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Y OYKWCTKUA CTOYHBIX BOJ| M OLIEHKU JOCTOWHCTB M HEJOCTaTKOB COOPY)XeHHUH, oOyueHUEe UX
CaMOCTOSITe/ILHOMY TIPOEKTUPOBAHHUIO BCETO KOMIIJIEKCA COOPYKEHUH CHUCTEeMbl BOJOOTBE/IEHHUS
HaceJleHHBbIX MeCT Ha 0a3e COBPEeMEHHBIX JOCTWKEHHWH HayKu M TeXHWUKH B 3TOM 00/acTy,
WCII0JIb3YS TIPY 3TOM COBPEMEHHbIe TEXHUYeCKHe CPe/ICTBA MPOEKTUPOBAHMSI.

W3yueHre OUCLIMIUIMHBI [O/DKHO 0a3MpoBaThCsi Ha 3HAHWUM TaKUX [JUCLUIUIAH, Kak
TUJpaB/IvKa, WHXeHepHasl TeoJIoTHsl, WH)XeHepHasi Teo[ie3Ws, CTPOUTe/bHble MaTephaabl U
0011[eTeOpeTUYECKUX AUCIUTIIVH.

3azaum JUCIUIIIMHBI — MAarUCTPAHT J0JDKeH YCBOUTH CJIeIyroIye 3HAHUS:

— 1o BbIOOpPY CHCTEM BOZOOTBeJeHUs C yUeTOM CaHWTApHBIX, MPUPO/OOXPaHHBIX U
TeXHUKO-IKOHOMHUECKUX TpeOOBaHMii;

— I10 YCTPOWCTBY BOJOOTBOJSIINX CETEN U COOPY)KeHUU Ha HUX;

— TI0O OI|eHKe KaueCTBa CTOYHBIX BOJl, OXpaHe MOBEPXHOCTHBIX BOJ| OT 3arpsi3HEeHUs
CTOYHBIMHU BO/IaMU U HEOOXOAMMOM CTeleHW OUMCTKA CTOYHBIX BO/I;

— I10 MeTO/]JaM OUMCTKH CTOUHBIX BOJ M 00pabOTKHM 0CaJIKOB;

— TI0 COOPY’KeHHUSIM MeXaHHUUeCKOW 1 OM0/IOTMUeCcKOW OUMCTKYU CTOUHBIX BOJ;

— 110 06paboTKe, 00e33apa)KUBaHUIO W MCTI0/Ib30BAHUIO 0CA/IKa;

— TI0 CUCTeMaM BO/IOOTBeJieHHUs] MajlOHAaCeJeHHbIX MeCT U OTZAe/NbHO PacIoyIOKeHHBIX
00BLEKTOB;

— T10 OYMCTKE ¥ YTUIU3aL[UU CTOYHBIX BOJ, )KHBOTHOBOAUECKUX U MITULEBOJUECKUX (GepM
Y KOMIIJIEKCOB.

BocnutarensHOM 11e/1b0 AUCLUTIIMHGI SIBJISIeTCSE (OPMHUpPOBaHUe y CTYJ€HTOB IIMPOKOT0
HayuyHOT'O KPyro3opa, TBOPYeCKOro Mojxo/a Mpu OCBOEHUU M3yyaeMOro MaTepHasa, a Tak >Ke
CTIOCOOHOCTH MCIIOJ/Ib30BaTh HOBEHWIIIME [JOCTHXKEHUS TeXHUYEeCKOTO IpOrpecca, OBJazieBast
cBoei npodeccue.

Vi3yueHue JUCIUIUIMHBI B COUETAaHUHU C OOIIIeTeXHUUEeCKUMU U APYTUMH JUCIUTTHHAMM
TMPOTeXHUYEeCKOT0 mpoduias obecrieunBaeT TMOATOTOBKY CIIelaavcTa AJisi paboThl B
IKCTTyaTal[iOHHBIX, MTPOEKTHO-U3bICKATe/IbCKUX, Hay4YHO-MCC/IeZI0BaTe/TbCKUX u
CTPOUTE/TbHBIX OPTaHU3aLUsIX.

2. TpeOoBaHus K pe3y/IbTaTaM 0CBOEHHUS AUCIUIIUHBI

[porecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha (pOpMUpOBaHUe CJIeAYIOLUX KOMITeTeHIH:

ITK-2 — crnocobeH OCyIecTBASTb aBTOPCKUM HaA30p 3a COOMIOIEHUEM YTBEPXKIEHHbIX
TPOEKTHBIX pPelleHU NPYU CTPOUTE/IbCTBE COOPY)KEHUH OUUCTKU CTOUHBIX BOJ;

[TK-3 — criocobeH opraHu3oBaTh paboTy MPOEKTHOW IPYMIIbI 10 TIPOEKTUPOBAHUIO COOPYKeHUM
OUHMCTKU CTOYHBIX BO/I.

Tabnura — [Tnanupyemsle pe3ynbTaThl 00yueHUs TIPYU W3yUeHUH AUCLIUIIMHBI, COOTHECEHHbBIe C

TIJIAHUPYEMbBIMH pe3y/IbTaTaMu OCBOEHHs1 00pa30BaTe/IbHOM MPOrPaMMBI
Kopg HaumenoBanue Kop v HaumeHOBaHMe [Tnanupyemsbiii pe3ynbTaT Kopg
KOMIT KOMIIeTeHLIUU WH/JYKaTopa o0yueHUs 10 JUCLIMIUIMHE | TIOKa3aTesn
eTeHI] Joctkenus [TK |
v OCBOEHUS
[TK-2 |Criocoben  cobupath  u|WU-lnk-: 3Haer|3HATH:
HOPMATHMBHO-TEXHHUYECKYIO
aHa/IM3MpPOBaTh UCXOJHbIE oKy MEHTALLTIO 0|~  HODMATHBHO-TEXHUUECKYFO
AQHHbIE AT B o nocabxkernio ¥|JOKYMEeHTaL[10 no| 3(IIK-2)1
TIPOEKTHPOBAHNA BO/ZI00TBE/IeHHUIO BO/I0CHA0>KEHUIO u
COOPY>KeHUUN OUMCTKH BOJIOOTBE/IEHHIO




CTOUHBIX BO/J

NO-7nk-2: Ymeet
TIPUMEHSITh CIIPAaBOYHYI0 U

HOPMAaTUBHO-TeXHUUYECKYHO|~™

YMmeth:

