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1. IIEJIX OCBOEHUS AU CHUIIJIMHBI

Henvio oceoenus oucyunnunsl <[ IpoeKTHPOBaHKE U PACUET CHCTEM BOJIOCHA0KEHUSA» ABJIS-
ercst QOPMUPOBAHUE Y MATHCTPAHTOB CHCTEMHBIX IIPO(ECCHOHATBHBIX 3HAHUH O METOJIaX MPOEKTH-
pOBaHHMS U pacyeTa CUCTEM BOJOCHAOKECHHS.

3aoauamu uzyuenus OUCUURIUHBL AGTIAIOMCA:

® 03HAKOMJICHHE CTYJEHTOB C COBPEMEHHBIMU MeToziaMH [IPOEKTUPOBAHUS U pacyera ceTeld BOJI0-
CHa0XXEHHS,

®  pAacCMOTpPEHHE CHCTEMBI LEHTPAIH30BAHHOTO BOI[OCH.a6)KeHI/I$I. B YaCTH MX B3aMMOJCHCTBHUS B
eIMHOM TEXHOJIOTHYECKOM IIPOIIeCCe MPOU3BOACTBA, pACIIPEEIEHHUs, TPAHCIIOPTUPOBAHHUS U 110-
TpeOICHUS BOBI;

® pacyeT HAJSKHOCTH M onpéneneﬂne anRTopoB 7§ HapaMG’prB, [TOBBIIIAIOIINE HAJIEKHOCTh CH-
CcTEM BOJIOCHAOKEHHUS; '

e ompejeneHue CocoGOB pe3ePBHPOBAHNS, KHUBYUECTH HTEMEHTOB CHCTEM BOJIOCHA0KCHHS, HAXO-
JAIIUXCS B 30HAX BO3MOKHBIX Bog’neﬁcmnﬁ OTpHUIIATENIFHBIX TEMIIEPATYP;

® DCIICHHUEC 3a/la¥ aBTOMATH3allHH, OHTI/IMI/IBaHI/IH u SHCpI‘OE)q)(i)eKTI/IBHOCTH.

' 2. MECTO JUCHUIUIAHBI B CTPYKTYPE OIIOII BO

JuctumumHa «IIpoektrpoBanue u pacuer cucreM BopocHabxenus» (b1.B.OJ1.2) otHocuTCs

K BapHaTHBHOW 4YacTH 00s3aTeNbHbIX JUCIHUILINH IporpaMmbl «BomocHabxeHne ropoioB u Ipo-

MBIIUTEHHBIX MPEINPHUATAN» U U3y4aeTcs Ha 2-M Kypce.

JIMCIUIUTMHA OCHOBBIBAETCS Ha 3HAHASX OOIETEOPETHIECKUX UCIHILINE: (U3UKH, MaTeMa-

THKH, XHUMHIH, TEOPETHIECKOH MEXAHWKH; MEXAHUKH JKIIKOCTH U Ia3a, — a TAK)Ke CIENUAIbHBIX [UC-

IUIUINH! <<BO.I[OCHa6)KeHI/Ie>>, «Merosl pacyera cucreM BB» u zip.

JlucuuIuinEa HeoOXoauMa Kak MpeUuIeCTBYIOUas APYTHM IPOQUIBHEIM JUCHUILIHHAM

OTIOII u K Hay4HO-HCCIEN0BATENBCKOM paboTe.

Tpebosanus Kk 6X0OHBLIM SHAHUAM, yzweywz}w u komnemenyusm. MarucTpaHt JI0JDKEH:
3HaTh: »

e (yHIaMEHTAJIbHbIE OCHOBBI BBICIIe} MaTEMATHKH, BKIIOUas JMHEHHYIO0 anredpy U MaTeMaTHye-
CKHM aHaJIN3; ;

e  OCHOBHBIE [IOJIOKEHHS, TIOYYEHHBIE B KyPCaX eCTeCTBEHHOHAYYHBIX, OOIETeXHIYECKHUX H IPO-
(QHITBHBIX JUCIMIUIMH: MEXaHHUKa XHAKOCTH M Ia3a, HEXKEHEPHBIE CETH, O€30acCHOCTh XKU3HEIe-
ATEIBHOCTH, BOIOCHAOKEHHE U JIP:; :

®  OCHOBBI (PU3UKO-XHUMHUYECKUX JICIHTLTHH;

Ymertn:

® IIPUMEHATH Ha npaKTHKe 3HAHMS, IOJTyYCHHBIC B KypcaX eCTECTBEHHOHAYYHBIX M OOIIETeXHIIe-

CKUX JWCIUIUINH;

e  [10JIb30BaThCS CIIPABOYHON TEXHHYECKOH JTHUTEPaTypOi.



