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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 AUCHUIITHHE

K ocHoBHBIM meJsaM OCBOCHHUA JUCHHUIIIIMHBI ((Hapy)KHbIe CCTHU BOI[OCHa6)KeHI/ISI n
KaHaJIu3alnum» CJICAYCT OTHCCTH!

- (dopMupoBaHHE KOMICTCHIMN OOy4aromerocss B o00JacTd BOJAOCHAOXKEHUS W
BOJIOOTBEJICHUS;

- MOJTrOTOBKAa OOYy4aromerocs K JAEATENIbHOCTH B COOTBETCTBUU C KBaJTU(UKAIIMOHHON
XapakTepucTukond OakamaBpa 1o HampasieHuto 08.03.01 CrpouTenbcTBO, B TOM YHCIE
(opMHpOBaHNE HABBIKOB pacueTa HapYKHBIX CETel BOJOCHAOKECHHS U KaHAJIM3ALHH.

K ocHOBHBIM 3asayamM OCBOeHMs AUCHUIUIMHBI «HapykHble ceTH BOJOCHAOXKEHUS H
KaHAIM3aLUU CIIEAYET OTHECTH:

- U3y4YeHHe HOPMATHUBHOM 0a3bl IO HAPYXKHBIM CETSAM BOJIOCHAOKEHUS U KaHAIM3AIIHUH;

- U3y4eHHE IPUHIUIIOB TPACCUPOBKU M KOHCTPYHUPOBAHHS HAPYKHBIX CETEH BOJOCHA0KEHUS
U KaHaJIU3alui,

- U3y4eHHE MMPUHIIMIIOB pacyeTa Hapy>KHBIX CeTeH BOJOCHA0KEHUS U KaHAJM3AINH;

- W3YYEHHE TMPUHILUIIOB CTPOUTENHbCTBA, JKCIUIyaTallUM W IyCKOHAJIAJOYHBIX paboT Ha
BOJIOTIPOBOAHON CETH, a TaKKe TEXHHUUECKOW OJKCIUTyaTallud, OOCITYKMBAaHHSA UM PEMOHTa
BOJIOOTBO/JISIIIIMX CETEH.

O6yuenue o gucuuruinHe «HapyxkHble ceTh BOJIOCHAOKEHHS U KaHAJIM3AIMN» HAIPABJICHO
Ha GOPMUPOBAHNE Yy OOYIAIOIIUXCS CISAYIONUX KOMITCTSHITHI:

Koa u HaumeHoBaHue NuaukaTopbl 10CTHKEHUSI KOMIIETEHIMH
KOMIIETEHIIM i
TIK-1. Crioco0OeH BBIIOIHATE HIIK-1.1. BwiOupaer wucXOmHBIC  AaHHBIC  JJIA
paboTHI IO MPOCKTUPOBAHUIO npoextupoBanus OI1/]
00BbeKTOB MpohecCHOHATBHOM HIIK-1.2. BriOupaeT HOPMAaTUBHO-TEXHUYECKUE U
nestenpHOoCcTH (OIT/]) HOPMAaTHUBHO-METOJNYECKUE JIOKYMEHTBI,

omnpenensone TpedoBanus s npoekruposanus O]
NIIK-1.3. BeiOupaeT aHanoru ¥ TUMOBBIE TEXHUYECKHE
(TEXHOJIOTUYECKHE) pelIeHHUs] OTJCIbHBIX 3JIEMEHTOB U
y3noB OIIJl m wux apanrauus B COOTBETCTBHM C
TEXHUUYECKUM 33JJaHUEM

NIIK-1.5. BeiOupaer ob6opyaosanue u apmatypsl OILJ]
UIIK-1.6. T'oToBUT 1 odopmisieT rpaduyeckyro 4acTh
MIPOEKTHOM U paboueit nokymenrtanuu OI1J]

I1K-2. CriocoGeH BBIOTHATD NIIK-2.4. Bemonsser ruapasiandeckue pacuérsl OI1/]
o0ocHoBanue npoekTHbIX pemeHnit | UIIK-2.6. [0TOBUT TEKCTOBYIHO 4YacTh MPOEKTHOU
CHCTEM TEeIUIOra30cHa0X eHus, noxymeHTanuu OITJ]
BEHTWISILIMM, BOJOCHAOKEHUS U
BOJOOTBE/ICHHUS

2. MecTo0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrPaMMbl

JlucuumiauHa OTHOCHTCS K 4acTH, (HOpMHUPYEeMOHl YyYacTHHKaMH OOpa30BaTENIbHBIX
oTHomeHui 6;10ka b1 «Jluctunmuael (MOIYITH)».
JlucuuIuiiHa JIOTHYECKH B3aWMOCBSI3aHA CO CIICIYIOIIMMH JUCIUIUTHHAMH M TTPAKTUKAMHU

OOII:
«MexaHHuKa JXUJIKOCTH 1 Ia3a,
«OCHOBBI BOJJOCHA0KEHUS U BOJIOOTBEICHUSY,
«Harnerarenu U TEMJIOBBIE IBUTATEIIN,
«BHYTpeHHHE CUCTEMBI BOJIOCHAOKEHUS U BOJIOOTBEICHHS»,
«McTouHUKH B cHUCTeMBI TerocHabkeHust nmpeanpusatuii u KKX»,



«[IpousBoacTBEHHAs MPAKTHKA (TEXHOJIOTHYECKAs )»,
«[IpousBoacTBEHHAs PAKTHKA (TIPEAIUTIIIOMHAS ).

3. CTpyKTypa U cofep:KaHue U CUUIIINHBI

OO11ast TPYI0EMKOCTh JUCIUILIHHBI COCTaBisieT 5 3aueTHbix equnuil (180 vacos).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

Ne . KouunuecTBO CemecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB o)
1 | AyautopHble 3aHATHSA 72 72
B tom unciie:
1.1 | Jlexuuun 36 36
1.2 | CemmuHapcKue/IPaKTHUECKUE 3aHATHUS 36 36
1.3 | JJaGoparopHbIe 3aHATHUS
2 | CamocTosiTeJibHasi padoTa 108 108
B Tom uncie:
2.1 | BeimosiHeHHE JOMAIITHETO 3a/1aHUs
2.2 | CaMOCTOSITENTLHOE H3YICHHE
3 IIpome:xyTOUHAsI aTTEeCTALMSA
3ayet/nud.3aueT/>K3aMeH JK3aMeH JK3aMeH
Htoro 180 180
3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTITIHHBI
3.2.1. OuHnas dpopma oOyueHUs
TpyaoeMkocThb, yac
AyautopHas pa6ora 2
Ne Pa3nensl/Tembl ° - 28z &= - g
n/n AUCIHUTLTHHBI 3 = e = | 2 & 3 g g S
2 e |EEz/ &z| E&| 8=
= = 8 9 & @ S © =
SE | S == | &
@)
1 Pasnen 1. BononpoBonHbie cetn 90 18 18 54
1.1 | Tema 1. Ompenenenus. 2 10
Knaccugukanus cucrem
BOZI0OCHA0OKeHUs. MaTepuabl
HJIEMEHTOB CUCTEMBI BOJJOCHAOKEHHUSI
1.2 | Tema 2. Bogonorpebienue 2 11
HACEJICHHOTO MYHKTAa. PeXUMBI
BOJIOTIOTPEOJICHHS
1.3 | Tema 3. Cxemsl cucTeMm 6 11
BoflocHaOeHus. [ mapaBnuueckne
pacyeTbl CUCTEM
1.4 | Tema 4. KoncTpynpoBaHue 371€MEHTOB 2 11
CHCTEM BOJJOCHA0KEHHUSI




15 | Tema 5. CtpouTennCcTBO, 6 11
AKCIUTyaTaIs ¥ TyCKOHAIAJOYHBIC
paboTHI Ha BOJIOIIPOBOJIHOM CETH

2 Paznen 2. BogootBoasiiue ceTu 90 18 18 54

2.1 Tema 6. OO1ME CBEAECHUS O CUCTEMAX 2 4
BOJIOOTBEJICHUSI HACEJICHHBIX TYHKTOB

2.2 Tema 7. CucTeMbl U CXEMBI 2 5
BOJOOTBEICHUS

2.3 | Tema 8. OCHOBBI THIPABIIHYECKOTO 2 5
pacyera BOJIOOTBOJISIINX CETEH

2.4 | Tema 9. Pa3paboTka cucTeMbl 2 )
BOJOOTBEICHUS

2.5 | Tema 10. TpybompoBoab! 1 3)

2.6 | Tema 11. CoopyxeHus Ha 1 5
BOJIOOTBOAIINX CETIX

2.7 | Tema 12. KoncrpyupoBanue 2 5
BOAOOTBOIAIINX CETCH

2.8 Tema 13. HacocHble craHiny B 2 5
CHCTEMaX BOAOOTBEACHUS

2.9 | Tema 14. Ceru 115 0TBOJA 2 5
aTMOC(EPHBIX OCAJIKOB

2.10 | Tema 15. OCHOBBI TEXHUYECKOMN 1 5
SKCILTyaTalluu BOJIOOTBOASIINX CeTeH

2.11 | Tema 16. O1eHKa TEXHUYECKOTO 1 5
COCTOSIHUS, OOCITY’)KUBaHHUE U PEMOHT
BOAOOTBOIAIINX CETCH

Hroro | 180 36 36 108

3.3  Conepxanue TUCHUNINHBI

Pa3pnen 1. BononpoBoaHbie ceTn

Tema 1. Onpenenenns. Kiaaccupukaums cucrem BogocHadxkeHus. Marepuanbl
3JIEMEHTOB CHCTEMbI BOJAOCHA0KEHUA

OcHoBHBIE TepMUHBI W ompeaeneHus. OOmas cxemMa CHUCTEMBbl BOJOCHAOXKEHHS IS
HACENIEHHBIX MYyHKTOB. HopMaTuBHO-TexHW4Yeckass 0aza [Uisi TMPOEKTHPOBAHUS, pacyera
BOJIOTIPOBOAHBIX ceTeil. TexXHHYecKue YCIOBHS Jisi NMPOCKTHUPOBAHUS. YKPYIMHEHHBIE 3JIEMEHTHI
CUCTeMBbl BOJOCHAO)KEHUs HaceleHHBIX NYHKTOB. Kraccudukamus cucreM BOAOCHAOXKEHUS.
OcobenHoctu BbIOOpa cucteM. MaTepuanbl, HCHONB3yEMbIE JUISI  JJIEMEHTOB  CHUCTEM
BOJIOCHaOeHMs1. Poccuiickuil v 3apyOeKHBIN OIBIT.

