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1. IlepeyeHb MJIAHMPYeMbIX pe3yJIbTATOB O0y4YeHHs] MO JMCUMILIMHE, COOTHECEHHBIX C NJAHHPYeMbIMH Ppe3yJIbTaTaMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe 115 ocBoeHUs1 00pa3oBaTeIbHON MPOrpaMMbl OakagaBprara 00y4aroImuics JOHKEH OBIAAETh CISAYIOIIUME Pe3ylibTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Ko 1 naumenoBanue
Komnerenuuun

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUHN

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(meckpurnTopbr)

OIIK-4

CriocoOeH UCIoIb30BaTh B
po(heCCHOHATTLHOM e TEIIbHOCTH
pacIopsAIUTEIbHYIO M IPOSKTHYIO
JIOKYMEHTAIUIO,  TAKXKE
HOPMATHBHBIC TIPABOBBIC AKTHI B
00J1aCTH CTPOUTEIHCTBA,
CTPOUTEIBHON UHAYCTPHH U
KUJIMIIHO-KOMMYHAJIBHOT'O X03siicTBa

OIIK-4.2

Br100op HOpMAaTUBHO-TIPABOBBIX U
HOPMAaTUBHO-TEXHUYECKHUX JTOKYMEHTOB,
PEryIUpYIOIIUX AEATEIbHOCTh B 001aCcTH
HMHXEHEPHBIX CUCTEM 3/1aHUN U COOPYKEHUN

3Harth:

HOPMATHUBHO-TIPABOBBIC U HOPMATHUBHO-TEXHUUYECKUE
JIOKYMEHTBI B 00JIACTH BOJIOCHA0XKECHUS M BOJJOOTBEICHHUS
(3H-1);

Ymernb:

PUMEHSTH HOPMAaTHBHO-TIPABOBBIC U HOPMATHBHO-
TEXHUYECKHE JOKYMEHTHI B 0071aCTU BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS B podeccrHoHaibHo aesteiapHoctu (Y-1);
Baanern:

pUeMaMU pacyeTa U MPOESKTUPOBAHUS CUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEJICHUS C HCITOJIb30BAHHEM
COOTBETCTBYIOIIMX cBOJIOB mpasmi (H-1).

OIIK-4.7

BrlsiBIeHHE OCHOBHBIX TpeOOBaHUM
HOPMaTUBHO-TIPABOBBIX 1 HOPMAaTHUBHO-
TEXHUYECKUX JOKYMEHTOB, IPEABIBISEMBIX K
3/1aHUSAM, COOPYKEHUSAM, NHKEHEPHBIM
cucTeMaM KHU3HeoOecreueHus, K
BBIITOJITHEHUIO MHKEHEPHBIX U3BICKAaHU B
CTPOUTEIILCTBE

3HaTh:

OcHoBHBIE TPEOOBAHUS HOPMATUBHO-TIPABOBBIX U
HOPMATHBHO-TEXHUYECKUX TOKYMEHTBI K CHCTEMaM
BOJIOCHAOKeHHs U BogooTBeaeHus (3H-2);

Ymersn:

NPUMEHSTh OCHOBHBIC TPEOOBaHHS HOPMATUBHO-TIPABOBBIX U
HOPMAaTHBHO-TEXHUYECKHUX JIOKYMEHTBI K CHCTEMaM
BoJIoCHaOXeHUsI U BogooTBeneHus (Y-2);

Baaners:

[Tpuemamu pacueTa U MPOSKTUPOBAHUS CUCTEM
BOJIOCHA0XKEHUS U BOJIOOTBEICHUS, YIOBICTBOPSFOIINX
OCHOBHBIM TPeOOBaHUSIM HOPMATHBHO-IIPABOBBIX H
HOPMaTUBHO-TEXHUYECKHUX TOKyMeHTOB (H-2).




Kox u HaumenoBanue
Kommerennmn

Kon n nanmMeHoBaHMe HHIUKATOPA
IOCTHKEHUS KOMITETEHIINHA

[TnaHupyemble pe3ysIbTaThl 00yUCHHUS
(meckpumnTopsl)

OIIK-6

Croco0eH y4acTBOBAaTh B
POEKTUPOBAHUHU 00BHEKTOB
CTPOUTCJIBCTBA U KUJIMIIHO-
KOMMYHAJILHOT'O XO3SICTBa, B
MOJIrOTOBKE PACYETHOTO U TEXHHUKO-
9KOHOMUYECKOT0 000CHOBAHUN MX
IMPOCKTOB, Y4aCTBOBATH B ITOATOTOBKC
IPOEKTHOMN JTOKYMEHTAIIUH, B TOM
YHCIIe C UCTIOJIb30BAHUEM CPEICTB
ABTOMATHU3UPOBAHHOTO
IMPOCKTUPOBAHHNA U BBIYUCIUTCIIBHBIX
POrPAMMHBIX KOMILIEKCOB

OIIK-6.4
BbiOOp THIOBBIX TMPOEKTHBIX pEHICHUH U
TEXHOJIOTUYECKOTO 00O0PYIOBaHMSI OCHOBHBIX
WHXEHEPHBIX  CHCTEM  >KH3HEOOecleueHHs
3llaHUsl B COOTBETCTBUM C TEXHUYECKUMU
YCIOBUSIMU

3HaTh:

BO3MOXXHBIE TUTIOBBIC POSKTHBIC PEIICHUS U TUTIOBOEC
TEXHOJOTHYECKOe 000PYyI0BAaHUE CHCTEM BOJOCHAOKEHUS U
BogooTBeaenus (3H-3);

Ymersn:

BBEIOMPATH THITOBHIC MPOCKTHBIC PEIICHHS H TEXHOJIOTHUECKOE
000py/I0BaHNE CHCTEM BOJOCHA0KCHHUS U BOJOOTBE/ICHUS B
COOTBETCTBHUH C TEXHUYECKUMH yCioBHsIMH (Y-3);

Buanerb: HaBbIKaMU MPUMEHEHHS TUIIOBBIX IPOCKTHBIX
pEIICHU! U THIIOBOTO TEXHOJIOTUYECKOTO 000PYIOBAHHS
CHCTEM BOJJOCHAOKCHHS U BOJOOTBEIICHHS B COOTBETCTBUU C
TexHUYeCKUMU ycaoBusimu (H-3).

OIIK-6.10 3HaTh:
Onpenenenne OCHOBHBIX nmapameTpop | OCHOBHBIE TAPAMETPBI CHCTEM BOJIOCHA0KEHUS U
MHXEHEPHBIX CUCTEM 3/1aHUS BOJOOTBECHNS 31aHuii (3H-4);
YMmerb:
OTIpeIeNIATh PACUETHBIMU M SKCIIEPUMEHTAIBHBIMU METOAAMU
OCHOBHBIE ITapaMEeTPhl CUCTEM BOJIOCHA0KEHUS
BOJI0OTBeIcHUS 31anuii (Y-4);
Buaagers: Meronamu pacueTa OCHOBHBIX ITapaMeTPOB CUCTEM
BOJIOCHA0XKEHUsI U BOJ0OTBeneHus 3aanuit (H-4).
OIIK-6.14 3HaTh:
PacuéTHoe 0GOCHOBaHHE peknuMa paGoTsr | METOMIBI PACUETHOrO 000CHOBaHUSA peKUMa pabOThl CUCTEM
MHUKEHEpHOH ~CHCTeMbl  sku3HeoOecmedenus | BOAOCHAOKEHNS i BOXOOTBENeH s 31anmii (3H-5);
31aHUA YMmerhb:

BBITIONTHSATH pacyeTHOE 00OCHOBAHUE PEKUMOB PaOOTHI
CHCTEM BOJOCHAOXCHHS U BOJOOTBeAcHUs 31aHui (V-5);
Baanerb: HaBbIKaMu pacdeTa U 000CHOBAaHHMSI PEKUMOB
paboThI CUCTEM BOJOCHAOKEHHS U BOAOOTBEICHUS 3/IaHUH

(H-5).




Kox u HaumenoBanue
Kommerennmn

Kon n nanmMeHoBaHMe HHIUKATOPA
IOCTHKEHUS KOMITETEHIINHA

[TnaHupyemble pe3ysIbTaThl 00yUCHHUS
(meckpumnTopsl)

OIIK-6.18

BeiOop cocraBa M TOCIEIOBaTEIIBHOCTH
BBITIOTHEHUST PabOT 1O MPOCKTHPOBAHUIO
31aHus (COOPYXKCHHMSI), WHKCHEPHBIX CHCTEM
’)Ku3HeoOeclieyeHUss B COOTBETCTBHM  C
TEXHHYCCKUM 33JJaHUEM Ha ITPOCKTHPOBAHHE

3HaTh:

COCTaB M TMOCIIE0BATEIIFHOCTD BBIMOJHEHHUS PabOT 110
MIPOCKTHPOBAHHIO CHCTEM BOJIOCHAOKEHUS U BOJIOOTBEIICHUS
B COOTBETCTBHUU C TeXHUYECKHM 3amanuem (3H-6);
Ymernb:

BBITIONTHSATEH PA0OTHI 110 IPOSKTUPOBAHUIO CUCTEM
BOJIOCHA0)KECHHS M BOJIOOTBEJICHHS B COOTBETCTBHH C
TeXHUYeCKUM 3amanuem (Y-6);

Baanerb: HaBbIKaMHU pacyeTa U MPOCKTUPOBAHUS CUCTEM
BOJIOCHAOKEHUS ¥ BOJIOOTBEACHHSI TPAKIAHCKUX 3IaHUN U
IPOMBIILICHHBIX 00beKTOB (H-6).




2. MecTO AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JIMCIUIUIMHA OTHOCHTCS K AMCHUIUIMHAM obs3arenbroi yactu (b1.0.34) u uzyuaercs Ha
3 Kypce B 6 cemectpe.

B wmeroauveckoM 1laHe JMCHMIUIMHA OMNMPAETCs HA JBJEMEHThl KOMIIETCHIIUH,
c(OpMUPOBAHHBIE TPU H3YYCHHH IUCHUIUTMH «Du3nkay, «MexaHWKa KHJIKOCTH W Ta3ay.
[TomyyeHHbIC B MpoIecce U3yUeHUs AUCIUILTHHBI «BomocHa0keHe U BOJIOOTBEICHHE 3HAHMUS,
YMEHUSI U HaBBIKM MOTYT OBITh MCIIOJIb30BaHbI MPU HU3ydyeHUU JucHUIUIMH «lIpoekTupoBanue
COOPY)KCHHMH JJII OYMCTKH CTOYHBIX BOJI M Ta30BbIX BBIOPOCOB», «TeXHOJOTHsS BO3BEICHUS
3aHUM U COOPYKEHUI», IIPU MPOXOKIACHUU IIPOU3BOACTBEHHOW U IIPEAJUIIIIOMHON MPAKTHK, A
TaK>Ke MPHY BBITTOJIHCHUH BBITYCKHOW KBaTM(UKAIIMOHHON paboThl OakantaBpa.

