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IHosicHuTEALHAA 3aNIHCKA

IIporpamma cocTtaBieHa B COOTBETCTBUM C (elepalbHbIMH T'OCYAAPCTBEHHBIMU
CTaHJapTaMH.

IIporpaMma  BCTYNMTENbHBIX SK3aMEHOB IpeJHA3HAYeHa Il HOArOTOBKH K
BCTYNUTEIbHOMY MCIIBITAHMIO B aclupaHTypy o cnenuanbHoctd 05.23.04 «BonocHabxeHue,
KaHaJIN3aLus, CTPOUTEIbHBIE CUCTEMbI OXPaHbl BOAHBIX PECYPCOBY.

— MOCTYNAKIINN JOJKEH 3HATD!

TEOPETUYECKHE OCHOBBI IPOEKTHUPOBAHUSA CHUCTEM M COOPYKEHHH BOJOCHAOXEHUS HU
BOJIOOTBE/ICHUS; METOJIMKU pacdeTa CUCTEM U COOPYKEHHMH BOIOCHA0KEHUS M BOJOOTBEACHUS;
KOMIIJIEKC MEp CTPOUTENBHBIX CUCTEM OXPaHbl BOJHBIX PECYPCOB.

— IOCTYIAOIINN T0JKEH YMeETh.

IIPOEKTUPOBATh CUCTEMBbl U COOPY>KEHHs BOJOCHA0XKEHUSI U BOJIOOTBE/ICHUS; BBIIOIHATh
pacueTsl CUCTEM M COOPYKEHHH BOJOCHAOKEHHSI M BOJOOTBEACHHUS; BBIOJIHATH 0O0OOCHOBAHUE
KOMILJIEKCa Mep 110 00eCIIeUEHUI0 OXPaHbl BOJIHBIX PECYPCOB.

- MOCTYMAIOLINH TOJDKEH BJIA/IETh!

TEOPETUYECKMMH OCHOBAaMM MPOEKTHUPOBAHUS CUCTEM M COOPYKEHUH BOJOCHAOXKEHUS U
BOJIOOTBE/ICHUS; METOAMKAMH pacdyeTa CHCTEM H  COOPY)KEHUH BOJOCHAOXEHHA U
BOJIOOTBE/ICHUS.

2. HOpﬂ)IOK NMPOBCACHUSA BCTYIIUTEC/ILHOI'O UCIILITAHUSA

OK3aMeH BKJIIOYACT:

1. ITucbMeHHBIN OTBET HA TEOPETUUYECKUI BOMPOC 110 BOJOCHAOKEHHUIO.

2. IlucbMeHHBIN OTBET Ha TEOPETUUECKUI BOIIPOC 110 BOAOOTBEICHHUIO.

3. TluceMeHHBII OTBET HAa TEOPETHYESCKHUIA BOIIPOC IO MUCTIOIB30BAHUIO BOJTHBIX PECYPCOB.

4. CobecenoBaHue MO0 TEME HAyYHOT'O MCCIIEI0OBaHMUS.
JI1s MOATOTOBKM NOCTYIAOIIEMY B acUpaHTypy Belaensercsa 1-1,5 gaca. [lnsg oTBera maercs
3040 MuHyT.

3. Cozlepslca}me BCTYIIMTEJIBHOIO HCIIBITAHUSA

3.1 BononpoBoaHblie ceTH

Hctounuku BojocHaOxeHus. Hopmbl u  o0bembl BoponorpeOiieHus. Pexumsl
BOJIONOTpeONeHUsT W paboThl cuUCTeM BOAOCHAOKEHHs. OCHOBHBIE CXEMbl U CHCTEMBI
BojlocHaOeHus. IIpoexkTupoBaHMe BOJOBOJOB M MAarucCTPajJbHBIX BOAONPOBOAHBIX CETEH.
VY CeTpoiCTBO BOJONIPOBOJHBIX CETEN U COOPYKEHUI Ha HUX.

3.2  BopoorBoasiume ceTH

Hopwmbl u 00beMbl BoooTBeAeHHS. PexMbl paboThl cucteM BojooTBeAeHUs. OCHOBHBIE
CXE€Mbl U CHCTEMBbI BOJOOTBeNEHMS. [IpoekTHpoBaHHE BOJOOTBOMSIIMX CETEH. Y CTPOMCTBO
BOJOOTBOSIINX CETEN U COOPYKEHUM HA HUX.

3.3  Bono3aGopHblie coopy:KeHHs

CoopyxeHust i mpueMa BOJbI U3 TOBEPXHOCTHBIX HMCTOYHUKOB. COOpYKEHHs s
npreMa MoA3eMHBIX BO/I.

3.4 O4ucTKa NPUPOIHBIX BOJ

CocTtaB IpUPOIHBIX BOJA, OCHOBHBIE METOJbI M TEXHOJOTHYECKHE CXEMbI 00pabOTKHU
Bosbl. KoarymupoBanue u coopyxkeHus koarynsiuu. llpeaBapurenbHas o0paboTKa BOJBI.
OrcrauBanue Boabl. PuibTpoBanue BoAbl. OOe33apakuBaHue BOJIBL. Jlezomopalrusi BOJBI
Oco0ble BUIBI 00paOOTKH BOJIBI.



3.5 O4HCTKA CTOYHBIX BOJ

CocTaB CTOYHBIX BOJI, OCHOBHBIE METO/Ibl U TEXHOJIOTHUYECKHE CXEMbl 00paOOTKH CTOKOB.
MexaHnuueckasi OUMCTKa CTOYHBIX BOJ. bHojormuyeckas o4ucTKa CTOYHBIX BOJ. OcoOble BHIIBI
00pabOTKH CTOYHBIX BO/I.

3.6  BonocHad:keHue M BOI0OTBeeHHE NPOMBILLIEHHBIX NPeANPUATHIA

HopwMmbl BomonoTpeOnenus Ha XO3SHCTBEHHO-NIUTHEBBIE W MPOU3BOJICTBEHHBIE HYKIbI
IPOMBILUICHHBIX MPEAIPUATUN. BOJONOATrOTOBKAa NPEANPUATHNA  PANIMYHBIX  OTpacien
MPOMBIIIJICHHOCTH.