Baagers:

IIEPBUYHBIMH HaBbIKaMU pacdeTa CUCTEM BOJIOCHAOXKEHUS.

3. KOMIIETEHIIU OBYYAIOIIET OCS5l, ®POPMUPYEMBIE B PE3YJIbTATE

OCBOEHUSI U CLUILINHBI «IIpoexTHpOBaHHE H PacdeT CHCTEM BOI0CHAGKEHHD

B mporiecce 0OCBOSHHUS JaHHOU AUCLHUIUIMHBI CTYAEHT (GOPMHUPYET U IEMOHCTPUPYET CIIeAy-

rorye oomenpopeccHoHaTbHbIE U MPodecCHOHANIbHBIE KOMIIETEHIINH:

CII0COGEH AEMOHCTPHPOBATH 3HAHHS (DYHIaMEHTATBHBIX U IIPHKJIA/HBIX AUCIHILTHH IPOrPaMMBI
maructparypsl (OITK-4); : :
CII0COGEH ¥ TOTOB MPOBOJHUTH HAYYHBIE SKCIIEPUMEHTHI C HCIIOJIE30BAHHEM COBPEMEHHOTO HC-
CIIeIOBATENILCKOTO  O00OpPYNOBaHUS ¥ HPUOOPOB, OLEHUBATh PE3yIbTAaThl HCCIICIOBAHHN
(OTTK-11); :
criocober  ohopMIIATh, MpPEACTABIATh M JOKIAIbIBATh PE3yJIbTAaThl BHIIONHEHHOH pPabOTHI
(OIIK-12); :
o61ajiaeT 3HAHKUSIME METOIOB IIPOEKTHPOBAHHS ¥ MOHUTOPHHIA 3[aHAA U COOPYXKEHUH, UX KOH-
CTPYKTHBHBIX 3JIEMEHTOB, BKJIFOYAsi METOIbI PaCYETHOr0 0OOCHOBAHUsI, B TOM YHCJIE C HCIIOJIb-
30BaHHEM YHHBEPCAIBHBIX U CIELHAIM3UPOBAHHBIX MPOrPAMMHO-BEIYUCIUTENIBHBIX KOMILIEK-
COB U CHCTEM aBTOMaTH3UpoBaHHOTO mpoekTupoBanus (I1K-3);
BJIajieeT cocob6amu QUKcalyiy U 3allUThI 0OBEKTOB HHTELIEKTYaIbHON COOCTBEHHOCTH, yIIpaB-
JIEHHs pe3yJIbTaTaMi Hay9HO-HCCIIe[0BATeIbCKOM eATENbHOCTH ¥ KOMMepIHaIu3alliy IpaB Ha
0BBEKTE I/IHTCJ'IJ'IeKTyaJILHOI/I COOCTBEHHOCTH (HK 8); '
crioco0eH BECTH OPraHU3aIfI0, COBEPIICHCTBOBAHUE M OCBOEHHE HOBBIX TEXHOJIOIHIECKUX npo-
IIECCOB IPOM3BOICTBEHHOTO MpOIEcca Ha MPeIIPUITHH HIH y4acTKe, KOHTPOJb 3a coOirose-
HHEM TEXHOJIOTHYECKOM JIMCIHILTHHEI, 06CITY KUBAHHEM TEXHOIOTHYECKOr0 060y IOBaHHUS 1 Ma-
muH ([TK-10); : :
CII0cOGeH OpraHM30BaTh PaGOTHI M0 OCYMIECTBICHUIO aBTOPCKOrO Haa30pa MpH IPOU3BOJICTBE,
MOHTa)e, HAIA/KE, ClIaul B AKCILTyaTaI[uIo IPOAYKIMA 1 06beKkToB npoussozcTa (11K-16)
Tpebosanus K 6b1nYCKHBIM 3HaHuﬂM,.yMeHuﬂM u komnemeHyusim. MarucTpaHT J0JDKEH:
3HaTh: :
COBpPEMEHHBIE CHCTEMBI [IEHTPATN30BAHHOTO BOJIOCHAOKEHHUS;
METOJIMKA aBTOMATH3AIMH, ONITHMH3AIHH] ¥ SHEPro3(p(HEKTUBHOCTH CHCTEM BOJOCHAOKEHHS;
CII0COOBI Pe3epPBUPOBAHHUS, IOBBIIIEHHS mnByqécm- 3JIEMEHTOB CHCTEM: BOIOCHA0KEHHS.
VMerth: ’ :
POBOJIUTH FHI[paB.TI-H‘ICCKHCpaé‘-ICTBI BOJISTHBIX CeTeH;
IPOBOJHUTH aHAJIN3 HAJIE)KHOCTH onpeneneHHe (akTopOB ¥ MapaMeTpOB, MOBBIIAIONIHNX HAIEXK-
HOCTB CHCTEM BOJOCHAGKEHHSL.
Buaaaers:

COBpPEMEHHBIMH METOJAMHU ITPOCKTUPOBAHMUA U paciCTa cereit BOI[OCH&6)KCHI/I5I.