IMPUMEHATL CIIPDABOYHYHO H

Y(IIK-2)1

JOKyMeHTal10 NoOHOPMATHUBHO-TEXHUUECKYIO
[IPOEKTHPOBAHUIO JOKYMEHTAL1I0 o
COOPYHEHIH OUMCTKM\ [ 0K TUPOBAHKEIO COOPYKEHHIA
CTOYHBIX BO/J,
OYMCTKU CTOYHBIX BOJ
W-8rk2: Ymeer|Biajiern:
MPUMEHSTh  MH(OPMALII0 .
[0 COOPY)XEHHSM OUMCTKH|™ uHpopmaryei o
CTOYHBIX BOJ C LeJbl0o|COOPYKEHUAM OUNCTKU B(HK-Z)l
aHa/Msa COBPEMEHHBIX|CTOUHBIX BO/JI C Lie/IbI0 aHa/IM3a
TIPOEKTHRIX PELICHHMH COBPEMEHHBIX TIPOEKTHBIX
peleHui
[1K-3 |Criocoben nposoauts V-1nk 3! 3HaeT|3naTh: HOPMaTUBHO-
KOHTPOJ/Ib  paloHabHOro|HOPMaTnuBHO- TeXHUYeCKyI0 [OKYMEeHTALUIO
HUCII0/Ib30BaHUS BOJHbIX | TEXHUYECKYIO 10 BOZIOCHA0KEeHHIO u 3(MK-3)1
pecypcoB Ha|AOKYyMEHTAaLUI0 NO|BoJO0TBEIEHUTO
Me/IMOPaTUBHBIX CHCTeMax BO/JJOCHa0>KeHHIO u
BOZI0OTBE/IEHUIO
N0-61x.3: VYmeeT|Y MeTh: TPOBePATh
TPOBEPATh COOTBETCTBUE
COOTBETCTBUE pa3pa6aTbIBaEMbIX IIPOEKTOB U
pa3pa6aTBIBHEMBIX TeXHUUYEeCKOU JAOKyYMeHTallunh
TPOEKTOB u|CTaHdapTaM, TeXHUYeCKUM
TeXHUUYECKOU YyCJI0BUAM u HOPMAaTHWBHO-
JOKyMeHTaLuu TeXHUYECKUM JOKYMEHTaM y(HK-3)1
cTaHjapram,
TeXHUYeCKHUM
YC/I0BUSIM u
HOPMaTUBHO-
TeXHUYECKHUM
JIOKyMeHTaM
M O-5yqyk. 3 :(Bragers: TpeboBanuaMH| B(TTK-3)1
TpeOOBaHUSMH OXpaHbI Tpy/ia
OXpaHsbl TpyZa
3. MecTo AMCHUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl
HOucuurnvHa «BofooTBejleHre M OUKCTKAa CTOYHBIX BOZ» SIB/ISIETCS] AUCLIUTVIMHOW YacTH,
(dhopMHUpyeMOii yuacTHMKaMU 00pa30BaTe/IbHBIX OTHOIIIEHUH, yueOHOro MjlaHa OCHOBHOM
npodeccroHaTbHON 00pa3oBaTe/TbHOMN MPOrPaMMBbl.
4. Copep)xaHue JMCLUIIMHBI
4.1 Temamuueckuti n/iaH oucyun/JuHbl
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Pa3pen 1. CucrteMbl U ceTH =g 8 4 5 49
BO/IOOTBE/IeHUSI j onpoc
Pa3pen 2. TexHOIOrUs OUMCTKU OIDOC
1 00e33apa’KUBaHKS CTOYHBIX 57 8 3 - 5 49 OTEIET’
B0/, 00paboTKa ocajka
Pa3pen 3. OcobeHHocTu
TIPOEKTHMPOBAHUS CUCTEM 56 8 3 - 4 49 onpoc
BO/IOOTBe/IeHUSI
JK3aMeH 9
Bcero 180 24 | 10 - 14 | 147 9

4.2. CodepiicaHue oucyun/auHbl

JIEKIII/IOHHBIE 3aHATHA

Tema 1. CucremMbl BOA00TBE/IeHUS.

OO1me cBefieHUsT O CUCTeMax BOOOTBe/leHHUs. CTOUHbIe BOZIBI M UX KpaTKas XapaKTepUCTHKA.
OcHoBHbIe 3/IeMeHThbl BOAOOTBOAALIMX crcTeM. CUCTeMbl BOAOOTBe/leHHs1 TopojjoB. CuCTeMbl
BOZIOOTBE/IeHHsI TIPOMBILLIZIEHHbIX TPeANPUSITUIM. JDKOoJoruyeckass U TeXHUKO-IKOHOMHYecKast
OlLleHKa CUCTeM BOZ0OTBefAeHUs. OxpaHa MOBEPXHOCTHBIX W TO/3eMHbIX BOJ| OT 3arpsi3HeHusi
CTOYHBIMU BOJAMU.

Tema 2. 'uapaB/IMUeCKHH pacyeT BOAOOTBO/SAIUX CETe.

Tpy6oripoBogbsl U KaHaibl. OCOOEHHOCTH [BUKEHUSI XUAKOCTH B BOJOOTBOASIIUX CETSX.
I'vapaBIMUecKU pacyeT CaMOTEUHBIX TPyOOMpoBOZOB. ['MApaBIMUECKWM pacyeT HarOpPHBIX
TpyOOmnpoBo/I0B. BomooTBoasie cet. BomooTBoAsIIasi CeTh HACeNeHHbIX MYyHKTOB. CXeMbI
BOZIOOTBO/AIIMX ceTel. PacueT ¥ MpoeKTUpOBaHUe BOZOOTBOSAIIMX ceTeil. KoHCTpyrpoBaHue
BOJOOTBOJSIIUX CETEM.

Tema 3. BojjooTBojsAIMe CeTH NPOMBIIIEHHBIX MpeANpPUATHI.

Cxembl BOJOOTBOJAIIMX ceTeil. PacueT W TNpOEKTMpOBaHME BOJOOTBOZSIIMX CeTel.
KoHcTpyupoBaHue BOJJOOTBOASIUX CeTeH.

Tema 4. BojjooTBojsie ceTH aTMOC(EPHBIX 0CaAKOB (BOJOCTOKH).

dopMHUpOBaHKEe CTOKA Ha TOPOACKUX TeppuUTOpHsiX. CXeMbl BOZOOTBOJAIIMX ceTel. Pacuer u
MPOEKTUPOBaHWE BOJIOOTBOASAILIMX ceTell. OUMCTHBIE COOPY)KEHHsS Ha BOJOCTOUHBIX CETSX.
Vcrnosib30BaHre BOZOOTBO/SAIIMX ceTel A yAaneHus cHera. OcoOeHHOCTH KOHCTPYUPOBAHUS
BOZIOCTOUHBIX CETeM.

Tema 5. YCTpPOMCTBO BOJOOTBOAAILMX CETeM.

Tpy6onpoBoapl. Kosomiel ¥ Kamepbl. [Irokepbl. MeTofbl TPOKIAAKA U PEKOHCTPYKIUH
BOJOOTBOJSIUX CETeM.




Tema 6. [Iepekauka CTOYHBIX BOJ,.

Hacocheie craniyu. O60opy/joBaHHe HACOCHBIX CTaHLMM. PacueT u MpoeKTHpOBaHWe HACOCHBIX
CTaHLMM ¥ HAIlOPHBIX BOJOBOJOB. ABapUMHO-peryivpyoomuye pesepsyapbl. KoHcTpyupoBaHue
HAaCOCHBIX CcTaHLMK. OunCcTKa CTOYHBbIX BOJ. COCTaB U CBOMCTBA CTOUHBIX BoA. PopMupoBaHue
cocTraBa CTOYHBIX BOZ. CaHUTapHO-XMMUYeCKHe II0Ka3aTe/Iu 3arps3HeHus CTOYHBIX BOJ,.
BnusHre CTOYHBIX BOJ, Ha BOJOeM. YcloBus cOpoca CTOUHBIX BOJ B TOPOACKYIO
BO/IOOTBO/IAAIIYIO CeTh. Y C0BHUsI cOpoca CTOUHBIX BOJ, B BogoeM. OmpezeneHue HeoOXonumoi
CTerleH! OYUCTKUA CTOYHBIX BOJ.

Tema 7. O01IHe TeXHO/IOTHYeCKHEe CXeMbl 0UHCTKH CTOYHBIX BO/.

AnHanu3 CAHUTapHO-XUMHUYECKUX TOKa3are/jeil CocTaBa CTOYHBIX BO/. METO,E[I:I OUMCTKHU
CTOYHBIX BOJ U O6pa6OTKI/I 0CaJKOB. Pa3pa60TKa 1 000CHOBAaHME TEXHOJIOTMUECKUX CXeM
OUMCTKH CTOUHBIX BO/. TexHo/iornyeckye cXemMbl OUNCTKHA CTOYHBIX BO[.

Tema 8. CoopyxeHusi MexaHU4eCKOHM 0UMCTKYN CTOYHBIX BOJ,.
Pemertku. [TeckonoBku. OTCTOMHUKM.

