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1. HABHAYEHHUE ®OHJA OHEHOYHbIX CPEACTB

®onp onenouHbIx cpeacTB (POC) coznaercs B cooTBeTcTBUU ¢ TpeboBanusMu deaepanbHOro
roCy/IapCTBEHHOTO0  00pa30oBaTeIbHOTO CTaHJapTa BBICHIET0 O0pa3oBaHUS JUId  aTTeCTalUu
oOyJaromuxcsi Ha COOTBETCTBHE WX  y4YEOHBIX  JIOCTHDKEHHWH  TOJTAamHBIM  TpeOOBaHUSM
cootBercTByomet OIIOIl s npoBeneHuss BXOJHOTO M TEKYIIETO OLEHUBAHUS, a TaKkKe
MPOMEXYTOUHOW aTtTectanuu obyuatommxcs. POC sBisgeTcs COCTAaBHOM YAcCThI0 HOPMATHBHO-
METOIMYECKOro oOecreueHus cUCTeMbl olleHKH kKadecTtBa ocBoeHus OITOIT BO, BxoauT B cocraB
OIIOII. ®OC — KOMIUIEKT METOJUYECKMX MATepHaliOoB, HOPMHUPYIOIIUX MPOLEAYPhl OIEHUBAHUS
pe3ynbTaToB 00y4eHHUs, T.€. YCTAHOBJICHHSI COOTBETCTBHUS Y4E€OHBIX NOCTHIKEHHI 3arjaHUpOBAHHBIM
pe3ynbrataM o0y4deHHsT U TpeboBaHMSIM 00pa3oBaTeNbHBIX MPOTpamMM, MPOrpaMM y4eOHBIX
JTUCITUTIINH (MOJTYJICH).

DOC chopMUpoBaH Ha OCHOBE KIHOYEBBIX MPUHIIUIIOB OLIECHUBAHUSI:

® BAIMJIHOCTH: OOBEKTHI OLEHKH JOHKHBI COOTBETCTBOBATH MTOCTABICHHBIM LIESIM O0yUYECHHUS;
® HAACKHOCTU: HCIIOJB30BAHUC eIlI/IHOO6pa3HI>IX CTaHJApTOB W KPUTCPUCB JId OUCHHWBAHUSA
JOCTYDKCHMIA,

e OOBEKTUBHOCTH: pa3Hble OOyyaroIluecss JOJDKHBI MMETh PAaBHbIE BO3MOXKHOCTH JOOMTHCA
ycrexa.
®OC no nuctuninHe «CrneuuanbHble cOocoObl pa3padOTKU PBIXJIBIX OTIOXKEHUN» BKIIOYAET

BCE BHUJBl OILICHOYHBIX CPEJCTB, MO3BOJSIONIUX MPOKOHTPOIUPOBATH OCBOCHHE OOYYAIOIIUMUCS
komrnereHuii, npegycMorpeHHbix ®I'OC BO no cnemmansHoctn 21.05.04.  «['opHOE neno» u
porpaMMoil yueOHo# nucuuiuinHbl «CriennaabHble CI0Co0bl pa3padOTKH PHIXJIBbIX OTIOKEHUIN.

®OC mnpeanasHaueH UIsI TPOdeCcCOPCKO-TPENnoIaBaTeIbCKOT0 COCTaBa M OOyYaIOLIUXCS
¢unmana Ky3s['TY B r.benoBo. ®OC noiexuT eKeroJHOMY epecMOTpy U OOHOBJICHHIO.

2. MACHOPT KOMNETEHIMW JUCOUTLIVHBI
IIpodeccnonanbubie komnerenuun (I1K)

ITIK-7 - CiocoGHOCTHI0 000CHOBBIBATH INIABHBIE MTAPAMETPHI Kapbepa, BCKPBITHE KAPHEPHOTO
T0JIs1, CUCTEMBI OTKPBITON pa3padOTKH, PEKUM FOPHBIX padOT, TEXHOJOTUIO U MEXAHU3AIIHIO
OTKPBITBIX TOPHBIX PabOT, CIIOCOOHOCTHIO pa3padaThIBaTh MPOEKTHI CTPOUTENBCTBA, PEKOHCTPYKIIUH U
MEPEBOOPYKEHUSI 0OBEKTOB OTKPBITHIX TOPHBIX PabOT, CIOCOOHOCTHIO TPOEKTUPOBATD
IIPUPOJLOOXPAHHYIO AEATEIBHOCTD.

