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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Ilenvro oceoenun oucyunaunvl «IIpoekTUpOBaHNE U PACUET CUCTEM BOJIOOTBEACHUS» SIBIIS-
eTcsi 00y4eHHe MaruCTPaHTOB MPUHIIUIIAM pacdeTa U MPOSKTUPOBAHUS CUCTeM Bo1ooTBeaeHUs (BO)
HACEJICHHBIX ITYHKTOB M MTpoMbIluieHHbIX npeanpustuii (HIIIIIT), o3nakomiieHue ¢ pa3IndHbIMH CH-
CTEMaMH U CXEMaMHU BOJOOTBEICHHUS.
3aoauamu uzyueHus OUCUUNIUHDBL AGTIAIOMCA:
® O03HAaKOMJICHHME C COBPEMEHHBIMU CXEMAMM CHCTEM BOJOOTBEIEHHS HACEIECHHBIX MECT W IpO-
MBIIUICHHBIX NPEIIPUATUH;

® O03HAaKOMJICHHME C HOPMaMHU M PEKXUMaMU BOJOOTBEICHUS HACEIEHHBIX MECT U MPOMBIIUICHHBIX
NPEINPUSITHH;

® 03HAKOMJICHHE CTYJEHTOB CO CBOMCTBAMHU MaTEPHAIIOB, U3 KOTOPBIX CI€IaHbl KOJUIEKTOPHI CETEN
U COOPYKEHUH BOJOOTBEICHHUS;

e u3ydeHue paboThl ceTeil, KOJUIEKTOPOB U COOPYKEHUH Ha HUX, MTOTYYCHHE HABBIKOB UX MPOCKTH-
pOBaHUs U pacyeTa;

e (opmupoBaHUE HABBIKOB aHAIIM3a CTPOUTEIHLHON CUTYAIIMH JIJIsl TPaMOTHOTO MOA00pa MaTepuana
TpyOOIIPOBOJIOB U COOPYKECHHIA;

® T[PUBUTHE HABHIKOB aHann3a pabOTHl COOPYKEHUH BOJOOTBEACHHS M BOJOOTBOJSIINX CHCTEM
MIPOMBILICHHBIX MPEANPUATUN U YMEHHUSI OIICHUBATh JTOCTOMHCTBA U HEAOCTATKH KOHCTPYKIIUH

coopyxenuii cuctem BO.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucrunmuaa «[IpoektupoBanue u pacuer cuctem BogooTBenaeHus» (b1.B.O/1.3) otHocuTcs
K BapUAaTUBHON YaCTH 00SA3aTEIbHBIX MUCIUILIMH MpOrpaMMmbl «BomocHabkeHue roposioB U Mpo-
MBIIUICHHBIX NPEINPUATUI» U U3ydaeTcs Ha 2-M Kypce.
JlycuuinHa OCHOBBIBAETCS HA 3HAHUAX OOILETEOPETHUECKUX NUCIUIUINH: (PU3UKH, MaTeMa-
THUKH, XUMUH, TEOPETUUECKON MEXAHUKN, MEXAHUKH KUJKOCTH U T'a3a, — a TAKXKE CIIEIHAIbHBIX JTAC-
nuIUuH: «BolooTBeAeHUE U OUHCTKA CTOYHBIX BOIY, «B0100TBEI€HNE TPOMBIIIIEHHBIX MPEITPHSI-
THI» U JIp.
JucuumniuHa HeoOXoAuMa Kak MpeAllecTBYomas APYrUuM NpodUIbHBIM AUCHUILTHHAM
OIIOII u x HayYHO-KCCIIEIOBATEILCKON padoTe.
Tpebosanus Kk 6XOOHbIM 3HAHUAM, YMEHUAM U KOMNemeHyuam. MarucTpanT J0JDKEH:
3HaTh:
e (ynmameHTaTbHBIC OCHOBHI BHICIICH MaTEeMATHKH, BKIIIOYAs JIMHEHHYIO alreOpy U MareMaTuyie-
CKUl aHaJIN3;
® OCHOBHBIE TIOJIOKEHUS, TIOTYYCHHBIE B KypCaxX €CTeCTBEHHOHAYYHBIX, OOIIETEXHUUECKUX U MIPO-
(GUIBHBIX TUCIUTUIMH: MEXaHHKA KUKOCTH U ra3a, HHKEHEPHBIE CeTH, O€30MacHOCTh KU3HEIe-
SATEITLHOCTHU, BOJIOCHAOXKEHHE U IP.;

® OCHOBBEI @HSHKO-XHMI/I‘IGCKHX JUCHUIIINH.



