(efepanbHOE TOCyAPCTBEHHOE OIOJKETHOE o6pa3oBaTeNbHOE YUPEXKACHUE
BhICIIEr0 00pa30BaHKA

«ToNbATTHHCKHH rocynachBeﬂnblifl YHHBEPCHTET» -

VTBEPXJEHA
3aM. npeacenaTeins NpUEMHOM

HHa

IPOI'PAMMA

BCTleHTeJIbHOFO HCNBITAHHUA
no aucuMIUinHe «BonocHabxeHue, KaHanU3alus, CTPOUTENIbHbIC CHCTEMBL OXPAHbI
BOJIHBIX PECYPCOBY
JUISi IOCTYTAIOIIMX Ha HAIPaBIeHHE MOArOTOBKH HaYIHO-IIeJaroOrHYECKUX Ka/poB
B aCIIUPAHType
08.06.01«TexHUKa B TEXHOJIOTHH CTPOUTEIIECTBA)

®opma obyueHHA QUHAd, 3a09HAas

Toabarru 2018



1. HosicauTebHas 3aNHCKA

[IporpaMMa COCTaBl€HAa B COOTBETCTBHH C (elepaibHbIMHM TOCYapCTBEHHBIMHU
CTaH/JapTaMH.

[IporpaMma BCTYNHTENBHBIX 3K3aMEHOB IMpeJHA3HA4YCHa JUld [OATOTOBKH K
BCTYIHTEIbHOMY HCHBITAHHIO B aClUPAHTYPY IO CIEIMATBHOCTH 05.23.04 «BogpocHabxeHHE,
KaHATH3aIMs, CTPOUTENILHBIE CHCTEMBI OXPaHbI BOAHBIX PECYPCOBY.

 — NOCTYNAKOMHI HOJDKEH 3HATH! '

" TeOpeTHYECKHEe OCHOBbI MPOEKTHPOBAHHMS CHCTEM H COOPYXKCHHH BOJIOCHA0XXEHUs U
BOJIOOTBEEHHUS; METONUKY PAcyeTa CHCTEM H COOPYXXeHHH BONOCHAO0XKCHHS M BONOOTBENCHHUS;
KOMILIEKC MEP CTPOHMTENBHBIX CHCTEM OXPaHbl BOAHBIX PECYPCOB.

— MOCTYTAIOIIXN TOJDKEH YMETh!

TIPOEKTHPOBATH CHCTEMBI H COOPY)KEHHS BOJOCHA0KEHHS M BOXOOTBEICHHS; BEINOIHATH
pacueThl CHCTEM M COOPY)XEHHH BOAOCHAOKEHHS M BOJOOTBEICHHUS; BBHIIOIHATE 000CHOBaHHE
KOMIIEKCa Mep 1o 00eCIIeYEeHHIO OXPaHbl BOAHBIX pECYpPCOB.

- IIOCTYMAIOMHU TOJDKEH BJIATETD:

TEOPETHUYECKHMH OCHOBAMH NIPOCKTHPOBAHUS CHCTEM M COOPYXKCHHUH BOJIOCHAOXXEHHS ¥
BOJOOTBENCHHS; METOJMKAMHM pacuera CHCTEM M COODY)XEHHH BOJOCHAOKCHHMA U

BOJIOOTBE/ICHHSL.
2. Hopsox npoBeAeHHs BCTYNUTEILHOI0 HCIIBITAHASN

Ok3aMeH BKIIOYAET:
1. TTucpMeHHBIH OTBET Ha TEOPETHUYECKHH BOIPOC 110 BOJOCHAOKEHHIO.
" 2. TTucpMeHHBIH OTBET Ha TEOPETHUECKHH BOIIPOC MO BOAOOTBEACHHUIO.
3. IIucbMeHHBI OTBET HA TEOPETHIECKHIA BOTIPOC 110 HCTOJIE30BAHUIO BOIHBIX PECYPCOB.
4. CobeceoBaHHe IO TEME HAYYHOTO HCCIICTOBAHUA.
Jlnsg mOArOTOBKHM HOCTYIAIOIIEMY B aClUPaHTYPY BBIACIIACTCS 1-1,5 vaca. [l orBeTa paercs
3040 MuHYT.

3. CoaeprxaHde BCTYIIHTEAbHOT0 HCNbITAHAA

3.1 BopgonpoBoaHbl€e CETH

Ucrounnku BomocHabxenus. HopMel H 0OBeMBI BONONOTPeONeHHA. PexuMbl
BOZIONOTpeONeHHs M paboTel CHCTEM BOJOCHaOXeHus. OCHOBHBIC CXEMBI H  CHCTCMBI
BOZIOCHAOKeHAs. [IpOEKTHpPOBaHHE BOJOBOZOB M MATHCTPATbHBIX BOIONPOBOJHBIX CETEH.
VCTpolcTBO BONOIPOBOIHEIX CETEH M COOPYXXCHUN HA HHX.

3.2 BoaooTBoagimHe ceTH

HopMbI B 06beMBI BOZOOTBeIeHHS. PexxuMbl paboThI CHCTEM BOJIOOTBEICHHS. OCHOBHBIE
CXEMBl M CHCTEMBI BOJOOTBEJEHHSA. IIpOEKTHpOBAaHHE BOJOOTBOMSINMX CeTeH. YCTPOHCTBO
BOJIOOTBOJAIIMX CeTel M COOPYXEHUH Ha HHUX.

3.3 Bopnpo3abopHble COOPYKEHHS

CoopyXeHHs Ui TpHeMa BOIBI H3 MOBEPXHOCTHBIX HCTOYHHKOB. COOpYXCHHS UL
HpHeMa MO3EMHBIX BOJI.