Tema 9. Coopy)xeHHs1 0M0/I0THYECKOI OUNCTKH CTOYHBIX BOJ,.

buoxumuueckre 0CHOBbI METOZIOB OMOIOrMUYeCKOW OUMCTKH CTOUHBIX BOJ. [IPUHIUITBI OUMCTKU
CTOYHBIX BOJl B a3pOTEHKax U OCHOBHbIE XapaKTEPUCTUMKUW aKTUBHOIO uia. TexHosoruueckue
CXeMbl OYMCTKM CTOYHBIX BOJ, B a’poTeHKax. KOHCTPyKIMM aspoTeHKOB. CHUCTeMbl aspalyu
WJIOBBIX CMecel B aspoTeHKax. [IpyMHIMMBI pacyeTa a3pOTEHKOB U cucTeM aspaliud. OCHOBHbIE
HampaB/eHus] UHTeHCH(UKaluu paboThl a’paljMOHHBIX COOpYy>KeHWi. TeopeTHyecKre OCHOBBI
metoga Ouodunbrpaipm. Knaccudukanus 6uodunbtpoB. TexHOTOTHYeCKHe CXeMbl pabOoThI
ouodunbTpoB. CHCTeMBI pacrpefie/ieHdsi CTOUHBIX BOJ, T0 TIOBEPXHOCTH OHUOGUIBTPOB.
Cucrembl  BeHTWIsIMUA ~ OuodunbTpoB. PacuéT W mpoekTHpoBaHWe — OUO(UIBTPOB.
KoHcTpyrpoBanve 6uopuabTpoB. BTOpUUHbIE OTCTOMHUKH. KOMOWHMpOBaHHBIE COOPY>KEHHUSI
OMOIOTMYeCKOM OYMCTKM CTOYHBIX BOA. MeTonasl MHTeHCHHUKanyu paboTel OHOGUIBTPOB.

Tema 10. Coopy:xeHus (PU3NKO-XUMHUECKOH 0UUCTKH CTOYHBIX BOJA,.

Ob6sacTb TipUMeHeHUst U KlacCU(UKALUsI COOPYKeHUM (PU3NKO-XHMUUeCKON OYMCTKH CTOYHBIX
BoZ. Ouncrtka CcTOYHBIX BOA ¢roTtayueii. OunCTKa CTOYHBIX BOJ KOAary/J1dpOBaHUEM.
CopOLMoHHasE ~ OUMCTKAa CTOYHBIX BOZ. OuuMCTKa CTOYHBIX BOJ,  O30HMPOBAaHHEM.
KoHcTpynpoBaHue coopy>xeHn (pr3UKO-XMMHUUECKON OUMCTKY CTOYHBIX BOJ,.

Tema 11. I'my0okasi ourcTKa U 00e33apaKMBaHHe CTOYHBIX BO/I.

TeopeTnueckrie OCHOBBI METO/IOB TJIyOOKOW OUMCTKM ¥ 00e33apa)kKMBaHUsI CTOYHBIX BO[I.
MeToapl T/1yOOKOM OYMCTKM CTOYHBIX BOJ, OT OPraHMYECKMX 3arps3HeHUH W B3BELIeHHBIX
BemlecTB. MeToapl TyOOKOW OUMCTKM CTOYHBIX BOJ OT OWOTeHHBIX 37€eMEeHTOB. MeTozbl
yZla/leHUsi U3 CTOYHBIX BOJ| OT/e/IbHBIX KOMIIOHEHTOB. MeTo/ibl 06e33apa)KMBaHusi CTOUHBIX BO/I.
MeTo/1b1 HaChIIeHMS] OUMILLEHHBIX CTOYHBIX BOJ, KUCIOPOZIOM.

Tema 12. O6paboTKa, 00e33apakMBaHie M YTHIM3AI[UM 0CAJKOB CTOYHBIX BOJ,.

[Tporjeccel U coopykeHHsI 00pabOTKH 0CaJKOB CTOUHBIX BoZ. CoCTaB M CBOKMCTBA 0OCaJKOB
CTOUHBIX BOJI. YTUIOTHEHUE WU/IOB U OCA/IKOB CTOUHBIX BOZ. CTabuIM3aIisi 0CaJJKOB CTOUHBIX BO/
M aKTHBHOTO W/Ia B aHa’pOOHBIX M a’3pPOOHBIX YCIOBUSX. PeareHTHass W OuoTepMUUecKas
obpaboTka ocagkoB CTOUHBIX BoJ]. Obe33apa)KuBaHHe 0CaZIKOB CTOUHBIX BOJ,.

Tema 13. IIpouiecchl U COOPY>KeHHs /JJ/Isi 00€3BO)KUBAHUSA 0CA/JKOB CTOUYHBIX BOJ,.

ITeckoBrie IJ1oaAKHU. Wnosklie IIoaAK1u U WJIOBBIE TIDYAbI. MexaHuyeckoe 00e3BOXKUBaHHE
0CaJIKOB CTOYHBIX BOM. TepMI/I‘—IECKaH CylliKd OCaJKOB CTOUYHBIX BO[. CxxuraHue 0CaJIKOB
CTOYHBIX BOJ. YTI/I]'II/BaLII/IH 0CaJKOB CTOYHBIX BO[. YTI/IJ'II/BE[L[I/IH 0CaiKOB OBITOBBIX CTOUHBIX



BO/I. [lemoHMpOBaHWe OCAJKOB CTOYHBIX BOA. OOIIlie KOMIIOHOBOUHBIE DellleHHsI KOMILJIEKCOB
OUKMCTHBIX COOpY>XeHUM. [IpoeKTHpoBaHWe BOJOOTBOJSALMX CUCTEM M COOpPY>KeHUW. OCHOBHbIE
TMOJIO)KEHUsSI O TIPOEKTHO-U3bICKaTe/NbCKUX paborax. VHKeHepHble W3bICKaHUs. [IpoeKTHbIe
paboTel. TIpoeKTHpOBaHWE BOJOOTBOASIIUX CeTel M KOMIUIEKCOB OUMCTHBIX COODPY>KEHWH.
OcobeHHOCTH TIPOEKTUPOBaHUsI MPU PEKOHCTPYKLMU BOJOOTBOASIIUX CeTel U COOPY’KeHUH.
CpaBHeHMe U TeXHUKO-9KOHOMUYECKasl OLleHKa BapYaHTOB ITPOEKTHBIX pellleHHH.

Tema 14. O0mue cxeMbl KOMIIEKCOB OUHCTHBIX COOPY)XKeHHUH.

OO1ie KOMITIOHOBOYHBIE PEIIeHHs OUMCTHBIX COOPY)KeHHH. [IpuMepbl OUUCTHBIX COOPYKeHUMH
KpyNHeUuX TopooB. IIpvMepbl OUYMCTHBIX COOPYXEHMM KpYIMHBIX TOpoZoB. IlprimMepsi
OUKMCTHBIX COOPYKEHUM cpeJHUX ropo/ioB. [IpuMepbl OUMCTHBIX COOPY>KEHUM MaslbIX FOPO/IOB U
MOCENIKOB TOPO/ICKOTO THMA. ABTOMAaTH3al[usi, AWCIeTUepu3alds U KOHTPO/Ib 3a paboToi
BO/IOOTBO/ISAIINX CHCTeM. 3aZlaud aBTOMAaTH3al[i¥ BOJOOTBO/SIIUX CHUCTeM. ABTOMATH3aLUs U
KOHTPOJIb 3a paboToOl BOJOOTBOZSAIIUX CeTei, HACOCHBIX CTAHLUN W OUHCTHBIX COOPY’>KEeHHM.
CTpyKTypa CHCTeM aBTOMaTHUeCKOT0 yTpaByieHusi. [JucreTyepckoe yripaBjieHHe.

Tema 15. CucremMbl BOAOOTBeJeHHUsI Ma/IOHACE/IEHHBIX MeCT U OT/AEe/IbHO Paclio/I0’KeHHbIX
00BEKTOB.

[Tonst oporeHusi, nonst (GuUabTparM U OWONOTUYEeCKWe TIPyZAbl. [lo/iss OpOIeHWs W TI0JIs
¢dunbTpaluu. buosoruyeckue npysl.

Tema 16. CucremMnl B0O/J00TBEe/IeHHUA B 0C00BIX NPpUPOAHLIX U K/IMMATHYE€CKHX yC/I0BUSAX.

CucreMbl BOIOOTBeJleHUS] B CeliCMUUeCKHX paiioHaxX. OLleHKa MPUPOAHBIX M K/IMMaTHUeCKUX
yCJIOBUM TP TIPOEKTUPOBAaHWM M CTPOUTEIbCTBE CUCTeM BOZOOTBeJeHUs. OcoOeHHOCTH
pacueTa, MPOeKTUPOBaHUs U CTPOUTE/BCTBA CUCTEM BOJIOOTBE|eHUS B CEMCMUUeCKHX palioHaXx.

