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BINIM ANYLUbI MEH 3ABAU3EPIE APHANFAH XXAOHAMA

MamaHnapbIKThlH, Gapnblk naHaepi mogynbaep MeH uukngep (6akanaepuar)
GorbiHWa 6GeniHreH. OnapablH iWiHOe nNeHAep MIHOETTI XoHe anekTuBTi (TaHaay)
neHaepiHe 6GeniHreH. Okyfa MIHAETTI NoHAEPAiH Ti3iMi MaMaHAbIKTbIH YAriNiK oKy
xocnapbiHga (YOX) kenTipinreH. MamaHObIKTbIH 8p KYpCbl YLUiH 3MEKTUBTI NaHAep
Tidimi anekTnBTi noHaep katanorbiHaa (AMK) kenTipinreH. 3MNK mMamaHAbIKTbIH, Targay
NOHOEPIHIH KyMeneHreH aHHoTaumdanadfaH Tidimi 6onbin Tabbinagbl. 3MK  Ginim
anyuwbinapfra okbITyAblH TaHOanfFaH TPaeKTOPUSCbIHA CONKEC 3NEKTUBTI OKY MoHAEPIHIH,
anbTepHaTUBTI TaH4ay MYMKiHAIrH 6epyi Kepek.

MamaHabik 6ombiHWwa YOX 6eH J3MK HeriziHae 6iniMm anylwbiHbIH, OKY XblfblHa
Xeke oky xocnapbl (XKOX) kypbinagbl. 2KOXX-abl weiFapywbl kKadenpa TafanbliHOaraH
saBam3epdiH  kemeriveH  GakanaBpnap MeH — MaructpaHtTap  KypacTbipagbl.
HoktopaHTTap KOX-abl e3aepi kypactbipagbl. KOXK MamaHablk weriHae apbip 6inim
anyLwblHbIH Xeke 6inim any TpaektopusicbiH aHblkTangbl. XKOX-Fa YOXK-gaH miHaeTTi
KOMMOHEHT NaHAEPiI MEH OKYy KbI3METIHIH Typrepi (npakTtukanap, 3epTTey XXYMbIChbl,
MeMmneKeTTIK  (KeweHai) emTuxaH, gunnomMablKk KyMbICTbl  (koBaHbl)  xaasy,
anccepTauusHbl pecimaey xaHe kopfay) xaHe OlK-gaH TaHgay KOMMNOHEHTI naHaepi
Kipeni.

EHGeK HapbIfbIHbIH, XaHe XyMbIC 6epyLlinepaid TanantapbiHbiH ecebiMeH HakTbl
XYMbIC canacblHa barbiTTanfaH 6inim 6epy TpaekTopusicbiHbliH 6akanaBprapbiHa KeMek
peTiHae JlK weriHae 6inim anywbinapfa kesgenreH 6inim Gepy TpaeKTOPUACHIH
MeHrepyai keninaenTiH naHaep Tisimi 6epinyi kepekx.

OneKTUBTI OKy NOHAEPIH TaHAaFaH Ke3ae MblHanapabl ecenke any Kepek:

1 Bip cemecTpge MIHOETTI Typ4e OKblNaTblH OKbITYAblH KOCbIMLIA TypJiepiH
(OKT) ecentemereHae, KyHAi3ri okbITy GenimiHiH cTtygeHTi 18-22 kpeguTTi (MiHOETTI
XXOHe 3NneKTUBTI), CbIpTTanl OKbITY GenimiHiH cTyaeHTi 9-12 kpeguTTi (MIHOETTI >XoHe
3NEKTUBTI) urepyi Tuic.

2 OkbITyablH 6apnblk Ke3eHiHAaeri xannbl KpeanT caHbl MamaHablKTbiH, YOXK-HAa
KOPCETINreH caHHaH acnaybl KEpekK.

3 OnektuBTi naHAep TUWIiCTi Hemipi Gap TaHgay TonTapbiHa OGipiKTipinreH.
MeHgepain, ap TobbiHaH Bip FaHa aNEeKTUBTI OKY NoHiH TaHaayfa 6onaabl.



AkademusinbiK 0apexe: TexHuKka xeHe mexHosioausi bakanaspbl

ExiHwi Kypc

Bapl OKY GarbITbIHA YCbiIHFaH Moaynaap MeH naHAaep

Ne Mogyn MaH umknbl | MNaHHIH KOAabI MoHHIH aTaybl Kpeg. | Ceme
araysbl CaHbl C.
1 PKannbitexHuka| bI12.2.7 SM 2.2.7 KypblnbiCc MaTtepmangapsl 3 3
NblKk MOOYIb brz2.271 | MTM 2.2.7.1 | MatepuantaHy XeHe mMeTann 3 3
TEXHOMOrMACHI
2 PKannbitexHuk | Bl 2.2.8 PM 2.2.8 KongaHbanbl mexaHuka 2 3
anblk Mmogynb | b12.28.1 | IM2.2.8.1 MHxeHepnik MexaHuvka 2 3
3 PKapatbineict | BIM12.2.9 Matlll 2.2.9 MaTtematuka llI 3 3
aHy mogyni bl 2.2.9.1 PMat 2.2.9.1 | KongaH6anbl matemaTtuka 3 3
4  ApHaiibl bl 2.2.10 TMO 2.2.10 XKbiny-macca anmacy 3 4
nanbiHaay bl 2.2.10.1 | HVM Cy xvmMmusicbl xxaHe MUKpobuonorus 3 4
Moayni 2.2.10.1
5 |ApHaiibl bl 2.2.11 NV 2.2.11 CopanTap aHe xengeTkilutTep 3 4
nanbiHaay bl 2.2.11.1 | NNS 2.2.11.1 | CopanTap »aHe coparn 3 4
Moz yni cTaHuusanapsl
6 PKannbitexHuk | Bl12.2.12 AK 2.2.12 CoyneTTik KypblnbiMaap 3 4
anbik mogynb | Bl12.2.12.1 | SK2.2.12.1 KypbInbICTbIK KypblibiMAapb! 3 4
7 PKannbitexHuk | BI12.2.13 IGLS 2.2.13 | Xeninik KypbInbICTafbl MHXEeHepiK 3 4
anbIK Mogynb reogesus
Bl 2.2.13.1 | IGS 2.2.13.1 | KypbinbiCTarbl MHXEHEPiK 3 4
reogesus
8 PKanmbitexHnuk | BI12.2.14 GGD 2.2.14 | I'mgporasognHaMmuka 3 4
anbik mogynb | Bl12.2.14.1 | MJ 2.2.14.1 CyMbIKTbIK MEXaHUKachl 3 4
9 DPKapatbinbict | BI12.2.15 MatlV 2.2.15 | Matematuka IV 3 4
aHy moayni bl 2.2.15.1 | TVMS blkTMangblk TEOpPUACHI XXaHe 3 4
2.2.15.1 MaremaTukarblk CTaTUCTUKA

SM 2.2.7 Kypbinbic maTepuangapbl.
MpepekBn3nTTEpi: «Kypbinbic MaTepuangapbl» NaHiHiIH Xocnapbl duanka, XMMUs NeHAEepiHiH 6asacbiHaa
Herizgeneai.

OKbITyAbIH, MakcaTbl:

MoHpai

OKbITYObIH ~ MakcaThbl

AanblHAayablH XXannbl NPUHUMNIH G6iny.

Kbickawla Ma3MyHblI:

CTYOEHTTEPAIH  KypblbIC

mMaTepuangapbliH

KypbinbiCTa nanganbiHaTblH  MaTepuangapblHblH  Herisri KacueTTepiHiH OHbIH

KYPbINbIC TEXHUKATbIK XoHe (PYHKLMOHanbAbl KacueTTepiHe TUri3eTiH acepiHe OannaHbICTbINbIFbIH OKbIM
oiny.

KyTineTiH HoTuxXenep: NMoHAi OKy HOTWXeCIiHAEe CTyAEeHTTep MIHOETTI:

Biny kaxeT: KypbinbliC MaTepuangapblH anyablH TEXHOMOraunblKk NPUHUKMATEPIH, onapAbl KonaaHyabl;
KypbINbIC MatepuangapbiHblH TYPEPiH XXoHe onapAblH KacueTTepiH; y3akka TesiMAi 3KOMNorvanbIkK Tasa,
YHEMAi XoHe LwWblHabl GonyFa KoWbINaTbiH LWapTTapabl; G6amnaHbICThIpFbIL  MaTepuanbiH  KonaaHy
OHAIPICIHIH, 4aMy TeHaeHUNAnapbIH.

OpbiHgay kaxeT: Tabufu Tac MaTepuangapgbiH, 0eToHOapAblH, CbiNakTblk, eHAeynik xaHe Oacka ga
KypbINbIC canacbiHAafFbl >XyMbICTapAbl Xypridy KesdiHge xobanblk LelwiMaepae XaHe YCbIHbIC Xacayabl
Oakbinayga matepuan meH Oyvbimgapabl TaHaaya Herisgepin.

MocTtpekBuanttepi: 58075200 MamaHObIFbIHBIH, KSCIMTIK NaHAepPi

MTM 2.2.7.1 MaTepuanTaHy XaHe mMeTan TeXHONOruschbl
MpepekBusutTepi: «MaTepmantaHy >xaHe MeTan TeXHONOrMsChbI»
MaTepuangapsbl, busuka, Xummusa naHAaepiHiH 6asacbiHAa Herisgeneai.
OKbITyAblH MakcaTtbl: [MoHAi OKbITYAbIH MakcaTbl CTYAEHTTepAiH Kypbinbic MaTepuangapbiH TaHyOblH
XKannbl NPUHUMNIH Giny.

Kbickawa masmyHbl: KypbinbiC MmaTepuangapbl MeH MeTangapablH, HEri3ri KacMeTTepiHiH, OHbIH, KypbifbIC
TEXHUKarbIK XeHe (PYHKLMOHanNbAbl KacueTTepiHe TUri3eTiH acepiHe 6annaHbICTbIbIFBIH OKbIN Biny.
KyTineTiH HoTuxenep: MoHAi OKy HOTWXeCIiHAEe CTyAEeHTTep MIHOETTI:

Biny KaxeT: KypbinbiC MaTepuangapbl MeEH MeTangapAblH, KacueTTepiH, onapabl KongaHyobl; KypbibiC
MaTepuangapbiHblH, TYPrEpiH XXoHe onapablH KacMeTTEpPiH; y3akka TesiMAi 3KONorusnblk Ttasa, YHemAi

NaHIHIH, Xocnapbl  KypblnbIC




XoHe LWblHanbl 6onyFa KouvbinaTblH LWapTTapabl; 6annaHbICThIpFbILL MaTepuanbiH KongaHy eHAipiCiHiH
AaMy TeHOeHUMAnapbiH.

OpbiHpay KaxeT: 6eToHObIK, A9HEKePIiK, OHAeYNiK xaHe 6acka Aa KypbinbIiC canacbiHAarbl XXyMbiCTapabl
Xyprisy kesiHge )obanblK WweliMaepae aHe YCbIHbIC xacayabl 6akpinayaa matepmnan MeH Oyribimgapabl
TaHgaya HerisgepiH.

MocTtpekBuanTrepi: «<5B075200» MamaHObIFbIHbIH KOCINTiK NoHAEPI

PM 2.2.8 KongaH6anbl mexaHuKa
MpepekBusuTtTepi:. Korapbl marematuka. Teopusanblk MeXaHuKa XoeHe maTepuangap kegeprici 1 6enim
|, ®nsuka
MaHAi OKbITyAablH MakKcaTtbl: Teopusanbik MexaHvka MeH matepuangap KegepriciHib Herisgepi MeH
MacenenepiH Oinyai kaneintactolpy. Kenelwiekte apHambl NeHAEpAiH HerisgepiH urepy YLWiH KaxeT
FbINbIMM XX8He Teopuanblk 6asa aarbiHaay.
Kbickawa masmyHbl: HykTe kmHemaTukackl. KnHemMaTuKaHbIH, Herisri yrbiMaapbl MeH Macenenepi. Hykre
KO3FanbICbIHbIH Bepiny agictepi. KosfanbiCbl BEKTOPMbIK, KOOpAMHATanbIK xxaHe Taburn agicneH 6epinreH
HYKTEHIH >Kblngamablfbl MeH vyaeyi. KatTel geHe KuHemaTukacbl. KaTTbl AeHeHiH kapa- nanbiM
KosranbicTapbl. [leHeHiH anHany Oypbilwbl, OypbILTHIK XblNgamablFbl MEH OypbIWTLIK yaeyi. AnHanmMarnsl
Ko3fanbICTarbl EHEHIH Ke3 KenreH HyKTEeCiHiH Xblngamablfbl MeH yaeyi. AnHamuka. JuHamMuKaHbIH, Heriari
3aHgapbl. MaTepuanblk HyKTe KosfanbICbiHblH MaTtepusanblk HyKTe AMHaMUKacblHbIH >Xannbl Teope-
Manapbl. HykTeHiH Ko3fanbic menuwepi. Kyw nmnynbci. HyKTeHiH Ko3fanbic MenLwepiHiH, e3repyi Typanbl
Teopema. HykTeHiH Ko3fanbiC Menwepi MOMEHTIHIH e3repyi Typanbl Teopema. HyKTeHiH KMHeTuKanbik
aHepruackl.  Kyw xymbicbl. KyaT. HyKTEHiH KUWHeTMKanblK SHEeprusiCbiHbIH ©e3repyi Typanbl Teopema.
Hanambep npuHumni Cosbiny-coiFbiny. CTaTvkanblk aHbIKTanmaraH xynenepaid Co3bifybl MEH Cbifbifybl.
Hedopmaumsa TeHaeyiH Kypy. Tene-TeHaik TenaeynepiH Kypy. bipikTipinreH gecdopmauns MeH Tene-Tenaik
TeHgeynepiH wewy. lwki kywTepai adbliktay. WinreH apkanblKTblH OpblH - ayblCTbIpybl.ApKanbIK
KMManapblHbIH minyi meH Oypbinybl WinreH ecTiH auddepeHumangblk TeHaeyiH wHTerpangay Winred
apkanblKTblH OpbIH aybICThIPYbl AnFallkbl napameTpnep agici. bypany. bBypany GypbiwbiH Taby. KaHama
KepHeyai Taby. bypany MOMEeHTIHIH, )kaHaMa KepHeyaiH kaHe Oypany OypbllbIHbIH 3MONEPiH TYPFbI3Yy.
BepikTikke xaHe kaTanablkka ecentey. Kypgeni kapcbinacy. Kuraw wminy. Bentapan cbi3bIKTblH OPHbIH
aHbikTay. [ledbopmaumsaHbl aHblkTay. [Wwki KywTepaid, antopnepiH Typfrbidy. Kypaeni kapebinacy. LleHTpaeH
TbIC CO3bINy-Chifbl- Ny. KepHeynepai aHbikTay. bepikTikke ecentey. bentapan Cbi3bIKTbiH OPHbIH aHbIKTay.
BepikTikke ecentey. Knma siapockl. Uinin 6ypany. Minin 6ypanyra Xymbic icTenTiH Binikteri 6ypany xoHe
M0 MOMEHTTEpIHIH acepiH eckepy. Kayinti kumaHbl aHbikTay. bepiktikke ecentey. Cratukanbik
aHblKTanFaH pamanapgbl ecentey. bonnbik XeHe KengeHeH KylTepgiH, W0 MOMEHTIHIH, 3nopnepiH
Typrbidy OuHamukaneik kywtep. XKannbl TyciHik. CTaTukara keneTtiH AuHamukanblk ecentep. COKKbI.
Knmacol TypakTbl CbipbiKTbl 60onbIK coFy. Winy cokkbicbl. Bypany cokkbicbibip epkiHAiK gipexeni »KyneHiH
epkiH Tepbenici. bip epkiHAik gipexeni )KyNeHiH epkci3 Tepbenici.
KyTineTiH HaTxxenep: VIHXeHepnik MexaHuka NaHiH OKbITY MIHAETTEPIHE COWKeC CTyAeHTTepaiH, binyi
KaXerT:

OeHe Ko3fanbICblH OCbl KO3FanbICThbl TYAbIpaTbiH KYLUTEPAI eCKepMeit KapacTbipyabl;

KypPbIITMaHbIH, XeKe areMeHTTepiH OepikTik NeH KaTaHAbIKka ecenTeyai YApeHyi Tuic.

KYPbINbICTBIK  KypblIMaHbIH,  Herisri  anemMeHTTepiH OepikTik neH KaTaHAdblkka ecenTeyaiH
aHanuTuKanblK XaHe xobanay aficTepiH;

TEopUANbIK MEXaHWKA MEH MaTepuangap KefepriciHiH Heri3ri yreiMaapbiH Binyi kaxeT.

TeopusaAnblK MexaHuka MeH Martepuangjap KefdepriciHiH Herisri ecenrtey apicTepiH urepyre
OarablnaHybl KEpPEK.
MocTpekBuanTtepi: «x56B075200» MamaHObIfbIHbIH, KSCINTIK NaHAepi

IM 2.2.8.1 UHXXeHepnik mexaHuKa

MpepekBn3nTTepi:. XKorapbl matemaTuka. Teopusanbik MEXaHUKa XaHe MaTepuangap kegeprici 1
6enim |, dusmka

MoHAai okbITyAabIH MaKcaTbl: TeopusanbIK XaHe MmaTtepuangap MexaHukachl 60bIHLLAa TEOPUATbIK
Oinim Gepy, KypblManbel anemeHTTepdi OGip enwemgi, Herisri OpycTap-6epikTikke, KaTaHObIKKa >XoHe
OpPHBbIKTBINbIKKA ecenTen yrnpeTy. byn kesge AedopmaumaHbiH KapanambiM Typriepi: Co3blny-Ccofbiny, ninyi
KapacTbipbinagbl

Kbickawa ma3MmyHbl: . MaTepunangapgblH MexaHukanblk cunattamanapbl Gepinegi. On yuwiH
CO3bINy-ChIfblNly AnarpaMmma-napbl: MOPT XoHe nnacTukanblKk Matepuangap, CblHaK HaTuxenepi MeH
TaHbICTbipaabl. BpycTbiH kenpgeHeH KuManapbiHblH reoMeTpusanblk cunattamanapbl Gepinegi. Onap
KMMaHblH 6ac ectep MeH Gac vHepuusi MOMeHTTepi. ChbifbifiFaH CbipblKTapAblH, OPHbLIKTLINbIFbLI: HEri3ri
TYCiHiKTEp, 3nnep aaici, KPU3UCTIK KYLWITEePAi aHbIKTay YLWiH Junep opMynachiH KOPbITbIN LWbIFapy.

KyTineTiH HoTMxenep: WHXeHepnik MexaHuka NaHiH OKbITY MiHOETTEpiHE COMKeC CTYAeHTTEpPaiH
oinyi kaxert:

AeHe KO3fanbICblH OCbl KO3fanbICTbl TyAbIPaTbIH KyLUTEPAi €CKepPMEN KapacTbipyabl;




KYPbINIMaHbIH XXeKe aneMeHTTepiH BepikTik NeH KaTaHablkka ecenTeyai YUpeHyi Tuic.

KYPbIMbICTBIK  KypbUIIMaHbIH, ~ HEri3ri  anemMeHTTepiH OepikTik NeH KaTaHAblkka ecenTeyaiH
aHanuTuKarblK XXaHe xobanay aficTepiH;

TeopuAnbIK MexaHnka MeH Matepuangap KeaepriciHin Herisri yrbimaapbiH Oinyi kaxer.

TeopusAnblK MexaHuka MeH martepvangap KefaepriciHiH, Herisri ecentey opicTepiH wurepyre
AarablnaHybl Kepek.
MocTpekBuanTrepi: «5B075200» MamaHObIFbIHbIH KOCINTiK NoHAEPI

Matlll 2.2.9 MatemaTuka ll|

MpepekBusuttep: «Matematmka 1», «<Matematuka 2» KypcTapbiH biny.

MoeHpi okbITyaAblH Makcatbl: «MatemaTtuka 3» nNaHiH OKbITyAbIH MakcaTbl, GakanaBpnapfa Tabwrar
3aHgapbl Typanbl GiniMHIH NOrMkanblK >KMHaKbl XXyMeci peTiHae >Xannbl Kasipri 3aMaHfbl MaTemMaTuka
Typanbl ke3kapac KanbintTactbipy.

MoHHIH KbiCKa Ma3MYHBbI:

Katapnap Tteopuscbl.  OyHKUMANBLIK kaTapnap. blktumangbiktap Teopwuscbkl. Herisri  yreimgapbl.
Kespencok okuranap. MatemaTtukanblk CTaTUCTUKAHbIH, HETi3ri yfbiMaapbl.

Kyty HaTuxenepi: TaburaTTblH, HaKTbl HbiICaHAAPbI XaWblHAAfbI FbINbIM PeTiHAEr MateMaTukaHblH Aamy
rniormkacblH urepy. Haktbl npouecTepai 3epTTeyaiH, METOA0NOMMANbIK MPUHUUMATEPIH Urepy.
MoctpekBnautTep: XKannbl Ginim GepeTiH MHXeHepnik naHaep MeH GiTipTin wWeiFapywel kadegpanap
OKbITaTbIH MBHAEP.

PMat 2.2.9.1 KongaH6anbl MaTemaTuka

MpepekBu3anTTep: «MaTtemartuka 1», «MatemaTtuka 2» xxeHe «MatemaTtumka 3».

MaHAi okbITyAblH Makcatbl: «KongaHGanbl MaTemMaTuka» MoHIH OKbITyAblH MakcaTtbl, KorgaH6anbl
ecenTepai WweLyaiH XyblkTay agictepi, MaTemaTukanblk MOAeNnAey a4iCTepi, KaTe Ke3aepi KaHe HaTuxe
AONAIriHiH aaicTepi xanblHAaFbl TYCIHIKTI CTYAEHTTepre XynenengipinreH typae kansintacteipy. CoHgan-
aK TaHbIM ypriciHge nanga donaTtbliH MatemaTtukanblk ecentepai QEM-HbIH kemeriveH LweLyaiH, ecentey
anropuTMaepiH Kypbin, kongaHa 6inyre gavbiHoay. COHbIMEH KaTap, OHbl MpakTUKanbIK iC apekeTiHae
MaTemaTtukanblk Moaenaeyaid kemerimeH emipaeri KyobinbicTapabiH 3aHAbINbIKTApbIHA Naviganana biny.
MaHHIH Kbicka Ma3myHbl: CaHablK aaicTepre kipicne.

KaTeniktep TeopusiCbiHbIH 3nemMeHTTepi. AOCONIOT XoHe canbiCTbipManbl  kaTeniktep. Kasy
Typnepi.®yHkuna kateniri. CbI3blKTblK anrebpanblk  TeHaeynep xyweci. [aycc ogici. OpaicTiH
kebenTkiwTepre xiktey ogici. CbI3bIKTblK anrebpanblk TeHOeynep >XYWeCiH LwWewyaiH uTepaunsanblk
apicTepi. Bip anHbIManbl CbI3bIKTLI eMec TeHaeynepai welly. OYHKUUSAHbI XyblKkTay Teopusicbl.  CaHAblK
uHTerpangay. QudpdepeHumanablk TeHaeyqi Wewyaid, caHablK aaicTepi.

Kyty HoTuxenepi: CTygeHTTepdi KombiFaH ecenTiH wewy OapbiCbiHAa caHAblK LewyniH TuiMai
TocCinAepiH Tangayra, apTypni sAiCTepMeH anbiHFaH eCnTiH, HOTWXeNepiH canbiCThipyFa ynpeHy. Ecentey
anropTumaepiH mMaTemaTukanblk MNakeTTep opTackiHAa, nporpamMmmanayablH  TingepiHi4 - kemeriMeH
opbliHgan Biny ickepniriH KanbINTacTbIpy.

MocTpekBuautTep: Xannel Ginim 6epeTiH nHxeHepnik NaHaep MeH BiTipTin wWeiFapywbl kadeapanap
OKbITaTbIH MAHAEP.

TMO 2.2.10 Xbiny-macca anmacy
MpepekBM3nTTEpi: (Pusmka, Xumusa, maTtemaTuka
OKbITyAbIH MaKcaTbl: TangayablH TEpMOAUHAMUKANbIK 8A4iICTEpI, Xblny-Macca anvacy 3aHablbIKTapbl
XeHiHOe CTydeHTTepAi Teopusanblk OiniMaepmMeH kamTamacbhl3 €Ty, XaHe anfaH OinimgepiH mamad
NoHAEepiH OKbIM YMApPEeHY MeH HaKTbl WHXEeHepnik Macenenepai wewy yuwiH KongaHyaa Adardblnapdbl
anyabiH «XKbiny-macca anmacTbIpy» NoHIH OKbITYAbIH MakcaTbl 60mbin Tabbinaabi.

KbinyraszbeH xabapikray XeHe xengeTy XyhenepiH xxobanay >xeHe nanganaHy macenenepid wewle
anaTblHOan MmamMaHgapabl JanbiHAay NoHAI OKbITYAbIH, XKannbl Macerneci 6onbin Tabbinagpl.
Kbickawa mMasMmyHbl:  «XKblny-mMacca  anmacy»  «VIHXeHepnik — Xyrhenep  XeHe  Xeninep»
MaMaHgaHablpyaaH 6GakanaBpnapgbl ganblHOayga Herisri noHHiH Gipi 6onbin Tabbinagbl. ©OWTKeHi
Xbinygpl any, TYpreHaipy, KONpaHy >XKaHe TacbiMangay npouecTtepi Xbinyra3beH >xababiktay — KoHe
XenpgeTy KywenepgiH ic  ky3iHQe Oapnblk  KypbinfbinapbiHAa  OpbiH - anagbl.  Tangayabid
TepMoAnHaMUKanbIK a4iCTepi, XblNy-Macca anMacy 3aHAblNblKTapbl XeHiHOe CTyAeHTTepai TeopusinblK
OinimgepmeH kamTamachI3 eTy.
KyTineTiH HoTxenep: [oHAi OKbIN YMPEHY HaTWKeCiHAE CTygeHTTep

- OKYMbICTbIK O€He OpHblHA KonaaHblinaTblH 3aTTapablH TePMOANHAMMKANbIK KACUETTEPIH;

- XKbiny KongaHaTtbiH XabablKTapOblH ©OpeKeT NPUHUUMITEPIH, onapablH  TUIMAINIrNH  apTThipy

XongapbiH;
- XbIfy- Macca anmMacy npouectepgin pusmkansik MafbiHanapbiH;
- Kby anmacygblH ecebiH Xypridy aficTepiH XaHe KyLlenTy TacingepiH 6iny Kepek.




CoHbIMEH KaTap CTyaeHTTep

- JKYMbICTbIK OEHEeHiH napameTpriepiH aHbIKTayabl;

- TepMoOAMHaMMKa 3aHAapblH KOnAaHy HeridiHAe Ky e3repy npouecTepai TangaybiH Xyprisyai;

- bllyanvacTbIpfbill annapatTtapgbliH ecebiH xyprisyai;

- XbIny afblHbIH TMIMAi XXOnJgapMeH e3repTyiH (KeMIiTyiH Hemece apTTblpybIH) Biny Kepek.
MocTpekBn3anTTEpi: «HXEHepnik >Xyrenep XoeHe Xeninep» MamaHAaHablpyablH  XKYMbIC  OKYrbIK
)XocnapblHOa andblH ana ecKkepinreH mMamaH naHaepi.

HVM 2.2.10.1 Cy xuMusicbl XXoHe MUKpoGuonorus
MpepekBn3nTTEPi: ursmka, xumus, ( MamaHgblK OOMbIHLLA anAblHFbl TOPTIMNEH XKYMbIC Xocnap Tisimi)
OKbITyAbIH MakcaTbl:  «Cy XMMUSACHI )X8HEe MUKPOOMONOrns» ap TypJii cana cynapbiH Kypy Typanbl
Tabwfu xxaHe afblHAbl CynapabliH Kypam Heriz MiH3gemenepiHae, XuMuanblk Tazanay, usmka-xmumMmsanbIk
XoHe buonoruanblk 8aicTepiHiH Teopuanelk HerisgepiHae ctyaeHTTepre 6inim 6epy.
Kbickawa ma3mMyHbl: Tabwru xeHe afbiHAbl CynapAbl Ta3anay XaHa 3amMaH agicTep Toxipnbene eHrisy
XoHe eHaey, Cy canacbiHblH 6akbinay af4iCTepiHiH TOMbIK XeTinaipyi ap Typni TafanbiHAayaa dusmka-
XUMWAMbIK Heri3ge xaHa 3amaH afictep OombiHWa Cy AaspnablfbiH 3epTTeyae Tanan eTTi XaHe eHfipic
arblH cygblH Tasanayga. AfblHObl CynapAblH Ouonorusanelk Tasanaynapbl XKaHe LafblH OpraHM3maepain
Cy afblHAapblHAA ©3iH-83i Ta3apTybIHbIH POSiH aHbIKTay.
KytineTiH HaTuxenep: 3epTTey HOTWXKeCIHAE CTyAeHTTep TuICTi BafFblT GonblHLWa Biny Kepek:
Cy xumusicbl MEH MUKPOBMONOrUsiHbIH Bepik MeToauKanbIK HerisaepiH;
- ¥cbIHbIC Xynenep Typanbl xaHe Cy 00beKTinepiHiH KypybiHAA NpoUeCcTepAiH KaTbiCybIH kabbingay
- Xvmuanelk nabopatopusaga XXyMbIC OpblHAANYbl, caHUTapnbl GakTepuonoruansik cy 6akbinaybiH
opblHAawn any.
- lckepnikneH anblHFaH [afgblnap XeHe MpakTUKamnblK KbIBMETTi TasanawWTblH CTaHuusnapga
Oinimaepai kongaHy.
MoctpekBnautTepi: Kannbl 6inim 6epeTiH NHXeHepnik naHaep MeH OiTipTin wWweiFapylwbl kadeapanap
OKbITaTbIH MBHAEP.

NV 2.2.11 CopanTap oaHe xengeTKiwtep

MpepekBM3NTTEPI: MaTemMaTuka, Puanka, rmapaBnuka, TepMoaMHaMMKa, Xblfy TEXHUKAChl,3KOHOMMKA
XoHe eHbekK Kopray noHaepiH binyi kepek.

MaHAi oKbITyAblH MakcaTbl: «CopanTtap >XeHe XenaeTKiluTep» MoHiH OKbITY, XbITYMEH X8He CyMeH
KaMmTamachbi3 eTy >Xy/henepiHae KonganblHaTblH KbICbIM apTThIpFbIll Kypangap MeEH KOHAbIpFbinapabiH
(copanTtap, komnpeccopnap,kengeTkilTep) KypblnbiMaapbl, aTkapaTtblH Kbl3MeTi, onapabl kobanay
Herizgepi, Nnaviganany xargannapbl XXeHiHge ctygeHTTepre 6iniv 6epy makcaTbiHAa aTkapblnagbl.
Kbickawia wma3myHbl: Copantap >aHe XenaeTKiluTepiH aTkapaTbiH Kbl3METiH, onapgbl >xobanay
Heri3gepi, Kypambl, HETI3ri XXoHe KeMeKLi xababikTapabl TaHaay, TEXHOMNOrMAMbIK npouecTepain TopTibiH
e3repTyae Herisri xxabablKTapablH, XyMbIC TOPTIOIH ecenTeynepre cankec peTTey, TacbiMangaHaTtbliH CyFa
DannaHbICTbI XXyMbIC TOPTIOiHIH ©3repyiH ecenTey.

KyTtineTiH HoTMXenepi: «CopanTtap xaHe xengeTKilTep» NoHIH OKy HOTUXECIHAEe CTyQeHTTep copanTap
MEH XengeTkilTepAi HOPMAaTUBTIK-TEXHMKANbIK KyXaTTapfa caWkec >xobanay, Heri3ri >XaHe KeMeKLUi
XabablkTapdbl TaHOay ecenTepiH Kypridy, >xabaplkTapAabl Aypbic NanganaHy, KbiCbiM  apTThIpFbiLL
Kypangap MeH KOHAbIpFblapAdblH KYMbIC TopTibiH eHAIpiCTiK >kaFganFa calkec peTTey, onapgbl
CblHaKTaH 6TKepy aicTepiH Biny kepex.

Copan >xaHe xengeTkiwTepTepdi gypbic Xobanan 6iny kepek, onapabl TMiMAI TaHOay 84iCTEPIH XaHe
OCbl canajarbl XXyMbICTapAbl aTkapy MeH Kajaranay TopTinTepiH MeHrepynepi Kepek.
MocTpekusutrepi: 5B075200 - «UHxeHepnik XyWemnep >XoHe >Xeninep» MamaHAblfFblHbIH NaHAEepi
OoMbIHIWA MaMaHAaHyablH OKY >XOocrapriapbIMeH KapacTblpbifiFaH.

NNS 2.2.11.1 CopanTap aHe copan cTaHuusnapbl

MpekBu3nTTEpP: MaTtemaTuka, usnka, rugpaBnvka, cbid3ba reomMeTpuscbl XaHe WHXeHepnik rpaduka
naHAepiHe Herizgeneai.

[MoHAai OKbITY MakcaTbl — Kenelwek MamaHgap menepiHe «copan», «copan KOHAbIPFbIChI» XeHe «copan
CTaHUuMs» AereH yfbiMaapabl TaHbICTbIPY; OYriHri TaHAafbl KongaHbICTaFbl copan KOHAbIPFbINapbiHa TOMbIK
LIOMY Xacay; kanakwarnbl copanTblH Herisri kepceTKilTepi MeH KnaccudukaumsaceiH 3epTTey; opTagaH
Tenki copanTblH TEOPUSACBbIH TOMbIK KapacTblpy; copan CTaHUMACBLIHbIH Heridri  fumMapaTtTapbiHbIH
KOHCTPYKUMACHI MeH TyMWiH cynbanapbiH KapacTblpy; copan CTaHuusnapbiHblH SpTypni fumapaT
KOHCTpYKUMANapbIH 3epTTeyre kenten MaH 6epy.

«CopanTap aHe copan cTaHuMsAnapbl» NaHiH UrepreH CTyaeHT

- copanTap XeHe copan CTaHuuanapbIHbIH KnaccuduKauuaChIH XXaHe Heriari ManiMeTTepiH;

- copanTtap MeH copan KOHAbIPFbINapbIHbIH, HETi3ri TYPIepiH aHe onapabIH Herisri TyniHgepi MeH
OenLweKTepiH;

-CopanTblH KepceTKiWTepi MEH cMnaTtTamanapbiH;




-copanTtapabl KongaHy >xaffansl MeH onapAbl TaHaay aaicTepi;
-copan arperaTTapblH nanganaHy epexenepiH 6inyi kepek.

- copanTap >aHe copan CTaHuusinapbiHbIH cbid3banapbiH TYCiHY XaHe oku biny;

- copanTap oHe copan CTaHuMsNapbiHbIH HEri3ri KepceTkiwTepi MeH cunatTaManapbliH Taxipubenik
YKONMeH >xacan 6iny;

- copanTblH, CyAbl KeTepy KaXXeTTi eHiMAiniri MeH apblHbIH aHblKTan biny;

- copanTbl TaH4ayAa KongaHaTblH aHblIKTaManblk 8aebueTTepai nanganana 6inyi;

- copanTblH, TUIMAi )XyMbICTayblH BaFanayabl xkacan 6iny Kepek.

- copan arperaTbiH AypbIC Koca binyai;

- copan XYMbICbIHHbIH, PEXUMIH peTTeyai;

- NanganaHbICTarbl copan KOHAbIPFbICLIHAAFbI Brllley acnanTapbiHbIH, KOPCEeTKILITEpPIH epkiH Binyai urepe
6iny kepek

MoctpekBuautTep: >Kannbl Ginim GepeTiH UHXeHepnik nNaHAep MeH BiTipTin WeiFapylbl kadeapanap
OKbITaTbIH MBHAEP.

AK 2.2.12 CoayneTTik KypblnbiMaap

MpepekBnU3nTTEPI: «CoyneTTik KypbinbiMAap» M8HiHIH OGargapnamacel «Cbi3ba reoMeTpusiChbly,
«TexHuKanblk cbidbay, «Kypbinbic MaTepuangapbl» NoHAepiHiH Herizaepi OoMbliHWA KypacTbipbISiFaH.
OKbITYy MakcaTbl: MakcaTbl a3aMaTTblK XOHe eHAIPICTIK FuMapaTTapablH, COYyneTTiK KOHCTPYKUMAnapbiH
Biny, COHbIMEH KaTap onapAblH, KOHCTPYKUMANLIK 9rieMeHTTepiH xobanay HerisgepiH 6iny ywiH 6onawak
BakanaBp — KypbINbICLbIHbIH, KaCiOW BiniMiH >xaHe KaxeTTi Taxipmbenik AarabICbiH KanbinTacTbipy 6onbin
Tabbinagsbl.

Kbickawa MasmyHbl: CoyneTTik—KypbIfbICTbIK >xobanaydblH Herizaepi, fumapaTrap MeH KypbinbiMaap
Typanbl Xannbl MaFnymMaTTap, KypblbiCTarbl enwemMaepaid Mogyrnbaik KOOpAMHaLUmMsAChl, fuMmapaTTapabiH
Heri3ri  KOHCTPYKUMAMbIK 3NeMeHTTepi, CayneTTiK—KypbINbICTbIK XobanayablH dur3nKa-TEXHUKambIK
Herisgepi, TYPFbIHObIK, KOFaMAbIK >KOHE OHAIpICTIK fumapaTTapablH  KeneMaik—Kocnaprblk  kaHe
KOHCTPYKUMANbIK LWeLliMaepi KapacTbipbirfaH.

KyTineTiH HaTuXenep: Biny Kepek - TexHMKanblK noHAepMeH bipre keweHaeri coyneTTik macenenepai;
FMUMapatTapAbl naWganaHyaarbl HakTel Xarganhgapabl eckepin, fumapaTrap 9neMeHTTepiHe KoblnaTbiH
Tanantapgpl; fuMapartTap afieMeHTTepiH KOHCTPyKUManayabl XXaHe onapAbiH TYPrepiH, TaranbiHAanybiH;
COyNeTTIK—KYpbINbICTbIK X)X06anayablH Kasipri aaicTepiH.

MocTpekBM3nTTEPI: OCbl NaHAI OKbIN Biny «KypbInbIC - MOHTaXAbIK XXYMbICTap TEXHOMNOMMACHI»,
«KypbinbIC xblnyduankackl», «FrumapaTTblH caHUTapbl-TEXHUKANbIK KOHOBIPFbINAPbI» XXaHe Kacioun
KbI3MeT Typriepi 6oMbIHLLA apHanbl KypPCTbl OKY YLUIH KaxXeT

SK 2.2.12.1 KypbInbICTbIK KypblnbiMaap

MpepekBuauttepi: «Cbidba reomeTpusicbl», «TexHUKanblk cbidba», «Kypbinbic MaTtepuangapbiy,
«KonpaHbanbl MmexaHuka» naHAepiHiH Herizaepi 6oMbiHLWA KypacTbipbInFaH.

OKbITy MakcaTbl: MakcaTbl KOHCTPYKUUANbIK 3SNeMeHTTepAai, maTepuangapiblH, husmka-mMmexaHukanbik
KacueTTepiH, LEKTIK xargannapabiH, | ToObl OoMbIHLIA KypbINbIC KOHCTPYKUMANAP 3NeMEHTTEpPIHIH ecenTey
HerizgepiH Giny >xaHe obamnay yWiH KaXeTTi Teopuanblk Ginimaepadi MeH Taxipnbenik pargblnapbiH
KanbinTacTblpy 6onbin Tabbinagbl.

Kbickawia Ma3MyHbI: KypbifibiC KOHCTPYKUUSINApbIHbIH TEOPUSICI MEH TaXipUOECIHIH Kasipri xxafgannapsbl,
KOHCTPYKUMANBIK MaTtepuangapgblH, (uanka-MexaHukanblk KacueTTepi Typanbl >xannbel ManimeTTep,
KOHCTPYKUMANbIK dNeMeHTTepAiH ecenTey Herisgepi, LWeKTiK xafgannapabliH, | Tobbl 6oMbiHIWA KypbInbIC
KOHCTpYKUMSINap anemMeHTTEpPIHIH ecenTey aficTepi KapacTblpbInFaH.

KytineTiH HoTuxkenep: 6iny Kepek — Ka3ipri KypbibiCTa KOMAaHbINaTbiH, KOHCTPYKUMAbIK
MaTepuangapabiy KkacuetTepi MEH dur3nKa-mexaHmKanblk cunatTamanapblH; KypbInbIC
KOHCTPYKUMANAPbIHbIH,  HETi3ir 3aNeMeHTTEPIH XoHe onapAblH LWEeKTiK Xafgannapgbli | To6bl GonbiHLLA
ecenTepiH; apTypni KepHeyni Kynaeri KOHCTPYKUUANbIK S3NeMeHTTEePAH XYMbICbIH.

MocTpekBuanTTepi: Kypbinsic matepuangapsbl.

IGLS 2.2.13 Xeninik KypbinbICTarbl MHXEHepnik reoaesusi

MpepekBM3NTTEP: MatemaTtuka, pusumka, ntHpopmaTtumka.

OkbITy MakcaTbl: Oonawak MamaHgapgbl >Keninik KypblbiCTapAarbl i3geHicTepde >kaHe Kypyaa
opblHOAanaTblH, reodesnsnblK XXyYMbICTapAdblH, Heri3ri Typrnepi 6ovblHWA TeopusAnbIK XaHe NpakTUKanblk
Oinimaepain, HerisiHae OKpITY.

Kbickawla ma3amyHbl: KypbinbiCTarbl reoaesnsiHblH MaHbli3bl. XKepaiH niiHi MeH menwepi Typanbl Kasipri
3aMaHfbl TYCiHiK. "'eona, annunc Typanel TyCiHiK. [eofe3nsaa KongaHbinaTelH KOOpAMHaTanap xymnenepi.
KypbinbiC anaHgapbiHOarbl koopauHaTanap >kynenepi. XXep 6etiHge cbisbikTapabl G6argaprnay. Kaprta
XoHe nnaH OomblHWa wewineTiH ecentep. MemnekeTTik reodesvsnblk Toprnap Typanbl Xannbl
ManimeTTep. eodesusanblk acnantap: TEOAONUTTEP, HUBENUpNep, 3NekTpoHabl Taxeometprep, GPS




kabbingarbllTapbl. Tycipy ToprapblH Kypy agicTepi. eomeTpusnblk HuBenupriey. Tonorpadusanbik
TycipyaiH, Herisri  Typnepi. Tycipy Herisgepi. [opusoHTanb Tycipynep. BepTukanb Tycipynep.
KypacTbipbiniFaH Tycipynep. XXepcepikTik HaBuraumsnblk xxynenep. XXeninik KypbiibicTapablH, MHXeHepnik
i30€HIC >KyMbICTapblH reodesusnblk kamTamacbida eTy. ABTOMOOWNb >KONgapblH canydafbl XaHe
nanganadygarbl reogesunsanblk >xaHe Tonorpadusnblk  XXyMbiCTapablH,  Herisri - Typnepi. [dananbik
Tpaccanay. lNvkeTTepre 6eny. [JeHrenek kucobikTap. bonneik HUBeNupney.

KyTineTiH HaTuxXenep: Xeninik KypbinbiCTapabl canyaa XaHe i3aeHic XyMbiCTapbiHAa reoesnss MamaHbl
peTiHOe WHXEHepnik reofe3vsnblK >KyMbICTapabl OpbliHAAy kabineTi. VIHXeHepnik reogesuvsnbik
i3geHicTepae TonorpaduAnbiK TyCipictepai opbiHaay KabineTi. 3amaHayy acnantapMeH XymbiC icTen Giny
(onTukanblk, aNeKTpoHAbl, Nasepnik acnantap, Taxeometpnep, GPS).

MocTpekBe3nTTEp: MamaHablK OoMbIHLLA NaHaep.

IGS 2.2.13.1 KypbinbicTarbl MHXeHepniK reonesuvsa

MpepeKkBM3NTTEpPI: MaTtemaTuka, pusnka, MHpopmaTmka

OKbITy MakcaTbl: Oonawak MamaHgapAbl WHXeHepnik KypbinblcTapaarbl i3geHicTepae >xaHe Kypyaa
opblHOanaTblH reofe3nssbIK >XyMbICTapAblH HEri3ri Typnepi OoMblHWA TEOpUANbIK XoHE MNpaKTuKanbik
OinimaepaiH, HerisiHae OKbITY.

Kbickawa ma3amyHbl: KypbinbiCTasrbl reoaesvsiHblH MaHbi3bl. 2KepaiH, NilliHi MeH MenLuepi Typanbl Kasipri
3amaHfbl TYCiHiK. [eona, annunc Typanbl TYCiHiK. [eoge3naga KkongaHblinaTblH KoopauHaTanap Xymenepi.
Kypbinbic anaHgapbiHOaFbl koopauHaTanap >xynenepi. XXep 6GeTiHae cbisbikTapabl 6argapnay. Kapta
XoHe nnaH OomblHWa wewineTiH ecentep. MewmnekeTTik reogesusaAnblk Toprap Typanbl >Xanmnbl
ManimeTTep. eogesnanbik acnantap: TeOOONUTTEpP, HMBENUPrEp, 3ANeKTpoHabl Taxeometpnep, GPS
kabbingarbiwTapbel. Tycipy TopnapbliH Kypy oagicTepi. [eomeTpusanblk HuBenupney. Tonorpadusanbiy
TycipygiH Herisri Typnepi. Tycipy Herisgepi. [opusoHTane Tycipynep. BepTtukanb Tycipynep.
KypacTbipbinFaH Tycipynep. >KepcepikTik HaBuraumnsanblk xxyrenep. Kypbinbic anaHgapbiHaa XymbicTapabl
opblHAAayAblH, Herisri keseHaepi. WHXeHepnik i34eHIiC XXYMbICTapblH reogesusnblk KamTamacbi3 eTy.
KypbInbICTbl x0banayaafbl reofes3unsinbIK XyMbicTap: xo0aHbl xep OeTiHe wbiFapy ywiH GepinreHaepai
JanblHOay agicTepi, Kypblnbicka OeniHreH epgi BepTukanb Terictey. beny XymbiCTapblH opblHAAy:
XobaHbl Xep OeTiHe wbiFapy, reoge3nanbslk 6eny Herisgepi, KypbinbiC Topapbl, TErCTiK-OMiKTiK Herizaepi,
TeXHUKanbIK Tancbipmanap, 6eny XymbiCTapblH OpblHAAyAbIH 84iCTepi, FuMapar XaHe KypblnbicTapabiH
Oac, Herisri xoHe >eke ecTepiH kKypy. KoTnoBaHgap oHe dyHOaAMeHTTepAai canydafbl reogesuvsnblk
XymbicTap. TpaHwesnapasl ©Genygeri, Tpybanapabl oOpHanacTblpygarbl, KyAblKTapAbl Ka3yablfbl
reofesnsAnblK XymblcTap. Fumapattap XoHe KypbinbicTapablH aTtkapy Tycipynepi. Fumapattap >xoHe
KYPbINbICTapAblH, WeryiH, KUCatobIH XX9HEe KO3FaryblH esLley.

KyTineTtiH HoTMXenep: reofesvsnblk MamaH PpeTiHOE KypbibiC anangapbliHOafbl  UHXEHepPniK
reofesunsnblk XymbiCTapabl opbliHAay KabineTi. IHxeHepnik reogesunsnsblk isgeHictepge Tonorpadusnbik
Tycipictepai opblHAay kabineTi. 3amaHayu acnanTapMeH XXYMbIC icTen 6iny (onTukanblK, 3MeKTPOHAb,
nasepnik acnantap, TaxeomeTpnep, GPS). leoges3uanblk enweynepdi MaTtemMaTukanblk eHAeyadiH
apictepiH 6iny. CanblHbIN XaTkaH KypbinbiCTapAbl XYPridy4e >XepacTbl XaHe xepbeTi GenikrepiHaeri
reofe3unsnblk XXymbictapapl 0iny.

MocTpekBe3nTTep: MamaHablK G0OVbIHLLIA NBHAEP.

GGD 2.2.14 'maporazoanHaMmuka

MpepekBM3nUTTEpPI: MaTemaTurka, nanka, XMmus.

Makcatbl: «lmgporasoguMHamuka» CTyAeHTTepre ruaporasoguHamMuka >XoHe TepMoOuHaMUKaHbIH,
3aHObINbIKTapbIH Nanganady Tocingepi apkbinbl, MHXEHEepnik HakTbl ecenTepAi LWbifapyaa Teopusanbik
Oinimaepi MeH nNpakTukaga KongaHa oinyiH weiHaanabl.

Kbickawla masmyHbl: «[ugporasognHamuka» nNaHiHOE CyWblKTap MeH rasgapiblH CTaTUCTUKa >XaHe
KMHeMaTuKa Herisgepi OKbITbladbl; Y34iKci3 opTanap AWMHaAMMUKACbIHbIH Xanmnbl TeHAeYyNnepi; afblHHbIH,
napameTprepiHiH Ko3franbic TopTibiHe acepiH Tangay.

KyTtineTiH HaTuxenep: CTygeHTTep Giny Kepek:

- CyMbIKTap MeH rasgapiblH CTaTUCTUKA XaHe KMHeMaTuKa HerisgepiH ecenteyai;

- XbINY X8HEe Macca-anmMacy npoLeccTepiH 3epTTey YLiH TepMoauHaMukanblK aaictepdi Tangayabl;

- rmapaBnuKanbIK KOHObIPFbINapablH ecenTepiH WhiFapyabl;

- XblnyanMacTblpy annapaTtTapblHbIH XbINyrblkecenTepiH LWhbiFapyabl.

MocTpekBu3anTTepi: «VHXeHepnik Xynenep >aHe Xeninep» MamaHOaHObIPYObIH  XYMbIC  OKYmbIK
XocnapblHOa angblH ana eckepinreH mamaH naHaepi.

