIC:
Cymen JKaOIBIKTaYIbIH UQPIBIK
MOJEIbICPiH naianany (AutoCAD,
Epanet, WaterCAD T.6.);

AKBUIIBI KYy#Henepre apHaJFaH CEHCOPJIBIK
JKOHE ecenTey KypajiaapbiH 6ackapy.

MHHOBAaLIMOHHBIE
pecypcocbeperaro
1€ CUCTEMBI
BOJIOCHA0KEHHSI

]/ KB

IRSV/4315

15/30/50/10/15

IIpepexBuU3NT
|SH
OKcIutyaTanus
BOZIOXO3sTHicTBE
HHBIX
COOPY)XEHUH U
CUCTEM
IocTpexBe3nT
bI:
ABTOMaTH3aIUs
BOJIOXO3sIiicTBE
HHBIX O0BEKTOB

ean: MMOATOTOBKA
00yJaroumxcs, CITOCOOHBIX
OpraHu30BbIBATE  OOECIICUCHHE
YCTOWYHBOTO Pa3BUTHsI PETHOHA
MOCPEACTBOM

pecypcocbeperarorieit

HHHOBaHHOHHOﬁ JCATCIBHOCTH B
cucTeMax BOJIOCHA0KEHUS
ropoJIOB, NpeAnpUsTUL u
HaCCJICHHBIX IIYHKTOB.
Copep:xanue: Ionnmanue
NPUHIUIIOB hopmupoBanus

pecypcocOeperaiomux — CHCTEM

BOJJOCHA0KEHHSI. N3yaenue
BHIIOB HWHHOBALMOHHBIX
TEXHOJIOTHH. Onpenenenue
HMHHOBAIHOHHBIX PECYPCHBIX
cUCTEM BOJIOCHA0KEHHUS u
BOJIOOTBE/ICHHS. Metoabl

TPacCHpPOBKH U CTPOUTENIbCTBA
BOJIONIPOBOAIHBIX cereit. Komoars
M 3alOpHBIE  apMaTypbl  Ha
BOJIOTIPOBOJTHEIX "
BOZIOOTBOIAIIMX CeTsiX. Pacuer
THIPABINYECKUX rmokasaresnei
3amopHEIX apMaryp. IloHmManue
TEIUTOBJIA)KHOCTHOTO "
BO3JIyLIIHOTO PEXHMOB 3IaHUM.
OCHOBBI TEOPHH TEIIOOOMEHA.

HHOBAaI[MOHHbBIE
pecypcocOeperaonye CUCTEMbI
BOJOCHA0XKEHUS u
BOZIOOTBE/ICHUSI.

O0Opa3oBanue: O0OIIME OCHOBHI CHCTEM
BOJIOCHA0KEHHUS:

CTpyKTypa TOpPOICKHX M CEIIbCKHX CHCTEM
BOJIOCHA0KEHHUS;

Mertost HOPMHPOBAHUS u
MIPOrHO3UPOBAHHS TOTPEOICHHS BOIBL.
Pecypcocbeperaromniye TeXHOJIOTHH:
Bopocbeperaromue TIPUCTIOCOOICHHS
(mampumep, PperyJsTops MOTOKA,
HMHTEJUICKTYaJIbHBIC KPaHbI);

MsHoropa3oBble BOJHBIE CHCTEMBI (cepas
BOJ1a, UCIIOJIb30BAHUE J0KIEBOM BOJIbI);
Mertonsl  PalMOHAIBHOIO  HCIIOIb30BaHHUS
MIO3eMHBIX BOJI.

VHHOBaLIMOHHBIE CUCTEMBI U 000PYIOBaHHE:
YmHbIe (Smart) cuCTeMbI BOJOCHAOKEHHS;
ABTOMaTH3UPOBAHHBIE CHUCTEMbI KOHTPOJIS,
yuera u perynupoBanus (pemenus SCADA,
1oT);

CHcTeMBl JUCTAaHIMOHHOTO YIPABICHUS H

MOHHUTOPHHTA.
Crpateruu SHEProcOepeKeHUs "
pecypcocOepeReHHs:

DddexTHBHOE HUCMONB30BAHIE DJHEPTHU B
BOJIOCHA0KCHHH;

MerTonsl CHIDKEHHS CHCTEMHBIX IIOTEph
(KOHTpONB pacxoja BOABI, OMpEIENCHHE
MPOTEKAIOIINX TPYyOOIPOBOJIOB);
TexXHONOTHH  TOBTOPHOTO  NIPUMEHEHUS
JUCTUJLTUPOBAHHON BOIBL.
OKonoruueckas u
3¢ GeKTUBHOCTS:
Kputepun OLEHKH OSKOIOTMYECKH YHCTBIX
CHCTEM;
TeXHUKO-?KOHOMHUYECKOE
VHHOBAIlHOHHBIX IIPOEKTOB.
HaBbIKH: HaBBIKH IPOCKTUPOBAHUS:
Yeprex u NIPOSKTUPOBAHNE  CXEM
pecypcocOeperaroiiero BOJJOCHa0KeHHs;
Bribop u 000CHOBaHHE WHHOBAIIMOHHOTO
000pyIOBaHHSI.

MuxenepHsle pacyeTsl:

Pacuer pacxonma BOZIbI, JaBICHUS U pacxona
9HEPTUH;

TexHHKO-2KOHOMHYECKasT OLICHKA
9} (EKTUBHOCTH CHCTEMBI.

OKOHOMHYCCKaA

000CHOBaHHE




MoHTaX ¥ IKCIUTyaTaLHs:

VYcTaHOBKA HMHTEIUICKTYaIbHBIX CUETYHMKOB
BOJIBI ¥ YCTPOWCTB YIIPABIICHUS;

BeisiBieHHEe M [IPEIOTBPAILCHHE IOTEph
BOJIbI B TPYOOIIPOBOJHBIX CHCTEMAX.

Pabota ¢ mporpaMMHBIMHU CPEICTBAMHU:
Hcnonb3oBanue I (POBBIX Mojieen

BOJIOCHA0KCHHS (AutoCAD, Epanet,
WaterCAD u np.);

Ynpasnenue CEHCOPHBIMH u
BBIYHCITHTEIbHBIMH npudopamMu 1St

HMHTEJUICKTYaJIbHBIX CUCTEM.

Innovative
Resource-Saving
Water Supply
Systems

PD/ EC

IRSWSS/4
315

15/30/50/10/15

Prerequisites:
Operation of
water facilities
and systems
Post-

requirements:

Automation of
water facilities

Purpose: to train students who
are able to organize the
sustainable development of the
region through resource-saving
innovative activities in the water
supply  systems  of cities,
enterprises  and  settlements.
Content:  Understanding  the
principles of formation of
resource-saving water  supply
systems. The study of the types of
innovative technologies.
Definition of innovative resource
systems of water supply and
sanitation. Tracing methods and
construction of water supply
networks. Wells and shut-off
valves on water supply and
drainage networks. Calculation of
hydraulic parameters of shut-off
valves. Understanding the heat
and humidity and air modes of
buildings. Fundamentals of the
theory of heat transfer. Innovative
resource-saving water supply and
sanitation systems.

Education: general fundamentals of water
supply systems:

The structure of urban and rural water supply
systems;

Methods of rationing and forecasting of
water consumption.

Resource-saving technologies:

Water-saving devices (e.g. flow regulators,
intelligent cranes);

Reusable water systems (gray water,
rainwater usage);

Methods of rational use of groundwater.
Innovative systems and equipment:

Smart water supply systems;

Automated  control,  accounting  and
regulation systems (SCADA, IoT solutions);
Remote control and monitoring systems.
Energy saving and resource conservation
strategies:

Efficient use of energy in water supply;
Methods of reducing system losses
(monitoring of water flow, detection of
leaking pipelines);

Technologies for the reuse of distilled water.
Environmental and economic efficiency:
Criteria for evaluating environmentally
friendly systems;

Feasibility study of innovative projects.
Skills: design skills:

Drawing and design of resource-saving
water supply schemes;

Selection and justification of innovative
equipment.

Engineering calculations:

Calculation of water flow, pressure and
energy consumption;

Technical and economic assessment of the
effectiveness of the system.

Installation and operation:

Installation of smart water meters and
control devices;

Identification and prevention of water losses
in pipeline systems.

Working with software:




Using digital models of water supply
(AutoCAD, Epanet, WaterCAD, etc.);
Control of sensor and computing devices for
intelligent systems.

Cynsl naiteiaaay KIT/TK SD/4316 15/30/50/10/15 IIpepexBU3UT Makcarthbl: Oomamax | Bimimi: CynbiH  (pU3MKAIBIK-XUMHUSIIBIK
bI: GakaaBpaapas! CyMEH | KacHeTTepi:
Cy 2HeprusicelH | kaOAbIKTay Ke34epiH TaHgayra, | TaOurum  cydaapIblH — Kypambl  (Kepycri,
naiiganany oJapAbl YTHIMIBI MaiijlalaHyFa | JKepacTbl);
IMocTpexBe3uT | >k0He JacTaHy#gaH Koprayra, | CynelH JsactaHy Typiepi ((pU3HKabIK,
Tep: HIAPYaIIbUIBIK-aybl3 Cy KOHE | XHMMSUIBIK, OMOJIOTHSIIBIK);
Jlurmom anmbt xanblK ~ oMipiHiH  Oacka nma | CyablH camacklHa KOWBUIATBIH HOPMATHBTIK
HeMece MakcaTTapel ymiH cyxasl amy, | Tamanrtap (CHull, TOCT, C3C HOpManaps).
OHIPICTIK Ta3apty oKkyHenepin Herizgeyre | Cyabl maiblHOay dicTepi:
[PaKTHKa JKOHE xobanayra yiipery. | MexaHHKaIBIK Ta3apTy (TYHABIPY, CY3Y);
Ma3smyHbl: Gonamak Mamanmap | DU3NKa-XUMUSIIBIK OmicTep  (KOAryJisimus,
Cyabl MeIipIIeTy xoHe | (uoTarms, ancopouus);
Tycci3neHmipy, ayei3 cy MeH | MoH anMacTsIpy apKbUIbI )KYMCapTy;
Ta3apThUIFaH arbIHABI cynapiasl | JlesuHdekuusiay amicrepi (xyopnay,
3apapChI3aHIbIPy SMICTEpiH | 030HIAY, YIBTPAKYIIIiH CoyJIe);
aHBIKTAM /B, tazapTeurraH | Tysce3maHasipy (Kepi 0cMoC, JUCTHILISIHS,
aFBIHIBl  CyJap MeH JKayblH- | SJIEKTPOAUAIN3).
LIAIIBIHIB] nesuHdexuusiay, | TeXHOIOrusIbIK cyibanap MeH
CBIMBIMIBLIBIK KYPBUIBICTapBl | KYPBUIFBLIAP:
MeH KyOblpiapasl kyy koHe | Cy maiiblHZay KOHIBIPFBUIAPHIHBIH HETi3ri
nesunpexumsuiay.  Koarymsauws, | ajaemMeHTTeEpi;
cynbl cinTiney, WoH anmacy, | CysriiepaiH, peareHTTi J03aTopJiapiblH,
TEPMHUSLIBIK TY3CHI3AAHABIPY, | LUIaM LIBFAPFBILITAPIBIH KYMBICHI,
MeMOpaHanslK ~ omicrep  (kepi | ABTOMATTaHIBIPY JKOHE OaKpLIay JKyienepi.
ocMoc, yabtpadunstpanus, | Cy mailblHAAYIBIH CaNANBIK epeKIIeTiKTei:
HaHO(UIBTPALHS, AybI3 CyFa, Ka3aHIBIKTapFa, TOHA3BITKBIII
JNEKTPOJMANH3)  JKOHE  CyABl | JKyienepiHe, OHIIPICTIK MPOIECKe apHAIFaH
(U3HKa-XUMHSIIBIK eHJIeyie | Cyabl AalbIHAAY;
KOJIIQHBUIATHIH ~ TEXHOJIOTHSUIBIK | ApHaiibl TexHonormsuiap ((apmaneBTuKa,
cxemainap Heri3epid Oiry. 3JIEKTPOHUKA, TaFaM OHZipici YIIiH).
JlaFabicbl:  3epTXaHAIbBIK )KYMBIC:
Cy canacelH Tanpay (KaTThUIBIK, MOJIIIPIIK,
xJyiop mesmiepi, pH, 1.6.);
PeareHTTepAi AyphIC TaHAAY XKIHE A03ajay.
TeXHOJIOTUSIIIBIK €CENTEYIIep:
Cy3y OKbUIIAaMIBIFBI, TYHABIPY YaKBITHI,
peareHT MeJIepiH ecentey;
KOHIBIPFBI  KyaTTBUIBIFBIH, LIBFBIHIAPBIH
AHBIKTAY.
Kobanay xoHe cbI30a xacay:
Cy JafbIHaay KOH/IBIPFBLIAPBIHBIH
TEXHOJIOTHSUIBIK CXeMaJlapbIH KYPacTHIPY;
YKobanapna caHUTAPIIBIK KOHE YKOJIOTHSIIBIK,
TajanTapsl ecKkepy.
JKabapIKTapMeH sKYMBIC:
Hacocrapapl, cysrinepai, Jo3aTtopriapab
iCKe KOCY, peTTey jKoHe TeXHHUKAIBIK KbI3MET
KepcerTy;
ABTOMAaTTaHABIPHUTFAH cy TazapTy
KyHenepiMeH XYMBIC icTey.
Bogonoaroroska 17/ KB Vod/4316 15/30/50/10/15 ITpepexBU3NT Henas: HAy4IUTb Oynymux | O6pa3oBaHue: (H3UKO-XUMUYECKUE

bI:

0akaIaBpoB BEIOHpATh

CBOICTBA BOJBI.