3.4  OuucTKa NPHPOAHBIX BOJ

CocTaB IPHUPOJHBIX BOJ, OCHOBHBIE METOJBI M TEXHOJIOTHYECKHE CXeMbI 00paboTKH
pofbl. KoarynupoBaHHe M COOpYXeHHs Koaryasuuu. IlpessapurenbHas oGpabOTKa BOJBL
OrcrauBanue Boapsl. PunbrpoBanue Boxasl OOes3zapaxupaHue BoAbl Jle30mopamust BOJIBL
Oco0bie BHIBI 00pabOTKH BOIBL.



3 5 O!mcnca CTOYHBIX BOJ
- CocTaB CTOYHBIX BOJ, OCHOBHBIE METOJIBI M TEXHOTOTHYECKHUE CXEMBI 06paboTku CTOKOB.
7'~Me\a}mqecxaﬂ OuMCTKA CTOYHBIX BOA. bHojmornueckas OYHCTKA CTOYHBIX BOJL. Oco61>1e BH/JIbI
06pabOTKM CTOUHBIX BOA. '

3.6 ° BogocHabkenue u BOIlOOTBelleHPle MPOMBIILJIEHHBIX PeANpPUATHH

‘Hopmel BozmomoTpeQeHus Ha XO3SWCTBEHHO-TIUTHEBBIE W NPOM3BOJCTBCHHBIE HYK/IbI

'npOMblmneHHblx npeanpuatuii. Bogomoaroroska Hpennpmmu pasaIMIHbIX oTpacien
. IPOMBIIAEHHOCTH.

Ovmcma CTOYHBIX BOX npennpmmn pa3iIMYHBIX OTPAc/ed MPOMBILICHHOCTH.

3.7 . KoMIjleKcHOe HCMoib30BaHNe BOIHbIX PecypcoB

Boxitbie pecypcbl  Poccun. KONOTMYECKHE, CAHWTApHbIE M COLMANbHBIC acleKThbl
| peLeHus BOIOXO3SHCTBEHHBIX MPOBJIEM. Boiox039HCTBEHHDIH KOMIUIEKC M TMEPCTIEKTHBDI Cr0
pa3BuTUs. BoM0OXpaHHbIE MEPOTIPHATHS. OCHOBBI TEXHUKO-IKOHOMHYECKOTO aHamu3a Mphu
: .npoeKmposaﬂnu BOI[OX035{PICTB€HHOFO KOMHneKca ' :

4. KpnTepnn H HOPMbI ouemm

. ®opma . ‘ .

IpoBeleHHH ' KputepHn v HOPMBbI OLEHKH
IK3aMeHa , '

B nucbMeHHOM «OTIAYHO» eClIM FK3aMEHYEeMbIH [TPaBUJIbHO, YETKO U B
‘(popme 1o ' Co _ " | moHOM 00BEME H3I0KHIT TEOPETHUECKUI
ouneraM | Marepual, MposBUB MOJHYIO

L - ' CaMOCTOSITEILHOCTD M TBOPUECKHUH MOAXOA NIPH
06OCHOBAHHH YTBEPXKACHUH, OTBETHI Ha.BCC
TEOPETUUECKHUE BOIIPOCHL.
«XQPOLIO» - | ecim oTBeT B LIENOM OTBEYAET TPEOOBAHUM K
' " | ouenke "OTAMYHO"; HO, npoBepsieMblii JomycKan
OTAENbHbIE HETOYHOCTH, BBI3BAJl
HeoGXOAMMOCTb AOTIONHHTENbHBIX
(YTOYHSIOIIMX) BOIIPOCOB U JaJl Ha HUX
TIpaBHJIbHbIE OTBETHI
«YJIOBJICTBOPUTENLHOY | -€CIH TpoBepsAeMBblii OKa3all OpH OTBETE 3HAHUS

OCHOBHOTO y4eGHOTr0 MaTepHana, Ho
3aTPYAHSIICS TTOATBEPIUTH TEOPETUUECKHE
MOJICKEHHSI KOHKPETHBIMH HpHMepaMH HITH
060CHOBATh UX, JOKJIBIBA] MaTeprall
HEIOCTATOYHO YETKO, HHOTAa TpeboBai |
HABOJISILLIMX BOMPOCOB, OTBETHI Ha 11Ba
TEOPETHUECKHX BONPOCa.

«HEYIOBNETBOPUTCABLHOY | €CIH ﬂpOBepHCMbIH nonycxaﬂ rpy6bie OLIHOKH
' o [pH OTBETE Ha MOCTABAEHHbIE BONPOCEL, HE 3HAN
TOPSIOK MPUMEHEHHA MO HeHHbIX 3HAHUH HA
npaktuke. He oTBeTN Ha TEOPETHUYECKHE
BOTIPOCHI.




5. " Bonpockbl K 9K3aMeHy

Bonpocer

OCHOBHBIE KATErOpHH NOTpeOHTeNeH BOIAbI — HACENCHHBIE TIyHKTBI, MPOMBIILUICHHbIE

peipUsITHS, SHEPreTHIECKHE ODBEKTRI 1 CeNbCKOXO3SHCTBEHHBIE IIPOU3BO/ICTBA.