Ymersb:
MPUMEHSITHh Ha MTPAKTUKE 3HAHUS, TIOyYeHHBIC B KypcaX €CTECTBEHHOHAYUYHBIX U OOIIETeXHUYE-
CKHUX JIMCUUILIVH;
I0JIb30BATHCS CIPABOYHOM TEXHUUYECKOMN JIUTEPATYPOM.

Baaners:

NEPBUYHBIMH HABBIKAMU pacyCTa CUCTCM BOOJOOTBCACHU.

3. KOMIIETEHIIUA OBYYAIOHIET'OCH, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCHUAIIJIMHBI «IlpoekTHpOBaHuE U pacyeT CHCTEM BOJI0OTBEICHUD)

B nporecce ocBoeHust TaHHOM AUCHUILIUHBI CTYACHT (GOPMUPYET U IEMOHCTPUPYET CIEY-

fo1Me odmenpodeccuoHaIbHbIe U MPOpeCCHOHATBHBIE KOMITETCHIINH:

CIOCOOEH MCIOJIb30BATh YIITyOJIEHHbIE TEOPETUYECKUE U MMPAKTUYECKUE 3HAHUS, YACTh KOTOPBIX
HaxOJIUTCS Ha repeoBoM pybdeke nanHoi Hayku (OIIK-5);
CIOCOOEH CaMOCTOSITENILHO MPHUOOPETATh C MOMOIIbI0 HHPOPMAIIMOHHBIX TEXHOJIOTUH U UCTIONb-
30BaTh B MPAKTUUYECKOI EATEIbHOCTH HOBbIE 3HAHUS U YMEHHS, B TOM YHCJIE B HOBBIX 001aCTAX
3HAHUN, HEMTOCPEJACTBEHHO HE CBSI3aHHBIX CO CHEpOi NeATENBHOCTH, PACHIMPATh U YIIyOIsaTh
cBoe HayuHoe mupoBo33penue (OI1K-6);
CIOCOOEH JIeMOHCTPUPOBATH HABBIKU PA0OTHI B HAYYHOM KOJUIEKTUBE, CIOCOOEH MOPOKIaTh HO-
Bble uzeu (kpeatuBHOCTH) (OIIK-8);
CIOCOOCH U TOTOB MPOBOJUTH HAYYHBIC YKCIIEPUMEHTHI C HCIIOIH30BAaHHEM COBPEMEHHOTO HC-
CIIEIOBATENTLCKOTO O00OpyAOBaHUS U MPHOOPOB, OLIEGHWBATH PE3yAbTAaThl HCCIIECTOBAHUI
(OIIK-11);
crocoOeH pa3padaThiBaTh METOAMKH, TUTAHBI U IIPOTPAMMBbI IIPOBEICHUS HAYIHBIX UCCIICIOBAaHUI
U pa3paboTOK, TOTOBHUTH 3aJaHUS JJIs UCIIOJHUTENEH, OPTaHU30BLIBATh IIPOBEJCHHUE IKCIIEPU-
MEHTOB Y UCIIBITAHUH, aHAIM3UPOBATh M 0000maTe ux pe3yabrathl (ITK-5);
yMeeT BeCTH cOOop, aHAIN3 U CUCTEeMAaTU3alHUI0 HH(POPMAIIUU 110 TEeME HCCIIEIOBAaHUs, TOTOBUTh
Hay4YHO-TEXHUYECKHE OTUETHI, 0030pHhI yOsmKaiuii mo reme uccienoBanus (I[1K-6);
CHOCOOCH OpraHu30BaTh PabOTHI MO OCYIIECTBICHUIO aBTOPCKOTO HAA30pa MpPU MPOU3BOJICTBE,
MOHTaXe, HaJIaJIKe, CJa4M B DKCILTyaTalMIo TPOIYKIIMU U 00beKTOB Tipon3BoacTsa (I1K-16).
Tpebosanus K 6blNYCKHbIM 3HAHUAM, YMEHUAM U KOMnemeHyusam. MarucTpanTt JOJIKeH:
3HaTh:
COBPEMEHHBIE CUCTEMBI IIEHTPATU30BAHHOTO BOJOOTBEICHNUS;
METOJIMKH aBTOMATH3AIUH, ONTHMH3AIUHN 1 SHEPTrod(PPEKTUBHOCTH CUCTEM BOJOOTBEICHHUS,
CHOCOOBI pe3epBUPOBAHMUS, TTOBBILICHUS JKUBYYECTH AIEMEHTOB CHCTEM BOJOOTBEICHUS.
Ymers:
MPOBOANTH TUAPABINYECKHE PACUEThI BOISHBIX CETEH;
MIPOBOJUTH aHAIN3 HAZEKHOCTH U oripeziesieHue (akTOpOB U MapaMeTPOB, OBBIIIAIOIINX HAJEK-
HOCTb CHCTEM BOJIOOTBEICHUSI.
Baaners:

COBPCMCHHBIMHU METOAaMHU IPOCKTUPOBAHUA U pacycTa ceTei BOOOOTBCACHNA.



4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

«IIpoexkTHpOBaHUE H pacyeT CHCTEM BOAOOTBEACHUD)

OO611ast TpyI0EMKOCTh TUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIX CIUHMUIIBI, 72 Jaca.

Bub yueOnoi padotsl, Bkiarodass | O6beM | DopMbI TEKY-
S | CaMOCTOATEIbHYIO Pa0OTy CTy- | YYEOHOH |IIEro KOHTPOJIs
& | IEHTOB U TPYIO0EMKOCTS (B 4acax)| paboThl, ¢ | yCIIEBAEMOCTH
No Paszien (Tema) 9 % o 2 g puUMeHe- | (no Hedensam
n/ Sl o = | 2 w|E B A, | HUEM UH- | cemecmpa),
JTUCIUTUTUHBI | = = SE|SHEEE | & i ]
1 5 = | ES|2gEgR|= TepakTHB- | hopma mpome
5| 8 c 3 8 &'l O | = |HBIX METO-| XKyTO4HOI at-
T 5 g L§ Az ~ | 1oB (B wa-| Tecranuu (no
= = | cax/%) | cemecmpam)
1 |CucTeMbl U CXEMBI BOJIO-
oTBeAcHUs. Buasl ctou-
HbIX Boj. HopMmbI Bo10- 2 2 2 6 2/50%
oTBelleHUs U KO3 duIu-
CHTBI HEPABHOMEPHOCTH.
2 |CoopyxeHus Ha KaHAIU-
3aI[MOHHOM ceTH. CMOT-
POBBIE KOJIOIIIBI U CO- 2 2 2 7 2/50%
eIMHUTEIIbHBIC KaMEPHI.
Bri6op matepuana TpyoO.
3 |PacuerHbIe pacxo/sl ObI-
TOBBIX M TIPOM3BO/ICTBCH-
HBIX CTOYHBIX BOI. ['H-
paBiMyecKuil pacer Bo- | 7 4 7 3/50%
JOOTBOJISIICH CETH.
®opmyna le3u. I'na-
paBIMYECKUNA pajuyc 1
YKJIOHBI.
4 |llepexauka CTOYHBIX BOJI.
Hamopnsie Tpy6ompo- ) ) 2 7 2/50%
BOJIbI. THITBI HACOCHBIX
CTaHIHUH.
HUTOI'O 8 10 27 [KII| 9/50% |Ix3amen

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MM ITPH OCBOEHUH JUCHUIIJIMHbI

«IIpoexTHpOBaHHE H pacyeT CHCTEM BOJAOOTBEACHUSD)

5.1. OcHoBHBIC BHABI 00pa30BaTeIbHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IIPH U3YYeHUH

AUCHHUIIIMHBI «HpOCKTI/lpOBaHI/le H pacyeT CUCTEM BOAOOTBECIACHUN

ﬂ.]'[f[ N3YUCHUA JUCHUIIIMHBI UCIIOJB3YIOTCA CIICAYIOIIUC 06paBOBaTeJ'IBHBIe TCXHOJIOTHH:

npoee()eﬂue JIEKYUOHHbLX 3aHﬂmuﬁ, Ha KOTOPBIX U3JIaracTcs TeOpeTI/I‘IeCKI/Iﬁ mMarepurall ¢ UCIoJb-