4. CTPYKTYPA Y COJAEP)KAHUE JUCHUIINHBI

«IIpOCKTHpOBaHHe n‘pac‘leT CHCTEM Bouocnaﬁmemm»

O61mas TpyA0EMKOCTh AMCIHUILIMHBI COCTABISET 3 3aYETHBIX SANHHIIBL, 108 gacos.

Buzsl yae6Hol paboTsl, Bitodast| OObem | QOpMBI TEKY-
' S | CaMOCTOSITENTbHYIO paboty cry- | y4eOHOH |mIero KOHTPOJIA
£ | ZeHTOB U TPYHOEMKOCTH (B yacax) | paboThl, ¢ | yCIIeBaeMOCTH
No Pasiien (1eMa) ) %' 2 2 0 IpUMEHe- | (1o HeoensM
/ : S S wol® wl o e o, | HIEM HH- | cemecmpa),
1 R T S | 8 5|8 &8 4 o|X|repaxmus-| do -
5 ElgEleois 2 TT0 pMa IpoMe
> 5 E‘g 8.9 &gl O | & |HbIX MeTO-| KyTOUHOH at-
| R > " L§ ok e ™ | 0B (B 4a- | TecTanuu (1O
: = S e cax/%) | cemecmpam)
1 |CxeMbl M CHCTEMBI BOZIO- |
cHabxenusi. HopMel u
PEKUMBI BOLOCHa0MKe- 2 2 4 2 3/50%
nust. TpaccHpoBka Bofo- |
MPOBOIHOM CETH.
2 |MoHTa)kHas cxema.
Tpy6s1 1 apMaTypa. IIpo- ) 4 4 12 4/50%
eKTHPOBaHHE U pacueT
BOJIOBOIOB,
3 |['uapaBiIuvecKuil pacyeT
BOJIONPOBO/IHOM CETH. 2 4 6 12 5/50%
3akonsl Kupxroga. :
4 |OmnpeneneHue eMKOCTH U
pa3MepoB BOJIOHATIOPHOM | :
GariHu ¥ pe3epByapoB. | 2 2 6 13 4/50%
30HUpPOBAHHE CHCTEM BO-| |
IOCHAOKEHHUSI.
UTOTrO 14 | 18 49 |KTI| 16/50% |JXeaMex
(27 uacoB)

5. OFPA30BATEJIbHBIE TEXHOJIOT'MY TP OCBOEHUU TUCHUIIIMHBI

((HpOCKTHpOBaHI/le H pac4yeT CHCTEM BOIIOCHaﬁ)KeHHﬂ»

5.1. OcHOBHBIE BH/bI 00pa30BaTeJbHbIX TEXHOJIOTHH, HCIO/IB3YEMBIX IIPH H3Y1€HHH

AUCHHITIHHBI «HpOCKTHpOBﬂHPle H pac4yeT CHCTEM BOJ_IOCHaﬁ)KeHHﬁ»

I[II;I U3YYCHUS TUCTTUIIMHBI HUCIIOJIB3YIOTCS CICAYIOIIHNE OGp&BOBaTCJIBHbIe TEXHOJIOTHH:

npoeeaeHue JIEKYUOHHBbLX 3aHﬂmu12, Ha KOTOPBIX U3J1aracTcs TCOpCTI/I‘{eCKHﬁ Matepuall ¢ UCI0JIb-

30BaHUEM KOMIIBIOTCPHBIX U TEXHUYECKUX CpEICTB (‘-ITeHI/Ie JIEKIIUH C HCIOJI30BAaHUEM IIPOCK-

TOpa, TOKa3 KHHOMUIEMOB ¥ JIp.), HalPaBJIeHHBIX Ha IPHOOPETEHHE CTYICHTOM TEOPETHHICCKIX

3HAHUH;

npakmu4eckue 3anAmuAl — NpeIHAa3HAYCHHBIC I HPaKTHICCKOI'0 3aKpEIICHUS TEOPETUIECCKOT'O

Kypca'n OCBOCHHS CTyHeHTaMI/I OCHOBHBIX METOJUK pacyeTa B Kypce JUACUHUIIIUHEL,

l’lpO6]I€MHOe o6yqeuue — JUIsL CTUMYJIMPOBAHUS CTYICHTOB K CaMOCTOATEIIbBHOMY npnoﬁpeTeHmo