OumncTKa CTOUHBIX BOA MPEANPHUATHI pa3IUUHbIX OTPACIIEl IPOMBIIIIIEHHOCTH.

3.7  KoMIulekcHoe HCT0JIb30BaHHE BOAHBIX PeCypcoB

Boansle pecypcsl Poccum. Oxonormdeckue, CaHUTapHbIE W COLMAJIbHBIE AaCIEKThI
pelieHus: BOJI0X03sIMCTBEHHBIX MpoOsieM. Bom10oX03s1iiCTBEHHBIN KOMILIEKC M MEPCHEKTUBBI €ro
pa3Butus. Bopooxpannele Meponpusatus. OCHOBbI TEXHHUKO-DKOHOMHUYECKOTO aHajlu3a IpU
MPOEKTUPOBAHUU BOJOXO3SICTBEHHOTO KOMILIEKCA.

4, Kpurepuu u HOpMbI OLIEHKH
dopma
NMPOBeIeHUs Kpurtepun u HOpMBbI OLICHKH
IK3aMEeHa
B nucemenHou «OTJIINYHO» €CJIM DK3aMEHYEMbIil TPaBUIIBHO, YETKO U B

dbopme 1o MOJTHOM 00beMe U3JI0KUI TEOPETUUECKHIM

omeram MaTepHal, MPOSIBUB MOJTHYIO
CaMOCTOATENIbHOCTh U TBOPUYECKHUI MOJIX0/1 TPH
000CHOBAaHUHU YTBEPKICHHH, OTBETUJT Ha BCE
TEOPETUYECKUE BOIIPOCHI.

«XOpOLIO» €CJIM OTBET B IIEJIOM OTBEYAET TPEOOBAHUSM K

OllIeHKe "OTINYHO", HO MPOBEPSAEMBIN JOITyCKal
OTJIeIbHbIE HETOYHOCTH, BbI3BAJl
HE00XO0IMMOCTb JIOTIOTHUTENbHBIX
(YTOUHSIOIIMX ) BOIPOCOB U JJaJl Ha HUX
IIPABUJIBHBIE OTBETHI

«YZIOBIETBOPUTEILHO» | €CIIU MPOBEPSIEMBIN MOKA3aJl IPU OTBETE 3HAHUS
OCHOBHOT'0 Y4eOHOro Marepuaia, Ho
3aTpyaHSIICS TOATBEPAUTH TEOPETUUECKUE
TI0JIOKEHUSI KOHKPETHBIMU MTPUMEpaMU HIIN
000CHOBATh UX, JOKJIAJbIBAT MaTepHall
HEJ0CTaTOYHO YETKO, MHOTAa TpeboBal
HaBOJSILUX BOIIPOCOB, OTBETUII Ha JBa
TEOPETUYECKHUX BOMpOCa.

«HEYJIOBIIETBOPUTEIBHO» | €CITU MPOBEPSEMBIil OMyCKall TpyOble OIIMOKH
IIPY OTBETE HA ITOCTABJIEHHBIE BOIIPOCHI, HE 3HAI
MOPSAJIOK IPUMEHEHUS TIOJTYyYeHHBIX 3HAaHUM Ha
npakTuke. He oTBeTHI Ha TeopeTHyeckue

BOTIPOCHI.




5. Bonpocsl K 3k3aMeHy

Ne

/i Bonpocsl

1. | OcHOBHBIE KaTeropuH MOTpeOuTENeii BOABI — HACEJICHHBIE MYHKTHI, MPOMBIIUICHHBIE
IPEPUATHS, SHEPreTHUYeCKHe 00BEKThI U CEIbCKOX03HCTBEHHBIE TPOU3BOJICTRA.

2. | Hopmbl BojomoTpeOieHuss Ha XO3SMCTBEHHO-TIUTHEBBIE HYKIBl M IPOU3BOICTBEHHBIC
EJIH.

3. | YaensHOE BomonoTpeOiieHHe B HACEJICHHBIX MMyHKTax P® B COOTBETCTBHUHU C MOBHIIIEHUEM
CTENeHH 0JIaroyCTpONCTBA HACETICHHBIX MECT.

4. | YMeHbLICHHE yJEIBbHOTO MOTPeOICHUs BOIBI HA TEXHUYECKHE HYXK/IbI MPOMBIIUIEHHOCTH
3a CUET BBEJACHHUSA CHUCTEM OOOPOTHOIO BOJIOCHAOXKEHHSI W MOBTOPHOTO HCIIOJIb30BAHUS
OYUIIEHHBIX CTOYHBIX BOJI

5. | Pacxozpl BOJIbI HA TyIIIEHUE MOXKAPOB B TOPOAAX U B IPOMBIIUIEHHOCTH.

6. | OOmas cxema BOJOCHAOXKEHHUS M €€ OCHOBHBIE DJIEMEHTHI. VICTOUHHKHU BOJIOCHAOXKEHHS
(TTOBEpXHOCTHBIE U TIOJ3EMHBIE) U MX 00IIasi XapaKTePUCTHKA.

7. | OcHOBHBIE OCOOEHHOCTH CHCTEM BOJOCHAOKEHUS MPOMBIIUICHHBIX MPEANPUATHI MpH
IPSIMOTOYHOM, I10CJIEJOBATEILHOM U 000POTHOM MCIOJIb30BaHUHU BOJBI.

8. | PexxuM motpebneHust BoJbl HAaCEIEHUEM JJIsl X0341iCTBEHHO-TIUThEeBbIX 1ieeil. Konebanue
pacxoZ0B BOJAbI B TEUEHUE CYTOK M IO CE30HAM rojila B rOpoAax U IOCENKaX; YacOBbIE
K02 UIIMEHTHl HEPABHOMEPHOCTH BOJIONOTPEOICHHUSI.

9. | Pexxum pacxomoBaHHsS BOIBI HE HYXJIbI MOXKAPOTYIICHUS B HACEJICHHBIX MECTaX W Ha
MPOMBINUICHHBIX MPEANPUATHSIX.

10. | Pexxum paboTHI OTAEIBHBIX BOJOIIPOBOJHBIX COOPY)KEHUH M MX B3aUMHas CBS3b B OOIIEH
paboTe crcTeMbl BOJOCHAOKEHMSL.

