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AHHOTALUA
paboueii mporpaMmmbl y4eOHOM JUCHUIINHbI
b1.B.12«H:keHepHBbIE CHCTEMbI BOAOCHA0KEHUS, BOJOOTBEICHUSI U OUNCTKHU
BOI» JIJI51 NOATOTOBKU 0akanaBpa no HanpasjeHuio 08.03.01- CtpoureabcTBo,
HANPaBJIECHHOCTH «YNPAaBJIeHHe BOJHBIMH PeCypcaMu U IPUPOA00OXPAHHbIE
THIPOTEXHUYECKHE COOPYKEHUS»

esab ocBOEHUA TUCHUIIMHBI: TIOJIYYEeHUE 3HAHUN B 00JIaCTU TEOPETUUECKUX
OCHOB BOJIOCHA0XEHUs, BOJOOTBEJICHUS U OYKMCTKE CTOYHBIX BOJ, MPUOOpETEHUE
HaBBIKOB MIPOCKTUPOBAHUS U SKCIUTyaTallUU COOPYKEHUN U CUCTEM BOAOOTBEICHMUS.

B pesynbraTe u3yueHus AUCHUIUIMHBI Oynyuui OakanaBp JOJDKEH 3HATh
CTPYKTYpPY CHUCTEMBbI BOJIOCHAO0XXEHHUS M BOJOOTBEJICHHS, HAUMHAs OT MECT IMpueMa
BOJIbl B KaHAJM3AllUOHHYIO CETh, 3aKAHUYMBAs BBIMTYCKOM OUYMIIEHHOW BOABI B OKPY-
KAIOIIYI0 Cpelly TaK e JOJDKEH HAayYUThCS MPOSKTUPOBATh TPYOONPOBOJHYIO CH-
CTEMY C YYETOM BCEX OCOOCHHOCTEH WM TOHKOCTEH JaHHOW MUCHUIUIMHBL. [Ipoun3Bo-
JIUTH TOJ00p AUAMETPOB ISl TPyOOIPOBOJOB. YMETh MOAOUpPATH MaTtepuain Tpyod B
3aBUCUMOCTHU OT TOW WMJIM MHOU HEOOXOJAMMOCTH, a TAKXKe MPOKIAIbIBATh CUCTEMBI Ha
JT000M TJIaHE MECTHOCTH.

Oco60¢ BHUMaHUE yJENSICTCS OYUCTKE CTOYHOM BOJBI, a TaKXe Mojadopa co-
opykeHul st €€ ouucTKU. COCTaB M KOHCTPYKTHUB COOPYXKEHHH CTYACHT JOJDKEH
IPUMEHATH, OCHOBBIBASICh HA MOJYYEHHBIX 3HAHUAX B XOJA€ AUCIUIUINHBI.

MecTo AMCUMIVIMHBI B y4eOHOM ILIaHe: AUCUUIUIMHA BKJIIOYEHA B BapHa-
TUBHYIO YacTh Y4eOHOro IIaHa MO HaMpaBJiIeHUIO MOAroToBKU CTpOUTENbCTBO, 6 ce-
MECTp.

TpeOoBanus K pe3yibTaTaM OCBOCHHUSl IMCUMILIMHBI: B PE3YyJIbTATE OCBOE-
HUSl AUCIUIUIMHBI GopMUpYIOTCs cieaytomue komnerennun: YK-1 (uanukarop no-
criokenust komnetenmn YK-1.1; YK-1.2), [1IKoc-1 (MHIUKATOp JOCTHUKCHHS KOM-
nerennun [MKoc-1.1; MKoc-1.2), I1Koc-4 (MHAUKATOp AOCTHKEHHS KOMIICTCHIHH
IMKoc-4.1; IIKoc-4.2)

KpaTtkoe cogep:xanue JTUCHHUILVIMHBI: CUCTEMBI U CXeMbl KaHanu3anuu. Kiac-
cudukamms cTOYHBIX BoA. OmpeneneHue pacyeTHBIX pacxonoB. KanamusammoHHbIE
CeTU U coopykeHHsl Ha HuX. JloxkneBass kaHanuzanus. CocTaB U CBOMCTBA CTOYHBIX
BoA. OxXxpaHa BOJOEMOB OT 3arpsi3HEHUS] CTOYHBIMU BOJaMH. METOJbl OYUCTKH H
CXEMbl OYUCTHBIX CTaHIMU. COOpYyKEeHUsl N1 MEXaHUYeCKOM ouucTKu. buonorunue-
CKas OYMCTKA CTOYHBIX BOJ B €CTECTBEHHBIX M MCKYCCTBEHHBIX ycioBusx. Ob6e33a-
pakuBaHUE CTOYHBIX BOJ. OOpaboTka M 00e3BpeknBaHNEe OcaakoB. Kananm3zoBaHnue
MaJIbIX HACEJICHHBIX MYHKTOB M OTJEIBHO PACHOJIOKEHHBIX 00beKTOB. CenbcKas Ka-
Hanu3ausl. O4YUCTKAa M YTWUJIM3alusgd CTOYHBIX BOJ M OCAJKOB >KMBOTHOBOJUYECKUX
dbepM 1 arponpOMBIIIICHHBIX KOMIUIEKCOB.

OO01mast Tpy10eMKOCTh JUCHMILUIMHBI: 2 3a4. ¢11., /2 Jac.
ITpoMeKyTOYHBIH KOHTPOJIb: 3a4ET



1. Ileab ocBOeHHUS JUCHUILIMHBbI

[enbro ocBoeHust quctuIUInHbl «H)XKEHEpHBIE CUCTEMBI BOJOCHAOKEHUS, BO-
JIOOTBEJICHUSI U OYMCTKHU BOJI»: SIBJSIETCS TMOJYYEHHE 3HAHUM B 00JacTU TEOpeTHYe-
CKMX OCHOB BOJOCHA0>XEHUS, BOJIOOTBEJICHHUSI U OYMCTKE CTOUYHBIX BOJI, MPUOOpETe-
HHUE HABBIKOB MPOECKTUPOBAHUSA U DKCIUTYyaTallMU COOPYKEHUM U CUCTEM BOJOOTBEJIE-
HUSL.

B pesynbraTe u3yueHHs AUCHUIUIMHBI Oyaymuii OakajgaBp JOJDKEH 3HATh
CTPYKTYpPY CHUCTEMBbI BOJIOCHAO0XXEHHUS M BOAOOTBEIICHMS, HAUMHAs OT MECT IpueMa
BOJIbI B KAHAJIU3AIMOHHYIO CETh, 3aKAHUYMBAS BBIITYCKOM OYHILEHHOW BOJBI B OKPY-
KAIOIIYI0 Cpelly TaK e JOJDKEH HAayYUThCS MPOSKTUPOBATH TPYOONPOBOJHYIO CH-
CTEMY C YYETOM BCEX OCOOCHHOCTEH M TOHKOCTEH NaHHOW AUCIUILIUHBL. [IpousBo-
JUTh TOJ00p AMAMETPOB ISl TPyOONPOBOJOB. YMETh MOAOUpPATH MaTtepuain Tpyod B
3aBUCUMOCTHU OT TOW WJIM MHOW HEOOXOJIMMOCTH, a TAaK)Ke MPOKJIAIbIBATh CUCTEMbI Ha
J000M TJIaHEe MECTHOCTH.

Oco0oe BHUMaHUE YAENSIEeTCS OYUCTKE CTOYHOW BOJBI, a Takke mojodoopa co-
opykeHu# st €€ ouucTKU. COCTaB M KOHCTPYKTHUB COOPYXKEHHH CTYACHT JOJDKEH
IIPUMEHSTh, OCHOBBIBASACh HA MOJYYECHHBIX 3HAHUSAX B XOJI€ JUCIUIUINHBI.

2. MecTO TMCHUILIMHBI B Y4e€0HOM Ipolecce

Hucrumunna «/HkeHepHble CHUCTEMbl BOJOCHAOKEHHS, BOJOOTBEICHUS U
OYUCTKH BOJI» BKJIIOYEHA B 00S3aTENbHBIN MEpeuYeHb NUCHMIUIMH Y4eOHOro IuiaHa
BapuaTuBHOM yacTu. JucrummHa «HXeHepHble CUCTEMbl BOJIOCHAOKEHHS, BOJO-
OTBEJICHUS M OYMCTKHU BOJ» peanusyercss B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC,
OIIOIT BO u Yue6noro muana no HampaieHutro 08.03.01 «CtpoutenbcTBo» 10
HAIIPaBJIEHHOCTH MOATOTOBKU «YTIpaBJI€HUE BOJAHBIMU PECYpPCAMU U NMPUPOJTOOXPAH-
HbIE THIPOTEXHUYECKHE COOPYKEHUS.

[IpenmecTByommMHu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
auciuIuinHa: VHKeHepHbIe CHUCTEMBbl BOJIOCHAOXKEHMSI, BOJAOOTBEICHUS U OYUCTKH
BOJI» SBILOTCA «Marematuka», «®Pusnka», «MarepualoBeIeHUE W TEXHOJOTUU
KOHCTPYKIIMOHHBIX MaTepuaioBy, «l'mapasnuka», «V/HKEHEpHbIE W3BICKAHUS IS
CTPOUTENBCTBA CHUCTEM BOJOCHAOKEHUS M BOJOOTBEACHUS», «HXKEHEpHbIE KOH-
CTPYKIIUH, MEXaHUKa TPYHTOB», «OcHoBaHusA u GyHIAaMEHTHD», «CHCTEeMBl aBTOMa-
TU3UPOBAHHOTO MPOCKTUPOBaHUSY, «CTPOUTENBCTBO U IKCILTyaTaIUsl BOJI03a00PHBIX
CKBaXXUHY», «HacocHbIe cTaHIMK BOJOCHAOKEHUS W BOJJOOTBEICHUS.

HNucuuminuaa «VHXeHepHble CUCTEMbl BOAOCHAO0KEHHS, BOJOOTBEICHUS U
OUYHCTKHU BOJ» SIBIIIETCS] OCHOBOMOJIAraoIIeH AJIsl U3YYeHUS CIACAYIONIUX AUCIUTIINH :
«IIpoexTupoBaHuEe CHUCTEM BOJOCHAOXKEHUS W BOAOOTBeAcHUs», «HayuHo-
uccieaoBaTenbckas pabora», W MOJATOTOBKA K Caye M cladya rocyJ1lapCTBEHHOTO dK-
3aMeHa.

Oco0eHHOCThIO AUCHUILIMHBI SBISETCSA MOoJiydaTh U oOpabatbiBaTh MH(POpMA-
LU0 U3 Pa3IUYHbIX UCTOYHUKOB, UCIOJIB3YS PA3IUUYHbIC CPEACTBA U METO/bI, HHTEP-
MIPETUPOBATh TMOJYUYCHHbIC JaHHbIC JJIs1 (DOPMUPOBAHUS CYKJEHHM Mo mpodeccuo-
HaJbHBIM M COLMANIbHBIM Mpo0JieMaM, a TaKKe CTPEMHUTHCSI COOTBETCTBOBATH yCTa-
HOBJICHHBIM CTaHJIapTaM WUJIU MPEBOCXOAUTH UX.



Pabouas nmporpamma nucuMiuinHbl «H)X€HEpHbIE CUCTEMBI BOJIOCHA0XKEHMS,
BOJOOTBEJICHUSI U OYUCTKH BOJ» JUJISl MHBAJIUAOB U JHI] C OTPAHUYEHHBIMH BO3MOX-
HOCTSIMU 3JI0pPOBbsl pa3padaThIBACTCS MHIUBUAYAIbHO C YUETOM OCOOEHHOCTEH ICH-
X0()U3UYECKOTO PA3BUTHS, UHIUBUIYAIbHBIX BO3MOKHOCTEW U COCTOSIHUS 3J0POBBS
TaKUX OOYYArOIINXCS.

3. IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS 10 TUCHUILINHE (MOXYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMHU Pe3yJibTATaAMM OCBOCHUS 00Pa30BaTeIbHOM
NMPOrpamMmmabl

N3yuyenue naHHOM y4yeOHOUW AMCIMIUIMHBI HAlpaBieHO Ha (GOPMHPOBAHHE Yy
oOy4aromuxcs KOMIETeHIINH, MpeACTaBIeHHbIX B Tabauue 1.

4. CTpyKTYpa " cofep:KaHue TUCIUIIUHBI
4.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILUIUHBI 110 BUIAM PadoT
1o ceMecTpam

O6mas Tpy10€MKOCTh AUCIUILIMHBI cocTaBiisgeT 3 3ad.ei. (108 uacoB), ux
pacmpeziesieHue o BujaM paboT ceMecTpaM MpeCTaBlIeHO B TadimIe 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnura 1

y4acTHIO B
CTPOMTEIHCTBE
00BEKTOB MpH-
Po1000yCTpOHi-
CTBa U BOJIO-
MOJIb30BAHHS

3HaHUs U BIaJICHUE METOJAAMHU CTPO-
UTEIHCTBA 0OBEKTOB MPUPOI000Y-
CTPOWCTBA ¥ BOJIOTIONB30BAHUS

METO/Ibl POESKTUPOBAHUS
MHXCHEPHBIX COOPY>KEHUHN U
UX KOHCTPYKTUBHBIX dJIe-
MEHTOB

TUBHBIE 0COOEHHOCTHU
COOPYXKEHHI

No Kon Conepxxanue I T P e R T B pesynbrate n3ydeHus yaeOHOW JUCIHAIIINHBI 00yYaroNuecs JODKHBL:
KOMIIE- | KOMIIETCHIIHMH
n/n . 3HaTh YMETb BJIAJIETh
TeHUUHU | (WM e€ 4acTu)
1. |VK-1 Cnoco6en ocy- | YK-1.1 OCHOBHBIE 3aKOHBI €CTe- MPOBOJUTH UCCIIEIOBA- | YMEHUEM UCIIOJIb30BaTh
IIECTBJIATH 1O- | 3HAHWE W BJIAJICHUE METOJAMH CH- |CTBEHHOHAYYHBIX JHCIIH- HUS B «ITOJICBBIX)» COBPEMEHHBIC TTPHUOOPHI
WCK, KpUTHYE- | CTEMHOTO aHajm3a, MHPOPMAIMOH- | TUTHH, METOJIbI MaTeMaTH4e- | yCIOBHSIX ¥ UHCTPYMEHTHI TIPU
CKUU aHAJIM3 U | HBIX TEXHOJIOTHH. CKOTO aHaJIN3a U MOJICITUPO- MIPOBEJICHUS MHXKEHEP-
cUHTE3 UHPOP- BaHUs HBIX U3BICKAaHUH JIJIs
Malliu, Ipume- CTPOUTEIIbCTBA CUCTEM
HSATH CUCTEM- BOJIOCHA0XKECHHUS U BOJIO-
HBIH ITOIX0/T OTBEJICHUS
IUTSL pEIICHUS YK-1.2 CIIOCOOBI MOHTaXa M IKC- KOHCTPYHPOBATH JIETa- | COCTaBJICHUS H 0(POpPM-
IIOCTABJICHHBIX | YMEHHUE MPUMEHSTH B IPAKTHYC- IUTyaTallud BHYTPEHHUX UH- |JIMPOBKY CUCTEM BHYT- |JIEHUS TEXHUUYECKOU J0-
3a/a4 CKOM JeATeIbHOCTH AJISl PEeLICHUS JKEHEPHBIX CUCTEM 3[aHHUsSI | PEHHETO BOJOMPOBOJA, | KyMEHTAUHU (IIPOEKTHOM
MOCTABJIEHHBIX 3aJ]a4 METO/IbI CHU- KaHaJIU3aluu Y UCTIOJTHUTENBHOM) 115t
CTEMHOI'0 aHaju3a, UH(HOPMAaIIUOH- BHYTPEHHUX HHKEHEP-
HBIX TEXHOJIOTHA. HBIX CUCTEM BOJOCHA0-
KEHUSI, BOJOOTBEACHHUS
1. |IIKoc-1 |CnocobeH k [TKoc-1.1 CIOCOOHOCTH UCIOJIB30BaTh | OCHOBHBIE KOHCTPYK-  |[IPOEKTUPOBATH OCHOB-

Hbl€ KOHCTPYKTHBHbIE
3JIEMEHTbI MHKEHEPHBIX
COOPYKEHHUI

I1Koc-1.2

YMeHue peniaTh 3aJ1a4M, CBI3aHHbBIC
C TIPUMEHEHUEM B TIPAKTUUYECKOM Jie-
SITETbHOCTA METOJIOB CTPOUTENHCTBA
00BEKTOB MPUPOI000YCTPONCTBA U
BOJOTIOJIB30BaHUS

ri00anbHbIC MPOOIEMbI
OKpYIKaroIIen Cpebl, IK0JI0-
TUYECKHE MPUHITUITBI PALlO-
HAJIBHOTO UCTIOJIB30BAHUS
MPUPOJIHBIX PECYPCOB U
OXpaHbl PUPOJIBI, FIKO3a-
[IUTHYIO TEXHUKY U TEXHO-
JIOTUU

BBIYHCIISITH TIPOU3BO/I-
HBIC M UHTETPaJIbl, pe-
mate auddepenuu-
aJIbHbIE YPaBHEHUS

METOIaMH U IPHOOpaMu
U3MEpPEHHS YPOBHEW U
rITyOMH BOJBI, CKOPO-
CTel TeueHUsl, pacXxooB
BOJIbI, METEOPOJIOTHYE-
CKHX XapaKTEpPUCTUK




ITKoc-9

Crioco0eH k op-
raHW3aIuu pa-
00T 110 IKCILTY-
aTaluu BOJOXO-
3SIICTBEHHBIX
00BEKTOB,
OIICHKE COCTOSI-
HHS BOJIHBIX
00BECKTOB

[MKoc-9.1

3HaHUA U BIaJIEHUE METOJJaMH Opra-
HU3AIUU KOMILIEKca paboT 1o IKC-
IUTyaTalluy BOJOXO3SHCTBEHHBIX
00BEKTOB, MJIAHUPOBAHUIO BOI0XO-
35CTBEHHOW U BOJIOOXPAHHOM Jiesi-
TEJIbHOCTH

METO/IbI perieHus mpodec-
CHUOHAJIBHBIX 3a/a4 CUCTEM
BOJIOCHA0KEHUSI U BOJIOOT-
BEJCHUS