Hcnonp3oBanue
9HEPTUH BOJIBI
IMocTpexBe3nT
bI:
[penaurmiomua
S WM
MPOU3BOJICTBEH
Has MpaKTUKa

HUCTOYHUKU BOZIOCHA0IKEHHSI,
PAalLMOHANIBHO MX MCIOJIb30BaTh U
OXpaHATh  OT  3arpsi3HEHHIA,
00OCHOBBIBATh U HPOEKTHPOBATH
cucTeMbl 3a00pa, OYHCTKH U
KOH/IMLIMOHUPOBAHHUSI BOABI IS

X035 CTBEHHO-ITUTHEBBIX u
JIPYrux enen
JKU3HECSTEIEHOCTH HACEICHNUSL.

Copnep:xanue: Bynymue
CIICLIHAIIHCTHI OHPE/EISAIOT
METO/IbI OCBETIICHUS u
o0ecIBEUYnBaAHUS BOJIBI,
obe33apaKHBaHuUs MTHTHEBOH

BOAbI M OYMIIEHHBIX CTOYHBIX
BOJ, IPOBOMIT JE3UH(DEKLHIO
OYMINEHHBIX CTOYHBIX BOX M

0CaJIKOB, MOIOT u
Je3MHOHIHPYIOT €MKOCTHBIE
COOpYKEHHS U TPYOOIPOBOJBL.
3HaHne OCHOB METOZIOB
KOAryJSL[MY, — IIOALICTAuYHBaHUSA
BO/IBI, HOHHOT'O oOMeHa,
TEPMUUYECKOTO OIIpECHEHHS,
MeMOpaHHBIX METOJI0B
(oOpaTHbIit ocMoc,
yIabTpaduIbTpanus,
HaHODHIIbTPALIHS,
3JIEKTPOJMANIN3) Hu
TEXHOJIOTHIECKHX cXeM,

MPUMEHSEMBIX ~ IpH  (U3UKO-
XHUMHUYECKOH 00paboTKe BOJBI.

CocTaB NpUPOAHBIX BOJ (MOBEPXHOCTHBIX,
O3 MHBIX);

Bunsr 3arpssHenuss Boabl  ((pusmueckoe
,XUMHUYECKOE, OUOJIOTHUECKOE);
HopmaruBHbIe TpeOOBaHUS K Ka4€CTBY BOIbI
(CHulI, I'OCT, mopmst I'DC).

Croco0bl IPUTOTOBIICHHS BOBL:
Mexanuueckas OUYHCTKA (ocaxkaeHue,
¢dunbTpanus);

DU3NKO-XUMHUYECKHE METO/bl (KOoaryJisius,
¢uoTarms, ancopouusi);

CMsr4eHre HOHHBIM 3aMEIICHHEM;

Meronsl  mesuH(peKunu  (XJIOPUPOBAHHE,

030HHMPOBAHHE, ynbTpaduoiIeToBoe
H3ITydeHHue);
OnpecHenue (oOpatHbIit ocMoc,

UCTUILSILISL, DIEKTPOJHAIIH3).
TeXHOJIOTHYECKUE CXEMBI M YCTPOUCTBA:
OCHOBHbBIE AJIEMEHTBI
BOJIOTOATOTOBUTENIBHBIX YCTAHOBOK;

Pabora ¢uIbTPOB, 103aTOPOB pEArcHTOB,
[IUIAMOOTBOTYHKOB;

CucTeMbl aBTOMATH3AIUH ¥ KOHTPOJIS.
OrtpaciieBbie 0COOCHHOCTH BOIONIOTOTOBKH:
IlogroroBka BOABI I IUTHEBOH BOJIBI,

KOTJIOB, XOJIOMIIBHBIX CUCTEM,
MPOM3BOCTBEHHOTO TPOIIECCa;

CrenualibHbIe TEXHOJIOTUH (s
(apmareBTHKH, JNIEKTPOHHKH,

MIPON3BOZICTBA IIPOTYKTOB ITHTAHHUS ).
Hassbiku: jadboparopHas pabota:

Ananu3  KkavyecTBa  BOIOBI  (MKECTKOCTb,
NIPO3pavyHOCTh, COZeprkaHue xyopa, pH u T.
1.);

IIpaBunbHbII BBIOOD u JI03UPOBKA
pEareHToB.

TexHomoruueckue pacyeTsl:

CkopocTb (pUIIbTpAIMK, BPeMsl OCaXACHHS,
pacder KOJIMIecTBa PeareHTa;

Onpenenenue MOIIHOCTH, 3arpar
YCTaHOBKH.

IIpoexTupoBanue u YepUaeHune:

CocTaBlieHHE  TEXHOJNOTMYECKHX  CXeM
BOJIOTIOATOTOBUTENILHBIX YCTAaHOBOK;

VYyer CcaHHTapHBIX W  OKOJIOTHYECKUX
TpeOOBaHMii B IPOCKTAX.

Pabota ¢ o6opynoBaHueM:

Ilyck, perymmpoBKka W  TEeXHHYECKOE

o0ciTyKHBaHHE HACOCOB, GUnBTPOB,
JI03aTOPOB;
Pa6ora c aBTOMATH3UPOBAaHHBIMHU

CHUCTEMAaMM OYMCTKH BOJBI.

Water Treatment

PD/ EC

WT /4316

15/30/50/10/15

Prerequisites:
Using water
energy

Post-

Purpose: to teach  future
bachelors to choose water supply
sources, to use them rationally
and protect them from pollution,

Education: physico-chemical properties of
water:

Composition of natural waters (surface,
underground);




requirements:
Pre-graduate or

to justify and design water intake,
purification and conditioning

Types of water pollution (physical, chemical,
biological);

industrial systems for household drinking | Regulatory requirements for water quality
practice and other purposes of the | (SNiP, GOST, HPP standards).
population. Methods of water preparation:
Content:  Future  specialists | Mechanical cleaning (precipitation,
determine the methods of | filtration);
clarification and discoloration of | Physico-chemical methods (coagulation,
water, disinfection of drinking | flotation, adsorption);
water and treated wastewater, | Mitigation by ion substitution;
disinfect treated wastewater and | Disinfection methods (chlorination,
sediments, wash and disinfect | ozonation, ultraviolet radiation);
tank facilities and pipelines. | Desalination (reverse osmosis, distillation,
Knowledge of the basics of | electrodialysis).
coagulation  methods,  water | Technological schemes and devices:
alkalinization, ion exchange, | The main elements of water treatment plants;
thermal desalination, membrane | Operation of filters, reagent dispensers,
methods (reverse  osmosis, | sludge traps;
ultrafiltration, nanofiltration, | Automation and control systems.
electrodialysis) and technological | Industry-specific features of water treatment:
schemes used in the physico- | Water treatment for drinking water, boilers,
chemical treatment of water. refrigeration systems, production process;
Special technologies (for pharmaceuticals,
electronics, and food production).
Skills: laboratory work:
Analysis of water quality (hardness,
transparency, chlorine content, pH, etc.);
Correct selection and dosage of reagents.
Technological calculations:
Filtration rate, precipitation time, calculation
of reagent quantity;
Determination of capacity and installation
costs.
Design and drawing:
Drawing up technological schemes of water
treatment plants;
Consideration of sanitary and environmental
requirements in projects.
Working with equipment:
Start-up, adjustment and maintenance of
pumps, filters, dispensers;
Work with automated water purification
systems.
Cymen KII/TK SKEZh/431 15/30/50/10/15 ITpepexBU3HT MaxcaTpl: 0iniM amymsuiapasiH | Bimimi: Cymen KaMTaMachl3 eTy
KaMTaMachl3 eTy 6 bI: FUMapaTTap/sl, o0BeKTiNep i | JKyHenepiHiH Typiepi MeH KYPbUIBIMBI:
KyHenepi Cy SHeprusicblH | XoHe enai MekeHaepai cymeH | OpTanblKTaHIBIPBUIFaH JKOHE

naiganany
IHocTpexBe3ut
Tep:

Jlurmom anabl
Hemece
OHJIIpICTIK
MPaKTHKA

KaOIbIKTaY JKOHIHIET1
KYpBUIBICTAP MeH
KOHBIPFBUIAPIBIH HET13r1

TEOPHSIBIK JKOHE IPAKTUKAIBIK
Macernenepi OoibIHmIa OitiMaepiH
KaJIBIITAaCTEIPY, CyMeH
JKaO/IbIKTAY JKYHENepiHiH Herisri
THAPABIUKANBIK  €CeNTeyJNepiH
3epaeney.

Ma3smynbl: JKeke KypbUIBICTa Cy

OpTaJBIKTaHABIPBUIMAFaH JKyierep;
Kananblk, aybUIBIK, ©OHEPKACINTIK JKOHE
aybUIIIAPYAIIBIIBIK CyMeH KaMTy
JKYHENepiHiH epeKIeNnikTepi.

Cy ke3mepi JkoHE oOlapabl  TaHIAy
KpHUTEpUiinepi:

XKepycti (e3eH, Koy, Cy KOHMAcChl) MXOHE
JKepacTsl (YHFbIMajJap, apTe3WaH CyJapbl)
Ke37epi;

I'UApONOTHANBIK,  OKONOTHSIIBIK  JKOHE




TYTBIHYFa ocep eTeTiH (akropiap
MEH KaJbINTacy epeKIIeniKTepiH
oimy, KEpPrimiKTi CyMEH
KaObIKTay JKOHE JIpEeHaX
JKy#Henepinie KYMBIC icTey jKoHe
KP cy TyThIHY MeH cy OypyabIH
Ka3ipri JKkoHE MEPCIeKTUBAIIBIK
MoceneNepiH LIemy YIIiH Kypc
OuriMin  maipamana Oimy, KP
9KOHOMHUKACHI canajapbIH/a
cylbl MaiialaHy >XoHE KOpray

JIMHAMHUKACHI MEH
KYPBUIBIMBIHBIH ~KOPCETKILITepiH
Tanzay, JKEePruTIKTI CyMeH

KaOABIKTAy ~ JKOHE  APEHAK
KyienepiHe Kasipri  3aMaHFbI
neHreiine 6ara 6epe Oiy.

CaHMTaPJIBIK TaJanTap.
Cynmpl  amynplH, TachIMaNayIblH JKOHE
Tapary XKyHelepiHiH dIeMeHTTepi:

Cy Tapry KypbUIbicTapbl (YHFbIMa, CYy
KaObLIJaFbII);

Copfsl  CcTaHOWSUIAPBL, Cy  KyOBIpIapel,
pesepByapiiap, Cy MyHapalapsl;

KbICBIMIBI peTTey JKoHE aFblll  KeTyal
GomnapipMay Kypaiaapsl.

CyMeH KaMTy XKYHEeCiHiH THIpaBINKachL:
KyObIpnapaassl Cy KO3FalbIChl;

KpICEIM ~ MEH  LIBIFBIHAAPIBI  €CENTey
amicrepi;

I'mppaBmukansik — ecenteynep (bepHymiu
terneyi, Japcu-Belicbax ¢opMymackl sxoHE
1.0.).