Tema 2. Bogonorped.ieHne HaceJIeHHOT0 MyHKTA. Pe:xkuMbl BogonoTpedaeHust

HopMaTuBHO-TeXHIYECKHE JOKYMEHTHI IO BEIOOPY HCXOMHBIX JAHHBIX I IPOSKTUPOBAHUS
CUCTeM BojocHaOkeHus. BonomorpeOieHue HaceneHHOTo myHKTa. IloTpeOuTtenu cuCTeMbl
BojocHaOkeHus1. Kparkas xapakrepuctuka. HopMbl Bo1onoTpeOaeHus: 4eM OMpeIeNiIIoTCs, OT Yero
3aBUCAT. BopomorpebieHne MPOMBINIUICHHBIMA MPEANPUATHIMUA. Pacxonbl Ha TOJWB 3€JICHBIX
HAaCaXJeHUN HaceleHHOro mnyHKTa. l[lokapHblii pacxoa s HACEJIEHHOrO0 MYHKTa. PexXumbl
BOJIONOTPEOICHUS] HACETIEHHOTO MyHKTA.

Tema 3. Cxembl cucTem BogocHa0keHus. ['mapaBiandeckue pacyersl CHCTEM

Cxembl cucTeM BOJIOCHA0KEHUSI HAaCeJIeHHbIX MyHKTOB. [IpaBuia BbIOOpa B 3aBUCUMOCTH OT
ycnoBuit. OcoOeHHOCTH, peKOMEeHAanK o BbIOopy. HopMaTHBHO-METOAOIOTHYECKIE JOKYMEHTHI
I TUAPABIMYECKUX PACUETOB BOJOMPOBOJHBIX ceTeil. PacueTHbie ciydau. ['mapaBinueckuid
pacueT CUCTeMbl BOAOCHaOXeHUsS. MeTOoNbl THUIPABINYECKOTO pacdyeTra BOJOMPOBOJHBIX CETEH.




OnpeneneHue pa3iavMYHBIX PAcXOAOB: YACIBHBIX, IIYTEBBIX, Y3JIOBBIX. YBA3Ka KOJBLEBOW CETH.
OcobeHHOCTH, METO/IBI M TIpaBHiIa yBs3KH. [Ibe30MeTprudeckuii mpouiib CUCTEMBI BOAOCHA0KEHHUSI.
OnpezneneHue Nbe30MeTpUYECKUX OTMETOK. CBOOOIHBIN, (PAKTUUECKHUI HATIOPBHI.

Tema 4. KoncTpynpoBanue 3JieMeHTOB CHCTeM BOJOCHA0KEHHUS

Coopyxenust Ha BogonpoBoHoM cetr. Koncrpyuposanue PUB (pe3epByap uncToi BOAbI),
TUIIOBBIE pelleHus. KOHCTpYKIMU KOJIOALEB. DJIEMEHTHI, BXOJSLIME B COCTaB KOJOJIa Ha CETU
BoslocHaOxeHus. HacocHoe oGopymoBanue st craHuuu Il mogbema. OcobeHHocTu BbIOOpa
Poccuiickuii u 3apyOexHbIii onbIT. HopMaTuBHO-TEXHUYECKHE JOKYMEHTHI IPU KOHCTPYHPOBAHUU
BOJIOIIPOBOJHBIX CETEH.

Tema 5. CrpouTeabcTBO, IJIKCIUIyaTanMs M IYCKOHAJag04Hble PpadoThl Ha
BOJIONIPOBO/IHOI CeTH

HopmaTuBHO-TEXHUUYECKHUE JOKYMEHTBI 110 CTPOUTENIBCTBY U AKCILIYaTallMi BOJOIPOBOJHBIX
cereil. MeToapl MPOKIAJAKU BOJONPOBOAHBIX CeTeM NIpU pa3iuyHbIX YcioBusax. OcobeHHOCTH
IIPOKJIAJIKU CETEH B CEMCMUYECKUX, CEBEPHBIX palioHax. MeToabl ¥ IOAXO01bI TP ITYCKOHAJIAJOYHbIX
paboTax Ha BOJONpPOBOJAHOW ceTH. CaHUTApHO-TEXHUYECKHE U IKOJIOTMYECKHE TpeOOBaHUS IpU
IIPOCKTUPOBAHUHU U CTPOUTEIBCTBE BOJONPOBOAHBIX ceTel. BO3MOKHBIE aBapuilHbIE CUTyaluu W
METO/Ibl YCTPAHEHHUSI MX BO BpeMs JKCIUTyaTauuu. ['mapaBianyeckue napaMmerpbl BOJOIPOBOIHON
CETU ¥ METOJBI UX KOHTPOJISI BO BPEMsI OKCIUTYyaTalluH CETH.

Paznen 2. BogooTBoasimue ceTu

Tema 6. O01mMe cBeleHUs] 0 CHCTEMAX BOJ0OTBedeHHsI HaceJeHHbIX NYHKTOB. KpaTkas
UCTOpPUSL PA3BUTUS CHUCTEM BoJoOTBeAeHHMs. OOmias cxema, 3JIEMEHTbl U THUIIBI CHCTEM
BOJIOOTBeIeHUs. B3anMOCBs3b pabOThI 2JIEMEHTOB CUCTEMBI BOJIOOTBEIeHUs. BO100OTBOsIIINE CETH.
Ha3nauenue u TpeOoBaHus K CUCTEMaM BOJOOTBEIACHMUSL.

Tema 7. Cuctemsl u cxembl BogooTBeaenusi. Hopmarusneie fokymentsl: @3, CII, CHullsi,
CTO (HOCTPOM 2.17.66-2012) u ap. CToumble BOAbI X HX KIaccH(pHKaiis. OCHOBHBIC HIEMEHThI
CUCTEM BOJOOTBEJCHHUS U BOJOOTBOASAIIUX ceTeil. CHCTeMbl M CXEMbl BOJOOTBEICHHS, HX
MPEUMYIIECTBA U HEOCTATKH, aHAJIN3 IPUMEHUMOCTH U 0OOCHOBAHUE.

Tema 8. OcHOBBI THAPABJIMYECKOr0 pacyeTa BOJ0OTBOASIMX ceTeil. [IpuHIuUmIbI
TU/IPABIMYECKOr0 pacueTa BOJAOOTBOIAMIMX ceTeil. TexHoiornueckue mnapaMmerpsl padoThI
CaMOTEYHBIX M HAMOPHBIX BOJAOOTBOASAIIMX ceTeil. MareMaTuueckue MOJENH, MPUMEHsSIEeMbIe AJis
orpezesieHus: napaMeTpoB paboThl BOJAOOTBOJSIIMX CETEH.

Tema 9. Pa3zpaGorka cucremMbl BOA0OTBedeHHMsl. TeXHUYECKOE 3aJaHHEe Ha Pa3pabOTKy
AJIEMEHTOB CHCTEMBI BOJOOTBENEHUS (BOJOOTBOAALIEH ceTn). ba3oBble MH)KEHEPHBIE M3BICKAHMS.
AHanM3 UCXOAHBIX JaHHbIX. [IpUHIKIIBI U TPUEMBI TPACCUPOBKU BOAOOTBOSIINX CETEH C yUETOM
penbeda MECTHOCTH, IUIAHUPOBKM HACEJIEHHOIO IYHKTa M TPOMBIIUIEHHBIX OOBEKTOB,
pacroIoKeHUsI BOJIOEMOB — MPUEMHHUKOB CTOYHBIX BOJ. [ MapaBiuyeckuil pacder u paszpaboTka
IPOJOIBHOTO MPO(UIIS CAMOTEYHOT'O KOJIEKTOPA.

Tema 10. Tpy6onpoBoabl. TpeboBanus, mpeabsBisieMbie kK TpyoonpoBoaaM. KoncTpykinu
Y MaTepuabl JJIsl CTPOUTEIBCTBA BOJIOOTBOASIIEH CETH U KOJUIEKTOPOB. Konoats! 1 kamepsl.

Tema 11. CoopyxeHusi Ha BOJOOTBOISIIIMX ceTsIX. J[foKephl, epenaaHble COOPYKEeHus,
pa3feNnuTeNbHbIE KaMepbl U Jp. COOPYKEHUS, YCTaHABIMBAaEeMble Ha BOJOOTBOISIIUX CETAX.
[lepeceuenre BOJOOTBOISAUIMX CETEH U KOJUIEKTOPOB C PA3JIMYHBIMU MOA3EMHBIMU M HAa3€MHBIMU
COOPYKEHHSIMU U TIPENSATCTBUSMH.

Tema 12. KoncTpynpoBaHue BOJOOTBOASIIIMX ceTeld. MeTOIbI MPOKITIAIKH TPYOOIIPOBOIOB
BOJIOOTBOJAIIMX ceTeld. becTpanmieliHas mpokiagka M 3aMeHa TpPyO BOJOOTBOJSIIMX CETEH.
VYerpoiicTBa ceTelt B 0COOBIX KIMMaTHYECKUX 30Hax (yciaoBusx). [[puMeHeHne aHanoroB U TUIIOBBIX
pElIeHUH, MPUBsI3Ka TUMOBBIX IPOEKTOB.

Tema 13. HacocHble cTaHnMM B cHcTeMax BodooTBeaeHus. OcobeHHOCTH
MPOEKTUPOBAHUS U ycTpoiicTBa. O60pyI0BaHNE KaHATM3AIMOHHBIX HACOCHBIX CTAHIUH.



Tema 14. Cerm aasi orBoaa arMocepHbIX ocaakoB. OCOOCHHOCTH, TPUHIIMITHI
MPOSKTUPOBAHUS U THAPABIMYECKOTO pacdera ceTeid sl 0TBOAa aTMOC(hepHBIX ocankoB. OuncTKa
MOBEPXHOCTHOT'O CTOKA. CHErOIUIaBUIIBHBIE COOPYKECHMUS.

Tema 15. OcHOBBI TEXHHYECKON IKCIIyaTAlIMH BOAOOTBOASIIIUX ceTeil. HopmaTuBHbIE
JIOKYMEHTHI B 00J1aCTH CTPOUTENHCTBA U IKCIUTYaTalll CUCTEM BOAOOTBeAeHU. OOIIUe MOI0KEHUS
M0 OKCIUTyaTalliu ceTeil. MeToJbl W TMOAXOIbI MPH ITYCKOHAIAJOYHBIX pPAa0OTax HAa CHUCTEME
Bol0oTBeieHUsl. CaHUTApHO-TEXHUYECKHUE U HKOJIOTMYECKHE TpeOOBaHUS NpHU SKCILTyaTalluu
BOJIOOTBOJISIIHX ceTeil. OCHOBBI OXpaHbl TPYa MPH MPOBEACHUN PAOOT MO IKCIUTYaTAllUA U PEMOHTY
00BEKTOB M COOPYKEHUIN Ha BOJOOTBOJASIIUX CETAX.

