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1. Henn, 3a1a4u ¥ IVIaHUPYeMble Pe3yJIbTAaThl 00y4eHHs 110 JUCHUILTHHE

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 OOYyYaromerocss K JAEATENIbHOCTH B COOTBETCTBUU C KBaJTU(UKAIIMOHHON
XapakTepucTukon OakamaBpa 1o HampaieHuto 08.03.01 CrpouTenbCTBO, B TOM YHCIE
(opMHpOBaHNE HABBIKOB pacueTa HapyKHBIX CETel BOJOCHAOKEHHS U KaHATM3ALHH.

K ocHOBHBIM 3aayaM OCBOGHHS AUCUUIUIMHBI «HapykHble ceTH BOJOCHAOKEHHS U
KaHAIM3aLUU CIIEAYET OTHECTH:

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

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

- U3y4eHHE MMPUHILIUIIOB pacyeTa Hapy>KHBIX CeTeil BOJOCHA0KEHUS U KaHAJIM3AINH;

- U3YYEHHE MPUHLUIIOB CTPOUTEIbCTBA, DKCIUIyaTallUM U IyCKOHAJIAJOYHBIX paboT Ha
BOJIOTIPOBOAHON CETH, a TaKKe TEXHUUECKOW OKCIUTyaTallud, OOCITYXKMBaHHSA UM PEMOHTa
BOJIOOTBO/JISIIIIMX CETEH.

O6y‘-I€HI/IG IO AUCIIUIIIINHEC «Hapymele CeTnu BOZIOCHa6)KCHI/I$I M KaHaJIn3aluun» HAIpaBJICHO
Ha GOPMUPOBAHNE Yy OOYIAIOIIUXCS CISAYIONUX KOMITCTSHITHI:

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

ornpeensoonme TpedoBanus s npoekrupoBanus O/
NIIK-1.3. BeiOupaeT aHanoru ¥ TUIOBBIE TEXHUYECKHE
(TEXHOJIOTUYECKHE) peIleHHs] OTJENbHBIX 3JEMEHTOB U
y3noB OIIJl m wux apanrauus B COOTBETCTBHM C
TEXHUUYECKUM 33JJaHUEM

NIIK-1.5. BeiOupaer ob6opynosanue u apmatypsl OI1]
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 pemeHuil | UIIK-2.6. [0TOBUT TEKCTOBYIO 4YacTh MPOEKTHOU
CHCTEM TEeIUIOra30cHa0X eHus, noxymeHTanuu OITJ]
BEHTWISILIMM, BOJOCHAOKEHUS U
BOJOOTBE/ICHHUS

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

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

OOIT:
«MexaHHuKa JXUJIKOCTH 1 Ia3a,
«OCHOBBI BOJIOCHA0KEHHUA U BOJIOOTBEACHU,
«HarueraTenu u TEIUIOBEIC IBUTATCIIN,
«BHYTpeHHHE CUCTEMBI BOJIOCHAOKEHUS U BOJIOOTBEICHHS»,
«McTOUHUKY B cHUCTeMBI TeriocHa0)eHus npeanpusatuii u KKX»,



«[IpousBoacTBEHHAs MPAKTHKA (TEXHOJIOTHYECKAs )»,
«[IpousBoacTBEHHAs MPAKTHKA (TPEAIUTIIIOMHAS ).

3. CTpyKTypa U cofep:KaHue U CUUIIINHBI

OO11ast TPYI0EMKOCTh TUCIUILTAHBI COCTABIsACT 4 3aueTHBIX equHullbl (144 daca).

3.1

3.1.1. Ounas popma oOydeHUs

Buabl yueOHOM padoThl M TPY10EMKOCTh

Ne . KoanuecTBo CemecTpbl
Buj yueOHoi padoThl
n/n 4acoB o)
1 | AyautopHble 3aHATHSA o4 o4
B tom uncie:
1.1 | Jexuun 18 18
1.2 | CemmuHapcKue/IpaKTHUECKUE 3aHATHUS 36 36
1.3 | JJaGoparopHbIe 3aHATHUS
2 | CamocTosiTe/ibHasi padoTa 90 90
B Tom uncie:
2.1 | BeimosiHeHHE JOMAIIIHETO 3a/1aHUs
2.2 | CaMOCTOSATEIBHOE N3YUEHHUE 90 90
3 IIpome:xyTOUHAsI aTTEeCTALMSA
3avet/mud.3aueT/7K3aMeH JK3aMeH JK3aMeH
Hroro 144 144
3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTITIHHBI
3.2.1. Ounas ¢popma oOyueHus
TpyaoeMkocThb, yac
AyautopHas pabora 2
Ne Pa3nensl/Tembl ° - 28z &= - g
n/n AUCIHUTLTHHBI 3 = %E = % E 3 g g S
a E |EEZ| &5| E5| 8=~
= 1 3g7 87| 28 2
O E = = S
1 Pasnen 1. BononpoBonHbie cetn 72 9 18 45
1.1 | Tema 1. Onpenenenus. 12 1 2 9
Knaccugukanus cucrem
BO/IocHa0OkeHusl. Marepualisl
HJIEMEHTOB CUCTEMBI BOJJOCHAOKEHHUSI
1.2 | Tema 2. Bogonorpebienue 12 1 2 9
HACEJIEHHOTO MyHKTa. PexXnmbl
BOJIOTIOTPEOJICHHS
1.3 | Tema 3. Cxemsl cucTeMm 18 3 6 9
BofocHaOeHus. [ mapaBnnueckue
pacyeTbl CUCTEM
1.4 | Tema 4. KoncTpynpoBaHue 371€MEHTOB 12 1 2 9
CHCTEM BOJJOCHA0KEHHUSI




15 | Tema 5. CtpouTennCcTBO, 18 3 6 9
OKCIUTyaTaIs U MyCKOHAIAJ0YHbIC
paboThI HA BOJIOIIPOBOJIHOM CeTH