CaHHTapIIBbIK-TUTHEHAIBIK JKOHE
9KOJIOTHSUIBIK TaJlanTap:

AybI3  CyAblH  camachblHa — KOHMBLIATBIH
tananrap (CaulluH, TOCT);

JKyiteHiH SKOJNOTHSIIBIK KayilCi3hiri MeH
CyZibl YHEMEY HPHHIUITEPI.

XKyiteni sxobanay xoHE HKAHFBIPTY:

JKylieni skocmapiay, Tpaccaiay, KyObIp
MaMETPiH TaHaay;,

KaursipTy omicrepi (MoaepHH3aIus,
aBTOMATTaHIBIPY, SHEPrOTHIMALIIK)
Harapicel:  VmkeHeprik ecentep xyprisy:
Cy KaxeTTimriH ecentey (XanblK CaHbBIHA,
OHJIIpic KoJeMiHe Kapaii);

KyOblp  nmamerpiH, COpFbl  KyaTblH,
KBICBIMBIH €CeITey.

JXKyite »xobanay narmpuIapbl:

CyMeH KaMTy JKEJiCiHIH TEXHOIOTHSIIBIK
CyJI0achIH jKacay;

I'mppaBiukanslk  chI30aapMeH  XKYMBIC
icrey;

Ieone3usIbIK KOHE KYPBUIBIC MIAPTTAPBIH
€CKEpE OTHIPHIII JKYIe OpHaTYy.
JKaOnpIKTapMeH  KOHE  TEXHOJIOTHSIMEH
HKYMBIC!

Cy TapTy oHe Tapary »KaOaBIKTapblH
TaH/ay JKOHE OpHATY;

XKyiie akaymapblH aHBIKTay >KOHE JKOHICY
axicrepi;

ABTOMAaTTaHIBIPBUTFAaH backapy
kyienepimen xymbic (SCADA, naTumkrep).
DKOHOMHKAJIBIK JKOHE IKOJIOTHSIIBIK OfIay:

Cymen JKaOIbIKTAY KyHenepiHig
TEXHUKAJIBIK-)KOHOMHUKAIBIK, THIMIIIITIH
Garaiay;

Cy YHEMJIey TEXHOJIOTUSIIAPBIH CHTI3Y;
Cy pecypcTapbiH YTBIMIBI TafiganaHy kKoHE
JKOFAJITY/Ibl a3aiiTy.

Cucrembl
BOJIOCHA0KEHHSI

]/ KB

SV/4316

15/30/50/10/15

IIpepexBusut
bI:

Heab: (dhopmupoBanue y
00y4arouxcs 3HaHHUI o

O0Opa3oBaHue: BUIBI U CTPYKTypa CHCTEM
BOJIOCHA0)KEHHUS:




Hcnonp3oBanue
9HEPTUH BOJIBI
IMocTpexBe3nT
bI:
[penaurmiomua
S WM
MPOU3BOJICTBEH
Has MpaKTUKa

OCHOBHBIM ~ TEOPETHYECCKHM U
MPAKTUYECKHM BOIIPOCAM
COOPY)KEHHH ¥ YCTaHOBOK IO
BOJIOCHA0KEHUIO 3/IaHMIH,
00BEKTOB u HaCEeJCHHBIX
MYHKTOB, W3y4Y€HHE OCHOBHBIX
THAPABINYECKHX pacueroB
cucTeM BOJIOCHA0KEHUSI.
Copep:xanue: 3HaTh
0COOCHHOCTH (DOPMHPOBAHHS H
(axTopsl, BIIMSIFOLIIHE Ha
BOJIONIOTpEOICHHE B
HMHIUBUIYaJbHOM CTPOUTEIIbCTBE
U OTPacisiX SKOHOMHUKH, YMETh
HCIIONB30BaTh 3HAHHS Kypca JUis
paboThl B JIOKAJbHBIX CHCTEMax
BOJOCHAO)KCHHS M KaHAJIH3ALUH

peleHus COBPEMEHHBIX u
MEPCIEKTUBHBIX BOIIPOCOB
BOJIONIOTPEOICHUS "
BOJIOOTBEICHUS B PK,
aHAM3UPOBATh MOKa3aTeIH
CTPYKTYpPbI " JIMHAMHUKHA

HCIIONB30BaHUS M OXPaHBl BOJ B
orpaciix skoHomuku PK, ymers
JIaTh OLCHKY JIOKAJbHBIX CHCTEM
BOJJOCHA0KECHUS u
BOJIOOTBE/ICHUSI HA COBPEMEHHOM
YPOBHE.

LlenTpanu3oBaHHbIC H JCLEHTPATN30BAHHBIC
CHCTEMBI;

Ocobennoctu TOPOJICKUX, CENbCKUX,
MIPOMBILUICHHBIX M CETbCKOXO3SIHCTBEHHBIX
CHCTEM BOJOCHAOKEHMS.

VcTouHMKY BOJIBI M KPUTEPHHU HX BBIOOpA:
IToBepxHOCTHBIE (peka, 03epo,
BOJIOXPAHWIHUILE) U MOJ3EMHbIE (CKBaXHHBI,
apTe3MaHCKUE BOJbl) HICTOYHHUKH;

I'maponoruueckue, 9KOJIOTHYECKHE u
CaHUTApHBIE TPEOOBAHUSL.

DneMeHTHI cHCTEM 3abopa,
TPaHCHOPTHPOBKH M PACIIPEACICHUS BOJIbL:
Bonozabopubie  COOpyXeHHsI  (CKBa)KHHA,
B0J103200p);

HacocHsie CTaHILIUH, BOJIOIIPOBO/IB,
pe3epByapbl, BOJIOHAIIOPHbIE OAIIHY;
CpencrtBa  peryiupoBaHUS —JaBICHHA H

MPEIOTBPAIICHHUS YTEUCK.
T'uapaBivka cUCTEMBI BOJOCHAOXKEHUS:
JIBIOKEHHUE BOJIBI B TPYOax;

Merozsl pacuera AaBICHHS U 3aTPaT;

T'unpaBnuyeckue  pacuersl  (ypaBHEHHUE
Bepuymm, ¢opmyna J[lapcu-Baiicbaxa u
ap.).

CaHHMTapHO-TUTHEHUYECKUE u

9KOJIOTHYECKUE TPeOOBAHNUS:

TpeOoBaHHs K KayeCTBY HHMTHEBOH BOJBI
(CaulluH, I'OCT);,

IIpuHIMOB  SKONOrHYecKol 0e30ImacHOCTH
CHCTEMBI U BOIOCOEPEKEHHSI.

IpoexTuposanue u MOJICPHU3ALIUS
CHCTEMBIL:
[InaHupoBaHME  CHCTEMBI, TPAaCCHPOBKa,

BBIOOp AMameTpa TpyObl;

Mertonsl MoIepHU3aMU  (MOJISPHU3ALNS,
aBTOMATH3aIlHsl, SHEPro3()(EKTHBHOCTH)
HaBbIKH: BeicHHE HH)XCHEPHBIX PaCYeTOB!
Pacuer notpeGHOCTH B Bozie (B 3aBHCHMOCTH
OT YMCIECHHOCTH HaceleHus, oObema
TIPOM3BOACTBA);

Pacuer quamerpa TpyOBI, MOIIHOCTH HAcoca,
JIaBJICHMSI.

HaBbIKH IPOCKTUPOBAHUS CHCTEM:
CocraBiieHHE TEXHOJIOTNYECKOH CXEMBI CETH

BOJIOCHA0KCHHUS;
PaboTa ¢ THAPABIMYECKUMH YEPTEKAMH;
Ycranoska CHCTEMBI c y4eToM

TE0/IC3NYECKUX U CTPOUTENIBHBIX YCIOBUH.
Pabota ¢ 000pyJ0BaHUEM U TEXHOJIOTUSIMHU:
Beibop m ycraHoBKa BOJ03a0OpHOTO U
pacIpeaeIMTeIbHOT0 000PyI0BaHS;

Meroasl  BBISBICHHS U YCTPaHCHHS
HEHCIIPAaBHOCTEH CHCTEMBI;

Pa6ora c aBTOMATH3UPOBAaHHBIMHU
CUCTEMaMH YIIPaBICHHS (SCADA,




JATYUKH).

DKOHOMHYECKOE " 9KOJIOTHYECKOE
MBIILIEHHE:
OreHka TEXHUKO-DKOHOMHUYECKOMU

9 (HEKTUBHOCTU CHCTEM BOIOCHAOKEHHS;
Breznpenue BogocOeperarmnx TeXHOIOTHIA;
PannoHanpHOEe — HMCIOJB30BAaHHE  BOAHBIX
PECYPCOB U CHIIKEHHUE TIOTEPb.

Water Supply
Systems

PD/ EC

WSS /4316

15/30/50/10/15

Prerequisites:
Using water
energy

Post-
requirements:
Pre-graduate or
industrial
practice

Purpose: the formation of
students' knowledge on the basic
theoretical and practical issues of
structures and installations for
water supply of buildings, objects
and settlements, the study of
basic hydraulic calculations of
water supply systems.

Content:  To  know the
peculiarities of formation and
factors affecting water
consumption in individual
construction  and  economic
sectors, to be able to use the
course knowledge to work in
local water supply and sewerage
systems to solve modern and
promising  issues of  water
consumption and sanitation in the
Republic of Kazakhstan, to
analyze the indicators of the
structure and dynamics of water
use and protection in the sectors
of the economy of the Republic
of Kazakhstan, to be able to
assess local systems water supply
and sanitation at the modern level

Education: types and structure of water
supply systems:

Centralized and decentralized systems;
Features of urban, rural, industrial and
agricultural water supply systems.

Water sources and criteria for their selection:
Surface  (river, lake, reservoir) and
underground (wells, artesian waters) sources;
Hydrological, environmental and sanitary
requirements.

Elements of water intake, transportation and
distribution systems: Water

intake structures (borehole, water intake);
Pumping  stations,  water  pipelines,
reservoirs, water towers;

Means of pressure regulation and leak
prevention.

Hydraulics of the water supply system:
Movement of water in pipes;

Pressure and cost calculation methods;
Hydraulic calculations (Bernoulli equation,
Darcy-Weisbach formula, etc.).

Sanitary and hygienic and environmental
requirements:

Drinking  water quality  requirements
(SanPiN, GOST);

Principles of environmental safety of the
system and water conservation.

System design and modernization: System
planning, tracing, pipe diameter selection;
Modernization methods (modernization,
automation, energy efficiency)

Skills: engineering calculations:

Calculation of water demand (depending on
population size, production volume);
Calculation of pipe diameter, pump power,
pressure.

System design skills:

Drawing up the technological scheme of the
water supply network;

Working with hydraulic drawings;
Installation of the system taking into account
geodetic and building conditions.

Working with equipment and technologies:
Selection and installation of water intake and
distribution equipment;

Methods for detecting and troubleshooting
system failures;




Work with automated control systems
(SCADA, sensors).

Economic and environmental thinking:
Assessment of technical and economic
efficiency of water supply systems;
Introduction of water-saving technologies;
Rational use of water resources and
reduction of losses.

Cy 1mapyarbUIbIK
Ky#enepin
xKobamnay

BII/TK

SShzhzh/3
216

30/30/50/10/15

IIpepexBU3NT
bI: Cyapy
MEJHOPAIUSCHI
IocTpexBe3nT
Tep:

Cy SHeprusicblH
naijanany

Makcatpl: OuniM  anymipuiapaa
Cy IIApYallbUIBIFBl IKYHeEJIepiH,
KYPBUIBICTaphI MEH
KOH/IBIPFBUIAPIH JK00aNay, cay
JKOHE  maiijaiaHy[gblH — Herisri
TEOPHSUTBIK JKOHE IMPAKTHUKAIBIK
Mocenenepi  OodbIHIIa — Olmimpi
KaJIBIITACThIPY.