Hopmbl BomonoTpeCieHNs Ha XO3MACTBEHHO-MHUTHEBbIC HYKIBL U TIPOU3BOJICTBEHHbIE
LENH. ' :

VaenpHOE BOAONOTpeDIIeH e B HACEICHHBIX yHKTaX PO B COOTBETCTBUH C MOBLILICHHCM
CTereH! 6/1aroycTpoiicTBa HaCceICHHBIX MECT. '

VMeHbUIEHUE YATbHOIO NOTPEO/ICHHs BOAbI Ha TeXHUYECKHE Hy)Ibl TPOMBILLICHHOCTH
3a CUeT BBENCHWS CHCTeM OBOPOTHOTO BOAOCHAOXKCEHWS W NOBTOPHOIO HCHOJIBL3OBAHMA
OUHULIEHHBIX CTOUHbIX BOJL

Pacxo/ibl BOJbI HA TYLICHUC [10)KApOB B ropojax 1 B HpOMbIUiHeHHOCTH. )

OB1ai cxéma BOJOCHAONKEHH 1 e OCHOBHBIE DJIeMEHThl. CTOUHHKH BOJOCHAOKEHHS
*|.(mOBEpXHOCTHBIE U MOJI3EMHBIE)  BX 00IiIad XapaKTepUCTHKA. ' ~

"I OcHOBHBIE OCOGEHHOCTH CHCTEM BQIOCHAOXEHMS TIPOMBIIITICHHBIX IPENNPUATHH TIPH
[PSIMOTOYHOM, [IOCIICIOBATENBHOM K 000POTHOM UCII0JIb30BAHUH BOJIBL :

PeskiM OTpeBIenust BOAbI HACENEHUEM JUIS XO3SHCTBEHHO-TTHTBEBBIX neneit. Konebanue

pacxoaoB BOJbI B TEUECHHUE CYTOK U MO Ce€30HaM roga.B ropojax 4 nocesiKax; 4acoBLIC

k02 HIMEHTDI HEPABHOMEPHOCTH BOAOMOTPEOICHNA.

PexuM pacxXoJ0BaHHs BOJbl HE HY)KAbl MOXAPOTYLICHHA B HACCTCHHBIX MeCTax M Ha
[[POMBILITIEHHBIX TPEANPHATHAX. ‘

10,

PextiimM paGoThl OTAENBHBIX BOAOTIPOBOAHBIX COOpYXeHHH ¥ UX B3aHMHas CBs3b B oOLieH
paboTe CHCTEMbI BOIOCHA0KEHH]. - '

A1

BeiGop péxnma paboThl HAHOCOB {IEPBOTO H- BTOPOrO MOABEMA € y4CTOM rpad1KoB
BOJONOTPEOECHHUS. ' : ' :

2.

-THAPOKOJIOHH.-

PesepByapbi, KX Ha3HaueHue W' 0OOPYINOBAHME. Byapl BOAOHAMOPHbBIX GallleH, HX poiib B
cHCTeME BOJOCHAOXKEHUs, KOHCTPYKUMH H 060pyA0BaHHE BOJIOHAMOPHBIX OalleH i

13. -

| 14..

‘Onpese/iecHHe EMKOCTH PE3epBYapoB 1 OallieH, BbICOTEL GalIeH ¥ HAIgpa HacoCOB.

C_I/ICTCMI:I ﬁO)KaPOTyUIGHHH BLICOKOT'O U HU3KOTO JIaBJICHUS.

5.

“Kougurypatus BogonpoBo/Hbx cete. CetH pa3BETBICHHbBIE M KoJIblLEBble. [[pHHINIIEI

TPAcCHPOBKHM ~ BOZOTIPOBOJHBIX  JIMHHHA ~ HA . TEPPUTOPHH  HACCICHHBIX  MECT U
NPOMBIIIIEHHBIX — NPSANPUATHI.  MarucTpanbiple M PacIpeASIHTCIbHEIC JIMHUH
BOJOTIPOBOJHBIX CETEH. .

3

VueT SKOHOMHYECKUX (aKTopOB TPH ONPEACNCHUH NHAaMETPOB BOJIOTIPOBOIHBIX JIMHUM;
BIMSHME. CTOMMOCTH. MaTepuana, ykiaaka Tpy® M CTOMMOCTE 3JICKTPOSHEPrAx Ha
BEJIMUMHY AHAMETPa JIMHUHK. '

TorstHe 06 "DKOHOMHUECKOH -ckopocTH” - 1 "skoHOMHueckoM pacxoge”. CTpyKTypa
dhopMyJ1 IS QNpeeseHUst YIKOHOMUIECKH HAKBBIFOJHEHILMX (HaMETPOB BOJAONPOBOIHBIX

| TUHUH..

8.

OnpezeiieHye - MOTEPh  Hamopa B BOJIONPOBOAHLIX  TpyOax. . ['MApaBIMUECKHE
XapaKTepUCTHKM  BOJOIPOBOJIHBIX TPYO M3  Pasi4HBIX  MATCPHANIOB. W3meHnenune
FM/APaBIMYECKUX CONPOTHBICHUH BOAONPOBOAHBIX TPYO B MPOLECCE IKCILTyaTalkUH.

19,

‘OCHOBbI pacueTa pa3BETBJICHHbIX CeTeit MpH OHOM HCTOYHMKE. nutaius. Onpenenenue
"|-Hanopa B HauaNnbHOM Touke. Teopus pacteTa KoJIbLEBBIX BOJIONPOBOAHBIX CETEH.