3. O0beM IUCHHUILIMHDI

Bcero,

Bun yuebnoit paboTbl 3E/aKaneM. 1acoB

OO0mast TpyA0eMKOCTb 1M CHUILIHHBI 4/ 144

(3a4eTHBIX SAMHMI aKaIEMUICCKIX YacOB)

KonrakTHasi pab6oTa ¢ npenojaBaresiem: 64
3aHATHUS JCKIIMOHHOTO THIIA 28
3aHSTHUSI CEMUHAPCKOTO TUIIA, B T.4. 28

CEMHUHApBI, IPAKTUUYECKHUE 3aHATH 28

nmabopaTopHbIe pabOTHI -

kypcoBoe npoektupoBanue (KP wmum KIT) -

KCP 8

Jpyrye BUbl KOHTAaKTHOM paboThI -

CamocrosiTesbHast padoTa 44
®opma texkymero koutpoJas (Kp, pedepat, PI'P, acce) PT'P
®opma npome:kyrouHoii arrecrauum (KP, KII, 3auer, sx3amen) Ik3amen/36

4. Conep:xkanue THCHUILTAHBI
4.1. Pazgenbl IMCUMILIMHLI U BUABI 3aHATHI
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1. Hcropus pa3BUTHS BOJIOCHAOKEHHUS. 2 - - - OIIK-6

CoBpeMeHHOE COCTOSIHHE CUCTEM
BOZ[OCHa6)K€HI/ISI 1 BOAOOTBCACHUA rOpOJa0B,
HACCJICHHBIX ITYHKTOB U IMPOMBIIIJICHHBIX
NPEaNPUATHI




2. OCHOBHBIE KaT€rOpUU BOJOTIOTPEOUTENECH, 4 6 6 OIIK-4
HOPMBI BOJIOTIOTPEOJICHUS U PaCUCTHBIE
pacxo/ibl BOJIBI
3. OcHOBHBIE MOKA3aTENN KaueCTBA BOJIBI. 4 2 - OIIK-4
TpeboBanusi, mpenbsBIsieMble K BOJE
Pa3IMYHBIMH TOTPEOUTEN MU
4, OCHOBHBIE THUIIBI CUCTEM BOJOCHAOKEHUS. 4 4 - 6 OIIK-4
BonozabopHbie coopy:KeHUS TSI
MOBEPXHOCTHBIX U MOA3EMHBIX HICTOYHHUKOB
5 BonoBobl, HACOCHI M HACOCHBIE CTAHIINH. 4 8 - 6 OIIK-6
MeTtobl X pacdeTa U IPOSKTUPOBAHUS
6 CoopyxeHus Jis yJIydlIeHUs] KauecTBa 4 4 - 12 | OIIK-6
MTUTHEBOU BOIBI (COOPYKCHHS
BOJIONOJITOTOBKH)
7 BononanopHsble U peryaupyromme eMKOCTH. 2 4 2 OIIK-4
BogomnpoBoHsie ceTu OIIK-6
8 BHyTpenHue cucteMbl BOJIOCHA0KEHUS U 2 - 4 OIIK-4
KaHAJIM3aIH 3JJaHui OI1K-6
9 CucTtembl BOJJOOTBEICHHS TOPOJIOB, 2 - 6 OIIK-4
HACEJIEHHBIX MMyHKTOB U IPOMBIIIICHHBIX
IPEANPUITUI
4.2 @opMupoBaHHEe WHAUKATOPOB [OCTH:KEHHUSI KOMIIETeHIHMA pa3aeiaMu
AUCHUTLITMHBI
No Kox unnukaropon
i JOCTHIKCHUS HanMenoBanwue pa3ena JUCIUILTAHBI
KOMIIETEHITHH
1 OIlK-4.1 OcHOBHBIE KaTE€rOpHH BOJONIOTPEOUTENENH, HOPMBI
OI1K-4.2 BOJIONOTPEOICHHUS 1 paCUETHBIE PACXObl BOJIBI
2 OIlK-4.1 OcHoBHBIE TIOKa3aTeNN KayecTBa BOJIbl. TpedoBaHus,
OIIK-4.2 MpeIbsABIsSEMbIE K BOJE Pa3INUYHBIMU IOTPEOUTENIMU
3 OIlK-4.1 OcHOBHBIE THIIBI CHCTEM BOJI0OCHaOkeHust. BomozabopHbie
OIlK-4.2 COOPYKEHHUS JJIsI TOBEPXHOCTHBIX U IMOJI3EMHBIX UCTOYHUKOB
4 OIlK-4.1 BoaoBop1, HACOCH! U HACOCHBIE CTAHITMU. METO/bI X pacueTa
OIIK-4.2 Y TIPOCKTUPOBAHUS
5 OIlK-4.1 CoopyxeHust Uil yIy4dllIeHUsl KaueCTBA MUThEBOM BOJIbI
OIIK-4.2 (coopykeHHUST BOJOIIOATOTOBKH )
6 OIlK-4.1 BononanopHsle U peryaupyromne eMKocTi. BogonpoBoaHbie
OIlK-4.2 cetu
7 OIIK-6.1 BHyTpeHHHe crcTeMbl BOJIOCHA0KEHUS U KaHAIN3aluU
3JTaHUAN
8 OIIK-6.2 BryTpennue cucteMbl BOJIOCHA0KEHUS U KaHATTU3AIHHI
3JIaHUN
9 OI1K-6.10 BryTpennue cucteMbl BOJIOCHA0KEHUS U KaHATTU3AINHI
31aHUM
10 OIIK-6.14 BryTpennue cucteMbl BOJIOCHA0KEHUS U KaHATTU3AINHI
31aHUM
11 OIIK-4.7, OIIK-4.2 Cuctembl BOJOOTBEICHUS TOPOIOB, HACEJICHHBIX ITYHKTOB U
MIPOMBIIIIJICHHBIX MPEATPUSTHI




4.3. 3aHATHA JEeKINOHHOI0 THIIA

Ne
pasznena
JIACITUILIN -
HBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

O0BeM,
aKaJ.
Yachl

HNunoBannoH
Has popma

1

HcTopus pa3BuTus BogocHa0xeHus1. CoBpeMEHHOE
COCTOSIHHE CHCTEM BONOCHA0KEHUS M BOIOOTBEACHIS
TOPOJIOB.

Pa3BuTHe crcTeM BOLOCHAOKEHNS U BOLOOTBEICHUS B
Poccuu u B Mupe. CucreMa HOpMATHBHBIX IOKYMEHTOB T10
BOJIOCHA0KEHHUIO Y BOJIOOTBEACHUIO B rOpoax 1
HaceseHHbIX nykTax. Otpacnesbie ctanaaptel. CanlluHbi,
CHullIs! u CII.

Cnain-
MpE3CHTALINS
«Hcropus
pa3BUTHUSA
BOZOCHAOXE
HUS U
BOJIOOTBEJIEH
ns B Poccumy

OCHOBHBIE  KAaTEropuu _ BOAONOTpeOHUTENEH,
BOJIONOTPEOJICHUS U PACUETHBIE PACXO/IbI BOJIBI.
OcHoBHBIE 00BEKTHI BoZ0cHaOXkeHus. KomMmyHanbHoe,
IPOMBIIIJICHHOE U CEeNTbCKO-X03sICTBEHHOE BOJOCHAOKEHHE.
VY aenbHbBIE pacxo/ibl 1 HOpMbI Bogonorpednenus. Hopmel
BOJIONIOTPEOJICHUS JJIs1 HAaCeJIEHHBIX yHKTOB. HopMbl
pacxojia BOJbI B )KWJIBIX M OOLIIECTBEHHBIX 3/1aHUAX. HOpMBI
BOJIONOTPEOJICHNUS HA POMBIIIIEHHBIX IPEIIPUITUSAX.
CyTouHbI€ U YacoBbIE pacxoAabl Boabl. Pacxonbl BOJbl Ha
MOKapOTyIIEHUE.

HOPMBEI

OcHOBHbIE MOKa3aTeJId Ka4yecTBa BOJIbL.

[Tonsatue 06 ananuze Bojbl. OpranonenTHYECKUE MOKa3aTel|
MIPO3PavyHOCTb, 3aMax, NpUBKyC. U3nyecKue Moka3aTenu:
TEMIIEpaTypa, BA3KOCTh, IIJIOTHOCTh, IOBEPXHOCTHOE HATS -
xenne. DU3nko-xuMu4decKkue mokasarenu: pH, ;kecTkocTsb,
JJIEKTPOIIPOBOAHOCTD, COAECPKAHUE B3BELICHHBIX BEIIECTB,
OKHCJIUTEIIbHO-BOCCTAaHOBUTENbHBIN moTeHiman (Eh).
XuMHUecKue, OMOXUMUYECKHE U 0aKTEepUOIOTHIECKUE
nokasarenu kadectBa Bojbl. Hopmbr CanlluH.
TpeboBanusi, npeabaBIsieMbIE K BOJE

Pa3IMYHBIMH MOTPEOUTENIMU

OCHOBHBIE THITBI CHCTEM BOIOCHAOKEHMS.

Cxema BOJIOCHA0KEHHSI TOPO/Ia C UCTIOIh30BAHUEM
MOBEPXHOCTHBIX BOJI. Cxema BOJJOCHA0KEHHsSI HACETICHHOTO
MTyHKTA C UCTIOJIb30BAHNUEM TI0JI36MHBIX BOJl. CXEMBI
BOJIOCHA0KEHUSI TPOMBIIIIICHHBIX MPEATIPUSITHI C
MPSIMOTOYHBIM, ITOCIIEIOBATEILHBIM, 00OPOTHBIM,
KOMOMHHPOBAaHHBIM HUCIIOJIB30BaHNUEM BOJIbI. CHCTEMBI
000pOTHOTO BOAOCHAOKEHUS C OXJIAXKICHUEM BOJIBI,
OUYHCTKOM BOJIbI U KOMOMHMpOBaHHOTrO TUNa. [Tokazarenu
3¢ (HEeKTUBHOCTH OOOPOTHBIX ITUKIIOB BOJJOCHA0KECHHUS
MIPOMBIIIUICHHBIX TIPEINPUATHH.




Ne
paszerna
JUACIUILIN-
HBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEpKaHUE 3aHATUS

O0beM,
aKaJ.
Yackl

HNuHosanuon
Has Gopma

4

Coopyxenuss  janst  3a0opa  NPUPOTHOU u3
IOBEPXHOCTHBIX HCTOYHHKOB.

Knaccudukanus COOPYKCHHIA BO/1I03a00pa u3
MOBEPXHOCTHBIX HWCTOYHHUKOB. [IpwHIMIBI BBHIOOpa THIIA
Bono3abopa.  beperoBeie  3a0opel  pa3feIbHOTO U
COBMEIICHHOTO  THMOB.  Bomo3abopsl  cHIBPOHHO-
¢mibTpyromero tumna. PycinoBeie Bog03a0b0phl pa3aenbHoro,
COBMEIICHHOTO ¥ KOMOWHUPOBAaHHOTO THIOB. PycioBbIit

B0J103200p C TPYyOHBIM (PHITETPYIONTUM OT'OJIOBKOM.

BOJABI

Cnatin-
Ipe3eHTalHs,
rpynmnosas
JTCKYCCHS

CoopyxeHnus s 3a00pa NPUPOHON BOJIBI U3 TMOJI3EMHBIX
HCTOYHHKOB.

Bopmozabopubie  CKBaXUHBI. BBIOOp  MECTOIOJOKEHHS,
onpejieNieHue BOJ03aXBaTHOM CMOCOOHOCTH, BBIOOp THUMA
¢uneTpyromero orosnoska. lllaxTabie komomusl. JlydeBbie
BO/03a00phl. ['opu3oHTanmpHble BOAO3a0Ophl. Kamraxu
POAHUKOBBIX BOJI.