Masmynsbl:  Koima Oap cy
pecypcrapbiH TYTHIHYIIBUIAP
apachlHIa YTBIMIBI beny
HETi3iHAe Cy IIapyallbUIBIFBI
KEILICHIH CyMEH KaMTaMachl3 €Ty
HYCKaJapelH  3ipiey  JKOHE
CaJBICTBIPY, CYy pecypcTapbiH
KeUIeHAI  MaijanaHy, CyMeH
KaOlbIKTay —JKoHE cy  Oypy
KyHenepin xobanay
KaFuJIaTTapblH Oiny, cy
oObeKTinepine maiifanaHFaHHAH
KeifiH ~ aFfpI3bUIATBIH  HEMece
TYHBIK alHaIBIM  KylernepiHe

TyceTiH CYZBIH camacbiHa
KOMBUIATBIH ~ TanamTapisl Oixy,
e3apa GaiiaHBICTEI cy
oObexTinepi MeH

THAPOTEXHUKATBIK  KeMleHAepAi
o3ipyiey  NarapUIaphIH  MEHTepy
KYpBUIBICTAp,  CyObl  YTHIMJBI
naifananyipl KOHE KOpFaymbl
KaMTaMachl3 €Tyre apHalFaH.

Binimi: Cy  pecypcrapsl MeH
THPOJIOTHSUIIBIK HEri3ep:

Cy pecypcTapbIHBIH TYpJiepi MEH OJapblH
CHIIaTTaMaapsl.

T'uaposorusiblk — ecenteyiaepain  Herismepi
(arbIH, JKaybIH-IIAIBIH, Oynany,
nH}UIBTpanus 1.0.).

Cy mapyalibUIbIK XKYHeNepiHiH Typiepi:
CyapMautsl eriHIIiTIKKe apHaFaH XKyienep.
AybI3 CyMEH KaMTaMachl3 €Ty Kyienepi.
Cynsl Oypy KoHE KIpi3 xKyitenepi.
I'uapoTeXHUKAIBIK KYpBUIBICTAp (cy
KoliMasapsl, 6ererrep, KaHajaap, COPFbLIap
1.0.).

YKobanay npuHIUNTEPi MEH 9icTei:

Cy xyienepiH jxocmapiay MeH xobanay
caTblUIaphl.

Cy Oepynmi, TapaTygsl >JKOHE peTTeyAi
ecenTey dIicTeMeci.
VHxeHepniK-ruIpOTeXHUKAIIBIK
LIemiMaepaiH THIMIUTN MeH Kayinci3iri.
DKOJIOTHSUIBIK JKOHE 9KOHOMHKAJIBIK
acrekTinep:

Cy mrapyauibuiblK KoOallapbIHbIH KOpIIaFaH
opTara acepi.

Cy JKyitenepinig
9KOHOMUKANBIK Heri3aemeci.
KonmansicTarsl HOpMaiap MEH CTaHIapTTap:
KP JKOHE XaJIbIKapaJIbIK KYPBLIBIC
Hopmaiapsl Men epexenepi (KHxE, I'OCT,
I1SO 1.6.).
Jlarapichl:
Kaobijeri:
YKobarnbIK KykaTTaMaHbI a3ipiiey (cei30anap,
cxeMmanap, TeXHUKaJIbIK CHIIaTTaManap).

Cy oKyHenmepiHiH TpaccacblH, KyaTbIH,
KOH(UTYpaIMsCHIH TaH/ay.

I'nipaBnuKaibIK ecenTeyiep Kyprisy:
KyObipnap MeH KaHangapIarbl Cy arbIHBIH
ecemnrey.

KeiceiMpl, arbIH
JKOFANITYyJIap/Ibl aHBIKTAY.
AutoCAD, Civil 3D, GIS >xone Oacka naa
HMH)XEHEPJIK OaFiapiamanap sl KOIIaHy:
Wmxenepiik cpizdanap xacay.

XKep Oemepi MeH TaOWFM KaraitmapIpl
eckepim xobanay.

WmxeHepnik ImenriMaepii capanTay JKoHe

TCXHHUKAJIBIK-

Cy okyitenepin jkobanay

JKBUITAMIBIFBIH,




OHTaWNaHABIPY:

OpTYpIi KOOAIBIK HYCKaIap bl CAJbICTBIPY.
OHeprust THIMALNIT MeH cy YHeMACYAl
eckepy.

XKobanbik — mremimMaepai  KOpray — KoHE
HeTi3zey:

Ipesentanusinap  skacay,  TEXHMKAJbIK
Heri3neme Oepy.
Kobanst HOPMATHBTIK Tajanrtapra
ColiKeCTEeHIpY.

IIpoexTupoBanune
BOJIOXO3SIICTBEHH
BIX CHCTEM

BIVKB

PVS/3216

30/30/50/10/15

IIpepexBuU3NT
bI: MEIHOpPAIUL
OpOILICHUS
IocTpexBe3nT
bI:
Hcnonp3oBanue
SHEPIHH BOABI

Hean: (opmupoBaHne y
00y4aOIIXCs 3HaHUI o
OCHOBHBIM ~ TEOPETHYECKHM  H
[IPaKTHYECKUM BOIIPOCAM
[IPOCKTUPOBAHMUS, CTPOHMTENHCTBA
u 9KCILTyaTaluy cHCTEM,
COOpYKEHHUI u YCTaHOBOK
BOJJOXO3SIHCTBEHHBIX CHCTEM.
Copnepxanne: PaspaGotka u
CpaBHEHHE BapHaHTOB
BOJJ000ECTIEUEHUS

BOJOXO3SIICTBEHHOTO KOMILIEKCa
Ha  OCHOBE  palMOHAIBEHOTO
paclpesieneHusl  pacIoiaraeMbIX
BOJIHBIX pecypcoB MEXIY

MOTPEOUTENAMH, 3HATh
TIPUHIIHITBL KOMILTEKCHOTO
HCIIOJIb30BaAHHS BOJIHBIX
pecypcos, MPOEKTUPOBAHHS
CHCTEM BOZIOCHA0XKEHUS u
BOJIOOTBE/ICHUS, 3HATh
TpeGOBaHHUs K KavecTBY BOJIbL,
cOpacbIBaeMOit nocJie
HCIIOJIb30BaHMS B BOJIHBIE

OOBEKTHI WM IOCTYHAIOLeH B
3aMKHYTbIe 00OPOTHBIE CHCTEMBI,
BIIaICTh HABBIKAMU Pa3pabOTKH
KOMILIEKCOB  B3aHMOCBSI3aHHBIX
BOJIHBIX 00BEeKTOB "
THAPOTEXHHYECKHX COODPYKCHHUI,
HpeIHA3HAYCHHBIX iuve
obecriederHus PaIoHAIBEHOTO
HCIIOIB30BAHIS H OXPAHBI BOJ.

OOpa3zoBaHHe:  BOIHBIE  pECYpCHl H
THAPOJIOTHYECKIE OCHOBBI:

Bugsl  BOAHBIX  pecypcoB M HX
XapaKTepUCTHKA.

OCHOBBI T'HAPOIOTHIECKHX pacdeToB (CTOK,
0caJIK{, UCTIApeHNE, MHQUIBTPALHs U 1p. ).
Buiel BOOX035HCTBEHHBIX CHCTEM:
CucTeMbl 1711 OpOIIaeMOT0 3eMIISIENHSL.
CucTeMbl IIMTHEBOI0 BOAOCHAOKEHUS.
CucTeMbl BOTOOTBEICHHS M KaHAIN3AIHN.
I'mpporexamyeckue COOPYKEHUSI
(BOmOXpaHWIHMINA,  IUIOTHHBI,  KaHalbl,
HACOCHI U JIp.).

TIpuHIMIEI 1 METOIBI IPOSKTHPOBAHHS:
Dtansl IUIAHAPOBAHUS M INIPOCKTHPOBAHMS
BOJTHBIX CHCTEM.

Meronyka pacyera IoAady, paclupeIeeHus
U PEryIMPOBaHHs BOABI.

Db dexTuBHOCTH u 6€301MacHOCTh
HHKEHEPHO-THAPOTEXHUUECKUX PEIICHHH.
DKOJIOrHYEeCKHEe U SKOHOMHYECKHUE ACIIEKTHI:
Bo3zaeiicTBue mpoekToB BOJHOTO XO34HCTBa
Ha OKPYKaIOIIYIO CPENTY.
TexHUKO0-9KOHOMHYECKOE
BOJHBIX CHCTEM.
JleficTByroIne HOPMBI M CTaHAAPTHI:

PK ® MexIyHapoJHBIE CTPOHMTEIbHbIC
Hopmbl U mpaBwia (CHull, TOCT, ISO u
ap.).

HaBbIKH: yMCHHE NPOCKTHPOBAaTh BOIHbIC
CHCTEMBI:

Pa3paboTka  NPOEKTHOH  TOKyMEHTAIHI
(gepTexw, CXEMBl, TEXHHYECKHUE
XapaKTEPUCTUKH).

Be160p Tpacchl, MOIIHOCTH, KOH(pHIYpaluu
BOJHBIX CHCTEM.

IpoBeseHNe THAPABIMIECKUX PACUCTOB:
Pacuer pacxona Bozbl B Tpy0Oax M KaHaJax.
OmpeneneHne JaBieHus, CKOPOCTH IIOTOKa,
OTEpb.

IIpumerenne AutoCAD, Civil 3D, GIS u
JPYTHX HHKCHEPHBIX IIPOrPaMM:

Co3paHne HHXCHEPHBIX YEPTEKEH.
IIpoekTupoBanne ¢ yderoM penbeda u
TIPUPOTHBIX YCIOBUI.

OkcrepTu3a M ONTHUMH3AIMS HIDKCHEPHBIX

00oCcHOBaHHE




pelueHui:

CpaBHeHHE pa3IMYHbIX BADHAHTOB JH3aiHa.
VYuer sHeprodpPeKTUBHOCTH U IKOHOMHUH
BOJIBI.

3amuTa M O0OCHOBaHME  IPOEKTHBIX

PpELIEeHUA:

Cocrapnenue Ipe3eHTaluH,
[PeIOCTaBICHUE TEXHUYECKOTO
000CHOBaHUS.

IlpuBenenue mpoekTa B COOTBETCTBHE C
HOPMATHBHBIMU TPEOOBAHUSIMHL.

Design of Water
Management
Systems

BD/ EC

DWMS
/3216

30/30/50/10/15

Prerequisites:

Irrigation
reclamation
Post-

requirements:

Water energy
use

Purpose: formation of students'
knowledge on the basic
theoretical and practical issues of
design, construction and
operation of systems, structures
and installations of  water
management systems.

Content:  Development and
comparison of water supply
options for the water management
complex based on the rational
distribution of available water
resources between consumers, to
know the principles of integrated
use of water resources, design of
water supply and sanitation
systems, to know the
requirements for the quality of
water discharged after use into
water bodies or entering closed
circulating systems, to possess the
skills of developing complexes of
interconnected water bodies and
hydraulic engineering structures,
designed to ensure the rational
use and protection of water

Education: water resources and
hydrological fundamentals:

Types of water resources and their
characteristics.

Fundamentals of hydrological calculations
(Runoff, precipitation, evaporation,
infiltration, etc.).

Types of water management systems:
Systems for irrigated agriculture.

Drinking water supply systems.

Drainage and sewerage systems.

Hydraulic engineering structures (reservoirs,
dams, channels, pumps, etc.).

Principles and methods of design:

Stages of planning and designing of water
systems.

The methodology of calculating the supply,
distribution and regulation of water.
Efficiency and safety of engineering and
hydraulic engineering solutions.
Environmental and economic aspects:

The impact of water management projects on
the environment.

Feasibility study of water systems.

Current norms and standards:

RK and international building codes and
regulations (SNiP, GOST, ISO, etc.).
Skills: ability to design water systems:
Development of project documentation
(drawings, diagrams, technical
specifications).

The choice of route, capacity, and
configuration of water systems.

Carrying out hydraulic calculations:
Calculation of water flow in pipes and
channels.

Determination of pressure, flow rate, and
losses.

Application of AutoCAD, Civil 3D, GIS and
other engineering programs:

Creation of engineering drawings.

Design taking into account the terrain and
natural conditions.

Expertise and optimization of engineering
solutions:




Comparison of different design options.
Accounting for energy efficiency and water
saving.

Protection and justification of design
decisions:

Preparation of presentations, provision of
technical justification.

Bringing the project in line with regulatory
requirements.