Tema 16. OnieHKa TEXHHUYECKOT0 COCTOSIHUSI, 00CTY:KMBAHUE U PEMOHT BOJ0OTBOIS IIUX
cereil. OIleHKAa TEXHUYECKOrO COCTOSHHUS BOJOOTBOASIIMX ceTed W coopyxeHuil. [limaHoBo-
MPEAYNPEAUTENBHBIA PEMOHT BOJOOTBOJAIIMX CETEM U COOPYKEHUH. BO3MOXHBIE aBapuiiHbIC
CUTYallMU U METOJIbl yCTPaHEHUsI X BO BpeMs dKcIuryaTauuu. OOl mopsIoK JTUKBUAALMY aBapuil
Ha BOJOOTBOISIINX CETAX.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKkue/mpakTHIECKUE 3aHATHS

Paznen 1. BononpoBoanbie ceTu

IIpakTnyeckoe 3ansaTue Nel. BriGop cucTteMbl ropoaa mo TEXHMYECKOMY 3aJaHUIO Ha
npoekTupoBaHue. Pacuer konuuecTBa xureseil. Beioop HopMm BogonoTpebieHus.

IIpakTnyeckoe 3ansaTue Ne2. BogonorpebieHne HaceleHHOTro myHKTa. Ha Xo3siiicTBeHHO-
NUTHEBBIE HYXKIBl M TIOJMB 3€JIEHBIX HacaxaeHui. BogomorpebieHne Ha MPOMBIIIICHHBIX
npennpusaTusx. OnpeaeneHue MoxXapHbeIX pacXxo0B HacelIeHHOTo myHKTa. Koadduumentsr yacoBoit
U CYTOYHOH HEpPaBHOMEPHOCTU. Pexum BomomoTpeOiaeHUs Uil HAacEJIEeHHOro IIYHKTA,
MPOMBILIEHHOTO NPEIPUATHUSA.

IIpakTnuyeckoe 3ansitue Ne3. KoHCTpyupoBaHHME W THIPABIUYECKUN pacdeT KOJBIEBBIX
cereil. PacuerHele ciydan. OmnpezneneHue yneiabHBIX M Y3JIO0BBIX pacxonoB. IIpenBapurenbHoe
noToKopactpezenenre. Ha3HaueHne npenBapUTENbHBIX JUAMETPOB. YBA3KA KOJBLEBOM CETH.
Omnpenenenne quaMeTpoB BoJOBOJAOB. ONpeneneHue Nbe30METPUUECKUX OTMETOK.

IIpakTnueckoe 3ansaTHe Ned. OrmpeneneHue BMECTUMOCTH U KonuuectBa PUB.
OmnpezneneHue napaMeTpoB HACOCHOTO 000pyI0BaHMs I HacocHOU cTaHuuu Il mogbema u noadop
HacocHoro obopynoBanus. [loctpoenue rpaduka COBMECTHOW paOOThI HACOCOB U BOJIOBOJIOB.
JeTranupoBka yyacTKa CETH.

IIpakTnueckoe 3ansaTue Ned. OnpeneneHre BpeMEHU CTPOUTENLCTBA U ABM)KEHHE paboueit
CHJIBI JUIS ydacTKa CETH oIpenenéHHoro auaMerpa. OmnpeneneHue BpeMeHH U JBIDKEHHE paboueit
cuJitbl 11 ctpoutenbcTBa PUB.

Pa3nea 2. BonoorBoasimme ceTu

IIpakTuuyeckoe 3ansaTHe Ne6. [IpuHIHNIBI pa3pabOTKK cUCTeM BOIOOTBeAeHus. Pabora ¢
HOPMATUBHBIMU JIOKyMEHTaMU. AHAJIM3 COCTaBa CTOYHBIX BOJl, OCOOEHHOCTH (HOpMHUPOBaHUS U
PEXUMBI MOCTYIIJICHUS! B BOJIOOTBOASAIINE CeTH. BhIOOp crcTeMbl M CXeMbl BOJAOOTBOJAIINX CETEH
HAaCEJICHHBIX ITYHKTOB.

IIpakTuyeckoe 3ansarTue Ne/. Cucrembl CIIJIC m ECKJ]l mpuMeHHMTENHbHO K TMPOEKTaM
BOJIOOTBOJISIINX ceTell U coopyxkeHuit. TpaccupoBanue TpyOONpOBOAOB YIUYHOM CETH HACEIIEHHOTO
nyHkTa. OmnpeneneHue pacyeTHBIX PacXoJ0B OBITOBBIX BOJ HACeIEHHOro MyHkTa. OmnpeneneHue
PacCYETHBIX PACXOA0B CTOYHBIX BOJ| IIPOMBIILUIEHHBIX NIPEAIPUATHI.

IMpakTuyeckoe 3ansaTue Ne8. ['mupaBnuueckuii pacyeT CETH M TOCTPOCHHUE MPOQPHUIIS
[JIABHOTO U YJIUYHOIO KOJUIEKTOPOB. lIpoekTnpoBaHMEe M THAPABIMYECKHUM pacueT IHOKEpOB.
IIpoexTupoBaHue nepenagHbIX KOJOAUEB, PA3AEIUTEIbHBIX KaMEP U JIp. COOPYKEHUN.



IIpakTuyeckoe 3ansTHe Ne9. OcHOBHBIE TpeOOBaHHUS M TIPHUEMBI KOHCTPYHPOBAHUS
BOJIOOTBOJAIMX ceTell. [IpopaboTka MCXOMHBIX JAHHBIX JJIS HMPOCKTUPOBAHUS PAWOHHOM MU
[JIaBHOM KaHaJM3alMOHHOI HacocHOM craHuuu. KommoHoBka 0060pyaoBaHMs U MOAOOP HACOCOB.
I'mppaBinyeckuil pacyeT KOJIEKTOPOB CETEH I OTBEACHUS ITIOBEPXHOCTHOIO CTOKA.

IIpakTnueckoe 3ansaTue NelO. CrpouTensCTBO U HpHUEMKa B  OKCILTyaTalUIO
BOJIOOTBOSIIIUX CETEU U COOPYKEHHUM HA HUX.

IIpakTuyeckoe 3ansitue Nell. Texkymwmii, KanmuTaabHBIH W aBapUUHBIA PEMOHT
BOZOOTBOSIIIUX CETEU U COOPYKEHHUM HA HUX.

IIpakTuyeckoe 3anaTue Nel2., Dkcruryatanys BOJOOTBOSIIMX CETEH W COOPY)KEHUM Ha
HUX. Pesxumbl paboThl BOJOOTBOASIIUX ceTel. OLeHKa TEXHUYECKOTO COCTOSHUS BOAOOTBOISIINX
ceTeil. MeTolbl BBIMIOJIHEHUSI PEMOHTHBIX paboT. OpraHuzanus peMOHTHBIX padot. Ilopsmok
OpraHu3alliil  aBapHIHO-BOCCTAHOBHUTENBHBIX pPa0OT Ha BOAOOTBOIAIMMX ceTsX. [lopsmok
OpraHHu3aIi aBapUHHO-BOCCTAHOBUTEIBHBIX Pa0OT HA KaHAIU3AIIMOHHBIX HACOCHBIX CTAHIIUAX.

3.4.2. JlabopaTopHbIe 3aHITHS
Jlabopamophvle 3anusimus y4eOHbIM NIAHOM He NPEOyCMOMPEHDbL.

3.5 TemaTuka KypcoBBIX NPOEKTOB (KYPCOBBIX padoT)

Buinonnenue kypcosvix npoexmog (Kypcosvix pabom) yueOHbLM NAAHOM He NPedyCMOMPEHO.
4, YuebHO-MeTOAMYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

1. TOCT 2.785-70 O603HaueHus1 yCIOBHBIE Tpaduueckue

2. TOCT 21.205-93 YcnoBHbIe 0003HaYEHUS DIIEMEHTOB CAHUTAPHO-TEXHUYECKUX CUCTEM

3. TOCT 21.704-2011 IIpaBuna BBHIOJHEHUS paboyeil TOKyMEHTAIIMA HAPY)KHBIX CeTeH
BOJIOCHA0KEHUS U KaHAINU3aLUU

4. TOCT 6482-2011 TpyOs! xene300eToHHbIE Oe3HANIOpHBIE. TeXHUYECKHE YCIOBUS

5. T'OCT 10704-91 TpyObl cTanbHbIE 3IEKTPOCBAPHbIE MPSIMOIIOBHBIE

6. T'OCT 25150-82 Kananu3zamus. TepMUHBI 1 OTIpe/ICICHNUS

7. TOCT 25151-82 BonocHabxenue. TepMHUHBI U oTIpeiesIeHUs

8. Tlocranosnenue 298-III" ot 1 mroHs 1996 r. «O BBeneHue B neiicteue pazgena TCH.
Hopwmsl Bogonotpedienus HaceneHnss MOCKOBCKOM o0macTi»

9. CanlluH 2.1.4.1074-01 ITuteeBast Bona. ['urnennveckne TpeOOBaHUS K KAYECTBY BOJIBI
LEHTPaAJIM30BaHHbIX CHCTEM NMHUTHEBOTO BOJIOCHA0KeH!Us1. KOHTpob KauecTBa

10. CHulII 3.05.04-85 Hapy>xHbIE ceTH ¥ COOPYKEHHUS BOJOCHAOKEHUS U KaHATH3AIHH

11. CIT  31.13330.2012 BogocnaGxenue. HapyxHble CceTH U COOPYXKEHHS.
AxrtyanmsupoBannas penakius CHull 2.04.02-84

12. CI132.13330.2012 Kananuzanus. HapyxHble ceTH U COOpYKEeHUS. AKTyaTu3upOBaHHAs
penakmust CHull 2.04.03-85

13. CI1129.13330.2012 Akryamu3upoBanHas peaakmust CHull 3.05.04-85* HapyxHbie cetn
U COOPYXKEHHUS BOJIOCHAOKEHUS U KaHAIN3aLuU

4.2  OcHoBHas JuTeparypa

1. BogocHaOxenue. YueOHUK Ui CTY/ICHTOB BBICIINX YYEOHBIX 3aBECHUN, 00yJatOIMMUXCs
1o nporpamme OakanaBpuara mo HampasieHuto noaroroBku 08.03.01 (270800) "CrpoutenscTBo”
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(mpoduie "Bogocnabxkenue u BomootBeaeHue") / B. A. Opinos, JI. A. Keutka. — M.: UHOPA — M,
2015-435c.