Cnatin-
Ipe3eHTalHs,
rpynmnoBas
JIMCKYCCHS

BonoBoasl. MeTtoabl

pacuera
Ha3znauenue u Meronapl yKJIagku BOJOBOJIOB. OCHOBHBIE
XapaKTepUCTUKU ABM)KEHUS KUAKOCTH B  BOJOBOJAX:
CKOpPOCTb, OOBEMHBI W MAacCOBBIl pacxof, PEKUMBbI
TEYEHMs.  YpaBHEHME  Hepas3pbelBHOCTH.  Jlmarpamma
Huxypanze. VYpaBuenue bepnymmu. Meroael pacuera
IIOTEph HAIlOpa Ha TPEHWE Mo JuIMHe. YpaBHeHus [lapcu-
Beiicbaxa wu Ilesu. IloTepu Hamopa Ha MECTHBIX
THJIPABIMYECKUX CONPOTHUBICHUSIX. BpIOOp onTuMambHOIro
JMaMeTpa BOJI0BO/IA.

X VKIaQJIKH W THAPABINYCCKOI'O

Hacock! 1 HacoCHBIE CTaHIIMU

Knaccudukanust 1 ocHOBHBIE MapaMeTphl HACOCOB (T0/1aua,
Hamop, mone3Has W JPQPEKTUBHASS MOIIHOCTh, K.IL.I.).
IIpuHIMn JEUCTBHS M pacdyeT OCHOBHBIX I1apaMeTpPOB
HEHTPOOEIKHOTO Hacoca. BricoTa BCACBIBAaHUS
1eHTpoOeKHOTO Hacoca. PaboTa Hacoca Ha ceTh. YpaBHEHHUE
XapakTEPUCTUKU  CeTH.  lIpuHIMOBI  peryaupoBaHHUs
MPOU3BOAUTEITBHOCTH LIEHTPOOEIKHBIX HaCOCOB.
[TapannensHOe M IOCIENOBATEIBHOE BKIIOUEHUE HACOCOB.
KoMIoHOBKa HaCOCHBIX CTaHIIMA 1-r0 ¥ 2-TO TOAHEMOB.

CoopykeHus BOAOIIOATOTOBKHA

OCHOBHBIEC TEXHOJOTUYECKHE onepanvu jg yIy4dlICHUA

KayecTBa BOJBI: OCBETJICHHE, o0ecIBeUnBaHHE,
o0e33apakuBaHue, OIIpECHEHHUE, yMArYeHUe,
o0e3Kene3nBaHme, JleMaHTaHaIKs, obecTopuBanue,

dbTopupoBaHue, Aera3anus, 1e3aKTHBAIUA.
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Ne
O0beM,
pasnena HaumenoBanue TeMbl AKAL HHHOBaIMOH
JIACITHATIIN - U KPaTKOE€ COACpKaHUE 3aHATHUS qachl Hast popMma
HBI

6 OcCHOBHBIE TEXHOJIOTHYECKUE CXEMBI CTaHIIUN 2
BOJONOATOTOBKU
Koarymsimst, rmoxynsiiusi, OTCTaMBaHUE, OCBETICHHE B
3epHUCTHIX dbunpTpax. O06opynoBaHue IS
o0e33apakuBaHus U GUHUIITHON TOOYUCTKU MTUTHEBOW BOJIBI.

7 Bomonamopable M peryIupyroline eMKOCTH. TpaccupoBka 2 Cnatin-
BOJIOIPOBOAHEIX CETEH Mpe3eHTaINS,

TpyMIOBast
BononanopHeie OamHy, HaIOpHbIC pe3epByaphl, JHCKyCenst
MMHEBMATHYECKUE BOJIOHATIOPHBIE YCTAHOBKH. TpaccHpoOBKa
BOJIONIPOBOAHBIX ceTedd. Tumbl BOAOMPOBOAHBIX TPYO.
OO6opynoBaHre U COOPYKEHHsSI Ha BOJOIPOBOJHBIX CETAX.
[Tepexoapl BOAOMPOBOAHBIX JUHUK Yepe3 MPENSITCTBUS
(peku, OBparu, >eJIe3HOJOPOKHBIC M TpaMBAaWHBIC IyTH).
PacueTHbIe cXeMBI BOAONIPOBOIHBIX CETEH.

8 BHyrpeHnne cuCTEMBI BOJOCHAOKEHHS M KaHAJIW3aLUU 2 Cnatin-
3nanuii. OCHOBHBIE DJJIEMEHTBI M CXEMbl BHYTPEHHETO MpE3CHTaINS,
BOJIOCHA0KEHHUSA Y BOJOOTBEAEHUS 3MaHUI rpyImIoBas

JUCKYCCUs

9 CucreMbl  BOIOOTBEIEHMSI  HACEJIIEHHBIX  IYVHKTOB | 2
MIPOMBIIUIEHHBIX [IPEAIPUITHI
Cucrembl kananuzanuu. CoopyKeHUS JUIsI  OYUCTKHU
OBITOBBIX M MPOMBIIIIEHHBIX CTOYHBIX BOJI.

4.4. 3aHATUS CEMUHAPCKOI0 THIIA

4.4.1. IlpakTHYecKue 3aHATHUS.

Ne O0BeM
HanmMmeHnoBaHue TeMBbl > |AHHOBaIMOHHAS
pasnena aKaj.
Y KPaTKOE€ COACpKaHUE 3aHATHUS dbopma
IACIIATUINHEL Yacel
2 Hopwmel Bogonorpebienus Misl HacENEHHBIX IYHKTOB 2 -
HOpMLI XO3ﬂﬁCTBeHHO-HHTLGBOFO HOTpe6J'IeHI/I$I I
HACCJIICHHBIX HyHKTOB, HOpMLI pacxoz[a BOJBI Ha IIOJIMB,
HOPMBI Pacxo/ia BOJBI B KWJIBIX U OOIIECTBEHHBIX
3MaHUSIX, Ha TPOMBIIUICHHBIX  MPEATPHUATHIX.
OrnpeneneHre  CyTOYHBIX  PacxoJOoB  BOABI B
BOJIOITPOBOJHOM CETH
2 OmnpeaeneHue pacxoJ0B BOJBI M3 BOJONPOBOIHOM 2 -
CETH 110 YacaM CYTOK
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Ne O0BeM
HammMmeHnoBaHue TeMBI > |AHHOBanmoHHas
paszaena aKaj.
U KpaTKOe COJepKaHUE 3aHATHS dhopma
U CITUTIIMHBI Jackl
2 Pacuer pacxon0B BOJBI Ha ITOXKAPOTYIIICHUE 2 -
HapyxHnoe MOXKapOTYILICHHE. Buytpennee
noxapotryuieHue. [1oaHpIil pacxox BOAbI U3 CETH BO
BpeMsl TYIICHUSI PACYETHOI'O KOJIMYECTBA MOKAPOB
4 Pemenne 3ajad 1o THUAPOCTATHKE BOJ03a00PHBIX 4 -
COOPYKEHUI
JaBnenne B Touke. OCHOBHOE  ypaBHEHHE
rugpoctaTuku.  JlaBieHwe  Ha  IUIOCKUE  H
KPUBOJIMHEHHBIC IOBEPXHOCTH
5 I'uapaBauyecKuii pacyeT BOAOBOIOB 6
YpaBHenue bepHyu Ui HEMACaIbHOU KUIAKOCTH.
Pacuer mnorepr Hamopa Ha TpeHUE IO JUIMHE
BOJIOBOJIOB. Pacuer moTephr Hamopa Ha MECTHBIX
COTPOTHUBIICHUSX.
PacueT ci1o:xHOM cHCTEMBI BOJIOBOIOB.
5 Pacuer XapaKTEpUCTHUKH CETH _ IIEHTPOOEKHOTO 6
Hacoca
Pabora Hacoca Ha ceTb.
Pacuer TpeOyemoro Hamopa TpH  3aJaHHOUN
MIPOU3BOUTEIILHOCTH. [TonGop Hacoca 13(0)
karajgoram. CrocoObl  perymupoBaHUs  IOJAYU
JIpoccenupoBaHueM, OaiimacupoBaHEM U3MEHEHHUEM
qricia 000poTOB pabouero kKoieca. SaHATHA B
KOMITBIOTEPHOM
KJ1acce ¢
5 [TapamrenbHOe M TOCASAOBATEILHOE BKIFOYCHHUE 2 HCIIONB30BA-
HacocoB . HHEM MeToJIa
XapakTepUCTUKU HACOCHBIX CTAHLUMW C TpyIIaMu K1CM
HAacoOCOB,  paloTarOIIMX  TOCIEAOBATEIBHO U )
napajuieiabHoO.
6 HcTeuenne )KUIKOCTEN U3 OTBEPCTUIA 2
KoadduimenTs! cxxatus CTpyu, CKOPOCTH, pacxo/a.
Bnusaue Thma Hacaika Ha CKOPOCTh UCTEUEHUS
JKUJIKOCTU. Pacder BpeMeHH OMOpOKHEHUS
3aMmacHBIX U PETYIUPYIONTUX €MKOCTEH.
7 PacueT 00beMa HAMOPHBIX U PECYIUPYIOMINX 2

E€MKOCTEH.
PacueTr oO0bema Gaka BoJOHAIOPHOM OAIIHU.
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4.5. CamocTosiTe1bHasA padoTa 00y4arommxcst

pajfena ITepeuenb BOIPOCOB Jist O6bewm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaJl. 4achl KOHTPOJIA
JTUCIUTUTAHBI
2 Nzyuenne Cpoma mpaBun CIT 31.13330.2012. 8 NuauBuyanb-
BonochaOxxenne. HapyxHble C€TH M COOpPYKEHHS. HBIC 3aJjaHuUs
AxtyanusupoBanHas penakuus CHull 2.04.02-84. NoNo 1 m 2
—M.: 2012
2 Nzyuenue CII 8.13130.2009 Cucrembl 2 Nunusuayans-
MIPOTUBOMNOXKAPHOH 3alUThl. IcTOUHUKH Hoe 3as1aHue No
Hapy>KHOI'0 IPOTUBOIOKAPHOIO BOJOCHA0KEHHUS. 3
TpebGoBanust moxkapHoi 6e3omacHocT». — M.: 2009
3 Nzydyenne tpeboBanmii CanlluH 2.1.4.1074 — 01. 2 VCTHBII Ompoc
[MuteeBass Boma. I['wruenmueckue TpebOBaHUSA K
KaueCTBY  BOJbI  IEHTPAJIM30BAHHBIX  CHCTEM
MUTHEBOT0 BoJocHA0KeH 1. KOHTposIbh KauecTsa.
3 TpebGoBaHuUsI K Ka4€CTBY BOJBI B TEILJIOHEPTETUKE 2 YcTHBIH ompoc
4 Coopyxenust g 3a0opa TPUPOTHON BOIBI U3 2 Cnaiin-
MOBEPXHOCTHBIX UCTOYHUKOB pe3eHTalus
4 Coopyxenust g 3a0opa TPUPOTHOM BOIBI U3 2 Cnaiin-
MOA3EMHBIX HCTOYHUKOB MPE3CHTALMS
5 OCHOBBI TUIPOCTATHKHU 4 NunuBunyans-
HBIE 3aJ]aHuUs
NoNe 4 u5
5 OCHOBBI TUIPOAMHAMHUKHI 4 NunuBunyans-
HBIE 3aJ]aHuUs
NoNe 6 1 7
5 Tunbel HAcoCcOB, HCHOIB3YyEMBIX B  CHCTEMax 2 Crnaiin-
BOJIOCHA0XEHUS 1 BOTOOTBEIEHUS Mpe3eHTAlNU
6 OcHOBHBIE METONIBI yNYYIICHHs] KayecTBa BOJbI 6 Crnaiin-
(BOJIOTIOATOTOBKH) IPE3CHTALNH
6 OcHoOBHBIE METOABI A€3UHPEKIINN BOJIBI 2 VCTHBI Ompoc
8 WNzyuenne cBoma mpasmin CIT  30.13330.2012 6 OO6cyxeHne
BuyTpeHHull BOIONPOBOJ M KaHAIM3aLUs 34aHUM. OTJINYUU
Axryarm3upoBanHas pemakius CHull 2.04.01-85. HoBoro CII ot
—M.: 2012 IIPELIECTBOBAB
mero CHUII
9 Csox mpasuut CIT 32.13330.2012. Kananuzanusi. 6 Ob6cyxnenne
Hapy»xHble cetu u coopyKeHUs. OTJIMYMIA
AxTtyanusupoBanHas penakmus CHull 2.04.03-85. Hosoro CII ot
—M.: 2012. IIPEIIIECTBOBAB
mero CHUIL
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4.5.1 Tembl npe3eHTANM AJI51 KOJJIEKTHBHOTO 00CYKIeHUS

HcTopust pa3BuTHS BOJIOCHA0KESHHS U BOAOOTBeIeHUS B Poccuu u B Mupe.