®opwma tekymero | Komnerenn | MaauxaTtop(sr) PesynpTaThl 00yueHus o YpoBeHb
KOHTPOJIS uu, JOCTUKEHUS JTUCIUIIAHE(MOTYJIs)
3HAHUH, dbopmHpyeM | KOMIETEHIIH

YMEHUH, bIE B

HaBBIKOB, €3yJIbTaTe

HE00XO0IMMBIX OCBOCHMS

TUISL JTUCLUILINH

(dbopMupoBaHUS bl (MOJyJIS1)

COOTBETCTBYIOILE

i

KOMIIETEHIINH




TecTtoBbie
3a/laHus, 3aluTa
J1a00paTOPHBIX
pabot

I1K-7

Onpenenser
rJIaBHBIC
napameTpbl PabOThI
THUIPOMOHUTOPHO3
€MJIECOCHOTO
criocoba.
OcyuiecTBisieT
WHXCHEPHBIC
pacyeTsl
TEXHOJOTHUECKUX
MPOIIECCOB
THUIPOMOHUTOPHO3
€MJIECOCHOTO
KOMILIEKCa

3Haer:

- CBOICTBA TOPHBIX MOPOA IS
orpezesieHus] BO3MOKHOCTH UX
0TpaboTKH
TUIPOMOHUTOPHO3EMIIECOCHBIM
CII0COO0OM;

- BUJIbI TEXHOJIOTU I
THJIPOMOHUTOPHO-3EMIJIECOCHOTO
croco6a u 00acTh ero
MIPUMEHEHHS,;

- COBPEMEHHOE COCTOSIHHUE U
MEPCIEKTUBY Pa3BUTHUS
TUIPOMEXaHU3ALUN OTKPBITHIX
TOPHBIX PadoT;

- OCHOBHBIE TIOHATHUSA O
TEXHOJIOTHYECKUX CXeMaxX U
IPUMEHSIEMOM 000pyI0BaHUHY;

- o0OmIre cBeieHust 00 OCHOBHBIX
¥ BCTIOMOTaTeJIbHBIX MpoIeccax
TUIPOMEXaHU3ALUU OTKPBITHIX
TOpHBIX padoT;

- mpaBuiIa 6€30MaCHOCTH
BE/ICHUS
THPOMEXaHU3UPOBAHHBIX
pa3paboToK.

Ywmeer:

- OTIPE/ICTISTh TJIABHBIC
napameTpsl paboThl
THJIPOMOHUTOPHO-3EMIIECOCHOTO
crioco0a JUIst POCTHIX YCIOBUM;
- PacCUHMTHIBATh PACXO/IbI BOJIBI
u

OTpeOHbIE HATIOPHI 1 pabOThI
THJIpOMEXaHU3aAIIH;

- pacCUMTHIBATh JTHHEHHBIE
napameTpsl 3a00€B NpU
BCKPBIIIHBIX paboTax criocoOom
THJIpOMEXaHU3AIHH.

Bnageer:

- TOPHOU TEPMUHOJIOTHUEM;

- MH)XCHEPHBIMH METOaMHU
pacyeToB Bcex
TEXHOJIOTHIECKUX

IIPOLIECCOB
THJIPOMOHUTOPHO3EMIIECOCHOTO
KOMILJIEKCA.

Bricokwnit
AN
CpeaHuUiA

Bricokuil ypoBeHb JOCTHKEHHSI KOMIIETEHIIUH - KOMIIETEHIUSI CPOPMUPOBaHA, PEKOMEHI0BaHHBIE
OLICHKHU: OTJIMYHO, XOPOLIO, 3a4TEHO.
Cpennuii ypoBeHb TOCTHKEHUSI KOMIIETEHIIMH - KOMIETeHIIUs chopMHpOBaHa, PpEKOMEHI0BaHHbIE
OLICHKHU: XOPOLIO, YIOBIETBOPUTEIBHO, 3a4TEHO.
Hu3zkuit ypoBeHb JOCTHKEHHS] KOMIIETEHIIMH - KOMITETEHIUS He chopMHpOBaHa, OI[EHUBAETCS
HEYJIOBJIETBOPUTENILHO MIIU HE 3a4TEHO.