2. BomoorBenenue [Tekcr] : y4eOHWK IJis CTYACHTOB BBICIIMX YYCOHBIX 3aBEIACHHH,
oOydaromuxcs mo nporpamme 6akanaBpuara o HampasieHuto 270800 "Ctpoutenbero"” (poduinb
"Bomocnabxenwne u Bogoorenenue") / 0. B. Boponos [u ap.] ; mox pex. FO. B. Boponosa. - MockBa
: ACB, 2014. - 409 c.

4.3  JlonmoJHUTeJbHAsI JUTepaTypa

1. OpnoB B.A. TpyOornpoBoaHbIie CETH. ABTOMATH3UPOBAHHOE COMPOBOXKICHUE MPOSKTHBIX
pa3paboTtok.: YuebHnoe nmocobue. — CII6.: MU3natensctBo «Jlanby, 2015. — 160 c.

2. OpnoB B.A. CTpouTEeNbCTBO M PEKOHCTPYKIUS HMHKCHEPHBIX CETEH M COOPYKCHHM:
yuebHoe nocobue — M.:Akanemus, 2010.-301 c.

3. lllerener @.A., llleBeneB A.D. TaGauIsl 11 THAPABINYECKOTO pacuyeTa BOJOTPOBOIHBIX
Tpy0. CripaBounoe mocodue. - 9-e m3., ucrpasnennoe. -M.: OO0 «bACTET», 2016r. — 428c.

4. Opnos B.A., Xanrtaes U.C., Opnos E.B. bectpanieiinpie Texnonoruu: YueOHoe
nmocobue. — M.: M3nareasctBo ACB, 2016. — 224 c.

5. Boponos, 1O. B. Uctopust orpacin u BBeJCHHE B CleNHAIBHOCTh "BomocHabxeHnue u
BopootBeneHue" [Tekct] : yueOHuk s By3oB / FO. B. Boponos, E. A. [lyraues ; nox obur.pen. FO.
B. Boponoga ; - 13x. 2-e, mepepad. u gom. - M. : U3a-Bo ACB, 2012. - 388 c.

6. [TaBnunoBa, 1. . Bonocuabxenue u Bogoorsenenue [Tekcr] : yueOHUK i 6akanaBpoB
/ Y. W. IlaBnmuHoBa, B. U. baxenos, U. I'. I'yowmii. - 4-e uzn., nepepad. u gom. - Mocksa : FOpaiiT,
2013.-472 c.

7. Bukynun, I[1. ]I. ['uapaBnuka cucteM BogocHaOkeHus U BOJooTBeneHus [ TekcT] : yaeOHuK
JUIsL CTYICHTOB BY30B, OOydaroluxcsl Mo IMporpamme OakanaBpuata mo Hampasienuto 270800
"Crpoutenscto" (mpodmis "Bonocnadxkenue u Bogoorsenenue”) / I1. /1. Bukynun, B. b. Bukynuna
- Mocksa : MI'CY, 2014. - 242 c.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

DOnexTpoHHBI o0pa3oBarenbHbli pecypc (DOP) cucreMsl AMCTaHIIMOHHOTO OOyuYeHUs
yauBepcuteta (CO-LMS) B HacTosiIiee BpeMsi HaXOIUTCs B pa3paboTKe.

4.5 JlunmeH3WOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  MPOrpamMMHOe
o0ecrneueHue

1. MoitOduc — poccuiickas KOMIaHUA-Pa3pabOTUNK 0€30MaCHBIX OQHUCHBIX peIIeHUH A
oOuieHusT W COBMeCTHOM paboTel ¢ JokymeHtamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. IInardpopma nanoCAD - »s3T0 poccuiickas tuiardpopma UIsi TPOSKTHPOBAHHUS U
MOJIEIMPOBaHMs 00BEKTOB pazauuHON cioxHocTU. [Tonaepxka popmaros *.dwg u IFC
JenaeT ee OoTAM4YHbIM pemenueMm s coBMmemeHuss CAIIP- u BIM-texnonorui.
OyHKIMOHAT TIATPOPMBI MOKET OBITh PACIIMPEH C MOMOILBIO CIIEUATBHBIX MOJTYJIeH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJEIMPOBAHUS «KOMIITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. Ilporpamma s TEMJIOTEXHUYECKUX M TUAPABINYECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Ounmnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help desk/



https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
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4.6 CoBpeMeHHbIe npodeccuoHATbHBbIE 0a3bl JAHHBIX U HHGOPMALHOHHBbIE
CIIPABOYHBbIE CHCTEMBI

Poccuiickas HanoHanbHas 6ubroTeka http://www.nlr.ru

OBC «YHuBepcureTckas oubmnoreka ommain» https://biblioclub.ru/index.php

Hayunas snexkrponnas oudnauoreka http://www.elibrary.ru

Poccuiickas rocymapcrBenHas 6ubdaunoreka http://www.rsl.ru

O6pazosatenbHas mwiardopma FOPAUT http://www.urait.ru

«TexakcnepT» — cpaBOYHasi cUCTEMa, MPEAOCTaBISAIONIasi HOPMATUBHO-TEXHUYECKYIO,

HOPMAaTHUBHO-TIPaBOBYIO HH(popMaIuio https://TexakcnepT.cail/

7. HII «ABOK» — mnoOMOIIHMK HWHXXEHEepa TI0  OTOIUICHHIO, BEHTHJISAIUU,
KOHIWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKCHUIO M CTPOUTEIBHON Terio(u3nKe
https://www.abok.ru/

8. E-JIOCBE — Omnexrponnslii skonor. HesaBucumas wuHpopManus O POCCHICKHX
opraHmu3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJATENIbHBIX aKTOB
https://e-ecolog.ru/

9. HWmxenepnas cantexuuka VALTEC (karamor mpoaykiuu W HOpMaTUBHAas

nokymenrarusi) https://valtec.ru/

ok E

S. MarepuajJbHO-TEXHHYECKOE o0ecreyeHue

JUis npoBeleHUs JIEKUMOHHBIX 3aHATHH HCHOJB3YIOTCA ayJUTOPUH, OCHAIllEHHbIE
KOMIIbIOTEPAMH, HMHTEPAaKTUBHBIMU JIOCKAMHU, MYJbTUMEIUHHBIMU IPOEKTOPAaMH MU SKpaHaMHU:
AB2404, AB2415 u ayautopuun obmero ¢ouaa. s mpoBeaeHUs CEMHHAPCKUX U J1TAOOPaTOPHBIX
pabot ucnons3ytorcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
HHHOBaIMOHHO-00pa30BaTeIbHOM KOMILIEKce « TexHOorpa1», KOTOPBIN PaclookeH Ha TEPPUTOPUU
BJIHX.

6. MeToauveckue peKOMeHIAlNU

6.1 Meroanyeckne peKOMeHJANMH JJisl TIPenoJgaBaTelisi MO OPraHU3aANUHU
00y4eHust

6.1.1 IlpemomaBarens OpraHu3yeT TMPENOJAaBaHUE JUCIHUIUIMHBI B COOTBETCTBHU C
TpeboBanusmMu «llomoxkeHust 00 opraHuzaluu o00pa3oBaTENbHOTO IHpouecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEPCUTETE U €T0 (DHIIHANax», yTBEPKAEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2 Ha mepBoM 3aHATHH NpernoAaBarelb JOBOJUT O CBEIEHHS CTYJEHTOB COJEp)KaHHE
paboueii mporpaMmsbl gucuurinHabl (PILT).

6.1.3 IIpenogaBaresb 0cobeHHO 00palaeT BHUMAaHUE CTY/IEHTOB Ha:

— BHIBI U GOPMBI TIPOBEICHHS 3aHATHH MO JUCIUIUIMHE, BKIIFOYAs MOPSIOK MPOBEICHUS
3aHATHA C TPUMEHEHHEM TEXHOJOTHH JTUCTAaHIIMOHHOTO OOYYeHHsS M CHCTEMBI
nuctaHioHHoro ooydyenus ynusepcuteta (CO Mockosckoro [Tonutexa);

— BHIBI, COACP)KaHUE W TOPATOK MPOBEACHUS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH B
COOTBETCTBUH C (DOHJIOM OIIEHOYHBIX CPEJICTB;

— (Qopmy, comepkaHHe M TOPAJOK TPOBEACHHUS IPOMEXKYTOUHOM aTTecTauuu B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, penycMoTpeHHbIM PIT/I.

6.1.4 IlpenonaBaresb JOBOJUT JI0 CBEJICHHS CTY/IECHTOB I'pa(uK BHIIOIHEHUS y4eOHBIX paboT,

npexycMoTpenHsix PIT/T.


http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6.1.5 IIpenogaBaTens peKOMEHAYET CTYACHTaM OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY.

6.1.6 [IpemogaBaTens MPEIOCTABIISCT MEPET MPOMEKYTOUHOHN aTTecTanuei (3K3aMEeHOM WIIH
3a4€TOM) CIIMCOK BOIIPOCOB VISl IIOJATOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOPbIE MPOBOISAT JIGKLIMOHHBIE M TPAKTHUYECKUE (CEMHUHApPCKUE)
3aHATHSA, COTVIACYIOT TEMAaTHYECKHUIl IJIaH MPAaKTUYECKUX 3aHATUH, 4TOOBI MCIIOJIB30BATh EAUHYIO
cucteMy 0003HAaUEHUI, TEPMUHOB, OCHOBHBIX IMOHATHI IUCLUIUIMHBIL.

6.1.8 Ilpm mOATOTOBKE K CEMHHAPCKOMY 3aHATHIO 110 TEPEYHIO OOBSABICHHBIX TEM
[IpernojaBaTe/l0 HEOOXOAMMO YTOYHWUTH IUIaH MX MpoBeaeHus, cormacHo PIIJI, mpomymats
(bOpMYyIUPOBKH U COJIepKaHUE YUeOHBIX BOIIPOCOB, BBIHOCUMBIX Ha OOCYXKICHHE, O3HAKOMUTHCS C
IIEPEYHEM BOIIPOCOB IO TEME CEMHUHAPA.

