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DnexTHBTI nanaep Katanorsl 4 GOIIMHCH TYPAbL.

Karanor 3eKTHBHBIX JIHCIUIIINHE COCTOMT U3 4 YacTel.

The catalog of elective disciplines consists of 4 posts.

DNeKTHBTI MOHAEP KaTanorbl Oyl TapJay KOMIOHEHTTEPIHIH KypaMblHa CHICH NOHEpPAiN  TizimMi GOIBIT TaGblIadsl JKIHE O CTYACHTTEP/IH
OKBITY TPAaeKTOPHSCHIH HKEMJI XKOHE 03 OeTiHlle >aH — KaKThI TYPJC aHbIKTay MYMKIHJTiH KYpy YIUiH KaKeT. DICKTHBTI MOH/IEP KaTalorbl 2024 - 2027
KbULaapbiaa okerTbuiateid  "6B07330 CymeH KaMTaMachi3 €Ty, CyJbl Oypy *KoHe cy pecypcTapbiH Kopray" Ginim Gepy Oar1apiamacsl yiliH jKacaiblHFaH
*KoHe GapiIbIK MaMaHABIPYJIap/ bl KAMTHIbL DJIEKTHBTI IIOHIEP KaTAIOrbHAA TaHaay KOMIOHEHTI OOMBIHIIA MOHAEPAIH MOIYIbIIH KBICKAIA MA3MYHBI
MEH MaKcaThl [PepPeKBH3NTTEPI MEH TIOCTPEKBU3HTTEP] #oHe opGip MAHMl / MOJYJIbAI OKBII — YHPEHICHHCH KeHiHrl MEHTepiIreH Ky3ipeTTep KOPCETUIIEH.

KaTanor 371eKTHBHBIX JUCLHHIUIHE  NPEACTaBiAeT co6oii nepedeHb JUCUMILUIMH, BXOMAUMX B KOMIIOHEHT IO BBIOOPY, IS CO3aHHSA BO3MOKHOCTH
rHOKOTO H CAMOCTOSTEIHHOTO BCECTOPOHHEr0  ONpEeNeHus TPAaeKTOpHH 00yuyeHHs cTyjAeHTa. KaTanor 31eKTHBHAIX NCUHILTIH COCTARICH Ha 2024-2027
roxsl obydyeHns st oOydalommxcs obpasoBaTelbHOM mporpammel "6B07330- BojiocHa0sKeH#e, BOJIOOTBEICHHE H OXPaHa BOIHLIX PECYPCOB” YUHTBIBACT
BCe 0Opa3oBaTeNbHbIE TPAGKTOPMH. B KaTanore dIEKTHBHBIX AMCIMILIHH OTP@KAIOTCs NPEPEKBH3HTEL, MOCTPEKBHIMTDL, NEIL H KPaTKOC cozlepKaHue
JMCIIAILIHE /MOIYJIsl, BhIpaGaTHBaeMble KOMIIETEHIIHH 110 KakI0H YueOHOH AMCLMILIIHE/ MO0 KOMIIOHEHTa MO BBEIOOPY.

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 "6B07330-Water supply, sanitation and protection of water resources” 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
KAJIIIbI MOAYJIBAEP/ OBIIME MOJYJIM/ 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 pecypcTapabie
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 KemiIgiKTepiH
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.

A3aMaTTapfblH  SKOJOTMSUIBIK  KYKBIKTAaphI
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 J>XYMBIC 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:

—  DKOJOTMSUIBIK ~ 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: TOHUMAaHNE YKOCHCTEM:

- KomrmoneHTsl 3KOCHCTEMBI (OMOLEHO3,
abuotuueckue GaxTopsl);

- 3aKOHOMEPHOCTH U  yCTOHYHBOCTB
(YHKIIMOHUPOBAHHS YIKOCUCTEMBI.

IIpaBa oxpaHbl OKpYKaIOILEH Cpejibl:

- DOkornormuyeckue HOpMBI Pecmybmuxu
KazaxcraH n MexIyHapOAHOTO NIpaBa;

- 3aKoHbI B 00J1aCTH PUPOIOINOIIb30BAHUS U
oxpaHbl  (Hampumep, "JKOJIOTHIECKH
xonexc PK");

- Buzpl 5KONOrMYeCKUX MpaBoOHAPYIICHUH U
OTBETCTBEHHOCTD.

VYcroifunBoe pa3BUTHE U OKOJIOTHYECKast
6€3011acHOCTb:

- IIpUHUMITBI YCTOHYHUBOTO Pa3BUTHSI;

- Ilyrm ofecriedeHHs  3KOJIOTHYECKOH
0€30MaCHOCTH.

OKolornyeckue TmpaBa M OO0S3aHHOCTH
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 ¢ TNpaBOBBIMH JOKyMEHTaMU
OTHOLIEHMH [ obecreueHHs | (PKOJIOTUUECKUE COIJIAIICHH, aKTBhI,
COLMAJIBHOTO nporpecca. | >xanoobl).
Wnkmo3ns - crparerust | OBNageHNe OCHOBAMH OIGHKHM COCTOSTHUS
MEXIYHapOIHOTO 9KOCHCTEM:
3aKoHOzaTenbcTBa.  IIpaBoBble | - OlLeHKa COCTOSHUS 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
OKpYKaloIeH cpeapl:
- 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. Kocinkepnik 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,
TeJeM 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 CeMelHBIMU
(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 JneHer, [A0XOAa, PacXoyoB,
cOepexeHU I, THBECTUIIMH, KPEANTA;

- IlnaHupoBaHHME JWYHOTO U CEMEHHOTO
Oro/KeTA;

- OunaHcoBas 0E30MAaCHOCTh U CHOCOOBI
3aIIUTH OT MONICHHHYECTBA.




(GopMBI  TIPEANPHHUMATEIIBCTBA.
Pucku B mnpeanpuHUMaTenbCKON

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

rpaMOTHOCTH. JIeHbrH, pacueTsl U
mwiatexu. JIuuHble  (MHAHCHI:
JIOXOJIbl, ~ pacxopbl,  OHOJUKET.
Hanoru wu  wHamorooGnoxeHue
¢usnueckux sy, IleHcun u
CTpaxoBaHHUE. Bankosckoe
o0cityK1BaHHE HACEJICHHUSI.
BaHKpOTCTBO (DU3MUECKUX JIHIL U
¢unancosie pucku. OuHAHCOBAS
MUpaMHaa U JTH9Has (UHAHCOBAs
0e30MmacHOCTh

bankoBckas cuctema u  (UHAHCOBBIC
OpraHU3aluH:

- JleATenbHOCTE OAaHKOB (IETIO3UT, KPEIHT,
IJIATEXKHBIE 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 goroBop, npaBa HOTPeOUTEIS.
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
TUTAHAPOBAHUSA.

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
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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
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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
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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
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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.
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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.

Cy
pecypcTapbIHbIH
DOKOJIOTUSACHI

BII/ TK

SRE/1209

15/30/50/10/15

IIpepexkBU3HTT
ep:
MamaHabsIKKa
Kipicre

IocTpexBe3uT
Tep:
Wmxerepiik
JKOHE
KOMIIBIOTEPJIIK
rpaduka

MakcaThl:  KYPIBIKTarbl  Cy
00BEKTINIEpiHAeri  OUOJIOTHSIIBIK
npolecTep MeH  KyObUIbICTAp

JKOHE OJIapIbIH cy
9KOXKYHenepiHiH  aOMOTHKAIIBIK
KOMIIOHEHTTepiMeH e3apa

OpeKeTTecyl Typaibl HAesIapIbl
KaJBIITacThIPY.

Ma3MyHbl: Cy  OPTachbIHbIH
SKOJIOTHSUIBIK  Ipo0JIeMaapbH
KCUICH/I AKOJOTHSJIBIK  OMay
KOHE  Tanjay  JaFibuIapblHa
YHpeTy, Ccy pecypcTapbiH Kopray
JKOHE YTBIMJIBI naianany
TYPFBICBIHAH DKOIOTHSIIBIK
JYHUETaHBIM/IbI, KoCIOM KBI3MET
JOaFpUIapbl  MEH JarAblIapbIH
KaJIbIITACTBIPY. Taburu
CyNmap/blH CamachlH Oarasay/biH
HOPMAaTHBTEpi MEH eIIeMepiH
Oimy; TaOUFH cynapbIH
MOHHUTOPHHTIH YHBIMAACTBIPY
JKOHE XKYPri3y, cy 3aHHamacsl, Cy
IaPYaTIBLUIBIFbI KeIIeHIiH
TEXHHUKAJIbIK-DKOHOMUKATBIK
Talgayabl KaJbIITacThIPy IKOHE
Gackapy, cy Kopray ic-IIapaaapbl.

Binimi Cy pecypcTapsl Typaisl TEOPHUSUIBIK
Oimim

Kep wapbiHgarel Ccy alHaJIbIMBL,  CYy
KOPBIHBIH KYPBUIBIMBI JKOHE OIEeMIIK Cy
GayaHCHI Typajbl TYCIHIK.

XKep ycri xkoHe Kep acThl CyJapbIHBIH
Heri3ri TUITEPI, oJIapJIbIH TY3l1y
epeKLIeNiKTei.

KasakcTaHHBIH Cy pecypcTapbIHbIH (pU3HKa-
reorpadisUIBIK  epeKIIETIKTepi JKOHE Cy
[IapyambUIbIK ay{aHAaCTBIPYHI.
I'uaponorusiblk - KOHE  THMPOXUMUSIIBIK
KOPCETKIIITEePIiH MOHI (pH,
MUHEPAIIBUIBIK, OTTETI MeJmIepi,
Ouorenzep, Ty3 MeJIepi).

Cy  9KOXYHenepiHiH  KYpbUIBIMBI ~ MEH
KBI3METI

O3eH, Keil, Ccy KoWMacel, OaTmak

JKOXKYHenepiHiy KYPBUIBIMIBIK
KOMIIOHEHTTepi.
Cy OpraHU3MAEpPiHIH TPOUKAIIBIK

OaiinaHpIcTapbl MEH OMOATYaHTYPJILIIT.
OKoXyHemik — KpI3METTep: Cy  Tasapry,
TIPUIUTIK KEHICTITi, KIIMMATTBIK PETTeY.
JlacTany TypIepi koHE SKOJOTUSIIBIK acepi
Du3NKaIBIK, XUMUSUIBIK, OHOTOTHSUIBIK JKOHE
paguanisIIbIK JIACTaHy TYpJIepi.

OHepkacin, aybLT LIapyallbUIBIFbI,
TYPMBICTBIK KaJIIBIK, TPAHCIIOPT JKOHE Tay-
KEH OHJIIPICTEpiHIH acepi.

OBTpoduKanms, 03¢H apHACBHIHBIH
JierpaJiaruschl, cy KOWMaapbIHIaFbl
IOTiHAUIEPiH )KUHATYBL.

Knumat e3repiciHiH Cy pecypcrapbiHa acepi.
Jarapicel:  Capanray jxoHE MOHHTOPHHT
JaFIbUIaphI

Cy canacelH Tajnay OOWBIHILIA JANIANIBIK
JKOHE 3epPTXaHAIIBIK KYMBICTap XKYPrizy.
T'upponorusanslk OepeKTepAi OKy, OHIey
JKOHE TYCIHIIPY.




Jlacrany =~ Kke3jepiH  aHBIKTay  JKOHE
KapTorpadHsUIBIK TYpFbIia Oenriiey.

Cy afiaplHOapBIHBIH OKOJNOTHSUIBIK  KYHiH
Garanay oicTepiH maiianaHy.

T'AXK >xoHe IUOPIIBIK TalTaay JaFabUIapbl

Cy pecypcTapblH KapTorpadusiay YIIiH
ArcGIS, QGIS, ENVI CHSIKTBI
OarlapiamasapMeH KYMBIC.

Cy GacceiiHepiHiH OIeKapanapblH THQPIBIK
TYp/ie aHbIKTAy.

Cy mapyamsuiblK OOBEKTLIEPI Typaibl
KEHICTIKTIK AepeKTepi Tanaay.
DKOIOTHSIIBIK KapTaiap, JIacTaHy
KapTaJapsl, THAPOTpa(HsIBIK TOp
KapTaJapblH KYpPacThIpy.

DKOJI0rHsl BOJHBIX
pecypcoB

BIl/ TK

EVR/1209

15/30/50/10/15

IIpepexBusuT
bl: BBenenue
B
CHEUAIbHOCT
b

IocTpexBe3uT
bI:

WnxenepHas u
KOMIIbIOTEpHAs
rpaduka

Lens: (opmupoBaHue
NpeACTaBIEHUH o
Ouoriornueckux —mporeccax u
SIBJICHUSIX B BOAHBIX O0BEKTAX Ha
Cymle W HX B3aUMOJCHCTBHH C
a0HOTHYECKUMH  KOMIIOHCHTaMH
BOJIHBIX 3KOCHCTEM.

Coaep:xanue: obyueHne
HaBBIKAM KOMILIEKCHOTO
9KOJIOTMYECKOT0  MBIIUICHUS U
aHaJIM3a YKOJIOTUYECKUX MPodIeM
BOJHOU cpenbl, (OpMHUpOBaHUE
9KOJIOTMYECKOr0 MUPOBO33PEHUS,
HaBBIKOB u YMEHUI
npoecCHOHATEHOM

JESTEIPHOCTH C TOYKH 3PEHHS
OXpaHBl U PAlMOHAIBHOTO
HCTIONB30BaHUS BOJIHBIX
pecypcoB. 3HaHHE HOPMAaTHBOB U
KPUTEPHUECB  OLEHKUM  KadecTBa
MIPUPOIHBIX BOX; OpTaHU3ALUs U

MpoBeJCHUE MOHHTOPHHTA
MPUPOTHBIX BOJI, BOJIHOE
3aKOHOJIATEIHCTBO,

(dbopMupoBaHHE M  yIpaBlICHUE
TEXHUKO-IKOHOMHYECKHM
AQHAJIM30M  BOJIOXO3SIHCTBEHHOTO
KOMILIEKCa, BOJIOOXPaHHBIE
MEpOIPUSATHSI.

OopazoBanue: Teoperuueckue 3HaHUA O
BOJHBIX pecypcax

IlonsTHe KpyroBopoTa BOABI Ha 3eMHOM
mape, CTIPYKTypsl BoAHOro (oHIa u
MHPOBOT'O BOJHOTO OajaHca.

OCHOBHBIC ~ THIIBI  IIOBEPXHOCTHBIX  H
MO/3EMHBIX ~ BOZA,  OCOOGHHOCTH  HX
00pa3oBaHusl.

®dusnko-reorpaduueckrue OCOOCHHOCTH H
BOJIOXO35ICTBEHHOE paiioHupoBaHue
BOJIHBIX pecypcoB Ka3axcTaHa.

3HaueHus THAPOJIOTHYECKHX u
THIPOXUMHYECKUX rokasaresuen (pH,
MUHEpaJn3alus, COJACPKAHHE KHCIOpOJa,
OHOTeHEI, COfIepIKaHue COJHN).

CrpyKTypa ¥ HYHKIMH BOJHBIX 3KOCUCTEM
CTpyKTypHBIC KOMITOHEHTBI PEUHBIX,
O3€pHBIX, BOMOXPAHMINIIHEIX, OOJOTHBIX
9KOCHCTEM.

Tpoduueckue cBsi3 U OuOpasHOOOpasue
BOJTHBIX OPTaHU3MOB.

DKOCHCTEMHBIC ~yCIYTH: OYHCTKA BOJBI,
JKU3HEHHOE MPOCTPAHCTBO, KIMMAaTHYECKOE
peryIupoBaHue.

Bunel 3arpssHeHus W BO3ACHCTBHE Ha
OKPYKAIOILYIO CPey

Bupt ¢uzmyeckoro, XHMHYECKOTO,
OUOIOrHYECKOro u paanauOHHOTO
3arpsI3HCHHUS.

BnusHMEe  NPOMBINUIGHHOCTH, — CENBCKOTO
XO0351#iCTBa, OBITOBBIX OTXOJIOB, TPAHCIIOPTA
1 TOPHO/I0OBIBATOIIICH MPOMBIIIIICHHOCTH.
OBTpoQuKanms, Jerpajanus pycia peKH,
HAKOIUICHNE OTJIOKEHHUH B BOJOEMaX.
BrnusHue W3MEHEHHs KIHMMaTa Ha BOJHbIC
pecypcesl.

Hasbikn: Haspixu 9KCHEPTH3HI u
MOHHUTOpPHHTA

IpoBeneHre TONEBBIX M J1a0OPATOPHBIX
paboT 10 aHaNU3y KauecTBa BOJbIL.

Urenne, 00pabOTKa M HMHTEpIpETalus




TUAPOJIOHYECCKUX NaHHBIX.

BeisiBenue n kapTorpadudeckoe
0003HAYCHIE HCTOYHNKOB 3aTPS3HCHMSL.
Hcnonb3zoBaHue METO/IOB OLICHKH

9KOJIOTMYECKOT0 COCTOSIHUS BOZOEMOB.
Hageiku I'MC n udpoBoro ananmza

Pabota ¢ TakuMM IIporpaMMamH, Kak
ArcGIS, QGIS, ENVI ISt
KapTorpa(upOBaHUs BOJHEIX PECYPCOB.
LudpoBoe omnpeneneHne rpaHUI] BOIHBIX
GacceiiHOB.

AHaM3 TPOCTPAaHCTBEHHBIX JAHHBIX O
BOJIHBIX XO35HCTBEHHBIX 0OBEKTAX.
CocraBiieHHE SKOJIOTHYECKHX KapT, KapT
3arpsa3HEHHs, KapT  ruaporpaduaeckoit
CCTKU.

Ecology of Water
Resources

BD/EC

EWR/1209

15/30/50/10/15

Prerequisites:
An introduction
to the
profession

Post-
requirements:
Engineering and
Computer
Graphics

Purpose: Formation of ideas
about biological processes and
phenomena in terrestrial water
bodies and their interaction with
abiotic components of aquatic
ecosystems.

Content: training in the skills of
integrated ecological thinking and
analysis of environmental
problems  of the aquatic
environment, the formation of an
ecological worldview, skills and
abilities for professional activity
from the standpoint of protection
and rational use of water
resources. knowledge of
standards and  criteria  for
assessing the quality of natural
waters; organization and
monitoring of natural waters,
water legislation, formation of
technical and economic analysis
and management of the water
management  complex,  water
protection measures.

Education: Theoretical knowledge about
water resources

The concept of the water cycle on the globe,
the structure of the water fund and the global
water balance.

The main types of surface and groundwater,
the features of their formation.

Physical and geographical features and water
management zoning of Kazakhstan's water
resources.

Values of hydrological and hydrochemical
parameters (pH, mineralization, oxygen
content, biogens, salt content).

Structure and  functions of aquatic
ecosystems

Structural components of river, lake,
reservoir, and swamp ecosystems.

Trophic relationships and biodiversity of
aquatic organisms.

Ecosystem services: water purification,
living space, climate regulation.

Types of pollution and environmental impact
Types of physical, chemical, biological and
radiation pollution.

The impact of industry, agriculture,
household waste, transportation, and mining.
Eutrophication, degradation of the riverbed,
accumulation of sediments in reservoirs.

The impact of climate change on water
resources.

Skills: Expertise and monitoring skills
Conducting field and laboratory work on
water quality analysis.

Reading, processing and interpretation of
hydrological data.

Identification and cartographic designation
of pollution sources.

The use of methods for assessing the
ecological status of reservoirs.

GIS and digital analysis skills




Working with programs such as ArcGIS,
QGIS, ENVI for mapping water resources.
Digital definition of the boundaries of water
basins.

Analysis of spatial data on water
management facilities.

Compilation of environmental maps,
pollution maps, and hydrographic grid maps.

JlannmadTTeik
9KOJIOTHUS

BIl/ TK

LE/1209

15/30/50/10/15

IIpepexkBU3HTT
ep:
MamaHbIKKa
Kipicme

IMocTpexBe3uT
Tep:
Wmxerepiik
JKOHE
KOMIIBIOTEPJIIK
rpaduka

Makcathbl: TaOUFU-ayMaKThIK
KeUIeHIePAiH
KYPBUIBIMBI,0JIap IBIH

KBI3METI, TMHAMUKACHI MeH
9BOJIIOLMSACHL  Typayibl  Olmimui
KaJIBIITaCThIPY, TAOUFU JKOHE
TaOUFU-aHTPOTIOTECH/IIK
na”gmadTTapMer

TaHbICY,ayMaKTap bl
JIaHAMA(TTHIK ayJaHNacThIpy

Mocenenepin KapacTbIpy.
Ma3myHbI: Jlanamad el
9KOJIOTUSUIBIK Oaraiay/JbIH HeTi3Ti
MIPUHIHITEP], KpHUTepHiinepi

JKOHEe mapamerpiepi. baramay
KOpCETKIIITEepiH TaHmay MeH
HOpMaJayra KaTBICTBI
MaTepuaiap OasHaIaIbl,
ONepaLMSUIBIK ayMaKTHIK Talaay
OiputikTepi. CaHjbIK MOHTe
epeKkile  Hasap  ayJapbuUIajbl
TaOWFH KeIIeHAepHAIH JKai-KyHiH
JKOHE AaHTPOIIOTEHJIK dcep erTy
Jopekecin  Oaramay — ofiicTepi.
Toxipubene JaHAmadTTapAb!
9KOJIOTUSIIBIK OaranaysIe
OpTYpal  omicTepiH  KOJJAHBII
KepiHi3. JlanamadTTeIK-
IKOJIOTHSUIBIK  3epTTEylep MeH
JTaHAMAQTTHIK-3KOIOTHAIBIK
KapTorpadusnayIpH Heri3ri
kesenaepi.  Jlamamadrrapaarsr
9KOJIOTHSUIBIK ~ (paKTOpyIap JKoHE
OJIap/IbIH acepiHiH KB
3aHJ[BUTBIKTAPBI.

Biaimi: JlangmiadT Typanbl TEOPHSUIBIK
Heri3aep

JlangmadT, reoxyie, TaOUFH  KEIeH,
9KOKYHE YFBIMAAPBIHBIH MOHI.
JlanamaTTHIH KYPHUIBIMBI (KOMIIOHEHTTEpi:
penbed, KIMMAaT, TOMBIPAK, OCIMIIK, Cy,

JKaHyapiap).
JlanmmadT Ty3ywi ¢akTopiap: KIMMAaTTHIK,
TEOJIOTHSUIBIK, ~ I€O0OTAHUKANBIK  JKOHE

AHTPOIOTeHIIK (haKTopIIap.

JlanamadTTHIK KYPBUIBIM JKOHE THHAMHKA
JlanamadTTeiR MOP(HOIOTUSUTBIK
GemmekTepi: (amus, KOHBIC, XKEPTUTIKTI Kep,
napmmadT THII.

JlanamiadTTapablH - KEHICTIKTIK  YHBIMBL:

TOPU3OHTAJIJIBI JKOHE BEPTHKAJIbI
30HAJIBLIBIK,.

JlanamadT JIUMHAMUKACHI, BIPFAKTBUIBIFBI,
CYKILIECCHS, TYPaKThLIBIK JKOHE
OPHBIKTBUIBIK.

DIIIOBHAIBIBI, S0JIIBIK, 9K30T€HJIIK

MIPOLECTEPAIH JTaHIadTKa ocepi.
AHTPONOTeHIK BIKIAT JKOHE SKOJIOTHSIIBIK
Macenenep

AlaMHBIH [IapyaIIbLUIbIK OpeKeTiHIH
nanmmadTKa acepi (eriHIIIK,
ypOaHHU3aLusl, HHAYCTPUS).
JlanmmadTapplH - JIerpajaiuschl:  3pO3Hs,
Ty31aHy, OaTIaKTaHy, IeJICHTTeHY.
DKOJOTHUSIIBIK Kayin-Karepiep JKOHE
TaHIadTTHIK e3repicTepai Garanay
Jaraeicel:  Tannay »KoHe FEUIBIME 3€pTTEY
JIaFABLIapbI

TaOurn KOMIOHEHTTEPi (TOIBIPAK, 6CIMIIIK,
penbed) KemeHIi 3epTTey KoHe CHIIaTTay.
JlanamadTTBIK KapTamapAbl OKy, Taiaay
JKOHE KOJZIaHy.

DKOOTHSIIBIK-TTaH A THIK JKaraai sl
Oararay oJiCTepiH maiganany.
JlanamadTTEIH KYPBUIBIMBIK, 3JIEMEHTTEPIH
QHBIKTAII, KapTOrPaHsIIBIK MOACIBELY.
FAX  skoHe  KAUIBIKTBIKTAaH  30HATAY
JIaFABLIaphI

QGIS, ArcGIS OarapnamaiapbelHIa
NaHAMAa(TTHIK IEPEKTEPMEH KYMBIC icTey.
Kepni  xambikTbiKTaH —30HATAY (OKK3)
ApKbUIbI JaHAIA(T KyphUIBIMBIH TAJIJIAy.




JlanqmadTTeIH  e3repy  JAMHAMHKAChIH
CI[yTHUKTIK CypeTTep Herizinze Oaranay.
JlanquadTTBIK  KapTamap, JaHAmadTThIH
Oy3bUTy KapTachl, )ep JAerpajialus KapTachlH
KYpacThbIpy.

Jlannmadraas
9KOJIOTHS

Bl KB

LE/1209

15/30/50/10/15

IIpepexBU3NT
bl: Baenenue
B
cHenuaJbHOCT
b

IocTpexBe3nT
bI:

WnxenepHas u
KOMIIBIOTEpHAst
rpaduka

Hens: dopmMupoBaHue 3HAHUH O
CTPYKType HIPHPOIHO-
TepPPUTOPUATBHBIX
KOMIUIEKCOB,UX  AESATEIbHOCTH,
JMHAMHKE u
9BOJIIOIINH,3HAKOMCTBO c
NPUPOAHBIMH U IIPUPOIHO-
AHTPOIIOr€HHBIMU
JaHAmagTaMI,pacCMOTpEHUE
BOIIPOCOB naaamadgTHOro
paiioHupoBaHus TEPPUTOPHUIL.
Copep:xanue: OCHOBHbIE
TIPUHITHIIEI, KpHUTEpUH u
rnapameTpsl 9KOJIOTHYECKOM
oLeHKH aHgmadTa. Mznararorcs
MaTepHalbl, Kacaroluecs BEIOopa
U HOPMHPOBAHHS OLIEHOYHBIX

TmoKasaTesne, CTUHUITBI
OIEPaIMOHHOTO
TePPUTOPUATEHOTO aHau3a.

Ocoboe BHUMaHHE yHeIsIeTcs
YHCIOBOMY 3HAUEHUIO METOJbI
OLIEHKH COCTOSHHS HPHPOJHBIX
KOMILIEKCOB u CTEIeH!
AHTPOIIOI€HHOTO  BO3JEHCTBHS.
TonpoOyiiTe pa3nuyHbIe METObI
3KOJIOTUYECKON OLIEHKU
naHAma(gTOB  Ha  IPaKTHKE.
OCHOBHbIE 3Tanbl JaHAMA(THO-
9KOJIOTUYECKUX HCCIEeIOBaHUI U
JIaHAA(QTHO-3KOJIOTHIECKOTO

KapTorpapupoBaHusL.
Okonornyeckue  (GaxkTopsl B
nasamadrax u obmme
3aKOHOMEPHOCTH nux
BO3JICHCTBHUS.

OO0pa3oBaHne: TEOPETHYCCKHE  OCHOBBI

naxamadTa

CymiHocTth TOHSTHI Jlanpmagr,
T'eocucrema, TIPUPOJHBIH KOMILIEKC,
9KOCHCTEMA.

Crpyktypa  janamapTa  (KOMIIOHEHTBI:
penbed, KIMMAT, MOYBA, PACTEHHUs, BOJA,
JKUBOTHBIE).

JlangmagToobpasyromue (axTopsr:
KIIMMaTHYECKUE, TEeOJIOTHIECKHE,
reo0OTaHUYECKUE u AHTPOIIOTCHHbIE
(aKTOpEL

JlanmmadTHAS CTPYKTypa ¥ AUHAMHUKA
Mopdodonoruyeckie aerand  JaHgmadra:
¢damys, TOCeNeHWe,  MECTHOCTb,  THII
nanamadra.

IIpoctpaHcTBeHHAas OpraHu3anus
JMaHIadToB: TOPH30HTAIbHAS "
BEPTHKaJIbHAS 30HAIBHOCTS.

Juuamuka  ngaHgmadTa,  PUTMHYHOCTS,
NIPEEeMCTBEHHOCTb, CTaOWIBHOCTh u
YCTOMYUBOCTB.

BnusiHue peyHbIX, 30J0BBIX, 3K30TE€HHBIX
MPOLIECCOB Ha MaHAmadr.

AHTpONOreHHoe BO3/ICHCTBHE u
9KOJIOTHYECKHE TPOOIEMBI

Bimsinue  XO3sHMCTBEHHOM  JEATENBLHOCTH
4yenoBeka Ha JaHmmadT  (3emienenwe,
ypOaHH3aL¥si, IPOMBILIUIEHHOCTS ).

Jerpananust nanamadTos: 9pO3Hs,
3aCoJIEeHHE, 3abonmaynBanme,
OITyCTHIHUBaHUE.

DKOJIOTUYECKHE YIpO3bl M HAaBBIKM OLIEHKH
M3MeHeHHl naHamadTa: HaBBIKH aHAIH3a U
Hay4YHBIX UCCIICIOBAaHUI

KomriekcHoe n3ydeHne M XapaKTepUCTHKA

TIPUPOHBIX KOMIIOHEHTOB (mouBH,
pacreHuii, penbeda).
Yrenue, aHalmM3 U HCIIOJNB30BAHHUE

TaHImadTHEIX KapT.

Hcmonb3oBaHne METOMOB OIEHKU JKOJIOrO-
naHAmadTHOW CUTYalnH.
Kaprorpaduueckoe  MonenupoBaHue ¢
BBISIBIICHHEM  CTPYKTYPHBIX  JJIEMEHTOB
nanamadra.

Haspikn T'nc " JIMUCTAaHIIMOHHOTO
30HIMPOBAHUS

PaGora ¢ naHgmadTHHIMM JaHHBIMH B
nporpammax QGIS, ArcGIS.

AHanu3 cTpyKTypbl JJaHIma(Ta ¢ TOMOLIBIO
JIICTAaHIIMOHHOTO  30HIUPOBaHMs  3eMiH




(A33).

OneHka AMHAMUKH W3MEHEHWs JaHamadTa
Ha OCHOBE CITyTHHKOBBIX H300paKCHHUH.
JlangmadTHeie KapTel, Kapra paspymienus
nanamadra, COCTaBIICHUE KapThl
JIeTpafaliy 3eMelb.

Landscape BD/EC LE/1209 15/30/50/10/15 Prerequisites: Purpose: to form knowledge | Education: theoretical foundations of
Ecology An introduction | about the structure of natural- | landscape
to the territorial complexes,their | The essence of the concepts Landscape,
profession functioning,  dynamics  and | Geosystem, natural complex, ecosystem.
Post- evolution,to get acquainted with | The structure of the landscape (components:
requirements: natural and natural-anthropogenic | relief, climate, soil, plants, water, animals).
Engineering and | landscapes, to consider the | Landscape-forming factors: climatic,
Computer problems of landscape zoning of | geological, geobotanical and anthropogenic
Graphics territories. factors.
Content: basic principles, criteria | Landscape structure and dynamics
and parameters of environmental | Morphological details of the landscape:
assessment of the landscape. | facies, settlement, terrain, type of landscape.
Materials related to the selection | Spatial ~ organization  of  landscapes:
and rationing of assessment | horizontal and vertical zonation.
indicators are presented, units of | Landscape dynamics, rhythmicity,
operational territorial analysis. | continuity, stability and sustainability.
Particular attention is paid to the | The influence of riverine, Aeolian, and
numerical value. Methods for | exogenous processes on the landscape.
assessing the state of natural | Anthropogenic impact and environmental
complexes and the degree of | problems
anthropogenic impact. Try | The impact of human economic activity on
different methods of | the landscape (agriculture, urbanization,
environmental  assessment of | industry).
landscapes in practice. The main | Degradation of  landscapes:  erosion,
stages of landscape- | salinization, waterlogging, desertification.
Environmental Research and | Environmental threats and landscape change
landscape-environmental assessment skills: analysis and research
mapping. Environmental factors | skills
in landscapes and general patterns | Comprehensive study and characterization of
of their impact. natural components (soil, plants,
topography).
Reading, analyzing, and using landscape
maps.
The use of methods for assessing the
ecological and landscape situation.
Cartographic modeling with identification of
structural elements of the landscape.
GIS and remote sensing skills
Working with landscape data in QGIS and
ArcGIS programs.
Analysis of the landscape structure using
remote sensing of the Earth.
Assessment of the dynamics of landscape
changes based on satellite images.
Landscape maps, Landscape destruction
map, mapping of land degradation.
Cy KII/ TK SPGZh/430 30/15/50/10/15 IIpepexBuzutt | Makcarbl: cy mapyamsuisiFsl | Bimimi: ['AX merizgepi:
naiiiananyiaFsl 8 ep: cajachIH/Iarbl reoakmaparTelK | ['AJK yFBIMBI, KYpBUIBIMBI, KOMIOHEHTTEpI
re0aKnapaTThIK Cy JKyHdenepai 3eprrey, 3aMaHayu | (ammaparTbik, Oarapiamablk JKOHE
KyHenep LIaPYalIbUIBIK I"'AX xypannapbl MeH KeHICTIKTIK | aKNapaTThIK KAMCHI3TAHIBIPY).




KYPBUIBIMAAPHI aKmapaTrThl Tangay opicrepin | KeHICTIKTIK aepekTep Typiepi (BEKTOPIIBIK
MEH KYHeNnepiH | MeHrepy. HKOHE PACTPIIBIK).
naiiganany Ma3smynbl: Kasakcranusie xaHa | Cy pecypcTapbl Typaibl OLTiM:
IocTpexBe3uT | MaMaHABIKTapbl MeH Ky3bipertepi | Cy HbICaHAAapbIHBIH —Typiepi (e3eHuep,
Tep: Cy | amnaceiHga "Cy pecypcTapblH | KeJlIep, )KepacThbl CyJapbl).
pecypcerapbiH Gackapy sxeHinzeri IT-umkenep”" | Cy aifHanbIMbl, Cy OaJlaHCBI, CY TAIILIBUIBIFBI
Gackapy MaMaHJIbIFbIHBIH ~ KY3bIPETTEpiHE | Macelenepi.
Geitimaey; crymeHt cy TyThiHy | Cy pecypcrapbin 6ackapy xyienepi:
KeJIeMiH Oakputayra, e3eHaepueri | Cyapmaiisl xepiepai 6ackapy.
cy neHredin eckepyre okoHe | Cy camacblH Oarajgay MEH MOHHUTOPHHT
OoipkayFa, Cy PpEeCypCTapblHBIH | micTepi.
JKaHa Ke3aepiH tabyra MymkiHaik | Kambikteiktan — 3onaray  (K3)  xoHe
OepeTiH MOHUTOPUHI JKYHECiH | CIyTHHKTIK CyperTep:
azipneiimi. ArcGIS Desktop xone | Cy aliaplHAapbIH aHBIKTAay, Cy MACHIeiiH
Arcgis, ArcGIS Server | Gaksuiay.
Gariapiiamaapbia cy | NDWI (Normalized Difference Water Index)
pecypcTapbIHbIH JKai-KyHIH | CHSKTBI HHACKCTEP/ KOJIaHy.
Oaranay jxoHE cy pecypcrapbiH | ['AYK TeXHONOTUsUIapbIH KOJIaHy cajlajiapbl:
Oackapy OolbIHIIA Xelen *oHe | [MaApONIOrHsUIBIK MOAENIBAEY.
CTPATErusIIBIK wremrimMaepai | Tertenmie jkarmaiimapasl Oomkay (cen, cy
KaObUIJay#bl  KOJJAy  YIIH | TacKBIHBI).
maiimanany. Cy pecypcrapsin | CyapMaiibl KepiepAiH jKaraaibiH OaKpuiay.
Gackapyaa jkacaHabl HHTEIUIEKTTI | JlaFabichl: T'AX mmarpopmanapsiven
nai/[anany TEXHOJIOTUSICHI. JKYMBIC:
ArcGIS, QGIS cuskrbl Oarnapnamanapia
KapTa jkacay jKoHe Tajjay.
KeHiCcTIKTIK HepeKTeplii eHrizy, oHuey JKoHe
BU3yallH3aLUsNay.
Cy HbIcaHapbIH KapTaFa TYCipy:
O3seHnep, KaHalgap, cy KoiMamapel MeH
CYyNaHIBIPBUIFAH XKepiepai uudpay.
Cy xuHay OacceiHIepiH 1eKapanay.
T'eomepexrepni Tannay:
Cy arbIHIApbIHBIH OaFbIThIH, Y3bIHIBIFBIH
JKOHE ayJaHapbIH €CENTey.
Iucdpneik  Omiktik  Mmopmensaep (DEM)
APKbUIBI aFbIH OaFbITHIH OOJDKAY.
MOHHTOPHHT 5K3HE MOJICIIB/ICY:
Cy TACKBIHBI MeH KYPFaKIIBUIBIK
aifiMaKTapbIH OOJDKay.
CyapMmansl anKanrapiarsl Cy HaiizanaHy
THIMAUTITIH Oaranay.
T'AX apkpuie! memiv KabbLnay:
Cy pecypcTapblH OacKapyaarbl JepeKkTepre
HeTi3[eNreH memiMaep Kaobuiaay.
Cy YHEMey KoHE IKOJIOTHSIBIK KayilCi3/Iik
HIapanapblH )Kocmapiay.
T'eonndopmannon | I1J1/ KB GSV/4308 30/15/50/10/15 IpepexBu3uT Henb: nsydyenne | O6pasoBanme: ocHoBsl [UC:
HbIE CHCTEMBI B bl reoHpopManoHHbIX cucteM B | IloHsrtue, cTpykTypa, kommoHeHThl IHC
BOJIOTIOJIE30BAHUH DKcIuTyaTaus 0o0nacTi  BOJHOTO  XO3siCTBa, | (ammapartHoe, MIPOrpaMMHOE "
BOJIOXO3SIICTBE | BIIaJICHHE COBpEMEHHBIMH | HH(OPMAMOHHOE 00ECIIeueHNE).
HHBIX HMHCTPyMEHTaMU ruc u | Tunst TIPOCTPAHCTBEHHBIX JTAaHHBIX
COOPY)XEHUH U METOJJaMU aHanmu3a | (BEKTOPHBIE U PACTPOBBIE).
CHCTEM MPOCTPAaHCTBEHHO MH(pOpMauy. | 3HaHHE BOJIHBIX PECYPCOB:
IMocTpexBe3nT Copep:xanue: Anantanys | Bugbel BoaHeIX 00BEKTOB (peku, o03epa,

bl: YIpaBlIcHUE

KOMHCTeHL{I/Iﬁ CHCIUAIIBHOCTH

MIO3eMHBIE BOJBL).




BOIHBIMH
pecypcaMu

"IT-uHXeHep 1O YNpaBJICHUIO
BOJHBIMH  pecypcamu"BATIaCE
HOBBIX CIeHAIBHOCTEH u
KOMITETEHIINI Kazaxcrana";
CTYAEHT pa3pabaThiBaeT CHCTEMY
MOHHUTOPHHTA,  IO3BOJISIOLIYIO
KOHTPOJIPOBATH 00BeMBI
BOJONOTPEOJICHNUS, YYUTHIBATh U
MIPOTHO3UPOBATH YPOBEHb BOJBI B
pekax, HAXOAUTb  HOBBIC
HCTOYHUKU BOJHBIX PECYpPCOB.
Hcnons3oBanue MPOrpamMM
ArcGIS Desktop u ArcIMS,
ArcGIS Server s OLEHKH
COCTOSIHHSI BOJHBIX PECypcoB H
MOJICPKKI HPHHATHS
OIEPATUBHBIX U CTPATErHYECKUX
pelIeHuiH o YIIPaBIICHHUIO

BOJHBIMH pecypcaMu.
Texnonorus HCIIONB30BAHUSA
HCKYCCTBEHHOTO HHTENEKTa B
yIIpaBlIeHHU BOJHBIMU
pecypcaMu

IIpobnembl  KpyroBopota BOJbBI, BOJHOTO
GanaHca, ne(unuTa BOJIBI.

CucTeMsl yIpaBIeHHs] BOTHBIMU PECypcaMu:
YpasiieHHe opoIIaeMbIMH 3€MILIMU.
MeTonbl OLIEHKM M MOHHTOPUHIA KayecTBa
BOJIBIL.

JucraHiuonHoe 3oHaupoBaHue (33) u
CITyTHUKOBBIE CHUMKH:

OmpeneneHre BOZOEMOB, KOHTPOIb YPOBHS
BOJIBI.

Hcnonp3oBaHue TakMX MHIEKCOB, Kak
NDWI (Normalized Difference Water
Index).

Oonactu npumenenus I'IC TexHoormii:
T'mpponoruyeckoe MogeIUpPOBaHUE.
IIporHo3upoBanue Ype3BbIYaHbIX
CUTYaIUH (Celb, HABOJJHEHHE).

KoHTpormb 32  COCTOSIHHEM — OpOIIaeMbIX
3eMeb.

Hasbik: pabora ¢ 'UC miarhopmamu:
KaprorpadupoBanue n aHanu3 B Takux
nporpammax, kak ArcGIS, QGIS.

BBopa, 00paboTka 1 BU3yamu3aLus
NIPOCTPAHCTBEHHBIX JAHHBIX.
KaprorpadupoBanie BOJHBIX 00BEKTOB:
OuugpoBKa peK, KaHAJIOB, BOAOXPAHWIMIL 1
00OBOTHEHHBIX 3EMeb.

OkaiiMmiieHre Bo10COOPHBIX OacCeiHOB.
AHanu3 reoJaHHbIX:

Pacuer HanpaBieHus, JUTMHBI U IO (SN
BOJJOTOKOB.

IIpornosupoBanue HampaBIeHUs IOTOKA C
TIOMOIIBIO U(PPOBEIX MOJENIEH BHICOT
(LIMP).

MOHUTOPUHT U MOAEIHPOBAHUE:
IIporno3upoBaHue 30H HAaBOJHEHUH U 3aCyX.
Ouenka 3 HeKTHBHOCTH BOAOIMOIB30BAHHS
Ha OPOLIAEMBIX MOJIAX.

IpunsaTtue pemennii ¢ nomommeio ['MC:
IIpunsTue peneHuii, OCHOBaHHBIX Ha
JAHHBIX, B YIIPABICHUH BOIHBIMHU
pecypcamu.

[InanupoBanue MeponpusTHii 0
BOJOCOEPEKEHHIO H 3KOJIOTHIECKOH
6€301acHOCTH.

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

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:




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
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

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:
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 KamacTpbl
JKOHE MOHHTOPUHT

KII/ TK

SKM/4308

30/15/50/10/15

IIpepexBusuTT
ep:

Cy
IIapyaniblIbIK
KYPBUIBIMIAPHI
MEH Xyienepin
naiganany
IHocTpexBe3ut
Tep: Cy
pecypcTapbiH
Gackapy

Makcarpl: OiniM  anynibuiapaa
cy OpPTachIHBIH Kai-Kyiin
Oakpuiay, Oaranay xoHe Ooikay
KyHeci Typanbl Ga3anblK Oimimpi
KaJIBINITACTRIPY; Cy OOBEKTiNepiH
MOHUTOPHHTUJICYIIH Kazipri
3aMaHFbI 9IiCTEpi MEH TACLIAEPiH
nMaijanany JaFibUIaphIH - aly;
TaOMFU ayBITKyIdap asChIHAA CY

opTacht CHIATTAMAIAPBIHBIH
aHTPOIIOTEH/TIK e3repicrepin
AHBIKTAY KaOimeTin
KaJIBIITacThIPY.

Ma3myHbI: cy Ke3IepiH
MOHUTOPHHITEY/IIH HeTi3ri

ozicTepi MEH KaruAaTTapblH; Cy
pecypeTapelH  MOHHTOPHHITEYI
YHBIMIAcTBIpyFa KOMBIIAThIH
TaJlaNTap/sl, AHBIKTAIFaH

Bisimi: Cy KaJgacTpblHBIH MOHI MeH
MaKCaThI:

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

Cy HbICaHIapBIH TIpKEy JKOHE €CErKe aiy
KyHeci.

Cy kafgacTpibIK OipIikTepi: cy oOBeKTinepi,
Cy maiijanaHymsulap, cy naimganany
TypJiepi.

Cy pecypcTapsl Typajbl 3aHHaMa:

Kasakcran Pecrry6nmkaceiabie Cy Kogekci.
Cy KaJacTpblH >KYpri3yeri HOpPMaTHBTIK-
KYKBIKTBIK aKTijIep.

Cy MOHHTOPHHTIHIH Herizziepi:

MOHHTOPUHT  Typiepi: THIPOIOTHSUIBIK,
THAPOXHUMHSUIBIK, THAPOOHOIOT USLIIBIK.
Bakputay okeminepi, Oekerrep, Oakpuiay
axicTepi.

Cy camachl KepceTKimTepi:




apameTpIepai, aIIbIHFaH
JEPeKTepAl OHICY OMICTEepiH; Cy
pECYpCTapblH  MOHHTOPHHITEY
caJachlH/aFbl HOPMAaTHBTIK
6azaHbl  Kapay. MOHUTOpPUHT
[IYHKTTEpI MeH aHBIKTAIaThlH
rmapaMeTpiepaiH  anAblH - aja

Heri3aeMecid KYPrizy;
OpBIHJAJFaH MOHHUTOPHHT
JKYMBICTaphl OOMBIHIIIA ecenTepi
KaJIBIITacThIpY MPOLIECIH

CHIIAaTTay, ajbIHFaH HOTIKEIep/i
Tanmay, Ccy Ke3lepiHiH  Cy

canacblH Oosnkay. Cy
Ke3JepiHzeri Cy  camachlHBIH
KOPCEeTKIIITEepiH ecernrey,

omictepin menrepy. Cy camachiH
OakputayIsl OacKapyablH dpTYpIi
acreKTinepinae JKACAHIIBI
HMHTEIUICKTTI KOJIAHY.

DU3HKATBIK-XUMHSIIBIK KepCeTKiITep
(Menmipmik,  Ty3mpulEIK, pH,  aymlp
MeTangap).

Buonorusibix KOPCETKIIITep
(6rouHgUKATOPIAD, CY OPraHU3MAEPI).
T'AX xone K3-1p1H peuni:

Cy KajgacTpsl MEH MOHHTOPHHI JIEPEKTEepiH
uudpIaHgbIpy.

KaubIKThIKTaH 30HATAY apKBUIBI Cy CanachH
OakpLiay.

Harabicel:  Cy HbICaHJapblH KaJacTpPIIbIK
TipKey:

Cy oObexrinepi OoiiblHIIA MoIiMETTEp
JKUHAY KOHE OHIEY.

Cy nalijamaHymsulap MeH —IaijanaHy
TYpJIEpiH ecernKe aiy.

MOHHTOPHUHITIK IEPEKTEPMEH JKYMBIC:

Cy neHreii, arpIC KBUIJAMJIBIFBI, CAlajbIK
KOPCETKILITEPiH OJIIIey.

VakpITiIa JEPEKTEP/i CABICTBIPY JKOHE
©3repicTep/Ii aHBIKTaY.

Kaprorpadusibix nepexrep xacay:

Cy KazmacTpiblK KapTalapblH KYpacTbIpy
(QGIS, ArcGlIS).

Bakpliay myHKTEpiH KapTara TycCipy.

Cy pecypcrapblHbIH JepeKkrep 0a3achlH
JKYPprizy:

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

Cy camacel MeH KeieMi  OOMBIHIIA
CTaTHCTUKATBIK ecell Oepy.

AHaJNTHKANBIK JAF/IbUIap:

Cy camacel MEH CaHBIHA oCcEp eTeTiH
(haxTOpIApBI TANAAY.

JlacTaHy OIIAKTAaPBIH )KOHE Cy TAIIIBUIBIFBIH
Gorkay.

DKONOTHSUTBIK ~ KAyilCi3mik  ImapanapbiH
)Kocmapray:

Cy pecypcTapblH KOpFay KOHE YTHIMBI
naiianany OOMBIHINA YCHIHBICTAP Kacay.
Kammplk  cymap MeH  aFblH  cynap
MOHHTOPHHTIH YIBIMAACTEIPY.

Bonausiit kanactp
U MOHUTOPHHT

17/ KB

VKM/4308

30/15/50/10/15

IIpepexBusuT
bI:
OKcIutyaTaus
BOJOXO3SMCTBE
HHBIX
COOpY)XEHHH U
CHCTEM
IMocTpexBe3uT
bl: YIpaBjeHue
BOJHBIMHU
pecypcamu

Heab: dbopmupoBanue y
o0y4aronmxcsi 6a30BbIX 3HAHHH O
CHCTEME KOHTpOJS, OIEHKH H
MPOTHO3a  COCTOSIHMS ~ BOJHOM
cpensl; MOJTy4eHUEe HABBIKOB
HCIIONB30BaHUsS  COBPEMEHHBIX
METOOB M HOAXOHOB K
MOHHUTOPHHTY BOIHBIX OOBEKTOB;

(opmupoBaHue YMEHHUS
00HApyKUBAaTh AHTPOIOTCHHEIC
HM3MEHEHHUS XapaKTePUCTHK

BOOHOW cpenbl Ha (QoHEe HX
€CTECTBEHHBIX KOJICOaHUiA.
Copnepxanune:  PaccmarpuBaer

OOpa3oBaHMe: CyINIHOCTP W Ha3HAYCHUE
BOJHOTO KaJacTpa:

Buppel BOIHEIX pecypcoB (IIOBEPXHOCTHEIE,
MOJ3eMHBIE, aTMOC(EPHBIE).

CucremMa perucTpani M ydera BOIHBIX
00BEKTOB.

BozaHble KagacTpOBbIC EAMHHIIBL BOIHbIC
00BEKTEI, BOZIOMOJIb30BATEINH, BUJIBI
BOJIOIIOJIb30BAHUSL.

3aKOHOAATEIBCTBO O BOJHBIX peCypcax:
Bopnsrit konekc Pecriyonuku Kasaxcras.
HopmaTuBHO-TIpaBOBBIC aKTBl B BEACHUH
BOJHOTO KaJacTpa.

OCHOBBI MOHUTOPUHI'A BOJIBL:




OCHOBHBIC METOJbl W MPUHIMII

MOHHUTOPHHTa BOJIHBIX
HCTOYHHKOB; TpebOBaHUA K
OpraHU3aLHuU MOHUTOPHHIA
BOJHBIX pecypcos,
onpeaenseMble rapaMeTpsl,

METOJIbl 00pabOTKH IOJIyYEHHbBIX
JIaHHBIX; HOPMAaTHBHYyIO 0a3y B
00JIaCTH MOHHUTOPHHIA BOJHBIX

pecypcos. IIpoBoauTh
IpeaBapuTelIbHOE  00OCHOBaHHE
ITyHKTOB MOHUTOPHHTA u
oIpeeIsieMbIX apaMeTpoB;
0XapaKTepPH30BaTh porecc
¢dopmupoBaHUS ~ OTY4ETOB MO
BBITIOJIHEHHBIM paboram
MOHHUTOPHHTA,

MIPOAHAIN3UPOBATh IIOMyYECHHBIE
pe3ynbTathl, IIPOTHO3UPOBATH
KaueCTBO BOZIBI BOJHBIX

HUCTOYHHMKOB. Biazers meTonamu
pacuera IOKa3aTeneil KadyecTBa
BOObI B BOAHBIX HCTOUHHKAX.
IIpumeHeHne  HMCKYCCTBEHHOIO
HHTEIEeKTa B Pa3IMYHBIX
acIeKTax yIIpaBIeHHS
MOHHTOPHHIA Ka4eCTBA BOJbI.

Bugsl  MOHMTOpMHTA: THAPOJOTMYECKHH,
THAPOXUMHYECKH, THAPOOUOIOTHYECKHIL.
KonTpompHBIE ~ CeTH, IOCTBI, METOHBI
KOHTPOJIS.

IMokazareny kayecTBa BOABI:
Du3NKO-XUMHIYECKHE MIOKa3aTeln
(Ipo3pavyHoOCTh, CONEHOCTh, pH, TsKENbIE
METaJLIbI).

Buonorunueckue MOKa3aTenu
(OMOMHMKATOPBI, BOAHBIE OPTaHU3MBbI).
Ponbs T'NC u K3:

OnudpoBka TaHHBIX BOAHOTO KajacTpa H
MOHHUTOPHHTA.

KoHTponb kadecTBa BOABI JIMCTAHIMOHHBIM
30HAUPOBAHUEM.

HaBbIKH: KajacTpOBBI  Y4eT BOJHBIX
00BEKTOB:

COop u 00pabOTKa JaHHBIX I10 BOJHBIM
00BbEKTaM.

Vuer BOJIOIIOJIH30BATEIEH " BU0OB
HCIIOIB30BaHUSL.

Pabora ¢ MOHUTOPUHIOBBIMH JJaHHBIMHU:
V3mepenne  ypoBHA  BOABI,  CKOPOCTH
TeYeHHs], KaUeCTBEHHBIX ITOKa3aTeNeH.
CpaBHEHME  BpPEMEHHBIX  JAHHBIX U
00Hapy)XeHHE U3MEHEHUH.

Co3znanue kapTorpauIecKux JaHHbIX:
CocraBieHHe KaJaCTPOBBIX KapT  BOJBI
(QGIS, ArcGlIS).

KapTtupoBanne KOHTPOIBHBIX TOUEK.
Benerne 6a3bl JaHHBIX BOIHBIX PECYPCOB:
CocraBieHHe  KOJMYECTBEHHOTO  ydera
BOJIOIIOJIb30BaHH (TOOBOTO, CE30HHOTO).
CraTicTHyecKast OTYETHOCTh M0 KAaueCTBY U
00BbEMY BOZBI.

AHaJINTHYECKHE HaBBIKH:

Ananus (pakTopoB, BIMSIOIUX HAa Ka4eCTBO
1 KOJIMYECTBO BOJIBL.

IIporHosupoBaHHe 04YaroB 3arps3HEHHST U
nebumTa BOMIbL
IInanupoBanue Mep
6e30macHoOCTH:
BripaboTka mNpemIoKeHui 1O OXpaHe H
pALMOHAIBHOMY HCIIOJIB30BAHHUIO BOJIHBIX
pecypcoB.

OpraHn3aiusi MOHHTOPUHTA CTOYHBIX BOJ U
CTOYHBIX BOJI.

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

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:




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,
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.

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:

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.

Teonesus

BI/TK

Geo/1210

15/30/50/10/15

IIpepexkBU3UTT
ep: Mexkren
Oarapiamacsl
IocTpexkBU3NT
Tep: Cy
pecypCcTapbIHbI
H 3KOJIOTUSICHI

MakcaTbl: Tycipy xoHe Oeiy
JKYMBICTAPBIH ~ JKYPTi3y  YIIiH
Tipek TreoIe3UsIIBIK Heri3ai
KypyFra OailIaHBICTHI
Te0Ee3USIIBIK, MiHIEeTTEep I
LIENIY; MHXEHEPIIK
KYpBUIBICTapabl KoOanay YIIiH
ayKbIMJBI  JKOCHapiap  MeH
npopuipaep  kacay  OOJBII
TaObUIa L.

Ma3smynbi: T'eonesus,
Kkaprorpadus koHe Tomorpadus

Bimimi: I'eone3nsHbIH  TEOPHSIBIK
Herizaepi

I'eome3nst FHUIBIMBIHBIH MOHI, MaKCaThI JKOHE
KOJIJIaHBLITY Cajalapsl.

XKepnin mimiHi MeH eJmeMaepi: Teou,
SIUTUICOH, CHEPOHT YFBIMIAPEL.
T'eomesusutbIK KoopanHATaNap xKyiernepi (A,
¢, H) oxoHe omapaplH  TYpICHIIpY
MPUHIAOTEPI.

JKepaiH rpaBUTAIMSIBIK ©piCi, HUBEIUPICY
JKOHE OMIKTIK Xylenepi.

Onmeynepaiy TypIiepi xKoHe IPUHIMNTEPL




Typaubl — JKaIIbl  aKIapaTThl,
COHIal-aK Jkep OeTiHIeri jxeke

Ti30ekTiK, OYPBILITHIK, CBI3BIKTBIK
eJeyep.

HYKTENepAiH reone3usuiblK | TeomomuTTIK Tycipic, TaXeOMETpIIiK Tycipic,
KOOPAMHATTAPBIH aHBIKTAy | HHBEIHpIICY dIicTepi.
snictepin KapacTblpambi3. | KalIbIKTHIKTBI onIey Kypanaapsl:
TomnorpadusiibIK TYCipy, | TaXxeoMeTp, TEOJOINT, PYJETKa, Ja3epIik
THAPABIUKAJIBIK OChTEpi | KAIIBIKTHIK OJIIETIII.
Tericrey jxoHe 0y3y; JKeprimikri sxepaeri eniueyaepaiH AIAITIH
Garainay.
T'eome3usutbIK Keminep
IInaHaplK  KOHE  OMIKTIK  Ieone3HsUIbIK
TopJap.
IlyHkTTep >XYiHeciH Kypy, TpHUAHTYJIALHS,
TpHJIATePaLysl, HOIUTOHOMETPUSL.
Teone3wsiblK  MyHKTTEPAI  MEMIIEKETTIK
Kyitere Kocy MPUHLHANTEP].
JlaFabIchl: JlananblK  NMPaKkTHKAJIbIK
JaFabLIap
Teomonur, HUBENHP, TaxeoMeTp, pelka,
KOMIIac CHSIKTHI acranTapibl JypbIC OpHATY
JKOHE KOJIJIaHy.
XKeprimikri skepae Oypbil, KAIIBIKTHIK,
OUIKTIK albIPMACHIH HAKTHI OJIIIEY.
TeonomuTTik JKYypic JKYprisy, HHUBEIHPIIK
KYpiC YHBIMAACTEHIPY.
leome3usiiblk  MyHKTTEpAi Oenriney koHe
KOOp/IMHATAJapbIH aHBIKTAY.
Kamepanasik (KeHcelniK) AaFapuiap
Ouiey HOTIKENEPIH OHACY, ecenTey XKOHe
KecTenep KypacTsIpy.
Kateniktepai ecentey, TEHECTIpy d[icTepiH
KOJIIaHy.
Tomnorpadusutblk Kocmap, npopuib, Kapra
xKacay.
['eo1e3usIIBIK XKYpHAILIAP TONTHIPY.
Teonesust B/I/KB Geo0/1210 15/30/50/10/15 IpepexBu3uT Henb: sBisiercst  pemieHne | OOpa3oBaHHMe:  TEOPETHYECKHE  OCHOBBI
bI: IIKOJbHAS TeO0/IC3NUECKUX 3a/]a4,CBsI3aHHbIC | Teo/e3un
porpamma c HOCTPOCHHEM omoproit | CymHocTh,  Ha3HaYeHHEe M 00JacTH
IocTpeKBH3UT | TEOAE3MYECKONl  OCHOBBI Ui | NPHMEHEHHs re0/e3UUeCKOM HayKH.
bI: DKOJIOTHS mpoBefieHHs ~ cheMO4HbIX U | Dopma u pasMmepsl 3eMiM: IOHSITHS TEOUT,
BOJTHBIX pa3OMBOYHBIX pabort; | amuncoun, chepous.
pecypcoB COCTaBIEHHEM T'eomesndeckue cucteMbl KoopauHAT (A, O,

KPYIMHOMACIITAOHBIX IUIAHOB U
npoduieil AIs MPOSKTUPOBAHMS
HHKEHEPHBIX COOPYKEHHUH.
Copep:xanue: PaccmaTpuBaroTCst
0o0IIMe CBEACHHS IO TEOAC3UH,
Kaprorpapuu ® Tomorpaduu, a
TaK)K€ METOABI  ONpEeICHHs
Te0/Ie3NUECKUX KOOp/MHAT
OTJIENBHBIX TOUEK 3eMHOI
MTOBEPXHOCTH. Beimonuenue
TonorpapuYecKux CBEMOK,
HHBEJIMPOBAaHUE N pa3bHBKa oceit
THAPOTEXHUYECKUX COOPYKCHHIA,

H) u npunnmne! ux npeodpa3zoBaHus.
I'paBuranmonHoe mone 3eMiM, CHUCTEMBI
BBIPaBHUBAHHMS U BBICOT.

Bune! u npuHIUnG U3MepeHuit
IlocnenoBarensHble, YIJIOBBIE, JIMHEHHbIE
H3MEpPeHUS.

TeomonuTHas CBEMKa, TaXxEOMETpHYECKast
CBhEMKa, METO/bI BEIPABHHBAHHMSI.

IIpubopel i  W3MEpeHHs PACCTOSHHUS:
TaXEOMETp, TEOMOJHT, PYJETKa, Ja3epHbIi
JATbHOMED.

OreHka TOYHOCTH H3MEpeHUH Ha
MECTHOCTH.

I'eone3nueckue cetu




IInaHoBble W BBICOTHBIE T'€OIC3HMUCCKUE
CCTKH.

Coznanue CUCTEMBI IIyHKTOB,
TPUAHTYJLSLUS, TpHUJIaTepalus,
TIOJIUTOHOMETPUSL.

TIpuHIMOB HONKIIOUEHHS Te0Ae3HYECKUX
IIYHKTOB K FOCYJapCTBEHHOH CHCTEME.
HaBbIKH: 110JI€BbIC NPAKTUYCCKUE HABBIKH
IIpaBunpHast ycTaHOBKa M INPHUMEHEHUE
Takux NpubopoB, Kak TeonoiauT, HUBEIUP,
TaxeoMeTp, peliKka, KOMIIac.

Tounoe wm3MepeHHe yTIila, PacCTOSHHS,
Pa3HHMIIBI BBICOT HA MECTHOCTH.

BeneHne TeomonUTHOrO X04a, OpraHU3aLus
HUBEJIPHOTO XOJa.

O003HaueHHEe TIe0Je3UYECKUX IYHKTOB H
OIpeIeNICHNE KOOPIUHAT.

Kawmepanbable (oduCHBIE) HABBIKK
O0paboTKa pe3yabTaTOB U3MEPEHHI, pacueT
U COCTaBJICHHE TaOJIHII.