Tema 17. CucTeMbl BO/I00TBe/ieHNs B PaiiloHaxX C BeUHOMepP3/IbIMH I'PYHTaMH.

BBIGOP CTPOUTEJ/IbHBIX IUIOIAAO0K W IMPOEKTHBIX pEMEHHﬁ. XapaKTepI/ICTI/IKI/I BEUHOMEP3JIbIX
T'PYHTOB ocHoBaHuii. Mcmonb3oBaHue BEUHOMED3J/IbIX T'PYHTOB B KaueCTBe OCHOBaHUM A1
CUCTeM BOOOOTBeJEHUS. HpOEKTI/IpOBaHI/Ie N CTPOUTEJIbCTBO CUCTEM BOAOOTBEAEHHUS.

JIabopaTopHbIe 3aHATHS

3azjaHye 71 BBINOMHEHUs 1abopaTopHbIX paboT, a Takke TeOpeTHUecKUil marepuan C
rpuMepaMu pacyera IIpe[CTaB/ieH B MeTOJUYeCKUX YKa3aHUAX K U3YyUeHUIO [UCLUIIIUHBI
«BomooTBe/ieHie ¥ OUMCTKA CTOYHBIX BOJ» W BBIMOJIHEHWIO KOHTPOJIbHBIX paboT st
MarvcCTpaHTOB Harpas/IeHUs [0 rOTOBKHU 20.04.02 «[TpupogoobycTpoiicTBO 51
BO/IOTIO/Ib30BaHKe».

JIABOPATOPHASI PABOTA Nel «HMcxoaHble [aHHBbIE [/I1 NPOeKTHPOBAHUA
CHUCTEMBI BO/J00TBe/IeHHs»

Ileab pa6ombi: TlosyueHWe WCXOJHBIX JIAHHBIX [JI1 TIPOEKTHUPOBAHUS CHUCTEMbI
BO/|00TBe/leHHs HaCeJIeHHOI'O ITyHKTa.

3adaHue: OrnpezenuTh pacxof CTOYHBIX BOJ, HAaCceIeHHOrO IMyHKTa B 3aBUCUMMOCTH OT
CpeJHeCYyTOUHOM HOPMbI  BOZOOTBefeHHs.  OrmnpefenuTb  KOHLEHTpaLUWW  3arpsi3HeHUH
B CTOYHOU BO/Ie Tiepesi OUMCTHBIMU COOPY KEeHUSIMU.

KonmposabHble 80npochil.

1.Ilo kKakMM KpuWTepusIM Ha3HauaeTCsd HOpPMa BOJOOTBEJEHUS MPU IPOEKTUPOBAHUM
TOPO/ICKUX OYMCTHBIX COOPY’KEHUM KaHa/lIn3aLuu?

2. Kak orpegensieTcsi paCueTHbIM CyTOUHBIM pacxo/] CTOYHBIX BOJ, TPU MPOEKTUPOBAaHUHU
TOPOZCKHX OUHCTHBIX COOPY>KeHUI?

3. Ha kakoii pacxos CTOYHBIX BOJ, pACCUMTHIBAIOTCS OUMCTHBIE COOPY>KeHUs?



4. Kak onpenedeTCd KOHOEHTPAlUA 3dar pHBHEHI/Iﬁ B CTOUYHBIX BOZaX IIpH IMPOEKTHUPOBAHUU
ropoACKHNX OUYUCTHBIX COOPY)KGHHﬁ?

JIABOPATOPHASI PABOTA Ne2 «O0GocHoBaHHe BbIOOpA M pacyeT 3/IeMeHTOB
TEXHO/IOTHYECKO# CXeMbl MeXaHHYeCKOH 0UHCTKH CTOYHBIX BOJ»

Ileab paGompbi: PacueT 37€MEHTOB TeXHOJOTMYECKOM CXeMbl MeXaHWUeCKOW OUYMCTKU
CTOYHBIX BO/J| BK/IOUAIOLI|eN: I1eCKOJIOBKY, pellleTKH, OTCTOMHUKHU.

3adanue: Ha oCHOBaHMM WCXOZHBIX JAHHBIX OIpeJe/vTh pa3Mepbl MPUEMHOM Kamepsl,
rapaMeTphl pelleTOK, BBIMOIHWUTh pacyeT aspyupyeMoii NecKOJOBKM C CHCTEMOM THMZpPOCMBIBA
1ecKa, BBIIOJIHUTh pacueT MepBUYHbIX OTCTOMHUKOB

KonmpoabHble gonpochl.

1. Tlo KaKv“M KpUTepUsiM BbIOMPAETCsI CXeMa OUMCTKH OBITOBBIX CTOYHBIX BOZ?

2. Kakwue coopyskeHusi BXOJAT B O/I0OK MeXaHHUUeCKOW OUMCTKHM CTOYHBIX BOJ?

3. Kakue coopyskeHusi BXOJAT B /10K OMOIOTHYeCKO OUUCTKA?

4. Kakoe Ha3HaueHHe UMEIOT PelleTKH B 0JI0Ke MeXaHUUeCKOW OUMCTKHM CTOUHBIX BOA?

5. Tlo kKakuM coobOpa’keHHsIM BLIOUPAETCSI THIT PELIeTOK?

6. Kak ouwirjaroTcsi pemieTkd OT cOpocoB M Kak oOpabaThIBarOTCS TIOC/Ee PeIeToK Ha
OUMCTHBIX COOPYKEeHHUAX?

7. Kakoe Ha3HaueHUe UMEIOT NTeCKOJIOBKU?

8. Ha 3aseprkaHue recka KakOW KpyIMHOCTH paCCUMTBIBAIOTCS IECKOIOBKU?

9. [Ilo KakKuUM KpUTepUsiM BbIOMPAeTCsl TUIT TTeCKOJIOBOK?

10. Kak cobupaeTcs u yZianisieTcs TIeCoK, 3a/lep>KaHHbIM 11eCKO/I0BKaMu?

11. Kakum 06mpyM  TpeOOBaHUSIM  [IO/DKEH OTBeYaTh TIeCOK,  3a/|eP)KUBaeMbIi
MeCKO/I0OBKaMu, U rioyemy?

12. Kax rnpousBojuTCs IIPOMbIBKA I1€CKa, 3a/lep>KuBaeMoro reckoj0BKamu?

13. Kakoe Ha3HaueHHe UMeIOT NTePBUYHbIE OTCTOMHUKU?

14. Tlo KaKuM KpUTepUsiM BbIOMPAETCS THIT OTCTOMHUKA?

15. Kak ompepenseTcsi pacueTHOe 3HaueHWe T'M/IPaBIMUYeCKOM KPYMHOCTH B3BeCU IpHU
NPOEKTUPOBAHUU [TePBUYHBIX OTCTOMHUKOB?

16. Kak ygansercs CbIpoU W1 U3 IepBUYHBIX OTCTOWHHKOB Pa3HbIX TUIIOB?

17. Kak yjansroTcs Ij1aBaroljie IpuMecH U3 NepBUYHbIX OTCTOWHHUKOB?

18. Kak obecrnieuriBaeTcsi paBHOMEpHOe pacripefie/ieHde BOJbl MEXKAY IepBHUHBIMU
OTCTOMHUKaMu?

JIABOPATOPHASI PABOTA Ne3 «Pacuer 3/IeMEHTOB TEeXHO/IOTHUECKOM CXeMbI
0HO/IOrHYeCKOH OYMCTKH CTOYHBIX BOJ»

IJeap paGombi: PacueT 371€eMEHTOB TEXHOJIOTMUECKOW CXe€Mbl OMOJIOTUYECKOH OUMCTKU
CTOUHBIX BO/J| BK/IFOUAIOLIIeld BTOPUYHOE OTCTauBaHUe.

3adaHue: Ha oCHOBaHMM WCXOJHBIX [JAHHBIX OTPEeZEIUTh MapamMeTphbl 3JIEMEHTOB CXeMbl
OMO0/IOTUUECKOW OUYMCTKMA CTOYHBIX BOJ, BBITIOJHUTH pacueT rMapamMeTpoB paboTbl 6M06/I0Ka,
pacueT paJMasbHOTO BTOPUYHOTO OTCTOMHWKA Tiocjie Ouo6sioka, pacueT  a’poOHOro
crabunsaropa, pacueT BTOPUUHBIX OTCTOMHHKOB.