B xone cemuHapa BO BCTYNUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAUMMOCTbH TEMBI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYKJEHUE Ka)J0Iro
yuebHoro Bompoca. Mcmnonb3oBaTh (pOHTAIBHBIM OMpPOC J1aBas BO3MOXHOCTh BBICTYNHTH BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3akmounTensHOM 4acTH CEMUHAPCKOTO 3aHATHUS CIIEAYeT MOJIBECTH UTOTHU: JaTh OLIEHKY
BBICTYIUIEHUH KaXKI0r0 CTYJEHTa U y4eOHOM IPYIIIbI B LIEJIOM. PaCKpBITh MOJI0XKUTENIBHBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTo 3aHATHsA. OTBETUTh HA BOMPOCH CTYJIEHTOB. BhiIaTh
3a/laHus JJi CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

6.1.9 LenecooOpa3Ho B X0/e 3alIUTHl pedepaToB, J1a0OpaTOPHBIX PadOT, KypCOBBIX paboT U
IIPOEKTOB 33/1aBaTh BBICTYMAIOIIMM M ayJUTOPUU JOMOJIHUTEIbHBIE U YTOUHSIOIINE BOIPOCHI C
LENbIO BBISICHEHHUS UX MO3ULIUHI MO CYIIECTBY 00CYKIaeMbIX ITPOOIIEM.

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTalli B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTEMBI AUCTaHIIMOHHOTO o0yueHust ynusepcutera (C/IO Mockosckoro [lonurexa).

6.1.10 Ilopsimok mnpoBeneHHss padOT B IUCTAHIMOHHOM (oOpMarTe yCTAaHABIMUBACTCS
OTJICIbHBIMU  PACHOPSDKEHUSIMU MPOPEKTOpa MO y4eOHON paboTe W/WIKM IEHTPOM Yy4eOHO-
METOMYECKOM pabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOMIUXCSI IO OCBOEHHIO M CIUTITHHBI

6.2.1 CtyneHTy HEoOXOAMMO COCTAaBUThH AJs ce0si TpaduK BBINOJHEHUs y4eOHBIX paboT,
npenycmoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyruX IUCHUIUIMH, U3y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.2 Tlpu mpoBeneHHH 3aHATHI W TPOIENyp TEKYIIeH M MPOMEKYTOYHOH aTTECTAIlMH C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HMH(pOPMALMOHHON 00pa3oBaTenbHOM cpeapl AMCTAaHIIMOHHOIO
obpazoBanust yausepcurera (C1O MockoBckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojiaBaTesaeM, Tak U BO BpEeMs CAMOCTOSTENbHOW paOOThl CTYACHT JOJDKEH 00ecneuuThb
TEXHUYECKYI0 BO3MOXXHOCTHh JTUCTAHIIMOHHOTO TOJKIIOYEHHS K CHCTEMaM IHCTAaHIIMOHHOTO
oOyuenus. [Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTh CUTYallMIO C IIperojaBaTeseM
JVICTIATUTAHBL.

6.2.3 K nmpomexyTouHON aTTecTaliK JOMYCKatTCs TOJBKO 00yJarolluecs, BHIIOIHUBIINE
BCE BUbI yueOHOU paboThI, MpeaycMOTpeHHbIe paboueit mporpammoit nucuuruiuas (PILT).

1. DoH/] OLIEHOYHbIX CPEICTB
7.1  MeToabl KOHTPOJISI U OLlEHUBAHMS Pe3yJbTATOB 00yUYeHUs!

KoHTponp ycmeBaeMOCTM M KadecTBa IOJATOTOBKHM IIPOBOJUTCS B COOTBETCTBUE C
tpeboBanusiMu "[lonoxkeHust o0 opraHuzaiuu 00pa30BaTENBHOrO Ipolecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE".
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JI71st KOHTPOJIST YCIIEBAEMOCTH U KaueCTBAa OCBOCHUS AUCIUIUIMHBI HACTOSIIEH MporpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYLIUI KOHTPOJIb);

- IPOMEXKYTOYHAsI ATTECTAIHSI.

B mpouecce 00yueHUsT HCMONB3YIOTCS CENYIOUINe OIeHOYHbIe (OPMbI CaMOCTOSTEIbHON
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILErOo KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCcTallui:

B nsiToMm cemectpe:

- KOHTposbHas padota Nel, koHTposbHAs pabota Ne2, momariHee 3aaHuE; SK3aMEH.

7.2 IlIkana v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI

[Toka3zarenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3IMYHBIX dTarmax ux (OpMUPOBAHUS SBISIETCS
JOCTIKEHUE 00YUJaIONIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB O0YUYSHHUS MO AUCUUIUINHE (MOJIYIIIO).

[IIxansl OnieHMBAaHMS PE3yIbTATOB IIPOMEKYTOUHOMN aTTECTALIMU U UX OIIUCAHUE:!

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

[TpomesxyTounas aTTectanus oOydaromuxcs B hopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBINOJIHEHUS] BCEX BUJOB Y4EOHOH pPabOThl, MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM I10 JaHHOU
JUCLUIUIMHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3Y/IbTAThl TEKYLIEIO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OLEHKa CTENEHM JOCTHXKEHHsI OOydYaloIIMMHUCS IUIAHUPYEMBIX pe3yJbTaToB
o0ydeHus MO AUCUMIUIMHE (MOAYJII0) MPOBOAUTCS IpENoJaBaTesieM, BEAYLIUM 3aHsITHS II0
JUCLHUIUIMHE (MOAYJII0) METOAOM 3KCIEPTHOM oLeHKH. [1o uToram npoMexxyTouHoi arTecTaluu 1o
TUCHUTUTMHE  (MOJYJIO) BBICTaBIISICTCS OLEHKAa. HeoOXOAMMBIM  YCIOBHEM TPOXOXKICHHS
IPOMEKYTOUHON aTTECTAllUM SIBJISIETCS BBIIIOJIHEHHE BCEX BUJOB padoT, IPeAyCMOTPEHHBIX TaHHON
paboueii mporpammoii o aucuuiuinHe «HapyxHble cetn BogocHaOKeHMsI U KaHanu3anuny. Ha naty
NPOBE/ICHUS MPOMEXYTOYHON aTTeCTallMH CTYACHTHI JOJDKHBI BBIIOJHHUTH BCE BHUAbI Y4eOHOH U
CaMOCTOSITENIbHOM paboThl, MpeayCMOTpEHHbIE paboueil mporpaMMoit no aucrumuinie «HapyxHbie
CEeTH BOJIOCHAOKEHUS U KaHAIN3ALUN.

IIIxama orieHrBaHud 11 DK3aMeHA:

Illkana oneHUBaHUSA Onucanne

BeimonHeHsl Bce BUABI y4eOHOH pabOoTHI, TPEIyCMOTPEHHBIC
yueOHbIM TU1aHOM. CTYJIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHMM, HaBBIKOB TMPUBEIACHHBIM B TaONMIAX IOKa3aTeseH,
onepupyeT NPHOOPETEeHHbIMU 3HAHMSIMH, YMEHUSMH, HaBBIKAMH,
NPUMEHSET UX B CUTYaI[UsX TOBBIMIEHHON CIOXHOCTH. [Ipu sTOM
MOXET OBITh JONYIIeHAa HEe3HAauMuTeNlbHas OIIMOKA, HETOYHOCTb,
3aTpyIHEHHUE MMPH aHATUTUYECKUX OIEpaIusaX, epeHoce 3HaAaHUHA U
YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYAITUU

BemmonHeHsr  Bce BUABI y4eOHOH paboTHI, TPEIyCMOTPEHHBIC
y4eOHbIM Tu1aHOM. CTYICHT IEMOHCTPUPYET HETIOJIHOE, TPABHIILHOE
Xoporio COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB IIPUBEACHHBIM B Ta0JIUIIaX
nokaszarenei, MO0 eciau MNpu 3TOM OBUTM JOMyIIEHBl 2-3
HECYIIIECTBEHHBIC OIIMOKHU

BeimonHensl Bce BuAbl y4eOHOH palbOThI, NPEIYyCMOTPEHHBIE
y4eOHBIM TutaHOM. CTYIIEHT JEeMOHCTPHPYET COOTBETCTBUE 3HAHUIA,
VY 10BJI€TBOPUTENHHO B KOTOPOM OCBEIIIeHa OCHOBHAs1, HanboJjiee BaXkHast 4aCTh MaTepuana,
HO TIpM OTOM JIOMYIICHAa OJHA 3HAYUTENbHAas OIMMOKa WIH
HETOYHOCTh

OTJIINYHO
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He BemmonHen opauH win Oosiee BHAOB y4eOHOH pabOTHI,
IPEIYyCMOTPEHHBIX y4eOHBIM MaHoM. CTYAEHT IeMOHCTPHPYET
HEIOJTHOE COOTBETCTBHE 3HAHUH, YMEHU, HABBIKOB IIPUBEICHHBIM B
Ta0JIMIaX T[OKa3aTesei, JOMYCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
MPOSIBJISIETCS. OTCYTCTBHE 3HAHWKM, YMEHHMH, HABBIKOB I10 POy
HOK&?)&TCJICﬁ, CTYI[GHT HUCIIBITHIBACT 3HAYUTCJIIBHBIC 3any,HHeHI/I$I
IIpU ONEPUPOBAHUU 3HAHMSAMH W YMEHHUSMHU IPU WX TEPEHOCE Ha
HOBBIC CI/ITyaL[I/II/I

HeynosnersopurensHo

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texywuii konmpow

Jyis mipoBeZieHHsI TEKYIIEr0 KOHTPOJS MPUMEHSIOTCS CleAyronme (opMbl: KOHTPOJIBHAS
pabota Nel (mo pasneny 1), nomaiinee 3ajanue, KOHTpoiIbHas padota N2 (1o pasueny 2).

Tunosoe 3a1aHue K KOHTPOJILHOI padore Nel:

[Ipu 3amaHHBIX Y3JIOBBIX pacxojax CAejalTe NpeJBapUTEIbHOE MOTOKOpACHpEIesIeHue U
non0epuTe SKOHOMHUYECKH IelecooOpa3Hble AMaMeTpbl TpyO, 3a7aBasich  MaTepHalioM
TpyOonpoBogoB. Cxema mpuiaraercs. Pa3sHooOpaswe BapuaHTOB 33JaHUsl  ONpeAeIseTcs
pa3IMYHBIMU 3HAUEHUSIMU y3JIOBBIX OTOOPOB.