3HAHHUHI B KOHIIE JIEKITUHA CTyIIeHTaM 33Jar0TCs BOIIPOCHI IO TEME JICKIINH, a Ha CJ'[CI[y}OHICﬁ JICK-

LMK TPOU3BOIMUTCSI YCTHBIH ONPOC U 00CYXKIACHHE OTBETOB;




camocmosimenvHas paboma CTyIEHTOB peJHa3HaYeHa I BHEAY IMTOPHON PabOTHI CTYICHTOB
[0 3aKPEIICHHIO TEOPETHIECKOro MaTepnéna U 110 M3YUYEHHUIO JIOTIOJHUTENIBHBIX Pa3esioB JIUC-
[UTLTMHB] ¥ BKJIIOYAET: TIOATOTOBKA K JIEKIHAM, Tab0paTopHBIM paboTaM, 0pOopMIIeHHE KOHCIIEK-
TOB JIEKIH, HANMCAHIE OTYETOB MO 1abopaTopHbIM paboTaM, HanmHcaHue pedeparos, paboTa B
3JEKTPOHHOM 00pa30BaTEIbHOM CpeE;

V nenbpHbBIA BEC 3aHATHIM, IIPOBOAUMBIX B HMHTCPAKTUBHBIX (bopmax, OIIpEeaCIACTCS TJIaBHOU

LEJIBIO. ITPOTPaMMBI, OCO6eHHOCTI_)}O KOHTHHICHTA o6yqa10mnxcﬁ U COIEepKaHMEM KOHKPETHBIX JTHC-

IIATUTAH, ¥ B [[eJIOM B Y4eOHOM IIpOIlecce OHH COCTABIIOT 50% ayIMTOPHBIX 3aHSTHI.

5.2. IIpakTu4yeckue padoTnl

Ne No Siess Kon-Bo
HaumenoBanue paboTsl
n/m | paszena 4acoB

1 3 PesxuMBbl BOIOTIOTPeOIeHNS B HACEJICHHBIX ITYHKTaX ¥ Ha IIPOMBIII-
JIEHHBIX TpeanpusaTHaX. Onpeaenenne Ko3pHUIUEHTOB CyTOYHOH U 2
4acoBOM HEPAaBHOMEPHOCTH U PaCYETHBIX PACXOOB.

2 1 OmnpeieNieHue TIOTEPh HAIIOPa Ha Y4acTKaxX BOJOIPOBOIHOM CETH 5
BOJIOBOJIOB.

3 2 Onpe/eneHue ONTUMATBHBIX THAMETPOB TPYOOIIPOBOIOB M CKOPO- 4
CTeM IBUIKESHUS BOJBL.

4 5 ['upaBIHYecKye pacueTsl TPyOOIPOBOIOB IIPH [OCIIeI0BATEb-
HOM, U TIapalIeIbHOM COEAMHEHHSX, U IIPH HENPEPHIBHOM pa3aayu 2

‘ BOJIbI U3 TPYOOIIPOBOJIOB.

5 3 T uapaBIuYeckuii pacyeT TYIMKOBOM BOJOTPOBOHOH CETH. 2

6 2 ['BapaBIMUYeCKUii pacyeT KOJIBIEBOH BOJIOIPOBOIHON CETH 2

7 o ITbe30MeTpuyecKkue poduiIx BOJOIPOBOIHOM CETH Ha Yac MaKCH- 2
MaJIbHOI'0 BOJOITOTPEOICHNS B BO BpeMsI [T0XKapa.

8 18 OrmpeziesieHre CHIKEHHS pacxo/ia BOIbI IPU aBapHAX Ha BOIOBO- 5

- lmax :

9 - OrmpesieNneHre KoMYecTBa 30H 00C/IyKMBAHHUA BOJIOIPOBOZIOM B )

HAaceJICHHOM ITYHKTE., :

o0k Slia DR S D

6. OLIEHOYHBIE CPEJCTBA JJIsI TEKYLIEIO KOHTPOJISI VCIIEBAEMOCTH,
[IPOMESKYTOUYHOI ATTECTAIIMY 110 UTOTAM OCBOEHHS TUCIAILTAHBI
1 YYEBEHO-METOJINYECKOE OBECIIEYEHHE CAMOCTOSITEJIbHOU PABOTBI
CTYJIEHTOB

6.1. Borpoce! K 9K3aMeHy
CHCTeMbl BOJIOCHAGIKEHHST U HX KIACCH(HKALIH.
CXeMBI BOJIOCHAGKEHHS U OCHOBHBIE 3JIEMEHTEI CHCTEMBI BOJIOCHA0KEHHS.
Hopmer BonorIOTpe6neHn31 BOJBL -
Pesxumpl Boponotpebnenns. KospduumenTst HepaBHOMEPHOCTH BOLOIIOTPEOICHHUS.
PacuerHble pacxo/bl BOJIBL.
CB0oOOAHBI HATIOP B BOJONPOBOIHOM CETH.
HasHaueHue 1 KIacCHUKAIHS BOAOTIPOBOHBIX CETell i BOJOTIPOBOIOB.