Hcnons3oBanue METOZIOB pacuera
MOTPEIIHOCTEH, BHIPABHUBAHHSI.
CocraBieHue  TOMOrpauyeckoro IUIaHa,
PO IS, KapThL.

3arnonHeHNe reoIe3NYECKUX KyPHAIIOB.

Geodesy

PD/EC

Geo/1210

15/30/50/10/15

Prerequisites:
school
curriculum
Post-
requirements:
ecology of
water resources

Purpose: It is the solution of
geodetic tasks related to the
construction of a geodetic
reference base for conducting
survey and center work; drawing
up large-scale plans and profiles
for the design of engineering
structures.

Content: General information on
geodesy, cartography and
topography, as well as methods
for determining geodetic
coordinates of individual points
of the Earth's surface are
considered. Topographic surveys,
leveling and breakdown of axes
of hydraulic structures;

Education: theoretical foundations of
geodesy

The essence, purpose and areas of
application of geodetic science.

The shape and size of the Earth: the concepts
of geoid, ellipsoid, and spheroid.

Geodetic coordinate systems (A, ¢, H) and
the principles of their transformation.

The Earth's gravitational field, alignment and
elevation systems.

Types and principles of measurements
Sequential, angular, and linear
measurements.

Theodolite survey, total station survey,
alignment methods.

Distance measuring devices: total station,
theodolite, tape measure, laser rangefinder.
Assessment of the accuracy of measurements
on the ground.

Geodetic networks

Planned and high-altitude geodetic grids.
Creating a point system, triangulation,
trilateration, polygonometry.

Principles of connecting geodetic points to
the state system.

Skills: field practical skills

Proper installation and use of devices such as
Theodolite, level, total station, rail, compass.
Accurate  measurement of the angle,
distance, height difference on the ground.
Conducting a theodolite course, organizing a




leveling course.

Designation of geodetic points and
determination of coordinates.

Desk (office) skills

Processing of  measurement  results,
calculation and compilation of tables.

Using error calculation and alignment
methods.

Drawing up a topographic plan, profile, and

map.
Filling out geodetic logs.
Wmxenepmik BIUTK 1G/1210 15/30/50/10/15 IpepexBuzutt | Makcartsl: op Typii Fumaparrap | Bigimi: Wmxenepiik Te0Ie3HsHbIH
reoe3us ep: Mekren | MeH KYPBUIBICTAPABl | TEOPHSUIIBIK Heri3zaepi
OargapiaamMachl 3epTrey,kobanay, caly JkoHe | MHkeHepiik reofe3UsiHBIH MOHI, MiHAETTepi
MocTpexBu3nT | Maiinanaxy, maigansl | KOHE KOJIAHBULY Caslajiapbl.
Tep: Cy Kasbanapiasl  Oapiay,coHmai-ak | ['eomesusulbK  HEri3 KOHE  HHXKCHEPIIK
pecypcrapbIHb TaOWUFU pecypecTapipl HaiiganaHy | Topiap (IUTaHABIK )KOHE OUIKTIK).

H OKOJIOTHACHI

JKOHE Kopray Ke3iHge
OPBIHIATATBIH re0JIE3HSIBIK
JKYMBICTap/IbIH oaicTepin
3epTTeiIi.

Ma3smyHbI: op TYpili FUMapaTTap
MEH KYpBUIBICTApABI  3€pTTey,
Kobaiay, cally XoHe MaiijiaiaHy,
naiinansl - Kasbanmapael  Oapuay,
COHJali-aK TaOWFU pecypCTapibl
KOpray CaJlaChIHIAFbI
T€0/Ie3USLITBIK KYMBICTap
omictepin Giny XkoHE TYCiHY.

XKepain ¢opmackl, KOOpAHUHATATAP XKYiieci,
OUIKTIK XKyitenepi.

T'eone3usmbik eJIILIEYJIePAIH TIQIIIIK
TEOPUSCHI, KATEIKTeP/i Taay.

Onuiey sgicTepi MeH acmanTapbl
TeofONUTTIK, TaxeOMETPIIiK, HHBEIHPICY
ONICTepiHIH  HWH)KEHepNIK  HBICAaHJapaa

KOJIIaHBLIYbI.
KammbIKThIKTBI OIITHKAJIBIK KOHE
UIEKTPOH/BIK OMICIICH OJIIIeY IIPHHIUNTEPI.
GPS/GNSS eJIeyepi, RTK
TEXHOJIOTHSCHI.

XKep Oerin Tycipyre apHamFaH JpoHIAp,
nazepiik ckanepiey (LIDAR).

WmxeHepiik HbICAaHIApAbl jKoOanay KoHe
Gernriney

KypbuUibICTEIH  Herisri  OChTepiH MIBIFapy,
6uikTik Genrinepai oepy.

Koy, Kemip, THIPOTEXHHKAIBIK J KOHE
OHIIPICTIK ~ OOBEKTLIEpAiH  TpaccachlH
Oenriney.

Kypbuiblc-MOHT@X ~ JKYMBICTapBl  Ke3iHJe
Te0/IC3UsIIBIK OaKbLIay.

Tpaccanappaa, FUMapaTTapaa KOHE
KYpBUIBICTApa KHFAIITHIK, JedopMars,
mery OakbLiaybl.
Jlarapichl: Jlananbix
JaFpuIap

Teononur, Taxeomerp, HuBenup, GPS/GNSS
KaOBUIIAFbIIITAPMEH KOCiOH )KYMBIC iCTEY.
Kypbuibicta ochTepai [od IIBIFapy JKOHE
OuikTik Oenrinepin Gepy.

UnxeHeprik HbICAaHIaPBbIH
nehopMaIHsIChIH MOHHTOPHUHT Jacay (1Iery,
JKBUDKY, €HKEIO).

Tpaccanapza reofesHsuIbIK Oarmapiay sKoHe
MUKETTEY KYMBICTapbIH XKYPTi3y.
Kamepanipik eHzaey JaFabliapbt
I'eome3usuIBIK ecenreyep KYPrizy:

TIPAKTHKAJIBIK




KOOp/IMHATANAPABl  AHBIKTAy, HHBEIHUPIIK
JKypicTepai TeHecTipy.

Ipodunbaep, KeimeHEH KuUMaap, CaHIBIK
Oezep Mozeniepin Kxacay.

Karenikrepai ecemnrey, TEHecCTipy
TEOPHSICHIH KOJIAHY.
VHKeHepITiK-Te0/Ie3HsUIbIK  TallChpMalIap/ibl
AutoCAD, Civil 3D, Credo, ArcGIS/QGIS
OarapiamMaaapblHIa OPbIHIAY.

MNuxenepHas
reoe3us

BI/KB

1G/1210

15/30/50/10/15

IIpepexBu3uT
bI: IIKOJIbHAA
Iporpamma
IocTpexkBU3NT
bI: DKOJIOTHS
BOJHBIX
pecypcos

Ilean: uzyqaer METO/IBI
Te0JIE3UYECKUX pabor,
BEITIOJIHSAEMBIX IPH U3BICKAHUSX,
B HPOCKTUPOBAHNUH, B
CTPOHTENBCTBE U OIKCILTyaTalllH
Pa3IHYHBIX 30aHAN u
COOPYKEHHUI, IPU pasBelke
MIOJIE3HBIX HCKOIIAeMBbIX,a TaKikKe
NP HUCHOJB30BAaHHU U 3allHTe

MIPUPOAHBIX pecypcoB.
Copep:xanue: 3HaHHE u
IIOHHUMaHHEC o METOoaax
reoe3nYECKuX paoor,
BBITIOJIHAEMBIX ITPHU U3BICKaHWUH, B
IIPOCKTHUPOBAHUH, B
CTPOUTEIILCTBE U OKCIUTyaTalluu
Ppas3In4YHbIX 3[[aHP[I>’I u

COOPY)KEHHH, TIpH  pa3BeiKe
MOJIE3HBIX HCKOMACMBIX, & TaK¥Ke
B 3aLINATE MPUPOAHBIX PECYPCOB.

OOpa3oBaHHMe: TEOPETUYECKUE  OCHOBBI
VH)KEHEPHOM reole3un

CymHocTb, 3a1aul ¥ 00JIaCTH MPHMEHEHHS
HMH)XEHEPHOH reo/1e31u.

T'eomesndeckoe OCHOBaHWE M HH)XCHEPHBIE
peleTky (IIaHOBBIC U BBICOTHEIE).

®opma  3emiM, cucTeMa  KOOpIHUHAT,
CHCTEMBI BBICOT.

Teopust TOYHOCTH Teofe3HYEeCKIX
HM3MEPEHUH, aHAJIU3 TOIPELIHOCTEN.
Mertozs! 1 IpUOOPE! H3MEPEHUH
IIpumenenue TEOJIOIUTHBIX,
TaXeOMETPHUYECKHX, HHBEJIHPYIOIIUX
METO/IOB Ha HH)KEHEPHBIX 00BEKTax.
TIpuHIMIB H3MEpeHUst pacCTOsIHUSA
ONTUYECKUM H DJIEKTPOHHBIM METOJOM.
N3mepenust GPS / GNSS, Texnonorust RTK.
JIpOHBI [UIst 3aXBaTa IIOBEPXHOCTH, JIa3epHOE
ckanupoBanue (LIDAR).
IIpoektupoBanue u
HHKEHEPHBIX 00BEKTOB
BpiBon OCHOBHBIX Ocell  KOHCTPYKIIHH,
nepezaua BHICOTHBIX OTMETOK.

Pasmerka Tpacc JOpPOXKHBIX, MOCTOBBIX,
THAPOTEXHUUECKUX U IPOU3BOACTBEHHBIX
00BEKTOB.

T'eomesnaeckuit KOHTPOITb pu
CTPOHUTEIbHO-MOHTAXHBIX pabOTax.
Kourtpons HakioHa, aedopMamuu, ycaaku
Ha Tpaccax, 3MaHHUIX H COOPYKEHHSX.
HaBblIku: H0NIEBbIe NPAKTHYECKHE HABBIKI
IpodeccuonanbHas paboTa ¢ TEOXOIUTOM,
TaxeoMeTpOM, HHUBEIHUPOM, IPHEMHHKaMHI
GPS/GNSS.

Tounoe wu3BIeUueHHe ocell M mepeAaya
BBICOTHBIX OTMETOK B CTPOUTEIHCTBE.
Momnutopuar gehopMaMi  HHXEHEPHBIX
00BEKTOB (yca/Ka, CMELICHHE, HAKIIOH).
IIpoBenenue Te0Ie3NIECKUX
OpPHEHTHPOBOYHBIX M  IMHKETHPOBOYHBIX
paboT Ha Tpaccax.

HaBbIikn kamepasbHON 00paboTKN
IIpoBeneHne  reome3sMYECKHX  PacyeTOB:
ompezeneHre KOOPAWHAT, BBIPABHUBAHHE
HUBEIUPHBIX XOIO0B.

WsrotoBnenne  mpoduieil, MONepeYHbIX
CceueHHH, Moenei uppoBoro penbeda.

o0o3HaueHHE




Bbluncnenne ommuboK, IPUMEHEHHE TEOPHH
BBIPABHUBAHHSL.

Brimonaenune HWHXCHEPHO-TCOAC3NICCKUX
3agau B mporpammax AutoCAD, Civil 3D,
Credo, ArcGIS/QGIS.

Engineering
Geodesy

PD/EC

EG/1210 4 15/30/50/10/15

Prerequisites:
school
curriculum
Post-
requirements:
ecology of
water resources

Purpose: studies the methods of
geodetic works performed during
surveys, in the design,
construction and operation of
various buildings and structures,
in the exploration of minerals, as
well as in the use and protection
of natural resources.

Content: knowledge and
understanding of the methods of
geodetic works performed during
surveys, in the design,
construction and operation of
various buildings and structures,
in the exploration of minerals, as
well as in the protection of
natural resources.

Education: theoretical foundations of
engineering geodesy

The essence, tasks and areas of application
of engineering geodesy.

Geodetic base and engineering grids
(planned and high-rise).

The shape of the Earth, coordinate system,
and elevation systems.

Theory of accuracy of
measurements, error analysis.
Measurement methods and instruments

The use of theodolite, total station, leveling
methods at engineering facilities.

Principles of optical and electronic distance
measurement.

GPS/GNSS measurements, RTK technology.
Drones for surface capture, laser scanning
(LIDAR).

Design and designation of engineering
facilities

Output of the main axes of the structure,
transmission of elevation marks.

Marking of routes for road, bridge, hydraulic
engineering and industrial facilities.
Geodetic control during construction and
installation works.

Control of tilt, deformation, and shrinkage
on highways, buildings, and structures.
Skills: field practical skills

Professional work with theodolite, total
station, level, GPS/GNSS receivers.

Precise axis extraction and elevation transfer
in construction.

Monitoring of deformation of engineering
facilities (shrinkage, displacement, tilt).
Conducting  geodetic ~ orientation  and
picketing works on highways.

Desk processing skills

Geodetic calculations: determination of
coordinates, alignment of leveling passages.
Production of profiles, cross-sections, and
digital relief models.

Error calculation, application of alignment
theory.

Performing engineering and geodetic tasks in
AutoCAD, Civil 3D, Credo, and
ArcGIS/QGIS programs.

geodetic

MAMAH/JBIK MOAYJBAEPI /MOAYJU CHEINUAJBHOCTHU/ SPECIALITY MODULES

‘ HpepexBusurr | Makcarel: CyMeH KaMTaMmachl3

Binimi: I'uapaBiaMKaHbIH  TEOPUSIIBIK




MamaHablK  Herisi/
OCHOBBI
CITEIUATBHOCTH/
Basics of Specialty

CymeHn
}Kaﬁ[[LIKTay JKOHC
cy 6ypy
TUJAPaBIUKAChI

KIl/ TK

GAR /2212

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

ep: Cy

pecypCcTapbIHbI
H 3KOJIOTHACHI
IMocTpexkBU3NT

Tep:

T'unponorus

JKOHE
perrey

arbIHbI

€Ty JKOHE CyaAbl aJbIl KETy

Ky#enepin ecenreyi
OpbIHIAyIaFbI HeTi3ri
rapameTpIIiK KOCETKIIITepi-
HOPMATHBTIK €CENTIK IIBIFBIHIAP,
TYTBIHYIIATAP TypaJsl

MOJIMETTepiH, (U3HKAIBIK HKOHE
xKep Oemepi MANIMETTEpiH alyasl
JKOHE ecenTeyaiynpery:

Ma3myHbI: ¢uabTpanys
MoIiMeTTepi MEH Cy OHIIpY
Ke3/epiHzeri cy JKUHAY
THPABIUKACBl;  Cy  TYThIHY
MeJIepi-ecenTik LIBIFBIH/IAP;

COTKEIIK JKOHE CaFaTTHIK OipKeINKi
€MeCTIK Cy TYTBIHY IpuKTepi; cy
TachIMajIJay T'HAPABIUKACH; CY
TapaTy JKeJiCiHIH TMIpaBIMKACHI;
imKi cy skemici MeH imiki Kopi3
JKEMICIHIH THAPABIMKACHL, KIpi3
JKeJTJiepi MEH KOJUICKTOPJIapAbIH
THPABINKACHl;  IIANBIHIBL  CY
Ta3ajnay MMapaTTapbIHBIH OUIKTIK
TH/IPABIIUKACHI

Herizaepi

CyMBIKTBIKTapABIH ~ HErisri  KacuerTepi
(TBIFBI3BIK, TYTKBIPJIBIK, KBICBIM,
TeMIieparypa).

KBICBIM, NbE30OMETPIIIK  JKOHE  SHEprus
CBI3BIKTapBI.

T'unpocratuka 3aH1apbl (ITackaub,
Apxume).

AFBIHIAPIBIH ~ TONTApbl:  JIAMHHAPIIBIK,
TypOYJCHTTIK, epKIiH JKOHE  KBICBIMIbI
aFbIHAAp.

BepHynmm TeHzneyl jkoHE OHBIH HHXXEHEPIIK
ecenrep/e KoJIaHbLTyBbl.
KyObipapaarsl rTuapaBiIdKaibIK IPOLECTEp

KyOs1pnapnarst cy AFBIHBIHBIH
JKBUIIAMBIFBI, IIBIFBIHBI, Kenepri
K0dbuIneHTTepi.

KyOblpiapmarsl ~ YHKeNiC — IIBIFBIHIAPHI
(dapcu—Beiic6ax, Yeswu, M>HHUHT
(opmynanapsr).

ApMaTypanapaarsl KepriTikTi Kenepriiepai
ecemnrey.

Cy TapaTKpllll )K9HE KaHAJIU3ALUSIBIK KYObIp
JKENLIePiHiH IHAPaBIHKAIBIK PeXKUMAIEDI.

Cymen KabapIKTay Kyiienepinin
TUIPABINKACHL

Cy ke3i — Cy KeTepy — Cy Tasapry — cy
Tapary Ti30eriHig THAPABIIHKAIIBIK
cUmarTamanapbl.

CopFbUTapabIH KYMBIC TPUHIUITEPI, COPFBI
CTaHILHUSANAPBIH eCenTey.

Cy MyHapamapbl, pesepByapiaap IKOHe
KBICBIMJIBI PETTEY.

Ky065s1p Keninepingeri KBICBIMHBIH
TYPaKThUIBIFbIH KaMTaMachl3 ery
3aHIBUIBIKTApBI

Jarabicel: Ecenrtey narabuiapbl
KyOblpnapnarel  Cy  aFbIMBIH  €CENTey
(UIBIFBIH, KBUTIAMIBIK, JHaMETp TaHzay).
Copfbl  CTAHIMACHIHBIH KAXKETTI KyaTbIH
AHBIKTAY.

EpkiH aFblHMEH aFraThlH  KaHAJIM3aIUSL
KYOBIpJIapbIH ecenTey.

KBICEIMHBIH ~ )KOFaTyblH JKOHE  JHEpTHs
LIBIFBIHIAPBIH €CEITeY.

T'uppaBmukanslk  pexxumiepre IpadHKTIK
TaNAay XKYprizy.

Wmxenepiik-xobanay Jarapuiapbl

CyMeH xaOApIKTay OKYHeciHiH »XoOachlH
THPABINKAIBIK HETI3ey.

Cy Tapaty »KeJlilepiHiH cyI0acslH a3ipiey
(cakuHATbI, TAapMaKTalFaH KyHenep).
Kananuzauusplk - KemiJIepIiH TpaccachlH
THAPABINKAIBIK TJIANITapFa cail sxobanay.
HplCaHHBIH THUAPABIMKAIBIK KayilCi3Airin
Oaraiay (apThIK KBICHIM, COKKBI, Oereic).




T'unponorus u
peryinpoBaHue
CTOKa

]/ KB

GRS /2212

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

IIpepexBusnT
BI: DKOJIOTHS
BOJIHBIX
pecypcos
IMocTpexkBU3NT
bI: ['uaponorus
u
perynupoBaHue
CTOKa

Lens: OOydyeHHEe MOTYYCHHIO U
pacueTy OCHOBHBIX I1apaMeTpOB
MoKa3aTeledl IpH BBHIIOIHCHUH

pacueroB cUcTeM
BOJIOCHA0KEHHS H
BOZOOTBEIEHHUSI - CBEICHUH O
HOPMAaTHBHBIX pacyeTHbIX

pacxogax, O  HOTPEOUTEIsIX,
KapTorpadpuuecKux U peabedHbIX
JAHHBIX

Copnep:xanue: CaenieHust 0o
¢unbTpai B HUCTOYHHKAX -
BOZ0300pHAs THPABINKA; 00bEM
BOZONOTPEOIICHHUS-paCYETHbIE

Ppacxoer; rpaduku
HEPaBHOMEPHOCTH CYTOYHOIO U
4acoBOI'0 BOJIONOTPEOIICHNUS;
THAPABIIIKA BOJ03a00pa,
THAPABINKA

BOJOPACIPEICIUTEIbHON  CETH;

THPABIIUKA BHYTpPEHHEH
BOJIOIIPOBOIHOM u
KaHaJIM3al[MOHHOI ceTu;

THIpPaBIUKa  KaHAIM3alMOHHBIX
ceTeil U KOJUIEKTOPOB; BBICOTHAs
THAPABINKA  KaHAIM3alMOHHBIX
OUHUCTHBIX COOPYKEHHUH

OﬁpamBaHne: TCOPETUYCCKHUEC OCHOBBI

THIPABIUKH

OCHOBHBIE CBOICTBa SKUAKOCTEH
(TUIOTHOCTD, BSI3KOCTb, JIaBJICHHE,
TeMIieparypa).

JIuHuM AaBiIEHMS, THE30METPA U SHEPTHH.
3aKOHBI THJPOCTATUKH (IMackaib,
Apxume).

T'pynmst MTOTOKOB: JIaMUHAPHBIE,

TypOyJICHTHBIC, CBOOOJAHBIC U HAIOpHBIC
MOTOKH.

VYpaBHenue bepHyiun U ero mpUMeHeHHE B
HMHKCHEPHBIX 3a/1a4ax.

I'miapaBnudeckue npouecch B Tpydax
Koaddunnentsr pacxoza, pacxona,
CONPOTUBIICHUS BOJIbI B TPYyOOIPOBO/IAX.
Tlorepn Ha Tpenue B Tpybax (Dopmyisl
Japcu—Baiicoaxa, Uesn, MoHHUHTa).

Pacuer  MeCTHBIX  CONPOTHMBJIEHHH B

apmarype.
T'npasnugeckue PEKHUMBI
BOZIOPACHPEACIUTEIbHBIX u

KaHaJIM3aL[MOHHBIX TPyOOIPOBO/IOB.
I'mppaBivka crcTeM BOZOCHAOKEHUS
VlcToyHHK BOABI - IOABEM BOJBI-OYHUCTKA
BOJIBI-TH/IPABINYECKUE XapaKTepPUCTUKU
BOJIOpaCHpEIETUTENBHOM e .

IIpuHiunsl  paboThl  HACOCOB,  pacyeT
HACOCHBIX CTAHIIMIA.

Bononanoprsle  OamiHM,  pesepByapel  H
PErynUpOBKa TaBICHUS.

3aKOHOMEPHOCTH obecrieyeHust
CTaOMIBHOCTH JaBJICHHS B TPYOOIPOBOIax
HaBBIKH: BBIYUCITUTEIBHBIC HABBIKI

Pacuer pacxoma Bogsl B TpyOOHpOBOAAX
(pacxox, CKOpoCTb, THAMETD).

Omnpenenenre  HEOOXOIUMOHW  MOIIHOCTH
HACOCHOM CTaHIUHU.

Pacyer  KkaHaNM3alMOHHBIX  TPYyO  cO
CBOOOIHBIM ITOTOKOM.

Pacuer noTeps JaBICHUS M SHEPTo3aTpaT.
IIposenenue rpadugeckoro aHanm3a
TH/IPABINYECKUX PEKUMOB.
VIHXeHEepHO-TIPOSKTHBIC HABBIKH
I'mppaBimgeckoe  00OCHOBaHHME — IPOEKTa
CHCTEMBI BOJOCHA0KEHNS.

Pazpaborka CXEMBI
BOJIOpacHpeICTUTENBHBIX cerel
(KOMBLEBBIE, PA3BETBICHHBIE CUCTEMBI).
IpoexTupoBaHne TpacChl KAHATH3AIHOHHBIX
ceTeil B COOTBETCTBHU C T'MAPABINYECKHMH
TpeOOBaHUSIMHU.

OneHka THIPABIMYECKOH  0€30MacHOCTH
oObekTa (M30BITOYHOE JaBJIEHHE, yaap,
MIEPEKPhITHE).




Hydrology and
Drain Regulation

PD/EC

HDR/2212

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

Prerequisites:
ecology of
water resources
Post-
requirements:
Hydrology and
flow regulation

Purpose: Training in obtaining
and calculating the main
parameters of indicators when
performing calculations of water
supply and sanitation systems -
information on standard estimated
costs, consumers, cartographic
and relief data

Content:  Information  about
filtration in sources - water intake
hydraulics; volume of water
consumption-estimated costs;
schedules of unevenness of daily
and hourly water consumption;
hydraulics of water intake,
hydraulics of water distribution
network; hydraulics of internal
water supply and sewerage
network; hydraulics of sewer
networks and collectors; high-
altitude hydraulics of sewage
treatment plants

Education: theoretical foundations of
hydraulics

Basic  properties of liquids (density,
viscosity, pressure, temperature).

Pressure, piezometer, and energy lines.

Laws of hydrostatics (Pascal, Archimedes).
Groups of flows: laminar, turbulent, free and
pressure flows.

The Bernoulli equation and its application in
engineering problems.

Hydraulic processes in pipes

Coefficients of flow rate, flow rate, and
resistance of water in pipelines.

Friction losses in pipes (Darcy—Weisbach,
Cesi, and Manning formulas).

Calculation of local resistances in fittings.
Hydraulic modes of water distribution and
sewage pipelines.

Hydraulics of water supply systems

Water source - water lifting-water
purification-hydraulic characteristics of the
water distribution chain.

Principles of pump operation, calculation of
pumping stations.

Water towers, reservoirs, and pressure
control.

Patterns of ensuring pressure stability in
pipelines

Skills: Computing skills

Calculation of water flow in pipelines (flow
rate, velocity, diameter).

Determination of the required pumping
station capacity.

Calculation of sewer pipes with free flow.
Calculation of pressure losses and energy
consumption.

Conducting graphical analysis of hydraulic
modes.

Engineering and design skills

Hydraulic justification of the water supply
system project.

Development of a scheme of water
distribution networks (circular, branched
systems).

Designing the route of sewer networks in
accordance with hydraulic requirements.
Assessment of the hydraulic safety of the
facility (overpressure, impact, overlap).

T'unponorus xone
THIPOTEOJIOTUS

KII/ TK

GG/2212

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

IIpepexBusuTT
ep: Cy
pecypcTaphIHBI
H 9KOJIOTHSICHI
IMocTpekBU3UT
Tep:
T'unponorus
JKOHE  aFBIHABI

MakcaTbl: CyAbIH KEHICTIKTIK-
YaKbITTBIK Tapaybl MeH
KAaCHEeTTepiH 3epTTEHTIH FBUIBIM
NaFbUIAPBIH YHPETY JKOHE Kep
aCTBI CyJApBIH 3ePTTEY.

Ma3myHbI: KypcTa Tay
JKBIHBICTAPBIHIAFBI cy
KabaThIHBIH HETi3ri Mocenenepi

Biaimi: TUApONOTHSHBIH — TEOPHUSIIBIK
Herizaepi

XKepaiH cy KOpbl jkoHE Cy aiHaJIBIMBIHBIH
HETI3T 3aHJIbUIBIKTAPBI.

O3enzep, KeJep, cy  KoMMamapsl,
OaTmakTap, MY3IBIKTap JKOHE  OJIapJIbIH
THAPOJIOTHSLIIBIK, PEIKHMI.

AFBIH KaJIBIITACTHIPY (haKTOpIAphl: KIUMAT,




perrey KapacThIPbLIA/IbI; Tay | penbed, TONBIPAK, 6CIMAIKTED.
KBIHBICTAphIHBIH ~ Cy-(u3ukanslK | Cy JeHreifi, HIBIFBIH, aFbIC >KbULIAMIBIFHI,
KacHeTTepi; xKep acThl | TACKBIH JKOHE CY TACKBIHBIHBIH JMHAMUKACHL.
CYJIapbIHBIH Typnepi; | I'maporpad, THAPOMETEOPOIIOTHSIIBIK
THAPOIMHAMKKA HEri3[epi; Kep | KepceTkiurep HKOHE OJIapIbIH
acThl CyJapbIHBIH KOpJIapPbl MEH | HHTEPIPETaIUsCHI.
pecypcTapsl; KeH OpblHAApbIHBIH | Cy — pecypcTapbiHBIH — JKBUIIBIK — JKOHE
TYpJIepi, COHaii-aK TOMbIPAaKTaHy | MayChIMBIK ©3repyi.
Herizzaepi: TombIpakThIH Kypamsl, | ['HIPOreosorusHbIH TEOPHSUIBIK HeTi3aepi
KYpBUIBIMBL  JKOHEe Kacuerrtepi; | JKep acTbl cymapblHBIH Ty3inyi, Typ:iepi
TEOJIOTHSUIBIK ~ IPOLECTED KOHE | (XKEpacThl, apTe3HaH, TOIBIPAK CyJIaphl).
ONapAbIH TONBIPAKTHIH kai-kyii | Cy  oTKi3rim  »koHe Cy  YCTarblll
MEH KYpBUIbIMBIHA dCEpi, TYpJiepi | JKbIHBICTAP/bIH KaCHETTepi.
HHKEHEPJTiK-T€0JIOTHAIIBIK XKep acTbl cymapblHbIH KO3FajbIiC 3aHIAPbI
3epTreyiep. (Japcu 3aHpr).
AxBudep, axKBUKIYH, Cy TOPH3OHTHI, Cy
KOPBI YKOHE OJIapbIH JKIKTEIyi.
Xep acThl CymapblHBIH JIaCTaHy Ke3aepi
JKOHE IKOJIOTUSIIBIK MAceesepi.
JlaFabIchl: JlananblK THAPOIOTHSIIBIK
JaFabLIap
O3eHzeri arpiC KbUIIAMIBIFBIH, Cy ICHIeHiH
JKOHE IIBIFBIH/IBI OJIILICY.
XKeprimkri  xepmeri  IHAPOMETPHUSUIBIK
KypaJiap/bl KOJIJIaHy.
Cy  aiiapIHAApBIHBIH ~ MOP()OMETPHUSLIIBIK
rmapaMeTpyiepiH  (€Hi,  TepeHmiri, Kol
LIeKapaiapbl) aHBIKTAY.
Cy camaceiHa ipikteme any ((bH3UKaIbIK,
XUMHSITBIK KOPCETKIIITED).
I'maporeonorusIbIK MPaKTUKANIBIK AAFIbLIAD
YHFpIMATapJblH ~ ACOUTIH  aHBIKTAy, CY
KOTEprillTiK KaCHEeTiH eJIIey.
T'eodpuzukambik apicTepi KOJIIaHy
(anexTpiik  Oapnmay,  Cynsl  KaOaTThl
QHBIKTAY).
XKepacts CyJIapbIH 3epTTey YILIiH
YHFBIMAJApIbpl  TYCIHAIPY JKOHE KapTara
TYCipy.
Cy TOpU3OHTBIHBIH KyaTblH, CY3TilITIK
KOOGQUIHEHTIH  KOHE  THAPABIHKAIBIK
TPaJUeHTTI ecenTey.
Kamepanasix JKOHE QHAJINTHKAIIBIK
JaFabLIap
I'mpporpadrapasl, cy aenreifi rpadukTepis,
aFbIC KUCBIKTAphIH TaNfiay.
Cy OanaHCBIHA €Cell KYpri3y.
T 'upoOreonorusiyIbIK KUMasap MeH
KapTaIapabl KYpacThIpy.
XKepactel cy arbickiHBIH MozeniH (2D/3D)
xKacay.
T'upponorus u 111/ KB GG/2212 15/30/15/55/12, ITpepexBU3NT Hens: m3yunts HaBelkaM K | OGpa3oBaHMe: TEOPETUYECKUE OCHOBBI
THAPOTECOIOTHS 5/22,5 bI: DKOJIOTHUS HayKe, M3YYAIONIAM | THAPOIOTHU
BOJIHBIX [IPOCTPAHCTBEHHO-BPEMEHHOE 3amacel  BOABI  3€MJIIM M OCHOBHBIC
pecypcoB pacnpeencHue i CBOICTBA BOJBIL, | 3aKOHOMEPHOCTH KPYTOBOPOTA BOJBI.

IlocTpekBH3UT

a TaKXE HU3ydaTb TPYHTOBBIC

Peku, o3epa, BogoeMbl, 00J10Ta, JEAHUKH H




bI: ['unposnorus
n
peryaupoBaHue
CTOKa

BOJIBL.
Conepixanue: B Kypce
PaccMOTPEHBI OCHOBHBIC
BOIPOCHI, TakHe Kak BOJa B
TOPHBIX HOpOJIax; BOJIHO-

(usnyeckue CBOWCTBa TOPHBIX
MOPOJ; THIbBI MOI3EMHBIX BOJ;
OCHOBBI T'HAPOJMHAMUKH; 3ar1achl
U PECypChI MOJ3EMHBIX BOJ; THITBI
MECTOPOXKICHUH, a TaKKe
OCHOBBI T'PYHTOBEJICHHS: COCTaB,
CTpOCHHE ¥ CBOWCTBA TPYHTOB;
reoJIOrMYecKrue MPOLECChl W HX
BIMSHHE Ha  COCTOSHHE U
MOBEJCHHE  TPYHTOB, BHIBI
HHKCHEPHO-T€0IOrHYECKUX
HMCCIEI0BAHU.

UX THJPOJIOTHYECKHI PEXKUM.

@axTopsl (GOPMHUPOBAHUS NOTOKA: KIMMAT,
penbed, mouBa, pacTeHHU.

YpoBeHb BOJIBI, IOTEPH, CKOPOCTH TEUEHUS,
HABOAHEHUs M JMHAMHUKA HABOJHCHHUIL.
T'upporpad, THAPOMETEOPOJIOTHUECKUE
0Ka3aTeN U UX HHTEPIIPETALUS.

lonoBoe M CE30HHOE H3MEHEHHE BOJHBIX
pecypcoB.

Teopernueckye OCHOBBI THIPOTEOIOTHI
OOpaszoBaHue, BHIbl  IOA3EMHBIX  BOJ
(TpyHTOBBIE,  apTe3WaHCKHE, TPYHTOBBHIC
BOJIbI).

CBoilicTBa BOJIONIPOHHUIIAEMBIX u
BOJIOYZIeP’KHBAIOIINX TIOPOJ.

3aKOHBI JIBWKEHHS T'PYHTOBBIX BOJ (3aKOH
Hapcn).

AxBu(ep, aKBHKIYA, BOIHBIH TOPU3OHT,
3a11achl BOJBI U UX KJIACCH(UKALINS.
VlcTOYHHKH 3arpsi3HEHMS NMOA3EMHBIX BOJ U
9KOJIOTHYECKUE TIPOOIIEMBI.

HaBbIKM:  [ONEBBIC  I'MAPONOTHYECKUE
HAaBBIKH

V3mepeHne CKOpPOCTH TEUEHHs, YPOBHS
BOJIBI M PAaCX0/a B PeKe.

Vcrionb30BaHUE MECTHBIX apEOMETPUYECKUX
HMHCTPYMEHTOB.

Onpenenenue MopdoMeTpryecKux
rnapameTpoB BOJOEMOB (LIMpHHA, TIIyOHHa,
TPaHUIBI 03€D).

Otbop mpo® Ha  KauecTBO  BOJBI
(puznyeckre, XUMUYECKUE TOKAZATENN ).
I'mpporeonornyeckne MPaKTHYECKHe
HaBBIKH

Omnpenenenue 1e0UTa CKBaXKMH, U3MEPEHHE
BOJJOOTTAJKHBAIOIINX CBOKCTB.
IlpumeHeHHe  reO(pU3MYECKHX  METOMIOB
(amexTpopasBesika, ompesieeHIe
BOJIOHOCHOT'O TOPH30HTA).

VHTepnperanuss U KapTHPOBAHHME CKBAXKHH
JUISL NCCJICZIOBAHHS MOI3EMHBIX BOJI.

Pacyer MOIIHOCTH BOJSHOTO TOPH3OHTA,
ko dunmenrta dunpTpanun "
TH/IPABINYECKOrO TPaJUeHTA.

KamepasbHble ¥ aHATUTHIECKUE HAaBBIKH
Anamusz runpporpadoB, TpadUKOB YpOBHS
BOJIBI, KDHBBIX TCUCHHSI.

Benenue yuera BogHOTO Oananca.
CocraBneHne TH/IPOTeOIOrNUECKHUX
pa3pes3oB U KapT.

Pa3pa60TKa MOJCIIN MOA3EMHOI'0 BOJOTOKaA

(2D/3D).
Hydrology and PD/EC HH/2212 15/30/15/55/12, Prerequisites: Purpose: to study the skills for | Education: theoretical foundations of
hydrogeology 5/22,5 ecology of science, studying the spatial- | hydrology

water resources
Post-

temporal distribution and
properties of water, as well as to

The earth's water reserves and the basic
patterns of the water cycle.




requirements:
Hydrology and
flow regulation

study groundwater.

Content: the course covers the
main issues such as water in
rocks; water-physical properties
of rocks; types of groundwater;
fundamentals of hydrodynamics;
reserves and  resources  of
groundwater; types of deposits, as
well as the basics of soil science:
composition,  structure  and
properties of soils; geological
processes and their impact on the
condition and behavior of soils,
types of engineering and
geological research.

Rivers, lakes, reservoirs, swamps, glaciers
and their hydrological regime.

Factors of flow formation: climate, relief,
soil, plants.

Water level, losses, current velocity, floods,
and flood dynamics.

Hydrography, hydrometeorological
indicators and their interpretation.

Annual and seasonal changes in water
resources.

Theoretical foundations of hydrogeology
Formation, types of groundwater
(groundwater, artesian, groundwater).
Properties of permeable and water-retaining
rocks.

Laws of groundwater movement (Darcy's
law).

Aquifer, aquiclud, water horizon, water
reserves and their classification.

Sources of groundwater pollution and
environmental problems.

Skills: field hydrological skills
Measurement of current velocity, water
level, and flow rate in a river.

Using local hydrometric tools.
Determination of morphometric parameters
of reservoirs (width, depth, boundaries of
lakes).

Sampling for water quality (physical and
chemical parameters).

Hydrogeological practical skills
Determination  of  well flow rate,
measurement of water-repellent properties.
Application  of  geophysical methods
(electrical exploration, determination of the
aquifer).

Interpretation and mapping of wells for
groundwater exploration.

Calculation of the water column capacity,
filtration coefficient and hydraulic gradient.
Desk and analytical skills

Analysis of hydrographs, water level graphs,
and flow curves.

Water balance accounting.

Compilation of hydrogeological sections and
maps.

Development of an underground
watercourse model (2D/3D).

Nmxenepmix
THAPOMETpPHS

BIl/ TK

1G/2213

15/15/15/50/10/
15

IIpepexBusuTT
ep: Cy
KYLIiHIH
KOH/IBIPFBIIAphI
IMocTpekBU3UT
Tep: CymeH
JKaObIKTaY
JKoHE cy Oypy

MakcaTpl: Cy aFbIHIapbIHBIH
JIEHTeiiH JKOHE TEPEeH/IITiH,
CYBIKTBIKTBIH JKBULIAMIBIFEI MEH
OarbITBIH, Cy JKOHE TACHIHIBLIAD

IIBIFBIHBIH, THAPABIUKAIIBIK
eHICTIK JKOHE cy
oObeKTinepinaeri onapbIy

PSXKHMMIH CUNATTAiThIH Oacka jaa

Biaimi: 'MApOMETPUSIHBIH  TEOPHSIBIK
Herizaepi

I'mapoMerpyss ~ FBUIBIMBIHBIH =~ Makcarthl,
MiHJIETTEp] JKOHE KOIIaHy cananapsl.

Cy HbIcaHIapbIHAAFBl (©3€H, KaHal, Cy
KOMMAchl) THAPOMETPHSUIBIK IPOLECTEPAIH
(bU3HKAIBIK 3aHIBUTBIKTAPbL.

AFBIH KO3FAIBICHIHBIH HETI3r1 IapaMeTpIepi:




TUAPABJIUKACHL

3NIEMEHTTEPIl  eJey  JKOHE
AHBIKTAY OJiCTEPiH, TEXHUKAIBIK
Kypanjapbl — Typajgbl — KaXeTTi
6i1iMm Gepy.

Ma3sMyHBI: TI9H KypChl ©3eHAep
MEH OJapIblH OaccelHIepiHiH
THIPOJIOTHSIIBIK
CHIIATTAMANapblH  KYypy  JKOHE
TYCiHy, THIPOJIOTHSUIBIK OaKblIay
JKOHE eILIey i JKYPprisy,
O3CHICPIIH  Cy-MY3 pEKHMIH
aHBIKTAay, ©3€HIEepAiH, dcipece

TacKbIHIAPIbIH Herisri
CHIaTTaMaapblHbIH
THAPOIOTHSLITBIK ecenTepin

JKYPri3yai KapacTbIpabl.

KBUINAM/IBIK, IIBIFBIH, KOJIICHEH KUMAaHbBIH
ayJaHsl, Cy ACHTCHi, aFbIC PeXUMEPI.

Cy pecypcTapblHBIH MOHHMTOPHHIT KOHE
THAPOMETPUSUIBIK OaKpuIayaap syieci.
T'uaponorusibik OexeTTepaiH
KJIACCU(PUKAIMACHI JKOHE OaKbLIAy dMICTepi.
Omuey acnanrapbl MEH Kypaijapbl Typalibl
Oi1iM

AFBIC KBUIIAM/IBIFBIH OJILICHTIH Kypaiaap:
THAPOMETPUSIIIBIK OyparbILiTap
(BepTyuikanap),

JIONITHIK HEMECE KAJIKBIMAIIBI dJIicTep,
9NIEKTPOMATHUTTIK JKOHE YIBTPaIbIOBICTHIK
KBUIIAMABIK ©JIIIeyilTep.

Cy neHreilin emmiey Kypaiiapsl: peHkanap,
nuMHUrpadTap, JaTIHKTEp.

AFBIH IIBIFBIHBIH  aHBIKTay Kypasiaphl:
apHaJIBIK TabaielpsKTap, Joroktap, BCH,
BeHTypH KypbUIFbLIapHI.

Jarapicel: Oiey Kyprisy AarabUiapsl

Cy KoMMaJsapbl MeH e3eHzepre
THAPOMETPHUSIBIK OJIIIeY JKYMBICTApPhIH ©3
OeTiHIIe YIlbIMAACTRIPY.

T'uapoMeTpHsUIBIK  acmanTapisl  OpHaTy,
OanTay KoHE Naii1anaHy.

Cy nmeHreiiiH 19 eIey )oHe TipKey.

AFBIC KBUIIAMABIFBIH KYpPaJIIapMEH JKOHE
TaOHFU 9IICTEPMEH OJIILIeY.
I'uapoMeTpHsuIbIK  KUMaapibl Caly >KOHe
HAKThl ©3¢H apHACHIH/A OJIIICY OPBIHAAPBIH
JypbIC TaH/ay.

Ecenrey narapuiapst

Onmey HOTIDKENEpiH ecenTey KecrelepiHe
€HTI3Yy.

AFBIH IBIFBIHBIH QHBIKTAY KOHE
THAPABIUKAIBIK (GopMyIanaps! KOJIIaHy.
Q-H «KarTblHaCBIH aHBIKTAy, Kaumoprey
KUCBIKTapbIH KYPY.

T'UIpOIOTHAIIBIK ecenTepai
ABTOMATTAHABIPBUIFAH Garnapiaamana
opeingay (Excel, HEC-RAS, HydroOffice
JKOHE T.0.).

HuxenepHas
THAPOMETPUSI

B/ KB

1G/2213

15/15/15/50/10/
15

IIpepexBusuT
bI: YCTaHOBKH
THAPO3HEPTETH
KI
IMocTpekBU3UT
bI: TH/IPABITHKA
BOJIOCHA0KEHUS
u
BOJIOOTBE/ICHUS

Ilean: aTh HEOOXOIMMBIE
3HAHMS o TEXHUYECKUX
CpPEICTBAX, METOAAX H3MEPEHHUS U
OTpe/ieTIeHNs] YPOBHS U TIIyOHHBI
BOJIOTOKOB, CKOPOCTH u
HampaBJieHHs1 CTOKa, pacxoia
BOJIBI u HAHOCOB,
THAPABINYECKOTO0  YKIOHA  H
JPYTHX 3JIEMEHTOB,
XapaKTEePU3YIOMINX UX PEKAM Ha
BOJHBIX 00BEKTaX.

Coaeprxanue: Kypc AUCIHUIUTHHBI
MpeIycMaTpUBacT CO3MaHHE U
MOHUMAHHE  THUAPOJIOTHYECKUX

OOpa3oBaHMe: TEOPETHYECKUE  OCHOBBI
Apeomerpun

Lenp, 3amaum u 0ONACTH TPUMEHEHHS
THUAPOMETPHUECKON HAYKH.

dusnueckue 3aKOHOMEPHOCTH
THAPOMETPUYECKUX MPOIECCOB B BOIHBIX
o0BeKTax (peka, KaHajl, BOJAOXPAHUIIHIIE).
OCHOBHBIC TapaMeTPhl JBIDKEHUS IMOTOKA:
CKOpOCTb, PAacXoi, IUIOMAJb IMOIEPETHOTO
CEUCHHS, yPOBEHb BOJIBI, PSKUMBI TCICHUSL.
CucTeMa MOHHTOPUHIA BOJHBIX PECYpCOB H
THIPOMETPUYECKUX HAOIIOICHNUH.
Knaccudukamuss ruapoIoOrHueckux MOCTOB
¥ METOZbI HAOMIOAeHUI.




XapaKTepUCTUK  peK M HUX
GacceiHoB, HpOBEJICHHE
THAPOIOTHYECKUX HAOIIOCHHI U
HM3MEpEHUil, onpeiesieHue BOAHO-
JISASHOTO PEKHMMa peK, BEIEHHE
THAPOJIOTHYECKUX pacueToB
OCHOBHBIX XapaKTEPUCTUK pEK,
0COOCHHO NMaBOKOB. U NaBOJKOB.

3HaHME M3MEPHUTENBHBIX INPUOOPOB U
CpEncTB

WHCTpYMEHTBI Il HM3MEPeHUs] CKOPOCTH
MOTOKA:

THJPOMETPUYECKUE OTBEPTKHU (BEPTYLLIKH),
[IapOBBIC WM IIABAIOIIHE METOMBL,
JNIEKTPOMATHUTHBIE U YJIbTPa3BYKOBbIC
CKOpPOCTEMEPBI.

ITpuGops! M3MepeHHs: ypOBHS BOIBL: Ipadiy,
JMMHHUTPadBI, JATINKH.

Cpexnctsa ompeseeHus pacxona
MIOTOKA:MIOPOTH  KaHAJbHbIE, JIOTKH, buH,
BenTtypu yctpoiicTsa.

HaBbIKH: HaBbIKHM IIPOBE/ICHUS U3MEPEHUIT
CamMocTosTenpHast OpraHusanis paboT o
THAPOMETPUYECKUM H3MEPEHUAM Ha
BOJIOEMAX M PeKax.

YcraHOBKa, HAcTpoiika M 3KCIUTyaTalust
THAPOMETPUYECKUX HPUOOPOB.

To4yHOe M3MEpeHHE M PErHCTpalys YPOBHS
BOJIBI.

VI3MepeHne CKOPOCTH TEUCHMS CPEACTBAMU
U €CTECTBEHHBIMH METOJIAMH.

ITocTpoeHne apeoMeTpUYecKUX CEUCHUH U
MpaBWIbHBIA BBIOOP MECT H3MEPEHHUH B
KOHKPETHOM PYCJIE PEKH.

BrrancnurensHble HABBIKU

Buecenne  pe3yabTaToB  HM3MEpeHUil B
pacueTHble TaOJIULIbL.

Onpenenenne pacxoma ¥ HpHUMEHEHHE
THIPABINYECKUX (HOpMYII.

Onpenenenue COOTHOIIEHUS Q-H,
TIOCTPOEHHE KATHOPOBOYHEIX KPUBBIX.
BeInonHEeHNEe THIPONIOTMYECKUX 3aqa4 B
aBTOMaTH3upoBaHHOH nporpamme (Excel,
HEC-RAS, HydroOffice u sip.).

Engineering
Hydrometrics

PD/EC

EH/2213

15/15/15/50/10/
15

Prerequisites:
hydropower
installations
Post-
requirements:
hydraulics  of
water  supply
and sanitation

Purpose: to  provide the
necessary  knowledge  about
technical means, methods of
measuring and determining the
level and depth of watercourses,
flow rate and direction, water
flow and sediment, hydraulic
slope and other elements
characterizing their regime on
water bodies.

Content: the course of the
discipline  provides for the
creation and understanding of the
hydrological characteristics of
rivers and  their  basins,
conducting hydrological
observations and measurements,
determining the water-ice regime
of rivers, conducting hydrological
calculations of the main

Education: theoretical foundations of
Hydrometry The purpose, objectives and
areas of application of hydrometric science.
Physical patterns of hydrometric processes in
water bodies (river, canal, reservoir).

The main parameters of the flow movement:
velocity, flow rate, cross-sectional area,
water level, flow modes.

A system for monitoring water resources and
hydrometric observations.

Classification of hydrological posts and
methods of observations.

Knowledge of measuring instruments and
facilities

Flow velocity measuring tools:

hydrometric screwdrivers (turntables),

ball or floating methods,

electromagnetic and ultrasonic speed meters.
Water level measuring devices: rakes,
limnigraphs, sensors.




characteristics of rivers,
especially floods. and floods.

Means of determining the flow rate:channel
thresholds, trays, Bin, Venturi devices.
Skills: measurement skills

Independent organization of hydrometric
measurements on reservoirs and rivers.
Installation, configuration and operation of
hydrometric devices.

Accurate measurement and registration of
the water level.

Measurement of flow velocity by means and
natural methods.

Construction of hydroometric sections and
the correct choice of measurement locations
in a particular riverbed.

Computing skills

Entering  measurement  results  into
calculation tables.

Flow rate determination and application of
hydraulic formulas.

Determination of the Q-H ratio, construction
of calibration curves.

Performing hydrological tasks in an
automated program (Excel, HEC-RAS,
HydroOffice, etc.).

DKCIUTyaTalysIIbI
K THIPOMETpPUS

BI/ TK

EG/2213

15/15/15/50/10/
15

IIpepexkBU3HTT
ep: Cy
KYILiHIH
KOH/IBIPFBLIAPHI
IocTpexkBU3NT
Tep: CymeH
JKaObIKTaY
JKoHE cy Oypy
THIPaBINKACHI

Makcatbl: Ccy OOBEKTiJIepiHiH
peXKMMIH OaKpUIay KYpbUIFbUIAp
MEH  acmanrtapia, COHAai-aK
Oakpuiay —HOTIDKEICPIH  OHICY

TocUIIepiHe. KOJIZIaHbUIATBIH
ozicTep Typasbl KaxerTi Ourim
Gepy

Ma3smynbi: Kypc cy
JIeHreitnepix, TEPEeHIITiH,

aFBIHIAP/IBIH KBUIIAMJIBIFBl MEH
OarbITHIH, Cy aFbIHBIHBIH TOMEHT1
TpOQUITiH, Cy MEH IeTiHIINep/IiH
HIBIFBIHBIH (TYOI MEH 6IIIICHTEeH)
elmiey YIIiH THAPOMETPHSIIBIK
Kypanjgapisl NaiijagaHy Typasl
TYCIHIKTi KapacThIpabl;
I'maponorusiblk  Gakpuiay MeH
3epTTeyiH  YIBIMAACTBIPBLTYbI
skoHe axictepi. Cy arbIHBI TYOIHIH
HBICAHBIH, Cy IUBIFBIHBI MEH
TYHOaHBI (cy  T1YOI MeH
OJIILICHIeH) OJIIIey KypaaapbliH
KOJLZIaHy; TUJPOJIOTHSUIBIK
OaxplIay oJliCiH Maiianany

Bimimi: DKCIUTyaTalHsIbIK
THIPOMETPHSHBIH MOHI MEH MiHIETTEp1
OKCIUTyaTalMsUIBIK ~ THAPOMETPHUSIHBIH — CY
LIapyalIbUIBIFEl  OOBEKTiEpiH maiigataHy
Ke3iH/eri peti.

Cy KolimManapsl, KaHaszap,
rugporexHukanslk — Kypbuisictap  (I'TC)
JKYMBICBIH OaKblIay YIIiH THAPOMETPHUSIIBIK
JepeKTepAiH MaHBI3bL.

I'napoMeTpHsIIbIK GaKblIayIbIH
OKCIUTyaTalMsUIBIK — peXXuMaepre  acepi
(WIBIFBIHABI PETTeyY, Cy ASHTeHiH ycTam Typy,
Kayinci3aik MOHUTOPHUHTI).
Cy LIapyalIbUIbIFbI
THAPOMETPHUSUIBIK PEXKIMI
Cy KoWMachIHBIH TOdy, 0Oocay, NEHIeHIiK
pexuMaepi.

00BEKTIIEPiHIH

HWppuranusiisik KOHE JIPEHAKIBIK
xKyHeneperi cy KO3FAJIbICBIHBIH
epeKIIeNiKTepi.

Kanangapnarsr LIBIFBIH, eHic,
THIPABINKAIIBIK KEAEPTiaep.
I'napoTeXHUKAIBIK HbICaHaPBIH

Kayincizairie ~ Oakpulay — mapamerpiepi
(medopmarnust, cy3ri aFbIHIAPHI, KBICBIMIAP).
Onmiey Kypaigapsl xkoHe OaKpLiay xKyhenepi
Cy neHreifin y3Jikci3 Tipkey Kypanamgapbl
(maTyuKTep, NEHIeH OMIIeri CTaHIMsIap).
AFbIH IIBIFBIHBIH 9KCILTyaTaLHSIIBIK
JKaF/laii/la aHBIKTay KypaJiapbl:

notoktap ([Tapuran, Bentypwu),
Ta0alIabIpBIKTap,




Cy ecenTerin KypbUIFbLUIap.

Kananpnap MEH cy  KoWMamapblHIa
naiinanany Ke3iHIeri eney aicrepi.
ABTOMATTaH/BIPBUIFAH CY OJILICY XKyitenepi
(ACBEO, SCADA).

JlaFabichl:  OHIIPICTIK OJIIIEY AaFIbLIAPh
Cy KoWMachIHAAFbl JIEHreiiepi HaKThI
JKOHE Y3IKCI3 edIey.

Kananpgap MeH THIPOTEXHHUKAJIBIK
KYPBUIFBLIAp/IA CY MIBIFBIHBIH aHBIKTAY.
Jaruukrepi opHaTy, TEKCepy, Kanuoprey.
T'TC xyMbiC >KaFrjailblHOa OINEPATUBTIK
THAPOMETPUSUIBIK OaKpuIay XKYPrisy.
TeXHHKAIBIK dKCIUTyaTalUsUIbIK AaFAbLIap

Cy LI1apyalbUIBIFbI 00BEeKTiIepiHIH
JKYMBICBIH OaKblIay XyPHAIAAPBIH TOITHIPY.
I'napoTexHUKAIbIK HbICaHaP/IbIH

Kayilci3aik mapaMeTpIiepiH Tipkey.

1piFpiH xoHE AeHrell rpadUKTEpiH Kacay.
Cy ©Oepy »IKkoHe perTey MOpOLECTepiH
Kajsiaranay.

AHaJNTHKAIBIK )KOHE €CENTEeY AaFAbLIaphl

Onuiey HOTIDKENEePiH Tanmay,
9KCIUTYaTalMsUIbIK ~ POKUMHIH — THIMAUTITIH
Oaranay.

I'mapoMeTpusuIbIK KaTenmikTepai Taby xKoHe
TY3ery.

Kananmapparsl Cy ILIBIFBIHBIH  €cemTey,
JICHTeH—IIBIFBIH TOYCSIIUTIKTEPIH KYPY.

Cy pecypcTapbiH Gackapy/IpIH
9KCILTyaTalMsUIbIK IIeNIMICPiH HeTi3aey.

DKCIUTyTallMOHHA
L THIIPOMETPHS

BJ/ KB

EG/2213

15/15/15/50/10/
15

IIpepexBusut
bI: YCTaHOBKH
THIPO3HEPreTH
K1
IocTpexkBU3NT
bI: THAPABINKA
BOJIOCHAOKEHHUS
u
BOJIOOTBECHUS

Ilean: ath HEOOXO0IMMbIE
3HAHHUS O METOJAX HaOJIOJEeHHS
32 PEXKUMOM BOJHBIX OOBEKTOB,
MPUMEHSEMBIX ~YCTPOMCTBAX W
mpubopax, a TaKke Ccrocobax

00paboTku pe3y/bTaToB
HaOIIOIEHU.

Conep:xanue: Kypc
paccMaTpuBaeT  HCIONb30BAHUS
TUAPOMETPUYECKUX
HHCTPYMCEHTOB JIs1 HU3MEPEHUA
ypOBHEH BOJIBI, TITyOHHBI,
CKOpPOCTH u HaIIPABJICHUS

MOTOKOB, NPOQWIsA [HA MOTOKa
BOJIBI, pacxoja BOAbI U HAHOCOB
(mHa " B3BEIICHHBIX);
OpraHU3aIHsI " METOIBI
THIPOJIOTUYECKUX HAOIIOICHUH 1
HUCCIIETIOBAHMIL. IIpumenenne
cpencTB u3MepeHus (HopMbl THA
BOJIHOTO ITOTOKA, pacXo/ia BOAbI U

wia (mHa u
B3BELICHHBIX ); UCTIOIb30BAHUE
MeToJa THIPOIIOTUYCCKOTO

KOHTPOJIA.

OOpa3oBaHue:  CyIIHOCTh W 3aJayu
9KCILUTyaTallMOHHOH THIAPOMETPHI

Ponp skcrutyataninoHHON THAPOMETPUM NPH
9KCILTyaTallul BOJIOXO3SIHCTBEHHBIX
00BEKTOB.

3HaueHHe THAPOMETPUUECKUX MAaHHBIX IS
KOHTPOJISL paOOTHI BOJOXPAaHUIIHII, KaHAJIOB,
ruzpoTexandecknx coopyxenuit (I'TC).
BiusHue ruapoMeTpuueckoro KOHTPOJIS Ha
9KCILTyaTalluOHHBIE PEXUMBI
(perymupoBaHue pacxoja, HOJJEpKaHHE
YPOBHSI BOJIbI, MOHUTOPHHT 0€30MaCHOCTH).
I'mnpomerpuueckuit pexum
BOJIOXO3SIHCTBEHHBIX 0OBEKTOB
Hamonnenue, ONOpOXXKHEHHE, YPOBHEBBIE
PEXUMBI BOJOXPAHUIIHIIA.

OcobeHHOCTH JIBHKEHUS BOJIbI B
HPPUTANHOHHBIX U JPEHAXKHBIX CHCTEMAaX.
Ilotepu B KaHajax, YKJIOHBI,

THAPaBINYECKHE Oapbephl.

IMapamerpsl ~ KOHTpOIss  Ge30MacHOCTH
THIPOTEXHUYECKUX 00BEKTOB (1edopmanysi,
(HUIBTPYIONINE OTOKH, IABICHHS ).
V3meputenbHple  OpUOOpBl M CHCTEMBI
KOHTPOIIS




CpenctBa  HENPEPBIBHOH  PerHcTpanuu
YPOBHS BOABI (JATYMKH, YPOBHEMEPHbIC
CTaHIIUH).

CpezncTBa ompefeneHusi pacxoja MOTOKa B
9KCIUTyaTallHOHHBIX YCIIOBUSX:

notku (Ilapman, Benrypn),

MOpOTH,

MpuOOPHI yueTa BOJbI.

Mertonsl H3MepeHuil HpH AKCIUTyaTallid B
KaHaJIaX ¥ BOZOXPAHHJINIIAX.
ABTOMaTH3UPOBAHHbBIE
cucteMsl (ACBIL, SCADA).
HaBbIKM: HaBBIKM  IIPOM3BOACTBEHHOIO
H3MEpEeHUs

Tounoe ©  HempepblBHOE  H3MEpEHUE
YPOBHEH B BOJIOEME.

OnpeneneHne pacxoia BOABI B KaHalaX U
THAPOTEXHUYECKUX COOPYKEHUSIX.

BOJIOMEpHbIE

YcraHoBKa, MpoBepKa, KanuOpoBKa
JIATYUKOB.

Iposenenne OIIePaTHBHOTO
THAPOMETPUYECKOr0 KOHTPOIsS B paboumx
yenoBusix ['TC.

TeXHUYECKHE IKCIUTyaTAlIOHHBIC HABBIKU
3anonHeHHe  JKYpHAJIOB  KOHTPOJISA  3a
paboToii BOZOX035ICTBEHHBIX OOBEKTOB.
Peructpauuss mapaMeTrpoB  G€301MaCHOCTH
THAPOTEXHUYECKUX 0OBEKTOB.

Co3znanue rpahuKoB 3aTpaT U YPOBHEH.
HaGmonenne 3a mporieccaMu IOJAddl ¥
PeryIHpOBaHUs BOIBL.

AHanuTH4Yeckue u BBIUHCIIUTEIIbHbIC
HaBBIKA
AHamm3 pe3yibTaTOB H3MEPEHHH, OLECHKa
3¢ dexTuBHOCTH 9KCIUTyaTal[MOHHOTO
pexnma.
OOHapyxeHue " HCTIpaBJICHHE

TOTPEUTHOCTEN apEOMETPUH.

Pacuer pacxoma BoARI B KaHajax,
MIOCTPOEHUE 3aBUCUMOCTEN ypOBEHb-PACXO].
OO00CHOBaHUE HKCILTYaTallMOHHBIX PELICHHH
110 YIPABJICHHUIO BOJHBIMHU PECYpcaMi

Operational
Hydrometry

BD/EC

OH/2213

15/15/15/50/10/
15

Prerequisites:
hydropower
installations
Post-
requirements:
hydraulics  of
water  supply
and sanitation

Purpose: to  provide the
necessary knowledge about the
methods of monitoring the regime
of water bodies, the devices and
devices used, as well as methods
of processing the results of
observations.

Content: the course examines
the use of  hydrometric
instruments to measure water
levels, depth, velocity and
direction of flows, the profile of
the bottom of the water flow,
water flow and sediment (bottom

Education: the essence and tasks of
operational hydrometry

The role of operational hydrometry in the
operation of water management facilities.
The importance of hydrometric data for
monitoring the operation of reservoirs,
canals, and hydraulic structures (GTS).

The influence of hydrometric control on
operational conditions (flow control, water
level maintenance, safety monitoring).
Hydrometric regime of water management
facilities

Filling, emptying, and reservoir level modes.
Features of water movement in irrigation and




and suspended); organization and
methods of hydrological
observations and research. The
use of means of measuring the
shape of the bottom of the water
flow, water flow and silt (bottom
and suspended); the use of the
method of hydrological control.

drainage systems.

Losses in channels, slopes, hydraulic
barriers.