11. | Boibop pexxuMa paboThl HAHOCOB IEPBOTO M BTOPOrO0 MOABEMA C YYETOM TIpadUKOB
BOJIONIOTPEOICHUSI.

12. | Pe3epByapsl, UX Ha3HaueHHWE U 00OpynOBaHHE. BUIBI BOJOHAMOPHBIX OallieH, WX POJIb B
cUCTeMe BOJOCHAOXEeHMs, KOHCTPYKIUMH M 00OpYyJOBaHHME BOJOHANOPHBIX OalleH u
TUIPOKOJIOHH.

13. | OmpeneneHne eMKOCTH pe3epByapoB ¥ OallleH, BHICOTHI OAIlIeH U Harmopa HacOCOB.

14. | CucteMbl MOKapOTYIIEHHUS] BBICOKOT'O M HU3KOT'O JIaBJICHHUS.

15. | Kondwurypanust BogonpoBoaHbIX ceTeil. CeTH pa3BeTBICHHBIE U KOJIbIeBbIE. [IpuHIIUIBI
TPAaCCUPOBKM  BOJONPOBOJHBIX JIMHUM HAa TEPPUTOPUM  HACEJNEHHBIX MeCT U
INPOMBIIUIEHHBIX ~ MPEeANpUsATHil. MaructpanbHble U pacHpelelnuTeIbHble  JIHHUU
BOJIOIIPOBOJHBIX CETEN.

16. | Yuer sxoHOMHYECKHX (AaKTOPOB IPH OINPENEICHUU THAMETPOB BOJONPOBOIHBIX JIHMHUH;
BIMSHHE CTOMMOCTM MaTepuana, YyKJIaJgka TpyO0 M CTOMMOCTh 3JIEKTPOIHEPrMH Ha
BEJIMUYMHY TUaMeTpa JTUHHH.

17. | Ilonste 00 '"sKOHOMHHYECKOH ckopocTH" M '"sKOHOMHUecKoM pacxozae". CTpykTypa
dbopMy1 1Sl ONpeesIeHNs SdKOHOMUYECKH HAauBBITOJHEUIIINX TUaMETPOB BOJAOIPOBOIHBIX
JIMHUM.

18. | OmpeneneHrie MOTeph  HAmopa B BOAONPOBOAHBIX  TpyOax. [ wmapaBaudeckue
XapaKTEepPUCTHKH BOJOMPOBOAHBIX TpPy0 M3 pa3MyHBIX MaTepuaioB. VI3MeHeHue
TUIPABIMYECKUX CONPOTUBIIEHUI BOJONPOBOIHBIX TPYO B MpOIECCE IKCILTyaTalluH.

19. | OcHOBBI pacueTa pa3BETBIEHHBIX CeTe MpPU OAHOM HCTOYHMKE NUTaHus. OmnpereneHue
Haropa B Ha4aJIbHOM Touke. Teopus pacyeTa KOJIbLEBBIX BOJONPOBOIHBIX CETEH.

20. | Ucnonb3oBaHre COBPEMEHHON BBIYMCIUTEIBHOW TEXHUKH JUISI pacdeTa BOAONPOBOIHBIX
ceTen.

21. | OcobeHHOCTH pacyeTa ceTel ¢ KOHTppe3epByapaMH, ¢ HECKOJIbKMMH OalTHSIMH WA C

HECKOJIBKMMHU UCTOYHUKAMU ITUTAaHUA.




u/n Bonpocsl

22. | Pacuer BonoBOAOB. OmpeeneHue uuCla MEPEKIOYEHUH Ha BOJOBOAAX C Y4YETOM
JIOITYCKA€MOT'0 CHID)KEHUS TT01a4H BOJIBI TP aBAPHH.

23. | Pacuer moxapHbIX CTpyH W IOJadu BOABI K MecTy noxkapa. OmpezneneHue TpeOyeMbIx
HAIoOpoOB B CETH JUId OOECIeYeHUs CTPyH HEOOXOIMMOW BBICOTBI B COOTBETCTBUH C
HOYKapHbIMU HOPMAaMH.

24. | ObnacTp MPUMEHEHHs] 30HHBIX BOJONPOBOJOB. TeXHUYECKHE U TEXHUKO-3KOHOMUYECKHE
000CHOBaHMs 30HUPOBAHNUS BOJIONIPOBOIOB.

25. | OcHOBHBIE TUIIBI TPYO, NMPUMEHSEMBIX B BOAONpPOBOAax. UyryHHbsle TpyObl. DacoHHBIE
yactu. CrajbHble TPYOBI.

26. | MepornpusiTus o 3aliuTe OCTAIBHBIX TPYO OT KOPPO3HH.

27. | XKenezo0eToHHBIE, aCOECTOLIEMEHTHBIE, OETOHHBIE, TNIACTMACCOBEIE TPYObl. MeponpusTus
10 3alIUTE HEMETAUIMYECKUX TPYO OT KOPPO3UH.

28. | CBenenus o TpybOax M3 cTekia, moimuMepoB W Tp. CTHIKOBBIE COETUHEHUs TpyO u3
pa3INYHBIX MAaTEpUANIOB M X CpaBHUTENbHAs olleHKa. CpaBHEHUE pa3IMyYHbIX BUJIOB TPYO
1 000CHOBaHME BBIOOpA TUIA M KJIacca TPYO B 3aBUCHMOCTH OT YCIIOBUI CTPOUTENHCTBA U
9KCIUTyaTaluy.

29. | Yxmagka 1py0. I'myOuna 3anoxxenust Tpy0. Tumbl ocHoBanmii TpyO. CriocoObl mepexona
yepe3 eCTECTBEHHbIE U MCKYCCTBEHHbIE IPErpajbl.

30. | OcoOeHHOCTH MOHTaXKa M YKIAJKH TPyO0 W3 Pa3IMYHBIX MaTepuanoB. MexXaHH3MBI U
npucnoco0JIeHUs], UCIIOJIb3YEMbIe IPU CTPOUTENBCTBE TPYOOIIPOBOIOB.