- [20.7

CIOIB30BAHME COBPEMEHHO BBIMMCTUTENLHON TEXHMKH A -pacyeTa BOXOTNPOBOMHDIX
‘cetell. ' ' :

2

OcobeHHOCTH pacyeTa CeTell ¢ KOHTppesepByapami, ¢ HECKONLKHMH QalHAME HJIA C

HeCKO:HbKHMPI UCTOYHHKAMHN ITHTAHHUSL.




am | - , 4 _ BOFI[)Ovall | , .
22 |'Pacuer BOmOBOmOB. OmpejeneHuc Ypclia TEepeKIIoYeHHH Ha .BOJOBOJAX C Y4CTOM
~ | nonyckaemMoro CHWXEHHs No1a41 BOIbI TIpH aBapHH. " '
123. ] PacueT moapHbIX CTPYH M TOAa4H BOABI K MecTy noxapa. Omnpenenenue TpeOyeMbIX
" | HaTopoB B CETH s OOECHEdeHH cTpy#l HeoOXOAMMOW BBICOTHl B COOTBETCTBHH C
© Y| moXKapHbIMU HOPMAaMH. ' - _
" | 24. | O6iacTh PUMEHEHHUS 30HHBIX BOJONPOBOIOB. TexHudeckne U TEXHAKO-IKOHOMHUECKUE
: ‘oBoCHOBaHUS 30HHPOBAHHS BOJOTIPOBOJIOB. '
25. .| OcHoBHBIE THIBbI TPYO, IipUMEHSIEMBIX B BOJOMPOBOAAX. Yyrynnsie TpyObl. PacoHHbIE
D " .| yactu. CranbHbie TPYOHI. ' :
-1 26. | MeponpusiTus 10 3alMTe OCTATBHbIX TpyO OT KOPPO3UH. .
27. | KenezoberouHsle, 2066CTOLCMEHTHEIE, GETOHHBIE, MIacTMaccoBble TpYObi. MeponpuaTus
" | 1o 3allATe HEMETAIMYECKHX TPYO OT KOPPO3HH. B
58 | Ceenenus 0 Tpybax ‘M3 CTEKIa, MOJMMEPOB M M. CTBIKOBBIE COeAMHERUs TPyO W3
‘ pa3IMuHBIX MATEPHANIOB 1 UX cpaBHUTENbHAs olieHKa. CpaBHEHHE Pa3IMYHBIX BUIOB TpyO
n oGocHoBaHKe BHIOOpA THIIA W K71aCCa Tpy® B 3aBACHMOCTH OT YCJIOBHI CTPOUTE/LCTBA U
1 | kentyatatuu. ' L : B '
.29. |- Vxnanka Tpy6. 'myGuna zanoxeHns TpyO6.. Tuibl ocHoBanuil Tpy6. CriocoObl mepexona
* | uepe3 eCTECTBEHHBIE M HCKYCCTBEHHbIC [PErPazibl. :
30. | OCOBEHHOCTH MOHT@Xa M yKIaakd TpyO u3 pasNMYHBIX MAaTepUanoB. MeXaHu3Mbl 1
+ . | mpucnoco6ieHus, HCNO/IB3yEMBIE NPH CTPOUTEILCTBE TpyOOIPOBOIOB.
31. | 3amBuokki, 3aTBOPbI, OOpaTHbIE, MPEIOXPAHNUTENBHBIC H-a3pallHOHHbIC KJIAnaHbl, BAaHTY3bl,
" |'nosapHble THAPAHTbI, HAPYXHbie BON03a0OPHbIE KpAHbI, KOMICHCATOPEL. Kononue! Ha
- | cetn. ToHHENHN ITPOXOJHbLE U HeripoxozHble. THnbl ynopos. :
32, Knac’cuqmicaimﬂ cnocobos 3abopa MOA3EMHBIX BOA. 1pyOdaThle KOJOALLL OypeHue
| ckBajuH Ha BOJY; KOHCTPYKIMH KOJIOALEB M MX pacter. @OunbTpbl OYPOBBIX KOJOIUEB.
. BecuubTpoBbie KOJIOJIIBL. ' . , '
337 | Tpybuateie ~BomocGopbl.  Pacuer BOZOCOOPOB ~ MPM  B3aMMOJCHCTBYIOUMX U
.| wepsammoneficTaytomux xonomax. CudoHsr TpyGuaThiX BOZOCOOPOB €O COOPHBIMH
~ KooALaMK 1 BakyyMxoTaamu. HllaxTHble KOJIOLbI, WX KOHCTPYKLIMK ¥ pacyeThbl.
'34.- | Fopu3oHTa/IbHBIC BOIOCOOPBIL. '
35. | Karrrax kJiio4el BOCXOISIIMX W HUCXOJUIIIHX.
1 36. -| Bom03a6opbl HHGHITPALHOHHOTO Tumna. 3sMeHenne ne0rUTa M KavyecTBa OA3EMHBIX BOJ
© [~ .| npu sxcruryaTanuy BoIOcOOpoB. ' ‘
"1 37.. | MickyCCTBEHHOE yBEIIMYCHHUE neGuta BogocbopoB.
-1 38. | 3oHbI caHHTAPHOH OXpaHbI NOA3EMHDBIX HCTOUHUKOB.
136 [ OcHOBHbIE THIIbI PEUHBIX BOJONPHEMHBIX COOPYKEHHH. Bopn6a ¢ JIOHHBIM JIBIOM H
1IYTOH. JneMeHTbl 060PY0BaHUA BOJOMPUEMHBIX cobpymeﬁnﬁ (peweTkH, IIIOCKUE H
| Bpamaromuecs ceTkH H 1p.). '
40. .| Ppibo3amuuTa Ha B0J03a60pax. ,
41. | BononpueMHbIe COOpYXEHHs OeperoBoro Tuna — pa3feNbHbIe H  COBMELICHHBIC,
BOJOTIPHEMHBIC COOPYKEHUA C CAMOTEYHBIMH cH(OHHBIMH JIMHUAMH.
42: | Qronosku. beperosble KOMOAUBL.
143, | [IpoMpiBKa CaMOTEYHBIX JIMHUH. -
-44, | BofonpHeMHbIE COOPYXKEHUA C KOBLIAMH.
145.. | BogonmpueMHble  COOPYXEHHs € BOJONPHEMHBIMH mIoTUHaMH. BojaonpueMHbie
1 L CQOpYIKEHMS € IPOPE3SAMH. o ' ' '
46, -| CoopyKeHus [Ulsl NPUEMA B! 13 FOPHBIX PEK.. ,
- 47.