Safety control parameters of hydraulic
engineering facilities (deformation, filtration
flows, pressure).

Measuring instruments and control systems
Means of continuous water level recording
(sensors, level measuring stations).

Means of determining the flow rate under
operating conditions:

trays (Parshal, Venturi),

thresholds,

water metering devices.

Measurement methods for operation in
canals and reservoirs.

Automated water measuring systems (ASBP,
SCADA).

Skills: production measurement skills
Accurate and continuous measurement of
water levels.

Determination of water flow in canals and
hydraulic structures.

Installation, verification, calibration of
Sensors.

Conducting operational hydrometric control
in the working conditions of the GTS.
Technical operational skills

Filling in logs for monitoring the operation
of water management facilities.

Registration of safety parameters of
hydraulic engineering facilities.

Create cost schedules and levels.

Monitoring of water supply and regulation
processes.

Analytical and computational skills

Analysis of measurement results, evaluation
of operational efficiency.

Detection and correction of hydrometry
errors.

Calculation of water flow in channels,
construction of level-flow relationships.
Justification of operational decisions on
water resources management

MamaHsIK  Herisi/
OCHOBBI
CIIeaabHOCTH/
Basics of speciality

OHepKacinTiK
FUMapaTTap/blH
ilIKi cyMeH
KaOIbIKTay JKOHE
cy Oypy xyienepi

BIl/ TK

OGISzhzh
SBZh/3303

15/30/50/10/15

IIpepexBu3uTt
bi: Cy
KYILiHIH
KOH/IBIPFBIIaphI
IMocTpexBe3uT
Tep:

CymeHn
JKaObIKTaY
JKoHE ¢y Oypy
KYPBUIBIMIAPBIH
BIH
KOHCTpPYKIHsIIa

Makcartbl: Imki CyplK JKoHe
BICTBIK CyMEH KaOIBIKTayIbIH
MIPUHITHITIK cXeMalapblH,
FUMapaTTap/blH CaHHUTaPIIBIK-
TeXHUKANbIK  KaOJbIKTapBIHBIH
HETI3ZepiH, cy KYOBIpBI XKemici
MeH aifHAIIBIM KYOBIPBIH
THAPABIUKAIBIK ecenrey
MPUHIMNTEP] MEH 9JIICTEPiH, iIIKi
cy Oypy cxemanapblH, CapKbIHIbI
cyaapasl KaObuimay >koHE Oypy
YIIH  >kaOJbIKTapAbl  OpHATY

Binimi:  Cymen jxabapIKTay JKyienepiHig
TEOPUSIIBIK HeTi3/epi

OHEpKaCINTIK FUMapaTTapAarbl IMKi Cy
KYHenepiHiH MakcaTbl, MIHAETTEpi JKoHe
TajanTapsl.

TyThiHY  pexumpaepi, Cy  LIBIFBIHBI
HOpMAaJIapbl, TEXHOJIOTHSIIBIK IpoIecTepre
apHaJIFaH Cy KeJIeMi.

Tk cy JKYHenepinig TypJiepi:
mIapyalbuIbIK-aybl3 Cy, ©HJIPICTIK, epTKe
Kapchl, apanac xyienep.

Cy canachlHBIH CaHUTAapJIBIK-THTUCHATIBIK




pbI HETi3[epiH KalbIITacThIpY. TajanTapsl KOHE OHJIIPICTIK
Ma3mynbl:  TyprelH  yilepai | KaKeTTilmiKTepre OailIaHBICTHI IIEKTEYIep.
CYBIK JKOHE BICTHIK CyMEH | OHEpKoCINTIK FUMapaTTaplbIH iIKi cy Oypy
KabIbIKTay, CYBIK JKOHE BICTBIK | JKyHerepi
CyMeH jabJpIKTay KyitenepiHiy | OHuipicTik AFBIH/IBI CyJapabIH
KIKTEyi,CYbIK JKOHE BICTBIK Cy | KJIacCH(HKAIUICHI (mrapyanibuIbIK-
KYOBIpBI  )KYHenepiHiH Herisri | TYPMBICTBIK, OHIIPICTIK, JIACTAHFAH, IAPTTHI
JJIEMEHTTEPI, KBICBIM/IBI | Ta3a cyinap).
apTThIpyFa apHaFaH | AFBIHIBI CyJIapAbl )KHHAY, OKETy, 0Oy XKoHe
KOHJIBIPFBUIAP/BIH,  KYPBUIBICHI | Ta3apTy HPUHIMITEPI.
MeH ece0i, xobanay mwemrimaepin | Kommekropiap, imki kopi3  kyiienepi,
TEXHHUKAJIBIK-9KOHOMHUKAIIBIK THAPABINKANIBIK ~ THIFBIHAAP, BEHTHIISLS
Garaiay, KOFaMIBIK | sKyHenepi.
FUMaparTapibl  epTke  Kapchl | MHxkeHepik xyienepaiH ruapaBiInKackl
cyMeH kabnpikTay, maiinanany | KyOsipmapmarst cy KO3FaJIBICBIHBIH
Ke3iHae CEHIMJIIIK MeH | 3aHABUIBIKTApEL, KBICBIM, LIBIFBIH,
KayilCi3mikTi KaMTaMachl3 €Ty, | JKbULAAMIbIK.
ilIKi cy KYOBIPBIHBIH ekenereH | KyObIp quamerpiH TaHIay omicTepi.
JNIEMEHTTEPiH JKeHzey | ApmarypanapiblH  (KjanaHgap, — Kpasbl,
epeKIIeNniKTepi, FUAMapaTTapAbl | BEHTWIb, Kepi KiamaH) THAPABIHKAIBIK
OpTKEe Kapchl CyMEH »aOIbIKTay | Kemepriiepi.
Kyiienepi. Jarabichl: Umxeneprnik  ecenrtey
JIaFAbLIaPbI
Imxi cy xyiiecinzeri cy MIBIFBIHBIH aHBIKTAY
(caraTThIK, CEKYHATHIK ILIBIFBIHAAD).
KpicblM  KOFamyblH — ecentey,  KYObIp
JIMaMETPiH TaHJay.
Coprbuiapsl TaHxayra apHaIFaH
THIPABIIMKAIIBIK €CEIITEP JKYPTi3y.
OHmipicTIK  Kopi3  JKyiHeciHme  KyObIp
EHiCTepiH ecentey.
XKocnapnay »xoHe cxemalay JaFabliapbl
FumapaTtelH cy »xoHe Kopi3 KyHeciHiH
JKOCTIApJIAPBIH,  TIK  JKOHE  KOJICHEH
CXEMaJIapbIH CBI3Y.
CymeH aOjbIKTay JKYHENKpi MeH Kopi3
JKEJIIIepiHiH TpaccaapblH jxo0anay.
Konnsipreutapaely — (Hacoctap, — cysrinep,
pesepByapiap) OpHAJIACyBIH jKOCTIapIay.
OHpipicTik  Kydenepal — Tanmay — KoHe
OakpuIay JaFablIaphl
Cy TYTBIHY peXUMIEpiH Tangay
(TEXHOJIOTHSIIBIK LIEXTAP/A).
JlactanraH OHIIpICTIK  aFbIHIBI  CYABIH
KYpaMbIH Oaranay.
Tki cy okyienepiHiH THIMIIUIITIH KoHE
CEHIMJILTITIH Oaranay.
BuyTpeHHue BIT/ TK VSViVPZ/ 15/30/50/10/15 IpepexBu3uT Hennb: ®opmupoBanne | OOpazoBaHMe: TEOPETUYECKHE  OCHOBBI
CHCTEMBI 3303 bI: YCTAHOBKH MPUHIAITHATBHBIX CXeM | CHCTEM BOJOCHAOKEHUS
BOZIOCHA0KEHUS U THAPO’HEPreTH | BHYTPEHHEro  XojogHoro  u | Hasmawenwe, 3agaum u  TpeOGoBaHUS
BOZIOOTBEICHHUSI KH ropsiuero BOJOCHA0KEHHsI, OCHOB | BHYTPEHHHX CHCTEM BOJOCHAOKEHUS B
MPOMBIIUICHHBIX IlocTpekBe3uT | CAaHUTAPHO-TEXHHUYECKOTO MPOMBIIUICHHBIX 31aHHX.
31aHUI |SH 00opynoBaHUs 3gaHul, | Pexkumsl moTpeOneHHs, HOPMBI pacxoza
KoucTpykimu [IPHHIUIIOB u METOJI0B | BOJbBI, 00BEM BOJBI ISl TEXHOJIOTHYECKHX
COOpYKEHHUH TH/IPABIMYECKOTO pacuera | IPOIIECCOB.
BOJOCHAOXKEHHUsI | BOJONPOBOXHON cetn U | Bugel  BHYTpCHHHX  BOJHBIX  CHCTEM:




nu
BOIOOTBECACHUA

LUPKYIALHOHHOTO
TpyOompoBoaa, cXeM
BHYTPEHHETO BOJIOOTBE/ICHUS,
OCHOB YCTaHOBKH 00OPYIOBaHHS
UL TIpUEMa M OTBOJAA CTOYHBIX
BOJI.

Copnep:xanue: XoyogHoe U
ropsiuee BOJOCHAOKEHUE IKUIIBIX
nomoB, Kiaccupukanus cucrem
XOJIOJJHOTO u ropsiyero
BOJIOCHA0KCHMS, OCHOBHbIE
9JIEMEHTBl CHUCTEM XOJIOJJHOTO W
rops4ero BOJIOCHA0KEHUS,
YCTPOMCTBO M pacyer YCTAHOBOK
JUTS  TIOBBIIIEHUS  JaBJICHUS,
TEXHUKO-I)KOHOMHYECKasi OLICHKa
MPOEKTHBIX peLeHuii,
MPOTHUBOIIOKAPHOE
BOJIOCHA0KEHHE OOIIECTBEHHBIX
3IaHHH, obecrieyeHue
HAJISKHOCTH ¥ OE30IIaCHOCTH MpU
IKCIUTyaTalliH, MPOEKTUPOBAHUE
OTIEIIbHBIX 9JIEMEHTOB
BHYTPEHHETO BOJIONIPOBO/IA
0COOCHHOCTH PEMOHTA, CHCTEMBI
MIPOTHBOIIOXaPHOTO
BOJIOCHA0KEHHUS 3IaHUIA.

XO03SICTBCHHO-TTUTHEBEIC,
HPOU3BOJICTBEHHBIE, HPOTHBOIOXKAPHBIC,
CMCIIIAHHBIC CHCTEMBI.
CaHUTapHO-TUTHEHUYECKHE TPeOOBaHUS K
KaueCTBY BOJbI M OrPAaHHYCHUS, CBS3aHHbBIC
C MPOU3BOJICTBEHHBIMH ITOTPEOHOCTSIMH.
CucTeMbl  BHYTPEHHEro  BOAOOTBEJCHUS
MPOMBIIUICHHBIX 31aHHI

Krnaccunduxarms MIPOU3BOJICTBEHHBIX
CTOYHBIX BOJ  (XO35HICTBEHHO-OBITOBBIE,
MPOMBIIUICHHBIE, 3arpPA3HEHHBIC, YCIOBHO
YHCTBIE BOJEI).

IMpuHuunel c6opa, BbIBO3A, paclpeeleHus
1 OYUCTKU CTOYHBIX BOJI.

Komnekropst, CHCTEMBI BHYTpEHHEH
KaHAJIM3alMM, TUPABIMYECKHE IPOOKH,
CHCTEMbI BEHTHIISLIHN.

I'mapaBiika HHXKEHEPHBIX CHCTEM
3aKOHOMEPHOCTHU JABM)KEHUS BOJbI B TPYOax,
JIaBIICHHE, PACXOJ, CKOPOCTb.

Cnoco0b! BBIOOpa TaMeTpa TpyObI.
I'napaBnudeckye COMPOTUBIICHUS apMaTypbl
(kynamaHbl, KpaH, BEHTWIb, OOpaTHbIH
KJIaTaH).

HaBbIKH: HHXKEHEPHBIC BBIYUCIIUTEIBHBIC
HAaBBIKH

OrmpenienieHre pacxona BOAbI BO BHYTPEHHEH
BOJIOIIPOBOIHOM ~ cuCTeMe  (II04acOBBIE,
CEKYH/IHbIE TIOTEPH).

Pacuer moreps naBieHus, BEIOOp Anamerpa
TpyOBI.

Benenne TruapaBIMYECKHX —PAcyeTOB IO
BBIOOPY HACOCOB.

Pacuer ykiioHOB TpyO B MPOU3BOACTBEHHOIT
KaHaJU3aIMOHHOM CHCTEME.

HaBbIku IIIaHUPOBaHMS U CXEMaTH3AHU
UYeprexx  IUIAHOB,  BEPTUKAIBHBIX U
TOPHU3OHTANBHBIX CXEM BOAONPOBOAA W
KaHAIN3aLWN 30aHHs.

IpoekTuposanue Tpacc CHCTEM
BOJOCHA0XKCHNUS M KaHAIM3AIHOHHBIX CETEH.
ITnanupoBaHue PacHONIOKEHHUS YCTaHOBOK
(HacocoB, GUIBTPOB, PE3EPBYapPOB).

Hagbikn aHamM3a u KOHTPOJIS
TIPON3BOJICTBEHHBIX CHCTEM

AHanu3 pexuMoB BojpomorpedieHus (B
TEXHOJIOTHYECKHX LIEXaX).

Ouenka cocTaBa 3arpsi3HEHHBIX
MIPOMBIIUICHHBIX CTOYHBIX BOJ.

OneHka 3(GQEKTUBHOCTH W HAAKHOCTH
BHYTPEHHUX BOJHBIX CHCTEM.

Internal water
supply and
sanitation systems
for industrial
buildings

PD/EC

IWSaSSfIB
/3303

15/30/50/10/15

Prerequisites:
hydropower
installations
Post-requesits:
Constructions

Purpose: Formation of basic
schemes of internal cold and hot
water supply, the basics of
sanitary and technical equipment
of buildings, the principles and

Education: theoretical foundations of water
supply systems

Purpose, tasks and requirements of internal
water supply systems in industrial buildings.
Consumption modes, water consumption




of water supply
and sanitation
facilities

methods of hydraulic calculation
of the water supply network and
circulation  pipeline, internal
drainage schemes, the basics of
installing equipment for receiving
and discharging wastewater.
Content: Cold and hot water
supply of residential buildings,
classification of cold and hot
water supply systems,the main
elements of cold and hot water
supply systems, construction and
calculation of installations for
increasing pressure, technical and
economic assessment of design
solutions, fire water supply of
public buildings, ensuring
reliability and safety during
Operation, features of repair of
individual elements of internal
water supply, fire water supply
systems of buildings.

rates, volume of water for technological
processes.

Types of inland water systems: household
and drinking, industrial, fire-fighting, mixed
systems.

Sanitary and hygienic requirements for water
quality and restrictions related to production
needs.

Internal water disposal systems for industrial
buildings

Classification of industrial wastewater
(domestic, industrial, polluted, conditionally
clean water).

Principles of wastewater collection, removal,
distribution and treatment.

Collectors, internal sewage  systems,
hydraulic plugs, ventilation systems.
Hydraulics of engineering systems

Patterns of water movement in pipes,
pressure, flow rate, speed.

Ways to select the pipe diameter.

Hydraulic resistances of fittings (valves,
faucet, valve, check valve).

Skills: Engineering computing skills
Determination of water consumption in the
internal water supply system (hourly, second
losses).

Calculation of pressure losses, selection of
pipe diameter.

Conducting hydraulic calculations for the
selection of pumps.

Calculation of pipe slopes in a production
sewer system.

Planning and schematization skills

Drawing of plans, vertical and horizontal
schemes of water supply and sewerage of the
building.

Design of routes for water supply systems
and sewer networks.

Planning the location of installations
(pumps, filters, reservoirs).

Skills of analysis and control of production
systems

Analysis of water consumption modes (in
process shops).

Assessment of the composition of polluted
industrial wastewater.

Assessment of the efficiency and reliability
of inland water systems.

CymeH
KaOIbIKTay JKOHE
Cy 9KETYIiH
apHaiibl xKyiienepi

BIl/ TK

SZhSAAZh
/3303

15/30/50/10/15

IIpepexBusuT
bl: Cy
KYILiHIH
KOH/IBIPFBIIAphI
IHocTpexBe3ut
Tep:

Cymen

Makcarhbl: Cynsl apHaibl
Tazanay anicTepin:
KOaryJsIysIay-peareHt

apanacTelpy, YpHIeK KaMepachl,
CYy3y; aliblH -aja Ta3anay MeH
apHaiibl  Tasajmay  OMICTEpiH
yiipery. AybI3 cy MEH IIaibIHABI

Binimi: ApHaiibl CcyMeH jkaOabIKTay
KYHeNepiHiH epeKIenikTepi

CTy#eHT KeJleci TEOpHSUIBIK YFhIMIApAb
MEHTepe/i:

ApHaiibl CcyMeH jKaOmbIKTay OKYHenepiHig
MakcaTbl, MiHACTTEpl JKOHE  KOJIJaHy
canaaapsl.




KaOapIKTay
XKoHe cy Oypy
KYPBUIBIMAAPBIH
BIH
KOHCTPYKIHUsIIA
pbl

CyIbIH (DU3MKANBIK, XUMHMSIIBIK,
IPABUTALMSIIBIK ~ Ta3apTy IKOHE
apHaiibl  Ta3apTy OHiCTEpiHIH
TEXHOJIOTHSCHIH YHpETY
Ma3smyHbI: Cy canacbiH
JKAKCAPTy IKOHE OHEPKACINTIH
CyFa, OHBIH KypaMblHa, IereH
TaJanTapblH OpBIHIAY OHmicTepi.
ApHaiibt Tazanay
TEXHOJOTHSCBIHBIH  TalanTapblH
opeiHaay anropurmaepi. Cyubl
JKYMCaprTy, TeMipCi3feHaipy,
MaHTaHalUACBI3AaHABIPY,
3aJ1aJIChI3aHIbIPY,
HiCCI3feHAIpY, TYHIBIPY, CY3Y
mpouectepi.  Dmorauus  MeH
copOuys, MeMOpaHaNBIK Tazaay
onicrepi

OHIPICTIK, TEXHONOTUSUIBIK, CAHHTAPIIBIK
JKOHE KayilCi3iK MaKCaTTapbIHAAFbI apHANbB
cy Kyitenepi.

JKorappl  KBICBIMIBI,  Y3HIKCI3 — Hemece
aiffHanmBIMABL  cy  Oepy  kyiHenepiHiH
epeKILeTiTi.

Cybl JaibIHaAY, 3aJIaJIChI3aHbIPY,

KYMCapTY, CY3y TEXHOJIOTHSIAPBL.
ApHalibl Cy oOKeTy XKy#Henepi Typaisl Oi1iMm
OHIPICTIK XKOHE KAYiNTi aFbIH/BI CYJIapIbIH

KIIACCU(PUKALIHSCHL.

XUMUSIIBIK, OUOIOTHSIIBIK JKOHE
PaJMOAKTUBTI JIACTAHFAH aFbIH/BI CYJIapAbIH
epeKLIeNiKTePI.

ApHallbl Kopi3 KyHernepi: TIepMETHKaIbIK,
BaKyyMJIbIK, KBICBIM/IbI Kopi3,
TEXHOJOTHSUIBIK ~ aFbIHABI  CyAbl  Oeliek
JKUHAY.

OHIPICTIK aFBIHIBI CYbI Ta3apTy TICLIAEPI
(pu3uKanbplk, XUMUSIIBIK, OHOJIOTHSIIBIK,

MeMOpaHaJIbIK TeXHOJIOTHSLIAP).

I'napaBnyika )oHE MHXEHEPIIK ecentep
KyObipnapnarst KbBICBIM, LIBIFBIH,
JKBUIIAM/IBIK 3aH/IBUIBIKTAPHI.

KbICBIMBI, BaKyyM/IbIK JKOHE aifHaJIbIMIBIK
JKY#enepIiH THAPABINKAIIBIK TPUHIUITEPI.
CopFbuIap/blH, KOMIPECCOPIAP/IbIH KYMBIC
pexUMIEpi )KOHE TaHaay Herizaepi.

JXKorapel ~ TemmepaTypaibl,  arpeccuBTi
CYIBIKTBIKTapMEH KYMBIC icreiiTin
Kyltenepin TUIPABIINKAIIBIK
epeKIIeNiKTePi.

JlaFabicel: WmxeHeprik  ecenTey
JaFIbIIaphI

ApHaiibl XKyleaepaeri Cy UIBIFBIHBIH €CenTey
(mickexTeymi Kylienep, CaNIKBIHAATY

JKy#ienepi, TEXHUKAJIBIK Cy JKyiemnepi).
KyObIp muameTpiH, COPFBI TYPi MEH KyaThIH
aHBIKTAY.

JKorapsl KbBICHIMZBI, BaKyyMIbIK Hemece
TePMETHKAIIBIK KYHeIepAiH THIPaBIMKaIbIK
€CeNTepiH OpIHIAY.

TeXHONOTMSIIBIK ~ aFblHABl  Cy[Obl Ta3apTy
KYPBUIFBUIAPBIHBIH KaXETTi MapaMeTpliepiH
ecemnrey.

Kobanay xoHe cxemanay JTaFablLIapbl
ApHaiibl KyHenepIiH >KYMBIC ChI30anaphbiH,
TYHIHIEPIH OHE TOPaNTapBIH Kobanay.

KayinTi eHpipicrepre apHanfaH CyMeH
JKaONBIKTAy —~ JKOHE  KOpi3  JKyHenepiH
JKocapiay.

AutoCAD, WaterCAD, EPANET, Civil 3D
CUSIKTBI ~ OarJapiaManapia  MHXEHEpIiK
JKy#enepIi Mofienbiey JKoHe ChI3Y.
OHipicTIK JKOHE TEXHOJIOTHSIIBIK

IIPOLECTEpPAl TYCiHy JaFabLIaphl




OHJlipic TEXHOJIOTHACBIHIAAFBI Cy TYTHIHY
POXUMJIEPIH TaNAy.

ApHaiibl aFbIHABI CYIbIH KYpaMbIH Oaraiay
JKOHE OFaH ColiKec Ta3apTy TEXHOJIOTUSCHIH
TaHjay.

ApHaiibl XyienepaiH AYphIC KYMBIC iCTEyiH
JKOHE CEHIMJIUTITIH aHBIKTAY.

CrenunanbHbie
CHUCTEMBI
BOJIOCHA0XKEHHSI U
BOJIOOTBE/ICHUS

B/ KB

SSVV/3303

15/30/50/10/15

IIpepexBuU3NT
bI: YCTaHOBKH
THAPO3HEPreTH
K1
IocTpexBe3nT
bI:
Koncrpykuuu
COOpYKEHHH
BOJIOCHA0XKEHHS
u
BOJIOOTBEJCHHS

Heab: OOyueHHe crenUaiIbHBIM
MeTo1aM OUYHUCTKH BOJIBIL:
KOaryJsiu-103UpOBaHUs

peareHTos, (bunbTpanyy;
MPEIABAPUTEIBHOW  OYUCTKH U
CHEeLUabHBIX METOJIOB OYHCTKH.
OO0yuenue TEXHOJIOTHH
(usnyeckon, XUMUYECKOH,
IPaBUTAlLlMOHHOM  OYMCTKM U
CICHUAIBHBIX METOOB OYHCTKU
MUTHEBBIX U CTOYHBIX BOJI

Copep:xanue: Merobl
YIYYIICHUs] KayecTBa BOJABI U

BBITTOJTHCHHS TpeOOoBaHMUIt
NMPOMBILUICHHOH K BOJE, ee
COCTaBy. ANropuT™Bl
BBITIOJTHCHHS TpeOOBaHMUIt
crenuagbHOI TEXHOJIOTUH
O4uCTKH. [Iporiecchl yMmsrdeHus,
00e33apaKuBaHus,
MaHTaHUPOBAHHUS,
o0e33apakuBaHus,

Je30JI0PHPOBAHMS,  OCAXKICHUS,
¢unpTpaiu Boasl. diotauus u
copOuys, MeToabl MeMOpaHHOU
OYHCTKH.

O0pa3oBaHHe: OCOOCHHOCTH CIEIHATbHBIX
CHCTEM BOJOCHA0KECHUS

CryneHt OCBauBaeT creyroume
TEOPETUYCCKUE TIOHSTHSL:

Hasnauenue, 3a/1a9u u obsactu
MIPUMEHEHUSI CIELHaTbHBIX cUCTEM
BOJIOCHA0XKEHUSI.

CriernaiibHble CHCTEMBI BOJOCHAOKEHUS B
MIPOU3BOJICTBEHHBIX, TEXHOJIOTHYECKHUX,

CaHHUTAPHBIX M OXPAHHBIX LIEIISIX.
OCOOEHHOCTh ~ CHCTEM  IIOJa4d  BOABI
BBICOKOTO JaBJICHHS, HEMPEPBIBHOW MK
LUPKYJIUPYIOIIEH.

TexHo0rUH HOJTOTOBKH,
00e33apakKHBaHMUs, YMATICHUS, QUITBTPALII
BOJIBL.

3HaHne CITeHaIbHBIX CHCTEM
BOJIOOTBE/ICHHS
Knaccudukamms TIPOMBIIIJICHHBIX "

OIACHBIX CTOYHBIX BOJI.
OCOOEHHOCTH CTOYHBIX BOJ, XHMHYECKH,

Ouonornyecku u PaanoaKTUBHO
3arps3HEHHBIX.

CrienpianbHble KaHAIM3AIMOHHBIE CHCTEMbI:
repMeTHYHasl, BaKyyMHas, HaropHas
KaHAIN3aIWs, Ppa3nenbHbIiI cbop
TEXHOJIOTHYECKOH CTOYHBIX BOJ.

Crioco0bt OUYUCTKH MIPOMBIIIIEHHBIX

CTOYHBIX BOX ((H3UUeCKHe, XUMHUYECKHE,
Ouonoruueckre, MeMOpaHHbIE TEXHOJIOTUH).
I'miapaBnvika 1 HHKEHEPHBIC 3a1a4K

3aKoHBI JaBIEHUS, pPacxoja, CKOPOCTH B
Tpybax.

I'mapaBnudeckie IPHHIHIBI PAOOTHI CHCTEM
JIaBJICHUS, BaKyyMa M IIUPKYJISIIUH.

PexuMbl paboTEI HACOCOB, KOMIIPECCOPOB U
OCHOBBI BBIOOpA.

I'miapaBnudeckie  OCOOEHHOCTH — CHCTEM,
pabOTAIOINX C BBICOKOTEMIIEPATYPHBIMH,
arpecCHUBHBIMU KUIKOCTIMU.

HaBbIKH: HIKCHEPHBIC BBIYHCIUTEIbHBIC
HaBBIKH

Pacuer pacxoma BOJBI B CIELHATBHBIX
cucteMax (CHCTEMBI J03alpaBKH, CHCTEMBI
OXJTXK/ICHHUS, TEXHUYCCKHE CHCTEMBI
BOJIOCHA0XKEHNUS ).

Onpenenenne  jguamerpa TpyObl, THIa
HAcoca ¥ MOIIHOCTH.

BrimonHeHne  THAPaBIMYECKUX — PacyeToB




CHCTEM BBICOKOTO IaBJICHHUS, BaKyyma WIH
TePMETHYHOCTH.

Pacuer HEOOXOIUMBIX napameTpoB
TEXHOJIOTHYECKUX OYHUCTHBIX COOPYXKEHHUI
CTOYHBIX BOJL.

HaBbIKY IPOEKTHPOBAHUS U CXEMATU3ALUK
IIpoekTupoBaHie pabovnX YepTEKEH, y3I10B
U Y3JI0B CHELHAbHBIX CHCTEM.
IlnaHupoBaHue CHCTEM BOJOCHAOXKEHHS H
KaHAINU3aLHU sl ONACHBIX IIPOU3BOICTB.
MopenupoBaHue 1 PHCOBAHHE WHKEHEPHBIX
CHCTEM B TakMX [porpamMMax, Kak
AutoCAD, WaterCAD, EPANET, Civil 3D.
HaBplkn NOHMMaHUS TMPOU3BOACTBEHHBIX U
TEXHOJIOTHYECKUX TIPOLIECCOB

AHaM3 PEXHMOB BOJOMOTPEONCHHUS B
TEXHOJIOTHH MPOU3BOICTBA.

OneHka cocTaBa CIIeIHaIbHOM
BOJIOIIPOBOIHOM BOJIBI H BBIOOD
COOTBETCTBYIOLIEH €/ TEXHOJIOTMU OYUCTKH.
OnpeneneHre  NpaBWIBHOW — pabOTBl |
HAJISKHOCTH CIIEIHAIBHBIX CHCTEM.

Special water
supply and
sanitation systems

BD/EC

SWSSS
/3303

15/30/50/10/15

Prerequisites:
hydropower
installations
Post-requesits:
Constructions
of water supply
and sanitation
facilities

Purpose: Training in special
methods of water purification:
coagulation-dosing of reagents,
filtration;  pre-purification and
special methods of purification.
Training in the technology of
physical, chemical, gravitational
purification and special methods
of purification of drinking and
wastewater

Content: Methods for improving
water quality and meeting
industrial requirements for water
and its composition. Algorithms
for fulfilling the requirements of a
special cleaning technology. The
processes of softening,
disinfection, manga nirovaniya,
disinfection, deodorization,
precipitation, water filtration.
Flotation and sorption, methods
of membrane purification.

Education: features of special water supply
systems

The student learns the following theoretical
concepts:

Purpose, tasks and areas of application of
special water supply systems.

Special water supply systems for industrial,
technological, sanitary and  security
purposes.

A special feature of high-pressure,
continuous or circulating water supply
systems.

Technologies  of  water  preparation,
disinfection, softening, filtration.

Knowledge of special drainage systems
Classification of industrial and hazardous
wastewater.

Features of wastewater that is chemically,
biologically, and radiologically
contaminated.

Special sewage systems: hermetic, vacuum,
pressure sewerage, separate collection of
technological wastewater.

Industrial wastewater treatment methods
(physical, chemical, biological, membrane
technologies).

Hydraulics and engineering tasks

The laws of pressure, flow, and velocity in
pipes.

Hydraulic  principles of operation of
pressure, vacuum and circulation systems.
Operating modes of pumps, compressors and
the basics of choice.

Hydraulic features of systems working with




high-temperature, aggressive liquids.

Skills: Engineering computing skills
Calculation of water consumption in special
systems (refueling systems, cooling systems,
technical water supply systems).
Determination of pipe diameter, pump type
and power.

Performing hydraulic calculations of high-
pressure, vacuum, or tightness systems.
Calculation of necessary parameters of
technological wastewater treatment plants.
Design and schematization skills

Design of working drawings, components
and assemblies of special systems.

Planning of water supply and sewerage
systems for hazardous industries.

Modeling and drawing of engineering
systems in such programs as AutoCAD,
WaterCAD, EPANET, Civil 3D.

Skills in understanding production and
technological processes

Analysis of water consumption modes in
production technology.

Assessment of the composition of special tap
water and selection of the appropriate
purification technology.

Determining the correct operation and
reliability of special systems.

Cy pecypcTapbiH
KEIIeHIi
naijanany

BIl/ TK

SRKP/3215

30/30/15/60/15/
30

IIpepexkBU3HTT
ep:

OHLIpiCTIK
npaxkTuka I
IMocTpexBe3ut
Tep:

XKep actbt
CyJIapbIH 13118y
JKoHe Oapray

MakcaTbl: CTYJCHT OHEPKAcCiITe,
ayBUTIIApYaIIbUIBIFBIH/A,

Kanamapga Cy  pecypcTapblH
Oackapy MocenenepiH — Iemry.
Ma3MyHBI:  CTYHEHTTEpHI Cy

pecypcrapbiH YTHIMJIBI
nanganaHaThIH cy
1IapyalbUIBIFbI KeIleH1epiH

€CenTey/IiH Heri3ri aaicrepi MeH
Kobanay — oficrepiHe,  CyABIH
OHIMCI3  IIBIFBIHBIH  a3aiiTy
JKOHIHJIET1 ic-mapanxappt
a3ipieyre yHpery, COHIai-ak cy
00BEKTINEpiH KOprayFa
OarpITTaFaH  Cy KOpray ic-
mapanapblH TPaKTHKaga TypbiC
KepceTyre yipery. AyMaKTsl
CYMEH  KaMTaMachl3  €Ty,Cy
[IAPYAIIBUIBIFEl  iC-TIIapaIapbIH
aziprey Ke3iHge cy
pecypcTapbiHBIH  PEXHUMI  KOHE
OJapABIH TaOWFU >Karaaiinap by
e3repyine acepin Oaranay
OoitbIHIIA QHBIKTAMaJIbIK
MaTepuanabl 3 OeTiHue ipikTey
JKOHE  KOPBITY  J[aFIBICBIHBIH
Gouysl

Bimimi:  Cy pecypcTapbIHBIH TEOPHSUIBIK
Heri3nepi

XKepperi cy KopnapbIHBIH TYpJepi: e3eHaep,
KeJJep, Cy KoWMaiapsl, OaTmakTap, >Kep
aCTHI CyJIaphblL.

Cy alfHaNbIMBIHBIH TaOUFH 3aHJBUIBIKTAPBI
JKOHE KIIMMATTHIK (hakTopiiap acepi.

Cy  pecypcTapblHBIH  Camachl  JKOHE
9KOJIOTHSUIBIK JKaFAaiibiH Oaranay.

Cy OamaHChIH ecenTey: TaOUFH JKOHE
AQHTPONOTeHAIK  (akTOopIapiabl  eckepe

OTBIPBIIL.
Cy pecypcTapblH KEIIEHIl mNaiganany
MIPUHIAITEP]

Cy pecypcTapblH aybul MIAapyallbUIBIFHI,
OHEpPKACi, KOMMYHAJI/IbI CEeKTOp,
SHEpreTHKa JKOHE OKOJIOTHS YIINH THIMI
Oeuy.

Cy pecypcTapblH pamyoHaIABl HaiizamaHy
JKOHE Cy JKOFaJITYbIH a3aifTy ajticTepi.

Cy pecypcTrapblH KOpFay: JIaCTaHy/Ibl ajlIblH
aly, Kalita eHIey JKOHE  Ta3apTy
TEXHOJIOTHSUIApHL.

DKOIOTHSIBIK KOHE 9KOHOMHUKAIIBIK
TUIMIUTIKTI KAMTaMachl3 €Ty KaruJaiaphl.
JlaFapichl: Cy pecypcrapsin Oaranay
JKOHE MOHHTOPUHT

O3enep, Kouzep, Cy KoHMalaphl XKoHE XKep




acThl CyJapbIHBIH KOJIEMiH JXOHE CamachlH
ecemnrey.

Cy IUBIFBIHBI, TYTHIHY JXKOHE Cy OalaHCHIH
AHBIKTAY.

Cy camachl KOPCETKIIUITEepiH Talaay »MKoHe
9KOJIOTHSUIBIK Kayil-KaTep/i Oaranmay.
HmxeHepitik jxoHe )obanay TarabUIapbl

Cy wapyalubUIbIFbl OOBEKTIEpiH THIMAI
naiiianany cxemanapblH xobanay.

Cy pecypcTapblH ey, cyapy, ApEeHaX KIHE
9HEPreTUKANBIK XKYHeNepiH HHTerpalusiay.
Osenuepai  perrey, Oererrep MeH Cy
KoHMasapbiH Hackapy GolibIHIIA
HHKCHEPJIK eCenTep JKYPrizy.

Kowmmexchoe
HCIIONB30BaHHE
BOJIHBIX
pecypcos/

B/ KB

KIVR/3215

30/30/15/60/15/
30

IIpepexBuU3NT
bI:
IIpousBonacTBeH
Hasl npakTuka |
IocTpexBe3uT
bI:

ITouck n
pasBenka
MOJ3EMHBIX BOJL

Hean: pelieHue npobieM
yHpaBIeHUS BOJHBIMH
pecypcaMy B HPOMBIIIIEHHOCTH,
CEeNbCKOM  XO3SIHCTBE,rOpoJax.

Copep:xanue: o0y4eHue
CTYJCHTOB OCHOBHBIM METOJaM
pacuera u MeTozaM
MPOCKTUPOBAHUS

BOJIOXO35HICTBEHHBIX KOMIUICKCOB
PAIMOHATIBHOTO  UCHOJIb30BaHUS
BOJIHBIX PpECypCcOB, pa3paboTke
MEpOIIPUATHH 10  CHUXKCHHUIO
HENPOJYKTUBHOTO pacxoja BOJbI,
a TaKKe MPAaBUILHOMY
OTPaXKEHHIO Ha MPaKTHKE
BOJOOXPAHHBIX  MEPOIPHATHIA,
HampaBJIEHHbBIX Ha OXpaHy
BOJHBIX  OOBEKTOB.  HalHuYHE
HaBBIKOB CaMOCTOSITENIEHOTO
otbopa " 000011eHHs
CIPAaBOYHOTO  Marepuaiga 1o
BOJIOCHA0KECHUIO

TEPPUTOPUH, PEXKUMY BOJIHBIX
pecypcoB npu paspaboTke
BOJTOXO3SHCTBEHHBIX
MEpONpUATHA U  OLEHKE HX
BITUSTHHS Ha HU3MEHEHUE
MIPUPOIHBIX YCIOBUH

OOpa3oBaHHMe: TEOPETHYECKUE  OCHOBBI
BOJIHBIX PECYPCOB

Buapl BOAHBIX PECypcoB Ha 3eMile: PEKH,
03epa, BOJAOEMBI, 00JIOTa, TPYHTOBBIC BOJIBL.
IIpuponHble 3aKOHOMEPHOCTH KPYTrOBOpPOTa
BOJIbI ¥ BJIMSTHUE KIIMMATHYECKUX (DAaKTOPOB.
OneHka KadecTBa W IKOJIOTHYECKOTO
COCTOSTHHSI BOAHBIX PECYPCOB.

Pacuer BogHOro OajaHca: ¢ y4eTOM
TIPUPOJHBIX M AaHTPOIIOT€HHBIX (DAaKTOPOB.
TIpyHIMOBI KOMIUIEKCHOTO HCIIOIb30BAHUS
BOJIHBIX PECYPCOB

D(pheKTUBHOE  paclpenelieHHe  BOAHBIX
pPEecypcoB Ui CEIbCKOTO  XO3SIHCTBA,
MPOMBILUICHHOCTH, KOMMYHAaJIbHOTO
CEKTOpA, SHEPIeTHKHU U SKOJIOTHH.
PanmonanbHOe  MCIONB30BAHUE — BOIHBIX
PECYpcOB W METOJIbl CHHXXEHHS IOTeph
BOJIBL.

OxpaHa BOJHBIX PECYpPCOB: TEXHOJIOTHU
NPOMIIAKTHKH, TMepepaboTKH H  OYUCTKH
3arpsA3HEHUN.

TIpuHIMOBl 0OecTIeueHHsT YKOJIOTHYECKONH H
9KOHOMHUUYECKOH 3P (HEKTHBHOCTH.

HaBbIKH: OLlCHKA W MOHHTOPHHI BOJHBIX
pecypcoB

Pacuer oObema u KauecTBa pek, 03ep,
BOJJOXPAHWIHII H TIOJ3EMHBIX BOJ.
Omnpenenenne pacxoia BOABL, pacxoma H
BOJHOro OaJjiaHca.

AHanu3 TmokasaTelneil KadecTBa BOJABI U
OIIEHKA SKOJIOTHYECKUX PUCKOB.
MHxeHepHBIE U IPOEKTHBIE HABBIKH
IIpoekTnpoBaHHE CXeM palHMOHAILHOTO
HCITOJIb30BAHUS BOJIOXO3SIICTBEHHBIX
00BEKTOB.

Wurerpanys pacrpeneneHus BOJIHBIX
PECYpCOB, UPPHUTAMOHHBIX, APCHAKHBIX H
9HEPreTUYECKUX CHCTEM.

IIpoBeneHne HHXXCHEPHBIX pacyeToB IIO
PETYIUPOBAHHIO pex, YIPaBICHUIO
IUIOTUHAMH U BOJOXPAHUIUIIAMHU.




Integrated use of
Water Resources

BD/EC

IWR/3215

30/30/15/60/15/
30

Prerequisites:
Production
practice |
Post-requesits:
Search and
exploration of
groundwater

Purpose: to solve the problems
of water resources management
in industry, agriculture, cities.
Content: teaching students the
basic methods of calculation and
design  methods of  water
management ~ complexes  of
rational use of water resources,
the development of measures to
reduce  unproductive  water
consumption, as well as the
correct reflection in practice of
water protection measures aimed
at protecting water bodies.
availability — of  skills of
independent selection and
generalization ~ of  reference
material on the water supply of
the territory, the regime of water
resources in the development of
water management measures and
assessment of their impact on
changes in natural conditions

Education: theoretical foundations of water
resources

Types of water resources on earth: rivers,
lakes, reservoirs, swamps, groundwater.
Natural patterns of the water cycle and the
influence of climatic factors.

Assessment of the quality and ecological
status of water resources.

Calculation of the water balance: taking into
account natural and anthropogenic factors.
Principles of integrated use of water
resources

Efficient allocation of water resources for
agriculture, industry, utilities, energy and
ecology.

Rational use of water resources and methods
to reduce water losses.

Protection of water resources: technologies
for prevention, processing and purification
of pollution.

Principles of ensuring environmental and
economic efficiency.

Skills: assessment and monitoring of water
resources

Calculation of the volume and quality of
rivers, lakes, reservoirs, and groundwater.
Determination of water consumption, flow
rate and water balance.

Analysis of water quality indicators and
assessment of environmental risks.
Engineering and design skills

Designing schemes for the rational use of
water facilities.

Integration of water resource allocation,
irrigation, drainage and energy systems.
Carrying out engineering calculations for
river regulation, dam and reservoir
management.

Cy pecypcTapbiH
TUIMII Maiianany

BIl/ TK

SRTP/3215

30/30/15/60/15/
30

IIpepexkBU3UTT
ep:

OHIIpICTIK
npakThka I
IMocTpexBe3uT
Tep:

Kep acter
CyJapbIH i31ey
JKoHe Oapnay

MakcaTbl:  CyOsl  YHeMuey
OapbIChIHAA  KaHIIa  Kapaxar
YHEMJICNETIHIH aHbIKTay. AybI3
CyBl YHEMIIEY Macerneci
JKaibIH/Ia TONBIFBIPAK aKIIapaTTap
any.

Ma3smyHbI: Kazakcran
PecryOnukacblHga Cyabl TYTHIHY
MEH aFbI3y[BbIH arbIMJIbl JKOHE
Oomamrak — MocerneNnepiH  THIMIi
Cynbl naiganany OOMBIHIIA
3epTTeyNepre apHajfaH KypCTh
6imy,Kazakcran
9KOHOMHUKACHIHBIH
CEKTOpJIAPBIHAA Cy/bl Haiifanany
MEH KOpFay/IblH KYpPBUIBIMBI MEH
JIMHAMHKACBIHBIH
KOPCETKIIITepiH  Tajjay,Kasipri

Bimimi:  Cy pecypcrapbl Typassl Kanmbl
6imim

XKep ycri sxoHE Kep acThl CyNapbIHBIH
TYpIiepi, KOpapel MEH KeJeMi.

Cy aliHaNBIMBIHBIH TaOUFH 3aHIBLIBIKTAPbL:
aTMoc(epanblK JKaybIH-IIANIBIH, ©3CHIep,
KeJep, Oarmakrap.

Cy camachl MEH XUMUSIIBIK, OHOIOTHSIIBIK
JKOHE (PU3UKATIBIK KOPCETKIIITED.

Cy pecypCTapbIHbIH AQHTPOIOTeH/TIK
ocepnepin  (KypbUIbIC, OHJIpIC, cyapy)
Oaranay.

Cy pecypcrapblH  THIMII — HaiinamaHy
MPUHIKANTEP]

Cy pecypcrapblH panuoHaNAbl 0eiy: aybul
MIapyaIIbUIBIFEl, ©HEPKACIN, KOMMYHAJIBI
CEKTOP, DHEPIeTHKA.

Cy IIGIFBIHBIH a3aiiTy JKOHE pe3epBTepHi




JeHreie Cyasl THIMII KOJJIaHy
OoiipIHIIA 3epTTeynepai Oaranay.

Pecypcrapst THIMII
naigananyabiy Herisri
OarbITTapbIHBIH Oipi-Kaiita eHgen
naiianany,ra3aiayabiy JKaHa

TexHoJorusapeiH  Konjpany. Cy
pecypcTapelH  KOpray — JKOHE
YTBIMABI  TANAIaHy — Moceneci
ajam3aT YIUiH eMIpJiK MaHBI3/IbI
Macelie GOJIbII TaObLIaIbI

YHEMIEY dIicTepi.
CynplH  KaliTa eHAeNyl JKOHE KaiiTta

KOJIIAHBLITYBI.
DKOJIOTHAIIBIK, 5KOHOMHKAIIBIK JKOHE
QNIEYMETTIK THIMIUTIKTI KaMTaMachl3 €Ty
KaFUIaIapsl.

Jlarabichl: Cy pecypcrapbiH Oaranay

YKOHE MOHHTOPUHT
O3senziep, Keaep, Cy KoWMaapbl MEH JXep
acThl CyJIapbIHBIH KOJEMiH, CallachlH XKOHE
pe3epBiH Oaranay.

Cy IUBIFBIHBI, TYTHIHY JXKoHE Cy OanaHCHIH
AHBIKTAY.

Cy camacel  KOpCETKIIITEpiH  Tanjay,
9KOJIOTHSUIBIK Kayil-KaTepiepai Oaranay.
HmxeHepiik jxoHe xobanay IafablUiapbl

Cy pecypcrapbiH THiMAI Oemy koHe
naiiaany cxeManapbiH jxo0anay.

Cyapy, ApeHax, 9SHEpPIeTHKAJbIK IKOHE
OHIIPICTIK JKYienepai HHTerpalusiay.

Cy  KopmapblH  TYpakTel  HaiizanaHy
MaKCaTbIH/IA THIPOTEXHHUKAIIBIK
o0BbeKTiep i xobanay.

PanmonansHOe
HCIO0JIb30BaHHE
BOJIHBIX PECYpCOB

5/ KB

RIVR/3215

30/30/15/60/15/
30

IpepexBU3NT
bI:
IIpousBonacTBeH
Hasl npakTuka |
IocTpexBe3uT
bI:

Iouck n
pasBenka
MOJI3EMHBIX BOJL

Leab: COCTOMT B TOM, YTOOBI
OIpeNieNIUTh, CKOJIBKO CPEACTB
OyIer COKOHOMJICHO B Ipolecce
9KOHOMHH  BOAbL  [lomyduts
6osiee moApOOHYIO HHpOpPMALIUIO
o BOIPOCAM 9KOHOMHHU
TMUTHEEBOU BOJIBI.

Copaep:xaHue: 3HaHHE Kypca Ha
nccleoBanys 1o 3¢ GpeKTHBHOMY
BOJIONIONB30BAHUIO  TEKYIIUX H
Oymymumx npobiem
BOJIONIOTPEOICHHS "
BOJOOTBeleHNs B PecmyOimke
Kazaxcran, aHamu3 mnokasaTeneit
CTPYKTYpBI u JUHAMHIKH
BOJIOIIONB30BAHUSI M OXpaHBI B
CeKTopax 9KOHOMHKH
Kazaxcrana, OIICHKA
ncclenoBannil o 3 peKTHBHOMY
BOJIONIOIb30BAHUIO Ha
COBpEMEHHOM ypoBHe. OJHUM U3
OCHOBHBIX HaIpaBJIeHUH
3(G(GEKTUBHOTO  HMCIOJIL30BAHUS
pEcypcoB sBIIsIeTCs IepepaboTKa,
HCIIOB30BaHNe HOBBIX
TEXHOJOTHH O4uCTKH. [Ipobnema
OXpaHbl W PAIHOHATIBLHOTO

HCIOJIb30BaHUS BOJIHBIX
pECypcoB  SIBISCTCS  KU3HEHHO
Ba)KHBIM BOIIPOCOM st
YeJI0BEUECTBA

O0pa3oBanue: 0OIIME 3HAHHUSA O BOAHBIX
pecypcax

Bupel, 3amacel 1 005eMBI HOBEPXHOCTHBIX U
TIO3€MHBIX BOJI.

IpuponHbie 3aKOHOMEPHOCTH KPYrOBOpOTa
BOIBI: aTMOC(epHbIe OCAJKH, PEKH, 03epa,
6orota.

KauectBo BOJIBI u XUMHYECKHE,
Ouonornueckue 1 HU3NUECKIE MOKA3ATENH.
OneHka  aHTPOIIOTEHHOTO  BO3JEHCTBUSA
BOJTHBIX pecypcoB (cTpOHTENBCTBO,
MIPOM3BO/ICTBO, OPOLICHUE).

IpuHIMnE 3G GEKTHBHOTO HCIIOIb30BaHUSL

BOJHBIX PECYPCOB
PanuonansHOe  pacmpezneneHHe — BOAHBIX
pecypcoB: CeIbCKOoe XO3SIHCTBO,

MPOMBIIUIEHHOCTh, KOMMYHAJIBHBIH CEKTOp,
SHepreTuKa.

Meroapl  CHIXKEHHS pacxoja BOIBl U
9KOHOMHH PE3EPBOB.

TlepepaboTka ¥ MOBTOPHOE HCIIOIH30BAHUE
BOJIBI.

TlpuHnmnel  oOecredeHus: 3KOJIOTHYECKOH,
3KOHOMHUYECKON " COIMAJIbHOM
a¢dexTuBHOCTH.

HaBpIKH: OIlGHKAa M MOHHMTOPHMHT BOJHBIX
pecypcoB

OnerHka o0beMa, KayecTBa M pe3epBa pek,
03€ep, BOJOXPAHMIIHII U TOJ3EMHBIX BOJI.
OmnpeneneHre pacxoia BOABL, pacxoma H
BOJIHOTO OajiaHca.

Amnanu3  ToKaszareneil  KauecTBa  BOJIBI,
OreHKa YKOJIOTHYECKUX PUCKOB.




HuxeHepHbIe M IPOEKTHBIE HABBIKH
IMpoexTupoBanne  cxem  3(pHEKTUBHOTO
pacmpeneneHuss U HCIOIb30BAaHHUS BOXHBIX
pecypcoB.

HHrerpaiis UppUTalOHHbBIX, JPEHAXKHBIX,
JHEPreTUYeCKUX M  IPOU3BOACTBEHHBIX
CHCTEM.

IIpoextupoBanue TUAPOTEXHHYECKHX
00BEKTOB c LeTIBI0 YCTOWYIHBOrO
HCIIOJIb30BAHUsI BOJHBIX PECYPCOB.

Rational use of
water resources

BD/EC

RUWR
/3215

30/30/15/60/15/
30

Prerequisites:
Production
practice |
Post-requesits:
Search and
exploration of
groundwater

Purpose: The goal is to
determine how much money will
be saved in the process of saving
water. Get more  detailed
information on saving drinking
water.

Content:  knowledge of the
course on research on effective
water use of current and future
problems of water consumption
and sanitation in the Republic of
Kazakhstan, analysis of indicators
of the structure and dynamics of
water use and protection in the
sectors of the economy of
Kazakhstan, evaluation of
research on effective water use at
the current level. One of the main
directions of efficient use of
resources is recycling, the use of
new cleaning technologies. The
problem of protection and
rational use of water resources is
a vital issue for humanity

Education: general knowledge about water
resources

Types, reserves, and volumes of surface and
groundwater.

Natural patterns of the water cycle:
precipitation, rivers, lakes, swamps.

Water quality and chemical, biological and
physical parameters.

Assessment of anthropogenic impact of
water resources (construction, production,
irrigation).

Principles of efficient use of water resources
Rational allocation of water resources:
agriculture, industry, public utilities, energy.
Methods of reducing water consumption and
saving reserves.

Recycling and reuse of water.

Principles of ensuring environmental,
economic and social efficiency.

Skills: assessment and monitoring of water
resources

Assessment of the volume, quality, and
reserves of rivers, lakes, reservoirs, and
groundwater.

Determination of water consumption, flow
rate and water balance.

Analysis of water quality indicators,
Assessment of environmental risks.
Engineering and design skills

Designing schemes for efficient allocation
and use of water resources.

Integration of irrigation, drainage, energy
and production systems.

Design of hydraulic engineering facilities for
the purpose of sustainable use of water
resources.

Cymen
KaOIbIKTay JKOHE
cy 6ypy
KYPBUIBIMIAPBIHEI
H
KOHCTPYKIHSUIAP
BI

BIl/ TK

SZhSBKK/
4304

15/30/50/10/15

IIpepexkBU3UTT
ep: Kep actel
CynapblH i37ey
XKoHe  Oapiay/
IHocTpexBe3ut
Tep:

CymeHn
KaOIbIKTay
JKOHE cy Oypy
KYPBUIBIMBI

MaxcaTbI:CTyJCHTTEepAEe CyMEH
KabIpIKTay JKkoHE Ccy  Oypy
KyHenepin xobanay, cainy XoHe
nmaijanany YIIiH KaxeTTi Oimim
MEH JaFAbUIapAbl KAIBIITACTHIPY,
COHJai-ak  OChl  cajanapaarbl

UHKCHEPIIiK KYPBUIBICTAPIBIH
KYMBIC TIPUHIUNTEPIH TYCiHY
OOJIBIIT TaObIIABL.

Ma3mynbl:CymMeH  xaOabIKTay

Bimimi: KypbputbIMaapplH,  TEOPHSIIBIK
Heri3nepi

Cy pecypcTapblH TachIMalay, CaKTay XKoHe
naianany oOBEKTLIepiHIH Heri3ri TypIepi:
Cy KaObUIIarblliTap, HAcoC CTaHIHSUIaphI,
KYOBIp JKeliyepi, Cy KoMMaiapbl, KaHajinap,
Kopi3 xeminepi.

KypbutbiMaapapig HHKEHEPITIK
KOHCTPYKIHSIBIK HPHHIOUNTEPi: OEpiKTiK,
TYPAKTBUIBIK, THAPABIMKAIBIK THIMALTIK.




JKoHe ¢y  Oypy  Herizmepi:
YHBIMIACTBIPY HPHHIMOTEP],
JKYHenepaiH Typiepi, Cy TapTy
KYPBUIBICTAPBI MEH Cy KYOBIpBI

JKENIepiHiH HKIKTEITYi. Cy
KYOBIpBI JKeminiepi MeH cy Oypy
Keniiepine apHaJFaH
KOHCTPYKIHsIAP MEH
MarepHaniap: KyOBIpIap,
¢durtuHrTEp, COpFBLIap,
KiIanaHmap okoHe T.0. Tasapry
KYPBUIBICTAPBIHBIH

KOHCTPYKLMSUIAPBl MEH  HKYMBIC
mpuHOMNTepl  (aybl3 Cy JKOHE
arplHIBl cymap ymiH). Cymen
KaO/bIKTay —JKoHE cy  Oypy
JKyiienepine apHajIFaH sKa0IbIKThI
ecenTey JKoHe ipiKTey omicTepi.
CyMeH ka0fbIKTay JKoHE Ccy Oypy
Kyiienepin cany HKOHE
naiinanany. CyMeH »xaOJbIKTay
KOoHe ¢y Oypy  Kyitenmepin
JaMBITYIBIH Kasipri
TEHCHIHSUIAPBL.

CymeH kabipIKTay KoHE Cy  Oypy
KYPBUIBIMIAPBIHBIH KJIACCH(DHKAIIHACH JKOHE
KOJIIAHBLITYBI.
Kypsuibic
TEXHOJIOTHsIIaPBI
KyObipap, apmaTypanmap, —pesepByapiap
JKOHE THJPOTEXHHUKAJIBIK KYPbUIBIMAAP YIIIH
KOJIIaHBLIATBIH Herisri MaTepuaniap (6eToH,
TeMipOeTOH, METal, TUIACTHK).
Matepuainap/blH MEXaHUKAJIBIK, XMMUSIIBIK
JKOHE KOPPO3HsIFa KapChl KACHETTepi.

MaTepHaapsl KOHE

Kypsuibic MaTepualIapbIHbIH
THAPABIUKAIBIK  OKyHelepaeri  KoijaHy
epeKLIeNiKTePI.

JlaFabIchl: WmxkeHepinik  ecenrtey
JIaF/IbLIaphl

KypbutbIMAapablH ~ THAPABIMKANBIK — JKOHE
MEXaHHKAIBIK ~ IapaMeTpiepiH  ecentey:
KyOblp  amamerpi, pe3epByap  Keuemi,
apMmaTypa Keaeprici.

Hacoc craHUHsUIapbIHBIH JKYMBIC PEXHMIH
ecemnrey.

Cy xaObuimarbIIITap, KaHaagap *oHe Kopi3
JKENUIEPIHIH ~KOHCTPYKIMSUIBIK — €CeNTepiH
OpbIH/AY.

Kobanay >xoHe CbI3y IaFablIapbl

Cymen kabIpIKTay KOHE Cy  Oypy
00BEeKTLIePiHIH KOHCTPYKIHSLITBIK
CXeManapblH ChI3y.

AutoCAD, Civil 3D, WaterCAD, EPANET

CHUSIKTBI Oarapnamanapaa
KOHCTPYKLUSIIAp/IbI sk00aay.
KoHCTpyKIHsIIBIK JIEMEHTTEPIIH

TpaccachlH TaHJAy JKoHE TopanTap OOMbIHIIA
nIenimMaep Kaobuiaay.

Konctpykin
COOPYKEHHUH
BOJIOCHAOKEHHUS 1
BOZIOOTBEICHUS

5/ KB

KCBB/430
4

15/30/50/10/15

IIpepexBusut
bl: IOUCK U
pasBezika
TIO/I36MHBIX
Box/
IMocTpexBe3uT
bI:

Crpykrypa
BOJIOCHA0KEHUS
u
BOJIOOTBECHHS

Henb:saBasercs GopMHpOBaHHE Y
CTY/ICHTOB 3HAHMH M HABBIKOB,

HEOOXOIMMBIX IS
MIPOEKTUPOBAHUS, CTPOUTEIIHCTBA
" 9KCIUTyaTaluu cucTeEM
BOJIOCHA0KEHHS "
BOJIOOTBEJIEHUS, a TaKKe

MOHMMAHHS MPHHIUIIOB PabOTHI
HIKEHEPHBIX COOPYXKEHUIT B 9THX
00JacTsIX. Conepixanue:
OCHOBBI BOJOCHA0KEHUS u
BOJOOTBEICHUS: TPUHIHIBI
OpraHM3aliM, BHUIBl  CHCTEM,
Kiaccudukaims — BoI03a00pHBIX
COOPYXEHHI U BOJOIPOBOIHBIX
ceTeil. Koncrpykiun u
MaTepHabl Ul BOJOIPOBOJHBIX
CceTe M BOJOOTBOISIIINX CETEH:
TpyOBI, ¢duTnHrY, HACcOCBI,
kianadsl ¥ ap. Koncrpykuum u
MPUHIMIGL  pabOThl  OYHCTHBIX

OOpa3oBaHHMe: TEOPETUYECKUE  OCHOBBI

CTPYKTYp

OCHOBHBIE BUBI 00BEKTOB
TPaHCIIOPTHUPOBKH, XpaHEeHUs "
HCIIOJIb30BaHHS BOJIHBIX pecypcoB:
BOJ103200DHI, HACOCHBIE CTaHIMH,

TpyOOIIPOBOBI, BOJOXPAHMININA, KaHAIEL,
KaHAIU3aLHOHHbIE CETH.

IIpyHuMnBel  WHKEHEpHONW — KOHCTPYKIIMH
KOHCTPYKIMH: MPOYHOCTb, YCTOHYHBOCTS,
ruapaBinyueckas 3QHeKTUBHOCTb.

Knaccudukanms u MIPUMEHEHNE
COOpY)KEHMI BOJIOCHA0KECHHS u
BOJIOOTBE/ICHHUSI.

CTpoutesbHbIC MaTEpHAIbl M TEXHOJIOTHH
OCHOBHBIC MaTepHaJIbl, UCHOJIB3YEeMbIE IS
TPYOOIPOBOAOB, apMaTyphl, Pe3epPByapoB U
THIPOTEXHUYECKUX COOpYKeHuil (OeToH,
KeJIe300€TOH, METaJl, TIACTHK).
MexaHu4ecKHe, XUMHYECKUE u
AQHTHKOPPO3HUIHBIC CBOMCTBA MATEPUATIOB.




COOpYKEHMH (Ui  THUTHEBOU
BOJBI M CTOYHBIX BOJ). MeTomb

pacuera u mog6opa
obopyfoBaHMsl Ul CHCTEM
BOJIOCHA0KEHHS H
BOI0OTBe/icHNsl. CTPOUTEIBCTBO
" 9KCILTyaTalus cUcTeM
BOJIOCHA0KEHHS H

BojooTBefieHHs.  COBpeMeHHEIE
TEHJCHLMM  Pa3BUTHA  CHCTEM
BOJIOCHA0KEHHS 7
BOJJOOTBEICHUS.

OCOOCHHOCTH THPHMEHEHHS CTPOHTENBHBIX
MaTepHaJIoB B THIPABIMYECKHX CHCTEMAX.
HaBBbIKM: HHXCHEPHBIC BBIYHCIUTEIbHbBIC
HaBBIKH

Pacuer ruiapaBIUYecKUX M MEXaHHYECKHX
rapaMeTpoB KOHCTPYKIMH: JHAMETp TPYObI,
00beM pesepByapa, COINpPOTHBIICHUE
apMarypabl.

Pacuer pesxuMa pabOTHI HACOCHBIX CTAHIIUH.
BbInonHeHnEe KOHCTPYKTHMBHBIX —PacyeToB
BO103a00POB, KaHAJIOB ¥ KaHAIM3AIHOHHBIX
CeTe.

HaBbIKn IPOCKTUPOBAHUS M YEPUCHUS
YepTexk KOHCTPYKTHBHBIX CXeM OOBEKTOB
BOJJOCHAOXKEHHS M BOJOOTBE/ICHUS.
IIpoexTupoBanHe KOHCTPYKLMH B TaKHX
nporpammax, kak AutoCAD, Civil 3D,
WaterCAD, EPANET.

Br100op Tpacchl KOHCTPYKTUBHBIX 3JIEMEHTOB
U NIPUHATHE PELICHHUIT 110 y3JIaM.