2 Paznen 2. BogootBoasiiue ceTu 72 9 18 45

2.1 Tema 6. OO1IMEe cBeIEHUS O CUCTEMAX 7 1 2 4
BOJIOOTBEJICHUSI HACEJICHHBIX TYHKTOB

2.2 Tema 7. CuCTEMBI M CXEMBI 7 1 2 4
BOJIOOTBE/ICHHS

2.3 | Tema 8. OCHOBBI THIPABIHYECKOTO 7 1 2 4
pacueTa BOJIOOTBOISIINX CeTeH

2.4 | Tema 9. Pa3paboTka cucTeMbl 7 1 2 4
BOJIOOTBE/ICHHS

2.5 | Tema 10. TpybompoBoab! 6 2 4

2.6 | Tema 11. CoopyxeHus Ha 6 2 4
BOJIOOTBOIAIINX CETIX

2.7 | Tema 12. KoncrpyupoBanue 5 1 4
BOAOOTBOIAIINX CETCH

2.8 Tema 13. HacocHble craHiny B 5 1 4
CHCTEMaX BOAOOTBEACHUS

2.9 Tema 14. Cetu w1t oTBOIA 7 1 2 4
aTMOC(HEpPHBIX 0CATKOB

2.10 | Tema 15. OCHOBBI TEXHUYECKOMN 7 1 2 4
AKCIUTyaTallii BOJOOTBOJISIINX CETEH

2.11 | Tema 16. O1eHKa TEXHUYECKOTO 8 1 2 5
COCTOSIHUSI, O0CITY)KBAaHUE U PEMOHT
BOAOOTBOIAIINX CETCH

Hroro | 144 18 36 90

3.3  Conepxanue TUCHUNINHBI

Pa3pnen 1. BononpoBoaHbie ceTn

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

OcHoBHBIE TepMUHBI W onpeaeneHus. OOmas cxemMa CHCTEMbl BOJIOCHAOKEHUS IS
HACENIEHHBIX MYyHKTOB. HopMaTuBHO-TexHW4Yeckass 0aza [Uisi TMPOEKTHPOBAHUS, pacyera
BOJIOTIPOBOAHBIX ceTeil. TexHHYecKue YCIOBHS IJisi MPOCKTHPOBAHUS. YKPYIMHEHHBIE 3JIEMEHTHI
CHUCTeMBl BOJOCHAO)KEHHUS HAaCEeNeHHBIX NYHKTOB. Kiaccudukanus CHUCTEM BOJOCHA0KEHHUS.
OcobenHoctu BbIOOpa cucteM. MaTepuanbl, HCHONB3yEMbIE JUISI  JJIEMEHTOB  CHUCTEM
BOJIOCHaOkeHUs1. Poccuiickuii 1 3apyOeKHBIN OIBIT.

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

HopMaTuBHO-TexHIYECKHE JOKYMEHTHI IO BEIOOPY UCXOAHBIX JAaHHBIX JUIS TPOSKTUPOBAHUS
cucteM BojocHaOxeHus. BogomorpeOienne HaceleHHOro TmyHKTa. [loTpeOuTenu CHCTEMBI
BojiocHaOkeHus1. KpaTkas xapakrepuctuka. Hopmbl BomonoTpeOaeHus: 4eM OnpeAesstoTCs, OT Yero
3aBUCAT. BopomorpebieHrne MPOMBINUICHHBIMA MPEANPHUATHIMUA. Pacxonbl Ha TMOJWB 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 BOJIOCHAOKEHHS HACEJICHHBIX IMyHKTOB. [IpaBmia BeIOOpa B 3aBUCUMOCTH OT
ycnoBuit. OcoOeHHOCTH, peKOMEeHAanK o BbIOopy. HopMaTHBHO-METOAOIOTHYECKIE JOKYMEHTHI
I TUAPABIMYECKUX PACUETOB BOAOMPOBOJHBIX cereidl. PacueTHbie ciydau. ['mapaBiuydeckuid
pacueT CUCTeMBbl BOJOCHaOXeHHS. MeToNbl THUAPABINYECKOTO pacdyera BOJOMPOBOJHBIX CETEH.




OnpeneneHue pa3iavMYHBIX PAcXOAOB: YACIBHBIX, IIYTEBBIX, Y3JIOBBIX. YBA3Ka KOJBLEBOW CETH.
Oco0eHHOCTH, METO/IBI U TIpaBHiIa yBs3KH. [Ibe30MeTprudeckuii mpouiib CUCTEMBI BOJOCHA0KEHHUS.
OnpezneneHue Nbe30MeTpUYECKUX OTMETOK. CBOOOIHBIN, (PaKTUUECKHI HATIOPBHI.

Tema 4. KoncTpynpoBanue 3JieMeHTOB CHCTeM BOJOCHA0KEHHUS

Coopyxenust Ha BogonpoBoHoM cetr. Koncrpyuposanue PUB (pe3epByap uncToi BOAbI),
TUIIOBBIE pelleHus. KOHCTpYKIIMU KOJIOALIEB. DJIEMEHTHI, BXOJSLIME B COCTaB KOJIOJA HA CETH
BoslocHaOxeHus. HacocHoe oGopymoBanue st craHuuu Il mogbema. OcobeHHocTu BbIOOpa
Poccuiickuit u 3apyOexHblii onbIT. HOpMaTUBHO-TEXHHUYECKUE JJOKYMEHTHI IIPH KOHCTPYUPOBAHUU
BOJIOIIPOBOJHBIX CETEH.