30BAHUCM KOMIIBIOTCPHBIX U TEXHUUYCCKUX CPCACTB (‘ITGHI/IG JIGKHI/Iﬁ C UCIIOJIb30BAHUEM ITPOCK-

TOpa, MOKa3 KNHO(PUIBLMOB U JIp.), HAIIPAaBJICHHBIX HA IPUOOPETEHHE CTYACHTOM TEOPETHYECKUX

3HAHUI;

npakmuveckue saniamus — NPpCAHa3HAUYCHHBIC IJId MPAKTUYCCKOTO 3aKPCIIJIICHUA TCOPECTHICCKOT'O

Kypca ¥ OCBOCHHMSI CTYJJEHTaMU OCHOBHBIX METOAMK pacyeTa B Kypce JUCLUILINHBI;




npobremuoe 06yyeHue — sl CTAMYJIMPOBAHUS CTYIEHTOB K CaMOCTOSTEIbHOMY IPUOOPETEHUIO
3HAHUH B KOHIC JICKIIUN CTYACHTAM 3aJar0TCA BOIMPOCHI IO TEMC JICKIINH, a4 Ha CJIG,Z[yIOH_Ieﬁ JICK-
IIUM TIPOU3BOANTCS YCTHBIH OMPOC U 00CYXIEHHE OTBETOB;

camocmosmenvuas paboma CTyIEHTOB MIpeJHa3HaueHa JUIsl BHEAYIUTOPHON PabOTHI CTYEHTOB
0 3aKPEIUICHUIO TEOPETHUECKOT0 MaTepHala U Mo U3YYCHHIO JOMOJHUTENBHBIX Pa3/IesioB JIHC-
IUTUTMHBI ¥ BKJTFOYAET: TIOJrOTOBKA K JISKITUSM, JIJAOOPaTOPHBIM paboTaM, 0(opMIICHIE KOHCIICK-
TOB JICKITUH, HAITMCAHUE OTUYETOB I10 JJAOOPAaTOPHBIM paboTam, HanmMcaHue pedeparos, paboTa B
3JIEKTPOHHON 00pa30BaTEIbLHON Cpese;

VY enbHbIN BeC 3aHATHUN, IPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeessieTcsl TIaBHON

LEJIbI0 MPOTPaMMbl, 0COOCHHOCTHIO KOHTHHI€HTa 00YJaroIIUXCs U COJEPKaHUEM KOHKPETHBIX JHC-

IIUTIIMH, ¥ B TIEJIOM B Y4€OHOM ITPOIIECCE OHU COCTABJISIOT 25% ayIUTOPHBIX 3aHATHA.

5.2. lIpakTnyeckne padoThl

Ne Ne Kon-Bo
HaumenoBanue paboThl
n/m | paszuena 4acoB
1 1 Cucremsl U CXEMBbI BOJOOTBEICHHS HACEJIIEHHBIX ITYHKTOB U IIPO- )
MBIIUICHHBIX TPEINPUATUH.
2 2 DopMBbI TIOTIEPEYHBIX CeUeHUH TPYO U KaHajaoB. OnpenerneHue TH -
PaBIMYECKUX PATUYCOB JJIS PA3IUYHBIX ()OPM TOMEPEUHBIX CeYe- 2
HUM TPYO M KaHAJIOB C Pa3JIMYHON CTEMEHbIO HATIOJTHEHUS.
3 3 Omnpenenenne pacyeTHbIX pacX00B CTOUHBIX BOJ HA PaCYETHBIX )
yJacTkax. [ uapaBiandecKuil pacueT OBITOBOM KaHAIM3AIUH.
4 3 KoHCTpyKIIMK U pacyeT JIOKEPOB. 2
5 4 ITocTpoeHne npoaoIbHOro MPOGUIIst BOAOOTBOASIIETO KOJJIEKTOPA. 2

9.

© NNk D -

6. ONEHOYHBIE CPEJACTBA /UIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA JUCIHUATLTAHBI
U YYEBHO-METO/IMYECKOE OFECHEYEHUE CAMOCTOSTEJIBHOM PABOTHI
CTYAEHTOB

6.1. Bopocs! k 3k3aMeHy
Ha3navenue kanamu3amuu v KiracCU(PUKAIKSA CTOYHBIX BOJI.
CuctemMbl BOJOOTBEICHUS 1 €€ OCHOBHBIC 3JIEMEHTHI M COOPYKEHUS.
CxeMBI BOJIOOTBEICHHS.
Br10op crcteM BOJOOTBEICHHUSL.
VYcnoBust mpremMa CTOYHBIX BOJI B CHCTEMBI BOJIOOTBEICHUS.
HopwMmebl BogooTBeneHus.
Pexxumbl BogooTBeieHUs U KO UITUEHTH BOJOOTBEICHUSI.
PacueTrHblie pacxoabl CTOUHBIX BOJI.