"30HBI ,CaHHTapHOﬁ OXpaHbl HOBCpXHOCTHbIX ‘BOJOUCTOYHUKOB.




Bonpocsl

CucteMbl 060POTHOrO BOJOCHAOKEHUS MPOMBILIICHHBIX NPEANPUATHH U CHCTEMBI C
' MOBTOPHBIM UCNIOJIb30BAHUEM BOJbIL. ' - -

:| Cucrema npsMOTOYHOIO BOAOCHAOKEHHUS.

Bri6op crcTeMbl (IO BapuaHTaM) BOJOCHAOXECHUS B 3aBUCHMOCTH OT MOLIHOCTH H

|' y1aseHHOCTH HMCTOYHHKA BOOCHAOYMEHNS, TEMIIepaTypbl, KauecTBa MCXOJHOH BOAbI M

TpeboBaHHit noTpeduTeICH

357

TexHAKO-IKOHOMUYECKOEe ODOCHOBaHME RbIOOpa CXEMBI 060pOTHOrO BOJOCHAGKEHHUH.
CucTeMbl € TIOCJIE/IOBATERHBIM — MCMOJIb30BAHUEM  BOJBL. 3aMKHYTbIE ~ CHCTEMbI
BOJIOCHAOKEHHUS. - '

R

CoopyeHHsT IS OXAAKIEHHs. 0OOPOTHOH BOAbI. OxJTaATeNbHbIe IPYyIbl. bpbI3rabHbIC
pacceitnbl. [ paiMpHU, UX pacyeT, TUIIB! U o0opyJOBaHHE.

R

[Tokasateln KauecTBa BOALI MPUMPO/HBIX MCTOUHHKOB. TpeOoBaHHMsA, MNPEAbABIACMBIC K
HCTOUHMKAM . BojocHabxkenns. TpeboBaHMd, —MpPEABABIACMBIC K Ka4eCTBY ,  BOJbI
pa3IMYHBIMM KAaTErOpHiMH notpebutenedl. CTaHaapT KauecTa MUThEBOA BOMbI.

OCHOBHbIE METO bl OCBETEHKS U 00ECLBEYHBAHNS BOMIbI, OTCTAHBAHUE H (GuIbTPOBAHKUE,
crnoco0bl ¥ CpesICTBA MX HMHTEHCU(HKALIMH. :

' N,
-

_KoarynupoBanue, MpHMEHACMBIE BUABl KOAryJISHTOB, JO3UPOBKA M BBEJCHHE B BOIY
Koarynsnta. GokysaHTbL [loamenaunsanue. CMeciTeNy B KaMephl XJIonbeobpasoBanus,

| MX KOHCTPYKLHMH H Pacyer.

L 56, -

57.°

‘Pacuer 1 KOHCTPYKLMHM OTCTONHUKOB TOPU3OHTANbHBIX, BEPTUKATBHBIX W paMaIbHbIX.
[IpyHIUI  TOHKOCJIOMHOTO — OTCTaMBaHHMA. Tunbl 4 KOHCTPYKLUMHM TOHKOCJIOMHBIX
OTCTOMHUKOB M MX 3JJEMEHTOB (MonyeH).

Ocperienne BOJAbl NyTeM TMpoMycka €€ Hepe3 CIOH B3BEIICHHOTO OCAlKa, " THIbI
'OCBETJIMTENEH,. NCIIONBb3YEMBIX B oTeuecTBeHHOM U 3apy0exnoil mpakTuke. OCBETICHHE
BOJIbI B FBAPOLIMKIIOHAX. , :

39,

Crioco6bl puUALTPOBaHUs BOJB. MEUICHHBIE U CKOPBIC gunsTphl. YCTPOHCTBO, PacyeT H
fIpoeKTHpOBaHKe CKOPBIX GUILTPOB. [IPEHAK, NPOMBIBHEIC yCTpOICTBa, YCTpOUCTBA Aid
ynanenus u 0GpaboTRY NPOMBIBHO! BOJIBL. :

“60.

JlByxcioiHbBIE (GUIBTPBL, KPYIHO3CPHUCTDIC GUABTPBl, KOHTAKTHbIE OCBET/IUTEIN.
CBepXCKOPOCTHBIE QUIBTPBI. K : '

.j61'.

ABToMaTu3alms paboThl  (PUILTPOBATBHBIX  YCTAHOBOK. PerynupoBanie CKOPOCTH
dunerposanns. CamMornpoMbIBaIOLIKECH GunbTPLL, HaMbIBHBIE QUIABTPBL. -

62,

“Métonsl obe33apaxkuBanusa. XAOPUPOBAHHE. Onpenenenne 03 Xjopa. - YCTPOHCTBO

-| xnopatopoB. MecTa BBEACHMA XJOpa B BOIY. Bpemst xonTakTa. [IpexnopupoBaHue. u

JexJIopupoBaHue. XJI0pUPOBAHUE C aMMOHH3aLHUCH. .