MJ 2.2.14.1 CyMbIKTbIK MeXaHUKaCbl

MpepekBu3nTTEpi: DU3MKa, MaTeMaTUKa, XMMUS, CYMEH KaMTy,CYy OKeTY,eHAIPICTi CyMeH KaMTy, eHaipic
KecinopblHAapbIHAH CyAbl 9KeTYy, Cy pecypcTapbliH TUiMAI nanganaHy, TyWbIKTanfaH CyMH KaMTy XYWeci,
CYMEH KaMTYy XoHe Cy 9KeTy XyMenepiH akcnnyataumnanay XoHe fumapaTtrap MeH UHXeHepnik xynenepai
KauTa Kypy.




OKyAblH MakcaTbl: CTyOeHTTepi CYMbIKTBIKTbIK KO3FanbICbiHbIH 3aHAaPbIMEH TaHbICTbIPY, CYMbIKTBIKTbIK
KO3FanbICbIHbIH MNiiHAEPIH XaHe onapablH pU3MKarnbIK KacMeTTEPIH 3epTTeyre, CyMeH xababikTay >XoHe
capKkblHAObI cyrnapAbl 9KeTY >XyWenepiHiH, coHAaan-aK XepacTbl MeH >xepbeTiHaeri cynapablH ocepiHeH
TYbIHAAWTBIH Typhille MHXEHepNiK MacenenepaiH WwewimiH Tabyra ganbiHganTblH NaH 6onbin Tabbinagpl.
Kbickawa ma3myHbl: « CYMbIKTbIK MEXAHUKACbI» MNoHi - CYMbIKTLIKTbIH, KO3FanbICbIHbIH 3aH4apbIH
3epTTENTIH XXOHEe OHbl MHXEHEPNIK Macenenepai Wwewy ywiH nanganaHatbiH oyHOaMeHTanablK naH.
CymeH xababikTay XaHe capKblHAbl Cyrapbl 9KeTy >XYMEnepiHiH CYWbIKTLIKTbIK afbiMbIMEH
KapblM KaTblHACblHAAFbl GaprblK MHXEHEPNiK fFuMapaTTapAblH, HEerisri MenwiepiH rmapaBnukanblk XoHe
rMaponornanblk ecentep apkbifbl aHblKkTay, KOpCceTinreH MamaHablk BovblHWAa MamaH fgamnbiHaayFa 6yn
FbINbIM apHanfaH.
KytineTiH HoTuxkenep: CylbIKTBIKTBIKTBIH, TEME TEHAIK XOHE KO3famnbiC 3aHAbINbIKTapbiH; U3nKanbIK
KacueTTepiH; KO3famnbICTafbl TyprepiH XoHe TeHAeynepiH; CYMbIKTbIKTbIK afbiMbIHbIH, apHaMeH XoHe
fUMapaTTapbiMEH KapblM KaTblHAcblH 3epTTey 9iCiH; aBTOMOOWMb X8He TeMip >XOornaapbiHbiH ap Typni
WHXEHepNiK fruMapaTtTapbiHAarbl CYWMbIKTbIK KO3FanblCbiHbIH €peKLenikTepiH 6inyre Tuic;

Temip onablH xaHe aBTOMOOWIb oNngapblHbIH, Cy ©TKI3rill FUMapaTTapbiH xobanaygarsl ap Typhi
ernweMaepiH rmapaBnuKanblK XoHe TMAPONOrMANbIK Typfblda aHblKTay €eCenTepiH; TereypiHci3 >xaHe
TerepypiHai, GipkanbIiNTbl 8He OipKanbInchl3, TYPaKTbl >X8HE TYpPaKCbl3 KO3famnblCTafbl CYWMbIKTLIKTbIH,
coHpam-aK Typnile CyeTKi3rill KypbinbiCTapAblH rMapaBnvkanblK ecenTenyiH; afblHbIHbIH, 3HEPrusiCbiH
asanTy xaHe bbedTepai TEHECTIPY ecenTepiH; 63eH cynapablH MMAPONorvsnbIK ecenTenyiH; Makcumangbl
Cy LWbIfbIHbIH XX8He rmgporpadTbl ecenTtepai; Kenip acTbiHbIH XaHe TeMeHri bbedTeri afbiH gedopmaums
ecebiH; TypaKTbl )xaHe TypaKChbl3 CYMbIKTbIK KO3FanbICbIHbIH, rMapaBnvkanbik ecebiH Xyprize 6inyre Tuic.

'maponornanblk 3epTTey Xypridy, YIKeH XaHe Killi kenipnepAiH rugpasnukansik, rmMaponornsanbIk
OepikTiniri XXeHe e3eH cynapblH peTTey; rMAaPoNorMsAnbiKk Ke3ek MOAEri; ©3eH afbiMblH PeTTey; afblHHbIH,
rmopaenuKkanblk Herisi gereH He eKeHiH 6iny Kepek.

MocTpekBuU3anTbl: NHxeHepnik mexaHuka xaHe MamaHablk 6onbiHLWwa naHaep.

MatlV 2.2.15 MaTtemaTuka IV

MpepekBM3UTTEP: OpTa MekTenTiH 6araapnamachl AeHreniHae apudmeTuka, anrebpa, reomeTpus xaHe
«Martematuka 1», «Matematuka 2», «MaTemaTtuka 3» KypcTapbiH 6iny.

MoHpi oKbITyaAblH Makcatbl: «Matematvka 4» nNoHIH OKbITyAblH MakcaTbl, GakanaBpnapfa TabwuraT
3aHgapbl Typanbl OiniMHIH NOrvkanblK >XMHaKbl XXyMeci peTiHae »kannbl Kasipri 3aMaHfbl MaTemMaTuka
Typanbl ke3kapac kanbintTactbipy.

MaHHIH KbiCKa Ma3MYHBbI:

Komnnekc anHbiManbl  dyHkumanap  adblktamacel  (KA®).  KAD®  weri, ysiniccisgiri  xaHe
anddepeHunangaHy. KA® mHTerpanbl. AHbIKTanfaH >xaHe MEHLUIKCI3 uHTerpangapdbl ecentey. Kolum
Teopemachl. Kowwugin nHTerpanablk dopmynacel. KoMmnnekc anmakrarbl caHAblk katapnap. Kommnnekc
anHbiManbinbl pyHKUMANBIK kaTapnap. Japexenik katapnap. ®yHKuMaNapabl Aapexenik katapra Xikrey.
Tennop katapbl. JlopaH kaTapbl. Epekwe oHalwa HykTenepdiH knaccudpukaumacsl. Epekwe oHawa
HyKTenepaiH, KanbliHabicbl. KanbiHabINap apkbeinbl MHTerpangapael ecentey. Jlannac Typnengipyi xeHe
OHbIH kKacueTtTepi. Kepi Jlannac typneHgipyi. XKiktey Teopemanapbl. PumaH — MennuH ®dopmynachi.
Onepauuanelk ecenteynepai >xan auddepeHumangblk TeHOeynepre >xaHe onapablH XynenepiHid
WweLlimaepiH Tabyra KongaHy.

KyTty HaTuxenepi: TaburaTTblH HaKTbl HbiCAaHAApPb! XalblHAAFb! FbINMbIM PETIHAEr MaTeMaTuKaHblH gamy
norvkacblH urepy. Haktel npouecTtepgi 3epTTeyaiH MeToaonornsansik NPUHUMNTEPIH urepy.
MocTpekBuautTep: Xannel Ginim 6epeTiH MHxeHepnik NaHaep MeH BiTipTin wWeiFapywbl kadegpanap
OKbITaTbIH MaHAEP.

TVMS 2.2.15.1blkTManablK TeOpUsACHI XXoHe MaTeMaTUKanblK CTaTUCTUKA

MpepekBM3uTTEpP: OpTa MeKkTenTiH Oargaprnamacbl AeHreviHge apudmeTuka, anrebpa, reomeTpus
KypcTapblH Giny.

MaHAi OKbITYAbIH MaKcaTbl:

MaTemaTturKkaHbIH >Xannbl Kypcbl MamMaHHbIH MaTemaTtukanblk GiniMiHiH ipretacel 6onbin Tadbinagel. Ocbl
KYPCTbIH LleHOepiHae KocCinTik Kbi3MeTTe MaTeMaTukanblk aicTepre cymeHydiH OafFbiTTapbl Xysere
acblpbinagpl.

MaHHIH KbICKa Ma3MyHbI:

KombuHaTopuka anemeHTTepi. blkTMMangbikTap TEOPUSICbIHbIH, HETi3ri TyCiHikTepi. blkTumangpikTapapl
KOCy >koHe kebenTy Teopemanapbl. TonblK biKTUMangblk dopmynacel. banec dopmynacel. bepHynnm
cxemacbl. MyaBsp-flannacTblH TOHEpeKTiK XoHe wuHTerpanablk Teopemacshl. [UCKpeTTi XoHe yasinicci3
Ke3dencoK Lamarnap >aHe onapAblH caHAblKk cunattamanapbl. YNKeH caHgap 3aHpl. Tangamansl
TEOPUACLIHbIH  Heri3ri  TYCiHIKTepi MeH oanemeHTTepi. Tangamanblk Tacin. YnecTipiMm napameTpiH
ctatuctukanelk 6aranay. Crtatuctukanblk runotesanapgbl Tekcepy. MHTepeangbl 6aranay. CeHimginik
WHTepBan.bl.

KyTty HoTtuxenepi: TaburaTTblH HaKTbl HbiCaHAAPb! XXanblHAAFb! FbIbIM pPeTiHAer MaTeMaTuKaHblH gamy




norvkacblH urepy. Haktbl npouecTtepai 3epTTeyaiH MeToaonornanbIK NPUHLMNTEPIH Urepy.
MoctpekBuautTep: XKannbl Ginim GepeTiH MHXeHepnik naHaep MeH GITipTin WeiFapylwbl kadenpanap
OKbITaTbIH MBHAEP.




YwiHwi kypc

Bapl OKY GarbITbIHA YCbIHFaH MoaAynbAapMeH naHAaep

Ne Mopaynb MoH MoHHiIH MaHHiH aTaybl Kpea. | Ceme
UMKIbI KoAabl CaHbl c.
1 XKapatbineic | B[] 3.2.18 | Himll Xumums 1l 3 5
TaHy mogyni | B[ PHIM KongaH6anbl xumus 3 5
3.2.18.1
2 XKapatbineic | B[] 3.2.19 | STFiz KypbInbIC Xblny dunaunkachl 3 5
TaHy mogyni | B[] PFiz KongaH6ansl dunsnka 3 5
3.2.19.1
3 KoHgpiprbina | 114 3.3.3 TU KbinyeHgipriw KoHObIPFbINAP 3 5
p Mogyni no VSNS Cy any fumapaTtTapsbl XeHe copfbinap 3 5
3.3.3.1 cTaHcachbl
4 Texnonoruan | M4 3.3.4 GS 3304 | Na3beH kamTy 3 5
ap moayni no KIV Cy KOpblH KelleHAi nanganaHy 3 5
3.34.1 3304.1
5 TexHonornan | B 3.2.20 | OGV ["a3 Tepi3gi kKangplKkTapabl Tazanay 3 6
ap moayni B TTOV Cy TasapTydblH TEXHMKacCbl >XaHe 3 6
3.2.20.1 TEXHONOTUACHI
6 TexHonorvan | M4 3.3.5 | VKTS XKbiny Topantapra xxaHe KazaHablKTapra cy 3 6
ap moayni AavibiHgay
na RIV Cyabl yTbiMabl nNanganaxy 3 6
3.35.1
7 UrxeHnepnik | M 3.3.6 SGVZ FrmapaTTbl bICTbIK CYMEH KaMTY KYWeECI 3 6
xynenep 3306
MeH xeninep | M0 OVR Cy pecypcTtapbliH Kopray 3 6
moayni 3.3.6.1
8 Urxenepnik | M0 3.3.7 OTP KbinbiTy 3 6
xynenep no UsSvo CapkblHObl cyabl xaHe TyHbanapabl 3 6
MeH xeninep | 3.3.7.1 yTunusaumanay
mMogyni
9 UHuxenepnik | 1103.3.8 | VKV XKenpgety xeHe aya bantay 3 6
xynenep nQ TV Cyaobl TackiMangay 3 6
MeH Xxeninep | 3.3.8.1
MoAayni
10 | Wnxenepnik | N4 3.3.9 | Tepl KblnymeH kamty 3 6
Xynenep na SSVK CymeH xabpblKTay XoeHe KaHanusauusiHblH 3 6
MeH xeninep | 3.3.9.1 apHawnbl Xxynenepi
Moayni

Him 1l Xumus |

MpepeKBM3UTTEP — Xannbl XXaHe BeropraHukanbslk XMMmus, dunsnka, MaTemaTmka.

«KonpaH6anbl  xMMuMsA» M8HIH OKbITYAbIH MakcaTbl: PaguoTexHuka, 3MeKkTpoHMKa cananapbiHia
WHXeHepnepai pambiHoayda MaHbi3gbl Oonbin  TabbinatblH - U3MKanbIK  XeHe  KOnnouaTblK  XMMUS
TeopuanapbiH cTygeHTTepre okaty. Kbickawa ma3myHbl. XumMusanblk TepmoguHamuka. Xeiny addekrinepi.
"ecc 3aHpapbl. KMpxrodd TeHaeyi. TepMoavHaMuKaHbIH eKiHLWI 3aHbl. QHTPONUS. XUMUANbIK Tene - TEeHAIK.
dazanblk Tene - TeHAik. OnekTopxumus. [anbBaHuWKanblk anemeHTTep. beTTik KyObinbicTap. OucnepcTik
Xynenep.

KytineTiH HaTuxenep: CTygoeHT OGonbiHOa aykbiMAbl Teopusnblk GasaHblH Kanbintacybl, anFaH GinimiH
3HepreTUKa canacblHaa npakTuka Xy3iHge KongaHa anybl. XMMUAMbIK TepMOAMHAMUKA XXOHe KUHeTuKa,
dasanblk Tene - TEHAK XoHe epiTiHAiNep TakblpbliNTapblHaH anfaH BiniMiH TexHonormAnelk npouecrepai
onTUManbl XKafFganga Kyprisy keHe onapgbl 6ackapy kesiHgoe kongaHa Ginyi, anekTpoaTrap noTeHuuansl,
ranbBaHUKanblKk  3MEMEHT TeopusnapblH, MeTangblK >XeHe rasfblk 3NeKTpoATapAblH NoTeHunangapbiH
ecenTen 6inyi KaxerT.

Oky GapbiCblHOAQ CTYOEHT MblHanapdbl MeHrepyi Kaxer: anfaH OiniMiH TeopusanblK XoHe MpaKTUKanbIK
ecenTepai Wely ke3iHae KongaHa anybl, aHblKTaMarnblK )KaHe apHaibl 84e0UeTTepMeH XXyMbIC iCTEN anybl.
MocTpekBn3anTTep: ApHanbl NaHaep

PHIM KonpaHbanbl Xxumus
MpepekBU3UTTEP — XXannbl XXoHe beropraHnkanblk XMMnsl, uanka, Matemartumka.




«KonpaH6anbl XMMUA» NBHIH OKbITYAbIH MaKcaTbl: CTYAEHTTEPAIH fFbiflbiMM onnay KabineTiH xeTingipy
XXoHe TeopuanblK HEri3iH Kanay yLWiH pusnkanblk - XMMUANbIK NpouecTepaiH TYCIHIKTepi MeH Herisri 3aHaapblH
oKkbITy. KbiCcKalwla ma3myHbl: 3aTTapdbl Tangay npoueciHae uaeHTudpukauuanay, taby xsHe Kypamaac
OeniktepiH aHbIKTay, Kypamgac GenikrepaiH HemMece onapAblH CaHOblK KaTblHACTapbIH eriey, XUMMUSTIbIK,
dU3nKanblK XUMUSATbIK, MHCTPYMEHTanAblk Tangay oA4iCTepiH OKbITy. XuUMusAnblK TepMmoauHamuka. XKbiny
acbdekTinepi. TepmogmMHamMmmkaHbiH, €KiHLI 3aHbl. QHTpONUs. Xumusnblk Tene - TeHaik. dasanbik Tene -
TeHAik. Onektopxumus. anbBaHMKanbIK aNeMeHTTepP. XUMUATbIK KUHETMKA XKOHe KaTanus.

KyTineTiH Hatuxenep: CtygoeHT GovbiHOA aykbiMObl Teopusinblk 0asaHblH KanbinTacybl, anfaH 6inimiH
3HepreTuka canacbiHAa MpakTuka Xy3iHge kKongaHa anybl. XUMUAnNbIK TepMOOUHAMUKA KOHE KUHeTuKa,
dasanblk Tene - TEHAIK XXoHe epiTiHAinep TakblpbiNnTapblHaH anfaH GiniMiH TexHONornsanelK npouectepai
onTUmanabl Kafgamaa Kyprisy eHe onapabl Backapy kesiHoe kongaHa 6inyi, anektpoaTap noTeHumansl,
ranbBaHUKanblK 3MEMEHT TeopusinapbiH, MeTanablk >XeHe rasablk anekTpoaTapabiH NoTeHuMangapbiH
ecenTten Ginyi Kaxer.

Oky GapbiCblHOA CTyOeHT MblHanapabl MeHrepyi Kaxet: anfaH GiniMiH TeopuAnblK XaHe MpaKkTUKanblK
ecenTepai WweLly kesiHae KongaHa anybl, aHblkTamarblk KoHe apHalbl 94ebneTTepMeH XyMbIC iCTel anybl.
MocTpekBn3anTTEp: ApHanbl NaHAep

STFiz Kypbinbic Xbiny dusukacol

MpepekBM3UTTEPi: MaTeEMaTUKa, PU3NKA, KypbIbIC PU3MKACHI, Xbifly Macca anmacy, TepMoanHaMuka.
OKbITYy MakcaTbl :CTYAEHTTEepP Xbly >XOHe Macca anMacy TeOopusiCbiHaH >XKaHa 3amaHfbl TYCiHiKTepai
navganaHa oTbIpbiN >Xbily TOpTiOIH peTTey, fuMapaTTbiH, ayanblk TopTiBiHiH KypbinbICTbl  KopLuayLUbl
KypbinbiMAap apkbifbl  biIFangblk, >KbINYAblH,  ©TIMAINIMHIH Kby  U3UKanblK HEri3iH - KypacTbipyMeH
BannaHbICTbl NpoLeccTepai kKapacTbIpy XaHe TYCiHY YLUiH TEOPUSNbIK XXaHe Taxipubenik 6inimai any.
Kbikawa masmyHbl: Kopliaynap apkbinbl cTaumoHapnbl xbiy 6epy. bip Hemece bGipHelle kabaTTbl
KopLuayLlbl apKbiSibl Xxbiny 6epy. Koplaynap apkbifbl cTaunoHapbl eMec Xbiny 6epy. KopLiaywbiHbIH, Kby
MHEepLUMSCbIHbIH cunaTTamacsl. KopliayLlbl KypblfbIMHbIH, Xblfly TYPaKTbibiFbl. KyHpaanaunacbiHbIH 9CepiHEH
Tepese MeH Menfip emec Kopluaynap apkbinbl XblnygblH Tycyi. KopwaynapblH, bifFangbl XeHe Xbiny
eTimainik TopTibi.

KyTineTiH HoTuxkenep:

CTtyageHT xacamn 6iny Kepek -umapattap MeH TypfblH fuMapatTapiblH (6HAIPICTIK, TYPFbIH) XaHa 3aMaHfbl
KopLlayLlbl KypbifibiIMAap YLWIH CbIPTKbl €CenTi Xaraanblabl TaHgayabl Herisgen xxoHe Tangan 6iny;6epinreH
blNFangbl Temneparyparnblk TOpTIBiHIH iWiHAe cakTanyblHaH XXOHEe CbIPTKbl KNMMMAaTTbIH, 9CepiHeH GernMeHiH
KOPFaHbICbIHbIH CEeHIMAINIri XafblHaH Kopwaynapabsl 6aranay meH >xobanaygbl;KbinymnblK SHEprusiHbl
yHemaeyai ymbiMaacTblpyAabl.

CTtyneHT b6iny Kepek- 6enmeneri 6eTTep apacblHAaFbl Xblfy anmMacyblH ecenTen wWbiFapyabl;6enveHiH xoiny
OanaHcbIH;KopLlaynap apKblnbl CTaunoHaprbl XXaHe CTaumoHapbl eMec Xbiny 6epyiH;kopLluaynapabiH Xbly
OTKI3MLTIK >XoHe binFangbl TOPTIOiH;KopLUayLLbl KypbiNbiIMAAPAbIH aya eTiMAiniri MeH fumapaTtTbiH, ayarnblk
TOpTIiOiH;06NMeHIH XbINynblK TypaKTbINbIFbIH;TOYNIK OoWbl NanganaHy XardanblHblH KeNaeTy XyheciHaeri
KaXKeTTi awnbl Xarganbl (MUKPOKNMMAT) MeH BenMeHiH, Xbiny TopTibiH.

MoCTPEKBUINUTTEPKbINBITY, XbINTYMEH KaMTY.

PFiz KonpaHb6anbi dou3uka
MaHAi OKbITY MaKcaTbl:
«KongaHbanbl duamkaHbl» OKbITYAbIH HETi3ri MakcaTbl:

—  9rneMmHiH 3amaHayu puankanslk 6enHeciH kanbinTacTbIpy;

— KIaccukarnblk XaHe Kasipri 3amaHfbl (un3MKaHblH TEOPUACHIH, ipreni 3aHgapbiH kongaHa 6iny,
COHbIMEH KaTap Kacibu KbI3MeT XKYWeCiHiH Heri3i peTiHae dusnkanblk 3epTTey a4icTepiH KongaHy.
Kbickalla Ma3MyHbl:  MexaHuka, Monekynanblk du3nka, TepMoauHaMuKa, anekTp, MarHeTusm, OnTuKa,
KBaHTTbIK XXaHe A4ponblKk (hU3NKa XoHEe HAHOTEXHOMOrsa usmkachl.
KyTiniTeH HaTuxkunenep: BepinreH KypcTbl OKy HOTUXeCIHAE CTYAeHTTepAe KanbintTacaabl:

— «KonpgaHb6anbl dusvka» MaHiHiH ap Typni Genimaepi OoMbIHWA MBHHIH (TEOPUANBIK XAHE 3epTTey
— ToXipbuenik oKy ecenTepi) XannbinaHfaH TUMTIK eCEeNTepiH WeLlyai yIpeHy;

— TeopuAnblK XaHe Taxipbuenik 3epTTey aaicTepi KOMeriMeH anbliHFaH HaTWXXUENepAiH HaKTbINbIK
AapexeciH baranayabl YUpeHy;

— CTyOeHTTepaiH WhifapMallbifblK OMnaybliH AaMbITy, ©3iHAIK TaHbIMAbIK iC — apekeTke MallblKTapy,
dusnkanslK xargannapabl KOMMNbOTEP KorfaHa oTbipbin MoAenbaeyai YUpeHy;

— 3amaHayw erwleyill KypangapbiMeH Taxipbue Xyprisdy »aHe OHblH HaTWKeNnepiH eHaeyai ympeHyai
KanbiNnTacTbIpy;

— Oonawak MaMmaHabIKTbIH KongaHbanbl ecentepiHAeri HaKTbl u3MKanblKk Ma3MyHbIH awa 6inyre
YWpEHYy.
MocTpekBuanTTep: ApHaibl naHaep

TU XbinyeHaipriw KoHAbIpFbLINap
MpepekBusuTTepi: «Kbiny eHaipriw KoHAbIpFbINap» oKy 6argapnamacbiMeH, MateMaTtuka, usuka, xumus,




WHXEeHepNiK Xynernep, rmapasnuka, Xbiny xaHe Man anmMacy neHaepimeH 6annaHbICThl.

OKbITY MakcaTtbl: CTyQeHTTepre TeopusarnblK xaHe Taxipnbenik 6inim 6epy. COHbIMEH KaTap, TEXHWUKaHbIH,
AamMyblHa 6annaHbICTbl, Kasipri KeseHde nanganaHbinaThiH XKblly OHAIPTIW KOHObIPFbINApAbIH XXYMbIC Xacay
KaFmganapblH, KypbifibiMbl MEH XbINYNblK €CEenTeyiH, Kby OHAIPri KOHAbIpFbiNapabl YWnectipygi, Xbiny
OHZIprill KOHAbIPFbITApAblH KaHKACbIH, KanTanybiH, KyObipnapbiH, cyOy KypangapbiH OKbITbIM YAPETY.
Kbickawa ™masmyHbl: «XKbiny eHAiprill KOHAbIpFbINap» MNaHi OTbIHHbIH KacuveTTepi, cunaTtTamanapbl,
ornapfblH, XaHy npouecTepi XeHiHAe, HEri3ri, KocbiMLia XabablKTapAblH KypbibiMbl MEH >XYMbIC aTkapybl
XeHiHae manimeTTep Bepineai.

KyTtineTtiH HaTuxenep: - OTblHHbIH Typrepi MeH cunatTamanapbl; KaTTbl, CYWblK XoHe ras Topisai
OTbIHAAPAbIH >XaHy NPOLECCTEPiIH ecenTey; KaHy TeOPUSICbIHbIH, HEM34epiH XXoHe OTbIHAbI eHAipicTe XafFyabl
YMbIMOACTBIPY; XbIy ©HAIPrill KOHAbIPFbINapablH, HEMi3r aNemMeHTTepiH, Kbl3ablpy 6eTTepiH, KypblnbiMaapbiH,
Xblfly GanaHcbIH, TEXHONOMNAMNbIK HOBaMbIH; KEMEKLLI xababiKkTapabl XaHe Xblny eHAIprill KoHAbIPFelnapabl
navpganaHa binyi kaxer.

Kenecinepgi xxy3ere acbipa anynapbl TUic:

- KbITy eHAIpril KoHAbIpFbinapabl Xobanay KesiHOoe KepeKTi KepceTKiwTepdi, Xblly 3Heprust gavbiHaay
KesiHOe TexHonorvsanelk cynbanapgbl ecentey XoHe AanbiHAay; XbU1y ©HAIprill  KOHAbIPFblapabiH
aMneMeHTTepiH Kabbingay; Xbifly SHEpPrusicbl, OTbiHAAPAbl YHEMAI NawganaHy; KopliafaH opTaHbl 3MsHAbI
3aTTapgaH Kopray.

MocTpekBu3anTTepi: «WHXeHepnik Xyrhenep XoHe xeninep» MamaHabifbl OOMbIHWA KaXeTTi OKy
OargapnamanapbiHOa KepceTinreH naHaep.

VSNS Cy any fumapartTapbl XaHe copan cTaHcachl

MaHAi OKbITYAbIH MaKcaThbl

«Cy any fumapatTapbl 8He copan CTaHCacbl»  MBHIH OKbITY, CYMEH KamMTamachl3 eTy XyWhenepiHge
KonganblHaTbiH Cy any fuMapaTTapbl MEH copan CTaHuusanapbl aTkapaTbiH Kbi3METi, onapabl xobanay
Herisaepi, Nnanganany xargannapbl XXeHiHae cTyaeHTTepre b6inim 6epy MakcaTbiHAa aTkapbinagpl.

MeHai okbiTyablH Macenenepi. «Cy any fuMapaTtTapbl XoHe copan  CTaHuusnapbl» MoHiH OKy
HOTWXeCiHOe CTyAeHTTep cy any fumapatrTapbl MeH copan  CTaHUUACbIH HOPMAaTUBTIK-TEXHUKanbIK
KyXXaTTapfa celkec xxobanay, Heriari )xeHe KeMekLUi xababikTapabl TaHgay ecenTepiH Xyprisy, xababikrapabl
AypbIC NanganaHy, KOHAbIpFbiNapAblH XXYMbIC TOPTIOIH eHAIPICTIK XaFganFa conkec peTTey, onapabl ChiHAKTaH
oTKepy a4iCTepiH MeHrepyi Tuic.

MaHAi oKkbITyAbIH HOTUXKeciHAe cTyaeHTTep:Cy any fMMapaTtTapbl )kaHe copan CTaHUusinapbiHbIH
aTkapaTblH KbI3METiH, onapabl xobanay HerisgepiH, KypamblH, HETi3r )XaHe KeMeKLLi )abablKkTapabl
TaHgayabl, TEXHONOrMANbIK NpouecTepaid TopTiDiH e3repTyae Heriri )xabablKkTapablH, )KYMbIC TOPTIOIH
ecenTteynepre covikec peTTeyai, TacbiMangaHaTtbiH CyFa 6annaHbICTbl XYMbIC TOPTIBiHIH e3repyiH ecenTteyai
OKbIN yrpeHes,.

KaHagaH WhIKKaH fbINbIMU-TEXHUKATbIK XXeHE aHblKTaMarblk aaebueTtepai kongaHy, fumapatrtapablH XaHe
cTaHuuanapablH, TexHWKanblK cunatramanapblH aHblkTay  apKblfibl onapiblH TEeXHUKO-3KOHOMMUKAnbIK
TMiMainiriH 6aranayabl MeHrepegi.

MpekBu3nTTEp: MatemaTuka, du3nka, rvapaBnvka, cbi3ba reoMeTpusicCbl XoHe WHXeHeprnik rpaduka
naHAepiHe Herizgeneqi.

MocTpekBM3NUTTEP: aTanMbill NBHHIH 6iniM KoCinTiK MoHAI WrepreH Kesge >XoHe OUNNOMAbIK KYMbIC
AanbliHoay 6apbICbiHOA KaXeT.

GS 3304 las6eH KamTy

MpepekBM3UTTEpi: MaTemMaTuka, puamKa, XUMUSA, UHXEHEPIIK Xyrnenep, XblnyeHaiprill KOHAbIpFbINaphbl
NoHAEPIHIH Heridaepi 6oMbIHLLIA KypacTbIpbIFaH.

OKbITY MaKcaTbl: OKyLblniapabl Teopusnblk 6iniMaepmeH kamTamachi3 eTin, iC Ky3iHAe bICTbIK CYMeH KaMTy
XynenepiH obamnay XoHe KypbinblMAapbiH ecentey oAiCTepiMEH TaHbICTbIPbIN X8HEe MOHTaKaay MeH
nanganaHy HerisgepiH ynpety 6onbin Tabbinagpl

Kbickalla Ma3myHbl: OKylLlbinapFa Teopusanblk biniMgepmeH kamTamacbid eTin, ic Xy3iHge rasbeH
xabgpikTay  kymenepiH >xobanay »oHe KypbinbiMAapblH ecenTey oAicTepiMeH TaHbICTbIPbIN XaHe
MOHTaX[ay MeH nanganaHy HerisgepiH ynpety 6onbin Tabbinagp!.

KyTineTiH HaTwxenep: 6iny Kepek - rasbeH >xababikTay >KyhenepiHiH TyprnepiH MeH KypbifibiMbl XXoHe
onapiblH cunaTtTamanapblH; ras LbifbIHAAPbIH XoHe onapAbl TapaTty TopTinTepiH KypacTblpyblH;  ras
KyOblpnapblH Tecey TocCinaepiH XeHe onapblH rMapaBnuKanblk ecenTey aAicTepiH; rasbeH >xababikTay
XYNenepiHiH Ka3ipri 3aMmaHfa Cankec KOHAbIPFbINapbiH KongaHyabl.

COHbIMEH KaTap - Teopuanblk binimgep MeH Aafabinapapl ic Xy3iHAe KongaHyabl; Xbiny afblHAApbIH XaHe
XbIy MEH ras LWhbIfbIHAAPbIH aHbIKTay SAICTEPiH; XepPrinikTi XaHe opTanblKTaHObIPbINFaH XbITYMEH KaMTy
XoHe rasbeH xabablkTay KywenepiH >xobanay ogicTepiH; XbITyMEeH KaMTy XaHe ra3beH ababikray
XKyWenepiHiH, Heri3ri xabablkTapblH Ka3ipri 3amaHfa CoMKeC TananTapMeH Tahdan anybl; Xbify XXeHe ras
XeninepiH kantagaH KypacTblpyabl, eHOEYAI XaHe nanganaHyabl.

MocTpekBn3anTTepi: «VHXeHepnik >Ky/henep >KaHe »Keninep» MaMmaHObIfblHbIH  XYMbIC  OKYINbIK




XocnapblHAa KecCinTik NeHAepi Aen eCKepinreH.

KIV 3304.1 Cyabl KOpbIH KewleHAi nanganaHy
MpepekBu3antTepi: «MartemaTtuka», «dusnka, «MHdopmaTukay, «Xumusiy, «3konorusiy, «OHaipic
KocinopblHAApbIHAH cyabl akeTyy», « Cy pecypcTapbliH TviMai nanganaHy», «CyMeH KamTy >XoHe Cy OKeTy
XyrenepiH akcnnyatauunanay», «Fumapatrap MeH UHXeHEePNIK XXynenepai kanta Kypy».
OKbITY MaKcaTbl: Cyabl NanganaHy HerisgepiHeH TeopUsnbIK XaHe npakTukanbik 6iniv 6epy.
Kbickawla masmyHbl: Ccyabl nawmganaHy Herisgepi, cyabl nanganaHygblH Knaccudukauumsacsl, Cyabl
nanganaHy xeHe cy xibepyaiH aHanua aaicTeMenepiH aHblKTay, kanaga cyabl navganaHy 3aHablnblKTapbl
MeH haKToprapbIH aHbIKTay, 3KOHOMMKA canacbliHOaFbl CyAbl NavganaHy HerizaepiH aHbikTay, CTyAeHTTepai
KasakctaH PecnybnukacbiHblH Cyabl nanganaHybiHbiH MacenenepiMeH TaHbICTbIPY.
KyTineTiH HaTwxenep: NMoHAai oKy HoTMXXeCiHOE CTYAEHT Biny Kepek:

- CyAbl KeleHAi nanganaHy canacbiHaarbl Heri3ri TepMUHAEPI MEH aHblKTamanapbiH;

- cydbl NavganaHygblH KnaccudukaumanapbiH;

- 9KOHOMMKa canacblHAa XeHe kanaja cyAbl nanganaHyFa acep eTeTiH hakTopnap XaHe KypblinbiMaap
Heriai;

- Cy TYTbIHY MeH cy Xibepyaeri HopMarblK 94iCTepIH;

- cyAbl NanganaHy MeH KoprayablH epexenepiH;
COHbIMEH KaTap icTen 6iny kepek:

- KasakctaH Pecnybnukacel 6oibiHWa cy xibepy aHe OHbl NanganaHygarbl Kasipri cypakrapabl wellyre
KypcTafbl OinimiH KongaHy;

- OHEPKACIN KaXeTTiniriHe XaHe LwapyalubinblK aybl3 CyblHa CyAbl TUiIMAI NarpanaHyra bara 6epy;

- cy xibepyaeH xaHe cyAbl navpanaHygaH Taxipubenik oHe CTaTUCTUKanblK MAriMeTTEPMEH XXYMbIC
Xacay.
MocTpekBuanTTepi: MamaHObIKTbIH, XYMbIC XOCMapbiIMEH KapacTblpbiifaH, «WHXeHepnik Xynenep xaHe
Xeninep» MaMaHAbIFbIHbIH KECKiHAI NoHi. «AfblIHObI peTTey», «OHAIPICTIi CyMeH KamMTamachbl3 €Ty XXaHe Ccy
Xibepy», «Cy pecypcTapblH »xocnapray »xoaHe 60ackapy», «Cy wapyawbibifblH xobanay», «Cy
LapyaLlblfblfbIHbIH 3KOHOMUKAChI».

OGV Ta3 Topi3gi kKanabiKTapAabl Tazanay
MpepeKBM3UTTEPI: OKbINaTbIH NAHAI urepyre kaxxeTTi OypbiH OTINreH naHaep — MmatemaTtuka, Puanka, Xmmus,
3KONOrns, aKONOrnAnbIK inimaepaid Herizgepi, MeMNEKeT XaHe KYyKblK HEridgepi, 9KoNornsanblK KYKbiK.
OKbITY MakcaTtbl: «[@a3 Topi3gi kangblkTapabl Tasanay» MoHi aTmocdepaHblH Kypambl MEH KYpbifbIMbIH,
aHTpornoreHAik apekeT HaTWXeciHAe aTMocdepanarbl aykbiMAbl XaHe rnokangi esrepynepi, atMmocgepaHsbl
nactaHygaH KopfrayablH a4icTepi MeH Tacinaepi okbITblnags!.
Kbickalla Ma3myHbI: [18HA] OKbITYAbIH MakcaTbl - CTYAeHTTepAe aHTPONoreHaik 9peKkeT xaHe onapb! weLly
XongapblHbIH HOTUXeCIHAE aya anabbl xafaarbiHAa SKONOrNAnbIK Macenenep TYCIHIrH KanbinTacTbipy.
KyTineTiH HoTuxkenep: NMoHAi OKyAblH HBTUXECIHAE CTYOeHTTep:

- aTMocdepaga nacrarbll 3aTTapablH TapanyblHbIH HEri3ri KacueTTepi MeH 3aHabINbIKTapbIH;

- atMocdepanblk ayaHbl KopFayablH KYKbIKTbIK HETi3iH;

- eHAipicTik KacinopbliHAap YWiH aTMocdepara nacTafbil 3aTTapdbl LWbiFapyablH HOPMaTUBTI
TananTapbilH;

- OHAIpIiCTIK KacinopblHOAApAa LWaH >kaHe rasgapdaH TasapTkbll XabAblKTbiH  KypblibIMbl  MEH
nNpuHUMNTEpPIH Binyi kepek.
MocTpekBM3uTTEPI: NoHAi OKbITY BapbicbiHAa anbiHFaH GiniMaepai KongaHaTblH MaMaHAbIKThIH XKYMbIC OKY
XocnapblHoa KenTipinreH neHAep TidiMi:  WbIFApbINaThiH - rasgapgsbl  Tasanay MeH nanpanaHyabiH
TEXHOMOMMANbIK XXyWenepi, 3KONOrmanblK Kykblk, TaburaTTbl nanganaHyablH SKOHOMMKAChl, 3KONOTMUSANbIK.
capanTtama.

TTOV Cy Ta3apTyAblH TEXHMKACbl X9HEe TEXHOMNOruAChI

MpepekBn3uTbl: «Pusmka», «Xumusy», «Cy XUMUACHI XoHe MUKpobromnornsi» xeHe Tafbl Gacka apHambl
neHaep 6asacbiHa HerisgenreH.

OKbITYyAbIH MakcaTbl: - [1oHAI OKbITyAbIH MakcaTbl Oonbin CTygeHTTepre Taburn xoHe akaba cynapgbl
OHAeY XaHe Tasanay TEXHOMOrusiCbl Typarnbl TYCiHIK KanbiNTacTbIpy XeaHe anfaH GinimaepiH cy wapyallbinbIK
canacblHAarbl Macenenepai wewyre kongaxa 6iny.

Kpickala Ma3myHbl: «Cy TazanayablH TEXHMKAChl XoHEe TEXHOMOIMSACHI» NaHi FuMapaTTap, Xeke o0bekTinep,
TYPFbIH XXannap XaHe eHAIPICTIK kacinopbiHAAPbLIH CyMEH XababIKTay xaHe nac cyabl aKeTy Xynenepi Typanbl
TYCiHiK NeH onapApblH Heri3ri cyndanapbiH, KypbinbiIMAApPbIH OKbITagbl.

KyTtineTiH Hatuxenep: [NoHai oKy GapbiCcbiHAA CTYAEHT

Binyi kepek

- Kasakctan PecnybnukacbiHgarbl Tabusm xxaHe capkblHObl CynapAbl TasanayablH Herisri macenenepi;

- TabuFn xxeHe capkblHAbI cynapabl TazanayablH cynbackl MeH afici;

- Tabufn xaHe capkblHAbI cynapabl TazanaykypbinbiMaapbiHAarb! cy KyObiprapbiHbIH Typnepi MeH




KOHCTpyKUMsiNapbl;
- Tabufn XaHe capkblHAbI CynapAbl Tazanay KypbinbiMgapbiHOarbl Cy KybbipriapbiHecenTey Herizgepi.

lcten anybl kepek:

- Cy TasanaygblH TeXHOMNOrmsAnblK cynbaceiH TaHaan Giny;

- TabuFn XXaHe capkblHAbI Cynapabl 6HAeY XoHe Tasanay NpouecTepiHiH, Heri3ri napameTprepiH aHbIKTay;

- Tabufn xaHe capKbiHAbI Cynapabl Tasanay a4iciH TaHaay;

MocTtpekBn3autTep: Oyn NeHHeH anfaH GinimaepiH bonallakTa oKbITbiNaTbiH apHanbl NBHAEpPai OKyaa XaHe
annnomaplk xxobaHbl JanbiHAayaa KaxeT 6onaabl.

VKTS Xbiny TopanTtapfa XXaHe KasaHAbIKTapfFa cy AaubiHAay
MpepeKkBMU3UTTEPI: MaTeMaTuKa, PU3NKa, XUMUS, XKblfy reHepaTUBTI KOHAbIPFbINap, XbITYMEH KaMTy.
OKbITY MakcaTbl: cTyaeHTTepre «KasaHOblKTa >xaHe Xbly xeniciHae cy AganbiHgay» naHi XXOK-ga xeHe
Xblnly Jkenicinge  cy pJdavblHoayda — Tapany o4icTepi, Xbly TexXHuWKanblK Kypbinfbinblpga ToT 6Hacy
Typanbl,COHAAW aK Herisri Cy AavblHOay aaici  KypbinfbinapblHAafbl Ty34bl kabaTTblH, Ty3iny npoueciHiH,
KepiHiCiH ycblHaabl.
Kbickawa ma3myHbl: Cy canacblHbIH KepceTKiluTepi MEH cunatTaMmanapbl Xaunbl Xanmnbl TYCiHiK; arperaTTbl
KasaHAblKTapaa XXeHe TexHuKanblK kasaHOblKkTapAda Ty3gany npouectepiHe )anmnbl TYCiHiK; XKOK xeHe xbiny
xXeniciHaeri  Cynbl-XMMUANbIK  TOpTin; Cy ©HAeyAiH LWery XeHe MarHuTTi oaictepi; cy AanbiHaay
KOHAbIPFbINAPbIH OPHATY XXoHe acep eyTy NPUHUUNTEPI; CYy AerasauusiCbiHblH TeopeTuKanblK Herisaepi XoHe
npakTuKanblK agictepi.
KyTineTiH HoTxxenep: CTtyaeHTTep 6iny Kepek

- Cy canacblHblH KepCceTKilUTepPi MEH cunaTTaManapb! Kawnbl XXannbl TYCIHIKTEPIH;

- arperatTbl KasaHOblKTapAa >8He TexHuKanblK KasaHablkTapda Ty3garny npouecTepiHe >Kannbl

TYCiHIKTEPIH;

- JKOK xoeHe xbiny xeniciHgeri Cynbl-XMMUAnbIK TOPTINTEPIH;

- Cy eHaeyaiH LWery XaHe MarHuUTTi agicTepiH;

- Cy JanblHOAy KOHAbIPFbINApbiH OpHATY XaHe acep eTy NPUHLMNTEPIH;

- Cy ferasaumsiCbiHbIH TeOpeTUKarnblK Herisgepi xxaHe npakTukanblK 84iCTepiH.
MocTpekBn3nTTepi: «VIHXeHepnik Xynenep xoHe Xeninep» mMamaHAbIfbiHbIH XYMbIC OKyIblK XocnapbliHAa
KaCiNTiK NeHaepi Aen eckepinreH.

RIV Cyabl yTbimabl napanaHy
MpepekBu3anTTepi: «MartemaTuka», «dusnka», «MHdopmaTukay, «Xumusiy, «konorusy, «BHaipic
KocinopbiHAapbiHaH cyabl akeTy», «Cyabl keweHai nanganaHy», « CyMeH KamTy X8He Cy 9KeTy XyWmenepiH
akcnnyataumsanay», «Fumapartap MeH UHXeHepnik Xynenepai kanta Kypy».
OKbITYy MakcaTtbl: Cy pecypcTapblH TWIMAI NanganaHy Heris3gepiHeH TEOpUAIbIK XaHe NpakTukanblk Ginim
Oepy.
Kbickalla MmasMmyHbl: cydbl TWiMAI MangjanaHy Herisgepi, cy pecypcTapbliH  TuiMAi narganaHygbiH
Knaccudukaumscel, cyabl TMiMAi nanWganaHy xeHe cy XibepydiH aHanu3 agicTemenepiH aHblKTay, kanaga
cyabl TMiMAi NarnganaHy 3aHabiNbIKTapbl MeH hakTopnapbliH aHblkTay, 3KOHOMUKa canacbiHaafbl cyabl TUiMAI
navganaHy HerisgepiH aHblkTay, cTyaeHTTepai KasakctaH PecnyGnuvkacbiHbiH - cyabl NanganaHybliHbIH
MacenenepiMeH TaHbICTbIpPY.
KyTineTiH HaTuxenep: MNaHai OKy HOTWXKeCiHAE CTYAEHT Biny Kepek:

- Cy pecypcTapblH TMiMAI nanganaHy canacblHaasbl HEri3ri TepMUHAepi MeH aHbIKTaMmanapbiH;

- CYy pecypcTapblH TWiMAI NanganaHygblH KnaccudukaymanapbiH;

- 3KOHOMWKa canacbliHOa XeHe kanaja cydbl TWiMAi nanganaHyra acep eTeTiH dhaktoprap XeHe
KypblribiMaap Herisi;

- Cy TMiMAI TYTbIHY MeH Cy Xibepyaeri HopmanblK 84iCTepPIH;

- cydgbl TMiMAi nanganaHy MeH KoprayablH epexernepi;
COHbIMEH KaTap icTen biny kepek:

- KasakctaHn Pecnybnukackl 6oibiHLIA Cy Xibepy aHe OHbl NavaanaHyaarsl Kasipri cypakrapabl WweLlyre
KypcTarbl OiniMiH Konaawy;

- OHEpKaCin KaXeTTiniriHe xaHe LapyalbinblK aybl3 CybiHA cyabl TMiMAI nanganaHyra 6ara 6epy;

- cy xibepyneH xaHe cydbl TMiIMAI nanganaHydaH Taxipubenik xeHe cTaTucTuKanblk ManiMeTTepMeH
XYMbIC Xacay.
MocTpekBuanTTepi: MamaHObIKTbIH, XXYMbIC XOCMapbIMEH KapacTblpbiniFaH, «MHXeHepnik xymnenep xoHe
Xeninep» MaMaHAbIFbIHbIH, KECKIHAI NaHi. «AfblHAObI peTTeyy», «OHAIPICTIi CyMeH KamMTamachbl3 eTy XoHe Cy
xibepy», «Cyapl keweHai nanganaHy», «Cy pecypcTapblH )ocnapray xaHe 6ackapy», «Cy wapyallbifiblfbiH
xobanay», «Cy wapyallbifbiFbIHbIH 9KOHOMMKAChI».

SGVZ 3306 FumapaTThbl bICTbIK CYMEH KaMTy XyMheci
MpepekBn3nTTeEpi: «blCTbiKk CyMEH KaMTy XXynenepi» naHiHiH O6argapnamackl MaTemaTtuka, usnka, Xumus,
WHXEHepPNIK Xynenep, XblfblTy, XblNYyeHAIprill KOHAbIPFbINapbl, Xbiy XoHe ras Xeninepi nNaHOepiHiH




Herisaepi 60MbIHLLA KypacTbIpbIffFaH.

OKbITYy MakcaTbl: MakcaTbl OKylLUblnapAbl Teopusnblk BiniMaepmeH kamTamachbl3 eTin, iC Xy3iHOe bICTbIK
CyMEH KaMmTy XywenepiH >kobanay XaHe KypbibiIMAapblH ecenTey ohiCTepiMEeH TaHbICTbIPbIN XoHe
MOHTaX[ay MeH namnganaHy HerisgepiH ynpety 6onbin Tabbinagpl.

Kbickawla Ma3mMyHbI: bICTbIK CyMeH KaMTy Xynenepi Typanbl Xannbl MeniMeTTep MeH ecenTey 8AiCTepiHiH
Herizoepi GepinreH. bICTblIKk CyMeH KaMTy >XyWenepiHiH NpuHUMNManbAbl cynbanapbl KenTipinreH oHe
onapabliH, KypblibIMAAPbIHbIH, KYMbIC aTKapybl KapacTbipbifiFaH.

KyTineTiH HaTuxkenep: 6iny KepeK - bICTblK CYMEH KaMTy XXyMenepiHiH TyprnepiH MeH KypbifibiMbl XaHe
onapfblH, cunatTaMmanapblH; bICTbIK CY LUbIFbIHAAPLIH XXoHe TapaTy TapTiNTepiH KypacTblpyblH; bICTbIK CYMEH
KaMTy XynenepiHiH KyOblpnapblH Tecey ToacinaepiH MeH onapablH rMapaBnuKanblk ecenTtey aiCTepiH XaHe
bICTbIK CYMEH KaMTy XyMenepiHiH ka3ipri 3amMaHfa calikec KOHAbIPFbINapbiH KONAaHyAbI.

COHbIMEH KaTap - TeopusinblK OiniMaep MeH pfafgpinapgbl ic XKy3iHAe KongaHvydbl; bICTbIK CY
WbIFbIHAAPBIH MEH XbINy afblHOAPbIH aHbIKTay 9AiCTEepiH; XEepPrinikTi XaHe opTanblKTaHObIPbINFaH bICTbIK
CYMEH KaMTy >yrenepiH xxobanay aficTepiH; bICTblK CYMEH KaMTY XXYMenepiHiH Heriari xxabablKTapbiH Ko3ipri
3amaHfa CcalrKec TananTapMeH TaH4an anyabl )XaHe bICTbIK CyMEH KaMTy XXYWenepiH kanTagaH KypacTbipyabl,
eHAeyai aHe narganadyabl.

MocTpekBn3anTTEpi: «UHXEHEPNiK Xynenep xeHe xeninep» MaMaHAbIfbIHbIH KYMbIC OKYIbIK >XOcnapbiHAa
KaCiNTiK NeHAepi Aen eckepinreH.

OVR Cy pecypcTtapblH KOpfay

MpepekBusuttep: "Mudopmatnka" "Akonornsa”, "Tnopometpus”, "HxeHepnik rugponorus”, "Meoakonorns”,
"'mppoakonorunsa".