OIPENENATh NOTPED-
HOCTh B pecypcax, He-
00XOAMMBIX IS perie-
HUs KOHKPETHOH 3a/1a-
YU CUCTEM BOJIOCHAO-
JKCHHUS U BOJIOOTBE/IC-
HUSA

criocobamu ompeene-
HUS IOTPEOHOCTH B HE-
00X0IMMBIX pecypcax
JUTSL PEIICHUS TIOCTaB-
JICHHOW 3aJ1a4u CUCTEM
BOJIOCHA0KEHUSI U BOJIO-
OTBEJICHUS

ITKoc-9.2

YMeHue pemars 3aa4u, CBSI3aHHbIC
C OpraHu3aIme KoMruiekca padboT
T10 DKCIUTyaTalluy BOJIOX03SHCTBEH-
HBIX 00BEKTOB, TUTAHUPOBAHUEM BO-
JIOXO3IMCTBEHHOM U BOJIOOXPAHHOM
JIEeITEILHOCTH

CIIOCOOHOCTH MCIIOJIb30BAaTh
METO/1bl TPOEKTUPOBAHUS
WHKEHEPHBIX COOPYKEHUN U
UX KOHCTPYKTUBHBIX 3JI€-
MEHTOB

OCHOBHBIE KOHCTPYK-
THUBHBIE OCOOEHHOCTH
COOPYXKEHHI

IIPOEKTUPOBATh OCHOB-
HBIC KOHCTPYKTUBHBIC
SJICMCHTBI MHKCHCPHBIX
COOPYKEHH




Tabnura 2

PacnpenesieHne TPy10€éMKOCTH JMCHMILVIMHBI 110 BUIaM padoT Mo ceMecTpam

. Tpynoémkocrs
Buna yueo6Ho# padoThl qac. AU hRG
OO6mas TpyA0EMKOCTD JUCIUILINHBI IO y4eOHOMY TIJIaHy 108 108
1. KonTakTHas padora: 68,25 68,25
AyautopHas padora 68 68
8 MOoM yucine:
nexyuu (JI) 34 34
npaxkmuyeckue 3auamus (113) 34 34
KOHMaxkmuasi paboma Ha npomesicymourom konmpoine (KPA) 0,25 0,25
2. CamocTtosiTesnnasi padora (CPC) 39,75 39,75
CAMOCMOSIMENbHOE U3YUEHUE PA30eN08, CAMONO0O20MOBKA 30,75 30,75
(npopabomka u nogmMopeHue 1eKYUOHH020 Mamepuala u ma-
mepuana y4eOHUKo8 u y4eOHbLX HOCOOUL, NOO20MOBKA K 1a00-
PAMOPHBIM U RPAKMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U M.0.)
Iloozomoska k 3auemy (KOHMpPOJb) 9 9
Byt mpoMekyTOYHOTO KOHTPOJIS: 3a4eT
4.2 Conep:kaHue IMCHUNIMHBI
Tabmuna 3
TemaTnueckunil MIaH y4eOHOM JUCHUIINHBI
HaunmeHnoBanme Pa3/ieJ10B 1 TeM Beero AyautopHasi padora BH;:%?)::E’; an
AUCHMIINH (YKPYITHEHHO) 1 T m3/C | OKP
Pasnen 1 «Cucrembl BOOOCHAOKEHUS U 18,75 6 6 6,75
BOJIOOTBE/ICHUS
Paznen 2 «HapyxHbple KaHAIU3AIMOHHBIC 20 7 7 6
CETH U COOPY)KCHUS Ha CETIX»
Pasnen 3 «CocraB 1 CBOMCTBA CTOYHBIX 20 7 7 6
BOJI»
Pasnen 4 «MeToapl OUUCTKU CTOYHBIX BOI U 20 7 7 6
00paboTKH OcaIka
Paznen 5 «OcHOBHbBIC HaNpaBICHUM 20 7 7 6
WHTCHCU(UKAIIUHN U PEKOHCTPYKIIUU CUCTEM
BOJIOCHA0)KEHUSI, BOJOOTBEICHUS U HX
COOPYKEHUID)
KoHTakTHas paboTa Ha IPOMEKYTOUYHOM 0,25 0,25
koHTpoje (KPA)
IloaroroBka K 3adery 9 9
Bcero 3a 6 cemecTp 108 34 34 0,25 39,75
HToro mo gucuuinjimHe 108 34 34 0,25 39,75

Conepmaﬂne pa3acjaoB TUCHUIIINHDbI



Paznea 1. Cucremsbl BO10CHAOKEeHUsI 1 BOALOOTBEACHUSI

Tema 1.1.  Bseoenue. Cxemwvl u cucmemvl 8000CHAOICEHUS U 80000MEeOe-
HUAL.

Onpenenenve mucuuiuiHabel "BomooTBenenre (kaHaaM3alwsi) U OYMCTKA CTOYHBIX
BOJ" KaK OZHOW M3 OTpaciel HAyKU U TEXHUKH. 3aKOHOAATEIbHBIE OCHOBBI BOJOOTBEACHUS
KaK COCTABJISIIOIICH MpoOJIeMbl 3aIlIUThI 310POBbsl HALMHU, COXPAHHOCTU 3KOcUcTeMBbL. Oco-
OEHHOCTU CHUCTEM KaHAJIM3ALUK JUISl arpOIPOMBIILIEHHBIX paiOHOB. VX 3HAYMMOCTH B TIP0O0-
JIeMax OXpaHbl BOJHBIX PECYPCOB, CAHUTAPHO-3IUIEMUOTIOTMYECKON OE30ITaCHOCTH, BIIMSIHUE
Ha Pa3BUTHE PAMYHBIX OTpacieil xo3siictea. CoBpeMeHHbIE MPOOJIEMbl YTHIM3ALUH XO-
3ACTBEHHO-OBITOBBIX U MPOU3BOJICTBEHHBIX OTXOIOB.

Kparkuii ucropuueckuii ouepk. CoBpeMEHHOE COCTOSIHUE CHCTEM BOJOOTBE/ICHUS B
ropoJiax U arpoNpOMBIIUICHHBIX palfoHaX, MEPCIEKTUBbI MX pa3BuThs. ColMaabHOE U KO-
HOMHMYECKOE 3HaYECHHUE MEPONPUSATHI MO BOAOOTBE/ICHUIO U OUUCTKE CTOUHBIX BOJI.

Knaccudukaiys cTOUHBIX BOJA M TeHE3UC MX 3arpsi3HeHuil. OOrmas cxema CHUCTEMbI
BOZIOOTBE/ICHHUS U €€ OCHOBHBIE 2JIEMEHTBI.

LeHnTpami3oBaHHbIE U JICIIEHTPATM30BaHHbIE CUCTEMBI BOIOOTBeIeHHsI. OOIIecriaB-
HBIE, pa3JielibHbIC, TOTypa3/ie/ibHble 1 KOMOMHUPOBAHHBIC CHCTEMbI BOIOOTBeACHMS. X
0COOEHHOCTH, JIOCTOMHCTBA M HEJIOCTATKH, YCIIOBUSI IPUMEHEHHS. Y CJIOBHS IPHEMa CTOUHBIX
BOJI B KAaHATM3ALIHIO.

Tema 1.2. Hopmwi, pescumol u pacuemuvie pacxoowvl 6000CHAOICEHUS U 8000~
omeeoeHusl.

dakTopbl, ONPEEAIONIME KOJIMIYECTBO U PEXKUM MOCTYIIEHUS 00pa3yomuX-
Csl CTOYHBIX BOJ| JIJISl PA3JIMYHBIX OOBEKTOB KaHATM30BaHUS. 3aBUCUMOCTh BOJIOOTBE-
neHust ot Bogomnorpebnenus. Hopmbel BomooTBenenusi. Hopmbl BOmoOTBeneHUS
(ynenbHBIE pacXobl) ISl pa3IMYHbIX oTpacieil npombinuieHHOCTH. KoadduuneHTs
HEPABHOMEPHOCTH BOJIOOTBEICHUS (4aCOBbBIE, CYyTOUHbIE, OOIIHUE).

OnpeneneHne pacyeTHBIX CYTOUHBIX, YaCOBBIX U CEKYHJIHBIX PacXoioB ObI-
TOBBIX U IIPOU3BOJCTBEHHBIX CTOYHBIX BOJA. Moayinb cToka. PacueTHoe, SKBUBAJICHT-
HO€ W MPUBEAECHHOE YKCIO k)uTeneh. OnpeneneHue KoJIMYecTBa CTOYHBIX BOJ Hace-
n€HHOro MyHKTa. ["paduku MpuTOKa CTOYHBIX BOJ.

Pa3nen 2. HapykHble KAHAIM3AIMOHHbIE CETH U COOPY-KEHUsI HA CeTAX

Tema 2.1. Peorxcum pabomsl cucmemuvl 8000CHAOICEHUS U 60000MBEOCHUSL.

OCHOBHBIE HCXOJIHBIC JaHHBIC ISl pa3pabOTKU MPOEKTOB BOJOOTBEACHHUS.
[IpaBuna TpacCUpOBKM HAapyKHBIX KaHAJIM3ALMOHHBIX ceTell. bacceliHbl KaHAIM30Ba-
Hus. [loHsATHS 0 cxemax BOAOOTBeNeHUs, uX Kiaccudukanus. OakTopbl, BIUSIIONNIE
Ha BbIOOp cxembl. [leprieHIUKyIIsIpHAs IepeceyeHHas, napajjenbHas, paguaibHas U
JIPYTUE CXEMBbI, UX IOCTOMHCTBA U HEJOCTATKU, YCIOBUS IPUMEHECHUSI.

Pacrionoxenue KaHaaM3allMOHHBIX TPYOOTPOBOJOB B MOMEPEUYHOM MpOduie
YJIHMI] OTHOCUTENIBHO PA3JIMUHBIX COOPYKEHUN U KOMMYHUKalui ['1yOuHa 3a10xeHus
BOJOOTBOJISIINX TPYO: MakcUMaiabHas, MUHUMalbHasA, HauajdbHasd. BogooTBomsiue
TpyObl U KaHaJbl, TUIBI U TUJIPABINYECKUE XaPAKTEPUCTUKH, OCOOCHHOCTU U YCJO-
BUsI TpuMeHeHusl. OCHOBHBIE XapaKTEPUCTUKHU MOTOKA CTOYHOM XKUJIKOCTH, (haKTHYe-
CKHI M pPAacUETHBIM PEKUMBI JBUXKEHUSI CTOYHBIX BOJI B BOJOOTBOJAIIUX ceTaX. Oc-
HOBBI TUJIPABIIMYECKOTO pacyeTa CaMOTEUHBIX KaHAJIM3ALMOHHBIX CETEH, OCHOBHBIC
3aKOHOMEPHOCTH U pacueTHble (QopMysbl. 3HaueHUs KO3POUIIMEHTOB IIEPOXOBA-
TOCTH, KOI(POUIIMEHTHI THAPABINYECKOrO TPEHUS MO JIJIMHE TPYO, MECTHBIE COIpO-
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tuBieHUd. OnpeaeneHne pacxoJ0B Ha pacy€THbIX yvacTkax. [lomyTHble, TpaH3UT-
HbIe, OOKOBBIE U COCPEIOTOUYCHHBIE PACUETHBIC PACXOAbl U UX ompeseseHue. Pacyer-
HbIE CKOPOCTH MOTOKA, YKJIOHA JIOTKA, HATIOJIHEHUS TPYO U COOTHOIICHUS MEXIY HU-
Mu. CaMOOUMIIAIOIINECS CKOPOCTH, HAMMEHBIINE YKIOHBI U AUaMeTpbl. be3pacuer-
HbI€ YYACTKM KaHAJIM3ALMOHHOU ceTU. [ MApaBIMYECKUN pacyeT U MOCTPOECHUE ITPO-
JOJIbHBIX MPO(UIIEH YIMUHBIX CETEeN U KOJIEKTOPOB.

Tema 2.2. OcHosHble npaguia KOHCMPYUPOBAHUS KAHAIU3AYUOHHBIX Cemell.
Kananuzanuronnsle TpyObl, KOJUICKTOPBI, KaHaibl U TpeboBanus K Hum. Co-
BPEMEHHbBIC KOHCTPYKIIMHU, MATEpUAIIbl U CTAHAAPTHL. Y clIOBUS TpuMeHeHHs. Croco-
OBl U cpeacTBa coequHenus. O0ue TpedoBaHMs IO CTPOUTEIBCTBY U IKCILTyaTalluu
KaHaJIU3alMOHHBIX CETEH.

Kananuzaunonnsie komoaubsl. CoeguHutenbHble KaMepbl. OCHOBHBIE CBeEe-
HUS O KOHCTPYKIIMSIX, BRIOOPE MECTa PacIOIOKEHHUS.

JItoKephl, CTaKajbl, MEPEeXoAbl U APYTrU€ COOPYNKEHUS HAa CETH NpPHU Iepece-
YEHUH C €CTECTBEHHBIMH MPEMSITCTBUSMHU, MOA3EMHBIMU U HA3€MHBIMHU COOPYKEHU -
SIMU.

Kananu3zanuroHHble HACOCHBIE CTAHIIMU U MPUEMHO-PETYIUPYIOIINE PE3epBya-
pbl. Be16op MecTa pacrnionoxkenusi. OCHOBHBIE TUIIBI M KOHCTPYKIMU. O00pyaoBaHue.
OcobenHoCTH pexUMOB paboThl. OnpenesneHne eMKOCTH MPUEMHOTO M aBapUMHO-
perynupytouiero pesepsyaposn (APP).

Tema 2.3. [lodcoesas kananuzayusl.

Ha3znauenue noxnaeBoii cetn. CucTeMBl JOKAEBOM KaHanu3auuu. BHyTpeHHuE
U HapyXHble BOOOCTOKHU. IIpoekTupoBaHME CXE€M MOXKAEBOM CETH. YUET METEeopo-
JIOTUYECKUX YCIIOBUI MpHU pacueTe NoxkaeBor cetu. OCHOBHbBIE CBeleHUs 00 orpeje-
JIEHUH PacyYEeTHBIX PACXOJIOB JOKJIEBBIX BOJl HA y4acTKax OTKPBITOM M 3aKpBITOM ce-
TH. OCOOCHHOCTH THIPABINYECKOTO pacueTa, TPACCUPOBKH M KOHCTPYHPOBAHUS Ce-
Teil. HamopHbI pexuM padoThl MOXKIAeBOW ceTH. KOHCTPYKIIMM M PACIOJIOKEHUE
JOXKIETIPUEMHUKOB.

Pa3nen 3. CocTaB U CBOWCTBA CTOYHBIX BO/

Tema 3.1. Hepacmeopumvie, KONIOUOHbIE U PACMEOPUMbIE BeUeCmBd 8 CIMOY-
HOU 800e.

CanuTtapHO-XMMHUYECKUN aHAJIU3 CTOYHBIX BOJA. BO3MOXKHBIE MX COCTOSIHHUS U
reHe3uc. bakrepuanbapie U Ononoruveckue 3arpssHeHus. OOIue cBeIeHUs 0 MOp-
donornu v GU3NOIOTUN MUKPOOPTAHU3MOB, a TAK)KE O BIUSHUN (PU3NYECKHUX, XUMU-
YeCKUX U OMOJOTHYECKUX (PAKTOPOB HA WX >KH3HENEATEIbHOCTh. Kiaccudbuxarms
CTOYHBIX BOJ IO 3arpsi3HEHHOCTH. PAKTOPBHI, BIMUSIOMIME HA COCTAB U CBOMCTBA CTOY-
HBIX BOJl. OCHOBHBIE u3nueckue, GU3NKO-XUMUUECKHE, XUMUYECKHE U OAKTEPHOIIO-
TUYECKHUE MOKA3aTeNH 3arpsI3HEHHOCTU CTOYHBIX BOJ. 3a/1a4d U YCIOBUS TPOBEACHUS
aHanmM3a CTOYHBIX BOA. O3HAKOMIIEHHE C METOJIaMH OTIPEIeIICHHs 00IIEero oprannye-
CKOTO YTJIEpOJia, OKHCIIEMOCTH, OnoxuMmudeckoit motpednoctu B kuciopoie (bIIK),
xumuyeckoi norpedHoct B kuciopoje (XIIK), konu-tutpa (Konu-uHAEKca) U Apy-
rux nokaszarenei. [Iponeccel HUTpudUKAUK, TEHUTPUPUKALMU U UX 3HAYUMOCTD B
npoueccax O4YMCTKU CTOUHBIX BOA. OmnpeneneHne KOHUESHTPAUU 3arpsa3HeHU, CTOY-
HBIX BOJ.

Tema 3.2. Boooemsi, ux oxpana om 3a2psA3HeHUsi CMOYHbIMU 600AMU.
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Oxpana BogoemoB ot 3arps3HeHuil. CanllnHbl, npaBuna oxpaHsl MOBEPXHOCT-
HBIX BOJ[ OT 3arpsA3HEHUI CTOYHBIMU Bojamu. [Iporiecchl caMOOUUIleHHs] BOJIOEMOB.
Onpenenenne HEOOXOAMMOM CTENEHU OYUCTKU CTOYHBIX BoA. OmnpeneneHue BelInyu-
HbI TIPEJIETBHO JOIMYCTUMOTO cOpOca CTOYHBIX BOJ, C YYETOM IpPEAEbHO JOMYCTH-
MbIX U (poHOBBIX KoHUEeHTpauui 3arpsi3Henuid (IIK Co). Ucnonb3zoBanue ropoackux
CTOYHBIX BOJ| B CEJTLCKOM XO3SIICTBE U B MPOMBIIIJIEHHOCTH.

Pa3nen 4. MeToabl 0UMCTKHU CTOYHBIX BOJ U 00padoTKH ocagka

Tema 4.1. Texnonoeuueckue cxemvbl OUUCMKU CHOYHBIX B0O.

Metonbl MEXaHUYECKOW, OHOJOrMY4ecKor, (PU3NKO-XUMUYECKOH OUYUCTKHU
cTouHbIX BOJl. COBpEMEHHbIC HANPaBJIEHUSI B Pa3BUTHH METOJ0B OYUCTKH CTOYHBIX
BOJA U 00palboTKu ocajka. OCHOBHBIE TEXHOJIOTHYECKUE CXEMbl OUMCTKH U METOJIbI
ux ontumuzanuu. CaHuTapHbIe U TEXHOJOTHYeCKUe TpeOoBaHus. TEeXHUKO-9KOHOMHU-
Yyeckas OIIEHKa METOJIOB M TEXHOJIOTMIl OYMCTKM CTOYHBIX BOA U 00pabOTKH Ocajka.
TpeGoBanust k BEIOOPY MecTa  pacHoOJIOKEHHUs] OYMCTHOM CTaHIMH. | €HIUTaHBI
OYHCTHBIX CTAHIIUM. BHICOTHBIE CXEMBI PACTOJNOKEHHUSI OYHUCTHBIX COOPYKEHUM

Tema 4.2. Mexanuueckas ouucmrka CMo4HbIX 800.