[Ipumep: IlpoBeaute mpenBapuUTENbHOE IOTOKOpaclpeAeNeHue JUIsi CHUCTEMBl (cxema
mpuiiaraeTcs) IpU M3BECTHBIX Y3MOBBIX oTOopax. [logbepute mnpeaBapuTenbHBIE AHUAMETPHI,
Marepuai Tpyo — CTaib.

3HaueHus y3JI0BbIX 0TOOPOB

Ne y3na 1 2 3 4 5 6 7 8
Qys, JI/C 15 12 16 18 30 22 24 16

Tema nomamHero 3aganus: «OnpeeneHnue BOIONOTPEOICHUS HACETIEHHOTO MMYHKTa

TunoBoe aAoMalIHee 3aJaHue:

B kadecTBe MCXOTHBIX JAHHBIX ISl BBIOJIHEHHUS JOMAITHETO 3aJaHusl O0y4aromiemycs
3a/1a€TCsl XapaKTePUCTUKA pailoHa HACEJIEHHOTO MyHKTA: TUIOTHOCTh HACEJICHHMSI, TIJIOMIAlb PailoHa;
KOX((UIIMEHTHI YaCOBOM U CYTOYHON HEPABHOMEPHOCTH H JIp.

PesynpraTrom nomamiHero 3amaHus SIBISETCS 3alOJHEHHWE TaOIHUII BOJOMOTPEOICHUS
paioHa.

Tunosoe 3aaHne K KOHTPOJIbHOH padoTe Ne2:
Ha ocHoOBe renmIana HaceJIeHHOT O IMYHKTa U UCXOAHBIX NAHHBIX 110 HACCJIICHHOMY ITYHKTY:
- BBINOJIHUTH TPACCUPOBKY BOJOOTBOISALIEH CETH HACEIEHHOTO MYHKTA;
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- HaMETUTb MECTO PACIOJIOKECHHS HACOCHBIX(OM) CTaHIUH (1N );

- BBINOJIHUTH pacueT IUIOIAAe KBapTaJloB;

- paccyMTaTh MOJAYJIM CTOKA IO paiioHaM HACEJIEHHOIO MyHKTA,

- paccuuTaTth CpeIHUE K MAKCUMAJIbHbIE PACX0/Ibl OBITOBBIX CTOYHBIX BOJ HACEIIEHHOTO ITyHKTA
10 pailoHaM U B 1I€JIOM 110 HAaCeJIEHHOMY ITYHKTY;

- yKazaTh THII TNPUMEHEHHOH B CXEME€ HAaCOCHOW CTaHIMM, CXEMAaTUYHO H300pa3HuTh
KOHCTPYKIHIO €€ TIOJJ3€MHOM YaCTH C OCHOBHBIM TEXHOJIOTUYECKUM 000pPYI0BaHUEM;

- COCTaBUTH IUIAH JIMKBUJALMU aBapUM Ha OJHOM U3 YYacTKOB KOJUIEKTOPA BOJOOTBOJAIIEH
cetH (TI0 3a1aHUIO).

I'enrutanel HaceJaeHHOro MyHKTa (2 paiiona - 12 kBapTanoB) B Macitade, ¢ HAHECEHHBIM
penibepoM MECTHOCTH M MCXOJHbIE U(PPOBbIC NaHHbIE (TJIOTHOCTh HAcENEHUsl U yJelibHas HOpMa
BOJOOTBE/ICHUSI 110 paliOHaM, HOMEp ydyacTKa Ul COCTABJICHUs IIJJaHA JIMKBHMJALMU aBapuU)
BBIIAIOTCS 00YYarOIIKUMCS 110 BapUaHTaM.

7.3.2. IIpomesicymounas ammecmayus
[TpomesxyTouHas aTTecTanus MPOBOJUTCS B 5 ceMecTpe oO0yueHHs B popMe SK3aMeHa.

DK3aMeH MPOBOJUTCS IO OWMIIETaM, OTBETHI MPEAOCTABIISFOTCS MUCHMEHHO C MOCIICIYIOIIM
YCTHBIM coOecenoBanueM. buersl popmMupyroTcs U3 BOMPOCOB MPEICTABICHHOTO HIKE MEePEeUHSI.

PersiameHT npoBeaeHusi JK3aMeHAa:

1. B Oowrer Brirouaercs (3) Bompoca M3 PasHbIX Pa3leioB JUCIHUIUIMHBI U (OIHO, JBA)
MPAKTUICCKHUX 33 aHUS.

2. IlepedeHb BOIIPOCOB COOTBETCTBYET T€MaM, U3yUYE€HHBIM Ha JICKIIMOHHBIE U IPAKTHUECKUE
3aHATUA (IpHUJIaraeTcs).

3. Bpems Ha MOATOTOBKY MUCHMEHHBIX OTBETOB - 70 40 MuH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. IlpoBeneHue aTTecTalluy (3K3aMeHa) C UCIIOJIb30BAHUEM CPEJICTB 3JIEKTPOHHOTO 00y4eHHUS
U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI BBIMOIHIETCS B COOTBETCTBUU C YTBEPKAEHHBIM
B yHHBepcutete "[lopsiikoM MpoBeIeHUsT TPOMEKYTOUYHOM aTTeCTaIluH C UCTIOIB30BAHUEM CPEICTB
AIIEKTPOHHOTO 00yUEHUS U AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIA".

IIpomexxyTrouHass arrecTauus IPOBOAUTCS B CPOKH, YCTAHOBIIEHHBIE YTBEPKICHHBIM
pacnucaHueM 3ad€THO-3K3aMEHAlMOHHOW ceccuu. [0 JaTel NpPOBENEHHsS ITPOMEKYTOUYHOMN
aTTeCTallud CTYJIEHT JOJDKEH BBINOJHUTH BCE BHIbl Y4eOHOW M CaMOCTOSTENbHOW paboThl,
MpeyCMOTPEHHBIC HACTOSIIIEH pabodei mporpaMmmMoi TuCIUIIIHHEL. [lepedensb 00s3aTenbHBIX padoT
¥ (opMa OTYETHOCTHU IO HUM IPECTaBIEHBI B TAOIHUIIE:

Ilepeuenp 00s13aTeNIbHBIX paldoT:

Buj paboTsl dopma OTYETHOCTH U TEKYIETO KOHTPOJIS

KonTponbnas padora Nel KoHnTposibHble paboThl, BBHIIOJHEHHBIE HA TMOJIOKHUTEIbHYIO
OLIEHKY

KonTponbnas padorta Ne2 KoHnTposibHble paboThl, BBHIIOJHEHHBIE HA TMOJIOKHUTEIbHYIO
OLICHKY

CamocrosTenbHas padboTa. OdopmaeHHbIl 0TUET 0 paboTe, MPeayCMOTPEHHOM paboueit

JlomaniHee 3aaHue IIPOrpaMMOil  AWCHMILIMHBL C OTMETKOM IPErnoaaBaTeis
«3aYTEHOY, €CIIU BBIIIOJIHEHBI U 0()OpPMIIEHBI BCE PaOOTHI

Ecnn He BbIMONMHEH OMMH WM 0OoJjiee BUAOB Y4€OHOW WIJIM CaMOCTOSATEIbHOW paboThI,
YKa3aHHBIX B Ta0JIHIIE, PENO/IaBaTEIh UMEET MTPABO BHICTABUTH HEYOBIETBOPUTEIHHYIO OLIEHKY 110
WUTOTaM MPOMEKYTOYHOU aTTECTAIINH.
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Bomnpocsl 1)1 NOATOTOBKH K IK3aMEHY

Pasznes 1. BononpoBoanblie ceTn

Y10 HaA3BIBAETCS CUCTEMOM BOIOCHAOKEHMS.

OCHOBHBIE DJIEMEHTHI CUCTEMBI BOJOCHAOKEHHS.

Hasznauenue cucteMbl BOJIOCHAOKEHUS.

Knaccudukanus cucrem BoiocHaOKESHHMSL.

Kakumu OBIBaIOT CHCTEMBI BOIOCHAOKEHNS B 3aBUCUMOCTH OT HCTOYHHMKA BOJOCHAOKEHNUS.
Kakyumu ObIBaroT cHCTEMBI BOJAOCHA0XKEHUS 110 THIPABINICCKOMY PEKUMY.

Martepuan TpyOOTIPOBOIOB /JIsi CUCTEM BOJOCHAOKCHHUS.

Kakumu OBIBaIOT CHCTEMBI BOJOCHAOKEHHMS 110 HA3HAYEHHIO.

Uewm onpenensieTcss KaueCTBO BOJBI ISl CHCTEM BOJIOCHAOKEHHUS.

Kaknmu MeTogamMu OCyIIECTBISETCS COSAMHEHUE TPYOOIIPOBOIOB.

Kakne HOpMaTuBHBIE JOKYMEHTHI HEOOXOMUMBI  IIJII  TPOCKTUPOBAHUS  CHUCTEM
BOJIOCHA0XKEHUS.

CranbHble TpyObI, cOelIMHEHUs CTalbHbIX TpyO. Ilpenoxpanenue cranbHbIX TpyO OT
KOpPPO3HUH.

Hemerannmudeckue BOJONPOBOAHBIE TPYOBI, 0OOJACTh WX NPHUMEHEHHUS, JOCTOMHCTBA U
HEJOCTATKH.

Br16op nHpOpMAIIK IS MOATOTOBKH TEXHUYECKHUX 33JaHUH JIUISI CMEKHBIX Pa3eiioB.
[lepeueHb TEXHUYECKUX YCIOBHUI, HEOOXOIMMBIX AJIi MPOEKTUPOBAHUSA BOJOMPOBOIHBIX
CETeH.

OCHOBHBIE TOTPEOUTEN CUCTEMBI BOJOCHAOKEHUS.

HopwMmeb! BoooTpeOIeHsI: KaKk Ha3HAYArOTCS M OT Yero 3aBHCHT.

U3 yero ckiaapiBaeTcs BOAONOTpeOIeHNE HACEIEHHOTO ITyHKTA.

Kaxk onpenennTs pacxoa BOJbI HACETIEHHBIM ITYHKTOM.

Kak onpenensiercst pacxo/1 BOJbI Ha IPOMBIIICHHOM MPEATPUSATHH.

Kax onpenensiercst pacxoj BObI Ha TOKapPOTYIIIECHHUE.

Kak onpenennTs KOIMYECTBO KUTENEH B HACEIIEHHOM ITYHKTE.

Kareropusi HaJe)KHOCTH CHUCTEMBI BOJIOCHAOXKEHHS: YeM OIpeAessieTCss U Ha 4YTO TNpH
MIPOEKTUPOBAHUM OKAa3bIBAET BIIUSHHUE.