CymMmapHbIe pacXxo/bl CTOYHBIX BOJI.

10. ®opMbI MOTIEpEYHBIX CEYCHUH TPYO M KOJIJIEKTOPOB M MX THAPABINYECKAs XapaKTEPUCTHKA.

11. MuHMMaIbHBIE TUAMETPHI TPYO U CTETIEHb HAIOJIHEHHUS.

12. 'mapaBanyeckuii pacueT BOJIOOTBOISAIIEH CETH.
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20.

21

23

28.

29.
30.

. PacdyeTHbIE CKOPOCTH ABMKECHMSI CTOUYHBIX BOJ U MUHUMAJIBHBIE YKIIOHBI.
14.
15.
16.
17.
18.
19.

TpyObl, mpuMeHsieMble sl YCTPOICTBA BOJOOTBEICHUSI.

CMOTpOBBIEC KOJIOJIIBI U COCTUHUTEILHBIC KAMEPHI.

CoenuHeHus TpyO M OCHOBaHHUE O/ TPYOBI.

['myOuHa 3am05keHHsI BOJIOOTBOIAIINX TPYO.

TpaccrupoBka BOJOOTBOASIIEH CETH.

Pasmernienue cereit BOAOOTBEACHHUSI OTHOCUTENBFHO IPYTUX TOJ3EMHBIX HHKCHEPHBIX CETEH U CO-
opyXeHui. Pazmenienre BOIOOTBOIAIIMX TPYOOIIPOBOIOB B MOMEPEUHOM Mpoduie npoe3aa u
COBMEIIEHHAs MPOKJIaKa B TOHHEJISAX.

[TpomoapHBIN MPOGUITE KOJUIEKTOPOB BOJOOTBOIAIICH CETH.

. IIpaBuiia KOHCTPYUPOBAaHHUS BOJOOTBOASAILEH CETH.
22.

BGHTI/IHHHI/IH BO,Z[OOTBO,Z[HH.IGIE CCTH.

. Uaunprpanus u sxchunbTparms.
24.
25.
26.
27.

JIroKepbl, 3CTaKka bl U MEPEXO/IbI MO )KEIE3HOAOPOKHBIMUA U aBTOMOOMIIBHBIMU JI0POTaMH.
IIepexauka CTOYHBIX BOJ, [ 1aBHBIE ¥ pallOHHBIC HACOCHBIE CTAHIUU.

BonoorseneHnne NoBepXHOCTHOIO CTOKA. [0k 1eBast KaHaIu3amus.

ITponOMmKUTENBHOCTh, MHTEHCUBHOCTD, TOBTOPSEMOCTD Aok AcH. [lepron omHOKpaTHOrO nepe-
IIOJIHEHUS CETH.

@opmyIbl, A ONpeAeNeHHs] pacCYeTHOM MHTEHCUBHOCTU 10K, KoaduuueHTs! croka u mo-
KpOBa.

Omnpenenenne pacyeTHBIX pacX0J0B 0KIEBOM BOIBI U IPOAOKATEIBHOCTH TOXKIA.

OcobeHHoCTH pacyeTa 0OIIECTNIaBHOM CUCTEMBI BOJOOTBEICHHUS.

6.2. KypcoBoii npoekT

Ieabio KypcoBOro NpoeKTa sIBJIIETCS MPUBUTHE HABBIKOB pacyeTa, IPOEKTUPOBAHMUS, CTPO-

UTEJIbCTBA U PEKOHCTPYKIINH (MOAEPHU3ALIMN) CUCTEM BOJOOTBEICHUS HACEICHHOTO TyHKTA U MPO-
MBILUIEHHOTO TIPEIIPUSITHS.

e

o N

KypcoBoil IpOEKT BBINOIHAETCA IO HHAUBUAYaIbHOMY 3aJaHHUIO.
KypcoBoii mpoeKT cOCTOUT U3 pacueTHO-NOSACHUTEIHHON 3aIIMCKH U TpapUUECKON YacTH.