31. | 3amBMKKH, 3aTBOPHI, OOpaTHBIE, MIPETOXPAHUTEIEHBIC U a9PAIIMOHHBIC KIIAIIaHbl, BAHTY3BI,
HOXKapHble TUAPAHTHI, Hapy>KHbIE BOJ03a00pHBIC KpaHbl, KoMIeHcaTopbl. Komoausl Ha
cetr. TOHHENN MPOXOHBIE U HETPOXOJHBIE. TUIIBI YIIOPOB.

32. | Knaccuduxamus crnoco6oB 3a0opa MOA3EMHBIX BOJ. TpyOuaTeie KOJOALBI; OypeHue
CKBaXMH Ha BOJY; KOHCTPYKIIMH KOJIOIIEB M WX pacdeT. OMIbTpbl OYpOBBIX KOJOAIEB.
bechmibTpoBbIe KOOI

33. | Tpybuareie  BomocOopsl. Pacuer BOmOCOOpOB  TpWM  B3aMMOJACHCTBYIOIIMX U
HeB3auMoJiecTByomux Konoauax. Cugonsl TpyOuaThIX BOAOCOOPOB €O COOPHBIMHU
KOJIONIIAaMH M BakyyMKoTIamu. [1laxTHBIe KOJIOIBI, HX KOHCTPYKITUH U PACYETHI.

34. | 'opuzoHTaBHBIE BOJOCOOPHI.

35. | KanTtax kimtouel BOCXOSIIUX U HUCXOJSIIUX.

36. | Bomozabops! nHGMIBTpaIMOHHOTO THMA. VI3MeHeHne nebuTa W KauecTBa MOI3EMHBIX BOJ
IPHU HKCILTyaTallMi BOJ0COOPOB.

37. | UckyccTBeHHOE yBeIMYeHUE e0nTa BOI0COOPOB.

38. | 30HBI caHUTAPHOI OXpaHbI MOA36MHBIX HICTOUHUKOB.

39. | OCHOBHBIE THITBI PEYHBIX BOJONMPUEMHBIX COOpYXeHHH. bopbpba ¢ JOHHBIM JIBIOM U
HIyTOi. DJeMeHThl 000pYAOBaHUS BOJOIMPHUEMHBIX COOPYKEHUH (pElIeTKH, IUIOCKUE U
BpAaIIArONIUECs] CETKH U TIP.).

40. | Ppibo3ammra Ha BO/103a00pax.

41. | BomonpuemHble COOpYXeHHsS OEperoBoro THIA — pa3ieibHbIE U COBMEIICHHBIE;
BOJIOTIPUEMHEBIE COOPY)KEHHUS C CAMOTEYHBIMH U CH()OHHBIMH JTHHHSIMH.

42. | OronoBku. beperossie KOJIOIIBI.

43. | TIpomMBIBKa CAMOTECYHBIX JIMHHA.

44. | BoponpueMHbIe COOPYKEHHUS C KOBIIAMH.

45. | BomonpuemHble  COOpYXKE€HUS C BOJONPHEMHBIMU IUIOTUHAaMH. BojomnpuemHsle
COOPY>KEHHSI C IPOPE3SIMHU.

46. | CoopyxeHus JIsl IpreMa BOJIbI M3 TOPHBIX PEK.

47. | 30HBI CAHUTAPHOM OXpaHbI TOBEPXHOCTHBIX BOJJOUCTOYHHUKOB.

48. | Cucrembl OOOpPOTHOTO BOJOCHAOXKEHHSI MPOMBILIUICHHBIX MPEINPUATHI U CHCTEMBI C

IOBTOPHBIM MCITOJIb30BAHUEM BOJIbI.




u/n Bonpocsl

49. | Cucrtema nIpsIMOTOYHOTO BOJAOCHA0KEHUS.

50. | Beibop cuctemsl (10 BapuaHTaM) BOJOCHAOXKEHHS B 3aBHCHMOCTH OT MOIIHOCTH H
YJQJI€HHOCTH MCTOYHUKA BOJOCHAOXEHMs, TeMIIepaTyphl, KauecTBa MCXOJHOW BOABI U
TpeOoBaHul nmoTpeduTeneit

51. | Texnuko-s3koHOMHUYECKOE OOOCHOBAaHHE BBIOOpPA CXEMbl OOOPOTHOTO BOJOCHAOKEHUS.
CucreMbl C MOCIIENOBATEIbHBIM HCIOJIb30BAaHUEM BOJABL. 3aMKHYTBIE CHCTEMBI
BOJIOCHAOKEHUS.

52. | CoopyxeHust sl OXJIaXIeHUsI 000pOTHOH BoJbl. OXIaguTenbHbIe NPYAbl. bpbi3raasHbie
Oacceitnbl. ['pagupHy, UX pacyeT, TUIIBI U 000PYLOBaHHE.

53. | Iloka3zarenn kadecTBa BOABI MPHPOJIHBIX MCTOYHHKOB. TpeOoBaHuUs, MpEenbsBIIEMbIE K
UCTOYHHUKAM BOJIOCHaOkeHHs. TpeOoBaHUs, IpenbsBIAeMble K KayecTBY BObI
pa3IMYHBIMU KaTeropusiMu norpedureneil. CTaHmapT KauecTBa MUTHEBOM BOJIBI.

54. | OcHOBHBIE METO/IBI OCBETJICHUS U 00ECI[BEUNBAaHUS BOJbI, OTCTAaMBAHNUE U (PHIBTPOBAHHUE,
crocoObl ¥ Cpe/ICTBA UX MHTEHCU(UKALIUY.

55. | KoarynupoBanue, mpUMEHSIEMbIE BUIBI KOAryJISHTOB, JO3UPOBKAa W BBEIECHUE B BOIY
koaryisHTa. @nokymnsHTel. [TonmenauynBanue. CMecuTeny U KaMepsl XJI0MbeoOpa3oBaHus,
UX KOHCTPYKIIUU M pacyer.

56. | Pacuer 1 KOHCTPYKIIMH OTCTOMHUKOB FOPU30HTAJIbHBIX, BEPTUKAJIBHBIX U PAIHAIIbHBIX.