TpaccupoBka BOIOIPOBOJHOM CETH. .




9. TI'paduxu BoXOIOTPeOIECHHUS: ):(H(b(bepeﬁuhaanmﬁ, UHTET PAJIbHBIHN.

10. PacyeTHBIE pEXKUMBI CHCTEMBI [I0/Ia91 U PACIPE/ICICHUS H PACIIPE/IEICHUS BOJBL.

11. CBOGOIHEIE HAIOPBL B PACTIPENETUTEIBHOM CETH U B BOZOBOAAX.

12. OcoBeHHOCTH pexXuMa PabOThI CHCTEMBI BOJOCHAOKEHHUS! IIPH ITOKape. CucTeMBbl TOXapoTyIIIe-
HUSI HU3KOTO U BBICOKOTO JIaBJICHHS.

13. OcHOBHBIE TPeGOBAHHS, TIPETBABIISEMEIE K BOJOIPOBOIHBIM CTsIM. THITBI CeTeH.

14. OT60p BOABI U3 CETH. ' »

15. OmpeienieHHe TUaMETPOB BozlonpOBoz[Hﬁx JIMHMHA [IPU 38JaHHOM PAacueTHOM PacXoze.

16. DxoHOMHUUYECKHUH (aKTOp MpH onpenéneﬁnn ONTUMAJIBHOIO JUAMETPa pr6onp030)la. [Ipenens-
HbIe PACXOJIBI TIPH Pa3IMYHbIX 3HAYCHHUSIX SKOHOMHUYECKOT0 (hakTopa.

17. MUHAMAITbHASI, ONITUMAJIbHAs W MaKCHMaIbHO JOMyCTHMAas CKOPOCTh JBMXKEHUS BOJBI B BOJO-
MIPOBOJHOM CETH.

18. ITpezenbHbIE PACXOIBI VIS PA3INYHBIX 3HAUCHHH IKOHOMUIECKOr0 (akropa.

19. Torepu Hamopa B Tpy6omnposoaax. Tabmuusr @.A. Illesenesa.

20. OmpeieieHNe BEIUYHH MyTEBBIX ¥ TPAH3UTHBIX PACXO/IOB B CETH.

21. Beibop maTepuaioB pr60np01zoz[013.

22. OcHOBHAas BOJIOIPOBOaHAs HOpMyIIa.

23. OmpeniesieHue BeIMYHHBI HAIIOPa, CO3/[aBaeMOro HacoCaMy NMEPBOro U BTOPOTO MOALEMA.

24. TuapaBIHYeckuil pacdeT KONBLEBBIX BOAONPOBOIHBIX CETEH. HauanpHoe TOTOKOpacmpeaese-
HHE.

25. Metozs! BHYTpPEHHEH yBA3KH KOJIBIEBBIX BOJOMIPOBOIHBIX CETEH.

26. HaropHble rpaBHTAIHOHHbIE BozoBokL OGecmeyenue GecriepeGOHHOCTH T0Ja41 BOJBI BOZOBO-
JIaMH. :

27. Oco6eHHOCTH MPOSKTUPOBAHNS HarHETATEIIBHBIX BOZOBOIOB.

28. MeTo/ibl onpeAeIeHHUs 06LeMavpermepy}omnx U 3aMacHbIX EMKOCTEN.

29. [ToHsiTHE O 30HHBIX CHCTEMAX.

30. DxoHOMHUUECKHI 3P PEKT 30HUPOBAHUS.

6.2. Kypcosoit npoéKT

Iles1b10 KYPCOBOIO MPOEKTA SBISICTCS IIPUBUTHE HABBIKOB PACUeTa, POCKTHPOBAHHS, CTPO-
UTETbCTBA U peKOHchyKunn (MOZIepHHU3aIKI) CHCTEM BOJIOCHAOKEHHS HACEIEHHOT0 MyHKTa H IPO-
MBIIUIEHHOTO MPEAPHATHS. : - :

KypcoBoii MpOEKT BHIIONHAETCS [0 HHAMBUYaTIBHOMY 3aJ1aHHUIO.

KypcoBoii MPOEKT COCTOUT U3 PACUETHO-TIOACHUTEIBHOH 3aIICKH 1 rpaduyecKoil 9acTu.