Cy
AP yaIbUILIEBI
OOUBIHIITA
CTYICHTTIH
FBUIBIMH 3€pPTTEY
JKYMBICHI

BIT/TK

SShBSGzz
h/3216

30/30/50/10/15

IIpepexBu3uT
bI: Cyapy
MEJTHOPALUSICHI
IMocTpexBe3uT
Tep:

Cy SHeprusichlH
naiganany

MakcaTbl: Cy IIapyaliblIbIFbl
calacblHIa aiiFaH  OlTIMIEpiH,
iCKepiiKTepi MeH JaFIbUIapblH
MpaKkTUKaZa KoiiiaHy Kabinerin
KaneimracTelpy. FeutbiMu-3eprrey
JKYMBICBI, Ka3ipri  FBUIBIMHBIH
©3CKTi MoceleNepiH MIeny YIIiH
[IBIFAPMAIBITHIK JKOHE
3UATKEPIIIK dJIeyeTTi Maiganany.
Ma3MyHbI:  cajaiblk  JKOHE
allMaKTBIK TYpPFBINAH JKETKUIIKTI
Tannay, Oackapy ToxipHOeciHIH
CaJBICTHIPMAITBI JKETICTIKTEPI MEH
KEeMIIITIKTepiH aHBIKTay, OJaH
opi ayblll Tactay >KOJIIapbl MEH
OMICTEepiHiH FHUIBIMH-IiCTEMEITIK
JKOHE YHBIMIACTHIPYIITBLIBIK-
KYKBIKTBIK Herizgemeci. On o3
OWBIH JIOTHKAIIBIK TYPFBIIAH AHBIK
OUImipy;i, JKaImbl —TEOPUSUIBIK
epexenepai Kasipri IMIBIHIBIKICH
0aifIaHBICTRIPY b, OHBI OOJAIIAK
MaMaHABIFBIHBIH ~ epeKIIeiriMen
OaifTaHBICTRIPY /Bl YHPEHY.

Bimimi:  FeutbiMu 3epTTeyiH TEOPUSUIBIK
Heri3zaepi:

FBUTBIMHBIH MOHI MEH MaKCaThl.

FoutblMu  TaHBIMHBIH ~ omictepi  (Tanzay,
CHHTE3, HHIYKLWS, JEAYKIHS).

3epTTey IKYMBICHIHBIH KYPBUIBIMBI ~MEH
Ma3MyHBI:

Kipicre, TeopHsubIK 6eiM, IPaKTHKAIBIK
06J1iM, KOPBITBIH/IBL.

FeutbiMu  anmapar 3J1eMEHTTEpi: MakcaT,

MIHJIET, HBICaH, TI9H, OoinKam,
JKaHAIIBUIIBIK.

Cy apyaiibUIBIFBl CAlaChIHIAFbl ©3€KTi
Mocerenep:

Cy pecypcTapblH THIMII TTaiiganany.

CyMeH KamTaMacel3 €Ty IKyHelnepiHiH
Mocerenepi.

CyapMaJisl JKepIIep/IiH Aerpaaalusichl, T.0.
FhutbiMu akmapatiieH XyMBbIC icTey:

Opebu oIy Kacay dicTeMeci.

FeulbIME ~ JlepeKKe3JepAeH  MaiiMerTep
JKUHAY JKOHE caparnray.

3eptrey amicrepi:

TeOpHsIIBIK JKOHE SMITMPHKAIBIK 3epTTey
smictepi.

I'MapoNOrHsIIBIK, MHKEHEPIiK-9KOIOTUSIIBIK
xoHe I'AXK-tanpmay oxicrepi.

FeutbiME ~ 9THKa  JKOHE  aKaJeMUSUIBIK
A/l IbIK;

IMnarmat TyciHiri >xoHe OHBI OONIBIpMAy
JKOJIIAPHI.

Jlaiiekces KenTipy epexernepi.

Jarabicel:  3epTTey TaKbIPHIOBIH TaHIAY
JKOHE HETI37ey:

MakcaT neH MiHAETTI AYPBHIC KOIO.

3epTTey HhICAaHBIH HAKTHIIAY.

Onebu oy xacay:

FruteiMu Makasanapsl, IMccepTauusiapibl,
HOPMATHBTIK Ky>KaTTap/bl caparnTay.
IIpobGnemanbl  Tanmmay  JkoHE  3epTTEy
CypaKTapbIH TYXKBIPBIM/AY.
DKCHEPHUMEHTTIK JKOHE
3epTTeyJiep KYprisy:
I'uapoTeXHUKANbIK OJIIIeyIep, 3epTXaHabIK
Toxipuodenep.

TAX, AutoCAD, Epanet CHSIKTBI
Oarmapiaamaaapza ecentep jacay.

MOJIENBIIK




Hormxenepni eHzey xoHe capanray:
Junarpamma, rpaduk, KecTe TypiHIE YCBIHY.
Hormmxkenepre Tammay Kkacam, —FBUIBIMH
KOPBITHIH/IbI LIBIFAPY.

FhUIbIMH KYMBIC 5Ka3y XKOHE KOpFay:
FoUIbIME  CTHIIBMEH — 3Ka3y, KYPBUIBIMIBI
cakray.

IpeseHraunst nailblHAQY JKOHE KOIIILILTIK
AIJIBIH/IA KOPFaif aiy.

Hayuno-
HCCIIeIOBATENbCKA
st paboTa
CTYZIEHTOB I10
BOJHOMY
X03sHCTBY

BI/KB

NIRSPVH/
3216

30/30/50/10/15

IIpepexBu3uT
bI: MEJIUOpALHS
OpOIICHHUS
IMocTpexBe3uT
|SH
Hcnonp3oBanue
SHEPrUM BOJbL

Lens: dopmupoBaHne yMeHHs
[IPHMEHSTH Ha [PaKTUKE
MOJTy4YeHHbIC 3HAHUSA, YMEHUS H
HaBBIKM B OOJIACTH  BOJHOTO
X03sHCTBA. Hayuno-
HCCIIeI0BaTeNbCKAas pabora,
HCIOJIb30BAHHE TBOPYECKOTO U
HHTEIUIEKTYaJIbHOTO IOTEeHINAa
JUISL PelIeHHs] aKTyaJIbHBIX 3a1ad
COBPEMEHHOI HayYKH.
Copep:xaHue: JIOCTATOYHBIN
aHaIM3 € OTpPacieBOd W
PErMoHaJIbHOW  TOYEK 3peHus,
BEISIBIICHHE CPaBHUTEIBHBIX
JOOCTIDKEHHH ¥ HEIOCTaTKOB
YHPaBJICHYECKOH HPAKTUKH,
Hay4YHO-METOJ0JIOTHUECKOe u
OpTaHU3aMOHHO-TIPABOBOE
000CHOBaHME IyTeil M METOHOB
JaJIbHEHIIIEro HCKJIIOYEHHS.
VYuaurest JIOTHYECKH YETKO
BBIpaXaTh cBon MBICIIH,
COOTHOCHTH OOIIETEOPETHIECKIE
TIOJIOXKEHUS ® peansmMu
HACTOSIIEr0, COOTHOCHTh €r0 CO
cnerubukoil  cBoeit  Oymymieit
npodeccu.

OOpa3oBaHHMe: TEOPETUYECKUE  OCHOBBI
HAYYHOTO HCCIICOBAHMUS:

CymHOCTb U IIeNb HayKH.

Meroapl  Hay4HOro I03HaHUS  (aHAJIU3,
CHHTE3, HHIYKIUS, JeTyKI).

CrpykTtypa " coJiepKaHue
HCCIIeI0BATENILCKON PabOThI:
Baenenue, TeopeTHYecKas 4acTh,

MIpaKTUYecKas 4acThb, 3aKII0UCHHE.
OneMeHTbl HaydyHOTO ammapara: Lellb,
3agada, OOBEKT, MWCLUIUIMHA, MPOTHO3,
HOBH3HA.

AxTyanbHble BOHpPOCH B cepe BOJHOrO
X03s1HicTBa:

D(pGHEKTUBHOE  HCIOJIB30BAaHUE  BOAHBIX
pecypcoB.

TIpoGemMbl cuCTEM BOAOCHAOXKEHHUS.
Jlerpaganust oponraeMbIX 3eMenb U JIp.
Pabora ¢ HayyHOI1 UH(pOpMaLHeii:
Meroauka IuTepaTypHOro oo3opa.

COop ® dKcHepTH3a JAHHBIX M3 HayIHBIX
HCTOYHHKOB.

Mertoibl HCCIIeIOBaHUS:

TeopeTndeckne MW IMIUPHUYESCKHE METOMBI
HCCIIeIOBaHUs.

T'upponoruyeckue, HHXEHepHO-
skonornueckue 1 I'MC-merop! anammsa.
Hayunast 9TUKa U aKaJeMHUIecKast
YECTHOCTb:

Ilonstme rmularmata W CIIOCOOBI  €ro
MIpeOTBPAILEHHUS.

IIpaBuna nuTHpOBaHUSL.

Hasbikn: BeIOop U OOOCHOBaHHE TEMBI
HCCIIeIOBaHUS:

IIpaBunpHast HOCTAHOBKA IIENH U 3aJa4H.
YTo4yHEeHNE 00BEKTA HCCIIEIOBAHHS.

O030p IHUTEPATYpHI:

DKcnepTu3a Hay4YHbIX CTaTel, AUCCEPTALUid,
HOPMATHBHBIX JOKYMEHTOB.

Anamuz  mpoGiembl U (HOPMYIHPOBKA
HCCIIeI0BATENbCKIX BOIPOCOB.

IIpoBenenune SKCIEPUMEHTAIIbHBIX u
MOJIEIbHBIX MCCIIEOBAHUIA:
T'uaporexHuueckue HU3MEPEHUs,

71abopaTOpHbIE IKCIIEPUMEHTHI.
Co3manne OTYETOB B TaKMX MPOrpamMMax,
kak ['IC, AutoCAD, Epanet.




O6paboTKa U BKCIEPTH3a PE3yIbTATOB!
IlpencraBiene B BHAE  JAMArpaMMel,
rpaduxa, TaOIUIBL

AHanu3upoBaTh  pe3yJbTaThl M JeNaTh
Hay4HbIE BBIBOJIBL.

Hammcanue u 3amura HayqHOH paOOTHL:
Hanucanue B HaydyHOM CTHIIE, COXpaHEHHE
CTPYKTYpBI.

IloproroBka mpe3eHTanMU U MyOIMYHAS
3aIUTa.

Scientific
Research Work of
Students on Water

Management

BD/ EC

SRWSWM
/3216

30/30/50/10/15

Prerequisites:

Irrigation
reclamation
Post-

requirements:

Water energy
use

Purpose: formation of the ability
to put into practice the acquired
knowledge, skills and abilities in
the field of water management.
Research work, the wuse of
creative and intellectual potential
to solve urgent problems of
modern science.

Content: sufficient analysis from
an industry and regional point of
view, identification of
comparative achievements and
shortcomings of management

practice, scientific,
methodological and
organizational and legal

justification of ways and methods
of further exclusion. He learns to
express his thoughts logically
clearly, correlate general
theoretical positions with the
realities of the present, correlate it
with the specifics of his future
profession.

Education: theoretical foundations of
scientific research:

The essence and purpose of science.

Methods of scientific knowledge (analysis,
synthesis, induction, deduction).

Structure and content of the research paper:
Introduction, theoretical part, practical part,
conclusion.

Elements of the scientific apparatus:
purpose, task, object, discipline, forecast,

novelty.
Current issues in the field of water
management:

Efficient use of water resources.

Problems of water supply systems.
Degradation of irrigated lands, etc.

Working with scientific information:

The methodology of the literary review.
Collection and examination of data from
scientific sources.

Research methods:

Theoretical and empirical research methods.
Hydrological, engineering, ecological and
GIS analysis methods.

Scientific ethics and academic integrity:

The concept of plagiarism and ways to
prevent it.

Citation rules.

Skills: Choosing and Substantiating a
research topic:

Setting goals and objectives correctly.
Clarification of the research object.
Literature review:

Examination of  scientific  articles,
dissertations, and regulatory documents.
Problem analysis and formulation of
research questions.

Conducting experimental and model studies:
Hydraulic  engineering  measurements,
laboratory experiments.

Creation of reports in such programs as GIS,
AutoCAD, Epanet.

Processing and examination of results:
Representation in the form of a diagram,
graph, or table.

Analyze the results and draw scientific




conclusions.

Writing and defending scientific papers:
Writing in a scientific style, preserving the
structure.