Tema S. CrpouTeabcTBO, IKCIUIyaTanMss M NYCKOHAJIag04Hble padoTbl 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. MeTOIbI U IIOIXOIbI ITPY ITYCKOHAJIAJOYHBIX
paboTax Ha BOJONPOBOAHOW ceTH. CaHUTApHO-TEXHUYECKHE U SKOJIOTMYECKHE TpeOOBaHUS IpU
IIPOCKTUPOBAHUHU U CTPOUTEIBCTBE BOJONPOBOAHBIX ceTel. BO3MOKHBIE aBapuilHbIE CUTyaluu W
METOJIbl YCTPAHEHUSI MX BO BpeMs JKCIUTyaTauuu. ['mapaBianueckue mapaMmerpsl BOJOIPOBOIHOU
CETU ¥ METOJBI UX KOHTPOJISI BO BPEMsI OKCIUTYyaTalluH CETH.

Paznen 2. BogooTBoasiiue ceTu

Tema 6. O01mMe cBeleHUs] 0 CHCTEMAX BOJ0OTBedeHHsI HaceJeHHbIX NYHKTOB. KpaTkas
UCTOPHUSL PA3BUTHS CHUCTeM BojooTBeAcHms. OOmas cxema, 3JeMEHThl W THIBI CHCTEM
BOJIOOTBeIeHUs. B3anMOCBs3b pabOThI 2JIEMEHTOB CUCTEMBI BOJIOOTBEIeHUs. BO100OTBOsIIINE CETH.
Haznauenue u TpeboBaHus K CICTEMaM BOJIOOTBEICHUSI.

Tema 7. Cuctemsl u cxembl BogooTBeaeHusi. Hopmarusnsie nokymentsl: @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 HEJIOCTATKU, aHATIN3 IPUMEHUMOCTH U 00OCHOBAHUE.

Tema 8. OcHOBBI THAPABJIHYECKOI0 pacyeTa BOAOOTBOAAIIUX ceTel. [IpuHIUIIBI
TUAPABIMYECKOTO pacueTa BOJOOTBOAAIIUX ceTel. TexHorormyeckue mapameTrpbl padboThI
CaMOTEYHBIX M HAMOPHBIX BOJAOOTBOASAIIMX ceTeil. MareMaTuueckue MOJENH, MPUMEHsSIEeMbIe AJis
OTpeieTICHUs TTapaMeTPOB pabOTHI BOJOOTBOISIINX CETEH.

Tema 9. Pa3zpaGorka cucremMbl BOA0OTBedeHHMsl. TeXHUYECKOE 3aJaHHEe Ha Pa3pabOTKy
AJIEMEHTOB CHCTEMBI BOJOOTBEJEHUS (BOJOOTBOISIICH ceTh). ba3oBble MHKEHEPHBIC WU3BICKAHMS.
AHanM3 UCXOAHBIX JaHHBIX. [IpUHIKIIBI U TPUEMBI TPACCUPOBKU BOAOOTBOJIAIIUX CETEH C yUETOM
penbeda MECTHOCTH, TUIAHHUPOBKM HACEJIEHHOTO IYHKTa U TPOMBIIIJICHHBIX OOBEKTOB,
pacroIoKeHUsI BOJIOEMOB — MPUEMHHUKOB CTOYHBIX BOJ. [ MapaBiuyeckuil pacder u paszpaboTka
MIPOJIOJIBHOTO MPOGUIIS CAMOTEYHOTO KOJIJIEKTOPA.

Tema 10. Tpy6onpoBoabl. TpeboBanus, mpeawsBisieMbie K TpydbonpoBoaam. KoHcTpykuuu
Y MaTepHalIbl JJI CTPOUTENIbCTBA BOJIOOTBOIAIICH CETH U KOJUIEKTOPOB. KOMOIIBI 1 KaMephl.

Tema 11. Coopy:keHusi Ha BOJOOTBOASALIUX ceTHAX. [/[f0Kephl, mepenajHbie COOPYKESHHUS,
pa3ienuTeabHbIe KaMephl U JIp. COOPYKEHHs, YCTaHABJIMBAEMbIE HAa BOJOOTBOJIAIINX CETSX.
[lepeceuenre BOJOOTBOIAUIMX CETEH U KOJUIEKTOPOB € PA3JIMYHBIMU MOA3EMHBIMU M HAa3€MHBIMU
COOPYKEHHSIMU U TIPENSATCTBUSMH.

Tema 12. KoncTpynpoBaHue BOJOOTBOASIIIMX ceTeld. MeTOIbI MPOKITIAIKH TPYOOIIPOBOIOB
BOJIOOTBOJSIINX ceTeld. becTpaHuieliHas NpokiIaaka W 3aMeHa TPYO BOJOOTBOJSIINX CETEH.
VYerpoiicTBa ceTelt B 0COOBIX KIMMaTHYECKUX 30Hax (yciaoBusx). [[puMeHeHne aHanoroB U TUIIOBBIX
pElIeHUH, MPUBsI3Ka TUMOBBIX IPOEKTOB.

Tema 13. HacocHbple cTaHOMM B cHCTeMaxX BogooTBedeHusi. OcoOeHHOCTH
MPOEKTUPOBAHUS U ycTpoiicTBa. OOOpyI0BaHNE KaHATM3AIMOHHBIX HACOCHBIX CTAHIUH.