163,

- XnopHoe XO3JHCTBO BOAOOYHCTHBIX cranmmii. OzoHupoBanue Boabl. Obe33apakuBaHUe
ABYOKHCBIO XJI0pa. DIIEKTPOIN3HbIEC YCTAHOBKU JUIA TOJTyUCHHA TUIIOXJIOPUTA HATPHSL.

164

Jlesnadexuns BOAbI yﬂpra(i)ldOﬂeTOBbIMH nydamu. MeToapl OopbObl ¢ 3amaxamu H
PHBKYCAMH BOJbl IPUPO/IHBIX. HCTOHHUKOB. [TpuuKHbl 1 BHBI 3apacTanus Tpyo.

CrabunnzaluvoHHas o0paboTka  BOAbl pearcHTamMu JUIA 6opubOBI ¢ KOppO3MEH H
KapOOHaTHBIMM  OTJIOKCHUAMH. VeTaHoBKa I8 CTaOHIM3aHMOHHOM 00paboTKM BOMBI
(pUIBTPOBAHUEM YePE3 MPAMOPHYIO KPOLIKY U MarHomaccy.

MeTobl yMATUeH s BOBI: PeareHTHbIC, TePMUIECKHIE U KATHOHUTOBBIC. JlexapOunnzauns
BOJIbl. CXEMbl.yCTAHOBOK PEAreHTHOr0 W KaTHOHUTOBOIO yMArHCHHA BO/BL.

MeToasl 00e3Ke/le3UBaNUs  TPHPOIHBIX . BOA: Oe3peareHTHbIC METOJbL. (ympolieHHas
adpaums — QuabTpoanue. riybokas aspauus < MOCIEAYIOLINM = OTCTaHBAaHHEM H
(unbTpoBaHueM, — MApOQUIbTPALUS,’ (uipTpoBaHHE  HAa  KApKacHbIX ¢unprpax,