Pacuemno-nosichumenvras 3anucKa.
1. 3amaHue Ha MPOECKTHPOBAHHE.
2. Pacuer o61mero BogonoTpedaeHus HACEJIEHHOTO ITYHKTA:
e pacxoj BOIBI Ha XO3AHCTBEHHO-IIHTHEBBIE HYK/IbI HACETICHHUS;
e pacxo] BOABI KOMMYHAIbHBIMU MPEAIPHATUAMH;

® pacxol BOAbI HA IIPpOU3BOJACTBEHHBIC U OBITOBBIE HY>XJbI IPOMBIIITIEHHOTO NpEOITPUATHS,

6



Sl ROyt o

e pPacXOoJ BOJIBI HA MTOJIUB TEPPUTOPUH HACEIEHHOTO ITYHKTa;

® pacxo] BOJBI Ha MT0XKAPOTYIIEHHE.

[TocTpoeHHe CYyTOUHBIX TpaGUKOB BOAOIOTPEOICHUS HACETIEHHOTO MYHKTa B pab0Thl HACOCHOH

CTaHIIMK BTOPOIO IOJBEMA.

TpaccupoBKa CeTH.

OmnpeiesieHne EMKOCTH B pa3MepoB 6aka BOJOHANOPHON OallHHy.

OmnpeneneHue eMKOCTH U pa3MEPOB PE3EPBYapPOB 4HCTOH BOJBL.

[ToaroTroBka CeTH K T'HIPABINYECKOMY pacUeTy:

e OIpeJeNeHre OCHOBHBIX PACYETHBIX PEKUMOB pa60Tm CHCTEMBI ITO/IaYU U pacIpeIeICHus
BOJIBL; :

e OmpejeNeHHE yIEIBHOIO PACX0La, ITyTEBEIX M Y3JI0BBIX OTOOPOB BOJBI U3 CETH;

e IIpeIBapUTEIbHOE IIOTOKOpPACIPEIEIEHHE BOIBI Ul OCHOBHBIX PACYETHBIX PEKHMOB;

e  BHIGOP ONTHMATBHEIX THAMETPOB TPYO Ha MATMCTPANISIX U Ha3HAUEHUE TUAMETPOB TPYO Ie-
pEMBIYEK.

I'mapaBnudeckuil pacuet (yBs3Ka) BOJONIPOBOIHOM CETH HACETEHHOTO IIHKTA.

OnpeneneHHe JUaMETpPOB BO,ZIOBOILOB, Hamopa HacoCOB U BBICOTHI BOHOHaHOpHOﬁ GaHIHI/I;

10. [TocTpoeHue MbE30METPUIECKOTO IPOPHMIIS.

11. TTox6op HacocHOTo 0GOPYHOBAHHS W IIOCTPOSHHE rpaduka COBMECTHOH pabOTHI HACOCOB Ha

BOJIOBOJIBL.
I'pagpuueckas wacmo
e HanmeHnoBaHue yepTexa : MacmTtab e s
/1t CPEICTBO
1 ITnan HACENEHHOrO IYHKTa C TPACCHPOBKOM BOJOBOJIOB 1 1:10000
BOJIONTPOBOJHOM CETH C yKa3aHHEM HOMEPOB y3JIOB §
2 | Pacuernas cxema ¢ yKazaHHeM JIMH y4acTKOB U JHaMET-
POB TpyOOIIPOBOIOB, a TAKIKE PACIIOIOKCHUEM COOPYXKe- 1:1 000
HUH. ’ AutoCAD
3 [Ipe30MeTpHYeCcKuii PO b 10 KOHTYPY KoJbLeBo# Bo- | Mr 1:1 000
JIOTIPOBOJTHOM CETU ' o : Ms 1:100
4 | IInan u npoduib KOIOALA. 1:10
JleTamupoBKa KOJIbLIa CETH SR 1:5000

OGO S G e DRt

6.3. Boripocsl k CPC

CHCTeMBI M CXEMBI XO3SIMCTBEHHO-ITUTHEBOI0 BOJIOCHA0KEHHS.
Kareropun HaIeHOCTH TIOJIa9H BOJIBL i

HopMH BOZOTOTPEOICHHUS.

PexxuMbl BOIONIOTPEOICHHS.

Omnpeie/ieHHe PACYETHBIX PACXOIOB BOJIBL.

JIoKabHBIE CHCTEMBI BOJOCHA0KEHNS.

Omnpe/enenne CBOGOIHBIX HAIOPOB B CETH.

OmnpeenieHne BeJUYHHBI HAIIOPa HACOCOB BTOPOT0 M MEPBOTO MOIbEMa.