Koaddurmentsr HepaBHOMEpHOCTH. UeM onpenensitoTes u Jisl 4ero MPUMEHSFOTCS.

Pexum BogonoTpeOaeHus HaceIeHHOTo MyHKTa. OT 4ero 3aBUCUT U KaK OMPEeNUTh.
OrnpeziesieHre BEIMUMH MOXKAPHBIX 3aI1aCOB BOJIbI 1 MHTEHCUBHOCTH PACXO0JIOBAHUS BOJIBI HA
noxap. Pacuet cetn Ha moxap

YT0 Takoe cxeMa CUCTEMBI BOJOCHAOKEHMU.

Knaccudukanus cxem CuCTEM BOJOCHAOKESHHSL.

Kputepuu Be160pa cXeMbl CUCTEMBI BOJIOCHA0KEHUSI.

Lenp rupaBINYECKOrO pacuera.

Jomyckaemble BEIMUYUHBI CBOOOTHBIX HAIIOPOB B TOPOJCKUX BOJIOIIPOBOIHBIX CETSX.
PacuerHble ciiydyan assi pa3auyHbIX KOMIIOHOBOUYHBIX PEIICHUH.

Ha kaxoit pe’kxuM pacCUMTHIBACTCSI CHCTEMa BOJIOCHA0KEHHU ST HACEJICHHOTO MyHKTA.
[Topsinok ruapaBIMYECcKOro pacyeTa TYMMUKOBOM CETH.

UTto Takoe yIenbHbIN pacxol, Kak U 3a4€M OH OIpPEEsIeTCs

[Topsiiok THAPABINYECKOTO pacueTa KOIbIIEBON CETH.

3aKoH, KOTOPBII UCHOJIB3YETCS MTPU PEIBAPUTEITHHOM TOTOKOPACIIPEACIICHUH.

Kax ompenensitorcst y370BbIE pacxXo/Ibl.

VBs3ka konbleBon cetu. [Ipunnu.

BonoBoabl. Haznauenue u pacuer

[TrezomeTpuueckue otMeTkd. CBOOOIHBIN U (PaKTUUYECKU HATIOPBI.

MeTtoapl Iepexojia BOJIOMPOBOIHBIX TUHUN Yepe3 PEKH U JIP. MPETISITCTBUSL.
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30HHBIE CHCTEMBI BOJOCHAOXKEHUSA. OKOHOMHYECKHE U TEXHHUYECKHE OOOCHOBAHUSA
30HHUPOBAHUS.

ITpaBuia BbIOOpa TEXHOIOIMYECKOIO 00OPYOBaHUS.

PesepByapsl unctoit Boapl. HazHaueHue, OCHOBHbIE KOHCTPYKLUH.

Bononanopusle 6amau. Ha3Hauenue, OCHOBHbIE KOHCTPYKLIUH.

Kononusl. HazHaueHne U KOHCTPYKIUU.

XapakTepucTuka TpyO pa3IMYHbIX MaTepUaJoB W 00jJacTb MX INPUMEHEHHs B
BOJIOIIPOBOJHBIX CETSX.

Hacocnsbie crannmu |l mogbema. Pexxum paboThl, 0COOCHHOCTH.

[TpaBuia moabopa HaCOCHOTO 0OOPYAOBAHUS JUISI CUCTEMBI BOJIOCHA0KEHUSI.

OnpezneneHus Hamopa Hacoca [yl CUCTEMbl BOJIOCHA0XKEHUSI.

Omnpenenenus pacxoja U KOJIM4ecTBa HacocoB. Paboure u pe3epBHBIC HACOCHBIE arperaThl.
ITyTu cHuXKeHus noTephb BOJIbl B CHCTEMaX BOJIOCHA0KEHUS

JleTanupoBKa y4yacTKa CETH.

JlonoTHUTENbHBIE 3TIEMEHTBI CUCTEMbI BOJJOCHAOKEHMSL.

IToxapuble TuapanThl. [I[pUHIAIIBL AEMCTBUS TOKAPHOTO TMAPAHTA.

Apwmarypa, ycTaHaB/IMBaeMasi Ha BOJIOBOJAX M CETSX CUCTEM BOJIOCHAOKEHMS.

Pacuet Boj0BO10B, uKCIIO IMHUHM BO10BOIOB. [lepexitoueHus Ha BOJOBOJAX.

[TpyHIMII NETATUPOBKY CETH.

CoBMecTHas paboTa HaCOCOB M BOJOBOJIOB, PETYJIUPYIOIINX EMKOCTEN U CETH.
OnpezneneHue BBICOTHI BOJOHANOPHOM OAalllHW NMPU MAaKCHUMAaJbHOM BOAONOTPEOJIEHUH U
TpaH3UTE.

HopmatuBHO-TeXHHYECKas 0a3a 171sl CTPOUTEIbCTBA M SKCIUTyaTallii BOAOIPOBOIHBIX CeTEH
HopmatuBHO-TexHONMOTHYECKast 6a3a Uil CTPOUTENBCTBA M SKCIUTYaTalluy CETEH.
ITyckonananounble paboThl HA BOJOIIPOBOIHBIX CETAX.

MeTo/1bI TUAPABINYECKOIO KOHTPOJISI HA BOJOIPOBOIHBIX CETSX.

[TapaMeTpbl TEXHUYECKOTO COCTOSHUS CUCTEMBI U UX OLICHKA.

Hopwmbl canuTapHO-3K0JI0rHYECKO 0€30aCHOCTH /1Sl BOJIOIPOBOIHBIX CETEH.
HopmaTuBHO-TIpaBOBbIE JOKYMEHTBI, pErjaMEeHTUpYIOIUe paboTy MO 3KCIUTyaTaluH,
PEMOHTY BOJIOTIPOBOJIHBIX CETEM.

B03MO0XHOCTH OTKa3a U CO3aHMsI aBApUINHON CUTYyalluu Ha BOJONPOBOIHBIX CETSIX.
MeTto/1bl IpeIOTBpAlllEHUs] 0TKa30B U aBapuil Ha BOAOIPOBOAHBIX CETAX

Pa3nen 2. BogoorBoasiimue ceTn

HopMaTuBHBIE JOKYMEHTHI, PETrJIaMEHTUPYIOIINE pPa3padOTKy U MPOSKTUPOBAHUE CXEMBI
BOJIOOTBEJICHUSI HACEIICHHOTO ITYHKTA U €€ OTICIbHBIX 3JIEMEHTOB.

HopMaTuBHBIE JOKYMEHTBI, YCTaHABJIMBAIOIIMNE HOPMBI CAHUTAPHOW M SKOJOTHYECKON
0€30IIaCHOCTH CHUCTEM BOJIOOTBEACHHS.

[IpencTaBuTh OOIIYIO CXEMY BOJIOOTBEICHUS, KAKOBBI €€ DIIEMEHTHI U X Ha3HaueHue?

B uem cymiecTBeHHBIE OTIMYHS OBITOBBIX, IIPOU3BOJICTBEHHBIX U JIOKIEBBIX CTOYHBIX BOJI?
Kakwue 1eneBsie 3a/1aun pemaT MNPy BBIOOPE CHCTEMBI BOJIOOTBEICHUS TSl Topoaa?

Kakwue cymecTByIOT OCHOBHBIE BHJIBI CXEM BOJIOOTBOJISIINX CETEH Topoaa

Kakue cymecTBylOT OCHOBHBIE THIIBI CHCTEM MJisi OTBEICHHUS TOPOJCKHUX CTOYHBIX BOJ H
aTMOC(EpPHBIX 0CaIKOB?

OmnpeneneHrne MaKCHMaIBLHOTO MMPUTOKA CTOYHBIX BOJI OT MPEATPUSATHS

CaHuTtapHasi 1 dKOHOMHUYECKAs OLIEHKA CUCTEM BOJIOOTBEIICHUS

[TpencTaBuUTh CXeMy W yKa3aTh MPEUMYINECTBA M HEAOCTATKU TEPIECHIANKYIIPHONH CXEMBI
BOJIOOTBE/ICHHS.

[TpencTaBuTh CcXeMy W yKa3aTh NPEUMYIIECTBA W HEAOCTATKA TIEPECEYCHHOH CXEMBI
BOJIOOTBE/ICHHSI.

[TpencTaBUThL CXeMy U YKa3aTh MPEUMYIIECTBA U HEIOCTATKH 30HHOM CXeMa BOJIOOTBEICHUSI.
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[IpencraButh cXxeMy M yKa3aTb IPEMMYIIECTBA W  HEIOCTATKW  pagualibHOU
(IeueHTpaIn30BaHHON ) CXEMbl BOJOOTBEICHHUS.

[IpeacraBuTh cxeMy M yKa3aThb NMPEUMYIIECTBA M HEJOCTATKH KOMOMHHPOBAHHON CXEMBI
BOJIOOTBEJICHMUS.

Onucatb OCOOCHHOCTH W YyKa3aTh IPEUMYINECTBA W HEIOCTAaTKH TIOJHON pa3IeinbHOM
CHCTEMBI BOJOOTBEICHUS.

CpaBHUTH OONIECIUTABHYIO M TOJYpa3leIbHYIO CHCTEMY BOJOOTBEICHUS C CaHUTapHO-
AKOJIOTMYECKOW U TEXHUKO-DPKOHOMHYECKON TOYEK 3PEHUA.

KakoBbl npenmyinecTBa U HEAOCTATKH MOJYpa3AeIbHON CUCTEMbI BOAOOTBEACHHUS?

KakoBbel 0COOCHHOCTH W 00JacTh TPUMEHEHHUS HEMOJHON pPa3fAeNbHOM CHCTEMBI
BOJIOOTBEICHUS?

B kakux HOpMaATHBHO-IIPABOBBIX JOKYMEHTAaX COJIEPKATCs TPEOOBaHUS K MPOCKTUPOBAHUIO
BOJIOOTBOISINUX CeTEi?

HeoOxomuMmeblit  cocTaB  HMCXOAHBIX JIAHHBIX, HEOOXOJAMMBIX [UIsi MPOCKTUPOBAHUS
BOJAOOTBOAIINX CETCH.

[ToHsiTHE AUKTYIOMIMX TOYEK U AUKTYIOUIMX BETOK CETU MPH pacdy€éTe BOJOOTBOAIIEH CETH
ropoja.

[lonsiTMe MUHUMATBLHON M MAaKCUMAaJIbHOM TIyOWHBI 3aJ0KEHHS BOJOOTBOISIICH CETH,
crioco0 onpeneneHus?