Designs of water
supply and
sanitation
structures

BD/EC

DWSSS/43
04

15/30/50/10/15

Prerequisites:
search and
exploration of
groundwater
Post-
Prerequisites:
Structure of
water supply
and sanitation

Purpose The aim is to provide
students with the knowledge and
skills necessary for the design,
construction and operation of
water supply and sanitation
systems, as well as an
understanding of the principles of
engineering structures in these
areas. Content:Fundamentals of
water supply and sanitation:
principles of organization, types
of systems, classification of water
intake facilities and water supply
networks.  Constructions  and
materials for water supply and
drainage networks: pipes, fittings,
pumps, valves, etc. Designs and
principles of operation of sewage
treatment plants (for drinking
water and wastewater). Methods
of calculation and selection of
equipment for water supply and
sanitation systems. Construction
and operation of water supply and
sanitation systems. Current trends
in the development of water
supply and sanitation systems.

Education: the theoretical foundations of
structures

The main types of objects for transportation,
storage, and use of water resources are water
intakes, pumping stations, pipelines,
reservoirs, canals, and sewer networks.
Principles of structural engineering: strength,
stability, hydraulic efficiency.

Classification and application of water
supply and sanitation facilities.

Building materials and technologies

The main materials used for pipelines,
fittings, reservoirs and hydraulic structures
(concrete, reinforced concrete, metal,
plastic).

Mechanical, chemical and anti-corrosion
properties of materials.

Features of the use of building materials in
hydraulic systems.

Skills: Engineering computing skills
Calculation of hydraulic and mechanical
parameters of structures: pipe diameter, tank
volume, reinforcement resistance.
Calculation of the pumping station operation
mode.

Performing constructive calculations of
water intakes, channels, and sewer networks.
Design and drafting skills

Drawing of structural schemes of water
supply and sanitation facilities.

Design of structures in such programs as
AutoCAD, Civil 3D, WaterCAD, EPANET.
Choosing the route of structural elements
and making decisions on nodes.

Kommeprranuzarg
Ust )KOHE OM3HEC

KII/ TK

KBZh/4304

15/30/50/10/15

IIpepexkBusuTT
ep:  XKep acte

MaxcaTsbl: CTYJICHTTEPIiH
OusHec-xocnapiay Typasl

Binimi: Kommepuumanuzanms Herizaepi:
Fruteivu JKOHE TEXHOJIOTHSIIBIK




JKocmapiay CylmapblH i37€y | TEOpHsUIBIK OimiMaepiH, COHpmaili- | JKaHAJIBIKTapbl HAPBIKKA LIBIFAPY YFBIMBI.
KoHe  Oapnay/ | ak GusHec-kocmapibl osipreymin | SMATKEPAIK — MEHUIK, [aTeHTTey  IKOHE
HocTpexse3nT apaiibi Ginimuepi Men | JHUCH3MATAY Mocenenepi. .
Tep: VIHHOBALHSIBIK OHIMHIH OMIpIIiK LUK

JaFABLIaPhIH KQJIBIITACTBIPY.
CymeHn BusHnec xocnapiiay Teopusichl:
sKaOaBIKTAY DUpMAHBIE HAKTEL GarbITIADEE, | p.poo JKOCIAp  KYPBUIBIMBI:  ©HIM
KOHe cy Oypy MAaKCaTTbl ~ HApBIKTApblH  MOHE | cpparramacsl, HapPBIKTBIK Tajjay,
KYPBUIBIMbI (GUpMaHBIH OCBI HapBIKTAP/IAFbI MapKETUHT CTPATETUsIChl, KAPAKbUIBIK €CEIl.
opHbIH aHbikTay; Gupmanbiy y3ak | SWOT xone PEST tanpaynaper.
Mep3iMzi koHe Kbicka Mepsimui | CTAPTAll  KYPYIBIH — Ke3HAGPi — MeH
MaKcaTTaphiH,  onmapra  Kon | CTPATETHSAIBIK KOCHapiay.
. VIHBECTHILIMSUTBIK Kocmapiay KOHE
KETKi3y ~ CTpaTeruscbl  MeH .
Kap>KbUIaHIBIPY:
TaKkTHKAChIH TYKBIPBIMAAY. | JIypecTopnapMeH KYMBIC icTey JKOJIIAPBL.
Masmynbr: OM3HCC-MICSHBIH | MeMuekeTTik — JKOHE  JKeKe  TPAHTTap,
taiMainiria  Garamay, F3TKXK | BeHuypuik KapKsuiauipipy.
HoTXKenepi MeH o3ipnemenepni | JKoGaHbiH peHTabeNb LT MeH
KOMMEPIHAIBIK naiinanany | TOYeKennepiu Garanay.
JAFIBUIAPBIH  JIAMBITATEL, KAHA HapsIk »xoHe 6acekenecTik Tanaay:
S N . . | TyTelHymBI ~ CypaHBICBI ~ MEH  HapbIK
omimgi  eHApYAiH HETSM | oo cerrimirin seprTey.
KE3CHAEPIH JKoCTapiiayra bIKNAT | BacekenecTepii Tamjgay »oHE HapbIKTaFbl
erei. BUATKEPIIK ~ MEHIIK | OpHBIH aHBIKTAY.
TYpJIEpiH, TexHonorusutap/pl | 3aHHAMAaJIBIK JKOHE THUKAIIBIK HEri3aep:
KOMMEpIUSIAH/BIPY Kocimkepaik KBI3METTIH KYKBIKTBIK
CTpaTerusIaphia seprreiimi, | HETACPL o
. JInueHsusuiay, KemiCiMIIapTTap, CajibIKTBIK
Kap>KbUIaHIBIPY Ke37epiH .
Lo perrey. naiianany
TaHfayla JKaHa GHIMII 931pnf?y Jarasicel: busHec sxocnap KypacTbIpy:
JKOHE HKBUDKBITY TPOLECIH | Hakrel %k00a HeMece Hies HEri3iHae TOJBIK
Gackapy TOKIPUOECIH | Gu3Hec sxocHap Kasy.
KaJbINTaCTBIPYFa BIKIAN ETY. OHiMHIH HeMmece KBI3METTiH HapBIKTaFbI
OpHBI MEH apTHIKIIBUIBIFBIH CHITATTAY.
KoGansl KOMMEPUMSIAHABIPY SKOJJApPBIH
YCBIHY:
FUTBIME JKaHAIBIKTHI HAPBIKKA Oeifimuey.
TMunorThiKk k002 HalibIHIAY JKOHE ICKe
aceIpy.
KapsKbU1bIK ecernrepi xKyprisy:
Kipic/uibIFpic KecTeciH Kypy.
MuBecTrumsinbK KatapeiMasuiblkTel (ROI,
NPV) ecenrey.
VHHOBanMANBIK Offay >koHE KOCIKEepIIiK
JaFabLIap:
Iporotun xacay, MVP (Minimum Viable
Product) yFeiMbIH KOJIaHY.
Busnec-monens xacay (Mbicanbl, Business
Model Canvas).
’Koba npe3eHTanusChl )KOHE KOpFay:
VinessHBl HHBECTOpFa HEMeCE CaparlllbiFa
CEHIMJIi TYPZ€ TaHBICTHIPY.
Pitch deck paiipinmay koHe — ceitney
JAFABUIAPIH JAMbITY.
Kommeprmanusar | 11/ KB KBP/4304 15/30/50/10/15 IpepexBu3uT Hennb: (opmupoBanue y | O6pa3oBanme: OCHOBBI
ust 1 OGu3Hec bI: TIOUCK U CTYZCHTOB TEOPETUYECKUX | KOMMEpIHAIN3aIH:
[IIAHHPOBAHHUE pasBeaka 3HaHMil 0 Ou3Hec-utaHupoBaHuy, | IToHsTHE BBIBOJA HA PBIHOK HAYYHBIX U




MOJI3EMHBIX
Box/
IMocTpexBe3nT
bI:

Crpykrypa
BOJIOCHAOKEHHS
u
BOZIOOTBEICHUS

a TaKKe CIeLHUAIbHBIX 3HAHUH U
HaBBIKOB ~ pa3paboTKu  OH3Hec-
iaHa. OnpeneanTs KOHKPETHbIC
HaIpaBICHUS JIeSTEIIbHOCTH
(UpMBI, LieTIeBbIe PHIHKH U MECTO
¢upMBl  Ha  ITHX  PBIHKAx;
chopMyIUpOBaTH
JI0JITOBPEMEHHBIE u
KPaTKOCPOYHbIE ILeIH  (UPMBL,
CTpaTerMi0 W  TAaKTUKY  HUX
JOCTUKCHHUSL.

Conep:xanue:  BripabartbiBaet
HaBBIKH OLIEHKH 3()(EKTHBHOCTH
OusHec-uJeH,  KOMMEPYECKOro
HCIOIb30BaHUS Ppe3ysbTaToB
HUOKP u pa3paboTok,
CrocoOCTBYET  IJIAHUPOBAHHUIO
OCHOBHBIX 3TallOB MPOM3BOJCTBA
HOBOTO NpOAyKTa. M3ydaer Bub
HMHTEIUIEKTYaJIbHOH
COOCTBEHHOCTH, CTpaTeruu
KOMMEpIHAIM3al1i TEXHOJIOTHH,
crnoco0cTByeT — (OPMHUPOBAHHIO
OIBITA YNPABICHHS IIPOLIECCOM
pa3paboTKu W HPOJBHIKECHUS
HOBOTO IIPOJYKTa IPH BHIOOpE
HCTOYHUKOB (PHHAHCHPOBAHHSI.

TEXHOJOI'MYCCKUX HOBIICCTB.

Bomnpocst HHTEIUIEKTYalIbHOM
COOCTBEHHOCTH, MIATCHTOBAHHUS u
JINIIEH3UPOBAHHS.

JKu3HeHHBII LUK HMHHOBALIHOHHOTO
MIPOJyKTa.

Teopust busHec-maHupoBaHus:

Crpykrypa Busnec-mana: OIUCaHuE

NIPOJyKTa, aHAIM3 PBIHKA, MapKETHHTOBas
crparterust, GMHAHCOBBIH y4eT.

SWOT-u PEST-ananus3bl.

OTanbl W CTpaTerHyeckoe ILIaHWPOBAHUE
CO3J]aHMs CTapTara.
HHBecTHIIIOHHOE
(uHAHCHPOBaHUE:
Croco0bl paboThI ¢ HHBECTOPAMH.
locynapcTBeHHBIE M YaCTHbIE TPAHTHI,
BEHUypHOE (PUHAHCHPOBAHHUE.

OreHKa peHTabeNbHOCTH U PUCKOB MIPOEKTA.
AHaiu3 pelHKA U KOHKYPCHIIUH:
HccnenoBanue MOTpeOUTENBECKOTO CIIpOca U
MOTPEOHOCTH PBIHKA.

AHaim3 KOHKYPEHTOB H ONPE/ENICHHEe MeCTa
Ha PBIHKE.

3aKOHO/ATENBHBIC M STUYECKUE OCHOBBI:
IIpaBoBbIE OCHOBBI MPEANPUHUMATEIBCKOM
JESATEILHOCTH.

JInneH3upoBaHUe, KOHTPAKTHI, HAJIOTOBOE
perynupoBaHue. HCIIOIb30BaHUE

HasbIkn: cocraBienne busnec-miana:
Hanucanne monHoro OW3Hec-IUIaHa Ha
OCHOBE KOHKPETHOTO IIPOEKTa HITH H/ICH.
Omucanne  MecTa W IPEHMYIIECTBA
MPOJIYKTa MJIN YCIYTH Ha PBIHKE.
IIpenocraBnenue nmyreit KOMMepLUANIU3aUI
MIPOEKTA:

Ananranys HayqHBIX OTKPBITHI K PHIHKY.
IMoxgroroBka M peanu3alds IHIOTHOTO
MIPOEKTA.

Benenne GpuHaHCOBOI OTUYETHOCTH:
Co3znanue rpaduka BBOAa/BBIBOIA.

Pacuer nmoxomHoctn wuHBectHimii (RO,
NPV).

VIHHOBaNMOHHOE MBILITICHHE u
MIpeIPUHAMATEIBCKAE HABBIKH:

Co3maHue  OPOTOTHNA,  MCIOJIB30BAHHE
nousaTuss MVP (Minimum Viable Product).
Co3nanne  busnec-mozmenu  (Hampumep,
Business Model Canvas).

IIpe3eHTanys MPOEKTa U 3alIUTa:

VYBepeHHO MpPEICTaBUTh HJCKO HHBECTOPY
HITH 9KCTIEPTY.

Tloaroroska Pitch deck u pa3Butue peueBbix
HaBBIKOB.

IUTAHUPOBAHUE u

Commercializatio
n and Business

PD/EC

CBP/4304

15/30/50/10/15

Prerequisites:
search and

Purpose: to form students'
theoretical  knowledge about

Education: fundamentals of

commercialization:




Planning

exploration of
groundwater
Post-
Prerequisites:
Structure of
water supply
and sanitation

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
markets; formulate long-term and
short-term goals of the firm,
strategy and tactics to achieve
them.

Content: Develops skills for
evaluating the effectiveness of a
business idea, commercial use of
R&D and development results,
contributes to planning the main
stages of production of a new
product. Studies the types of
intellectual property, technology
commercialization strategies,
contributes to the formation of
experience in managing the
process of developing and
promoting a new product when
choosing sources of financing.

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:

Business plan structure: product description,
market analysis, marketing strategy,
financial accounting.

SWOT and PEST analyses.

Stages and strategic planning of startup
creation.

Investment planning and financing:

Ways to work with investors.

Public and private grants, venture financing.
Assessment of the profitability and risks of
the project.

Market and competition analysis:

A study of consumer demand and market
needs.

Competitor analysis and market positioning.
Legislative and ethical framework:

The legal basis of entrepreneurial activity.
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 actet BIT/TK ZhASIB/32 30/30/55/12,5/2 ITpepexBU3NT Makcarbl: xKep actel | Binmimi: I'maporeonorus Heriznepi:
CyJapbIH i31ey 16 25 bl: Cy CyJapbIHBIH TaOuru pecypcrapbl | JKep acTel cymapblHBIH Typiepi (TpyHT
JkoHe Oapray pecypcTapbiH JKOHE OJIap[bl aHBIKTAay OJicTepi; | CyJapbl, apTe3HaH/BIK XoHe T.0.).
KeIIeH1 JKEp acThl CyAapblHbIH KochiMia | CyAblH TCONOTHSIIBIK — KYPBUIBIMIAPIAFBI
naiianany KOpJIapbl; JKep acTbl CYJIAphIHBIH | KO3FaJbIChl MCH KHHAIY 3aHbUIBIKTAPHI.




IocTpexBe3uT | MaiinamaHy KopiiapblH Oaranay. I3ney-6apinay sKyMBICTapBIHBIH KE3€HJEPi:
Tep: Ma3smyHbI: XKep acTbl Cynapbl | AnablH ana i3jey, ismectipy, Oapniay »koHe
Cymen KEH OpBIHAAPHIHBIH KYPBUIBIMBI | OKCIUTyaTalWsUIbIK Oapiay Ke3eHaepi.
JKaOABIKTAY MEH Tapaly epeKIIeNiKTepiH, | ©Op Ke3eHre coiikec 9icTep MeH MiHIETTEp.
JKoHE cy Oypy Kopiapabl i3zey, Oapnay koHe | I'eodmsukaibik omictep:
KYpBUIBIMIApBIH | Oarajay OH;ICTepiH, ep acThl | ONeKTPIiK Gapmay, ceiicMopasBezika,
BIH Cymapbl  KOpJapbl — JKOHIHAEri | MarHUTOTEILTypPHKaJbIK KOHE
KOHCTPYKLHMsIAa | MEMIICKETTIK KOMHUCCHSIHBIH | PaAMOTCOXHMMSIIBIK SICTep.
pEI TaJanTapbiH ecKepe oThipbi, ¢y | Kyprak aiiMakrapma »kep acTel CyJapbiH
KeH OpBIHAAPBIH urepyni | i3mey epekiuernikrepi.
sepaeney. XKep actel cymapblH | ['eonorusuiblk  koHe  TOmorpadHsIIbIK
GormKaypl, i3mecTipyai, | KapTazapMeH XKYMBIC:
Gapuaynsl, urepyai wone | Karmapiap, skapbIKTap, akBugepiep MeH cy
9KOJIOTUSUIBIK Oaranayapl, | ©TKI3TiLl KbIHBICTAP/bI AHBIKTAY.
COHpaii-aK Kypeutsic | Kapra jacay sxoHe HHTEpIpeTanusuiay.
CaaChIHIAFbI onapMeH | Bypreinay Herizgepi:
GaiinaHbICTHI FRUIBIMH- | Bypreutay omictepi (aifHaaMainbl, COKIAbL,
TEXHHKAJIBIK JKOOATap/bl JKy3ere | e3eK aiy).
aceIpy. I'maporeonorusinelk | ChlHaMa — aly JKoHE THJPOTEOIOTHSIIBIK
3epTTeyNepaiH  Typiepi  MeH | KHUMaiap jkacay.
oniCTepiH 3epTIey i YHpeHy. Cy camachsl MeH KOpBIH Oaraiay:
XHUMMSLIBIK, (U3HMKaIBIK JKOHE
GaKTEPUOIOTHAIIBIK TAJIAYIIap.
CymplH  TY3IBUIBIFBI, KATTBUIBIFBI  KOHE
JIaCTaHy JCHIeiiH aHbIKTAY.
Jarabichl:  ['€0JIOrHsIIbIK KYPhUIBIMAAPIbI
Tanjay:
Cy OTKI3ril jXoHe Cy YCTaThIH KabaTTap sl
KapTa/a aHbIKTay.
Kep KBIPTHICHIHBIH KYPBUTBIMIBIK
EpeKILENIKTEePiH TYCIHAIPY.
I'eodusnkansIK aepeKTepai oHaey:
DIeKTpIIiK KapCBUIBIK, TBIFBI3/IBIK,
aKyCTUKANBIK  JKBUIZAMABIK  OJIIIeYIIepiH
Tajuaay
T'eodpu3nkanbIk KUManap Kypy.
Bypreinay xoHe Gakpulay CKBaXKHHAJIAPBIH
xKocmapiay:
Byprbiiay OpHBIH TaHjay JKoHE TEPEeHIIriH
ecemnrey.
YHFBIMaHbI ChIHAY, CY IeOUTIH OIIey.
Cy chIHaMaiapblH aJly )KoHE 3epTTey:
3epTXaHalbIK TaJljay YIIiH CTaHAApTKa caif
ChIHaMa aiy o/liCTeMeci.
Hormxenepi uHTepnperarusiiay
KOpBITBIHIEI €CEII TIeH KapTa KypacThIpy:
I3ney xoHe Oapnay HoTmxenepi OoMbIHIIA
TEXHHKAJIBIK €CeIl JaiibIH/Iay.
Cy KOpBIHBIH 0OJDKaMBIH KOHE Maiinananyra
JKapaM/IbUIBIFbIH OaFaiay.
Ilouck u pa3Benka B/I/KB PRPV/3216 30/30/55/12,5/2 IpepexkBU3UT Hens: Ilpupomgueie pecypchl | OGpa3oBaHHe: OCHOBBI THIPOTCOJIOTUH:
MO/I3EMHBIX BOJL 25 bl MO/3EMHBIX BOA M MeToAbl WX | Buapl moaseMHBIX BOJ (IPYHTOBBIC BOJBI,
KOMIUICKCHOE OIPEICICHNUS; OMOJHUTEIBHBIC | apTe3UaHCKHE U Ap.).
HCIIOJIb30BAHNE | 3aMachl MOA3EMHBIX BOJ; OLECHKA | 3aKOHOMEPHOCTH [BWXKCHHS M HaKOIUICHHS
BOZHBIX 9KCILTyaTallHOHHBIX 3aI1acOB | BOJBI B TEOJIOTHYECKUX CTPYKTypax

pecypcoB

TOA3CMHBIX BOI.

Drarnbl TIOMCKOBO-Pa3BE€A0IHBIX pa60T:




IHocTpexBe3uT
bI:
Koncrpykuuu
COOpY)KEHUH
BOJIOCHA0XKEHHS
u
BOJIOOTBEJICHUS

Copep:xanue: W3zyqaer
0COOCHHOCTH CTPOCHUS u
pacrpeneneHust 3a5eKen
MOJI3EMHBIX BOJI, METOJI0B
MOMCKA, Pa3BEJKM U OLEHKU
3aIlacoB,  OCBOGHHE  3aJlDKel
BOOBI C Yy4eroM TpeOOBaHUM
TocynapcTBeHHOH KOMMCCHU MO
3amacam TIOA3€MHBIX BOJ.
Ocymectnisier
IIPOTHO3UPOBAHHE, HIOMCK,
pa3BerKy, pa3paboTKy u
9KOJIOTHYECKYIO OLICHKY
MOJA3EMHBIX  BOJ, a  TaKxke
CBSI3aHHBIE C HUMH HAay4HO-
TEXHHYECKHE TIPOEKTHI B 001acTn
CTPOUTEIBCTBA. Hayuutbcs
HCCIIeIOBaTh BHABI M  METOXBI
THIPOTeOIOrNYECKHUX
HCCJIeI0BAHMIA.

Orarbl NPeJBapUTEIBHOIO MOHCKA, TTOHCKA,
Pa3BEeIKH U IKCIUTyaTallHOHHON Pa3BEIKH.
Meroasl M 3ama4d B COOTBETCTBUHM C
Ka)KIIbIM ITaIloM.

T'eodpusuueckie MeToabL:

DnekTpopasBenka, ceficMopasBe/Ka,
MAarHUTOTEIUIYpHYECKUE u
PazHOreOXMMHUYECKHE METOIbI.
OcoOEHHOCTH IIOHMCKAa TIPYHTOBBIX BOA B
3aCYLUIMBBIX PErHOHAX.

Pabora c TeOJIOTHIECKHMH u
TOMOrpadUIeCKUMH KapTaMu:
OOHapyxeHue CKJIAJIOK, TpPELLUH,

aKBU(EPOB U BOJOIPOHULIAEMBIX OPO/I.
HW3rotoBneHne U HHTEPIPETAINsI KapThL.
OcHOBBI OypeHusI:

Meroapl OypeHust (IIOBOPOTHOE, YAApHOE,
TIOJTyIEHHE CTEPIKHS).

Ot60p npoo u co3JjaHue
TH/IPOTEOJIOTHYECKHX Pa3pe30B.

OreHKa KauecTBa M 3a11acoB BOJIBI:
XuMH4ecKue, ¢bu3nueckue u
0aKTEPHUOJIOrHYECKHE aHAIN3bI.
OnpeneneHne COJIEHOCTH, JKECTKOCTH U
YPOBHS 3arpsA3HEHHS BOJIBI.

HaBbIKH: aHAIN3 IC€OJIOINUECKHUX CTPYKTYP:
Omnpenenenne BOJIONIPOHUIIAEMBIX u
BOJIOYACPKHUBAIOIIMX CIIOEB Ha KapTe.
OObsICHEHHE CTPYKTYPHBIX OCOOEHHOCTEH
3EMHOH KOpBI.

O0paboTka reoprU3nIECKUX TaHHBIX:

Anamus H3MEPEHUI JNEKTPUYECKOrO
CONPOTHBIEHHUS, IIOTHOCTH, aKyCTHYECKOM
CKOPOCTH.

Cosnanne reo)U3HYEeCKUX pa3pe3os.
ITnarupoBanue OypoBBIX M KOHTPOJIBHBIX
CKBaXKHH:

Bri0op Mecta OypeHus u pacyer rryOHHBI.
VcnsiTanne CKBa)KHHBI, M3MepeHHe aebHuTa
BOJIBI.

Ot160p 1po0 BOJBI U HCCIIEJOBAHHUE:
Meromuka or6opa mpod MO CTAaHAAPTY IS
nabopaTOPHOTO aHAJIH3a.

VHTepnperanus pe3yabTaToB.

CocTaBlieHHE HTOTOBOTO OTYETa M KapThl:
IMoaroroBka TEXHHYECKOTO OTYeTa IO
pe3yJIbTaTaM IIOUCKa H Pa3BE/IKH.

OueHka TPOTHO3a 3amMacoB  BOABI |
MIPUTOHOCTH K HCIIOJIb30BaHHIO.

Search and
Investigation of
Underground
Water

BD/EC

SIUW/3216

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

Prerequisites:
integrated use
of water
resources
Post-requesits:
Constructions
of water supply

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

Content: Studies the features of

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,




and sanitation

the structure and distribution of

exploration and operational exploration.

facilities groundwater deposits, methods of | Methods and tasks according to each stage.
prospecting,  exploration and | Geophysical methods:
evaluation of reserves, | Electrical exploration, seismic exploration,
development of water deposits | magnetotelluric and  radiogeochemical
taking into  account  the | methods.
requirements of the State | Features of groundwater search in arid
Commission on  Groundwater | regions.
Reserves. Performs forecasting, | Working with geological and topographic
prospecting, exploration, | maps:
development and environmental | Detection of folds, cracks, aquifers and
assessment of groundwater, as | permeable rocks.
well as related scientific and | Production and interpretation of the map.
technical projects in the field of | Fundamentals of drilling:
construction. Learn to explore the | Drilling methods (rotary, impact, rod
types and methods of | production).
hydrogeological research. 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.

XKep ycrti sxone BIV/TK ZhUZhAS 30/30/55/12,5/2 ITpepexBU3HT MaxkcaTbl: MOHUTOPHHT Xkyiecin | Bimimi: Xep ycTi cynapbIHEIH MOHUTOPHHT]
JKep acThl M/3216 25 bi: Cy KaIBIITacTBIPY MEMICKeTTIK Cy | ©3eHmep, Kemaep, Cy KOHMalapbl >KOHE
CyJIapbIHbIH pecypcTapbIiH KOpPbIH 6acr<apy)1m AKIapaTThIK GaTl'IaKTapI[LIH TUAPOJIOTUAJIBIK
MOHHUTOPHHT1 KeIIeH 1 KaMTaMachl3 eTyli Kypy OOIBIN | epeKIIemiKTepi.

naiganany TadbLIAJbI. XKep ycTi cymapbIHBIH JeHTeHi, arbICHI,
IocTpexBe3ur | MasmyHbI: cy | KemeMmi xoHE carachl KOpCETKiImTepi.

Tep: KaObLIAAFbIITaApaA Cy  Oamancel,  rugporpadTap  KoHE
CymeHn THIPOTCOJIOTUSUIBIK ~ 3€PTTEYJep | TMAPOMETPUSUIBIK OaKpuiay sKyHenepi.
XKaOabIKTay KYprizy omicreMmecin 3epneney; | TaOuru JKOHE AHTPOIOTSH/TIK
JKOHE cy Oypy JKep acThl CYNApbIHBIH canaiblK | (haKTOpJIapIbIH JKep YCTi CyaapbiHa acepi.

KYPBUIBIMIAPBIH

cunaTrraMajiapblH 3€pJCICY JKOHC

Kep acTsl cynapbIHBIH MOHUTOPHUHT]




BIH onapabl  mmaiiganaHy —ocepiHeH | JKep acThl CymapbIHBIH TypJepi: jKepacTsl,
KOHCTPYKIHMSIa | e3repTy; TaipamaHy  Oapiay | apTe3uaH, TOIBIPAK CyJIaphbl.
pEl HOTIXKeIepiH eckepe OTHIpbI, | Cy OTKI3TILI JKOHE Cy YCTaFblll JKBIHBICTAP,
XKEepacThl CyJapbIHBIH MHaiinanaHy | axkBudepiep koHE oJlap/blH KaCHETTepi.
KOpJ1apblH Kaiita Oaranay. | XKep acTbl CyJapbIHBIH JACHTCHi, KO3FaIbIChI
Konmansictars xKep acThl | JKOHE carachl KOpCeTKinrepi.
CYJIapbIHBIH cy | ¥HuFbIManapzbl NaiijanaHy »oHE XKep acThl
KaOBULAFbIILITAPbIHA CyJIapbIHBIH KOPbIH Oaranay.
MOHHUTOPHHITIK seprreynep | Jlagabichl: Jananslk  ejIiey — KoHE
KYpridy — omicreMmesiepiH,  Cy | MOHHTOPUHI AaFAbLIapbl
KaOBULIAFbIILTAPIbIH O3eHziep, Kojep XKoHEe Cy KoWMasapblHaa
THAPOTeOJIOTHSUIBIK 3€PTTEYNIEpiH | Cy  HEHIeHiH,  aFbiC  IKBUILAMJBIFBIH,
3epieney  JKOHE  JKep  acThl | IIBIFBIHJBI OJIICY.
CYJIapbIHBIH cananslk | JKep acTel CymapbIHBIH —YHFbIMAlIApIaFbl
CHIIaTTAMAaNapblH 3epJeliey KOHE | AeHreiliH Oaksuiay.
oJap/bIH NaljanaHy acepiepiH | Oumuey KypalgapblH OpHaTy, Oamnray jKoHE
3repTy, COHJal-aK NaijanaHy | KOJJIaHY.
Gapimay  HoTmKeldepiH —eckepe | Jlepekrepai eHuey jKoHE Taiay
OTBIPBII, JKEPacThl CyNapblHbIH | ['HIPOJIOrUSIIBIK JKOHE THAPOTEONIOTHSIIBIK
maianany — KOpJIapblH  KaiTa | JepeKTepmi )KypHaira TipKey.
Garaiay. Onmiey  HOTIKENEpiH  MaTeMaTHKAaJbIK
OHIEY: oOpTama MOHAEp, KaTeTiKTep.i
Oaranay.
Cy JeHreHi-IIBIFBIH TpadUKTEpiH  KYpYy,
THIPOJIOTHSUIBIK TEHACHIMSIIAP/IbI TALAY.
MonuTOpHHT b/I/KB MPPV/321 30/30/55/12,5/2 IpepexBU3UT Hens: ¢opmuposanue cucreMel | O6pasoBaHme: MOHHUTOPHHT
[IOBEPXHOCTHBIX U 6 25 bI: MOHHUTOPHHIA SIBISIETCSI CO3/1aHHE | IIOBEPXHOCTHBIX BOJ
HOJ3EMHBIX BOJ KOMILIEKCHOE nHpopMaoHHOTro obecreyeHnst | 'maposnornyeckue OcOOCHHOCTH PEK, 03ep,
UCHOJb30BAHUE | YIPABIECHUS TOCYJapPCTBEHHBIM | BOJOEMOB U 0OJIOT.
BOJIHBIX BOJHBIM (DOHIOM. TMokasarenn ypoBHs, CTOKa, o0BeMa W
pecypcoB Conep:xanue: M3ydeHHE | KadyecTBa IIOBEPXHOCTHBIX BOZ.
IMocTpexBe3uT METOIUKH nposeneHus | Boawwlit Oananc, rupporpadbl ¥ CUCTEMBI
bI: TH/IPOTEOJIOTHIECKHX THAPOMETPHYECKOTO KOHTPOJIS.
KoncTpykimu HCClieIoBaHUil Ha Bojmo3abopax; | BimsHHe NPHPOAHBIX M aAHTPOHOTEHHBIX
COOpYKEHHUH n3y4deHue KAQueCTBEHHBIX | (haKTOPOB Ha IIOBEPXHOCTHBIC BOIBL.
BOJIOCHAOXEHHUsI | XapaKTepPHUCTHK MOI3EMHBIX BOA W | MOHHTOPHHT IIOA3EMHBIX BOJ
u HU3MCHEHHE WX II0Jl BIMSHHEM | BUabl  TPYHTOBBIX ~ BOJ:  TIPYHTOBBIC,
BOJOOTBEJCHUS | HCIIONB30BAHUS; MEePEeOLieHKa | apTEe3HaHCKUE, [PYHTOBbIC BOJIBI.

9KCIUTyaTallMOHHBIX 3a11acoB
MOJM3EMHBIX BOA C  y4eTOM
pe3yNnbTaToB 3KCILTyaTalMOHHOM
pasBenku. l3ydeHue MeTORMK
[POBEACHHS  MOHHTOPHHIOBBIX
HCCIIeT0BaHM JIeHCTBYIOIINX
BOJI03a00pOB  TTOJ3EMHBIX BOJ,
TH/IPOTeOTOrNYECKHUX
HCCIIeOBAaHUI  BOJ03200pOB U
H3yYeHUE KaYeCTBEHHBIX
XapaKTePUCTUK MOJ3EMHBIX BOJ U
H3MCHEHUE nux
9KCIUTyaTallMOHHBIX 3((deKTOoB, a
TaKxKe [epeoLCHKa
9KCILTyaTallHOHHBIX 3aI1acoB
MOA3EMHBIX BOJ C  Y4ETOM
PE3ynbTaToB 3KCILTyaTal[MOHHOM
pa3BEAKH.

Bopomnponuiaemsle 1 BOJIOYAEPKUBAOIINE
TOpoJbl, akBU(EPHI U UX CBOHCTBA.
INoka3atenu ypoBHs, OBIKCHHS U KauecTBa
TOJ3EMHBIX BOJ.

OKCIUTyaTanusl CKBaXXUH U OLCHKA 3aIlacoB
MIOA3€MHBIX BOJI.

HaBbIKH: HaBBIKM IOJEBBIX W3MEPEHHH M
MOHHTOPHHTA

Wsmepenne  ypoBHA  BOABIL, CKOPOCTH
TEUeHUs, TIO0Teph B peKax, o3epax U
BOJOXPaHUIIHINAX.

KonTpomb ypoBHS TIpDYHTOBBIX BOJ B
CKBa)KMHAaX.

VYcraHoBka, HacTpoilka U IpHUMEHEHHE
CPEICTB U3MCPEHUM.

O6paboTKa 1 aHAIN3 JTaHHBIX

Peructparms THAPOIOTHYECKUX u
THAPOTeOIOTHIECKHX AAHHBIX B JKypHAJe.




Maremarudeckass 0o0paboTKa pe3yIbTaToB
U3MEPEHHUI: CpeIHHE 3HAYCHHS, OLCHKA
OIIMOOK.

YpoBeHb  BOABI-IOCTPOCHHE  rpaduKoB

I0TEPB, aHaJiu3 TUAPOJIOTHYECKUX
TEH/ICHITNH.
Monitoring of BD/EC MSUwW 30/30/55/12,5/2 Prerequisites: Purpose: The purpose of forming | Education: surface water monitoring
Surface and 13216 25 integrated use a monitoring system is to create | Hydrological features of rivers, lakes,
Underground of water information support for the | reservoirs, and swamps.
Waters resources management of the state water | Indicators of the level, flow, volume and
Post-requesits: | fund. quality of surface waters.
Constructions Content: study of the | Water balance, hydrographs, and
of water supply | methodology of hydrogeological | hydrometric control systems.
and sanitation studies at water intakes; study of | The influence of natural and anthropogenic
facilities the qualitative characteristics of | factors on surface waters.
groundwater and their change | Groundwater monitoring
under the influence of wuse; | Types of groundwater: groundwater,
revaluation of operational | artesian, groundwater.
groundwater reserves taking into | Permeable and water-retaining rocks,
account the results of operational | aquifers and their properties.
exploration. The study of | Indicators of the level, movement, and
methods for conducting | quality of groundwater.
monitoring studies of existing | Well operation and assessment of
groundwater intakes, | groundwater reserves.
hydrogeological studies of water | Skills: field measurement and monitoring
intakes and the study of the | skills
qualitative  characteristics  of | Measurement of water level, flow velocity,
groundwater and changes in their | losses in rivers, lakes, and reservoirs.
operational impacts, as well as | Monitoring of the groundwater level in
revaluation of operational | wells.
groundwater reserves taking into | Installation, configuration and application of
account the results of operational | measuring instruments.
exploration. Data processing and analysis
Registration of hydrological and
hydrogeological data in the journal.
Mathematical processing of measurement
results: averages, error estimation.
Water level-construction of loss graphs,
analysis of hydrological trends.
MamangslK  Herisi/ Kazakcran BIl/ TK KRASRSK 30/45/60/15/30 IpepexBusurr | Makcarbi: mrapyambuiblk | Bimimi:  KasakcTaHHBIH Cy pecypcTapbIHBIH
OCHOBBHI PecnyOuikacsr E/2217 ep: Cy | KBI3METTIiH OpTypJii calalapblHAQ | JKIKTemyi:
CIIeIHATIEHOCTH/ ayMarbIHBIH Cy pecypcTapbIHH XKep YCTi JkoHe ckep actel cy | JKep ycTi cymapel: e3eHzep, Keinep, Cy
Basics of speciality pecypcTapsl KoHe 9KOJIOTHSICHI aFplHIAPBIH Maiinanany, coHmai- | xoiimanapsr (Epric, Ceipmapus, Dre, Bankamn
CyMeH IMocTpekBe3uT | aK  pecHnyONIMKaHBIH  OpPTYpii | »koHe T.0.).
KaMTamachl3 Tep: OHIpJIepiHzeri SKoJIorusuIblK | JKep acTbl cynmapbl MEH MUHEPAJJIBI CyJIap.
eTinmyi Wmxenepiik JKaFaiIpl KakcapTy >KeHiHzeri | MennopauusuibIK )KoHEe TEXHUKAIBIK CyJap.
TUAPOMETPHS MiHIeTTep i cayartsl  jxoHe | Cy pecypcTapbIHbIH aiMaKTBIK Taparybl:

THIMTI hIemryre MYMKIiH/IK
Oepetin cy pecypcrapsl
JKOHIH/IeTI MaMaHAap/blH HETi3ri
MPAKTUKAIBIK ~ JKOHE  FBUIBIMU
KbI3MeTi  OONbIl  TaOBLIATHIH
Kazakcran ayMarbIHBIH cy
pecypcTapsl MeH CyMeH
KaMTaMachl3  eTiMyi  Typaisl
Ky#Herni OiTiMII KaIbIITacThIPY.

CyMeH KaMTBUIYbl JKOFapbl >KOHE TOMEH
aitmakTap.

Apunrik (xyprax) 30HAJIAPIAFbI
epeKLIeITIKTep.
TpaHciekapabK e3eHzep HKOHE

XaJbIKapalbIK Cy KaTbIHACTAPBI.

Cy GanaHCHI )KoHE THIPOIOTHSUIBIK LUK
KaybiH-miameia, OynaHy, arblH = JKOHE
MHOUIBTPAIMs YPAICTEpI.




Ma3smyHbI: Kazakcran
PecryOnukacel  ayMarbIHBIH —CY
pecypcrapst MeH CcyMeH

KaMTaMachl3 €Tyl  Typalibl
Ky#ierni OimiMAl KaTbITacTHIPYIbI
3epueney. Op Typii eHipiepueri
SKOJIOTHSIIBIK, SKaF Ak bl
JKAKCapTYy, AP yanIblUIbIK
KBI3METTIH OpTYpJi calanapblHa
JKEp YCTi IKOHE IKep  acThl
CynapbIH HaiifaiaHy Moceenepin
renry. AyMaKTarbl cy
pecypcTapbIMeH, oJIapablH
KaJIBIITAaCybIMEH,  TapalybIMEH,
Cy pecypcrapsl  CalachIHIAFbI
DKOJIOTUSIIBIK acnekTinepiMen
HKOHE oJapabt ety
JKOJIIapBIMEH TaHBICY.

Cy  TanmbUIBIFBIHBIH — ceOenTepi  MeH

casnjapel.
Cy maiinanany cananapbl:
Aybln HIapyanbUIbIFbL, ©HEpKACiI,

KOMMYHAJJIBIK IaPyalIbUIBbIK, SHEPreTHKa.
CyIbIH 9KOHOMHKAJIBIK JKOHE JKOJIOTHSIIBIK
MaHbI3bL.

Cy pecypcrapblH 0ackapy *oHE KYKBIKTBIK
Heri3zaep:

KP Cy «koiekci JkoHE HOPMATHUBTIK-
KYKBIKTBIK aKTiJIep.

Cy pecypcrapblH jXocmapiiay MEH KOpray
Iapanapel.

JlaFabichl: Cy pecypcTapbIHbIH
KapTaJIapbIH OKY JKOHE KYPacThIPY:
KasakcrtaH ayMarblHBIH Cy IIapyallbUIbIK
CXeMaJlapblH TaJijay.

T'uaporpadusuibIK JKelliHi KapTaFa Tycipy.
A#MaKTBIK Cy GaTaHCBIHBIH eceOiH Kyprisy:
AFBIH MOJIIIEPiH, Cy UIBIFBIHBIH, TYTBIHY
KOJIEMiH ecernTey.

Cy TanmbUIBIFBl  HEMECe  MOJIIIBLIBIK
JeHreilin Oaranay.

CyMeH KaMTaMachI3 eTy KyHerepiH Taiaay:
Ipi cy okyienepinin (Mbicansl, Apai-
Ceipaapust, Epric-Kaparanpl) KyMbIChIHA
Tajjay ’xkacay.

Enpi  MekeHmepaeri cymeH kaOapIKTay
Ke3/epiH Oaranay.

Cy pecypcrapblH yYTBIMABI HaiizanaHy
9MIiCTEpiH YChIHY:

Cy yHem/Iey TeXHOJIOTHsIIapBI.

Kaiira konmany, cy3y, »kaHOBIp CyBIH )KHHAY.

DKOJOTHUSIIBIK JKOHE QJICYMETTIK-
SKOHOMHKAJIBIK Oaranay:
Cy TaIIBUTBIFBIHBIH aybul

LIapyalIbUIBIFBIHA, XaIbIKKA JKOHE TAOUFaTKa
acepiH Oaranay.

Cy pecypcTapel MeH KIMMaT e3repici
apachIHaFbl OalIaHbIC.

Boausie pecypcest
"
BOJI000€ECIIEUEHHO
CTh TEPPUTOPHU
Pecryomiku
Kazaxcran

B/ KB

VRVTRK/
2217

30/45/60/15/30

IIpepexBusut
bI: DKOJIOTHUSI
BOJIHBIX
pecypcoB
IHocTpexBe3ut
bI:
Nmxenepuas
apeoMeTpust

Heab: (hopmupoBanue
CHCTEMAaTHYeCKUX  3HaHHH O
BOJHBIX pecypcax u
BOJ000ECIIEYEHHOCTH

TEPPUTOPUH Kazaxcrana,
SABJISAIOLIUXCA OCHOBOM
TIpaKTHYECKON u Hay4qyHOH
JEATEBHOCTU CHELHAINCTOB 110
BOJHBIM pecypcam,

HO3BOJIIOIIMM ~ TPaMOTHO M
3¢ (PeKTUBHO pemaTe 3amadyn Imo
HUCIIONb30BAHUIO TIOBEPXHOCTHOTO
U TOA3EeMHOTO  CTOKa B
Pa3IMYHBIX cepax
XO3SIICTBEHHOM NIEATEILHOCTH, a
TaKKe YAy4IICHHIO

Oopa3oBanue: KkiaccuduKanys BOAHBIX
pecypcos Kazaxcrana:

IToBepXHOCTHBIC ~ BOABL:  PeKH,  03epa,
Bopoxpanmwmmia (Mpremu, Ceiprapes, Wy,
Banxam u np.).

I'pyHTOBBIC U MUHEpAIBHBIC BOJbIL.
MenropaTHBHbIE U TEXHUYECKUE BOIBL.
PernonanbHOe — paclpeneneHue  BOXHBIX

pecypcoB:
30HbBI c BBICOKHM u HU3KHM
BOJIOCHA0IKEHHEM.

OCOOEHHOCTH apUTHBIX (CYXHX) 30H.
TpaHcrpaHUYHBIE PEKHM U MEXKIYHAPOIHBIC
BOJIHBIC OTHOIIICHUSI.

Bopnblit 6anaHCc U THAPOIOTHYECKUH UKL
IIporecchl ocakJeHUs, HCTIAPEHUs], CTOKa U




9KOJIOTHYECKONH OOCTaHOBKH B

Pa3IMYHBIX peruoHax
PecyOmuxu.

Copep:xanue: W3zydenue
(opMupoBaHus CHCTEMHBIX
3HaHUH O BOJHBIX pecypcax H
BOJ1000€ECIIEYEHHOCTH
TePPUTOPUH PecnyOnuku
Kazaxcran. Viyumenue

9KOJIOTUYECKO OOCTaHOBKH B
pPa3UyYHBIX PErHOHaX, pelIeHue
BOIIPOCOB HCIIOJIb30BAHHUS
MOBEPXHOCTHBIX M  IOI3EMHbIX
BOO B  padIMuHBIX  cdepax
XO3SUCTBEHHOW  JIEATEIHHOCTH.
O3HakOMIIeHME C  BOJHBIMH
pecypcaMu Ha TEpPUTOPUH, HX
(opmupoBaHUEM,
pacrpocTpaHeHHEM,
9KOJIOTUYECKUMH ~ aclieKTaMH B
o0JlacTH BOJHEIX PECypcoB
MyTSAMU UX PELICHUS.

UHOHUIBTPALHH.

IIpuumHBI U OCTIEACTBHUS HEXBATKH BOJIBL.
Otpaciu BOAOMOIb30BAHUS:

CenbCKOE  XO3SMCTBO, HPOMBIIIIEHHOCTb,
KOMMYHAaJIbHOE XO03SHCTBO, SJHEPreTHKA.
DKOHOMHYECKOE M IKOJOTHYECKOE 3HAYCHUE
BOJIBI.

VYmpasieHne  BOAHBIMH  pecypcamMu U
TIPaBOBbIC OCHOBBI:

Boanblit  xoneke PK  u  HOopMaTHBHO-
MPaBOBbIC AKTHI.

MeponpusTusi 10 IJIAHUPOBAHUIO U OXpaHe
BOJIHBIX PECYPCOB.

HaBbIKH: YTEHHE U COCTAaBJICHHE KapT
BOJIHBIX PECYPCOB:

Ananus BOJIOXO35IHCTBEHHBIX CcXeM
tepputopun Kazaxcrana.
KaprorpadupoBanue  ruaporpaduueckoit
ceTu.

Benmenne ydera pPErdoHANBHOIO BOIHOIO
Oaanca:

Pacyer kosnmvecTBa CTOKa, pacxoia BOJIHI,
o0beMa noTpedIIeHuUsI.

OneHka ypoBHs JeUIMTA WM HU300HIHS
BOJIBL.

AHaIu3 CUCTEM BOIOCHAOKEHMS:

AnHanu3 paboThl KPYIHBIX BOJIHBIX CHCTEM
(nanpumep,  Apan-Ceiprapbst,  WpTbim-
Kaparanpa).

OrneHKa HCTOYHHKOB BOJOCHAOXKEHHUS B
HACENICHHBIX MYHKTAX.

[IpeioXUTh  METOABI  PAIMOHAIIBHOTO
HCIIOIB30BAHNS BOIHBIX PECYPCOB:
Bopocbeperaromue TEXHOIOTHH.

IloBTOpHOE HCMONB30BaHUE, (IIBTPALIHS,
cOOp HOXKIEBOI BOIBL.
DKoornvecKas "
9KOHOMHYECKAs OIIEHKA:
Onenka BozzelicTBhs Jeduuura BOJABI Ha
CeJbCKOE XO3SHCTBO, HACENICHHE U IPUPOJY.
CBs13p MEXAy BOOHBIMH pecypcamu H
M3MCHEHHEM KJIMMaTa.

COIMAIbHO-

Water Resources
and Water Supply
of Territory of
Republic of
Kazakhstan

BD/EC

WRWSTR
K /2217
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Prerequisites:
ecology of
water resources
Post-
Prerequisites:
Engineering
hydrometry

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

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
relations.

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




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.

Causes and consequences of water shortage.
Wiater 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
CHEIUATBHOCTH/
Basics of speciality

CymeHn
KaOIbIKTay KHE
cy Gypy
Kyitenepin
Kobanayna
KOJIJIAHBITATHIH
aKIapaTThIK
TEXHOJIOTHSLIIAP

BIl/ TK

SISBJIKA
T/2217

30/45/60/15/30

IIpepexBusuTT
ep: Cy
pecypcTaphIHH
9KOJIOTHSICHI
IMocTpexBe3uT
Tep:
Wmxenepiik
THAPOMETpHS

MaxcaTbl:0pTaIBIKTaHIbIPBLIFA
H BICTBIK CyMEH KaOmBIKTay,
CYBIK CyMEH »abJbIKTay Hemece
cy Oypy KyHenepinig
TEXHHUKAJIbIK-DKOHOMUKATBIK
JKal-KYHi  Typanbl — aKmapaTThl
CaKTay, MOHHTOPUHITEY JKOHE
O3EKTEHIIPY, KepCeTiIreH
OPTAIBIKTaHIBIPBUIFaH
KyHenepae JKemel-IUCIeTIepIIiK
Oackapy TeTiriH icke aceIpy,
THAPABINKAIBIK ecenreyiep
JKYPri3yli KAMTaMackl3 €Ty YIIiH
JepeKTep 0a3achIH,
OarapiamablK JKOHE
TeXHUKAIbIK KaMTaMachl3 eTyxi
KaMTUTBIH ~ aKMapaTThIK  OKyile
6onbIn TabbLIABL.

Masmynslicy Oypy XKeminepiHiH
00BEeKTiNIepi, KYPBUIBIC Cally, JKOI

Binimi:  AKmapaTThIK TEXHOJIOTHSIAPIIBIH
TEOPUSIIBIK HeTi3zepi

Wmxenepnik ~ sxobamayqa — aKmapaTThIK
TEXHOJIOTHSITAPBIH peui KOHE
MYMKIH/IKTepi.

CymeH kxabmpIKTay KkoHE Cy  Oypy
JKyHenepin sK00aNayIbIH UQPIBIK
TIPUHIIMOTEPI.

I'npaBiiKaibiK ecenTeyiep MeH
HHKCHEPIIIK MOJENbeyre apHaJIFaH

OarmapiaamManblK KaMTaMackl3 eTy.
Barnapiaamaibk Kypanjiap

AutoCAD, Civil 3D - wumkeHepiik
ch30anapabl  Kacay OKOHE —Tpaccaapiibl
obanay.

WaterCAD, EPANET - cy kyitenepinig
TH/IPABIMKAIIBIK MOACIIH KYPY JKOHE Talzaay.
HEC-RAS, SWMM - cy arbHBIH,
TAaCKBIHIAP/ABl JKOHE  Kopi3  IKyHenepiH
MOJIEIIBILY.




JKOHE KOIIe-3K0JI JKemiepi,
THAPOJIOTHS, Cy 0acy, HeTiKTeH
miblFapy — alMakTapel, —KOpFay

aiiMaKrapsl, xKep Oypy
Oenmeynepi  MeH  ydackenepi
Typasl aKmapaTThl
TOnOrpadusIIbIK Herizze
Kyiteney; cy Oypy KeJiepiHiH
6apIIbIK o0BeKTinepi MeH
ka0 IbIKTapbl OoMbIHIIIA
rpauKaiblK JKOHE aTPHOYTTBIK
aKIapaTThl KYprizy;
MarucTpaibJapablH, Taparty

KYOBIpIapbIHBIH JKOHEe Oacka [1a
HHKEHePIiK
KOMMYHHKAIHSLIAP IbIH
TpaccajgapelH Oipiecin  YChIHY
NEKTPOH/BIK  TONOrPA(HUSIIBIK
Heri3ge; ayMakTblH Ke3 KelreH
Gemirinzaeri cy Oypy xeminepinig
00BEKTINIEpl Typaibl aKmapaTThl
Kemen anmy, 0acka HHKEHEpIiK
KOMMYHHUKALHSIAPIbI eckepe
OTBHIPBIN, Cy Oypy IKeliepiH
PEKOHCTPYKIHSIAY JKOHE JKOHICY
JKOHIHAEr] JKYMBICTAp/IBI
JKOCTapyiay ~ YIIH — aK[aparThK
KaMTaMachI3 eTy.

GIS (I'ecakmaparThlK Kyienep) — cy
OOBEKTINEpiH KapTara TYCipy, Tajgay >KoHe
BU3yalH3aLHsIay.

YKobanay anropurmMaepi MeH CTaHAAPTTapbl
CyMmeH xabaplKTay KoHE Cy  Oypy
JKyHelnepiH jxobanay anropuTMaepi.
Hopmarusrik kyxarrap (KH, CHull, CII)
GoiipIHIIIA JKO0aIay TAlaNTaphbl.

I'napaBivKaibik ecenTepai
ABTOMATTAHABIPY JKOHE BHU3yalH3aLUsIAy
amictepi.

JlarabIchl: Wmxenepiik sKobanay
JIaFABLIaPbI

CyMmeH xabaplKTay KoHE Ccy  Oypy
JKYHeNepiHiH TpaccachlH, TYHIHAEpIH >KoHE
KYPBUIbIMJApbIH jk00aay.

AutoCAD, Civil 3D apKpuibl HHXEHEPIiK
chI30anap xxacay.

JXKobanbik  mremrimMaepre  THAPABIMKAIBIK
ecernrep XKyprisy.

I'mapaBiIMKaIBIK JKOHE CaHIBIK MOJEIbICY
JIaFAbLIapbI

WaterCAD, EPANET 0arnapnamanapbt
apKBUIBl Cy OKYHeNepiH THIpPaBIMKAJIbIK
MOJICTIB/ICY.

HEC-RAS, SWMM APKbUIBI arblH
JKBUIAMBIFEI, TacKbIHIAp JKOHE Kopi3
aFbIH/IAPbIH TAJIAY.

T'AXK kemeriMeH Cy OOBEKTiNiepiH KapTara
TYCipy oHe Tanzay.

JlepexTepi oH/Iey KIHE Tanfay AaFbUIapsl
Ouney IepeKTepiH eHrizy )KoHE OHAeY.
CaHOplK Mojnenbaep OOMBIHIIA KOOAIBIK
menriMaepIiH THIMALTITiH Oaranay.
I'paduxrep, nauarpammanap >ksHe ecer-
KHCal KecTelepiH KypacThIpy.

WnhopmarnonHb
€ TEXHOJIOTHH,
HCIIOB3yeMBIe

pu

MPOEKTUPOBAHUU

CHCTEM

BOJIOCHA0KEHHUS 1

BOJIOOTBE/ICHUS

BJ/ KB
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IIpepexBusut
bI: DKOJIOTUSI
BOTHBIX
pecypcoB
IMocTpexBe3uT
bI:
Nmxenepuas
apeoMeTpust

Lens: coxpaHeHHe, MOHUTOPHHT
U aKTyanusauus uHbOpMALMU O
TEXHUKO-9KOHOMHYIECKOM

COCTOSHMH  L[EHTPAIN30BaHHBIX

cUCTEM ropsiuero
BOJIOCHA0KEHNS, XOJIOJTHOTO
BOJOCHA0XKEHUS WA
BOJIOOTBEICHUS, peanu3arms
MexaHu3Ma OIlepaTHBHO-

JIMCIIETYEPCKOrO YIPABICHHUS B
YKa3aHHBIX  [EHTPATH30BaHHBIX
cUCTEeMax, HnH(MOPMaLOHHAS
cucTtema, BKIIOHYaromas — 0asy
JaHHBIX, pOrpaMMHOE u
TEeXHHYECKoe obecnedyeHne it
obecrieueHust MIPOBEICHHS
TH/APABINYECKUX pacyeTos.
CoaepixaHme: CcHCTEMaTH3aLHs
Ha Tomorpau4ecKod  OCHOBE
nHdopmanuu 00 00BEKTax cerel

OOpa3oBaHMe: TEOPETHYECKUE  OCHOBBI
HH(POPMAIIMOHHBIX TEXHOIOTHI

Poxs ¥ BO3MOXHOCTH HH(OPMAIMIOHHBIX
TEXHOJIOT Uil B HHXCHEPHOM
MPOCKTUPOBAHUH.

ITucdpoBele  NPHHIUIIBI  IPOSKTHPOBAHUS
CHCTEM BOIOCHA0KEHHS U BOZOOTBEICHHUSL.

TIporpammHoe obecrieueHne IS
TH/IPABIMYECKUX PACYETOB W WHXKEHEPHOTO
MO/ICTTUPOBAHUSL.

IporpaMMHBIC HHCTPYMEHTHI

AutoCAD, Civil 3D-paspabotka
HMHKCHEPHBIX YepTeXKel U MPOEKTUPOBAHHE
Tpacc.

WaterCAD, EPANET-co3manne u aHaim3
THAPABINYECCKOI MOJIEIH BOTHBIX CHCTEM.
HEC - RAS, SWMM-monemupoBanue
BOJIOTOKOB, HaBOTHCHHI u
KaHAJIM3aLHOHHBIX CHCTEM.

T'MC (FeomH(popManUOHHBIE CHCTEMBI) —




BOJIOOTBEJICHUS, CTPOUTEIBCTBE,
JIOPOXKHBIX U YIUYHO-JOPOIKHBIX
ceTsiX,  THIPOJOTHH,  30HaX
3aTOILICHUS, OTUYXJCHUS,
OXpaHHBIX 30HaX, MOJOCax |
y4acTKax BOZIOOTBEICHUS;
BEJICHUE rpaduyecKoit u
aTpuOyTHBHOH HH(MOPMAIMU 11O
BCEM 00BEKTaM U 000PYJOBAHHIO
cereil BOJOOTBE/CHHS; BEICHHE
rpaduyeckoii u aTpuOyTHBHOU

nHbopManu no
MAaruCTpaibHbIM,
pacupeenuTeTbHbIM
TpyOOonpoBoOIaM " IPYTUM
COBMECTHOE MpeIoCcTaBICHHE
Tpacc HUHKEHEPHBIX
KOMMYHHKAIM Ha SJIEKTPOHHOM
Tornorpaduueckoit OCHOBE;
orepaTHBHOE MOJTy9eHUE

nHdopManuu 06 o0beKTax cerelt
BOJIOOTBEJICHUs] B JIIOOOW 4YacTu
TEpPUTOpUM; UH(POPMALMOHHOE
obecriedeHye Uil [UIAaHUPOBAHMS
paboT 1O PEKOHCTPYKLHMU H
PEMOHTY ceTell BOJIOOTBEACHHS C
y4eTOM JOPYTHX HHKEHEPHBIX
KOMMYHHKAaLUH.

kapTorpadupoBaHue, aHaI3 u
BH3yaJIN3alys BOJHBIX 00OBEKTOB.
AITOPUTMBI U CTAaHIAPTHI IPOSKTUPOBAHUS
AJNTOPUTMBI ~ NIPOCKTHPOBAHUS  CHCTEM
BOJOCHA0XKCHNUS M BOJIOOTBE/ICHHUSI.
TpeboBaHuss K  HPOSKTHPOBAHHIO IO
HopMmaTuBHBIM JlokyMeHTam (KH, CHull,
CII).

MeTonsl aBTOMATU3ALUU M BH3yaIH3AI[HU
THIPABIMYECKUX 3a/1a4.

Hasbiku: HaBBIKU HH)XCHEPHOTO
MPOCKTUPOBAHHUS
IpoexTupoBanne  Tpacc, y3/I0B u

KOHCTPYKLIMH CUCTEM BOJIOCHAOXKEHUS U
BOJJOOTBE/ICHUS.

Co3aHue  MH)XXEHEPHBIX  YepTexed ¢
nomoipsio AutoCAD, Civil 3D.

IIpoBeneHne TI'HAPABIMYECKHX PacyeToB
MPOEKTHBIX PEIICHUM.

HaBbIKM THIPABIMYECKOr0 U YHCICHHOTO
MOJIEIIHPOBAHHS

I'mapaBnudeckoe MOJCIHPOBAHHE CHCTEM
BOJOCHAOXKEHMS. C IOMOIIBIO IIPOrPaMM
WaterCAD, EPANET.

AHanM3 CKOPOCTH IOTOKA, HABOAHEHUH M
KaHaIM3auoHHbIX cTokoB yepe3 HEC-RAS,
SWMM.

KaprorpadupoBanue u aHamM3 BOMIHBIX
00bexToB ¢ nomouisio I'MC.

HaBbikn 00pabOTKH 1 aHAIIH3a TAHHBIX
BBox 1 00paboTKa JaHHBIX H3MEPEHUI.
OneHka 3¢ HeKTHBHOCTH MIPOEKTHBIX
PEIICHUH 110 KONMNYECTBEHHBIM MOJIEIISIM.
CocraBnenue rpadUKoB, JAuWarpaMM H
Tabeneil y4era.

Information
technologies used
in the design of
water supply and
sanitation systems

BD/EC

ITUDWSS
S 12217

30/45/60/15/30

Prerequisites:
ecology of
water resources
Post-
Prerequisites:
Engineering
hydrometry

Purpose:storage, monitoring and
updating of information on the
technical and economic status of
centralized hot water supply, cold
water supply or sanitation
systems, implementation of the
operational  dispatch  control
mechanism in these centralized
systems, information  system,
including databases, software and
technical support to ensure
hydraulic calculations.
Contents:systematization on a
topographic basis of information
about the objects of water
disposal networks, construction,
road and street-road networks,
hydrology, flooding, alienation
zones, protection zones, land
disposal belts and sections;
maintenance of graphic and

Education: theoretical foundations of
information technology

The role and possibilities of information
technology in engineering design.

Digital principles of designing water supply
and sanitation systems.

Software for hydraulic calculations and
engineering modeling.

Software tools

AutoCAD, Civil 3D-development of
engineering drawings and design of trails.
WaterCAD, EPANET-creation and analysis
of a hydraulic model of water systems.

HEC - RAS, SWMM-modeling of
watercourses, floods and sewage systems.
GIS (Geoinformation systems) — mapping,
analysis and visualization of water bodies.
Algorithms and design standards

Algorithms for designing water supply and
sanitation systems.

Design requirements according to regulatory




attribute  information on all
objects and equipment of water
disposal Networks; joint
provision of routes of highways,
distribution pipelines and other
engineering communications on
an electronic topographic basis;
operational receipt of information
about objects of water disposal
networks in any part of the
territory; information support for
planning work on the
reconstruction and repair of
drainage networks, taking into
account other engineering
communications.

documents (CN, SNiP, SP).

Methods of automation and visualization of
hydraulic tasks.

Skills: Engineering design skills

Design of routes, nodes and structures of
water supply and sanitation systems.

Create  engineering  drawings  using
AutoCAD, Civil 3D.

Carrying out hydraulic calculations of design
solutions.

Hydraulic and numerical modeling skills
Hydraulic modeling of water supply systems
using WaterCAD and EPANET programs.
Analysis of flow rates, floods, and sewage
effluents through HEC-RAS, SWMM.
Mapping and analysis of water bodies using
GlS.