_HIEKTPOKOArysuus, ABOHHas aspatus M 06paboTka B CJ10€ B3BELIEHHOTO OCalKa H

“|-puIBTPOBAHHE, AdpALKSL U JABYXCTYNEHHOE (UIILTPOBAHHE).
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1 68: .| PeareHTHBIE METO[IBI (yrpoLIeHHas a’dpanus — peareHTHoe OKUCIIEHHE (bnanpOBaHne
‘ HaropHas - ¢rortauus | ¢ W3IBECTKOBAHHEM W TOCHEAYIOUAM ~ (QUIBTPOBAHUEM,
H3BECTKOBAHHE-OTCTAMBAHUE B TOHKOCIOHHOM OTCTOHHUKE — (GUIbTPOBAHUE, AdPALU —
. pEareHTHOE OKHCIIEHHE — M&BCLTKOB&HI/IC - Koarynnpoaaﬂue — (IOKyIUpOBaHHE —
| orcraupanue. uiM obOpabotka B | Cioe B3BELIEHHOTO OCaika — (UIBTPOBAHMKE,
) ’(pnanpOBaHne yepes MOIIH(bHHHpOBaHHy}O 3arpy3Ky, KaTHOHHPOBAHHE. - IIpo6Hoe,
|7 | obe3xene3uBaHne BOIBL. Y IaNCHHUE U3 BOIBI MaprasLa. '
69.” | Metoml 06eccoNMBaHKs U ONPECHEHHS BOABL HMOHHWTOBBIH, AEKTPOAHAIHN3, AUCTHILIALHNA,
- 7. | jamopaxuBatine, 06patHbIi ocMoc. CBOHETBA MOHOOOMEHHBIX MaTEPHAIIOB.
70. | MoHooGmentble MEMOpanbl. UX THITBL. [ojtynpoxunaempie MeMOpaHbl W 110Jble BOJIOKHA
~ |'zna oBparHoro "ocmoca. O6/acTh NPUMEHCHHA  pasIHUHBIX METOHOB OHpCCHeHI/Iﬂ 1
‘ 00ecconBaHMs. :
71. AnnapaTbl JUIL OIPECHEHHUs MeTOJIaMI/I IeKTpoNHanu3a U OGPaTHOr0 0CMOCa. Tunbl
OIPECHHTENIbHBIX  IMNCTHILIALHOHHBIX YCTAHOBOK. Y[EIbHBIE PACXO/bl SHEPrHH MpH
.| ONpecHEeHHH BOJIbI PA3TUYHBIMK METOJIAMH. :
72, | Metoabl  06paGoTKH oxJaxaaolleil  BOAbI Ul NPENOTBPALLEHHA kapOOHATHBIX
1 oTnoxeHnH: dpoccbamposaﬁué MOJKHCIIEHHE,  COBMECTHOE  MOJIKUCICHHC W
| (boubampOBaHue yMsIrueHne H3BECTKOBAHNEM 1 KATHOHHPOBAHHUEM.
73." | Usrn6utopsl kopposun. O6paboTka BOJbI XHOpOM ¥ MeJHBIM Kymopocom juis 6opbObl ¢
1. | GHONOTHUECKIMH 00pacTaHUAMM ' :
1747 4O6€CKp€MHI/IBaHI/I€ BOJMBl  pEarcHTaMU. O6CCKp€MHI/IBaHI/IC © BOJABl AHUMOHHUTAMH.
|+ | ®unprpanuonHoe 06eCKPeMHUBAHUE BO/IBL : , ‘
175.:) Metobl - ynaneHus U3 BOJbI paLTBOpeHHbIX ra3oB (YrJEKHCIOTBbI, KHUCIOPOAA,
| | cepoBomoposa). Tunsl, CcXeMbl H KOHCTPYKIMH J€ra3aTopos.
176, | O6e3s0%uBaHKe OCAIKOB CTAHLKMI OUUCTKH TPUPOAHBIX BOA.
:| 77. |.Cxembl ¥ KOMITAHOBKH YCTaHOBOK M CTaHHWH BOJONOATOTOBKH. Orpeniesienie cOCTaBa,
.| BbIGOp THNA OYMCTHBIX COOpYXKeHNMH. KoMnanOoBKa y3/1a OUMCTHBIX COOPYKEHHH.
78. | BulcoTHas cXeMa OYUCTHBIX COOPYKCHUH.
XapakTepucTHKa CTOHHBIX BOA MO PasIHUHBIM  TOKa3ATENIM. MeTo/ibl - CaHUTApHO-
XHMHYECKHUX aHaTU30B CTOYHBIX BOL. '
1:80. | Yenosus obpasosanus ObITOBBIX W NPOMBILUICHHBIX CTOYHBIX BOJ, UX KnaccupuKauus.
_81.-| ®opmipoBatKe OBEPXHOCTHOIO CTOKA HA FOPOACKHX TEPPHTOPUAX U IPOMILIOLIAJKAX.
|-82. ['uapaBauecKdid  pacyeT KAHAIM3aLMOHHbIX ceTeil. (OcOOEHHOCTH pacueta CceTeH
|| nokeBol  KaHAIM3ALMH, Haumenpiunit  1uameTp Tpy6, pacueTHpie CKOPOCTH M
1 | nanomueuue TPYO W KaHAIOB, YKJIOH TPyOOIPOBOAOB. :
1 83, 1"CxemMbl M CHCTEMBI KaHaH3aLKH HaceneHbex IYHKTOB, l'[pOMbIILIHeHHbIX nnomanox u
| IPOMY3IJIOB.
© | 84. | KananuzauuOHHBIE CETH U COOPYKCHHUS HA HUX.
85. | TpeboBauusa K KayeCTBY CTOYHBIX BOL, cnycxaeMle B BOJOTOK M TOPOJICKHE
1| KaHA/IN3aLMOHHbIE CETH.
" 186, | Accumuupyrolas cnocOOHOCTE BOJOEMOB. CMelleHHE CTOUHBIX BOJ € BOIIOI/I BOJIOEMA.
: ‘CamMo0UHILEHHE BOJLOEMOB.
87..| TpebGosanus - K KQueCTBY OYMILCHHBIX CTOYHBIX BOJ, MCMONB3YEMbIX B CHCTEMAax
|| TeXHMYECKOrO ¥ OXJIAKAAIOLICTO BOJIOCHAOKEHMS.
| 88. | CMeHICHHE U YCPEIHCHHE CTOYHbIX BOLL. VcpeIHUTEIH.
'89. | MeToapl O4HGTKH CTOYHBIX BOA OT rpy6o ¥ TOHKO JIUCTICPCTHBIX npuMecei.
Brienienne u3 BOJbI BELIECTB C yJIeJbHbIM BeCOM MEHBIIIC CTUHULIBL.
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91. KOHCprKLII/II/I BLIGOD M pacyeT COOPYKEHUH MEXaHHYECKOH OYMCTKH CTOYHBIX BOJ
© | (OTCTOHHMKM,  OCBETJIMTENH, - THAPOLHKJIOHBL, uentpudyrn,  GuibTper). - IlyTH
MHTEHCH(UKALMHE COOPYKEHHH MEXAHIUECKOH OYUCTKH. . :

|[92. | PacTBOpBI, AUCTIEPCHBIC CHCTEME, JIEKTPOJIMTHYCCKAs JMCCOLMALHS, cabbie ¥ CHIIbHbBIE

| 77| HNeKTpONMTHL.  FUAPONHM3.  XHMHUA M 9neKTp14qec1<nH Tok. Pas0aBneHHble W

1 'KOHH@HTpI/IpOBaHHbIC pPacTBOPBI.

1 93. +{ OkucnTeNbHO- BOCCTaHOBI/Ireﬂbele : -npoueccu. HopMajibHbId OKUCJIUTENbHO-

.| BOCCTAHOBUTEJIBHBIA MOTEHUMAIL. ' '

1 94. .| OkucyUTeIbHBIC METOb OUMCTKH CTOUHBIX BOJL.

195, | Oxcrpakuus.,

96. - | DBanopanusi.
197, | dneraums, dekTpoduioTaliys, KOHCprKuHH 3THX COOPYXKEHHUH.
198, | Vnaneuue pacTsopetHbIx ra3o. Crioco0bl 1 cOOpYIKEHAMA.
99. - | Heitrpasusatius. CnocoObl 1 COOPYKEHUS.
100.| Koarynauus. XapaKTepncha KOJUIOI/II[HLIX cuctem. PeareHTBl M WX IPUMEHEHHE.
' DAEKTPOKOAryIsuus., :
.101.| dunprposanyne. OCHOBHbIE KOHCTPYKLIHH (bnanpOB
102.| Copbuns. IIpupoaHsle H CUHTETHYCCKUE COpOEHTHIL. KOHCprKuHs{ 9THX coopyxceHHH
- 103.| MonHblit 0OMeH. l’[poueubl M yCTAHOBKH.
| 104.] Xnopuposaue.
105, )ﬂempoxummecxoe OKHCJICHHE U BOCCTAHOBIIEHHE paLTBOpCHHLIX BELLECTB. .
{7106, Metombl -~ 0becconuBanus  CTOYHBIX " BOA.  DNeKTpofManu3.. YIbTPOdUIbTpALHs.
"~ | Tunepdmiprpanus. JucTrlignus. ' : '
107. _'TepMqucme METO/IbI 06pa60TKI/I crounbix Boj1. KoncTpykuuu coopysxenu#t. ITpoueccrt n

.1 . | ycTaHOBKH.