Coopyxenust 1jisi MeXaHuuecko ounctku. Pemerku. KomOGuHupoBaHHbIE pe-
MEeTKU-TpoOuiiku. Mx pacuer u koHCTpyKiuH. [I€CKOTOBKH rOpU30HTAIBHBIE, BEP-
TUKAJIbHBIC, TAHTCHIIMAJIbHBIC, a3pupyeMbie. MeTobl pacueTra U KOHCTpyKiuu. OT-
CTOMHUKH TOPU30HTAJIbHbIC, BEPTUKAIIbHBIC, pauaibHbIe, TOHKOCIONWHbIE. MeToIblI
UX pacuera U KOHCTPYKIUU; IPEUMYIIECTBA U HEJOCTATKH.

Tema 4.3. Buonocuueckas ouucmka CmMouHbIX 800 8 eCMeCmEeHHbIX U UCK)C-
CMBEHHBIX YCIIOBUSIX.

OcCHOBBI OMOJIOTUYECKON OYHCTKM CTOYHBIX BOJ B mouse. [lonst oporneHus u
¢unbTpanuu, 6MOJOTUYECKHUE TIPY/IbI, Ha3HAYeHUE U 00JacTh mpuMeHeHus. Knaccu-
dbukamus mosiel opomeHus U GUIbTPAIUH, 3eMIIeIeIbUYeCKUX Tojei. Meroasl pac-
yeta U ycrporctBo. Hopmbl Harpy3ku. Pacnipenenenue crodnbix Boja. OTBOJ O4H-
HIEHHBIX CTOYHBIX BOJ. buojornueckue mpyzasl, METOIBl UX pacyeTa U yCTPOMCTBO.
TexHuKO-dPKOHOMHUYECKHE OOOCHOBAHUS IPUMEHEHUS TI0JeH OpOIIeHUs, IOoJeh
bunpTpanu U OMOJIOTUYECKUX MPYIOB.

Teopetnueckue ocHoBbl OmodumubTpanuu. Kiaccudukanus OuOIOrHUECKHX
GbuIbTPOB, HA3HAUCHHUE, PacueT W KOHCTPYKIUU. Bentumnsaius 6uopunstpoB. [Ipun-
mun pabotel. Pemupkynsuusa. Pacnpenenenue CTOYHBIX BOA 10  OWOGUIBTpaMm.
TexHuKo-3KOHOMUYECKHE MToKa3aTenu 0nopuiIbTpoB. BTOpriHbIE OTCTOWHUKH.

Tema 4.4._buonocuyeckas ouucmka CMo4HbIX 800 8 AIPOMEHKAX.

CymHocTh OMOXMMHYECKUX TPOIECCOB B a’poTeHkax. Kiaccudukanus aspo-
TEHKOB. TE€XHOJOTHYECKHE CXEMBI Pa0O0Thl a3pOTEHKOB. CUCTEMBI a’parviii U THIIBI
a’paTopoB (THEBMATUUYECKUE, MEXaHUYECKUE, CTPYHHbIE, SpiudTHbIE). KoHCTpyKIIUH
KOPUJOPHBIX a’pOTEHKOB. MeToAbl pacuera a’poTeHKOB. TE€XHUKO-2KOHOMUYECKHUE
MOKa3aTeau paboThl pa3IMYHBIX TUIIOB U CXEM a3pOTEHKOB. BTOpHYHBIE OTCTOMHUKHU.

Tema 4.5. Obpabomrka, obe3spedxcusanue u UCNOIb308aAHUE OCAOKA.

CocrtaB u cBoiicTBa ocajgkoB. OCHOBHBIE METO/bI U COOPYKEHUS 1 00pa-
0otku ocanka. IIpoueccel cOpakuBaHUsi CTOUHBIX BOA. Me3opuiabHOE U TEPMO-
dunpHOE  cOpakuBaHUe, a’poOHas CTaOWIM3alMg U YCIOBUS UX  MPUMEHEHUS.
CenTuku, NIByXbIPYCHbIE OTCTOMHUKHU, METAHTEHKH, UX pacyeT. A3poOHbIe CTAOWIH-
3aTOpbl. THUMBI UIOBBIX MUIOMIAA0K. MnoBbie npyasl U ycinoBus ux npuMmeHeHus. [le-
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pekadka WUIJIOB M OCAJKOB CTOYHBIX BOJ. MexaHuWyeckoe 00€3BOXKMBAHHUE OCaIKa
CTOYHBIX BOJI Ha BaKyyM-(UIbTpax, HeHTpodyrax, JEHTOUHbIX U PaMHBIX Mpeccax.
O6pabotka ¢dyrata u ¢punbrpara. Tepmuueckas oopabotka ocaaka. Mcmnonb3oBaHue
0CaJIKa CTOYHBIX BOJ JUIA CEIIbCKOXO3UCTBEHHBIX LIEIEH.

Tema 4.6._Memoowl u coopyaicenus 0ist 21YO0KOU O00UUCKU CIMOYHBIX 80O.

Mertoibl TITyOOKOrO yaieHus: B3BEIICHHBIX BelecTB. DUIIBTPhI, 0COOCHHOCTH KOH-
CTPYKUMH U pacueT. MukpopuibTpaiys. MeTobl U CXeMbl OYUCTHBIX COOpPYKEHMH JUIs
[ITYOOKOM OYMCTKH OT a30Ta U Gocdopa. MeTopl XUMUIECKON U (PU3UKO-XUMIYECKON TITy-
OOKOM OYMCTKU CTOYHBIX BOJ. BBIOOp MeTo/1a ITyOOKOM OUMCTKY B 3aBUCUMOCTH OT COCTaBa
3arpsi3HEHUH 1 HEOOXOAMMOM TITyOUHBI UX YIAAICHUS U3 CTOUHBIX BO/I.

Tema 4.7. Obeszapadicusanue CMoyHbIX 800.

Mertoasl o0e33apakuBaHusl CTOYHBIX BOJ. YCTaHOBKH JJisi 00€33apakuBaHUs
ctounblx Boj. Konctpykuuu cmecureneil. KonraktHbie pe3epByapbl. Beibop mMecta u
TUTIA BBIMYCKA CTOYHBIX BOJI B  COOTBETCTBUU C CAHUTAPHBIMU TPEOOBAHHSIMU.
KoHcTpyKInu BBITTYCKOB.

Pa3znen 5. OcHOBHbIe HANPaBJIeHUd UHTEHCU(PUKANMU ¥ PEKOHCTPYKUHHU
CHCTEM BOJOCHA0KeHNsI U BOJOOTBEIEHUSI W MX COOPYKeHH I

Tema 5.1. Cucmemvl  80000meedeHUs] MANOHACEICHHBIX MeCM U OMOeNbHO
PACNOJIONHCEHHBIX 0OBLEKMO8.

OCOOEHHOCTH  CHCTEM BOJIOOTBEJICHUS U OYHCTHBIX COOPYKECHHH, PU Ma-
JIOM KOJIMYECTBE CTOYHBIX BoJ. HIMBHUAyallbHbIE OUUCTHBIE cOOpYyKkeHUs. [lois
noa3eMHoOM QuibTpanuu. OuIbTpylonue Tpanieu. [{upKyIsaiuoHHbIE OKUCTUTENb-
Hble KaHalbl. BHOGUIABTPHI HA MaJbIX OYUCTHBIX COOPYXKEHHUAX. APOTEHKH-
OTCTOWHMKH C MPOJICHHOM adpanueii. KoMmakTHbIe OJIOKHM OUUCTHBIX COOPYKEHUH.

Tema 5.2. Ouucmka u ymunuzayusi CMOYHbIX 800 MHCUBOMHOBOOUECKUX U
nMUYesoo4ecKux epm u KOMNiIeKcos.

XapakTepuCTHKa CTOYHBIX BOJ| KUBOTHOBOJUYECKHX U MTHUIIEBOIYECKUX (PepM
U KOMILJIEKCOB C TOUKH 3PEHUS OXpPaHbl OKPYKAIOUIEH CpPeAbl, CAHUTAPHO- DIMH-
JIEMHUOJIOTHUECKOW O€30MacCHOCTH M BO3MOXKHOCTH yTHiM3anuu. OCHOBHBIE CXe-
MbI U1 KOHCTPYKIIMH OYUCTHBIX COOPYKEHUH.

Tema 5.3. PekoncmpyKkyuu cucmem  80000MBEOCHUSL U UX COOPYIHCEHULL

OcHOBHbIE ~ METOAbl BOCCTAHOBIICHHSI U CaHAllMM BOJOOTBOMSIINX CETEH U
KOJUIEKTOpOB. OCHOBHBIE HANPaBICHUN WHTEHCU(PUKAIIMN a’pOIMOHHBIX COOPYKE-
HUN. ADPOTEHKH C UCTIOB30BAHUEM HEUTpPaNbHBIX HOCUTENEeH. MeTonbl nHTeHCH(DU-
Kamu pabotel 6moduibTpoB. Ilorpykupie OmopuibTphl. buopeakTopsl. MeTombl
drokynsuun, GIoTaun, KOaryJIupoBaHUs U COPOITUH.
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4.3 Jlekuuu / npakTHYecKHE 3aHATHS

Tabnuua 4
Coaepxanue JIeKIUI NPAKTHYECKUX 3aHATHI U KOHTPOJIbHbIEC MEPONIPUATHS

No Ha3zpanue Ne u HazBaHme Jexumii/ dopmupyembie Bun Kou-Bo
. /;[ pasaena, Te- J1a0OpaTOPHBIX/ npaRanefKnx/ KOMIETEHUHH | KOHTPOIBHOTO |
MbI CCMUHAPCKUX 3AHATHHU MEpPONPUATHSA
1. | Pa3gexn 1. CucreMbl BOJOCHA0KEHUS M BOJIO-
OTBeJIEHMUS.
Tema 1.1. Jlexmust Ne 1. OOmias cxema cu- YK-1 4
Brenenue. CTEMBbI BOJIOOTBEACHUS U €€ OC- (VK-1.1;
CxeMsbl HOBHBIE 3JIEMEHTBHI. 3;{1}((—(}(3
CHUCTCMbI (TKoc-1.1;
BOJIOOTBEJIEH [TKoc-1.2),
sl [MKoc-4
(ITKoc-4.1;
ITKoc-4.2)
IMpaktudueckas pabora Ne 1. YK-1 Ompoc / 4
[IpakTHueckoe 03HAKOMIIEHHE C 3(/3},<K112)1 Huckyccns
HOPMaTUBHOHU JINTEPATYPOH I10 MKoc-1.
BOJIOOTBE/ICHUIO HACEICHHBIX (IKoc-1.1;
IIYHKTOB. [TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
ITKoc-4.2)
Tema 1.2. Jlexumst Ne 2. Pexxum mocTyruie- VK-1 2
Hopwmsr, HHs 00pa3yIONIMXCs CTOYHBIX g(Kllz)l
PEXUMBI U BOJI JUTS Pa3IMYHBIX OOBEKTOB HKoc;—ly
pacyeTHbIe KaHaJIM30BaHUs (IKoc-1.1;
pacxomsl [TKoc-1.2),
BOJIOOTBEJICH [1Koc-4
Hsl. (ITKoc-4.1;
ITKoc-4.2)
IIpaktuyeckas pabora Ne 2. YK-1 Omnpoc / 2
LlenTpanu3zoBaHHbIE U ACIIECH- 3(131,<K112)1 TectupoBanue
TpajJu30BaHHbIE CUCTEMBI BOJIO- MKoo-1
OTBEJICHMUSI. (IKoc-1.1;
I1Koc-1.2),
ITIKoc-4
(ITKoc-4.1;
I1Koc-4.2)
2. Pa3znen 2. Hapy:kable KaHAJIU3aUMOHHbIE Ce-
TH M COOPYKEHHS HA CeTHAX.
Tema 2.1. Jlexmus Ne 3. KonudecTBo u pe- YK-1 4
Pexxum pa- YKUM TOCTYIUICHUS %’(I(llz)l
OOTBI CUCTE- | CTOYHBIX BOJT MKoe1.
MBI BOJOOT- (ITKoc-1.1;
BEICHUS. ITKoc-1.2),
ITKoc-4
(ITKoc-4.1;
ITKoc-4.2)
[MpakTrueckas padota Ne 3 YK-1 Omnpoc / 4
OrnpezneneHre pacyeTHBIX Cy- %’(Kllz)l Huckyccus;
TOYHBIX, YACOBBIX U CEKYHJHBIX MKoo-1 TectupoBanue
pacxozoB (ITKoc-1.1;
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n/n

Ha3Banmune
pazaena, Te-
MbI

Ne u HazBanme Jexumii/
J1a00PATOPHBIX/ MPAKTHYECKUX/
CEMHMHAPCKUX 3aHSATHI

®opMupyeMble
KOMIIeTeHIM U

Bun
KOHTPOJILHOI0
MepPONpPUATHS

KoJa-Bo
JacoB

OBITOBBIX U
MIPOU3BOJICTBEHHBIX
CTOYHBIX BOJ

[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
[TKoc-4.2)

Tema 2.2.
OOmue
BOIIPOCHI
MIPOEKTHUPOBA
HUSA
BOJIOBOJIOB U
BOJIOHATIOPH
BIX CeTeH.
CeTeH.

Jlexnug Ne 4. OcHOBHBIE UCXOI-
HBIC JIaHHbBIC JJI pa3pabOTKU
MIPOEKTOB BOJAOOTBEICHUSI.

VK-1
(YK-1.1;
VK-1.2),
[MKoc-1
(ITKoc-1.1;
[TKoc-1.2),
[MKoc-4
(ITKoc-4.1;
[TKoc-4.2)

[IpakTnueckas padora Ne 4.
[IpyuHIHIBEI TPAaCCUPOBKYU BOAO-
MPOBOJIHBIX JINHUU

VK-1
(YK-1.1;
VK-1.2),
[MKoc-1

(ITKoc-1.1;
[TKoc-1.2),
[MKoc-4
(ITKoc-4.1;
ITKoc-4.2)

Ompoc /
Huckyccns;

Tema 2.3.
Bopmoemsr, ux
oXpaHa OT
3arps3HEHUs
CTOYHBIMHU
BOJIaMH.

Jlexums Ne 5. JloxxaeBast KaHa-
JIA3aIHsL.

VK-1
(VK-1.1,
VK-1.2),
ITKoc-1

(ITKoc-1.1;
ITKoc-1.2),
[IKoc-4
(ITKoc-4.1;
ITKoc-4.2)

[TpakTrueckas padota Ne 5.
[IpoexTrpoBaHue cxem 10K ie-
BOH ceTH

VK-1
(VK-1.1,
VK-1.2),
ITKoc-1
(ITKoc-1.1;
ITKoc-1.2),
IIKoc-4
(ITKoc-4.1;
I1Koc-4.2)

Pa3znen 3. CocTaB H cBOMCTBAa CTOYHBIX BO/.

Tema 3.1.
HepactBopu
MBIE,
KOJUIOUIHBIE
u
pacTBOPUMBI
€ BEILIECTBA B
CTOYHOM
BOJIE.

Jlexmusa Ne 6. CanurtapHo-
XAMHAYECKUHN aHAJIN3 CTOYHBIX
BOJI

VK-1
(VK-1.1;
VK-1.2),
T1Koc-1
(ITKoc-1.1;
ITKoc-1.2),
T1Koc-4
(ITKoc-4.1;
ITKoc-4.2)

[Ipaktuyeckas pabora Ne 6.
®dakxTopbl, BAUSIONINE HA COCTaB
U CBOWCTBA CTOYHBIX BOJ.

VK-1
(VK-1.1;
VK-1.2),
TIKoc-1
(ITKoc-1.1;
IMKoc-1.2),
I1Koc-4
(ITKoc-4.1;
ITKoc-4.2)

Ompoc /
Huckyccns;
TectupoBanue
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n/n

Ha3Banmune
pazaena, Te-
MbI

Ne u HazBanme Jexumii/
J1a00PATOPHBIX/ MPAKTHYECKUX/
CEMHMHAPCKUX 3aHSATHI

®opMupyeMble
KOMIIeTeHIM U

Bun
KOHTPOJILHOI0
MepPONpPUATHS

KoJa-Bo
JacoB

Tema 3.2.
Bonosoast.
I'mppasinye-
CKHM pacyeT
BOJIOBOJIOB

Jlexuust Ne 7. OxpaHa BOJOEMOB
OT 3arps3HEHUIN

VK-1
(YK-1.1;
VK-1.2),
[MKoc-1
(ITKoc-1.1;
[TKoc-1.2),
[MKoc-4
(ITKoc-4.1;
[TKoc-4.2)

[IpakTnueckas padora Ne 7.
Omnpenenenre HEOOX0TUMOM
CTCIICHU OYUCTKHU CTOYHBIX BO.

VK-1
(YK-1.1;
VK-1.2),
[MKoc-1
(ITKoc-1.1;
[TKoc-1.2),
[MKoc-4
(ITKoc-4.1;
ITKoc-4.2)

Omnpoc /
Huckyccns;
Pemenue
3aj1a4

Pa3nen 4. MeToabl 0O4YUCTKH CTOYHBLIX BOX M
00pabdoTKHU 0cajKa.

Tema 4.1.

TexHnomnorn-
JeCKHe CXe-
MBI OYHCTKHU

CTOYHBIX BO/.

Jlexumst Ne 8. O6macth mpume-
HCEHUA 30HHBIX CUCTEM BOJO-
CHaOXeHNA

VK-1
(VK-1.1;
VK-1.2),
ITKoc-1

(ITKoc-1.1;
ITKoc-1.2),
[TKoc-4
(ITKoc-4.1;
ITKoc-4.2)

[Tpaktuueckas padota Ne 8. Co-
OpYXCHHSI, HEOOXOIUMBIE TIPU
YCTPOHCTBE 30HHBIX CUCTEM

VK-1
(VK-1.1;
VK-1.2),
ITKoc-1
(ITKoc-1.1;
ITKoc-1.2),
IIKoc-4
(ITKoc-4.1;
ITKoc-4.2)

Ompoc /
TICKYyCCHS,
TectupoBanue

Tema 4.2.
Mexannue-
CKasg OYMCTKa

CTOYHBIX BOJI.