Data processing and analysis skills

Input and processing of measurement data.
Evaluation of the effectiveness of design
solutions based on quantitative models.
Drawing up graphs, charts, and timesheets.

CymeH
KaO/IbIKTay KOHE
cy 6ypy
KYPBUIBIMBI

BII/ TK

SZhSBK/4
305

15/30/50/10/15

IIpepexkBU3HTT
ep:

Omnepkacin
KOCIIIOPBIHAPEI
H CyMeH
sKaObIKTaY
IocTpexkBU3NT
Tep: Jumiom
aIbl HeMece
OH/IIpICTIK
MPaKTUKa

MakcaTtbl: CyMeH IKaOIbIKTay
xKoHe cy Oypy okyHeciHmeri
KYPBUIBIMAApPbl ~ MEH  OJapibl
OpHAJIACTBIPY TOpTIOiH  yiiTery;
CyIBI: OHICY, TACMANAy, Tapary,
€Hri3y KyYpbUIBIMIAPBIH, Kpi3
Ky#HeciH: JKery, KENACTY
Tazanay, OHJEY KYpbUIBIMIApbIH
yitnectipynai yiipery

Ma3smyHbI: Cy @HIIPY MCH OHACY

KYPBUIBIMIAPBIHEIH Typaepi,
MaKcaThl, OHJIa JKYpETiH
MpoIecTep; Cy  TachIMaiaay
MaKcartsl, TpaccaaHysbl,

epeKIIeNiKTepi; Cy IKMHAKTay
MakcaTtbl, KeJleMi; Cy TapaTy
JKeNepi;  Kopi3  KeNliiepiH
Tpaccaiay, KOHJIBIPFBLIAP
OpPHANIACTHIPY; ~ WIAWBIHABL  CY
Tasanay  KOHIBIPFBUIapHl  —
MEXaHHKaIIbIK KOHE
OMONIOrKsIBIK Ta3anay, MaKcaTsl,
TYpJepi; TepeHAeTin  Tasanay,
TyHOa MEH IIaNBIHABI  CYHBI
KoJiere xapary

Biaimi: KypbuibIMIapslH  TEOPUSIIBIK
Herizzaepi

Cy pecypcTapblH TachIMalliay, CaKTay )KoHE
naiiranany OOBEKTIIEPiHIH HEeri3ri Typiepi:
Cy KaObUIJarbliTap, HAcoC CTaHIHsUIApHI,
KyOBIp JKeminepi, cy KoiManapsl, KaHauaap,
Kpi3 JKeJiaepi.

KypbuisiMaap sy HHKEHEPITiK
TIPUHIMITEPI: OepiKkTiK,  TYpaKTBUIBIK,
THPABIUKAIIBIK THIMIILTIK.

CymeH kxabmpIKTay KkoHE Cy  Oypy
KYPBUIBIMAAPBIHBIH KJIACCH(HKAIMSACH JKIHE
KOJIJIaHy caJiaiapel.

Kypsuisic MaTepHaIapsl HKOHE
TEXHOJIOTHSIIAPBI

Cy sxyienepi YUIIH KOJIIaHBUIATHIH HETi3ri
Marepruaniap: OeToH, TeMipOeTOH, MeTayul,
UTACTHK.

Matepuangap/blH MEXaHUKAIIBIK, XMMUSIIIBIK
JKOHE KOPPO3HsAFa Te3IiMIi KaCHETTepi.

Cy JKyhenepinae MaTepuaapIbIH
KOJIIaHBLTY epeKIeIiKTepi.
JlaFabicel: WmxeHepnik  ecentey
JaFIbUIaphI

KypbUIBIMAApABIH — THAPABIMKAIBIK — KOHE
MEXaHWKalbIK ~ TapaMeTpiepiH  ecenTey:
KyOblp  OuameTpi, pe3epByap  Kejewmi,
apMartypa Keleprici.

Hacoc craHIusIapbiHBIH KYMBIC PEXHMIH
ecentey.

Cy KaObULIaFbIIITap, KaHAIAAP JKOHE Kopi3
XKEJTIIEPiHIH  KOHCTPYKIMSUIBIK ~ €CeNTepiH
OpBIHZAY.

XKobanay 5xoHE CBI3y JaFIbLIAPBI




CymeH kabapIKTay KoHE Ccy  Oypy
00BeKTiNepiHIH KOHCTPYKIHSUIBIK
CXEMaJIaPBIH CBI3Y.

AutoCAD, Civil 3D, WaterCAD, EPANET

CHSIKTBI Oarlapiiamanapa
KOHCTPYKILUSUIAP/IbI jK00aay.
KoHCTpyKUHsLITBIK JNEeMEHTTEePIIH

TpaccachlH TaHJAy JKJHE TopamnTap OOMbIHIIA
nremimaep Kaobuiaay.

Crpykrypa bJl/ KB SVV/4305 15/30/50/10/15 IpepekBU3UT Henn: Hay4uTh nopsiok | OOpa3oBaHMe: TCOPETHYECKHE  OCHOBBI
BOJIOCHAOKEHHS U bl: 00yCTpOHCTBO M TOPSIAOK HX | CTPYKTYp
BOJOOTBCACHUA BOHOCH&G)KCHPI pasMelICHUA B CHCTEMC OCHOBHBIE BUbI 00BEKTOB
e BOJIOCHA0)KEHUS U | TPaHCHOPTUPOBKH, XpaHeHUs. u
TIPOMBITIITICHHBI BOOOOTBCIOCHU A, Hay4YUThH HCIIOJIb30BaHUA BOJHBIX PECYPCOB:
X HpeIIHpI/ISITI/Iﬁ Oopranmusanuu B3anMOJICHCTBUA Bono3a6opm, HACOCHBIC CTaHIuH,
IocTpexkBH3UT | 00pabOTKH,  TPAHCIOPTUPOBKH, | TPYOONpPOBOABI, BOIOXPAHHUIIMIINA, KaHAIIbI,
bI: pacrnpeneinenusas BOAbBI BBOA B KaHAJIN3aIlMOHHBIC CCTH.
Hpe[IlII/II'UIOMHa 30aHUHU W OTBOJX CTOYHBIX BO/, I/IH)KeHepHBIe TTPUHIUIIBL KOHCprKLIHﬁ:
S I OYHCTKA CTOYHBIX BOIU 00a00TKH IIPOYHOCTH, yCTOﬁHHBOCTb, TUApaBIAYCCKad
TIPOU3BOACTBEH OCagKOB II0  CJIeAYIOIIEM €€ 3(1)(1)CKTI/IBHOCTL.
Has IpaKTUKa yruim3anuu Couepmanue: KJ’IaCCI/I(bI/[KaL[I/ISI u obacTu IIPUMEHECHU ST
no0biya U o0paboTka BOJBI - | COOPYKEHUit BOJIOCHAOKEHUS u
BUbI, Ha3HA4Y€HHUE, MIPOLECCCHI, BOJIOOTBCIACHUA.
IIPOTEKAOINE B HEM, CTpOI/ITeJ'IBHBIG MaTe€puaJibl 1 TEXHOJIOT'UU
TPaHCIIOPTUPOBKA BO/JIBI - | OcHOBHBIE MaTepualibl, UCIOJIb3YyEMbIE IS
Ha3HA4YCHUC, TpacCUpPOBKa, BOOHBIX CHUCTEM: 6eTOH, )KBJ'IB306€TOH,
OCOOCHHOCTH; pe3epByaphl Ui | METalll, IUIACTHUK.
HaKOILICHU I -BH/Ibl HaKOIUICHUA MexaHu'{ecxne, XHUMHUYCCKHUEC u
BOJIBI uee 00bEMBI; | KOPPO3UOHHOCTOMKHE CBOMCTBa
BOAOpacnpeaCIUTEIIbHBIC CETH; MaTepHuaJioB.
TpaccupoBaHUe OCOOEHHOCTH NPUMEHEHUs] MaTepHUalioB B
KaHaJIM3aIlHOHHBIX ceTeﬁ, BOJHBIX CUCTEMaAX.
pasMmenicHue YCTaHOBOK Ha HaBpiku: HWHXCHEPHBIC BBIYHUCIUTEIILHBIC
CETHX, YCTaHOBKH OYHCTKH HaBBIKH
CTOYHBIX BOJI-MCXaHHYCCKasA U Pacuer TAAPABINYCCKUX U MEXAHUYCCKHX
Ouonornueckas OYNCTKA, | TapamMeTpoB KOHCTPYKIIHIL: JHaMeTp TPYObI,
Ha3Ha4YeHWe, BUABL, TiIyOOKas | 00beM pesepByapa, COIIPOTUBIIEHNUE
ouucTKa (JI0ouyKcKa), 0OpaboTKa | apMarypsbl.
OCaZlka M YTWIH3alHusA CTOYHBIX Pacuer pexnuma paGOTBI HaCOCHBIX CTaHLII/H\//I.
BOJ BrinonHenne KOHCTPYKTUBHBIX —PacdeToB
B0/103200pPOB, KaHAJIOB U KaHAJM3aLHOHHBIX
CeTe.
HaBbIky MpoeKTHPOBAaHUS U YepUCHHS
YepTerk KOHCTPYKTHBHBIX CXE€M OOBEKTOB
BOlIOCHaG)KCHI/ISI M BOJJOOTBCIACHUA.
IIpoexTupoBaHne KOHCTPYKIMH B TaKHUX
nporpammax, kak AutoCAD, Civil 3D,
WaterCAD, EPANET.
Br10op Tpacchl KOHCTPYKTUBHBIX 3JIEMEHTOB
Y IPUHATHE PEHICHUH Mo y3IaMm.
Structure of Water BD/EC SWSS/430 15/30/50/10/15 Prerequisites: Purpose: to teach the order of | Education: the theoretical foundations of
Supply and 5 Water supply of | arrangement and the order of their | structures
Sanitation industrial placement in the water supply and | The main types of objects of transportation,
enterprises sanitation system; to teach the | storage and use of water resources: water
Post- organization of the interaction of | intakes, pumping stations, pipelines,

requirements:

water treatment, transportation,

reservoirs, channels, sewage networks.




Pre-graduate or

distribution, the introduction of

Engineering  principles  of  structures:

industrial wastewater into the building and | strength, stability, hydraulic efficiency.
practice the removal of wastewater, | Classification and applications of water
wastewater treatment and | supply and sanitation facilities.
precipitation treatment according | Building materials and technologies
to its subsequent disposal The main materials used for water systems
Content: water extraction and | are concrete, reinforced concrete, metal,
treatment - types, purpose, | plastic.
processes occurring in it; water | Mechanical, chemical and corrosion-
transportation -purpose, tracing, | resistant properties of materials.
features; storage tanks - types of | Features of the use of materials in water
water accumulation and their | systems.
volumes;  water  distribution | Skills: Engineering computing skills
networks; tracing of sewer | Calculation of hydraulic and mechanical
networks, placement of | parameters of structures: pipe diameter, tank
installations on networks; | volume, reinforcement resistance.
wastewater  treatment  plants- | Calculation of the pumping station operation
mechanical and biological | mode.
treatment, purpose, types; deep | Performing constructive calculations of
cleaning (pre-discharge), sludge | water intakes, channels, and sewer networks.
treatment and waste water | Design and drafting skills
disposal Drawing of structural schemes of water
supply and sanitation facilities.
Design of structures in such programs as
AutoCAD, Civil 3D, WaterCAD, EPANET.
Choosing the route of structural elements
and making decisions on nodes.
MamaHslK — Herisi/ Cymen BIl/ TK SKESAKIZ 15/30/50/10/15 IpepexBusutrt | Makcarsl: crynentTepain | Bimimi: CyMeH KamTaMachl3 €Ty
OcHOBBI KaMTaMachl3 eTy h/4305 ep: JKbUIy-ra30eH xaOabIKTay, | XKyHenepiHiH Herizuepi
CTIeIHaIbHOCTH/ JKOHE CY/JIBI QJTBIIT OHepkacin JKBLIBITY, KEIJIETY, cymen | CymeHn  Kamramachl3 €Ty  )KyHeciHiH
Basics of speciality KETY UHKEHEPIIIK KOCITIOPBIHIAPHI | KaOIBIKTAY JKOHE | KYPBUIBIMBIL: cy Ke371epi, cy
KyHenepi H CyMEH KaHaJIM3alUsIHbIH WHXKEHEPNIK | KaOBUIIAFbIITap, COPFBl CTaHIMSIAPBI, CYy
KaOIBIKTay JKyHenepiH, COHIaii-aK KOpIIaFraH | Ta3apTy KOHJBIPFBUIAPHI, CYy KYOBIpIapsl
IMocTpexkBU3UT | OpTaHBl  KOpFay  OKyHelepiH | Keninepi, Cy KOHMalapbl.

Tep: Jumiom
aJJIbl HeMece
OH/IIpICTIK
MPaKTUKa

Kobamay — JKoHE naiiganany
Herizziepi OOWBIHIIA TEOPHSIIBIK
Oimim MeH MPAKTHKAJIBIK
JIaFIBLIap.Ibl HTEpYi.

Ma3myHbI: JKBUTyMeH
KaO/BIKTay, JKBUIBITY, JKCIACTY,
ayaHbl Gariray, ra30eH
XKabIpIKTay, CyMeH »XaOIbIKTay,
Kopi3 JKOHE KOpIlIaraH OpTaHbI

KOpPFayJblH WHKEHEPITIK
KYHENepiHiH ~ MakcaThl ~ MeH
CHIIaTTaManapbiH 3eprIey.
Nuxenepiix Kyienepai
xobanayna KOJIIaHBUIATBIH

KHxE  Herisri HOpMmanapbIH,
epexenepi  MEH  TalanTapbiH
3epTTey. bleTeik cy
LIBIFBIHAAPBIH AHBIKTAY
omictemeciH  3epTrey.  bICTHIK
CyMeH JKaOABIKTay IKYHelepiH
€CEeIITey JKOHE HETI3ri KaOIBbIKThI
TaHJay MICTEMECIH 3epTTey.

Kananplk, aybUIIBIK JKOHE OHEPKACINTIK
CyMeH *ka0/IbIKTay JKyHeTepiHiH KiKkTemyi.
CynbIH camachlHa KOWBLUIATBIH CAHUTAPIIBIK-
TUTHEHAIIBIK TaJIanTap.

Cymen Kamramacki3 ety Hopmanaper (KH,
CHull, CII).

Cynbl  anblm  Kety (Kopi3) KyMHenepiHiH
Heri3nepi

Kopi3 xyiteciHiH KypbUIBIMBL: iIIKi Kopi3,
CBIPTKBI  Kpi3,  KOJUIEKTOpNIap,  COPFBI
CTaHIUANAPHI, Ta3apTy KYPBUIBICTAPHL.

larbIH, HIAPYAIIBLUIBIK-TYPMBICTHIK,
OHEPKACINTIK  JKOHE  KAHOBIPIBIK  Kapi3
TYpJepi.

AFBIHIIBI CYJIap/bl Ta3apTy TEXHOIOTHSIAPHI
JKOHE OJIapAbIH TUIMIIUIITI.

Kopis KyHenepine KOMBIIATBIH
TH/APABIINKAIIBIK HKOHE KYPBUTBIMIBIK
TajanTap.

JlaFabIchl: Wmxenepnik — ecenteynep
KYprizy

Kyo6sipnap JIHaMeTpiH, KBICBIMBIH,




IIBIFBIHBIH €CENTey.
Kopi3  KyObIpiapbIHBIH ~ CHICIH, ©TKi3y
KaOiJeTiH KOHE KOJUICKTOPJIAPIbIH KOJeMiH
ecemnrey.

Hacoc cTaHUMsIapbIHBIH —OHIMIUIN MEH
PEXUMIEPIH aHBIKTAY.

Cy kolimanmapsl MeH pe3epByapliapiblH
KaXKETTi KoJIeMICPiH ecenTey.

XKobamnay >xoHe cpI30anap AafbIHIAY

CyMeH KaMmTaMachl3 €Ty JKOHE Kopi3
JKENIepiHiH TpaccanapbiH jxobainay.
XKocmap, mnpoduib, TOpam CcxeMajapbiH
JaibIHAAY.

AutoCAD, Civil 3D, EPANET, WaterCAD
CHSIKTHI OaFqapiaMasiap/ sl HaiganaHy.
Kobanbik miemimMaepai BU3yalu3aLHsIiay,
U PPIIBIK MOACIBICP KYPY.

MuxenepHbie
CUCTEMBL
BOJIOCHA0XKECHUS U
BOZIOOTBE/ICHUS

B/ KB

ISVV/4305

15/30/50/10/15

IpepexBU3NT
bI:
BonocHabxeHn
e
IPOMBIILIICHHBI
X MPeANpUATHI
MocTpekBU3UT
bI:
Ipenaumiomua
ST MUK
IPOU3BOJICTBEH
Hasl IPaKTUKA

Henab: sBusercs npuobOpeTeHHe
CTY/IGHTaMH TEOPETUYECKUX
3HAHUHN U PAKTUYECKUX HaBBHIKOB
o YCTpPOHCTBY, OCHOBaM
MPOEKTUPOBAHUS u
JKCIUTyaTaluu WHKEHEPHBIX
CHCTEM  TeIUIOra30CHA0KEHUS,
OTOIUICHHUS, BEHTUWISALIH,
BOJIOCHAO)KEHUSI M KaHAJIM3ALUH,
a  TaKkkKe CHCTeM  OXpaHbl

OKpyXKarouien CpeblL.
Copep:xanue: W3zydenue
Ha3HaueHWs W XapaKTEepUCTHK
HHXCHEPHBIX CHCTEM
TEIJIOCHAOXKEHUS,  OTOIUICHUS,
BEHTHJIALHN,

KOHIUIMOHUPOBAHUA  BO3IyXa,
ra3ocHa0KeHus1, BOAOCHAOKEHN,
KaHaIN3aI|y, " OXpPaHbI
OKpyaromiei cpenpl. M3ydenue
OCHOBHBIX ~HOpM, TIpaBHI U
TpeGoBaHMi
CHullucnosab3yeMbix npu
MIPOEKTUPOBAHUU  HHXKEHEPHBIX
cucteM. lV3ydeHwe MeTOIMKH
OIIpesieTIeHNs] PACXOAOB Topsiael
Bofbl.  V3yuenme — MeTOXHKH
pacuéra CUCTEM TopsiYero
BOJOCHA0KEHUS " BBIOOpa
OCHOBHOTO 000PY/IOBaHHS.

Oo6pa3oBanmue: OCHOBBI CHUCTEM
BOJIOCHA0KEHHS

CTpyKTypa  CHCTEMBl  BOZOCHAO)KCHHS:
HCTOYHHKH BOJBI, BOJ03a00pHI, HACOCHBIC
CTaHLUH, BOJOOYHCTHBIE  COOPYXKCHHS,
BOJIONIPOBOJHEIE CETH, BOJOXPAHMIIHILA.
Krnaccudukamuss TOpOACKHX, CENBbCKHX U
MIPOMBIIUICHHBIX CHCTEM BOJOCHAGKECHHS.
CaHUTapHO-THTHEHUUYECKHE TpPeOOBaHHUS K
Ka4ecTBY BOJBL.

Hopwmsi Bogocuadxenus (KH, CHull, CII).

OcCHOBBI CHCTEM BOJIOOTBEICHHS
(xaHaNMM3aM¥N)

CTpyKTypa KaHAIM3alMOHHOM CHCTEMBbL:
BHYTPSHHSIST  KaHAIM3alWs,  HapyxXHas
KaHAIM3alys,  KOJUIGKTOPBI,  HACOCHBIC

CTaHIUH, OYUCTHBIE COOPYKEHUS.

Buner  menxocepuitHOM, — XO3sIiICTBEHHO-
OBITOBOI, TIPOMBIIUIEHHOH ¥ JOXIEBOI
KaHaTM3a1KH.

TexHONOTMKM OYMCTKU CTOYHBIX BOA M HX

3¢ GeKTUBHOCTS.

I'napasnugeckue u CTPYKTypPHBIE
TpeGOBaHMs K KaHATM3AIOHHBIM CHCTEMAaM.
Hasbikn: NpOBeJICHHE HHKEHEePHBIX
pacyeroB

Pacuer nuamerpa, 1aBiaeHus, pacxona Tpyo.
Pacyer ykiOHa KaHANIM3AaLMOHHEIX TPYO,
MPOIYCKHOW  CHOCOOHOCTH U o0bema
KOJLIGKTOPOB.

OnpeneneHye  NPOU3BOJUTENBHOCTH U
PEKUMOB HACOCHBIX CTAHITHH.

Pacuer HEOOXOIMMBIX 00BEMOB
BOJIOXPAHWIIUIL U PE3EPBYaPOB.
IIpoexTupoBanue 1 N3rOTOBICHUE YCPTEKEH
IIpoexTupoBanue Tpacc ceTei
BOJIOCHA0)KCHHS M KaHAJIH3ALIH.
TloaroroBka muaHoB, mpoduiei, cxem
Y3JI0B.




Vcnonp30BaHHe TaKMX OPOTpamM,  Kak
AutoCAD, Civil 3D, EPANET, WaterCAD.
Busyanusanust ~ TPOEKTHBIX — PEIICHHIA,
co3zanue HUpPOBBIX MOJIENCH.

Engineering BD/ EC 15/30/50/10/15 Prerequisites: Purpose: It is the acquisition by | Education: fundamentals of water supply
Systems of Water ESWSS/43 Water supply of | students of theoretical knowledge | systems
Supply and 05 industrial and practical skills on the device, | The structure of the water supply system:
Sanitation enterprises the basics of design and operation | water sources, intakes, pumping stations,
Post- of engineering systems of heat | water treatment plants, water supply
requirements: and gas supply, heating, | networks, reservoirs.
Pre-graduate or | ventilation, water supply and | Classification of urban, rural and industrial
industrial sewerage, as well as | water supply systems.
practice environmental protection | Sanitary and hygienic requirements for water
systems. quality.
Content: Study of the purpose | Water supply standards (CN, SNiP, SP).
and characteristics of engineering | Fundamentals of drainage (sewerage)
systems of heat supply, heating, | systems
ventilation, air conditioning, gas | The structure of the sewage system: internal
supply, water supply, sewerage, | sewerage, external sewerage, collectors,
and environmental protection. | pumping stations, sewage treatment plants.
Study of the basic norms, rules | Types of small-scale, household, industrial
and requirements of the SNiP | and rainwater sewerage.
used in the design of engineering | Wastewater treatment technologies and their
systems. Study of the | effectiveness.
methodology for determining the | Hydraulic and structural requirements for
consumption of hot water. Study | sewage systems.
of the methodology of calculation | Skills: performing engineering calculations
of hot water supply systems and | , calculating the diameter, pressure, and flow
selection of the main equipment. of pipes.
Calculation of the slope of sewer pipes,
capacity and volume of collectors.
Determination ~ of  pumping  station
performance and modes.
Calculation of required volumes of
reservoirs and reservoirs.
Design and production of drawings
Designing routes of water supply and
sewerage networks.
Preparation of plans, profiles, and node
diagrams.
Using programs such as AutoCAD, Civil
3D, EPANET, and WaterCAD.
Visualization of design solutions, creation of
digital models.
OHepkacin BIT/ TK OKSZh/43 15/30/50/10/15 IpepexBusurt | MakcaTsl: mamanra | Bimimi:  ©OHepkacinTik cyMeH a0abIKTay
KOCIMOPBIHIAPBIH 06 ep: OHEPKACINTIK  KOCIHOPBIHAAPABI | >KYHelepiHiH Herizaepi
CYMEH ka0JIbIKTay OHpipicTik CyMEH KamTamachI3 eTy | OHepkocin OpBIHIAPBIHBIH CyFa  JIETeH
TIpaKTHKa 11 cajlaCblHla TEPEH Olim ajryra TEXHOJOTUAJIBIK, HIapyallbUIbIK-TYPMBICTBIK
ITocTpeKkBU3UT | BIKMAJ €TY. JKOHE OPTKE KapChl KAXKETTITIKTEPI.
Tep: Cymen Ma3myHbI: eHepkacinTik | Tasa cy, aliHampIMaarel cy, KalWTamama cy
KababIKTay KOCINOpBIHAp/ia KONAAHBUIATBIH | JKOHE apanac cy KyHenepiHix
JKOHE cy Oypy CyJapIblH XKIKTenyl. OHEpKacinTi | epeKmeniKTepi.
KYPBUIBIMBI mIapyambUIBIK ~ aybl3  CyMeH | OHepKacinTik CyMEH KaOIbIKTay

xkabapikTay. CyBIK JKOHE BICTBIK
LeXTapAa aybl3 Cy MIBIFBIHBIH
AHBIKTAY. OHmipicTik

KYHENepiHiH  KYpBUIBIMBL:  Cy  Ke3zepi,
KaOBbUIAAFBIIITAD, COPFbI CTAHUUANAPBI, CYy
JaiibIHAdy CTAHLMSNAPBL, CY TapaTKbILI




KOCIMOPBIHHBIH CyMeH
KaO/BIKTay ~ CXeManapbl — MEH

KyHenepi. OHeprocinTik
KOCIMOpBIHAAP b

TEXHOJIOTHSIIBIK CyMeH
KaMTaMachI3 ery.
TeXHOIOTUAIIBIK cynapra
KOMBLIATBIH Tananrap.

OHIIpiCTIK KaXKETTUIIKTep YIIiH
CyabI JNaibIHIaY oxicrepi.
Kymcaprbuiran JKOHE
TY3CBI3aHABIPbUIFaH Cypl
JailbIHIAY/ABIH TEPMHSIBIK, HOH
anMacy, MeMOpaHaJbIK oaicTepi.
Ty3ChI30aHabIPBUFAH KOHE
KYMCApTBUIFaH CYJbl TEPMHUSIBIK
QJIiCIIEH ANy/BIH TEXHOJIOTHSIIBIK
cxemanapbl. Cyznsl MOH anmacy
uerizgepi. Honurrep. Honur

KYPBUIBIMBIL, HOH anmacy
MPOLECIHIH ~ XHMHSICHL. Non
anmacy omicimMeH Cymsl

TY3CBI3AHABIPY JKOHE XKYMCapTy
CXeMaJlapebl.

JKeninep.

Cy Kke3ziepi oHe Cy carachlHa KOMbUIATBIH
Tanamnrap

OHepkocinl  YIIIH —MaianaHpUIaTBIH — CY
KO3JepiHiH TypJiepi: Jkep YCTi, jkep acTsl,
TEXHUKAJIBIK Cy KOIManapel.

Cy camnachlHbIH TEXHOJOTHSIBIK TajaNTapbl
JKOHE CaHUTAPIIBIK HOpMaJap.

OHEpPKICINTIK HPOLECTepre apHaFaH CyIbIH

(H3UKaNbIK, XUMUSUIBIK, TEPMUSIIBIK
CHUIaTTaManapsl.
JlaFabIchl: Nuxenepiik JKOHE

THIPABIIUKAIIBIK CCEITEY JaFbliIaphl
KyOblpap ~ aumamertpiH, KbICBIMBIH, CYy
LIBIFBIHBIH €CEIITEY.

Coprbutap MeH apMmatypanapiblH KaKeTTi
mapaMeTpIiepiH aHbIKTay.

OHepKocinTiK cy JKy#enepinzeri
TH/IPABJINKAIIBIK IIBIFBIHIAPBI €CENTEY.
Kobanay xoHe cxemanay

OHepKocill HBICAHAAPBIHBIH CY XYHelepiHiH
TEXHOJIOTHSUIBIK CXEMaJIapbIH xkKacay.

CyMeH >kaOAbIKTay >KeJiNepiH jxocmapiay,
Tpaccainay, cbi30a KypacTsIpy.

AutoCAD, Civil 3D, EPANET, WaterCAD
CHSIKTBI s)kobanay OafapaamanapbiH
KOJIJIaHy.

BonocHabxxenue
MPOMBIIIIEHHBIX
TIpeIIpUATHH

BJl/ KB

VPP/4305

15/30/50/10/15

IIpepexkBu3NT
bI:
IIpousBoacTBeH
Has npakTtuka Il
IMocTpekBU3UT
BI: CTPYKTypa
BOJIOCHAOKEHHUS
u
BOJIOOTBEICHHS

Ilean: CII0COOCTBOBATh
CIELHATNCTY HMETh [JIyOOKHe
3HaHUS B 00JIaCTH OOecIeueHust

BOJION HPOMBIIIIEHHBIX
TpEeaNPUATHH.

Conepixanne: Knaccndukarms
BOJI, HCTIOJIB3YEMbIX B

MPOMBIIUICHHBIX MPEINPUATHSIX.
BonocHabxenune

MIPOMBIIUICHHOCTH XO3SHCTBEHHO
nuTheBol BonoW. OmpeneneHue
pacxoqa IHTHEBOW BOJBI B
XONOMHBIX U TOPSYUX [eXax.

Cxembl i CHCTEMBI
BOJOCHA0XKEHUS
MPOM3BO/ICTBEHHOTO
TIPEATPUSATHS. Obecrnieuenne
MPOMBINUICHHBIX  MPEIIPUSITHN
TEXHOJOTHYECKOH BOJIOM.
TpeOoBaHHs TpEIbsBIIEMbIE K
TEXHOJIOTHYECKUM BOJIAM.
MeToapl TOATOTOBKH BOJBI ISt
TIPOM3BOICTBEHHBIX HYXII.
Tepmudeckre, HOHHOOOMEHHBIE,
MeMOpaHHBbIE METOIBI
MOJArOTOBKM  YMSTYEHHOW U
00eCCOICHHOM BOJIBIL.
Texnonoruueckue CXEMBI

TIOJTYUCHUSA 00eCcCoIeHHOH n

OOpa3oBaHHMe: OCHOBBI IIPOMBILIUICHHBIX
CHCTEM BOJOCHAOKEHHS

TexHonornueckue, Xo03siCTBEHHO-OBITOBEIC
u MIPOTHUBOIOKAPHBIE MOTPeOHOCTH
MIPOMBIIUICHHBIX IPEANPHATUH B BOJIE.
OCOOEHHOCTH ~ CHCTEM  YHCTOH  BOJPBI,
LMPKYIUPYIOIIEH BOJbI, BTOPUYHON BOABI U
CMEIIaHHOM BOJIBI.

CrpykTtypa IIPOMBIIIIEHHBIX CHCTEM
BOJJOCHAOKEHHSA: HCTOYHHUKHI BOJIBL,
NIPUEMHUKH, HACOCHBIC CTAHI[HU, CTaHIUU
BOJIOIIOJTOTOBKH, BOJOpAcHpeeIUTeIbHBIC
CeTH.

Hcrounnku Boabl 1 TpeOOBaHUS K KaueCTBY
BOJIBI

THOBI HCTOYHHKOB BOMBI, HCIOIb3yeMBIX
UL TPOMBINIIEHHOCTH: IOBEPXHOCTHEIE,
MOI3eMHBIE, TEXHUYECKHUE BOJOCMBI.
Texnomornueckue TpeOOBAHHS K KauecTBY
BOJIBI U CAHHTAPHBIC HOPMBIL.

dusnyeckre, XHUMHYECKHE, TEPMHUECKUE
XapaKTEePUCTHKH BOABI ISl IPOMBIIILICHHBIX
TIPOLECCOB.

HaBbIKH: HHXXEHEpHBIC M T'HAPABIHICCKHE
BBIYMCIUTEIbHbIC HABBIKU

Pacuer numamerpa TpyO, HaBieHUs, pacxona
BOJIBI.

OmnpeneneHre HEOOXOAMMBIX IMapaMeTpPOB
HACOCOB U apMaTypBbL.




yMS{F‘ICHHOﬁ BOZIbI TCPMUYCCKUM

METOJIOM. OCHOBBI
HMOHHOOOMEHHOU 00paboTku
Boxbl.  Monutel.  CtpykTypa
HOHUTA, XUMMHU3M
HMOHHOOOMEHHOTO mporiecca.
CxeMmsl obeccoMBaHus u
YMSTYeHUs BOJIBI

HMOHHOOOMEHHBIM MCTOOOM.

Pacuer  rumpaBiMuecKMX ~— HOTEph B
HPOMBILIIEHHBIX CHCTEMaX BOJOCHA0KCHHS.
IIpoexTupoBanue 1 cxeMaTU3AIS
Pa3paboTka TEXHOIIOTMYECKUX CXEM BOJHBIX
CHCTEM HPOMBILIICHHBIX 00BEKTOB.
IInanupoBka, TpacCHpOBKa, IIOCTPOCHUE
4epTexke ceTeil BOZoCHa0KeHusI.
Hcnonp3oBanue porpamMm
NIPOEKTUpPOBaHMsA, Takux Kkak AutoCAD,
Civil 3D, EPANET, WaterCAD.

Water Supply of BD/ EC WSIE/4305 15/30/50/10/15 Prerequisites: Purpose: to encourage a | Education: fundamentals of industrial water
Industrial Production specialist to have in-depth | supply systems
Enterprises Practice 1l knowledge in the field of water | Technological, household and fire protection
Post- supply to industrial enterprises. | needs of industrial enterprises in water.
requirements: Content: Classification of waters | Features of clean water, circulating water,
the structure of used in industrial enterprises. | secondary water and mixed water systems.
water supply Water supply of industry with | The structure of industrial water supply
and sanitation household drinking ~ water. | systems: water sources, receivers, pumping
Determination of drinking water | stations, water treatment plants, and water
consumption in cold and hot | distribution networks.
workshops. Schemes and systems | Water  sources and  water  quality
of water supply of a | requirements
manufacturing enterprise. | Types of water sources used for industry:
Provision of industrial enterprises | surface, underground, and industrial
with process water. Requirements | reservoirs.
for process waters. Methods of | Technological requirements for water quality
water preparation for industrial | and sanitary standards.
needs. Thermal, ion-exchange, | Physical, chemical, and thermal
membrane methods of | characteristics of water for industrial
preparation of softened and | processes.
desalinated water. Technological | Skills: engineering and hydraulic computing
schemes for obtaining desalinated | skills
and softened water by thermal | Calculation of pipe diameter, pressure, and
method. Fundamentals of ion | water flow.
exchange  water  treatment. | Determination of necessary parameters of
lonites. The structure of ionite, | pumps and fittings.
the chemistry of the ion exchange | Calculation of hydraulic losses in industrial
process. Schemes of desalination | water supply systems.
and softening of water by ion | Design and schematization
exchange method. Development of technological schemes of
water systems of industrial facilities.
Planning, tracing, and building drawings of
water supply networks.
Using design software such as AutoCAD,
Civil 3D, EPANET, and WaterCAD.
Omnmipic BIl/ TK 00SZhzh 15/30/50/10/15 IIpepexBu3utt | Makcarbl: Oomamax Mamasigs! | Bigimi: OHZIpiCTIK Cy KyHenepiHiH
OpBIHAPBIH KK/4306 ep: Ta3apry KOH/IBIPFBIIAPBIHBIH | KYPBUIBIMBI
CYMEH ka0JIbIKTay OHpipicTik KyHenepin Kalita KYpy, | OHepkacinTik KoCIMOPBIHAAPJBIH CyMEH
JKyHenepiH KaiTa npaktuka II THIPABIUKAJBIK IIAMaJaH ThIC | KaMTy CbhI30ayiapbl, 3JIEMEHTTEpi JKOHE
KYpy IMocTpeKkBU3NT | XYKTEME JKariaiblHIa Cyasl Oepy | onapbIH e3apa GalilaHBICEL.
Tep: Cymen JKOHE Tapary Heriszgepine, | Imki JKoHe CBHIPTKBI Cy KyOBIpIapbIHBIH
JKaOIBIKTAY OHEPKACINTIK KOCIMOPBIHIAPIBIH | KYPBUIBIMBIL, JKYMBIC IPHHIIANTEPI.
JKOHE cy Oypy KaXKeTTUIKTepi Y= cy | Kaiita kypynsia Heriznemenepi
KYPBUIBIMBI camacblHa koFapel Tamanrtapra | CyMeH jkaOJpIKTay —JKyHenepiH —Kaiita
yiipery. KYPYABIH TEXHUKAJIBIK, SJKOHOMHUKAJIBIK JKOHE
MasmyHbI: OHEPKOCINTIK | IKOJIOTHSIIBIK cedenTepi.




KOCIIOPBIHAAPABIH CyMeH
KabIpIKTay OKYHelepiH —Kaiita
KYpy  JKOHE  OHBIH  JKaHa
KYPBUIBICTAH  aibIPMALIbIIBIFbI
Typabl YFbIMAAD. Cymen
xKabJpIKTay OKyHelepiH KaiiTta
KYpy OKeHiHjeri MiHIeTTepi

hremy amicreMeci.
YHurpIManapas xKep acThl
CyJIapBIHbIH cy
KaObUIIaFbIIITAPBIH

pexoHcTpykuusimay. Cy  Oepy
JKOHE TapaTy JKyHenepiH KaiTa
Kypy. ['mapaBnukaiblK I1amajgaH
TBIC JKYKTEME Ke3iHJe Kemiaepi

Kaiita  Kypy.  ©OHepkacinTik
KaCimopeIHAap YLIH cy
JaibIHAAY IBIH Heri3ri

KYPBUIBICTAPBIH ~ KaliTa  Kypy.
KypbuibicTapapl THAPaBIUKAIbIK
KaliTa THey Ke3iH/e KaiiTa Kypy.

Konnansictarsl Kyltenepaig TO3YBI,
THIMAUTINT TOMEHZIEYi, Cy LIBIFBIHBI MEH
KBICBIMHBIH ©3Tepy cebernTepi.

TeXHUKANBIK AUATHOCTUKA XKIHE 3ePTTCY
KyOblpiapaplH =~ TEXHUKANbIK — JKaFJaiblH
Garanay oxicTepi.

T'uapaBIHKATBIK CBIHAKTap, leak-test,
BUJICONMArHOCTHKA, JEOMT II€H KBICHIM
oIey

Jarabichl:  JIMarHOCTUKAJIBIK SKYMBICTAp
Konnansictarbl Cy KyHeciH HHKEHEpJiK-
TEXHHUKAJBIK TEKCEPY.

I'miapaBnyikanblk  HapaMerpiaepii  (KbIChIM,
LIBIFBIH, )KbUIAAMBIK) OJILICY.

XKobanay narmsuiapst

Kaiita KypyFa apHaJFaH TEXHHUKAJbIK
nremimMaep JansiHaay.

KyOblp keminepiHiH jxaHa ChI30aapblH
KYpacThIpy.

HacocTelk craHuusiiap MeH cy JAaibliHOAy
HBICAaHJAPbIH MOJECPHH3AIMsIIAY XKo0aTapblH
Kacay.

I'uapaBIHKAIBIK KOHE TEXHUKAJIBIK €CerTep
KyObip xericiHiH KaliTa ecenTeyiH xKyprisy.
DKOHOMHKAJIBIK THIMILTIKTI ecenTey.
KpICBIM KOFalybIH, CY IIBIFBIHBIH, KaXKETTi
KyaTThl aHBIKTAY.

PexoHcTpykuums
CHCTEM
BOJIOCHA0KSHUSI
MIPOMBIIICHHBIX
MpeaIpUsATHI

BJI/ KB

RSVPP/430
6

15/30/50/10/15

IIpepexkBu3NT
bI:
IIpousBoacTBeH
Has npakTtuka Il
IMocTpekBU3UT
BI: CTPYKTypa
BOJIOCHAOKEHHUS
u
BOJIOOTBEICHHS

Heab: o0yunth  Oynmymero
CHEHAHCTa OCHOBaM
PEKOHCTPYKIHH cUCTEM
OUHCTHBIX COOPYXEHHH, Hoxaduu
U pacmpeiieNeHHs BOIBl B
YCIOBUSIX MOBBIIICHHON
TUIPABINYECKOH neperpysKH,
BBICOKHX TPeOOBaHUH K Ka4ecTBY
BOJBI JUISL HYXK]] IIPOMBIIIICHHBIX

TpEeaNPUATHH.
Copep:xanue: TTonsiTus 0o
PEKOHCTPYKIIHI cUCTEM

BOJOCHA0KEHHS IIPOMBIIIICHHBIX
MpeInpusATUi U ee OTIUYUsS OT

HOBOTO CTPOUTEIBCTBA.
Meroauka pemeHus 3agad 1o
PEKOHCTPYKIHH CHUCTEM

BosocHaOkeHNs. PekoHCTpyKIms
BO7I03a00pPOB TOA3EMHBIX BOJ U3
CKBa)KHH. PeKOHCTpyKIHs cHcTeM
MOauu M paclpesielieHus BOJbL.
Pexoncrpykuus ceTeit npu
THIPABINYECKOH neperpyske.
PexoHcTpyKIHS OCHOBHBIX
COOpY/KEHHII TIOATOTOBKM BOJBI
TSt HPOMBIIIICHHBIX
npennpusaTHid.  PekoHcTpykims
NP THAPABINYECKON Teperpyske
COOPY>KEHHII.

Oopa3zoBanue: CTPYKTYpa
MIPOM3BO/ICTBEHHBIX CUCTEM BOJOCHAOKEHHUS
CxeMsl, JJIEMEHTHI BOJJOCHA0KEHUS

NPOMBINUICHHBIX ~ NPeANpHATHH H  HX
B3aHUMOCBSI3b.

YecrpoiicTBo, TIPUHLIUIIBL padoTEI
BHYTPEHHHUX U HAPYKHBIX BOJOIPOBOJIOB.
OcHoBaHus 1JIs1 PEKOHCTPYKIIUU
Texumdeckue, SKOHOMHUYECKHE u
9KOJIOTUYECKUE IIPUYUHBI PEKOHCTPYKIIUHU
CHCTEM BOLOCHAOKEHHMS.

TprausHb H3HOCA, CHIDKCHUS
9((EKTUBHOCTH CYLIECTBYIOIINX CHCTEM,
HM3MEHEHHUS PacXoia BOIbI H AaBICHHUS.
TexHn4eckast THarHOCTHKA U HCCIIEIOBAHHS
MeTonbl OLEHKH TEXHHYECKOTO COCTOSHUS
TpyOOIPOBOIOB.

I'mppaBmideckne  ucmblTaHms,  leak-test,
BH/ICONUATHOCTHKA, JAEOHT U H3MEpeHue
JaBIICHUS

HaBbIkn: quarHoctideckue padboTh
MHxenepHo-TeXHUUECKUI OCMOTp
CYIIECTBYIOIIEH CHCTEMBI BOTOCHAOKEHUSL.
V3mepeHne TUAPABIMYECKHX IAPaMETPOB
(maBieHue, pacxoi, CKOPOCTb).

HaBbIku mpoeKTHpoBaHHs

IloaroroBka TEXHUYECKHX PEIICHHH UL
PEKOHCTPYKIIUH.

CocraBiicHue HOBBIX qepTe)KefI




TpyOOIPOBOIOB.

PazpaGoTka  HPOEKTOB  MOJEPHH3ALHH
HACOCHBIX CTaHLHH u 00BEKTOB
BOJIONO/ITOTOBKH.

T'uapaBiIyecKue U TeXHHYECKUE OTYEeThI
IpoBenenue nepepacuera TpyoOIpPOBOIA.
Pacuer sxoHOMHYECKO#H IDPEKTUBHOCTH.
OrnpereneHie MoTeph JaBICHHUs, pacxona
BOJIBI, HEOOXOIMMON MOIIHOCTH.

Reconstruction of BD/ EC RWSSFPF/ 15/30/50/10/15 Prerequisites: Purpose: to train a future | Education: the structure of industrial water
Water Supply 4306 Production specialist in the basics of | supply systems
Systems for Practice 11 reconstruction of treatment plant | Schemes, elements of water supply of
Production Post- systems, water supply and | industrial enterprises and their interrelation.
Facilities requirements: distribution in  conditions of | The design and principles of operation of
the structure of increased hydraulic overload, | internal and external water pipes.
water supply high  requirements for water | Grounds for reconstruction
and sanitation quality for the needs of industrial | Technical, economic and environmental
enterprises. reasons for the reconstruction of water
Content: of reconstruction of | supply systems.
water supply systems of industrial | Causes of wear and tear, reduced efficiency
enterprises and its differences | of existing systems, changes in water flow
from new construction. | and pressure.
Methodology for solving | Technical diagnostics and research
problems of reconstruction of | Methods for assessing the technical
water supply systems. | condition of pipelines.
Reconstruction of groundwater | Hydraulic tests, leak-test, video diagnostics,
intakes from wells. | flow rate and pressure measurement
Reconstruction of water supply | Skills: diagnostic work
and distribution systems. | Engineering and technical inspection of the
Reconstruction of networks under | existing water supply system.
hydraulic overload. | Measurement of hydraulic parameters
Reconstruction of the main water | (pressure, flow rate, speed).
treatment facilities for industrial | Design skills
enterprises. Reconstruction | Preparation of technical solutions for
during hydraulic overload of | reconstruction.
structures Drawing up new pipeline drawings.
Development  of  projects for  the
modernization of pumping stations and water
treatment facilities.
Hydraulic and technical reports
Recalculating the pipeline.
Calculation of economic efficiency.
Determination of pressure losses, water
consumption, and required power.
Copgrsimirap, BIT/ TK SSSSKK/3 30/30/15/60/15/ MpepexBusurr | Maxkcarsi: Crynentke | Bimimi: COpFBILITAPABIH  KAJIIbI
COPFBIII 218 30 ep: COpFBLIAP, CODFBINI | CHUIIATTAMACHI XKOHE KIACCH(HKAIUICHI
CTaHIHAIAPBI OHpipicTik KOHJIBIDFBITAPBI  JkoHe coprbill | LleHTpAeH Temkimi, OCHTIK, apamac THITI
JKOHE Cy npaktuka 11 CTAHIMSIAPBl  Typallbl  JKalIlbl | COPFBINITAPABIH TYpIEPI.
KOTEpETiH IMocTpexkBU3NT | aKmapaTTel  ydpery, ocipece | Kyprak, »apTblmail OaTBIpBUIFaH, TOJBIK
KypbUIbIMIAp TEep: KajtaKmaljbl COp¥bLIapAbl erKeii- GaTLIpBIJTFaH (CyJ'[LIK) COPFBIIITAPABIH
Wmxenepitik TeDKEWI  KapacThpy,  OHBIH | CpeKIIeNiKTepi.
THIPOMETPHS KypaMbIHa KipeTiH | OHepKoCIiNTiK, KOMMYHAJI/IBIK, aybLT

3JIEMEHTTEP A1, dpTYpIi

Kopiiayaapsl 0ap CyMeH KamTy
JKoHE cy Oypy kyihenepinneri
COPFBIII  CTAHIUSUIAPBIHBIH  CYy

HIApPYaIIbUIBIFBIHIAFEl KONAAHY Calanapsl.
2. CopFhIITap/ABIH KYPBUIBICEHI JKOHE KYMBIC
MPUHIKNTEP]

JleHrenek,  KaJakma,  KOpIyC,  Bal,




TOpANTapbIHBIH cXeManapblH
KOHE CyMeH *KaOABIKTAY
TOCUIIEpiH Tanjay.

Ma3smyHbI: COPFBILI
KOHBIPFBLIAPBIHBIH Heri3ri
cXeMmanapblH, COPFBILITAPABIH
KOHCTPYKILMSIIAPBIH

01Ty; KOHCTPYKIHSUIBIK

CPeKIICNIKTEpiH  €CKE bl
COPFBILI MalllMHAJIAP/ABl TONTApFa
Oesly  KOHE  COpPFBILTAPJBIH

JKYMBIC icrery hiinice
KOJIJIaHbLIAThIH KO3FaJITKBIII
KaOJBIKTAp/IBIH  TYpPiHE ColiKkec
onapabl KIKTeyoNiCTepiH
MEHTrepy. Cop#bli
CTAHLUSIAPIHBIH

aBaHKaMepasapsl MeH cy
KaObL1aay KaMepaJlapblH
xKobanay. Cynbl SKeTy
KyHenepinzeri COPFBIII
OekeTTepi MEH CyMEH KadabIKTay
Ky#enepinin COPFBIILI
CTaHIUSTaPBIHBIH

epeKIIeniKTepiH Oimy

THIFBI3/IAFBILI, OIIIMITHHK JIEMEHTTEPI.
CopFBILITHIH XKYMBIC IPOLECi: 3HEpTHs Oepy,
KBICBIM TYZIBIPY, CY aFbIHBIH KQJIBIITACTHIY.

Tapmaxkranran KyHeneperi COPFBILI
JKYMBICHIL.

3. T'mapaBiMKalIbIK >KQHE SHEPreTUKAJIBIK
chmarTamanap

COpFBILITBIH HANOPBI, OHIMIUIITI, KyaTsbl,
TIOK-i.

Coprplll  CHIATTaMAJIAPBIHBIH ~ IPpadUKTEpi
(H-Q,n-Q, N-Q).

KaBurauuss koHe OHBIH  alABIH  ajly
npuniunrepi (NPSH).

Jarapicel:  COPFBIITAPIBI TEXHUKAJBIK,
Tangay )KoHe JUarHOCTHKA

COpFBILITEIH  JKYMBICBIH ~OJIIEY: KBICHIM,
WIBIFBIH, KyaT, [IOK aHbIkTay.

JKyMmbic pexuMiH Tajgay JKOHE OHTAMIbI
pexuMIi TaHaay.

KaBuTanusuisIk sKaFJaiiibl aHbIKTAY.

2. I'uapaBiuKaiblK eCenTepi OpbIHIAY
KaxkeTTi KpICHIM MEH OHIMIITIKTI ecentey.
KyOGsiprarst IIBIFBIHIAPTBL, yiikeric
JKOFaJTybIH, KOTepy OMIKTIriH ecentey.
COpFBILITBIH  YHEPreTUKANBIK  THIMIUTITIH
AHBIKTAY.

Hacocsi,
HACOCHBIE
CTaHIIUU 1

B0J103a00pHBIE
COOPYXKEHHUS

BJl/ KB

NNSVS/32
18

30/30/15/60/15/
30

IIpepexkBu3NT
bI:
IIpousBoacTBeH
Has npakTtuka Il
IMocTpekBU3UT
bI:
Nunxenepnas
THAPOMETPUs

Ileab: COCTOMT B TOM, 4YTOOBI
00y4YHTh CTyJIeHTa o0reit
nHpOpMAII 0 Hacocax,
HACOCHBIX YCTaHOBKax u
HACOCHBIX CTaHIMIX, OCOOCHHO
JEeTaTEHOMY PacCMOTPEHUIO
JIOMACTHBIX HACOCOB,aHAIU3Y
BXOIMIIUX B  €ro  COCTaB
JJIEMEHTOB, CXeM THAPOY3JIOB
HACOCHBIX CTAHIUI B CHCTEMax
BOJIOCHA0KEHHS "
BOJOOTBEJCHHS C Pa3IMIHBIMU
OTpaXICHUSIMU M criocobamu
BOJIOCHA0KEHMS.

Copep:xaHue: 3HaHUE OCHOBHBIX
CXeM  HAaCOCHBIX  YCTAaHOBOK,
KOHCTPYKIIUI HACOCOB; BIaicHUE
METO/IaMHU pa3JIeeHUs] HACOCHBIX
MallUH Ha TPYNNbl C Yy4ETOM
KOHCTPYKTHUBHBIX OCOOEHHOCTEH
M HX  Kilaccupukamum B

COOTBETCTBUU c THIIOM
MOTOPHOTO obopyoBaHus,
HCIONB3yeMOTo  JUlsi  paboThI
HAaCOCOB. IIpoexTrpoBanue

aBaHKaMep HACOCHBIX CTaHIMU U
BOJIOTIPUEMHBIX Kamep. 3HaHHe
ocobeHHoCTe#H HACOCHBIX
CTAaHIMH ¥ HACOCHBIX CTaHIUN

O0pa3oBanue: o0Las XapakTEpUCTHKA H
KIIaCCU(UKALHS TIPUCOCOK

Bupel 1eHTPOOEXKHBIX, OCEBBIX, HACOCOB
CMEIIIaHHOTO THUMA.

OcobeHHoCTH CyXuX, YaCTUYHO
MOTPYXKEHHBIX, IIOJIHOCTBIO ITOTPYKEHHBIX
(IIOTPYXKHBIX) BBITSKEK.

OO0nacTi TPUMEHEHHs B TPOMBILIICHHOM,
KOMMYHAJIBHOM, CEJILCKOM XO3SIHCTBE.

2. VYCTpOWCTBO W MNPUHLMIBI  PaOOTHI
BBITSKCK

Kpyrisle, nonacTHele, KOPITyCHBIE, BaJIOBEIE,

YIIIOTHUTEIBHBIC, TOOUIAITHUKOBEIC
DJIEMCHTBI.

PaGouwnit TIponecc  BBITSDKKU:  II€peaada
OHEPIruy, CO3JaHuC JABJICHUAA,

(hopMupOBaHKE TTOTOKA BOJIBI.
BcaceiBatomias  pabota B pa3BETBICHHBIX
CHCTEMax.

3. THOpaBIMYECKHE U  DHEPreTHYECKHEe
XapaKTepPUCTUKN

Hamop  kamota,  HPOU3BOXUTENHHOCT,
mortHoCcTh, KIT/T.

I'padukn xapakrepuctuk BecacsBanus (H-Q,

n_Q’ N_Q)
IIpuHuuns! KaBUTAIHA u ee
npenorspameHns (NPSH).

HaBbiku: TEXHUYECCKUI aHamm3 u

JVAarHOCTHUKaA ITPHUCOCOK




CUCTEM BOJIOCHA0KEHHU S B
CHUCTEMaX BOAOOTBCACHUSA

W3mepenue paboThl BBITSOKKH: ONPECICHUE
JlaBJieHus, pacxozaa, MotnocTH, KIT.
Anamu3  pexuma  paboTBl H  BBIOOp
ONTUMAJIBHOTO PEXUMA.

OnpejeneHre KaBUTaLlMOHHOM CUTYallUu.

2. BeInosiHeHNE THAPABIMYECKUX PAaCYCTOB
Pacyuer  HeoOXoaMMOro JIaBJIEHUS Hu
MIPOU3BOAUTEIBHOCTH.

Pacuer moreps B TpyOe, MoTeps Ha TpEHHE,
BBICOTBI TTOIbEMA.
Onpenenexue
3(GEKTUBHOCTH BBITSKKH.

SHEPreTUYEecKoit

Pumpings, BD/ EC PPSWI/321 30/30/15/60/15/ Prerequisites: Purpose: It consists in teaching | Education: general characteristics and
Pumping Stations 8 30 Production the student general information | classification of suction cups
and Water Intakes Practice 11 about pumps, pumping plants and | Types of centrifugal, axial, and mixed type
Post- pumping stations, especially a | pumps.
requirements: detailed examination of paddle | Features of dry, partially submerged, fully
Engineering pumps, analysis of its constituent | submerged (immersion) hoods.
hydrometry elements, schemes of hydraulic | Areas of application in industrial, municipal,
pumping stations in water supply | and agricultural sectors.
and sanitation systems with | 2. The device and principles of operation of
various fences and methods of | hoods
water supply. Round, bladed, body, shaft, sealing, bearing
Content: knowledge of the basic | elements.
schemes of pumping units, pump | The working process of extraction: energy
designs; knowledge of the | transfer, pressure generation, water flow
methods of dividing pumping | formation.
machines into groups, taking into | Suction work in branched systems.
account design features and their | 3. Hydraulic and energy characteristics
classification according to the | Hood pressure, performance, power,
type of motor equipment used for | efficiency.
pump operation. Design of | Graphs of suction characteristics (H-Q, n-Q,
pumping stations and water | N-Q).
intake chambers. Knowledge of | Principles of cavitation and its prevention
the features of pumping stations | (NPSH).
and pumping stations of water | Skills: technical analysis and diagnostics of
supply systems in drainage | suction cups
systems Hood operation measurement: determination
of pressure, flow rate, power, efficiency.
Analysis of the operating mode and selection
of the optimal mode.
Determination of the cavitation situation.
2. Performing hydraulic calculations
Calculating the required pressure and
productivity.
Calculation of pipe losses, friction losses,
lifting height.
Determination of the energy efficiency of the
hood.
Fumaparrapparsl BIT/ TK GAAS/321 30/30/15/60/15/ MpepexBusurr | Maxkcarsi: coprbIll  JkoHe | Bimimi: ApBIHIBL  apTTBIPY
APBIHABI APTTBIPY 8 30 ep: KOMIIPECCOPJIBIK ~ CTaHIUATIapAbl COPFBIIITAPBIHBIH MaKCaTbl JXOHC KOJIAaHY
COPFBIITAPBI OHIIpICTIK Kobanay — cajachlHAAFbl  OLTIM | asichl
npaktuka II KEUICHIH KaJbInTacTeipyra, | KemkaOaTThl FuMapatTapiarbl Cy KbICHBIMBIH
IlocTpeKBH3UT | HOPMATHUBTIK-TEXHHKAJIBIK TYpaKTaHBIPY/ABIH KaXKETTiMiTi.
Tep: KYy’KaTTaMaHbl maiifanady | OpTanblK MarucTpaabJapAarbl IKETKINIKCi3
WHxeHepiik JAFAbLIAphl  MEH  JaF/bUIapblH | KbICBIMJBI OTCY NPUHLUIII.




THAPOMETPUS JaMbITyFa OarbITTaIFaH TOPTINTIK | KOMMyHanmplk,  OHAIPICTIK,  KOFaMJIBIK
Ky3bIperTepi urepy. MasMyHsbl: | FUMapaTTapza KOJIIaHy.
YChIHBUFAH okarfgaitmap  yuriH | COpFBIUTApIbIH KYPBUIBICHL JKOHE IKYMBIC
COPFBILI CTaHUMSACBHIHBIH | ICTEY NPUHLMITEP]
OpHaJacy CXeMachlH TaHJai Oiny, | ApBIHIBI apTTHIPY COPFBIIUTAPBIHBIH HETI3ri
Herisri coprbUIapIblH  €CENTiK | DIEeMEeHTTepi:
rapamerpIepi MEH CaHbIH | KOPIIYC, KalaKIIabl JOHIeJIeK, KO3FaITKbIII,
aHBIKTAY, oJapra 3NeKTp | Oackapy maHeni, JaTYHKTED.
KO3FAIITKBIIITAPBIH taygay, | Bipcarsuibl JKOHE KOICaThLIbI
COPFBILI CTAHIMSACHI | (MHOTOCTYIIEHYAThIE) COPFBILITAP/bIH
FUMapaTbIHBIH TYpiH, cy | epekiermikrepi.
KaObuIIay JKOHE Cy IubiFapy | [HapaBImMKaibiK JKYMBIC [PHHLAII:
KYPBUIBICBIHBIH ~ TYPiH —TaHJay. | KbICBIMJBI KeTepy, TYpaKTaHIbIPY.
Coprbli CTAaHUMACBHIHBIH | JlaFabIchl: TeXHUKAJIBIK TEKCEepy >KOHE
FUMapaTTapbIHbIH Typiepi, | AMarHocTHka
COPFBIHBIH TYpiHe, cTaHUMsAHbIH | KoimaHbicTarbl Cy JKyHeciHAEri KbICHIM
MaKcaTblHa JKOHE OHBIH JKYMBIC | JKETKUTIKCI3[IriH aHBIKTAYy.
JKaFiaibIHA GaiinanbicTel | COPFBIII  JKYMBICBIH  Taljay:  KBICBHIM,
ONapbIH XKIKTETyl MeH Au3aiiHbl. | wbiFsH, [IOK, ury gerreiiin emrey.
Fumapar kememiniy Herizgemeci. | Akaymapasl — (KbUIyObIH — apTybl,  Aipif,
COpFBILI CTAaHIMSCHIHBIH FUMApPAT | THIFBI3IAFBILITHIH TO3YbI) aHBIKTAY.
TYpiH TaHmay. OHbIH MeuuiepiH, | ApbIHIBI apTTBIPY COPFBILITAPBIH TaHAAY
CTaHIUs FUMapaThIHJAFbl | JAFABICHI
KYOBIpIIapIIH KasKeTTi KbICBIM MEH IIBIFBIH/IBI €CEIITeY.
KOMMYHHKALMSIIAPBbIH aHBIKTAY. Fumapar Owuikririne OaillaHBICTBI COPFBILI
tangay (1 m=0.1 atm).
Bip Hemece OipHemle COPFBIUTHIH THIMII
cyJ10achlH aHBIKTAY.
KercaTbubl COpFBILITAP/IbI €CCHTEY.
Hacocsr BJl/ KB NPNZz/321 30/30/15/60/15/ IpepexBu3uT Henb: ocBoeHne | OOpa3oBaHme: Ha3HauYeHHEe W 00IACTh
TOBBIIICHHS 8 30 bl JMCUMIUIMHAPHBIX KOMIICTCHINH, | MPUMEHEHHs! HACOCOB IMOBBIIICHNUS HAopa
Haropa B 3JaHUsX IIpon3BOACTBEH | HANpPaBICHHBIX Ha | HeoOxoamMocTh cTabmiM3aliyl JAaBIICHHS
Hast ipakThka Il | ¢popmupoBanue KOMIUIEKCA | BOJBI B MHOTOIT@KHBIX 3/IaHHSX.
IMocTpekBU3UT 3HAHHI B obnactu | [IpyHIMIT KOMIEHCALMM HEIOCTATOYHOTO
bl MPOCKTUPOBAHMS ~HACOCHBIX U | AABJICHUS B IICHTPAIbHBIX MAaTHCTPAJIX.
WnxeHepHas KOMITPECCOPHBIX cranumii, | Mcmonp3oBanue B KOMMYHAJIbHBIX,
THAPOMETpPUS pasBUTHE HABBIKOB H YMEHHH | MPOH3BOACTBEHHBIX, 00IIECTBEHHBIX
HCHOJIb30BaHUS HOPMAaTHBHO- | 3/aHHSX.
TEXHUYECKOI JIOKyMEHTALMH. | YCTPOHCTBO M NMPHHIUIIEI PA0OTHI BBITSKEK

Copep:xkanue: yMmeTb BBIOpaTh
CXeMy KOMIIOHOBKM HAaCOCHOH
CTAHIMM, I  TPEaIaraeMbIX
YCIIOBUH, ONpPENEeIUTh pacueTHbIe
mapaMeTpsl U YHCIO OCHOBHBIX
HAacocoB, MOjA00paTh K HUM
9JIEKTPOJBUTATENH, BHIOPATh THII
30aHUs HACOCHOH CTAaHIUH, THII

BOJI03a00pHOTO u
BOJIOBBIITYCKHOTO ~ COOPYKEHHS.
Tuner 3MaHuNA HaCOCHBIX

CTaHIMH, WX KiIaccuuKanus H
KOHCTPYKIHS B 3aBHCHMOCTH OT
THUIA Hacoca, Ha3HAYCHHS
CTaHIMH U YCIOBHI ee¢ pabOTHL
O0oCcHOBaHHE Pa3MEPOB 3AHMS.
Beibop Tuma 3maHus HACOCHOU

OCHOBHBIE 3JIEMEHTBHI HACOCOB IMOBBILIEHHS
Haropa:

KOpITyC, JIOIACTHOE KOJIECO, JIBHTaTelb,
MaHeIb YIPaBJICHHUSI, TATIHKH.