S57. | llpyHUIMO TOHKOCIOMHOIO OTCTauBaHUsA. TUIBI MU KOHCTPYKUMH TOHKOCJIOWHBIX
OTCTOMHHUKOB M UX JIEMEHTOB (MOayJeil).

58. | OcBernenne BOJBI TYTEM MPOIYCKa €€ Yepe3 CJIOH B3BEIIEHHOTO OCAJAKa; THIIBI
OCBETJIMTENIEH, MCIIOJIb3YEMbIX B OT€UECTBEHHOW M 3apyOexHoll mpakTuke. OcBeTieHue
BOJIBI B THJIPOITMKIIOHAX.

59. | Cnoco6b! GuiIbTpoBaHMs BOABI. MesIeHHbIE U CKOpbIE (PUIBTPBI. Y CTPONWCTBO, pacyeT U
IIPOEKTUPOBAHHUE CKOPBIX (pUiIbTpoB. JIpeHax, IpOMBIBHBIE YCTPOWCTBA, YCTpOMCTBa IS
yJlaneHus: 1 00paboTKH MPOMBIBHOM BOBI.

60. | JIByxcioiiHble (QHUIBTPHL, KPYHMHO3EPHHUCTBIC (MIBTPHI, KOHTAKTHBIE OCBETIIUTEIH.
CBepXCKOPOCTHBIE (DUIIBTPBI.

61. | ABToMaTu3anms paboThl (WIBTPOBAIBHBIX YCTaHOBOK. PerynupoBaHue CKOpOCTH
¢unbTpoBanus. CamonpoMbIBatonIrecs: GUIbTPbI, HAMBIBHbBIE (PUIIBTPHI.

62. | Meroabl o6e33apaxuBaHus. XiopupoBanue. OrmpeneneHue 103 xjopa. YCTpOHCTBO
xjopatopoB. MecTta BBeAeHMsI Xjopa B BoAy. Bpems kontakta. IIpexiopupoBanue u
JIeXJOpUpPOBaHUE. XJIOPUPOBAHUE C aMMOHM3AIHEH.

63. | XitopHOE XO3SHCTBO BOJOOYUCTHBIX CTaHImid. O30HUpOBaHWE BOABL. (O0e33apakHBaHHE
JIBYOKHCBIO XJI0pa. DJIEKTPOIU3HbIE YCTAHOBKH JIJIsl TOJIyYEHHsI THIIOXJIOPUTA HATPUSI.

64. | Jesundekmus BOAB yabTPaQHOICTOBBIMH JIydaMHd. MeTolbl OOpbOBI C 3amaxam |
NPUBKYCaMHM BOJIbI TPUPOJIHBIX UCTOYHHUKOB. IIpuunHbI U BUBI 3apacTanus Tpyo.

65. | Crabunm3anmoHHass o00paOOTKa BOABI peareHTamMH Uit OOpBOBI C KOppO3WeH u
KapOOHATHBIMU OTJIOKEHUSMHU. YCTAHOBKA JUIsl CTaOMIM3AIMOHHONW OOpabOTKH BOJBI
buIbTpOBaHNEM YEPE3 MPAMOPHYIO KPOUIKY U MarHOMaccy.

66. | Meroabl ymsryenus Bojibl: PeareHTHbIe, TEepMUUECKUE U KATHOHUTOBBIE. JlekapOuHu3aus
BOJIbI. CXeMBI YCTaHOBOK PEareHTHOTO W KATHOHUTOBOTO YMSTYECHHUS BOJIBL.

67. | Meronbl o0e3xene3nBaHUs NPUPOAHBIX BOJ: Oe3peareHTHbIE MeTOJbl (YMpOIIEeHHas

adpansi — (QuUIBTpOBaHWE, TIIyOOKas al’pamusi C TMOCIEOYIONMM OTCTauBaHHEM |
¢mwibTpoBaHueM, mnapopuibTpanus, (QUIBTpOBaHME HA  KapKacHBIX  (MIBTpax,
JIIEKTPOKOATYJISIINSA, IBOMHAs ad’pamust ¥ oOpaboTka B CIIO€ B3BEIICHHOIO OCagKa M
¢mIbTpOBaHMe, a3panus U IBYXCTYNCHHOE (PUIBTPOBAHNUE).




u/n Bonpocsl

68. | PearenTHble MeTOabl (YNpOIIEHHAS a’palusi — peareHTHOE OKHUCJIeHHe (uiIbTpoBaHue,
HamopHass  (uoTamust C  W3BECTKOBAHHMEM M TOCIEAYIOMUM  (UIBTPOBAHHEM,
M3BECTKOBAHME-OTCTaMBaHUE B TOHKOCIIOHOM OTCTOMHHKE — (PUIBTpPOBAaHUE, adpaius —
pEareHTHOE OKHCJICHHE — W3BECTKOBAaHHME — KOArylMpoBaHHEe — (IIOKYJIUPOBAHHE —
OoTCTauBaHuWe WM o0OpaboTKa B CIO€ B3BELIEHHOrO0 oOcaika — (UIbTpPOBaHUE,
¢mibTpoBaHMEe uepe3 MOIMGUIMPOBAHHYIO 3arpy3Ky, KartuonupoBanue. IIpoGHoe,
o0e3’kese3uBaHue BOJIbl. Y JaJieHue U3 BOJIbI MapraHiia.

69. | Metoabl 06eccoIMBaHUA U ONPECHEHUS BOABI: HOHUTOBBIN, JIEKTPOANANIN3, AUCTUIIISALIMS,
3aMopakKuBaHue, o0patHblii ocmoc. CBONCTBAa HOHOOOMEHHBIX MaTepUAIOB.

70. | NonooOmenHble MeMOpaHbl, UX THIbI. [lonynpoHuiaeMple MEMOpPaHbl U TMOJIbIE BOJIOKHA
st oOpatHoro ocmoca. OOnacTb MPUMEHEHHS PA3JIMYHBIX METOJOB OINPECHEHUS U
00eccoIMBaHus.

71. | Anmapatsl I ONPECHEHUS METOAAMU DJIEKTPOJUain3a U OOpPaTHOTO ocMoca. THIIbI
ONPECHUTENIbHBIX JUCTHWIISUOHHBIX YCTAaHOBOK. YJIENbHBIE PACXOAbl SHEPTUU IIpU
ONPECHEHUH BOJIbI PA3JIMYHBIMU METOJIaMHU.