Coopyxenus a1t 3a00pa BOJIBI U3 TOBEPXHOCTHBIX MPUPOTHBIX HCTOYHHUKOB.
CoopyxeHnus 1u1st 3a00pa BOBI U3 MOI3EMHBIX TPUPOIHBIX UCTOYHHKOB.

Tunbl HACOCOB, MPUMEHSAEMBIX B CHCTEMAaX BOJOCHAOKEHUSI K BOJIOOTBEICHHMS.
KomItoHOBKa HaCOCHBIX CTaHIIHIA.

OCHOBHBIE THITBI COOPY)KECHUH BOAOIIOATOTOBKH.

OcHoBHOE 000pYyTIOBAaHUE CTAHIIUN BOJAOMOITOTOBKH.

O6opynoBanue s Ae3UH(YEKIUNA BOJIBI.

OOGopynoBanue Uisl YIYYIICHHS Ka4decTBa BOJBl HEMOCPEACTBEHHO IE€pe] IMojavei

© o N R WdDRE

OTPeOUTEITIO.

=
o

. Bomonanopneie OamrHu, HamopHbIE pe3epByapbl, MHEBMATHYECKHUE BOIOHAIMOPHBIC
YCTaHOBKHU.

11. CriocoOsI MPOKIIATKU U COEAMHEHUS TPYO.

12. BuyTpeHHHE CUCTEMBI BOJOCHAOKEHHUS 3/1aHUH.

13. BHyTpeHHHE CHCTEMBI KaHAIN3ALWH 31aHUH.

14. JloxxneBblie (JIUBHEBBIC) CUCTEMbI KaHAJIM3AIUH.

15. CHeromniaBuIbHbIE TYHKTHI.

5. IlepeyeHb Yy4eOHO-METOIMYECKOr0 o0ecnedeHHUsI IS CAMOCTOATEIbHOI PadoThl
00y4YaKOIIUXCS M0 TUCIHILINHE

Metoanyeckue ykazaHus AJs o0ydaroIuxcs 1Mo OpraHu3aluy caMoCTOATEIbHOW paboThI
MO0 JUCUUIUIMHE, BKIIOYas TEPEYeHb TEM CaMOCTOSITEIIBHOW pPaboThl, (HOPMBI TEKYIIETO
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMS K HX BBIMOJHEHUIO pa3MEIIEHbl B 3JIEKTPOHHOMN
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpPpeaACTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTalumn

ITpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe dK3aMeHa.

DK3aMeH MpeAycMaTpUBaOT BBIOOPOYHYIO MPOBEPKY OCBOEHHUS MPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLUN U KOMIUIEKTYETCSI TEOPETUYECKUMH BOIIPOCAMH Il TPOBEPKU 3HAHUM.

IIpn cpgade skx3aMeHa CTYJEHT MOJIydaeT TPU BOINpOca M3 MEPedyHs BOMPOCOB, BpeMs
MOJATOTOBKU CTYJEHTAa K YCTHOMY OTBETY - A0 45 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:

Bapuant Ne 1
1. OcHOBHBIE THIIBI CHCTEM BOJOCHAOKEHHUSI MPOMBIIIIIEHHBIX TPEATPUSITHI.
2. Pacder moreph Hamopa Ha TUAPABINYECKOE TPEHHUE B BOJAOBOAAX.
3. CucreMsbl ¥ CXeMBI BOIOOTBEAECHUS 3MaHNMN.

@DOHJ OLIEHOYHBIX CPEACTB MO JUCHUILIMHE IpeacTasiieH B [Ipunoxxenun Ne 1
PesynbraThl OCBOEHUS OUCLHUIUIMHBI CUMTAKOTCSA JOCTUTHYTBIMHU, €CIM I BCEX

3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBC€Hb OCBOCHHUA KOMIICTCHIHWHK HAa JaHHOM
9TallC — OLICHKA «YJOBJICTBOPUTCIILHO).
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7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOIMMBIX /IJIsl OCBOEHUS TUCUMILINHBI.

a) meyaTHble U3AHMS:

1. TlaBaunoBa, .M. BomocHaGxeHue W BOJOOTBEICHHUE: yUEeOHUK JUIsl OakajaBpOB:
y4eOHUK I BY30B IO crieraabHocTH "BogocHabxenue u Bogoorsenenue” / U. U. [1aBnunosa,
B. U. baxenos, U. I'. I'y0uii. - 4-e uzn., nepepad. u nom. - M. : FOpaiir, 2013. - 472 c.

2. JIamaes, b.®. CucreMbl BOIOCHA0KEHUS U BOJOOTBEACHUS 3[JaHUI: yueOHOE mocooue
/' b. ®@. JIamaes, B. U. Kupunenko, B. A. Hemto60B. — CI16.: [Tonutexauka, 2012. — 303 c.

3. BomooTBenenue : yueOHHK JIJIsl BY30B 10 TIporpamMme OakajiaBpuara 1o HanpaBIICHUIO
"CtpoutensctBo" (mpoduns "Bogocnadxkenue u Bogootrseaenue’) / FO. B. Boponos [u np.];
[Tox oOw1. pen. FO. B. Boponosa. - M.: ACB, 2014. - 416 c.

4. T'oruna, E.C. PecypcocOeperaroliye TeXHOJIOTUN MPOMBIIUIEHHOTO BOJOCHAOKEHUS U
BonootBeneHus : [CrpaBounoe mocobue] / E. C. T'oruna, A. [I. I'ypunosu4, E. A. Ypeukwuii. -
M. : U3n-Bo Accoul. ctpouTt. By30B, 2012. - 312 c.

0) 3JIEKTPOHHBIE YUeOHbIe U3IaAHUA

1. s6nokoBa, M.A. BomocHaOkeHHWE HACEICHHBIX IYHKTOB M IMPOMBIIUICHHBIX
OpeanpusTHii (C OCHOBAaMHM THUIpABIMKH): ydeOHoe mocobue / M.A. S6mokoBa, E.A.
[Tonomapenko. - CII6.: CII6I'TU (TVY), 2016. - 171 c. (3b).

2. sI6nokoBa, M.A. TexHOIOTHS BOJOMOATOTOBKH: ydeOHOe mocobue / M.A. SI6mokoBa,
E.A. TloHomapeHKo. - DneKkTpoH. TekcToBble nanubie. - — CI16.: CIIOI' TU(TY). - 2017. - 125 c.
(OB).

3. Sl6nokoBa, M.A. OGopyaoBaHue Al MEXAaHUYECKOH OYMCTKH CTOYHBIX BOJA: YueOHoe
nocobue / M. A. SI6mokoBa. - DnekTpoH. TekcroBbie manuele. - CI16.: CIIOI TU(TY). - 2011. -
91 c. (Ob).

8. Hepeqeﬂb JICEKTPOHHBIX 06pa30BaTeJ’lLHI)IX pecypcoB, H606X0)]]/IMI)IX AJIs
OCBOCHHUSA JTUCIHUIIJIUHBI.

yueOHbIi mwiaH, PI1/] u yuebHO-MeTOIMYeckue MaTepuaibl: hitp://media.technolog.edu.ru

3HCKTpOHHO-6I/I6J'II/IOTC‘{HLIC CUCTCMBI:

«DNEeKTPOHHBIN YnTaATBHBIHN 3a1 — bubnmmoTexy https://technolog.bibliotech.ru/;
«JIanby https://e.lanbook.com/books/.

9. MeTroauyeckue yKa3aHusi JAJIsl 00y4aI0IHUXCsl 10 0CBOEHUIO TUCIIUILIHHBI.

Bce Buapl 3anatnii no nucuumuimae «BogocHaOkeHne U BOJOOTBEACHUE)» MPOBOIITCS B
COOTBETCTBUH ¢ TpeboBanusmu cienyrommx CTII:

CTII CII6I'THU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatwil. Jleknus. OOmme
TpeGoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHapBl H
npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3alyy U MPOBEACHHUIO.

CTII CII6GI'TH 048-2009. KC YKIB. Bunbr yueOHBIX 3aHsaTHH. CaMOCTOSTEIbHAs
uiaHupyemasi pabora cryaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BE%D0%B3%D0%B8%D0%BD%D0%B0,%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOI0 Ha W3y4eHHE NAaHHOW JAMCHUIUIMHBI, JIy4lle
BCEr0 OCYILECTBIISITH Ha BECh CEMECTP, IPELyCMAaTpUBas IPU 3TOM PETYJSIPHOE IOBTOPEHHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMH YCIIOBUSIMHM NPaBWIBHOW OpraHM3aluy y4eOHOro Ipouecca /Ui CTYACHTOB
SABJIACTCA:

IUIAHOBOCTh B OpraHU3aluyu Y4eOHOH paboThl;

CEPbE3HOE OTHOIICHUE K U3YYCHUIO MaTEpPHala;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansgaTus CTYACHT HOJUKCH NPUXOAUTH, UMEA 3HAHUSA 110 YK€ U3YUYCHHOMY MaTCpUaly.

10. IMepeyenb MHPOPMATHOHHBIX TEXHOJIOTHIi, HCTIOJIb3yeMbIX IPH OCYLIECTBJIEHHH
00pa30BaTeIbHOIO MpoIecca 1Mo JUCIUILINHE.

10.1. UndopManiuoHHbIe TEXHOJIOTHH.

B yuebHOoM mpomecce MO JaHHOW AUCIHMIUIMHE MPEIYCMOTPEHO HCIONIb30BaHHE
MH()OPMAITMOHHBIX TEXHOJIOTHMA:

YTEHHE JIKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALIUN;

B3aUMOJICIICTBHE ¢ 00YYaIOIUMHUCS TOCPEACTBOM AJIEKTPOHHOM MOYTHI.

10.2. lIporpaMmMHoe o0ecnieyeHue.
Microsoft Office (Microsoft Excel); MathCAD 14.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHbIE CTIPABOYHbIE CHCTEMBI.
CrpaBouno-norckoBble cucteMsl «Koncynbrant-Ilmocy, «Texakenepr».