OcobeHHoCcTH OJTHOCTYNIEHYATBIX u
MHOTOCTYIIEHYaThIX  (MHOTOCTYNEHYATHIX)
BBITSKEK.

I'mppaBnuueckuit TIPUHITUTT
pabOTHL:IOBBILICHAE JIaBJICHUS,
CcTaOMIM3anus.

Hasbikn: TEXHUYECKHUH  OCMOTp u
JINarHOCTHKA

BrrsiBeHHE HEZOCTATOYHOTO [aBICHUS B
CYIIECTBYIOIIEH CUCTEME BOLOCHAOKEHHS.
Ananmu3  pa®oTBl  BBITSDKKU: H3MEpCHHE
nasnenus, pacxoaa, KI1{, ypoBHs nryma.
BrisiBiieHHe HEHCHPaBHOCTEH (yBEIHUICHHE




CTaHLUHU. Onpeﬂeneﬂue €ro

pa3MepoB, KOMMYHHKaIIHi
TpyOOIIPOBOIOB B 3aHUN
CTaHLHUH.

Teruia, BUOPAIHsl, U3HOC YIUIOTHEHHS).
HaBblkn  BbIOOpa HACOCOB  HOBBILICHHUS
Haropa

Pacuer HE00X0MMOT0 JaBIEHUS U pacxoja.
Bb100p BBITSDKKM B 3aBUCUMOCTH OT BBICOTBI
3ganms (1 M= 0.1 atm).

Ormpenenexne 3)GEKTHBHON CXEMBI OIHON
WJIH HECKOJIBKHUX BBITSKEK.

Pacuer MHOTOCTYIIEHYaTBIX BBITSKEK.

Pumps for BD/ EC P1PB/3218 30/30/15/60/15/ Prerequisites: Purpose: mastering disciplinary | Education: purpose and scope of pressure
Increasing 30 Production competencies aimed at forming a | boosting pumps
Pressure in Practice 11 complex of knowledge in the | The need to stabilize water pressure in multi-
Buildings Post- field of design of pumping and | storey buildings.
requirements: compressor stations, developing | The principle of compensation of insufficient
Engineering skills and abilities to use | pressure in the central lines.
hydrometry regulatory and technical | Use in municipal, industrial, and public
documentation. buildings.
Content: be able to choose the | The device and principles of operation of
layout scheme of the pumping | hoods
station, for the proposed | The main elements of pressure boosting
conditions, determine the design | pumps:
parameters and the number of | housing, paddle wheel, motor, control panel,
main  pumps, select electric | sensors.
motors for them, choose the type | Features of single-stage and multi-stage
of building of the pumping | (multi-stage) hoods.
station, the type of intake and | Hydraulic ~ working  principle:pressure
outlet structures. Types of | increase, stabilization.
pumping station buildings, their | Skills: technical inspection and diagnostics
classification and design | Detection of insufficient pressure in the
depending on the type of pump, | existing water supply system.
the purpose of the station and its | Analysis of the hood operation:
working conditions. Justification | measurement of pressure, flow rate,
of the size of the building. | efficiency, noise level.
Choosing the type of pumping | Troubleshooting (increased heat, vibration,
station building. Determination of | seal wear).
its dimensions, pipeline | Pressure boosting pump selection skills
communications in the station | Calculation of the required pressure and flow
building. rate.
The choice of the hood depends on the
height of the building (1 m = 0.1 atm).
Determining the effective circuit of one or
more hoods.
Calculation of multi-stage hoods.
Cy BIT/ TK SShNKKK 30/15/50/10/15 IpepexBusurt | MakcaTbl: cymeH kababikray | Bimimi: Cy  mapyanibuIbIFbI
IIapyanIbIIbIFbl M/4307 ep: Cymen JKOHE TEXHOJIOTHSIIBIK | HBICAHJAPBIHBIH epeKIIeniKTepi
HBICAHIAPbI JKaOJBIKTaY JKABIHTBIKTAPMECH cynanaelpy | Cy  kolimamapel, Oererrep, KaHaujaap,
KYPBUIBIMIAPBIH XoHe cy Oypy 00BEKTIEPiHIH KYpBUIBIC | IUTIO3JEP, Cy KOTepy  CTaHIHMsIIApEHI,
a KOJIIaHbLIaThIH KyHenepin y4acKeciHiH KaMTaMachl3 eTilyiH | THAPOTEeXHHWKAJbIK FUMapaTTap TaJalTapsl.
KYPBUIBIC JKobanay OakpLiay. Cy acepinzeri KYPBUIBIMAAPIBIH
Marepuaiapsl HocrpexBu3ut | Ma3MyHBI: CBIPTKBI Oenriyepi | »KyKTemenepi: TMJPOCTaTHKAIBIK,
TEep: MCH TaH6aJ'IaHyLI OoibIHIIA aybll TUAPOAUHAMUKAIBIK, CY KBICBIMBI, aFbIH
HI/IHHOM allabl rapyambuUIbIF bl CyMCH KbUIOaMOBIFBI.
Hemece KabAbIKTay JkoHE cynanaelpy | Kypbuisic MaTepHaIapbIHbIH
OHJIIpiCTIK OOBEKTINEPIHIH ~ KYPBUIBICBIHAA | KJIACCH(PUKAIMSACKHI
MpaKTHKa naiiiagaHbUIaThIH KypbUtbic | MuHepanablk MaTepuanaap (Tac, KUBIPIIBIK

MaTepuaigapbl MCH

Tac, KYM).




OyHMBIMIOApBIHBIH  TYpi MeH
camachlH  aiiKbIHIAy, OJap/bIH
0OJIBICTApBIH Oenriney
KOJIIQHBICTAaFbl  JKYKTEMENEPIiH
CHIIATBIH JKQHE CBHIPTKBI OpTa
JKaFailylapblH  €CKepe  OTBIPHII
kongany. Cy Ke3iHIH TypiHe,
peibedxe JKOHE backa
JKarfaiimapra  GalIaHBICTHL  CY
KaOBUIIANTBIH, pETTEHTIH IKOHEe
KOCaJIKbI KYPBUIBICTAP/IBIH
KOHCTPYKIMsiChl.  CBIPTKBI  CY
KyObIpIapblH = Tecey  Ke3iHzaeri
KYPBUIBIC nporecrepi MeH
olepanusIapsl, KyOBIpIapapt
Kyy, JAe3uH(EKIHsIay — IKOHE
naiigananyra 6epy TopTioi

baiinanbIcTBIpFBIITAD (LEMEHT, 9K, THIIC,
OCHTOHHT).

Beron xoHe TeMipOeToH.

Merangap (60nart, MOMbIH).

Tonumep  matepuanmapsr  (IIBX, I3,
KOMITIO3HTTED).

T'uapookuraynarpim Matepuaigap (Outym,
reoMeMOpaHa, pYJOHIbI ~ MaTepHaiiap).
Jlagabichl: Kypsuibic MaTepHangapbi
TaHjaay

Heican  TypiHe  OaiilaHBICTBI  IypBIC
Mmarepuan TaHmay (Gererrep, KaHaimap, Cy
MyHapaapsl).
T'unpaBiuKabiK JKOHE
TajanTapra CONKeCTeHAIpY.
Cyra Te3imai, KOppO3HsiFa KapChbl
MaTepHaiap aHbIKTay.

Matepuaigap/blH TEXHUKAIBIK KaCHETTePiH
Tangay

Bepinren MaTepHalIap/IbIH ¢buznka-
MEXaHHUKAJIBIK KACHETTEPIH ecernTey.

Cysl  ciHyl,  TBIFBI3IBIFBI,  OEpIKTiri,
KOPPO3USIIBIK TYPAKTBUIBIFBIH aHBIKTAY.
Matepuan camachl MEH JKapaMIbUIBIFBIH
Oaranay.

T'uapoTexHUKaNIBIK OETOHbI KO0anay
Kocna kypambIH ecentey (LEMEHT MeJILIEpi,
TOJNTBIPFBILITAP, CY-IIEMEHT KAThIHACHI).
BeroHHbIH Cy OTKI3OCHTIHAIIH apTTHIPY
ONiCTEepiH KOJIaHy.

Apmarypanay cyi0achlH TaHmay —OKoOHE
KOppO3UsiIaH KOpFay.

OKOJIOTUAJIBIK

CrpourenbHble
MaTepuabl
MIPUMEHSIEMBbIE
TIPU COOPYKEHUHU
BOJOXO3IMCTBEHH
BIX OOBEKTOB

5/ KB

SMPSVO/4
307

30/15/50/10/15

IIpepexBusut
BI:
IPOEKTUPOBAHU
€ CUCTeM
BOJIOCHA0KEHHUS
u
BOJIOOTBEICHHS
IMocTpekBU3UT
BI:
Ipenaumiomua
L MIIH
IIPOU3BOJICTBEH
Hasl paKTUKa

Iean: KOHTpOJIS
00eCTIeueHHOCTH yuyacTka
CTPOUTEBCTBA 00BEKTOB
BOJIOCHAOKEHNSI W OOBOJHEHHS
TEXHOJIOTHYECKIMU
KOMILICKTaMH.

Copnepxanme: OnpenensaT MO
BHEIIHHM HpH3HaKaM u

MapKMpOBKE BHI U KadecTBO
CTPOHTENBHBIX ~MaTepHalloB M|
W3JeNHui, HUCIONB3YeMBIX  Ha
CTPOUTEIBCTBE 00BEKTOB
CeJILCKOXO03sIHCTBEHHOTO

BOJOCHAOKECHUS U OOBOJHEHUS,
yCTaHaBIUBAaTh  OONACTH  HX
MIPUMEHEHUSI C YIETOM XapakTepa
JefcTByIOmux Harpy3oK u
YCIOBHH BHEIIHEH cpezpl.
KoHcTpykiio  BO03a00pHBEIX,
PEeTyIHpYIOIINX M 3aMacCHBIX
COOPY)KEHHI B 3aBUCHUMOCTH OT
BHJIa BOJJOMCTOYHUKA, penbeda u
Ipyrux ycnoBuid. CTpoHTeIbHBIC
IPOLECCHl U ONepaliy  IpH

Oopa3zoBanue: 0CcOOEHHOCTH
BOJIOXO35IHICTBEHHBIX 00BEKTOB

TpeboBanus K BOZIOXPaHHIUIIIAM,
IUIOTHHAM, KaHaJIaM, [IITIO3aM,
B0/103200pHBIM CTaHIUAM,

THAPOTEXHUUECKUM COOPYKECHUSIM.
Harpysku KOHCTpyKIMA TOX JelCTBHEM
BOJBIL: TUAPOCTATHYECKUE,
TUAPOJMHAMHUYECKHE,  JaBICHHE  BOJBI,
CKOPOCTB ITOTOKA.

Knaccudukanus cTpouTenbHBIX MaTepHAIOB
MuHepanbHble MaTepuanbl (KaMeHb, TPaBUi,
TeCOK).

Ces3yronue  (LIEMEHT, W3BECTb, THIIC,
OCHTOHUT).

Beron u xene300eToH.

Mertanns (cTainb, 4yryH).

Tlonumepnbie  marepuanst  (IIBX, 113,
KOMITO3HTHI).

T'unpousonsuuonHele  Matepuaibl  (OHTYM,
reoMeMOpaHa, pyJIOHHbIE MaTEpHAIbI).
Hasbikn: BEIOOD CTPOUTENIBHBIX
MaTepHaloB

Beibop  mpaBMIBHOTO  MaTepHala B




MPOKJIaJIKe Hapy>XKHBIX
BOZIOIPOBOJIOB, TIOPSIZIOK
NPOMBIBKH,  JAe3uH(exnun U
caa4u TpyOOIpOBOIOB B
9KCILTyaTaIHI0

3aBUCHMOCTH OT THIa OOBEKTa (HJ'IOTI/IHLI,
KaHaJibl, BOAOHAIIOPHbBIC 6aIJ.IHI/I)

CootBeTcTBHE THAPABIMYECCKUM u
3KOJIOTHYECKUM TPEOOBAHUSIM.
Onpenenenue BOJIOCTOMKHMX,

AQHTHKOPPO3UIHBIX MAaTEPHANIOB.

AHaM3 TEXHUYECKUX CBOMCTB MaTEpPUAJIOB
Pacuer  (u3HKO-MEXaHUYECKHX  CBOWCTB
JAHHBIX MaTePUAJIOB.

Ormnpenenenue BOJIONOTJIOIIEHHS,
IUIOTHOCTH, ~ HPOYHOCTH, KOPPO3UOHHOH
CTOMKOCTH.

OueHka  KkayecTBa M IIPUTOAHOCTH
MarepHana.
IIpoexTupoBanue
OeToHa

Pacyer cocraa cmecum  (KOIMYECTBO
LIEMEHTa, HAIlOJIHUTENICH, BOXHO-LIEMEHTHOE
COOTHOILICHUE).

IIpumenenue METOJIOB
BOJIOHENPOHUIIAEMOCTH OETOHa.
BriOop cxeMbl apMuUpOBaHMS U 3alIUTa OT
KOPPO3HH.

TUAPOTEXHUYIECKOT'O

TIOBBILICHUA

Construction
Materials used in
Construction of
Water Facilities

BD/ EC

CMCWF/4
307

30/15/50/10/15

Prerequisites:
design of water
supply and
sanitation
systems

Post-
requirements:
Pre-graduate or
industrial
practice

Purpose: to control the security
of the construction site of water
supply and irrigation facilities
with technological kits.

Content: to determine the type
and quality of building materials
and products used in the
construction of agricultural water
supply and irrigation facilities by
external signs and markings, to
establish their areas applications
taking into account the nature of
the  operating loads and
environmental conditions. The
design of water intake, regulatory
and  replacement  structures,
depending on the type of water
source, terrain and  other
conditions. Construction
processes and operations during
the laying of external water pipes,
the procedure for flushing,
disinfection and commissioning
of pipelines

Education: features of water management
facilities

Requirements for reservoirs, dams, canals,
locks, water intake stations, and hydraulic
structures.

Loads of structures under the influence of
water: hydrostatic, hydrodynamic, water
pressure, flow velocity.

Classification of building materials

Mineral materials (stone, gravel, sand).
Binders (cement, lime, gypsum, bentonite).
Concrete and reinforced concrete.

Metals (steel, cast iron).

Polymer materials (PVVC, PE, composites).
Waterproofing materials (bitumen,
geomembrane, rolled materials).

Skills: choosing building materials
Choosing the right material depends on the
type of facility (dams, canals, water towers).
Compliance with hydraulic and
environmental requirements.

Determination of water-resistant, anti-
corrosion materials.

Analysis of technical properties of materials
Calculation of physical and mechanical
properties of these materials.

Determination of water absorption, density,
strength, corrosion resistance.

Assessment of the quality and suitability of
the material.

Design of hydraulic engineering concrete
Calculation of the composition of the
mixture (amount of cement, fillers, water-




cement ratio).

The use of methods to increase the water
resistance of concrete.

The choice of reinforcement scheme and
corrosion protection.

Cynsl TazanayablH KII/TK STIT/4307 30/15/50/10/15 IpepexBuzutt | MakcaTsl: MaMaHFa JHEprusiHbl | Bigimi: Cy pecypcTapbIHEIH JacTaHy
MHHOBALMSIIBIK ep: Cymen a3 TYTBIHYMEH, JKOFapbl Ta3apTy | Typiepi
TEXHOJIOTHSUIAPBI sKababIKTAY ocepiMEH CHIATTalaThiH KOHE | TYPMBICTBIK, OHIpICTIK, aybLI
JKOHe cy Oypy AFBIHIBI cynapaaH KYHIIBl | LIapyallbUIbIK JIACTaHyJIap.
Kyitenepin KOMIIOHEHTTEepi anyra | PHU3UKAIBIK, XUMHSIIBIK, OMOJIOTHSIIBIK XKOHE
sKobanay MYMKIiH/IK ~ O€peTiH  aFblHIbl | paHalMsUIBIK JIACTAFBIIITAP.
IMocTpekBU3UT | cCynapabl Ta3apTy MeH | OBTpoduKarms, aybIp MeTanaap,
Tep: Ta3apTyIblH MHHOBAUWMSIBIK | Mukpomnactuk, I[IPAC (PFAS) cusaxrsl
Jlumiom assl TEXHOJIOTHSUIapbl  Typaisl OLTIM | jkKaHa THITETi JIACTAFBILITAD.
Hemece Oepy. Jloctypii  JKoHE WHHOBAUMSUIBIK — Ta3apTy
OHIPICTIK Ma3zmynbl: Cy MeH CYHBIK | TEXHOJOTHSIAPBIHBIH aibIpMaIIbUIBIFBI
[PaKTHKa Kocmayapasl  Kepi  ocMmocrieH, | KilaccHkanbIk Tasapry omicTepi: TYHABIPY,
HaHO(UIBTPALUSIMEH, Ccy3y, duokysiius, XJopiay.
yabTpaduibTpauMsiMeH Ta3apTy. | VIHHOBalWSUIBIK OficTepAiH maiima Ooiy
Kep acThl cy Ke3iHeH | cebenTepi: KaHa JIACTaFBIIITAp,
mIapyallbUIbIK  — aybl3  CyAbl | SKOJOTWSUIBIK TajarnTap.
JaibIHAAY yuriH | MeMOpaHanbIK TEXHOIOTHsIap
HaHO(DHJIbTPALSHB xonnmany. | UF (ynbTpaduibrpanms), NF
Kepi ocmoc, nHano¢pwmibtpanmus | (HaHo¢pmisTpamms), RO (xepi ocmoc), MF
JKOHE yabtpaduibTpanus | (MEKpOGHIBTPALHS).
MPOLIECTEPiH KYIIEHTY. AFbIHIABI | MeMOpaHaJblK  MaTepuaiiap,  OJapiblH
CyJapAblH yJbl KOMIIOHEHTTEPIiH | KYPBUIBIMBI )KOHE KYMBIC IPHHIIUIITEPI.
KOMILICKCTEY — | Membpananapasiy nactanysi (fouling) xone
yabTpaduIbTpaLust omiciMeH | OHBI a3aifTy aaicTepi.
Gexy. Cymsl maiimamanynsiy | Jaapicel:  JlacTanFaH Cy/AbIH KypaMbIH
KaOBIK JKYHenepiH Kypy J>KoHe | Tajnmay
aFBIHABl  CyHapAblH  KYHZABI | XUMHSIIBIK KIHE OUOJIOTHSITBIK
KOMITOHEHTTEpiH ally YIIiH Kepi | mapamerpuepai Oaramay (BITIK, XOC,
0CMOC TIeH YIbTpadUIbTPALMSIHBI | TY3/bIK, KATTBUIBIK).
KOJIJIaHy. BruoMOHUTOPUHT HOTIKENEPiH TYCIHAIPY.
JlacrarsITap sy THITH KOHE
KOHIICHTPALMSCHIH aHBIKTAY.
VIHHOBaUMSUIBIK ~ TEXHOJNOTHSHBI  JypbIC
TaH/ay JaFIbIChl
Haxrbr JlacTaHy TypiHe coiikec
TEXHOJIOTHSIHBI TAHJIAY.
MembpaHaIbIK XKyHenepai sxobanay.
AncopOeHT TaHJIay/Ibl TEXHHUKAJIBIK
HeTi3zaey.
XKyiienepain THIMIINITIH ecenTey
Membpana, OuropeakTop, azncopbep
OHIMJIUIITIH ecentey.
TOTBIFY HpOLECTEPiHIH KMHETHKACHIH JKOHE
no3acsil ecentey (Os, H202).
DHeprus WIBIFBIHBIH, PEAreHT HIBIFBIHBIH
QHBIKTAY.
MHHOBaIMOHHEBIE I11/ KB ITOV/4307 30/15/50/10/15 ITpepexBU3NT Heab: npuButs cneumanucty | OOpa3oBaHue: BUABI 3arps3HEHHS BOJHBIX
TEXHOJIOTHHI bl 3HaHUS B obiact | pecypcoB
OYHCTKH BOJBI [POCKTUPOBAHN | MHHOBAL[MOHHBIX TexHosornu | BeIToBbIE, [POMBIIIUICHHEIE,
e cucteM BOJIONOJTOTOBKM W OYHCTKH | CEJIbCKOXO3SIHCTBEHHBIC 3arPS3HCHUS.
BOJOCHAOXKEHHUsI | CTOYHBIX BOJIBL, KoTopble | Du3nuecKue, XUMHYECKHE, OMOIOTHYCCKHE




n
BOJIOOTBE/ICHUS
IMocTpekBU3UT
bI:
[penaurmiomua
ST HITH
HIPOM3BOJICTBEH
Hasi IPAaKTUKa

XapaKTepH3yTCs MEHBIIHM
MOTpeOJICHNEM SHEPropecypcoB,
BEICOKHM 3()(EKTOM OYUCTKH H
03BOJISAIOLINE obecne4nTh
U3BJIEKATh LICHHBIC KOMIIOHECHTBI
13 CTOYHBIX BOJ.

Copepaxanne: OuucTKa BOJBI U
KUIKUX ~— cMeced  oOpaTHBIM
0CMOCOM, HaHO(DHIBTPAIHEH,
yabTpaduibTpanueii.
IMpumenenne  HaHOMHIBTpALUN
IUISL TIOATOTOBKH XO3SIICTBEHHO —
IIUTBEBBIX BOJ M3 IIOJ3EMHOrO
BOJIOUCTOYHHKA.

Wurencuduxanus MIPOLIECCOB
obpatHoro ocMmoca,
HaHOMHIBbTPALIHH u
yapTpauiIbTpanun. BrigeneHue
TOKCHYHBIX KOMITOHCHTOB
CTOYHBIX BOJ METOI0M
KOMILIEKCO00Opa30BaHuUst -
yABTPaQUIBTPALUH.

Hcnonb3oBanue oOpaTHOTrO

ocMoca U yIbTpaguIbTpauy A
CO3JaHUS  3AMKHYTBIX CHCTEM
BOJIONOJIb30BAHUS. M H3BJICUCHHS
LIEHHBIX KOMIIOHEHTOB CTOYHBIX
BO.

Y paJMal[MOHHbIC 3aTPSA3HUTEIH.
3arpsA3HUTENN HOBOTO THIA, TAaKHE Kak
OBTpoduKarys, TSKEIIbIE MeETaJlIbl,
mukporactuk, [IGAC (PFAS).

PasHuiia  Mexay — TPaAMUMOHHBIMH N1
HMHHOBALMOHHBIMHU TEXHOJIOTHSIMU OYUCTKA
Knaccuueckue METO/IbI OYUCTKH:
ocaxkieHue, GuabTpauus,  (QIOKYJIALHS,
XJIOPUPOBAHHE.

IlpuunHBl  TOSABIEHUS ~ MHHOBALMOHHBIX
METO/IOB: HOBbIE 3arpsI3HUTEINH,
9KOJIOTHYECKHE TPEOOBAHMSL.

MemOpaHHbIe TEXHOTIOTHI

UF (ynbrpaduibrparms), NF
(mano¢pmnbTpamus), RO (obpaTHblid ocMmoc),
MF (MukpoduibTpanus).

MemOpaHHble MaTepualibl, UX CTPYKTypa U
MIPUHIUIBL PaGOTHI.

3arpsizaenne MemOpan (fouling) u meromsr
€ro yMEHbILCHHUS.

HaBbIk: aHanM3 coCTaBa 3arps3HEHHON
BOJIBI

OueHKka XHMHYECKMX U OHOJIOTHYECKHX
nmapamerpoB  (BIIK, XOC,  paccou,
JKECTKOCTB).
Wurepnperanus
OUOMOHHTOpHHTA.
OmnpeneneHne THIA M KOHLCHTPALUU
3arps3HUTENEH.

Hagbikn [PaBIJIBHOTO BBIOOpa
HMHHOBAIIMOHHBIX TEXHOJIOT Ut

BbIOOp TEXHONOTMH B COOTBETCTBHH C
KOHKPETHBIM THIIOM 3arpsi3HEHHUSL.
IpoexTupoBaHne MEMOPAHHBIX CHCTEM.
TexHuveckoe 000CHOBaHUE BBIOOpA
azicopOeHTa.

Pacuer aphekTHBHOCTH cHCTEM

Pacuer TPOM3BOIUTENBHOCTH MEMOpaHBI,
Gnopeakropa, agcopoepa.

Pacuer KHHETHKM M 03Bl OKHCIHTEIBHBIX
nporeccos (02, H202).

Onpenenenne pacxoia SHEPrHH, pacxoza
peareHra.

Ppe3yJIbTaToB

Innovative Water
Treatment
Technologies

PD/ EC

IWTT/4307

30/15/50/10/15

Prerequisites:
design of water
supply and
sanitation
systems

Post-
requirements:
Pre-graduate or
industrial
practice

Purpose: to instill in the
specialist 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: Purification of water
and liquid mixtures by reverse
0smosis, nanofiltration,

Education: types of water pollution
Household, industrial, and agricultural
pollution.

Physical, chemical, biological, and radiation
pollutants.

New types of pollutants such as
Eutrophication, heavy metals, microplastics,
PFAS.

The difference between traditional and
innovative cleaning technologies

Classical purification methods: precipitation,
filtration, flocculation, chlorination.

The reasons for the emergence of innovative




ultrafiltration.  Application  of
nanofiltration for the preparation
of household drinking water from
an underground water source.
Intensification of reverse
osmosis,  nanofiltration  and
ultrafiltration processes. Isolation
of  toxic  components  of
wastewater by the method of
complexation — ultrafiltration.
The use of reverse osmosis and
ultrafiltration to create closed
water use systems and extract
valuable components of
wastewater.

methods: new pollutants, environmental
requirements.

Membrane technologies

UF (ultrafiltration), NF (nanofiltration), RO
(reverse osmosis), MF (microfiltration).
Membrane materials, their structure and
principles of operation.

Membrane fouling and methods of its
reduction.

Skill: analyzing the composition of polluted
water

Assessment of chemical and biological
parameters (BOD, COC, brine, hardness).
Interpretation of biomonitoring results.
Determination of the type and concentration
of pollutants.

Skills in choosing innovative technologies
correctly

The choice of technology according to the
specific type of pollution.

Design of membrane systems.

Technical justification of the adsorbent
selection.

Calculation of system efficiency

Calculation of membrane, bioreactor, and
adsorber performance.

Calculation of the Kinetics and dose of
oxidative processes (Oz, H202).
Determination of energy consumption and
reagent consumption.

Cy pecypcTapbiH
JKOHE CyMEH
KaMTaMachl3 eTy
JKyHenepin
backapy

KII/TK

SRSKEZh
B/2308

15/30/50/10/15

IIpepexBusut
bI:

Cy
pecypcTapbIHbI
H 9KOJIOTUSICBI
IocTpexBe3ut
Tep:
T'unponorus
JKOHE  aFbIHJIBI
pertey

MakcaTtbl: Cy  pecypcTapbiH
Oackapy HerisnepiH TepeH Oine
OTBIPHII, TAOUFATTHI XKAHITACTEIPY

JKoHE Cy/Ibl naiianany
CallachIHIAFb MaMaHAapAbl
Jaspray.

MasmyHbI: TaOUFATTHI
JKalmacTeIpy JKOHE Cybl
naiinanany KyHenepiHiH

KYPBUIBIMBL MEH IapameTpiepin
TaHIay sicTepin KOJIIaHy
MYMKIHAITi-TaOuFaTThI

JKailmacTeIpy JKOHE Cybl
naiinanany oOBEKTLIEpiH —caly
JKOHE Taianany KesiHae Kocion
menriMaep Kadbuiay MYMKIH/IT.
Cy pecypcTapblH KOpFay >KOHE
naiinanany caJlaChbIH/IaFbl
MEMJICKETTIK OacKapyIblH HErisri
canamapel. Cy  pecypcTapbiH
Oackapy KOFaM MeH TaOWFU
pecypcrapabt OackapyabIH
JKaNmbl — MEXaHW3MIiHIH  Oeiri
perinze. Cy  pecypcrapbH
Oackapy calachblHAArbl HETi3ri
yreiMaap.  Cyael  GackapyIblH

Biuimi: Cy pecypcrapbiH OacKapyablH
TEOPUSIIBIK HeTi3zepi

Cy pecypcTapblHBIH Typlnepi, KajbIlTacy
3aHIBUIBIKTApEI, CY OaTaHChL.

Cy pecypcTapblH HHTErpalUsUIBIK Oackapy
(IWRM) TyXBIpBIM/IAMACEI.

Cy KOpPBIHBIH CapKbLTybl JKOHE OHBI THIMIi
naiianany IpUHIUNTEPI.

CyMeH KaMTamachl3 €Ty IKyHenepiHig
KYPBUIBIMBI

Kamanslk  jkoHE  aybUIABIK Cy  TapTy
KyHenepiHiH KOMITIOHEHTTEI.

Cy any, cy nmailblHIay, Cy JKETKi3y, Tapary
JKYHeNepiHiH KYMbIC CXeMaJlaphbl.

Cy Oypy (xaHanmm3amus)  OKyieciHiH
3JIEMEHTTEPI.

Cy pecypcrapblH 0OacKapyIblH KYKBIKTBIK
Heri3nepi

Cy KoIeKci, SKONOTHSIBIK HOpMamap, cy
KOpFay aiiMakTapsbl.

Cy mnaiinamanyra pykcat Oepy, Oakpuiay
JKOHE MOHUTOPHHT TIPTiOi.

Cy LIapyalIbUIbIFbI 00BEKTIIEPiHIH
KayiInci3ik TananTapsl.
Jlarabichl: Cy pecypcrapsiH Oaranay

JTAFIbLIAPbI




XaJMbl PUHIMOTEP], MAaKCaThl
KOHE (byHKIUSIAPHL. Cy
pecypcrapbiH Oackapy Kyheci.

Cy KoiMackl, 63¢H, XKep acThbl Cybl OOMBIHIIA
pecypcTapbl ecentey.

Cy camacelH Oaramay >KOHE MOHHTOPHHI
JePeKTepiH Tanaay.

Cy GanaHChl MEH LIBIFBIHAAPBIH €CEITeY.

Cy xyitenepin Gackapy >oHE >XocHapiay
JIaFABLIaPbI

CyMeH  KaMmTaMachl3 €Ty  IKyileciHiH
JKYMBICBIH J)K00a1ay jKoHE OHTAMIaHIBIPY.
Cy TyThIHY rpaUKTEpiH KYpacThIpy.
Kayincizaik, aBapusuIblK jKocrapiiap

a3ipiey.

VnpasneHue bJl/ KB UVRSV/23 15/30/50/10/15 IpepexBU3UT Henb: aucuummebl  sBisiercss | O6pasoBaHMe:  TCOPETHYECKUE  OCHOBBI
BOIHBIMH 08 bI: MOATOTOBKA  CIIENUATIHCTOB B | YIPaBJIEHUS BOAHBIMU peCypcaMu
pecypcaMu 1 Okonorus obnactu mpuponoodycTpoiicTBa 1 | BHIBI BOAHBIX pecypcoB, 3aKOHOMEPHOCTU
cHCTEMaMu BOJHBIX BOJIOMOJIb30BAHUS ¢ | (opMupoBaHHs, BOJHBIH OanaHC.
BOzI0O0OECTIeUEHHS pecypcoB yIIyONeHHBIM 3HaHHEM OCHOB | KOHIeNIMs MHTErpupOBaHHOTO yIpaBICHHS
IMocTpexBe3uT | ynpaBieHUs BOOHBIMH | BoxHbIME pecypcamu (IWRM).
bl pecypcami. Hcromienye 3amacoB BOJbI U IPUHLMUIBI €€
I'upposnorus u Conep:xanue: CIOCOOHOCT | 9(()EKTUBHOIO UCIIOIB30BAHMS.
peryIHpoBaHHE | HCIIONB30BaTh MeTOAbl BbIOOpa | CTpyKTypa CHCTEM BOIOCHAOXKEHUS
CTOKa CTPYKTYpBI ¥ HapaMeTpoB cucteM | KOMIOHEHTBI TOPOACKMX M CEIBCKUX
MIpUPOR000ycTpOiicTBa U | BOI03a0OpPHBIX CHCTEM.
BOJIOIIOIB30BAHUS - CIIOCOOHOCTE | Cxembl paboThl cucTeM 3abopa  BOXEL,
MPHHATD npoecCHOHATIBHBIC | BOJONOATOTOBKH, nojga4u BOJIB,
pEIICHUsI TIPU CTPOMTENBCTBE M | PaCHpEeIeHUs.
9KCILTyaTalul OOBEKTOB | DIEeMEHTHI CHCTEMBI BOJIOOTBEICHHUS
MpUpPo1000yCTpOICTBA u | (KaHaIM3aLUK).
BOJIOIOJIB30BAHMSL. OcHoBHble | IIpaBOBbIC OCHOBBI YIpPaBJICHHUS BOIHBIMH
chepbl TOCYJapCTBEHHOTO | pecypcamu
yHpaBleHHs! B 001aCTH OXpaHbl M | BomHBII KOMEKC, JKOIOTHYECKHE HOPMBI,
HCHOJIb30BaHUS BOAHBIX | BOJOOXPAHHBIC 30HBI.
pecypcoB. YmpasiieHue BogHEIMH | ITopsiiox BEITa4M paspelueHuid, KOHTPOIS U
pecypcaMu Kak 4acThb OOIIEro | MOHHTOPHHIA BOJOIMOJIb30BaHHS.
MeXaHHU3Ma ynpasienust | TpeGoBaHus 0e30MmacHOCTH
o0IEeCTBOM W HPHPOJHBIMH | BOZOXO3SHCTBEHHBIX OOBEKTOB.
pecypcamu. baszoBbie momsitis B | HaBBIKM:  HaBBIKM  OLEHKH  BOJHBIX
00JacTH YNpaBIEGHUs BOAHBIMU | PECYpCOB
pecypcamu. OOmme npuHIMOBL, | Pacder pecypcoB IO BOJOXpaHWIHINAM,
uenb M (QYHKUMM YIOPaBICHHS | peKaM, IPyHTOBBIM BOAAM.
BOAHBIMH pecypcamu. Cucrema | AHanmu3 AaHHBIX OIGHKHM M MOHHMTOPUHTa
yIIpaBICHHS BOJHBIMH | KadecTBa BOBL
pecypcamu. Pacuer BogHOTO Oanaca u 3aTpart.
HaBbikn  ympaBioeHHss W IUTAaHHPOBAHUS
BOJTHBIX CHCTEM
IpoexTupoBaHne ¥ ONTHUMH3ALHS PAGOTHI
CHCTEMBI BOLOCHAOKEHHS.
CocraBiienre rpadKoB BOAOIOTPEOICHUSL.
BezomacHocts,  pa3paboTka  aBapUIHBIX
ILIAHOB.
Management of PD/ EC MWRWSS/ 15/30/50/10/15 Prerequisites: Purpose: of the discipline is to | Education: theoretical foundations of water
Water Resources 2308 Ecology of train specialists in the field of | resources management

and Water Supply
Systems

water resources
Post-requesits:
Hydrology and
flow regulation

environmental management and
water use  with  in-depth
knowledge of the basics of water
resources management.

Types of water resources, patterns of
formation, water balance.

The concept of Integrated Water Resources
Management (IWRM).




Content: the ability to use
methods of selecting the structure
and parameters of environmental
management and water use
systems - the ability to make
professional decisions during the
construction and operation of
environmental management and
water use facilities. The main
areas of public administration in
the field of protection and use of
water resources. Water resources
management as part of the
general mechanism of
management of society and
natural resources. Basic concepts
in the field of water resources
management. General principles,
purpose and functions of water
resources management. Water
resources management system. .

Depletion of water reserves and principles of
its effective use.

Structure of water supply systems
Components of urban and rural water intake
systems.

Schemes of operation of water intake, water
treatment, water supply, and distribution
systems.

Elements of the drainage system (sewerage).
Legal framework for water resources
management

Water Code, environmental regulations,
water protection zones.

The procedure for issuing permits, control
and monitoring of water use.

Safety requirements of water management
facilities.

Skills: water resource assessment skills
Calculation of resources for reservoirs,
rivers, and groundwater.

Analysis of water quality assessment and
monitoring data.

Calculation of water balance and costs.
Water system management and planning
skills

Design and optimization of the water supply
system.

Drawing up schedules of water consumption.
Safety, development of emergency plans.

Cymen
KaMTaMachl3 eTy
HKOHE CYJIbI ANIBII
KeTy xyHenepin

naijanany

KII/ TK

SKESAKZ
hP/2308

15/30/50/10/15

IIpepexBusut
bI:

Cy
pecypcTapbIHbI
H 9KOJIOTUSICBI
IMocTpexBe3uT
Tep:
T'unponorus
JKOHE  aFBIHJBI
perTey

MaxkcaTsbI: Kenirep MeH
KYPBUIBICTApAbIH Y3aiKci3,
CEHIM1 KOHE YHEeMJi >KYMBICHIH
KaMTaMachkl3 €Ty YIIH CyMeH
KaOAbIKTay —JKoHE cy  Oypy
KyHenepiHig 3JIEMEHTTEPIH
GakpLIay, icke Kocy, banTay skoHe
naiiianany — epexxenepi  MeH
JIaFABLIAPBIH KaJIBIITACTHIPY.

Ma3MyHBI: CyMeH >kaOaBIKTay
JKoHE ¢y  Oypy  kyienepi
CaHBIHBIH ©CYyi, ONapJblH YHeMi
KYpZeneHyi Cy IIapyallbUIBIFGI
0o0BeKTiNIepiH OacKapy Kyiienepin

aBTOMATTaH/BIPYFa, JKaHa
MEPCIEKTHBAIBIK
TeXHOJIOTHSIAPABI eHTi3yTe,

EIIIH 0apIbIK OHIpIIepiH
KaMTUTBIH CyIbl TaiataHyIbH
ipi JKOHE TONTHIK OKyHenepiH
Kypyra OailaHBICTBI Naipanany
KBI3METIHIH aJIbIHA JKaHa
MiHZETTEep KOSIIBI. Enni-
MEKEHJIEPIIH CyMeH >aOJbIKTay
JKOHE Kopi3 JKyienepi XaJbIKThI
aybl3 CyMEH KaMTaMachl3 €TYTe,
COHIali-aK  aFbIHABl  CyJapJbl

Bimimi: CyMeH KaMTamachl3 €Ty JKoHE cy
Oypy KyiienepiHiH KypbUIbIMbI

Cy any ke3zepi, cy Ta3apTy CTaHIMsIAPBI,
MarHCTPabIBIK JKOHE TapaTy JKemliiepi.
Kapi3 xyienepiniy Typiepi (aybITKbIMAIIbI,
KBICBIM/IBI, apajac).

CapKpIHIBI Cynmappl MEXaHHKAJIbIK,
OUOOTHSIIBIK, XUMHSLIBIK TasapTy
TEXHOJIOTHSIIAPHI.

Wmxeneprik KyHenepin KYMBIC
MPUHIMNTEP]

KyObipnap xyiiecinne cy KO3FaJIbICBIHBIH
3aHIBUTBIKTapBHL.

Coprbt CTaHIMSTAPBIHBIH JKYMBIC
pexuMAaEpi.

ApbIH, IIBFBIH JKOHE KBICEIMHBIH 63repyi
Typajbl TYCIHIK.

Cy  oKyHenmepiHiH  9KCIUTyaTalUsChIHBIH
HOPMATHBTIK-KYKBIKTBIK HeTi3/iepi

KP Cy xozaekci, KypbUIBIC HOpMaiapbl
(KHxE), TEXHHUKAJIBIK naiinanany
epexenepi.

Kayinciznik ~ Tamantapsl, SKOJIOTHSIIBIK,
HOpMamap.

MMaitnanany yibsIMIapbIHBIH MiHIETTEpi MEH
JKayarKepIIiiri.

Jlarabichl: Wmxenepuik  kyHenepain




Oypyra jkoHEe onapibl KeHiHHEH
TazapTyra apHalFaH.

TEXHUKAJIBIK JKaFlalibIH Oaraiay
KyObIpnapaplH =~ KOPpO3HSUIBIK ~ TO3YbIH
AHBIKTAY.

Cop¥bl CTaHUUSANIAPBIHBIH KYMBICBIH TaJIZiAYy.
Kopi3 KoyuieKTopiapbIHbIH KUMAChIH, OTKi3y
KabineriH Oarainay.

Keizmer KepceTy KOHE JKeHzeY
JKYMBICTAPBIH XKYPri3y JarabLIaphl
XKeninepai maro, Tazanay, Ae3HH(EKIHIAY
JKYMBICTAPbIH YHBIMIACTBIPY.

KyOblp xeninepiniy akaynapbslH Taly KoHE
JKOIO (TopekeciH Oaramnay).

Coprbl,  apmaTypa,  THAPOTEXHUKAIBIK
KOHJIBIPFBIIAP/IbI PETTEY MEH JKOH/LY .

DKcIutyaTanus
CHCTEM
BOJIOCHA0XKECHUS U
BOJIOOTBE/ICHUS

]/ KB

ESVV/230
8

15/30/50/10/15

IIpepexBuU3NT
bI:

Okonorust
BOJIHBIX
pecypcoB
IocTpexBe3nT
bl

T'unponorus u
peryiaupoBaHue
CTOKa

Henb: sBusercs (GopMupoBaHHE
3HAHUH TMpPaBWI W  HABBIKOB
KOHTPOJIS, TIIyCKa, HalaAKu U
9KCIUTyaTallu 3JIEMEHTOB CHCTEM
BOJIOCHA0KEHHS u
BOJIOOTBE/ICHHUS JIsl OOECTICUeHUS
OecriepeOoifHON, HAICKHOW U
SKOHOMHUYHOI paboThl ceTedl u
COOPYKEHHII.

Copep:xanue: Poct  uumcna
cUCTEM BOJIOCHA0KEHHS u
BOJIOOTBE/ICHUS, UX IOCTOSHHOE
YCIOKHEHHE  CTaBSAT  HOBBIC

3aJa4l nepen ciryx0oi
SKCIUTyaTalluu,  CBSI3aHHBIE €
aBTOMaTH3anuen CUCTEM
yIpaBJIeHHs.
BOJIOX03IMCTBEHHBIMU
00BeKTaMH, BHEIPEHHEM HOBBIX
MEPCIEeKTHBHBIX TEXHOJIOTHA,
CO3/IaHUEM KPYIHBIX u
TPYIIIOBBIX CUCTEM
BOJIOTIOJIb30BaHUS,
OXBATBIBAIOIIMX LEJbIE PErHOHBI
CTpaHBbI. Cucremsl
BOZIOCHA0KEHUSI M KaHATM3alUH
HAaCeJICHHBIX MeCT
MpeIHa3HAYeHBI VTSt
obecrnieueHust HACEJICHHs

MUTHEBOM BOMOM, a TaKXe s
BOJIOOTBEJICHHSI CTOYHBIX BOJA W
MOCIEIYIONIEH UX OUUCTKH.

Oopa3zoBanue: CTPYKTypa cucTeM
BOJOCHA0XKCHNUS M BOJOOTBEICHUS
Hcrounukn 3abopa BOIBI, BOJOOYHCTHBIC

CTaHIIMH, MarucTpaibHbIe "
pacrpenenuTenbHble CeTH.

Turbt KaHAJIM3alUOHHBIX CUCTEM
(konebaTesbHbIC, HaIOpHBbIE,
KOMOMHHUPOBAHHBIE).

Texnonoruu MEXaHUYeCKOH,

OHOIOTHYeCKOH,  XMMHYECKOH  OYHCTKH
CTOYHBIX BOJI.

TIpuHIMIBI pabOTHl HHXCHEPHBIX CHCTEM
3aKOHOMEPHOCTH  JABIDKCHHS  BOABI B
TpyOOIPOBOIHOI cUCTEME.

Pesxxumbl pabOThI HACOCHBIX CTAHLIMH.
Ilonstne Hamopa, pacxoja W HU3MEHCHUS
JaBJIeHusl.

HopmartuBHO-TIpaBoBbIE OCHOBBI
9KCILTyaTallui BOAHBIX CHCTEM

Bopnslit koneke PK, cTpouTtensHble HOPMbI
u npasuia (CHull), npaBuna TexHUUECKOi

9KCIUTyaTaIiu.
TpeOoBaHus GE30MACHOCTH, HKOJIOTHYECKUE
HOPMBI.

O6s3aHHOCTH u OTBETCTBEHHOCTD

9KCIUTyaTallHOHHBIX OPraHU3ALNH.
HaBBIKH: OIICHKA TEXHHYECKOTO COCTOSHHS
HHKEHEPHBIX CHCTEM

Onpenenenre KOPPO3NOHHOTO U3HOCA TPYO.
AwHanu3 paboThl HACOCHBIX CTaHIHH.

OueHKka CedeHus], IPOIyCKHON CIIOCOOHOCTH
KaHAJIM3aIMOHHBIX KOJUICKTOPOB.

HaBblkn  TpOBEAGHHS  CEPBHCHBIX U
PEMOHTHBIX padoT

Opranuzanuss  pabOTBl 1O  TPOMBIBKE,
OUHUCTKE, Ne3NH(EKIHN CeTeil.
OOGHapyxeHHe n yCTpaHEeHHe
HEHCIPABHOCTEH TPYyOOIPOBOIOB (OIIEHKA
CTETICHN).

PerymupoBaHne ¥  pPEMOHT  HACOCHBIX,
apMaTypHBIX, THAPOTEXHUYECKUX
YCTaHOBOK.




Operation of
Water Supply and
Sewerage Systems

PD/ EC

OWSSS/23
08

15/30/50/10/15

Prerequisites:
Ecology of
water resources
Post-requesits:
Hydrology and
flow regulation

Purpose: It is the formation of
knowledge of the rules and skills
of control, start-up,
commissioning and operation of
elements of water supply and
sanitation systems to ensure
uninterrupted, reliable  and
economical operation of networks
and structures.

Content: The growing number of
water supply and sanitation
systems and their constant
complication pose new challenges
to the operation service related to
the  automation  of  water
management systems, the
introduction of new promising
technologies, the creation of large
and group water use systems
covering entire regions of the
country. Water supply and
sewerage systems of populated
areas are designed to provide the
population with drinking water,
as well as for wastewater disposal
and subsequent purification.

Education: the structure of water supply and
sanitation systems

Water intake sources, water treatment plants,
main and distribution networks.

Types of sewage systems (oscillatory,
pressure, combined).

Technologies of mechanical, biological, and
chemical wastewater treatment.

Principles of engineering systems operation
Patterns of water movement in the pipeline
system.

Modes of operation of pumping stations.

The concept of pressure, flow rate and
pressure change.

Regulatory and legal bases for the operation
of water systems

The Water Code of the Republic of
Kazakhstan, building codes and regulations
(SNiP), rules of technical operation.

Safety requirements, environmental
standards.

Duties and responsibilities of operating
organizations.

Skills: assessment of the technical condition
of engineering systems

Determination of corrosion wear of pipes.
Analysis of pumping stations operation.
Assessment of the cross-section and
throughput capacity of sewers.

Service and repair work skills

Organization of work on flushing, cleaning,
disinfection of networks.

Detection and troubleshooting of pipelines
(assessment of the degree).

Regulation and repair of pumping,
reinforcement, and hydraulic installations.

Cy
[IapyaniblIbIFbI
HBICaHI[apBIH
aBTOMATTaHIBIPY

KII/ TK

SShNA/321
9

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

IIpepexBusut
BI:
Copreimrap,
COPFBILI
CTaHUMUSIAPBI
KOHE cy
KOTEpeTiH
KYPBUIBIMAAP
IHocTpexBe3ut
Tep:

Cymen
XKaOabIKTay
JKOHE ¢y Oypy
JKyHenepin
xobanay

MaxcaTpl: Oonamrak MaMaHBI
CyMeH >ka0IbIKTay, CyIbl Ta3apTy
KyHenepiHin TEXHOJIOTHSUIBIK
JKOHE  OHJIPICTIK  MpOIeCTepiH
Oackapy »oHE CyAbl OHJICYIIH
JKEKEJIeTeH KYPBUIBICTAphl MEH
MPOIIECTEPIHIH JKYMBICBIH
ABTOMATTAH/BIPYy  CaJaChIHAFbI
OiTiMMEH KaMTaMachI3 eTy.

Ma3smyHbI: Oackapy
TEOPUSICHIHBIH HETI3T1 YFBIMAAPHI,
TEXHOJIOTHSIIBIK JKOHE OHJIPICTIK
POLIECC, TEXHOIOTHSUIBIK PEKUM,
Oackapy  oObekrici,  Oackapy

Kyheci, TEXHOJIOTHSIIBIK
MPOILECTiH OYy3bUTy (haKTOpIaphL.
Backapyabig HepapXUsUIBIK
TIPHHIIHII, o0BeKTiNEpI,

KYPBUIBIMBI JKOHE Hackapy
MaKcaTTapsbL KoIchiMapl,

Biaimi: ABTOMATTaH/ABIPY/BIH  KaJIIbI
KaFuanapsl

ABTOMATTaHIBIPY XKYHeNlepiHiH KypbUIbIMEIL,
TYpJIEpi JKOHE HKYMBIC TIPUHIMIITEPI.
Backapy Teopusachl, kepi OailaHbIC, peTTey

KOHTYpJIaphl.
JlaTuukTep,  aTKapylisl — MEXaHU3MJED,
KOHTPOJUIEPIIEPIiH KBI3METI.

Cy [IapyaIlbUIBIFbI HBICaH/1apbIHBIH
epeKIIeIiKTepi

Cy amy KypbUIBIMIApbl, Cy TasapTy
CTaHLMSIAPHI, COPFBI CTAHIHSUIAPEL.

Cy xoiiMaiapsl, apHamap, KOJJIEKTOpJIap
JKOHE Kopi3 JKyHenepiHiH 3KOJIOTUSIIBIK KIHE
TEXHUKAJIBIK TAJIANTapHl.

WuxeHepik  kydenepueri cy  JeHreidi,
LIBIFBIH, KBICBIM, apBIH [IapaMeTpIIepi.
ABTOMaTTaHABIPY KYpaiaapsl

Omuiey  JaTYMKTEpi:  JIGHreH,  LIBIFBIH,
KBICBIM, TEMIICPATypa JaTIUKTEPI.




JIeHrei i, aFbIHIbI enuiey.
Perreymui opraszap JKOHE
aTKApYIIIbI MEXaHU3MIEp.
KpICBIMIBI, J€HrelIl, arbIHIIbI
perrey. ABTOMaTTaHIBIPY
cxeMmalapbiHbIH rpaduKabIK

qu3aiiHbl. Cyzbl KoaryJsiusiay,
ClITIIey, TYpaKTaHIBIPY IKOHE
Je3uH(EeKIISIay bl
aBromMarTaHablpy. Cymsl  cysy
KOHE OKYMCapTy HpOoLECTepiH
aBTOMATTaH/BIPY.

KabOnpIKTapap! Oackapy KypaJjapsl:
KJIanaH/ap, 3acIOHKaap, COpPFbIIap.
IporpaMMarbIK-IOTHKANBIK KOHTPOIIEPIIEp
(PLC),  MuKpompoueccopislk  Oackapy
Ky#enepi.

JlarabIChI: Ommey koHe Oakbulay
KypaJiapbIMEH JKYMBIC JIaF AblIaphl

Cy  JOeHreiliH, KbICHIMIBI,  IIBIFBIHIPI,
apBIHJBI  OINILCHTIH NAaTYUKTEpAl OpHATY
JKOHE KOH(Urypauusiiay.

JlaTuukTep KOPCETKILITEpiH Taimay >KoHE
JIMarHOCTHKAJAY.

[ana xxarnaifbinza eJey Kyprisy.

Backapy xyiienepin sxobanay

Cy 1apyalbUIBIFbI 00BEKTICIHIH
ABTOMATTAHABIPY CXEMAChIH KYPacCThIPY.
PLC  kourpomiepiaepai  Oarmapiamanay
(JIoruKanblK KOMaHjanap, Taimepiep, peie
OJI0KTapHI).

Backapy anropurmaepis xacay.

SCADA xyiienepinze ’KyMbIC icTey
OOBEKTIHIH JHCTICTYEPITIK OakpLIay
MaHeIbCePiH Kacay.
Jepexrepai Tipkey
BU3YyaITH3aLHs KOHE
xabapiamanapMeH KYMBIC.
ArpIHIap/pl 6acKapy, COpFbI CTAaHIMSIIAPBIH
KAIIbIKTBIKTaH 0acKapy.

(;orupoBanue),
ABAPUSIIBIK

ABTOMAaTH3AIM
00BEKTOB
BOJIHOTO
X035 CTBA

T/ KB

AOVH/321
9

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

IIpepexkBu3NT
bI:

Hacocsr,
HACOCHBIE
CTaHIIH U
BOJIOTIOABEMHBI
€ COOpYXKEHHUS
IocTpexBe3ut
BI:
IIpoexTrpoBanu
€ CUCTEM
BOJIOCHAOKEHUS
u
BOJIOOTBE/ICHUS

Heab: obecreunts Oyayuiero
CHELUANCTa 3HAaHUSIMHA B
001aCTH aBTOMAaTHU3aIMU PabOTHI
OTHENBbHBIX  COOPYXKEGHHH U
MPOLECCOB  O00pPabOTKH BOABI H
YIpaBIeHHUs TEXHOIOTHIECKUMHU
u MPOU3BOICTBEHHBIMU
nporeccaMu CHCTEM
BOJOCHA0KEHHS, OYUCTKH BOJBL.
Copep:xanue: OCHOBHBIE
MOHATHS TEOPUH  YIPaBJICHUS,
TEXHOJOTHUECKUH u
TIPOU3BOICTBEHHBIH nporecc,
TEXHOJIOTHIECKHI pexunm,
O0BEKT YNpaBICHHUs, CHCTEMa
YIIpaBIeHUs, (hakTOpBI
BO3MYILCHHUS TEXHOJIOTHYECKOTO
nporecca. Hepapxuueckuit
MPUHINI  YIPABJICHUS,00bEKTEL,
CTPYKTypa M LEIH YIPaBICHUS.
M3mepenune paBieHusi, ypoBHS,
pacxoja. Perynupyiomiue oprausl
W HCIIONHHUTENBHBIE MEXaHHU3MBL.

PerynupoBanue JaBJICHHSI,
ypoBHs,pacxona.  I'papuueckoe
odopmiienue cxXeM

aBTOMATHU3AIMU. ABTOMATH3AIUS
KOaryJMpOBaHHUs,

Oopa3zoBanue: obuue
aBTOMATH3aLNH
CTpyKTypa, BHABI W NPUHLIUIB PabOTHI
CHCTEM aBTOMATH3AIHH.

Teopust ynpasieHus, oOpaTHas —CBS3b,
KOHTYPBI PEryJIMPOBaHHUSI.

OyHKIMM ~ JAaTYUKOB,  UCIOJHUTEIBHBIX
MEXaHH3MOB, KOHTPOJIIEPOB.

OcobeHHoCTH BOJIOXO35ICTBEHHBIX
00BEKTOB

Bono3abopHble coopyKeHHsI, BOJOOUNCTHBIE
CTaHIIMHU, HACOCHBIE CTAHIINH.
DKOJIOTHYECKHE M TEXHUUYECKHE TPeOOBaHHS
K CHCTeMaM BOJOXPAHIIHIL, KaHAJIOB,
KOJUIEKTOPOB U KaHAITM3aLUH.

Tlapamerpsl  ypoBHS  BOJBI,  pacxona,
JIaBJICHUS], HAIIOPa B MH)KCHEPHBIX CHCTEMaX.
MHCTpyMEHTBI aBTOMATH3AIMU

JlaTyuku  M3MEpEeHus: JaTYUKU  YPOBHS,
pacxopa, JaBJIeHUs, TEMIIEPaTypEIL.
Cpencrea  ympaBieHHS — 00OpYJOBaHHEM:
KJIaMaHbl, 3aCJIOHKH, HACOCHI.
IIporpamMHO-IOrHYeCcKHe KOHTPOJUIEPHI
(IIVIK),  MHKpONpPOIIECCOPHBIE  CHCTEMBI
yIpaBICHUsL.

HaBbIKH: HaBBIKH PabOTHI CO CPEACTBAMU
U3MEpEHUI U KOHTPOJISL

YcraHoBKa M HAacTpoWKa  JAaTYMKOB,

TIPUHIAIIBL




TO/IIIEaYHBAHNS,
CTaOMIIH3alMOHHON 00paboTKH U
o06e33apaKiBaHus BOJIBL.
ABTOMaTH3aLHUAIPOLECCOB
GWIBTPOBaHUS M yMSTYEHUs
BOJIBL.

U3MEpSIOIINX yPOBEHb BOJBI, JAaBJICHHE,
pacxoJ, Hamop.

AHamu3 W JUAarHOCTHKA  IOKa3aHMil
JIATYUKOB.

IIpoBenenne  M3MepeHU B MOJIEBBIX
YCIIOBUSIX.

IpoexTupoBaHue CHCTEM yHPaBICHUSL
CocraBneHue CXEMBI ABTOMAaTH3aLHU
BOJIOXO3SIHCTBEHHOTO 00OBEKTA.
IIporpammupoBanue KonTposuiepos [IJIK
(mormyeckne KOMaHABIL, TalMepbl, OJOKH
pene).

Pa3paboTka aropuTMOB YIpaBIIeHHs.
Pa6ora B cucremax SCADA
Coznanue naHeneit
KOHTpOJISt 00BbEKTA.
Peructpauuss ~ gaHHBIX  (JIOTMpOBaHUE),
BH3yanM3amus M paboTa ¢ aBapUHHBIMU
COOOILIEHUSIMH.

VYnpasneHue MOTOKaMH, AMCTAHLMOHHOE
yIIpaBJieHHE HACOCHBIMH CTAHIUSIMH.

JAUCTIETUECPCKOr0

Automation of
Water
Management
Facilities

PD/ EC

AWMF/32
19

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

Prerequisites:
Pumps,
pumping
stations, and
water lifting
facilities are
post-repaired:
Design of water
supply and
sanitation
systems

Purpose: to provide the future
specialist with knowledge in the
field of automation of individual
structures and processes of water
treatment and management of
technological and  production
processes of  water supply
systems,  water  purification.
Content: The basic concepts of
control theory, technological and
production process, technological
mode, control object, control
system,  process  disturbance
factors. Hierarchical management
principle, objects, structure and
management goals. Measurement
of  pressure, level,  flow.
Regulatory bodies and executive
mechanisms.  Regulation  of
pressure, level, flow. Graphic
design of automation schemes.
Automation  of  coagulation,
alkalinization, stabilization
treatment and disinfection of
water. Automation of water
filtration and softening processes.

Education: general principles of automation
The structure, types and principles of
automation systems.

Control theory, feedback, control circuits.
Functions of sensors, actuators, and
controllers.

Features of water management facilities
Water intake facilities, water treatment
plants, pumping stations.

Environmental and technical requirements
for reservoir systems, channels, collectors,
and sewers.

Parameters of water level, flow rate,
pressure, pressure in engineering systems.
Automation Tools

Measurement sensors: level, flow, pressure,
and temperature sensors.

Equipment controls:  valves, dampers,
pumps.

Software  logic  controllers  (PLCs),
microprocessor control systems.

Skills: skills of working with measuring and
control equipment

Installation and configuration of sensors that
measure water level, pressure, flow rate, and
pressure.

Analysis and diagnostics of sensor readings.
Carrying out measurements in the field.
Design of control systems

Drawing up an automation scheme for a
water management facility.

Programming of PLC controllers (logic
commands, timers, relay blocks).
Development of control algorithms.

Working in SCADA systems




Creating dispatcher control panels for an
object.

Data logging, visualization, and handling of
emergency messages.

Flow control, remote control of pumping
stations.