72. | Meronpl 00paOOTKM  OXJIaXMAMOIICH BOABI IS TPEJOTBpAIICHHS KapOOHATHBIX
oTnoxkeHuit:  (ocdaTupoBaHue, MOJKUCICHHE, COBMECTHOE  IOAKUCICHHE U
dochaTnpoBanne, ymsrdeHue N3BECTKOBAHUEM U KATHOHUPOBAHHEM.

73. | Uaruburopsl koppo3uu. OOpaboTKa BOABI XJIOPOM M METHBIM KYMOPOCOM sl OOPHOBI C
OMOJOrM4eCKMMH 00paCTaHUSIMH.

74. | OOeckpemMHuBaHue BoAbl peareHTamu. (OOeckpeMHHMBaHME BOJbl ~ AHMOHUTAMHU.
OWIBTPAIMIOHHOE 00ECKPEMHHBAHNE BOJIBI.

75. | Meronpl ynaneHuss W3 BOABl PACTBOPEHHBIX Tra3oB (YIJIEKUCIOTHI, KHCIOPOJa,
cepoBoiopoza). Tumsl, cxeMbl 1 KOHCTPYKIIMH JEra3aTopoB.

76. | O0Ge3BOXKUBAHUE OCAIKOB CTAHIIUN OYHUCTKH ITPUPOJTHBIX BOJI.

77. | CxeMbl U KOMIIAQHOBKH YCTaHOBOK M CTaHLMU BOJONMOArOTOBKH. OmpeleneHne cocTasa,
BbIOOp THIIA OYUCTHBIX coopykeHui. KoMmaHoBKa y371a OUHCTHBIX COOPYKEHUH.

78. | BpicoTHas cxeMa OYMCTHBIX COOPYKEHUH.

79. | XapakTepuCTHKa CTOYHBIX BOJ 10 Pa3IHMYHBIM IOKa3aTelsiM. MeTonbl CaHWUTapHO-
XMMHUYECKHX aHaJIM30B CTOYHBIX BOJI.

80. | YcnoBus oOpa3oBaHusi OBITOBBIX M MPOMBIIIJIEHHBIX CTOUYHBIX BOJ|, UX KJIaCCH(UKAIIHSL.

81. | ®opMupoBaHUE MOBEPXHOCTHOTO CTOKA HA TOPOJICKUX TEPPUTOPHUSIX U MPOMILIONIAIKAX.

82. | I'mapaBiavueckuii pacueT KaHamU3alMOHHBIX ceTeil. OcoOeHHOCTH pacuera cerei
NOXJeBol KaHanu3auuu. Haummenemmii nuamerp TpyO, pacyeTHble CKOPOCTH U
HaroJIHEHUE TPYO U KaHAJIOB, YKJIOH TPYOOIIPOBOJIOB.

83. | CxeMbl M CHCTEMBI KaHAJIHW3allMA HACEIICHHBIX ITYHKTOB, MPOMBIIUICHHBIX IUIOMAJA0K U
IIPOMY3JIOB.

84. | Kanaim3anmoHHBIC CETH M COOPYKCHHUS HAa HUX.

85. | TpeboBaHMst K KadyeCcTBY CTOYHBIX BOJ, CIYCKaeMbIX B BOJOTOK M TOpOJICKUE
KaHaJN3alMOHHBIE CETH.

86. | AccuMumnupyroliast ciocoOOHOCTh BoJj0eMOB. CMelleHne CTOYHBIX BOJ C BOJOH BOJOEMA.
CaMoouHIIeHrE BOJOEMOB.

87. | TpeboBaHMsI K Ka4yeCTBY OYMIICHHBIX CTOYHBIX BOJ, HCIOJB3yeMBIX B CHCTEMax
TEXHUYECKOTO M OXJIAXKIAIOLIETr0 BOJIOCHA0KEHUSI.

88. | CmemieHne U yCpeTHEHHE CTOYHBIX BOJ. Y CPEAHUTEIIHN.

89. | MeTo/ibl OYMCTKH CTOUHBIX BOJ OT rpy00 M TOHKO TUCIIEPCTHBIX MPUMECEH.

90. | Boigenenue u3 Bo/bI BEUIECTB C yJI€IbHBIM BECOM MEHBIIE €TUHUIIBI.

91. | KoHCTpyKUMH, BBHIOOp M pacyeT COOPYXKEHHH MEXaHHYECKOM OUYMCTKH CTOYHBIX BOJ

(OTCTOMHUKH,  OCBETJIUTENW, TUAPOUUKIOHBI,  IeHTpudyru,  GuibTpbl). I[lytm
UHTECHCU(UKAIIMH COOPYKEHUI MEXaHNYECKOH OYHUCTKH.




u/n Bonpocsl

92. | PactBOpBI, AUCIIEPCHBIE CUCTEMBbI, SJEKTPOJIUTHYECKAs TUCCOLMAIUs, cla0ble U CUIIbHBIC
AIIEKTPOJIUTHI, THAPOJIM3, XUMHS UM DJJEKTpudeckuidi ToK. Pa3z0aBrneHHsle u
KOHIEHTPHUPOBAHHBIE PACTBOPBHIL.

93. | OKUCIUTEIEHO-BOCCTAHOBUTEIILHBIE TIPOIIECCHI. Hopmaneubiit OKHCITUTEIbHO-
BOCCTAHOBUTEJIbHBIN MOTEHITHAIL

94. | OkucIUTEIBbHBIE METO/IbI OYUCTKH CTOUYHBIX BOJ.

95. | DKcTpakus.

96. | DBamoparus.

97. | ®@noranus, MeKTpodIoTaIHS, KOHCTPYKIIUH 3TUX COOPYKEHHH.

98. | Ynanenne pacTBOpeHHBIX Ta30B. CIocoObl U COOPYKEHHUS.

99. | Heitrpanu3zamus. CriocoObl B COOPYKEHUSI.

100.| Koarymsmus. XapakTepucTHKa KOJUIOMAHBIX CHUCTEeM. PeareHThl M HMX TNpUMEHEHHE.
DJIEKTPOKOAryJIsIHS.