11. MarepuajbHO-TeXHHYECKOE oOOecnedeHne OCBOEHHMS JNCHUIUIMHBI B XO01€
peaM3anuu 00pa3oBaTeIbHOI MPOrPaMMBI.

Jns BeaeHWs JEKUMOHHBIX 3aHITHA HWCHONB3YETCS ayAUTOpUs, OOOpyIOBaHHAS
CpGI[CTBaMI/I OpFTGXHI/IKI/I, Ha TpI/II[IIaTI) IIOCAI0OYHBIX MECT.
Jlnsg mpoBeAeHHS TPAKTHUECKUX 3aHSITUNA MCIIONB3YeTCS KOMITBIOTEPHBIM  Kjacc,
06OPYI[OB3HHI)II\/JI I THAOIATBHO HepCOHaJ'[BHBIMI/I KOMHBIOTCpaMI/I, 06T)CI[I/IH€HHI>IMI/I B CCTh.
12. Oco0eHHOCTH OCBOEHHMSI JAWCHMILUIMHBI HMHBAJIHWIAAMH H JHIOAMH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI.

Jlis WHBaNMIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOIIEeCC
OCYIIECTBIISIETCA B COOTBETCTBUU C [losoxkeHueM o0 opraHu3amuu y4eOHOTro Mporiecca s
oOydeHHsT WHBAJIUIOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSAMHU 310poBbs CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.
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TIpunoxenue Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE «Bonocnaﬁmeﬂne H BOJA0OOTBCIACHUC»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHPOBAHUS

Wnnexc
8 Conepxanue’ Aran (popMHPOBAHUS
KOMIICTCHIIMH

OIIK-4 CriocobeH UCTob30BaTh B MPOGECCHOHATTEHON IIPOMEKYTOYHBIN
JeSITeIbHOCTH PACIIOPAIUTEIbHYIO U IPOEKTHYIO
JOKYMEHTAIUIO, a TAK)Ke HOPMATHUBHBIC ITPABOBBIC aKTHI B
00J1aCTH CTPOUTENBCTBA, CTPOUTEIBHON HHAYCTPUH U
KHUJTUIIHO-KOMMYHQJIBHOTO XO3sICTBA

OIIK-6 CriocobeH ydacTBOBaTh B TPOEKTUPOBAHMH OOBEKTOB | IMPOMEKYTOUHBIN

CTPOUTCJIBLCTBA U KUJIMIIHO- KOMMYHAJIBHOI'O XO3$II>'ICTB8., B
IMOATOTOBKE pPACUCTHOIO0O MW TCXHHUKO-O3KOHOMHYECCKOI'O
000CHOBaHHI HX IIPOCKTOB, Y4YaCTBOBAaTh B IOATOTOBKE

IIPOEKTHOM  JOKyMEHTalud, B  TOM  4UCIE C
UCIIOJIb30BaHUEM CPEICTB aBTOMAaTU3UPOBAHHOIO
IIPOCKTUPOBAHUS W  BBIYHUCIUTEIBHBIX POTPAaMMHBIX
KOMILJIEKCOB

! JKupubIM mpH(TOM BHIIEIAETCS Ta YACTh KOMIICTGHIIMH, KOTOPas (POPMHPYETCS B XOAC M3ydEHHs JAHHOM
JUCLUILIMHBI (€CIIM KOMITETEHIUSI OCBAaUBACTCS ITOJIHOCTBIO, TO ()ParMEHTHI HE BBIACISIOTCS).

2 Jran (opMupoBaHusl KoMmIieTeHIIMK BbiOupaercst 1o 1. 2 PIIJl m yyeOHOMy miaHy (HayajubHBIH — €CIM HET
HOPEJIIECTBYIOIUX IUCLMIIIMH, HTOTOBBIA — €CIM HEeT MOCICAYIOIIMX JUCLHUIUIMH (MO KOMIETEHIUs He
(opmupyercs B xone npaktuky wim ['MA), npoMexxyTOUHBIH - Bce pyrue)™
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

Kon u HaumeHoBaHue [TokazaTenu chopMHUPOBAHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
WHJIUKATOPa TOCTHKEHHUS (IecKpUITOPHI) OIlCHHBAHUS (ommrcanwe BRIPAXKEHHOCTH JTECKPHUIITOPOB)
KOMIICTEHIH «yJOBJIETBOPUTETBHO» «XOPOLIO» «OTJIMIHON»
(TIOpOTroBBIif) (cpenHwmit) (BBICOKHIA)
OIIK-4.1 IIpaBwjbHO Ha3bIBAET U OtBeTHI Ha | C ommbkamu B uenom, [IpaBuibHO
Br160p HOPMATHBHO- nepevyrc/isieT HOpMaTHBHO- Borpockl Ne 1-77 k | Ha3bIBaeT u MPaBUIIBHO, HO Ha3bIBACT U
TIPABOBBIX H IPaBOBbIE U HOPMATUBHO- AK3aMEHY MepeUnCIIAeT HEUYETKO Ha3bIBACT U | IIEPEUUCIISET
HOPMAaTHBHO- TEXHUYECKHE JOKYMEHTHI B HOpMaTHBHO- IIEPEHHCIIACT HOPpMaTHBHO-
TeXHITUCCKIX 06IACTH BOJOCHAOKEHMS 1 MPaBOBbBIC U HOPMaTHUBHO- MIPaBOBbBIC U
JIOKYMEHTOB, BOJOOTBE/ICHHS, TTOKA3HIBACT HOPMAaTHUBHO- MIPaBOBBIC U HOPMAaTUBHO-
PEryIHPYIOINX sHanms ux conepikanms (3H-1) TEXHUYECKHUE HOPMaTHUBHO- TEXHUYECKHUE
JEATENBHOCTD B JIOKYMEHTHI B TEXHUYECKHE JIOKYMEHTHI B
obIacTu o0iactu JIOKYMEHTHI B o0iactu
CTPOUTEIIBCTBA, BOJIOCHA0KECHUS U obnactu BOJIOCHA0KCHUS U
CTPOUTEIHHOM BOJIOOTBEJICHMUS, BOJIOCHA0XEHUS U BOJIOOTBE/ICHHS,
WHAYCTPUU U ITOKAa3kIBAET cIaboe BOJOOTBCICHHUS, C 3HaCT UuXx
HKHJTHIIHO- 3HAHUE UX HEOOJILIITUMU COJIEpKAHUE U CYTb.
KOMMYHAJIEHOTO coaepKaHus omunOKaMH H3j1araet

XO03sMCTBA I
pelieHus 3a1a4n
npo¢eCcCuOHAITBHON
JeSITEIbHOCTHU

UX CYTb
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IMoka3pIBaeT yMeHHe TIPUMECHSTh
HOPMAaTHBHO-TIPABOBBIC U
HOPMAaTHBHO-TEXHUYECKHE
JIOKYMEHTBI B 00J1aCTH
BOJIOCHA0KEHHUS U BOJOOTBEICHHUS
IIPH pacueTe ¥ MPOSKTHPOBAHUN
CHCTEM >KH3HE00€eCTICUCHUS
TPKIAHCKUX U MMPOMBIIIICHHBIX
00BEKTOB

(V-1)

JleMOHCTPHPYET HABBIKH
pacueTa ¥ POSKTHUPOBAHUS
CUCTEM BOJIOCHA0XKEHUS U
BOJIOOTBE/ICHUS C
UCTIOJIb30BaHUEM
cooTBeTcTBYOmUX cBo0B (CII)
crpouTenbHbIx npaBmwi (H-1)

OTBeTHI Ha
Borpockl Ne 1-77 k
AK3aMEHY

OTBeTBI Ha
Borpockl Ne 1-77 k
AK3aMEHY

IIpumensier
HOPMAaTHUBHO-
MPaBOBBIC U
HOPMAaTHBHO-
TEXHUYECKHE
JIOKYMEHTBI TIPH
pacuere u
MPOEKTUPOBAHUU
CHCTEM
BOJIOCHA0KEHHS U
BOJIOOTBEJICHUS C

onInOKamMu
PaccuntriBaet u
MPOEKTUPYET
DJEMEHTBI  CHCTEM
BOJIOCHAOKEHHUSI U
BOJIOOTBE/ICHMS c
OIINOKaMHU, 0e3
ydera HOPM
COOTBETCTBYIOIIUX
CII

B nenom, npaBmwisHO | CaMOCTOSTENHHO
MPUMEHSET MPaBUILHO
HOPMAaTHBHO- MIPUMEHSET
MIPABOBEIC HOPMAaTHUBHO-
HOPMAaTHBHO- MIpaBOBbIC H
TEXHUYECKHE HOPMAaTHBHO-
JIOKYMEHTBI TIPU TEXHHYECKHUE
pacuete u JIOKYMEHTBI npu
MIPOCKTUPOBAHUH pacuere u
CHUCTEM MPOEKTUPOBAHUU
BOJIOCHAOKCHUS U CHCTEM
BOJIOOTBEJICHHS, HO C | BOJNOCHAOKEHUST U
MOJCKAa3KaMHU U BOJIOOTBE/ICHHS
ITOMOIIBIO0

MIPETo/1aBaTelIs

PaccunteiBaer u | CaMOCTOSTEILHO
MPOEKTUPYET MPaBUIIBHO
3JIEMEHTBI cucrteMm | pacCHUThIBACT 14
BogocHaOXkeHust  u | HPOCKTUPYET
BOJIOOTBEICHHS c | PnemMeHTEI  cucTeM
yaetom Hopm CII BOJIOCHAOXKEHUSI U
T —— BOJIOOTBE/ICHHS c
MOJACKa3KaMHU yaerom Hopu CI1
nperoaaBaTes
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OIIK-4.2.

BrIsBiIEHHE OCHOBHBIX
TpeboBaHuit
HOPMAaTHBHO-TIPABOBBIX
1 HOPMATUBHO-
TEXHUYECKHX
JTOKYMEHTOB,
MIPEABSIBISEMBIX K
31aHUSM,
COOPYKEHHUSIM,
WHXCHEPHBIM
chcTEMaM
JKH3HE0OeCIIeUeHU s, K
BBIIIOJTHEHHIO
WHXCHEPHBIX
HW3BICKAaHHUH B
CTPOUTEIILCTBE

JleMOHCTPUpYeT 3HAHUS
OCHOBHBIX TpeOOBaHUI

OTBeTHI Ha

Borpockl Ne 1-77 k

[Iepeuncnsger u
U3JIaraeT OCHOBHBIE

[Iepeuncinsaer u
U3JIaraeT OCHOBHBIE

CaMOCTOSTEIBLHO
IIPaBUIIBHO

HOPMAaTUBHO-IIPABOBBIX U 9K3aMCHY TpeOOBaHUS TpeOOBaHMS [IEPEYUCIAET U
HOPMaTHUBHO-TEXHUYECKUX HOpPMAaTHUBHO- HOPMAaTHUBHO- W3J1araeT OCHOBHBIE
JOKYMEHTOB K CHCTEMaM [IPaBOBBIX U IIPaBOBBIX U TpeOoBaHUS
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHHUS HOpMaTHUBHO- HOpPMAaTUBHO- HOpPMAaTUBHO-
(3H-2) TEXHUUYECKUX TEXHUUYECKUX IIPaBOBBIX U
JOKYMEHTOB K JIOKYMEHTOB K HOpPMAaTUBHO-
cucTEMaM cucTeMaM TEXHUYECKUX
BOJIOCHAOKEHUS U BOJIOCHA0XEHUS U JIOKYMEHTOB K
BOJOOTBEIECHUS BOJIOOTBEJICHHUS, B CHCTEMaM
¢ ommoKamMu LIEJIOM, TIPABUJIBHO, BOJIOCHA0KEHUS U
HO C IIOJICKa3KaM#i U | BOJOOTBEICHUS
[IOMOLLIBIO
NpenoaaBaTens
IHoka3biBaeT yMeHHe NpUMEHITh | OTBETHI Ha | YMeeT IPUMEHATh B nenowm, npasunbHo | [IpaBuibHO
OCHOBHBIC TPeOOBaHUS Bonpockl Ne 1-77 K | ocCHOBHBIE pUMEHSIET PUMEHSIET
HOPMAaTUBHO-IIPABOBBIX U 9K3aMEHY TpeOoBaHUs OCHOBHBIE OCHOBHBIE
HOPMAaTHUBHO-TEXHUYECKUX HOpPMAaTHUBHO- TpeOoBaHUS TpeOoBaHUS
JOKYMEHTBI K CUCTEMaM MPAaBOBBIX U HOpPMAaTUBHO- HOPMAaTUBHO-
BOJIOCHA0KEHUS U BOJIOOTBEICHUS HOpPMAaTHUBHO- MPABOBBIX U MPaBOBBIX
(V-2) TEXHUYECKUX HOpPMAaTUBHO- HOPMAaTUBHO-
JOKYMEHTBI K TEXHUYECKUX TEXHUYECKUX
cucreMam JIOKYMEHTHI K JIOKYMEHTBI
BOJIOCHAOKEHUS U cucreMam CHCTEMAM
BOJOOTBEEHHUS, HO BOJIOCHAOKEHUS U BOJIOCHAOKEHUS
MIPUMEHSIET UX C BOJIOOTBEICHUS, HO BOJIOOTBEICHUSA