Jlexnug Ne 9. Metoabsl MexaHH-
YEeCKON OUYUCTKH CTOYHBIX BOJI.

VK-1
(VK-1.1;
VK-1.2),
T1Koc-1
(ITKoc-1.1;
I1Koc-1.2),
T1Koc-4
(ITKoc-4.1;
ITKoc-4.2)

IIpaktuyeckas padora Ne 9. Co-
OpYXXEeHHUS Il MEXaHUYECKOU
OUYHUCTKH CTOYHBIX BOJI.

VK-1
(VK-1.1;
VK-1.2),
T1Koc-1

(ITKoc-1.1;
IMKoc-1.2),
I1Koc-4
(ITKoc-4.1;
ITKoc-4.2)

Ompoc /
TectupoBanue

Tema 4.3.
buomgornue-
CKasl OUYMCTKa

Jlexkuus Ne 10. OcHOBBI OHOJIO-
TUYECKOU OYUCTKH CTOUYHBIX BOJ

VK-1
(VK-1.1;
VK-1.2),
IIKoc-1
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n/n

Ha3Banmune
pazaena, Te-
MbI

Ne u HazBanme Jexumii/
J1a00PATOPHBIX/ MPAKTHYECKUX/
CEMHMHAPCKUX 3aHSATHI

®opMupyeMble
KOMIIeTeHIM U

Bun
KOHTPOJILHOI0
MepPONpPUATHS

KoJa-Bo
JacoB

CTOYHBIX BOJI
B €CTE€CTBEH-
HBIX U HC-
KYCCTBEHHBIX
YCIOBUSIX.

(ITKoc-1.1;
[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
[TKoc-4.2)

[IpakTuueckas padora Ne 10.
Mertobl pacyeTa U yCTPOMCTBO

VK-1
(YK-1.1;
VK-1.2),
[MKoc-1
(ITKoc-1.1;
[TKoc-1.2),
[MKoc-4
(ITKoc-4.1;
[TKoc-4.2)

Ompoc /
TectupoBanue

Tema 4.4.
bunomornue-
CKast OYNCTKA
CTOYHBIX BOJI
B a3pOTEH-
Kax.

Jlexumst Ne 11. CymraocTs 610-
XHUMHYECKUX TPOIECCOB B adpo-
TEHKAaX.

VK-1
(YK-1.1;
VK-1.2),
[MKoc-1

(ITKoc-1.1;
[TKoc-1.2),
[MKoc-4
(ITKoc-4.1;
ITKoc-4.2)

[IpakTnueckast pabora Ne 11.
TexHomornueckune cxeMbl pado-
TBI a9POTEHKOB

VK-1
(VK-1.1;
VK-1.2),
ITKoc-1
(ITKoc-1.1;
ITKoc-1.2),
[IKoc-4
(ITKoc-4.1;
ITKoc-4.2)

Ompoc /
TectupoBanue

Tema 4.5.
O06paboTka,
00e3BpexH-
BaHUE U HC-
M10JIb30BaHKE
ocaJika.

Jlexumst Ne 12. TIporeccsr copa-
YKUBAHUS CTOYHBIX BOJI.

VK-1
(VK-1.1,
VK-1.2),
ITKoc-1
(ITKoc-1.1;
ITKoc-1.2),
T1Koc-4
(ITKoc-4.1;
I1Koc-4.2)

[IpakTuueckast pabora Ne 12.
Cenrtuku, IByXbsIpyCHbIE OT-
CTOMHUKH, METAaHTCHKH, UX pac-
Yer.

VK-1
(VK-1.1;
VK-1.2),
IIKoc-1
(ITKoc-1.1;
ITKoc-1.2),
I1Koc-4
(ITKoc-4.1;
ITKoc-4.2)

Ompoc/
JUCKYCCHS,;
TectupoBanue

Tema 4.6.
Metonasl u
COOPYKECHHUS
JUIs TI1y00-
KOH J10-
OYHCTKH
CTOYHBIX BOJ.

Jlexmust Ne 13. Metos! riry0o0-
KOTO YAAJICHUS B3BEIIEHHBIX
BEIIECTB.

VK-1
(VK-1.1;
VK-1.2),
T1Koc-1
(ITKoc-1.1;
IMKoc-1.2),
I1Koc-4
(ITKoc-4.1;
IMKoc-4.2)
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No Ha3zBanmne Ne 1 HazBanme nexumii/ ®opMupyeMble Bun Kou-Bo
. /;1 pazaena, Te- J1a0OpaTOPHBIX/ npaKaneflmx/ KOMIETEHUHH | KOHTPOIBHOTO |~
MBI CCMUHAPCKUX 3AHATHHU MEpPONPUATHSA
IMpaktuueckas pabora Ne 13. YK-1 Ompoc /
MeToapl XUMUYECKOH U H3H- %’(Kilz'l; TectupoBanue
KO-XMMHUYECKOH IITyOOKOH HK-oc.-i,
OYHCTKH CTOYHBIX BOJI. (MKoc-1.1; 2
[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
[TKoc-4.2)
Tema 4.7. Jlekumst Ne 14. Mero e 00e33a- YK-1 YcTHBI# onpoc
O6e33apaku- | paKUBAHUS CTOYHBIX BOJI. (VK-1.L,
BaHUE CTOY- Sﬁl}((jCZi
HBIX BOJL. (ITKoc-1.1; 2
[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
[TKoc-4.2)
IMpakTrueckas padorta Ne 14. YK-1 Ompoc /
VYcranoBku i1 006€33apakuBa- (3},<Ki12.1; TectupoBanue
HUS CTOYHBIX BOJI. S;[Koci
(ITKoc-1.1; 2
[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
ITKoc-4.2)
5. | Pazmen 5. OcHOBHbBIE HANIPABJIEHU HHTEH-
cuUKaAUM ¥ PEKOHCTPYKIIUM CHCTEM BO/I0-
CHa0KeHHMsI 1 BOJ0OTBeeHHS] M UX COOPY-
JKEHHH
Tema 5.1. Jlexuus Ne 15. UnauBuyaisb- VK-1
Cucremsl HBIE OUHUCTHBIE COOPYKEHHUS. 3(131,<Ki12'1;
BOJIOOTBEJIC- HK_ . Ci
HUA MaJIOHA- (HKoc—l.l; 2
CEJICHHBIX ITKoc-1.2),
MECT U OT- (I%(Kocfl
eJIBHO pac- oc-4.4,
lz'[IOJ'IOX(eIl?IHHX [TKoc-4.2)
[IpakTuueckast pabora Ne 15. YK-1 Ompoc/
00BEKTOB. 11
KommaktHbie 0710KM OYMCTHBIX S{(Kllzi TectupoBanue
COOPYKECHHI. MKoe-1.
(ITKoc-1.1; 2
ITKoc-1.2),
[TKoc-4
(ITKoc-4.1;
ITKoc-4.2)
Tema 5.2. Jlexuus Ne 16. XapakrepucTtuka YK-1
Ounctka u CTOYHBIX BOJI Y)KHUBOTHOBO,T4E- g’SI,(KllZ%
YTUIU3alUs | CKUX M MITUIIEBOJUYECKUX (pepM MKoe-1
CTOYHBIX BOJI (IKoc-1.1; 2
JKUBOTHO- IMKoc-1.2),
BOJYECKHUX H (1_1['g<oc;141
oc-4.1;
MITUIEBO/TUE- TTKoc-4.2)
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No Ha3zBanmne Ne 1 HazBanme nexumii/ ®opMupyeMble Bun Kou-Bo
. /;1 pazaena, Te- J1a0OpaTOPHBIX/ npaKanefKnx/ KOMIETEHUHH | KOHTPOIBHOTO |~
MBI CEMMHAPCKHX 3aHATHIA MeponpHsITHSI

ckux ¢epm u | [Ipaktuueckas padorta Ne 16. YK-1 Omnpoc /
KOMILJIEKCOB. | OCHOBHBIC CXEMBI M KOHCTPYK- §}17<K112)1 JTICKYCCHS,
LIUA OYUCTHBIX COOPYKEHHUH. MKoc-1. TectupoBanue
(ITKoc-1.1; 2
[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
[TKoc-4.2)
Tema 5.3. Jlexuust Ne 17. OcHOBHBIE — Me- YK-1
PexoHCTpyK- | TOJBI BOCCTAHOBIICHHS U CaHa- S(ISI/<K112)1
MW CUCTEM | IIUW BOJIOOTBOJISIINX CETEH U Kool
BOJIOOTBE/IC- | KOJUIGKTOPOB. (MKoc-1.1; 2
HUSA W UX [TKoc-1.2),
COOPYKEHUIA [1Koc-4
(ITKoc-4.1;
[TKoc-4.2)
IMpaktudeckas pabora Ne 17. YK-1 Ompoc /
Merto bl UHTEHCUUKALUU pa- S(ISI,<K112)1 TectupoBanue
00Tl OMOPHIBTPOB. MKoe-1
(ITKoc-1.1; 2
[TKoc-1.2),
[TKoc-4
(ITKoc-4.1;
ITKoc-4.2)
Tabmuna 5
Hepequb BOINPOCOB 1Jisd CAMOCTOATC/ILHOI0 N3YYCHUA TUCIHUIIJIMHBI
Ne | Haseauue pasznena, IlepeyeHb paccMaTpPHUBaeMbIX BOIIPOCOB /1JIsl CAMOCTOSITEILHOTO
n/n TeMbI H3Yy4YeHHUd
1. CucteMbl BOI0OTBEIE€HHUS].
1 Tema 1.1. - 3aKoHOJaTEeIbHBIE OCHOBHI BOJIOOTBE/ICHHSI KaK COCTABIIIONICH MpooIte-
Beeoenue. Cxembi | MBI 3aIIUTHI 37I0POBbS HAIIH.
u cucmemst 6000- | - OOIIAs CXeMa CUCTEMbI BOJIOOTBEICHHS M €€ OCHOBHBIC SJIEMEHTBI.
OmMBeOeHUsl. (Peanuzyemvie xomnemenyuu YK-1 (unouxamop oocmuoicenus komne-
menyuu YK-1.1; VK-1.2), IIKoc-1 (unouxamop oocmudicenuss komne-
menyuu I1Koc-1.1; I1Koc-1.2), IIKoc-4 (unouxamop oocmudicenusi Kom-
nemenyuu I[TKoc-4.1; I[IKoc-4.2))
2 Tema 1.2. Hopmol, | - 3aBUCUMOCTD BOJIOOTBEICHUS OT BOJAOIIOTPEOIICHUSI.
PpedicuMbl U pac- - Hopwmpbl BoiooTBeieHus (yIeTbHBIE PACXO/IbI)
uemHule pacxoobl (Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmuoicenusi komne-
80000MBEOCHUS. menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenus komne-
menyuu I[TKoc-1.1; I[1Koc-1.2), [TKoc-4 (unouxamop oocmudicenusi Kom-
nemenyuu I[TKoc-4.1; I[IKoc-4.2))
2. Hapy:kHble KaHAJIHU3AIHOHHBIE CETH M COOPYKEHHS HA CeTAX.
4 | Tema 2.1. - OCHOBHBIE UCXOJHBIE JaHHBIE TS pa3pabOTKU MPOEKTOB BOJIOOTBEIE-
Peoicum pabomur HUSL.
cucmemul 8000- - [IpaBuna TpacCHpOBKH HAPYKHBIX KaHATU3AIIMOHHBIX CETEH.
omeeodeHUsl. (Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmudicenuss komne-

menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenus Komne-
menyuu [1Koc-1.1; I[IKoc-1.2), I[IKoc-4 (unouxamop oocmudicenust Kom-
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Ha3zanmue pa3neina,

Hepeqenb pPaccMaTpuBACMbIX BOIIPOCOB NJisd CAMOCTOATEC/IbHOI'O

n/n TeMBbI H3y4YeHHus
nemenyuu I[1Koc-4.1; I[1Koc-4.2))
S Tema 2.2. - [lonsTus 0 cXemMax BOJIOOTBEACHUS, UX Kilaccupukanus.
Ocnosnvle npasuia | - TryOuHa 3a105KEHHS BOJOOTBOIAIINX TPYO.
KOHCmMpYyuposanus | - Kananu3anuoHHbIE TPYObI, KOJUIEKTOPHI, KaHAIBI U TPEOOBAHUS K HUM.
KAHAIUSAYUOHHBLY | (Peanusyemvle komnemenyuu YK-1 (unouxamop docmudicenus komne-
cemeti.

menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenus Komne-
menyuu I1Koc-1.1; ITIKoc-1.2), I[IKoc-4 (unouxamop oocmudicenus Kom-
nemenyuu [1Koc-4.1; I1Koc-4.2))

Tema 2.3. Boooe-
Mbl, UX OXPAHA OM
3a2psS3HEeHUsI CIOY-
HbIMU 800AMIU.

- CHucTeMBbl J0KIEBOW KaHAIM3AIUH.

- [IpoexTupoBaHme cXeM JI0KIIEBOW CETH.

(Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmudicenusi kKomne-
menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenust Komne-
menyuu ITKoc-1.1; I[TKoc-1.2), I[IKoc-4 (unouxamop docmudicenus Kom-
nemenyuu [1Koc-4.1; I1Koc-4.2))

3. CocTaB M CBOMCTBA CTOYHBIX BOJ.

6 | Tema 3.1. Hepac- | - CaHHTapHO-XMMHUYECKUIN aHATIN3 CTOYHBIX BOJI.

meopumvle, kKoio- | - Kiaccudukarusi CTOYHBIX BOI TIO 3arPSI3HEHHOCTH.

UOHbLE U pACMBO- - OcHOBHBIC (hpu3HUeCKUe, (PU3UKO-XUMHICSCKUE, XUMUICCKUE U

pumble geujecmsa ¢ | OAKTEPUOTIOTHUYECKHIE TIOKA3aTeNH 3arPSI3HEHHOCTH CTOYHBIX BOJI.

CMOYHOU 800e. (Peanuzyemvie komnemenyuu [1Koc-6 (unouxamop oocmudicenust Kom-
nemenyuu, ITKoc-6.2), ITIKoc-8 (unouxamop oocmudicenus Komnemen-
yuu I[1Koc-8.1, I[1Koc-8.2), [1Koc-9 (unouxamop docmudicenust Komne-
menyuu ITKoc-9.1; I[1Koc-9.2))

7 Tema 3.2. - Onpeniennenue HeoOXOMMOM CTENIEHH OUYMCTKH CTOYHBIX BOI..

Boooewmwi, ux - Hcnonb3oBaHue ropojICKUX CTOUHBIX BOJI B CEIbCKOM XO3SIIICTBE U B

oxpaua om MIPOMBIIIJIEHHOCTH.

3aepsA3HeHUs (Peanuzyemvle komnemenyuu YK-1 (umouxamop oocmudicenuss xomne-

CMOYHBIMU menyuu YK-1.1; VK-1.2), IIKoc-1 (unouxamop oocmudicenuss Komne-

800amu. menyuu ITIKoc-1.1; I[1Koc-1.2), I[IKoc-4 (unouxamop oocmudicenusi Kom-

nemenyuu I1Koc-4.1; I[IKoc-4.2))

4. MeToibl OYMCTKH CTOYHBIX BOJ H 00PadOTKH 0cajaKa.

10 | Tema 4.1. - MeTo1p1 MEXaHHUYECKOM, OMOIOTHYECKOH, (PU3HKO-XUMHUECKON OUUCTKH

Texnonoeuueckue CTOYHBIX BOJI.

CXeMbl OUUCTKU - BeIcOTHBIE CXEMBI PACIIOJIOKEHUSI OYHCTHBIX COOPYKCHHUH.

CMOYHBIX 800. (Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmusicenusi komne-
menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenus Komne-
menyuu ITKoc-1.1; I[TKoc-1.2), I[IKoc-4 (unouxamop oocmudicenus Kom-
nemenyuu I[TIKoc-4.1; I[IKoc-4.2))

11 | Tema 4.2. - CoopyeHus 1JIs1 MEXaHNYECKON OYHUCTKH.

Mexanuueckas - OTCTOVHHKH TOPU30HTAIBHBIC, BEPTUKATILHBIC, PAIUaIbHBIC, TOHKOCIION-

OUUCMKA CMOYHBIX | HBIC.

600. (Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmuoicenusi komne-
menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenus komne-
menyuu I[TKoc-1.1; I[TKoc-1.2), [IKoc-4 (unouxamop oocmudicenusi Kom-
nemenyuu I[1Koc-4.1; I[1Koc-4.2))

12 | Tema 4.3. - Knnaccudukarms noseit oporieHys 1 GUIbTpaIyu, 3eMIeAeTbYeCKIX M0-
buonozuueckas JEN.

ouucmra cmounwix | - OTBOJ OUUIIIEHHBIX CTOYHBIX BOJI.

800 8 (Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmudicenuss komne-

ecmecmeeHHbIX U menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenus Komne-

UCKYCCMBEHHbIX menyuu [1Koc-1.1; IIKoc-1.2), I[IKoc-4 (unouxamop docmudicenust Kom-
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n/n

Ha3zanmue pa3neina,
TEMBbI

Ilepeuens paccMaTprBaeMbIX BOIIPOCOB ISl CAMOCTOSITEILHOIO
H3yYeHHUsI

YCIHOBUAX.

nemenyuu I[1Koc-4.1; I[1Koc-4.2))

Tema 4.4. bBuono-
2uyecKkasl O4uUcCmKa
CMOYHBIX 800 8

- Knnaccugukarms 6uonorndeckux GuibTpoB, Ha3HAYEHUE, PACUeT U KOH-

CTPYKLHHU.
- TeXHUKO-IKOHOMHYECKHE MOKa3aTe)i OHO(QUIETPOB.

aA’pPOMmMeHKax. - Knaccudukarys a3poTeHKOB.
(Peanuzyemvle komnemenyuu YK-1 (unouxkamop oocmudicenusi kKomne-
menyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop docmudicenust Komne-
menyuu I1Koc-1.1; I[TIKoc-1.2), I[IKoc-4 (unouxamop oocmudicenus Kom-
nemenyuu [1Koc-4.1; I1Koc-4.2))
Tema 4.5. - [Iponieccol cOpaskBaHMs CTOUHBIX BO/I.
Obpabomka, - CenTuKY, IBYXbAPYCHbIE OTCTOMHUKH, METAHTEHKH, UX PACUET.
obesspedcusanue u | - VIcnonap30BaHNE 0CaIKa CTOYHBIX BOJI TS CEITbCKOXO3SICTBEHHBIX I1e-
UCNONIb308AHUE neit. (Peanuzyemvle komnemenyuu YK-1 (unouxamop oocmudicenus Kom-
ocaoka. nemenyuu YK-1.1; VK-1.2), [1Koc-1 (unouxamop docmudicenusi Kom-

nemenyuu [1Koc-1.1; I[1Koc-1.2), [IKoc-4 (unouxamop docmudicenust
xomnemenyuu [1Koc-4.1; ITKoc-4.2))

Tema 4.6. Memoowi
U COOpydHCceHUsL 05
271yboKoll
0004UCKU
CIMOYHDBIX 800.