Cymen KII/ TK SZhBSGZZ 30/30/55/12,5/2 IpepexBuU3UT Makcatbl: cyMmeH xa0abikray | Bimimi: FrutbiMu 3epTTEYIiH TCOPUSIIBIK
JKaOBIKTAY h/3219 25 bI: cayacel OoMbIHIIIA albIHFaH | Herizaepi
OoiibIHITA Copreimirap, oimimaepni, OimkTep MeH | FrubiMu 3epTTey omicTepi: camamiblK SKoHE
CTYICHTTIH COPFBILI JaFIbUIap bl TOKipuOene | caHIbIK Tanaay.
FBUIBIMH 3€PTTEY CTaHUMSLITApBI KoigaHa  amyra  KaOiterriH | FeumbiMm >koGamay, THmoTe3a Kypy IKOHE
JKYMBICHI JKOHE cy | xanbimracTeipy. FeutbiMu-3eprrey | Tekcepy.
KOTEepeTiH JKYMBICBI, IIBIFAPMAIIBUIBIK XKoHEe | FBUIBIME 3THKA, 3epTTey ojicTeMeci KOHE
KYPBUIBIMZAP HHTEJUICKTYaJIIBIK oneyeriH | aepektepai Garanay IPHHLIUITEP].
MocTpexBe3uT | Kasipri FeUIBIMHBIH KekeHTecTi | CyMeH jkaOIbIKTay XKyHenepiHiH TeopHsCh
Tep: MiHZIETTEpiH HIenty yurin | Cy ke3zepi: xep acThl, XKep YCTi Cy Ke3zepi,
Cymen naianany. pe3epByapiap.
KaOIBIKTAY Masmynbl:  cananblk  koHe | CyMmeH JKaOIbIKTaY Kemiepi:
JKoHE ¢y Oypy afiMaKTBIK TYPFBIIAH JKETKUIKTI | MarucTpaiabiap, TapaTy oKewinepi, COpFbI
Kyienepin Tangay, Oackapy TOKIpUOECIHIH | CTaHIHUSIIAPHI.
xobanay casbICThIpMaltbl Kerictiktepi MeH | Cy camachl CTaHZApPTTapbl: CaHUTApIIbIK,
KEMIIUTIKTEpIiH ~aHBIKTay, OJaH | SKOJOTUSJIBIK KOHE TYTBIHYIIBUIBIK
opi  GoJIBIpMAyABIH KOJIAApHI | TaamTap.
MeH omicTepin reutbiME- | Cy xkylenepiH Tannay omicrepi
METO/I0JIOTHSIIBIK skoHe | I'mapaBnmukanbelk — ecemTeynep:  KbICBIM,
YHBIMIACTHIPYIIBUIBIK-KYKBIKTBIK | LIBIFBIH, aPBIH/IBI €CEITEY.
JKarblHaH  Herizgey. Cymen | Cy xyienepinaeri SHeprust THIMILIII JKoHe
XaO/bIKTay calachl MAcenenepii | Cydbl YHEMAey.
tanmay OapbiceiHna e3xepinin | Cy caracbH Tanaay: (usMKaIbIK,
OWJIAPBIH JIOTHKAJBIK TYPFBIIAH | XHMHSUIBIK, OHMOJOTHSUIBIK KOPCETKIIITep.
HaKThI Gimipir, sKanmel | JlaFabIchI: 3epTTey TaKbIPHIOBIH TaHIAY
TEOPUSUIBIK  epeKeNepi Kasipri | jkoHe rumoresa Kypy
TaHJIaFbl [IBIHAWBUIBIKICH | 3epTTey MakKcaTTapsl MeH MiHJIETTepiH
OallmaHpBICTRIPYFa, OHBI ©O3IHIH | AHBIKTAY.
OoJamaxk MaMaHAbIFbIHEIH | JKOOaHBIH — ©3€KTLiIiri MEH FBUIBIMU
epeKIIeNiriver OaiiaHbICTRIpyFa | JKaHAJBIFBIH HETI3/EY.
yiipeHy. JlepekTep >KUHAY jKOHE OHJIEY
Cy JKYHeCiHIH SKCILTYaTalUsIIbIK
KOPCETKIIITEpiH JXKMHAY (KBICBIM, IIBIFBIH,
apbIH).
JlabopaTopHsIIbIK JKSHE MaNajblK ChIHAKTAP
KYPTi3y.
Jepexrepai CTATHCTHKAIIBIK JKOHE
rpaUKaIbIK OHICY.
Mojienbey xoHe Taljiay JaFbliapbl
Cy oKy#enepiHiH THIPABIUKAIBIK JKOHE
CaH/IBIK MOJICNIbIEPIH JKacay.
CynpIH camacsl MeH KeJleMiH Oaraiay.
DOHeprusi IIBIFBIHBIH  JKOHE  THIMJUIITH
ecemnrey.
Hayuso- 111/ KB NIRSV/321 30/30/55/12,5/2 IpepexBu3uT Henb: QopmupoBanne ymeHust | OOpa3oBaHMe:  TCOPETHYECKHE  OCHOBBI
HCCIIE/I0BATENIbCKA 9 25 bl PHMEHSATH Ha NPAaKTUKE | HAYYHOTO HCCICIOBAHUSI
st pabora Hacocsl, [OJIyYCHHBIC 3HAHUSA, yMEHHs U | Meromst Hay4HOTO HCCIICIOBAHHS:
CTY/ICHTOB 110 HACOCHBIE HaBBIKH B 00JacTH | KaueCTBCHHBIH M KOJMYCCTBCHHBIN aHAIN3.
BOZIOCHA0KEHHUIO CTaHIUU U BOJOCHAOKCHHUSL. Hayuno- | HaydHoe mpOeKTHpOBaHHE, CO3[JaHHEC U
BOJOIOIBEMHBI | HCCIIEIOBATEIbCKAS paboTa, | mpoBepKa IMUIOTE3.




€ COOpYXKEHHUs
IHocTpexBe3uT
bI:
IIpoexTrpoBanu
€ CHCTEM
BOJIOCHAOKEHHS
u
BOJIOOTBEJICHUS

HCIOJIb30BAaHHE TBOPYECKOTO U
MHTEJUICKTYaJIbHOTO OTEHIMaa
IUIS PEIICHMS aKTyalbHbBIX 3a1ad
COBPEMEHHOMI HayKH.
Copep:xanue: JI0CTaTOYHBIN
aHaMM3 € OTPacieBOd U
PErMoHaJbHOW  TOYEK 3peHus,
BBISIBIICHHE CpPaBHUTEIBHbBIX
JOCTIDKEHHH ¥ HEIOCTaTKOB
YIpaBIEHYECKOH MPaKTHKH,
Hay4YHO-METO/I0NIOTHYECKOe u
OpTaHU3aMOHHO-TIPABOBOE

000CHOBaHHE MyTeH W METOLOB

JaJIbHEMIIIEro HCKJIIOYEHHS.
Cdepa BOJIOCHA0KEHUS B
mpolecce  aHamu3a  IpodsieM
YUIHTCS JIOTHYECKH 4ETKO
BBIPAXKATh CBOH MBICITH,
COOTHOCHTH OOLIETEOPETHYECCKHE
MOJIOKEHUS ® peanusmMu

HACTOSIIIETO, COOTHOCHTH €r0 CO
cnerubukoil  cBoeit  Oymymieit
mpodeccuu.

Hayunas 9THKa, METOJ0JIOT Ul
HCCIICIOBAHUS W TNPHHIMUIBL  OLCHKH
JAHHBIX.

Teopus crcTeM BOZOCHAOKEHUS

Hcrounuku BOJIBI: MO3¢MHBIE,
TTOBEPXHOCTHBIC HMCTOYHHUKH BOJIBI,
pe3epByapbl.

Cetn BOJIOCHA0KEHHUS: Marucrpai,
pacrpeieuTebHbIe CeTH, HACOCHBIE
CTaHIIMH.

CrangapTel KauectBa Bojbl: CaHUTapHbIE,

9KOJIOTHYECKHE u HOTpeOuTeIbCKUe
TpeboBaHus.

Mertozbl aHAJIM3a BOAHBIX CHCTEM
T'uppaBmgeckue pacueTsl: pacuer

JIaBIICHHUS, PACX0/a, HAIOpa.
DHeprodpHeKTUBHOCTH U SKOHOMHS BOIBI B
BOJTHBIX CHCTEMaX.

AHaimn3  KadectBa BOABL  (pu3MUEcCKHE,
XUMHYECKHE, OHOJIOTMYECKHE OKA3aTEeIH .
YMenmne: BHIOHpaTh TeMy HCCICIOBAHHSI U
CTPOUTH THIIOTE3bI

OnpenesneHue Lenei u 3a1a4 UCCIeI0BaHUsL.
OO6OCHOBaHNE aKTyaJIbHOCTH U HAyJHOU
HOBH3HBI [IPOEKTA.

C6op 1 00paboTKa TaHHBIX

COOp  9KCIUTyaTal[MOHHBIX  ITOKa3aTelei
BOJHOM  CHCTeMbl (IaBJEHHE, pPAacXof,
HAarop).

IIpoBenenne mabOpaTOpHBIX U MOJIEBBIX
HCIBITAHUH.

Craructuueckas u rpaduueckas oOpaboTka
JTAHHBIX.

HaBbIkn MOJICTMPOBAHNS 1 aHATIN3a
PazpaboTka ruapaBIMYECKUX U HUPPOBBIX
MoJIelel CHCTEM BOJOCHA0KEHHSL.

O1rieHKa KayecTBa U 00beMa BOBI.

Pacuer pacxozna u 3ppeKTHBHOCTH SHEPTHH.

Scientific
Research Work of
Students on Water

Supply

PD/ EC

SRWSWS/
3219

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

Prerequisites:
Pumps,
pumping
stations, and
water lifting
facilities are
post-repaired:
Design of water
supply and
sanitation
systems

Purpose: formation of the ability
to put into practice the acquired
knowledge, skills and abilities in
the field of water supply.
Research work, the wuse of
creative and intellectual potential
to solve urgent problems of
modern science.

Content: sufficient analysis from
the sectoral and regional points 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. In the

Education: theoretical foundations of
scientific research

Scientific research methods: qualitative and
quantitative analysis.

Scientific design, creation and verification of
hypotheses.

Scientific ethics, research methodology and
principles of data assessment.

Theory of water supply systems

Water sources: underground, surface water
SOurces, reservoirs.

Water supply networks: mains, distribution
networks, pumping stations.

Water  quality  standards: Sanitary,
environmental, and consumer requirements.
Methods of analysis of water systems
Hydraulic  calculations:  calculation  of
pressure, flow rate, head.




process of analyzing problems,
the water supply sector learns to
express its thoughts logically
clearly, correlate general
theoretical positions with the
realities of the present, correlate it
with the specifics of its future
profession.

Energy efficiency and water conservation in
water systems.

Water quality analysis: physical, chemical,
and biological parameters.

Skill: choose a research topic and build
hypotheses

Definition of research goals and objectives.
Substantiation of the relevance and scientific
novelty of the project.

Data collection and processing

Collection of operational parameters of the
water system (pressure, flow rate, head).
Conducting laboratory and field tests.
Statistical and graphical data processing.
Modeling and analysis skills

Development of hydraulic and digital models
of water supply systems.

Assessment of water quality and volume.
Calculation of energy consumption and
efficiency.

CymeH
*KaO/bIKTay KHE
cy Gyp}{
KyHenepin
JKobanay

KII/ TK

SZhSBZhZ
h/4309

30/15/50/10/15

IpepexBU3NT
bI:

Cy
IIapyanIblIbIFbl
HBICAaHJAPbIH
aBTOMATTaH/BIP
y
IocTpexBe3uT
Tep:
OHepKocinTiK
KacinmopsiHIap
YIIiH ¢y
JaibIHaaYy
JKyHenepin
sKobanay

Makcarsbl: CTYJEHTTEPIIH
FUMapaTTapabl, OOBEKTiep MeH
enji-MeKeHAep Il CyMEH
KaOIbIKTAy JKOHE Cy  Oypy
JKOHIHAEr] Kyitenepi,
KYpBLIBICTAP MeH

KOHZBIPFBIIApEl Jko0anay, caiy
JKOHE — TaiijajaHygblH — Herisri
TEOPHSIBIK JKOHE IPAKTHUKAIIBIK
Macerernepi OoibIHIIa OiniMaepin
KaJIBINTACTBIPY.

Ma3smyHbI: Cy KYOBIPBI JKOHE
KOpi3 JKeTiJepiH »KOHe HeTi3ri
JJIEMEHTTEpAlI  kKobayay JKoHE
TH/IPABINKAIIBIK ecentey
KaFuJaTTapel,  XalbIKTBIH  Cy
TYTBIHy — PeXHMIEPi, CyMEH
’KabIbIKTay JKoHE cy Oypy xKyieci
KYPBUIBICTAPEIHBIH JKYMBIC
pexuMaepi,  oJapIblH  e3apa
OalinaHbIChl; TaOMFH Ke3/IepAeH
Cy aly IapTTapel, Cy TapTy
KYPBUIBICTAPBIHBIH
KOHCTPYKTHUBTIK 3JIEMEHTTEpi, CY
JKMHAy  KYpBUIBICTAPBl ~ MeEH
JKEKeIereH 3JIEMEHTTEPIH
KYPBUIBICHI, CaHUTAPIIBIK KOPFay
aifiMaKTapbl; TazapTy CXeMaJapebl,
d/1icTepi MEH KYpBUIbICTaphl eIjli-
MEKEHJepIi CyMeH >KaOJbIKTay
KYHENEepiHiH CyIapsl.

Binimi: CyMeH xa0bIKTay KyHelnepiHiy
TEOPUSICHI

Cy Ke3zepi: )Kep acThl, )Kep YCTi ¢y Ke3zepi,
pesepByapiap.

Copfbl CTaHUUSIAPBI, MATHCTPAIBIBIK KOHE
TapaTy KeliJepi, Cy MyHapajiapsl.

Cy camacel CTaHA@pPTTapbl: CaHHUTApIbIK,
9KOJIOTHSIIBIK, TYTHIHYIIBUIBIK.

Cy Oypy (xaHanm3aumus) OKyHenepiHiH
TEOPHSICHI

Kapi3 sxeminepi, KoiiekTopiap, apHaiap,
COPFBI CTAHIIHSUIAPHI.

CapKbIHABI CyNapAbl JKHHAY, TachkIMaljay,
Ta3apTy NPUHLIUITEDI.
I'napaBnukanbi KOHE
Tajanrap.

Kobanay anmicremeci
T'uapaBnUKaibIK €centey oMiCTepi: KbICHIM,
apBIH, IIBIFBIH.

CyIbIH pe3epBTiK KOpJIapblH €CenTey.

Cy koHe CcapKblHIBI Cy Kyllenepin
MacmTadTay JKOHE ONTHMH3ALMSIIAY
Jlarapichl: T'unpaBnukanslk ecentep
KYprizy

KyOplp keminepi yIIiH KBICBIM, apblH,
JKBUTAAM/IBIK, IIBIFBIHIBI €CENTEY.

Copfbl  CTAHUIHMSIAPBIHBIH ~ KyaThl ~ MEH
PeXHUMIH ecenTey.

Cy ’KoHE CapKBIHABI Cy pe3epByapiapbiH
Kobanay.

JKytie chI30achIH xacay AaFIbUIaphI

Cy JKoHE Kopi3 JKYHECiHIH cxema 3KoHe
ChI30aIapbIH AaiibIHIAY.

MaructpanbIpIK, TapaTy, COPFBI JKeTiIepiH
Kobanay.

KercaTbuibl COPFBI  CTAHIMSUIAPBIH JKOHE

CaHUTAPJIBIK




OycTepIik Kykenepai sxobanay.

IIpoextupoBanue I1Jl/ KB PSVV/4309 30/15/50/10/15 IIpepexBU3UT Hens: ¢opmupoBaHne y | Obpa3oBanue: Teopus CHCTEM
CHCTCM bI: CTYACHTOB 3HAHHMI 110 OCHOBHBIM BOI[OCHaG)KeHI/ISI
BOZ[OCH36)K€HH${ 4 Asromamsaunﬂ TEOPETUUECKUM U NPAKTHYECKUM Hcrounuku BOJBI: IIOA3€MHBIC,
BOJOOTBCACHUA BOHOXO3ﬂﬁCTBe BoImpocamMu TIPOCKTHUPOBAHHUS, MTOBEPXHOCTHBIC HCTOYHHUKH BOJbI,
HHEIX 00BEKTOB CTPOUTEIBCTBA M DOKCIUTyaTallun pe3€pByapkl.
ITocTpexBe3uT CHCTEM, COOpPY KEHHUH u | HacocHble CTaHUMM, MarucTpaibHble U
bI: YCTaHOBOK I10 BOZ[OCHa6)KeHI/IIO " pacnpe€aeIuTelIbHBIE CE€TH, BOJOHAIIOPHBIC
IIpoexTHpoBaHu | BOJOOTBEAECHUIO 3naHuil, | GamHu.
€ CUCTEM 00BEKTOB u HaCEJIEHHBIX CTaHﬂaprl KayecTBa BOJbI: CaHUTapHasd,
BOJOIIOATOTOBK ITYHKTOB. OKOJIOTUYECCKasd, 1'[0Tpe6I/ITeIII)CKa$I.
u i Couepmaﬂne: TIPUHIIAIIBI Teopns{ CHCTEM BOJOOTBCIOCHUA
MIPOMBILJIEHHB! | HMPOEKTHPOBAHUS u | (KaHaIM3aLUK)
X HpeIIHpI/IHTI/Iﬁ TUAPABINIECKOTO pacuera KaHa.TII/I3ﬁLII/IOHHbIe ceTH, KOJUIEKTOPBHIL,
BOJAOIPOBOAHBIX n KaHaJIbl, HACOCHBIC CTaHIIUH.
KaHAIM3aUMOHHBIX  cereil  u | IlpuHumumsel  cOopa,  TPaHCHOPTUPOBKH,
OCHOBHBIX DJJIEMEHTOB, PEXKUMBI OYHUCTKH CTOYHBIX BOJ.
BOHOHOTP€6H€HH$I BOJbI FI/II[paBJII/I‘ISCKI/Ie u CaHUTapHBIC
HAaceJeHUEM, pEeXHMbl paboThl | TpeGOBaHMS.
COOpy)KBHI/[ﬁ CHCTEMBbI MeTOI[OJ'[OFPI}I IIPOCKTUPOBAHUS
BOJIOCHA0KEHHUS u | Merozpl TUAPABINYECKOTO pacuyera:
BOJIOOTBEJICHHSI, UX B3aUMOCBSA3b; | JaBJIEHHE, HAIIOP, PacXo.
YycCiioBUsA 3&60])3 BOJIbI nu3 Pacuer PE3CPBHBIX 3al1aCOB BOJBI.
IPUPOIHBIX HUCTOYHHKOB, HaBbiku MaCU_ITa6I/[pOBaHI/[$I n
KOHCTPYKTHBHBIC DJICMCHTHI OIITUMH3ALIMH CHCTEM BOHOCHaG)KeHI/Iﬂ u
BOI[03a60pHBIX COOpy)KeHI/II\/'[, BOIOOTBEACHUA: BEIACHUEC THUAPABIMYCCKUX
YerpoiictBo BOJJ03a00pHEIX | pacyeToB
COOpYKEHHH H oThenbHbIX | Pacuer  pjaBneHusi, Hamopa, CKOpOCTH,
3JIEMEHTOB, 30HBl CAHUTAPHOW | pacxoja A TPYOOIPOBOIOB.
OXpaHBbI; CXEMBI, METOJbI u Pacuer MOIMHOCTH W peXHMa HACOCHBIX
COOPYKEHHS OYHUCTKU BOJIBI | CTaHIUH.
CHCTEM BosocHaOxeHus1 | IIpoekTupoBaHUE pe3epByapoB Ui BOABI U
HaACCJICHHBIX MECT CTOYHBIX BOI.
HaBbixu moctpoeHus yeprexxa CHCTEMbI
IloaroToBka cxeMmbl M YepTEXKEH CUCTEMBI
BOI[OCHa6)KeHI/I${ W KaHaJIU3aIuu.
IIpoexTupoBanue MarucTpajbHbIX,
pacnpeneauTeNbHbIX, HACOCHBIX CeTeH.
HpOCKTHpOBaHI/Ie MHOI'OCTYII€HYATBhIX
HACOCHBIX CTaHIIUI U OYCTEPHBIX CHCTEM.
Design of Water PD/ EC DWSSS/43 30/15/50/10/15 Prerequisites: Purpose: formation of students' | Education: Theory of water supply systems
Supply and 09 Automation of knowledge on the basic | Water sources: underground, surface water
Sanitation water theoretical and practical issues of | sources, reservoirs.
Systems management design, construction and | Pumping stations, main and distribution
facilities operation of systems, structures | networks, and water towers.

Post-requesits:
Design of water
treatment
systems for
industrial
enterprises

and installations for water supply
and sanitation of buildings,
facilities and settlements.

Content: principles of design and
hydraulic calculation of water
supply and sewerage networks
and basic elements, modes of
water  consumption by the
population, modes of operation of
water supply and sanitation
facilities,  their  relationship;

Water  quality  standards: sanitary,
environmental, consumer.

Theory of drainage (sewerage) systems
Sewer networks, collectors, channels,
pumping stations.

Principles  of  wastewater  collection,
transportation, and treatment.

Hydraulic and sanitary requirements.

Design methodology

Hydraulic calculation methods: pressure,
head, flow rate.




conditions of water intake from
natural sources, structural
elements of water intake
structures, the device of water
intake structures and individual
elements, sanitary  protection
zones; schemes, methods and
structures of water purification
systems  water  supply  of
populated places

Calculation of reserve water reserves.

Skills in scaling and optimizing water supply
and sanitation systems: conducting hydraulic
calculations

, calculating pressure, pressure, velocity,
flow rate for pipelines.

Calculation of the capacity and mode of
pumping stations.

Design of water and wastewater tanks.
System drawing skills

Preparation of diagrams and drawings of the
water supply and sewerage system.

Design of trunk, distribution, and pumping
networks.

Design of multistage pumping stations and
booster systems.

CymeH
KaOIbIKTay KOHE
cy Oypy xyienepi

TEXHOJIOTHSICHI
MEH )Xa0/IbIKTapbl

KII/TK

SZhSBZhT
Zh/4309

30/15/50/10/15

IpepexBU3NT
bl

Cy
IIapyanIblIbIFbl
HBICaHJJAPbIH
ABTOMATTAHIBIP
y
IocTpexBe3nT
Tep:
OHepKacinTiK
KocCimopsIHIap
YILIiH ¢y
JaibIHAAY
KyHenepin
sKobanay

MaxcaTbl: CTyIEHTTEpAIH CyMeH
KaOIBIKTAYy JKOHE Ccy  Oypy
JKYHENepiHiH IKYMBICHIH —KaiTa
KYpy »oHE KapKblHIAaTy YIIiH
MHHOBAISUIBIK  TEXHOJIOTHSIIAP
canachIH/Ia XKYierni OLTiM amysl.
Ma3MyHBI: CyMeH >kaOIbIKTay
JKOHE Ccy Oypy JKyiienepi yuIiH
HMHHOBALHUSIIBIK

TEXHOJIOTHSIIAP BT naiijanana
OTBIPBIII, TEXHOJIOTHSUIBIK
mremimaepai  o3ipaey.  Cymen
KaOlbIKTay —JKoHE cy  Oypy
CaJIaCHIHIAFEl  TEXHOJOTHSUIBIK
menrMaepai TaHIay JKOHE
Heri3zaey. OHepKacinTik
KOCIMOPBIHIAPBIH Cy NaibIHAAy
KOHE CapKBIHABI CyIapabl
TazapTy KYPBUIBICTAPBIHBIH
JKYMBICBIH ~ PEKOHCTPYKIHSIIAY
KOHE KapKbIHJATY YLIiH
HMHHOBALUSIIBIK
TEeXHOJNOTHSUIApIBl  Taiiganany.
KenzaeneH  TYHIBIPFBIITAP/IBIH
JKYMBICBIH KapKbIH/ATY,
peareHTTepi Melmepiey YIIiH
JKaOIBIKTBI ayBICTBIPY, CY3riIepi
Kaifta KYDY, Cybl
3apapchl3aaHIbIPy OoibIHIITA
KYpBIIBICTApABl  KaiiTa  Kypy,
affHaIBIMIBI CYMEH Ka0/bIKTay.

Binimi: CyMeH xa0bIKTay KyHelnepiHiy
TEXHOJIOTHSCHI

Cy any xe3zepi: e3eHzaep, Koaep, Jep acTbl
CyJapbIH alty dficrepi.

Cy Tazapry TEXHOJIOTHSLIIAPHI:
MEXaHUKAJIBIK, XUMHUSUIBIK, OHOJIOTHSIIBIK
Ta3apry.

Cy Tapary OKyHelepiHiH HpPHHIHUNTEpI:
MarucTpanb, Tapary IKeliiepi, COPFbI
CTaHIHSIIAPEL.

Cy Oypy (kaHamu3amus) OKyHelepiHiH
TEXHOJIOTHSICHI

Kopiz oHe KOWIEKTOp  IKyienepiHig
TYpJepi.

CapKbIHIBI Cy/bl XKUHAY, TaChIMAJIIAy KOHE
Ta3apTy TEXHOJIOTHSIAPHI.

KarThl KaIpIKTap/Is! )KOHE JacTayIbUIapIbl
Oeuy anicTepi.

Kypsuisic HKOHE 9KCIUTyaTalHSIIBIK
JKaOabIKTap

Coprbl CTAHIUSIAPDI, KJIamaHzap,
THApOapMaTypa.

PesepByapiap, cy MyHapamapsl, Cy3ri >koHe
Ta3apTy KOH/BIPFBLIAPHIL.

ApHaiibl KaOABIKTap: aBTOMATTHl ©JIIIEY
KYpajgapel, JaTIuKTep, JeHrel
perTerimirep.

JlaFabIchl: JKaOapIKIeH xKyMBIC xKacay
Cop¥bl, KiamaH, pe3epByap KoHE Ta3apTy
KOHJIBIPFBUTAPBIH iCKE KOCy, Oackapy.
JlaT4ukTep MEH eimey KypalaapbIHbIH
JKYMBICBIH OaKbLIay.

KyObip keninepi MeH apMaTypaHbl TEKCEpy
JKOHE XKOHJIEY.

TeXHONOTHSIIBIK MporiecTepii GacKapy

Cy MeH CapKbIHABI Cy JKYHelepiH THiMi
naiianany.

TazapTy KOHIBIPFBUIAPBIHBIH PEXUMICPIH
OanTay.

Kyitene KBICBIM, ApBIH, IIBIFBIH




napameTpiepil 6aKpuiay.

Texuonorus u I1Jl/ KB TOSVV/43 30/15/50/10/15 IIpepexBU3UT Hens: npuobpererne | O6pasoBaHue: TEXHOJIOTUS CHCTEM
obopyznoBaHue 09 bI: CTyJCHTAMU  CHCTEMAaTHYECKHX | BOJOCHAOMKEHUS
cUcTeM ABTOMaTu3auys | 3HaAHMI B obnactu | Mcrounuku 3abopa BOABL: peKH, 03epa,
BOJIOCHAOKEHHS U BOJIOXO3SIICTBE | MHHOBAIIMOHHBIX TEXHOJOTHH VIS | METOABI 3a00pa IPYHTOBBIX BOJ.
BOJIOOTBEICHHS HHBIX OOBEKTOB | PEKOHCTPYKIUH n | TexHONOTMH OYMCTKU BOJIBL MEXaHHYeCKas,
IocTpexBe3uT | MHTEHCU(UKALUM PAOOTHI CHCTEM | XMMHUYEcCKas, OMOIOrHYecKasi OUHMCTKA.
bI: BOJJOCHA0KCHUS n | IpunHnune! paboTEI
ITpoeKkTHpOBaHH | BOAOOTBEACHUSL. BOJIOpaCHpeIeIUTeNbHBIX CHCTEM:
€ cucteM Conep:xanue: pa3paboTka | MarMcTpaib, paclpeneiIMTENbHbIE  CETH,
BOJIOTIOATOTOBK | TEXHOJNOTMYECKHX pEImIeHHH C | HacOCHBIC CTAHIHH.
U UL HCTIONB30BaHUEM Texnomorus CHCTEM BOJIOOTBEICHHUS
IPOMBIIICHHB! | HHHOBAIIMOHHBIX TEXHOJOTHH Ul | (KaHAIM3aIluM)
X OpeNNpUATHA | CHCTEM  BOAOCHAOXKEHHMS W | BHIBl KaHaIM3aIMOHHBIX M KOJUICKTOPHBIX
BOJJOOTBEICHUS. Bri6op U | cucrem.
obocHOBaHHE TexHONorudeckux | TexHomorumm cGopa, TPAHCIOPTHPOBKU U
pelIeHuiH B cdepe | OYMCTKU CTOYHBIX BOJ.
BOJJOCHA0KEHUS n | Meronsl pasmeneHHs TBEPIbIX OTXOIOB U
BOJIOOTBE/ICHUS. VICIONIb30BaHKUE | 3arps3HUTENCH.
HMHHOBAIMOHHBIX TEXHOJIOTHH 11 | CTpouTensHoe u SKCILTyaTallHOHHOE
PEKOHCTPYKIHH u | obopynoBaHHE
HHTEHCH(UKALNH pabotsr | Hacocusle CTaHINH, KJIaNaHbl,
COOpYXEHHI BOJOIIOATOTOBKHA M | THIPOapMaTypa.
OUYHCTKU CTOYHBIX Bon | Pesepsyapsl, BOJIOHAIIOPHBIE OarrHu,
MPOMBIIUICHHBIX — NPEANPUATHHA. | (UIBTPHI K OYHCTHBIC COOPYKEHHS.
Wurencudukanmst pabotsl | CrenmanbHoe obopyznoBaHHe:
TOPH30HTANBHEIX ~ OTCTOMHHKOB, | aBTOMAaTHYECKHE M3MEPUTENbHBIE IIPHOOPEL,
3aMeHa ~ O0OpyHOBaHHMs Ul | JQTYHKH, PEryIISITOPHI yPOBHS.
JI03UPOBAHUS pearenToB, | HaBbiku: pabora c 000pyaoBaHuEM
PEKOHCTPYKIIHS ¢mneTpoB, | Ilyck, ympaBieHHe HacocoM, KIAllaHOM,
PEKOHCTPYKIHUSI COOPYXKEHHI IO | Pe3epBYapOM M OYHCTHBIMU COOPYKECHUSIMH.
00e33apaKuBaHHIO Bonbl, | Kontpons paboTs JIATYNKOB "
000pOTHOE BOJIOCHA0KEHHE. N3MEPUTENBHBIX TTPHOOPOB.
OcMOTp ¥ PpPEMOHT TpPyOONpPOBOJOB U
apMatypabl.
VYupasnenue TEXHOJIOTMIECKUMHA
nporeccamMmn
DbdexTHBHOE  HCIOIHL30BAHHE  CHCTEM
BOJJOCHA0KEHHS M BOJJOOTBEICHYIS.
Hacrpoiixa PEXUMOB OUUCTHBIX
COOPYKEHHUH.
KoHTpons mapaMeTpoB maBIeHHs, Haropa,
pacxo/a B CHCTEME.
Technology and PD/ EC TEWSSS/4 30/15/50/10/15 Prerequisites: Purpose: students  acquire | Education: technology of water supply
Equipment of 309 Automation of systematic knowledge in the field | systems

Water Supply and
Sanitation
Systems

water
management
facilities
Post-requesits:
Design of water
treatment
systems for
industrial
enterprises

of innovative technologies for the
reconstruction and intensification
of water supply and sanitation
systems.

Content: development of
technological ~ solutions  using
innovative technologies for water
supply and sanitation systems.
Selection and justification of
technological solutions in the
field of water supply and

Sources of water intake: rivers, lakes,
methods of groundwater intake.

Water purification technologies: mechanical,
chemical, biological purification.

Principles of operation of water distribution
systems: main line, distribution networks,
pumping stations.

Technology of water disposal (sewerage)
systems

Types of sewer and collector systems.
Technologies for collecting, transporting,




sanitation. The use of innovative
technologies for the
reconstruction and intensification
of the work of water treatment
and wastewater treatment
facilities of industrial enterprises.
Intensification of the work of
horizontal settling tanks,
replacement of equipment for
dosing reagents, reconstruction of
filters, reconstruction of water
disinfection facilities, circulating
water supply.

and treating wastewater.

Methods of separation of solid waste and
pollutants.

Construction and maintenance equipment
Pumping stations, valves, and hydraulic
fittings.

Reservoirs, water towers, filters, and sewage
treatment plants.

Special equipment: automatic measuring
instruments, sensors, level controls.

Skills: working with equipment

Start-up and control of pumps, valves,
reservoirs, and sewage treatment plants.
Monitoring the operation of sensors and
measuring devices.

Inspection and repair of pipelines and
fittings.

Process management

Efficient use of water supply and sanitation
systems.

Setting up treatment plant modes.
Monitoring of pressure, pressure, and flow
parameters in the system.

ApHaiibl cy
JabIHAAY MEH
OHIPICTIK
IIAMBIHIBI
cyJap/pl Tazanay

KII/TK

ASDOShS
T/4310

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

IpepexBU3NT
bI:

Cy
IIapyanIblIbIFbI
HBICAaHJAPbIH
aBTOMATTaHBIP
y
IMocTpexBe3uT
Tep:
OHepKocinTiK
KacinmopsiHIap
YIIiH ¢y
JaibIHaaYy
JKyHenepin
skobanay

MaxcaTpl: Ooyamrak MaMaHZBI
CyIObl  apHailbl  JalbIHIAY/ABIH
XUMHUSUIBIK JKOHE TEXHOJOTHSUIBIK
Heri3aepine JKOHE apHaiibl
OHMIPICTIK  aFBIHABI  CYJApBI
TazapTyra yupery.

Masmynbl:  DapMaKOIOTHSIIBIK
JKOHE 3JIEKTPOHbI ©HEPKICINTIH,
XUMHUSITBIK peaKkTUBTEp
OHIpICIHIH, TokpiMa
OHEPKACIOIHIH KaXeTTiTiKTepi
YIIiH cy pnaibiHaay. MarauTri
cynsl enuey. CynaH KpeMHMI
KOCBUIBICTAPBIH ~ albIIl  TacTay.
YnpTpakyirin (ynpTpaKyirin)
coynenepMeH JKOHE
YIBTPaIBbIOBICTHIK epiCTiy
oCcepiHeH Cyabl Je3HH(pEeKIusIIay.
Xep acTel CymapblH KacaHHBI
OaliplTy YHIIH Cy JaibiHAAy.
Cynsl PaAnOAKTHBTI JKOHE
CHHTETHKAJIBIK JKYFBILI 3aTTapiaH
Tazapry. Cynan YIIBI
XUMUKATTap/bl IIBIFapy. AFBIHIBI
cymapael  Ta3apTry;  AFBIHIBI
cynap/sl KaiiTa naiganamy.

Binmimi:  ApHaiibl cy naiibiHaay

Cy camacblH TananTapra COMKECTeHAIPY
NPUHIHUNTEP]  (TYPMBICTHIK, ©HEPKACINTIK,
9HEpreTHKAIbIK, TEXHOJOTHSIIBIK
KaXeTTimKkrepre).

Cympl  MeXaHMKalblK, XUMUSUIBIK )KOHE
(hM3HKaIBIK OIiCTEPMEH Ta3apTy.

KarTel KoHe epireH KalIbIKTapIbl aiy
TexHoJorusuIapsl  (GUIbTpanus, TYHIBIPY,
copOIs).

Jesunbekiys omictepi: Xjopiay, 030HAAY,
YJIBTPAKYJITiH COYNENCHIIPY.

OHAIPICTIK MIafbIHABI CyTapAbl Ta3aay
OHJIIpICTIK CynapAblH KypaMblH —Tajjiay
(aysIp MeTanzaap, OpTraHHKAIIBIK
KOCBUIBICTap, Maiiap, KaTThl OeJIIeKTep).
MexaHHKaJBIK, XUMHSLUIBIK KOHE
OMOJIOTHSIIBIK Ta3apTy SIicTepi.
KomOunnanmsianran TazapTy
TEXHOJIOTHSIIAPBI (MeXaHHKAIBIK +
XUMUSITBIK, XUMUSIIBIK + OHONOTHSIBIK).
Ilnampapasl JkuHAy, KaiiTa eHuey IKoHe
3aI1aJICBI3AaHIBIPY

Hagapicel:  Cy KypaMbIH Tagay
OHipicTIK KoHE apHaibl CyIbIH (U3HKO-
XUMUSUTBIK KOPCETKILITEPIH OJIIIey.

Ty3IbIK, KATTBUIBIK, ayblp MeTaagap MeH
OpraHWKAJIBIK 3aTTap KOHIEHTPALMSCHIH
AHBIKTAY.

JlactaymbutapbIH acepid Oaranay.

TazapTy TEeXHOJIOTUSIIAPEIH TaHAQY

ApHaiibl cy JnalblHAayda KaXeTTi OmicTi
TaHIay (punpTpanus, copOrus,




Je3UHDEKINA).

OHZIPICTIK IIANBIHABI CyNapAbl Ta3apTy
oxicin xobamnay.

KoHzplprbulap MeH KaOIbIKTapIbl TaHJay,
OJILIEMIH ecenTey.

IMoxroroska I1Jl/ KB PSVOPSV/ 30/30/55/12,5/2 IIpepexBU3UT Hens:  oOyunts  Oymymero | O6pa3oBaHHMe: MOATOTOBKA CIICLHAIBLHOU
crenuaabHOU /4310 2,5 bI: CIEUATUCTa  XUMHUYECKMM U | BOJBI
BOJIbI M OYHCTKA ABTOMAaTH3aLUs | TEXHOJIOTHYECKUM ocHOBaM | IIpMHIMIBI COOTBETCTBHS Ka4yeCTBAa BOMBI
TIPOMBILUICHHBIX BOJIOXO3SIHCTBE CHEeNUANbHOW IMOJATOTOBKM BOIBI | TpeOOBaHMSAM (OBITOBBIM, MPOMBIIIJICHHBIM,
CTOYHBIX BOJ HHBIX OOBEKTOB | M OYHCTKE  CICHU(PUYECKUX | IHEPreTHUECKHUM, TEXHOJIOTHYECKUM
IMocTpekBe3UT | IPOMBINUIEHHBIX CTOYHBIX BOA. | NMOTPEOHOCTSIM).
bI: Copep:xanne: IlonroroBka Boasl | Oumcrtka BOJIBI MEXaHUYECKHMH,
IpoektipoBaHu | A HYXA GapMaKOIOrHYECKOW U | XMMHYCCKUMH U (pU3MIECKUMH METOAAMH.
€ CUCTEM 9JICKTPOHHOM TPOMBIIUICHHOCTH, | TEXHOJIOTMM  NONy4YeHHs  TBEPABIX U
BOJIOTIOATOTOBK | JUISi TPOW3BOJCTBA XMMUYECKHX | PAaCTBOPEHHBIX  OTXOHOB  ((pHiIbTpaiys,
M JUIs PEaKTUBOB, TEKCTUJIBHOM | OcaxeHue, copOoLus).
MPOMBILJICHHBI | MPOMBINUICHHOCTH. MarauTHas | MeToasl  Je3MH(EKIMU:  XJIOPUPOBaHHE,
X MpeAnpusATHil | 00paboTka BOABL. Y[JaJeHHE M3 | O30HHUPOBAHHE, yabTpaduoseToBoe
BOJIBl  COCAMHEHWH KpeMHHs. | OOJydeHHe.
O6e33apaxuBaHne BoJbl | OYHCTKA MPOMBIILICHHBIX CTOYHBIX BOJ
YIBTPa(UOIECTOBBIMU (Y®) | AHanmu3 cocraBa INPOMBIIUICHHBIX — BOJ
JIy4aMu u BO3/eiicTBIEM | (TSDKEINbIE METaJlIbl, OpraHu4ecKue
YIIBTPa3BYKOBOTO MOJIsl. | COCAMHEHWUSI, )KUPBI, TBEP/IbIC YACTHIIBI).
ITonroroBka BOJIbI st | Meronel MeXaHMYeCKOW, XHMMHUYECKOW H
HCKYCCTBEHHOT'O oboraieHust | OMOJIOrHYEeCKOM OYMCTKH.
moa3eMHbIX BoJ. Oumctka BoAbl | KOMOMHHMpOBaHHBIE TEXHOJOTHH OYHUCTKH
oT PpaZMOaKTHBHBIX u | (MexaHM4ecKas + XMMHUYECKas, XUMUYECKas
CHUHTETHYECKUX Momouux | + Ouosorunyeckas).
BelleCTB. YpaaneHue wu3 Boabl | COop, mnepepaboTka U 00E3BpEeKHUBAHHE
TOKCHYHBIX XMUMHYECKUX | [UIAMOB
BemectB. [loouncrtka crtounsix | HaBblk: aHamm3 cocTaBa BOJBI
BOJI; MOBTOPHOE HCHOJIb30BaHuE | M3mepenue (HDH3UKO-XUMHIECKHX
CTOYHBIX BOJI. rokasaresnei IIPOMBIIIICHHOH "
crHenraabHOM BOIBI.
OmnpeneneHre  KOHIIEHTpPALMM  paccoia,
TBEPIOCTH, TSDKEITBIX METaJIOB "
OpraHUYECKUX BEIIECTB.
OrieHKa BO3JICUCTBHS 3arps3HUTEIICH.
Br100p TEXHONOI M OUMCTKH
Bribop HEOOXO0IUMOro crocoba
TIPUTOTOBIICHUS crenuaabHON BOJIBI
(prmbTpanust, copOuus, Ne3NH EKIS).
IIpoexktupoBanue MeToa OYUCTKHU
MPOMBIIUICHHBIX CTOYHBIX BOJI.
BrI160p ycTaHOBOK M 000pYIOBaHHMS, pacyeT
pa3MepoB.
Special Water PD/ EC SWPIWT/4 30/30/55/12,5/2 Prerequisites: Purpose: to train a future | Education: preparation of special water
Preparation and 310 25 Automation of specialist in the chemical and | Principles of compliance of water quality

Industrial
Wastewater
Treatment

water
management
facilities
Post-requesits:
Design of water
treatment
systems for
industrial

technological basics of special
water treatment and treatment of
specific industrial wastewater.

Content: Water preparation for
the needs of the pharmaceutical
and electronic industries, for the
production of chemical reagents,
textile industry. Magnetic water

with requirements (domestic, industrial,
energy, technological needs).

Water purification by mechanical, chemical
and physical methods.

Technologies for obtaining solid and
dissolved waste (filtration, precipitation,
sorption).

Disinfection methods: chlorination,




enterprises

treatment. Removal of silicon
compounds from water.
Disinfection of water with
ultraviolet  (UV) rays and
exposure to an ultrasonic field.
Preparation of water for artificial
enrichment  of  groundwater.
Water purification from
radioactive and synthetic
detergents. Removal of toxic
chemicals from the water. Post-
treatment of wastewater; reuse of
wastewater.

ozonation, ultraviolet irradiation.

Industrial wastewater treatment

Analysis of the composition of industrial
waters (heavy metals, organic compounds,
fats, solid particles).

Methods of mechanical, chemical and
biological purification.

Combined cleaning technologies
(mechanical + chemical, chemical +
biological).

Collection, processing and disposal of sludge
Skill: water composition analysis
Measurement of physico-chemical
parameters of industrial and special water.
Determination of brine concentration,
hardness, heavy metals and organic
substances.

Assessment of the impact of pollutants.
Selection of cleaning technologies

Selection of the necessary method of
preparation of special water (filtration,
sorption, disinfection).

Designing a method for industrial
wastewater treatment.

Selection of installations and equipment,
calculation of dimensions.

Cy pecypcTapbia
Kopray

BII/'TK

SRK/4310

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

IpepexBU3NT
bI:

Cy
IIapyanIblIbIFbl
HBICAaHJAPbIH
aBTOMATTaH/BIP
y
IMocTpexBe3uT
Tep:
OHepKocinTiK
KacinopsHIap
YIIiH ¢y
JaibIHaaYy
JKyHenepin
sKobanay

Makcarhbl: CryneHTTepain
OKOJNIOTUSUIBIK ~ JAYHHETaHbIMBIH
JKOHE CY pecypcTapblH KOpray
TYPFBICBIHAH ~ KociOM  KpI3MeT
KabinerTepiH KanpinracTelpy. Cy
pecypcTapblH KOpFay KOHE CYHbl
YTBIMJIBI naiijianany, cy
00BEKTIIEPIH KOpFay >KOHiHJerl
mrapanap, CyIblH JacTaHy Ke3zepi
JKOHE CY PecypCTapblH YTBIMCHI3
nmalijanany, TaOWUFH  Cynapisl
nmaiianany, TaOUFH CyJIapbIH
JIACTaHYBI, CAHWUTAPIBIK KOPFay
aliMaKTapbl CyMeH >KaOIBIKTay
Ke3zaepi

Ma3MyHBI: TaOWFAaTTarbl JKOHE
amam emipingeri cy. Cynsig
KYPBUIBIMBI ~ MEH  KacHeTTepi.
CynslH ajgaMm  aF3achlHa ocepi.
Taburn cymapAblH — JTacTaHybI
moceneci.  Kypampmac — Gemik
peTiHIe Cyasl KOpray KopIIaraH
opraHel Kopray Oemiri. Cymbl
KOpFayJblH HErisri TyciHikTepi

MeH NPUHIAITEP]. Pecypc
petinze cy. Cy KaeTTuiri, anem
aliMaKTapbIHBIH CyMEH

KaMTaMachl3 eTilyi.

Biaimi: Cy pecypcTapbIHBIH 9KOJIOTHSICHI
XKep ycri xoHe Kep acThl CyJapbIHBIH
9KOJIOTHSUIBIK CUMATTaphl.

Cy 9KOXyienepiHiH KYpBUIBIMBI  JKOHE
KBI3METI.

Cy pecypcTapbiHBIH  HIGKTEYJIri JKoHEe
OJIap/IBIH THIMJIi TTal1aIaHbLTYBL.

Cy pecypcTapbIHbIH JaCTaHybI

DU3HKaNBIK, XUMHUAIBIK KOHE OMONOTHAIBIK
JacTayIbIIap.

TYPMBICTBIK, OHJIIPICTIK, aybLT
LIapyalbUIbIK KO3[epiHeH Cy TacTaHybl.
XKana  macraymsuiap: MHKPOIUTACTHK,
(hapmaneBTHKAIBIK Kanabikrap, [IOAC.

Cy pecypcTapblH KOpFay HOpMaTHUBTEpi

KP Cy xomekci JkoHE OKOJOTHSUIBIK
3aHHAMACHL.

CaHUTapIbIK CTaHIAPTTAp, XaJIbIKAPAJIBIK
tanantap (WHO, ISO, EPA).

Kopmiaran oprara ocepai Oaranay (KOOB)
Heri3aepi.

Jarapicer:  Cy canacklH Oaranay

Cy Ke3aepiHiH (U3HKO-XUMHSJIBIK JKOHE
OHMOJIOTHSIIBIK KOPCETKILITEPIH OJIIIey.
JlacTaymbl TYpiH >KOHE KOHIICHTPAIUSICHIH
AHBIKTAY.

Cy canachlHbIH HOPMAaTHBTEPre COMKECTIriH
Tanzaay.

Cy pecypcrapblH KOpFay TEXHOJIOTHSIAPBIH
KOJIaHy




KonnansicTarpl Ta3apTy KOHABIPFBLIAPBIH
naiiganany.

Koprarau oprara 3USHCHI3
TEXHOJIOTHSUIAP/Ibl TAHAAY.

Taburu cy3riiey xoHe OHOLIEHO3 Heri3iHeri
Ta3ajay dAiCTePiH KOJIJaHy.

OxpaHa BOZHBIX B/KB OVR/4310 30/30/55/12,5/2 IpepexBuU3UT Henn: (opmupoBanue y | O6pa3oBaHHe: 5K0JIOTHS BOAHBIX PECYpPCOB
pecypcoB 25 bI: CTYJICHTOB JKOJIOTHYECKOro | DKOJIOTHYeCKHe XapaKTEePUCTHKI
ABTOMAaTH3aIMs | MHPOBO33PEHHS M CIIOCOOHOCTEH | IOBEPXHOCTHBIX M IIOJ3EMHBIX BOJ.
BOJIOXO3sIHCTBE K npodeccuonanbHoi | CTpykTypa M QyHKIMH BOJHBIX S9KOCHCTEM.
HHBIX OOBEKTOB | AESATEIBHOCTH C IO3UIMH OXpaHbl | OTrpaHHYEHHOCTh BOAHBIX PECYpcOB H HX
MocTpexBe3uT | BomHBIX  pecypcoB.  OxpanHa | 3¢QeKTUBHOE HCIIONB30BAHUE.
bI: BOJIHBIX pecypcoB U | 3arps3HeHue BOJHBIX PECYPCOB
IIpoexTHpoBaHH | panMOHAIBHOE dusnyeckue, XUMUIECKHE U OHOIOTHYECKUE
€ cucTeM BOJONONB30BaHNE. Mepel 1O | 3arps3HUTEINH.
BOJIONIOJITOTOBK | OXpaHe BOAHBIX | 3arps3HeHue BOJIBI u3 OBITOBBIX,
u UL 00bexToB,cTOUHNKH NIPOU3BOJICTBEHHBIX,
NIPOMBIIUICHHB! | 3arpsA3HEHUS BOJIBI U | CeNbCKOXO3SHCTBEHHBIX HCTOYHUKOB.
X HPEANpUATHil | HepalHOHAIbHOE HCHONb30BaHME | HOBble — 3arpsA3HUTENN:  MHKPOIUIACTHK,
BOJIHBIX pecypcoB. | dapmaneBtrueckue otxonsl, [IOAC.
Vcrions3oBanue NpUPOAHBIX BoA. | HopMaTHBBI OXpaHEI BOXHEIX PECYypCOB
3arpsi3HeHUEe NPUPOAHBIX BOA. | Boausbiii KOIEKC " SKOJIOTHYECKOE
30HbI CaHUTapHOU oxpaHbl | 3akoHOAATeNbCTBO PK.
HCTOYHHKOB BofocHaOkeHus1 | CaHHWTapHBIE CTAaHIAPTHI, MEXTyHAapOIHEIE
Copep:axanne: Bona B npupoze u | tpeboBanus (WHO, ISO, EPA).
)Ku3HU 4denoBeka. OcoOeHHocTH | OCHOBBI OIICHKH BO3JICHCTBUS Ha
CTpOGHHS W CBOicTBa BOABL | OKpyxarouryro cpeay (OBOC).
Bnusuue  Bomel  Haopranu3M | HaBBbIKM: OlleHKa KauecTBa BOJIbI
YEeJI0BeKa. IIpobnema | M3mepenue (H3UKO-XUMHIECKHX u
3arps3HEHHs] TNPUPOAHBIX BOJ. | OMOJIOTMYECKHX IIOKa3aTelell HCTOYHHKOB
OxpaHa BOJ, KaK COCTABIIIONIAsl | BOJBI.
4acTh  OXpaHbl  OKpyxkamued | OnpeneneHne THOA W KOHICHTpPAIUU
cpensl. OCHOBHBIC MOHATHS M | 3arpsI3HATEISL.
NPHHIUOBL OXpaHbl BOA. Boma | AHamu3 COOTBETCTBHS — KadecTBa  BOJBI
kax pecypc. [lorpe6HOCTH B BoJe, | HOpMaTHBaM.
BOJOOCCIEUEHHOCT ~ PETrHMOHOB | IIpHMeHeHHe TeXHOJOTHH OXpaHBl BOIHBIX
Mupa. pecypcoB
DKCIUTyaTalis CYIIECTBYIOIIMX OYUCTHBIX
COOpYKEHHUH.
Bribop 9KOJIOTUYECKH 06e30macHbIX
TEXHOJIOTHH.
IIpumenenue METOJIOB €CTECTBEHHOI
¢unpTpalii M OYMCTKM HAa  OCHOBE
OHOIIEHO3A.
Protection of BD/ EC PWR/4310 30/30/55/12,5/2 Prerequisites: Purpose: formation of students' | Education: ecology of water resources
Water Resources 25 Automation of ecological outlook and abilities | Environmental characteristics of surface and

water
management
facilities
Post-requesits:
Design of water
treatment
systems for
industrial
enterprises

for professional activity from the
position of water resources
protection. Protection of water
resources and rational water
use,Measures to protect water
bodies,Sources of water pollution
and irrational use of water
resources,Use of natural
waters,Pollution of natural
waters,Sanitary protection zones

groundwater.

Structure and  functions of aquatic
ecosystems.

Limited water resources and their efficient
use.

Pollution of water resources

Physical, chemical, and biological pollutants.
Water pollution from domestic, industrial,
and agricultural sources.

New pollutants: microplastics,




of water supply sources

Content: Water in nature and
human life. Features of the
structure and properties of water.
The effect of water on the human
body. The problem of pollution of
natural waters. Water protection
as an integral part of
environmental protection. Basic
concepts and principles of water
protection. Water as a resource.
Water needs, water availability of
the regions of the world.

pharmaceutical waste, PFAS.

Standards for the protection of water
resources

Water Code and environmental legislation of
the Republic of Kazakhstan.

Sanitary standards, international
requirements (WHO, I1SO, EPA).
Fundamentals of Environmental Impact
Assessment (EIA).

Skills: water quality assessment
Measurement of physico-chemical and
biological parameters of water sources.
Determination of the type and concentration
of the pollutant.

Analysis of water quality compliance with
regulations.

Application of water protection technologies
Operation of existing sewage treatment
plants.

The choice of environmentally friendly
technologies.

Application of natural filtration and
purification methods based on biocenosis.

CymeH
*KaO/bIKTay KHE
cy Oypy
KYPBUIBIMIaPbIH
KYTII ycTay,
naiiganany

BII/'TK

SZhSBKK
UP/3311

30/15/30/60/15/
30

IpepexBU3NT
bI:

Wmxerepiik
THAPOMETPUS
IocTpexBe3uT
Tep:

Cy
IIapyanIblIbIFbI
HbICaHaPbIH
aBTOMATTaH/BIP

y

MakcaTbl: CyMeH >kaOJIbIKTay
KOoHe Ccy Oypy okyiecimzeri
KYPBUIBIMIApBI  KYTill  ycray,
YaKTBUIBI ~ aFbIMIarbl  JKOHE
KYpAEI JKOeHJACY IKYMBICTapbIH
yitectipyai yitrery. YKocmapiisi
aNIBIH-ATY TeKcepy MeH
JKOCTIAPJIBI-KOHACY KYMBICTapbIH
YHBIMIACTBIPY.

Ma3MyHBI: CyMeH >kaOaBIKTay
MeH cy Oypy ky#ecinzeri
aTKapbUIATBIH ~ amaTThl  JKOHE
amaTThlH ~ algblH  almy;  Cy
TapaTaThlH JKOHE Cy OKETETiH
JKeiepre  pexumal - Oakanay;
JKOCHIAPIIBI KYMBICTap
YABIMIACTBIPY;  arkapy  MeH
Oakputay ~ perJiaMeTiH — TY3y;
IUCTIeTYepIik  Oackapy  MeH
aKmaparrap JeriHiH Ty3inyi MeH

naiianany TETIKTEPiHIH
YIBIMIACTBIPBULYEI;
KYpBUIBIMIApJarsl KaiTa Kypy,
MOJIEpHU3ANNIIAY,

peTexHONOru3aIusIay sk00apbiHa
KepekTi  jaepektep  0a3achiH
JKUHAKTay.

Binimi: CyMeH xa0JbIKTay JKOHE Cy
Oypy KYPbUIBIMAAPBIHBIH KYPHLIBIMBI

Cy airy KYPBUIBIMAAPHI, COPFEI
CTaHIWSIAPHI, pe3epByapiiap.

Cy Tapary sxyiienepi: MaruCTpaibIbIK JKOHE
Tapary Keninepi.

Kopiz oHe KOJIEKTOpIBIK IKyienep,
apHaJap, CapKbIHABI CyJIapAbl JKUHAY KOHE
TachIMaJIay KYPbUIBIMAAPEL.

Kyrin ycray oHe naiinanany NpUHIMITEP]

KypbuisiMaapasig 9KCILTyaTalHSIIBIK
pexuUMIepi.

Ky651p JKENUIepiHiH, COPFBI
CTaHIUSIAPBIHbIH, pe3epByapiapabIH

JKYMBIC IPUHLIUIITEPI.

AxaynapIplH maiiga 6omy cebenTepi >koHE
aJIJIBIH ATy MIapaiapsl.

TexHUKaNbIK kabIbIKTap MCH MaTepHagap
Coprbl, KJIamaH, apMaTypa,
THAPOKYPBUIBIMIAP.

KyOsipnap, pesepByapiap, GUiabTpiep xKoHe
Ta3apTy KOHABIPFBUIAPEL

MarepuannapapiH  OepikTiri, KOppo3usiFa
TO3IMIIIITT  JKOHE  y3aK  Mep3imMaimiri
JlaFabIchI: KyppuisiMaap ist
9KCILTyaTarusiay

Cy ’koHe Kopi3 IKyilenepiH icke Kocy,
TOKTATY )KOHE pETTey.

KyObipnap MeH pesepByapiapabl Tazanay
JKOHE NIe3MH(peKIusay.

Coprbl CTaHIMSUIAPEl MEH KIIaNaHIap/IbIH
JKYMBICBIH OaKpLIay.

TexHHKAIBIK KBI3MET KOPCETy




XKylienepnin axaymapblH aHBIKTay JKOHE
HKOIO0.

Apmarypa, KJIamaH JKOHE COPFBI
JKa0IbIKTapbIH KOHJILY.

KyOblp okeminepin Imaro, Ta3zamay IKOHE
POQUIAKTUKAIBIK )KYMBICTAp JKYPTi3y.

Copnepixanue, B/KB SESVV/33 30/15/30/60/15/ IpepexBuU3UT Henb: HayunTh KOOpAMHUpOBaTh | OGpa3oBaHMe: CTPYKTypa  COODYKCHHMIt
JKCILTyaTalus 11 30 bI: MH)KEHEpHas | paboT no COJICP)KAHUIO, | BOJOCHAOXKEHHUS U BOJAOOTBEACHHUS
COOpy)KeHPIfI TUAPOMETPUA TEKYIIETO n KaIltuTaJIbHOI'O BOH03360pHLIe COOPYKEHHUS, HaCOCHBIC
BOJIOCHAOKEHHS U IMocTpexBe3uT | pPEeMOHTA COOPYKEHHH B CHCTEME | CTaHLHUM, Pe3epBYyaphbl.
BOOOOTBCACHUSA bI: BO,I[OCHaG)KCHPISI n CucreMsl pacnpencieHus BOJBI:
ABTOMaTI/I?;aI_II/ISI BOJOOTBCIACHUA. OpraHmaumI MarucTpajibHbIC n pacnopeacianuTeIIbHbIC
BOJIOXO35IHCTBE [UIAHOBBIX  MPO(UIAKTHYESCKHX | CETH.
HHEIX 00BEKTOB OCMOTPOB n ILIAHOBO- KaHa.TII/I3B.I_II/IOHHbIe " KOJUICKTOPHBIC
npeaynpeauTEIIbHbIX pa60T CHUCTEMBI, KaHallbl, COOPYKCHUSA CGopa n
ConepikaHue: NPeIyNpexICHUE | TPAHCHOPTUPOBKH CTOYHBIX BOJ.
aBapPIﬁHLIX CUTyalluuu HpI/IHHI/IHBI COAEpIKaHU U DKCIUTyaTallunu
JIMKBH AU aBapm‘z’[ B CHCTEME SKCHHyaTaLII/IOHHI)Ie PEXKUMBI KOHCprKHHﬁ.
BOJIOCHA0XKEHUS u | IpuHnmne! padoTsl TpyOOIPOBOJIOB,
BOJJOOTBE/ICHYIS; COOIONEHNE | HACOCHBIX CTaHIIUM, pe3epByapoB.
pexumMa paGOTBI HpI/I‘II/IHBI BO3HHUKHOBCHMUS [qu:)eKTOB 1 MEpPLI
BOJIOPACIPENEIUTEIbHBIX U | IpOodUIAKTHKH.
BOJOOTBOJSIINX cereit; | TexHmdyeckoe 00OpyIOBaHHE U MaTEPHAIIBI
opraHu3aiys IUIaHOBBIX paboT u | Hacoc, KJIallaH, apMmarypa,
PO IIAKTHAIECKUX paboT; | TMAPOTEXHMYECKUE COOPYIKEHUSI.
COCTaBJIEHHE pernamenrta | TpyOompoBombl, pe3epByapbl, (GHIBTPHI U
OKCITyaTaliuu u KOHTPOJIA, OYUCTHBIE COOPYIKEHUS.
OpraHM3aLys MexaHu3MoB | HaBbikn MIPOYHOCTH, KOPPO3HOHHO#
(OpMHPOBaHUS U UCHIONB30BAHKS | CTOMKOCTH W AOJTOBEYHOCTH MATEPHAIIOB:
JAUCHETYCPCKOI0 YNIPABICHUSA U OKCILUTyaTalus KOHCprKI.II/Iﬁ
o0paboTka notokoB | Ilyck, ocTaHOBKAa M pEryJIMPOBAHHE CUCTEM
uHpOpMaNn; cOop | BOIOCHAOXKEHUS M KaHAJIM3AIUH.
HeoOxonmMmoii wHbopmanmonHoi | Ounctka ¥ gesmHbeknms  Tpyd U
0a3bl MaHHBIX JUIS OpPraHU3allud | pe3epByapoB.
PeKOHCTpYKIMH, MojepHu3anuy, | KoHTponb paboThl HACOCHBIX CTaHIMH H
pPETeXHONIOTH3AlMK  CceTeil M | KJIaIaHoB.
coopykeHuil BojpocHaOxeHus U | TexHuueckoe oOCITyKUBaHUE
BOJIOOTBEICHUS BrisiBnenue u ycrpaneHue HEHCIpPaBHOCTEH
CHCTEM.
Pemont apMaTypsl, KJIAIIaHHOTO u
HACOCHOTO 000PYIOBaHUSL.
Hpose)lem/le TIPOMBIBKH, OYHCTKH u
npoQHUIAKTHYECKUX paboT TpyOOIPOBOIOB.
Maintenance and BD/ EC MOWSSF/ 30/15/30/60/15/ Prerequisites: Purpose: to teach how to | Education: the structure of water supply and
Operation of 3311 30 engineering coordinate maintenance, current | sanitation facilities
Water Supply and hydrometry and capital repairs of structures in | Water intake facilities, pumping stations, and
Sanitation Post- the water supply and sanitation | reservoirs.
Facilities requirements: system. Organization of | Water distribution systems: main and

Automation of
water
management
facilities

scheduled preventive inspections
and scheduled preventive work
Content: prevention of
emergency situations and
elimination of accidents in the
water supply and sanitation
system; compliance with the
operating mode of  water

distribution networks.

Sewage and collector systems, channels,
wastewater collection and transportation
facilities.

Principles of maintenance and operation
Operational modes of structures.

Principles of operation of pipelines, pumping
stations, reservoirs.




distribution and drainage
networks; organization of planned
works and preventive
maintenance;  preparation  of
operating and control regulations;
organization of mechanisms for
the formation and wuse of
dispatching control and
processing of information flows;
collection of the necessary
information database for the
organization of reconstruction,
modernization,

retechnologization ~ of  water
supply networks and structures
and drainage

Causes of defects and preventive measures.
Technical equipment and materials

Pump, valve, fittings, hydraulic structures.
Pipelines, reservoirs, filters, and sewage
treatment plants.

Skills of strength, corrosion resistance and
durability of materials: operation of
structures

Start, stop and regulation of water supply
and sewerage systems.

Cleaning and disinfection of pipes and tanks.
Monitoring of pumping stations and valves.
Technical maintenance

Identification and troubleshooting  of
systems.

Repair of fittings, valve and pumping
equipment.