101.| ®unsrpoBanure. OCHOBHbIE KOHCTPYKIIUU (UIBTPOB.

102.| Cop6uus. Ilpuponnsie u cunTeTnyeckre copoeHThl. KOHCTPYKIHS 9THX COOPY>KEHHIA.

103.| Monnslit oomeH. [Iporeccsl 1 yCTaHOBKH.

104.| XnopupoBaHue.

105. | DneKTpoXMMHYECKOe OKHCICHNE M BOCCTAHOBIICHHE PACTBOPEHHBIX BEUIECTB.

106.| MeTonbl  00€CCOMMBAHMSA  CTOYHBIX  BOJ.  OJEKTPOAUAIu3.  YIJIBTPODHUIbTPAIIHSL.
['unepdunprpamms. AucTruisnus.

107.| Tepmuueckue MeToIbl 00pabOTKH CTOYHBIX BoJ. KoHCTpykinu coopyskenuii. [Ipouecchr u
YCTAHOBKH.

108.| Meronel  00paboTku  (YyIJIOTHEHHWe, cTabuiau3anus, cOpakuBaHUE, peareHTHOe W
Oe3peareHTHOE 00€3BOKMBaHME, 00e33apakuBaHue, OuoTepmuyeckas oOpaboTKa, Cyllika,
C)KUTaHME) U YTHUIIM3ALUs OCA/IKOB.

109.| buonoruyeckue METOIbl OYMCTKH MTPOMBIIIIICHHBIX CTOYHBIX BOJI.

110.| CymHocTh OMOTOTHUECKOTO METO/Ia OYMCTKHU MPOMBIIUIEHHBIX CTOYHBIX BOJI.

111.| Ponb MUKpOOPraHU3MOB M 3HAYEHHE OTJCJIbHBIX IPYII B OYUCTKE CTOYHBIX BOJI.

112.| CoopyxeHust Uit OHOJOTUYECKOH OYHMCTKHA TPOMBINUICHHBIX CTOYHBIX BOJ, WX
KOHCTPYKIIUU U TMPUHIUI pabOTHI (a9pOTEHKU, OMO(UIBTPHI, METAHTEHKH, O OJIOTHYECKHE
TIPYIBI).

113.| [lytu uHTEHCUPUKALIUU COOPYKEHUN OUOIOTMYECKON OYUCTKH (OKCUTEHKH, (PIIOTOTEHKH,
O6rocopOepsbl).

114.| Metonsl 06e33apakuBaHUsI CTOUYHBIX BOJI.

115.| OcHOBHBIE TPUHITUIIBI CO3/IaHUSI 3aMKHYTBIX CHCTEM BOJHOTO XO3SICTBA MPOMBIIUICHHBIX
IPEANPUATHIN.

116.| YcnoBuss TMOATOTOBKM W HWCIOJB30BAHWS OUYWIICHHBIX CTOYHBIX BOJ B CHCTEMax
TEXHUYECKOTO BOJOCHAOKEHUS MPEINPUITHH.

117.| MeTonbl OYMCTKHA TIOBEPXHOCTHBIX CTOUHBIX BOJI JUIsl HWCIOJIb30BaHUS B KadecTBe
TEXHUYIECKOH BOJBI HA IPOMIIPEATIPHSTUSX.

118.| YcnoBust co3maHusi KOMIUIEKCHBIX CHUCTEM HCIIOJIb30BAaHUS MPOMBIIUICHHBIX Y3JI0B,
KOMIUIEKCOB M pAOHOB C YYE€TOM OYHIICHHBIX IPOU3BOJICTBEHHBIX, TOPOJCKUX U
MOBEPXHOCTHBIX CTOYHBIX BOJI.

119.| OuncTKa CTOYHBIX BOX OT aBTOHOMHBIX 00BEMOB.

120.| OuucTka CTOYHBIX BOA OT HEPTENPOIYKTOB: METOJIBI U COOPYKECHHUSI.

121.| OuncTKa paTMOaKTUBHBIX CTOYHBIX BOJI.

122.| OuncTka CTOYHBIX BOJ B TUIPOIIUKIOHAX.

123.| OuncTka CTOYHBIX BOJ B MATHUTHOM IIOJIE.

124.| buonorndeckue npyibl, OMoruiaTo; 00TaHMYECKUE MPYAbl OYMCTKA CTOYHBIX BOJI.

125.| CenbCKOXO03SIIICTBEHHOE MCIIOIH30BAaHNE CTOYHBIX BOJ M UX OCAJIKOB.




Bonpocel

OuKcTKA CTOYHBIX BOJL B THPOLMKIIOHAX.

(OYuCcTKA CTOYHBIX BOJ B MarHUTHOM ToJIe.

Bnonorn‘lecxne NpyAbl, 6norma"r0 ©OoTaHNYeCKUe IIPYIbl OUNCTKH CTOYHBIX BO.

CeIleKOXOZSXHCTBeHHOC KCITOJIb30BAHKE CTOYHBIX BOJl M X OCaIdKOB.

O6paboTKa ¥ yTAJIM3alUUa OCaLKOB CTOYHBIX BOJ.

Quucrka cTouHbiX Boj oT 00bexToB ATTK u cenbX03MpeAnpusIThHi.

Bb[ﬂyCKM CTOYHBIX BOJ B P€KH U BOLOEMbI.

OCHOBHbBIE KaTEropuH ﬂOTpe6l/]TeﬂbH BOAblI — HacenengIe TMTYHKTBI, ﬂpOMbIUJIIeHHbIC
.ﬂpﬁ;’lﬂplflﬂ I‘l/lﬂ OHEPreTUYCCKUEC 00BEKTDI U CeﬂbCKOXO’}HHCTBCHHbIe MIPOM3BOJICTBA.