- OUIBTPHI, 0COOCHHOCTH KOHCTPYKIIUH U Pacyer.

- Metoibl XuMHUYECKON U (PU3UKO-XUMHUYECKOH IITyOOKON OUMCTKU CTOY-
HBIX BOJ. (Peanuzyemvie komnemenyuu YK-1 (unouxamop oocmuorcenus
xomnemenyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxamop oocmudicenus
xomnemenyuu [1Koc-1.1; ITKoc-1.2), [1Koc-4 (unouxamop docmudice-
Hust komnemenyuu I[1Koc-4.1; I[IKoc-4.2))

Tema 4.7.
Obeszapadicusarue
CMOYHBIX 800.

- Metop1 00e33apaXKHBaHMsI CTOYHBIX BOJI.

- BeiOop MecTa 1 T BBITTYCKA CTOYHBIX BOJT B COOTBETCTBHH C CaHHU-
TapHBIMH TpeOOBaHUsAMU. (Peanusyemvie komnemenyuu YK-1 (unouxa-
mop oocmudicenusi komnemenyuu YK-1.1; VK-1.2), I[IKoc-1 (unouxa-
mop oocmudicenust komnemenyuu I1Koc-1.1; I[TKoc-1.2), I[IKoc-4 (unou-
kamop oocmudicenus komnemenyuu [IKoc-4.1; I1Koc-4.2))

5. OcHOBHBbIE HANIPABJIeHHII HHTeHCH(UKAIUY U PEKOHCTPYKIUM CUCTEM BOJ0OTBEJeHHUS H
HUX COOPY KEeHUi

13 | Tema 5.1. Cucme- | - IHOuBUTyadIbHBIE OYUCTHBIE COOPYKEHUS.
Mbl 80000meede- | - BUOQUIBTPBI HA MAJIBIX OUYUCTHBIX COOPYKCHHUSX.
HUsi ManoHacenen- | - KoMnakTHbIe OJIOKM OYMCTHBIX COOPY)KCHUH.
HbIX Mecm U Om- (Peanuzyemvie xomnemenyuu YK-1 (unouxamop oocmudicenuss komne-
0elbHO pacnoo- menyuu YK-1.1; VK-1.2), IIKoc-1 (unouxamop oocmudicenuss komne-
JHCEHHBIX 00BEeK- menyuu I1Koc-1.1; I1Koc-1.2), I[IKoc-4 (unouxamop oocmudicenusi Kom-
moe. nemenyuu I[TIKoc-4.1; I[IKoc-4.2))

14 | Tema 5.2. - XapakTepucTHKa CTOYHBIX BOJ JKUBOTHOBOJIYECKHX M TTHUIIEBOIUECKUX
Ouucmxa u bepm.
Ymunuzayus - OCHOBHBIE CXEMBbI U KOHCTPYKIIMH OYHCTHBIX COOPY>KEHHI.
CMOYHBIX 800 (Peanuzyemvie xomnemenyuu YK-1 (unouxamop oocmuoicenus komne-
arcusomnosoouecku | menyuu YK-1.1; VK-1.2), IIKoc-1 (unouxamop oocmudicenusi Komne-
X u menyuu [1Koc-1.1; ITIKoc-1.2), I[IKoc-4 (unouxamop docmudicenus Kom-
nmuyeso0YecKux nemenyuu I[TKoc-4.1; I[IKoc-4.2))
Gepm u
KOMMNIIEKCO8.

15 | Tema 5.3. - OCHOBHbBIE HaIIPABICHUN HHTEHCU(DUKAIIIH a3POLIMOHHBIX COOPYKEHHIA.
Pexoncmpyxyuu - Metop! nHTEHCH DUKAIMU paboThl OMODHIBTPOB.
cucmem (Peanuzyemvie xomnemenyuu YK-1 (unouxamop oocmuoicenus komne-

680000MeEeOeHUs U
UX COOpYIHCEeHUU

menyuu YK-1.1; VK-1.2), IIKoc-1 (unouxamop oocmudicenusi Komne-
menyuu [1Koc-1.1; [1Koc-1.2), I[IKoc-4 (unouxamop docmudicenusi Kom-
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Ne | HasBanue pasnena, Ilepeuens paccMaTprBaeMbIX BOIIPOCOB ISl CAMOCTOSITEILHOIO
n/n TeMBbI H3y4YeHHus

nemenyuu I[1Koc-4.1; I[1Koc-4.2))

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Tabnuia 6
IlpumMeHeHHe AKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHii

HaunMeHoBaHMe HCIO/IB3YEMBIX
Tema u ¢popma 3anaTHSA AKTHMBHBIX U MHTEPAKTUBHBIX 00pa3oBaTeJlb-
HBIX TeXHO0JI0THil (popM 00yueHus )

Ne
n/n

1 Hapyxnble kaHanmm3aonHssle cetu u co- | JI | Metox npe3eHTanuy JeKIIMOHHOTO MaTeprana
OPYKEHUS Ha CETSIX

2 buonoruueckas ounctka crounsix Boj | [13 | I'pymnmoBoe o6cyxneHue, TucKyccus
B €CTECTBEHHBIX YCIOBHSIX.

w

CocraB 1 CBOMCTBA CTOUHBIX BOJ] JI | IIpobGnemHas nexuus

I

Mexanmueckast OUUCTKa CTOUHBIX BOJ JI | TIpoGnemHas nexus

5 Cucremsl BOJIOOTBEICHUS U OYUCTKU [13 | I'pynnoBoe oOCyxIeHuE, TUCKYCCHUS
CTOYHBIX BOJI MAJIOHACEJICHHBIX MECT
OTJEJIBHO CTOSIINX OOBEKTOB.

6 OcHoBHble HanpaBieHuil uuTeHcuu- | JI | Meroa npe3eHTanuu JeKIIMOHHOTO MaTepuaia
Kallu¥ ¥ PEeKOHCTPYKLUN CUCTEM  BO-
JOOTBEJCHHSI U MX COOPYKECHUN

6. Texymii KOHTPOJIb YCIIEBAEMOCTH M NIPOMEKYTOYHAS ATTECTANMS 110
UTOraM OCBOEHUS JUCIUTITTHHBI

6.1. TunoBbie KOHTPOJIbHbIE 32]aHNS WU MHbIE MATEPHUAJIbI, HEO0X0AUMbIe J1JIs
OLICHKM 3HAHUI, YMEHUH U HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH

1. IlIpumepnas memamuka Kypco8ozo npoeKma:.
<(HpO€KTI/IpOBaHI/Ie CHCTCMBI BOOOOTBCACHHUA M OYHCTKA CTOYHBIX BOJ HACC-
JICHHOI'O ITYHKTA C 4YHCJIOM KUTETICH «....».».

2. Ilpumepbt mecmog 0na meKyuyeco U RPOMEIHCYmouyHo20 KOHMPOa 3Ha-
HUIl 00yuawuxca.

1. TpybompoBoasr tuameTpoM MeHee 500 MM MOTYT HPOKJIQIBIBATHCS BBITIIE
[TyOWHBI IPOMEpP3aHus B METpax Ha:

1-0,7; 2-0,5; 3-0,3; 4-0,1.

2. Haumenpmas rioyOorHa 3a105KeHUST BOJOOTBOAAIIUX TpyO, H, M, miis pas-
JUYHBI TMAMETPOB OIpeenseTcs mo Gopmye:

1-H=hmpowmeps.; 2- H=hmpomeps -(0,3...0,5); 3- H=hnpomep3 +(0,3...0,5);

4- H=hnpowmep3-(0,3...0,5) 6onee 0,7+d.

3. MakcuMainpHas riayonHa 3a710KeHUs BOJOOTBOAANINX TPYO IIPH YCIOBUHU

OTKPBITOW MPOKJIAJKN B CYTJIMHUCTHIX TPYHTAX B METpax coctasiset:1-7-8; 2-10-11;
3-12-13; 4-5-6.
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4. Haubonee pacnpocTpaHeHHas popMysia OIpeaesICHUs] paCueTHOTO pacxoja
Op

Ha y4acTKaX BOJAOOTBOJISIICH CETH:

1-no yaenbHOMY CTOKY p = Qo™ F*Kogm

2-TI0 TUTOIIA/IN KUBOT'O CEYCHHUSI (p =

3-nio HopMe BogooTBeneHus qp = n*N*Koe,/24*3600

5. MuHuManbpHbIe CKOPOCTH MOTOKA, M/C, B BoAooTBoAseH cetu [1=150-200
MM MPH pacyeTHOM HarnoiaHeHuu 0,6 U3 yCIOBUS HE 3aWJIMBAHUSA

1-0,9; 2-0,8; 3-0,7; 4-0,5; 5-0,3.

6. HauGompImas pacueTHas CKOPOCTh JIBHOKCHHUS CTOYHBIX BOJI, M/C, B METAJLIIH-
YECKUX TpyOax OBITOBOM CETH M3 YCIOBUS HE UCTUPAHMS COCTABIISACT:

1-10; 2-8; 3-7; 4-6; 5-4.

7. HaunGompImas pacueTHasi CKOPOCTh JIBHOKCHHUSI CTOYHBIX BOJI, M/C, B METaJLIH-
YECKUX TPyOaxX JOKIEBOM CETH M3 YCIOBUS HE UCTUPAHUS COCTABIISCT:

1-10; 2-8; 3-7; 4-6; 5-4.

8. HanbOosbIiee pacyeTHOE HAITOJIHCHHE, B JIOJISIX JUAMETPa, TPyOOIPOBOIOB
owrToBoit cetu [I=150-200 MM u3 ycnoBust e€ BeHTWIsAMH coctasiser: 1-0,6; 2-0,7;

3-0,75; 4-0,8; 5-0,9.

9 BripaBHHBaHHUE B KOJIOAIAX OBITOBOM CETH IO MICbITaM MTPOU3BOJIUTCS B TEX
ciydasx, koraa: 1-d 2-d 1 6osee h2- hl; 2- d 2-d 1 menee h 2- hl; 3- d 2-6onee d 1
BHE 3aBUCUMOCTH OT 3HaueHus h 2 u hl ; 4- d 2= d 1 BHe 3aBUCH- MOCTH OT 3HAYEHHUS
h2 u hl;

S-BBIPaBHUBAHUE NMPOU3BOAUTCS TOJBKO 10 Boje. 10. U3 ycnoBus He 3amiu-
BaHMsI CKOPOCTh B JIOKEpE, M/C, TOJDKHA ObITh HEe MeHee: 1-0,5; 2-0,8; 3-1,0; 4-1,2; 5-
1,5.

11. IuameTp aroxepa, MM, JOJDKEH OBITH HE MEHEE:

1-80; 2-100; 3-150; 4-200; 5- 300.

12. OCHOBHOM MPUYUHON MPOCKTUPOBAHUS OBITOBOM CETH Ha YaCTHYHOE 3a-
MIOJIHEHHE SIBJIACTCS HEOOXOIUMOCTh 00ECIICUeHHS :

1-BeHTHIIALINY CETH ;

2-TIpOITyCKa HauOOJIBIIIETO PACcXo/a;

3- BOBMOXXHOCTH TpUEMa JOTIOTHUTEIHHOT'O pacXxo/ia P BO3pOCIIeM OJaro-
YCTPOWCTBE.

13. Jlnis pacyeTa caMOTEYHBIX BOJIOOTBOISAIINX CETEH HENb3s MCTIOIB30BATh
pacyeTHbIe TaOJIUIIbL:

1-JIykunbix A.A., Jlykunsix H.A.;

2- ®&nopoa H.D;

3- AnexceeBa M.I., Kapmasunosa @.B., Kypranosa A.M.; 4-Illepenéna ®.A.

14. Jiig TpaHCIIOPTUPOBKU KUCIOTOCOAEPKAIUX CTOKOB CIEAYET UCIIOb30-
BaTh TPYOBI:

1-cranpHbIC; 2-KepamMuueckue; 3-0eToHHbIC; 4-Keae300€TOHHBIE.

15. TpaccupoBKy caMOTE€UHON BOJOOTBOISIIICH CETU MPH MJIOCKOM penbede
MECTHOCTH CIIEZIyeT MPOU3BOAUTH , HCTIOIB3YS CXEMY:

1-o0bemiieninyto; 2-10 MOHUKEH- HOM I'paHu; 3-upe3 KBapTaJbHYIO.
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16. /1151 BHOBb CTPOSIIIUXCS TOPOJIOB UJIM PallOHOB MO KaNmUTalbHBIM 3aTpaTam
cieayeT OTAaTh MPEANOUTCHHUE IPU MEPBOM ouepe I CTPOUTEILCTBA CUCTEME BOJIO-
OTBECHUS:

1-o0miecmiaBHOM; 2- MOTHOM pa3aeabHOM; 3-To1ypa3iebHON; 4-He MOJTHOM
pa3aeyIbHOM.

17. IIpu ykmoHE MOBEPXHOCTH 3eMJIU 00Jie€ MUHUMAJIBHOTO U MEHEE MaKCHU-
MaJILHOT'O JIJIsl MPOKJIAJKU BOJIOOTBOSIIEH CETH, CIIEyEeT MPUHSITH YKIOH MPOKIAJAKU
TpyOompoBoaa:

1- paBHBIM YKJIOHY ITOBEPXHOCTH 3EMJIH;

2- paBHBIM MHHHMAJIBHOMY YKJIOHY;

3-MaKCUMaJIbHBIH.

18.ITpusenennas Gpopmyna qd *Np/1000 mo3BosisieT onpeaeaIuTh 3HAUCHUE
pacxojia CTOYHBIX BOJI OT HaCEJIEHUs ropoja:

1-cpenaHe cyTO4YHOTO;

2-CpeJIHe YacOBOTO;

3-cpeqiHe CEeKyHIHOTO;

4-MakcUMaIbHO CYTOYHOTO;

5-MaKCUMAaJIbHO YaCOBOT0; 6- MAKCUMAJIBHO CEKYHIHOTO.

19. OTHoIIEeHNE Beca BOJIBI K BECY OCaJIKa HAa3bIBACTCS:

1. 30JIBHOCTH OCaJIKa;

2. KOHIIEHTpaIMel ocajka;

3. BIAXHOCTBIO OCAJIKa;

4. IJIOTHOCTBIO OCaIKa

20. KonnuecTBo NEPBUYHOIO OCAIKa C YMEHBIIEHHEM 3P deKTa padoThI Hep-
BUYHBIX OTCTOMHUKOB:

1. yBenuuuBaeTcs;

2. yMEHBIIIAETCS;

3. ocTaeTcss HEM3MEHHbBIM

21. Ecniu B IecKOJIOBKE BEIMYMHA THIPABINYECKON KPYITHOCTH YaCTUIl paBHA
BEJIMYMHE CKOPOCTH BOCXOJISIIETO MOTOKA, TO YACTHUIIBI OYAYyT

1. BBIHOCUTBCS U3 TTECKOJIOBKH;

2. mepeMeniaThecs ¢ BOAOM;

3. ocearoT Ha JTHO;

4. HaXONATCS BO B3BEIICHHOM COCTOSTHUU

22. Tlportecc OYUCTKH CTOYHBIX BOJ B OMOMHUIBTPax OCYIIECTBISETCS MUKPO-
OpraHU3MaMH:

1. ciennanbHBIMU BUIAMU;

2. aHa’pOOHBIMU;

3. a3pOOHBIMH;

4. COBMECTHBIMU CITOCOOAMH.

23. Ilpouecc OYUCTKHU CTOYHBIX BOJI U 00OPaOOTKH Ocajika Mo AeCTBUEM MUK-
POOPTaHU3MOB, CIOCOOHBIX TPOSIBIIATh AKTUBHOCTH MPU OTCYTCTBHH PACTBOPEHHOTO
KHCIIOPO/a Ha3bIBACTCS:

1. a3poOHBIM;

2. aHa’POOHBIM;

3. OpoXXeHHeEM;
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4. COBMECTHBIMU CIIOCOOaMuU

24. ConeprxkaHue KoJm4yecTBa abCOIIOTHO CYyXOro BEIIECTBAa B €IMHUIIE 00beMa
CTOYHBIX BOJ KHJIKOCTH Ha3bIBACTCS:

1. BIaXXHOCTBIO;

2. KOHIICHTpalKUe;

3. CyXMMH OCTaTKOM;

4. NJIOTHOCTHIO

25. lomycTrmMoe yBeIM4YEHUE B3BEIICHHBIX BEIIECTB BOJOEMA PHIOOXO35M-
CTBEHHOI'0 HazHaueHus | kateropuu mocyie copoca B HETO CTOUHBIX BOJ HE OoJiee:

1. 0,25 mr/m;

2. 0,75 mr/m;

3.0,4 mr/n

4. 4 mr/n

26. MeToJ1 OYMCTKU CTOYHBIX BOJT OT PACTBOPEHHBIX OPTaHUYECKUX COSUHE-
HUM, OCHOBAHHBIX Ha )KU3HEIESITSIILbHOCTH OpraHu3Ma Ha3bIBACTCS:

1. MEXaHUYECKUM;

2. OHOJIOTUYECKHM;

3. PU3BUKO-XUMHYECKUM;

4. snekTposusa.