MeHAai oKbITyAblH MakcaTtbl: [1oHAOI OKbITYAbIH MakcaTbl - Cy KOpnapblH KOpfFay XoHe cyabl YTbiMAbl
navganaHy canacelHga Toxipmbenik xoeHe Teopusanblk 6anim 6epy.

Kbickawa ma3myHbl: Cynbl opta. Cy opTacbiHbliH —avblpMmallbinbiktapbl. Cy KopnapbiH — 3epTTey.
TabwuratTarbl cy avHanbiMbl. Cyabl TazapTy xongapbl. CyablH dunsnkanblk kacueTi. XuMuanblk kacueTi. XKan
3aTTapmeH oapekeTTecyi. Kypaeni 3attapmeH opekettecyi. Cy kKopnapblH TuimMai nanganaHygblH Herisri
OafbiTTapbl, TasanaygblH >XaHa TEXHOMOrMAnapblH KongaHy, yWbiMAacTbipy Lapanapbl. >Kep ycTi cy
06bekTinepi.Cy angbiHOapbl - ©3eHAep XoHe conapfa TEHECTIpinreH kKaHangap, kengep, Cy kKorWmManapbl,
TOoFaHAap xaHe backa ilwki cy angpiHaapbl, ayMmakTblk cynap (My3gbikrap, 6arnakrap).

YKep actbl cy 06bekTinepi.Cy TYTKbIW avmMakTap, Tay-KeH XbIHbICTapbIHbIH, XWEKTEPI MEeH KelleHaepi.
XKep actbl cynapbiHbiH 6accenHi.>Kep actbl cynapbl OpblHOAapbl MeH y4dackenepi.>Kep acTbl cynapbiHbIH
KYprblKTa Hemece Cy acTblHaH Tabufu WbiFybl.2Kep KoMHaybIHbIH CyNnaHabIpbifFaH ydyackenepi.

KyTineTiH HaTuxenep: cTyaeHT 6iny Kepek:

- CY KopnapblH Kopfay XaHe nanganaHy canacbiHblH HEri3ri TepMUHAEPI XXoHEe OHbl aHbIKTay;

- CyAbl Nanganany Knaccuukaumnscel,

- 3KOHOMMKa cananapblHAa >XaHe Kananapgafbl Cy TYTbIHY XOHe Cy 9KeTyAiH acep eTy dakTopnapbl MeH
TONTacTbIpy epeKLenikTepi;

- KP cy KopnapblH KopFay aHe nanjanaHy AUHaMUKachl XeHe KypbIfnbIM KepceTKilTepi;

- Cy[bl SKETY XoHe cyabl TYTbIHY MerLleprepiHiH, agicTepi;

- CY KopnapblH Kopfay epexenepi;

- YATTbIK LapyawbinblK cascaTbiHblH,  CTPATEruMsCblH XOHE KOHLENUUSACHIHbIH  GapblHWa  KaXeTTi
bargapnamanapbl MeH xobanapblH Xy3ere acbipy;

icTer anagbl:

- KP cymeH xabgplkTay >k8He Cy TyTbIHYAbIH Kasipri 3amaHfbl MacenenepiH Lwewy ywidH Kypc OGiniMiH
nanganany;

- KP cy Kopray xaHe nanganaHy guHamukacbl MeH KypblribiIMAapbIHbIH KOPCETKILITEPIH Tanaay;

- OHAIPICTIK KaKeTTinikTep MeH LwapyalwbifblK - aybl3 Cy YLWIiH CygblH TWiMAINIiriH nanganadygbiH G6aracbiH
Gepy;

- cyObl 9KETY MeH cyabl TYTbiHy BoWbIHLIA 3KCNepuMeHTanapl XeHe cTaTucTukanblk 6epiHainepmMeH Xymbic
Xacay;

Urepy kepek:

- CyMeH ababIKTay >XaHe cyabl 9KeTy GepiHAinepiH XuHakTay;

- Cy KOpnapblH KOpfay XaHe navjanaHy UHamMukacbl MeH KypbinbiMOapbiHbIH, KOPCETKILUTEPIH Tangay XoHe
cuHTe3gey;

- 9p-Typni AeHrenni 6ackapynarbl Cy KOpiapblH KOpFay »XaHe nanganaHy Xafgannapbl Typarnbl aHanuMTukanblk
Xasba KypacTbipy.

MocTpekBn3uTTep: "Cy KopnapbiH KeweHai navganany”, "OHgipicTik CymMmeH xababikTay XeHe cyabl akeTy",
"Cy KopnapblH 6ackapy xaHe xobanay", "Cy wapyawbinbifbiH xxob0anay", "Cy wapyalubisibifbl 3KOHOMUKACHI".

OTP XbinbITy
MpepekBusuttepi: : «KbiNbiTy» nNoHiHIH OGargapnamackl Matematuvka, uanka, XUMUS, WHXEHEepIik
KyWMenep, XbifbITy, bICTbIK CYMEH KaMTy, XbINMyeHAIPril KOHAObIpFbiNapbl MaHOEpPiHiH Herisgepi GonbiHLWa




KypacTbIpbISiFaH.
OKbITY MakKcaTtbl: OKyLblNapabl Teopuanbik BiniMaepmMeH kKamTamMachI3 eTin, iC Xy3iHAe bICTbIK CYMEH KamTy
XynenepiH obamnay XoHe KypbinbiMAapbiH €cenTey oAiCTEPIMEH TaHbICTbIPbIN X8HE MOHTaXXAay MeH
nanganaHy HerisgepiH yipeTy 6onbin Tabbinaabl

Kbickalla Ma3MyHbI: XbINbITY Typarnbl annbl ManiMeTTep MeH ecenTey aAaicTepiHiH Heridgepi 6epinreH.
XKbiny xeninepiHii NpyHUuMnuanbdbl cynbanapbl KENTipinreH keHe onapAblH KypbiibIMOAPbIHbIH, - KYMbIC
aTKapybl KapacTbIpbISIFaH.

KyTtineTiH HaTuxkenep: XKbinbITy XXyWenepiHib, TypnepiH MeH KypbifibiMbl XXaHe onaphblH cunaTTamanapbliH;
Xblfy afblHOAPbIH, CY LWbIFbIHAAPLIH XX8HEe onapAbl TapaTy ToOpTINTEPiH KypacTbipyblH; Xbly KyOblipriapbiH
Tecey TaCiNAepiH XaHe onapablH, rmapaBnukanblk ecentey aAiCTepiH; XblNMyMeH KaMTy >XyMenepiHiH, Kasipri
3amaHfa CalKec KOHAbIPFbINapbIH KongaHyabl 6iny kepek.

COHbIMEH KaTap - Teopusanblik 6iniMaep MeH garabinapabl ic Xy3iHae KongaHyabl; Xblny afbiHAapbIH XXaHe
XbIMbITYAbl aHbIKTAy OfiCTepiH; >XEeprinikTi XeHe opTanblKTaHAbIpbINFaH XbIMbITY XynenepiH xobanay
SAICTepiH; XbIMbITY XXYMenepiHiH, Herisri )kabablKkTapblH Kasipri 3amaHfFa colikec TanantapMeH Tangan anygpl;
XbINy XeninepiH kKanTagaH KypacTblpyabl, eHAeYAi XeHe nanganaHyabl.

MocTpekBn3anTTEpi: «MHXeHepnik XXynenep xeHe xeninep» MmamaHabIfbIHbIH, XXYMbIC OKYMbIK XOocnapbiHAa
KaCiNTiK NeHAepi Aen eckepinreH.

USVO CapkbiHObl cynap MeH KangblKtapAabl yTunusauusnay
MpepekBusuttepi: «Cy xmmudacbl xaHe Mukpobuonorusi», «Tabufn xaHe capKblHAbl Cynapabl Tasanay
TEXHONOIMACHI», U3NKa, XMMUS, MHXEHepPIK Xyrnenep-2, cyabl TacbiMangay noHAepiHiH Herizgepi 0ombIHLLa
«CapkblHAbl cynap MeH KanablKtapdbl yTunusaumsanay» noHi KypacTbIpbiiFaH.
OKbITYy MakcaTtbl: CTy4eHTTepai Teopusanblk GinimgepmeH kamTamachi3 €TiMn, ic Xy3iHOe capkbliHObl cynap
MeH TyHGanapdbl yTunusauusnay TexHonorManapbiH XoHe fumMapaTtTapblH xobanay agicTtepiMmeH
TaHbICTbLIPbIN NanganaHy HerisgepiH ynpety 6onbin Tabbinagbi.
Kbickawa ma3smyHbl: «CapkbiHObl cynap MeH TyHbanapabl yTunu3auusnay» naHi  TyHOanapabiH
KacueTTepiH apbip eHAipic canacbiHbIH TyHOanapbliH eHAeYAiH TEXHONMOMUANbLIK cynbanapbiH kapacTbipaabl,
COHbIMEH KaTap onapAblH fumakpaTTapblH xxobanay »eHe Herisri ecentepiHiH yCbiHbICTapbl GepinreH.
KyTineTiH HaTuxenep: [oHAi OKbIN YMPEHY HOTUXECIHAE CTYAEHTTep:

oiny kepek

- Kasipri 3amaHgarbl TyHb6a eHaey xyrenepiH xxobanay HerisgepiH;

- TyHbGa copan TeKkeTTepiH, TacbiMangay KyOblpnapblHbIH rMapaBnvkanblk ecentey aaicTepiH;

- TyHOa eHaey npouecTepiHiH HerisaepiMeH TaHbICy.
MocTpekBM3uTTEpI: «VIHXEHEepniK Xynenep XaHe Xeninep» MamaHAbIFbIHbIH KYMbIC OKYIbIK XOcCnapbiHAa
KoCinTiK NoHAepi Aen ecKepinreH.

VKV XenpeTy xaHe aya 6anTay

MpepekBM3UTTEpi: | MaTemaTuka, uanka, XMMWUS, UHXEHepniK Xyrnenep, XblNyeHAiprill KOHAbIPFbiNapsbl
NoHAEPIHIH, Heridaepi 6oMbIHLLIA KypacTbIpbIFaH.

OKbITY MaKkcaTbl: CTYAEHTTEp XengeTy MeH aya anMacy >KyMeciH kobamnay XeTiCTIKTepiHiH, Teopusanbik
Oinimi meH Taxipubenik OinimiH xeTingipy, 6enMeHiH aya opTacbiHa KoWbINaTbiH TananTapAbl, SHEPrusiHbI
yHeMOen OTbIpbin  yHMMepeTTepMEeH fumMapaTTapAblH aya anmacy MpUHUUNTEPIH OKbITY XX8HEe WHXeHeprik
Xynenep GolblHLA KypbInbiC aiMarbiHAa XYMbIC XXacalTblH MamaHdapabl AavibiHaay 6onbin Tabbinagbi.
Kbickalwla mMa3MyHbI: ayaHbl XenegeTy MeH aya anvacygblH TeXHONMOrusnblK Herisi; ayaHbl anMacTbipy
KesiHae OernMeHiH ayanbl xaHe Xbiny 6anaHCbiH KypyablH epekiweniriH; 6enMeHiH, aya anmacyblH aHblKTay
XoHe yMbiMaacTbIpy a4icTepi; ayaHbl Tasanay xaHe binFangbinbiFbiH 6HAEY, Xbiny YLWiH xaHawa xab[bikrap,
asamaTtTblK fuMapaTTapAbl XengeTyAiH XeprinikTi XXoHe Xanmnbl anMacyblHblH Keny XaHe copbIny Xynenepi;
aya anmMacy xaHe xerngeTy Xynenepid kanta Kypy npUHUUNTEPIHiH, Heri3i.

KyTineTiH HoTuxkenep: Giny kepek - raszdeH >xabablkray >XyWenepiHiH TyprepiH MeH KypbifbiMbl XXoHe
onapdblH cunaTtTamanapblH; ra3 LWbifbIHAAPbIH X8He onapAbl TapaTy TopTinTepiH KypacTblpyblH;  ras
KyOblpriapblH Tecey TacCinAepiH keHe onapdblH rMapaBnuvkanblk ecenTey oapicTepiH; rasbeH xab[bikray
XynenepiHiH Kasipri 3aMmaHfa cankec KOHAbIPFbINapbiH KonaaHyabl.

COHbIMEH KaTtap - Teopusnblk OiniMaep MeH gardblnapdbl ic XKy3iHAe KOnAaHyabl; Xblfy aFbiHOAPbIH XKoHe
Xbifly MEH ras WhIfbIHAAPbIH aHbIKTay SAICTEepiH; XeprinikTi XoHe opTanblKTaHObIPbIIFaH XbllyMeH KamTy
XoHe rasbeH xababikTay >xyrenepiH >xobanay oapicTepiH; XblTyMeH KamTy >oHe ra3beH >xab[bikray
XynenepiHiH Herisri xab[lblKkTapblH Ka3ipri 3amaHfa ceWikeC TananTapMeH TaH4an anyfbl; XblNy XoaHe ras
XeninepiH KanTagaH KypacTblpyabl, eHAeyai XeHe nanganaHygbl.

MocTpekBu3anTTEpi: «HXEHepnik Xynenep xoHe xeninep» MaMaHAbIfbIHbIH, XYMbIC OKYMbIK XocnapbiHAa
KoCinTiK NoHAepi Aen ecKepinreH.

TV Cyabl TacbiMangay

MpepekBU3UTTEpi: MaTemaTuka, U3nKa, XMMUs, rmapaenuka.

OKbITY MakcaTbl: "Cyabl TacbiMangay" naHiHiH Herisri MakcaTbl cynappbl TacbiMangay MWHXeHepnik XXyneciH
Xobanay >xeHe navganaHy KesiHgeri Herisri xabablKTapblMeH TaHbICY, TEOPUANbIK HEri3geMe jxacay >XKaHe




npaktTukaga kongaHa 6iny 6onbin Tabbinagbl. CymeH xababikTay >XeHe cydbl 9KeTy canacbiHoa eHbek
eTeTiH MaMaHapAbl farbliHAay NaHAi OKbIM YAPEHYAIH kannbl Maceneci 6onbin Tabbinagbl.

Kbickawa ma3myHbl: "Cyabl TacbiMangay" naHi Tabufu XeHe nacTaHfaH cynapibl TacbiMangay XyneciHaeri
Heri3ri KoHAbIpFbINap MeH XabablKTapabl )kobanayabiH HeridiHeH MafnymatTap oepegi.

KyTineTiH HaTuxenep: [MoHai OKbin YMpEHy HaTWXKeciHOe CTyaeHTTep Tabufu XaHe nacTtaHfaH cynapabl
TacbiMangay JKyMeciHiH Herisri TacbiMangaHy 3aHablfblKTapbliH, cyrnapdbl  TacbiMangay XYWeciHiH
KOHAbIPFbINAPbIHbIH, XXYMbIC >Kacay MNPUHUMNTEPIH, WHXEHEepIiK KOHAbIpFbinapabl kobanay >XeHe Herisri
ecenTepiH xacal 6iny Kepek;

CoHbIMeH KaTap Teopusnblk GiniMeH npakTMkameH yLITacTbipyabl, MHXEHEPIiK XXYNEHiH, Heri3ri Kypan
XabablkTapbiHa H6ainaHbICTbl ecenTepaiH KOpCeTKILTEPIH aHbIKTayabl XoHe CyAbl TacbiMangay MHXeHepnik
YKYWEHiH, Heri3ri )xababIKTapblH ecenTeyi »xaHe TaHdayabl icTen any Kepek.

MocTpekBu3uTTEpi: «UHXEHEpNiK Xyrhemnep XaHe xeninep» MamaHabifbl OOWMbIHWA KaXeTTi oKy
OargapnamanapbiHAa kepceTinreH naHaep.

Tepl XKbinymeH kamTty
MpepekBM3UTTEPI: | MaTematurka, pmamka, XUMUS, Kby OHAIPrILL KyPbINFbiNapsbl, XbIbITY.
OKbITY MakcaTbl: CTyOeHTTepAi Teopuanblk GiniMaepmMeH kamTamachbi3 €Tin, iC Ky3iHAe >XblIMyMEH KaMmTy
XyWenepiHiH KypbinbiMAapbiMeH onapabl xxobanay agictepiMeH TaHbICTbIpy 00nbin Tabbinagbl.
Kbickawa masmyHbl: XbinymeH KamTy XynenepiHiH Kasipri 3amaHaarbl TanantapbiH KapacTblpadbl XaHe
XobanayapblH Herisri ecenTepiHiH YCbIHbICTapbl GepinreH.
KyTineTiH HoTuxXXenep: MNaHAai oKbIN YMPEHY HOTUXeCIHOE CTyaeHTTep:

6iny kepek

- XKbINy afblHAAPbIHbIH, aHbIKTAy 94iCTEPi MEH TEOPUATbIK HETi3AEpiH;

- Kby K63iHiH TYpiH TaHaay;

- KbITYMEH KaMTy XYMECiHiH )obanay HerisiH;

- XbIny Xibepyni peTTeyaiH TecinaepiH;

- Kby XeninepiHii rugpaBnukanblk ecebiHiH agicTepiH;

- rmapasnukanblK TopTanTepai KypacTbIpy 84iCTepiH;

- KbINy Ke3iHiH COpfFbIlITapbIH TaHAayabl;

COHbIMEH KaTap

- anfaH Teopusnblk 6inimaepiH ic xy3iHae KongaHyabl;

- KananapgblH opTanbIKTaHAbIPbIfFaH XbITyMEH KamTy XXynenepiH xxobanayga ecenti kepceTKiluTepiH

KongaHyabl;

- rMapasnukanblk  ecenTeyrnepai opbiHOAy XXoHe >XbiNy XeninepiHiH ruapasnukanslk TopTiNTepiH
KypacTbIpy;

- XbIITYMEH KaMTy XynenepiHiH xobanay kesiHae Kasipri 3amaHgarbl TeXHonoruanapabel naiganaHy.
MocTpekBM3nTTEpI: «VIHXEHepniK Xynenep XaHe Xeninep» mMamaHabIFbIHbIH XYMbIC OKYIbIK XocnapbiHAa
KaCiNTiK NeHAepi Aen eckepinreH.

SSVK CymeH xababiKTay XKoHe KaHanu3auusiHbIH apHambl XXynenepi

MpepekBnanTTepi: «CymeH xabablkTay >XoHe Cydbl 9KeTyAiH apHaWbl Xynenepi» noHiHiH 6argapnamacsl
«Cy xumusicbl xaHe Mukpobuonoruscel», «CymeH abablKTay  KeHe cyabl OKeTy TexHuKacbl MeH
TEXHOJSOIMSACKI» XXaHe TaFbl backaTeXHMKAcbl MEH TEXHONOIMSICHI apHalbl NoHAep 0a3ackiHa HerizgenreH.
OKbITY MaKcaTbl: - Cy WapyallblfblfbiHAA KbI3MET eTeTiH MaMaHZdapabl fanbiHaay.

Kbickawa masmyHbl: CymMeH KaMTy XoHe cyabl oKeTyAiH Xyrenepi Typanbl xannbl manimeTrtep. Cyabl
TYLWbINAHAbIPY MEH Ty3cbi3aaHablpy agictepi. Taburn cyabl xxymcapTy agictepi. Cyapbl )ymcapTy aAicTepiH
KongaHy anmakrapbl. Tabufu cyabl rascei3agaHablpy agictepi. Tabufu cynapaarbl ayblp MeTangapAbl Xoto.
Xankbl a3 engi MekeHgepae cyabl TasapTy xynenepi. ArblHAObl cynapabl XeprinikTi Tasapty. Keke TasapTty
KOHAbIpManapbl.

KyTineTiH HoTMXenep: Biny kepek — Herisri, Ka3ipri 3aMaHfbl cxemanapabl XeaHe aybl3 CyAbl AanbiHAAYAbIH
apHaibl 8ficTepiHiH (TywbinaHablpy, TemipcigeHaipy, rascbi3gaHgblpy) fumapatTapbiH.  Toxipnbene
TeopuAnblk GiniMm MeH JargbinapAdbl  KONAaHyabl; KyWeneppiH Herisri  KoHObIpFbiNapbiHbIH, - ecenTeriw
KepceTKiLUTepiH aHblKTay aficTeMenepiH KonaaHvyabl; cyabl OalblHOay MeH Cyabl 9KeTyAiH WHXeHepnik
XyMenepiHiH 3neMeHTTepiH XoHe Heri3ri KOHAbIPFblNapblH ecenTey MeH TaHhdayabl; KopllaFaH opTaHbl
Koprayabl.

MocTpekBu3anTTEpi: «HXEHepnik Xynenep xoHe xeninep» MaMaHAbIfFbIHbIH, XYMbIC OKYMbIK XocnapbiHaa
KoCinTiK NoHAepi Aen ecKepinreH.




TepTiHLWi Kypc

Bapi oKy 6arbITblHa YCbIHFaH MoAyNbAAapMeH naHaep

Ne MaH umKnbI [MaHHIH, KoAabI MeHHiH aTaybl Kpea. | Ceme
caHbl | CTp
1 bl 4.2.21 0T4221 EHGekTi Kopray 2 7
2 b 4.2.22 RTSVK 4222 CyMmeH xabablKTay aHe capKblHAbI Cyabl 3 7
SKeTY XyMneciHaeri pecypcrapabl Kopray
TEXHOMNOIMACHI
3 b 4.2.22.1 ETSTGV 4222.1 XKbiny rasbeH xabaplkTay XeHe XenaeTty 3 7
XyrenepiHgeri aHeprus yHemaeyLi
TexHonorvanap
4 bl 4.2.23 ESTGV 4223 VHXXeHepnik Xynenep aKOHOMUKACHI 4 7
5 na4.3.10 VPZS 4310 ©OHAipicTik FMMapaTTap MeH yiMepeTTepai 3 7
xengerty
6 ng4.3.10.1 ZSVP 4310.1 CymeH XabablKkTayabiH TYWbIKTanfaH 3 7
Xynenepi
7 na4.3.11 TS 4311 Kbiny aHe ras xeninepi 3 7
8 nga4.3.11.1 VVP 4311.1 ©HaipicTik kacinopbliHAapabl CYMeH 3 7
XabapIKTay XXoHe cyabl 9KeTy

0OT4221 EHOGekTi KOpFay

lMpepeKkBM3UTTEP: XUMUS, MaTeMaTmKa.

OKbITy Makcatbl: EHOekTi Kopray canacbiHAafbl XymMbICTapabl yMbIMAACTbipyFa KoWbinaTblH OipbiHFal
Tanantapgpl 6enrinenai. “EHHek koprayablH H6ackapy XKyweci” NoHiHiH OPHbI, KOPCETINreH MamaHabIKkTap
bombiHwa 6Gakanaespnagbl gawblHOAy KyWeci, MyHAa KapacTblpbifaTblH CypakTap ©Hepkacin
KoCinopbIHAapPbIHbIH HblCaHAApPbIH kobanay MacenenepiHeH akblpaManTbiHOBIKTAH >XOHEe ©3repMenTiH
Kypam Geniri 6onfaHabIFbIMEH aHbIKTanagpl.

Kbickawa masmyHbl: EKB - HOpMaTuBTIK Herisgepi, HOpMaTUBTIK-TEXHMKANbIK KyXaTTay >XoHe eHOek
kayincisgiriHiH craHgapTbiHbIH XKyheci. EHOek kopray 6onbiHWA XyMbiCTapabl KapXbllaHAbIpy XoHe
Xocnapnay, KoopguHauusanay, yibimgacTeipy, «EHOek Kopray» KblameTi. EHOeKTI KopFayablH, XafganbiH
Kagaranay >xaHe Oakblnay- MeMnekeTTiK Kagaranay, BeJOMCTBarnblK XoHe KoFraMablk Oakpbinay. EHOek
KopfayoblH >karalblH Oaranay >xaHe Tangay, ecenke any — eHOeKTiH LWapTTapbl XaHe onapabliH,
KanbINTacyblHbIH, (bakTopnapsbl, ayblprblfbl XaHe 3UAHAbIbIFLI O0MbIHLLIA KYMbICTAPAbIH, XIKTenyi, KayinTi
XXoHe 3uaHAbl eHAIPICTiK dakTopnap, eHAIPICTIK xapakaT XeHe Kacibu cbipkaTTaHynap >aHe onapapbiH, —
cebenTepi. OHpipicTeri aypynapabl, Kacidbu ynaHyabl, COTCi3 OKuFanapAbl 3epTTeYy XoHe ecernke any.
OHaipicTik kapakaTTapdbl Tangay oagici. EHBek kayincisgiriH komnnekcTik ©afanay, XYMbICThbI
bIHTanaHAbIpy xaHe eHbek KopFay GonbiHLWA aknapar.

KytineTtiH HoTuxkenep: EHbGekTi Kkopray OombiHWA Herisri 3aHbepmenik akTinep MeH HopMaTuBTepai;
eHbekTi kopray OoMblHLIA XyMbICTapAbl XOcnapray MeH YWNeciMAikTi, yhbIMOacTbipy NPUHLMMNTEPIH;
eHOeKTi  KopfaydblH  >Kal-KyMmiH  Kagafamay »oHe Oakpblniay; eHaipicTeri kayinTi XeHe 3usaHAbI
dhakTopnapbl Typanbl ManiMeTTepAi; eHOekTi KoprayablH Xaln-kyhiH 6aranay eHe Tangay, ecernke any
apicTepiH; eHOekTi kopfayabl H6ackapygblH MiHOAETTEP MEH NCUXOU3NONO-TUSNBIK HETi3AEpiH,

Oinyi kaxeT: eHbekTi KopraydblH Xaw-KywiH Garanam >xaHe TuiMaeHAaipydi; kecibu aypynap MeH
eHfipicTeri xapakaTTaMaHblH cebebiH xaHe aeHreniH 6omkayabl xxaHe AaMblTyAbl; KaYinTi >kaHe 3uaHabI
© HAipicTik dhakTopnapAblH Herisri napameTpnepiH Kasipri enwey afictepi MeH ecenTtey >XOribIMeH
aHbiKTay; eHbeKTi KopFay GoWbIHLLA XyMbICTapAdbl YVbIMAACTBIPYAbI XaHe Xacayabl; eHOeKTi KoprayablH
Xawn — kyriH Oakplnay MeH kagaranaygbl icke acbipyabl.

MocTpekBn3uTTEp: «MHXEHEPIIiK XYNENep xaHe Xeninep» MmamaHabIfFbIHbIH OKY Kocnapbl O0MbIHLLIA
npodunbai NaHaepi.

RTSVK 4222 CymeH xabablKTay )XaHe capKbiHAbI CyAbl 9KeTY XXyneciHaeri pecypcTbl KOpray
TEXHOJOIMACHI
MpepekBn3nTTepi: «CymeH xabapikTay xeHe CapKblHAbl CyAbl 9KETY >XXYMEeCiHAEer pecypcTbl Kopray

TEXHOMOIMMACLI» MBHiHIH GaFgapnaMacbl MaTematvka, uanka, XUMUS, WHXeHepnik xywnenep-1,
KypPbINbICTBIK Kby dusmnka, “CymeH xabgbiktay»”, CymeH okeTy»” «Cy KyOblpbl Topabbl», «Cy
LapyaLlblfbIfbl XXYMbICTapPbIHbIH, TEXHUKACHI XoHEe ybIMAAacTbipy», «Cy LapyallbinbIfbIHbIH, KYPbISbIChi»
NoHAEPIHIH, Herizaepi 6oMbIHLLIA KypacTbIpbIFaH.

MeH Typanbl Kbickawa TyciHik: Bbyn kypcTik 6ip katap >xannbl 6inim ©6epeTiH apHaynbl XaHe
TeXHUKarnbIK NaHOepdi COHbIMEH KaTap, MEKTeNnTe XaHe Killi KypcTapaa anbliHFaH 6asanbik ganbiHgaygaH
OTKEH CTyAeHTTepre apHanfaH. «VIHXeHepnik Xynenep >oHe Xeninep» MamaHAblfbl YLiH Herisri




neHaepdiH, Gipi 6onbin Tabbinagbl — CTyAeHTTepAiH, enai MekeHAaepAi CyMeH KaMTaMachl3 €Ty XoeHe
capKkblHAbI cynapabl 9KeTy fuMapaTtTapblHOa PecypcTbl KOpFay TEXHOMOrusachl canacbhl 6ombiHWwa Ginimi
Kanbintacagpbl, Oyn anbiHFaH

[MoHAi OKbIN YAPEHY HOTUXECIHAE CTYAEHTTEp:

Biny kepek — CymeH xabablkTay xeHe capkblHAbl CyObl SKETY XyMenepiH cy wapyalbinbifbiHAAfb
pecypcTapabl KOpFay TEXHONOMMACHI; KongaHaTblH KOHAbIPFbINapablH KOHCTPYKUMSANAPbIH XaHe onapabl
TaHdayabl; CYMEH KaMTy XKaHe capKblHAbI CyAblH KYWEeCiHiH TUIMAINIriH )xeHe nanganaHyabl.

Engi mekeHgepai oHbIH, iWiHAEe enai MmekeHAeri TyYpFbliH yWnepai, eHAaipictepai cymeH >xababiktay
XOHe Cy OKeTy XyMenepiH XoHe fumapaTTapbiH Cy LlapyalbinbifblHAaFbl pecypcTapabl  Kopray
TEXHOMOrMAChl Typanbl CTYOEHTTep TepeH Teopusnblk 6iniMm any xeHe ocbl Ginimai apTypni cy
LapyallbinblKTapbiHAA KYPbINbICTbIH, KanTa KypyblHAA XaHe OHbIH KapKblHbIH KeTepyre nanganaHa 6iny.

Icten any kepek — AnfaH Teopuanblk OinimaepiH npakTMkaga >Ky3ere acblpy; CyMeH xababikTay
XXOHe CcapKblHObl CyAbl 9KETY >XYWenepiHiH Kasipri 3amaHHblH, TanabblHa cenkec xobanay HerisgepiH
KongaHyabl; XerninepiHiH, Ko3ipri 3amaHHbIH KOHCTPYKTUBTIK 3NeMeHTTepiH kKabbingayabl. EnimisgiH cy
LwapyalbinbifbiHa GavnaHbIiCTbl engi Mekenaepai, eHaipictepai - CyMeH >xababikTay XoHe capKblHAbI
CynapblH 9KeTy fumapaTTapblHda Cy LapyalwbinblfblHOafbl pecypcTapibl KOopFay TEXHOMOrUAChHI
TancelpManapbliH LWeLly YLWiH NpakTukanbelik marynmarTapgbl any.

MocTpekBuanTTepi: «MHxeHepnik xynenep xeHe xeninep» MamaHablfbiHblH «CymeH xababikray
)KeHe capKblHAbl Cyabl 9KEeTY XyMeciHOeri pecypcTbl KOpFay TEXHOJOTUACHI» MamaHAaHAbIPYbIHbIH, XKYMbIC
OKynblK X0OcnapblHAa KoCinTik NoHAEpi Aen eCKepinreH.

ETSTGV 4222.1 Xbiny rasbeH xabablKTay XoHe XXengeTy XyWenepiHaeri aHeprus yHempeyLi
TexHonoruanap

MpepekBuantTep: «XKbifly rasdeH xabablKTay XoHe >XenaeTy >XywenepiHgeri sHeprus yHempeyLi
TexHonoruanap» nNaHiHiH 6argapnamacel MaTemaTtuka, usmka, XMMus, rmapaBnmka xeHe aspoanHamumka,
Xblnyanmacy, XblnyTypreHaipyLli KoHAbIpFbInap, XbinbITy XaHe XenaeTy noHaepiHe Herisaenegi.
OKyAblH MakcaTbl: JHepreTukanblK pecypcTap KnaccuuKaumsCbiHbiH, NPUHLMMATEPI, 3HEepreTukanbIk
OanaHc KypbinbiMbl, OTbIH-3HepreTukanblk pecypctapgbl (O3P) yHemaeyadiH >kannbl NpUHUMNTEPI,
XbINyTYpneHaipywi KoHAbIpFelnapabiH XXyMbichl kesiHgeri O3P-H yHemaeyre GannaHbICThbl ic-Luapanap,
XKbINbITY XXOHe XenaeTy XXyWeciHaeri aHeprus yHemaeywi Tacingepi MeH aficTtepi, kKananblk XeHe
OHAIPICTIK KanablKkTap, »epacTbl KeMmiprepiH rasuduvkaumsanay Tocingepi >XeHe TOeMEHri CopTTbl
OTblHAApAbl KanTa eHaey, kannbliHa KeNeTiH SHepreTukanblk pecypctapabl navganaHy npuHUMNTepi, atom
CTaHumsnapbliHAarbl dHeprus eHaipy Herisgepi, MI-reHepatopnapabl KongaHy nepcrnekTmeanapsl.
Kbickawa ma3myHbI: [MeHAi okpin-6inyaiH opTak Tanceipmachkl 6onbin xxobanay, KypblbIC XaHe ras-xbiny
XabaplkTay MeH XengeTy >KyWeCiH SKcnnyatauusanay canacbliHga XYMbIC aTtkapaTblH MamaHzap
AavbiHgay 6onbin Tabbinagpl.

KyTineTiH HaTuxenep: BepinreH naHAiI oKbIN-6inreHHeH KewiH cTyAeHT Ginyre miHaeTTi:
Biny:3HepreTukanblk pecypcrapiblH KnaccuukauusaceiH, aHepretTukanslk 6anaHc KypbinbiMbiH; O3P-H
YHEMAEYAH opTaK NPWHUMNTEPI; XbINyTypneHaipywi KypbineiMgapgarel O3P-H yHemaey 6ovibiHWA
OTKi3iNeTiH ic-lwapanap XoHe onapAbl Xysere acbipygblH NPUHLUATEPI; aya >XywheciHgeri xengety
OonblHWa eLWipineTiH aHeprnst yHemaey Tacingepi MeH aficTepi; aybinwapyalbinblK, Kananblk XoHe
OHAIPICTIK KanablKTapAbl 3HEProTexXHONOorvaAnbIK namganaHygblH  >Kannel  NPUHUMNTEPI; >KepacTbl
KemipnepiH rasucdpukauuanay  Tacingepi; TOMEHT COpTTbl  OTblHAAPAbI Kanta  eHaeyadiH
3HEProTEXHONMOMUANbIK TOCINAEPi; KyH SHEPrusicbl, reotepmanbl SHEPrus >XOHEe >Xen 3HEeprusicbiH
nanganany npuHuuntepi; ASC xaHe ATOU-geri sHeprusa eHpipy Herizgepi; MITO-reHepatopnapapl
navganaHy nepcnekTMBanapbl >XOHe >Kannbl MNPUHUMNTEPI; 3HEPrus yHempeyli TexHomoruanapabl
KonAdaHyablH SKOHOMUKAIbIK acnekTinepi.

KonpaHna 6iny- aHeprusa yHemaeywli TexHonorusnapabl KongaHyablH 9KOHOMMKanblK MakcaTbliH YFyabl
Oaranayabl Xypri3y; XbINyTypneHaipyLWi KOHAbIPFbINapaa SHeprusa yHemaeyLi ic-lwapanapgbiH TMiMAiniriH
Oaranay; XbinbITy XXyMeciHOer 3HeprusiHbl yHemaey ic-lapanapbiH gasipnay; 6enmenepgeH LibiFaTbiH
aya XbINyblHbIH YTUNU3aUMsA XYWECiH ecenTey; reotepManbl Xbiny XabablKTay KyMeciH asipney eHe
renuoKypbInfFblnapablH, eCenTepiH Xyprisy.

MocTpekBn3anTTep: «UHXeHepnik Xyrhenep >xaHe >Xeninep» MaMaHObIFbIHbIH, OKy >ocnapbl GoMbiHWA
npodunbai neHaepi.

ESTGV 4223 WUHxeHepnik Xywnenep aKOHOMMUKaCbI

MpepeKkBM3UTTTEP: OHAIPICTI yMbIMAACTLIPY XaHe xocnapnay.

«MHXeHepnik  Xymenep 93KOHOMMKACbl» MBHIH OKbITYAblH MakcaTtbl: « WHxeHepnik  xywnenep
9KOHOMUKACHI » BOMbIHLLA TEOPUSANBIK XaHe Taxipmbenik 6inim 6epy 6onbin Tabblinagp!.

Kbickawa ma3smyHbI: TaburatTel KongaHyga WHXeHepnik >kynenep 3KOHOMWKACbIHbIH, TYCIHIKTEPIH XaHe
MacenepiH opHaTty. ©gictepai 3epTTey. WHxeHepnik xynenep aKoHOMUKacbliH baranay. Xbiny-rasbeH
XabablKTay XeHe XenaeTy XyWeciHiH MHBecTUuusnbIK xobanapbiH 6aranay. XKbiny-rasbeH xabgbikray
XXOHe XenaeTy XyNeciHiH TeXHUKanbl-9KOHOMUKanblK Herizaenyi.




KyTineTiH HaTuXenep: cTyaeHTTep VIHXeHepnik Xynenep 9KOHOMUKACBIHbIH, MeXaHW3MIMEH TaHbIChIN
oinyi kaxer.

Binyi kepek: VHxeHepnik  >xyrenep 9KOHOMMKanblKk OafanaHybl KananW edpgenefi, kantuangpl
canbiMgapablH, XKannbl XXeHe canbiCTbipMarnbl 3KOHOMMKanbIK TUIMAINIriH ecentey Kanaw Xyprisineai,
Xbly-ra3beH XabablKTay >kaHe XemnaeTy >KYMECiHIH TeXHWMKanblK-3KOHOMUKAaIbIK CanbICTbIpyblH Kanaw
XKYpPri3y xeHe Herisgenygnid epekLenikrepi.

MeHrepyi KaxeT: Kypc 6inimiH KP >xbiny-raséeH xababikray xaHe XengeTy XYMeCiHiH 9KOHOMMUKACbIHbIH
anmarbliHaarel  OyriHri keHe 6GonawaHel 6Gap cypakrapgbl wewyai kongaHy, KP  SKoHomMwuKachl
cananapblHAafbl Xblny-ra3deH >xabablkTay XoeHe XenaeTy XXYMeCiHiH 3KOHOMUKAanbIK KepceTKiluTepiH
Tangay, OyriHri geHrenge Xbiny-ra3beH >xkababliKTayablH KaHallbingbiFblHA 3KOHOMUKanblK 6afa Gepy
)KOHe 3KOHOMMKaHbIH TYpni cananapbliHA4a NepCnekTUBTI KaXeTTiNikTepai aHbikTay, WVIHXeHepnik xynenep
9KOHOMMKAIbIK MONiMETTEPMEH >KYMbIC iCTeY.

MocTpekBn3nTTep - « WHXeHepnik >Kynenep 3KOHOMMKACHI » MaHI aKblpfbl XXOHE OHbIH MarblHaCh
avnnomaplk >xxoba xxaHe ANMNIOMAbIK XXYMbICTbI XXa3yaa KongaHbinagbl.

VPZS 4310 ©HpgipicTik FumapaTTap MeH yumepeTtTtepai xenpety
MpepekBM3NTTEP: XMMUA, (PU3NKa, MaTEMATUKA, OHEPKSCIN OHAIPICTIK TEXHOMNMOIUACHLIH, rMapaBruka
)XKeHe aspoAvHamMuKa, eHAIpPICTIK CAHUTapUACHI XaHe eHOEK rMrurneHacs!.
MaHHiH KbiCKalla TyCiHikTeMeci
KapacTblpbinibin OTbIpbIFaH OKymblkTa aaicTeMenik aaebueTTepaeri kepceTinreH Tipwinik kayincisairi
MaMaHAbIKTapblHbIH MEMIIEKETTIK CTaHAApPTTapbIMEH TananTapbiHa caw XacanfaH.

Kecte MeH OeTTeH TypaTblH OKynblK, OHbIH iWiHe ecentey 6GapbiCbiHOa KONAaHbInfFaH
bubnuorpadmkanslk agebuettep Tidimi ge Kipeadi, «OHAIPICTIK xengeTy» naHi BomMbiHWA >xannblnama
ManimeTTepMeH aHbikTamanap 6epinreH, atan antaTelH boncak;

- OKynbIKTa XETKIMiKTi TYpAE OKbITbINAaTbIH NOHHIH MakcaTbl MEH

MiHOETTepi alikbIH kKepceTinin, aBTop Oyn MakcaTTapabl TyCiHAipyre e3 yreciH KOCKaH;

-KepceTinreH cana GolbiHWAa, OKy KypanblHOafFbl KENTIpiNreH ecenteynep CTyAeHTTepre npakTukanbiK
cabakTbl AopicneH ynnectipyre MyMkiHaik 6epegi;
- KayinTi )xaHe 3MAHAbl eHAIPICTIK hakToprepaeH KopFaHy amangapbl;
- J)KyMbIC opTacblHbIH HOpMaTUBTEPIMEH BeKiTinreH Hopmanapbl;
- ©HAipic opTacbIHbIH YIANeciMai NnapaMeTpriepiH TaHOAayMeH aHblKTay »ornaapbl;
- OHOipicTi XKapblKTaHObIPY XYMbICTapbl MEH XapblKTblH HOpManblK  LlamanapbiMeH CTygeHTTepai
TaHbICTbIPY;
- OHaipic opTacbiHAarbl LUYMEH Kypecy, onapAblH, agam opraHu3miHe aCepiH kepceTy;
- JKymbIcKep eHZIpICTIK xapakaT anfaHgafbl TOATbIPbINAThIH Ky)KaTTapMeH TaHbICTbIPY XOHE OKUFaHbIH
anblHy 6apbICbIH aHbIKTay XON4apbIMEH TaHbICY;
- Ecentey xonpapbimeH onapapl aHbIKTay epHeKTepi;
- XKengeTy, XbINbITY XoHe ayaHbl camanaTy XyWneci;

- Tlpaktnkanblk cabak OapbiCbiHOa KongaHblaTblH ecenTeyrnep YWiH Mbicangap MeH onapfa
KOCbIMLLAnap KenTipinrex
MocTpekBn3unTTep: Byn NoH «eHAaipicTeri TipLWinik kayinciaairive» MamaHgaHgblpaTbiH HEri3ri NoH 6onbIn
Tabbinaabl «XKbiny-rasbeH xxabapikray XeHe XenaeTy XyWeciHiH SKOHOMUKAChI» NaHi akbIpFbl

)KOHE OHbIH, MafFblHaChl AMNIOMAbIK K00a aHe AUNNOMAbIK XXYMbICTbI Xa3yaa KongaHbinagpl.

ZSVP 4310.1 CymeH xababikTayablH TYWbIKTanfaH Xxynenepi

MpepekBM3UTTEP: «OHEPKACINTIK CyMeH >xabablkTay >xaHe cy aKeTy», «mapasnukay, «Xumwusi», «Cy
KagacTtpbl», «Maponorvs keHe arblHAbIHbI peTTey», «[eonorvsi XeHe rMOpOreonornst Herisgepi»,
«l'maposkonorus», «Cy pecypcTapbliH KOpFay XoeHe Cy nanganaHy Herisgepi».

MoHAe OKbITYAbIH MakKcaTbl: ©HEpPKaCIMTiK MeKeMenepAi CyMeH >xabablkTayablH KypbiSbICTbIK XaHe
aKCnnyaTaumanblK XXyheciHae, MHXeHeprik TaxipnbeHi )ocnapnay KesiHaeri HakTbl MiHOAETTEPAI WeLlyaiH,
apicTeMeciHe TeopusAnblk XaHe Taxipndenik TypfFuligaH Ginim 6epy.

Kbickawa ma3mMmyHbl. OHAIPICTIK CyMeH XabablKTay >XyWeciHiH epekwenikTepi. ©HepkacinTik mekemenepai
CYMeH XabablKTay XXyneci MeH cynbachkl. TyibikTanfaH cy aiHanbiM XYNECiHIH KypyabliH 6acTbl NpuHLUMMI.
CymeH kabpablktay KyweciHgeri cy 6anaHcbl. ®notauusanelk OanbiTy dabpukanapblH  CyMeH
XabablkTayablH  yTeiMabl  cynbackl. XKbiny 3HepreTvkanblk MeKeMernepiHge TyWbiKTanFaH CyMeH
XabablkTay xyineciH kypy. Kapa metannypruss mekemenepiHae TyMbIKTanFaH CymeH xabablKTay >KyMeciH
Kypy. TycTi meTannyprus mekemernepiHge TyWbikTanFaH CyMeH >xabgpikray XymeciH kypy. HI3
MeKkeMernepiHae TyMbiKTanfFaH CyMeH XababikTay xyheciH kypy.. CymeH xabablKTayablH aiHanblK XyNeCiH
cankplHAaTaTbIH KypbifFbinap. ©OHepkacinTik CyMeH XabablKTayablH XeHe Cy 9KeTyaiH Hopmanay.
KyTineTiH HaTWXenep: CTYOEHTTEPAH OHEPKaCINTiKk Mekemenepai CymeH xababiktay MeH xocnapnay
BinimaepiH MeHrepTy, coHAanm ak, CyMmeH xababikTay MMapaTtTapbiH e3direH ecenteyai 6inyi kepek.
CtymeHT Oinyi TMic: Xeke 9nemMeHT apacblHAafbl TrMapaBnuKanblK ToyenainikTi, 6HEepKacinTiK
MeKeMernepaeri cyMeH xabgblKTay >KyWeci KypbiiFblnapbiH nanganady; 3kchnnyaTauusinbik MMapartTap




Herisi;cy HblcaHOapbliHAarbl Cy MNanganaHygaH KewniHri Hemece TyWbIKTanfFaH XoHe anHanma xyunere
TYCKEHHEH KIeiHri Cy canacbiHa KOMbINaTblH TananTtap; Tabusu Hemece capKbiHAbI cyrapAbl TasanaygbiH
3amaHaym afiCTepi xxaHe MmapaTtTapsbl.

CTyneHT MeHrepyi Tvic: KypcTblK anfaH Ginimai nacraHraH Tabufu Ccy Ke3aepiH eHaeyaiH, TepeHaeTinreH
amangapblH, eHAIPICTIK XXeHe TYPMbICTbIK CynapAbl TasanayablH 3aMmaHayu agictepiHe nanganaty.
MocTpekBM3nTTEP: «OHEpPKaCINTIK MekeMenepai CyMeH XabablkTayablH TYMbIKTanfaH Xyneci» noHiH
OKbIFAHHaH KeWiH anaTbiH 6iniM MeH garabinapsbl, Cy pecypcTapbl XoHe cyAbl nanganaHy MamaHabIFbIHbIH,
OKY >xocnapblHAarbl apHanbl naHaep «Cy pecypcTapbiH kelleHai nanganany», «Cy pecypctapbiH

Kopray», «Cy pecypcTapblH backapy xoHe xocnapnay», «Cy wapyalbinbifbiH )xocnapnay», «Cy
LuapyaLlblfblfbl 3KOHOMUKACBIH» MEeHrepyre kaxeT 6onbin Tabbinagbl.

TS 4311 XKbiny xaHe ras xeninepi

MpepekBn3uTTep: MatemaTtuka, usrka, XMMUS, UHXEHEPNIK XXynenep, XbibITy, bICTbIK CYMEH KaMmTy,
XblNyeHAiprill KOHAbIPFbiNapbl

MaHAe oKbITyAbIH MaKcaTbl: OKyLIblapabl TEOpUANbIK BiniMaepMeH kamTamachl3 eTiM, iC XKy3iHAe Kby
XOHe ras3 XeninepiH xabgblkTay XyhenepiH xobanay eHe KypblibiIMAapblH ecenTey oaaicTepiMeH
TaHbICTLIPbIN XX8He MOHTaXaay MeH nanganaHy HerisgepiH yrpeTty 6onbin Tabbinaasbl.

XKbiny xxeHe ras xeninepi naHAi okbIN YUPEeHy HaTWXeCiHaEe oKyLbInap:

Biny kepek - Xbiny xaHe ras XeninepiHiH Typnepi MeH KypbibiMbl XoHe onapiblH cunatTaMmanapbiH;
XbIIy afblHOAPbIH, CY MEH a3 LWbIfbIHAAPbIH XXoHe onapAbl TapaTy TOpTINTepiH KypacTbIPybIH; Xbify XoHe
ras KyOblpnapblH Tecey ToCinaepiH xaHe onapAblH rMapasBnvkanblk ecentey aAiCTepiH; Xbly XaHe ras
XeninepiHii Kasipri 3amaHfa cankec KOHAbIPFbINapbliH KONAaHyabl;

CoHbIMeH KaTap Teopusanblk Oinimaep MeH Aarabiiapabl ic XKy3iHOe KonaaHyAbl; Xbiny aFbiHAapbIH XXaHe
XbIfly MEH ras LWbIfblHAAPbIH aHbIKTay 84iCTEPIH; XbIfy XaHe ras Xeninepidin Herisri xxababIKTapbIH Kasipri
3aMaHfa CeWkeC TananTtapMeH TaHgan anyabl; Xbiy XXaHe ras XeninepiH kanTagaH KypacTbipyabl,
eHAeyai XXaHe narvganaHyapl

MocTtpekBuauntrep: 5B075200 - VHxeHepnik xyrenep xeoHe xeninep MamaHabIfblHbIH, )KYMbICTbIK OKY
XocnapblHAafbl KSCINTiK NeHAEPI Aen ecKepinreH

VVP 4311.1 ©Hpgipic kacinopbiHAAPbIH CYMeH XXababIKTay XXoHe aKeTy
MpepekBn3nTTEpP: (PM3nKa, MaTemMaTmka, XMMus, CyMeH KamTy,Cy 9KeTY,6HAIPIiCTi CyMeH KaMmTy, eHAipic
KacinopblHAApbIHAH Cyabl 9KETY, CY pecypCTapbliH TWiMAI NanganaHy, TyWbiKTanfFaH CyMH KamTy >XyHneci,
CYMEH KaMTYy XOHe Cy oKeTy XyMenepiH akcnnyataunanay xxsHe fuMapaTtrap MeH UHXeHepnik xXynenepai
KanTa Kypy.
MaH Typanbl KbiCcKalla TYCiHIK:
«OHJjipic KacinopbiHAapbliH CymeH XabablkTay >xaHe 9KeTy» NaHiH OepyadiH makcaTtbl- CTygeHTTepre
Xobanay HerizgepiHeH Teopusanblk  6inim xaHe Toxipbue >xuHay, Xynmenep MeH fumapartTapibl
3KCnnyaTauumsanay XaHe Kypy aHe OCbl canaga fblfibiIM MeH TEXHWUKaHbIH, XXETICTIKTEPIH KondaHa oTbIpbin
OHAIpIC KaCINOpbIHAAPbIHBLIH, CY LapyaLlbIfbifbIHbIH KOpLUaFraH opTacbiH KopFay 6onbin Tabbinagbl.