Preparation of the presentation and public
defense.

Cynibl Tazanayablx
HMHHOBAIMSUIBIK
TEXHOJIOTHSIIAPHI

BIT/TK

SSIT/3217

15/30/50/10/15

IIpepexBu3uT
bI: Cyapy
MEJTHOPALUSICHI
IMocTpexBe3uT
Tep:

Cy SHeprusicblH
naiganany

MakcaTbl: Cy IIapyaliblIbIFbl
calacblHIa aiFaH  OuTIMIEpiH,
1CKEepIIKTEePiH KOHE JaFAbLIApbIH
Toxipudene KOJIZIaHa Oimy
JaFAbUIaphiH - JaMbiTy.  Kasipri
FBUIBIMHBIH ©3€KTi MOCeJIeepiH
LIely YUIH FBUIBIMH-3€PTTEY
JKYMBICTAPBI,  IIBIFAPMAIIBIIHIK
JKOHE MHTEIUICKTYAIIBIK QJICYEeTTI
naiianany.

Masmynbl: Cyzabl  Ta3apTyablH
MeMOpaHaJIbIK dIICTEPiH 3epTTey.
Kepi ocmoc omiciMeH  Cymsl

TY3CBI3IaHABIPY JKOHE
MHHEPAJICHI3IaHABIPY
TEXHOJIOTHSACHI. Taburu cy

OOBEKTIIEPIHIH ~ aHTPOIOTEHIIK
sactanybl. TEXHOJIOTHSUIBIK CY/IbI
OabIHIay — OmicTepi.  AFBIHIBI
CyJapIblH KeJeMi MeH TypJepi.
AFBIHIBI  CyNapAblH  MeJILIepiH
azaity JKOJIJIapBI. AFBIHIBI
cynapsl CYCIICH3HUSLIB
OenmIeKTepIeH, epUTIH
MHHEPAIIbl KOHE OPTAHUKAIBIK
KocHajapAaH Ta3apTy oJiCTepiHiH
KITaCCH(UKALUSICHI. AFBIHIBI
cymapasl Ta3apTyablH —(H3HKa-
XUMUSIBIK  ofmicTepi.  Kasipri
HMHHOBAIHSIIBIK omicTepain
CHUMATTaMAaChl. AFBIH/IBI CYJIApIbI
Cy3y TpOLECIHIH KeleMi MeH
THIMZIUIITI. Hanoanementrep
apKBUIBI CY3Y.

Binimi: Cynbl Ta3apTyIblH TEOPHSIIBIK
Heri3zepi:

Jlactaymisl 3aTTapAbIH Typiepi (QpU3HKaIbIK,
XUMUSUIIBIK, OMOJIOTUSIIBIK).

Cy canacblHa KOMBIIATEIH CAaHUTApIIBIK JKOHE
9KOJIOTHSUIBIK TaJamTap.

JlocTypii  ’koHE MHHOBALMSIBIK —Ta3ajay

omicTepi:
Koarymsitust, ¢noranusi, cy3y, xJiopiay,
OTTeKTeY.
MeMmOpaHaITBIK TEXHOJIOTHSIIAP

(yneTpa/HaHOPHUIBTPALHS, KEPI 0CMOC).
AncopOrst JKoHE HOH anMacy daicTepi.
DIEKTPOXUMHSLIBIK KOHE
(oTOKATANTUTHKAIIBIK Ta3apTy.
BroTeXHOIOrHAIBIK 9icTep:
Buoduibsrpiep, Guopeakxropap,
MHKPOOPTaHM3M/IEPAl KOJIIaHy.

AKpUIIB (Smart) skoHe HHPIIBIK MIenriMaep:
ABTOMATTaHABIPBUIFAH Ta3apTy XKY#enepi.
OHJIailH MOHHTOPHHI II€H CYIbl Ta3apry
mpoLecTepin 6ackapy.

Canasplk KOJIAaHy epeKIieTikrepi:
OHepKaCINTIK, KOMMYHAI/BIK JKOHE aybll
HIAPYaIIbUIBIFEl  CallalapblHIAFel  Ta3ajay
smicrtepi.

Kalita KongaHyra  apHamyaH — TazapTy
TEXHOJIOTHSIIAPHI.
DKOJIOTHSIIBIK JKOHE
Garaiay:

Tazamay >xyHenepiHiH THIMIITIT, SHEprus
TYTBIHYBI )KOHE KYHBI.

TazapThUIFaH CY/BIH EKIHII PeT KOJIaHbLIY
MYMKIiHZITI.

Harasicsl:  Cy canaceiH Oaranay:

Cy KypaMbIHIaFbI JaCTAYIIbLIAP/IBl aHBIKTAY
JKOHE TaIziay.

Cy ChIHAMaJIapbIH KUHAY JKOHE
3epTXaHAJIbIK KYMBIC JKYPTi3y.
TexXHOMOTHSIIBIK cyJ10anapsl xobanay:
Cynpl  Ta3apTy IKYHECiHIH KYpbUIBIMBIH
CHI3Y.

KaxerTi KyppUFbLIap MEH MpPOLECTEpIi
TaH/ay.

VIHHOBaUMSUTBIK JKYiienepai Koiany:

OKOHOMHKAJBIK

MembOpanansik cysrinepai, Y-
Je3UHDEKIIIHBI JKOHE 030HIAYABI
naiinanany.

Wutennexryanapl  Oackapy — KyHenepiH
SHI13y.




DKCHEPHMEHT JKYPTi3y KOHE HOTIKENIEepiH
eHJICY:

3epTxaHaIbIK TOXKIpHOEIep apKbUIbl Ta3apTy
THIMALTITIH OaFanay.

JKunakrairan JIepeKTep Herisinne
KOPBITHIH/IBI JKacay.

JKobabIK ’koHE FHUIBIMU KYMBIC XKacay:
CyMeH xabpIKTay )KOHE Ta3apTy OOMbIHIIA
HMHHOBALMSIIBIK XK00aIap JaibIHaay.
FreutbiMu  Makanianap, ecentep asy MXKOHE
HOTIDKENEP/ii KopFay.

I/IHHOBaHI/IOHHBIC
TEXHOJIOTUHU
OYHCTKHU BOOBI

BI/KB

ITOW/321
7

30/30/50/10/15

IIpepexBuU3NT
bI: MEIIMOpALHs
OpOIIECHHS
IocTpexBe3nT
bI:
Hcnonb3oBanue
SHEPIHH BOABI

Heﬂb: U3y4yEHUEC OCHOBHBIX

TEXHOJIOI'MYCCKUX Ipoueccon
OYHUCTKHA CTOYHBIX BOO
ITPOMBIIIJICHHBIX

npeanpusaTuil. [IpuBuTh 3HaHUA B
00JIaCTHHHHOBAIMOHHBIX

TEXHOJIOTMH BOJOIOJITOTOBKH H
OYUCTKM CTOYHBIX BOA, KOTOpbIE
XapaKTepU3yIOTCs MEHBIINM
MOTpeOJICHNEM SHEPTropecypcoB,
BBICOKUM  3()(HEKTOM OUHCTKH.
Coaep:xanne:lzydennemeMopan
HBIX METOJOB OYHCTKH BOJBL
TexHomoruss  ONpPECHEHHS U

JEMHUHepaIN3aiu BOJIBI
00paTHBIM OCMOCOM.
AHTpONOreHHoe 3arpsi3HEHUE

MPUPOJHBIX  BOZOEMOB.MeTo bl
MOJATOTOBKH  TEXHOJOTHYECKOM
BoAbl. OOBEM M BHIBI CTOYHBIX
BOZ. [Tyt YMEHBIICHUS
KOJIMYECTBA CTOYHBIX BOJI.
Knaccudukanums METOJI0B
OYHUCTKH  CTOYHBIX BOA  OT
B3BEIIEHHBIX YaCTHII, oT
PacCTBOPHMBIX MHUHEPAJBbHBIX U
OpraHUYeCKUX

npuMeceil. PU3NKo-XUMHUYECKHe
METOJ[bl OYUCTKH CTOYHBIX BOI.
XapakTepucTUKa COBPEMEHHBIX
HMHHOBAIHOHHBIX
MeTo10B.O0NacTh NPUMEHEHHS U

3(hPEeKTHBHOCTD nporecca
(GUIBTPOBAHHUS  CTOYHBIX  BOJ.
dunpTpoBaHue uyepes
HAHODJIEMEHTHL.

O0Opa3zoBaHHe: TCOPETHYECKHE OCHOBEI
OUYUCTKHU BOJIBI:

Bupnst 3arpA3HSIONINX BEIIECTB
(pusnueckue, XMMHYECKUE,
OHOJIOTHYECKHUE).

CaHUTapHBIE U JKOJIOTUYECKHE TPeOOBaHUS
K KaueCTBY BOJIBL.

TpaaULHOHHBIE U MHHOBALIMOHHBIC METOJIbI
OUYHCTKU:

Koarymsmms,  ¢uotamms,  ¢misTpanms,
XJIOPUPOBAHUE, OKCUTCHALIUS.

MemGpaHHbIe TEXHOJIOTHHI
(yneTpa/HaHODUIBTPALIHS, 00OpaTHBIN
0CMOC).

Merozs! aicopOLIn 1 HOHHOTO OOMeHa.
DNeKTpOXUMHYECKast u

(oTOKaTaNUTUUECKAs] OUUCTKA.
BuoTexHonmornueckne METOABL:

IIpumenerne 6HMOQUIBTPOB, OGHOPEAKTOPOB,
MHKPOOPTaHU3MOB.

YMHbIe (smart) ¥ HU(PPOBBIE PELICHUS:
ABTOMaTH3UPOBaHHBIE CHCTEMBI OYHUCTKH.
VnpasieHue — OHIAWH-MOHMTOPUHTOM M
MIPOLIECCAMU OUUCTKHU BOIBL.

OCco0EHHOCTH OTPacIeBOTO MPUMEHEHUS:
Meroasl  OYMCTKM B IPOMBIIIICHHOH,
KOMMYHAQJIBHOH M CeJIbCKOXO3SHCTBEHHON
cepax.

TexHONOTUH OYHCTKM [ I[OBTOPHOTO
HCTIONb30BAHUSL.

DKoornyeckasi 1 9KOHOMHIECKas! OLIEHKa:
DG GEeKTUBHOCTb,  JHEPrONOTPEONICHHE |
CTOHMOCTb CHCTEM OYHCTKH.

B03MOXHOCTh BTOPUYHOTO HCIIOJIb30BAHMUS
JUCTUJLUTHPOBAHHON BOMIBL.

HaBbIKH: OIICHKA Ka9eCTBA BOABL:
BeisiBieHWEe W aHANM3  3arpsA3HUTENCH,
COZIEpPIKAIUXCS B BOJE.

Coop mpod BOABI W TpPOBEACHHE
71abopaToOpHBIX PadoT.

IIpoexTupOBaHHE TEXHOTOTHIECKHUX CXEM:
UepTe)k KOHCTPYKI[HHM CHCTEMBI OYHCTKH
BOJIBI.

Bribop  HEOOXOOMMBIX  YCTPOWCTB U
IIPOLIECCOB.




IIpuMeHeHne HHHOBAIIMOHHBIX CHCTEM:
Hcnonp3oBanue MeMOpaHHBIX  (QUIBTPOB,
Y®-ge3unbpeKuy 1 030HIPOBAHHS.
BHenpeHnne — MHTEIUICKTYalIbHBIX — CHCTEM
YIIPaBICHHS.

TIpoBenenue skcrmepuMeHTa U 00paboTKa
pe3yIbTaToB:

Ouenka  3(p(EKTUBHOCTH  OYHUCTKH €
TIOMOIIBIO JTAOOPATOPHBIX YKCIIEPUMEHTOB.
Jlenate BBIBOIBI Ha OCHOBE COOpaHHBIX
JAHHBIX.

IIpoexTHas u HaydHas padoTa:

IloaroroBka MHHOBALMOHHBIX MPOEKTOB II0
BOJIOCHA0KEHHIO U OYHCTKE.

Hammcanne HaydHBIX CTaTei, OTYETOB U
3aIlUTa PE3YIIbTATOB.