27. Ecnu B MECKOJIOBKE BEJIMUMHA THAPABIMYECCKON KPYITHOCTH YaCTHUI] OOJIb-
II€ BEJIMYUHBI CKOPOCTH BOCXO/ISIIIETO MOTOKA, TO YACTHUIIBI OyIYT:

1. BBIHOCHUTBCS U3 MECKOJIOBKH;

2. MyJIbCUPOBATS;

3. ocenath Ha JTHO;

4. HaXOOUTHCS BO B3BEIIEHHOM COCTOSIHUU

28. bHOXUMHYECKHUE METOJIBI OUUCTKU CTOYHBIX BOJ UCIIOIb3YIOT OKUCIIEHUE
OpraHUYECKUX BEIIECTB:

1. MUKpOOpraHU3MaMmu;

2. pUBHYECKUMH MPOIECCAMMU;

3. KHUCIIOPOJIOM;

3. Bonpocwt ouckyccuii

IIo meme 1.1. Beenenue. CxeMbl U CUCTEMBI BOJIOOTBEACHHUS

1. Haznauenue kaHamu3aIuy 1 KJIacCU(DUKAIINS CTOYHBIX BO/I.

2. CxeMa KaHaJIM3aIli1 U €€ OCHOBHBIE COOPY>KEHHSI.

3. OO1ecIuIaBHbBIC CHCTEMBI KaHATH3AIHH.

4.Pa3nenbHble CHCTEMBI KaHATU3AIHH.

IIo meme 1.2. HopMmbl, peKMMBbI M PACUETHBIE PACXObl BOJOOTBEICHUS

1. PacueTtHble MaHHBIC NIJIs OMPEICICHUS KOJWYECTBAa CTOYHBIX BOA. PacuerHoe
Hacenenue. Hopmel BomoorBeaeams. KoadduimeHTsl HepaBHOMEPHOCTH.

2. OnpenieneHre PacYeTHBIX PACX0I0B CTOYHBIX BOJI.

3. Moaynb cToka cTOYHBIX BOJI. OIpeaeeHne pacueTHBIX PacX0I0B ¢ UCIIOIB30-
BAaHUEM MOJYJIS CTOKA.

Ilo meme 2.2. OcHOBHBIC TIPaBUIa KOHCTPYHUPOBAHUS KaHATN3aIIMOHHBIX
CeTeM.
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1. ®opmBI TIOTIEPEYHBIX CEYCHUH TPYO M KOJUIEKTOPOB M UX THAPABIMUYECKHUE Xa-
PaKTEPUCTUKH.

2. MuHUMaJbHBIC JUaMETPhI ¥ CTETICH HATIOTHEHUS TPYO.

3. PacueTHbIe CKOPOCTH NBUKECHHUSI CTOYHBIX BOJT 1 MUHHMAJTBHBIC YKIIOHBI.

4, PacmionokeHre KaHAJIM3AIMOHHBIX TPYOOIPOBOAOB B IOMEPEYHOM Mpoduie
TIPOE3/I0B.

5. 'myOuHa 3a10xKeHHs KaHATM3AIIMOHHBIX CETEH.

6. OrnpeneneHne pacxo/I0B JJIsl PACUCTHBIX YIACTKOB CETH

7. OnpeneneHre NPUTOKA U OTKAYKKM CTOYHBIX BOA. OrpeneneHre oobema nmpreM-
HBIX PE3ePBYapPOB KaHATM3AIMOHHBIX CETCH.

8. IIpaBuia mpoekTupoBaHus (TUAPABIUYCCKUEC M TEXHUYCCKHE TPEOOBaHMs) Ka-
HAJTU3AIMOHHBIX KOJUIEKTOPOB. BBHICOTHBIE CXEMBI CETH.

Ilo meme 3.1. HepacTBopuMbIe, KOJIJIOWTHBIE U PACTBOPUMBIC BEIIIECTBA B
CTOYHOM BOJIE.

1. CocraB CTOYHBIX BOJ M OCHOBHBIC TIOKA3aTEIIH.

2. YcnoBus cOpoca CTOYHBIX BOJT B BOJIOEM.

3. Onpenenenrie HEOOXOAUMOM CTENIEHU OUHUCTKH CTOYHBIX BOJI.

Ilo meme 4.1. TexHOIOTMYECKHUE CXEMBI OUYUCTKH CTOYHBIX BOJI.

1. OO0mme TEeXHOJIOTUYECKHAE CXEMbl OYMCTKH CTOYHBIX BOJ W OOpaOOTKH OCa/l-
KOB.

2. TpyOBbI ¥ KOJUIEKTOPHI, TPUMEHSIEMbIC Ha KaHATTM3AIIMOHHBIX CETSIX.

3. Kosnon1ibl Ha KaHAJIM3AITMOHHBIX CETSX.

4. JIrokepsl U NIepex0/Ibl Ha KaHATM3AIIMOHHBIX CETSIX.

5. CTpouTeNnsCTBO KaHAIU3AIIMOHHOMN CETH.

6. BoccranopneHue (caHalus) KaHATM3AIIMOHHBIX TPYyOOIIPOBOIOB.

7. PeMOHT 1 IPOYMCTKA KaHAIM3AILIMOHHBIX CETEH.

8. CxeMbl KaHATH3allUH.

9. TUHBI KAHAIM3ALMOHHBIX HACOCHBIX CTAHIUN.

Ilo meme 4.5. O6paboTKa, 00€3BpEIKUBAHNE U UCIIOJIB30BAHUE OCAIKA.

1. Meronsl 06e33apakuBaHUs CTOYHBIX BOJI.

2. O6paboTKa, 00e33apakuBaHUE U YTUIIM3ALIUS OCaIKOB CTOYHBIX BOJI.

3. CoopyxeHus U1 00€3BOKUBAHHUS OCAIKOB.

4. OuncTKa ¥ yTHIM3AIMS CTOYHBIX BOJ JKHBOTHOBOIUYECKUX U MTHIICBOTICCKHIX
dbepM 1 KOMITJICKCOB.

5. Coopyx’eHHsI MEXaHUYECKOM OUMCTKHA CTOYHBIX BO/I.

6. ITecKOIOBKH 1 TIECKOBBIC TIIOIIA/TKH.

7. 'opu3oHTaIbHBIE OTCTONHUKHY.

8. BepTukaibHbIe OTCTOMHUKH.

9. PajpanbHbIC OTCTOMHHKH.

10. JIByXBbsIpyCHBIC OTCTOMHHUKH.

11. bruomorndeckast OUMCTKA CTOYHBIX BOJ] B €CTECTBEHHBIX YCIIOBHSIX.

12. Tlons oporeHust 1 oSt GUITETPAITHH.

13. buonoruyeckue mpypl.

14. bromorndeckast OYMCTKA CTOYHBIX BOJ] B UCKYCCTBEHHBIX YCIIOBHSIX.

Ilo meme 5.2. OuncTKa U yTHIM3AINAS CTOYHBIX BOJI JKHBOTHOBOTUECKUX H
INTULIEBOTUCCKUX (epM U KOMILICKCOB.
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1. Cuctembl BOJOOTBE/ICHUSI MAJIOHACEICHHBIX ITYHKTOB M OTJIEJIBHO pacro-
JIO)KEHHBIX O0BEKTOB.
2. MeTtobl v COOpYKEHUS 17151 TITyOOKOM JOOUHMCTKU CTOYHBIX BO/I.

4. Ilepeuensv npumepHvlX 60RPOCOB, BLIHOCUMBIX HA RPOMENHCYMOUHO20 AM-
mecmayuio IK3ameH

1. IIpaBriia KOHCTPYHPOBAHUSA BOJOOTBOISIIECH CETH

2. IlpoaoKUTEeNIbHOCTh, THTEHCUBHOCTH M TIOBTOPSIEMOCTh JTOK/ISH.

3 OnpenaeneHue CyMMapHBIX pacXoJ0B CTOYHBIX BOJ OT OTJAEIbHBIX BUJIOB BO-
nonoTpeduTesne.

4. OCHOBBI CTPOUTENTBCTBA BOAOOTBOIAIICH CETH

5. I'myGuHa 3a105KeHusI BOJAOOTBOISIIECH CETH.

6. [IpaBusia KOHCTPYUPOBAHUS BOJOOTBOISIICH CETH.

7. CucteMbl BOJ0OTBeIeHUS. BBIOOp crcTEM BOJIOOTBEACHUS

8. OnpeneneHne pacueTHbIX pacXxoJI0B Ha y4aCTKaX CETH

9. ®opMbI IOTIEPEUHBIX CEYCHUHN TPYO U KOJIJIEKTOPOB

10. MeToanka ruipaBiIndeCcKoro pacuera BOJOOTBOASAIICH CETH

11.CocrapneHue mpo10a6HOTO MPoduis KOJIIEKTopa

12.0mnpeneneHre pacyeTHBIX PACX0JI0B CTOUYHBIX BOJI HA YUacTKaX CETH

13. NcxonHble JaHHBIC JJIs1 TPOCKTUPOBAHUS CHUCTEM BOJIOOTBEICHUSI

14. MeTtoauka pacyeTa JroKepa

15. Cxema BOAOOTBEICHUS U €€ PJIEMEHTHI

16.MeToauka ruIpaBInYECKOro pacyeTa BOJOOTBOASLIEN CETH

17 Omnpenenenrie cyMMapHbBIX PacXxoJOB CTOYHBIX BOJ OT OTIENbHBIX BHUJIOB
BOJIONIOTpEOUTENEH.

18. IlpaBuiia KOHCTPYHPOBAHUS BOAOOTBOASAIIECH CETH

19. Onpenenennie pac4E€THOIO pacxojia J0KIEBBIX BOJI

20. CMOTpOBBI€ KOJO/IIBI HA BOJOOTBOAIICH CETH

21. OnpenaeneHre pacyeTHBIX PAcX00B OT OTJASIBHBIX BUJIOB BOJOTIOTPEOHTE-
eun

22. CocraBieHue IpoAoILHOTO PODHIIS KOJIIEKTOpA.

23. Pacuetnoe Hacenenue. Hopmbl BogooTBeneHus, KodhGUIHEHTH HEPABHO-
MEpPHOCTHU BOJOOTBEACHUSI.

24. . JTrokepsl, 3CTakaJbl U MEPEXOAbl YEPE3 PEKH, OBPATU U KEJE3HBIE I0POTU

25. Ctaausi IpOEKTUPOBAHUS M OUEPEHOCTh CTPOUTENHCTBA

26. CKOpOCTH, YKIIOHBI U HAMOJHEHHUS, IPUMEHSIEMbIE MIPU pacueTe caMoTey-
HBIX BOJIOOTBOASIIIUX CETEH

27.PexxuM TeYeHHS KUAKOCTEW B CHCTEMAxX BOJIOOTBEICHUS. | MapaBInyecKue
XapaKTEPUCTUKHU MTOTOKA

28. BpICOTHOE MTPOEKTUPOBAHUE BOJIOOTBOISIIEN CETH

29. PacuetHblie popMyibl, TaOIUIIBI, TpadUKA 1 HOMOTPAMMBI JJIsI pacyeTa ce-
TE€W BOAOOTBEICHUS

30. PacnionoxkeHre BOAOOTBOAIINX CETEH B MOMEPEUHOM MPOUIe YIHIL

31. BogootBoasiiiue TpyObl U KOJUIEKTOPHI

32. OnpeneneHne pacyeTHOTO pacxoaa JOKIAEBBIX BOJ

33. OnpeneneHne pacueTHbIX paCX0J0B CTOUYHBIX BOJI HA YYACTKAX CETH
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34. IlepenagHpie KOJOALBI U UX MTOAOOP

35. 3amuTa TpyOONpPOBOIOB OT arpECCUBHOIO JIEUCTBUSL CTOYHBIX U TPYHTOBBIX
BOJ

36. OnpeneneHre pacyETHBIX PACXOJIOB CTOYHBIX BOJ OT OTAECIBHBIX BHUIOB
BOoJIONIOTpeOUTENEH

37. CKOpOCTH, YKJIOHBI U HAIIOJHEHHUsI, IPUMEHSIEMBIE TP pacueTe camoTed-
HBIX BOJAOOTBOASIIMX CETEH

38. 'uapaBnuueckoe UCIbITaHHE TPYOOIIPOBOIOB

39. BpICOTHOE TPOEKTUPOBAHUE BOJOOTBOIAIIECH CETH

40. YcTpoicTBO BOJOOTBOASIILIUX CETEH B OCOOBIX YCIOBUAX

41. OnpezesieHHe pacYETHBIX PACXOJ0B CTOYHBIX BOJ Ha YYaCTKaxX CETH

42. DkcrutyaTalys BoI0OTBOsAIIEH ceTh. TexHuka 6€301macHOCTH

43. PacuetHoe HacesneHue. Hopmbl BoooTBeieHNs, KOA(DPUIIMEHTH HEPABHO-
MEPHOCTH BOAOOTBEICHUS

44. ITlepekayka CTOUYHBIX BOJI

45. Pacuetnblie (hopmynibl, TaOIUIIbI, TpadUKU U HOMOTPAMMBI JIJIsl pacyeTa ce-
TE! BOJIOOTBEACHUS

46. U3mepeHue KoamvecTBa aTMOC(EpPHBIX 0CATKOB

47. Meronuka TUIpaBINYeCcKOro pacyeTa BOJIOOTBOISIIEH CETH

48. KoHCTpyHnpoBaHHE TOXKIEBON CETU

6.2. Onucanue nokasarteJieil U KpUTepHeB KOHTPOJIA YCIeBaeMOCTH, ONMCAHHE
IIKAJI OlleHMBAHUSA

Jlist olleHKM 3HaHWM, YMEHW, HAaBBHIKOB U (DOPMHUPOBAHMS KOMIETEHIIMH TI0
JMCHIHUIUIMHE MOYET TPUMEHIThCS OalIbHO-PEHTUHIOBAs/TPAIUIIMOHHAS CUCTEMa
KOHTPOJISI ¥ OLIEHKH yCIIEeBAEMOCTH CTYACHTOB.

B ocnoBy 6annsHO-peiiTunroBoii cuctemsl (BPC) monoxensl npuHIMIGI, B CO-
OTBETCTBUU C KOTOPHIMU (DOPMHUPOBAHHUE PEUTHHIA CTYACHTA OCYIIECTBIAECTCS B XO-
JIe TEKYIIEro, MPOMEXKYTOUHOTO KOHTPOJISL ¥ TPOMEKYTOUHOM aTTeCTallii 3HAHUH.

Tabmumna 7
HIxana Ik3amen/
. 3auer
OlleHUBaHHUS 3ader ¢ OEHKOH

85-100 OTiIn4yHO

70-84 Xopo1io 3auer

60-69 Y 10BAETBOPUTENBHO

0-59 HeynosnetBoputensHo He3aueT

HpI/I HCIIOJIB30BaHHUN Tp&I[HHHOHHOfI CUCTCMBI KOHTPOJIAA U OLICHKHU YCIICBACMO-
CTH CTYACHTOB AOJIDKHBI OBITH NpcaAcCTaBJICHbI KPUTCPHUH BbICTABJIICHHA OLICHOK IIO 4YC-
TBIpeX6aHHBHOﬁ CUCTCMC (OTIIMYHO», «XOPOIIO», KyAOBJIICTBOPUTCIBbHO», «HCYI0-
BJICTBOPHUTCIBHO» o0 «3adcT», KHE3a4YCT».
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Kpurepuu oueHnBaHust pe3yJbTaTOB 00y4eHUS

Tabauna 8
YpoBenb ycneBa-
Kpurepun onennBanus
eMOCTH
3acayXUBaeT CTYAECHT, OCBOMBILNI 3HAHUS, YMEHUS, KOMIIETEHLIUN U
TEOPETHUYECKHA MaTepHral 06e3 mpoOeIoB Ha BHICOKOM KaueCTBEHHOM
JocTaTo4HbIi YPOBHE; IPAKTUYECKNE HABBIKU MPOPECCUOHATBHOI'O IPUMEHEHHUS
(3auTeHo) OCBOCHHBIX 3HaHUI C(HOPMUPOBAHEI.
KoMniereHuum, 3akperui€éHHbIE 32 JUCHUIUIMHON, CGOPMHUPOBAHBI HA
YPOBHE — BHICOKMIi / Xopoumii (cpeaHuii) / 10CTATOYHBIIA.
Y FT———— 3acoyxuBaeT CTY/ICHT, He OCBOMBUINH 3HAHMS, YMEHUS, KOMIIETCHIIMU U
(He 3auTeno) TEOPETHIECKHH MaTephall, IPAKTHECKHE HABBIKH He c(opMUPOBaHBHI.
KoMnereH1IMM, 3aKpEIUIEHHBIE 32 TUCLHUIUIMHON, He C(hOPMHPOBAHBI.