OIIUOKAMU

JOTycKaeT
HEeOOJIBIINE OIIUOKU
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JleMOHCTPUpPYeT HABBIKH OtBeThl Ha | /IleMoHCTpHpYyET He coBceM yBepeHHo | YBepeHHO
pacyera U IPOCKTUPOBAHUSA Bonpockl Ne 1-77 K | craGble HaBBIKH JEMOHCTPUPYET, B JEMOHCTPUPYET
CUCTEM BOIOCHAOXKEHUS U 9K3aMCHY pacuera u LI€JI0M, HEIIJIOXUE [IPaKTUYECKHA
BOJIOOTBEICHUS, [IPOEKTUPOBAHUS HAaBBIKU pacyera U 6e301mmboyHbIC
YIOBJIETBOPSIOLINUX OCHOBHBIM cucTeM IIPOECKTUPOBAHUA HaBBIKM pacuyera H
TpeOOBaHUSAM HOPMATUBHO- BOJIOCHA0)XEHUS U cucTeM IIPOCKTUPOBAHUA
IIPaBOBBIX U HOPMATUBHO- BOJIOOTBEICHUS, BOJIOCHAOKEHUS U CUCTEM
TEXHUYECKHUX JOKyMeHTOB (H-2) YAOBJIETBOPSAIOLLUX BOJOOTBEJICHHUS, BOJIOCHAOXXEHUSI U
OCHOBHBIM YIOBJIETBOPSIOLIUX BOJOOTBEICHHUS,
TpeOOBaHUAM OCHOBHBIM YAOBJICTBOPAIOIINX
HOPMAaTHUBHO- TpeOOBaHUSAM OCHOBHBIM
[IPaBOBBIX U HOPMAaTHUBHO- TpeOOBaHUAM
HOPMAaTHBHO- IIPaBOBBIX U HOPMAaTHBHO-
TEXHUYECKHUX HOPMAaTHBHO- IIPaBOBBIX u
JIOKYMEHTOB TEXHUYECKUX HOPMAaTHBHO-
JIOKYMEHTOB TEXHUYECKHUX
_________________ JIOKYMEHTOB
IToxa3piBaer 3HaHust coctaBau | OTBETHI Ha | HaseiBaeT n HaseiBaer u CamMocTosATENnbHO
](33311612 i36:|(-)CTaBa " TI0CJIEIOBATENLHOCTH Bonpockl Ne 78-100 | mepeuncisier coctaB | MEPEUMCISIET COCTAB | MPABUIILHO HA3BIBAET
[0C/IE10BATEbHOCTH BBINOJIHEHUS paboT 1o K 5K3aMCHY 5 U IIOCJIENOBATEIb- U IEPEYUCIIIET
BBITIOJTHEHHS PaGoT 10 MIPOEKTUPOBAHUIO CUCTEM [IOCJIEI0OBATEIBLHOCTD | HOCTh BBIIIOJTHEHUS COCTaB U
NPOEKTHPOBAHHIO BO/IOCHA0KEHUS ¥ BOJIOOTBEICHUS BBIMIOJIHEHUS paboT | paboT o [IOCJIEA0BATEIBHOCTD
37aHus (CoopyKerns), | 30aHUA (3H-3) 10 IIPOEKTUPOBAHUIO | TIPOEKTUPOBAHUIO BBINOJIHEHUS paboT
MHKEHEPHBIX CHCTEM CHUCTEM CHUCTEM 10 IPOEKTUPOBAHUIO
JKU3HeoOecIieueHus B BOI[OCHa6)KCHI/I$I u BO)IOCHa6)K€HI/I${ u CUCTEM
COOTBETCTBUHU C BOJIOOTBEICHUS BOJIOOTBEJICHHUS BOJIOCHAOKEHUS U

TEXHUYECKUM
3aJJaHMEM Ha
MIPOEKTUPOBAHHE

3/1aHHsI HEYBEPEHHO,
HE IOJHOCTBIO, C
OIIUOKAMU

3JIaHUs, B IIEJIOM,
MPaBUIBHO, HO TIPU
TMIOMOIITM HaBOIAIIINX
BOIIPOCOB U
MOACKAa30K
MpernoiaBaTess

BOJIOOTBEICHUS
3MAaHUS
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IMoka3biBaeT ymeHnue BeiOuparh | OTBETHI Ha | BeiOupaer coctaB u | Boibupaer coctaBu | CamocTOATENBHO
COCTaB U MOCIEI0BATEIHHOCTh Bonpockl Ne 78-100 | nocienoBaTenbHOCTD | MOCIEA0BATENLHOCTD | IPABHIIBHO
paboT 1O MPOSKTHPOBAHUIO K 9K3aMCHY pabot no pabot no BBIOMPAET COCTaB U
CHCTEM BOJOCHAOKECHHS U POCKTHPOBAHUIO IPOCKTHPOBAHUIO NOCJIEI0BATEIBHOCTh
BOJIOOTBE/ICHUS 3/1aHUS CUCTEM CUCTEM pabot no
(coopyxenus) (V-3) BOJIOCHAOKEHUS U BOJIOCHA0XEHUS U MIPOCKTUPOBAHUIO
BOJIOOTBE/ICHUS BOJIOOTBE/ICHUS CUCTEM
3/1aHus 3/1aHuA BOJIOCHA0KEHUS U
(coopyskeHus) c (coopyxeHus), B BOJIOOTBEICHUS
omuoKamMu IIEJIOM, PABUJIBHO, | 37aHUS
HO IPH [TOMOIIH (coopysxeHus)
HABOJIAIIUX
BOIIPOCOB H
TIOJICKA30K
npernojaBaTens
JleMOHCTPUpPYET HABBIKH OtBeThl Ha | Bemonnser Bemonnser CaMocTosATENbHO
pacueTa ¥ POEKTHUPOBAHUS Bonpockl Ne 78-100 | npoekTHbIE pacyeThl | NPOEKTHBIE PACYETHI | IPABHIBHO
CHCTEM BOJOCHAOXEeHUS U K OK3aMCHY CHCTEM CHCTEM BBIIIOJIHSIET

BOOOOTBCACHHUA I'PAKAAHCKUX
3MAQHUA W TIPOMBIIIICHHBIX
o6bekToB (H-3)

BOJIOCHAOXEHUS U
BOJIOOTBEICHUS
Ipa)xaaHCKUX
3IaHui U
MPOMBIIIITIEHHBIX
00BEKTOB C
OIIMOKaMU

BOJIOCHAOKECHUS U
BOJIOOTBEICHHS
IpaXXIaHCKUX
3IaHUN U
TIPOMBIIIIJICHHBIX
00BEKTOB, B IIEJIOM,
NPaBUJIBHO, HO MPH
ITOMOIIA HABOJIAIINX
BOTIPOCOB U
MMOJICKA30K
MperoaBaTes

MIPOEKTHBIC PACUCTHI
CHCTEM
BOJIOCHA0KEHHS U
BOJIOOTBEICHUS
TpaK TaHCKUX
31aHuN U
MIPOMBIIIIIICHHBIX
00BEKTOB
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OIIK-6.2

Br160p THITOBBIX
IIPOECKTHBIX PEIICHUN U
TEXHOJIOTHYECKOI0
obopynoBaHus
OCHOBHBIX
WH)KEHEPHBIX CHCTEM
KHU3HE0OeCIIeUeHUsI
3JIaHHsI B COOTBETCTBUU
C TEXHUYECKUMHU
YCIIOBHSIMU

IToxa3biBaeT 3HAHUS TUITOBBLIX

OTBeETHI

Ha

Ilepeuncisger

[Iepeunciser

CaMOCTOSTEIBLHO

IPOEKTHBIX PELICHUH U sonpockl Ne 78-100 | Bo3sMoKHBIE THIIOBEIE | BO3MOYKHBIE THIIOBEIE | IIPABUIILHO
TEXHOJIOTHYECKOT0 000pyAoBaHus | K 9K3aMEHY IIPOEKTHBIE PELICHUS | IPOCKTHBIE PELICHUS | [IEPEUUCIIIET
OCHOBHBIX CUCTEM U TEXHOJIOTUYECKOE | ¥ TEXHOJOTUYECKOE | BO3MOXKHBIC THIIOBHIE
BOJIOCHA0KEHUS U BOJIOOTBEICHUS o0opyaoBaHue o0opyaoBaHue POCKTHBIC PEIICHHS
3[IaHHSI B COOTBETCTBUU C OCHOBHBIX CUCTEM OCHOBHBIX CUCTEM U TEXHOJIOTUYECKOE
TeXHUYeCKUMHU ycinoBusimu (3H-4) BOJIOCHAOKEHUS U BOJIOCHAOKEHUS U obopymoBanue
BOJIOOTBE/ICHUS BOJIOOTBE/ICHUS OCHOBHBIX CUCTEM
3aHMS C OITMOKaMu, | 371aHUS B BOJIOCHA0KEHUS U
0e3 yuera COOTBETCTBHUH C BOJIOOTBEICHUS
TEXHUYCCKUX TEXHHYECKUMU 3/IaHUS B
YCIOBHI YCIIOBHSIMU C COOTBETCTBHUHU C
TIOMOIIIHIO TEXHHYECKUMU
HABOJISAIIUX YCIIOBUSMU
BOIIPOCOB
IpernoiaBaTesns
Boioupaer tunossie npoekTHbie | OTBETHI Ha | BeiOupaer tunoseie | BeiOupaer tTumnoBeie | CaMOCTOSTEIBHO
pELIeHNs U TEXHOJIOTHYEeCKOoe Bonpockl Ne 78-100 | npoekTHbIE pelieHrst | NPOEKTHBIE PEMIEHHs | IPABUIBHO

000pyI0BaHNE CUCTEM
BOJIOCHA0KEHUS U BOJIOOTBEICHUS
B COOTBETCTBHH C TEXHUYECKUMHU
ycnoBusivu (Y-4)

K 5K3aMCHY

U TEXHOJOTHYECKOE
o0opyaoBaHue
CHUCTEM
BOJIOCHAOXEHUS U
BOJOOTBEICHHUS C
olnOKkaMu uin 0e3
ydeTa TEXHUIECKHUX
YCIIOBHI