PaGoTta BOIOIIPOBOAHOMN CETH IIPH IOXKApE.
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BeiGop Marepuaia u Tura Tpyo ,uim BOZIOTPOBOTHOMN CETH ¥ BOJIOBOJIOB.
DKOHOMHUYECKHH (HaKTOp IS onpez[eneﬂm JuameTpa pr6. [IpenensHbBIE pacXo/Ibl.
OmpenernieHue MOTEPh HAlOpa Ha y4acTKax BOAOIPOBOAHOM CETH.

OcHOBHas BOAOIPOBOIHAS (hopMyJIa.

TpaccupoBka BOJOIIPOBOIHON CETH.

Pacyer pa3BeTBI€HHON BOJONPOBOJHON CETH.

[TocTpoeHne IMHUHN THE30METPHUUECKUX HAIlOPOB.

['uapaBiuyecKuil pacyeT KOoJIbLeBOH BOJOIPOBOIHON CETH.

HauanpHoe moToOKOpacipeeacHue.

VBs3Ka KOJIbLEBON Bononpoiaozmoﬁ CETH.

ITocTpoenne rpaduKoB Mbe30METPHYECKUX JIMHUA Ha 9aC MaKCHMalTbHOTO BOJIONOTPeOIEH S 1
IIpU MTOXKape.

JleTasmmpoBKa BOJOIPOBOJIHOM CETH. Coopyx(eHHx W apMarypa Ha BOJIOIIPOBOJHOM CETH.
CucTeMBl HAIIOPHBIX BOJOBOIOB. ['paBUTAlMOHHBIE (CAMOTEYHBIE) HAIIOPHBIE BOJOBO/IBL.
OcOoOEHHOCTH MMPOSKTUPOBAHUS HarHETATEIbHBIX BOJOBOJIOB.

TToHsITHE O 30HHBIX CHCTEMaX BOIOCHAOKeH . THITHI 30HHBIX CHCTEM.
TeXHIKO-2)KOHOMHYECKOE 000CHOBAHNE 30HUPOBAHHS.

DKOHOMUYECKHH dPPeKT 30HHPOBAHHSL.

OmpenenieHue eMKOCTH PE3EpPByapoB quCTOM BOJIBL.

Ha3sHaueHue BOJOHAIIOPHON OALIHYU U OIPEE/ICHIE TI0JTHOH BMECTHMOCTH 0aKa BOJOHAIIOPHOM
OamHu. :

[THeBMaTHYECKHE YCTAHOBKH IIEPEMEHHOTO J@BIICHHSL.

[TneBMaTuyeckue YCTaHOBKH IIEPEMEHHOI'O JaBJICHUS. BOZ[OHaHOpHBIe KOJIOHHBI.

7. YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHHAIIINHBI «IIpoeKTHpOBAHME H PACYET CHCTEM BOI0OCHAOKEHHSD

7.1. OcHOBHAsI JIMTEPATYPA. :
AnexceeB E.B., Bukymura B.B., Buxymun I1.J]. OCHOBBI MOJIETIPOBAHHS CHCTEM BOJIOCHA0Ke-
HHUS ¥ BOJOOTBEIeHH)s: yueb. mocobue. — M.: MI'CY, 2015. — 128 c. (3BC «IPRbooks»)
JIsamaes b.®., Kupunenko B.1., Hemo6oB B.A. Cucremsbl BOJOCHA0YKEHUS M BOJOOTBEICHUS
3nanuii: yaeb. nocobue. — CII6.: [Tommrexuuka, 2012. — 304 ¢. (OBC «IPRbooks»)
Caitpuymaos C.I11. Tuapasivka cucTeM BOAOCHAOKEHHS M BOJOOTBEICHUS: yuel. mocobue. —
M.: ACB, 2012. — 352 c. (3BC «KoHCyIbTaHT CTyIEHTa»)
Camapun O.]]. Tupapindeckie pacueTs! HEXKEHEPHBIX CHCTeM: crpas. mocobue. — M.: ACB,
2014.- 112 c. (OBC «KOHC}/HETaHT CTYICHTA))
repenmuxt JI.B. ['mapasmuka: y4eGHUK 1/is By30B. — M.: Jlanb, 2015. — 656 c. (OBC «Jlanp»)

7.2. JlonoIHATeLHAS TATEPATYPA -

Bukysus I1.J1., Buxymuna B.B. Tunpasiuka cucteM BOJOCHA0KEHHS M BOTOOTBEIEHUS: yUueO-
k. — M: MI'CVY, 2014. — 248 ¢. (OBC «IPRbooks»)



10.