T108.] Metoanl . 00paboTKi (yIoTHEHHE, —CcTa0MIM3aUKA, cOpaxkuBaHHE, peareHTHoe H
OespeareHTHOE 00€3BOKUBAHMUE, o6e33apaxnBanue, OuoTepMudecKas o6pa60T1<a CylIKa,
‘CUIAHME) W YTHIIH3ALIUS OCA/IKOB. :

109.| Brosoruueckre METO/Ibl OUACTKU MPOMBIIICHHBIX CTOYHBIX BOJ.

110.| CymiHOCTb 6MOJOTMYECKOTO METO/A OYUCTKH NPOMBILIICHHBIX CTOMHBIX BOAL.

111.| Ponb MHKpOOPTraHN3MOB U 3HAYEHHE OTAC/BHBIX [Py B OUYHMCTKE CTOYHBIX BOJL.

112.] CoopyskeHnst  ans  GUONOrUYECKOH  OUMCTKM - IPOMBILIICHHDIX CTOUYHBIX BOA, HX
' KOHCprKuMu ¥ NPUHLAT paboOThI (aapOTeHKu GUOPUIBTPBI, MeTaHTeHKu 6n0nomqec1<ue

: npyibl).

4+ 113.} Tytn uHTeHCHbUKALMK coopymefmu 6nonomqec1<on O4UCTKHU (OKCI/ITGHKI/I (JIOTOTEHKH,

1 | 6rnocopbepel).

114, Meto/ipl 06e33apaKBAHHUs CTOUHBIX BOA.

- 115.]- OcHOBHbIE PHHIMIIB CO3/IAHAS 3aMKHYTBIX CHCTEM BOJIHOTO XO34HCTBA MPOMBILILIEHHBIX

- _HpCIalI/ISITI/ll/I : :
116 Ycnoust 'TOATOTOBKM W MCIIOJIB30BAHHA OUMIIEHHBIX CTOYHBIX BOJ B CHETEMax
TGXHI/I‘-IGCKOFO BOIOCHAOKEHUSI TPEANPUATHHN.
117.] MeToapi * OYMCTKH NOBEPXHOCTHRIX CTOYHBIX BOI JUIA UCMOJB30BAHUS B KauecTse
: “TEXHUYECKOH BOJIbI HA IPOMIIPCANPHUATHAX
118.] Ycnopus  co3nanus KOMIUIEKCHBIX CHCTEM HCMOJIB30BaHUA npommmneﬂﬂmx y3JI0B,
| KOMHAJIEKCOB ¥ paiOHOB ¢ YUETOM OUMILEHHBIX TPOU3BOACTBEHHDIX, roponcmx "
TMOBEPXHOCTHBIX CTOUHBIX BOA.
119.} OuncTka CTOYHBIX BOA OT ABTOHOMHBIX 00BEMOB.
120.] Ouncrxa ¢TOUHBIX BOJ OT HE(QTEIPOAYKTOB: METO/bI U COOPYIKCHHA.
1210

OumuctKa paJHOaKTHBHBIX CTOYHBIX BOJ.




Bonpocel

O“lHC'i‘Ka‘CTO‘{HI)IX BOJ B TrMAPOHHUKJIOHAX.

OYHCTKA CTOYHBIX BOJA B MArHUTHOM IIOJIC.

BHOJIOTHYEeCKHE IPYIbL, GHOIIATO; GOTaHU4ECKHE IPY/IBI OUYHCTKH CTOYHBIX BOX.

CeﬂBCKOXdSHﬁCTBeHHOG HCIIOJIL30BAHHE CTOYHBIX BOJ M HX OCAAKOB.

OGpaboTKa ¥ yTHIA3aLKs OCAIKOB CTOYHBIX BOJL.

T Ouucrka crounsix 8oa ot 06bekToB AIK 1 cenbxo3npeanpusTHi.

BbIHyCKI/I CTOYHbIX BOA B PEKY W BOJAOEMBL.

OCHOBHBIE KaTteropuu ﬂOTpC6I/IT€HCﬁ BOAbl — HaceﬂeHHbIC TYHKTBI, INPOMBILLIICHHBIC
HpCHHpI/IﬂTl/lH JHCPreTU4CCKUeC 00BEKTLI U C€HbCKOXO3HHCTBeHHI>IC NPOHU3BOJICTBA.

HOprI BOIIOHOTpC6JI€HI/ISI Ha X03$II/ICTBCHHO - THEBBIE Hy)KIII)l U l'IpOl/I3BOZ[CTB€HHLI€

"HENU..

Paspaﬁorann NporpaMmslI:

lloueHT Ka(beupm

<<Tennora300Ha6>KeHHe BEHTHJISALMS,
BOIIOCHa6>K¢HI/Ie U BOZIOOTBEJIEHHEN,
K.T. ‘H., JOUEHT : : , ' N.A. Jlymkun

JloueHT Ka(bez[pbl .
«TennoraszocHabxkeHuUe, BCHTHJIALMA,

'BOI[OCHa6>I<eHHe u BonoorBeneHHe K . :
K.T.H., JOLEHT . ) ca# 7 B.M. ®unexnkosn
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