Pacuemuo-noscrumenvHas 3anucka:

3aJaHue Ha TPOEKTUPOBAHUE.

OmnpeneneHre pacyeTHBIX PACXOIOB OBITOBBIX CTOYHBIX BOJ HA OTAEIBHBIX PACUYETHBIX Y4acT-
Kax.

BopooTBenenue npoMbIIIIIEHHOTO TPEAIPUSITHSA.

Omnpenenenre HavadbHOW TIIYOWMHBI 3aJI0KCHUSI TIEPBOT'O KOJIOIA YAUYHOW BOIAOOTBOISIICH
CCTHU.

TpaccupoBka ceru.

IM'mapaBauyeckuii pacyeT OBITOBOM BOJTOOTBOISIICH CETH.

Pacuer HacOCHOM CTaHIIMU NEPEKAYKU CTOYHBIX BOJ.

I'mppaBauyeckuil pacyeT AOKIEBOU BOAOOTBOISILEH CETH.



9.

KoHcTpynpoBanue u netanupoBKa CeTH.

10. IIpoekTupoBaHKHE KOJOIIEB.

I'pagpuueckas wacmo

No IIporpammuoe
/11 CPEACTBO

HaumenoBanue ueprexa Maciutab

1 [Tnan HaceleHHOTO MyHKTa ¢ Tpaccoi OBITOBOI BOAOOT-

. 1:10 000
BOIOSIIIEHU CECTHU C 0003HaYeHNEM Y3J0B

2 | [IpomonbHbli mpoduias IIIaBHOrO KoyiekTopa ObiToBO# | Mr 1:5000

BOJIOOTBOIAIICH CETH Mz 1:100 AutoCAD
3 [Inan u pa3pe3 kosoaua 1:20
4 IInan BomocToka 1:10000

A

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

6.3. Bonpockl k CPC

CucTeMsl ¥ CXEMBbI BOJIOOTBEICHMS.

CpaBHHTENIbHAS OLIEHKA CUCTEM BOJOOTBECHUS.

Hopwmsl BogooTBeneHuUS.

PexxuMbI BOIOOTBEICHHS.

OnpeneneHne pacueTHbIX PACX0JA0B CTOYHBIX BOJI HA PACUETHBIX y4acTKaXx.

@DopMBI MOMIEPEUHBIX CEUCHUHN TPYO M KaHAJIOB U OMpPENEICHUE THIPABINYECKOTO pajnyca s
ATUX CEUCHMH.

MuHUMaNTbHBIC JUAMETPHI U CTENEHb HAITOJTHEHUS TPYOOIIPOBOIOB.

IM'mapaBnuueckuii pacyeT BOJOOTBOASAIIEH CETH.

PacueTHble CKOPOCTH ABMKEHUS CTOYHBIX BOJ U MUHUMAJIbHBIE YKJIOHBI.

Bri6op marepuana u Tuna TpyO A BOJOOTBOISINEH CETH M BOJOBOJIOB.

Tabmuip! 1 rpaduky U1 pacyeTa BOJAOOTBOISIICH CETH.

Pacder MECTHBIX CONPOTUBIICHUH B BOAOOTBOMSIICH ceTH. [ MaApaBIUUEeCKUid pacyeT HAOPHBIX
TpyOOIPOBO/IOB.

TpaccupoBka BOJIOOTBOSILIEN CETH.

Pacnonoskenne BOAOOTBOAIINX CETEM U COOPYKEHHUI OTHOCUTENIBHO IPYTHX MOA3EMHBIX UHKE-
HEPHBIX CETEU U COOPYKEHUH.

['myOuHa 3a7m05KeHusT BOJIOOTBOISIINUX CETEH.

IIpoexTupoBaHue BEICOTHON CXEMBI BOJOOTBOIAIIUX CETEH.

Coenunenus TpyO ¥ OCHOBaHHS IO TPYOBI.

[TocnenctBust HGUIBTPAITUU U SKCHUIBTPAIIUN TIPH TIOBPEKIECHUN BOJOOTBOIAIINX CETEH.

Y CTpoicTBO NPUTOYHO-BBITSKHOM BEHTUJIALIUY.

JI1oKepbl, 3CTaKabl U MEPEXOIbI.

['mapaBnuyeckuii pacyeT JIOKEPOB.