et il

b

['HapaBiIuKa CHCTEM BONOCHaGXeHHMst W BojoorBefeHms: yue6. mocobme / JI.C. CxBopios
[ 1p.]. - M.: Apxurekrypa-C, 2008. — 255 c. (bubn. Bal'y)

maxos [.H. Dxcrtyararms 060pyI0BaHUs B CUCTEM BOJOCHAGKEHHS M BOJIOOTBEIEHHUS: y4e0-
HEK. — M.: Undpa-M, 2015. — 237 c. (OBC «Znaniumy)

XKyp6a M.I"., Coxonos JL.U., ['oBoposa XK.M. Bonocuabxenue. IIpoeKTHpOBaHHE CHCTEM U CO-
opyxeHuit: yue6. mocobue B 3 T1. — M.: ACB, 2010. [T. 1. Cucrems! BOJOCHAOXXEHHM S, BOIO3a-
6opubie coopyxerus. — 400 c.; T. 2 OuncTka 1 KOHIUIHOHUPOBAHKUE NPUPOIHBIX BOI. — 496 c.;
T. 3. CucreMsl pacrpesieenus i nogadn Bojpl — 256 ¢.] (ObC «KoncynpTaHT CTYJICHTa»)
Jlanmmes H.H. T'uxpaBnuka: yueOHUK. — M.: Axanemus, 2012. — 269 c. (bu6n. Bal'V)

Hasaposa B.1. CoBpemenHble cucTeMbl BofocHa0kenus. Komousl, CKBaXHHEI U IPYTHE BOA-
Hble HCTOYHHKH. — M.: Pumon Kiaccuk, 2011. — 318 c. (bu6n. Bal'Y) :
OpﬁOB E.B. BonozabopHsie c'oopyxcéHHﬂ 13 IOBEPXHOCTHBIX HCTOYHHKOB: yueb. mocobue. — M.:
MI'CY, 2013. - 100 c. (OBC «IPRbooks»)

Opnos E.B. UmkeHepHBIE CHCTEMBI 3IaHAN 1 COOPYKCHHU. BonocHabxeHre 1 BOJOOTBEICHHE:
y4e6. mocobue. — M.: ACB, 2015. - 216 ¢. (9BC «KoHCYNBTaHT CTyACHTA»)

ComoB M.A., Ksutka J.A. BogocHabxenue: yuebnuk. — M.: Uudpa-M, 2014. — 287 c (ObE
«Znaniumy) =

VYxun b.B., I'yceB A.A. T'mnpasmuka: - yue6Hnk. — M.: Hudpa-M, 2014.- 432c. (OBC

«Znaniumy)

7.3. [lepuoanveckue H3AaHUsI

«ABOK».
«Boma Magaziney. .
«BomocHabkeHNue U HHKECHEPHBIE CHCTEMbD). .

«HoBBIe TEXHOJIOTUH U 06opy110BaHHe B_VBOJ_IOCH3_6)KCHI/II/I U BOAOOTBEACHHUU .

74. I/IHTépHeT-p_ecypcbl

http://automation.croc.ru / KPOK — MnkeHepHble CHCTEMbI 31aHHUA.

http://pump.ru/ // 3A0 «Bomocrabxenue u BomoorseneHuey.
http://raww.ru/ / PABB — Poccuiickast acconuanus BOJOCHa0XEHHS H BOIOOTBEICHHL.

http://www.abok.ru // ABOK — Hekommepueckoe TTapTHepcTBO HEXKEHEPOB IO OTOIUICHUIO, BEH-

TUJIALUHA, KOHIUITHOHUPOBAHUIO BO31yXa, TEIJIOCHA0KEHUIO U CTpOHTGHI:HOfI TeHHO(I)I/ISI/IKC.

8. MATEPI/IAJIBHO-TEXHPI‘IECKOE OBECHEYEHUE AUCHHUIIJIMHBI
«IIpoeKTHPOBAHHE M PACYET CHCTEM BOJXOCHAGKEHHUS '

IIJ'ISI IIPOBEACHUSA JICKIHMOHHBIX 3aHATUH €CTh ayJuTOpHs, OCHAILICHHAS MyHBTI’IMeﬂﬂﬁHbIM

060pyI0BaHHEM ¥ KOMIIBIOTEpOM. JIisi POBEJICHHs PAKTHYECKUX PAOOT HMEETCs naboparopus,

OCHAIIEHHAs! CJIeIYIOMKM 000pyI0BAHHEM: TUAPABINYECKHH CTEH T, CTEHI PETyIMpPYIOmeH 1 IPEO-

XpaHHTeanOﬁ apMaTypbl; KOMIIJIEKT na6opaTopH0r0 O60pyI[OBaHI/I$I «ABTOMAaTH3ALMs CUCTEMBI BO-

IIOCHa6)KeHI/I$I A BOJOOTBEIOCHUS). |
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