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

Tema 15. OcHOBBI TEXHHYECKOI IKCIIyaTAlIMH BOAOOTBOASIIUX ceTeil. HopmaTuBHbIe
JIOKYMEHTHI B 00J1aCTH CTPOUTENHCTBA U IKCIUTYaTalll CUCTEM BOAOOTBeAeHU. OOIIUe MOI0KEHUS
M0 OKCIUTyaTalliu ceTeil. MeToJbl W TMOAXOIbI MPH ITYCKOHAIAJOYHBIX pPAa0OTax HAa CHUCTEME
Bol0ooTBeleHUsl. CaHUTApHO-TEXHUYECKHUE U HKOJIOTMYECKHWE 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. BO3MOXKHBIE 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 KOJIBIEBBIX
ceredl. Pacuernble cimydan. OrnpeznelieHHe yAENbHBIX W Y3JIOBBIX pacxojoB. I[IpeaBaputenbHoe
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 ¢
HOPMAaTHUBHBIMU JIOKyMEHTaMU. AHAJIM3 COCTaBa CTOYHBIX BOJl, OCOOEHHOCTH (POpPMHUPOBaHUS U
PEeXHUMBI TIOCTYIIEHUS! B BOJOOTBOSAIINE ceTH. BrIGOp crcTeMbl M cXeMbl BOAOOTBOJSAIINX 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
BOJOOTBOJAMIMX ceTell. [IpopaboTka MCXOIHBIX JAHHBIX S HMPOSKTUPOBAHUS 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 3aHIATHS
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 O6o3Ha4eHUs YCIOBHBIC TpaduIecKue

2. TOCT 21.205-93 YcnoBHble 0603HaYEHUS JIEMEHTOB 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 BogocnaOxenue. HapyxHble CceTH U COOpYXKEHHMS.
AxrtyanusupoBanHas penakius CHull 2.04.02-84

12. CI132.13330.2012 Kananuzanus. HapyxHble ceTH U COOpY)KEeHUs. 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] : yuyeOHWK /I CTYACHTOB BBICIIMX YYCOHBIX 3aBEICHUH,
oOydaromuxcs mo nporpamme 6akanaBpuara o HampasieHuto 270800 "Ctpoutenbero"” (poduinb
"BomocHabxenue u Bogoorsenenue") / 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.: Yuebnoe nmocobue. — CII6.: MU3natensctBo «Jlanb», 2015. — 160 c.

2. OpnoB B.A. CTpoWTENbCTBO M PEKOHCTPYKIIUS HMHXKEHEPHBIX CETEH M COOPYKCHHM:
yuebHoe nocobue — M.:Axagemust, 2010.-301 c.

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

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

5. Boponos, 1O. B. Uctopust orpacin u BBeJCHHE B CleNHAIBHOCTh "BomocHabxeHnue u
BopootBeneHue" [Tekcr] : yueOnuk s By3os / FO. B. Boponos, E. A. Ilyraues ; non o6mr.pen. FO.
B. Boponoga ; - 13x. 2-e, mepepa0. 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. Buxymum, I1. JI. I'mapaBnuka cuctemM BoIOoCHAOKEHUS U BOAOOTBeACHUS [ TekeT] : yueOHMK
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 PeCypChl

DOnexTpoHHBIH o0pa3oBarenbHbli pecypc (DOP) cucreMsl AUCTaHIIMOHHOTO OOyuYeHUs
yauBepcuteta (CJO-LMS) B HacTosiiee BpeMsi HaXOIUTCs B pa3paboTKe.

4.5 JlunmeH3WOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  IPOrpamMMHoOe
o0ecrneueHue

1. MoitOduc — poccuiickas KOMIaHUA-Pa3pabOTUNK 0€30MACHBIX OPHUCHBIX PELICHUN JUIs
oOuieHusT W COBMeCTHOM paboTel ¢ JokymeHtamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. IInmardpopma nanoCAD — »st0 poccuiickas tuiarpopma JUisi MPOSKTHPOBAHHUS U
MOJICIUPOBaHMs 00BEKTOB paznuuHoi ciaoxHocTH. [Tonaepxka popmaros *.dwg u IFC
nenaer ee OomIMYHbBIM pemenneMm s coBMmenieHus CAIIP- u BIM-texnonorwmii.
OyHKIMOHAT TIATPOPMBI MOKET OBITh PACIIMPEH C MOMOIIBIO 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. Ownmnaiin 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 6ubdanoreka http://www.rsl.ru

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

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

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

7. HII «ABOK» — mnoOMOIIHMK HWHXXEHEepa TI0  OTOIUICHHIO, BEHTHJISAIUU,
KOHIWIIMOHUPOBAHUIO BO3AYyXa, TEIUNIOCHA0KCHUIO W CTPOUTEIBHOW TETUIOPU3UKE
https://www.abok.ru/

8. E-JIOCBE — Omnektponnsli skojor. HesaBucumas uHpOpManus O POCCHUCKHUX
opraHmuzanusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJATENIbHBIX AaKTOB
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
KOMIIbIOT€PAMH, HMHTEPAKTUBHBIMU JIOCKAMHU, MYJbTUMEIUHHBIMU IPOEKTOPAaMH M SKpaHaAMHU:
AB2404, AB2415 u ayautopuun obmero ¢ouaa. s mpoBeneHns CEMHHAPCKUX U J1TAOOPaTOPHBIX
pabot ucnons3ytorcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
MuHOBanmoHHO0-00pa3oBaTeIbHOM KoMILIeKce « TeXHorpamy», KOTOPBI pacoioskeH Ha TEPPUTOPHU
BJIHX.

6. MeToauveckue peKOMeHIAlNU

6.1 Meroanyeckne peKOMeHJANMH JJisl TIPenoJgaBaTelisi MO OPraHu3aNUHU
00y4eHust

6.1.1 IlpemomaBarens OpraHu3yeT TMpeNnojaBaHUE IUCIUIUIMHBI B COOTBETCTBUM C
TpeboBanusmMu «llomoxkeHust 00 opraHuzaluu o00pa3oBaTENbHOTO IHpouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (pusinanax», yrBepkKAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2 Ha nmepBoM 3aHATHM IpENoAaBaTelb JOBOAWUT A0 CBEACHHUS CTYIEHTOB COJEP)KAHUE
paboueit nporpammsbl aucuuianHabl (PTIT).