7. YueOHO-MeTOAUYECKOEe M HH(POPMALIMOHHOE o0ecTieyeHHe TUCIUNINHBI
7.1 OcHOoBHAas JUTEpaTypa

1. TTanunoBa, M. . BopocHabkeHHEe U BOAOOTBEICHHE ;| YUSOHUK U MPAKTHU-
kym 1151 By3oB / W. W. [laBnunoBa, B. U. baxenos, U. I'. I'yOuii. — 5-e u3., nepe-
pab6. u qon. — Mocksa : U3natenscTBo IOpaiit, 2022. — 380 ¢. — (Bricmiee obpa-
3oBanue). — ISBN 978-5-534-00626-1. — Tekct : anekTpoHHbIH // OOpazoBaTeb-
Has riatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/488857

2. ®eodanos, FO. A. MuxeHepHbIe CETH: COBpPEMEHHBIE TPYObI U U3AETHUS JIJIS
PEMOHTA M CTPOUTEILCTBA : yueOHOoe mocobue s By30B / F0. A. deodano. — 2-¢
u3., nepepad. u gomn. — Mocksa : U3mpatensctBo FOpaiit, 2022. — 157 ¢. — (Bwic-
mee oopazoBanue). — ISBN 978-5-534-04169-9. — Texkcr : anekrponHsiii // O6pa-
3oBaTenbHas miardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/491605

3. Kypoukun, E. 0. HHxkeHepHbIE CHCTEMBI BOJIOCHA0KEHHUSI, BOJIOOTBEIC-
HUS, TEIJIOTa3ocHa0XkeHus : yueOHoe mocooue st By3oB / E. F0. Kypoukun, E. II.
JlamkuBckuii. — Mocksa : U3natensctBo FOpaiit, 2022. — 151 ¢. — (Bricmiee 06-
pazoBanue). — ISBN 978-5-534-14904-3. — Texkct : snekTpoHHBIN // OOpa3oBa-
tenbHas iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/496957

7.2 JlonoiHUTEJIbHAS JIUTEPATypa

1. Xyprun, P. E. BHyTpeHHUE cucTeMbl BOJOCHAOKEHUS M BOJOOTBEICHUS :

yaeOHoe mocobue : B 2 yactax / P. E. Xyprun, B. A. HeuntaeBa. — Mocksa :
MUCHU — MI'CY, 2020 — Yacts 1 : Bogocnadxenne — 2020. — 84 c¢. — ISBN
978-5-7264-2346-3. — Tekct : 27eKTpoHHBIN // JIaHb : 3MEKTPOHHO-OMONMHMOTEYHAs

cucrema. — URL.: https://e.lanbook.com/book/165174

2. Kabnykos, Oner Bukropopuu. DKCIUIYATALIUA 1 MOHUTOPUHI
CHUCTEM U COOPYXXEHUU: yue6Hoe mocobue / O. B. Kabiykos; Poccuiicknii
rocy1apcTBeHHbI arpapHbiii yHuBepcuteT - MCXA umenun K. A. Tumwupszesa
(MockBa). — DneKTpoH. TeKCToBbIe 1aH. — Mocksa, 2018. — 286 ¢. — Komnekuus:
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YyeOHass u  yuyeOHO-MeTonMuecKass JjurepaTrypa. — Pexum  noctymna
http://elib.timacad.ru/dl/local/umo353.pdf

3. KoueroBa, Huna I'ennagueBHa. CellbCKOXO3SHCTBEHHOS BOIOCHAOKECHUE U
oOBogHEHUE Tepputopuii: metonuueckue ykasanus / H. I'. KoueroBa, 3. E. Hazap-
KkuH; Poccuiickuii rocytapcTBeHHbli arpapHbiil yHuBepcuteT - MCXA nmenn K. A.
TumupsizeBa (MockBa), UHCTUTYT Menuopanuu, BOJHOI'O XO3SMCTBA U CTPOMTEIb-
ctBa umeHu A. H. Kocrskoa, Kadenpa cenbCckoxo3sHCTBEHHOIO BOJOCHAOXKEHUS U
BOJIOOTBEICHUA. — DJEKTPOH. TeKCTOBbIE JaH. — MockBa: PTAY-MCXA um. K. A.
TumupsizeBa, 2018. — 78 c.: puc., tabn. — Komiekuus: YueOHas u ydeOHO-
METOAUNYECKAS auTepaTypa. — Pexum JOCTyma
http://elib.timacad.ru/dl/local/umo305.pdf

7.3 HopMaTHBHBIEC IPABOBbIEC AKThI

1. CIT 31.13330.2012 Bogocna6xxenue. Hapy>kHbIe CETH U COOPY>KEHHUS.

2. CI1 32.13330.2012. Kananuzanus. HapyHbie ceTH U COOpYKEHUS.

3. CII1 66.13330.2011 [IpoexTupoBaHue U CTPOUTEIHCTBO HATIOPHBIX CETEH BO-
JOCHA0XKEHUS U BOJAOOTBEACHHUS.

7.4 MeTogu4ecKue yKa3aHHsl, peKOMEHAAUMH 1 IPyrue MaTepuajbl K 3aHATHAM

1. Kutka JI.A., Ounctka CTOYHBIX BOJI: MeToandeckue ykazanus / JI.A. KBut-
ka, D. E. Hazapkun; Mocksa, 2018 — 68 c. (http://isvov.ru) (OTKpBITBIH JOCTYII)

8. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«/HTepHeT», HeOOXOAMMBIX JAJIS OCBOCHHSA IUCIHUIIMHBI (MOXYJIA)

1. Dnexrponnslii katanor Hayuyno-Texnnueckoiit bubdaunorexkn Kadeapsi ¢/x
BojocHa0keHus U Bogoorseaennss PTAY-MCXA (http://isvov.ru)

9. [lepeyeHb NPOrpaMMHOIro odecneyeHusi 1 HHGPOPMAIMOHHBIX CIPABOYHBIX
cUcTeM

1. www.consultant.ru Cnpasounas npasosas cucmema «KoncynomanmlILuiocy.

Tabnuua 9
IlepeyeHb MPpOrpaMMHOro oOecneYeHust
HaunmeHoBaHnue
Ne . HanMeHoBaHHue Tun I'on
pasaeJia yueOHOM ABTOp
n/n NPOrpamMMbl NPOrpamMMbl pa3padoTKu
AUCHHILINHBI (MO1YJIsT)
OcHogHbie npasuia KoH-
1 |cmpyuposanus xananu- ABTOKaZ I'paduueckas |  Autodesk 2011
3AYUOHHDBIX cemell.
Hopmel, pexumel 1 pac- PacuerHas,
2 |4eTHbIe pacxoJbl BOJIO- Microsoft Office | paGoTa ¢ Ta6- Microsoft 2010
OTBEJICHUS. JULaMu

10. OnucaHue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HE0OXOTUMOH J1JIA
OCyLIeCTBJIEHHS 00Pa30BATEJIBHOIO MPOIeCca MO JUCHUILINHE (MOTYJII0)

Tabnuia 10
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http://elib.timacad.ru/dl/local/umo305.pdf
http://sv777.ru/index.php/aktualizirovannaya-redakciya-snip-sp/sp-66133302011-proektirovanie-i-stroitelstvo-napornyx-setej-vodosnabzheniya-i-vodootvedeniya-s-primeneniem-vysokoprochnyx-trub-iz-chuguna-s-sharovidnym-grafitom.html
http://isvov.ru/

Ceenenusi 00 00ecne4eHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay M TOPUSIMH,
Ka0OMHETaMH, J1a00paTOPpUAMHU

HanmeHoBaHMe crieniHaJIbLHBIX IOMeIIle-

HUI U IOMELUEeHU NJI CAMOCTOSATE Ib-

HOM padoThI (N2 yueOHOr0 Kopmyca, Ne
AyJAUTOPUH)

OCHaHIeHHOCTL cnelnuaJbHBIX MOMeEIIeHN 1 10~
MellleHUH IJI CaMOCTOSITeAbHOM paﬁoTbI

1

2

29/104

1. ITapTe1 — 21 mT.
2. Ctyabs -33 mt
3.Mocka mejioBas -1 1mir.
4.Komnbrorep Pentium-1II 4.
(210134000000013).2000 r.*
(210134000000014) 2000 r.*
(210134000000015).2000 r.*
(210134000000016) 2000 r.*
5..ITpuntep HP Laser Jet P2035N (210134000000579)
6. Cnenpe3ak JJ1sl yIrjiepoj CO/IepsKaluX JJIKTPOI0B
(210136000002557)
7. Ilpubop Bakyymuor ¢puistpoBanusi [IBA-35
(210134000000017)2002r*
8. OcBernteanr OM-35 (210134000000018)2002 r.*
9.030narop HLO-810 (210134000000552)
10. Monomep IKOT-ECT-120 (210136000000178)
11. AHanu3artop BoabTamnepoMeTpudeckuii TA-4
(4101240000602821)
12. Konuentpatromep Ku-2m ¢ I'CO
(410124000602822)
13. OkerpakTop IJI-1 (410124000602823)
14. Teaeuzop AV-2551TEE (410134000000001)
15. B/ marautodon JVC HR J255EE
(410134000000002)
16.Konayxkromerp AHMOH-7020 (410134000000048)
17. PH-merp pH-150M (410134000000049)
18. AkBagucTuiuisaTop 3aekTp J13-10- moa789
(410134000000052)
19. Moaesab KoJIbIIeBOIi BOIOIPOBOAHOI CeTH
(410134000000053)
20. IIka¢ BeITsIKHON BII-2 (410134000000699)
21. IlIkad BurTszkuoii II2B-HXK (410134000000051)
22.Moiika 1BOHHAas1 NIPUCTEHHAs AByX4ameBass M-
(410134000000051)
23. YcrpoiicTBo A5 npocymnBanus mocyast 1193-2000
(410134000000051)
24. Ixad nnsa nadoparopHoii mocyan 44.15
(210136000000490);
(210136000000491)
25. Crou nadopaTopHsbrii 16.01 ¢ Tym00it
1200x600x750:
(210136000000492); (210136000000493);
(210136000000494);
(210136000000495) ; (210136000000496)
26. Cton 1abGopaTopuHblii 1A tTuTpoBanus 10.21.:
(210136000000497);

(210136000000498)
27. YcranoBka st 00pa00oTKH BOABI
(410124000602757)

bubnuoreka, untanpHBIN 3a1: Kopiyc 29,
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1-pr1i1 3TaX, YATANBHBINA 3411
bubnunorexa umenu H.M. XKeneznosa,
JIuctBenununag ayres, a. 2k1.

OO01EeXKUTUA
KomHaThI 119 CaMOTIOITOTOBKHU

11. MeTOHquCKI/Ie PERKOMEHIANUNA CTYACHTAM 110 OCBOCHUI0 TUCHMIIJIMHBI

Heab MeToaMYeCKHX peKOMEHIAUMH — HAY4YUTh CTyJeHTa 3(P(EKTHBHBIM
npuemam paboThl, TOMOYb MEPEUTH OT NESITEIbHOCTH, BBIMOJHAEMON MO PYKOBO-
CTBOM IPEMNOJABATEN, K AEATEIBHOCTH, OPTraHU3yeMON CAMOCTOSITENBHO, K 3aMEHE
KOHTPOJISI CO CTOPOHBI IPENOAABATENSI CAMOKOHTPOJIEM.

3agaum MeTOAUYECKUX PEKOMEHIAM .
Hayuuth cTyaenra:

. palMoOHANIbHBIM IIpHeMaM paOoThl MPU M3YYEHUH MaTepuaja U MOJAro-
TOBKE U K CJlaye IK3aMEHOB;

. 3¢ (PEeKTUBHO HUCTIOIB30BATh KOHCYJIBTAIIMU MTPENO1aBATES;

. NPUMEHSTh KPUTEPHUH OLIEHKH CAMOOIICHKH MPU M3YYEHUHU MaTepuana;

. pe3yJabTaTUBHO paboTaTh C JIUTEPATYPOH;

OcHoBHBIMU (hOpMaMU OOYUCHUS CTYJCHTOB SBIISIOTCS JICKIIMH, TPAKTUUECKUE
U J1a0OpaTOPHBIE 3aHITHS, CAMOCTOSITEIbHAs paboTa, U KOHCYIbTAIIH.

Oouwue npasuna u npuemvl KOHCREKMUPOBAHUA JIEKYUTL

1. KoHcniekTupoBaHue JIEKIIUN BEIETCS B CHELUATIBHO OTBEAECHHOM JJISl 3TOTO
TETpaau, KaKJbIi JTUCT KOTOPOM JOJKEH UMETh NoJIs (4-5 cM) AJis JOTIOJTHUTEIbHBIX
3aIUCEN.

2. Heo6xoauMo 3amuchiBaTh TEMY U IUIAH JICKIMA, pEKOMEHIYEMYIO JIUTEpa-
Typy K TeMe. 3alucu pa3/esioB JEKIHUU T0KHbI UMETh 3arOJOBKH, IOJ3ar0J0BKH,
KpPacCHBIE CTPOKH.

3. Ha3BaHHbIE B JIEGKIMU CCHUIKM HA MEPBOMCTOYHHUKU HANO IMMOMETHUTH Ha IO-
JSIX, YTOOBI MPU CAMOCTOSATENIbHON paboTe HAWTH U BIIUCATH UX.

4. B KOHCIIEKTE JOCIOBHO 3alIMCHIBAIOTCS ONPEAEICHUS MOHITHI, KATETOpUi 1
3aK0HOB. OCTaabHOE JIOJDKHO OBITH 3aMMCAaHO CBOMMU CIIOBAMH.

5. Kaxxnomy cTyneHTy HEOOX0IMMO BBIPaOOTaTh M UCIIOIB30BATh JOMYCTUMbIE
COKpalleHus: Hanbojee pacpoCTPaHEHHBIX TEPMUHOB U TTOHSITHUH.

B KkoHCIEKT ciienyeT 3aHOCUTH BCE, UTO IMpenojaBaTeb MUILET Ha JIOCKE, a
TaK)Ke PEKOMEHIYEeMbIE CXeMBbl, TAOJUIIbI, TUarPaMMBbI U T.]1.

6. [Ipocnymiannyto JIEKIHUIO HEOOXOIUMO HE3aMeIUTENBHO MPopadoTaTh, 4TO
3HAYUTEITHLHO SKOHOMUT BPEMS U CITIOCOOCTBYET JIyUIIEMY YCBOCHHUIO MaTepHaIa.

MeToanuyecKkue peKOMeHAAHUsA M0 padoTe ¢ JUTEPaATypOil

Ocoboe MecTo cpear BUIOB CAMOCTOSTEILHON paboThl 3aHUMAET padoTa C JIH-
TEepaTypoOu, SIBJIAIONIAsICS OCHOBHBIM METOJOM CaMOCTOSITEILHOTO OBJIA/ICHUSI 3HAHU-
amu. [lepeuenbp u 00bEM NUTEpPATypbl, HECOOXOAUMOMN I U3YUYEHUS AUCIUTLIUHBI
«HacocHble cTaHIIMM BOJOCHAOXKEHUS U BOJOOTBEICHHUS», OMPENEseTCs] Iporpam-
MOH Kypca U JpYrUMU METOJIMYECKUMHU PEKOMEHIAIIUSMHU.

Bcro nuteparypy MOXKHO pa3feiuTh Ha YUeOHUKU U y4eOHbIE U METOJAUYECKUE
nocoOusi, Hay4YHble MOHOTPa(UUYECKHE MCTOUYHUKHU, HAYYHBIE MYOIUKAIIMU B MEPHUO-
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nudyeckor medatu. M3 HUX MOXXHO BBIACIUTH JUTEPATYpPy OCHOBHYIO (PEKOMEHye-
MYI0), TOTIOJIHUTEIIbHYIO U JIUTEPATYPY AJIS YIIIYOJIECHHOTO U3YyUYECHUS JUCIUTLINHEI.

N3ydeHnrie AMCHUILIMHEI ClIeyeT HAYMHATh C YUYEeOHHUKA, TOCKOJIBKY YUYCOHUK —
3TO KHUTa, B KOTOPOW M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHHUH IO OMNPEICICHHOMY
MpeaMETy B COOTBETCTBUHU C LIEISAMU U 3ajjauaMu 00y4YeHUs, YCTAaHOBJICHHBIMU pado-
4eil mporpaMMoi U TpeOOBaHUSMHU JTUIAKTUKH.

[Ipu pabote ¢ TuTEpaTypOit pEeKOMEHAYETCS:

- MEJJIEHHO MPOYUTATh TEKCT, CTAPAACHh MTOHATH CMBICI U3JI0KEHHOTO;

- BBIJICJIUTH KJIFOUEBBIE CII0BA B TEKCTE;

- IOCTapaThCsl MOHATH OCHOBHBIE UJIEH, TTOATEKCT U OOIIMI 3aMbIcel aBTOpA.

- HE TePATh U3 BHUJIa OOIIUH KOHTEKCT U HE MOTPYkKAThCSI YpEe3MEPHO B JACTAIIH.

- MPOBECTH KPUTUUYECKUM pa300p TEKCTa C MOCIEAYIOININM KOHCTIEKTUPOBAHUEM.

- OTBETUTH MOCJIE MPOUTEHUS HA BOMPOCHI, TOJATOTOBIEHHbBIE K TEKCTY.

HemanoBaxkHyro pojib UTparOT 3allMCH, CJEJaHHBIE B MPOLECCE YTCHUSI MaTe-
puana. OHU SABIAIOTCS CEPbE3HBIM MOJCIOPHEM B MOATOTOBKE K AK3aMEHaM, T.K. M03-
BOJISIIOT BKJIFOYATh TUIYOMHHYIO TIaMsITh U BOCIIPOM3BOJIUTH COJIEPKAHUE paHEE IPO-
YATAHHOW KHUTH.

Cy1iecTByeT Tpy OCHOBHBIX CTIOCO0a 3aIUCH:

a) 3alUCh MHTEPECHBIX, BAXKHBIX JJIs1 3alIOMUHAHUS WJIU MOCJIEAYIOLIETO HC-
M0JIb30BaHMSI TIOJIOKEHUN U (PAKTOB;

0) mocneoBaTeNbHAasl 3aMUCh MBICJIEH aBTOpa, MO pa3zesam, TiiaBaM, aparpa-
¢am kauru. Takas 3anmuck TpeOyeT TBOpUYECKOW MepepaboTKU MPOYUTAHHOTO, UTO
CIIOCOOCTBYET MPOYHOMY YCBOCHUIO COJIEP)KAHMS KHUTH;

B) KPaTKOE€ M3JIOKEHHE NMPOYUTAHHOTO: COAEPKaHUE CTPAHUL] YKJIAJIbIBAETCS B
HECKOJIBKO (hpa3, coJepikaHHue TaB - B HECKOJBKO CTPAHHI] CBA3HOTO TEKCTa. DTOT
BUJ 3aITUCH TpoIie, OJMKe K MEPBOUCTOYHUKY, HO MPU 3TOM TBOPUECKAsT MBICIb YH-
TaTelNs MacCUBHEE, a MOATOMY YCBOCHHE MaTepuana ciadee

BaxHOU COCTaBIAIOIEH HAYYHOTO U3JAHUS SBJISETCA CIIUMCOK JINTEPATYypbl, HA
KOTOPYIO cchlmaeTcsi aBTop. [lpu BOZHMKHOBEHHWH WHTEpEca K Kakoi-To oOcyxkmae-
MO B TEKCTE MpoOIJIeMe BCETIa €CTh BO3MOKHOCTh OOPAaTUTHCSA K 3TOMY CIHCKY.

Koncyabranmuu seisitotcs 3¢ exTuBHbIMU hopmamu 00ydeHusi. OHU UCTIONb-
3YIOTCA JUISI OKa3aHMs ITOMOILIM CTYJEHTaM IPH IMOATOTOBKE K TEKYLIEW U UTOTOBOM
aTTECTAllMH, JICKIUSAM, IPAKTUYECKUM U JTa0OPATOPHBIM 3aHSATUSAM, & TaKKE UHIUBH-
JyanbHOM paOOoThl MPENoaBaTeNis CO CTYICHTAMHU, KEJIAIOIMUMH YIIYOJICHHO H3Y-
YUTh MaTEpHUall.