«OHfipic KkacinopblHOAAPbIH CyMeH >kabAblkTay XeHe 9KeTy» MoHiH OKy HOTWXecCiHOe CTYOEeHTTIH
MiHOEeTI
KonpaHa Ginyre:

-eHAipiC KacinopbiHAAPbIHLIH CY LWapyaLlblbIFbIHbIH TUIMAI XXynenepi meH cynbanapbiH TaHaay,

-eHAIpiC KacinopblHAAPbIHbIH CY LWapYLbINbIFbIHBIH KypbifbiMAapbl MEH XyNenepiH ecentey xaHe
xobanay,

-eHZIpIC KaCiNOpbIHAAPbIHbIH CY LWapYyaLUbIfbIFbIHbIH KYypPbiNbiIMAAPbIH KYyPY XXoHEe SKChnyatauusnay;
Binyre:

-6HJipiC KacinopbIHAAPbIH CYMEH KaMTyAblH epeKLenikTepiH,

-eHAipic kacinopbiHOAPbIH CYMEH KaMTYAbIH, XXyneci meH cynbacel,

-eHAipICTi CyMeH KaMTyAblH, XXynenepiHiH cankelHAaTy Kypblnfbinapsbl,

-KypbInbIC anaHaapbiH CYMeH KamTy,

-aybin WapyallbifblfbIH CYMEH KamTy,

-eHAIPICTIH capKblHAbI CynapblH Tazanay ajicrepi,

-TyHOaHbI kaTa eHaeY xaHe OHbIH iWwiHaeri 6aranbl Kocnanapabl kKanTagaH nanganaHy,

-capKblHAbI CYAblH KaTa nanganaHy xaraannapsl,

-eHAIpiC KaCINOpbIHAAPbIH CYMEH KaMTyAblH anHanmarnbl XaHe TYMbIK XyrnenepiH Kypy npuHuuntepi;
WUrepe Ginyre:

- OCbl 3aMaHfbl OTaHAbIK FbINbIM MEH TEXHUKaHbIH XETICTIKTEPIH XaHe eHAipic KacinopbiHAapbiHaH
CyObl SKETY XaHe CyMeH KamTyAblH Ke3-KenreH cxemanapbliH eHgeyre kongada oiny.
MocpekBuautrep: «UMHXeHepnik Xymenep >XoHe Xeninep» MaMaHOblfblHbIH OKY >OcnapbiMeH
KapacTbIpbIffaH aHe gunnomablk xxobara ganbiHOayFa apHanfaH.
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NMAMATKA OBYYAIOLLEMYCSA U 3ABAU3EPY

Bce yyebHble gucunnnmHbl cneumanbHoOCTM Gakanaespuarta 4endarcsa no uuknam
(004, bI1, MA), marnctpatypsl n goktopaHtypsl (BIM,MN4), mogynsam, BHYTpYU KOTOPbIX
OHM pasgensalTcss Ha obdAsaTenbHble M 3nekTuBHble (MO BbIOOPY) AUCUMUNIIMHLI.
MepeyeHb ob6a3aTenbHbIX AN U3y4YeHUs AUCLMNIIMH NPUBOAUTCA B TUNOBOM Y4e€OHOM
nnaHe cneunanbHocTh (TYTN). NepeyeHb aNEeKTUBHBIX AUCUUNIIMH AN KaX4oro Kypca
crneumnanbHOCTU NpeacTaBnAeTcs B Katanore anekTmBHbIx gucumnnui (K3), koTopbin
ABMSAETCA CUCTEMATM3MPOBAHHLIM aHHOTUPOBAHHBIM NEePEeYHEM AUCLMMMANH NO BbIOOpY
cneumanbHocTn. KO gomkeH gaBaTtb (obecneuymBaTtb) o6yqaloMMCA BO3MOXHOCTb
anbTepPHATUBHOIO BblGOpa 3NEKTUBHLIX YYEOHbIX AUCUMNNWMH B COOTBETCTBUU C
BblOpaHHON TpaeKkTopmen obyYeHuns.

Ha ocHoBaHun TYTn n K3 dopmunpyetca nHameuayanbHbli y4ebHbI nnaH
(NYI) obyyatoweroca Ha y4ebHbin rog. MNMomowb GakanaBpam M MarMcTpaHTam npu
coctaBneHn WNYT1 okasbiBaeT aaBan3ep, HasHaYeHHbIM BblinNycKawowen kadenpon.
HoktopaHTbl YT coctaBnsawT camoctostensHo. NYT1 onpegenseT nHavMeBuayasbHYO
obpasoBaTenbHy0 TPaAeKTOpUKD Kaxkaoro oby4arolerocs B pamkax cneumanbHoctu. B
NYT1 BknoyakoTca  gucuunivHbl 06a3aTenbHOro KOMMOHeHTa W BuObl  y4eOHOoW
AesaTenbHOCTH (npakTuKu, nccrnegoBartenbckas paborTa, rocyaapCTBEHHbIN
(KOMMIEKCHbIN) 9K3aMeH, HanucaHve W 3awurta AUNNoMHOW paboThl  (MpoekTa),
anccepTaumm) u3 TYTn u gucumnnmnHbl KOMNOHEHTa no Bbibopy 13 KO[.

B nomouwb 6akanaBpam obpasoBaTenbHOW TPaeKTOpUU, OPUEHTUPOBAHHOW Ha
KOHKPETHYIO chepy [nOEATENbHOCTM C y4vyeToM noTpebHoCcTen pbiHKa Tpyaa W
paboTtogatenen, B pamkax KOL gomkeH ObiTb npeactaBneH nepedeHb AUCLUMNIIVH,
rapaHTupyowmn  obyyarowmMmcs  UeneHanpaBfieHHOE  OCBOEHME  HaMeYeHHOW
obpasoBaTesibHOM NporpaMmmbl.

Mpwn BbIGOpE SNEKTUBHBIX AUCUMNIIMH HEOOXOANMO YYnUTbIBATL CnegytoLlee:

1 B ogHOM cemecTpe CTyaeHT o4HOM hopMbl 0ByYeHUst JOMKEH OCBOUTL 18-22
KpeauTta (0bsi3aTenbHbIX U 3NEKTUBHbLIX), OUCTAHUMOHHOMW dopmbl — 9-12 KpeguTtoB
(obsizaTernbHbIX M 3NeKTUBHLIX), 6e3 ydeTa gonosnHUTeNbHbIX BUAoB obyyveHus (OBO),
KOTopble ABNATCS 06s13aTENbHBIMU ANSA U3YyYeHUs.

2 O6uwee KONMMYECTBO KpeaUTOB 3a BeCb MNepuod obyyeHus He [AOSMKHO
npesbliWaTh YkasaHHoe B TY[1n cneumanbHOCTU KONNYECTBO.

3 OnekTuBHble AuUCUMNAMHBI O0BbeauHeHbl B rpynnbl No  BbIbOpy C
COOTBETCTBYHOLLMM HOMEPOM. M3 Kaxgon rpynnbl AUCUMNINH MOXHO BblOpaTb TOMbKO
OHY 9NEKTUBHYHO Y4EOHYIO ANCUNNINHY.



Akagemuyeckas cteneHb: bakanaBp TEXHUKN U TEXHOMNOMMMN

BTopow Kypc

MO,D,y.I'IVI n aAMcumniiuHbl, pekomeHayemble OnsA Bcex TpaeKTOpMﬁ 06yquVIFI

cneunanbHOCTU
Ne | HanmeHoBaHu| Linkngucum Kon HassaHue gucuunnuHebl Kpen.| Ceme
e Moaynm NSVHBI ONCUNNANHBI C.

1 | ObweTtexHnue| B[ 2.2.7 SM 2.2.7 CTpouTtenbHble Matepuansl 3 3

ckun moayne | B[ MTM 2.2.7.1 | MaTepuanoBeaeHne n TeXHONorns 3 3
22.7.1 MeTannos

2 | ObweTtexHny | B 2.2.8 PM 2.2.8 IMpuknagHas mexaHuka 2 3
ecKmmn b IM2.2.8.1 MHxxeHepHas MexaHuka 2 3
MoayJb 2.2.8.1

3 | Mogynb bl 2.2.9 Matlll 2.2.9 Matemaruka lll 3 3
ectecTBeHHO | B[l PMat 2.2.9.1 | lNpuknagHasa matemaTtuka 3 3
Hay4HbIX 2291
OVNCLUUNIVH

4 | Mogynb B 2.2.10 | TMO 2.2.10 TennomaccoodbmeH 3 4
creumansHo | B HVM XvMusa Bogbl U MUKpoburornorns 3 4
n nogrotoBku | 2.2.10.1 2.2.10.1

5 | Mogynb B0 2211 | NV 2.211 Hacochbl n BeHTUnATopbI 3 4
cneunansHo | B NNS 2.2.11.1 | Hacocbl n HaCOCHble CTaHLUK 3 4
n nogrotoBkn | 2.2.11.1

6 | ObweTtexHny | B 2.2.12 | AK 2.2.12 APXWUTEKTYPHbIE KOHCTPYKUWK 3 4
ecKkum B SK2.2121 CTpouTtenbHble KOHCTPYKL MM 3 4
MoayJb 2.2.12.1

7 | ObwetexHuy | BO 2.2.13 | IGLS 2.2.13 MHeHepHasa reoaesmns NIMHENHbIX 3 4
€eCKmm COOPY>KEHUN
MOAYIb B IGS 2.2.13.1 | UHXeHepHasa reonesus B 3 4

2.2.13.1 CTPOUTESNILCTBE

8 | ObwetexHny | B0 2.2.14 | GGD 2.2.14 'mgporasognHammka 3 4
€eCcKun B MJ 2.2.14.1 MexaHuka XuakocTum 3 4
MOAYITb 2.2.14.1

9 | Moaynb B[ 2.2.15 | MatlV 2.2.15 | MatemaTuka IV 3 4
ecTecTBeHHO | B[l TVMS Teopus BepoATHOCTEN U 3 4
Hay4HbIX 2.2.15.1 2.2.15.1 MaTtemMaTuyeckasa ctaTucTuka
OVNCLUUNIVH

SM 2.2.7 CtpouTtenbHble MaTepuanbl
MpepekBn3uTbI: Nporpamma gucunnnmHbl « CTpouTenbHble MaTepurarnbi» OCHOBbIBaeTCA Ha base
ANcuUnnnnH usunka, XMmms.
Lienb nsy4yeHus: PopmupoBaHue y CTyOeHTOB 0bLLEero npeAcTaBnieHnsi 0 NpUHUUNax U3roToBneHus
CTPOMTENbHbBIX MaTepranos, a Takke NogroToBka CneunanunucToB, CNOCOBHbIX UCNONBb30BaTh NOSTyYEHHbIE
3HaHWS U HaBblkK B NpodheccnoHansHOn OeaTebHOCTH.
Kpatkoe copgepxxaHue: V3yuyeHne BNuAHME OCHOBHbIE CBOMCTBA MaTepmana Ha ero CTpouTesnbHo-

TEXHUYECKNE CBOMCTBA W paLuoHanbHoe NpUMEHeHNEe B CTPOUTENBCTBE B 3aBUCMMOCTU OT
dYHKUNOHANbHbLIX CBONCTB.

Oxunpaemble pe3ynbTaThl: [1ocne 0CBOEHMS JAaHHOW OUCULNIIUHBI CTYOEHT LOJTKEH:

3HaTb: TEXHOMNOIMYECKNE MPUHLUUNMBI MONTYYEHUS Y MPUMEHEHUS CTPOUTENBHBIX MaTepPUarnos;
HOMEHKNaTypy CTPOUTENbHbLIX MaTepuarnoB U UX CBOMCTBA; TpeboBaHNsA K [ONroBEYHOCTH,
3KOMOTrMYECKOM YMCTOTE, SKOHOMUYHOCTU M SCTETUKE; TEHOEHLUN Pa3BUTUS NPOU3BOACTBA U
NPUMEHEHNST CTPOUTESbHBIX MaTeprarnos.

YMeTb: 060CHOBbIBaTL BbIOOP MaTtepmnanos 1 U3O0eNnii B MPOEKTHBIX PELLUEHNUSIX U OCYLLECTBIIATb
KOHTPOIb C BblAa4yen pekoMeHaauni npu NnpoBeaeHMmn 6€TOHHBIX, CBAPOYHbIX, OTAEMOYHbIX U OPYTrUX
BMOOB paboT B CTPOUTENbHOW MPaKTUKeE.

MocTpekBn3nTbI: [podunbHble AMCUMMAMHBLI cneuuanbHocTU «MHXeHepHble cucTtembl U ceTuy» -
«CTpouTENbHBIE KOHCTPYKLNMY, KAPXUTEKTYPHBIE KOHCTPYKLINMY»

MTM 2.2.7.1 MaTtepunanoBeaeHue U TeXHOMOrns MmeTansnos
MpepekBu3anTbl: [lporpamma gucumnnuHel  «MaTteprnanoBegeHus U TexXHomnorng
OCHOBbIBaeTcs Ha 6ase QUCLMNIVH CTPOUTENbHbLIE MaTepuansbl, pranka, XMmus.

MeTannoB»




Lenb nsyvyeHus: dopmumpoBaHue y CTyAeHTOB 06LLEro npeacTaBneHns 0 CTPOMTENbHBIX Matepuanax u
MeTarnnax, a Takke NoAroToBka CrneLmanmcToB, CMOCOOHbLIX MCMONb30BaTh NOJTyYEHHbIE 3HAHUS N HABbIKA
B NpodreccrnoHarnbHOM AeATEeNbHOCTH.

KpaTtkoe copepxaHue: /3yyeHne BnnsiHne OCHOBHbIE CBOWCTBA CTPOUTENbLHOrO Marepvana v metanna
Ha ero CTPOMTENbHO-TEXHMYECKME CBOWCTBA M paLMOHAnNbHOE MNPUMEHEHNE B CTPOUTENLCTBE B
3aBMCUMOCTM OT PYHKLMOHAmbHbIX CBOWCTB.

Oxunpaemble pe3ynbTaThl: [Tocne ocBOeHMA JaHHOW ANCULNIUHBI CTYOEHT OOKEH:

3HaTb: TEXHOMNOIMYECKNE NPUHLINMbI NOSTYYEHNS] U MPUMEHEHUST CTPOUTESNbHBLIX MaTepuarioB U MeTarnos,
ux cBolcTBa; TpeboBaHMA K [ONrOBEYHOCTU, IKOMOTMMUECKONW YUCTOTE, SKOHOMUYHOCTM U ICTETUKE;
TEHAEHLMMN pa3BUTUS NPOMU3BOACTBA U MPUMEHEHUS CTPOUTENBHBLIX MaTepuaros.

YmeTb: 060CHOBbIBaTb BbIOOP MaTepuanoB U U3AENUA B MPOEKTHbIX PELIEHUSX WU OCYLLUECTBMSTb
KOHTPOMNb C BblAayen pekoMeHAauun npyv npoBefeHUN OGETOHHbIX, CBAPOYHbIX, OTAENOYHbIX U OPYrux
BNAOB paboT B CTPOUTENbHOW MPaKTUKe.

MocTpekBuanTbl: [lpodunbHble OUCUMNNUHBLI CheunanbHOCTU  «MHXEHEPHbIE CUCTEMbI U CeTU,
«CTpounTenbHbIE KOHCTPYKLIUMY, K ADXUTEKTYPHBIE KOHCTPYKLIUNY»

PM 2.2.8 NpuknagHas mexaHuka

MpepekBn3nTbl: Matemartuka, dusmnka, Xumms

LUenb wn3yveHus: dopmupoBaHMe y CTYOEHTOB Hay4HbIX OCHOB MO3HAHUSA SBNEHWMW, CBHA3AHHBLIX C
ABVXEHVeM MaTepuanbHbIX Ten, NoAroToBka TeopeTudeckon 6asbl ANA OCBOEHWs cneumanbHblX
AVCUMNIIMH 1N COBPEMEHHOW TEXHWKN, W3ydeHMe OCHOB MEXaHWKN W MpaKTUYeCKMX MeTOAOB WX
NPUMEHEHWs, pasBuUTUEe Yy CTYAEHTOB JOMMYECKOro MbILWMEHUs, HaBblkOB TBOpYECcKon paboThbl,
HEOBXOAMMbIX MPU PeLLEHNM KOHKPETHbBIX NPAKTUYECKNX 3a4au.

KpaTtkoe cogepxaHue: KuHematnka Toukm. OCHOBHbIE MOHATUS U onpegeneHns KnHemaTukn. Cnocobbl
3agaHva OBwxkeHus Todku. OnpegeneHne CKOpOCTUM WM YCKOPEHMSI TOYKUM MpU pasnuyHbIX crnocobax
3agaHna ux aswmxeHus. OnpepeneHne ckopocTu Toukn. KuHemaTuka TBepgoro Tena. MoctynatenbHoe
OBWXKeHue, BpawaTtenbHoe  [ABWXEHWe, NIoCKo-napannenbHoe  [OBWXeHWe  TBepaoro  Tena.
MocTynatenbHoe 1 BpalwaTenbHoe ABWXeHWa TBepaoro Tena. OnpegeneHne CKOPOCTU N YCKOPeHWs Tena
npyv nocTynatesibHOM [BWXKEHWM TBEpAoro Tena. Yron noBopoTa, YrnoBas CKOPOCTb W YrnoBoe
yckopeHue. CKOpOCTb TOUKM Tena npu BpallaTernibHOM OBWXEHUW, YCKOPeHUe TOYKM Npu BpallaTernbHOM
ABvxeHnn. InHammka. OCHOBHblE 3aKOHbI AVHAMYKW.

Oxunpaemble pesynbTaThbl: B cooTBeTCTBMM C Lenamu npenogasBaHnsa VHxeHepHas MexaHuka

0 MeTofax U npuvemax pacyeTa 9MEeMEHTOB MHXEHEPHbIX KOHCTPYKLMN, COOPYXEHUA 1 geTtanen MaluuvH
Ha MPOYHOCTb, XXECTKOCTb U YCTOMYMBOCTb, MPU YCNOBUN HEOBXOAMMON HAOEXHOCTU, SKOHOMUYHOCTU U
OONrOBEYHOCTH.

3HaTb:

- NPVHLMNbI NCCrieJoBaHNSA BHYTPEHHNX CUIMOBbLIX (PaKTOPOB;

MeToAbl UCCriefOBaHUS HaNPSXKEHHOMO COCTOSIHUA U KPUTEPUN OLLEHKU NPEAErbHOro COCTOSIHUS;

MeToAbl ornpefeneHns MexaHUYecKknxX XxapakTepucTuk maTepuarnos;

BMNUAHWE pasnnyHbIX PAKTOPOB Ha MEXaHNYeCKNe XapakTepucTUKN MaTepmnanos;

YCNOBUS NPOYHOCTU, XXECTKOCTU AN Pa3NNYHbIX Cly4aeB HarpyXeHusi MexaHM4yeckne cBoncTea
MeTansnos 1 CNiasoB.,;

yMeThb:

COCTaBMATb pacYeTHbIE CXeMbI;

onpenenuTb BHYTPEHHWE cunosble hakTopbl U CTPOUTL UX 3MHOPbI;

BblGUpaTh Matepmansl 1 POpMy NONEPEYHbIX CEYEHUIN ANEMEHTOB KOHCTPYKLUIA UK AeTanen MalluH;

Nno peLleHunto 3aay pacyeTa 3aNeMeHTOB UHXEHEPHbIX KOHCTPYKLMIA, COOPYXEHU U AeTarnen MalmnH Ha
NMPOYHOCTb, XECTKOCTb N YCTONYNBOCTb;

MNocTpekBn3unTbl: CTpouTenbHble KOHCTPYKLMIN, TEXHONOrMsa CTPOMTENBHOIO NPOM3BOACTBA

IM 2.2.8.1 UHXeHepHaa MmexaHuKa

MpepekBn3uTbl: MaTemaTuka, Pusmka, Xumus

Lenb usy4yeHus: MNprnobpeteHne Teopeyeckux 3HaHWi Mo TEOPETUHECKON MEXAHUKE U COMPOTUBIIEHMUIO
MaTepuanoB U METOAaM pacyeTa 3NIEMEHTOB -OOHOMEPHbIX, B OCHOBHOM BpycbeB, HA MPOYHOCTb,
)KECTKOCTb MpuW NPOCTbIX BUAax gecdopMauunin: pactskeHue, cxartue, na3rmb. MexaHnyeckme
XapakTepUCTUKN MaTepuanos: guarpammbl PacTSXKEHUS, CKaThs NnacTUYecKnX 1 Xpynknx matepmnanos, a
TaKKe reoMmeTpuyeckme XxapakTepuCcTUKN NIIOCKUX CEYEHUI: CTaTUCTUYECKME MOMEHTbI, MOMEHTbI
VMHEepLMn, MOMEHTbI BPEMEHHOMO CONPOTMBIEHNS. Bonpockl pacyeTa cxkaTbIX CTEPXKHEN HA YCTONYNBOCTD:
OCHOBHbIE NMOHATHKS, 3agada Aunepa. MNpeaensl npuMeHMMOocTH oopmynbl dnnepa. MexaHuveckme
XapaKTepuCTUKN MaTepuasnos: gMarpaMmmbl pacTSHKeHUs, cxaTua nnacTnyeckmx Matepmanos

KpaTkoe copepxaHue: KnHemaTtuka To4kM. OCHOBHbIE NMOHATUS U onpeneneHms kKuHemaTtuku. Cnocobbl
3afaHusa aBwxeHus Toudku. OnpedeneHne CKOPOCTM U YCKOPEHWs TOYKM MPU pasfmyHbiX cnocobax
3afjaHua nx aswxeHus. OnpegeneHne ckopocTu Toukn. KuHemaTtuka TBepgoro tena. [NoctynaTtenbHoe
OBWKeHMe, BpallaTernbHOe  [OBWXEHMe, NJocKo-napannenbHoe  OBWXEeHWe  TBepaoro  Tena.




MocTynaTtenbHoe u BpallaTensHoe ABMKeHUs TBepaoro Tena. OnpegeneHve cKopocTu 1 YCKOpeHus Tena
npu nocTynaTenbHOM ABWKEHWM TBEpAOro Tena. Yrom noBopoTa, YrnoBas CKOPOCTb W yrnoBoOe
yckopeHne. CKOpOCTb TOYKM Tena npu BpallatenbHOM ABWKEHMW, YCKOPEHMEe TOYKM Npu BpallatenbHOM
ABvxeHnn. [inHammka. OCHOBHbIE 3aKOHbI AVHAMUKW.

Oxuaaemble pe3synbTaTthl: B cooTBETCTBMM C Lensamu npenogasaHns VIHxxeHepHas MexaHuka

0 MeToAax M npuemax pacyeTta 3fEMEHTOB UHXEHEPHbIX KOHCTPYKUMIA, COOPY>XEHUA 1 AeTanen malluvH
Ha NPOYHOCTb, XECTKOCTb U YCTOMYMBOCTb, NPW YCNOBUM HEOOXOOMMON HAAEXHOCTWN, S3KOHOMUYHOCTU U
AOMNroBEYHOCTMU.

3HaTb:

- MPUHLMNBI UCCNEeAoBaHWSA BHYTPEHHNX CUITOBBLIX PaKkTOPOB;

MeTOoAbl UCCrefOBaHUS HaMNPSX)KEHHOMO COCTOSIHWSA U KPUTEPUN OLLEHKM NPEAErbHOro COCTOSIHNS;

MeToAbl onpeaeneHns MexaHUYeCcKnx XxapakTepucTMk maTepuarnos;

BMUSHWE pasnnyHbIX (PAKTOPOB Ha MEXaHNYEeCKNe XxapakTepUCTUKN MaTepmnanos;

YCINOBWSA MPOYHOCTHU, XKECTKOCTU ANSA PasfMYHbIX CyYaeB Harpy>KeHns MexaHu4yeckne CBONCTBa
MeTannos ¥ CNNaBoB;

yMeThb:

COCTaBNATb PaCYETHbIE CXEMbI;

onpeaennTb BHYTPEHHME CUoBble hakTopbl U CTPOUTL UX 3MHOPbI;

BblOMpaTb MaTepuansl 1 opMy MONEepPeYHbIX CEYEHU SNEMEHTOB KOHCTPYKUMIA Unu AeTanen MalluH;

no peLLeHnto 3agay pacyeTa 3NEMEHTOB MHXEHEPHbIX KOHCTPYKLNIA, COOPY>KEHWUI 1 AeTanen MalluH Ha
NPOYHOCTb, XXECTKOCTb N YCTONYMNBOCTb;

MNocTpekBu3nTbl: CTponTeNbHblE KOHCTPYKUUIA, TEXHOMOrNa CTPOUTENBHOro NPOM3BOACTBA

Matlll 2.2.9 MatemaTtuka lli

MpepekBn3nTbl: Matematnka 1 1 Matematuka 2 .

LUenb usyydeHmsa: Llenb uv3ydyeHus ancumnnuHel - opmMupoBaHWE Y CTYOEHTOB 3HaHUA U YMEHUN
ucrnonb3oBaTb 3HaHUSA No ocHoBaM «MaTemaTtuka 3» npu n3ydyeHnn cneumanbHbIX AUCLUNIINH.

KpaTtkoe copepxaHue: UYucnosble psagbl. PyHKUMOHaNbHble psdbl. ONEMEHTbl KOMBUHaTOPUKMW.
OCHOBHbIE aKCMOMbI TEOPUUN BEPOSATHOCTEN. TEOpEMbI CMIOXEHUSA N YMHOXEHUS BeposATHOcTen. Popmyna
nonHom BepodATHocTU. Popmyna baneca. Cxema BepHynnu. JlokanbHas M WHTerpanbHasi TeopeMbl
MyaBpa-Jlannaca. [nckpeTHble U HENPEPbLIBHbIE CIy4alHble BENUYMHbBI U UX YUCITOBbLIE XapaKTepPUCTUKN.
3akoH 6onblmnx yucen. BolbopoyHbii MeTof. OueHMBaHME HEU3BECTHbIX NMapaMeTpOB pacrnpenerneHni.
Cratuctnyeckme OueHKM napamMeTpoB  pacnpefgeneHus. [lpoBepka CTaTUCTUYECKUX — FMMNOTE3.
WHTepBanbHoe oueHnBaHne. [JoBepuTenbHbI UHTEPBan.

Oxunpaemble pe3ynbTaTbl: CTyAeHT, U3yumBLLMI Kypc «MaTemaTunka 3» JOIMKEH YMeTb:

- NCMONb30BaThb MOSTyYEHHbIE 3HAHMSA MPU N3YyYEeHMUN cneumanbHbIX QUCUUMIIVH.

MocTpekBM3uTbI: Bce 00Leobpa3oBaTenbHble MHXEHEPHbIE AUCUUMIVHBI U AUCUMMNIUHBI, YUTaeMble
BblNycKalLWwmMn kacegpamu.

PMat 2.2.9.1MNpuknagHaa matemaTtuka

MpepekBn3uTbl: Matematuka 1, Matematuka 2 1 MatemaTuka 3.

LUenb usyyeHua: Llenb u3dydeHus avcumnnuHbl - POPMUPOBaHWE Yy CTYOEHTOB 3HaHUN W yMeHun
ucnonb3oBaTb 3HaHUS No ocHoBaM «[1puknagHas MaTemaTuka» npu U3ydeHun cneumanbHbIX AUCLUNIIUH.
KpaTkoe copepxaHue: BeegeHve B AuvcuMnnuHy MpuknagHas matemaTtuka. YucneHHble MeToAbl.
Teopus norpelwHocten. Cuctembl  nNUHeWHbIX anrebpandeckux ypasHeHun (CI1AY). Metoabl pelueHus
CJIAY. Metoa nporoHku. WTteppauuoHHble MeTodbl. YnMCneHHble MeToAbl peLleHUs HeNMHENHbIX
anrebpaundecknx ypaBsHeHuin. MeTog nonoBmHHOro aeneHus. Metoa xopa u kacateneHbIX. VIHTepnonauuna
PYHKUMA. NHTeprnonsaumMoHHbIn  MHorodneH JlarpaHxa u HbloToHa. YucneHHoe WHTerpypoBaHue.
dopmyna HbioToHa-Koteca u CumncoHa. YucneHHble meTodbl peweHna 3agad Kowwu. Metogpl
06paboTkn IKcnepuMeHTanbHbIX AaHHbIX. MeTog HavMmeHblwnx kBagpaToB. [lpubnmkeHHoe pelueHne
cuctem audppepeHumanbHbIX ypaBHEHUN.

Oxupaemble pesynbTatbl: CTyaeHT, nsyumnswni Kypc «lpuknagHaa matemaTvka» OOMKEH YMETb:

- NCMONb30BaTh MOSyYEHHbIE 3HAHMSA NMPU U3YYEHUN CneumanbHbIX QUCUUMIIVH.

MocTpekBM3nTbI: Bce 06LLe0bpasoBaTenbHble MHXEHEPHbIE ONCUMMIMHBI U QUCUUMIVHBI, YMTaeMble
BblNycKaloLwmnmn kadpeapamu

TMO 2.2.10 TennomaccoobmeH

MpepekBu3uTTEpP: XMMUSA, U3MKa, MaTemaTvka, MepeyvyeHb NPeALecTBYOLWNX OUCUMNIIUH MO
y4ebHOMY NnaHy cneumanbHOCTU.

LUenb usy4vyeHus: Llenbio npenogaBaHusa OUCUMNIUHBI « TennomaccooOMeH» sBnsieTcs npuobpeTeHue
CTyAeHTaMn TEOPEeTUYECKMX 3HAHUM W MPaKTUYECKUX HABLIKOB MNPUMEHEHUS TEPMOLMHAMUYECKMX
METOLOB aHanu3a, 3HaHWA 3aKOHOMEPHOCTEM TensoMaccoobMeHa, Kak Mnpyu M3y4YeHUM chneumanbHbIX
ANCUUNIWH, TaK U NPW peLLeHNN KOHKPETHLIX 3a4a4y B MHXXEHEPHOW npakue.




KpaTkoe cogepxaHue: «TennoMaccooOMeH» - AUCUUMNIIUMHA, 3aHUMatoWas O4HO U3 LieHTpanbHbIX MeCT
npy nogrotoBke 6GakanaBpoB NoO crneumanu3aumMm  «TenmorasocHabXeHne W BeHTUnAuus». 3TO
06YCrNOBNEHO TEM, YTO MPOLIECCHI MONYYEHUS], NPEBPALLEHNS, UCTNONb30BaHNS U NepeHoca TENNOTbl UMEHoT|
MECTO MPaKTUYECKN BO BCEX YCTPOMCTBAX CUCTEM TEMSIOra3oCHaGXKeHUs U BEHTUNALMM.

Oxuagaemble pe3ynbTaTbl: CTYAEeHTbl AOMKHbI 3HATb:
- TEPMOOUHAMMYECKME CBOMCTBA BELLECTB, MCNOSb3yeMbIX B KAYeCTBe pabounx Ten;

- MPUHUUMbI OEWCTBUS TEMNMOUCMONb3YLWero obopyaoBaHNst U MyTU MOBLILLEHUS 3KOHOMWYHOCTU €ro
paboThl;

- MeToAbl aHanusa aheKTUBHOCTH Npeobpa3oBaHns SHepPriK;
- (bM3nyeckyto CyLLHOCTb NPOLIECCOB TEMIOMacCOObMEHa;

- MeToabl pacyéTa u cnocobbl MHTEHCMdUKaLMK TennoobmMeHa.
Kpome TOro, CTyaeHT AoMmKeH yMeTb:

- onpegensiTb NnapameTpbl paboyero Tena;

- aHanma3npoBaTb npoueccbl MU3IMEHEeHUA COCTOAHUA pa6oqero Telna C wucnonb3oBaHMNMEM 3aKOHOB
TEPMOONHAMUKN;

- paccunTbiBaTh TENNOOOMEHHbIE annapaTsl;
- paspabatbiBaTb Mepbl N0 3PHEKTUBHOMY N3MEHEHMIO (CHUXKEHUIO UMW YBEMNNYEHWNIO) TEMNNOBbLIX MOTOKOB.

MocTpekBM3nTbI:  TennoreHepupyoLwme YCTaHOBKKW, TennocHabxeHue, ra3ocHabxeHue,
OTOMSIEHNe, BEHTUNAUMS W KOHAMUMOHMPOBaHWe BO34yxa, Kypcbl No Bblibopy uMkna
NpodunbHbIX AMcUMnnnH ( No paboyemy nnaHy cneunansbHOCTK).

HVM 2.2.10.1 Xumunsa Boabl 1 MUKpoOUonorus

MpepekBM3UTLI: Xxumus, u3nka, nNepeyveHb MpPeaLlecTBYOLWNX ONCUMNIWH NO y4eBHOMY mnaHy
cneumanbHOCTH.

Uenb mayuveHusi: «Xumus Boabl U MUKpobMonorusiy AaTb CTygeHTam 3HaHust O (OpMMPOBaHUM U
OCHOBHbIX XapaKTepuCTMKax COCTaBa MPUPOOHbIX U CTOYHBLIX BOA, TEOPETUYECKMX OCHOBAX XUMUYECKMX,
PUINKO-XUMUYECKNX U BUOXMMUYECKMX METOOO0B OYMCTKU BOAbI.

KpaTkoe cogepxaHue: Kypc «XvMusa BoAbl U MMKPOOMONOrna» COCTOUT M3 ABYX 4YacTen. B nepson u3s
HUX OCBELLAKTCA BOMPOCHI CBSA3aHHbIE C XMMWEWN BOAbl, B KOTOPbIX [JalTCA TEOpeTUYEeCKUe OCHOBBI
BOAHOMO XMMmn3Ma, 0COGEHHOCTN XMMMWUYECKOTO COCTaBa MPUPOAHbLIX U CTOYHBIX BOA, U UX OLEHKU, prU3UKO-
XMMWUYECKME OCHOBbI MpoueccoB 06paboTku Boabl. MNogvepknBaeTcst OOLWHOCTL LEenoro psaa MeTonos,
ucnonb3dyembix Ans o6paboTku, Kak NPUPOLHbIX, TaKk U CTOYHBLIX BoA. BTopas yacTb Kypca ocBellaeT
BOMNPOCHI 06LLEN MUKPOBMOMNOrMM N Ha UX OCHOBE PacKpbIBAETCS CYLLHOCTb OMOXMMMYECKUX MPOLECCOB,
NpOTEKaloLLKMX B MOYBE, MPUPOAHLIX BOAOEMAX U Ha COOPYXEHUAX OYMCTKU MPUPOAHBIX N CTOYHBLIX BOA.
Oxunpaemble pe3ynbTaTbl: CTYAEHTbI AOJKHbI 3HATb:

- busnyeckme, XMMmMYeckne M Buonornveckme nokasaTenu kadecTBa BOAbl, TEOPETMYECKME OCHOBBI
NpoOLIECCOB OTCTaMBaHUA, Koaryrnsauuum, copouum u gp.,

- OCHOBHbIX NpeacTaBUTeNnen MMKPOMMPA, 3aCensaioLLnX BOAHbIE OOBLEKTHI,

- OCHOBbI CaHUTapHO-BaKTEPMONOrMYeCKOro COCTOSIHUSA BOOOEMOB.

OCHOBHbIe YMEHUS U HaBbIKU:

B pe3ynbtate u3ydeHusi Kypca CTyAEHTbl OOIDKHbI 3HATh:

- (byHAameHTanbHbIMU METOAONOMMYECKMMIN OCHOBaMU XMMUU BOAbI 1 MUKPOOMONOrnu;

- NpefcTaBfeHMemM O CUCTEMax M npoueccax, MNpUHUMaKLWUX yd4acTne B (DOPMMPOBAHUU BOAHbIX
06bEKTOB;

- HaBblkamMy paboTbl B XMMUYeECKOW nabopaTopuu, yMeTb BbINOMHATL (QU3MKO-XMMUYECKOW CaHUTapHO-
DaKTepuonorMyeckuini KOHTPOsb KavyecTBa BoAbl;

- YMEHMEM MNPUMEHATb MONYYEHHbIE HaBbIKA M 3HAHWS B MPaKTUYECKON OEeATENbHOCTM Ha OYMCTHbIX
CTaHuusX.

MocTpekBM3uTbI: BogocHabXeHne, BOAOOTBEAEHNE, TEXHOMOMMSA O4UCTKA NPUPOOHBIX MU CTOYHBLIX BOA.

NV 2.2.11 Hacocbl h BEeHTUNATOPbDI

MpepekBM3UTbLI: nporpamma AucuMniMHbl «Hacocbl M BEHTUNATOPbLI»  OCHOBbIBAETCA Ha 0Oase
aucumnnui: Matematuka, pusuka, rmgpasnuka.

MocTpekBM3nTbI: NpoUIbHBIE  OUCLMIIUHBI - crneunanbHOCTM  «MHXEeHepHble CUCTEMBI U CEeTUY,
NpeyCMOTPEHHbIE COOTBETCTBYIOLLMMU pabounmmn y4ebHbIMY NnaHamu.

Uenb wu3yyeHus: Llenbio npenogaBaHus AMCUUNAWMHBI  SABMASIETCA NpUOBpeTeHne CTygeHTamu
TEOpPEeTUYECKMUX 3HAHMN M NPaKTUYECKUX HAaBbIKOB MO HacocaM W BEHTUMSTOpaM, UCMOMb3yeMbiMU MpU
cucTeme BoAOCHabXeHU 1 BoOOOTBEAEHUMN.

Kpatkoe copepxxaHue: OOLue cBegeHs 0O Hacocax, HACOCHbLIX YCTaHOBKax U BeHTUnsTopax. Paboune
napameTpbl 1 0COGEHHOCTUN KOHCTPYKLMU U paboTbl 06BbEMHBIX HACOCOB, TEXHOITOTMYECKME NapameTpsbl.




McnbiTaHne LeHTPOBEXHOro Hacoca U BEHTUIATOPOB MOCTPOEHUE UX XapakTepucTuk. BogonpoBoaHkie
TENnoBble HACOCHbIE CTaHUUW. BeHTUNATOpbLI, KOMNpeccopbl 1 Mx obLine cBeaeHWs 1 Knaccudukauuu.
Oxuaaemble pe3ynbTaTthl: B pesynbrate nsyvyeHns gucuunivHbl

CTYAEHTbI AOIKHbI

3HaTb — OCHOBbl KOHCTPYKTUPOBAHMSI  MPOEKTUPOBAHUS W 3JKCMnyaTauuu HACOCHBLIX YCTaHOBOK,
BEHTUINSATOPOB M BO3AYXOAYBHbIX CTaHLUW.

YMeTb — NMPUMEHSITb Ha MpPaKTUKe TEOPETUYECKNE 3HAHWS U HaBbIKW; MCNONb30BaTb METOAMUKM pacyeTa
Nno ONpPeAeneHnto TEeXHONOMMYECKMX MNoKasaTenel W MOPsSiAOK HarHetatenem B MNPOM3BOACTBEHHbIX
YCINOBUSIX.

MocTpekBU3NTLI: NpPOUNbHbIE  AUCUMMIMHLL - cneumanbHOCTU  «MHXEHEPHbIE CUCTEMBI U CETUY,
NpPeaycMOTPEHHbIE COOTBETCTBYIOLLMMU pabounmm y4ebHbIMM nnaHamu.

NNS 2.2.11.1 Hacocbl U HacoCHble CTaHuUun

MpepeKkBM3UTLI: MporpammMa AUCUMNINHBI «Hacocbl M HacoCHble CTaHLMU» OCHOBbIBaeTcs Ha 0ase
acumnnunH  «TeopeTudeckaa MexaHuka», «HadeptatenbHass reomeTpusi U UHXeHepHada rpadumkay,
«MaTtematuka», «dunsmnka» n «l'mgpasnukar.

Llenu npenogaBaHnA AUCLUNIIUHDI

Llenb ancumnnuHel — 03HAaKOMUTL ByAyLLEro cneunanucTa ¢ TakMMy NOHATUSAMW KaK «HacoCy, «HacocHas
yCTaHOBKa» M «HACOCHas CTaHUuMs»; caenatb 0630p COBPEMEHHOr0 HaCOCHOro 0b6opyaoBaHUS; U3YYUTb
OCHOBHble MapameTpbl W Krnaccudumkaumio nonacTHbIX HacocoB; NoAapobHO paccMOTpeTb Teoputo
LeHTPOBEXHbBIX HACOCOB; PaCCMOTPETb CXEMbl Y3MOB U KOHCTPYKLUIN OCHOBHbBIX COOPY>KEHUN HACOCHbIX
CTaHUMWI; yAeNnaTb BHAMAHWS Ha U3Y4YeHMS KOHCTPYKLUNIA PasfnnyHbIX TUMNOB 34aHWUIA HACOCHbIX CTaHLWA.
3agayu n3yuyeHusi AUCLUUNIUHDI.

N3yumB gncumnnuHy «Hacocbl n HACOCHbIE CTaHLMM» CTYOEHT AOSKEH:

3HaTb

-00LLmMe cBeaeHns U KnaccudukaLmMo HacoOCOB M HACOCHBIX CTaHLMK;

-OCHOBHbIE BUAbI U TUMbl HACOCOB N HACOCHbLIX YCTAHOBOK, Ha3Ha4Y€HME UX OCHOBHbLIX Y3/10B U AeTanewn;
-napamMeTpbl U XapaKTePUCTMKMN HACOCOB;

-yCrnoBu1si NPUMEHEHMSI HACOCOB 1 MeToAbl X Noabopa;

-npaBuna aKcnyaTaunm HaCOCHbIX arperaTos.

YmeTb

-4nTaTh U NOHMMAaTb YEPTEXN HACOCOB Y HACOCHbIX CTaHUUW;

-9KCNepUMeEHTarbHbLIM MyTEM MOMy4aTbh UX OCHOBHbIE NapamMeTpbl U XapaKTepUCTUKY;

-onpeaensitb HeoOXoaUMbIN ANs NoAbeMa BOAbI HAMOP M Nogavy Hacoca;

-Nonb3ysCb CNPaBOYHOWN NUTEPATYPON NPOBOANTL BEIGOP HACOC3;

-oueHuBaTb 3PHEKTUBHOCTL ero paboThbl.

BnageTtb

-HaBbIKaMu MPaBUNBLHOro 3anycka HaCOCHOro arperaTa,

-perynvpoBaHnsi pexxnmoB paboTbl HACOCOB,

-CBODOJHOrO CHATUA NOKa3aHUn M3MepUTENbHbIX NPMOOPOB, NCMOMb3yEMbIX HA HACOCHbIX YCTAHOBKaX.
MoCTPeKBM3NUTbLI: 3HAHWS [AHHOW AUCUMMNMAMHBI  HEOOXOOAUMbBbI MPU  U3YYEHUU MPOPUNUPYHOLLUX
AVCUUNIINH 1 MOArOTOBKE AWMMOMHOM paboThl.

AK 2.2.12 ApXUTeKTypHble KOHCTPYKLMU

MpepekBMU3UTbI:  M3ydeHMe OUCLMNNNHBLI «APXUTEKTYPHbIE KOHCTPYKLMM» OCHOBbIBAeTCcAa Ha 6ase
avcumnnuHd «HaveptaTtenoHasa reomeTpusi», « TexHu4yeckoe YyepyeHmey, « CTponTenbHble MaTepuanbly.
Lenb nsyyeHus: gopmmrpoBaHve NpohecCMoHarnbHbIX 3HaHWN U HEOOXOAUMbIX NPaKTUYECKMX HaBbIKOB
Oyayuwiero 6akanaepa-CTPOUTENSA MO apXUTEKTYPE rPaXAaHCKNX N NPOMbILLUFIEHHbIX 34aHNNA.

KpaTtkoe onucaHue: B Heli n3noxeHbl OCHOBbI apXMTEKTYPHO-CTPOUTENbHOMO MPOEKTUpOBaHWs; obLine
CBeEeHNs O 3[4aHUSX U COOPYXEHUSX; CBEAEHUS O MOAYIbHON KOOPAMHALMM pa3MepoB B CTPOUTENLCTBE;
OCHOBHbI€ KOHCTPYKTUBHbIE 3MEMEHTbI 30aHWNI; (PU3NKO-TEXHUYECKME OCHOBLI apXUTEKTYPHO-CTPOUTENBHOIO
NPOEKTUPOBAHUS; OCHOBbI PafOCTPOUTENBLCTBA; O0OBEMHO-MNaHNPOBOYHbIE U KOHCTPYKTUBHbIE peLleHUs
XUIbIX, 0OLLECTBEHHbIX U NPOU3BOACTBEHHbIX 30aHWUIA 1 COOPYXKEHUIA.

Oxupaemble pe3ynbTaTtbl: 3HaTb apXUMTEKTYPHblE 3a4ady B KOMMIIEKCE CO CMEXHbIMU TEXHUYECKMMMU
AVCLUMMNIIMHaMK; TpeboBaHus, NpeabsaBnseMble K aneMeHTam 34aHui Npyu y4eTe KOHKPETHbIX YCIOBUA NX
3KchnyaTaumn; KOHCTPYyMpOBaHWE OfEeMEeHTOB 30aHWA UM UX OMNeMeHTOB, BWAbl, Ha3Ha4veHwue;
COBPEMEHHbIMN MeTo4aMM apXUTEKTYPHO-CTPOUTENBHOIO NPOEKTUPOBAHMS.

MocTpekBM3UTLI: 3HaHWUA OaHHOW AMCLUMMMWHBI  HEeoOXOAuMbl ONA U3yYyeHus Kypca  AWMCUMMIWHE
«TexHonornss cTpoutensCcTBa W nNpousBoacTBa», «CTpouTenbHas Ttennoduauka», «CaHuTapHo -
TeXHUYecKne yCTponcTea 3gaHumy», crneLKypcol No Buaam npodeccnoHarnnbHOW AesTeNbHOCTH.

SK 2.2.12.1 CtpouTenbHble KOHCTPYKLMU
MpepekBnM3uTbl:  n3yveHue aucumnnunHbl «CTpouTenbHble KOHCTPYKUMM» OCHOBbIBAeTCs Ha 6Oase




ancumnnunH «HaveptaTtenbHas reoMeTpusay, «TexHudyeckoe 4vepyeHue», «CTpouTenbHble Martepuanbly,
«lMpuknagHas mexaHuka.

LUenb u3ayydyeHus: nonyyeHne TEOPETUYECKMX 3HAHWUA U MPaKTUYECKUX HaBbIKOB, HEOOXOoAUMbIX Anis
NMOHMMaHNsT U MNPOEKTUPOBAHMUSA  KOHCTPYKTMBHBIX 3NIEMEHTOB, (OU3MKO-MEXaAHUYECKME CBOWCTBA
MaTepuanoB, OCHOBbl pacyeTa 35IEMEHTOB CTPOUTENbHbIX KOHCTPYKUMM No | rpynne npegenbHbIX
COCTOSIHUMN.

KpaTkoe onucaHue: gaHHas AWCUMNIMHA OTpaXKaeT COBPEMEHHbIE COCTOSIHUE TEOpUM U NPaKTUKK
CTPOMTENbHBIX KOHCTPYKUWUW; B HEN U3MNOXeHbl obLimMe cBedeHuss 0 (PU3NKO-MEXaHUYECKUX CBOWCTBAX
KOHCTPYKUMOHHBLIX MaTepuanoB, OCHOBbl pacyeTa KOHCTPYKTUBHbIX 3fIEMEHTOB, MeToAbl pac4deTta
KOHCTpYyKUMM no | rpynne npeaenbHbIX COCTOSHUN.

Oxunpaemble  pe3ynbTaTthbl: 3HaTb CBOMCTBA U (PU3NKO-MEXAHUYECKME  XapPaKTEPUCTUKU
KOHCTPYKUMOHHBIX MatepuanoB, NPUMEHSAMbIX B COBPEMEHHOM CTPOUTENbCTBE; OCHOBHbIE 3NIEMEHTbI
CTPOMTENbHbBIX KOHCTPYKLUMW UK pacyeTbl MX N0 |-oM rpynne npedenbHbIX COCTOsHURA; paboTy
KOHCTPYKTMBHbIX 35IEMEHTOB MPY Pa3fIMYHOM HarnpsPKeHHOM COCTOSIHUN.

MocTpeKBM3UTbLI: 3HAHMA OaHHOW AMCUMMMAMHBLI  HEeobXOAMMbl ANA M3yvyeHust Kypca AUCLUUMNIMNH:
«TexHomnorust cTpouTenbcTBa W npousBoAdcTBay», «CTpoutenbHas Tennogusnkay, «CaHuTapHo -
TEXHUYECKNe yCTPONCTBA 34aHUIY, CMELKYPChl N0 BMAAM NPOdeCcCUOoHaNbHON AeATENbHOCTH.

IGLS 2.2.13 WUHxeHepHas reofe3ns NMMHENHbIX COOPYXEHUN

MpepekBn3nTbl: MaTematuka, unsmka, MHpopmaTuka.

3agaum M3yyveHust AUCLUMNNUHBLI — OOyveHne Oydywmx CneunanucToB OCHOBaM TEOpPeTUYECKUX W
NPaKkTUYECKMX 3HaHWWA MO OCHOBHbLIM BWAAM reofe3nyecknx paboT, BbINOMHAEMbIX MPU U3bICKAHUSAX U
CTPOUTENBLCTBE NIMHENHbBIX COOPYXKEHUN.