Hopwms! BOIOIOTPEOIEHHS HA XO3AHCTBEHHO- -TIMTHEBBIE HYNK/bl, 4 npomsoucmenﬂme
uenn )

P_axpaﬁqunKu Nporpammbl:

ﬂouem Kaq)eupm
* «TennorasocHabxeHue, BEH TSNS,
_BOJIOCHAGHKEHHE 1 BOIOOTBECHHEY,
K.TH., IOUEHT : ; . ; U.A. JlymkuH

JloueHT Ka¢)e11pbl ,
«TenfiorasocHabKeHNE, BEHTUIIALMA,

‘BOGCHAGXKEHNE 1 Bozloomeuenue s : ‘
K.T.H., IOLEHT 3 . ‘37% / B.M. ®usenkos




PexoMenayemas iureparypa

1 ApcenbeB [.C. OcHOBBI yIlpaBieHUs BOJAHBIMU pPECypCcaMy BOJOXPaHWIIUIIL
[OnextponHsIii pecypc]: yueb. mocodue / I'. C. Apcenbes. - Cankr-IletepOypr: PITMY, 2013. - 77
C.

2. Opno E.B. BopozabopHble COOpPY)KEHMsI U3 IOBEPXHOCTHBIX HCTOYHUKOB
[DnexTponHsIii pecypce]: yueb. mocodue / E. B. Opros. - Mocksa: MI'CY, 2013. - 100 c.
3. Anekceee E. B. MogenupoBanue cucteM BOIOCHAOXKEHUS W BOJOOTBEACHUS

[DnexTponHbIii pecypc]: yued. mocooue / E. B. Anekcees, B. b. Buxynuna, I1.JI. Bukymun. -
Mocksa: MI'CY: OBC ACB, 2015.- 123 c.

4, ®unenkoB B.M., JIlymikun M.A., Kydepenko M.H. 3aMKkHyTbIE cHCTEMBI BOJIHOIO
XO35fiCTBa MPOMBIIUICHHBIX MpeanpusaTuil: yued.mocodue / PunenkoB B.M., Jlymkun MN.A.,
Kydepenko M.H. — Tonpsarru: TI'Y, u3a-Bo OOO Tunorpadus «@opym», 2016. — 197 c.

5. [Musa JI. H. Xumus Boasl. BogonoaroToBka [DneKTpoHHBIN pecypce]: yued. mocodue
/JI. H. lusn ; ToMckuii NOMUTEXHUYECKUN YHUBEPCUTET. - 2-€ u31. - Tomck: TITY, 2014. - 82 c.
6. CaBuue O.J. DOxkcrmmyatanuss W MOHUTOPUHI CUCTEM M COOPYXEHUI

MPUPOI000YCTPOICTBA M BOOIONIBL30BAHUS [ DIEKTPOHHBIN pecypc]: yued. mocodue / O.I'.CaBuues,
B.K. Tlonos, K.W. Ky3eBanos ; Tomckuii nonmurexundyeckuii yausepeuter. - Tomck: TITY, 2014. -
216c¢.

7. OunenkoB B.M., Jlymkun W.A., Kyuepenko M.H. ABapmuiiHocTh cucTtemMm
BOJIOCHA0KEHUSI Ha OMACHBIX IMPOU3BOJICTBEHHBIX 0O0BEKTax: yueO.nmocodue / dunenko B.M.,
Jlymxun U.A., Kydepenko M.H. — Tonesartu: TI'Y, uzn-so OOO tunorpadus «Dopym», 2016. —
210c.

8. ®unenkoB B.M., JIymkun N.A., Kyaepenko M.H. [loBblieHre HaIEKHOCTH CUCTEM
BoJlocHaOxeHus:: yueO.nmocooue / @unenko B.M., Jlymkun 1.A., Kydepenko M.H. — TonbstTH:
TI'Y, uza-so OOO tunorpadus «Dopym», 2016. — 138 c.

9. OunenkoB B.M., Jlymkun W.A., Kyuepenko M.H. OcHOBBI poccuiickoro u
3apyO0eKHOTO 3aKOHOJIATENILCTBA B BOJIOMOJIb30BaHUM: yueb.nmocobue / duienkoB B.M., Jlymkun
N.A., Kyueperko M.H. — Tonmesrtu: TT'Y, uza-so OOO tunorpadus «Dopymy», 2016. — 191 c.

10. Kosanesa 1.C. Dxomnoruueckoe mpaBo [DneKTpoHHBIN pecypc]: y4ued. mocodue / U.
C. Kosanesa, O.B. Ilonosa. - Mocksa: MexnyHap. ropua. uH-T, 2013. - 346 c.
11. CrpenkoB A.K. Oxpana okpykaromieil cpensl W 9KOJOTUs TUIPOCchepbl

[OnexTpoHHBIHA pecypc]: yueb. ms By3oB / A. K. Crpenkos, C. 0. Temsix. - Camapa: CI'ACY:
OBbC ACB, 2013. - 488 c.
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1 MHcaes B.H. CormanpHbie acmeKThl BOJOINOJIB30BAHUS [DIEKTPOHHBIN pecypc]: yueO.
nocobue / B. H. Ucaes, E. A. Ilyraues; nox pen. B. H. Hcaesa. - Mocksa: MI'CY: ObC ACB, 2011.
-154c.
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2011.-283 c.
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MoHorpadwus / B. b. Bukynuna. - Mocksa: Mock. roc. crpourt. yH-T: 9bC ACB, 2010. - 129 c.

4 MWodun 3.K. CosepiieHcTBoBaHHE Teopru (OPMHUPOBAHMS 3JIEMEHTOB BOJHOIO OajaHca
peuHbIX OacceitHoB [DnekTpoHHbIN pecypc]: Mmonorpadus / 3. K. Modwun. - Mocksa: Jloroc, 2012. -
196 c.

5 Xgan T.A. Oxonorust: OCHOBBI PAIMOHATBHOTO MPUPOIOTIOIB30BaHUS: yuel. mocodue Jyis
cryn. By3oB / T. A. XBan, M. B. llunkuna. - 5-¢ uzn., nepepad. u goi.; rpud MO. - Mocksa:
FOpaiiT, 2011. - 319 c.
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TpaHcnopte, 2012. - 358 c.

7 JlamaeB b.®. Cuctempl BOOOCHA0XEHHUS M BOJIOOTBEICHUS 3/1aHUI [DIEKTPOHHBINA pecypc]:
yue6. mocodue / B.®. JlamaeB, B. M. Kupunenko, B. A. Hemo6oB. - Cankr-IletepOypr:
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