TpyObl, npuHUMAaeMblI€ AJIs IPOKJIAJKU BOJOOTBOISIINX CETEH.

Meton mipeneabHbIX MHTEHCHUBHOCTEW pacuéra BOJOCTOKOB. PacueTHass MHTEHCHMBHOCTH
JTOKJISL.

KakoBa MeTonnka pazpaboTKH cXeM rOpOJACKHUX BOJIOOTBOJSIINUX CETEH?

B deM HEOOXOAMMOCTH M KAaKOBBI U CIIOCOOBI OOCCIICUEHUS BEHTHJISAIMH KOJIJICKTOPOB
BOJAOOTBOAIICH CSTH?

KaxoBbI OCHOBHBIE TPUHITUIIBI THAPABIMUECKOTO pacyeTa BOJIOOTBOISIIETO KOJUIEKTOpa?
MeToarKa MOCTPOEHUS MPOI0TIHLHOTO MPO(UIIST BOJOOTBOIAIIETO KOJUIEKTOPA.

KakoBbl JOMKHBI OBITH pAaCUETHBIE PEXHUMBI JBUKEHUS CTOYHBIX BOJI B CAMOTEYHOMU
BOJOOTBOASAIIECH ceTh?

[TpuHIUTIBI THIPABIMYECKOTO pacueTa CaMOTEYHOTO BOJIOOTBOIAIIETO KOJIJIEKTOPA.
[TocTpoeHue mpoaoabLHOTO MPO(HIIST BOAOOTBOISIIETO KOJIEKTOPA.

OO6ocHoBaHME BBIOOpPAa CHUCTEMBI BOJOOTBEICHUS C DKOJOTHYECKOM U  TEXHHKO-
HKOHOMHUYECKOHN TOUEK 3PECHHUS.

OrneHKa pacxoJIHBIX XapaKTEPHUCTHUK, COCTaBa M CBOMCTB CTOYHBIX BOJ MPUHUMAEMBIX B
BOJIOOTBOSIIIIME CETH HACEIEHHOTO MyHKTA.

O6ocHoBaHME BIOOpA MPUHSTON CXEMBI BOJIOOTBOIAIIEH CETH.

Hcnonb3yemMplii METO ONpeNeNeHUsl PACUETHBIX PAacXOIOB B KOJUIEKTOPAax U MPUHIUIIBI
TUPABIMYECKOTO pacyeTa CaMOTEUHBIX U HAIOPHBIX KOJUIEKTOPOB.

Kakmne MOKyMEHTHI periaMeHTHPYIOT MOPSA0K opopMiieHHs rpaduueckoil 4acTH MPOEKTOB
CHCTEM BOJOOTBEICHUS U OTJCIBHEIX OOBEKTOB?

Kakumu HOpMaTHUBHO-TEXHHUYECKUMHU JOKYMEHTAMHU YCTAHABIUBAIOTCA TpeOOBaHUS K
TpyOaM, MPUMEHSIEMBIM B CUCTEMAaX BOJOOTBEICHMUSI?

Kakumu HOpMaTHBHO-TEXHHUYECKUMHU JOKYMEHTAMHU YCTaHABIUBAIOTCA TpeOOBaHUS K
COOPYKEHMSIM Ha BOJIOOTBOSIIIIUX CETAX?

Kaxune HOBBIE MaTepHalibl 1 00OPYIOBAHKE BHEIPSIOTCS B TPOSKTUPOBAHUH M CTPOUTEILCTBE
BOJOOTBOSIINX CETCH?

Kakue pecypcocOeperaromme TEXHOJIOTHH WCIIONIB30BaHBI TIPH  Pa3pabOTKE CHUCTEMBI
BOJIOOTBE/ICHUS HACEIEHHOTO MTyHKTa?

KaxoBbI pexxuMbl IBM)KEHHUST CTOUYHBIX BOJT B BOJOOTBOISIIEM KOJUIEKTOpE?

KakoBo pacueTHOe HamoJgHEHHE B TPYOOIPOBOJaX CAMOTEUHBIX KOJJIEKTOPOB U MOYEMY?
KananuzanmoHHbIe KOJTOAIBI, MX Ha3HAYCHHUE U KIACCU(PUKAIIHS.
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CnocoObl yCTpOHCTBA IMEpEeceYeHU CaMOTEUHBIX TPYOOIPOBOJIOB C MCKYCCTBECHHBIMH U
€CTECTBEHHBIMU IPENATCTBUSMHU.

[IpuHUMIIBI THIPABINYECKOTO pacueTa JOKepa.

Kakue anpTepHaTHBHBIC BAapHAHTHI JOJDKHBI OBITH NMPOAHAIM3WPOBAHBI NPU HAa3HAYCHHUU
CHUCTEMBI M CXEMBI OTBE/ICHUSI CTOYHBIX BOJI HACEJIEHHBIX ITYHKTOB?

[TpuBecTH KiaccupuKannio MaTepHaIoB TPYOOIIPOBOIOB.

KakoBbl mpenmylnecTBa M HEIOCTAaTKH TPYOONPOBOIOB, M3TOTOBJICHHBIX W3 Pa3IUYHBIX
MaTepuano?

KakoBbl 3HaueHUss MUHHUMAJIBHBIX M MAaKCHUMAJBHBIX CKOPOCTEH TEYEHHS >KHJIKOCTH
TpyOoIpoBoa?

Kakumu HOpMaTHUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAaHABIUBAIOTCA TpeOOBaHUS K
IIPOEKTHPOBAHUIO HACOCHBIX CTAHLUI B CUCTEMAaxX BOJIOOTBEACHUS?

CocTaB THUIIOBOTO TEXHUYECKOTO 3a/laHusl Ha TMPOEKTUPOBAHHE OOBEKTOB CHCTEM
BOJIOOTBEJICHUS (BOJOOTBOSIINX CETEH).

HazHaueHne kaHaTU3allMOHHBIX HACOCHBIX CTaHIMI, 000CHOBaHHE MECT UX PACIHOJIOKEHUS
Ha CXeMe BOJIOOTBEICHUS?

Yem 0OOCHOBBIBacTCsl BBIOOp THHA TPYO Ui YCTPOWCTBA CAMOTEYHBIX M HAMOPHBIX
KOJUIEKTOPOB?

Kakue HOBbIE TEXHUYECKHE PEUICHUs BHEAPAIOTCS B IPOECKTUPOBAHMHM BOJAOOTBOASIIMX
ceTeit?

KakoBbl OCHOBHBIE TIOJIXO/bl U MPUHIIUIIBI CPABHEHUS U BHIOOpPA MPOEKTHBIX PEUICHHUM st
3JIEMEHTOB BOJOOTBOJSIIUX CETEN U COOPYKEHUHN Ha HUX?

VYerpoiicTBo U Moa00p 000pyI0BaHUS KaHATM3AIMOHHON HACOCHOW CTaHIIMH.

Crioco6 ompenenenne TpeOyeMoil T€OMETPHUECKOM BBICOTHI MOABEMA BOJABI Ul TOA00pa
HaCOCOB KaHaJIM3allMOHHOM HAaCOCHOW CTaHLIUH.

[TpuBecTH NPUHIUIIBL, [TOJIO’KEHHBIE B OCHOBY IIPOEKTUPOBAHUS JIMBHEBOI KaHAIM3A[MOHHOM
CeTH.

KakoBbl 0COOCHHOCTH YCTPOMCTBO U AKCILTyaTallsl BOJOOTBOJSAIICH CETH U COOPYKEHHM B
0COOBIX KJIMMaTHYECKUX 30Hax?

[TpyHIMIIBI TPOEKTUPOBAHUS 3JIEMEHTOB CHUCTEMBbl BOJOOTBEACHMSI HAlpaBiICHHbIE Ha
CHM)KEHHE KOJIMUYECTBA OTKA30B M aBAPUIHBIX CUTYallUH B ITPOLIECCE IKCIUTYyaTaLHH.
HopmatuBHbIE JOKYMEHTBI, pPETIAMEHTUPYIOLIME TOPSIOK DSKCIUIyaTallud CHCTEM U
COOPYKEHHI BOJOOTBEACHMSI HACETICHHBIX ITYHKTOB.

XapaxTepHble J1e(heKThl TpyOOIIPOBOI0B BOJAOOTBOISAIINX CETEH.

KakoBbI mpUYKMHBI pa3pylIeHUs jKeIe300€TOHHBIX KOJUIEKTOPOB BOJOOTBOSIIUX CETEH?
Kputepun O1eHKH TEXHHYECKOIO COCTOSIHMSI CAMOTEUYHBIX M HAMOPHBIX TPYyOONpPOBOJOB B
CUCTEMAaxX BOJOOTBEICHUS.

MeTo/1bl TMarHOCTUKU TEXHUYECKOIO COCTOSIHUS CAaMOTEYHBIX M HAIlOPHBIX TPYOOIPOBOIOB
CUCTEM BOJOOTBEICHMS.

B uyeM cyThb BBHINOJIHEHMS MYCKOHAIAJOYHBIX pabOT NpU BBOJE B OSKCIUIyaTalHIO
KaHaJIU3alMOHHON HACOCHOW CTaHIMU?

Jlns yero cocraBisieTcsl TIaH U rpadUK BBIMOJHEHHS MYCKOHAIAJOYHBIX paboT oO0BeKTa
CUCTEMBI OTBEJECHUS BOJIbI?

[Topssmok mpueMKH W TPOBENEHUS HCHBITAHUI YydacTKa BOAOOTBOJSALIEM CETH IOCIE
CTPOUTENLCTBA WM PEKOHCTPYKIIHH.

OcHOBHBIE TPeOOBaHUS TEXHUKH 0€30IACHOCTU M OXpPaHbl TPyZa MPU MPOBEACHUHU pabOT MO
SKCILTyaTalluy ¥ pEMOHTY TpyOOIPOBOIOB M COOPYKEHUN Ha BOJIOOTBOSIIIUX CETSIX.
ABapuu Ha BOJOOTBOJAIIUX CETAX, IPUUNHBI UX BO3SHUKHOBEHHUS.

OO0muit MOpsAIOK JTUKBHUIAIMH aBapUi Ha BOJIOOTBOISAIINX CETSIX.

Mepsl 10 00ecreueHNI0 CaHUTAPHOH U HKOJIOTHYECKOM 0e30macHOCTH IMpH JIMKBUIAILMU
aBapHUIHBIX CUTYyallUN HAa OOBEKTaX CUCTEM BOJOOTBEACHHUS.