KpaTtkoe copepxaHue. Ponb reogesun B ctpoutensctee. CoBpeMeHHOe npeacTtasrneHme o dhopme u
pasmepax 3emnu. MoHATMA reonga, annuncomaa. CuctemMbl KOOpANHAT, MPUMEHSEMbIE B re04e3NN.
CucTtemMbl KOOpAUHAT Ha CTpoOUTENbHbIX Nowaakax. OpueHTpoBaHue NMHUA Ha MecTHOCTW. 3agauun,
peliaemble Mo kapTam v nnaHam. ObLine cBegeHMs 0 rocyAapCTBEHHbIX re0Ae3NYEeCcKNX CeTSX.
eopesnyeckne npubopbI: TEOAONUTLI, HUBENWPLI, 3NIEKTPOHHbIE TaxeoMeTpbl, NnpuemHukn GPS. MeToabl
€034aHuNsi CbeMOYHbIX ceTel. [eomeTpuyeckoe HuBenupoBaHne. OCHOBHbIe BUAbI ToMorpaduyeckmx
CbEMOK.

CbémouHoe obocHoBaHWe. [opusoHTanbHasa cbemka. BepTukanbHasa cbémka. KombruHnpoBaHHas
cbemka. CnyTHUKOBbIE HaBUrauMoHHbIe cucTemsl. ['eogesnyeckoe obecnedyeHne nHxeHepHo-
n3blcKaTenbHbIX PaboT NIMHENHbIX COOPYXeHUA. OCHOBHbIE BUAbI reoge3nyYecKknx 1 Tonorpamnyeckmx
paboT npu CTpOMTENbCTBE M IKCMyaTauum aBToMoOunbHbIX gopor. MNonesoe TpaccupoBaHune. Pasbuska
nuketaxa. Kpyrosble kpvBble. [1poaonbHOe HUBENMPOBaHME.

Oxunpaemblie pesynbtatbl. [J CnocoGHOCTb OCYLUECTBNAATb WHXEHepHOo-reogesnyeckme paboTbl B
KayecTBe reogesucra nNpuM M3bICKAHMAX W CTPOUTENbCTBE FMHENHbIX COOpyXeHun. CnocoBHOCTb K
BbIMONHEHNIO TomorpadpnuyeckMx CbEMOK MpU  UHXEHEePHO-reodesnyecknx usbiCkaHuax. BnageHve
COBpPEMEHHbIMW  reoge3nveckummn npubopamm  (ONTUYECKME, INEKTPOHHble, TaxeomeTpbl, GPS).
BnapeHve metogamm matematmyeckon o6paboTku reogesnyecknx u3MepeHui.

MocTpekBn3nTbl: JncumnnuHbl No cneunansHOCTU «VIHXEeHepHbIe CUCTEMbI U CETUY.

IGS 2.2.13.1 UHXeHepHaa reoaesvs B CTPOUTENbLCTBE

MpepekBM3nTbI: MaTemartuka, ousmka, nHbopmaTuka.

3apgaum M3yvyeHust AUCLUUNNUHbI — 0OydeHue OyaylwiMx CrneumanncTtoB OCHOBaM TEOPETUYECKUX WU
NPaKTUYECKUX 3HAHWA MO OCHOBHbLIM BMAAM reofe3ndeckux paboT, BbIMOMHAEMbIX MPU U3bICKAHUSAX W
CTPOMUTENBCTBE MHXEHEPHbBIX COOPYKEHUN.

KpaTtkoe copepxaHue. Ponb reogesun B ctpouTensctee. CoBpeMeHHoe npeacrasneHne o opme 1
pasmvepax 3emnu. lNoHsaTuMa reompa, annuncouga. Cuctembl KOOpAMHAT, MPUMEHSIEMblE B reode3unu.
Cuctembl KoopauHaT Ha cTpouTenbHbIX nnowankax. OpueHTMpoBaHWe MNUHUA Ha MeCTHOCTW. 3ajauu,
pewaemble No kaptam M nnaHam. O6wme cBeOeHUss O TOCyAapCTBEHHbIX TeO0Ae3NYECcKUX CeTsX.
eope3nyeckme Npnbopbl: TEO4ONUTLI, HUBENUPLI, 3NIEKTPOHHbIE TAaXeOMETpbI, NpuemMHukn GPS. MeToabl
CO3[1aHusa CbeMOYHbIX ceTel. ['eomeTpuyeckoe HuBenupoBaHue. OCHOBHble BUAbl ToMorpaguyeckux
CbEMOK. CbémoyHoe  obocHoBaHuMe. [opu3oHTanbHass  CbeMka. BepTukanbHas  cbémka.
KombnHupoBaHHas cbemka. CnyTHWKOBblE HaBUrauMOHHble cucTeMbl. OCHOBHbIE 3Tanbl BbIMNOJSIHEHMS
paboT Ha cTpouTerbHbIX nnowaakax. eogesnyeckoe obecnevyeHne MHXEeHepPHO-M3biCKaTenbHbIX paboT.
eopgesnyeckne paboTbl Npy NPOEKTMPOBAHMM CTPOUTENBCTBA: MeTOoAbl NOATOTOBKN AaHHbIX A4S BblHOCA
npoekTa B HATypy, BepTUKanbHasa NiaHMpoOBKa ydacTka MECTHOCTM Nog CTpouUTenbCcTBo. [1pon3BoacTBO
pa3buBOYHbIX paboT: BBIHOC MpPOEKTa B HaTypy, reogesnyeckme pa3buBOYHbIE OCHOBLI, CTPOMTENbHAS
ceTKa, NMNaHoBO-BbICOTHAas OCHOBA, TEXHMYECKOE 3afaHne, Cnocobbl NPoM3BOACTBa pa3bnBOYHbIX paborT,
NMOCTPOEHME MaBHbIX, OCHOBHbIX, AeTarnbHbIX OCEN 30aHu 1 coopyxeHun. 'eogesnyeckme paboTbl npu
YCTPOWCTBE KOTNOBaHOB, hyHAAMeHTOB. eoae3nyeckme paboThbl Npu pa3duBke TpaHLUeW, yknaake Tpyo,
YCTpPOWUCTBE KonodueB. McnonHuTenbHble ChbeMKN 30aHUN N COOpYXeHUN. N3MepeHusa ocagkn, KpeHa u




cABUra 3gaHun, COOpPY>KEHNN.

Oxunpaemble pesynbtatbl. [J CnocobGHOCTb OCYLLECTBRATb WHXEHepHOo-reoge3nyeckne paboTbl Ha
CTpPOMTENbHOM nnowagke B KavecTBe reogesncta. CnocoGHOCTb K BbIMNOSIHEHWUIO Tomnorpaguyecknx
CbEMOK MpPU  MHXEHEPHO-TEOAE3NYECKUX W3bICKaHUSIX. BnageHvne coBpeMEHHbIMU reO0Ae3UYECKUMM
npubopamm (oNnTUYeckne, aNeKTPoHHbIE, NasepHble Npubopbl, TaxeomeTpbl, GPS) .

BnapgeHve metogammn matematuveckon obpaboTku reofesnyeckmx MamepeHuin. HaBblku reofesnyeckux
paboT Npu CTPOUTENBLCTBE NOA3EMHbIX Y HAA3EMHbIX YaCTEN CTPOSILLMXCS COOPYKEHWN;
MNocTpekBM3NTLI. JucumnnunHbl No cneumanbHOCTH «HXEeHEPHbIE CUCTEMBI U CETUY.

GGD 2.2.14 'mpporasoguHaMmuka
MpepekBM3UTbI: MaTeMatuka, husmka, XMMmusl.
LUenb wu3yyeHus pucumnnuHbl: «lvgporasoguHamuvka» €BnsieTcss npuobpeTeHvne cTyaeHTamu
TEOPETUYECKUX 3HAHWA W NPAKTUYECKUX HAaBbLIKOB MPUMEHEHWS METOLOB rMApOrasoanHamukM W
TEPMOANHAMUKM, 3HAHUA O 3aKOHOMEPHOCTHAX TenriomaccoobMeHa Kak npu udydeHuu cneumanbHbIX
AVICUMNIWH, TaK U NPY peLIEHNM KOHKPETHbIX 3a4a4 B MHXEHEPHOWN MpaKTUKe.
Kpatkoe copgepxaHue: «lmgporasognHamuka» -  OMCUMNNMHA, NpeacTaBnsowas  cobon
obLieTeopeTu4eCckne OCHOBbI METOAOB pacdeTa pasfu4yHbIX MMOPOra3oCUCTEM U TEMNNOTEXHUYECKUX
yCcTponCTB. [mgporasogvHamMuka - Hayka O [BWKEHWM CNIOWHOW XWAOKOW M rasoobpasHon cpefpbl.
TennomaccoobmMeH COBMECTHO C TEPMOAMHAMUKOM - Hayka O Mpoueccax MonyyYeHusl, MpeBpalleHus,
NCMNOMb30BaHWsA 1 NepeHoca TENMoThl.
Oxupaemble pe3ynbTaTthl: B pesynbrate usydyenns gucumnnuHel «fugporasognHamMmmka» CTyaeHT
OOJIDKEH 3HATb:

-3aKOHbl PaBHOBECHUSI U ABUXEHUSA XUOKOCTU 1 rasa;

-3aKOHOMEPHOCTU Npeobpa3oBaHnst SHEPTMM B MPMMEHEHMU K TEMMOBLIM NpoLieccam;

- (PM3NYECKYIO CYLLIHOCTb M 3aKOHOMEPHOCTM MPOLLECCOB NepeHoca TennoThbl 1 Macchbl.
Kpome Toro, cTyaeHT AomkeH YMETb:

-paccunTbiBaTb OCHOBHbIE MAapaMeTpbl MOTOKOB XXWOKOCTU U rasa;

-NMPUMEHSITb TEPMOANHAMMYECKME METOAbI aHanns3a Ans nccregoBaHus Tenso-  MacCoOOMEHHbIX
NnpoLEeccoB;

-MpOBOAMTL pacyeTbl NPOCTENLLMX MMOPABIINYECKNX YCTPOWCTB;

-MpOBOAMTL TEMMOBOW pacyeT TENIoOMaccoobMeEHHbIX annapaToB U YCTPOWCTB.
MocTpekBn3unTbI: [podunbHbIE ANCLMNNUHBI MO cneunanbHOCTU «HXeHepHble CUCTEMBI U CeTUY,
npeaycMoTpeHHble paboynumM y4ebHbIM NNaHoM cneunanbHOCTY.

MJ2.2.14.1 MexaHuKa XKuUaKkoctum

MpepekBU3UTLI: uU3Nka, MaTemaTuka, XMMUS,, BOAOCHAbXeHWsl, BOAOOTBeAEeHUS,BOAOCHabXeHMs
npoMnpeanpuaTus, BOAOOTBEAEHWE NPOMMPEAnpUATAN, pauMOHanbHOE  WUCMONb30BaHWE  BOAbI,
aKcnnyaTaumss CUCTEM BOLOCHAOXEHMS U BOOOOTBEAEHMUS, PEKOHCTPYKUUA MWHXEHEPHbIX CUCTEM W
COOpPYXEHUMN.

Lenb un3syyeHms: KoHkpeTHas LUenb MNOArOTOBKM  CMELManMCTOB MO 3TUM  OMCUMMIMHAM
3aKno4aeTcsl 03HAKOMIEHNE C 3aKOHaAMW OBWXKEHUS! XXMAOKOCTM, hopMamMn OBWKEHUS] XXMAOKOCTU U KX
PU3NYECKON CYLLHOCTbIO, MPUMOXEHWEM  3aKOHOB [OBWXKEHUSA XMOKOCTM K pacyeTy  pasmepoB
BOLOMPOMYCKHbIX  COOPYXXEHWA W K PEerynupoBaHWi0 MOTOKOB UM PYCrOBbIX MPOLECCOB  Ha
nepeceyvyeHnsx CUCTEM BOLOCHAOGXEHMS M BOLOOTBEAEHWS, @ TaKKE TMOPOTEXHUYECKUX COOPYXKEHUI
C BOAOTOKaMM.

KpaTkoe copepxaHue: MexaHUKa KUAKOCTU sABMseTcs (yHOAMEeHTanbHbIM ancuMnnuHam,
N3y4aloLLMMN 3aKOHbl ABMXEHUS XMOKOCTEM W WX NPUMEHEHWE ONs PELUEeHUS WHXEHEPHbIX 3adad.
MecTo 3TMX Hayk B CUCTEME MOArOTOBKU UHXEHepOB, GakanaBpoB MO YyKa3aHHbIM CleLManbHOCTAM
obycnoBneHo Tem, 4To OCHOBHble  pa3mepbl BCEX MHXEHEPHbIX COOPYXEHUN  CUCTEM
BOLAOCHAOXEHMS U BOAOOTBEAEHWUS B3aMMOEWCTBYIOLMX C MOTOKOM >KMAKOCTU, OnpeaensoTcs
rmopaBinyeckumMm u

rmaoponornyeckuMm pacHeTamu.

Oxunpaemble pe3ynbTaThbl: VI3yumB OUCUMNNWHY, CTYOEHT OOHKEH:

3HaTtb: 3aKOHbl  OBWXEHUSA  KUAKOCTU; PU3NYECKYID  CYLIHOCTb  SIBNEHW; (OpPMbl OBUXKEHUSI
XUOKOCTU W ypaBHEHWs, KOTOPbIMW OHM OMUCLIBAKOTCS; METOAbl UCCrefoBaHUsl B3aMOLENCTBUSA
MOTOKOB C pYyCllamum M COOPYXEHUsIMU; OCOBEHHOCTU OBWXEHUSI BOAbl B UHXEHEPHBLIX COOPYXEHUAX
CUCTEM BOAOCHaOXeHUs n BOOOOTBEAEHMS.

YmeTb: onpenensaTb pasMepbl  BOAOMPOMYCKHbIX COOPYXEHUA CUCTEM BOOOCHAOXEHWUs 1
BOOOOTBEAEHNS Ha OCHOBE rmapaBrMyeckoro U rMOpOoriorMyeckoro o0OOCHOBaHUA KX
NPOEKTUPOBaHMS; MNPOBOAMTL  MAPABMMYECKME  pacyeTbl PaBHOMEPHOrO, HEPaBHOMEPHOIO U
HEeYCTaHOBMBLLUErOCHA ABWXEHUN XUOKOCTW; paccynTbiBaTh COMNpshkeHue ObedoB U rawleHue sHepruu
NnoToKa; BECTWM pacyeTbl BOAOMPOMYCKHbIX COOPYXEHWUW (MOABOASLLUMX M OTBOASALUMX PYCErn, MOCTOB,
TPyO, KOCOrOpHbIX COOPYXEHWW W Ap.), rmaporpadoB M MakcUMarbHbIX pacXxodoB BoOAbl, PYCIOBbIX




/:l,ed)opmau,vlﬁ B MNMOAMOCTOBbIX pycCnax, B HWKHUX 6becbax AOPOXHbIX pr6, YMETb BbINOJTHATb
rmgpasnmnyeckme pacyeTbl paBHOMEPHOro M HepaBHOMEPHOro ABMXEHUA XXUOKOCTU.

nOCTpeKBVI3VITbI: 3HaHuA no OaHHOMY Kypcy HeobxoauMbl ona umn3ydeHusa AONCUNNINHL
«BoAocHabxeHne», «BOOOOTBEAEHUEY, «UHXEHEPHbIe CUCTEMDI», «BoagooTBoOAALLME CUCTEMDI
npoMnpennpuaTun», «KHacoCbl U HaACOCHblEe CTaHUun», «rmapaBjit4eCcKkne MallHbl 1 KOMNPECCOPbI».

MatlV 2.2.15 MaremaTuka IV

MpepekBn3nTbl: Matematuka 1 1 Matematuka 2 , MatemaTuka 3.

LUenb usyydeHusa: Llenb uv3ydyeHus ancumniuvHbl - opmMupoBaHuWe Y CTYOEHTOB 3HaHUM U YMEHUN
ucnonb3oBaTb 3HaHUSA No ocHoBaM «MaTemaTtunka 4» nNpu udyvyeHun cneumnanbHbIX AUCLUNIINH.

KpaTtkoe copepxaHue: OnpepgeneHne dQyHKUMM komnnekcHoro nepemenHHoro (®KIM). TMNpegen wu
HenpepbiBHOCTE OKI. OuddepeHumnpoBanne ®KI. UHterpan ot ®KI1. BeluncneHne onpeneneHHoro u
HecoOGcTBeHHOro uHTerpanoB. Teopema Kowwu. UHTerpanbHas cdopmyna Kowwn. Yucnosble psagsl B
KOMMMNEKCHoM obnactu. ®yHKUMOHanNbHbIE psAbl OT KOMMMEKCHOro nepemeHHoro. CTeneHHble psabl.
PaanoxeHuna yHKumMI B cTeneHHble pagbl. Pag Tennopa. Pag JlopaHa. Knaccudukaumnsa nsonmpoBaHHbIX
0COo6bIX ToYeK. BbiveT pyHKUUM B n30MpoBaHHONM ocobow Touke. BblumMcrieHne MHTerpanos ¢ NOMOLLbO
BblYeTOB. [NpeobpasoBaHne Jlannaca u ee ocHoBHble cBoicTBa. ObpaTHoe npeobpasoBaHue Jlannaca.
Teopema pasnoxenus. Popmyna PumaHa — MennuHa. NpyvMeHeHne onepauyoHHOrO0 WUCYUCMEHUS K
peLueHnto 0bbIKHOBEHHbIX AnddepeHUnanbHbiX ypaBHEHUIA U nx cucTem. OnepaumnoHHbIA MeToq.
Oxupaemble pesynbTtatbl: CTyaeHT, nayunslumm kypc «MaTtematumka 4» JOMmKeH yMeTb:

- UICNONb30BaTh NOJTYYEHHbIE 3HAHUSI NPU U3Y4YEHMMN crieunanbHbIX AUCUUMIIAH.

MocTpekBM3uTbIl: Bce 06Leobpa3oBaTenbHble MHXEHEPHbIE OUCUUNAWHBLI U OUCUMMIWHBI, YMTaeMble
BbiNyckaroLwumm kacpegpamm.

TVMS 2.2.15.1 Teopusi BepoOATHOCTEN U MaTeMaTUYeCKaa CTaTUCTUKA

MpepekBM3UTTEpP: nNporpaMMa AUCUUNIUHBI «Teopus BEepOoATHOCTEM M MaTemaTuyeckass cTaTUCTUKa»
OocHoBbIBaeTcs Ha 6ase gucuunnud: MatemaTuka 1, Matematuka 2 1 MatemaTuka 3.

Uenb wu3yyveHus: Llenbio npenogaBaHns AMCUMNNMHBI SABASIETCA NpuobOpeTeHue CcTygeHTamu
TEeopeTU4ECKMUX 3HaHNUIN N NPAKTUYECKUX HaBbLIKOB AN peLleHUss OCHOBHbIX 3a4a4y TEOpUM BEPOATHOCTEN U
MaTemMaTn4eCcKon CTaTUCTUKMN.

Kpatkoe copepxxaHue:

OCHOBHblE MOHATUSA Teopun BeposiTHOCTEN (CODObITME M BEPOATHOCTb). OnemMeHTbl KOMOWHaTOPWKW.
OCHOBHbIe akCMOMbI TEOPUN BEPOATHOCTEN. TEopeMbl CIIOXKEHUS N YMHOXEHUS BepoAaTHOCTen. dopmyna
nonHon BeposiTHocTu. ®opmyna baneca. NosTopHble ucnbiTaHusa. ®opmyna bepHynnu. JlokanbHas u
uHTerpansHasa Teopembl Myaspa-flannaca. [uckpeTHble U HernpepbiBHbIE CryvanHble BENUYUHLI N UX
UYMCIOBbIE XapakTepucTukn. 3akoH Gonblinx yucen. BoibopouHbin meTod. OueHMBaHME HEW3BECTHbIX
napameTpoB pacnpegeneHun. CraTuCTMYecKMe OUEeHKM napameTpoB pacnpegeneHus. [lposepka
CcTaTMCTMYEeCKNx rmnoTes. VIHTepeanbHoe oleHuBaHme. [JoBepuTenbHbIn MHTEpPBann.

Oxupaemble pe3ynbTaTthbl:

CTyOeHT, n3yumsLUni Kypc « Teopusi BepOATHOCTEN M MaTeMaTndeckasi CTaTUCTMKa» JOIMKEH YMeTb:

- UCNONb30BaTh NOMNYYEHHbIE 3HAHWS NPU N3yYeHUU cneunanbHbIX AUCUUNINH.

MocTpekBM3nTbl: Bce obuieobpasoBaTerbHble MHXEHEPHbIE AUCUMMAVHBLI U AUCUUNANHBI, YUTaeMble
Bbinyckarowumm kapegpamu.




TpeTun Kypc

Moaynu u gucumunnuHbl, peKoMeHayeMble ANA BCeX TPaeKTopun obyyeHus

CneunanbHOCTU
Ne Umnkngucuy Kop, Ha3BaHue gucumnnuHbl Kpen. Ceme
WUMNJINHbI ancum c.
NSNHbI
1 Moaynb b 3.2.18 | Himll Xumums | 3 5
ecTecTBeHHOH | B[] PHIM MpuknagHasa xmmus 3 5
ay4yHbIX 3.2.18.1
ANCUMNINH
2 Mogaynb b 3.2.19 | STFiz CrtpoutenbHas Tennodusnka 3 5
ecTecTBeHHOH | B[] PFiz MpuknagHasa dpuaunka 3 5
ay4HbIX 3.2.19.1
ANCUNNIWH
3 Moaynb rng3.3.3 TU TennoreHepupyoLme yCTaHOBKM 3 5
obopynosanusa | MO 3.3.3.1 | VSNS BopgosabopHble COOPY>KEHNS U HAaCOCHbIe 3 5
cTaHumm
4 Moaynb no 3.3.4 GS [a3ocHabxeHune 3 5
TEXHONormm 3304
nas3.3.4.1 | KIv KomnnekcHoe ncnonb3oBaHne BOAbI 3 5
3304.1
5 Moaynb B 3.2.20 | OGV Ouunctka razoobpasHbix BbIGPOCOB 3 6
TexHonormm b TTOV TexHuKa 1 TEXHOMNOrs O4YMCTKU BOAbI 3 6
3.2.20.1
6 Moaynb nn 3.3.5 VKTS BopgonoarotoBka B koTenbHbIX NTC 3 6
TEXHOMNOormm no 3.3.5.1 | RIV PaunoHanbHoe ncnonb3oBaHne BOAbI 3 6
7 Moaynb rng 3.3.6 SGVZ CuncteMbl ropsyero BogocHabxeHns 3 6
MHXEHepPHbIX 3306 30aHUKn
cuctem n nag3.3.6.1 | OVR OxpaHa BogHbIX pecypcoB 3 6
ceTen
8 Moaynb nn 3.3.7 OTP OTonneHne 3 6
MHXEHepHbIX ng 3.3.7.1 | Usvo YTunmnsaums CTO4HbIX BOA U OCaaKOB 3 6
cucTem n
ceTemn
9 Mogynb no 3.3.8 VKV BeHTuUnaumns n KOHANUUMOHMpPOBaHWe 3 6
WHXXEHEPHbIX BO3ayxa
cucTem m ng3.3.81 | TV TpaHcnopTupoBaHve BoAbl 3 6
ceTen
10 | Mogynb rng3.3.9 Tepl TennocHabxeHune 3 6
WHXXEHEePHbIX na3.3.9.1 | SSVK CneumnanbHble cucTeMbl BOAOCHAGXeHUsI 3 6
CUCTEM U 1 KaHanusaumu
ceTen

Him 3.2.18 Xumus |l

MpepekBM3uUTbI - 06LLAs 1 HeopraHMdeckas XuMus, rsmnka, maTemMaTmka.

Lienb nsayyeHMsa AMCUUNNUHBLI: 4aTb CTYAEHTaM 3HaHusA B ob6ractn unsm4eckon n KONNongHON XMMnu,
ABNSAIOLMECA COCTABHOM 4acTbi npolecca MNpogeccuMoHarnbHOW NOATOTOBKU MHXEHEPOB B obnactu
PaanoOTEXHUKW, 3NEKTPOHMKN, TENEKOMMYHUKALNNA.

Kpatkoe copepxaHme: Xumnyeckas TepmoanHamuka. [MepBoe Havyano TepMoauHamuku. Tennosble
apdektol. 3akoH [ecca. YpaBHeHuss Kupxrodpda. BTopoe Havano TepMOaAMHAMUKW. JHTPOMMS.
XvmMmunyeckoe paBHOBecue. YyeHne O pacTtBopax. das3oBble paBHOBeECUs. IrneKkTpoxumusd. PacTtBopbl
3MNeKTPONMTOB. [anbBaHuyeckne anemMeHTbl. XMMunyeckas KUHeTuKka n katanm3. [1oBepXHOCTHble
ABneHus. [ucnepcHble CUCTEMBI.

Oxupgaemble pe3ynbTaTbl: CO3[4aHNE Y CTYOEHTOB pacLUMpPeHHON TeopeTudyeckon 6asbl, obyvyeHue umx
YMEHMIO NMPUMEHSATb MOSTyYEHHbIE 3HAaHMSA Ha NpaKkTuKe AN pelleHns 3agay SHepreTukm.

CTyAeHT AOMKeH 3HaTb: MPUMEHEHUE 3HAHWA XMMWUYECKON TEPMOAMHAMUKU N KUHETUKW, (Da30BbIX
paBHOBECUMI W pacTBOPOB Ans nogbopa onTMManbHbIX YCNOBUMW MNPOBEAEHWUS TEXHOMNOrMYECKUX




NnpoLLecCOB U palMOHanbHOro yrnpaBfeHUs UMW, 3HaTb TEOpWUo 3NEeKTPOOHbIX MNOTEHUManos,
ranbBaHUYECKUIA SNIEMEHT, YMETb PacCYMTbIBaTb NOTEHLMANbI METaNNIMYECKNX 1 Fa30BbIX 3N1EKTPOAOB.
CTyneHT p[onXeH yMeTb: MNPUMEHATb MOMyYEeHHble 3HaHMS TMNpU  pelleHuM TeopeTUMYECKUX U
NpakTUYeCcKMX 3agadv; Nonb3oBaTbCsl CNPaBOYHOM U cneunanbHOW NUTEPaTypon; MPUMEHSITb NOJTyYEeHHbIe
3HaHWUS Ha NpaKTuKe.

MocTpekBuanTbl: CrneunanbHble gucuunnvMHbl.BogocHaxeHne n BooooTBeAeHWE NPOM.MPeanpUaTUn,
TEXHOJ0rMsi OYUCTKM NPOU3BOACTBEHHbBIX U CTOYHbIX BOA, enfiora3ocHabxeHne

PHIM 3.2.18.1 NpuknagHasa xumMus

MpepeKkBM3UTLI - 00LWasa 1 HeopraHn4eckas xmumMmusi, usnka, MatemaTmka.

Lenb M3y4yeHMA AUCUMNIUHbI: (POPMUPOBAHNE Y CTYAEHTOB HAay4YHOro MbILSIEHNS N CO34aHMEe OCHOB
TEOpPEeTU4ECKON MOArOTOBKM AN U3Y4YeHUs (PU3UKO-XMMUYECKMX MPOLIECCOB, a TaKkKe NpaBUibHOMO
NOHUMAaHWS rPaHNL, MPUMEHMMOCTU PasNUYHbIX PU3NKO-XUMNYECKNX NOHATUIN, 3aKOHOB, TEOPUNA.

KpaTtkoe cogepxaHue: n3ydeHne MeToaoB OOHapyXeHUsl, naeHTudukaumm n onpeaeneHnsi CoOCTaBHbIX
yacTein (aToMOB, MOHOB, MOJIEKYN U PYHKUMOHAMbHbIX TPYMM) aHanM3MpyeMoro BeELLEeCTBa; U3MepeHne
KONMYeCTBa COCTaBHbIX YaCcTel UIM NX KONMYECTBEHHbLIX COOTHOLLEHUN; N3YYEHNE XMMUYECKUX, PU3NKO-
XUMUYECKUX W WHCTPYMEHTanbHbIX METOOOB aHanusa. Xumumyeckas TepmoguHamuka. Tennosble
achbdekTbl. Bropoe Hayano tepMmoagnHaMmnkn. HTponus. XMMUYecKoe paBHOBECHE. YUeHMe O pacTBOpax.
da3oBble paBHOBECUS. ONEKTPOXUMUSA. PacTBOpbl 3MEKTPOSIMTOB. anbBaHW4YecKne 3MemMeHThl.
XuMunyeckasi KUHeTHKa U kaTanua.

Oxunpaemble pe3ynbTaTbl: CO34aHME Y CTYAEHTOB paclUMpeHHON TeopeTudeckon 6asbl, obydeHne ux
YMEHMIO MPUMEHSATb NOSTyYEHHbIE 3HAHWUS Ha NPaKTUKe ON1S peELleHUs 3a4ay SHEPTreTUKM.

CTyneHT AOMKeH 3HaTb: NPUMEHEHWEe 3HaHWA XUMUYECKOW TepMOAMHAMMKM U KMHETUKKU, (pasoBbIX
paBHOBECUMN W pacTBOpPOB Ans nogbopa onTMMarnbHbIX YCMOBUM MNPOBEAEHMSI TEXHOMOrMYECKNX
MPOLIECCOB W pauMOHAmNbHOrO yrnpaBfeHMs UMW, 3HaTb TEOPUI0 3NEKTPOOHbIX MNOTEHUMAnoB,
ranbBaHUYECKUIA SNIEMEHT, YMETb pacCUMTbiBaTb NOTEHLMANbl METaNIMYECKNX 1 Fa30BbIX 3N1EKTPOOOB.
CTyoeHT [oOMkKeH YyMeTb: TMNPUMEHATb MOMyYEHHble 3HaHWUA MpU  PELEeHUN TEOPETUMYECKUX U
NnpakTUYeCcKMX 3agadv; NoNb3oBaTbCsl CNPaBOYHOM U creuuanbHOM NMTepaTypon; NPUMEHSITb NOJTyYeHHbIe
3HaHWUS Ha NpakKTuKe.

MocTpekBnanTbl: CneumansHblie gncumninHbl. Xummsl|

STFiz 3.2.19 CtpouTenbHas Tennodunsmka

MpepekBMU3UTLI: MaTteMatuka, husmka, Tennonepegaya, TeNI0 U MacCoobMeH.

Lienb usyyeHMs AUCUMNNUHBLI: NpUobpeTeHne CTyAeHTaMU TEOPETUYECKUX 3HAHWA U NPaKTUYECKMX
HaBbIKOB, HEOOXOOUMbIX A1 MOHMMaHUS MPOLECCOB W SBMEHWUWA, CBSA3aHHLIX C PaCCMOTPEHUEM
Tennou3anYecknx OCHOB NepeHoca TennoThbl, Briarn Yepes3 CTPOUTENbHbIE Orpaxkaarolime KOHCTPYKUUK,
BO3AYLWHOIMO pexuma 30aHusl, perynupoBaHue TEMMOBOro pexumma C MCMOoSfib30BaHMEM COBPEMEHHbIX
npeacTaBneHnii Teopun TeNo U MaccoobmeHa.

KpaTtkoe copepxaHue: CraumoHapHasa Tennonepegadya 4epes orpaxaeHus. Tenmonepepada 4epes
O[HOCHOWHbLIE N MHOTOCITOMHbIE OrpaxaeHusi. HectaunoHapHas Tennonepenada Yyepes orpaxaeHust.
XapakTepucTuka TennoBon UHepumn orpaxgeHus. Tennosas yCTONYMBOCTbL orpaxaeHuin. MNMoctynneHve
COMHEYHON paguauun 4Yepe3 OKHa M Henpo3payHble orpXaeHusi. TennoBOW, BMAXHOCTHbIA PEXUM
orpaxgeHun.

Oxupaemble pe3ynbTatbl: B pesynbrate M3yydeHus OUCUMMIMHBI CTYAEHT OOJPKEH 3HATb: OCHOBHbIE
CBeLEeHNsa O TEMSIOBOM pexXMMe 30aHus; TennoobMeH B MOMELLEHMUN; TENOOOMEH U3NydYeHnem mexay
NOBEPXHOCTSAMU MOMELLEHUS; KOHBEKTMBHBIW TEMNOOOMEH 1 ABMXKEHNE BO34yXa B MOMELLEHUN; TEMNNOBOMN
OanaHc Bo3gyxa B MOMELLEHUN; CTaUMOHAPHYO M HECTAUMOHAPHYO Tennonepeaady Yepes orpaxaeHue;
TENMONPOBOAHOCTL U BMAXHOCTHBIA  PEXMM  OrpaXXAEeHWs; BO3AYLWHbIN  PEeXUM  30aHUA U
BO34YXOMNPOHULLAEMOCTb  OrpaXKAalLmUX KOHCTPYKUWUA; 3MMHUA U JNETHUA TEMNnoBble  PEXMMbI;
TENNOYCTOMYMBOCTL MOMELLEHMS; TEMMOBOW PEXMM MOMELLEHUS U CUCTEM KOHAMLMOHMPOBAHUS
MUWKPOKNMMAaTa B YCINOBUSAX KPYTNOCYTOYHOW 3KCMnyaTauum.

CTygeHT pomkeH ymeTb: BbiOUpaTb M OBGOCHOBbIBaTb BbIOOP pPacyeTHbIX HapYXHbIX YCMOBMW AO1iS
COBPEMEHHBIX  OrpagatroLlnxX  KOHCTPYKLUWUA  KWMbIX  34aHUA W COOPYXKEHUA  (rpaXkZaHCKuX,
NPOMbILLMEHHBIX); MPOEKTUPOBaTb W OLEHMBATb OrpaXAeHusi C MO3WMUUIA  HaAEeXHOCTU  3alluThbl
NOMELLEHNIA OT BHELUHWX KIMUMATMYECKUX BO3OEWCTBUA W COXPAHEHUS BHYTPU HUX 3a0aHHOMO
TeMMnepaTypHO-BNaXXHOCTHOIO pexumMa; paspabatbiBaTte MEPONPUATUS MO SKOHOMUN TEMIOBOWN SHEPTUN.
MocTpekBu3nTbl: OTONMNEHMe, TeNNOCcHabXeHne

PFiz 3.2.19.1 NpuknagHaa dun3unka
Llenb usy4yeHus: npenogasaHus «lpuknagHon usmku» coctouT B GOPMUPOBaAHUN:

— npeacTaBneHnin 0 CoBpeMEHHON hn3N4eCcKon KapTuHe Mupa

— YMEHWN MCNonb3oBaTh 3HaAHUSA PyHAAMEHTarnbHbIX 3aKOHOB, TEOPUI KITaCcCUYECKON U COBPEMEHHOM
dU3MKM, a TaKKe UCNoNb3oBaHWE MeToOOoB (PU3MYECKOro uccnefoBaHWs Kak OCHOBbl  CUCTEMbI




npodeccrmoHansHo AesTenbHOCTY;

Kpatkoe copepxaHue: MexaHuka, MorekynsipHas dusmka, TepMoauHaMUKa, JNEKTPUYECTBO,
MarHeTu3m, onTuKa, KBaHTOBas U saepHasi usmka u pusmka HaHOTEXHOMOTUIA.

Oxunpaemble pesynbTaTbl: B pesynbTate M3ydeHUss gaHHOro Kypca npoucxoauTt dopmupoBaHue Yy
CTYOEHTOB:

— YyYMeHMss B pelleHun OOOGLIEHHbIX TWUMOBBLIX 334ay  AUCUMNIIMHBIL  (TEOPETUYECKMX U
3KCMEePUMEHTAIbHO — NMPaKTUYEeCKMX y4ebHbIX 3a4a4) U3 pasfuyHbIX Pasgernos AUCUMMNUHLI « Pusmnka »;

— YMeHWe oOueHuBaTb CTeneHb [OOCTOBEPHOCTM pPe3ynbTaToB, MOMYYEHHbIX C  MOMOLLbHO
3KCMEPUMEHTAarbHbIX UMW TEOPETUYECKNX METOAOB UCCNEeA0BaHUS;

— cnocoGCTBYeT pasBUTMIO Yy CTYAEHTOB TBOPYECKOrO MbILUMEHUS], HABbLIKOB CaMOCTOSITENbHOW
rnosHaBaTeNbHON AeATEeNbHOCTU, YMEHUs MoaenupoBaTb (U3MYECKMe CuUTyauuu C WUCMOoNb3oBaHMEM
KOMMbloTepa;

— BblpabaTblBaeT YMEHWUSI U HaBbIKM NPOBEOEHUS SKCTIEPUMEHTAaNbHbIX UCCIefoBaHNn C COBPEeMEHHOM
N3MepUTEeNbHOM annapaTtypoi 1 o6paboTkn UX pe3yNbTaToB;

— YMeHusl BbIOeNuUTb KOHKpPEeTHOe hu3Myeckoe codepkaHue B MpuKagHbIX 3agadax Oyayuien
cneumnanbHOCTH.

MNocTtpekBuanTbl: CneuunanbHble OUCUMMNNWHBI cneumansHocT  «MHXeHepHble CUCTEMbl U CeTUy,
NpeayCMOTPEHHbIE COOTBETCTBYIOLLMMM PabouMmy y4eBHbIMU NiaHaMu.

TU 3.3.3 TennoreHepupyroLwimne ycTaHOBKU

MpepekBM3UTbI: MaTemaTuka, hu3nKa, XMMNs, NHXEHEPHbIE CUCTEMbI, TMOpaBnvKa N aspoanHamMuka,
TennomaccobmeH.

Lenb wusy4veHus: Llenblo npenogaBaHus ancumniunHbl "TennoreHepupylolwme YCTaHOBKWU" sBMsieTCA
npuobpeTeHne CTygeHTaMu TeOopeTUYECKUX 3HaHWA W MNPaKTUYECKUX HaBbIKOB, HeobxoouMMbix Ans
NMOHMMaHNsI MPOLECCOB W SIBMEHUN, CBSA3@HHbIX C MPOM3BOACTBOM TEMSIOBOM 3SHEPrMu Ans HyX4
KOMMYHarnbHO-ObITOBBIX M TEXHOMOrM4yeckux notpebutenen, pauvoHanbHbiM U 3(PPEKTUBHBIM
UCMNOMb30BaHNEM  TOMIIMBHO-3HEPTETUYECKMX PECYPCOB HA OCHOBE COBPEMEHHbLIX TEXHUYECKUX
peLeHi M C y4eTOM MEPCNEKTUB pPa3BUTUS TEMNJIOFEHEPUPYIOLUNX YCTAHOBOK M WX 3N1EMEHTOB.
KpaTtkoe copepxaHue: gucuunnuHa "TennoreHepupylowme YCTaHOBKM' [aeT npenctaBreHne o
CBOWICTBaxX U XxapaKTepUCTUKax SHEPreTMYecKnx TOMMmB, O NPOLLECCax MX FOPEHUs, O MeTodax CXKUraHus
Tonnme, OO YCTPOWCTBE M MpuUHUMNE AENCTBMA OCHOBHOIMO M BCMoOMoratenbHoro o6opyaoBaHus
TENMOreHepupYyLLNX YCTaHOBOK.

Oxuaaemble pe3ynbTaTtbl CTYAEHT JOJKEH 3HATD!

- OCHOBHblE CBEEHWSI O MPOUCXOXAEHMM, Knaccudmkaumm, CocTaBe U CBOMCTBAX TOMNIMMUB,;

COBpPEMEHHbIE METOAbI M CNOCOObI NPON3BOACTBA TEMMOBOW SHEPTUN;

TeopeTU4eCcKMe OCHOBbI NPOLECCOB rOPEHNST OPraHNYeCKMUX TOMNMUB;

COBPEMEHHbIE METOAbI PACYETOB TEMOTEHEPMPYIOLLMX YCTAHOBOK;

CXeMbl U KOHCTPYKLMU TTY 1 X OCHOBHbIX 311IEMEHTOB;

BOOHbIN pexum TIY;

TennoBble cxeMbl TIY 1 METOOUKY MX pacyeTa;

TONNMBHBIE XO3AWCTBA U CUCTEMBI LUNako3onoyaanexus TIYy;

OCHOBbI NpoekTMpoBaHusa TIY.
Kpome Toro, cTyaeHT AOMmKeH yMeTb:

- BblOupaTb 1 060CHOBbBIBaTb UCXOAHbBIE AaHHbIE NS pacdeTa U npoektuposaHus TIY;

paspabaTtbiBaTb W paccyuTbiBaTb TEXHOMOrMYECKMEe CXeMbl MNPOU3BOACTBA TEMSIOBOM 3HEPruu,
TENnnoreHepupyLLMe YCTaHOBKU N NX SNIEMEHTbI;

paspabaTtbiBaTb MEpPONPUATUS MO SKOHOMUW TOMMMBA U TEMSIOBOW 3HEPTUKU, MO CHUXKEHMIO BbIGPOCOB
BpeaHbIX BELLECTB.

MocTpekBM3NTbLI: NPOodUNbHbIE ANCUUMNMNNHBI  CNeunanbHOCTU  «HXEHEpPHbIe CUCTEMbI U CETU»,
npegnycMoTpeHHble paboynmM y4ebHbIM NNaHoM creunanmsaumn.

VSNS 3.3.31 Bono3abopHble COOPYXEHWUA U HACOCHbIE CTaHL UM

Llenu npenogaBaHnsA AUCLUNIIUHDI

Llenbto npenopaBaHus AMCUMNAWHBLI SBNSeTCs (OpPMUPOBAHME KOMMMEKCa 3HaHWA W HaBbIKOB  ANA
NpUMeEHEeHWs NX B NpakTuyeckoln pabote B cchepe BOAHOIO XO35IMCTBA.

Lens AucumnnuHbl — O3HakoMuTb Oyayulero crneumanucta cpenatb 0630p COBPEMEHHOro
NMOBEPXHOCTHOTO BOJ03abOPHOro COOPYXKEHMS W  HacoOCHOro 000pyooBaHUSA; W3YydYNTb OCHOBHbIE
napameTpbl M Knaccudukaumio NonacTHbIX HAacOCOB; MNOAPOGHO pacCMOTPETb TEOPUIO LEHTPOBEXHBIX
HacoCOB; PacCMOTPeTb CXEMbl Y3r0B W KOHCTPYKUMA OCHOBHbIX COOPYXEHUW HACOCHbIX CTaHUuW;
yoenAaATb BHUMaHUA Ha U3yveHusa KOHCprKLLI/II7I pPas3nnYHbIX TUNOB 3.lJ.aHI/Il7I HaCOCHbIX CTaHLI,I/II7I.

3apaum n3yvyeHus ANCLUNNUHBI.

B pesynbTaTte nsyyeHus QUCUUNIUHLI CTYOEHTOB AOIMKHbI

3HaThb:




- aKTyanbHble BoAHble Npobnembl KazaxcTtaHa;

- COCTOsIHME 1 NepcnekTuBbl Bogo3sabopa B PK;

- porb 1 MecTo BO403abOpHbIX COOPYKEHUI B 00LLEN cucTtemMe BOAOCHabXeHWs;

- TUMNbI N KOHCTPYKUMM BOA03abOPHBIX COOPYXXEHUS U MPUHLUMMBI NX BbIGOpPa;

- OCHOBbI pacyeTa Bogo3abopHbIX COOPYXEHWN;

- 00OLWMX CXeM YCTPOWMCTB HACOCOB M HACOCHBIX CTaHLUW;

- MPUHLMN OENCTBUSA HACOCOB;

YmeThb:

- BblOpaTb MECTO pacnonoXeHns Bog03abopHbIX COOPYKEHU;

- BblGpaTh TMN BoAo3abopa;

- onpeaennTb OCHOBHbIE MapaMeTpbl COOPYXeHMI Ans 3abopa BOAbl;

-4yuTaTb Y NOHUMATb YEPTEXN HACOCOB U HACOCHbIX CTaHLMK;

-9KCnepuMeHTanbHbIM NyTEM Nory4yaTb UX OCHOBHbIE MapaMeTpPbl N XapakTEPUCTUKN.

MpepeKkBM3UTLI: NporpaMmma AaHHOW OUCLIMNIIMHBI OCHOBbIBaeTCHA Ha 6ase aucuunnuH «MaTtemaTukar,
«CTpouTenbHble  KOHCTPYKUuWU», «lvagpaBnuka», «Hacocbl U BeHTUNATOpbI», «CTpouTenbHbIe
MaTepuvanbl» .

MocTpeKBM3UTbLI: 3HaHWS [OaHHOW AUCUMNNUHBI  HEOBXOOMMbI MPU  U3YYEeHUU NPOOUNUPYIOLLNX
AVCUMNITUH 1 NOArOTOBKE AUMIOMHON paboThl.

GS3304 lasocHabxeHue

MpepekBM3UTbI: MaTtemMaTuka, ouanka, Tennonepenaya, TEN0- 1 MacCOObMEH, MHXEHEPHbIE CUCTEMBI.
Lenb m3yuveHus: Llenbto npenogaBaHus AucuMnnuHbl «lasocHabxeHue» sBNSeTCA npuobpeTeHue
CTyAeHTaMn TeopeTUveCKux 3HaAHUN ” NPaKTU4YECKMX HaBbIKOB, H606X0,EI,I/IMbIX anda NoOHMMaHua cuctem
CHabXeHus ra3oBbIM TONNMBOM noTpebuTtenen, obecneyeHns becnepebonHoro ra3ocHabXeHus ¢ y4eTomM
paboTbl OCHOBHOrO M BCMOMOraTtenbHOro 000opyAoBaHMs, pauMoOHanbHOro noTpebneHns rasoBoro
TONNMBa Ha OCHOBE WCMOMb30BaHWS COBPEMEHHBLIX AOCTMKEHWUA HAayKM U TEXHUKW, ydeTa MepcrnekTuB
pa3BUTKSA ra3oBO OTPachw.

KpaTkoe copepxaHue: gucumnnmHa «lasocHabxeHne» [aeT npeacTaBlieHne O CBOWCTBaxX W
XapaKTepucTnkax rasoobpasHbiXx TOMnMB, crnocobax MnoTpebneHus rasa, o6 yCTPOWCTBE WM MpUHLMNE
Aenctensa obopyaoBaHWs, YCTAHOBIIEHHOTNO Ha ras3oBblX CeTsX, O Mpoueccax CXuraHus TOMnuvBa,
KOHCTPYKLMAX ra3oBbIX rOPENnoK n MeTofax ux pacyera.

Oxupaemble pe3ynbTaTthl: B pesynbrate nsyyeHns gUCUUNivHbl CTYAEHT OOIMKEH 3HATb:

- OCHOBHbI€ CBOWCTBA roptoymx rasos, NOHATUE O Jo6ObIYe, TPAHCMOPTUPOBAHUUN N XPaHEHUN rasa, o
pexvumax noTpebneHus rasa, CTpykTypy notpebneHus rasa B PK, nepcnekTvBbl pa3BuTus ra3ocHabkeHus
B PK;

- CXemMmbl W” yCTpOVICTBO ropoackux, KOMMyHaJ'IbHO-6bITOBbIX M NPOMbILWNIEHHbBIX CUCTEM,
Knaccudukaymio rasonpoBoaos;

- COBpEMEHHbIE MEeTOAbI 3KCMMyaTauumn cCUCTEM ra3ocHabXeHusl, KOHTPOSTb COCTOSAHMS, UCMbITaHNE U
npvem B 3KCMnyaTauuo, 06CnyXmBaHMe U PEMOHT CUCTEM ra30CHabXeHUs;

- CUCTeMbl CHabXxeHust NoTpebuTenen CKXMKEHHbIMU YrNeBOAOPOAHBIMY Fra3amMu, OCHOBHbIE PU3NKO-
XUMWYECKME CBOWCTBA ra3oB W AByxdasHbIX CMeCel, Mpoueccbl NepemMelleHns, cnocobbl
TPaAHCMOPTUPOBKM CXKUKEHHbIX Fa30B, YCTAHOBKU CXWXKEHHbIX ra3oB y notpebutenen;

- TeXxHonorn4eckme cxembl 1 yCTpOI7ICTBa ra3oHanoNMHNTENbHbIX CT3HL|,I/II7I;

- TeopeTnyeckne OCHOBbI CXXUraHNUA N TOPEHNA Fa30B;

- yCTpOI7ICTBO N XapakTepUCTUKN ra3oBbIiX rOPersioK, Ccrnocobbl CHMXEHUS TOKCUYHBbIX KOMMOHEHTOB B
yXoOAaLwmx rasax;

- YCTPOWCTBO W YCTAHOBKY ra3oBbiX NpubOpOB, NAuUT, BOAOHArpeBaTenen, ra3oBbiXx OTONUTENbHbBIX
npmbopoB.

Kpome TOro, CTygeHT JOIMKEH YMeTb!:

- BbIMONHATb pacyeTbl ro4oBOro NnotTpebneHns rasa B ropogax;

- NPOU3BOANUTL MMOPaABIINYECKNE pacyeTbl ra3oBbIX CETEWN, PAaCCYUTLIBATL HAAEXHOCTb, NPON3BOANTL
TEXHUKO-3KOHOMUYECKNE PaCHETHI;

- BblOMpaTb rasoBble FOpenku AN KOMMYHanbHO-ObITOBLIX YCTAHOBOK, OTOMUTENbHbLIX KOTIIOB,
NPOEKTMPOBaTb U pacCYMUTbIBATL FOPENKY;

- BbINOJTHATb MPOEKT ra3oHaNoOJIHUTENbHbIX CTaHLI,I/II7I;

- BbINOJTHATb MPOEKT rasocHabxxeHusa ropoaa, noce’sika 1 NnpoMblILLIIEHHOIo NpeanpuATUA.
MocTpeKkBMU3UTbIL: MPOdUIbHLIE OUCUUMIMHBI - CleumanbHoOCTN  «HXEHEPHbIE CUCTEMbI U CETU»,
npeaycMOTPEHHbIE pabounm y4ebHbIM NNaHOM cneumnannsaumm.

KI1V3304.1 KomnnekcHoe ncnonb3oBaHue BoAbl

MpepekBn3nTbl: [lepedeHb  OUCUMNNWH, NPEALWECTBYIOWNX  U3Yy4eHUo  Kypca  «KomnnekcHoe
ucnonb3oBaHue Boabl»: «MHpopmaTukay,«Xumuay,«BoaHbein kagactp», «'mgponorus v perynmposaHue
cToka », «[eoakonorusy, «mapoakonorusy, «OCHOBbI BOAOMNONBL30BaHUS M OXpaHa BOAHbLIX PECYPCOBY.