6.1.3 IIpenonaBaresb 0coOeHHO 00palaeT BHUMAaHKE CTY/IEHTOB Ha:

— BuUAbl U GOPMBI IPOBEJICHUS 3aHATUHN MO JUCIHMILIMHE, BKIIOYAs MOPSIOK MPOBEACHUS
3aHATUA C TPUMEHEHUEM TEXHOJOTHM JMCTaHLIHMOHHOIO OOY4YeHHS] U CHUCTEMBI
nuctaHioHHoro ooydyenus ynusepcuteta (CO Mockosckoro ITonutexa);

— BUJBL, COJEpXKaHWE U TOPSAIOK IMPOBENEHHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOUYHBIX CPEJCTB;

— (Qopmy, comepkaHHe M TOPAJOK TPOBEACHHUS IPOMEXKYTOUHOM aTTecTauuu B
COOTBETCTBUU C (POHIOM OILIEHOUYHBIX CPEACTB, IpearycMoTpeHHbIM PIII.

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 IlpenogaBarenb NpeIoCTaBISIET MEPe] MPOMEXYTOUHON aTTecTanueit (3K3aMeHOM W
3a4€TOM) CIIMCOK BOIIPOCOB Il HOJTOTOBKH.

6.1.7 IlpenonaBaTeny, KOTOPbIE MPOBOISAT JIGKLIMOHHBIE M TPAKTHUYECKUE (CEMHUHApPCKUE)
3aHATHS, COIVIACYIOT TEMAaTHUYECKUH IJIaH NPAaKTUYECKUX 3aHATHUM, YTOObI MCHOJB30BATH E€IUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX ITOHSATHI IUCLIUIUIMHBIL.

6.1.8 Ilpm mOATOTOBKE K CEMHHAPCKOMY 3aHATHIO 110 TEPEYHIO OOBSABICHHBIX TEM
[IpernojaBaTe/l0 HEOOXOAMMO YTOYHWUTH IUIaH MX MpoBeaeHus, cormacHo PIIJI, mpomymats
(GOpMyYIHPOBKH U cOzepKaHHE Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHAPA.

B xozne cemMuHapa BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTb TEMbI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYKJEHUE Ka)J0Iro
yueObHoro Bompoca. Mcnonb3oBaTh (pOHTANbHBIM ONpOC AaBas BO3MOXHOCTb BBICTYIIUTh BCEM
CTYJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATUH.

B 3axitounTenbHON 4acTH CEMUHApPCKOTO 3aHATHUS CJelyeT NOJABECTH UTOTH: JATh OLIEHKY
BBICTYIUIEHUH Ka)KJ0Tr0 CTYJEHTA U y4eOHOM IPYIIIbI B LIEIOM. PaCKpbITh MONI0XKHUTENbHBIE CTOPOHBI
U HEJIOCTAaTKU IPOBEIEHHOI'0 CEMMHApCKOro 3aHATHs. OTBETUTh Ha BOIPOCHI CTYAEHTOB. BbiiaTh
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 BBICTYMNAIOIIMM M ayJUTOPUHU JONOJIHUTEIbHBIE M YTOUHSIOIIME BOMIPOCHI C
LEJIBIO BBISICHEHUS! UX MO3ULMHA IO CYLIECTBY 00CYKAaeMbIX MPOOIEM.

Bo3MoxHO npoBeieHNE 3aHATUI U aTTeCTalli B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTeMbI AUcTaHIIMOHHOro 00ydenus: ynusepcutera (CO Mockosckoro ITonurexa).

6.1.10 Ilopsimok mnpoBeneHHWss padOT B JWCTAHIMOHHOM (oOpMare yCTAaHABIMBACTCS
OTJCJIHBIMU PAacCIOpPsHKEHUSAMU TPOpEeKTopa Mo YydeOHOH padoTe W/MIM LEHTpOM YydeOHO-
METOMYECKOM pabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4alOUIUXCsI M0 OCBOEHUIO U CIUTIMHBI

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 mpoBeneHUH 3aHATHH W TPOIETYp TEKYIIEH M MPOMEXKYTOYHOH aTTeCTalluH C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIlMOHHON 00pa3oBaTeibHONl cpelbl AMCTAaHIIMOHHOTO
obpazoBanust yausepcurera (C1O MockoBckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYAEHT JIOJDKEH O00eCHednuTh
TEXHUYECKYI0 BO3MOXXHOCTH JTUCTAHIIMOHHOTO TMOJKIIOYEHUS K CHCTEMaM JUCTAHIMOHHOTO
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 paboueii mporpaMmoil nucuumuasl (PILT).

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

KoHTponp ycmeBaeMOCTM M KadecTBa IOJATOTOBKHM IIPOBOJUTCS B COOTBETCTBUE C
tpeboBanusimMu "[lonokeHust o0 opraHuzanuu 0OpazoBaTENbHOIO Ipolecca B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEPCUTETE".
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JUJ11 KOHTpOJISI yCTIEBAEMOCTH M KaueCTBa OCBOCHMSI JUCLUIUIMHBI HACTOALLEH MporpaMmon
IIPEyCMOTPEHBI CIEAYIOINE BUAbI KOHTPOJIS:

- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYLIUI KOHTPOJIb);

- IPOMEKYTOYHAs aTTeCTALUS.

B npouecce 00ydyeHus: MCIONB3YIOTCS CIEAYIONIUE OLIEHOUHbIE (POPMBI CAMOCTOSITEIbHOMN
paboThI CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS yCHEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCcTallui:

B nsiToMm cemectpe:

- KOHTpoJibHast pabota Nel, koHTposibHas pabota Ne2, nomMallHee 3a1laHue; K3aMEH.

7.2 IlIkana v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI

[Tokazarenem OllCHUBAHKSI KOMIIETEHITMI HA PAa3IMYHBIX dTarax ux GOpMUpPOBAHUS SBIISICTCS
JOCTHIKEHUE 00YJAOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYSHHUS 110 AUCIUTLINHE (MOJIYIIIO).

[IkaJtbl OIleHUBAHUS PE3YJIBTATOB IIPOMEKYTOUHOM aTTECTAIIMH U UX OMTHUCAHHE:

dopma TPOMEKYTOUHOU ATTECTALMN: IK3AMEH.