KonmpoabHble éonpochl.

1. KakoBo Ha3zHaueHHe OMO0O/I0KA?

2. [JInd Kakux yC/IoBUM pabOThl TipeAHa3sHaueHbl OMOO/IOKM M KakoBa 00/acTh HMX
TIPUMEHEeHUs?

3. B kakux cnayyasix 610610k paboTtaeT ¢ pereHepauyeit una?

4. Tlo kakuM KpUTepusIM Ha3HauaeTcsi KO3 GHULMEeHT PeLpKYJ/ISILK aKTUBHOTO Uja?

5. Ilo KakvM KpUTepHsIM yCTaHAB/IMBAIOTCS 103kl aKTUBHOTO WJla Tipy paboTe 61obsioKa?

6. Ilo KakvM KpUTepHsIM BEIOMpAeTCsl CUCTeMa aspaiy 01obsioKa?

7. Kak obecrieunBaroTCst yCI0BUS 110/jauy BO3/yXa U CMellleHHs] BO3BPaTHOTO aKTUBHOT'O
Wjla CO CTOYHOM BO/IOM MO Aj1MHe 61o610Ka?

8. KakoBo Ha3HaueHHe BTOPUYHBIX OTCTONHMKOB 11ocjie 61oboka?

9. IloueMy BTOPUYHBIX OTCTOMHHUKOB Toc/Ie 6106/10Ka AODKHO ObITH HE MeHee Tpex?

10. Kak yjansiercsi akTUBHBIN U/ U3 BTOPUYHBIX OTCTOMHUKOB?



11. B 3aBUCMMOCTHM OT KaKMX yCJIOBHMM Ha3HA4yalOTCS JUaMeTpbl paiiaabHbIX BTOPUUHBIX
OTCTOMHUKOB?

12. Kakue (hakTOpbI B/IMSIFOT Ha pacyeTHOe 3HaueHWe paboueli TyIyOMHBI BTOPUYHBIX
pa/iiaabHbIX OTCTOWHHKOB?

13. Kakue 3HaueHHs IOKa3aTejel KaueCTBa CTOUHBIX BOJ, JOCTHUTAKOTCS BO BTOPUYHBIX
OTCTOMHMKAX?

14. B yem cyujHoCTb mporjecca a’poOHOM cTabuiu3ay 0CaKoB, 00pa3yIOIIUXCs TIPH
OUUCTKe TOPOJCKUX CTOUHBIX BOA?

15. TloueMy aKTHBHBIN W1 MPU a3po0OHOM CTabWMM3alii MUHEPAIU3yeTcsl ObIcTpee, uem
CBIPOU WJ/1 U3 MIePBUYHBIX OTCTOWHHUKOB?

16. Kak yMeHbUIMTH POJO/DKUTENbHOCT a3p00HO cTabumm3armu?

17. Kak yMeHbLIUTb PaCueTHYI0 BMECTUMOCTh a3POOHBIX CTabWIM3aTOPOB?

18. Kypma HampaBnisieTcss wWioBasi Boja II0Cjae adpoOHOWM cTabuimm3anuu W Kakue
3arpsi3HeHUs OHA COAEeP)KUT?

19. Kak W3MeHSIOTCS CBOMCTBA aKTUBHOTO WA TOC/ae CTabuiu3alyu U Kyja 3TOT W
HaripaBJsieTcs?

JIABOPATOPHAS PABOTA Ne 4 «PacueT HI0OBBIX IVIOIIAI0K»

IJeab pabompi: BBINOTHATE pacyeT WIOBBIX IJIOMIAA0K Ha €CTECTBEHHOM OCHOBAHHH.

3adanue: Ha 0CHOBaHMM MCXO/HBIX JIaHHBIX OMNpe/e/UTh NapaMeTphl WIOBBIX IJIOLA/I0K
Ha eCTeCTBEHHOM OCHOBaHWH.

KonmpoabHbie gonpochl.

1. Kakum 06pa3om BbIOMpaeTcs: TUTT UI0BOM TUIOIIAZKH?

2. KakoBel 0co6eHHOCTH (DyHKLIMOHUPOBAHUS WIOBBIX TUIOLA/I0K B 3UMHUM 1TepPUOJ?

3. Ilpoucxoaut v yBennyeHUe KOHLieHTpauuu (ocdopa mpu rnojaye WIOBOM BOAbI B
[IpUEeMHYI0 Kamepy?

4. TloueMy TpaHCIIOPTUPOBKA CTOYHBIX BOJ B IIpefieslax OUMCTHBIX COOPY)XeHU!
NperMyleCTBeHHO camoTeYHas?

5. KakoBbI KOHCTPYKTHBHBIE 0COOEHHOCTH HUIOTIPOBO/IOB?

CIIMCOK JIUTEPATYPbI V11 BbIIIO/IHEHHWSA JIABOPATOPHBIX PABOT

1. CIT 32.13330.2012. CHuII 2.04.03-85. Kananusauus. Hapy>kHble C€TU U COOPY>KeHus: [jaTa
BBegeHus 2013-01-01/ ®AY PIIC. — M., 2012. — 85 c.

2. CIT 31.13330.2012. CHulI 2.04.02—-84*. BogocHabsxeHne. HapyskHble CeTU ¥ COOPY KeHHSI:
nara Beesenus 2013-01-01/ ®AY PIIC. — M., 2012. — 83 c.

3. Kopob6ko, M./. BoooTBeieHHe ¥ OUMCTKA CTOYHBIX BOJ : yueb. mocobue / M.U. Kopobko,
0.B. Akumos, FO.M. AkumoBa. —2-e u3j., gom. — Xabaposck : M3a-so ABI'YTIC, 2014 — 137 c.

5 YueOHo-MeTOANYECKOE 00ecneueHuUe /I/Isi CAMOCTOSITe/TbHON PadoThI 00yJaro X Cs

B 1eslom BHeayAuTOpHasi caMoCTosiTellbHasi paboTa CTyJeHTa TMpH H3y4YeHWH Kypca
BK/ItOUaeT B ce0si ciefiyroliye BU/bl paborT:

I nipopaboTKa (M3ydyeHre) MaTepHasioB JIEKIIHIA;

I yTeHUe U IpopaboTKa peKOMeHI0BaHHOW OCHOBHOM U [IOTIOJTHUTE/TLHOM TUTepaTyphl;

I MO/ITOTOBKA K MPaKTUUYeCKUM (CeMUHAPCKUM) 3aHSITUSIM;

I TIOMCK U MpopaboTKa MaTepuaioB u3 VIHTepHET-pecypCoB, MepUOJIUUYECKOM revaTy;

I BBITIOJTHEHME [IOMAIITHUX 3a/laHui B (hopMe TBOPUECKUX 3aJlaHuM, KelC-CTa iy, TOK/Ia/|0B,;
I MO/ITOTOBKA TIpe3eHTaLUi [J1sl WUTIOCTPaL[iK JOK/Ia/10B;

I

BBITOJIHEHWEe KOHTPOJBHOM paboThl, eCIM TMpeAycMOTpeHa YyueOHbIM TIaHOM
JVCLIUTUIHBI;

I MO/ITOTOBKA K TEKYII[eMY U UTOTOBOMY (TIPOMEXKyTOUHasi aTTecTalysi) KOHTPOJIFO 3HAHUM
M0 AUCLUIUIUHE (3K3aMeH).



OcHOBHasi [l0Ji1 CaMOCTOSITeNIbHOM paboThl CTYZEHTOB TPUXOJUTCS Ha TMPOpaboTKy
peKOMeH/IOBaHHOM JIUTepaTypbl C 1ieJbl0 OCBOEHHS TeOpeTHUeCcKoro Kypca, IMOJATOTOBKY K
MPAaKTUYeCKUM (CeMHUHApCKUM) 3aHSTHsIM, TeMaTHKa KOTOpbIX TIOJHOCTbIO OXBaThIBaeT
coziepkanrie Kypca. CamocrositesnibHasi pabora IO IOATOTOBKE K CEMHHAPCKUM 3aHATHSIM
rpefriosaraeT ymeHue paboTarth C nepBUUHON MH(OPMaLMei.