Lenb wu3yyeHmsa pucumnnuHbl: Llenb npenogaBaHus AOMCUMNNMHBI — JaTb TeopeTudeckne wu
npakTuyeckme 3HaHust B 0611acTu KOMMIIEKCHOMO MCMONb30BaHUSA BOAbI.
Kpatkoe copepxaHue: «KomnnekcHoe WCNonb3oBaHWe BOAbI»  SABMASETCA  UHTErpupoBaHHON
AVCUMNITMHOW 1 MMEeET CBOEW MaBHOW Lenbio hopMupoBaHne y CTyOEHTOB CUCTEMATUYECKUX 3HAHUI MO
pELLEHMIO KOMMITEKCHBIX BOAOXO3ANCTBEHHbIX 3a4au.
Oxuaaemble pe3ynbTaTbl: CTYAEHT AOMKEH YMETb!:

-NCMONb30BaTb 3HAaHWS Kypca [Ofi peLleHuMsl COBPEMEHHbIX W MEPCMNEeKTMBHLIX  BOMPOCOB
KOMMIEKCHOro MCMNOomb30BaHWs N OXpaHbl BOAHLIX pecypcos B PK;

- aHanu3npoBaTb MokasaTenu CTPYKTYpPbl U AUHAMWKL MUCNOMb30BaHUS U OXpaHbl BO4 B OTpacnsx
akoHoMukK PK;

- JaTb OLEHKY KOMMIEKCHOrO MCMNONb30BaHUS BOAHbLIX PECYPCOB Ha COBPEMEHHOM YPOBHE U
onpeaenuTb NepcrnekTMBHbIE NOTPEBHOCTU B Pa3fUYHbIX OTPACNAX SKOHOMUKMY;

- paboTtaTtb C 9KCNepuMMEHTarnbHbIMU M CTAaTUCTUYECKUMU [aHHbIMU MO BOAOMOTPEONeHuo u
BOAOOTBEAEHWIO;
3HaTb:

- cbopa gaHHbIX N0 BOAOMNOTPEeONeHMI0 U BOAOOTBEAEHUIO pas3nnyHbIX yyacTHUKkoB BXK;

- aHanusa n cuHTe3a nokasaTenemn CTPYKTYpPbl U AMHAMUKM UCTONb30BaHNS U OXpaHbl BOS;

- cocTtaBneHuss CxeMbl KOMMIIEKCHOMO MCMONb30BaHUA U OXpaHbl BOAHbIX PECYPCOB

- MOArOTOBKM aHanMTUYECKOW 3anyCKU O COCTOSIHUM UCNONb30BaHNS U OXpaHbl BOOHBIX PECYPCOB Ha
COBPEMEHHOM YpPOBHE, 1 B NEPCMNeKTUBE AN pasnunyHbiX OTpacnen n ypoBHeEW yrnpasBrneHus.

MocTpekBU3nTbI: 3HaHuMa gucuuniuvHbl «KOMMIEKCHOE WCMNONb30BaHWE BOAHbLIX PECYPCOB»
UCNOMb3ylTCA NpU  U3yYeHUM cregyrwmnx avcuunnuH:  «lpombllwneHHoe BogoCHabXeHue U
BogooTBedeHne», «CenbCKOXO3ANCTBEHHOE BodoCHabxeHne u obsogHeHuey, «[lnaHupoBaHue wu
ynpasneHne BOAHbIMU pecypcamuy, «BoOox03AWCTBEHHOE NPOEKTUPOBaHME», «OKOHOMMKA BOOHOrO
X03ANCTBaY.

OGV3.2.20 Ounctka ra3oo6pasHbIx BbiIOpocoB
MpepekBM3UTbI: nporpamma gucunnimHbel «OuncTka razoobpasHbix BLIBPOCOB» OCHOBLIBaeTcH Ha base
AVCLUMMIWH:  MaTeMaTvka, du3nka, XMMUS, T[uapaBnvMka W aspoavHamuka, TennomMaccoobMeH,
TennoreHepupyloLLne YCTaHOBKN U BEHTUNALMS.
Lenb mn3y4veHus: Llenb u3dyvyeHns gncumnnuHbl SBASETCA MNOArOTOBKa creunanvictos, paboTawowux B
obrnacTv NPOEeKTUPOBaHMWS, CTPOUTENLCTBA U 3KCMNyaTaLMnm CUCTEM TENNorasocHabXXeHns 1 BEHTUNALNN.
Kpatkoe copepxxaHue: CTpoeHuns atmocdepbl, 0CO6EHHOCTEN NPOTEKaLWUX B HEV METEOPOOrMYEeCKNX
NnpoLeccoB, KpuTepueB KayecTBa (4MCTOTbl) aTMOCHEPHOro BO34yXa, BIIMSAHWMA HA COCTOSHUE
oKpyXatoLlen cpefbl BbIBPOCOB 3arpsA3HAOLLNX BELEeCTB, METOAMKN pacyeTa Ux konnyecTtsa, hakTopos,
onpegensowmx ycnosus 3A(PMEKTUBHOTO paccemBaHUs BpedHbIX BbIOpocoB B artMocdepe U
COBPEMEHHbIX METOAOB OYMCTKM ra3oB OT AWUCMEPCHbIX YacTul, M TOKCUYHBIX ra3oo0bpasHbIxX
WHIPeaMeHTOB, YCTPONCTBA M NPUHLMNE AENCTBUS COBPEMEHHOTO ra3004unCTHOro 060pyaoBaHuUs, a Takke
3KOHOMUYECKMX acneKkToB NPUMEHEHNS NPUPOAOOXPAHHBIX MEPONPUATUN.
Oxupaemble pe3ynbTaTthl: B pesynbrate usyyeHns gucUUnivHbl CTyAeHTbl AOMXKHbI 3HAThb!

- XapakTep BO34eNCTBMA 3arpsA3HAOLLMX BeLLeCTB Ha buocdepy;

-CTpoeHne aTmocdepbl; OCHOBHbIE NOHATUSA Teopumn TypOyrneHTHOCTU 1 TypOyneHTHon anddy3nm B
cTpaTnguuupoBaHHOW aTMocdepe;

- MEeTo4uKy onpegeneHus rnapoanHaMmM4eckoro 1 TENMOBOro Nogbema CTpyH BbiGpoca;

- MPUHLMNBI HOPMNPOBAHUSA KavyecTBa aTMOCHEPHOro BO3AYXa;

- KrnaccmduKaLumnio NCTOYHUKOB BbIBPOCOB 3arpsasHALLNX BELLECTB;

- METOOUKY pacyeTa BanoBblX BbIOPOCOB 3arpA3HSAOWMX BeLwecTB W Mofnerl WX MpU3eMHbIX
KOHUEHTpaLui;

- MeToAbl onpeaeneHns BenuunH npegenbHo oNyCTUMbIX BbiOpOCOB;

- MeTOAbl OYMCTKM ra3oB OT AUCMEPCHBIX YaCTWL, U TOKCUYHBIX ra3000pa3HbIX MHIPEeANEHTOB;

- YCTPOWCTBO U NPVHLUMM OEACTBUS COBPEMEHHOTO ra3004nCTHOrO 060pyAOBaHUS;

- 334a4Ym U MeToAbl IKOMOrMYECKOro KOHTPONA M MpuHUMMbLI pa3paboTkvM nogpasgena npoekToB
«OxpaHa Bo3gyLuHoro baccenHa.

YmeTh:

— onpegendtb napaMeTpbl aTMOCEpPHOro BO3AyxXa W OUEHMBATb XapaKkTep BO3AENCTBUSA
3arpsAsHSIOLLMX BeLecTB Ha buocdepy;

- paccuuTbiBaTb MapamMeTpbl BETPOBOrO MNOTOKA Had MNOBEPXHOCTbID 3EeMNNM U BbICOTY
rMapOAMHAMUYECKOro 1 TENJIOBOIO NoAbEMAa CTPYU BbIBpOCa 3arpsa3HSIOLLMX BELLECTB;

- paccuuTbiBaTb BanoBble BbIOPOCHI 3arpA3HALWMX BELLECTB, MNOMS MX MPU3EMHbIX KOHLEHTpaLWn 1
HeobX0AMMYyI0 BbICOTY UCTOYHMKA BbIBPOCOB;

- paccuuTbiBaTb M NPoOM3BOAUTL Noadop obopyaoBaHMSA ANA OYMCTKU ra3oB OT OUCMEPCHbIX YacTuLy
1 ra3o006pasHbIX TOKCUYHbIX MHIPEANEHTOB;

-OLEHMBaTb 3KOHOMUYECKUI yuiepb OT 3arpsi3HeHus atmocdepsbl.




MocTpekBU3NTbI: NPOMUbHBIE AUCUMMINUHBLI  CNeunanbHOCT  «MHXeHepHble CUCTeMbl U CETU»,
NpeaycMOTpeHHble paboymm y4eGHbIM NiiaHoOM crieumanvaanum.

TTOV 3.2.20.1 TexHUKA N TEXHONOrUsA OYUCTKN BOAbI

MpepeKkBM3UTLI: nporpamma AaHHOW AUCUUNNUHBI OCHOBbIBAaeTCs Ha 0ase aucuunnuH «dusmkar,
«XnMusay, «Xumus Bogpl U MMKpoburonornay, «fmgpasnuka»

Llenb nsyyeHums: - Llensto npenogaBaHuns gucumnnvHbl gBnsieTcs (oopMmMpoBaHne KOMMeKca 3HaHUn 1
HaBbIKOB MO METOAAM W TEXHOJIOTMM OYUCTKM U 0OpabOoTKN NPUPOAHBIX U CTOYHBLIX BOA U NMPUMEHEHUST NX
B NpakTuyeckon pabote B cdhepe BOAHOroO XO38NCTBA.

KpaTtkoe copepxaHue: aucuMnnnHa « TeXHUKa U TEXHOMorusa OouvuUCTKa BoAbl» AaeT npeacraBrieHue o
cuctemax M cxemax BOAOCHaGXeHWst M BOOOOTBEAEeHMSI OTAeNbHbIX OOBbEKTOB, HACENEHHbIX MECT U
NPOMBILLMEHHbIX MPEeanPUATAM, KOHCTPYKUMM U OCHOBbI pacyeTa COOPYKEHUN BOAOCHAOXeHMS U
BOOOOTBEOEHUS.

Oxupaemble pe3ynbTaTthl: B pesynbrate nsyyeHus gUCUUNvHBI CTYAEHTbI AOMMKHbI

3HaTb:

- OCHOBHbIE MPoBeMbl O4YMCTKN NPUPOLHBIX Y CTOYHbIX BOA, B Pecnybnvke KasaxcraH;

- MeToAbl U CXeMbl O4YUCTKN NPUPOAHBIX U CTOYHbIX BOA;

- TUNbl WU KOHCTPYKUMMU OCHOBHLIX BOAOMPOBOAHLIX WM BOAOOTBOAALLUMX COOPYXEHUA MO OYUCTKE
NPUPOAHBIX U CTOYHbIX BOA;

- OCHOBbI pacyeTa COOPYXEHU OYUCTKN MPUPOAHbLIX U CTOUHBLIX BOS,

YmeThb:

- nogobpaTtb TEXHONOMMYECKYHD CXEMY OYUCTKN BOAbI;

- onpeaennuTb OCHOBHbIE MapaMeTpbl MPOLIECCOB OYMCTKU U 06paboTky NPUPOAHBLIX U CTOYHBIX BOS;

- BblOpaTh METOAb!I OYNCTKM NPUPOAHBIX M CTOYHbIX BOA,.

MocTpeKBMU3UTbI: 3HaHUSA AAaHHOW AUCUMMIIMHBI HE06XOoAUMBI NPU N3YYEHWM crieymanbHbIX QUCUUMIVH 1
noaroToBke AUMIOMHOIO MpoekKTa.

VKTS 3.3.5 BogonoarotoBka B KOTeSfIbHbIX U TENNOBbIX CETAX
MpepeKkBM3UTLI: MaTematuka, hmsmka, XumMmsl, TENNOreHePUPYHOLLME YCTAHOBKM, TeNNocHabxeHme.
LUenb wusyyeHus: Llenbio npenogaBaHvs gucuvnnuvHbel “BogonoaroTtoBka B KOTENbHLIX U TEMMOBbLIX
cetax’ sABNsAeTcss npuobpeTeHMe CTyOdeHTaMn TEOpPEeTUYECKUX 3HaHWA U NPaKTUYECKNX HaBbIKOB,
HeobXxooMMbIX AN MOHMMAaHUSA  MPOLECCOB, MNPOTEKaWWMX B BoAE, LUUPKYNUPYOLWEA B
TENMOoreHepmpyLLMX YCTaHOBKAax U TEMMOBbIX CETAX, a Takke NPOLIECCOB U SIBMIEHUN, NPOUCXOOALLNX B
BOAOMOArOTOBUTENbHbIX YCTAHOBKAX MpPW OCYLLEeCTBNEHUN o6paboTkM nuTaTenbHOW BOAbl MapOBbIX
KOTIOB 1 NOANMUTOYHOWN BOAbI TEMMOBLIX CETEN.
KpaTkoe copepxaHue: gucuunnuHa “ BogonoaroToBka B KOTEMbHbLIX M TEMNNOBbIX ceTaAX ~ Qaet
npeacTaBneHne o npoueccax obpasoBaHMs CONEBbIX OTNOXEHWUA B TIY 1 TENNOBbIX CETSX, O KOPPO3UU
TennoTexHudeckoro obopyaoBaHus, 0 Hanbonee pacnpoCTpaHEHHbIX METOAax BOAOMNOArOTOBKU, a Takke
06 ycTpoWwicTBe ¥ NpUHLMNE AEACTBUS OCHOBHOIO BOAONOArOTOBUTENBHOIO 060pyA0BaHNMS.
Oxunpaemble pe3ynbTaTtbl: B pesynbtate udydeHus gucumnnvHbl “BOAONOAroTOBKA B KOTENbHbLIX U
TennoBbIX ceTAX” CTYAEHT OOIMKEH 3HATb:

- obLUMe cBefeHUs 0 XxapakTepucTMKax 1 nokasaTtensx kayectea Bofbl;

- obLme cBefeHUs o npoueccax obpa3oBaHUS CONEBbLIX OTIIOXKEHUI B KOTENbHbLIX arperaTax
N TENNOTEXHNYECKOM 06OpYyLOBaHUN;

- obLume cBefeHus o npoueccax Koppo3umn TENSIOTEXHNYECKOro 060opyaoBaHus;

- BOAHO-XUMMUYECKUI PEXUM TEMMOreHepUpYLLNX YCTaHOBOK M TEMSOBLIX CETEMN;

- CYLLHOCTb METOA0B OCaXAEHMS U MarHUTHOro MetToada obpaboTku;

- CYLLHOCTb METOA0B MOHHOIO 0OMEH3;

- YCTPOWCTBO Y NPUHLUUN AENCTBUSI BOOOMNOArOTOBUTENBHOrO 060pynoBaHus;

- TeopeTU4eCKME OCHOBLI U NpakTU4eckme MeToabl Aerasaumm Boabl;

- MeToAbl KOMMNNEKCOHHOM 06paboTkn BoAbl;

- cnocobbl 06paboTkN KOHAEHCATa;
Kpome Toro, CTygeHT JOIDKEH YMeTb:

- OLleHMBaTb pesynbTaTbl aHaNM3o0B BOAbI;

- OCYLLECTBNSATb NPoBepKY 3phEKTUBHOCTU BOAHO-XMMUYECKOTO pexnma pabotel TIY;

- Npon3BOANTb BbIOOP MeTOAa BOONOATOTOBKY;

- MPOM3BOANTL pacyeT OCHOBHOMO M BCMOMOraTenbHOro 060pyaoBaHNsA BOAONOATOTOBKY;

- Npoun3BoanTb Noabop ob6opyaoBaHMS YCTaHOBOK XMMBOAOOUUCTKN 1 Aerasaumm Bogpl;

- paspabaTbiBaTb CXEMbl BOAOMNOArOTOBUTENBbHBIX YCTAaHOBOK;

- onpefensiTb Ka4eCTBEHHbIN N KONMYECTBEHHbIN COCTaB CTOYHbIX BoA BI1Y.
MocTpekBU3NTbI: NPOUNbHBIE OUCUUNIIMHBLI  cneuuanbHOCT  «HXEHepHble CUCTEMbI U CETU»,
npegycMoTpeHHble paboynm y4ebHbIM NNaHoM creunanmsauun.




RIV3.3.5.1 PauuoHanbHoe ucnosnb3oBaHue BoAbl

MpepekBn3antbl: «HdopmaTukay, «Xumuay, «3konorus», «lngpometpus»,  «UHxXeHepHas
rmaponorunay, «lreoakonormns», « Mapoakonorns»

Lenb usyyeHusa gucumnnuusbl: Llens npenogasaHua gncumnnuHel — AaTtb TEOPETUYECKNE U
npakTuyeckne 3HaHnsa B 06nacTy pauMoHanbHOro UCNosib30BaHUS BOAHbLIX PECYPCOB.

Kpatkoe copepxaHue: O3HakOMNeHNe CTYLEHTOB C OCHOBHbIMU NOHATUSIMU HA4EXHOCTU TEXHUYECKNX
cucTem, ¢ Krnaccudgurkaumen 0Tkasos, C KONMYECTBEHHbIMU NoKasaTes M1 HageXXHOCTU U 3aKOHaMMU,
ncnonb3yemMbiMU B TEOPUU HAAEXHOCTU. B Kypce paccmaTtpumBaloTcs BONPOChl HAAEXHOCTN YenoBeka,
BNUAHWSA KNUMaTUYECKMX (PakTopoB Ha HagexHocTb TC. CneyunansHas YacTb BKNOYaAET KpUTepuu
HageXHoCTU, BbIGOp nokasaTtenen, coop uHpopmaunm n metoabl ee 0bpaboTkn. IHTepecHbI BONPOCHI
opraHusaumm cnyxobl HAOEXHOCTU, SKCNEPUMEHTANBHON OLEHKN, TEOPUN pUCKa 1 yNpaBreHus pucka u
apyrue ans ycnewHomn paboTsl N0 cneumanbHOCTU B COBPEMEHHbIX YCINOBUSIX.

Oxunpaemble pe3ynbTaTbl: CTYAEHT AO/KEH 3HAThb:

- OCHOBHblE TEPMUHbI U oNpedeneHnst B 06n1acTy UCNosib30BaHUSA U OXpaHbl BOOHbLIX PECYPCOB;

- Knaccudukauuio Bo4onob30BaHug;

- 0cOBEeHHOCTN hopMUPOBaHUS U haKTOPbl BNMSKOLNE HA BoAgonoTpebrieHne n BOAOOTBEAEHUS B ropoae
N OTpacnsax 3KOHOMMUKM;

- MeToabl HOPMUPOBaHUS BOAONOTPEONEHNs1 U BOOOOTBEAEHUS;

- NpaBuna oxpaHbl BOA;

- KOHUEenuui n CcTpaTerMi  HauMoHamnbHOW BOLAOXO3SINCTBEHHOW MNOMUTMKKM, Haubonee BaXHble
nporpaMmbl 1 NPOEKTLI MO ee peanu3auuu.

yMeTb

-ucnonb3oBaTh 3HAHUA Kypca [ANs  peleHWss COBPEMEHHbIX BOMPOCOB BOAONOTPeONneHus u
BoagooTBeaeHus B PK;

- aHanM3MpoBaTb NoKasaTenu CTPYKTYpbl U AMHAMUKN UCMOMb30BaHMA U oxpaHbl Boa B PK;

- paTb OUEHKY pauuoHanbHOCTU  MCMNOMb30BaHUS BOAbl AN XO3SNCTBEHHO-NMUTLEBLIX U
NPOU3BOACTBEHHbIX HYXA;

- paboTtaTb C 3KCNEPUMEHTaNbHbIMM W CTAaTUCTUYECKMMW OaHHbIMM MO BOAOMOTPEONEeHU0 U
BOOOOTBELEHMIO;

NoJly4YuTb HaBbIKN

- cbopa gaHHbIX MO BOAOMNOTPEONEHNIO U BOOOOTBEAEHMIO;

- aHanmsa 1 cMHTe3a nokasaTenen CTPYKTypbl U AMHAMUKN UCMONb30BaHUA 1 OXpaHbl BOS;

- COCTaBMNEHUS aHaNUTUYECKOW 3anuUCku O COCTOSIHMM UCMONb30BaHWUS M OXpaHbl BOAHbLIX PECYPCOB Ha
pasnNU4YHbIX YPOBHSAX YNpaBreHus.

MocTpeKBU3NTLI: «KomnnekcHoe  ucnornb3oBaHWE  BOAOHbLIX  PecypCcoB», «lMpombiwneHHoe
BoAocHabxeHne un BopooTsedeHune», «llnaHMpoBaHWe W ynpaBreHWe BOOHBIMU pecypcammy,
«BogoxossancTtBeHHoOe NPOEKTUPOBaHUEY, « IKOHOMMKA BOAHOIO XO3ANCTBaY.

SGVZ 3306 Cuctembl ropsiuero BOAOCHabXeHUsa 3aaHnm

MpepekBM3UTBLI: Matematuka, uU3nKa, XUMUSA, UHXEHEPHbIe  CUCTEMbI [, oTonneHwue,
TennoreHepupyoLLMe YyCTaHOBKU, TEMMOBLIE N ra30Bble CETU.

Lenb nsyyenus: Lienbio npenogaBaHusa aucunninundel « CUCTEMbI ropsiyero BOAOCHabXeHus» siBnsieTcs
npuobpeTeHne CTygeHTaMuM TEOpPETUYECKUMX 3HaHUM U MPaKTUYECKMX HaBbIKOB MO MPOEKTUPOBAHUIO,
YCTPOWCTBY CUCTEM TOpPSAYEro BOAOCHAGXEHNS.

KpaTtkoe copepxaHue: AucLuMnnuHa «Cuctembl ropsiyero BoAOCHabxeHusi» Oaet 6asoBble
TEOPETUYECKME 3HAHUS M OCHOBHbIE MOMOXEHMS MPOEKTUPOBAHUS U YCTPOWCTBA CUCTEM rOpsiyero
BOAOCHabXeHus1.

Oxunpaemble pe3ynbTatbl: B pesynbTate wusyyeHus  ANCUUNIUHBI «Cucrembl  ropsiyero
BOAOCHAOXEHWAY» CTYAEHT LOIDKEH 3HaTh!

— TeopeTu4eckme OCHOBbI U METOAMKUN onpeaeneHnst pacyeTHbIX pacxodoB ropsiven Boapl;

-OCHOBbI NPOEKTUPOBAHUSA CUCTEM rOpsiHero BOAOCHAOXEHMS, NX CXEMBI;

-MEeTOAMKY MMAPaBNNYECKMX PAacHeTOB CUCTEM ropsiiero BoAOCHabXeHus;

-NpumeHsieMoe 0bopyLoBaHMeE N UX KOHCTPYKLNN.

YmMmeTb:

— MPUMEHATb Ha NPaKTUKe TEOPETUYECKNE 3HAHUSA N HaBbIKMK;

-UCNoNb30BaTb METOAMKM ONpedeneHnss pPacyETHbIX MokasaTenen no MNPOEKTUPOBAHUIO CUCTEMBI
ropsiyero BOAOCHabXeHnst 30aHuni;

-paspabatbiBaTb CXeMbl NPOKNaAkM TpybONpOBOAOB CUCTEMbI FOPSYEro BOAOCHAOXEHNS;

-BbIMOSMIHUTL TMAPABNNYECKME pacdeTbl TPyOONPOBOAOB;

-UCMNONb30BaTh COBPEMEHHbBIE TEXHOMOMMN B CUCTEMAX rOpPSiYero BOAOCHaOXEHNS.

MocTpeKkBU3NTLI: MNpouNbHble AucuunvHbl cneuuansHocTn 5B075200-«HXeHepHble cucteMbl U
ceTuy, NPeaycMOTpPeHHbIe paboynm y4eBHbIM NTaHoM.




OVR 3.3.6.1 OxpaHa BOAHbIX pecypcoB

MpepekBn3antbl: «HdopmaTukay, «Xumusay, «3konoruay», «lmngpometpus»,  «MHXeHepHas
rmaponorunay, «lreoakonormns», « Mapoakonorns»

Lenb usyyeHusa gucumnnuusbl: Llens npenogaBaHusa gncumnnuHel — AaTtb TEOPETUYECKNE U
npakTuyeckme 3HaHust B 061acTu pauMoHarbHOro UCMOfb30BaHMSA U OXpaHbl BOOHBLIX PECYPCOB.

Kpatkoe copepxaHue: BrnivsHue aHTponoreHHoOM AesATeNbHOCTM Ha Ka4yeCTBO BOAHbLIX PECYPCOB.
Meponpuatns no NpeaoTBpaLLEeHMI0 UCTOLWEHUSA 1 3arpasHEHUss NPUPOAHbLIX BOA U YIYYLLEHUIO NX
kayecTBa. lcnonb3oBaHue CTOYHbIX BoA. PakTopbl AaBneHUsa Ha BogHble pecypcbl. OxpaHa BOAHbIX
0b6bekToB 1 6opbba ¢ BpeaHbIM BO3AENCTBMEM BO4. BOOOXO35MCTBEHHbIE MEPONPUATUSA U UX BNUAHME
Ha OKpyXaloLLyto cpefly. OKOHOMUYeckoe 0O60CHOBaHUE BOAOOXPaHHbIX Meponpudatmi.OueHka
BOJ0OOXPaHHbIX MEPONPUATUIA.

Oxuaaemble pe3ynbTaTtbl: CTYAEHT AOIMKEH 3HATb:

- OCHOBHblE TEPMUHbBI U onpeaeneHnst B 06n1acty MCnorb3oBaHUSA U OXpaHbl BOOHbLIX PECYPCOB;

- KnaccudukaLmio BogoNoNb30BaHN;

- ocobeHHOCTU hopMUPOBaHMS 1 (haKTOpbl BUSIOLLME HA BOAONOTPeOeHne 1 BOOOOTBEAEHUS B ropoae
N OTpacnAx 9KOHOMMUKW;

- METOAbl HOPMUPOBaHWSA BogoNoTpebneHns n Bo4OOTBEAEHUS;

- NpaBuna oxpaHbl BOA,;

- KOHUEMuMI W CcTpaTern HauMoHaNbHOW BOLOXO3SIMCTBEHHOW MONMUTMKKW, Haubonee BaXHble
nporpaMmbl 1 NPOEKTLI MO ee peanu3auuu.

yMeTb

-ucnonb3oBaTh 3HAHUA Kypca [ANs  peleHWss COBPEMEHHbIX BOMPOCOB BOAONOTPeONneHus u
BoaooTBeaeHus B PK;

- aHanM3npoBaTh NoKasaTenu CTPYKTYPbl N AUHAMUKM UCMOMNb30BaHMsA 1 oxpaHbl Bog B PK;

- [daTb OUEHKY pauMOHanbHOCTWM  UCNOMb30BaHMA  BOAbl AN XO3AWCTBEHHO-MUTLEBBLIX U
NPOV3BOACTBEHHbIX HYX[;

- pabotaTb C 9KCNEepUMEHTanbHbIMM W CTaTUCTUYECKMMU [OaHHbIMW MO BOJONOTPEONEeHMI 1
BOJOOTBEAEHUIO.

NoJly4YuTb HaBbIKN

- cbopa gaHHbIX N0 BOAoNOTpedbneHno 1 BOOOOTBEAEHMIO;

- aHanmsa v cMHTe3a nokasaTenew CTPYKTYpbl U ANHAMUKX UCMONb30BAHUSA 1 OXpaHbl BOS;

- COCTaBMNEHUS aHaNMTUYECKOW 3anucku O COCTOSIHMM UCMONb30BaHWUS M OXpaHbl BOOHbLIX PECYPCOB Ha
pasnU4YHbIX YPOBHSAX yNpaBreHus.

MocTpeKBU3UTDI: «KomnnekcHoe  ucnomnb3oBaHWe  BOAHbIX  pecypcoB»,  «[1poMmbllLneHHOe
BoAoCHabXxeHne un BopjooTBedeHune», «llnaHMpoBaHWe W ynpaBreHuWe BOOHbIMU  pecypcammy,
«Bogoxo3ancTBeHHOE NPOEKTUPOBAHMEY, «DKOHOMMKA BOLHOMO XO3ANCTBA».

OTP 3.3.7 OTonneHue

MpepekBM3UTbI: MaTemMaTtuka, @uU3nka, XuMMUS, UWHXEHepHble cucTembl |, TennomaccoobmeH,
cTpouTenbHasa Tennoguranka, TENNOreHepupyoLme yCTaHOBKM.

Lenb usy4yeHus: Llenbto npenogaBaHus aucumnnuiel «OTonneHme» aensaetcs npuobpeteHme
CTyAeHTaMM TEOPETUYECKUX 3HAHUI U NPAKTUYECKUX HABLIKOB MO OCHOBAaM MPOEKTMPOBaHUS, YCTPONCTBA,
MOHTaxXa " 3KCI'IJ'IyaTaLI,I/IVI OTONMUTEIIbHbIX CUCTEM.

Kpatkoe cogepxaHue: gucumnnmHa «OTonneHne» otTpaxaeT COBPEMEHHOE COCTOSHME TEOPUN U
I'IpaKTI/IKI/I CUCTEMDbI OTOMJIEHUA, B HEeWn N3noXeHbl OCHOBbI pacqua I'IpOGKTI/IpOBaHI/Iﬂ, Halagkm n
akcnnyaTaumm CUCTEMDbI B XXUINbIX, 06LIJ,eCTBeHHbIX n I'IpOMbILIJJ'IeHHbIX 30aHUNAX. PaCCMOTpeHbI BOI'IpOCbI,
NnocBALWEHHbIEe COBepLIJeHCTBOBaHVIIO n paaammo CUCTEM oTonneHmnd, Nncnosnb3oBaHUKO BO306HOBJ‘I$|eMbIX
NCTOYHUKOB 3Heprl/ll/l, 3KOHOMWIN TEMNTOBOWN 3Heprl/ll/l Ha oTonneHune 3,D,aHI/II7I n p,p.

O)KM,qaeMble pe3yanaT|=|: B pe3yanaTe I/I3y‘-IeHI/IF| AncunninHbl «OTOI‘IJ‘IeHl/Ie» CTy,EI,eHT AOOJDKEH:
3HaTb

—CaHI/ITapHO-FVIFI/IeHI/IHeCKI/Ie, TexXHoJnorm4yeckme OoCHoOBbI OTOI'IJ'IeHI/II7I;

-BUAbl W XapaKTEPUCTUKU CUCTEM OTOMNEHUS;

-0COBEHHOCTM COCTaBMNEHUS TEMMOBOMO M BO34YLUHOro 6anaHcoB NOMeLLEHUSI NPWU OTOMSIEHUN;

-BMObl M XapaKTePUCTUKN OTONUTENBHOIO 060pyA0BaHUS;

-MeToapbl pacyeToB TPybONpoBOOB 1 COBPEMEHHOE 060OpYyA0BaHNE CUCTEM OTOMSEHNS.

ymMeTb

-NMPUMEHSTb Ha NpaKTUKe TeOPEeTUYECKNE 3HAHUS N HaBbIKK;

-onpeaensitb MOLWHOCTb CUCTEMbI OTOMNNEHUS;

-UCnosrb30BaTb METOOUKA rI/Ip,paBJ'II/ILIeCKI/IX pacquoa CUCTEM,

-onpeaensTb NroLwaan HarpeeaTenbHON NOBEPXHOCTM OTONUTENBbHbIX NPUGOPOB;

-NMPOEKTUPOBATL CUCTEMbI OTOMIEHNSI C UCNONb30BAHNEM COBPEMEHHOIO 060PYAOBAHNSA U TEXHOMOIUIA;
—OCyIJ.leCTBJ'IﬂTb peKOHCprKLlMIO, MncnbiTaHue, Hana;:u(y n 3KcnnyaTau,vuo CUCTEM OTOMMEHUN.
nOCTpeKBI/I:WITbIZ I'IpOC*)I/IJ'IbeIe ANCUUnIInHbl  cneynarnibHOCTU «I/IH>+<eHepr|e CUCTEMbI U CEeTU»,




npeaycMoTpeHHble pa6OLMM y‘-le6HbIM nrnaHomMm cneunann3augunn.

USVO 3.3.7.1 YTunusaums CTOYHbIX BOA U OCagKoB

MpepekBU3UTbI: «YTUNM3auust 0CagKoB CTOYHBLIX BOA» COCTaBflEHA HA OCHABaHUWN HDKE CrieayroLmx
ANCUMNIKNH - XUMUsT BOObl M MUKpOOMonorusl, TeXHOMOorms O4YMCTKM NPUPOAHBLIX N CTOYHbIX BOA, hmauka,
XUMUS], UHXKEHEPHbIE CUCTEMbI-2, TPACMOPTUPOBaHME BOAbI.

Lienb n3y4eHus: Ha ocHoBaHWM U3y4yeHNe TEOPETUHECKMNXACTIEKTOB YTUNN3ALMM CTOYHbIX BO4 U OCaaKoB
Hay4YNTb CTYOEHTOB TMPOEKTUPOBAHUIO TEXHOMOMMW WU BbIOOPY TEXHOMOIMMYECKMX CXEM U METOAOB
0bpaboTkn 1 yTnnmnsaumm 0Cagkos.

KpaTkoe copepxaHue:gucuUMNNMHA «YTUMU3aUUS 0CaOKOB CTOYHbIX  BOO» paccmartpuBaeT
TEXHOSOrMYECKNe CXeMbl OCAOKOB CTOYHbIX BOA PasNUYHbIX MPOMMPEANpPUATUN, MPOEKTUPOBaAHNE U
pacyeTbl COOPY>KEHUMN.

Oxunpaemble pe3ynbTaTbl: CTYAEHTbl JOJDKHbI 3HATb:

-OCHOBbLI NPOEKTUPOBAHNSA COBPEMEHHbLIX CMCTEM 00paboTkn 0CaaKoB;

-MeToAbl IMAPaBIIMYECKOr0 pacyeTa UNonpoBOAOB U UOBbIX HACOCHBIX CTaHLUW;

-03HOKOMJIEHME COBPEMEHHbBIMM MpoLeccamu obpaboTkM ocaakoB.

MocTpekBU3NUTLI: nNpodunbHas AucuMnIMHA crneunanbHocTM  «MHXeHepHble CUCTEMblI U CETU»,
NPeaycMOTPEHHbIN paboynm y4ebHbIM NnaHoM cneunannsaumm.

VKV 3.3.8 BeHTMnAuMA  KOHQUUMOHMpPOBaHMe BO3ayxa
MpepekBM3UTbI: NporpaMma  AUCUMMAMHBL  «BeHTnnauua  w KOHOUUMOHMpOBaHWE  BO3Ayxa»
OCHOBbIBaeTCA Ha 0ase OUCUMMIWH: mMaTemaTtuka, @uanKa, Xumus, WHXEHEepHblE CUCTEMBI,
TennomaccoobmeH, cTpouTensHasa Tennodusrka, OTonneHue, TennocHabxeHue.
Lienb nsy4veHus: Llenbio npenogaBaHvsa gucuunivHbl «BeHTunaums u  KOHOMUMOHMPOBAHWE BO3dyxa»
aBnseTcsa npuobpeTeHne CTyaeHTammn TeopeTUYECKUX 3HaHUIA N MPaKTUYECKUX HABbIKOB MPOEKTMPOBaHWS
CUCTEM BEHTUNSALMU U KOHOULMOHMPOBaHWSA, TpeboBaHMI K BO3AYLLHOW cpede NOMeLLeHWn, NPYHLMMOB
opraHu3aumMu Bo3gyxoobMeHa B 30aHMSAX UM COOPYXEHUSIX C yY4EeTOM 3HEeprochGepexxeHnss n OxpaHbl
OKpyXatoLLlen cpeapl.
Kpatkoe copepxaHue: [ducumnnuHa «BeHTunauma m KOHAMUMOHMPOBaHWE BO3AdyXxa» oOTpaxaeT
COBPEMEHHOE COCTOSIHNE TEOPUN N NPaKTUKN NPUKNAAHON aspoAnHAMUKN N Tennounankn B BEHTUNSALMK
N KOHAMLMOHUPOBAHUN; B HEN M3NOXEHbI OCHOBLI pacyeTa NPOeKTUPOBaHWS, Hanagku U aKcnnyatauum
CUCTEM BEHTUNALMN N KOHOWLMOHMPOBAHUS B XUINbIX, OOLLECTBEHHbIX 3aaHnaX. PaccMoTpeHbl CBOMCTBA
BO3yXa M NPOLIECChbl U3BMEHEHMS €r0 COCTOSAHMS, BO3AYXO00OMEH 1 opraHusauus BosgyxopacnpegeneHus
B MOMELLEHNN, OCHOBbI a3pPOAUHAMUKN BEHTUIISLMOHHBIX CUCTEM B 34aHWM, MECTHas BbITSXKHAs U
NPUTOYHAs BEHTUNALNS, KOHCTPYKTUBHbIE YCTPOMNCTBA M CUCTEM BEHTUMNALUN U KOHAULNOHUPOBAHMS.
Oxuaaemble pesynbTaTthl: B pesynbTarte nsydyeHus gucumniuHel «BeHTUnaumsa u KoHAMUMOHMpOBaHWe
BO3yxa» CTYAEHT AOMMKEH 3HAThb:

- CaHWUTapHO-TUrMeHnYeckne, TEXHONOrMYeckme OCHOBbI BEHTUMNALUM U KOHOULMOHNPOBAaHNS;

-0COBEHHOCTM  COCTaBMeHWs  TenfnoBOro M BO3AywWHOro 6anaHcoB  MoOMelleHWs  npu
KOHAMLUMOHMPOBaHNY;

- MeToAbl onpeAeneHns u opraHnsaunm Bo3gyxoobmeHa B NoMeLLeHnm;

-coBpeMeHHoe obopyaoBaHWe Ans Ten0BOW, BaXXHOCTHON 06paboTku 1 OYMCTKN BO3AYXa;

-CUCTEMbl MECTHOW 1 06LLE0OMEHHON NPUTOYHOW M BbITSXKHOM BEHTUNALUW MPaXKAAHCKUX 30aHWUN;

-OCHOBHbIE€ MPUHLMMbI PEKOHCTPYKUMM BEHTUNSALMOHHBIX CUCTEM U KOHOULMOHMPOBAHWS.

YmeTb:

- pewaTb 3agadu, CBA3aHHbIe C Co3haHNeM U nogaepkaHvem Tpebyemblix napaMmeTpoB BHYTPEHHEN
BO34YLLUHOM cpeapbl;

-MPUMEHSTb  COBPEMEHHbIX  MPUHLUMUMbLI  KOHCTPYMPOBaHUSA  3P@EKTUBHBIX  BEHTUNALMOHHBIX
YCTPONCTB M KOHOVLMNOHMPOBAHWS;

-NpaBunbHO BbIOMPaTb KOMAOPTHbLIE YCMOBUSA B MOMELLEHWM;

-BblOMpaTh pacyeTHble NapamMeTpbl Bo3ayxa Ans Tpebyemoro knacca KOHOULMOHMPOBAHUS;

- OCYLLIECTBNSATb PEKOHCTPYKLMIO U 9KCMyaTauuio CUCTEM BEHTUIALUN U KOHAULMOHNPOBAHUS;

-“Ccnonb3oBaTh aHeprocbepexkeHne ¢ COBpeMeHHbIM 060pyAOBaHNEM.
MocTpekBM3uTbl: 0GasoBad AuCUUNAMHA  CleunanbHOCTU  «VIHXEeHepHble CUCTEMbI U CeTU»,
npegycMoTpeHHass pabounmm y4ebGHbIM nnaHoM Ans  crneumanusauunm  «TennorasocHabxeHve U
BEHTUNAUMSAY. 3HAHNS HEOOXOANUMbI NPY U3YYEeHUN OUCLMNANH « BEHTUNAUMA NpOMbILLNEHHBIX 34aHUA 1
coopyxeHuiy, «OxpaHa BO3gyLIHOro 6acceriHay.

TV 3.3.8.1 TpaHcnopTupoBaHue BoAbI

MpepekBM3UTLI: Matematuka, pusvka, XumMus, rmapasnuka.

Llenb usyyeHus: Lliensio npenogaBaHus AMCUMNAMHLI « TpaHCNOpTUPOBaHWE BOAbI» ABMASETCA
npuobpeTeHne CTyaAeHTaMM TEOPETUYECKMX 3HAHUI N MPaKTUYECKUX HABbIKOB MO OCHOBaM
NPOEKTUPOBaHMUS, pac4HeTaM 1 aKcnnyaTaumm MHXEHEPHbIX CUCTEM TPaHCNOPTUPOBaHUSA BOAbI.




KpaTkoe copepxaHue: JucuunivHa «TpaHCNopTMpOBaHWE BoAbl» [aeT MpeacTaBfieHue o
TEOPETUYECKMX OCHOBAX M OCHOBHbIX MPaKTUYECKMX MOSOXEHMSIX NMPOEKTUPOBaHWS, pacyeTa 1 YCTPONCTB
CMCTEeM TPaHCMOPTUPOBAHWUSI MPUPOAHONM U CTOYHON BOAbI
Oxungaemble pe3ynbTaTbl: B pesynbrtate nsyvyeHms aucumnnuHbl « TpaHCNopTUPOBaHWe BOAbl »
CTYOEHT OOMKeH 3HaTb:

- OCHOBbI 3aKOHOMEPHOCTEW TPAHCNOPTMPOBaHUS NMPUPOAHOW, BOAONPOBOAHONM 1 CTOYHOW BOAbI;

—YCTPOWCTBO M NPVUHUMMN AEACTBUSI CUCTEM TPaHCNOPTUPOBaHWS BOAb;

—OCHOBbI pacyeTa 1 NPOEeKTUPOBAHUS UHKEHEPHBIX CUCTEM.
Kpome ToOro, CTyaeHT A0MKEeH yMeTb:

—~MPUMEHATb Ha NPaKTKe TEOPETUYECKNE 3HAHUS U HaBbIKK;

—MCMonb3oBaTb METOAUKU OMpederneHns pacyeTHbIX MokasaTenei OCHOBHOTO 06opyAoBaHus
VHXXEHEPHBIX CUCTEM;

—paccunTbiBaTb U noabupaTb OCHOBHOE 0GOpyAoBaHME W 3NEMEHTbl UHXEHEPHbIX CUCTEM
TPaHCMNOPTUPOBAaHNSA BOAbI
MocTpekBM3NTbl: NpPodUMbHbIE AUCUMNMUHBLI  creunanbHOCTU  «MHXeHepHble CUCTeMbl U CETU»,
NnpeaycMOTpeHHbIE paboyMKM y4eGHbIMY MlaHaMy cneumanva3auunii U AUNIOMHbLIX MPOEKTUPOBaHUS.

Tepl 3.3.9 TennocHabxeHue
MpepeKkBM3UTLI: MaTtematuka, pusmka, Xumums.
Llenb nsy4deHums: Liensto npenogasaHna gucuuniuvHel « TennocHabxeHue» asnseTca npuobpeTtexHne
CTyAEeHTaMn TEOPETUYECKUX 3HaHNIA N NPAKTUYECKMX HABBLIKOB MO NPOEKTMPOBAHMIO U YCTPOWCTBY CUCTEM
TennocHabxeHus.
Kpatkoe cogepxaHue: gucumnnuHa « TennocHabxeHne» gaeT 6a3oBble TeoOpeTUYecKne 3HaHns n
OCHOBHbIE NOMNOXEHUS NPOEKTUPOBAHUSA U YCTPONCTBA CUCTEM TENNOCHabXeHus.
Oxunpaemble pe3ynbTaTbl: B pesynbtate nsydeHns gucumnnmvHel «TennocHabxeHne» CTyQeHT AOSKeH
3HaTb :

— TeopeTn4ecKkMe OCHOBbI U METOOMKN onpeaerieHnst TeNMNoBbIX NOTOKOB;

— BblOOp BMAA NCTOYHMKA TEMMOThI;

— OCHOBbI MPOEKTUPOBAHMWSA CUCTEM TENNOCHADXEHWS;

— €nocoObl perynMpoBaHns OTnycKa TennoThbl;

— MeToAbl rmapaBnMYecKnx pacyeToB TEMOBLIX CETEN;

— MeTOoAbl onpeeneHns pacxogoB CeTeBOW BOAbI;

— MeToAbl pa3paboTky rmapaBINYECcKnX PeXMMOB;

— BbIGOP HACOCOB UCTOYHMKA TEMMOTbI.

YmMmeTh:

— NPUMEHATb Ha NPaKTUKe TeopeTnYecKne 3HaHUS U HaBbIKK;

— MCcnonb3oBaTb METOAUKM ONpedeneHns pacyéTHbIX nokasaTernen no NPoeKTUPOBaHUI CUCTEMbI

LeHTpann3oBaHHOro TEMMOCHabXeHns ropoaos;

— paspabaTtbiBaTb rMapaBnAnyeckne pexumbl TEMMOBLIX CETEW;

— MCMofb30BaTb COBPEMEHHbIE TEXHOMOMMM B CMCTEMax TennocHabxeHus.
MocTpekBM3nTbL: MNPOdUMbHbIE OUCUUMIMHBI  CleumanbHOCTU  «HXEHEpHble CUCTEMbI U CeTu»,
npegycMoTpeHHble pabounm y4yebHbIM NnaHoMm.

SSVK 3.3.9.1 CneumanbHble CUCTEeMbl BOAOCHA0OXeHUs1 U KaHanusauum

MpepeKkBU3UTLI: NporpammMa aucumninHbl «CneumanbHble CUCTEMbl BOAOCHABXEHNS] 1 BOOOOTBEAEHNS»
OCHOBbIBaeTcaA Ha 6ase AUCUMNNUH: «Xumma 1M Mukpobuonorusa  Boabl»,«BogocHabxeHne wn
BOAOOTBEAEHUEY U OP. CNELUCLMNIINHBI.

LUenb wm3yyeHus: Llenbio npenogaBaHusa OUCUUMIMHBI - SIBRSieTC  NpuobpeTeHne cTyaeHTamu
TEeopeTU4eCcKNX 3HaHWN U MPaKTUYEeCKMX HaBbIKOB COBPEMEHHbIX cheumarnbHbIX MeToOoB MOAroTOBKM
NMATEEBOM BOAbl U OYMCTKM CTOYHBLIX BOA, a TakKe CUCTEM OXpaHbl OKpyxatowen cpegbl. Ob6en
3afaven U3yvyeHuss QUCUUNIMHLI SBMSEeTCS NOArOTOBKa CneumnanucToB, padoTatowmx B 06nactu BOOHOro
XO3§MCTBA.

KpaTtkoe copepxaHue: [OucuunnuvHa u3yyaeT: obOwme CBegeHns O chneuuanbHbIX — CUCTEMax
BOAOCHAOXeHMA U BOOOOTBEAEHMS, METOALI 06ECCONMBAHNS U OMPECHEHUS BOAbI, METOAbLI YMAMYeHNs
BOObl, MeToAdbl [AerasauuuM nNpUPOAHOW BOAbI, CUCTEMbI BOOOOTBEAEHUSI MarloHACENEHHbIX MECT,
nokanbHaga O4YMCTKa CTOYHbIX BOA U MHAUBUOYaSNbHbIE OYUCTHbLIE COOPYXEHUS.

Oxunpaemble pe3ynbTaThbl: B pesynstate nsydeHus AMCUMNANHBLI CTYAEHTbl JODKHbI:

3HaTb — OCHOBHbIE, COBPEMEHHbIE CXEMbI U COOPYKEHUS CneumanbHbIX METOAOB NOAMOTOBKU MUTLEBOM
BoAbl(onpecHeHne, obe3xenesvBaHuWe, [ferasauusi), a TaKkKe [OENCTBUA CUCTEM MarbIX OYUCTHBIX
COOPY>XEHNIN CTOYHBIX BOS,

YMeTb — nNPUMEHSATb Ha MpPaKTUKE TEeOpPEeTMYECKME 3HaHUS W HaBblkWM, WCMNOMb30BaTb METOAMKMK
onpefenennsi pac4éTHbIX NokasaTene OCHOBHOrO 06opydoBaHns CUCTEM; paccyuTbiBaTb M noabupatb




OCHOBHOe 06opyaoBaHMEe U 3NeMEeHTbl WHXEHEPHbIX CUCTEM BOAOMOArOTOBKUW WM BOAOOTBEAEHUS U
OXpaHbl OKpyKatoLen cpeabl.

nOCTpeKBVI3VITbIZ I'IpO(bI/IJ'IbeIe AncunniinHbl cneunanbHOCTU «I/IH>|<eHepr|e CUCTEMbI N CEeTU»,
npegycMoTpeHHble pabo4mmM y4ebHbIM NNaHoOM cneymnanvsauum

YeTBepTbIN Kypc

Moaynu v gucuunnuvHbl, peKoMeHayeMble ANA BCeX TPaeKTopun o6yyeHus

CneunanbHoCcTH
Ne Unkngueuun|  Kog gMcumnnivHbl HassaHnue gucuunnuHebl Kpegn.| Ceme
TNUHbI C.
1 b 4.2.21 0T4221 OxpaHa Tpyaa 2 7
2 bl 4.2.22 RTSVK 4222 Pecypcocbeperatowme TexHonornm B 3 7
cuctemax BK
3 b 4.2.22.1 | ETSTGV 4222.1 OHeprocbeperatome TEXHONOINN B 3 7
cuctemax TI'B
4 bl 4.2.23 ESTGV 4223 OKOHOMMKA UHXEHEPHBIX CUCTEM 4 7
5 ng 4.3.10 VPZS 4310 BeHTunsaumnsa NnpombILLNEHHON 34aHNA K 3 7
COOPYXEHUN
6 nQo 4.3.10.1 | ZSVP 4310.1 3aMKHYTble CUCTEMbI BOOOCHa0XeHMS 3 7
7 no4.3.11 TS 4311 TennoBble 1 ra3oBble CETH 3 7
8 ng4.3.11.1 | VVP 4311.1 BopgocHabxeHune n BogootsegeHne 3 7
npoMnpeanpuaTumn

0T4221 OxpaHa TpyAaa

MpepekBU3UTLI: XMMUSI, MaTeMaTHKa, UHXKEHepHas reoaesus

Lenb n3yyeHus: gucumnnuHel sBnseTcs popMupoBaHue y CTYAEHTOB OCHOBOMOMaratoLWmx 3HaHWM no
CYOT, nosBonsoLwwmx BECTM CaMOCTOATEMbHY0 paboTy no opraHusaumm 6es3onacHbIX M 300pOBbIX
yCrnoBMWI Tpyaa Ha Npou3BOACTBE.