[TpomesxyTounas aTTectanus oOydaromuxcs B hopMe sK3aMeHa IPOBOIUTCA 110 pe3yIbTaTaM
BBIIIOJIHEHUS] BCEX BUJOB Y4eOHOH paboOThl, MPEJYCMOTPEHHBIX Y4YEOHBIM IJIAHOM IO JAaHHOH
JUCLUIUINHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYILIETO KOHTPOJISl YCIIEBAEMOCTH B
TedeHue cemectpa. OLEHKa CTENEHM JOCTHXKEHHsI OOydYaloIIMMHUCS IUIAHUPYEMBIX pe3yJbTaToB
o0ydeHHs MO AUCUMIUIMHE (MOAYJII0) MPOBOAUTCS IPENoJaBaTesieM, BEIYIIUM 3aHsITHUS IO
JUCLHUIUIMHE (MOAYJII0) METOAOM IKCIEPTHOM oLeHKHU. [To nToram npoMexxyTo4HO# arTecTanuu no
TUCHUTUTMHE  (MOJYJIO) BBICTaBIISICTCS OLEHKAa. HeoOXOAMMBIM  YCIOBHEM TPOXOXKICHHS
IPOMEKYTOUHON aTTECTAllMM SIBJISIETCS BBIIOJIHEHHE BCEX BUJOB padoT, IPeAyCMOTPEHHBIX TaHHON
paboueiil mporpammoii no qucnuminHe «HapyxHble ceTn BogocHaOXeHus 1 kaHanu3auuu». Ha nary
IPOBE/ICHUS] MPOMEXYTOUYHON aTTECTallMd CTYACHTHI JOJDKHBI BBIIOJIHMTH BCE BHUbI Y4eOHOH M
CaMOCTOSITENIbHOM paboThl, MpeayCMOTpEHHbIE paboueil mporpaMMmoi o aucuumuinie «HapyxHbie
CEeTH BOJIOCHA0KEHUS U KaHAIN3ALUN.

IIIkxama orieHnBaHud 11 DK3aMeEHa:

Illkana oneHUBaHUSA Onucanne

BeimonHeHsl Bce BUABI y4eOHOH pabOoTHI, TPEIyCMOTPEHHBIC
yueOHbIM TU1aHOM. CTYJIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHMM, HaBBIKOB TMPUBEACHHBIM B TalIMIax IOKa3aTeseH,
ONepHupyeT MNPUOOPETEeHHBIMU 3HAHUSMH, YMEHMSMH, 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, HECTAHAAPTHBIE CUTYAINH

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

BeimonHensl Bce BUABI yueOHOH palOThI, MpPEeayCMOTPEHHBIE
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 BemonHen omauH win Oosiee BUAOB y4eOHOH pabOTHI,
NPEIYCMOTPEHHBIX y4eOHbIM MaHoM. CTYAEHT IeMOHCTPHPYET
HEIOJTHOE COOTBETCTBHE 3HAHUH, YMEHU, HABBIKOB IIPUBEICHHBIM B
Ta0JIMIaX T[OKa3aTesei, JOMYCKAIOTCS 3HAYMTEIbHBIC OIIUOKH,
MPOSIBJISIETCS. OTCYTCTBHE 3HAHWM, YMEHHMM, HABBIKOB I10 POy
HOKEB&TCHGIZ, CTYI[eHT HCIIBITBIBACT 3HAYUTCIBHBIC 3aTPYI[HeHI/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

Jlyis mpoBeZieHHsI TEKYIIET0 KOHTPOJSl MPUMEHSIOTCS Cleayrone (GopMbl: KOHTPOJIbHAsS
pabota Nel (o pazaeny 1), nomariHee 3a1anue, KOHTpoIbHas padboTta Ne2 (1o pasueny 2).

Tunosoe 3a1aHue K KOHTPOJILHOI padore Nel:

[Ipu 3amaHHBIX Y3JIOBBIX pacxojax CAejalTe NpeJBapUTEIbHOE MOTOKOpACHpEIesIeHue U
non0depuTre SKOHOMHUYECKH IelecooOpa3Hble  AMaMeTphl TpyO, 3ajgaBasich MaTepuaioM
TpyOonpoBogoB. Cxema mpmiaraerca. Pa3sHooOpaswe BapuaHTOB 33JaHUsl  ONpEAeIseTcs
pa3IMYHBIMU 3HAUEHUSIMU y3JIOBBIX OTOOPOB.

[Ipumep: IlpoBeaute mpenBapuTEbHOE IOTOKOpAclIpeaeNeHue JUisi CHUCTEeMBl (cxema
IpuiiaraeTcs) IpU H3BECTHBIX Y3NOBBIX oTOopax. [lombOepute mnpeaBaputTenbHbIE IHAMETPHI,
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 nomamnero 3aganus: «OnpeaeneHue BoIONOTPeOICHUS HACETICHHOTO MTyHKTa

TunoBoe 1oMallHee 3aJaHue:

B kadecTBe MCXOTHBIX MAHHBIX ISl BBIMOJHEHHUS JOMAIITHETO 3aJaHus O0ydaroniemycs
3a/1aeTCs XapaKTEPUCTUKA PailOHa HACEJICHHOTO MyHKTA: MNIOTHOCTh HACENIEHHUS, TUIOMAAh paiioHa;
KOX((UIIMEHTHI YaCOBOI U CYTOYHON HEPABHOMEPHOCTH H JIp.

Pesynmbrarom gomarmiHero 3amaHus SIBISETCS 3alOJHEHHWE TaOJIHIbI BOJOMOTPEOICHUS
paiioHa.