['maBHBICE W pallOHHBIE HACOCHBIC CTAaHIMU. BBIOOp MecTa pacmooKEeHHS KaHAIM3aIlMOHHBIX
HACOCHBIX CTaHIIUH.

Ornpezenenue NPUTOKA U OTKAYKK CTOUHBIX BOJ. [IpuemMHbIe pe3epByaphl.

Ompenenenne SKOHOMUYECKHUX MTOKa3aTeNe paboThl HACOCHBIX CTaHITUH.



10.
11.
12.

CmoTpoBsIe KOJIOATBI M Kamepbl. CoeTMHEHUS TPYO B KOJIOIIAX.
[IpaBuia KOHCTpYUPOBaHMS BOJOOTBOASAIIEH CETH.

JloxneBast kaHanu3anus. THTEHCUBHOCTD JJOXKS 11O CJIOIO U TI0 00BEMY.
Koad dutnmeHnTs! mokpoBa u cToKa.

I'mapaBanueckuii pacyeT JOKIEBON KaHAIM3ALMH.

Hcnonws3oBanme BOIOOTBOISAIINX CETEH JIJIsl yIaJeHUs CHETa.

7. YHUEBHO-METOJNUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI «IlIpoekTHpOBaHHE M pacyeT CHCTeM BOJA0OTBeICHUD)

7.1. OcHoBHas1 JUTEpPaTYpa
AnekceeB E.B., Buxynmuna B.b., Bukynun I[1.JI. OcHOBBI MOZI€TMpOBaHUS CHCTEM BOJIOCHA0Xe-
HUS ¥ BOJIOOTBeNeHUS: yueb. mocodue. — M.: MI'CY, 2015. — 128 c¢. (BBC «IPRbooks»)
AnekceeB M.U., Epmonun FO.A. HagexHocTh ceTeil U COOpPYXEHUU CHCTEM BOJIOOTBEACHHUS:
yue6. mocobue. — M.: ACB, 2015. — 200 c. (ObC «KoHCynbTaHT CTyI€HTa»)
AnekceeB M.U., Epmonun FO.A. Ontumu3anus npouecca BOJOOTBEACHHS B KPYITHBIX TOPOJIaX:
moHorpadus. — M.: ACB, 2013. — 184 c. (OBC «KoHCynbTaHT CTyIEHTA»)
Caitpugnunos C.1. T'unpaBnuka cucteM BOJOCHAOKEHHS M BOJOOTBEACHUS: yuel. mocodue. —
M.: ACB, 2012. —352 c. (OBC «KoHCyIbTaHT CTYJIEHTAY)
Camapun O./]. ['mapaBnuyeckne pacueThl MHKEHEPHBIX CUCTEM: crpaB. mocobue. — M.: ACB,

2014. - 112 c. (OBC «KOHCYIBTaHT CTYACHTA»)

7.2. lonotHUTEIbHAS JTUTEPATypPa

Bukynun I1./1., Bukynuna B.b. ['ugpasnuka cucteM BogocHaOXKEHUsT U BOAOOTBEACHUS: yueO-
Huk. — M: MI'CVY, 2014. — 248 c. (OBC «IPRbooks»)

Boponos 10.B. BomooTrBenenue n ouncTka CTOYHBIX BOA: yueod. mocooue. — M.: ACB, 2009. —
760 c. (OBC «KoHCYIbTaHT CTyICHTA)

Boponos F0.B., Anekcees E.B., Canomees B.I1. u ap. BonoorBenenue: yueonuk. — M.: Undpa-
M, 2013. - 415 c. (OBC «Znaniumy)

I'oruna E.C., 'ypunoBuu A Jl., Ypeuxkuii E.A. Pecypcocbeperatomiye TeXHOIOTHH TPOMBIIILICH-
HOTO BOJIOCHAOXEHMsI M BOAOOTBENEHHUS: cripaB. mocodue. — M.: ACB, 2012. — 312 c. (ObC
«KoHCynbTaHT CTyAEHTa»)

Kuuurua B.W. BogooTBosIue cucTeMbl TPOMBIIIIICHHBIX MPEANPUATHI: yue0. mocodue. — M.:
ACB, 2011. - 656 c. (OBC «KoHCynbTaHT CTYJEHTa»)

Kopzyn H.JI. IlepciekTHBBI MOJIEPHU3AIMH BOJOOTBOISIIINX COOPYKeHUH: yueb. mocooue. — Ca-
paroB: By3oBckoe obpazoBanue, 2014. — 211 c. (OBC «IPRbooks»)