Y TEXHOJIOTHYECKOE
o0opyoBaHue
CHCTEM
BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS B
COOTBETCTBHUH C
TEXHUYCCKUMU
YCIIOBUSIMH C
TIOMOIIIBIO
HaBOJSIIMX
BOITPOCOB
IpernoaaBaTes

BbIOMpAET TUIIOBBIE
IPOEKTHBIE PEILICHHS
U TEXHOJIOTHYECKOE
obopynoBaHue
cHCTEM
BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS B
COOTBETCTBHUH C
TEXHUYECKUMHU
YCIIOBHSIMUA
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JleMOHCTPUpPYeT HABBIKH OtBeTsl Ha | [Ipumenser tunossie | [Ipumensier Tunosbie | CaMOCTOSTENBHO
NPUMEHEeHHsI TUIIOBBIX sonpocel Ne 78-100 | mpoekTHbIe pelenys | IPOEKTHBIE PELIEHHS | IIPABUILHO
MPOEKTHBIX PEHICHUM U TUIIOBOTO | K 9K3aMCHY U TEXHOJIOTUYECKOE | M TEXHOJIOTHYECKOE MIPUMEHSIET TUIIOBBIE
TEXHOJIOTUYECKOTO 000PY10BaHHS o0opyaoBaHue o0opyaoBaHue MPOEKTHBIC PEIICHUS
CUCTEM BOJOCHA0KEHUS U cucreM CUCTEM Y TEXHOJIOTUYECKOE
BOJIOOTBEJICHUS B COOTBETCTBUH C BOJIOCHAOKEHUS U BOJIOCHA0KEHUS U o0opynoBaHue
TexHu4YecKuMu ycnoBusimu (H-4) BOJIOOTBEJICHHUS C BOJIOOTBE/ICHUS B CUCTEM
omubkaMu uim 6e3 COOTBETCTBUHU C BOJIOCHA0KEHUS U
ydeTa TEXHUYECKHX | TEXHUYECKUMU BOJOOTBEJICHUS C
YCIIOBUM YCJIOBHSIMU C Y4E€TOM TEXHUYECKUX
IIOMOIIBIO NIOJICKA30K | YCIOBUMN
IIpeno/iaBaresis
OIIK-6.10 HasbiBaer u nepeuncJsier OtBeTsl Ha | Ha3biBaeT u HaspiBaet u CamocrosiTensHO
OrmpezencHue OCHOBHBIE TTAPAMETPBI Bonpockl Ne 78-100 | nepeuncnser IEPEYUCIIAET IPaBUJILHO HA3bIBAET
OCHOBHBIX MapaMeTpoB | HHXKEHEPHBIX CHCTEM 3/[aHHs (3H- | K 9K3aMCHY OCHOBHBIE OCHOBHBIE U [IEPEUNCIIAET
WHKEHEPHBIX  CHCTEM 5) napameTpbl napameTpbl OCHOBHBIE
3 AHAS WH)XEHEPHBIX CUCTEM | MHKEHEPHBIX CUCTEM | IMapaMeTpPhI
3/IaHUs C OUTMOKAMH | 37JaHUS C WHXEHEPHBIX CUCTEM
MOJICKa3KaMu U 31aHUS
HaBOJSITUMU
BOIIPOCAMHU
Mpeno/iaBaTes
IHosicusier meTonb! onpenenenuss | OTBEThI Ha | [ToscHseT MeTobI [TosicusieT MeTobI CamocTrosiTenbHO
OCHOBHBIX NTaPaMETPOB CUCTEM Bonpockl Ne 78-100 | onpenenenus onpeeaeHus MPaBUIILHO MOSCHSET
BOJOCHA0XEHUA M BOIOOTBENEeHNs | K OK3aMCHY OCHOBHBIX OCHOBHBIX METOIbI

3nanuii (V-5)

MapaMeTpoB CUCTEM
BOJOCHA0KEHHUA U
BOJIOOTBEICHUSA
3JaHHMH ¢ OIIMOKAMH

napameTpoB CUCTEM
BOJIOCHA0KEHHS U
BOJOOTBEICHUS
3aHUH C
MOJICKa3KaMH U

oTmpeseNeHus
OCHOBHBIX
apaMeTpoB CUCTEM
BOJIOCHA0KEHHUS U
BOJOOTBEICHUS
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HaBOASAIUMU 3TaHuH
BOIIPOCaMHU
MperoaBaTesst
JleMOHCTpUpYeT BjaJieHHe OTBeTHI Ha | [Ipumensier metoasl | [Ipumensier meroasl | CaMOCTOSITENBHO
METOJIaMH pacyeTa OCHOBHBIX sonpocel Ne 78-100 | pacuera ocHOBHBIX pacuera OCHOBHBIX MPaBUWIHHO

MapamMeTpoOB CUCTEM K 3K3aMCHY [apaMeTpoB CUCTEM | ITIAPAMETPOB CUCTEM | IIPUMEHSIET METOIBI
BOJIOCHA0KEHUS ¥ BOJIOOTBEICHUS BOJIOCHA0KEHUS BOJIOCHAOKEHUS U pacuera OCHOBHBIX
snanuii (H-5) BOJIOOTBE/ICHUS BOJIOOTBEJICHUS apaMeTpoB CUCTEM
3aHui ¢ omMOKaMH | 37JaHU ¢ BOJIOCHA0KEHUS U
M0JICKa3KaMu BO/IOOTBE/ICHUS
npernojaBaTens 31aHuN
OIIK-6.14 Ilepeuuncisier MeToAbI OtBeThl Ha | [lepeuncnser [Tepeuncnser CaMocCTOsATENbHO
PacuérHoe pacueTHOro 060ocHoBanus pexnma | Borpocsl Ne 78-100 | MeToap! pacueTHOr0 | METOIBI PACUETHOTO | MPABUIILHO
0GOCHOBaHHE pexnma | PAOOTHI CHCTEM BOIOCHAOKEHHS H | K SK3aMCHY 000CHOBaHHUS 000CHOBaHUS MEPEYUCIISIET METOIBI
paBOTH  MHKeHepHOi | BOMOOTBE/ICHHUS 3nanuii (3H-6) pexxuma paboThl pexxuMa padoThl pacueTHOro
CHCTEMBI CUCTEM CUCTEM 000CHOBaHUS
KUBHCOBECICUCHIS BOJIOCHAOKEHUS U BOJIOCHA0KEHUS U pexxuMa padoThl
S BonOOEBeneHI/Iﬂ BOI[OO:l:BeL[eHI/IH CUCTEM
3IaHUM ¢ OIIMOKAMU | 3JJTaHUH C BOJIOCHA0XEHUS U
NOJICKa3KaMU BOJIOOTBE/ICHUS
Mpeno/iaBaTes 31aHuN
ITosicHsieT METOBI PACYETHOTO OtBeThl Ha | [Tosicusier MeToibI [TosicusieT meToabl CamMocTosTeNbHO
000CHOBaHUsI peKHMa PAbOTHI Borpocel Ne 78-100 | pacuernoro pacyeTHOro MPAaBUIIBHO TIOSICHSIET
CUCTEM BOJIOCHA0XKEHUS U K OK3aMCHY 000CHOBaHUS 000CHOBaHHUS METOABI pACYETHOTO

BOJI00TBeIeHus 3aanuit (Y-6)

pexxuma paboThl
CHCTEM
BOJIOCHA0KEHHMS U
BOJIOOTBEICHHUS
3IaHUM ¢ OIIMOKAMH

pexuma paboThl
CHCTEM
BOJIOCHA0KEHHUS U
BOJIOOTBEICHUS
3JIaHUH C
HaBOISIIUMH
BOIIPOCAMHU
Mpeno/iaBaTesis

000CHOBaHHUS
pexxuma paboTbl
CUCTEM
BOJIOCHA0KEHHS U
BOJIOOTBEICHHUS
3JIaHU
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JleMOHCTPUPYET HABBIKH
pacyeTHOro 0OOCHOBAHMS PEXKUMA
paboOTHI CUCTEM BOJOCHAOKEHUS U
BOJI0OTBeIeHus 3aanuii (H-6)

OTtBeTHI Ha
Borpockl Ne 78-100
K DK3aMEHY

O6ocHOBBIBaET
pPEXUM PabOTHI
CUCTEM
BOJIOCHAOKEHUS U
BOJIOOTBE/ICHUS
3IAHMI ¢ OITHOKaMuU

O060CHOBEIBAET
pexuM paboThI
CHCTEM
BOJIOCHA0KEHUS U
BOJIOOTBEICHUS
3IaHUH C
MOJCKa3KaMHU
MIPETo/1aBaTelis

CaMOCTOSTEIIEHO
MPaBUILHO
00OCHOBBIBAET
PEXUM pabOTHI
CHCTEM
BOJIOCHAOXKEHUS U
BOJIOOTBE/ICHHS
3IaHUN

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):

[To mucrMIUIMHE TPOMEXKYTOUYHAs aTTECTAllMs MPOBOIUTCS B (opMme IK3aMeHa,

(((OTJ'IPI‘IHO», «XOpOoUIO», «KyAOBJICTBOPUTCIBHOY, ((Hey,[[OBJ'IeTBOpI/ITeJ'IBHO»).

mIKajla OICHHBAHHA — IIIKajla OLCHHMBAHUA — OaJipHas

27




3 TunoBble KOHTPOJIbHBIE 32JaHUS ISl IPOBeeHUS POMEKYTOUYHOMH aTTecCTAUM

Bonpocs! 1J1s1 OleHKH 3HAHUI, YMEHUH M HABBIKOB, CGOPMHPOBAHHBIX Y CTYIEHTA

nmo komnerenumuu OIIK-4:

Hcropus pa3BUTHSA CUCTEM BOJOCHAOXKEHUS U BOJOOTBEICHHS B MUDE.
Hcropus pa3BUTHA CUCTEM BOJOCHA0XEeHUS U BOJOOTBeAeHHs B Poccun.
CoBpeMeHHbII YpOBEHb pa3BUTHsI CUCTEM BOJIOCHA0XKEHUS U BOOOTBeAeHUs B Poccun.
OCHOBHBIE KaTeTOPUH MOTPEOUTENEH BOIBI.

Oco0eHHOCTH KOMMYHAJIBHOTO BOJIOCHA0KEHUSL.

Crienmnduixa BogocHa0X EeHUS TPOMBIIIJICHHBIX TOTPEOUTENEH.
CenbcKoX0341iCTBEHHOE BOAOCHA0KEHHE.

Y nenpHBIE pacxo/ibl U HOPMBI BOAONIOTPEOICHUSI.

. Hopmsbl BogonotpeGienus 171sl HacelIeHHbIX ITyHKTOB.

10 Hopwmbl pacxona BoJIbI B KHIIBIX 1 OOIIECTBEHHBIX 3/IaHHSIX.

11. Hopmsbl BogonoTpeOseHrs: Ha IPOMBILIUIEHHBIX MPEAIPUATHIX.

12. Metonbl onpeielIeHNsI CYyTOYHBIX PAacX0JI0B BOJIBI HACEIIEHUEM TOPO/a.

13. Metonpbl onpeaeseHns pacxo0B BOJIbl HA POMBIIUIEHHBIX PEANPUATHSAX.
14. HopMbl 1 METOBI pacdeTa pacxo/ia BOJbI Ha BHYTPEHHEE OKAPOTYILICHHE.
15. Hopmbl 1 MeTO/IBI pacueTa pacxo/ia BOJbl Ha Hapy)KHOE MOKapOTYIIEHHUE.
16. OcHOBHBIE TIOKA3aTEN Ka4eCTBA BOIBI.