Innovative Water
Treatment
Technologies

BD/ EC

IWTT
/3217

30/30/50/10/15

Prerequisites:

Irrigation
reclamation
Post-

requirements:

Water energy
use

Purpose: to instill knowledge in
the field of innovative
technologies of water treatment
and wastewater treatment, which
are characterized by lower energy
consumption, high purification
effect and allow to extract
valuable  components  from
wastewater.

Content:  Studies membrane
methods of water purification.
Technology of desalination and
demineralization of water by
reverse osmosis. Discussion of
desalination of the Caspian Sea
water by membrane methods.
Nanofiltration of water. Removal
of metal ions and surfactants from
wastewater by membrane
methods. Electrodialysis of water.
Discussion on the intensification
of membrane water purification
processes. Disinfection of water
with ozone, ultraviolet rays,
ultrasound and sodium
hypochlorite. Discussion on the
comparison  of  the  cost-
effectiveness  of  disinfection
methods. Artificial enrichment of
groundwater reserves.

Education: theoretical foundations of water

purification:

Types of pollutants (physical, chemical,
biological).

Sanitary and environmental requirements for
water quality.

Traditional and  innovative  cleaning
methods:

Coagulation, flotation, filtration,
chlorination, oxygenation.

Membrane technologies (ultra/nanofiltration,
reverse 0Smosis).

Methods of adsorption and ion exchange.
Electrochemical and photocatalytic
purification.

Biotechnological methods:

The wuse of biofilters, bioreactors, and
microorganisms.

Smart and digital solutions:

Automated cleaning systems.

Management of online monitoring and water
purification processes.

Industry application features:

Cleaning methods in industrial, municipal
and agricultural sectors.

Cleaning technologies for reuse.
Environmental and economic assessment:
Efficiency, energy consumption and cost of
cleaning systems.

The possibility of recycling distilled water.
Skills: water quality assessment:
Identification and analysis of pollutants
contained in water.

Collecting water samples and carrying out
laboratory work.

Design of technological schemes:

Design drawing of the water purification
system.

Selection of necessary devices and
processes.




Application of innovative systems:

The use of membrane filters, UV
disinfection and ozonation.

Implementation  of intelligent  control
systems.

Conducting an experiment and processing
the results:

Evaluation of cleaning efficiency using
laboratory experiments.

Draw conclusions based on the collected
data.

Design and scientific work:

Preparation of innovative projects on water
supply and purification.

Writing  scientific articles, reports, and
protecting the results.

CyJIbIH carnachiH
JKaKCcapTy

BII/'TK

SSzh/3217

15/30/50/10/15

IpepexBU3NT
bI: Cyapy
MEJIHOPALUSCHI
IocTpexBe3nT
Tep:

Cy BHEprusCbiH
naiainany

Makcatbl: cy carnacbH
TYTBIHYIIBUIAD  IaiijalaHaThlH
HOpMaJapMeH GernrinenrexH
KOPCETKIIITep JeHreiine xKeTKize
OTBIPBIII, TEXHOJIOTHSUIBIK
mpolecTep MeH Cy Tasapry
KOH/IBIPFBLITAPBIHBIH KeLICHIH
Kypy cajachlHIa TepeH OiimiMre
ue Oonyra BIKIIAJ eTy.
Masmynsi: Uictepai, oM, yibt
MHKPOKOCTIaappl,

nectuimarepai ko0,  Cymsl
¢ropnay, (dhTOpChI3IAHIBIPY;
KITaCCU(PUKAIHSCEI,

texHomorumsicel.  OCbl  TYpFbIIA
muckyccust. JKep actel, jxep ycTi
CymapelH  TEeMipJeH  Ta3apTy
omictepi. Mapraneuri  cymgaH
mbiFapy. CyAbIH TYPaKThUIBIFHI,
ocel Typrbina auckyccus. CymaH
epireH rasmapast msrapy. Cymsl
ra3ChI3aHABIPY omicrepi.
Kakrapaeiy maiiza  GonybIMeH
Kypecy YVIIH Cyasl Ta3apry,

KYOBIpIapabIH OHMOJIOTUSITBIK
JIACTaHBIIT GitemyimeH
KOPPO3HSCHIH Oonapipmay.

AitHanmans cy KyHenepi
CyNapblH  CaJKBIHIATY, CYIbIH
altHaTy Memiepi Typajbl
JIACKYCCHSI.

Biimi: CyIplH camacblHa KOWBUIATHIH
TajanTap:

AyBI3 Cy, TYPMBICTBIK >OHE TEXHHUKAIIBIK
cynbiH cana cranpaprrapsl (KP CT, CHHAII,
WHO, ISO).

XUMUSIIBIK, (H3UKATIBIK,
MHKPOOHOJIOTHSUIBIK KOPCETKILITEp.

CyIbIH J1acTaHy Ke37epi MEeH TypJiepi:
Tabufu JKoHE AHTPOMOTEHIIK JACTayLIbI
(akTopiap.

OpraHukanslk, OelOpraHUKajbIK, — ayblp
MeTaagapMeH, PaIuOHYKIHATEPMEH JKOHE
MHKPOOHOIOTHSLIIBIK, JIACTAHY.

Carmassl JKaKcapTy dficTepi:

TyHOBIPY, CY3y, KOATyJSIMs, adpaims,
azcopOmus.

Xiopiay, 030HAAY, YIABTPAKYJITiH CoylIeMeH
OHJICY.

MembOpaHanbik auictep —
yIbTpaduIBTpanys, Kepi 0cMoc.

Cy camnacbIH Oaranay skoHe OaKbuiay:

Cy camacblHBIH KOPCETKILITEpiH aHBIKTAY

anicTemenepi.

MOHHUTOPHHT XKJHE Talaay XKyheaepi.
3amaHayu JKOHE HMHHOBALUSIIBIK
TEXHOJIOTHSIIAP:

BHOTEXHOIOTHSIIBIK Ta3apTy SAiCTEpi.
«AKBUIIBD) Cy Ta3apTy XKyHenepi.

Cy camachlH KaIIBIKTaH OaKbliay JKoHE
ABTOMATTAHIBIDY.
DKOJIOTHSIIBIK JKOHE
Kayinci3mik:

Tasanay HoTWXKeciHOe maiina OomaThiH
KaJIZIBIKTAPMEH JKYMBIC.

Kopuraraun oprara acepiH Garainay.
Hagapicel:  Cy camachiH Tanay:
JlabopaTopusIIBIK JKarJanaa cy
ChIHAMAJIapbIH aJIblIl, HerTi3ri
Kkepcerkimtepin  (pH, Ty3mpuiBIK,  Hic,
KATTBUIBIK, OaKTEPHSIBIK KypaM) aHBIKTAY.

TCXHUKAJIBIK




CamaHbl  KaKcapTy[blH THIMII  TOCLTiH
TaHzaii ouny:

Haxkter JKarIanra 0OaiIaHBICTHI
TEXHOJOTHSUIBIK ~ OMICTI  TaHIAy  JKOHE
Herizaey.

KypbutFbutap MEH IPOLECTEPIiH IKYMBIC
MPUHLHIIH TYCiHY.

TazapTy KypbUIFBUIAPBIMEH XYMBIC iCTEY:
Cysri, Qnoramusnelk kyife, KoarymisTop,
YABTPAKYJITIH IIaMAAPMEH JKYMBIC JKYPTi3y.
MemOpaHaibIK Cy3rinepi naiaanany.

Cy Ta3apTy cyI0achIH Xacay:

Cy camacelH  JKaKcapTyFa  apHaiFaH
HIDKCHEpJiK ~ chi30amap MeH Kyhenepai
Kobanay.

FrutbiMu-3epTrey koHE xo0aliay KYMbICHIH
OpBIH/AY:

Cy camacelH JKaKcapTyra OaFbITTalFaH
xobalap MEH MHHOBALHMSUIBIK IICHIiMIEp
JaibIHAAY.

3epTTey HOTHKENEpiH Taljar, ecem a3y
JKOHE KOpFay.

VYiry4qmenue
KayecTBa BOABI

EI/KB

UKV/3217

30/30/50/10/15

IpepexkBU3NT
bI: METHOPALIUSL
OpOILLICHUS
IocTpexBe3nT
bI:
Hcnons3oBanue
SHEPIUH BOJIbI

Ieab: crocobcTBOBaTh HMMETHh
rIyOOKHe 3HAHWS B 0o0NacTH
CO3IaHusA KOMILIEKCa
TEXHOJIOTHYECKUAX TIPOIECCOB H
BOJOOYHCTHBIX ~ YCTAHOBOK  C
JIOBEIECHUEM KAuyeCTBa BOIbBI 0O

YPOBHS roKasaTenei,
YCTaHOBJICHHBIX HOpMaMH,
HCIOJIb3yeMbIMH
MOTPEOUTENAMHU.

Conepxanme:  PaccmarpuBaer
OCBETJICHHE U 00eclBEeUHBaHUE
BOIBI, yCTpaHEHHE  3aIaxoB,
MIPUBKYCOB, TOKCHYIHBIX
MHKPO3arpsi3HEHHH, TTEeCTHIHIOB.
®dropupoBanue, odechToprBaHIe
BOJIBL. Juckyccust o
(TOpUPOBAaHUIO  BOJ  IOXKHOTO
peruoHa Kazaxcrana.
PaccmaTpuBaer

o0e3xKeNne3nBaHNe MOI3EMHBIX U
MIOBEPXHOCTHBIX BOJI.
AHanmupyer METOMBI
o0e3Kee3nBaHus BOJIBL,
yaaneHue MaprasIa.
CrabmwisHocTh BOIBI. JlHCKyccHs
o craduIm3anun BOJIBI.
VYnaneHue pacTBOPEHHBIX Ta30B.
Jerazanmss  Bomsl.  OOpaboTka

BOJIBI IS 0OpBOBI ®
HaKUMeoOpa3oBaHUEM,
6rooOpacTaHneM,

NpeynpeKIeHIEM KOppo3uu
TpyOOompoBogoB.  OxnaxIeHue

O0Opa3oBanue: TpPeOOBaHUS K KauyecTBY
BOJIBIL:

CraHaapThl KauecTBa MUTHEBOM, OBITOBOH U
texuudeckor Boasl (CT PK, CHUIL, WHO,
1SO).

XuMmuueckue, ¢bu3nueckue,
MHKPOOHOIOTHYECKHE TOKA3aTENH.
VicTouHMKN 1 BUJTBI 3aTPSI3HEHHS BOJBL:
Ipuponsbie " AHTPOIIOTeHHbIE
3arps3Hsonme GpakTopsl.

OpraHndeckre, HEOPraHUYECKHe, TsDKeIbIe
MeETaJLIbI, PaTHOHYKITHIBI "
MHKPOOHOIOTHYECKOE 3arpsi3HEHHE.
MeTtos! yaydIIeHHs] Ka4ecTBa:

Ocaxnenue, (QuipTpanus,  KoaryJsius,
anpanusi, acopouus.

XIopupoBaHue, O30HHpOBaHHE, 00paboTKa
YABTPA(QUOIETOBBIM CBETOM.

MemOpaHHBIE  METO/BI-YIbTpaUIbTPaLHs,
oOpatHbIit ocMoc.

OmeHKa U KOHTPOITb Ka4eCTBA BOJIbL:
Mertoanku onpeneneHus ToKa3aTenen
KayecTBa BOIbI.

CucTeMbl MOHUTOPUHTA M aHATIH3A.
CoBpemeHHBIE " HMHHOBAIMOHHBIE
TEXHOJIOTHH:

BHOTEXHOIOrHYECKHE METOIBI OUMCTKH.
"VMHBIE" CHCTEMBI OUYUCTKH BOJBI.

Y ianeHHBIi MOHUTOPHHT U aBTOMATH3AIU
KayecTBa BOIbI.
DKoornveckas "
0€30MacHOCTb:

Pabora ¢ orxomamu, O0OpasyOIIUMUCS B
PE3yNIbTATE OYUCTKH.

TCXHHUYCCKasA




BOZIBI O00OpOTHBIX ~ CHCTEM,
JIMCKYCCUs KPaTHOCTH 000poTa
BOJIBL.

OneHKa BO3NEHCTBHSA Ha OKPYXKAIOIIYIO
cpeny.

HaBbIK: aHaIN3 Ka4eCTBA BOMBL:
OmnpejeneHre OCHOBHBIX Iokaszarenei (pH,
COJICHOCT, 3amax, TBEPAOCTH,
0aKkTepuaJbHBI COCTaB) C OTOOPOM IPOO
BOJIBI B JIAOOPATOPHBIX YCIIOBHSX.