6 DoH/| OLIeHOYHBIX CPe/JCTB /I/IA MPOBeJeHUs MPOMEXYTOUHOM aTTeCTallHU 00yJaromuXcs
M0 AUCHUIINHE

6.1 Cmpykmypa ¢oHOa oyeHoUHbIX Cpedcme

CDOH,E[ OLIEHOYHBIX CpeACTB AJid ITpOoBeAeHUs HpOME)KyTO‘—IHOﬁ dTTeCTalun O6yLIaI-OH_[I/IXCH
10 AWCHUILINHEe «BO,Z[OOTBE,Z[EHI/IE N OYHNCTKa CTOUHBIX BOJA» IIPpE€ACTaBJ/JIEH B TIPUJIOJKEHWHU K
pa6oqef/i rnporpamme JUCHUITIMHBI 1 BK/THOUYAET B cebs:

I repeueHb KOMITETEHLIMM C yKa3aHUWEeM 3TaroB UX (DOPMUPOBaHUS B TpOLieCCe OCBOEHUS
oOpa3oBaTe/ibHOM TIPOTrPaMMBbI;
I OnMCaHWe ToKa3aTeleld U KPUTEepHeB OLIeHWBaHUsI KOMIIETEHL[MM Ha Pa3/IMUHbIX 3Tamnax

1X (hOpMHPOBaHMs, ONKCaHUe IIKaJl OLleHUBAHMUS;

I TUTIOBbIe KOHTPOJIbHBIE 3aJjaHUs WIM MaTepuasibl, HeoOXouMble [/Isi OLIEHKU 3HaHWH,
yMeHHM, HaBLIKOB U (W/M) ONbITa [eATe/IbHOCTH, XapaKTepU3YyHIIUX 3Tarbl (POpMUPOBAHUS
KOMIIeTeHLIUM;

I MeTOAWUYEeCKHe MaTepHasibl, OTpeesistolie TPOoLeaypbl OleHUBAHWSI 3HAHUW, YMEeHUH,
HaBLIKOB U (WIM) OIbITa JeATebHOCTH, XapaKTepPU3YIOLUX IJTanbl  (HOPMUPOBAHMUS
KOMITeTeHITHH.

6.2.I1epeueHb éonpocos K umoz206oli ammecmayuu (3K3ameH)
. CTouHBIe BOJBI M X KPATKasl XapaKTepPUCTHKA.
. OcHOBHBbIE 3/1IeMeHThI BOAOOTBOAAIIMX crcTeM. CUCTeMbl BOJJOOTBe/IeHUs TOPO/IOB.

. Cucrembl BOJOOTBeIeHUs] IPOMBILIIEHHBIX MTPeAPUSITUM.

. OXpaHa NOBepXHOCTHBIX M MO/3eMHBIX BOJ, OT 3arpsi3HEeHUs1 CTOUHBIMU BOZJ,AMM.

. OcobeHHOCTH ABWKEHUSI KUJKOCTU B BOJJOOTBO/SIINX CETSIX.

. BogooTBos111ast ceTb HaceeHHbIX MTyHKTOB. CXeMbl BOZOOTBOJSIIUX CETeM.

. BogooTBosIIMe CeTH MPOMBILLTIEHHBIX NTpeAnpUsaTUil. CXeMbl BOZOOTBOJSIINX CETeM.

. BoooTBoisitie ceTy aTMocdhepHbIX 0CaIKOB (BOJ0CTOKH). CxeMbl BOJJOOTBO/SIIUX CETeM.
. Vicrionib30BaHre BOIOOTBOJSIIMX CeTel /Jisl y/laieHusl CHera.

10. YcTpoiicTBo BoA0OOTBOAAIIMX ceTeid. TpyborpoBoabl. Kosoaisl v Kamepsl. [H0Kephl.

11. MeTo/pbl IPOK/IaZIKU U PEKOHCTPYKLIMY BOJOOTBOZSILIUX CETeH.

12. O6opygoBaHMe HACOCHBIX CTAHI[WH /17151 TIepeKauKyl CTOUHBIX BOJ

13. YcnoBusi cbpoca CTOUHBIX BOZ, B TOPOZCKYIO BO/IOOTBO/SIIYIO CeTh. Y c0BuUsi cOpoca
CTOUHBIX BOJ] B BOJ0EM.

14. OnpeseneHye HeOOXOAMMOM CTENIEHW OUMCTKU CTOUYHBIX BO/I.

15. MeTo/1bl OUHUCTKH CTOYHBIX BOJ, U 00OpabOTKH 0Ca/IKOB.

16. TexHo/IOrMyeckKue CxeMbl OUUCTKHA CTOUHBIX BOZ,.

17. Coopy>keHUs] MEXaHUUeCKOW OUUCTKY CTOUHBIX BOJ. Peretku. [TeckonoBku. OTCTOMHUKM.
18. Coopy>keHust OMOJIOTMUECKOM OUUCTKH CTOUHBIX BOZI. BUOXUMMUECKHe OCHOBBI METOZIOB
O10/IOTUUECKOUM OUMCTKU CTOUHBIX BOJ,.

19. IIpyHLMITBI OUMCTKYU CTOYHBIX BOJ, B a9POTE€HKAaX U OCHOBHbIE XapaKTePUCTUKU aKTUBHOTO
naa. KOHCTpyKIMM a3pOTEHKOB.

20. TexHonmornueckue cxeMmbl paboTsl OMOGUIBTPOB.

21. BropuuHble OTCTOWHUKH.

22. Coopy»eHus (PM3MKO-XMMUUECKOW OUMCTKU CTOYHBIX BOJ.

23. OunCTKa CTOUHBIX BOJ (hyioTarjuei.

24. OunCTKa CTOYHBIX BOJ, KOAry/JIMpoBaHueM.

25. CopOrMioHHasi OUMCTKA CTOYHBIX BO/I,.

26. OUrCTKa CTOYHBIX BOJ 030HUPOBAHUEM.

CONNNUTA,WN -



27. MeTtopbl riyOOKOM OUMCTKH CTOUHBIX BOZ, OT OPraHWYeCKUX 3arpsis3HeHU U B3BellleHHbIX
BeLLeCTB.

28. MeTozp!l 06e33apa)KMBaHUsI CTOYHBIX BO.

29. TIporjecchl U COOpY>KeHHst 00pabOTKKU 0CaIKOB CTOYHBIX BOJ,.

30. TTpotiecchbl U coopyskeHusi iJisi 00e3BOKMBAHUS 0CaJKOB CTOUHBIX BO/I,.

31. O61mue cxeMbl KOMITJIEKCOB OUHUCTHBIX COOPYKEHHH.

32. ABTOMaTH3alLys U KOHTPOJIb 3a Pab0TON BOZOOTBOSIMX CeTel, HACOCHBIX CTAHIMN 1
OUMCTHBIX COOPY’>KEHHUH.

33. JIokasibHasi OUUCTKA CTOYHBIX BOZ,.

34. OcobeHHOCTH pacyeTa, MPOEKTUPOBAHUS U CTPOUTE/ILCTBA CUCTEM BO/IOOTBEZIEHHS B
CeMCMHYeCKUX paloHax.

35. CucreMbl BOJOOTBe/IeHUS B paiOHaX C BEYHOMEP3/IbIMU IPYHTaMHU.

7. PekomeHjyemas iMTeparypa
7.1 OcHogHas 1iumepamypa

1. Konbuos B.b., KonzgpatseBa O.B. OuuctHble coopyxenusi. — M.:ABC, 2019. — 345 c.
(BBC HKOpatir)

7.2 JlonoaHumenbHas Aumepamypa

2. UBamkesuu I'.B. BogocHabkeHue, OOBOZHeHHWe U BOJOOTBefeHHe. — IleTporaB/OBCK-
Kamuarckuii , 2003r.,

8 ITepeuenn pecypcoB HH(OpMaI[HOHHO-TE/IeKOMMYHHKAIIMOHHOM ceTH «VIHTepHeT»
CTipaBOYHO-TIpaBoBasi cucreMa KoHcynbTaHT-TuTrOC http://www.consultant.ru/online
B cnpaBouHo-TIpaBOBasi cucreMa ['apaHT http://www.garant.ru/online

9. MeToguuecKue yKa3aHus /IS 00yYaroIUXCsl 0 0CBOEHHUIO JUCIUTTHHBI

MetovKa TMpernofaBaHusi JaHHOW [JUCLMIUVIMHBI TIpeAriosiaraeT YTeHHe JIeKLUH,
rpoBe/ileHHe TIPAKTUUeCKUX (CeMHHApCKUX) 3aHATHN, TPYMNMOBLIX W WHAWBU/Ya/TbHBIX
KOHCYJIbTAL[UH 110 OTZe/IbHBIM (HanuboJsiee CI0’KHBIM) CrieLipruecKiM TpobsieMaM AUCLUTTUHBL
[IpenycMoTpeHa camocTosiTelbHasi paboTa CTYZEHTOB, a TakKe TIPOXOXK/eHUe aTTeCTallMOHHBIX
WCTBbITaHUM TIPOME)KYTOUHOM aTTecTalyu (9K3aMeH).