KpaTkoe copepxaHue: TeopeTuyeckue 3HaHUS U NpakTMYECKUE HaBbIKW, HEOOXOAUMbIE AN OCBELLEHUs]
crnefylowmMx  BOMPOCOB: co3gaHue 6GesonacHbix M 6e3BpedHblX  YCrOBWUIA  MPOWU3BOACTBEHHOWM
[esATeNbHOCTU, NMPOEKTUPOBAHWE HOBOW TEXHUKM M TEXHOMOrMYECKUX MPOLLECCOB B COOTBETCTBUM C
COBPEMEHHbIMK TpeboBaHUsiMM 6e30MacHOCTH, UCNONb30BaHWE KOMMLIOTEPHBLIX U MHAOPMALIMOHHBIX
TEXHOMOornin. BeiNyckHWK By3a OOMkeH ObiTb XOPOLIO MOArOTOBMEH K PELIeHU0 pa3HoobpasHbiX 3agad
He3onacHOCTM U OxpaHbl Tpyaa Ha Npou3BoAcTBe.PaspabaTtbiBatoTcs U peanu3yoTcss MHOMOUYUCHEHHbIE
npaBoBble, TEXHUYECKME, SKOHOMUYECKUE N OPraHU3aLMOHHbIE MEPONPUATUSI.

Oxupaaemble pe3ynbTaThbl: 3HaTb: OCHOBHbIE 3aKOHOAATENbHbIE aKThbl U HOPMAaTKBLI MO OXpaHe TPyAa;
NPUHLMMbI OpraHM3aLmmn, KOOpAMHaLUK 1 NraHMpoBaHus paboT No oxpaHe Tpyaa; HaA30p U KOHTPOIb 3a
COCTOsIHMEM OXpaHbl TPyAa; cBeAeHus 06 onmacHbiX M BPeAHbIX MPOM3BOACTBEHHbLIX (haKTopax; y4er,
aHanu3 W OLEHKY COCTOsIHMS OXpaHbl TpyAa; nopsigok obydeHus paboTawwmx n obecneyeHue ux
cpeacTBaMu UHAMBMAOYaANbHOMN 3aLUWThI;

yMeTb: OLEeHMBaTb W ONTUMWU3NPOBATb COCTOSHUS OXpaHbl Tpy4a; aHanuavMpoBaTb MPUYMHBL U
NMporHo3npoBaTh YPOBEHb MNPOW3BOACTBEHHOIO TpaBMaTuamMa M MpodeccuoHanbHelX 3aboneBaHui;
onpefenaTb OCHOBHbIE MapaMeTpbl ONacHbIX U BpedHbIX NMPOU3BOACTBEHHBLIX (PaKTOPOB NyTEM pac4eToB
UM COBPEMEHHbIX METOOB M3MepeHut; pa3pabaTbiBaTb M OpraHu3oBbiBaTb paboTbl NO oxpaHe Tpyaa;
OCYLLECTBNATbL HAA30P U KOHTPOIb 32 COCTOSIHMEM OXpaHbl TpyAa, a Takke obyveHue paboTaroLmx no
oxpaHe Tpyaa; cosgaBaThk ncuxocmanonornyeckyto 6esonacHocTs Tpyaa.

MocTpekBU3NUTBLI: HanucaHWe U 3almTa UnNIoMHon paboThbl

RTSVK4222 Pecypcocbeperatowme TexHonorum B cuctemax BK

MpepekBn3uTbl: MaTematuka, Xumus, CTponTensHble Mmatepuansl, Xumus Bogbl 1 MUKpobuonorus.
Lenb wu3yvyeHuss AWUCUUNIMWHLI: [aTb TEOPETUYECKME WU MpPaKTUYECKUE 3HAHWS B obnactu
pecypcocbeperaroLmx TEXHOMOMMI B CMCTEMax BOAOCHAOXeHMsT U KaHanusaumm

KpaTkoe cogepxaHue OUCUUMIMHA COOEPXKUT crneayowme NoHATUA Ans cneunansHocTU «IHXeHepHble
CUCTEMBI U CETUY:

- YCTaHOBINEHME MOHATUI U 3adad B obnacTn pecypcocbeperatowmnx TEXHONOMn B cuctemax BOogocHab
XEHUS 1 KaHanusaumu;

- U3yYnUTb MNPUHLMNbLI, MeTOAbI, haKTOPbI U MoKasaTenu MaTtepuano-3Hepro n BogocbepexeHns

- 3KOHOMWYECKOM OLLEHKU NPUPOAHbIX/ BOOHbIX PECYPCOB;




- OpraHusauMoHHas 1 HopmaTMBHO-MpaBoBasi 6a3a no pecypco - u BogocbepexeHuo B Pecnybnuke
KasaxcTaH
- MUpOBblE TeHAeHUuun n o0630p 3akoHoAaTenbCTBa 3apybexHbIX CTpaH B 00MacTM pecypco - wu
BogocOepexeHus
Oxuaaemble pe3ynbTaTbl: UCMOMb30BaTh 3HAHMSA Kypca 4SS PeLLEeHNs1 COBPEMEHHbIX U NePCMNeKTUBHbIX
BOMpPOCOB B 0bnactn pecypcocbeperarwLmx TEXHOMNOMMIA B CMCTEMax BOAOCHA0OXEHNs U KaHanM3aumm B
PK;
CTyAeHT AOMKeH 3HaTb:
- OCHOBHble TepMMWHbl M onpegeneHus B obnactn pecypcocbeperalowmx TEXHOMOMMn B cUcTeMax
BOOOCHaAbXeHMsA 1 KaHanM3auuu,
- NpegMeT M 3agayn AMCUMNIUHBIL pecypcocOeperatrome TEXHOMOMMM B cucTemMax BOAOCHaGXeHus K
KaHanuaaumm;
- cbakTopbl M NoKasaTenu maTtepuarno-sHepro 1 BogocbepexeHus
OCHOBHbI€ HanpaBfeHWs U NyTU CHWXKEHNST MaTepurarbHbIX, 3HEPreTUYECKNX N BOAHbIX PECYPCOB
CTyAeHT AOMXKeH yMeTb:

- UCnonb3oBaTb 3HAHUS Kypca AONsS pelleHUsi COBPEMEHHLIX W MEPCMNEKTUBHbIX BOMPOCOB B
obnactn matepuano-sHepro n sogocbepexenus B PK;

- aHanuanpoBaTb MoKa3aTenn WCMNONb30BaHUSA MaTepuarbHbIX, 3HEPreTU4eckUx W BOAHbIX
pecypcoB B cucteMax BOAOCHabxeHns u kaHanmsauumm B PK;

- [AaTb OLEHKY pauuoHanbHOCTM UCMOMb30BaHUS MaTepuarbHblX, 3HEPreTUHECKMX M BOAHbIX
PEeCypCcoB B CUCTEMAxX BOAOCHABXEHUS 1 KaHanu3aumu;
MocTtpekBn3nTbl: [MpodunbHble ANCUMNNUHBI  cneunanbHocTU  «MHXeHepHble CUCTEMbl U CETU»
npeaycMoTpeHHble paboymmM y4ebHbIM NnaHom

ETSTGV 4222 .1 QHeprocbeperatowme TexHornorum B cucremax TrB

MpepekBu3nTbl: [lporpamma gucuunivHbl «3Heprocbeperalowme TexHonormm B cuctemax TIB»
OCHOBbIBaeTcA Ha 0ase aucuMniuH MartemaTuka, dusnka, XMMus, TMApaBnvMka M aspoavHamuka,
TennomaccoobMeH, TEMMOreHepUpYyoLLMe yCTaHOBKM, OTOMNIIEHNE U BEHTUMSLMA.

Lienb nayyeHnuns: NpuHUMNOB KnaccuduKkauum aHEpreTUHEeCcKnx pecypcoB, CTPYKTYPbl SHEPreTUYeCcKoro
fOanaHca, oOLWMUX NPUHLMNOB 3KOHOMWUW TOMMMBHO-3HEpPreTuyeckux pecypco (TOP), meponpuaTtuii no
akoHoMun TOP npu paboTe TennoreHepupyLLmMX YCTaHOBOK, METOOOB U CPEACTB dHeprocoepexeHus B
cuctemMax OTOMMEHUS U BEeHTURAUUW, FOPOACKMX M MPOU3BOACTBEHHbLIX OTXO4O0B, METOOOB NOA3EMHON
rasucovkaumm  yrmen un  nepepaboTkm  HM3KOCOPTHbIX  TOMMAMB, NPWHUMMNOB  WCMNOMb30BaHMWS
BO30OHOBNAOLMNXCA IHEPreTUYECKNX pPecypCcoB OCHOB NPOM3BOACTBA 9HEPrMM Ha aTOMHbIX CTaHUUSX,
nepcnekTue ncnons3osaHnsa MM — reHepaTopos.

KpaTkoe copepxaHue: ObLien 3agadven usyvyeHnss QUCUMNIUHBI SBNSIETCA NOArOTOBKA Creunanuctos,
paboTtalowmx B obnacTm  NPOEKTUPOBAHWHA,  CTPOUTENbCTBA WM 3JKCNNyaTauMm  CUCTEM
TennorasocHabXXeHnsa 1 BEHTUNALMN.

Oxuaaemble pe3ynbTaTthbl: [1ocne 0CBOEHUSA AaHHOW AUCLUMMNNNHBLI CTYOEHT AOIMKEH 3HATb!:

3Hatb: Knaccudukaumio 3HepreTMdecKkux pecypcoB; CTPYKTYPY dHepreTudeckoro GanaHca; obuime
npuHUMNbLlI  3KoHoMUKM TOP; nepedyeHb MeponpuaTUM MO 3KOHOMUM TIP B TennoreHepupyroLmnx
yCTaHOBKax W MNPUHLMMbI MX OCYLLECTBIEHMS; METoAbl U CpPeACcTBa JHeprocOepexeHus B cuctemax
BO3Qyxa, ydansemMoro cucTemMamy BeHTUNsUuMK;  oblme  NpuHUMMAbl  3HEProTEXHONOrMYECKOro
NCMNOMb30BaHNs CENbCKOXO3SNCTBEHHbIX, TOPOACKUX M MPOU3BOACTBEHHbBIX OTXOA0B; MeToAbl NOA3EMHON
rasvdukauum yrnew; BapnaHTbl 9HEProTEXHONOrMYeckon nepepaboTkn HU3KOCOPTHBLIX TOMMAMB; NPUHLMMbI
NCMNOMb30BaHNS CONMHEYHOW AHEepPrMu, reoTepmanbHOW SHEPrn N SHEPrMn BETpa; OCHOBLI NPOM3BOACTBA
aHeprmm Ha A3C n ATOL; obwme npuHUMMBI U NepcnekTMBbl Mcnonb3oBaHua MI-reHepaTopos;
9KOHOMMYECKME acnekTbl MPUMeHEeHNs aHeprocbeperaroLmnx TEXHOMOMMI.

YmeTb — Npov3BOAUTL OLIEHKY 3KOHOMMYECKOW LenecoobpasHOCTW MpUMEHeHUs dHeprocbeperaroLmx
TEXHOJOIMMI; oueHnBaTb 3EEKTUBHOCTL 3Heprocbeperaowmnx MeponpuaTUA B TEMNOreHEPUPYOLLMX
yCcTaHoBKax; pa3pabartbiBaTb MEPOMPUATUS MO SKOHOMUM SHEPTNM B CUCTEMAX OTOMSIEHMS; PpacCYMTbIBaTb
CUCTEMbI YTMUNU3aUMM TEnnoTbl BO3Adyxa, YAansemMoro 13 nomelleHni u nogbupatb obopynoBaHue
TENNOYTUMM3ALUMOHHBIX YCTAHOBOK; paspabaTbiBaTb CUCTEMbI F€OTEPMAanbHOro TEennocHabXeHus |
BbIMNOSHATbL pacyeThbl refIMoyCcTaHOBOK.

MocTpeKkBMU3UTbI: MPOMUbHLIE OUCUMUMMMHBI - CleunansHoCcTn  «IHXKEeHepHble CUCTEMbl U CETUY,
npegycMoTpeHHble pabovmM y4yebHbIM NnaHoM cneumnanm3aumm.

EIS 4223 JKOHOMMKA UHXXEHEepPHbIX CUCTEM

MpepekBuautTTep: OpraHusauns 1 NnaHMpoBaHMe NPOU3BOACTBA.

«OKOHOMMKA WHXEHEPHbIX CUCTEM » Lenb NpenogaBaHus AUCLMMNNWHBL  DKOHOMUKA WHXEHEPHbIX
CUCTEM FABNHAETCSA TEOPETMYECKON U MPaKTUYeCcKon 3agaden.

KpaTtkoe copep)xaHue: yCTAHOBKA CUCTEMbl BEHTUMSALMM U MOHMMaHuWe npobnem SKOHOMUKM B
MCNOMb30BaHNM NPUPOAbI, TEMNMO-U ra3ocHabxeHus. Metogpl nccnegoBaHus  OKOHOMWMKM UHXEHEPHbIX




cuctem . CnCTeMbl OLEHKN MHBECTULMOHHBLIX NMPOEKTOB TEMO-ra30CHaOXEHUS N BEHTUNSALMKN. TEXHUKO-
9KOHOMWYECKOM OBOCHOBaHUE CUCTEMbI BEHTUMNALMM TENMO-U ra3ocHabXeHus.

O)KVI.qaeMble pe3ynbTaTbl: CTydeHTaM H606XOJJ,VIMO 3HaHNne J3KOHOMUKU B O3HaKOMINeHunn C
MeXaHU3MOM TeN0-rasoCHabXeHUs1 U BEHTUNSILUMN U SKOHOMUKWN MHKXEHEPHbLIX CUCTEM.

JlormkeH 3HaTb: Kak MPOW3BOAMTCS pacyeT SKOHOMUYECKOW 3hdEKTUBHOCTU TEMNo-ra3ocHabXeHus u
BEHTUNSALMKN, KaK pa3pabaTbiBalOTCA CUCTEMbI BEHTUMSALMM, TEXHWKO-3KOHOMMUYECKUE OCOBGEHHOCTM
BMNOXEHUIA KanuTana, 3KOHOMUYecKasi OLeHka Tenmno-u rasocHabxeHusi, OCOBEHHOCTU NpoBeAEHUS
obLen n cpaBHUTENBLHOW CBEPKU.

BnageTb: BONpocamy 3KOHOMWKW TEMSI0-ra3oCHabXeHUss U BEHTUMSALMKM, onpeaeneHue notpebGHocTen
B pasfinyHbliX OTpacnax 3KOHOMUKW, aHarm3 3KOHOMUYECKUX nokasartenen Tenno-u FaSOCHaG)KeHI/Iﬂ,
BEHTUNALUNOHHbLIX CUCTEM, yoenntb BHUMaHue 3KOHOMWYECKOMN OUeHKe nepcCrnekTUBHbIX pa60T B
chepax Tenno-u rasocHabxxeHus, CUCTEMbl BEHTUMASLUN.

MocTpekBU3NUTLI - HANMCAHUM AUNNIOMHbIX U OUMNOMHBIX MPOEKTOB

VPZS 4310 BeHTMNALUMA NpOMbILLIIEHHON 30aHUA U COOPYXKEHUN
MpepeKkBM3UTLI: NporpaMma OUCUMNAMHBI « BEHTNAUNS NPOMBILLNAEHHBIX 30aHUN 1 COOPYXKEHNN»
OCHOBbIBaeTCs Ha 6ase gncuunnuH: matemaTuka, usnka, XMMnsi, UHXEeHepHbIE CUCTEMbI,
TennoMaccoobmMeH, cTpouTenbHasa Tensniodusmrka, OTONNeHne, TENocHabXeHne, BEHTUNALNS U
KOHAMLMOHMPOBaHMNE BO3ayXa.
Kpatkoe copgepxaHue: JucumnnmHa « BeHTunaumnsa npoMbILNEHHbIX 34aHUN U COOPY>KEHUNY OTpaxaeT
COBPEMEHHOE COCTOSIHNE TEOPUUN U NPAKTUKM NPUKNAAHOW a3poauHAMUKA U TENNOMU3NKN B BEHTUNALUN;
B HEW M3MOXEHbl OCHOBbI pacyeTa NPOEKTUPOBaHWS, HaNagku 1 aKCnnyaTaumm CUCTEM BEHTUNALUN
34aHuKn. PaccmoTpeHbl CBoOMCTBa BO3ayxXa M MPOLLECChbl UIBMEHEHUS €r0 COCTOSIHUS, BO3AYXOOOMEH 1
opraHunsaumsi BosgyxopacnpeneneHms B NOMELLEHUN, MECTHAA BbITSXXHAsS U NPUTOYHAsA BEHTUNALNS,
KOHCTPYKTMBHbIE YCTPOWCTBA M KCMnyaTaumsi CACTEM BEHTUMALUMN.

B pesynbrate u3yyvyeHUs OUCUMNNUHBbI «BeHTMNSUMST NPOMBILLNEHHbIX 30aHUA N COOPYKEHWUN»
CTYOEHT O0JKEH:
3HaTb CaHUTapHO-TUrMEHUYECKME, TEXHOMOrMYECKMe OCHOBbI BEHTUNSALUKW; OCOOEHHOCTM COCTaBMNEHUs
TENOBOro 1 BO3A4YLIHOro 6anaHcoB NOMELLEHUS; MeToabl onpeaeneHns n opraHnsalmm Bo3gyxoobmeHa
B MOMELLEHUN; COBpeMeHHoe o0opydoBaHMe ANs TEMNSOBOW, BIIAXXHOCTHOM 00paboTKM M OYUCTKM
BO3[yXa; CUCTEMblI MECTHOW 1 00LLE0OMEHHON MPUTOYHONM U BbITSPKHON BEHTUNSLNM;
YMeTb pellaTb 3afaun, CBA3aHHbIe C CO30aHNEM U nogaepxaHnem TpebyemMbix napameTpoB BHYTPEHHEN
BO3AYLIHON cpefapl; NPUMEHATb  COBPEMEHHBLIX  MPUHLUUMbI  KOHCTPYMPOBAHUS  3PEKTMBHBIX
BEHTUMSALMOHHBIX YCTPOWCTB; NpaBuibHO BbiOMpaTb KOMMOPTHbIE YCMOBMS B MOMELLEHMM; BblbupaTtb
pacyeTHble NapameTpbl BO34yXa; OCYLLECTBNATb PEKOHCTPYKLMIO U 3KCMNyaTauuio CUCTEM BEHTUNALUY;
ncnonb3oBaTh 3HeprocbepexeHne ¢ COBPEMEHHbIM 06OpPYyLOBaHNEM.
MocTpekBM3nTbI: 6a3oBas ancuunnuHa cneumnansHoct 5B075200 «HXeHepHble CUCTEMbI U CETUY,
npegycMoTpeHHas padbounm y4ebHbIM nnaHoM. 3HaHUst HEOOXOAMMbI MPU U3YHEHUN OUCLUNINHDI
«OxpaHa Bo3gyLUHoro bacceriHay.

ZSVP 4310.1 3aMKHYTble CUCTEMbI BOAOCHA0XeHuUA

MpepekBn3nTbl: «lpombllineHHoe BodocHabxeHWe u  BogooTBeAeHue», «luapasnuka», «XuMusy,
«BogHbIi KapgacTp», «'mapornorus u perynupoBaHne ctoka», «OCHOBbI reoriorMm n ruaporeonornsy»,
«'mppoakonorusay, «OCHOBbI BOAOMOMIb30BaHUS U OXpaHa BOOHbLIX PecypcoB».

Lenb M3yyYyeHMsi QUCUMNNWHBLI: OaTb TeOpeTMYecKkMe W MpakTUYeckne 3HaHWA W3y4YeHWs MeTOdOB
peLleHns KOHKPETHbIX 3aday MHXEHEPHOW MpakTUKM B 0bnacTu NpoekTMpOBaHUSA, CTpoOMTENnbCTBa U
aKcnnyaTaumm cuctem BOAOCHabXeHus.

Kpatkoe cogepxaHue. OcobeHHOCTM CUCTEM MPON3BOACTBEHHOro BOAOCHabxeHns. CXxeMbl 1 CUCTEMbI

BOOOCHabXeHns MPOMBILLMEHHBIX NpeanpusaTMin. OCHOBHble MNPUHLMNLI  CO3L4aHUSt  3aMKHYTbIX
BOA0OBOPOTHLIX cucTeM. BanaHc Bogbl B cucTeMe BOAOCHabXeHWs1. PauunoHanbHble cxeMbl 060poTHOro
BOLOCHAOXeHUs1  (DMOTALUMOHHbIX  oboratutenbHbiX — dabpuk. CosfjaHne  3aMKHYTbIX  CUCTEM

BOAOCHAOXeHMS Ha NpeanpuaTusiX TennosHepretTukn. CosgaHue 3aMKHYTbIX CUCTEM BOAOCHAOXEHUsT Ha
NpeanpusTUsIX YyepHor metannyprum. CosgaHWe 3aMKHYTbIX CUCTEM BOAOCHAGXEeHWs  NpeanpusiTui
uBeTHo MeTannyprmn.  Co3gaHue 3aMKHYTbIX cucTeM BogocHabxeHums  HIM3.  Oxnaxpawowme
yCTponcTBa 060POTHBIX CUCTEM BOOOCHAbXeHUsA. HopmmnpoBaHme BogonoTpebneHs n BO4OOTBEAEHNS B
NMPOMBbILLIIEHHOCTH.

Oxupgaemble pe3ynbTaTbl: OCBOEHWE CTYAEHTAMWM OCHOBHBLIX 3HaHWM B 06nacTy MPOEKTUPOBAHUSA U
3KcnyaTaumm cucTemM BOAOCHAGXEHUS Ha MPOMNpPeanpUsaTHM,

3HaHMA B 06racTM MPOEKTUPOBAHWUS WM SKCMIyataumMmM CUCTEM BOLOCHAOXEHMSI Ha NMPOMbILLSIEHHOM
npeanpusTun, a Takke HayuyuTb UX CaMOCTOATENbHO PacCYMTbiBaTb OCHOBHLIE COOPYXEHUSI CUCTEM
BOAOCHaOXeHNs npoMnpennpusaTum.

CTyAeHT AOMKeH 3HaTb: UCMOMb30BaTb YCTPOWCTBO CUCTEM BOAOCHaOXEHWs NMPOMMPeanpuUATUR,
rMapaBNYECKy0 3aBMCMMOCTb MEeXAY OTAENbHbIMU 3IEMEHTAMU; OCHOBbI 3KCMIlyaTauMu COOPYKEHWUN;




TpeboBaHMA K KavyecTBy BOAbl, NoJaBaemMow NoTpebutento M cobpacbiBaeMol nocrie UCMNonb3oBaHUs B
BOAHbIE OOBEKTHI UMM MOCTYMaloLWEN B 3aMKHYTblE MU ODOPOTHbIE CUCTEMbI: COBPEMEHHbIE METOAbI U
COOPYXXEHUS ANsi OYUCTKU NPUPOAHbLIX U CTOYHbIX BOA M NX 06e3BpeXmnBaHus.

CTyneHT AOMKeH yMeTb: NCNOoNb30BaTh 3HAHWUS Kypca Ang npumMmeHeHnsa crnocobos rnybokor obpaboTku
3arpsi3HEHHbIX NMPUPOAHbLIX BOA, COBPEMEHHbIE METOAbLI OYUCTKM N JOOYUCTKUN ObITOBBIX U
NPON3BOACTBEHHbIX CTOYHbIX BOZ C LiENbI0 NOCINEAYIOLErO UCMONb30BaHKS UX B CUCTEMAx 060POTHOMO
BOAOCHaOXeHUS.

MocTpekBM3nNTbI: 3HaHUS U HaBbIKW, MNONYYEHHbIE MPU U3YYEHUN OUCUUMINHBI «3aMKHYTbIE CUCTEMBbI
BOAOCHaOXeHMs Y, ABNAOTCA 6a30i Anst OCBOEHUSs cneumanbHbIX AUCUMNINH, U3y4aeMbix Mo y4eBGHoMY
nnaHy cneynansHoCcTn NHXeHepHble CUCTEMEI U CETMW.

TS 4311 TennoBble U ra3oBble CEeTU
MpepeKBM3UTLI: MaTeMaTtuka, pusmka, XumMmns, UHKEHepHbIE CUCTEMBI, OTOMMEHWE, ropsvee

BOAOCHabXeHne n TennoreHepupyoLLMe YyCTaHOBKMN.
KpaTkoe onucaHue: gucuunnmHa «Tennosble 1 ra3oBble ceTu» AaeT 6a3oBble TEOPETUYECKNE 3HAHWS U
OCHOBHbIE NOSTOXEHUSA NPOEKTUPOBAHNA.
Llenbio npenogaBaHvs AMCUMNIUHBI « TennoBble 1 ra3oBble CeTU» SBNSETCA NpuobpeTeHne cTygeHTamu
TEOpeTUYECKMX 3HaHUN W MPaKTUYECKMX HaBbIKOB MO MPOEKTUPOBAHWIO W YCTPOWCTBY TEMnnoBblIX WU
rasoBbIX CETEN.
B pe3ynbrarte uaydeHust AMCUnninHbl « TENnoBble U ra3oBble CETU» CTYAEHT AOSKEH:
3HaTb — TEOpPETMYECKME OCHOBbI MPOEKTUPOBAHUSA TEMMOBbLIX U ra30BbIX CETEN;
MeToAbl onpeaeneHnsi TENOBbLIX HArpy30K U pacxogoB rasa noTpebutensammn; MeTOOUKN rMapaBnMyecKnx
pacyeToB TEMMOBbLIX U ra3oBbIX CETEN; METOAbI pPa3paboTkM rmapaBnnyYeCcKux peXxmnmoB TEMNMOBLIX CETEN;
cnocobbl NPOKNaaKM TENSOBbLIX N ra30BbIX CETEN U UX KOHCTPYKLMM.
YMeTb — NPUMEHATb Ha NPaKTUKe NOMyYeHHbIe TeEOpeTUYECKUE 3HAHUS U HaBbIKY;

- MCMNonb30BaTh METOAbI ONpeAeneHns pacyETHbIX NoKa3aTenen no NPOEKTMPOBAHMIO TEMNJOBbIX U
ra3oBbIX CETEN HaceneHHbIX MeCT;

- paspabaTbiBaTb MOHTaXHbIE CXEMbI TEMJIOBbIX U Fa30BbIX CETEN;

- NCMNOMNb30BaTh COBPEMEHHbLIE TEXHOSOMN B TEMMOBLIX U Fa30BbIX CETAX C Y4€TOM UX HaOEXHOCTMU.
MocTpekBM3nTbI: NpounbHbIE AUCLMNMHBLI crneumanbHocTn 5B075200 NHxXeHepHble CUCTEMBI U CeTH,
npegycMoTpeHHble paboynmM y4ebHbBIM NaHoM.

VVP4311.1 BogocHabxeHune n BogooTBeaeHue NpomMnpeanpusaTumn

MpepekBU3UTbLI: MaTemMaTuka, (PU3NKa, XMMUS, BOAOCHaOXeHMe, KaHanu3auusi, Npou3BOACTBEHHOE
BOAOCHabXeHne, pauuoHanbHOe MWCMOMb30BaHME BOAbl, 3aMKHYTble CUCTEMbl BOLOCHaOXeHus,
aKcnnyaTaumsi CUCTEM BOAOCHAOXEHVUsT N BOAOOTBEOEHUA U PEKOHCTPYKUUST WHXEHEPHbIX CUCTEM U
COOPYXXEHUN.

Kpatkoe onucaHme: Llenbio npenogaBaHus gucumnivHbl «BopocHabxeHue un  BogooTBedeHUe
npoMNpeanpuaTUinY  ABMSIETCA MpUOBpeTeHne CTyAeHTaMn TEeOPETUYECKUX 3HaHUM N NPaKTUYECKUX
HaBbIKOB MO OCHOBaM MPOEKTUPOBAHUS, CTPOUTENLCTBA U IKCNNyaTauumn CUCTEM U COOPYXKEHUR, a TakkKe
OXpaHbl OKpyXarllen cpedbl BOOHOIO XO3SMCTBA MPOMBILUNIEHHBIX MNPeanpuUaTUiA  (NPOMbILLNEHHOE
BOAOCHAOXeHVEe M BOOOOTBOASALLME CUCTEMBI MPOMBILUMEHHBIX NPEeAnpUsiTUin) Ha 6a3e COBPEMEHHbIX
OOCTWKEHWUIA HAayKM U TEXHUKN B 9TOW obracTu.

B pesynbTraTe nsyyeHus gucumnnuiel «BogocHabxeHne 1 BoAoOTBEAEHUE MPOMMNPEANPUSATAA»  CTYLEHT
OOIMKEH yMeTb:

- BbIOMpaTh paumoHanbHble CUCTEMbI U CXEMbI BOLHOMO XO3ANCTBA NPOMBbILLMIEHHbIX NPeanpUsTUNR;

- MNPOEKTUpOBaTb W pacCyYUTbiBaTb CUCTEMbI U COOPYKEHUS BOAHOrO XO3SIACTBA MPOMBbILLNIEHHBIX
npeanpuaTuim;

- CTPOUTb U 3KCNIyaTUpOBaTh COOPYKEHUSI CUCTEM BOAHOIO XO35MCTBA NPOMbILLUNEHHbIX NPeanPUATUNA.
3HaThb:

- 0cOBEeHHOCTN BOAOCHA0XXEHMS1 NPOMBbILLIEHHbIX NPeAnpUaTUR;

- CMCTEMbI U CXEMbl BOAOCHaA0XEHUS MPOMbILLIIEHHbIX NPeAnpUATUI;

- OXNnaxgawlLine ycTpoicTBa CMCTEM MPOU3BOACTBEHHOIO BOAOCHAOXEHNS;

- BOAOCHabXeHne CTponTEeNbHbIX NMOWaaok;

- CeNbCKOX03ANCTBEHHOE BOAOCHADXEHWE;

- METOAbl OYMCTKN NPOMBILLSIEHHbIX CTOYHLIX BOA;

- MeToapbl 00paboTKM 0CaAOKOB M YTUNM3ALMS LEHHBIX MPUMECEN U3 HUX;

- YCrOBMS MOBTOPHOIO MCMOMb30BaHUSA CTOYHbIX BOS;

- MPVIHLMNbI CO34aHNst 0OOPOTHBIX Y 3aMKHYTLIX CUCTEM BOAOCHAOXEHUSA MPOMBILLUNEHHBLIX NPeanpUsATUN.
MocTpekBU3NTbI: NPOodUNbHbIE ANCLMNNHBI cneumanbHOCTN « HXeHepHble CUCTEMbI U CETUY
npeaycMoTPEHHblEe paboynmMm y4ebHbIM NnaHam 1 NOAroTOBKa AUMITOMHOIO NpOeKTa.
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All disciplines are divided by specialty undergraduate cycles (DTE, BP, PD), master
and doctoral (PD, PD) modules, within which they are diyitiéo compulsory and electivego
tional) subjects. The list of mandatory subjects for study is typically a specialty curriculum (t
ples). List of elective courses for each specialty course is presented in the catalog of egective di
ciplines (CED), whichs systematized annotated list of subjects for choosing a specialty. QED
should give (provide) students the opportunity alternative choice of elective disciplines in a
cordance with the chosen learning trajectory.

Based tuplyu QED formed individual educatal plan (IEP) student for the academic
year. Help bachelors and masters adviser has appointed graduating department in the preparati
of FTI. Doctoral FTI make yourself. FTI defines individual educational trajectory of each student
within the specialtyThe IEP includes a mandatory component disciplines and types of training
activities (practice, research, state (complex) exam, writing and protection of degree werk (pr
ject), thesis) of tuples and discipline component selection from QED.

To help the baelors educational trajectory, focused on a specific activity, taking into
account the needs of the labor market and employers in the framework of QED to be submittec
to the list of disciplines that guarantees the development of targeted students picadioreal
program.

When choosing elective courses, consider the following:

1 In one semester of fufime students should master-28 credits (compulsory and
elective), distance form9-12 credits (compulsory and elective), excluding other types ai-trai
ing (FEB), which are mandatory for the study.

2 Total number of credits for the entire period of study must not exceed the number of
specialty in tuplyu.

3 Elective subjects are grouped according to the choice of the corresponding number
Only one eledve academic disciplines can be selected from each group of disciplines.



Academic degree: Bachelor of Engineering and Technology
Second course

Modules and discipline, recommended learning paths for alipecialties

Ne | Name of units | The cycle Code of | Name of discipline Credit Seme
of discipline ster .
Disciplines
1 | General BD 2.2.7 SM 2.2.7 Construction Materials 3 3
technical unit | BD MTM 2.2.7.1 | Materials science and technology of | 3 3
2.2.7.1 metals
2 | General BD 2.2.8 PM 2.2.8 Applied mechanics 2 3
technical unit | BD IM2.28.1 Mechanical Engineering 2 3
2.2.8.1
3 | Module BD 2.2.9 Matlll 2.2.9 Mathematics I 3 3
natural BD PMat 2.2.9.1 | Applied Mathematics 3 3
sciences 2.2.9.1
4 | Special BD 2.2.10 | TMO 2.2.10 Heat and Mass Transfer 3 4
training BD HVM Water Chemistry and Microbiology 3 4
module 2.2.10.1 2.2.10.1
5 | Special BD 2.2.11 | NV 2.2.11 Pumps and fans 3 4
training BD NNS 2.2.11.1 | Pumps and pumping stations 3 4
module 22111
6 | General BD 2.2.12 | AK 2.2.12 Architectural design 3 4
technical unit | BD SK2.2.12.1 Building construction 3 4
22.12.1
7 | General BD 2.2.13 | IGLS 2.2.13 Engineering surveying of linear | 3 4
technical unit structures
BD IGS 2.2.13.1 | Engineering surveying in construction 3 4
2.2.13.1
8 | General BD 2.2.14 | GGD 2.2.14 | Fluid Dynamics 3 4
technical unit | BD MJ2.2.14.1 Fluid Mechanics 3 4
2.2.14.1
9 | Module BD 2.2.15 | MatlV 2.2.15 | Mathematics IV 3 4
natural BD TVMS Theory of Probability and Mathematical | 3 4
sciences 2.2.15.1 2.2.15.1 Statistics
SM 2.2.7 Construction Materials
Prerequisites: The program of discipline "Building materials" is based on the basis of the disciplines
physics, chemistry.
The purpose of the study: Giving the students an overview of the principles of the manufacture of build-
ing materials, as well as training professionals able to use the acquired knowledge and skills in their pro-
fessional activities.
Summary: The study of the influence of the basic properties of the material in its construction and tech-
nical properties and rational use in construction, depending on the functional properties.
Expected results: After mastering this discipline a student must:
Know: Obtaining technological principles and applications of construction materials; range of building ma-
terials and their properties; requirements for durability, environmental friendliness, economy and aesthet-
ics; development trends of production and use of building materials.
Be able to: Ustify the choice of materials and products in the design solutions and implement control with
recommendations during the concrete, welding, finishing and other types of work in the construction prac-
tice.
Postrekvizity: Specialized disciplines specialty "Engineering systems and networks" - "Structures", "Ar-
chitectural design"
MTM 2.2.7.1 Materials science and technology of metals
Prerequisites: The program of discipline "Materials Science and Technology of Metals" is based on the




basis of building materials sciences, physics, chemistry.

The purpose of the study: Giving the students an overview of the building materials and metals, as well
as training professionals able to use the acquired knowledge and skills in their professional activities.
Summary: The study of the influence of the basic properties of the building material and metal in its con-
struction and technical properties and rational use in construction, depending on the functional properties.
Expected results: After mastering this discipline a student must:

Know: obtaining technological principles and applications of building materials and metals and their
properties; requirements for durability, environmental friendliness, economy and aesthetics; development
trends of production and use of building materials.

Be able to: justify the choice of materials and products in the design solutions and implement control with
recommendations during the concrete, welding, finishing and other types of work in the construction prac-
tice.

Postrekvizity: Specialized disciplines specialty "Engineering systems and networks", "Structures," "Archi-
tectural design”

PM 2.2.8 Applied mechanics

Prerequisites: Mathematics, Physics, Chemistry

The purpose of the study: Giving the students the scientific basis of the phenomena of knowledge relat-
ed to the motion of material bodies, the preparation of a theoretical framework for the development of
special disciplines and modern technology, learning the basics of mechanics and practices of their appli-
cation, the development of students' logical thinking, skills of creative work necessary to solve specific
practical problems .

Summary: Kinematics. Basic concepts and definitions of the kinematics. Methods of specifying the mo-
tion of point. Determination of velocity and acceleration of points at various ways of setting their move-
ment. Determination of the speed point. Kinematics of rigid body. The translational motion, rotational mo-
tion, a plane-parallel motion of a rigid body. The translational and rotational motion of a solid. Determina-
tion of velocity and acceleration of the body with the forward motion of a rigid body. Rotation angle, angu-
lar velocity and angular acceleration. The speed of the body at the point of rotary motion, the acceleration
points during the rotational movement. Dynamics. The basic laws of dynamics.

Expected results: In accordance with the objectives of the teaching of Mechanical Engineering
Methods and techniques for calculating the elements of engineering designs, construction and machine
parts for strength, rigidity and stability, subject to the necessary reliability, efficiency and durability.

know:

- Principles study of internal force factors; research methods and stress state evaluation criteria of the
limit state; methods for determining the mechanical properties of materials; the effect of various factors on
the mechanical characteristics of the materials; terms of strength, stiffness for different load cases and the
mechanical properties of metal alloys;
be able to:
make settlement schemes; determine the internal force factors and build their diagrams; choose materials
and cross-sectional shape of structural elements or machine parts; to address the problems of calculation
elements of engineering designs, construction and machine parts for strength, rigidity and stability;
Postrekvizity: Building designs, construction technologies

IM 2.2.8.1 Mechanical Engineering
Prerequisites: Mathematics, Physics, Chemistry
The purpose of the study: Teorecheskih acquisition of knowledge on the theoretical mechanics and
resistance materials and methods for calculating one-dimensional elements, mainly beams, strength,
stiffness simple kinds of deformation: tension, compression, flexure. The mechanical characteristics of
materials: stress-strain diagram, compression and brittle plastic materials, and the geometric characteris-
tics of flat sections: the statistical moments, the moments of inertia, the moments of resistance temporari-
ly. Questions calculate the stability of compressed rods: basic concepts, Euler problem. The limits of ap-
plicability of Euler's formula. Mechanical properties of materials: stress-strain diagram, compression plas-
tics
Summary: Kinematics. Basic concepts and definitions of the kinematics. Methods of specifying the mo-
tion of point. Determination of velocity and acceleration of points at various ways of setting their move-
ment. Determination of the speed point. Kinematics of rigid body. The translational motion, rotational mo-
tion, a plane-parallel motion of a rigid body. The translational and rotational motion of a solid. Determina-
tion of velocity and acceleration of the body with the forward motion of a rigid body. Rotation angle, angu-
lar velocity and angular acceleration. The speed of the body at the point of rotary motion, the acceleration
points during the rotational movement. Dynamics. The basic laws of dynamics.
Expected results: In accordance with the objectives of the teaching of Mechanical Engineering
Methods and techniques for calculating the elements of engineering designs, construction and machine
parts for strength, rigidity and stability, subject to the necessary reliability, efficiency and durability.
know :

- Principles study of internal force factors; research methods and stress state evaluation criteria of the




limit state; methods for determining the mechanical properties of materials; the effect of various factors on
the mechanical characteristics of the materials; terms of strength, stiffness for different load cases and the
mechanical properties of metal alloys;

be able to: make settlement schemes; determine the internal force factors and build their diagrams;
choose materials and cross-sectional shape of structural elements or machine parts; to address the prob-
lems of calculation elements of engineering designs, construction and machine parts for strength, rigidity
and stability;

Postrekvizity: Building designs, construction technologies

Matlll 2.2.9 Mathematics Il

Prerequisites: Mathematics 1 and Mathematics 2.

The purpose of the study : The purpose of the discipline - formation of students' knowledge and skills to
use the "Math 3" knowledge on the basics of the study of special subjects.

Summary: Number series. Functional series. Elements of combinatorics. The basic axioms of probability
theory. Theorems of addition and multiplication of probabilities. The formula of total probability. Bayes'
formula. Bernoulli scheme. The local and integral Moivre-Laplace theorem. Discrete and continuous ran-
dom variables and their numerical characteristics. The law of large numbers. Sampling method. Estima-
tion of unknown parameters of distributions. Statistical evaluations of distribution parameters. Testing of
statistical hypotheses. Interval otsenivanie.Doveritelny interval.

Expected results: A student who has studied the course "Mathematics 3" should be able to:
- Use the knowledge gained in the study of special subjects.

Postrekvizity: all engineering disciplines and educational disciplines, producing departments visited.

PMat 2.2.9.1 Applied Mathematics

Prerequisites: Math 1, Math 2 and Math 3.

The purpose of the study The purpose of the discipline - formation of students' knowledge and skills to
use knowledge on the basics of "Applied Mathematics" in the study of special subjects.

Summary: ntroduction to the discipline of applied mathematics. Numerical methods. Theory of errors.
Systems of linear algebraic equations (Slough). Methods for solving linear systems. sweep method. Iter-
ratsionnye methods. Numerical methods for solving nonlinear algebraic equations. bisection method. The
method of chords and tangents. Interpolation functions. Interpolation polynomial of Lagrange and Newton.
Numerical integration. The Newton-Cotes and Simpson. Numerical methods for solving Cauchy problems.
Methods of analysis of experimental data. Least square method. Approximate solution of differential equa-
tions.

Expected results: A student who has studied the course "Applied Mathematics" should be able to: - Use
the knowledge gained in the study of special subjects.

Postrekvizity: all engineering disciplines and educational disciplines, producing department visited

TMO 2.2.10 Heat and Mass Transfer

Prerequisites: chemistry, physics, mathematics, the list of previous subjects in the curriculum specializa-
tion.

The purpose of the study The purpose of teaching "Heat and Mass Transfer" is the acquisition of theoret-
ical knowledge and practical skills in the application of thermodynamic methods of analysis, knowledge of
the laws of heat and mass transfer, as in the study of special subjects and to solve specific problems in en-
gineering practice.

Summary: "Heat and Mass Transfer" - discipline, which occupies a central place in the preparation of
bachelors on specialty "Heat and ventilation". This is because the receiving process, conversion and use of
heat transfer takes place in virtually all devices heat and ventilation systems.

Expected results: students must Know:

- Thermodynamic properties of substances used as working fluids; - Principles of heat-equipment and
ways to improve the efficiency of its work; - Methods of analysis of energy conversion efficiency; - Physi-
cal nature of heat and mass transfer processes;
- The methods of calculation and means of heat exchange.

In addition, the student must Be able to:

- To determine the parameters of the working medium; - To analyze the processes of change in the work-
ing condition of the body, using the laws of thermodynamics; - Calculate the heat exchangers; - To devel-
op measures for the effective change (decrease or increase) heat fluxes

Postrekvizity: heat-generating plants, heat supply, gas supply, heating, ventilation and air conditioning,
optional courses cycle of profile disciplines (on work plan specialty).

HVM 2.2.10.1 Water Chemistry and Microbiology

Prerequisites: Chemistry, Physics, list of previous subjects in the curriculum specialization.

The purpose of the study "Chemistry and microbiology of water" to give students knowledge about the
formation and composition of the main characteristics of natural and waste water, the theoretical founda-




tions of the chemical, physical, chemical and biochemical methods of water purification.

Summary: Course "Water chemistry and microbiology," consists of two parts. In the first of them high-
lights issues related to water chemistry, which are the theoretical basis of the chemistry of the water, es-
pecially the chemical composition of natural and waste waters and evaluation of physical and chemical
bases of water treatment processes. It emphasizes the commonality of a number of methods used for the
treatment of both natural and waste water. The second part of the course covers issues of general micro-
biology and, based on the essence of biochemical processes occurring in the soil, natural bodies of water
and on plants and natural purification of wastewater.

Expected results: students must Know:

- Physical, chemical and biological water quality, the theoretical basis of upholding the processes of coag-
ulation, sorption, etc., - The main representatives of the microcosm, inhabiting the water bodies, - The ba-
sis of sanitary-bacteriological status of water bodies.

Basic skills: As a result of studying the course, students should know: - Fundamental methodological
fundamentals of water chemistry and microbiology; - Representation of the systems and processes in-
volved in the formation of water bodies; - Skills to work in a chemical laboratory, to be able to carry out
physical and chemical sanitary and bacteriological water quality control; - Ability to apply the acquired
skills and knowledge in practice in the treatment plants.

Postrekvizity: water supply, sewerage, purification technology of natural water and sewage.

NV 2.2.11 Pumps and fans

Prerequisites: program of discipline "Pumps and fans" is based on the basis of disciplines: mathematics,
physics, hydraulics.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks" under the relevant
working curricula.

The purpose of the study The purpose of teaching is the acquisition of theoretical knowledge and prac-
tical skills for pumps and fans used in the system of water supply and sanitation.

Summary: Overview of pumps, pumping units and fans. The operating parameters and characteristics of
the construction and operation of positive displacement pumps, process parameters. Test the centrifugal
pump and fans to build their characteristics. Water and heat pump stations. Fans, compressors and gen-
eral information and classification.

Expected results: As aresult of the discipline

students must

know - Foundations konstruktirovaniya design and operation of pumping units, fans and blowers station.
be able to — to put into practice the theoretical knowledge and skills; use the calculation method to de-
termine the process parameters and the order of blowers in a production environment.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks" under the relevant
working curricula.

NNS 2.2.11.1 Pumps and pumping stations

Prerequisites: program of discipline "Pumps and pumping stations" based on the basis of disciplines
"Theoretical Mechanics", "Descriptive Geometry and Engineering Graphics”, "Mathematics", "Physics"
and "Hydraulics".

The objectives of teaching subjects: The purpose of discipline - to familiarize the future specialist with
such concepts as "pump"”, "pump unit” and "pumping station"; make a review of the current pumping
equipment; learn the basic parameters and classification of centrifugal pumps; consider in detail the theo-
ry of centrifugal pumps; consider the circuit components and structures of the main pumping station facili-
ties; pay attention to the study of structures of different types of pump stations buildings.

Tasks of the discipline.

After studying the discipline of «Pumps and pumping stations," the student must:

know

-General information and classification of pumps and pumping stations; -Main kinds and types of pumps
and pumping systems, the appointment of their basic knots and details; Parameters and characteristics of
pumps; application-conditions pumps and methods of their selection; -rule operation of pumping units.

be able to

-read and understand blueprints of pumps and pumping stations; -eksperimentalnym by getting their basic
parameters and characteristics; the defining necessary to raise the water pressure and flow of the pump; -
polzuyas reference books to hold the pump selection; -otsenivat efficiency.

Own

-navykami proper run of the pump unit, -regulirovaniya modes of pumps, -free readings of measuring in-
struments used in pumping units.

Postrekvizity: knowledge of the discipline required in the study majors in the preparation of the thesis.

AK 2.2.12 Architectural design

Prerequisites: study of discipline "Architectural design” is based on the basis of "Descriptive Geometry"
disciplines "Technical Drawing", "Building materials".

The purpose of the study formation of professional knowledge and practical skills required of future




bachelor-builder on architecture of civil and industrial buildings.

KpaTkoe onucaHue: It outlines the basics of architectural design; general information about the buildings
and structures; information about the size of modular coordination in building; the main structural ele-
ments of buildings; physical and technical fundamentals of architectural design; urban development
framework; space-planning and designs of residential, public and industrial buildings and structures.
Expected results: to know the architectural problems in a complex with the adjacent technical disciplines;
requirements for the elements of the building, taking into account the specific conditions of their operation;
construction elements of buildings and their components, types, purpose; Modern methods of architectur-
al design.

Postrekvizity: knowledge of the discipline required to study the course subjects: "Technology of construc-
tion and production,” "Building thermal physics", "Sanitary - technical equipment of buildings", courses on
professional activities.

SK 2.2.12.1 Building construction

Prerequisites: study course "Structures" is based on the basis of "Descriptive Geometry" disciplines
"Technical Drawing", "Building materials", "Applied Mechanics".

The purpose of the study theoretical knowledge and practical skills necessary for understanding and
design of structural elements, the physical and mechanical properties of the material bases of calculation
of elements of building designs for Group | limit states.

Short description: the discipline reflects the current state of the theory and practice of building construc-
tion; It presents an overview of the physical and mechanical properties of structural materials, bases of
calculation of structural elements, the design methods of calculation for the Group | limit states.

Expected results: know the properties and physico-mechanical properties of structural materials,
primenyamyh in modern construction; the basic elements of building designs and calculations for their I-st
group of limit states; the work of structural elements under different stress.

Postrekvizity: knowledge of the discipline required to study the course subjects: "Technology of construc-
tion and production,” "Building thermal physics”, "Sanitary - technical equipment of buildings”, courses on
professional activities.

IGLS 2.2.13 Engineering surveying of linear structures

Prerequisites: Mathematics, physics, computer science.

Tasks of the discipline — training of future professionals the basics of theoretical and practical
knowledge of the main types of geodetic works performed in prospecting and construction of linear struc-
tures.