Tunosoe 3aaHne K KOHTPOJIbHOH padoTe Ne2:
Ha ocHoOBe renmIana HaceJIeHHOT O IMYHKTAa U UCXOAHBIX JAHHBIX 11O HACCIICHHOMY ITYHKTY:
- BBINOJIHUTH TPACCUPOBKY BOJOOTBOISLIEH CETH HACEIEHHOTO ITYHKTA;
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- HaMETUTb MECTO PACIOJIOKECHHS HACOCHBIX(OM) CTaHIUH (1N );

- BBIIOJHHUTD PACUET IUIOMIAIeH KBapTajoB;

- 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 HACEJIEHHOMY ITYHKTY;

- yKaszaTh THII TPUMEHEHHOH B CXEME HACOCHOH CTaHIMHM, CXEMaTHYHO H300pa3uTh
KOHCTPYKIHIO €€ TIOJJ3€MHOM YaCTH C OCHOBHBIM TEXHOJIOTUYECKUM 000pPYI0BaHUEM;

- COCTaBUTH IUIAH JIMKBUJALMU aBapUM Ha OJHOM U3 YYacTKOB KOJUIEKTOPA BOJOOTBOJAIIEH
cetH (10 3a/I1aHMIO).

I'enrutanel HaceJaeHHOTo MyHKTa (2 paiiona - 12 kBapTanoB) B Macimrtabe, ¢ 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 00YYaIOIIUMCS 110 BapUaHTaM.

7.3.2. IIpomescymounas ammecmayus
[TpomexyTouHas aTTecTanus NPOBOIUTCS B 5 cemecTpe o0yueHust B (hopMe 3K3aMeHa.

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

PersiameHT npoBeaeHusi JK3aMeHAa:

1. B Oowrer Brirovaercs (3) Bompoca W3 pa3HbIX pa3feioB JUCHUILIMHBI U (OIHO, JBA)
MPAKTUICCKHUX 33 aHUS.

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

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

4. IlpoBeneHue aTTecTalluy (3K3aMeHa) C UCII0JIb30BAHUEM CPEJICTB AIEKTPOHHOTO 00ydeHuUs
U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI BBIMOIHIETCS B COOTBETCTBUU C YTBEPKAEHHBIM
B yHHBepcutete "[lopsiIkoM MpoBeIeHUs TPOMEKYTOUHOM aTTeCTAI[UHU C UCTIOIB30BAHUEM CPEJICTB
AIIEKTPOHHOTO O0YyUEHUS U IUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTUN" .

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 KoHTposbHble paboThI, BBHIIOJHEHHBIE HA IMOJIOXKHUTEIBHYIO
OLICHKY

KonTponbnast padota Ne2 KoHTposbHble paboThl, BBHIIOJHEHHBIE HA IMOJIOXKHUTEIBHYIO
OLIEHKY

CamocrosiTenbHas padboTa. OdopmneHHbIN 0TUET 0 paboTe, MPeayCMOTPEHHOM paboueit

JlomaniHee 3aaHue IIPOrpaMMOil  AMCLMILIMHBI C OTMETKOM IpernojaBaTeis
«3aYTEHOY, €CIIU BBIIIOJIHEHBI U 0()OPMIIEHBI BCEe PaOOTHI

Ecnn He BbIMONMHEH OMMH WM 0OoJjiee BUAOB Y4€OHOW WIJIM CaMOCTOSATEIbHOW paboThI,
YKa3aHHBIX B Ta0JIHIIE, PENOo/IaBaTe b UMEET MTPaBO BHICTABUTH HEYIOBICTBOPUTEIHHYIO OIICHKY IO
WUTOTaM MPOMEKYTOYHOU aTTECTAIINH.
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Bonpocsl 111 OATOTOBKH 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
BOJIOCHAOKEHUS.

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 MOKapOTYIICHHUE.

Kak onpenenuTs KOMMYECTBO KUTEIEH B HACEIICHHOM ITYHKTE.

Kareropusi HaJe’)KHOCTH CHUCTEMBI BOJIOCHAOXKEHHS: YeM OIpeAessieTcss U Ha 4YTO TMpH
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.
PacueTHble ciydan 7151 pa3IM4yHbIX KOMIIOHOBOYHBIX PEIICHUH.

Ha kako¥t pexum pacCUMTBHIBAETCS CUCTEMA BOJIOCHA0KEHHU S HACETIEHHOTO MyHKTA.
[Topsimok ruapaBIMYECKOro pacyeTa TyMMKOBOM 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
30HUPOBAHUS.

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.

JlonOSTHUTENbHBIE 3JIEMEHTBI CUCTEMbI BOJJOCHA0KEHMSL.

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-9K0JIOTHYECKOI 0€301TaCHOCTH ISl BOAOIPOBOTHBIX CETEH.
HopmaTuBHO-IIpaBOBbIE JOKYMEHTBI, pErjaMEeHTUpPYyIOIUe paboTy M0 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 3a1aun pemarT Mpu BEIOOPE CHCTEMBI BOJIOOTBEICHUS sl Topoaa?

Kakwue cymecTByroT OCHOBHBIC BHJIBI CXEM BOJIOOTBOJISIINX CETEH Topoaa

Kakue cymiecTBylOT OCHOBHBIE THIIBI CHCTEM Jisi OTBEICHHUS TOPOJCKUX 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
BOJIOOTBEJICHMUSI.

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
BOJAOOTBOIAIINX 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 JOMIKHBI OBITH pPAaCUETHBIE PEXHUMBI JBUKEHUS CTOYHBIX BOJl B CaMOTEYHOMU
BOJAOOTBOAIICH CSTH?

[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 XapaKTEPHUCTHK, 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 HOpMaTHBHO-TEXHHUYECKUMHU JOKYMEHTAMHU YCTaHABIUBAIOTCA TpeOOBaHUS K
TpyOam, MPUMEHSIEMBIM B CUCTEMAX BOJOOTBEICHUS?

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 WCIONIB30BaHBI TIPH  Pa3pabOTKE CHCTEMBI
BOJIOOTBE/ICHUS HACEIEHHOTO MTyHKTa?