Jlekyuu TIOCBAIIAIOTCS PaCCMOTPeHHI0 Haubosiee BayKHBIX KOHIL[ENTYa/JbHBIX BOTIPOCOB.
B xope nekuui CTyjeHTaM crefyeT MOATOTOBUTb KOHCIEKThI JEKL[MI: KpaTKO, CXeMaTHU4HO,
roc/ieloBaTe/lbHO (PMKCUPOBATh OCHOBHBIE TIOJIOXKEHUS], BBIBO/IbI, (HOPMYJTUPOBKH, 000011eHNs;
roMeuaTb BakKHble MBIC/H, BbIAEISATh K/IKOYEBble C/I0Ba, TEPMUHbBI; IPOBEPSTb TEPMUHBI,
TIOHSITUS C TIOMOLLBIO SHLUKJ/IONE UM, C/I0Bapel, ClIPaBOYHUKOB C BbIITMCbIBAHWEM TOJIKOBAaHUM B
TeTpajib; 0003HAUUThL BOTIPOCHI, TEPMHUHBI, MaTepyas, KOTOPbIM BbI3bIBAET TPYAHOCTH, TIOMETUTh
Y TIOTIBITAaThCSI HAMTU OTBET B PeKOMeH/[yeMoii utepaType. ECM camocTosTeTbHO He y/AaeTcs
pa3o0paThCs B MaTepHasie, Heo0XoquMo CchopMyIMPOBaTh BOMPOC U 3a/aTh MPEIo/1aBaTeslo Ha
KOHCY/IbTal[1H, Ha TIPAKTUUECKOM 3aHSITHH.

KoHKpeTHble MeTOAWKU, MOZE/NH, MeTOJbl U UHCTPYMEHThI CTpaTernyeckoro aHaiusa,
OLIeHKM COCTOSIHUSI KOHKYDEHTHOW cpefbl U T.[. pacCMaTpHBAalOTCS TPEUMYILeCTBEHHO Ha
MPaKTUYeCKUX 3aHATHSIX.

Ileabio npoeedeHusi npakmuy4ecKux (CEMUHAPCKUX) 3aHAMUL SIBJISIETCS 3aKperieHue
3HaHUM CTYJEeHTOB, IIOJYYeHHbIX UMW B XOJe W3y4yeHUs [UCLUIUVIMHBI Ha JIeKUUsAX U
camocTosTe/IbHO. [IpakTHueckye 3aHATHs TIPOBOJSATCS, B TOM uucie, B (popMe ceMrUHapoB. [1is
MOATOTOBKM K 3aHSATHSM CEeMHHApCKOTO THWIA CTY[eHThI BBITIOMHSIOT MPopaboTKy paboueit
MporpamMmbl, ygensii ocoboe BHMMaHMe LielssM M 337layaM, CTPYKType U COJep>KaHHIO
JVCLIUTUTIHBI; KOHCIIEKTMPOBaHWe WCTOUHHMKOB; PabOTy C KOHCIIEKTOM JIEKIMiA; TOATOTOBKY
OTBETOB K KOHTPOJIbHBIM BOIIPOCaM, IPOCMOTP PeKOMeH/lyeMOi1 IMTepaTyphbl.


http://www.consultant.ru/online
http://www.garant.ru/online

HpI/I N3y4eHUUN NUCLHUIIIMHBI UCITOJ/Ib3YIOTCA HHTEPAKTUBHBIE METObI OGy‘—IEHI/IH, TdKHe KdK:

1. JIexkums:

npobsieMHast  JIeK[Wsl, TIpeATio/iaramijasi M3/JI0KeHHe  Marepuana  depe3
nMpo0/IeMHOCTh BOTIPOCOB, 3ajad WA CUTyalui. [Ipy 3TOM TMpOLeCC TMO3HAHMUS
MPOMCXOJUT B HAyuHOM [IOMCKe, [uajore ¥ COTPYJAHUUECTBe C TperiofiaBaTesieM B
ripoLiecce aHaiM3a U CpaBHEHHsI TOUeK 3peHus;

NeKUsi-BU3yanu3alusi - T1ojJada MaTepuana OCYLIeCTBI/SeTCS CpeJCcTBaMH
TEeXHUYECKUX CpeACTB OOyueHUsi ¢ KPaTKUM KOMMEHTHDOBAaHHEM [IeMOHCTPHUDPYEMbIX
BU3ya/IbHbIX MaTepUasioB (TIpe3eHTalui).

2. CemuHap:

TeMaTUUeCKHi CEMUHap - 3TOT BU/l CEMHUHapa TOTOBUTCS U TIPOBOJUTCS C 1[eJTbO
aKI|eHTUPOBAHUsI BHUMaHMsI OOyuyaroI[UXCS Ha KaKOW-JTMOO aKTya/lbHOM TeMe WK Ha
Haubosiee BaKHBIX U CYIeCTBEHHBIX ee acrekrax. llepes HauaJoM CeMHHapa
oOyvaromuyMcsi  flaeTcsi 3aJjaHWe — BBIJEIUTh CYI[eCTBEHHbIe CTOPOHBI TEMBI.
TeMaTHueCcKuii ceMuHap yriay0/isieT 3HaHHsl CTY[IeHTOB, OPUEHTHUPYET UX Ha aKTUBHBIM
TIOUCK TyTel 1 CriocOOOB pelieHus 3aTparuBaeMoi pobieMsl.

npoOieMHBI CeMHHAp - Tepesi W3yueHWeM pasjiesia Kypca Tpero/iaBaTe/b
npezijiaraeT 00CyIUTh MPOO/IEMBI, CBSI3aHHbBIE C COZIEP)KaHUEM JJaHHOW TeMbl. HakaHyHe
oOyuaroliyecs MmoyJaroT 3aJjaHre 0TobpaTh, chOpMyIUPOBATh U 0OBSICHUTE TTPOOIEMBI.
Bo BpeMsi ceMuHapa B YC/IOBHMSIX TDYIMIOBOM JUCKYCCHU TPOBOJUTCS 0OCYKAeHHe
rpo6JieM.