JlsmaeB b.®., Kupunenko B.U., Hemo60B B.A. Cuctembl BOJOCHA0KEHHUSI M BOJOOTBEIICHUS
3mannii: yueo. mocooue. — CII0.: [Tomurexnuka, 2012. — 304 c. (OBC «IPRbooks»)

OpioB E.B. NnkeHepHBbIE CHCTEMBI 3IaHHUH B COOpYyXeHu. BogocHabeHne u BOJOOTBEICHUE:
yuae0. mocobue. — M.: ACB, 2015. — 216 c. (ObC «KoHCynbTaHT CTYACHTA)

IlyrageB E.A. BogooTBeneHre NOBEPXHOCTHOIO CTOKAa COBPEMEHHBIX METAIIOJIMCOB: MOHOIPa-
¢us. — M.: ACB, 2013. — 96 c. (OBC «KoHcynbTaHT CTYJEHTa»)



10. CanomeeB B.I1. PekOHCTpYKIIMSI HH)KEHEPHBIX CUCTEM U COOPYKEHUM BOJIOOTBEICHUS: MOHOTpa-

A e

[u—

Eal e

¢us. — M.: ACB, 2009. — 192 c. (OBC «KoHCynbTaHT CTyACHTA)

7.3. llepuoanyeckue u31aHus

«ABOKM».
«Boma Magazine».
«BomocHaOxeHre U HHKCHEPHBIE CUCTEMBDY.

«HoBbIe TeXHOIOTHH 1 000PYI0BAaHHE B BOJIOCHA0KECHUHU M BOJIOOTBEIACHUM .

7.4. UnTepHeT-pecypchbl

http://automation.croc.ru / KPOK — MH)xeHEepHBIC CHCTEMBI 3aHHM.

http://pump.ru/ // 3A0 «BomocHabxeunue u BogoorseaeHue».

http://raww.ru/ // PABB — Poccuiickas accoruanusi BOJIOCHA0KEHHS U BOJIOOTBEACHUSI.

http://www.abok.ru // ABOK — Hekommepueckoe [TapTHEpCTBO HHKEHEPOB 110 OTOIJICHHUIO, BEH-

TUIAUNA, KOHAUIXMOHUPOBAHUIO BO3AyXa, TEIIOCHAOKEHHIO 1 CTpOHTCHBHOﬁ TCHJIO(i)I/BI/IKC.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
«IIpoexTHpOBaHUE U pacyeT CHCTEM BO00TBEACHHUSD)

Jns mpoBeneHHs JIEKLIMOHHBIX 3aHATUM €CTh ayJAMTOpHs, OCHAILCHHAs MYJIbTHUMEIUNHBIM

000pyIO0BaHUEM U KOMIBbIOTEpOM. [l MpOBEACHUS MPAKTHUECKUX paboT umeercs: JabopaTopus,

OCHAIIIEHHAs CJIETYIOINUM 000pyJOBaHUEM: THPABINYECKUI CTEH T; CTEH]] PETYIUpPYIOLIei U mpeio-

XPaHUTEIHHON apMaTyphl; KOMIUIEKT J1JaOOpaTOPHOTro 000py10BaHUS «ABTOMATH3AIUS CUCTEMBI BO-

I[OCHaG)KeHI/IH N BOJOOTBCACHUS.


http://automation.croc.ru%D0%BA/
http://pump.ru/
http://raww.ru/
http://www.abok.ru/




JIMCT NEPEYTBEPXJIEHUSA
PABOYEN ITPOT'PAMMBI JUCIHUATIJINHBI «IIpoeKTHPOBAHHE H pacueT cHETeM

BOJ00TBEICHUD)

Pabouas mporpamma ogoOpeHa Ha y4eOHBIH roj
[IpoTokoun 3acenanus kadpenps Ne oT 20 ropa
3aBenyromuii kadeapoit

Pabouas nmporpamma ogoOpeHa Ha y4eOHBIH roj
[Tporokon 3acenanus kapeaps Ne OT 20  ronma
3aBeayromuit kadeapoit

PaGouas mporpamMmma ogoOpeHa Ha y4eOHBIN TOT
[Tporokon 3acenanus kapeaps Ne OT 20  ronma

3aBenyrouuii kadeapoit
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