KaxoBbI pexxuMbl IBM)KEHHUST CTOUYHBIX BOJT B BOJOOTBOISIIEM KOJUIEKTOpE?

KakoBo pacueTHOe HamoJgHEHHE B TPYOOIPOBOJaX CAMOTEUHBIX KOJJIEKTOPOB U MOYEMY?
KananuzanmoHHbIie KOJTOAIBI, MX Ha3HAYCHUE U KiIacCUpUKAITHSI.
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CnocoObl yCTpOWCTBA TMEpPECEYCHUN CaMOTEUHBIX TPYOOIPOBOJOB C HMCKYCCTBEHHBIMH H
€CTECTBEHHBIMU MPENSATCTBUSIMHU.

[IpuHUMIIBI THIPABINYECKOTO pacueTa JOKepa.

Kakune anpTepHAaTUBHBIC BapUaHTBI JOJDKHBI OBITH MPOAHAIW3UPOBAHBI NMPU HA3HAYCHUH
CHUCTEMBI M CXEMBI OTBE/ICHUSI CTOYHBIX BOJI HACEJICHHBIX 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 YCTAHABIMBAIOTCA TpeOOBaHUS K
MIPOCKTUPOBAHUIO HACOCHBIX CTAHIIMI B CUCTEMax BOJAOOTBEICHUsA?

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

HazHnaueHne kaHaTU3allMOHHBIX HACOCHBIX CTaHIIMM, 0OOCHOBAHUE MECT UX PACIIOIOKECHHUS
Ha CXeMe BOJIOOTBEICHUS?

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

Kakue HOBbIE TEXHUYECKHUE PELICHUS BHEAPSIOTCA B IMPOECKTUPOBAHUM BOAOOTBOASILIUX
ceTeit?

KakoBbl OCHOBHBIE TIOJIXO/bl U MPUHIUIIBI CPABHEHUS U BBIOOpPA MPOEKTHBIX PEIICHUM IS
3JIEMEHTOB BOJOOTBOJSIIUX CETEN U COOPYKEHUHN Ha HUX?

VYerpoiicTBo U Moa00p 000pyI0BaHUS KaHATM3AIMOHHON HACOCHOW CTaHIIMH.

Crioco6 ompenenenne TpeOyeMoil T€OMETPHYECKOM BBICOTHI MObeMa BOIBI IS 1OI00pa
HaCOCOB KaHAJIM3allMOHHON HACOCHOW CTaHLIUH.

[IpuBecTH MPUHIIUIIBL, TTOJIOKEHHBIE B OCHOBY IIPOESKTUPOBAHHMS JTMBHEBON KaHAIM3AIIMOHHOM
CeTH.

KakoBbl 0COOEHHOCTH YCTPOWCTBO M IKCIUTyaTalys BOJOOTBOISIICH CETH U COOPYKEHUH B
0COOBIX KIMMAaTUYECKUX 30HAX?

[TpuHIUIIBI TTPOEKTUPOBAHMS DJIEMEHTOB CHCTEMBI BOJOOTBEICHUS HAMpaBICHHbIE Ha
CHUYKEHHUE KOJMYECTBAa OTKA30B U aBAPUUHBIX CUTyallui B MIPOLIECCE IKCILTyaTallUu.
HopmaTuBHBIE NOKYMEHTBI, PETJIAMEHTHPYIOIIWE TOPSIOK OJKCIUTyaTalldd CHCTEM H
COOPYKEHHI BOJIOOTBEACHUS HACEIEHHBIX TYHKTOB.

XapaxTepHble J1e(heKThl TpyOOIPOBOIOB BOJOOTBOISIINX CETEH.

KakoBbl mpUYMHBI pa3pyIICHUS KEIe300€TOHHBIX KOJJIEKTOPOB BOIOOTBOISIINX CETEH?
Kpurtepun OLEHKH TEXHUYECKOTO COCTOSHUS CAaMOTEUHBIX W HAMOPHBIX TPYOOIPOBOJOB B
CHUCTEMax BOJIOOTBEIACHUSI.

Metoapl TMarHOCTUKUA TEXHUUYECKOTO COCTOSHUS CAMOTEUHBIX M HAITOPHBIX TPYOOIIPOBOIOB
CUCTEM BOJOOTBEICHMS.

B d4em cyTh BBINONHEHUS IMYCKOHANAAOYHBIX pabOT TIPH BBOJE B OSKCIUTyaTaIHIO
KaHAJIM3alMOHHOW HACOCHOM CTaHIUU?

st gero coctamisieTcsl MJIaH W rpaduK BBIMOJHEHUS MMYCKOHAIAIOYHBIX pabOT 0OBbEeKTa
CHUCTEMBbI OTBEJIEHUSI BOJIbI?

[lopsinok mpUEeMKH M NPOBEICHUS HCIBITAHUM ydyacTKa BOJOOTBOJSAIIEH CETHU TOCIHE
CTPOUTENHCTBA W PEKOHCTPYKITHH.

OcHoBHbIE TpeOOBaHMS TEXHUKH 0€30MAaCHOCTH U OXPAHBI TPya MPH MPOBEACHUH paboT o
SKCILTyaTalliy U pEMOHTY TPyOOIPOBOIOB M COOPYKEHUN Ha BOJIOOTBOSIIINX CETAX.
ABapuM Ha BOJOOTBOJISAIIUX CETSIX, IPUUMHBI UX BOZHUKHOBEHHUSI.

OO0muit MOpsAIOK JTUKBHUIAIMH aBapUi Ha BOJIOOTBOISAIINX CETSIX.

Mepbl 0 00€CTIeUeHUI0 CaHUTAPHONW U DKOJOTHYECKOW Oe30MacHOCTH MPHU JTUKBHUIAIUU
aBapUHHBIX CUTyaIluii Ha 00BEKTaX CHUCTEM BOJIOOTBEICHHSI.