Carrying out flushing, cleaning and
preventive maintenance of pipelines

CymeH
KaMTaMachI3 eTy
Kyitenepi

BII/'TK

SKEZh/331
1

30/15/30/60/15/
30

IpepexBU3NT
bl

Umxeneprik
THAPOMETPUS
IocTpexBe3nT
Tep:

Cy
IIapyanIblIbIFbI
HbICAH/IaPbIH
ABTOMATTAHIBIP

y

MakcaTbl: CyMEH KamTaMmachl3
€Ty JKyHeciHJeri KypbUIBIMIaphl
MEH  OJapAbl  aTKapbUIaThIH
Tagmay  Heri3geMmenepi  MeH
OpHAJIACTBIPY TOpPTIiOiH YyiiTery;
CyZbl: OHJCY, TacMaijay, Tapary
KYpbUIBIMAapbiH yiipery. Cyabig
camachlH cy Ke3JepiHeH Oacrarl
TYTBIHYIIBIFA JEHIH IKEeTKIi3ymi
KaMTy

Ma3MyHBI: CyMEeH KaMTaMachl3
€Ty JKyWenepiHzeri cy eHuipy,
apHaiibl Ta3zajay MEH MEH eHHCY
KYPBUIBIMIAPBIHBIH TYpaepi,
MAaKCarThl, OHJA JKYPETiH
mporecTep; €y  TachManaay
MakcaTbl MEH KYpPBUIBIMApBI,
TpaccajaHybl, epeKIIeNiKTepi; Cy

JKMHAKTay ~ MaKcaThl,  OHBIH
kenemi. Cy TapaTy sKeminepiHig
alMaKTBIK CyMeH KaMTy

cxemasapbl. CaHUTapIIBIK IIEKTEY
KOWBLIATHIH Oeneyiep.

Biaimi: CyMeH KaMTaMachl3 eTy
JKYHECIHIH KypBUIBIMBI

Cy any xe3zepi: e3eHep, KoJaep, kKep acThl
CyJIapbIH NaiIanany.

Cy Tapary XKyiienepi: MaruCTpalb/IbIK KOHE
Tapary Keiiepi, COPFbI CTAHIHSIAPEL.
PesepByapmap, Ccy MyHapajmapbl JKOHE
KBICBIMJIBI PeTTEerimTep.

Cynbt TaceIMalaay JKOHE Tapaty
MPUHIANTEP]

KyOblpiaparsl CymblH KO3FaJIBICHI, KBICHIM
JKOHE apbIH 3aHIBUIBIKTAPHI.

Cy IUBIFBIHBIH €CeNmTey JKOHE Tapary
cxeMaJapbIH xobaiay.

Tapatry kemijepiHge  pe3epBTIK  KOHE
ABapHSUIBIK, PEKUMIEP.

Cy carmachl )koHe CaHHTApPIIBIK TalanTap
CynblH ~ (U3MKAJbIK, XUMUSUIBIK — OKOHE
OMOJIOTUSIJIBIK Carachl.

TypreIHIapFa *KOHE OHIIPICTIK 00BEKTiIEpTe

JKETKI31IETIH CYyJbIH canajblK
CTaH/apTTapébl.

JlesnH(eKys, cy3riyiey jKoHe CyIbl Ta3apTy
axicTepi.

Jlarabichl: Cy  xyitenepin
9KCILTyaTauusay

Cy oKyHeciH iCKe KOCy, TOKTaTy JKOHE
perrey.

CopFbl CTaHIMSUIAPBIH JKOHE KIIAlaHTapiabl
Oackapy.

PesepByapmap MeH Cy  MyHapaJTapbIH
naiinanany.

TexHHUKAIBIK KBI3MET KOpCeTy

KyOblp keminepiH, apmaTypaHbl, COPFbI
JKaOIBIKTapBIH TEKCEPY JKIHE JKOHICY.

Cy xyiienepiH NpoQHUIaKTUKAIBIK Tazanay
JKOHE Ie3nH(eKnusIIay.




AKaynapipl aHBIKTAy JKOHE AIJBIH ally
IIapaJlapblH KOJIJIaHy.

Cucremsl BI/KB SVI/3311 30/15/30/60/15/ IIpepexBU3UT Hens: VYmers ¢opmupoBanue | O6pasoBaHue: CTPYKTypa CHCTEMBI
BOJIOCHA0KECHHS 30 bI: HHKEHEpHasi | 0OOCHOBaHHOIO CTPYKTYpPBI | BOIOCHAOKECHHS
TUAPOMETPUSA CHCTEMBbI BOZ[OCHa6)KeHI/IH; Hcrounnku 3360])3 BOJBI: PEKH, 03€pa,
HOCTpeKBeCﬂlT opsiaka pasMElICHUA nux B HCIIOJIB30BAHUC ITOA3CMHBIX BOJ.
|5 H cUucTeMe BojooOecneyeHus; | BomopacnpenenurenbHbie CHUCTEMBI:
ABTOMaTI/I?;aI_II/ISI Hay4YUThb Opranusanuu 10 MarucTpajibHbIC n pacnopeacianuTeIIbHbIC
BOZIOXO3sTHicTBE 00padoTke, OYMTCKE, | CETH, HACOCHBIC CTAHLIVH.
HHBIX OOBEKTOB | TPaHCHOPTHUPOBKE u | PesepByapbl, BOJOHAmOpHbIC OamlHU ¥
pacrnpencineHus mo CCTAM. PETYJISTOPEI AaBJICHUSA.
COXpaHI/ITL Ka4eCTBO BOJbI OT HpI/IHL[I/Il'II:I TPaHCIIOPTHPOBKH n
HUCTOYHMKA JI0 TNOTpeOuTenbel | pacrnpenenaeHus BObI
Couepmaﬂne: BHUJIBI, 3aKOHOMepHOCTI/I JBIKCHHU, HOAaBJICHUA U
Ha3HAa4YCHUC, IIPOLECChI, Hamopa BOJEBI B pr6ax.
mpoTeKarompe B cucTeMax | Pacuer pacxona BOIObI M IIPOEKTHPOBAaHHE
BOJJOCHA0KEHHUS, CXEM pacIpe/ieNeH .
BOJIONIOATOTOBKA, CHELUalbHble | Pe3epBHBI M aBapuiiHBIH  pEXHMBI B
OYHUCTHBIC COOPYKCHUSAX u pacupeacIUTEeIIbHBIX CETAX.
COOpyXeHHsX 10 oOpabotke | KadecTBO BOJIBI M caHUTApHBIC TPEOOBAHHUS
BOJBI; Ha3sHAUYCHUE COOPYKECHUS, (DI/ISI/I‘{eCKOf}, XUMHYECKOE U OHOJIOrHYecKoe
TPaccHUpOBKa, OCOOCHHOCTH | Ka4€CTBO BOIBL.
TPaHCIIOPTUPOBKU BOI[I)I;L[eJ'[I) u CTaH[IapTBI KadecTBa BOJBI, MOCTaBIISIEMOM
Ha3HA4YCHUEC PEryimmpyromero HaCCJIICHUIO n TIPOU3BOJACTBEHHBIM
oObeMa.  30HANBHBIE  CXEMBl | OOBEKTaM.
BOJJOCHA0KEHUS B | Meronsl nmesmHOexnuy, GUIBTPAMU U
BOAOPACIIPEACITUTEIbHBIX cerel. OYHUCTKH BOJBI.
CaHl/ITaprIC OrpaHNYUTCIIbHBIC HaBpikn: OKCIUTyaTalysa BOOAHBIX CUCTEM
TOSACHI. 3amycKk, OCTaHOBKA U  pETYJIUPOBAHHE
CUCTEMBI BOI[OCHa6)KeHI/IH.
YHpaBJ'ICHI/Ie HAaCOCHBIMH CTAaHIUMAIMH H
KJ1anmaHaMmu.
Hcnons3oBanue pe3epByapoB "
BOJIOHAIIOPHBIX OalieH.
TexHuueckoe 00CITy)KUBaHUE
OcMOTp ¥ PEMOHT  TpyOONpPOBOIOB,
apMatypbl, HACOCHOTO 000PY/IOBaHHMSL.
Ipoduraktrdeckast OYMCTKA u
Z[eSHHq)eKI_H/Iﬂ CUCTEM BOI[OCHa6)KeHI/l${.
BouiBnenue  nedexktoB M mpUMEHEHHeE
MpOMHIAKTHIECCKHX Mep.
Water Supply BD/ EC WSS/3311 30/15/30/60/15/ Prerequisites: Purpose: Be able to form a | Education: the structure of the water supply
Systems 30 engineering reasonable structure of the water | system
hydrometry supply system; the order of their | Sources of water intake: rivers, lakes, and
Post- placement in the water supply | the use of groundwater.

requirements:
Automation of
water
management
facilities

system; teach the organization of
processing, cleaning,
transportation and distribution
through networks. Maintain water
quality from source to consumer

Contents: types, purpose,
processes occurring in  water
supply systems, water treatment,
special treatment facilities and
water treatment facilities; purpose
of the structure, tracing, features

Water distribution systems: main and
distribution networks, pumping stations.
Reservoirs, water towers, and pressure
regulators.

Principles of water transportation and
distribution

Patterns of movement, pressure, and pressure
of water in pipes.

Calculation of water consumption and design
of distribution schemes.

Backup and emergency modes in distribution




of water transportation;Purpose
and purpose of the regulating
volume. Zonal schemes of water
supply in  water distribution
networks.  Sanitary restrictive
belts.

networks.

Water quality and sanitary requirements
Physical, chemical, and biological water
quality.

Standards for the quality of water supplied to
the population and production facilities.
Methods of disinfection, filtration and
purification of water.

Skills: operation of water systems

Starting, stopping, and regulating the water
supply system.

Control of pumping stations and valves.

The use of reservoirs and water towers.
Technical maintenance

Inspection and repair of pipelines, fittings,
pumping equipment.

Preventive cleaning and disinfection of water
supply systems.

Detection of defects and application of
preventive measures.

[apyamblibIk-
aybI3 cy
naibIHaay
JKy#Henepin
JKobanay

BII/'TK

ShASDzhz
h/4312

15/30/50/10/15

IpepexBU3NT
bI:

Cy
IIapyanIblIbIFbl
HBICAaHJAPbIH
aBTOMATTaH/BIP
y
IocTpexBe3uT
Tep:
OHepKocinTiK
KacinmopsiHIap
YIIiH ¢y
JaibIHaaYy
JKyHenepin
sKobanay

Makcatbl: aysbI3 CyMeH
KaObIKTay JKOHE
TEXHOJIOTHSUIBIK ~ KaXXETTIUTIKTEp
YW TabWFM CymBl TazapTy

TEXHOJIOTHSIApBI MeH
IporecTepin 3epTIey.
Ma3smyHbI: cy carnacblHa

KOWBLIATBIH ~ TajJamTap,  cama
KOPCETKIIITEPl JKOHE OJapIbIH
xikrenyi. IIbFeIHAApARl ommey
JKOHE CcbhlHama amy. Herisri
omicTep MEH — TEXHOJOTHSUIBIK
mporecTep, cXeMaJIap.IbIH
KIKTENyi, TEXHOJIOTHSIBIK,
cxemanapiplH Mbicanaapel. Cy
KOCHAJaphIH KOATyJISIIASUIAY TIH
TEOPUSIIBIK Herizzepi. Cy
JalbIHAAY Ke3inae
KOJIIAHBUIATBIH ~ KOATYJISTHTTAap
MeH (QuokyiasHTTap. TYHABIPY

APKBUIBI Cybl arapry,
CYCIICH3USHBI TYHIBIPY/BIH
TEOPHSLIBIK Heri3zaepi,
TYH/BIPFBIITAP/IBIH TYpriepi,
TYHIBIPFBIITAPABI ecenTey.

OprajblKTaH — TENKill — KyLITep
epiciageri cynsl arapty. Cynsl
¢dropnay xoHe aedopmanmsay.
Cynel (dropnay JKOHE
nedopmarysiiay TEXHOJIOTHSCHL.
Taburn  KOHE  alHAJIBLIMIAFBI
CyJapsl YTIKTEY.

Binimi: Cy paitpiHgay oKyiienepiHin
JKAJIIbl KAaFUAATTapbI

AybI3  CyIObIH  camachlHa — KOMBUIATBIH
CaHHUTAapibIK-TUrHeHAIBIK — Tamantap  (KP
JACM HOPMATHBTEPI, JYHuexysimik
JIEHCAYIIBIK CaKTay YWBIMBI CTaHAAPTTAPBbI).
Taburu cy Ke3IepiHiH (Kep yCTi )KOHE XKep
acTel)  (U3MKANBIK, XUMMSUIBIK  OKOHE
0aKTEPUOJIOTHAIIBIK CUIIATTaMasIaphl.

IIuki cynsIH TacTaHy Typiepi: MHHEpaJubl
KypaMbl, OpraHMKAaNBIK 3aTTap, MyHai
eHIMIEepI, aybIp Meraijiap,
MHKPOOHOIIOTHSIIBIK JIACTAHY.

Cy naiiplHIay TEXHOJIOTHSUIBIK MpoLecTepi
Koaryssitus sxoHe GIOKYISIIHS IPOLecTepi.
TyHnelpy  (TOPH3OHTANABI,  BEPTUKAIIIBI
TYHZBIPFBIIITAP).

Cy3y (KyM cysriiep, XblUiiam cCysriiep,
KeIKa0aTThI cy3riyiep).

Jesunbeknpsnay amicTepi: XJopiay,
YABTPAKYJITIH COyIeMEH OH/IeY, 030H/ay.
Cynst KOHIWINOHEpIIEY: TeMipJeH,
MapraHenTeH Tasapry, KaTTBUTBIKTBI
TOMCHJIETY.

Cy TY3CBI3IaHBIPY (xepi ocmoc,
HMOHAJIMACTBIPFBILI CY3Tijep)

JIaFAbIChI:  HXXCHEPIIK-ECEeNTIK TaFablIap
Taburnm cy Ke3JepiHiH camachlH Tajjar,
Ka)XeT Ta3apTy TEXHOIOTHSCHIH aHBIKTaY.

Cy Ta3apTy CTaHIMSACBHIHBIH JIIEMEHTTEPiH
(TYHOBIPFBIII, CY3Ti, pEaKTOp) ECemTeln
Kobanay.

KyOb1p JKETepiHiH THIPABIIMKAIIBIK
€CeNTepiH OpIHIAY.

TazapTy KOHABIPFBUIAPHIHBIH ~OHIMALIITIH
ecemnrey.




XKobanay narapuiapbt

Cy JabIHAay CTaHUUSCBIHBIH
TEXHOJIOTHSUIBIK CYJT0ACHIH KYPY.

JKobGabik nrenrimMaepai HHKEHEPIIK
rpadukana pacimaey (AutoCAD, Civil3D,
GIS).

Kypbuiblc  allaHBIHBIH T€OJE3USNIBIK JKOHE
THIPOTEOJIOTHSUIBIK JKaFAaiiapbiH ecKepy.
Kopuraran oprara acepai 6aranay (KOOB).

IIpoexktupoBanue
CHUCTEM
MOJTOTOBKH BOJIBI
JUISE
XO3STUCTBEHHO-
MUTHEBBIX HYXK][

BI/KB

PSPVHPN/
4312

15/30/50/10/15

IIpepexBu3uT
bI:
ABTOMaTH3aIUS
BOJIOXO35HCTBE
HHBIX 00BEKTOB
IocTpexBe3nT
bI:
IIpoexTrpoBanu
€ CucTeM
BOJIONIOATOTOBK
u UL
IIPOMBIIIIEHHBI
X MPENpUATHI

Heab: M3yueHue TEXHOJIOTHH U
MIPOLIECCOB OYHCTKH IPHPOTHOU

BOJIBI i C MUTHEBOTO
BOJIOCHAOKEHHS u
TEXHOJIOTHYECKUX HYKI.

Coaepxanne: TpeOoBaHus K
Ka4eCTBY BO/bI, IoKa3aTe/Iu
KauyeCTBa U HUX KJ'IaCCI/I(bI/IKaI_II/IH.
W3meperne pacxomoB u 0TO6Op
npo06. OCHOBHbIE METOABI U

TEXHOJIOTHIECKHE MIPOLECCHL,
KIIaccU(pUKaKs CXeM, IPHUMEpHI
TEXHOJIOTHYECKUX CXEM.
Teopernueckne OCHOBBI
KOaryJInpOBaHUS npuMecel
BOJIBL. KoarynsHrsl u
(IIOKYIISTHTBI, IPHIMEHSIEMbIe  [TPU
BojoroAroroske.  OcBeriieHHe
BOJIBI OCaXKICHHEM,
TEOPETUYECKUE OCHOBBI
OCaXKICHUSI B3BECH, THIIBI
OTCTOMHUKOB, pacuer

oTcToitHuKOB. OCBETICHHE BOIBI
B TI0J€ IEHTPOOEKHBIX CHIL

dTopupoBaHue u
obechropuBanue BOJIBI.
Texnomorust  QropupoBaHust
obechropuBanus BOJIBL.

Obe3xene3nBaHue MPUPOJHBIX U
00OPOTHBIX BOJ.

Ofpa3oBanue: oO0LIMEe MNPHUHLUIBI CHCTEM
BOJIOTIOTOTOBKH

CaHUTapHO-THTHEHUYECKHE TPeOOBaHHSI K
KayecTBy NUThEBOW BOAbI (HOpMAaTUBBI M3
PK, cranpaptel BcemupHO# opraHusauuu

3IIPaBOOXPAHCHHS).

dusnueckue, XUMHYECKHE u
0aKTEPUOIOTHYECKUE XapaKTEPUCTUKH
TIPUPOIHBIX HMCTOYHHUKOB BOJIBI

(IIOBEPXHOCTHBIX U MO/I3EMHBIX).
Bunst 3arpsi3HEHMS CHIPOM  BOJBL:
MHHEpaJbHOE COJEp)KaHNEe, OpraHM4ecKhe

BELIECTBA,  HE(TCHPOLYKTBI,  TSOKEIbIC
MeTalIbl, MHKPOOHOJIOTHYECKOe
3arps3HeHHe.

TexHonornueckue TIPOLIECCHI
BOJIOTIOTOTOBKH

TIpornecchl Koarysiuy u (IOKYJISIH.
Ocaxnenue (ropu30HTaJIbHBIE,

BEPTUKAJIbHBIE OTCTOHHUKH).

OunpTpanus (mecoynsie GUIBTPEI, OBICTPEIE
(DUITBTPBI, MHOTOCIIONHBIE (DUIBTPBI).
Meronp! ne3uHpekunn: Xxaopuposanue, Y d-
00paboTKa, 030HNPOBAHHE.
KoHIUIMOHUPOBaHHE BOABI: OYHUCTKA OT
Kelle3a, MapraHiia, CHIXKEHHE KECTKOCTH.
ObecconuBanue BOABI (0OpaTHBIH oOcMocC,
HMOHOOOMEHHBIE (DHITBTPHI)

HaBBIKH: HH)XEHEPHO-PACYETHBIC HABBIKU
IpoaHanu3UpoOBaTh KAaueCTBO MPHUPOIHBIX
HCTOYHUKOB  BOJBI U OIPEACINTh
HEOOXOANMYIO TEXHOIOTHIO OYHCTKH.
PacuetHOE  IPOEKTHPOBAHME  BIEMEHTOB
BOJOOYHCTHOM CTaHI[UN (OTCTOMHUK,
(buIbTp, peaxkTop).

BbInoNHEHHE  THIPABIMYECKHX —PAacuyeToB

TpyOOIPOBOIOB.

Pacyer NPOHM3BOAMTENPHOCTH  OYHUCTHBIX
COOpYKEHHUH.

HaBbiku mpoeKTHpoBaHHs

Coznanue TEXHOJIOTHIECKOH CXEeMBI

CTaHIMU BOJOIOATOTOBKH.
OdopmiieHHe TPOEKTHBIX  PEIICHUH B
umxeHepHo rpaduke (AutoCAD, Civil3D,
GIS).

Yyer Te0JIE3NUECKUX "
THAPOTeOIOTHIECCKHX ycaoBHit




CTPOUTEIBHOM IUIOIIAIKH.
OreHka BO3ZCHCTBHSL HAa  OKPYKAIOILYIO
cpeny (OBOC).

Design of Water
Treatment
Systems for

Household and

Drinking Needs

BD/ EC

DWTSHD
N/4312

15/30/50/10/15

Prerequisites:
Automation of
water
management
facilities
Post-requesits:
Design of water
treatment
systems for
industrial
enterprises

Purpose: Study of technologies
and processes of natural water
purification for drinking water
supply and technological needs.
Content: Water quality
requirements, quality indicators
and their classification. Cost
measurement and sampling. Basic
methods and  technological
processes,  classification  of
schemes, examples of
technological schemes.
Theoretical ~ foundations  of
coagulation of water impurities.
Coagulants and flocculants used
in water treatment. Clarification
of water by precipitation,
theoretical foundations of
suspension deposition, types of
settling tanks, calculation of
settling tanks. Clarification of
water in the field of centrifugal
forces. Fluoridation and de-
fluoridation of water. Technology
of water fluoridation and de-
fluoridation.  De-ironing  of
natural and recycled waters.

Education: general principles of water
treatment systems

Sanitary and hygienic requirements for the
quality of drinking water (standards of the
Ministry of Health of the Republic of
Kazakhstan, standards of the World Health
Organization).

Physical, chemical and bacteriological
characteristics of natural water sources
(surface and underground).

Types of contamination of raw water:
mineral  content, organic  substances,
petroleum  products, heavy  metals,
microbiological contamination.
Technological processes of water treatment
Coagulation and flocculation processes.
Deposition (horizontal, vertical settling
tanks).

Filtration (sand filters, fast filters, multi-
layer filters).

Disinfection methods: chlorination, UV
treatment, ozonation.

Water conditioning: purification from iron,
manganese, reduction of hardness.
Desalination of water (reverse osmosis, ion
exchange filters)

Skills: engineering and calculation skills
Analyze the quality of natural water sources
and determine the necessary purification
technology.

Computational design of the elements of a
water treatment plant (sump, filter, reactor).
Performing  hydraulic  calculations  of
pipelines.

Calculation of the productivity of sewage
treatment plants.

Design skills

Creation of a technological scheme of a
water treatment plant.

Design of design solutions in engineering
graphics (AutoCAD, Civil3D, GIS).
Accounting of geodetic and hydrogeological
conditions of the construction site.
Environmental Impact Assessment (EIA).

Cymen
KaMTaMachl3 eTy
KyHenepin
skobamnay

BIV/TK

SKEZhzh/
4312

15/30/50/10/15

IIpepexBu3uTt
bI:

Cy
IIapyanIblIbIFbl
HbICAHaPbIH
ABTOMATTAHIBIP
y
IMocTpexBe3nT
Tep:

Makcathbl: FUMapaTTap/sl,
oOBeKTiIepal JKOHE enmi-
MEKEHJepIi CyMeH >KaOIbIKTay
OoitpIHITA Kyienepai,
KYPBLIBICTAP MEH

KOHJIBIPFBUIApABI Kobanay, caiy
KOHE  TaiJamaHyJblH  HETi3ri
TEOPUSITBIK IKOHE TMPAKTHKAIIBIK
Mocenenepi  OoiibiHIa  Oimimpai

Biimi: Cymen KaMTaMachl3 €Ty
JKYHeepiHiH JKaJIbl Heri3nepi

Cymen KaMTy KyHenepiHin
KIacCH(UKAIMACH  (OPTaIbIKTaHABIPBLIFaH,
JKEPTLTIKTI, [IapyalIblUIbIK-aybI3 cy,
OHIIPICTIK, OPTKE KapPChI).

Cy TYTBIHY HOpMaJIapel HKOHE
KaTeropusiapbl  (TYpFbIH, ©HEPKICINTIK,
ayBUIIIAPYAIIBUIBIK 00BEKTINeD).




OHepkocinTik

KaJbIITaCTBIPY.

Cy Ke37epiHiH TYpJepi: XKep acTbl, JKep YCTi,

KOCITOpBIHIAp Ma3smyHBI: JXKep YCTi CynapelH | apanac Keszep.
YLIiH Cy nmaijanaHaThlH KaJdaHel CyMeH | TaOufM Cy Ke3IepiHIH THIPOJIOTHSUIBIK,
JaibIHaAY abpIKTay cxemachl. JKep acTbl | I'MAPOreOJIOTHSIbIK CUIIaTTaMasIapbl.
Kyitenepin cynapelH maijanaHa oteipein, | JKyleHiH KYPBUIBIMIBIK 3NIEMEHTTEPL
sKobanmay €Nl MEKCeH/I CyMeH >kKabJABIKTay | Typaibl Oimim
cxemacel.  Tikeneit  arbiHApl, | Cy aidy KypbuibicTapbl (YHFBIMAap, Cy
IoWeKTi, aiHanmbIMABIL, apanac | anFbIITap, KaObUiiay TOFaHAAPHI).
cymbl naiinananateiH | Cy TasapTy KOHABIPFBUIAPBI (KOATyJISILHS,
OHEPKACINTIK  KICIHOPBIHAAPABI | TYHIBIPY, CY3Y, AE3UHDEKIIN).
cyMeH kabipIKTay cxemanapbl. | COpFbl CTAaHIMSUIAPBI JKSHE KBICHIM KOTepy
XKep ycri Ke3nepiHeH TaOHFU Cy | KYPBUIFBLIApHL.
allyFa apHaJFaH KypbUIbICTap. | MarucrpanpiblK — JkoHE  Tapary  Cy
XKep yeri kesmepinen cy any | KyObIpiapsblL
KypbuibicTapeiHbIH OKikTenyl. Cy | Cy mMyHapamapsl xoHe pesepByapiap (KOP,
any TypiH TaHgay npunHimnrepi. | TOP).
Benex  sxome  Oipikripinren | JKemimix apMmarypaiap (pIcBIpMaap,
THITErl JKarajay KOPIIAyJIapbl. | KBICBIMIBI PETTETILITEp, THAPAHTTAP)
Benex,  Oipikripinren  xoHe | JlaFapichl: Umxenepnik  xobanay
apajac THOTEri apHANbIK Cy | JaFAbuIapbl
KaOBbUIJAFbIIITAD. CyMeH KaMTaMachl3 €Ty JXYHEeCiHIH TOJIBIK
HHKEHEPJTiK CXEMAaChIH JKacay.
Cy Kke3iH TaHmay j>XOHE OHBIH MaiAanaHy
TUIMIUIITIH HETi3/ey.
KyOblp kemiciHiH TpaccacelH jxobanay
(penbedri eckepy).
PesepByap KeJeMiH, COpFbI CTAHIIMACHI
KyaTbIH, KYOBIp IMaMeTpiIepiH ecentey.
Kyiteniy SKOHOMMKAJIBIK THIMIITITIH
Garaiay.
Tanpay >xoHe ecenTey JaFAbLIapbl
Cy TYTBIHYIBIH TOYIIKTIK KOHE MayChIMIBIK
e3repicTepiH aHBIKTaYy.
Kemninin KBICBIMJIBIK PpEeXKUMIH
TH/IPABIUKAIIBIK MOACIBACY.
AmartTeIK  KaFjaidmapael  Ooibkay — JKkoHe
AQHTUKPU3KCTIK IICIIIMIEP XKacay.
BopomepnepaiH, KbICBIM pETTErilTepiH,
apmMatypajap/IbIH KYMbICHIH TaJIay.
IpoexTuposatue BJ/KB PSV/4312 15/30/50/10/15 IpepexBu3uT Henb: (opmupoBanue y | O6pa3oBanme: 0OIME OCHOBBI CHCTEM
CHCTEM bl CTYACHTOB 3HAHHUH 10 OCHOBHBIM | BOJOCHAOXKEHHS
BOJIOCHA0KEHHUSI ABTOMaTH3aIMs | TEOPETHYECKUM W HpakThdeckuM | Kiaccudukamms cucreM BOJOCHAOXKEHHS
BOZIOXO3SIHCTBE | BONpOCamMu [POEKTUPOBaHMs, | (LEHTpaIM30BaHHAs, JIOKaJIbHasI,
HHBIX OOBEKTOB | CTPOHMTENbCTBA M OKCIUIYaTAlUH | XO3SiCTBCHHO-ITUTHEBAs,
IocTpexBe3uT | cucrem, COOpYKEHUH U | IpPOHM3BOJCTBEHHAs, IPOTUBOIMOXKAPHAS).
bl YCTaHOBOK 10 BofocHaOeHuio u | Hopmbl M Kkateropuu BOJOMOTpEOICHHUS
IIpoeKTHPOBaHU | BOJOOTBEACHHUIO 3aHui, | (Kuible, [POMBIIIUICHHEIE,
e cucTeM 00BEKTOB u HACENEHHBIX | CENBCKOXO3SHCTBEHHBIE OOBEKTHI).
BOZIOMOJTOTOBK | ITyHKTOB. Tumel  WCTOYHMKOB  BOJBL:  MOA3EMHBIC,
u s Conep:xanue: HPHHIMIBL | [TOBEPXHOCTHBIC, CMEIIAHHBIE HCTOYHHKH.
[POMBIIIICHHBl | TIPOCKTHPOBAHHS u | Cuapornornyeckue,  THAPOrEOJIOrHYECKHE
X OPEANPUSTHII | TUAPABINIECKOTO pacuera | XapakTepPHCTHKM  IPUPOJHBIX  BOJHBIX
BOZOHPOBOIHBIX U | HCTOYHHKOB.

KaHaJIU3aITHOHHBIX cerei n
OCHOBHBIX DJJICMCHTOB, PCKHUMBI
BOI[OHOTpeG]'IeHI/ISI BOJIbI

3HaHUE CTPYKTYPHBIX 3JIEMEHTOB CHCTEMBI
Bopo3abopHble  coOpykeHUSI (CKBa)KHMHBI,
B0J103200pBI, IPUEMHEIE IIPYHEI).




HACENICHHEM, PEXHMBI PabOThI
COOPYXCHHUIH CHCTEMBI
BOJOCHA0KEHHUS "
BOJIOOTBEJICHHSI, HX B3aHMOCBSI3b;
ycnoBust  3abopa  BOABI W3

TIPUPOHBIX HCTOYHHKOB,
KOHCTPYKTHBHBIE 3JIEMEHTBI
BO0J103200pHBIX COOPY)KEHUH,
YcrpoiictBo BOJI03a00PHBIX

COOpYKEHMH U OTHENIBHBIX
3JIEMEHTOB, 30Hbl CaHUTAPHOU
OXpaHBI; CXEMBI, METOABl U
COODY)KCHHSI ~ OYMCTKH  BOJBI
CHCTEM BOJIOCHAOKEHUS
HACENICHHBIX MECT

BoznoouncTHble COOpyXeHHs (KOaryssiuus,
ocaxIeHue, GUIIbTparms, Je3MHEKIws).
Hacochueie CTaHLIUU " yCTpoicTBa
TOBBIIICHHS JIaBJICHUS.

MarucTpaabHble W pacHpeaeIuTelbHbIE
BOJIOTIPOBOJIBL.

Boponanophsie 6amnu u pesepByaps! (BPP,
TP).

CereBast apmMaTypa (3aBHXKKH, PETYISATOPHI
JIABIICHHUS, TH/IPAHTBI)
Hapbikn: HaBBIKH
MIPOEKTUPOBAHUS
Pa3paboTka MOMHOW HH)XCHEPHOU CXEMbI
CHCTEMBI BOJOCHAOKEHNS.

Bei6op uCTOYHHKA BOABI W OOOCHOBaHHE
9 (HEKTUBHOCTHU €ro HCIIOIb30BAHUSL.
IIpoektupoBanue Tpaccsl TpyOomnposoaa (c
yueToM penbeda).

Pacuer oOwvema pesepByapa, MOLIHOCTH
HACOCHOMW CTaHIMHU, TUAMETPOB TPYO.
OneHka OSKOHOMHYECKOH d((heKTHBHOCTH
CHCTEMBI.

AHanuTH4yecKue u BBIUHCIIMTEIIbHbIC
HaBBIKU

OmnpeneneHne  CyTOYHBIX M CE30HHBIX
HM3MEHEHUH BOJIONIOTPEOICHHS.
T'uppaBigeckoe MOIENMPOBAHHE DPEXUMa
JIABJICHUS CETH.

IIporHo3upoBaHue CTUXUIHBIX OENCTBUI U
pa3paboTKa aHTUKPU3HUCHBIX PEIICHUH.
Ananuz paboThl BOJOMEPOB, PETYISTOPOB
JIABJICHHUS, apMaTYPBI.

MH)XCHEPHOTO

Design of Water
Supply Systems

BD/ EC

DWSS
/4312

15/30/50/10/15

Prerequisites:
Automation of
water
management
facilities
Post-requesits:
Design of water
treatment
systems for
industrial
enterprises

Purpose: formation of
knowledge on the basic
theoretical and practical issues of
design, construction and
operation of systems, structures
and installations for water supply
of buildings, facilities and
settlements.

Content: The scheme of the city's
water supply using surface water.
The scheme of water supply of
the settlement using groundwater.
Schemes of water supply of
industrial enterprises with direct-
flow, sequential, reverse,
combined use of water. Structures
for the intake of natural water
from surface Sources.
Classification of water intake
structures from surface sources.
Principles of choosing the type of
water intake. Coastal fences of
separate and combined types.
Channel  water intakes of

Education: general fundamentals of water
supply systems

Classification of water supply systems
(centralized, local, household, industrial,
fire-fighting).

Norms and categories of water consumption
(residential, industrial, and agricultural
facilities).

Types of water sources: underground,
surface, and mixed sources.

Hydrological and hydrogeological
characteristics of natural water sources.
Knowledge of the structural elements of the
system

Water intake facilities (wells, water intakes,
receiving ponds).

Water  treatment plants  (coagulation,
precipitation, filtration, disinfection).
Pumping stations and pressure boosting
devices.

Main and distribution water pipes.

Water towers and reservoirs (BP, TR).
Network fittings (valves, pressure regulators,
hydrants)




separate, combined and combined
types.

Skills: engineering design skills
Development of a complete engineering
scheme of the water supply system.
Choosing a water source and justifying the
effectiveness of its use.

Pipeline route design (taking into account
the terrain).

Calculation of tank volume, pumping station
capacity, pipe diameters.

Assessment of the economic efficiency of
the system.

Analytical and computational skills
Determination of daily and seasonal changes
in water consumption.

Hydraulic simulation of the network pressure
regime.

Forecasting natural disasters and developing
anti-crisis solutions.

Analysis of the operation of water meters,
pressure regulators, fittings.

OHepKaCINTIK
K9CImopbeIHaap
YIIiH cy
naibIHaay
Ky#tenepin
JKobanay

KII/TK

OKSDzhz
h/4313

15/15/15/50/10/
15

IpepexBU3NT
bI:
[HapyamsiibIk-
aybI3 cy
JaibIHAAY
KyHenepin
xKobanay
IocTpexBe3uT
Tep:

Jlurom amiet
Hemece
OH/IIpICTIK
MPaKTUKa

MakcaTbl: MaMaHFa  Herisri
KYpBUIBICTAPIbI,  ©HEPKICIITIK
KOCIOPBIHAPIBIH
KaXeTTUTKTepi YLIiH cy
JaiibIHIaY KYPBUIBICTAPBIHBIH
TEXHOJIOTHSUIBIK ~ CXeMachl MEH
eceOiH Heri3zey koHe KaObuimay
JIaFABLIaPhIH KaJIBIIITACTBIPY.
Ma3smyHnbl: TeXHUKAIBIK KbI3MET
KOPCEeTy-0HEPKACINTIK
KOCIHOPBIHAAPABIH  TYPMBICTBIK
KaXKeTTLIKTepi YIIiH cy
naiipiHaay. KocilmopbIHHEIH Cymsl
TYTBIHY HOpManapbl. TYpPMBICTBIK
cymapibl  AaiblHAAy — TOpaObIH
xobanay. OHepKacinTik
anmapaTTapra TEpeHipeK TasapTy
YUIiH Cy[bl ajiblH-ajia Ta3apTy.
CynaH enmIeHreH KocHanapisl

KeTipyre apHaJIFaH
KOHZBIPFBIIApIbl Jk00anay KoHe
ecenTey; TeXHOIOTHSITBIK

CXeMaHBI HETi3[ey jKoHEe TaHJay.
VoHABIK JKoHE  MOIEKYIAIIBIK
epirex Kocrauapabl cynaH
meiFapy. Epiren  kocmamapisiH
HOHJApbIH KETipyre apHalFaH
KOHZBIPFBUIApbl Jko0anay jKoHe
ecernrey. TeXHOMOTHSIBIK
CXEMaHBI HeTi3/iey XKOHe TaH/ay.

Bimimi:  OHepkocinTik CyMeH KaOIpIKTay
JKY#HenepiHiH epeKienikTepi

OHZIPICTIK KOCIMOPHIHAAPIBIH CyFa JIereH
CYPaHBICBIHBIH epeKuIeNiKTepi
(TEeXHOJIOTHSIIBIK, CaJIKbIHAATY,
9HEPreTUKAIIBIK KOKETTUTIKTED).

OHpipic TypiHe OaiIaHBICTHI Cy camachlHa
KOMBUIATBIH TaJNANTap:

METaJLTyprus

XHUMHS-(hapManeBTHKa

TamMaK eHepKaciol

MyHaii-Ta3 cajacsl

MallHHa jKkacay

CynblH  Typiepi: mmMKi Ccy, Tasa cy,

OHEPKACINTIK-IIUPKYSIIUSUIBIK  CY, oy
Ka3aHJBIK CYbI, TUCTUIACHTCH CY.
OHepKacinTiK cy JTabIH/IAYIbIH

TEXHOJIOTHSUIBIK TIPOLIECTEpi

Koaryssimms »xoHe (GIoKyIIsIs.

TyHABIPY KoHE (roTaIms.

XKeuinam sxone Gasty cysrinep.
VoHanmMacTBIpFBIII  KOHE  MeMOpaHabIK
omictep (kepi ocMoc, HaHOQHUIBTPIEY,
ynpTpaduiIbTpanus).

Jeaspanmst  (oTTeri MeH KOMipKBIIIKBLI
ra3blH HIBIFapy).

Cympl  KyMCapTy JKOHE TY3CBI3IaHABIPY

TEXHOJIOTHSIIAPHI.
By-cy mmknpepi ymiH apHaiibl AaiibiHIAy
(Ka3aHABIK CYBI).

JlaFabicel: WmxeHepnik  ecentey
JaFIbLIaphI

OHJIPICTIK  KOCIMOPBIHHBIH ~ CyFa  JIeTeH
TOYJNIKTIK, CAaFaTTBIK KQXKETTIIriH aHBIKTaY.
TazapTy KOHABIPFBUIAPHIHBIH ~OHIMALIITIH
ecemnrey.




MembpaHabIK Ky#enepain JKYMBIC
rapaMeTpIIepiH ecenTey.

Ky6s1p JKENLIepiHig THIPABIIUKAIIBIK
€CeNTepiH OPBIHAAY.

Kazanaplk CyblH HailblHAAY YIUIH pEareHT
MOIIIepiH ecenTey.

XKobanay narapuiapst

OHepKacinTiH TEXHOJIOTUSAIBIK
epeKIIeNiKTepiHe Colikec Cy JalbIHOAy
CTaHUUSACBIHBIH CXEMAaChIH KYpPY.
MeMOpaHalblK ~ KOHE  HOHAJIMACTBIPFBILI
KOH/IBIPFBLTAP/IBI AYPHIC TAHAAY.

OHIPICTIK Cy alHAIBIM JKyleciH jxobaiay
(oKaOBbIK, JKapThUIal KaObIK LUKIIIEP).
YPBUIBICTBIH ~ TEXHOJOTMSUIBIK  JKOCIIAPBIH
(reHIuiaH) xkacay.

Cy canachlHBIH e3repicTepiHe OaiTaHbICThI
PE3EPBTIK TEXHOJIOTHS KYpY.

IIpoektupoBanue
cucTeM
BOJIONIOJTOTOBKU
UL
IIPOMBIIIICHHBIX
MIPEANPUATUI

PSVPP/431
3

15/15/15/50/10/
15

IIpepexkBu3NT
bI:
IIpoexTrpoBanu
e CHCTEM
X03HCTBEHHO-
IIUTHEBOTO
BOJIONIOATOTOBK
u
IocTpexBe3nT
bI:
[penaumiomua
s WITH
IPOU3BOJCTBEH
Hasl IPaKTUKA

Ilenb: mpuBUBAThH CIELUATUCTY
HaBBIKU 000CHOBEIBaTh "
[IPUHUAMATh OCHOBHBIE
COOPYXEHHUSI, TEXHOJIOTUUECKYIO
CXeMy H pacyeT COOpYKECHHI
MOATOTOBKH BOJBI JUIL  HYXI
MIPOMBIIUICHHBIX — IPEANPHATHIL.
Coaepxxanne: [ToqroroBka Boxs
IS OBITOBBIX HYX]
MIPOMBIIUICHHBIX — IPEANPHATHIL.
Hopmbl  moTpeGiieHust  BOJbI
npexnpusitueM. [IpoexTupoBanue
y3la MOATOTOBKH OBITOBBIX BOJ.
IpenBapuTtenbHas OYHCTKA BOABI
UL TIOfAY¥l B IPOMBIIIICHHBIE
ammapatbl  Oonee  riyOOKoOM
ounctku. [IpoextupoBanue u
pacdeT yCTaHOBOK Ul yIaJICHUS
13 BOJBI B3BELICHHBIX MPUMeECEH;
000CHOBaHUE " BBIOOD
TEXHOJIOTHIECKOH CXEMBI.
VYaanenue wu3 BOABI HOHHO H
MOJIEKYIISIPHO PacTBOPEHHBIX
npumeceid. IIpoektupoBanne u
pacueT yCTAaHOBOK IUISI yIaleHHS
HMOHHO PACTBOPEHHBIX MPHUMeECEH.
ObocHoBaHnE u BEIOOp
TEXHOJIOTHYECKOH CXEMBI.

Oopa3zoBanue: 0COOEHHOCTH
MIPOMBIIUIEHHBIX CHCTEM BOJOCHA0KEHHS
OcobeHHOCTH NOTPeOHOCTH
[IPOM3BOACTBEHHBIX IPEANPUATHH B BOJE
(TeXHOJIOTHYECKHE, OXJIaXK/IAtoIINeE,
JHEpreTuIecKue MoTpeOHOCTH).

TpeOoBaHuss K  Ka4yecTBY  BOIObl B
3aBHCHMOCTH OT BUJIa IPOM3BOJICTBA!
METaJLTypIust

XUMUS-(hapMaleBTUKA

IHIIEBas POMBIIUIEHHOCTD

He(TerazoBas OTpacib

MaIIHHOCTPOCHHE

Bunsl Bobl: ChIpas BOJa, YHMCTas BOJa,
NIPOMBINUIEHHO-PEUPKYIIAIIOHHAsT  BOAA,

apoBas KOTECIbHasA BOzIa,
JUCTWIIJIMPOBAaHHAA BOJA.
TexHonoruueckue TIpoeCChl

MPOMBIIUICHHOH BOJOMOTOTOBKH
Koarymsius u dnoxynsms.

Ocaxzaenne n ¢roTanus.

BrIcTpBIe 1 MEAICHHBIC (DUIIBTPBI.
HonooOMeHHbIE W MeMOpaHHBIE METOJBI
(oOpaTHBI ~ ocMOC,  HaHO(WIBTpaIWs,
ynpTpaduiIbTpanus).

Jeaspaunst  (ymaneHue — KHUCIOpoja W
YTIIEKHCIIOTO Ta3a).

TexHONMOTUM CMSTYEHHS M ONPECHEHHS
BOJIBL.

CrenuanbHast MOATOTOBKA ULt
MapOBOJISTHBIX IUKJIOB (KOTENIbHAs BOAA).
HaBBIKM: HHXCHEPHbBIC BBIYHCIUTEIbHbBIC
HaBBIKH

Onpenenenue CYTOYHOH, 4acoBOit
MoTpeGHOCTH MIPOU3BOJICTBEHHOTO
MIPEIIPHATHS B BOJIE.

Pacder MpPOM3BOAMTEILHOCTH  OYMCTHBIX
COOPYKEHHII.




Pacuer pabounx mapamerpoB MeMOpaHHBIX
CHCTEM.

BeInonHEHHEe TUAPABIMYECKHX — PAcYETOB
TpyOOIPOBOIOB.

Pacuer  kommMuecTBa  peareHTa I
MIPUTOTOBIIEHHS KOTEIBHOI BOMBL.

HaBbIky IpoeKTUPOBaHUS

CocraBiieHue CXEMBI
BOJIOIIOJTOTOBUTEILHOM CTaHIIMU B
COOTBETCTBHHU ® TEXHOJIOTHYECKUMH

0COOCHHOCTSIMH TIPOMBIIILICHHOCTH.
IIpaBunbHbEIl  BBIOOD  MEMOpaHHBIX U
HMOHOOOMEHHBIX YCTaHOBOK.
IIpoexktupoBanue CHCTEMBI
NIPOU3BOACTBCHHON  LUPKYISIUHM  BOJBI
(3aMKHYTbIE, I10JIy3aKPbITHIE LIUKIIbI).
pa3paboTka TEXHOJOIMYECKOro IUIaHa BOpa
(reHmana).

Co3aHue pe3epBHON TEXHOJIOIUH B CBS3HU C
H3MCHECHMSIMH Ka4ecTBa BOJIBL.

Design of Water
Treatment
Systems for
Industrial
Enterprises

PD/EC

DWTSIE/4
313

15/15/15/50/10/
15

Prerequisites:
Design of
drinking water
treatment
systems

Post-requesits:

Pre-graduate or
industrial
practice

Purpose: to instill in the
specialist the skills to justify and
accept the main structures,
technological scheme and
calculation of water treatment
facilities for the needs of
industrial enterprises.

Content: Water treatment for
domestic needs of industrial
enterprises. Norms of water
consumption by the enterprise.
Design of a domestic water
treatment  unit.  Preliminary
purification of water for supply to
industrial devices of deeper
purification. Design and
calculation of installations for the
removal of suspended impurities
from water; justification and
selection of the technological
scheme. Removal of ionic and
molecular dissolved impurities
from  water.  Design  and
calculation of installations for the
removal of ions of dissolved
impurities.  Justification  and
selection of the technological
scheme.

Education: features of industrial water
supply systems

The specifics of the water needs of industrial
enterprises (technological, cooling, energy
needs).

Water quality requirements depending on the
type of production:

metallurgy

, chemistry, pharmaceuticals

, food industry

, oil and gas industry

, mechanical engineering

Types of water: raw water, pure water,
industrial recirculating water, steam boiler
water, distilled water.

Technological processes of industrial water
treatment

Coagulation and flocculation.

Deposition and flotation.

Fast and slow filters.

lon exchange and membrane methods
(reverse 0smosis, nanofiltration,
ultrafiltration).

Deaeration (removal of oxygen and carbon
dioxide).

Water softening and desalination
technologies.

Special preparation for steam-water cycles
(boiler water).

Skills: Engineering computing skills
Determination of the daily and hourly water
requirements of a manufacturing enterprise.
Calculation of the productivity of sewage
treatment plants.

Calculation of the operating parameters of
membrane systems.




Performing  hydraulic  calculations  of
pipelines.

Calculation of the amount of reagent for
boiler water preparation.

Design skills

Drawing up a scheme of a water treatment
plant in accordance with the technological
features of the industry.

The right choice of membrane and ion
exchange installations.

Design of industrial water circulation system
(closed, semi-closed cycles).

development of the thief's technological plan
(master plan).

Creation of backup technology due to
changes in water quality.

Cynbl eHIeyIiH
XUMUSITBIK
smicrepi

KII/TK

SOHA/431
3

15/15/15/50/10/
15

IpepexBU3NT
bI:
[HapyaubuibIk-
aybI3 cy
JanbIHaay
Kyitenepin
xKobanay
IocTpexBe3nT
Tep:

Jlurom ambt
HeMmece
OHIPICTIK
IPaKTUKA

MaxcaTpl: OonamaK MaMaHFa
TaOMFU JKOHE AarbIHABI CYJapibl
Ta3apTyIbIH XUMHSIIBIK dAICTEpiH
yipery.

Ma3smyHbI: TaOUFH JKOHE aFBIH/IBI
Cymapibl  XHMHUSUIBIK — Ta3apTy
axicTepi. XUMHUSUIBIK
peareHTTepl KOJIAAHy apKbLIbI
cymsl enuey. Cymbl peareHTTi
JKYMCapTy. Koarynsanus,
Gbnokysuust KOHE CYZBIH
cimtinenyi.  Kpiukeur — xoHe
cirrimi AFBIH/IBI Cynapsl
OelfTapanTaHIbIpy. AFBIHITBI
CynmapZbl JIacTaylIbl 3aTTap.IbIH
TOTBIFYBI, YIIIH QMiCTEp MeH
peareHTTep  TOTBIFY, AFBIH/IBI
CymapAbl  JIacTaymibl  3aTTap.
AFBIH/IBI CyNap/ibIH KOCTaJapbiH
KaJIbIHA KeINTipy. Cynst
OHICYIH (hU3HKa-XUMHSIIBIK
onictepi. CopOuusi, aacopOuws,
CiHIpY, XHMOCOPOLHSA  Typaibl
YFBIMAP. dnoranus,
9KCTPAKIIHS, HOH AJIMacy apKbLIbI
Cy KOCIaJIapbIH XKOIO0.

Binimi:  XUMUSIBIK Cy ©HICYIIH FHUIBIMH
Herizzaepi

Cy KypaMbIHIarbl XUMHSIIBIK KOCHAIap/blH
TaburaThl (MOHIAp, OpPTaHHMKAIBIK JKOHE
OeiopraHuKabIK 3aTTap).

XUMHSUITBIK PeaKHsIapAblH HEri3ri TypIiepi:
TOTBIFY, TOTHIKCBI3IaHY, THAPOIIH3,
KOAryJIsIusi, KOMIUIEKC TY3Y.

Cy optacbiHblH pH, TOTBIFY-TOTBIKCBI3JaHy
notenuansl  (Eh), cinTinik, KaTTBUIBIK
YFBIMIApBL.

XUMUSIIBIK  TENe-TeHAIK JKOHE KHHETHKa
Heri3aepi.

XUMISUIBIK  Ta3apTy HpOLecTepi Typaibl
oiTiM

Koaryssrmst xoHe (GIoKysnus: peareHTrep,
MeXaHH3MJIEPi, KOaryJIsTHTTap.Ibl TAHIAY.
TOTBIFY-TOTHIKCHI3IAHBIPY auicTepi:
XJIOpJay, 030H/ay, IePMaHraHaTICH OHJEY,
XJIOPANOKCHJT KOJIIaHYy.

Cynsl xymMcapTy: 9k-coma dici, pocdarray,
HOHAIMACTBIPFBIII TEXHOJIOTHSIAP.
Jesunpexnusay: XUMUSIITBIK
ne3nH(eKIIsIIay MEXaHU3MIEPi, PEeareHTTiH
acep ety (bakTopiapsl.

Cynmpl TY3CBI3NAHIBIPY: HOHAIMACTBHIPFBILI
HIaisIpiap, KATHOHUT-aHUTOHUT CY3Tiep.
XUMUSUTBIK,  TYHZABIPY — Ofici:  epiMEeWTIH
KOCBUIBICTAp/IBI TYHIBIPY apkbuibl xkoio (Fe,
Mn, Ba, F).

Kopposusra kapcsl eHIey: HHTHOHTOpIAp,
Cy OPTaChIH TYPaKTaHIBIPY SJiCTepi.
JlaFabIchl: WHxeHepIiK JKoHE ecenTey
JIaFABLIaphI

TazapTbUIaThIH  CyABIH KypaMblHa Kapait
XUMUSUTBIK 9JTICTI TaHJAY.

KoarynsHT Hemece peareHTTIH J103aChIH
ecenTey.

pH, cinTimik, KaTTBUIBIKTBI DPETTEY YIIiH
XUMUSUTBIK OQJIAHCTHI €CEITey.




VloHanMacTBIPFBINI  CY3TUIEpPIiH  XKYMBbIC
LUKJIIH ecenTtey (pereHepanus, XYKTeMe,
CY3Y >KBULIaMIBIFEI).

TeXHONIOTUSIIBIK JaFablIap

Pearentrepai JypbIc JaibIHAAY,
epiTiHAiIepIiH KOHIIEHTPAIHACHIH eCenTey.
Peakuus KaMepasapblHbIH HKYMBICBIH
Gakpuiay.

IIponecrepaiy THIMAUITIH apTTHIPY YIIiH
pH pertey, apanacTblpy IKbLIAAMABIFBIH
e3repTy.

OHEpPKOCINTIK  JKOHE KOMMYHAIABIK — CYy
JaifiblHIayla  XUMHSUIBIK  [IPOLECTEpAi
KOJIIaHy.

Xumudeckne
METOIbI
00paboTKN BOJIBI

[LJUKB

HMOV/431
3

15/15/15/50/10/
15

IIpepexBuU3NT
bI:
IIpoexTrpoBanu
e cucTeM
XO3SIHCTBEHHO-
IIUTHEBOTO
BOJIOTIOATOTOBK
u
IocTpexBe3nT
bI:
[penaumiomua
ST MUK
IIPOU3BOJICTBEH
Hasl IPaKTUKA

Hens: oOyuenne Oymymiero
CreLHaucTa XUMHYECKUM
METO/JaM OYHCTKH IPUPOJHBIX U
CTOYHBIX BOJIH.

Copnep:xanue: Merobl
XUMHYECKOH OUYHCTKU
NPUPOAHBIX ¥ CTOYHBIX BOJ.
O6paboTka BOJIBI ®
HCIIONB30BAaHNEM  XHMHYECKHX
pEareHToB. PearenrtHoe

ymsaryenue Boabl. Koarymsus,
(GIOKyYNIALMSA ¥ TOALICTAYNBAHUS
Bozbl. HelTpanu3anust KUCIbIX U
MIEIOYHBIX CTOYHBIX BOJI.
Oxucnenue 3arpsi3HUTENCH
CTOYHBIX  BOA. MeToasl |
peareHTb JUTSE OKHUCIICHHE
3arpsi3HUTENEH  CTOYHBIX  BOJ.
Boccranopnenue prMecel
CTOYHBIX BOJI. dusuko —
XHUMHUYECKHE METOJbl 00paboTKu
Bonpl. [lomsarmss o copOrmy,
ancopOimy, abcopOrmy,
XEMOCOOIHH. Vnanenue
mpuMecedd  Boxel  (proramueii,
SKCTPaKLIUeH, HOHHBIM OOMEHOM.

O6pa3oBanue: Hay4IHBIC OCHOBBI
XUMHYECKOH 00pabOTKU BOIbI

IIpupona XumMMYecKHUX IpUMeEced B BoOJE
(MOHBI, OpraHMYeCKHe H HEOpraHWYeCKUe
BEI[ECTBA).

OCHOBHBIC BHIbl XHMHYECKHX PpEaKIHii:
OKHCIICHHE, BOCCTAQHOBJIECHHE, THIPOJIN3,
KOaryJysIus, KOMILIEKCOOOpa3oBaHue.
ITonstus pH BogHOM cpesbl, OKUCIUTENBHO-
BOcCTaHOBUTENbHBIM  noTeHmuan  (Eh),
LIEI0YHOCTS, )KECTKOCTb.

OCHOBBI ~ XUMHYECKOTO  paBHOBECHS H
KHHETHKH.

3HaHKE NPOLIECCOB XUMUYECKON OUUCTKH
Koarymsatus u  duiokynsauus:  nondop
pEareHToB, MEXaHH3MOB, KOAryJIsTHTOB.
OKHCIHTETbHO-BOCCTAHOBHUTENbHbIE
METOABl:  XJIOPUPOBAHHE, O30HUPOBAHHE,
00paboTKa IIepMaHraHaTOM, IIPUMEHEHUE
XJIOpAUOKCHA.

VMardeHue BOABI:  M3BECTKOBO-COJIOBBIM
metof, (ocharupoBaHre, HOHOOOMEHHBIE
TEXHOJIOTHH.

Jesunbekiys: MeXaHU3Mbl  XHMHUYECKOM
ne3nH(peKn, GaKkTopsl JeHCTBHS peareHTa.
OrmnpecHeHHe BOABI: HOHOOOMEHHbBIE CMOJIbI,
KaTHOHUT-aHUTOHHTOBBIC (DUIIBTPBI.

MeTox XHMHYECKOTO OCAXICHHS: yAaJIeHHe

HEPaCTBOPUMBIX COEIMHEHUIA myTeM
ocaxnenus (Fe, Mn, Ba, F).

AHTHKOppO3UiHas obpaboTka:
HMHTUOUTOPBI, METOBI CTaOMIM3aLUNA

BOJHOM cpesbl.

HaBbIKH: MH)XCHEPHBIC U BBIYHCIUTEIBHBIC
HAaBBIKU

Bribop XUMHYECKOTO MeToaa B
3aBUCHMOCTH OT COCTaBa OYHIIIAEMOM BOJIBI.
Pacuer 10351 KOarynsHTa WM pearcHTa.
pacuer XUMHYECKOTO OanaHca IS
peryIupoBaHHs pH, IIEJIOYHOCTH,
JKECTKOCTH.

Pacuer pabouero nukKiaa HOHOOOMEHHBIX




¢GubTpoB (perenepars, Harpyska,
CKOPOCTbH (PUIIbTPALIUH).

TeXHOIOTNYEeCKHUE HABBIKH

IpaBuibHAs TOATOTOBKA PEAreHTOB, pacyer
KOHIIGHTPAIIUU PaCTBOPOB.

KoHTpob paboThl peaKIHOHHBIX KaMep.
PerynupoBka pH, u3MeHeHue CKOpOCTH
repeMeIIuBaHus JUIs HOBBIIICHUS
3((HEKTUBHOCTH MPOLIECCOB.

IIpuMeHeHHe XMMHYECKHX IIPOLIECCOB MPH
MIPUTOTOBJICHUM MPOMBIIIIEHHOM u
KOMMYHQJIBHOH BOJIBL.

Chemical
Methods of
Processing of
Water

PD/EC

ChMPWY/43
13

15/15/15/50/10/
15

Prerequisites:
Design of
drinking water
treatment
systems
Post-requesits:
Pre-graduate or
industrial
practice

Purpose: teach the future
specialist chemical methods of
natural and wastewater treatment
Content: Methods of chemical
treatment  of  natural and
wastewater.  Water  treatment
using chemical reagents. Reagent
softening of water. Coagulation,
flocculation and alkalinization of
water. Neutralization of acidic
and alkaline wastewater.
Oxidation of wastewater
pollutants. Methods and reagents
for oxidizing wastewater
pollutants. Recovery of sewage
impurities. Physico — chemical
methods of water treatment.
Concepts of sorption, adsorption,

absorption, chemisorption.
Removal of water impurities by
flotation, extraction, ion
exchange.

Education:  scientific  foundations  of
chemical water treatment

The nature of chemical impurities in water
(ions, organic and inorganic substances).

The main types of chemical reactions are
oxidation, reduction, hydrolysis, coagulation,
and complexation.

The concepts of pH of the aquatic
environment, redox potential (Eh), alkalinity,
hardness.

Fundamentals of chemical equilibrium and
kinetics.

Knowledge of chemical cleaning processes
Coagulation and flocculation: selection of
reagents, mechanisms, and coagulants.
Redox methods: chlorination, ozonation,
permanganate treatment, application of
chlordioxide.

Water  softening:  lime-soda  method,
phosphating, ion exchange technologies.
Disinfection: mechanisms of chemical
disinfection, reagent action factors.

Water desalination: ion exchange resins,
cationite-anitonite filters.

Chemical precipitation method: removal of
insoluble compounds by precipitation (Fe,
Mn, Ba, F).

Anti-corrosion treatment: inhibitors,
methods of stabilization of the aquatic
environment.

Skills: Engineering and computing skills
The choice of the chemical method depends
on the composition of the treated water.
Calculation of the dose of coagulant or
reagent.

calculation of chemical balance for
regulation of pH, alkalinity, hardness.
Calculation of the working cycle of ion
exchange  filters  (regeneration, load,
filtration rate).

Technological skills

Proper preparation of reagents, calculation of
the concentration of solutions.

Control of the reaction chambers.




Adjusting the pH, changing the mixing speed
to increase the efficiency of the processes.
Application of chemical processes in the
preparation of industrial and municipal
water.




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 TEXHOJIOTUSACHIH 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,




arpoTeXHHUKa MarucTpi OanTay *KoHe Kep/Ii
KOpFay
24 Cy pecypcrapsl, xxepai OKBITYIIbI Ayput mapyamsiblFbl | Cy pecypcTapsbl )KoHe
bakTeibaeBa Ailirepum CanHoBHA MajaIany KoHe FBUIBIMIAPBIHBIH Cy/bl A TAIAHY
arpoOTEXHHUKA MarucTpi
25 Cy pecypcrapsl, xepai OKBITYILIbI TexHuka Kanactp »xoHe xepre
KpiapipbaeBa Jluna bakbIT:KaHKbI3bI naianany »xoHe FBIIBIMJAPBIHBIH OpHAJACTBIPy
arpoTeXHUKa MarucTpi
26 Cy pecypcrapsl, xxepai OKBITYIIbI Ayput mapyambsiblEbl | KagacTp skoHe xepre
Map3syoBa Mepyept EnbacueBHa MajaIany KoHe FBUIBIM/IaPBIHBIH OpHAJIACTBIPY
arpoOTEXHHUKA MarucTpi
27 Cy pecypcrapsl, xepii ara OKbBITYIIIbI Cy pecypcTapbl xKoHE
Ceiinupos Hyp6on PricraeBuy naiiajgany *oHe - Cy/ibl IalijasIany
arpoTexXHUKa
28 Cy pecypcrapsl, xepai OKBITYIIbI Ayput mapyausliblEbl | Cy pecypcTapsbl )KoHE
Testemr ApaisibiM baxTHAPKBI3BI nap1ajgaty *KoHe FBUIBIM/IaPbIHBIH Cyzbl IalJAIaHy
arpoOTEeXHHUKa MarucTpi
29 Cy pecypcrapsl, xepii OKBITYIIIBI
KocanmueB Mypar6ek PaxmarynnaeBud naijiajgany *oHe - Kanactp xone xere
arpoTexXHUKa OpHAJIACTHIPY
30 AyBUI IapyalIbUTBIFbI Cy pecypcrapbiH
OKBITYIIIBI FBUIBIM/IaPbIHBIH nananany xone IT -
Ecemb6aii Map:xan beknonaTKbi3bl Cy pecypcrapsl, xepai MarucTpi TEXHOJIOTUSIIAPBIH
nap1ajgany *KoHe KOJIIaHa OTBIPBII
arpoTEXHUKa 6ackapy