17. OpranonenTrueckue Moka3zaTeau KauecTBa BOJIbI.

18. ®u3NKO-XMMHUYECKHE TTOKA3aTEeNH Ka4yeCTBa BOIBI.

19. buonoruyeckue nmokasaresiu Ka4ecTBa BOIbI.

20. CanuTapHO-0aKTEPHOIOTUIECKHIE TTOKA3aTEIN KauyecTBa BOIBI.

21. Tpe6oBanus CanlluH k X034HCTBEHHO-TUTHEBOM BOJE.

CoNoA~WNE

22. TpeboBaHUs, MIPEIBSIBISIEMBIE K BOJIE PAa3THYHBIMHU MIPOMBIIUICHHBIMU TIOTPEOUTEISIMH.

23. OCHOBHBIE TUITBI CUCTEM BOJIOCHAOKEHHS M UX XapaKTepHbIE 0COOEHHOCTH.
24. Knaccuukanus cucteM BOIOCHA0KESHHUS.

25. Kateropuu Haie’>KHOCTH CUCTEM BOJJOCHA0KEHHUS.

26. CxeMbI cHCTEM BOJIOCHA0KEHUST HACEJICHHBIX MTYHKTOB.

27. Knaccudukarnus cucteM BOI0CHA0KEHHS MPOU3BOJACTBEHHBIX MPEINPUSITHIA.

28. OOOpOTHBIE CHCTEMBI BOJOCHA0KEHUS TPOMBIIIICHHBIX NPEANPUATHA W TOKa3aTeln HX

3¢ (HeKTUBHOCTH.
29. Kimaccudukarus Bo103a00pHBIX COOPYKESHUH.
30. Coopy>keHust Ui 3200pa MOBEPXHOCTHBIX BO/.
31. Be16op THma moBepXHOCTHOTO BOI03a00Pa.
32. beperoBsie B0J103a00pbI Pa3/IeIbHOTO TUIIA.
33. Beperopsie B0/103a00pbI COBMEIIICHHOTO THIIA.
34. beperossie B0103a00pb! CUPOHHO-(DUIBTPYIOLIETO TUIIA.
35. PycnoBsie Bog03a0opsl. HasHaueHne M KOHCTPYKTHBHBIE SJIEMEHTHI.
36. PycnoBbie B0J103a00pBI pa3/IebHOTO TUIIA.
37. PycnoBble B0J103a00PBI COBMEIIIEHHOTO THITA.
38. Cxema pyciioBOro Bo103abopa ¢ IByMsl SpyCHBIMU CaMOTEUHBIMU JIMHUSMH.
39. Peunslie Bo703a00phl KOMOMHHPOBAHHOTO THUTIA.
40. PycnoBble B0J103a00pbI C TPYOHBIM (PHIIBTPYIOIIUM OT'OJIOBKOM.
41. Pa3HOBUIHOCTH COOPYKEHHUH 151 3a00pa MO3EMHBIX BOJI.
42. BonozabopHble CKBaKUHBI. DUIBTPHI CKBaKUH.
43, I1laxTHBIE KOJIOMIIIEL.
44, Jly4yeBble BOZ03a00PHI.
45. T'opu3oHTaIbHBIC BO103a00PHI.
46. KanTakxut pOJJHUKOBBIX BO/I.
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47. Metoab! IPOKJIAJAKU U pacueTa BOJIOBOJIOB.

48. OCHOBHbIE XapaKTEPUCTUKU JIBUKEHUS )KUIKOCTH B BOJAOBOJAX.

49. Pe>xxuMBI IBIDKEHUS KHUAKOCTH B BOJIoBoIax. Jluarpamma Hukypanse.

50. VYpaBHeHue Hepa3pbIBHOCTU. Y paBHeHUE bepHym.

51. Meronsl pacdera MmoTeph HANopa Ha TpeHHe Mo JumHe. YpaBHeHus Jlapcu-Belicbaxa u
[le3n.

52. Tumbl MECTHBIX CONPOTHUBICHUH B BOJONPOBOAHBIX ceTAX. Pacuer moTepr Hamopa Ha
MECTHBIX THPABIMYECKUX CONPOTHBIICHUSIX.

53. BrIOop onTHMAaIBHOTO AMAMETPa BOAOBOIA.

54. Knaccuukanuss M OCHOBHBIE IapaMeTpbl HAcocoB ([ojaya, Hamop, I[oJe3Has |
3 PeKTUBHAS MOLTHOCTb, K.II.1.).

55. IlpuHiun necTBus U pacyeT OCHOBHBIX I1apaMETPOB LIEHTPOOEKHOI0 Hacoca.

56. BeicoTa BcachIBaHUS IIEHTPOOEKHOTO HAcOCA.

57. Pabora Hacoca Ha ceTb. YpaBHEHHE XapaKTEPUCTUKH CETH.

58. IlpuHIHIBI peryaTupoBaHusl MPOU3BOAUTEIIEHOCTH IIEHTPOOEKHBIX HACOCOB.

59. [TapaienbHOE U OCIE0BATENBHOE BKIIFOUCHHE HACOCOB.

60. KommoHOBKa HACOCHBIX CTAHIIHHA 1-T0 ¥ 2-TO MOIHEMOB.

61. OCHOBHBIE TEXHOJOTUYECKUE ONIEPALIMH JUIs YIyUIIEHHUs KauecTBa BOJIbI.

62. Koarynsimust, hiaokysus.

63. OTcranBaHue, OCBETIIEHUE B 36pHUCTHIX (QUIIBTPAX.

64. Jlesundexius, 00opyaoBaHue st 00€33apaskKUBaHUS BOIBI.

65. O6opynoBanue asi GUHUIIHON JOOUYUCTKU MUTHEBOU BOABI (YIbTpaduIbTpaus).

66. YCcTpoiicTBO, IPUHIHIT JCHCTBUS M OCHOBBI SKCILTyaTaI[H BOJAOHATIOPHBIX OAalIeH.

67. YcTpoiicTBO, IPUHIMII JEHCTBUS U OCHOBBI AKCILTyaTallMi HAallIOPHBIX PE3EpPBYapOB.

68. YcTpoiCTBO, MPUHIIMIT JEWCTBUS M OCHOBBI SKCIUTyaTallii THEBMATHYECKUX BOJIOHATIOPHBIX
YCTaHOBOK.

69. TpaccupoBka BOJONPOBOAHBIX ceTel. THMBI BOXOMPOBOAHBIX Tpyd. OOopynoBaHue u
COOPYKEHMS Ha BOAOIPOBOAHBIX CETSX.

70. Iepexoap! BOIOTPOBOAHBIX JTMHUN Yepe3 MPENsATCTBHS (PEKH, OBPArH, XKeJIe3HOIOPOKHBIE U
TpaMBaifHbIC MyTH).

71. PacueTHbIE CXEMBI BOJIOITPOBOJIHBIX CETEH.

72. YCTpOWCTBO CUCTEM BOJIOOTBE/ICHUS HACEIEHHBIX ITyHKTOB.

73. YCTpOWCTBO CUCTEM BOJIOOTBEICHUS MPOMBINUICHHBIX MTPEITPUSTHI.

74. JIuBHEBbIE CUCTEMbI KaHAJIH3ALHH.

75. CHeromiaBuiIbHbIE MYHKTHI.

76. OCHOBHBIE METO/IbI OUUCTKU TOPOJICKUX CTOYHBIX BOI.

77. OCHOBHOE TUIIBI 000PYTOBaHUS JIIs1 OYMCTKH CTOYHBIX BOJI.

0) BONpOCHI JIJIsi OLIEHKH 3HAHWI, YMEHMil ¥ HABBIKOB, C)OPMHPOBAHHBIX Y
cryaenTa no komnerenunu OIIK-6:

78. CucreMbl M CXeMbl BHYTPEHHETO XOJIOHOT0 BOJOCHA0KEHUS 3JaHHH.

79. Knnaccudukanus cucreM BHYTPEHHETO BOJIOCHA0KEHUSI.

80. OCHOBHBIE AJIEMEHTHI U CXEMbI BHYTPEHHET'O BOJIOCHAOKEHHSI 31aHU.

81. OCHOBHBIE AJIEMEHTHI M CXEMbI BHYTPEHHETO BOJIOOTBEICHUS 3/TaHUI.

82. YcrpolicTBO BHYTPEHHETO BOJOCHA0XKEHUS 31aHUH.

83. TpyOn! 1 apmaTypa JUIsi BHYTPEHHETO XOJIOTHOTO BOJIOIIPOBO/IA.

84. Beogpl.  IlpucoenuHeHne  BHYTPEHHHMX  BOJONPOBOAOB K  Hapy>KHBIM
BOJIOIIPOBOJHBIM CETSIM.

85. Bogomeps! 1 BOJOMEpHBIE Y3IIbI.

86. HamopHo-perynupytomnime u 3armacHple EMKOCTH.

87. HacocHble yCTaHOBKH.
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88. Bb160p cxeMbl U KOHCTPYHPOBaHHUE BHYTPEHHEH BOAONPOBOIHON CETH 3aHUS.

89. N'mmpaBnuYecKuil pacueT CUCTEMBI XOJIOTHOTO BOJIOCHA0KEHUS 3/1aHusI.

90. IIpoTHuBoOMOXKAPHOE BOJOCHAOKECHUE B 3/IAHUSX.

91. Cucrembl U CXeMbl ropsdero BojgocHabxenus 3aanuid. Kiaccudukanus cxem 1 ux
OCHOBHBIE JIEMEHTHI.

92. Bb160Op CUCTEMBI M CXEMBI TOPSYETO BOJAOIIPOBOIA.

93. TpaccupoBKa ropsiiero BOJONPOBOA U KOHCTPYHPOBAHUE CETH.

94. HaznaueHue u kiaccu(uKaIusi CHCTEM BOJAOOTBEICHHUS 3TaHHA.

95. O0mas cxemMa W OCHOBHBIE JJIEMEHTHl YCTPOWCTBA CHUCTEMBI BOIOOTBEICHHS
3TaHUI.

96. YcrpolicTBO BHYTPCHHEH KaHATU3AIWY 3JaHU.

97. l'unpaBnuYecKuit pacueT TPyOOIPOBOIOB BOJAOOTBOISAIICH CETH 3/IaHHS.

98. Pacuet u MpOEKTHUPOBAHUE IBOPOBOI BOIOOTBOJISIIECH CETH.

99. MecTHBIE YCTAaHOBKH IS IEPEKAYKU M OUUCTKH CTOYHBIX BOJI 3JIaHHIA.

100. CucteMbl OTBEICHHS JOXKIEBBIX U TAIBIX BOJI.

HpI/I Ca4€ 3K3aMC€Ha CTYICHT II0JIy4acCT TPU BOIIPOCA U3 MEPCUHS, IPUBCACHHOI'O BbIIIC.

Bpems noaroToBkM CTy€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. MeToauuecKkue MaTepuajJdbl 1Jisl ONPEACTCHUA MPpPoUcIAyp OUCHUBAHUSA 3HaHHﬁ,

YMEHHI 1 HABBIKOB, XapaKTepHU3YIIIMX 3Tanbl (OpMUPOBAHUS KOMIIETEH M.

HpOMe)KYTO'-IHaH arrecrtangud 10 JUCHUIUIMHE TIPOBOAUTCA B COOTBCTCTBUU

C

tpeboBanusimu CTIT CTO CII6I' TU(TY) 016-2015. KC YK/IB IMopsnok mpoBeaeHus 3a4€TOB U

OK3aMCHOB.
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