OcHOBHBIC pEKOMEHIALMHU ISl OPTraHU3aLMH CAMOCTOATEIbHON padoThI:

- TIepe] U3YYECHHEM HOBOW TEMBI IMTPOUIUTE «BXOJHOW KOHTPOJBY», YTO MO3BO-
JIUT BBISIBUThH U YCTPAHUTH MPOOEIbI B 3HAHUSX;

- IPY O3HAKOMJICHUU C HOBBIM Pa3€eJIOM MaTepualia ONpEICIINTE Ha PEIUICHUE,
KakMX 3aJa4 OH HAIIPaBJICH B TEOPETUYECKOM M IMPAKTUYECKOM IUIAHE, HA KaKue
npo¢eCCUOHANIbHBIX KOMIIETEHTHOCTH 00pallleH, C KaKUMH pa3jeiaaMy MpeablIyIiero
Marepuaia CBsI3aH;

- CUCTEMaTUYECKU MpopadaThiBaliTe MaTepual ayJIUTOPHBIX 3aHATUM (110 KOH-
CrieKTaM y4yeOHOM M Hay4YHOW JIMTEpaType), BHINOIHSAWTE JOMAIIHUE 3aJlaHUsl, pac-
yeTHO-rpaduueckue paboThl U yNPAKHEHUS, TOTOBbTE JIOKIAJbI /I BBICTYILJICHUM
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Ha CEMHUHApax M MPAKTUYECKUX 3aHATHUIX, TEMATUYECKUX JTUCKYCCUSAX U JEIOBBIX UT-
pax;

- PEryJsipHO MPOBOAMUTE TEKYLIUH CAMOKOHTPOJIb MPOMJAEHHOIO MaTepuaia,
MPUMEHSS ISl 3TOIO BOIPOCHI U TECTHI;

- HCTIONIB3YITEe KOHCYJIbTAlMU MPENOIaBaATENs ISl TOJIyYEeHHSI pa3bsiICHEHUH 110
CJIOXHBIM pa3jieJlaM MaTepuaia U TEeKyIIero KOHTPOJIs 3HAHMI;

- UCHOJIb3YyiTe KadenpanbHble METOJUYECKUE YKa3aHUs MO BBIIIOJIHEHHUIO Ca-
MOCTOSATENbHBIX JOMAIIHUX 33JIaHul, pacueTHO-TpaduyecKux paboT U yrnpaxxHEHUH;

Buabl u gopMbl 0TPAOOTKH NPOIYIIEHHBIX 3aHATHI

CTYIICHT, HpOHYCTI/IBHII/Iﬁ 3aHATUA, 00s13aH 03HAKOMUTKCS C TCOPCTUUCCKHUM Ma-
TCPpUAJIOM TIO TEMC TPONMYHICHHOI'O 3aHATUA, TPCABAPUTCIIBHO BBIITOJIHUB IIPOITY-
H.IGHHBIﬁ pacucT, NpUATA Ha KOHCYJIBTAIUIO K NIPCTIOAABATCIIIO IJIS IIPOBCPKU IIpa-
BUJIBHOCTH BBITIOJJHCHHOT'O pacydcTa.

12. Meroanueckne peKOMEHAAMH MPEeNoAaBATEAM 10 OPraHU3AN MU 00yYeHUsI
10 JUCHMILINHE

1. JIekmun

Hcnons3yroTcs cineayronme MeToIbl, cpeicTBa U GOpMbl O0yUCHHUS:
1. Memoowt 06yuenua. B nporiecce 4YTeHHs JIEKIIUU HEOOXOIUMO MPUBJIEKATh CTY-
JNEHTOB aKTUBHO IIPUHUMATh y4aCTUE B YCBOEHUHU U MIOHUMAHUS MaTepurana, 3a/1aBas
BOIIPOCHI U KOMMEHTHPYS OTBETHI CTYIEHTOB.
a) no xapakmepy no3HaeameabHoll 0eAmeabHOCHU

- PENPOAYKTUBHBIN,

- MPOOJIEMHBIH.
0) no ucmoyHuKy 3Hanuil.

- CJIOBECHBIH,

- HarJSIAHBINA (CXEMBl, PUCYHKH, MOJEIIHU, IPE3CHTALINH ).
Konmpons yceoenusn ocyniecTBISIETCS ITyTEM NMPOBEICHUS 3K3aMEHa

2. [IpakTryeckue 3aHATHS

[IpoBeneHne MpakTUYECKUX 3aHATUM JOJHKHO COOTBETCTBOBATh MX OCHOBHOM
1enu: GopMUPOBAHUIO HEOOXOAUMBIX YMEHUI 1 HABBIKOB.

@DopMbI TPAKTUIECKUX 3aHATUN MOTYT OBITh pa3HbIe: OOCYXKICHUE U aHAIIU3,
TECTUPOBAHUE 110 TEME 3aHITUU, U JIP.

[Ipy moAaroroBke K MPAKTUUECKOMY 3aHSTHUIO MPENOJIaBaTEN0 HEOOXOIMMO
YTOYHUTH TUTAH €r0 MPOBENCHHUS, MPOIyMaTh (GOPMYIHPOBKH U COJEpKaHUE ydeO-
HBIX BOMPOCOB, BBIHOCUMBIX Ha OOCYKJI€HHE, O3HAKOMHUTBCSI C HOBBIMU IyOJIMKaIIU-
aMU. 3aBeCTH pabOUyIO TeTPajib, B KOTOPOU YUUTHIBATH MOCENIAEMOCTb 3aHSITHI CTY-
JEHTaMH U OLIEHMBATh X pabOTy B COOTBETCTBYIOMMX Oaytax. OKa3blBaTh METOJIH-
YECKYI0 MOMOIIb CTYJIEHTaM B MOATOTOBKE pedepaToB MO BOMpocaM 00CYKIaeMOi
TEMBI.

[Ipu npoBeeHUN NPAKTUUECKUX 3aHSATUN MOTYT OBITh UCIOJBb30BAHbI Pa3iny-
HbIE METOJIbl OpraHu3alnud yueOHOM paboThl. bonee BBICOKMI YpPOBEHb CamMOCTOSI-
TEJILHOCTU CTYJICHTOB Ha MPAKTUYECKUX 3aHATUSIX MOXKET OBbITh JOCTUTHYT MpPHU pa-
00Te M0 MHIUBUAYAJbHBIM 33JJaHUSIM T10]1 PyKOBOACTBOM IpEIoAaBaTeis.
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IIporpammy paspadoraJ:
Amu M.C. K.T.H., TOIICHT

Kopotkopyuko I.FO accuctent
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PEIIEH3USA
Ha pa0o4ylo nNporpaMmy IMCUMILINHBI « BogooTBeleHHe M 0YMCTKA CTOYHBIX
Boa» OIIOII BO no nanpasiienuro 08.03.01 «CtpoutenbcTBo» npoduib
«YrnpasiieHHe BOAHBIMH pecypcaMu M NIPUPOJI00XPAHHbIE THAPOTEXHUYECKHE
COOPYKEHMSI»
(kBasM(puKkanus BbITYCKHUKA — 0aKaJIaBp)

I'pozaBom Bacunuem HBanoBuuem, npodeccopoMm Kadeapbl CeabCKOXO3si-
CTBEHHOT'O CTPOMUTENILCTBA M 3KCHEPTU3bl 00BbEKTOB HenBmwxikumoctu, ®I'BOY BO
PIAY-MCXA umenu K.A.TumupsizeBa, KaHAMIaTOM TEXHUYECKUX HayK (Hanee mo
TEKCTY PEIIEH3EHT), MPOBECHA PEIICH3UsI paboyuell mporpaMMbl JUCIUTIIUHBI Hacock
n HacocHble yctaHoBku OIIOII BO mno nampasnenuto 20.03.02 IIpupomoodycrpoii-
CTBO U BOJAONOJIb30BaHHE, HAMIPABJEHHOCTH Y NPaBJieHHE BOAHBIMHU pecypcamMu
U NPUPOAOOXPAHHBIE THAPOTEXHUYECKHE COOpY:KeHMs, (OakanaBpuar) pazpado-
tanHO B ®I'BOY BO «Poccuiickuii rocyJapCTBEHHBI arpapHblii YHUBEPCUTET —
MCXA umenu K.A. TumupsizeBa», Ha kadeape celTbCKOXO3SICTBEHHOTO BOAOCHA0-
YKEHMS1, BOJIOOTBEICHUS, HACOCOB Y HACOCHBIX CTaHIINI

PaccmoTpeB npeacTaBiieHHbIE HA PELIEH3UIO MATEpHUAIIbl, PELIEH3EHT MPHUILEI K
CJIEAYIOIINM BBIBOJAM:

1. TlpenbsiBienHas padoyas mporpaMma TUCHUIUTHHBI « MTH)XEHEpHBIE CUCTEMBI
BOJIOCHA0KEHUsI, BOJOOTBEACHUS U OUMCTKHU BOA» (najnee mo Ttekcry [Iporpamma) co-
omsemcmeyem TpeboBanusM GI'OC mo wnampaBnenuro 08.03.01 — «Crpowutensb-
ctBO». [IporpamMma codeporxcum Bce OCHOBHBIE PA3Eibl, coomeemcmeayem TpedoBa-
HUSIM K HOPMaTUBHO-METOAUYECKUM JOKYMEHTAM.

2. [Ipencrasnennas B [Iporpamme akmyanbnocms yieOHOW NUCIMIUIUHBI B
pamkax peanusanuu OIIOIT BO we noodneoxcum comnenuro — TUCIUTIIINHA OTHOCHTCS
K BapuUaTUBHOW yacTu ydeOHoro 1ukia — b1.B.12

3. [Ipeacrasnennsie B [IporpaMmMe meau IUCHUIIITUHBI COOTBETCTBYIOT TPeOO-
BaHusM OI'OC nanpasnenus 08.03.01 — «CTpouTenbCTBO»

4. B cootBercTBUM ¢ [Iporpammoii 3a nuctuminHon «HXEeHEpHBIE CUCTEMBI
BOJOCHA0XEHUS, BOJAOOTBEJCHUS U OYUCTKMA BOJY» 3aKPEIICHO 3 KOMIETEHIIUH.
Huctumumaa «HXeHepHble CHCTeMBbl BOJIOCHA0KEHHS, BOJOOTBECHUS U OYUCTKHU
BOI» U TpecTaBieHHas [IporpamMmma ciocoOHa peain30BaTh WX B OOBSIBICHHBIX Tpe-
OOBaHMSIX.

5. Pe3yabTaTsl 00y4eHusi, npejacTtaBieHHble B [IporpamMme B KaTeropusx
3HATh, YMETh, BIAJETh COOTBETCTBYIOT CIEIU(PUKE U COACPKAHUIO JAUCIUIUIMHBI U
JEMOHCTPUPYIOT BO3MOKHOCTD MOJIyYEHUS 3asBJIICHHBIX PE3YIbTATOB.

6. O6mas Tpya0éMKOCTh NTUCIHUIUTUHEI «HKEHEpHBIE CUCTEMBI BOJIOCHAOXKE-
HUSI, BOJOOTBEJCHUS U OYMCTKH BOJ» COCTaBIAET 3 3au€THBIX equHUIIBI (108 gacoB).

7. Nadopmarusi 0 B3aMMOCBSI3M M3y4YaeMbIX AUCIIUIUIMH M BOMPOCAM HCKIIIO-
YeHUs1 1yOJIUpOBaHUS B COJIEPKAHUM JUCIUILUIMH COOTBETCTBYET JEHCTBUTEIHHOCTH.
HNucuumnuaa «HXeHepHbIe CUCTEMBI BOJAOCHA0KEHUS, BOJIOOTBECHUSI U OUYUCTKU
BOJ» B3auMocBsa3aHa ¢ apyrumu gucuuminHamu OIIOIT BO u YueGHoro miaHa mo
Harmpasieanto 08.03.01 — «CtpouTenbCcTBO» W BO3MOXKHOCTH JyOJUPOBAaHMS B CO-
nepkaHuu oTcyTcTByeT. [lOCKOJIbKY MUCHMIUIMHA HE MPETyCMaTPUBACT HAIMYME
CIELUANIBHBIX TPEOOBAaHUN K BXOJHBIM 3HAHUSIM, YMEHUSIM U KOMIIETEHIIUSIM CTY/ICH-
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Ta, XOTS MOKET SIBJIISITHCS MPEANICCTBYIONICH IS CIEIUATBHBIX, B TOM YHUCJE TMPO-
(eCCHOHABHBIX TUCIHUIUIMH, UCIIONB3YIOMUX 3HaHUA B 00JacTé CTPOUTEIBCTBO B
npoecCHOHaTBHON NeATeIPHOCTH OaKagaBpa Mo JaHHOMY HaIPaBJICHHUIO TOATOTOB-
KH.

8. IlpencraBnennas [Iporpamma mpeamnoiaraeT UCIOJIb30BaHIE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHH, UCIIONIB3YEMbIC TIPH pEaTU3allid Pa3INIHBIX BHJIOB
yueOHOM paboThl. DopMbI 00pa30BaTEIbHBIX TEXHOJIOTUNA COOTBETCTBYIOT CHEIU(DU-
K€ JIUCIUATIINHBI.

9. Tlporpamma mucnuIINHBI «HXEHEPHBIE CUCTEMBI BOJIOCHAOKEHHUS, BOJIO-
OTBEJICHUS M OYMCTKH BOI» MpeAroaracT 6 3aHsITHI B MHTEPAKTUBHOUN GopMme.

10.Buapl, copepxanue U TPYIOEMKOCTb CAMOCTOSTEIIBHONW PaOOTHI CTYICHTOB,
mpejcTaBieHHbIe B [IporpaMMe, COOTBETCTBYIOT TpEeOOBaHUSAM K IMOJATOTOBKE BbI-
nmyckHukoB, conaepxamumcs Bo ®T'OC BO nampasnenus 08.03.01 — «Ctpourens-
CTBOY.

11. IpencrapieHHbple U onucaHHbIe B [IporpamMme (GOpMBI TEKYIICH OICHKH
3HaHHMH (OTpoc, Kak B (hopMe OOCYKICHHS OTIACIBHBIX BOIPOCOB, TaK U BBICTYILIC-
HUS Y y9aCTHE B JIUCKYCCHUSX, YIaCTHE B TSCTUPOBAHMH, pad0Ta HaJT KYypCOBBIM IIPO-
€KTOM), COOTBETCTBYIOT CHEIU(HUKE TUCIMIUIMHBI M TPEOOBAHUSAM K BBITYCKHHKAM.

dopMa TPOMEKYTOYHOTO KOHTPOJSI 3HAHHMHA CTYACHTOB, MPEIYCMOTPCHHAS
[Tporpammoii, ocymiecTBisieTcs B GopMe 3K3aMeHa, YTO COOTBETCTBYET CTATYCY JIHC-
IIUILTMHBI, KaK TACIMIUIMHBI BapUaTUBHOM yacTu yueOHoro nukia — b1.B.12 ®I'OC
HarpasieHnus 08.03.01 — «CtpouTeabCcTBOY.

12.®opmbl OLIEHKM 3HAHWI, TpeAcTaBlieHHble B [Iporpamme, cOOTBETCTBYIOT
cnenuurKe TUCIUILTUHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

13. VYwuyebHO-MeTOonMuYecKoe oOecreueHne NUCIMILIMHBI MPECTaBICHO: OC-
HOBHOU JIMTEPATYpOil — 2 UCTOYHMKA (06a30BBIN yUeOHUK), TOMOTHUTEIILHON JTUTEpa-
Typoil — 3 HaMMEHOBaHU, MEPUOIUYECKUMHU U3JIAHUAMHU — 3 UCTOYHHUKOB CO CChLI-
KOM Ha dJIEKTPOHHBIE pecypchl, IHTepHEeT-pecypchl — 2 UCTOYHUKA U COOTBETCTBYET
tpeboBanusam OI'OC nanpapnenus 08.03.01 — «CtpoutenbcTBO».

14. MarepuanbHO-TEXHUYECKOE OOECreYeHne AUCIUIUIMHBI COOTBETCTBYET
cnenupuke TUCIUILTUHBI «IH)XeHepHbIe CUCTEMBI BOJOCHA0KEHNS, BOJOOTBEICHHUS
M OYHCTKHU BOA» M 00ECIIEYNBAET UCIIOIH30BaHNE COBPEMEHHBIX 00Pa30BaTEIbHBIX, B
TOM YHMCJIE HTHTEPAKTUBHBIX METOIOB O0YUYEHHUSI.

15.Meroandeckne peKOMEHIANNH CTYIEHTAaM U METOJUYECKUE PEKOMEHAAINN
MPEToIaBaTeNsIM 110 OpTraHU3aINK O0YyUEHHsI TI0 NUCIHUIUIMHE JAI0T MPEACTaBICHHUE O
cnenuuke oOydeHuss mo aucnuiuinHe «MHXeHepHbIE CHCTEMBbI BOJOCHAOKEHUS,
BOJIOOTBEJICHUS U OUYHCTKH BOJIY.
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OBLIHE BBIBO/IbI

Ha ocHOBaHMM MpOBEIEHHOM PELEH3UH MOXHO ClIeJaTh 3aKJIIOUEHUE, YTO Xa-
pakTep, CTpYKTypa U coAepKaHue padodeil mporpaMmbl JUCUUILIMHBL «H)XEeHepHBbIe
CUCTEMBI BOJOCHAOXKEHHUS, BOJOOTBeNeHU 1 ouucTku Boa» OIIOII BO no namnpas-
nenuto 08.03.01 — «CtpoutenbCTBO», HAMPABICHHOCTh «YIpaBlIeHHE BOJHBIMHU pe-
cypcaMu M IPHUPOAOOXPAHHBIE TUAPOTEXHUYECKUE COOPYKEHHUs»» (KBaTu(pUKaLus
OakanaBp), paspadoranHas Cymiko B.B., K.T.H., JJOIIEHT COOTBETCTBYET TPEOOBAHUAM
®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM 3KOHOMHKH, PhIHKA TPYAA U MO3BOJIMT MIPHU
e€ peanu3aluy yCrenHo odecneunTs (GOpMUpPOBAHKE 3asBIEHHBIX KOMITIETEHIIHUM.

Penenzent: [I'poza B.U., mnpodeccop kadeapsl CceabCKOXO3IHUCTBEHHOTO
CTPOUTENBbCTBA M IKCIEPTU3bl 00bekTOB HeaBwxumoctu PI'BOY BO «PI'AY-
MCXA um. K.A. Tumupszepay,

KaHIUJIAT TEXHUYECKUX HAyK
« » 20 T

(moxmuce)
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