3. VirpoBble MeTo/[bl 00yUeHHUS:

- Ananu3 koHkpeTHbix cutyaimii (KC). ITos KOHKpeTHOM cuTyalueill IOHWMaeTcs
npobsiemMa, ¢ KOTOPO# TOT WM UHOM 00y4yaeMblii, BBICTYyTIasi B PO/ PYKOBOJAWTEJIS WA WUHOTO
npodeccroHasna, MOXeT B Jitoboe BpeMsi BCTPeTUTBCSI B CBOeH [1esiTe/IbHOCTH, ¥ KOoTopast TpebyeT
OT Hero aHaju3a, MPUHATHS pelleHnd, KaKux-TM00 KOHKPeTHbIX ieiicTBUil. B 3TOM ciyuae Ha
yueOHOM 3aHSITMM C/IyIIaTeassM CooOljaeTcss efuHas [jisi BCeX WCXOAHas WHQopMarus,
omnpefiensifoljast 00beKT yrnpasseHus. [IperofaBaresb cTaBUT nepef o0ydyaeMbIMU 3ajauy IO
aHa/nM3y [JAHHOM 00CTaHOBKH, HO He (opMyaupyeT mpo0OsieMy, KoTopas B oOIiieM BHze Iepef,
3TUM MoOrJa ObITh BBIsSIBIeHa Ha jekuyu. OOydJaromyecss Ha OCHOBe MCXOJHOM MH(OpPMALMU U
pe3yJsIbTaTOB ee aHa/IM3a CaMM JI0/DKHBI copMynupoBaTh MpobieMy U HalTH ee pelieHue. B
XO/le 3aHATHS Tpero/iaBaTeslb MOXKeT BBOAUThL BO3MYyIllarolliee BO3ZelCTBUE, TIPOSIB/ISIOLLEeCs B
pe3kKoM H3MeHeHUM OOCTaHOBKM W TpeOyroilee OT 0OydaeMbIX HeOpAWHAPHBIX [elcTBHl. B
OTBeT HAa 3TO C/yllaTeNyd JO/DKHbl TIPUHATH pelleHue, YCTpaHsollee T0C/Ie/CTBHe
BO3MYILAIOILIer0 BO3/IeHCTBUS UM yMeHbIIIatoljee ero OTpyLiaTe/IbHOe BIUSHUE.

TecTupoBaHme —  cuUCTeMa  CTaHJAPTM3UPOBAHHBIX  3a/laHUM,  [03BOJISIOLIAS
aBTOMAaTU3UPOBAaThb TIPOLIelypy M3MepeHusi YpOBHS 3HaHWW M yMeHHN 00ydJaroierocs.
KoHTposibHast paboTa — CpeACTBO TMPOBEPKW yMEHW TPUMEHSTh TIOy4YeHHble 3HaHUS ISt
pellleHMsl 3aZlau OIpeJle/IeHHOIO TWIA MO TeMe WM pasfeny. TeKyluid KOHTPO/b 3HaHWW
ocylecTB/sieTcsl B ¢popMe MpoBeJileHWsi CEeMUHAPOB, pelleHUs 3a/ay, TeCTUPOBaHUS, a Takke B
MpeAyCMOTPeHHBIX ~ (opMax  KOHTPOJII ~ CaMmoCTosITennbHOW — paboTel.  KoHcynbrammu
TIperiofiaBaTesisi TPOBOJATCS [/l OOYYarOIIUXCs C LIebI0 JOTIOJTHUTE/BHBIX DPa3bsiCHEHWH U
vH(pOpMaIM 10 BO3HUKAIOIIMM BOIIPOCAM TIPH BBIOJTHEHUM CaMOCTOSITeTbHOW PabOThl MIN
MO/JTOTOBKe K MPaKTUYeCKUM (CeMUHApCKUM) 3aHSTUSIM, MOJTOTOBKe pedepaToB, a TakxXe IPU
MO/JITOTOBKe K 3aueTy. KoHCy/bTaluy Tperno/iaBaTesisi IPOBOJSATCS B COOTBETCTBUM C rpauKoM,
yTBep)K/IeHHbIM Ha Kadezpe, 00yUaromuiicss MO>KeT 03HaKOMHUTBCSI C HUM Ha MH(OPMALMOHHOM
creHzie. JlomonHUTeNbHBIE KOHCY/IBTAllMM MOTYT OBITh Ha3HaueHbl IO COIJIACOBAHMIO C
TnperoiaBaTesieM B MHAWBUYaIbHOM IOpsIJKe.

10 Kypcogoii npoekTt (padora)
BhIno/iHEHHe KypCOBOTO TIpoeKTa (paboThl) y4yeOHBIM IJIaHOM HW3Y4YeHHs AWUCLUIUIMHBI He
TpelyCMOTPEHO.

11. Ilepeuenb HH(OPMAIUMOHHBIX TEXHOJIOTUH, MCIO/Ib3yeMbIX IPH OCYIeCTB/IeHUH
o0pa3oBaTe/IbHOT0 TMpoLecca MO JAHCHUIUIMHE, BK/IOYas IepedyeHb MPOrpaMMHOI0



obecnieueHusi U HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

11.1 IlepeueHb UHGPOPMAYUOHHBIX MeEXHO/A02ULl, UCNO/Ab3yeMblX npu ocyujecmesaeHuu
obpazosamenbHO20 npoyecca
3/1eKTPOHHBIE 0Opa3oBaTesbHbIe PeCypChl;
WCII0/Ib30BaHue Caifi-npe3eHTalui;
M3yueHrWe HOPMAaTHMBHBIX [JOKYMEHTOB Ha O(HLMaJbLHOM cailTe (deepasbHOTO
opraHa MCITOJTHUTe/TbHOH B/IaCTH, TIPOpab0TKa 10KYMEHTOB;
MHTepaKTUBHOE O0IIeHre ¢ 00yJaroIUMHUCS ¥ KOHCYJIbTUPOBAHKE TIOCPE[CTBOM
3/71eKTPOHHOM TIOUTHI.

11.2 Ilepeuenb npozpammHO20 obecneueHusl, UCNO/Ab3yeMO20 Npu ocyujecmesneHuu
obpazosamebHO20 npoyecca

[Tpu 0CBOEHMH AUCIUTTUHBI UCITOJ/Ib3YEeTCs JIMLIEH3MOHHOE TTPOrPpaMMHOe 00ecTieueHue:

1. orepaloHHble cucTembl Astralinux(vnu uWHas orfepaljMoHHasi CUCTeMa,
BKJTFOUEHHAs B PEeCTpP OTeueCTBEeHHOT0 ITPOrPaMMHOTO 00ecrieueHus);

2. KOMILIEKT oucHBIX mporpamMm P-7 Odwuc (B cocrtaBe TEKCTOBOrO TpPOLECCOPA,
rporpaMMbl  pabOTbI C 3/IEKTPOHHBIMU TabnuIlaMK, TIPOrpaMMHBIE Cpe/iCTBa
pelakTUPOBAHUS U IeMOHCTPALIUY TIpe3eHTaLii);

3. IporpaMMa IpOBepKY TeKCTOB Ha IpeiMeT 3aMMCTBOBaHUS « AHTUILIArHaT».

12 MaTepl/laﬂbHO-TEX}[l/lqECKoe obecrneueHnue AUCHHUITI/IMHBI

Llnst mpoBe/ieHust 3aHSITUI JIEKIIMOHHOTO THIIA, MPAKTUUYECKHUX (CeMHUHAPCKUX) 3aHSITHH,
TPYMIIOBBIX W WHIWUBUAYa/TbHBIX KOHCYJIbTAllUM, TEKYIero KOHTDPOJII W TIPOMEXYTOUHOU
aTTecTalldd, CaMOCTOsATeNbHOM paboThl Ha Kadegpe «3amura OKpYyKarolled cpeasl U
BOZIOTI0/Ib30BaHUe» HUMeeTcs: yueOHas ayautopusi Ne 6-512 ¢ KomIuieKToM yueOHOW Mebenw,
JTOCKOM ayIUTOPHOM, My/IbTUMeJUIHBIM 000pyZoBaHreM (HOYTOYK, TIPOEKTOp).



Jlono/THeHUA ¥ U3MEHeHHUs B paboueii mporpamMmme 3a
/ VUeOHBIN roj

B pabouyt mnporpammy To aucuuruiiHe «BozooTBeeHWe W OYKMCTKA CTOYHBIX BO/» TIO
HanpaBieHnto 1oArotoBku 20.04.02 «IIpupoj000yCTPOCTBO U BOZAOIIOIB30BAHKE» BHOCSITCS
cefytolIye JOTO0HeHUsI U U3SMeHEeHUS:

,Z[OHOJ'IHEHI/IH 1 U3MeHeHUs BHeC

(momxHOCTh, ®.1.0., moanucy)
Pabouast mporpamMMa nepecMoTpeHa U 0/jo0peHa Ha 3aceflaHuu Kadepbl
«3alluTa OKpy»Karollieil cpefibl U BOZOI0/Ib30BaHKEe»

« » 20 1.




3aBeqytomiuii Kadeapoit