Summary. Role of Geodesy in construction. The modern idea of the shape and size of the Earth. The
concepts of the geoid, ellipsoid. Coordinate systems used in geodesy. Coordinate systems on construc-
tion sites. Orientation of lines on the ground. Problems to be Solved by maps and plans. General infor-
mation about the state geodetic network. Geodetic instruments: theodolites, levels, total stations, GPS re-
ceivers. Methods of creation surveying networks. Geometric leveling. The main types of surveying.
Shooting justification. Horizontal shot. Vertical shooting. Combined shooting. Satellite navigation systems.
Surveying software engineering and survey operations of linear structures. The main types of geodetic
and topographic work in the construction and operation of highways. Field tracing. Breakdown stationing.
Circular curves. Longitudinal leveling.

Expected results. The ability to carry out engineering and geodetic works as a surveyor in prospecting
and construction of linear structures. The ability to carry out topographical surveys with geodetic surveys.
Possession of modern geodetic instruments (optical, electronic total stations, GPS). Possession of meth-
ods of mathematical processing of geodetic measurements.

Postrekvizity: Disciplines in the specialty "Engineering systems and networks."

IGS 2.2.13.1 Engineering surveying in construction

Prerequisites: Mathematics, physics, computer science.

Tasks of the discipline — training of future professionals the basics of theoretical and practical
knowledge of the main types of geodetic works performed in prospecting and construction of engineering
structures.

Summary. Role of Geodesy in construction. The modern idea of the shape and size of the Earth. The
concepts of the geoid, ellipsoid. Coordinate systems used in geodesy. Coordinate systems on construc-
tion sites. Orientation of lines on the ground. Problems to be Solved by maps and plans. General infor-
mation about the state geodetic network. Geodetic instruments: theodolites, levels, total stations, GPS re-
ceivers. Methods of creation surveying networks. Geometric leveling. The main types of surveying.
Shooting justification. Horizontal shot. Vertical shooting. Combined shooting. Satellite navigation systems.
The main stages of work on construction sites. Surveying Software Engineering and survey works. Geo-
detic works for the design of construction: the methods of preparation of the data for the stakeout, leveling
land for construction area. Manufacturing stakeout: project stake out, geodetic basics, construction mesh,
horizontal and vertical base, terms of reference, methods of production stakeout, construction of the main,
basic, detailed axes of buildings and structures. Geodetic works at pits and foundations. Geodetic works
at the breakdown of trenches, laying pipes, manholes device. Executive survey of buildings and struc-




tures. Measuring rainfall, roll and shear buildings, structures.

Expected results. The ability to carry out engineering and geodetic works at the construction site as a
surveyor. The ability to carry out topographical surveys with geodetic surveys. Possession of modern ge-
odetic instruments (optical, electronic, laser devices, total stations, GPS).
Possession of methods of mathematical processing of geodetic measurements. Skills surveying in the
construction of underground and aboveground parts of buildings under construction;

MNocTtpekBuaunTbl. Disciplines in the specialty "Engineering systems and networks."

GGD 2.2.14 Fluid Dynamics

Prerequisites: mathematics, physics, chemistry.

The purpose of the discipline : "Fluid Dynamics" is the acquisition of theoretical knowledge and practi-
cal skills in the application of fluid dynamics and thermodynamics techniques, knowledge of the laws of
heat and mass transfer as in the study of special subjects and to solve specific problems in engineering
practice.

Summary: "Fluid Dynamics" - discipline, which is a general theoretical foundations of various methods of
calculation gidrogazosistem and thermal devices. Fluid Dynamics - the science of the motion of a solid
liquid and gaseous media. Heat and mass transfer in conjunction with thermodynamics - the science of
the processes for the production, transformation, use and transfer of heat.

Expected results: As aresult of studying the discipline "Fluid Dynamics" the student should know:

- The laws of equilibrium and motion of fluids and gas;

- Energy conversion patterns applied to thermal processes;

- Physical nature and laws of the processes of heat and mass transfer. In addition, the student must be
able to:

- Calculate the basic parameters of the liquid and gas flow;

-primenyat thermodynamic methods of analysis for the study of heat and mass transfer processes;

- Perform calculations of simple hydraulic equipment;

- To carry out thermal design heat and mass transfer devices and devices.

Postrekvizity: Specialized courses on specialty "Engineering systems and networks", provided the work-
ing curriculum specialty.

MJ2.2.14.1 Fluid Mechanics

Prerequisites: physics, mathematics, chemistry, water supply, sewerage, water supply industrial enter-
prises, wastewater, industrial enterprises, rational use of water, operation of water and wastewater sys-
tems, reconstruction of engineering systems and facilities.

The purpose of the study The specific objective of the training of specialists in these disciplines is ac-
quainted with the laws of motion of the fluid, the fluid forms of movement and
physical entity, the application of the laws of fluid motion to the calculation of the size of culverts and to
the regulation of flows and channel processes at the intersections of water and wastewater systems and
hydraulic structures for watercourses.

Summary: fluid mechanics is a fundamental discipline that studies the laws of fluid motion and their ap-
plication to solve engineering problems. Place these sciences in the training of engineers, bachelors in the
specialties mentioned due to the fact that the sizes of all major engineering structures water supply and
sewerage systems of interacting with the fluid flow, hydraulic and determined
hydrological calculations.

Expected results: After studying the discipline, the student must:

Know: The laws of fluid motion; the physical nature of the phenomena; forms of fluid motion and equa-
tions, they are described; methods of interaction studies with beds of streams and structures; particularly
the movement of water in engineering structures water supply and sanitation systems.

Be able to: determine the size of culverts water and wastewater systems on the basis of hydraulic and
hydrological studies of their design; to carry out hydraulic calculations even, uneven and unsteady fluid
motion; count pair befov and quenching the flow of energy; conduct calculations culverts (inlet and outlet
channels, bridges, pipes, kosogornyh facilities, etc..), hydrography and maximum flow rates, channel de-
formations in podmostovyh beds, in the downstream pipe road, to be able to perform hydraulic calcula-
tions of uniform and non-uniform motion of the liquid.

Postrekvizity: at this rate the knowledge necessary for the study of disciplines, "water", "
age", "engineering systems", "water taking in Industrial Systems", "pumps and pumping stations,
draulic machines and compressors."

water drain-
n Ilhy_

MatlV 2.2.15 Mathematics IV

Prerequisites: Mathematics 1 and Mathematics 2, Mathematics 3.

The purpose of the study The purpose of the discipline - formation of students' knowledge and skills to
use knowledge on the basics of "Mathematics 4" in the study of special subjects.

Summary: Determination of the complex function (PCF). Limit and continuity of the PCF. Differentiation
of the PCF. The integral of the PCF. Calculation of definite and improper integrals. Cauchy theorem. Cau-
chy's integral formula. Number series in the complex domain. Functional series of complex variable. Pow-
er series. Expansions of functions in power series. Taylor series. Laurent series. Classification of isolated




singularities. Deduction functions in an isolated singular point. Calculation of integrals using residues. La-
place transform and its basic properties. The inverse Laplace transform. Decomposition Theorem. Mellin -
Riemann formula. The use of the operational calculus to the solution of ordinary differential equations and
their systems. Operation Method.

Expected results: A student who has studied the course "Mathematics 4" should be able to:
- Use the knowledge gained in the study of special subjects.

Postrekvizity: all engineering disciplines and educational disciplines, producing departments visited.

TVMS 2.2.15.1 Theory of Probability and Mathematical Statistics

Prerequisites : program of discipline "Probability theory and mathematical statistics" is based on the ba-
sis of subjects: Mathematics 1, Mathematics 2 and Mathematics 3.

The purpose of the study The purpose of teaching is the acquisition of theoretical knowledge and prac-
tical skills for solving basic problems of the theory of probability and mathematical statistics.

Summary:

Basic concepts of probability theory (and the probability of the event). Elements of combinatorics. The
basic axioms of probability theory. Theorems of addition and multiplication of probabilities. The formula of
total probability. Bayes' formula. Repeated tests. Bernoulli formula. The local and integral Moivre-Laplace
theorem. Discrete and continuous random variables and their numerical characteristics. The law of large
numbers. Sampling method. Estimation of unknown parameters of distributions. Statistical evaluations of
distribution parameters. Testing of statistical hypotheses. Interval otsenivanie.Doveritelny interval.
Expected results:

A student who has studied the course "Theory of Probability and Mathematical Statistics" should be able
to:

- Use the knowledge gained in the study of special subjects.

Postrekvizity: all engineering disciplines and educational disciplines, producing departments visited.




The third course

Modules and discipline, recommended learning paths for all

Specialties
Ne | Name of units | The cyclel Code Name of discipline Credi| Sem
of of t ester
Disciplines | discipli
ne
1 Module natural | BD 3.2.18 | Himll Chemistry Il 3 5
sciences BD PHIM Applied chemistry 3 5
3.2.18.1
2 Module natural | BD 3.2.19 | STFiz Construction Thermal Physics 3 5
sciences BD PFiz Applied Physics 3 5
3.2.19.1
3 Equipment PD 3.3.3 TU Heat-generating installation 3 5
module PD 3.3.3.1 | VSNS Water intake facilities and pumping | 3 5
stations
4 Technology PD 3.3.4 GS Gas supply 3 5
module 3304
PD 3.3.4.1 | KIV Complex use of water 3 5
3304.1
5 Technology BD 3.2.20 | OGV Cleaning the gaseous emissions 3 6
module BD TTOV Machinery and water treatment | 3 6
3.2.20.1 technology
6 Technology PD 3.3.5 VKTS Water in the boiler ICF 3 6
module PD 3.3.5.1 | RIV Water in the boiler and TS 3 6
7 Module PD 3.3.6 SGVZ Hot water supply system of the building 3 6
engineering 3306
systems and | PD 3.3.6.1 | OVR Protection of water resources 3 6
networks
8 Module PD 3.3.7 OTP Heating 3 6
engineering PD 3.3.7.1 | USVO Disposal of wastewater and sludge 3 6
systems and
networks
9 Module PD 3.3.8 VKV Ventilation and Air Conditioning 3 6
engineering PD3.38.1 | TV Water transportation 3 6
systems and
networks
10 | Module PD 3.3.9 Tepl Heat supply 3 6
engineering PD 3.3.9.1 | SSVK Special systems of water supply and | 3 6
systems and sewerage
networks

Him 3.2.18 Chemistry Il

Prerequisites - general and inorganic chemistry, physics, mathematics.

The purpose of the discipline: give the students knowledge in the field of physical and colloid chemis-
try, which are an integral part of the training of engineers in the field of radio engineering, electronics and
telecommunications.

Summary: Chemical thermodynamics. The first law of thermodynamics. Thermal effects. Hess's Law.
Kirchhoff equations. The second law of thermodynamics. Entropy. Chemical equilibrium. The doctrine of
the solutions. Phase Equilibria. Electrochemistry. Solutions of electrolytes. Electrochemical cells. Chemi-
cal kinetics and catalysis. Surface phenomena. Disperse systems.

Expected results: the creation of the students extended the theoretical framework of learning to apply
their knowledge in practice for solving energy problems.

The student must know: the use of chemical thermodynamics and kinetics knowledge of phase equilib-
ria and solutions for the selection of the optimum conditions of processes and efficient management;




know the theory of electrode potentials, galvanic cell, to be able to calculate the potentials of gas and
metal electrodes.

The student must be able to: apply their knowledge in solving theoretical and practical problems; use
reference and special literature; apply their knowledge in practice.

Postrekvizity: Special disciplines. Water supply and sanitation prom.predpriyaty technology for treating
industrial water and sewage, Heat

PHIM 3.2.18.1 Applied chemistry

Prerequisites - general and inorganic chemistry, physics, mathematics.

The purpose of the discipline: formation of students' scientific thinking and the creation of the founda-
tions of theoretical preparation for the study of physical and chemical processes, as well as a proper un-
derstanding of the limits of applicability of various physical and chemical concepts, laws, theories.
Summary: Detection methods for studying, identifying and constituents (atoms, ions, molecules, and
functional groups) of the analyte; measurement of constituents or their quantitative ratios; study of the
chemical, physico-chemical and instrumental methods of analysis. Chemical thermodynamics. Thermal
effects. The second law of thermodynamics. Entropy. Chemical equilibrium. The doctrine of the solutions.
Phase Equilibria. Electrochemistry. Solutions of electrolytes. Electrochemical cells. Chemical kinetics and
catalysis.

Expected results: the creation of the students extended the theoretical framework of learning to apply
their knowledge in practice for solving energy problems.

The student must know: the use of chemical thermodynamics and kinetics knowledge of phase equilib-
ria and solutions for the selection of the optimum conditions of processes and efficient management;
know the theory of electrode potentials, galvanic cell, to be able to calculate the potentials of gas and
metal electrodes.

The student must be able to: apply their knowledge in solving theoretical and practical problems; use
reference and special literature; apply their knowledge in practice.

Postrekvizity: Special disciplines. Chemistry

STFiz 3.2.19 Construction Thermal Physics

Prerequisites: mathematics, physics, heat transfer, heat and mass transfer.

The purpose of the discipline: the acquisition of theoretical knowledge and practical skills necessary for
an understanding of processes and phenomena associated with the consideration of the basics of thermal
heat transfer, moisture through the building envelope constructions, building air regime, regulation of
thermal regime using modern concepts of the theory of heat and mass transfer.

Summary: Stationary heat transfer through the fence. Heat transfer through the monolayer and multi-
layer barriers. Transient heat transfer through the fence.
Characteristics of the thermal inertia of the fence. Thermal stability of fences. Receipt of solar radiation
through the windows and opaque ogrzhdeniya. Heat, humidity fencing mode.

Expected results: As a result of studying the discipline the student should know: basic information about
the thermal regime of the building; heat exchange in the room; radiative heat transfer between the surfac-
es of the room; convective heat transfer and air movement in the room; heat the air balance in the room;
steady and unsteady heat transfer through the fence; thermal conductivity and humidity enclosure mode;
air treatment and air permeability of the building envelope construction; winter and summer thermal condi-
tions; thermal stability premises; Heat treatment facilities and climate conditioning systems in terms of
clock operation.

The student must be able to: select and justify the choice of settlement of external conditions for modern
shells of residential buildings (civil and industrial); to design and evaluate barriers to protect the reliability
of the positions of premises from external climatic influences, and save them within the specified tempera-
ture and humidity conditions; develop measures on thermal energy savings.

Postrekvizity: Heating, heating

PFiz 3.2.19.1 Applied Physics
The purpose of the study teaching "Applied Physics" is to form:
- Notions of modern physical picture of the world
- The ability to use the knowledge of the fundamental laws and theories of classical and modern physics,
as well as the use of physical methods of research as the basis for a system of professional activity;
Summary: mechanics, molecular physics, thermodynamics, electricity, magnetism, optics, quantum and
nuclear physics and nanotechnology.
Expected results: As a result of this course is the formation of the students:
- Skills in dealing with typical problems of generalized discipline (theoretical and experimental - practical
training tasks) of various sections of "Physics" discipline;
- The ability to assess the degree of reliability of the results obtained using experimental or theoretical re-
search methods;

- Contributes to the development of students' creative thinking, skills of independent cognitive activity,
the ability to simulate the physical situation of the computer;
- Develops the skills of experimental research with modern instrumentation and processing of their re-




sults;

- The ability to highlight specific physical content in applications of the future specialty.

Postrekvizity: Special disciplines specialty "Engineering systems and networks" under the relevant
working curricula.

TU 3.3.3 Heat-generating installation

Prerequisites: mathematics, physics, chemistry, engineering systems, hydraulics and aerodynamics,
heat and mass transfer.

The purpose of the study The purpose of teaching "Heat-generating installations" is

the acquisition of theoretical knowledge and practical skills needed to

understanding of the processes and phenomena associated with the production of thermal energy for the
needs of

municipal and technological consumers, efficient and effective

the use of energy resources on the basis of modern technology

making and taking into account the prospects of development of thermal generation plants and their com-
ponents.

Summary: discipline "Heat-generating installation" gives an idea about the properties and characteristics
of energy fuels, the processes of combustion of fuels combustion methods, device and principle of opera-
tion of the main and auxiliary equipment of thermal generation plants.

Expected results.

The student must know:

- - Basic information about the origin, classification, composition and properties of fuels;

- Modern methods and techniques of production of thermal energy;

- The theoretical foundations of the processes of combustion of fossil fuels;

- Modern methods of calculation of heat generating plants;

- Design and construction of the TSU and their main components;

- TSU water treatment;

- Thermal circuit TSU and the methodology for their calculation;

- Fuel economy and system shlakozoloudaleniya TSU;

- Basics of designing TSU.

In addition, the student must be able to:

- To select and validate the initial data for the calculation and design of the TSU,;

- To develop and calculate the technological scheme of production of thermal energy, heat-generating
plants and their components;

- To develop measures for fuel and heat energy savings for emissions reduction.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks", provided by the
working curriculum specialization.

VSNS 3.3.31 Water intake facilities and pumping stations
The objectives of teaching subjects The purpose of teaching is to form a body of knowledge and skills
to apply them in practical work in the field of water management.
The purpose of discipline - to familiarize the future specialist to make a review of current surface water in-
take and pumping equipment; learn the basic parameters and classification of centrifugal pumps; consider
in detail the theory of centrifugal pumps; consider the circuit components and structures of the main
pumping station facilities; pay attention to the study of structures of different types of pump stations build-
ings.
Tasks of the discipline.
As a result of studying of discipline students must
Know:
- Current water problems of Kazakhstan;
- The state and prospects of water intake in the Republic of Kazakhstan;
- The role and place of intake structures in the general water supply system;
- Types and construction of water intake facilities and the principles of their choice;
- Bases of calculation of water intake facilities;
- The general diagram of the device pumps and pumping stations;
- Operation of pumps;
Be able to:
- Choose the location of water intake facilities;
- Choose the type of water intake;
- Define the basic parameters of facilities for the abstraction of water;
-read and understand blueprints of pumps and pumping stations;
-eksperimentalnym by getting their basic parameters and characteristics.
Prerequisites: program of this discipline is based on the basis of discipline "Mathematics", "Structures",
"Hydraulics", "Pumps and fans", "Building materials".
Postrekvizity: knowledge of the discipline required in the study majors in the preparation of the thesis.




GS3304 Gas supply

Prerequisites: mathematics, physics, heat transfer, heat and mass transfer, engineering systems.

The purpose of the study The purpose of teaching "Natural" discipline is the acquisition of theoretical
knowledge and practical skills necessary for an understanding of the gas fuel supply systems consumers,
ensuring uninterrupted gas supply with the work of main and auxiliary equipment, management of gas
fuel consumption through the use of modern science and technology, taking into account the prospects
the development of the gas industry.

Summary: discipline "Gas" provides insight into the characteristics and properties of gaseous fuels, the
methods of the gas consumption of the device and the principle of the equipment installed in the gas net-
works of the combustion processes, constructions of gas burners and methods of their calculation.
Expected results: As a result of study of discipline a student must Know:

- The basic properties of combustible gases, the concept of the production, transportation and storage of
gas, on gas consumption modes, the structure of gas consumption in the Republic of Kazakhstan, pro-
spects of development of the gas supply in the Republic of Kazakhstan;

- Schemes and unit urban, municipal and industrial systems, classification of natural gas pipelines;

- Modern methods of operation of gas supply systems, condition monitoring, testing and admission to op-
eration, maintenance and repair of gas supply systems;

- Consumer supply systems with liquefied hydrocarbon gases, the basic physical and chemical properties
of gases and two-phase mixtures, movement processes, ways of transportation of liquefied gases, liquid
gases installation at consumers;

- Technological schemes and devices of gas filling stations;

- The theoretical basis of combustion and combustion gases;

- Device and the characteristics of the gas burners, methods for reducing the toxic components in the ex-
haust gases;

- The device and installation of gas appliances, stoves, water heaters, gas heaters.

In addition, the student must Be able to:

- Perform calculations of the annual gas consumption in the cities;

- Perform hydraulic calculations of gas networks, expect reliability, produce technical and economic calcu-
lations;

- Choose the gas burners for domestic installations, boilers, design and calculate the burner;

- To carry out the project filling stations;

- To carry out the city gas project, the village and the industrial enterprise.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks", provided by the
working curriculum specialization.

KIV3304.1 Complex use of water
Prerequisites: The list of disciplines preceding the study course "Integrated use of water", "Informatics",
"Chemistry", "Water Cadastre", "Hydrology and flow regulation”, "Geoecology", "Hydroecology", "Funda-
mentals of water use and protection of water resources.”
The purpose of the discipline: The purpose of teaching - to give theoretical and practical knowledge in
the field of integrated water use.

Summary: Complex use of water" is an integrated discipline, and has as its main purpose of formation

of students' systematic knowledge to address complex water problems.

Expected results: the student must Be able to:

-use course knowledge to solve current and future problems of complex use and protection of water re-

sources in the Republic of Kazakhstan;

- To analyze the performance of the structure and dynamics of water use and protection in the sectors of

Kazakhstan's economy;

- To assess the integrated management of water resources at the current level and to determine future

needs in the various sectors of the economy;

- To work with experimental and statistical data on water consumption and wastewater;

Know:

- Collection of data on water consumption and water removal of various participants HHC;

- Analysis and synthesis parameters of the structure and dynamics of water use and protection;

- Mapping of complex use and protection of water resources

- Preparation of the analytical report on the state of the use and protection of water resources at the cur-

rent level, and in the future for different branches and levels of government.
Postrekvizity: Knowledge of the subject "Integrated water resources management" used in the study
of the following disciplines: "Industrial water supply and drainage"”, "Agricultural water and flooding",
"Planning and management of water resources", "Hydroeconomic design", "Water Resources of Eco-
nomics".

OGV3.2.20 Cleaning the gaseous emissions
Prerequisites: program of discipline "Cleaning gas emissions" is based on the basis of disciplines: math-




ematics, physics, chemistry, hydraulics and aerodynamics, heat and mass transfer, heat-generating
plants and ventilation.

The purpose of the study The purpose of the discipline is to train professionals working in the field of
design, construction and operation of heat and ventilation systems.

Summary: Structures atmosphere, especially occurring in it meteorological, quality criteria (purity) of air,
the impact on the environment of emissions, methods of calculation of the amount of the factors determin-
ing the conditions of effective dispersal of harmful emissions into the atmosphere and modern gas purifi-
cation methods of particulate matter and toxic gas components, devices and the operating principle of the
modern gas cleaning equipment as well as the economic aspects of the application of environmental
measures.

Expected results: B pesynbTaTe nayvyeHus gucumnnmHbl students must Know:

The nature of the effects of pollutants on the biosphere;

- Structure of the atmosphere; the basic concepts of the theory of turbulence and turbulent diffusion in a
stratified atmosphere;

- Method for determining the hydrodynamic and thermal recovery ejection strings;

- The principles of standardization of air quality;

- Classification of emission sources;

- Methodology for calculating the total emissions of pollutants and their fields of surface concentrations;

- Methods for determining the emission limit values;

- Gas cleaning methods on particulate matter and gaseous toxic ingredients;

- Design and function of modern pollution control equipment;

- Objectives and methods of environmental control and the principles of sub-development projects "Air
Pollution Control".

Be able to:

- To determine the air parameters and assess the nature of the impact of pollutants on the biosphere;

- To calculate the parameters of the wind flow over the surface of the earth, and the height of the hydro-
dynamic and thermal jet pollutant emissions rise;

- Calculate the total emissions of pollutants, the field of ground-level concentrations and the required
height of the emission source;

- Calculate and make the selection of equipment for the purification of gases from particulate matter and
gaseous toxic ingredients;

- To assess the economic damage caused by atmospheric pollution.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks", provided by the
working curriculum specialization.

TTOV 3.2.20.1 Machinery and water treatment technology

Prerequisites: program of this discipline is based on the basis of "Physics" disciplines "Chemistry", "Wa-
ter Chemistry and Microbiology", "Hydraulics"

The purpose of the study - The purpose of teaching is to develop the complex skills and knowledge on
methods and treatment technology and processing of natural and waste waters and their application in
practical work in the field of water management.

Summary: discipline "Technique and technology of water treatment" provides insight into the systems
and schemes of water supply and drainage of separate objects, residential areas and industrial enterpris-
es, construction and the basis for calculating water and wastewater facilities.

Expected results: As a result of studying the discipline, students should

Know:

- Main problems natural and waste water treatment in the Republic of Kazakhstan;

- Methods and schemes natural and waste waters;

- Basic types and design of water supply and drainage facilities for natural and waste water treatment;

- The basis of analysis of structures natural and waste waters

Be able to:

- Pick up the technological scheme of water purification;

- To determine the main parameters of the purification process and the processing of natural and waste
waters;

- Choose methods of natural and waste waters.

Postrekvizity: knowledge of the discipline required in the study of special disciplines and diploma project
preparation.

VKTS 3.3.5 Water treatment in boilers and heat networks

Prerequisites: mathematics, physics, chemistry, heat-generating plants, heat.

The purpose of the study The purpose of teaching the subject "Water treatment in boilers and heat
networks" is the acquisition of theoretical knowledge and practical skills needed to understand the pro-
cesses occurring in the water circulating in the heat-generating plants and heat networks, as well as the
processes and phenomena occurring in the water treatment plant in the implementation of the processing
feedwater steam boilers and feed water heating networks.




Summary: discipline "Water treatment in boilers and heat networks" gives an idea of scale-formation
processes in the TSU and thermal networks of the corrosion of heating equipment, the most common wa-
ter treatment methods, as well as about the structure and function of the main water treatment equipment.
Expected results: As a result of studying the discipline "Water treatment in boilers and heating net-
works," the student must Know:

- General information about the characteristics and indicators of water quality;

- An overview of the salt deposit formation processes in boiler units

and thermal equipment;

- General information about the process of corrosion of heating equipment;

- Water chemistry of heat-generating plants and heat networks;

- The essence of the deposition techniques and magnetic processing method;

- The nature of the ion exchange method;

- Design and operation of water treatment equipment;

- The theoretical basis and practical methods of water decontamination;

- Complexone methods of water treatment;

- Condensate treatment methods;

In addition, the student must Be able to:

- Evaluate the results of water analyzes;

- To verify the effectiveness of water-chemical mode of TSU;

- To make the choice of water treatment method,;

- Calculate the main and auxiliary machinery of water;

- Make the selection of chemical water treatment plant equipment and decontamination of water;

- Develop schemes of water treatment plants;

- To determine the qualitative and quantitative composition of wastewater CPG.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks", provided by the
working curriculum specialization.

RIV3.3.5.1 Efficient use of water

Prerequisites: "Informatics", "Chemistry", "Ecology", "Hydrometry", "Engineering Hydrology", "Geoecolo-
gy", "Hydroecology"

Llenb nayyenus gucumnnuibl: The purpose of teaching - to give theoretical and practical knowledge in
the field of water resources management.

Summary: Introducing students to the basic concepts of reliability of technical systems, with the classifi-
cation of failures, with quantitative indicators of reliability and laws used in reliability theory. The course
examines the human reliability issues, the influence of climatic factors on the reliability of the TC. The
special part includes reliability criteria, the choice of indicators, data collection and methods of treatment.
Interesting questions the reliability of the service organization, experimental evaluation, risk theory and
risk management and the other for a successful professional work in modern conditions.

Expected results: ctygeHT gomkeH Know:

- Basic terms and definitions in the field of use and protection of water resources;

- Classification of water use;

- Features of formation and factors affecting water use and sanitation in the city and industries;

- Methods of rationing water consumption and wastewater;

- Water protection regulations;

- The concept and strategy of the national water policy, the most important programs and projects for im-
plementation.

Be able to

-use course knowledge to solve today's problems of water use and sanitation in the Republic of Kazakh-
stan;

- To analyze the performance of the structure and dynamics of water use and protection in the Republic of
Kazakhstan;

- To assess the rationality of the use of water for drinking and industrial needs;

- To work with experimental and statistical data on water consumption and wastewater;

gain skills - Collecting data on water use and water discharge data;

- Analysis and synthesis parameters of the structure and dynamics of water use and protection;

- Preparing analytical report on the state of the use and protection of water resources at various levels of
government.

Postrekvizity: "Integrated water resources management”, "Industrial water supply and drainage”, "Water
Resources Planning and Management”, "Hydroeconomic design", "Water Resources of Economics".

SGVZ 3306 Hot water supply system of the building

Prerequisites: mathematics, physics, chemistry, engineering systems I, heating, heat-generating plants,
heat and gas networks.

The purpose of the study The purpose of teaching "Hot Water Systems" is the acquisition of theoretical
knowledge and practical skills for the design, device hot water systems.




Summary: discipline "Hot Water Systems" provides the basic theoretical knowledge and basic provisions
of the design and equipment of hot water systems.

-Expected results: As a result of studying the discipline "hot water systems" the student should know:

- Theoretical foundations and methods for determining the estimated costs of hot water;

- Basics of designing hot water systems, their scheme;

- Technique of hydraulic calculations of hot water supply systems;

- The equipment used, and their design.

Be able to:

- To put into practice the theoretical knowledge and skills;

- Use of computational methods for determining the parameters for the design of hot water supply sys-
tems of buildings;

- Develop schemes piping hot water system;

- Perform calculations of hydraulic pipelines;

- The use of modern technology in the hot water supply systems.

Postrekvizity: specialized discipline 5V075200- specialty "Engineering systems and networks", provided
by the working curriculum.

OVR 3.3.6.1 Protection of water resources

Prerequisites: "Informatics", "Chemistry", "Ecology", "Hydrometry", "Engineering Hydrology", "Geoecolo-
gy", "Hydroecology"

The purpose of the discipline: The purpose of teaching - to give theoretical and practical knowledge in
the field of rational use and protection of water resources.

Summary: The impact of human activities on water quality. Measures to prevent the depletion and pollu-
tion of natural waters and to improve their quality. The use of wastewater. Pressures on water resources.
Protection of water bodies and the fight against harmful effects of water. Water management activities
and their impact on the environment. Economic justification meropriyatiy.Otsenka water protection water
protection measures.

Expected results: the student must Know:

- Basic terms and definitions in the field of use and protection of water resources;

- Classification of water use;

- Features of formation and factors affecting water use and sanitation in the city and industries;

- Methods of rationing water consumption and wastewater;

- Water protection regulations;

- The concept and strategy of the national water policy, the most important programs and projects for im-
plementation.

Be able to

-use course knowledge to solve today's problems of water use and sanitation in the Republic of Kazakh-
stan;

- To analyze the performance of the structure and dynamics of water use and protection in the Republic of
Kazakhstan;

- To assess the rationality of the use of water for drinking and industrial needs;

- To work with experimental and statistical data on water consumption and wastewater.

gain skills - Collecting data on water use and water discharge  data;
- Analysis and synthesis parameters of the structure and dynamics of water use and protection;
- Preparing analytical report on the state of the use and protection of water resources at various levels of
government.

Postrekvizity: "Integrated water resources management”, "Industrial water supply and drainage”, "Water
Resources Planning and Management”, "Hydroeconomic design", "Water Resources of Economics".

OTP 3.3.7 Heating

Prerequisites: mathematics, physics, chemistry, engineering systems I, heat and mass transfer, building
thermal physics, heat-generating plant.

The purpose of the study The purpose of teaching "Heating" is the acquisition of theoretical
knowledge and practical skills in the basics of design, device, installation and operation of heating sys-
tems.

Summary: iscipline "Heating" reflects the current state of the theory and practice of the heating system; it
sets out the basis for calculating the design, startup and operation of systems in residential, public and in-
dustrial buildings. The questions on the refinement and development of heating systems, renewable en-
ergy, thermal energy savings in heating buildings and others.

Expected results: As a result of studying the discipline "Heating" the student must:

Know

-Sanitary hygienic and technological bases of heating;

-See and characteristics of heating systems;

-Features drawing heat and air balance of the premises for heating;

-See characteristics and heating equipment;




-methods calculations of pipelines and equipment of heating systems.

Be able to

-primenyat into practice the theoretical knowledge and skills;

the defining power of the heating system;

-use techniques hydraulic settlement systems;

the defining area of the heating surface of the heating devices;

-proektirovat heating system using modern equipment and technologies;

» to carry out reconstruction, testing, commissioning and operation of heating systems.
Postrekvizity: specialized discipline specialty "Engineering systems and networks", provided by the
working curriculum specialization.

USVO 3.3.7.1 Disposal of wastewater and sludge

Prerequisites: "Disposal of Sewage Sludge" is made on osnavanii below the following disciplines -
chemistry of water and microbiology, technology natural and waste waters, physics, chemistry, engineer-
ing systems 2, trasportirovanie water.

The purpose of the study Based on the study teoreticheskihaspektov wastewater and sludge to teach
students to design technology and the choice of technological schemes and methods of treatment and
disposal of sediments.

Summary: "Disposal of Sewage Sludge" is considering the technological scheme of sewage sludge of
various industrial enterprises, design and construction calculations.

-Expected results: students should know:

- Principles of design of modern processing systems precipitation;
- Hydraulic calculation methods iloprovodov and sludge pumping station;
- Oznokomlenie modern processes of sludge treatment.

Postrekvizity: profile discipline specialty "Engineering systems and networks" provided by the working
curriculum specialization.

VKV 3.3.8 Ventilation and Air Conditioning

Prerequisites: program of discipline "Ventilation and Air Conditioning" is based on the basis of disci-
plines: mathematics, physics, chemistry, engineering systems, heat and mass transfer, building thermal
physics, heating, heat.

The purpose of the study The purpose of teaching "Ventilation and Air Conditioning" is the acquisition of
theoretical knowledge and practical skills of designing ventilation and air conditioning systems, require-
ments for air space, the principles of the organization of air in buildings based on energy conservation
and environmental protection.

Brief Contents: Discipline "Ventilation and Air Conditioning" reflects the current state of theory and prac-
tice of applied aerodynamics and thermo ventilation and air conditioning; it sets out the basis for calculat-
ing the design, installation and operation of ventilation and air conditioning systems in residential and pub-
lic buildings. We consider properties of air and process changes its state, air exchange and the organiza-
tion of air distribution in the room, the basics of aerodynamics of ventilation systems in the building, and
local exhaust ventilation is, structural and ventilation and air conditioning systems.

Expected results: As a result of studying the discipline "Ventilation and Air Conditioning," the student
must Know:

- Sanitary, technological bases of ventilation and air conditioning;

- Peculiarities of making heat and air balance the room with air conditioning;

- Methods for the determination and organization of air in the room;

- Equipment for heat, humid air treatment and purification;

- A system of local and general dilution ventilation of civil buildings;

- The basic principles of reconstruction of ventilation and air conditioning systems.

Be able to:

- Solve problems related to the creation and maintenance of the required parameters of internal air envi-
ronment;

- To apply modern principles of designing effective ventilation and air-conditioning units;

- To choose a comfortable environment in the room;

- To select the design parameters of the air-conditioning for the desired class;

- To carry out the reconstruction and operation of ventilation and air conditioning systems;

- Use energy efficiency with modern equipment.

Postrekvizity: the basic disciplines of the specialty "Engineering systems and networks", provided a
working curriculum for specialty "Heat and ventilation". The knowledge needed in the study subjects "Ven-
tilation of industrial buildings and structures”, "Air Pollution Control".

TV 3.3.8.1 Water transportation

Prerequisites: mathematics, physics, chemistry, hydraulics.

The purpose of the study The purpose of teaching "Water Transportation" discipline is the acquisition of
theoretical knowledge and practical skills in the basics of design, engineering calculations and operation
of water transport systems.




Summary: discipline "Transportation Water" gives an idea of the theoretical foundations and practical
basic provisions of the design, calculation and device transport systems, natural and waste water
Expected results: As a result of the study "Water Transportation" discipline a student must Know:

- The basis of the natural laws governing the transport, water and waste water;

— the device and operation of water transport systems;

— fundamentals of calculation and design of engineering systems.

In addition, the student must Be able to:

- to put into practice the theoretical knowledge and skills;

— use of methods for determining the estimated parameters of the main equipment of engineering sys-
tems;

— calculate and select major equipment and elements of engineering of water transport systems
Postrekvizity: specialized disciplines specialty "Engineering systems and networks", working curricula
provided specializations and diploma design.

Tepl 3.3.9 Heat supply

Prerequisites: mathematics, physics, chemistry.

The purpose of the study The purpose of teaching "Heat" is the acquisition of theoretical knowledge
and practical skills for the design and device heating systems.

Summary: discipline "Heat" provides the basic theoretical knowledge and basic provisions of the design
and equipment of heating systems.

Expected results: As a result of studying the discipline «Heat," the student must

Know :

- Theoretical foundations and methods for determining heat flows;

- Choice of the type of heat source;

- Principles of design of heating systems;

- Methods for controlling heat supply;

- Methods of hydraulic calculations of heat networks;

- Methods of determining the costs of water mains;

- The development of methods of hydraulic regimes;

- Selection of pumps heat source.

Be able to:

- To put into practice the theoretical knowledge and skills;

- Use of computational methods for determining the parameters for the design of centralized urban heat-
ing systems;

- Develop hydraulic regimes of thermal networks;

- The use of modern technologies in heating systems.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks", provided by the
working curriculum.

SSVK 3.3.9.1 Special systems of water supply and sewerage

Prerequisites: program of discipline "Special water supply and drainage system" is based on the basis of
disciplines. "Chemistry and microbiology of water", "Water supply and sanitation" and other special disci-
plines.

The purpose of the study The purpose of teaching is the acquisition of theoretical knowledge and prac-
tical skills of modern special methods of preparation of potable water and wastewater treatment, as well
as environmental management systems. The overall objective of the discipline is to train professionals
working in the field of water management.

Summary: The discipline studies: an overview of the special water and sanitation systems, methods of
desalination and desalination, water softening methods, methods of natural water degassing, sparsely
populated places drainage system, local wastewater treatment and individual treatment plants.

Expected results: As a result of studying the discipline, students  should:
Know - basic, advanced circuits and structures of special methods of preparation of potable water (desal-
ination, iron removal, decontamination) as well as action systems of small wastewater treatment plants

Be able to — to put into practice the theoretical knowledge and skills; use computational methods for de-
termining the parameters of the main equipment systems; calculate and select major equipment and ele-
ments of engineering systems of water and sanitation and environmental protection.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks" provided for educa-
tional work specialization plan




Fourth year in college

Modules and discipline, recommended learning paths for all

Specialties

Ne Name off The cycle of| Code of discipline Name of | Credit

units Disciplines discipline

1 BD 4.2.21 074221 Occupational Safety and Health 2 7

2 BD 4.2.22 RTSVK 4222 Resource-saving technology in the 3 7
VC system

3 BD 4.2.22.1 | ETSTGV 4222.1 Energy-saving technologies in DVT 3 7
systems

4 BD 4.2.23 ESTGV 4223 Economy engineering systems 4 7

5 PD 4.3.10 VPZS 4310 Ventilation of industrial buildings 3 7
and constructions

6 PD 4.3.10.1 | ZSVP 4310.1 Closed water systems 3 7

7 PD 4.3.11 TS 4311 Heat and gas networks 3 7

8 PD 4.3.11.1 | VWP 4311.1 Water supply and drainage of 3 7
industrial enterprises

0OT4221 Occupational Safety and Health

Prerequisites: chemistry, mathematics, engineering geodesy

The purpose of the study Discipline is the formation of students' basic knowledge of OSH that allow for
independent work on the organization of occupational safety and health conditions in the workplace.
Summary: Theoretical knowledge and practical skills needed to illuminate the following issues: the crea-
tion of safe and harmless conditions of industrial activity, the design of new equipment and processes in
accordance with current safety standards, the use of computer and information technologies. Graduate
should be well prepared to address a variety of security problems and safety in the workplace. Developed
and implemented numerous legal, technical, economic and organizational measures.

Expected results: Know: basic laws and regulations on labor protection; principles of organization, co-
ordination and planning of labor protection; supervision and monitoring of the state of occupational safety
and health; information about dangerous and harmful production factors; accounting, analysis and as-
sessment of the state of labor protection; order training workers and providing them with personal protec-
tive equipment;

Be able to: evaluate and optimize the state of occupational safety and health; analyze the causes and
to predict the level of occupational accidents and diseases; define the basic parameters of dangerous and
harmful factors by calculation or modern methods of measurement; to develop and organize the work of
labor protection; exercise supervision and control over labor protection, as well as training of employees
on labor protection; create psycho-physiological occupational safety.

Postrekvizity: thesis writing and defense

RTSVK4222 Resource-saving technology in the VC system
Prerequisites: Mathematics, chemistry, construction materials, water chemistry and microbiology.

The purpose of the discipline: give theoretical and practical knowledge in the field of resource-saving
technologies in water and wastewater systems
Summary: iscipline contains the following definitions for the specialty "Engineering systems and net-
works":
- The establishment of the concepts and tasks in the field of resource-saving technologies in systems
vodosnab and sanitation;

- Learn the principles, methods, factors and indicators of material, energy and water saving
- Economic assessment of environmental / water resources;
- Organizational and legal framework for resource - and water conservation in the Republic of Kazakhstan
- An overview of global trends and foreign legislation in the field of resource - and water conservation
Expected results: use course knowledge to solve current and future problems in the field of resource-
saving technologies in water supply and sewerage systems in the Republic of Kazakhstan;
The student must Know:
- Basic terms and definitions in the field of resource-saving technologies in water and wastewater sys-
tems;




- The subject and objectives of the discipline of saving technologies in water supply and sewerage sys-
tems ",
- Factors and indicators of material, energy and water saving
main directions and ways to reduce material, energy and water resources
The student must Be able to:
- Use of the course knowledge to solve current and future problems in the field of material, energy and
water conservation in the Republic of Kazakhstan;
- To analyze the performance of use of material, energy and water resources in water supply and
sewerage systems in the Republic of Kazakhstan;
- To assess the rationality of the use of material, energy and water resources in water supply and
sewerage systems;

Postrekvizity: Specialized disciplines specialty "Engineering systems and networks" provided by the
working curriculum

ETSTGV 4222 .1 Energy-saving technologies in DVT systems

Prerequisites: The program of discipline "Energy-saving technologies in the systems of DVT," based on
the basis of the disciplines mathematics, physics, chemistry, hydraulics and aerodynamics, heat and
mass transfer, heat-generating plants, heating and ventilation.

The purpose of the study classification of energy resources Principles energy mix, the general princi-
ples of fuel and energy resources (FER), measures for saving fuel and energy resources at the heat-
generating plants, techniques and energy-saving means for heating and ventilation, urban and industrial
waste, method of underground gasification of coal and processing low-grade fuels, principles of use of re-
newable energy resources, energy production bases in nuclear power plants, the prospects of using MHD
- generators.

Summary: The overall objective of the discipline is to train professionals working in the field of design,
construction and operation of heat and ventilation systems.

Expected results: After mastering this discipline a student must Know:

Know: Classification of energy resources; Energy balance sheet structure; the general principles of sav-
ing energy resources; list of measures to save fuel and energy resources in heat generating installations
and the principles of their implementation; methods and means of energy-saving air system, removable
ventilation systems; the general principles in Energy use of agricultural, urban and industrial waste; meth-
ods of underground coal gasification; options for energy-technological processing of low-grade fuels; prin-
ciples for the use of solar energy, geothermal energy and wind energy; the basics of energy production at
nuclear power plants and the NCP; the general principles and prospects of MHD generators; economic
aspects of the use of energy-saving technologies.

Be able to — to assess the economic feasibility of the use of energy-saving technologies; evaluate the ef-
fectiveness of energy-saving measures in heat generating installations; develop measures for energy sav-
ing in heating systems; calculate air heat recovery system to be removed from the premises and pick up
equipment heat recovery units; develop a system of geothermal heating and solar installations to perform
calculations.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks", provided by the
working curriculum specialization.

EIS 4223 Economy engineering systems

MpepekBuantTTep: Organization and planning of production. "Economics of engineering systems," the
purpose of teaching the subject: Economics of engineering systems is a theoretical and practical chal-
lenge.

Summary: installation of ventilation systems and understanding of the problems of the economy in the
use of natural, heat and gas. Research Methods Economics engineering systems. investment project as-
sessment systems heat-gas supply and ventilation. Feasibility study of the ventilation system and gas
heat.

Expected results: students need the knowledge economy to become familiar with the mechanism of
heat-gas supply  and ventilation and engineering systems of  the economy.
Must know: how is the calculation of economic efficiency of heat and gas supply and ventilation is de-
signed ventilation systems, technical and economic characteristics of equity investments, the economic
evaluation of heat and gas supply, particularly of general and comparative verification.

Own: with the economy of heat-gas supply and ventilation, to identify the needs in the various sectors of
the economy, analysis of the economic indicators of heat and gas supply, ventilation systems, pay atten-
tion to the economic evaluation of promising work in the areas of heat and gas supply, ventilation system.
Postrekvizity - writing diploma and graduation projects

VPZS 4310 Ventilation of industrial buildings and constructions

Prerequisites: program of discipline "Ventilation of industrial buildings and structures" based on the basis
of disciplines: mathematics, physics, chemistry, engineering systems, heat and mass transfer, building
thermal physics, heating, heating, ventilation and air conditioning.




Summary: Discipline "Ventilation of industrial buildings and structures” reflects the current state of theo-
ry and practice of applied aerodynamics and thermo ventilation; it sets out the basis for calculating the
design, installation and operation of the ventilation building. We consider properties of air and process
changes its state, air exchange and the organization of air distribution in the room, local exhaust and sup-
ply ventilation, structural devices and operation of ventilation systems. As a result of studying "Ventilation
of industrial buildings and structures" discipline a student must:

Know sanitation, ventilation technological bases; particularly drawing up the heat and air balance of the
premises; methods of determination and organization of air in the room; advanced equipment for heat,
humid air treatment and purification; the system of local and general dilution ventilation and air extraction;
Be able to to solve problems related to the creation and maintenance of the required parameters of in-
ternal air environment; apply modern principles of designing effective ventilation devices; to choose a
comfortable environment in the room; choose the design parameters of the air; to carry out reconstruction
and maintenance of ventilation systems; use energy savings with modern equipment.

Postrekvizity: Basic discipline 5V075200 specialty "Engineering systems and networks", provided by the
working curriculum. The knowledge needed in the study of the subject "Air Pollution Control".

ZSVP 4310.1 Closed water systems

Prerequisites: "Industrial water supply and drainage", "Hydraulics", "Chemistry", "Water Cadastre", "Hy-
drology and flow regulation”, "Fundamentals of geology and hydrogeology”, "Hydroecology", "Fundamen-
tals of water use and protection of water resources.”

The purpose of the discipline: give theoretical and practical knowledge of studying methods for solving
specific tasks of engineering practice in the field of design, construction and operation of water supply
systems.

Summary. Features industrial water supply systems. Diagrams and industrial water systems. Basic prin-
ciples of closed water circulation systems. Water Balance in the water system. Rational circuit water recy-
cling flotation concentrators. Creating a closed water supply systems in thermal power plants. Creating a
closed water supply systems in ferrous metallurgy enterprises. Creation of closed systems of water sup-
ply enterprises of nonferrous metallurgy. Creating a closed refinery supply systems. Cooling device water
recycling systems. Rationing of water consumption and wastewater industry.

Expected results: the development of the students basic knowledge in the design and operation of wa-
ter supply systems at industrial enterprises, knowledge of the design and operation of water supply sys-
tems in an industrial plant, as well as to teach them to self-assess the basic facilities of water supply sys-
tems of industrial enterprises.

The student must Know: to use the device in Industrial water systems, hydraulic relationship between
the individual elements; basics of operation of facilities; requirements for the quality of water supplied to
the consumer, and discharged after use into water or entering the closed and circulating system: modern
methods and facilities for natural and waste water treatment and neutralizing them.

The student must Be able to: use knowledge of the course for the application of the methods of deep
processing of contaminated natural waters, modern methods of treatment and post-treatment of domestic
and industrial wastewater with a view to their subsequent use in water recycling systems.

Postrekvizity: The knowledge and skills acquired in the study course "The closed water system", are the
basis for the development of special disciplines studied in the curriculum specialty engineering systems
and networks.

TS 4311 Heat and gas networks

Prerequisites: mathematics, physics, chemistry, engineering systems, heating, hot water and heat gen-
erating plant.

Short description: discipline "Heat and gas networks" provides the basic theoretical knowledge and
basic design provision. The purpose of teaching "Heat and gas networks" is the acquisition of theoretical
knowledge and practical skills for the design and the device thermal and gas networks. As a result of
studying the discipline "Heat and gas networks," the student must:

Know — theoretical bases of designing thermal and gas networks; methods for determining the thermal
load and gas consumption by consumers; methods of hydraulic calculations of thermal and gas networks;
methods for developing hydraulic modes of heat networks; methods of thermal pads and gas networks
and their design.

Be able to - to put into practice the theoretical knowledge and skills; - Use of computational methods for
determining the parameters for the design of thermal and gas networks of populated areas; - Develop wir-
ing diagrams of thermal and gas networks; - The use of modern technology in heat and gas networks in
accordance with their reliability.

Postrekvizity: specialized discipline 5V075200 specialty engineering systems and networks provided by
the working curriculum.

VVP4311.1 Water supply and drainage of industrial enterprises
Prerequisites: mathematics, physics, chemistry, water supply, sewerage, water supply, the rational use
of water, closed water systems, maintenance of water and wastewater systems and reconstruction of en-




gineering systems and facilities.

Short description: The purpose of teaching "Water supply and drainage of industrial enterprises" is the
acquisition of theoretical knowledge and practical skills in the basics of design, construction and operation
of systems and structures, as well as the environmental protection of water management of industrial en-
terprises (industrial water supply and drainage systems of industrial enterprises) on the basis of modern
achievements science and technology in this field.

As a result of studying the discipline "Water supply and drainage of industrial enterprises," the student
must Be able to:

- Choose the rational system and scheme of water management of industrial enterprises;

- To design and calculate the system of water supply of industrial enterprises;

- Build and maintain structures of water supply for industrial enterprises.

Know:

- Features industrial water supply;

- Systems and schemes of water supply of industrial enterprises;

- Cooling equipment industrial water supply systems;

- Supply of construction sites;

- Agricultural water supply;

- Methods for the treatment of industrial waste water;

- Methods of sludge treatment and disposal of impurities from them;

- The conditions of re-use of waste water;

- Principles of recycling and closed water supply systems of industrial enterprises.

Postrekvizity: specialized disciplines specialty "Engineering systems and networks" provided by the
working curriculum and preparation of diploma project.