VYmenue BoIOMpath 3GQEKTUBHBI C€HOCOO
YIydIIeHHUs KadecTBa:

Bpi6op 1 000CHOBaHHE TEXHOIOTHYECKOTO
METOoJa B 3aBHCHMOCTH OT KOHKPETHOW
CHUTYaIHH.

IoHaTs mnpUHUMI pPaOOTHl YCTPOWCTB U
IPOLIECCOB.

PaboTa ¢ OYHCTHBIME YCTPOICTBAMU:
Pabora ¢ ¢wisTpoM,  (GIOTALHOHHO
CHCTEMOH, KOaryJsTopoM,
YIbTPa(UONIETOBBIMH JTaAMIIAMH.
Hcnonp3oBanne MeMOPaHHBIX (UITBTPOB.
CocraBiieHHE CXEMbI OYUCTKH BOBI:
IIpoexTupoBaHNE MHXCHEPHBIX YEPTEKEH U
CHCTEM ISl YJTy4IICHHS Ka4yeCTBa BOBI.
BrinonHeHre HaygyHO-HCCIEIOBATENbCKOH U
NIPOEKTHOH paboThL:

IMoaroroBka NpPOEKTOB M HMHHOBAIMOHHBIX
pCIICHNI, HaNpaBICHHBIX Ha YIIy4llCHHE
Ka4ecTBa BOJIBI.

Anaius3 pe3ynbTaToB HCCIICIOBAHM,
HaIMCaHHUE U 3aluTa OTYETA.

Water Quality
Improvement

BD/ EC

WQI
13217

30/30/50/10/15

Prerequisites:

Irrigation
reclamation
Post-

requirements:

Water energy
use

Purpose: to contribute to have in-
depth knowledge in the field of
creating a complex of
technological processes and water
treatment plants with bringing
water quality to the level of
indicators established by the
standards used by consumers.

Content: Considers the
clarification and discoloration of
water, elimination of odors,
tastes, toxic  micro-pollution,
pesticides.  Fluoridation,  de-
fluoridation of water. Discussion
on water fluoridation in the
southern region of Kazakhstan.
Considers de-ironing of
underground and surface waters.
Analyzes the methods of water
degreasing, removal of
manganese.  Water  stability.
Discussion on water stabilization.
Removal of dissolved gases.
Degassing of water. Water
treatment to combat scale
formation, biofouling, prevention
of corrosion of pipelines. Water

Education: water quality requirements:
Drinking, household and industrial water
quality standards (ST RK, SNIP, WHO,
1SO).

Chemical, physical, and microbiological
parameters.

Sources and types of water pollution:

Natural and anthropogenic pollutants.
Organic, inorganic,  heavy  metals,
radionuclides, and microbiological
contamination.

Methods of quality improvement:
Precipitation, filtration, coagulation,
aeration, adsorption.

Chlorination, ozonation, ultraviolet light
treatment.

Membrane methods-ultrafiltration, reverse
0Smosis.

Assessment and control of water quality:
Methods for determining water quality
indicators.

Monitoring and analysis systems.

Modern and innovative technologies:
Biotechnological purification methods.
"Smart" water purification systems.

Remote monitoring and automation of water
quality.




cooling of circulating systems,
discussion of the multiplicity of
water turnover.

Environmental and technical safety:
Handling waste generated as a result of
cleaning.

Environmental impact assessment.

Skill: water quality analysis:

Determination of basic parameters (pH,
salinity, odor, hardness, bacterial
composition) with sampling of water in
laboratory conditions.

The ability to choose an effective way to
improve quality:

The choice and justification of the
technological method depends on the
specific situation.

Understand how devices and processes
work.

Working with cleaning devices:

Working with a filter, a flotation system, a
coagulator, and ultraviolet lamps.

The use of membrane filters.

Drawing up a water purification scheme:
Designing engineering drawings and systems
to improve water quality.

Research and design work:

Preparation of projects and innovative
solutions aimed at improving water quality.
Analyzing the research results, writing and
Defending the report.




Kaapabik anbIKTaMa

No T.A.O. Kadenpa artaysl Foumeimu mopexeci FpuibiMu atarbl Foimpivu OarbIThl
1 AnueB V. KasaKcran Tapuxbl ara OKbITYILBI «KoraMIpIK caHaHbI HKAHFBIPTYIBIH ©3€KTi
Macelenepi
2 Hacnpaunos B.IT. AbaiiTaHy OKY-FbUIBIMU ara OKBITYILIbI
OPTaJIbIFbI
3 MyxTapTaHy FhUIBIMH- ¢.F.x.
Kanmabek A.b. 3€pTTEY OpPTAJIbIFbI
4 Cy pecypcrapsl, xepai T.F.K KaysimaacTsIpbuiran I'eookonorus
Kenxanuesa I".J] nanjanany »xoHe npocdeccop
arpoTexXHuKa
5 Cy pecypcrapsl, xepai T.F.K JIOLIEHT AybUI AP YaIbUTBIFBI
baitmaanos H.K naiiajgany *KoHe TEeXHUKATAPBIH THIM/I1
arpoTexXHUKa nanganany
6 Cy pecypcrapsl, xepii ara OKBITYIIIBI - CyMeH KaMTy KoHE CY
Epmaxanos H.K nanjanany »xoHe OKEeTY/IH 3aMaHayH
arpoTexXHuKa MOCEJICNIEPiH 3ePTTEY
7 Cy pecypcrapsl, xepai nokrop PhD JIOLEHT XKep pecypcrapbiH
Ao6nemes K.b naiiajgany »KoHe Oackapy
arpoTexHuKa
8 Cy pecypcrapsl, xepai T.F.K JIOIEHT Kypsuibic
Ecumos E.K nanajgaHy *KoHe TEXHOJIOTUACHIH KYPY
arpoTexHuKa KOHE YHBIMIIACTHIPY
9 T.F.K JIOIEHT Typkictan
0O0JIBICBIHBIH
Hoynerbaes b.Y . FEOIKOJIOTHAIBIK
Cy pecypcrapsl, xepai KyHenepiHzeri cy-xep
nap1ajgany *KoHe KOpJIapblH THIM/I
arpoTexHuKa nai1anany/sl 3epIrey
10 Cy pecypcrapsl, xepai noktop PhD JIOLEHT AybUIIIApyIIBUIBIHBIH
Kynracos b naiianany xoHe MEXaHHUKAIAH BIPY
arpoTexXHUKa
Cy pecypcrapsl, xepai T.F.K JIOLEHT I'eoskonorus
11 Cynran6exona [1.C naijanany »koHe

arpoTeXHUKa




12 Cy pecypcrapsl, xKepai T.F.K. JOTICHT XUMHUSITBIK
MamutoBa A. K Napajgany *KoHe TEXHOJIOTHS.
arpoTexXHuKa
Cy pecypcrapsl, xepai Kepre opnanacteipy
13 Cannpioaesa I'.0K naiiagany KoHe OKBITYIIIBI -
arpoTexXHuKa
14 Cy pecypcrapsl, xKepai ara OKbITYILbI AybUI IIapyallbUIbIF bl
OpaschiHKBI3EI M naiianany xoHe FBUIBIMJIAPBIHBIH Cy pecypcrapsbl xKoHe
arpoTexXHUKa MarucTpi CyJibl MalijasIany
15 Cy pecypcrapsl, xepii ara OKbITYILIbI TexHuka Kep xanmactpsl xxoHe
Omnraposa A.X najaiany >KoHe FBUIBIM/IAPBIHBIH YKEpre OpHANIACTBIPY
arpoTeXHUKa MarucTpi
16 Cy pecypcrapsl, xepai ara OKbITYILBI AybUI IIapyallbUIbIF bl Cy pecypcrapblH
Hyan6ekosa A.E naijanany »KoHe FBUIBIMIAPbIHBIH KOpFay JKoHE THIM/I
arpoTexXHuKa MarucTpi naiiianany
17 ara OKBITYIIIbI Kepni
Axui6exos T I Cy pecyperapet, xepai - MeJopanusiay,
naiiianany xoHe Oarrray >KoHe JKep.i
arpoTexXHuKa KOpFray
18 Cy pecypcrapsl, xepai ara OKBITYILIbI Kaptorpadus xone
Konaposa C.O naijanany »xoHe - Kepre OpHAJIACThIPY
arpoTexHuKa
19 ara OKBITYILBI MarucTp Cy pecypcrapbiH
Hypwarmesa I'.P Cy pecyperapet, xKepai YTBIM/IbI gaﬁganaHy
naiiianany xoHe KOHE 1pKiH/I CYIIBI
arpoTexHuKa Tazanay
20 Cy pecypcrapsl, xepai OKBITYIIIBI Texnuka XKepre opHanacTeipy
Maxkynbek A.A naiianany xoHe FBUIBIMIAPbIHBIH
arpoOTEeXHHUKA MarucTpi
21 Cy pecypcrapsl, xepai OKBITYIIIBI Texuuka I'eonesus xoHe
Kenxexan E.b nap1ajgany *KoHe FBUIBIMIAPBIHBIH KapTorpadus
arpoTexHuKa MarucTpi
22 Cy pecypcrapsl, xxepai OKBITYIIIBI TexHuka AypuTiapyambUIbIFbIH
Bberanmues b.C naiianany xoHe FBUIBIMIAPbIHBIH MeXaHUKAIaHAbIPY
arpoOTEeXHUKA MarucTpi
23 Kacoibex A Cy pecyperapsl, xKepai OKBITYILIBI Aybl IapyamibUIbIFbl Kepnai
naiiianany *oHe FBUTBIMIAPBIHBIH MEJIMOpaIysiiay,




arpoTexXHUKa

MarucTpi

OanTay *KoHe Kep/Ii
KOpray

24 Cy pecypcrapsl, xKepai OKBITYILIBI Aysin mapyamsuibirsl | Cy pecypcTapsl )oHE
bakTeibaeBa Ailirepum CanHoBHA MajaIany KoHe FBUIBIMIAPBIHBIH Cy/bl A TAIAHY
arpoTEXHUKa MarucTpi
25 Cy pecypcrapsl, xepai OKBITYILIbI TexHuka Kanactp xoHe xepre
KpiapipbaeBa Jluna bakbIT:KaHKbI3bI naianany »xoHe FBIIBIMJAPBIHBIH OpHAJIACTBIPY
arpoTeXHUKa MarucTpi
26 Cy pecypcrapsl, xepai OKBITYILIBI Aysin mapyamsuibirsl | Kapactp soHe xepre
Map3syoBa Mepyept EnbacueBna MajaIany KoHe FBUIBIM/IaPBIHBIH OpHAJIACTBIPY
arpoTEXHUKa MarucTpi
27 Cy pecypcrapsl, xepii ara OKbBITYIIIbI Cy pecypcTapbl xKoHE
Ceiinupos Hyp6on PricraeBuy naiiajgany *oHe - Cy/ibl IalijaIany
arpoTexXHUKa
28 Cy pecypcrapsl, xepai OKBITYILIBI Aysin mapyamsuibirsl | Cy pecypcTapsl )oHe
Testemr ApaisibiM baxTHAPKBI3BI nap1ajgaty *KoHe FBUIBIM/IaPbIHBIH Cyzbl IalJAIaHy
arpoTEXHUKa MarucTpi
29 Cy pecypcrapsl, xepii OKBITYIIIBI
Kocanues MypatOek PaxmaTynnaeBuy najjanany »KoHe - Kapactp xoHe xere
arpoTexXHUKa OpHAJIACTHIPY
30 Cy pecypcrapsl, xepai OKBITYIIIbI Aybin mapyamsuibliFsl | Cy pecypcTapsbl )KoHe
0011 Alicyny MakcaTKbI3bl naijanany »xoHe FBUIBIMIAPBIHBIH CyJbl aliganany
arpoTEXHUKa MarucTpi
31 Aybl IIapyalIbUIBIFBI Cy pecypcrapbiH
OKBITYIIIBI FBUIBIM/IaPbIHBIH nananany xone IT -
Ecemb6aii Map:xan beknonaTKbi3bl Cy pecypcrapsl, xepai MarucTpi TEXHOJIOTUSIIAPBIH
nap1ajgany *KoHe KOJIIaHa OTBIPBII
arpoTEXHUKa 6ackapy