3. HACHIOPT ®OHJIA OHEHOYHBIX CPEJCTB JIS1 ITIPOBEJIEHUSA
ATTECTALIUU
no qucuuiuinie CrnenuanbHble CIOCO0bI Pa3padoTKU PBIXJIBIX OTJI0KeHHUH

3.1. Onucanue HaA3HAYEHUS U COCTABA (DOH/IA OLIEHOYHBIX CPEICTB
Hacrosmuit hon onenounsix cpeacts (POC) BxoauTt B cocTaB 00pa3oBaTeIbHON TPOrPaMMbI
U TIpeJHa3HayeH I TeKYLIEro U MPOMEXKYTOUHOIO0 KOHTPOJISI M OLIEHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
oOyueHuss — 3HAHUH, YMEHHUH, HABBIKOB U ONBITA JESATEIBHOCTH, XapaKTEPU3YIOIIMX JTarbl
(hopMUPOBaHHS KOMITIETEHITUH B TIPOIECCE MPOXOXKICHUS TOITOTOBKHY MO TUcHUIUMHEe ClenuajbHbie
CIoco0bl pa3padoTKU PHIXJbIX OTJI0KEHU I

®OC pa3paboTaH Ha OCHOBAaHUH:
— (erepanbHOTO rocy1apCcTBEHHOr0 00pPa30BaTEIBHOTO CTAaHIapTa BHICHIET0 00Pa30BaHUs 110

HAIpaBJICHHUIO ITOATOTOBKH

21.05.04 I'opHoe nemno

— 00pa3oBaTeabHOM MPOrPaMMBI BBICIIICTO OOPa30BaHMs 10 HAIPABJICHHIO TOATOTOBKH
Croemnmanuct 21.05.04 I"'opuoe geio

HamnpasnenHocTs (mmpoduiib)

«03 OTKpBITEIE TOPHBIE PAOOTHI»

KO 1 HAUMCHOBAHHUEC HAIIPABJICHUA MMOATOTOBKH, YPOBCHb TOATOTOBKHU

3.2. [lepeuenb kKoMIeTeH M, (pOpMHUPYeMBbIX B pouecce ocBoenns nucuunanubl IIK-7
3.3. DTansl opMUPOBAHUSI U OLIEHMBAHNUSI KOMIIETEHIIUI

Ne KonTponupyemsbie pazaensl (TEMbI) Kon HanmenoBanue
n/m KOHTPOJIHPYEM OIICHOYHOT'O CPEJICTBA
on Texymmit IIpomexyTo
KOMIIETEHIIUN | KOHTPOJIb yHas
(wnu ee yacTH) aTTeCTaLs
1. 1. Oo6mmue CBeIeHHUA 0 TIK-7 YerHbIi
THAPOMEXaHU3aAIN U OTKPBITHIX OIpoc
TOPHBIX padoT npu
1.1 OcoGeHHOCTH  THAPOMEXAaHHU3ALUU 3aIUTe
OTKPBITBIX TOPHBIX Pa0OT. nmabopaTop-
1.2 Uctopuyeckue cBeNEHUS O pPa3BUTUHU HOM
THJIPOMEXAHU3AIUU OTKPBITBIX TOPHBIX paboThI
pabor.
1.3 Hay4Ho-TeXHWUYECKHI  TIporpecc B
00J1aCTH THAPOMEXAHU3AIINUH.
1.4 Cocrosnue u HaIlpaBJICHUSA
COBEPIICHCTBOBAHUS THUIPOMEXAHHU3AINHA B
Kysbacce.
2. 2. O6ume MOHATHUS 0 [IK-7 VYcrHbI
TUAPOMEXAHU3UPOBAHHBIX TOPHBIX orpoc
paborax pu
2.1. OOmue MO0 KEHHU. I'maBHEIE 3aIuTe
0COOEHHOCTH TUAPOMEXaHU3AIIHT mabopaTop-
OTKPBITBIX TOPHBIX Pa3padOTOK. HOM
2.2.  Texuomormdyeckoe 000pyIOBaHHE. paboThI
2.3. llpuHnumnuanbHbIE TEXHOIOTUYECKUE

1 . .
Jist cTyneHToB, 00ydaomuXxcs Mo OYHO-3a09HON (popme, 00s3aTeTbHBIM BUJOM TIPOMEXYTOUYHON aTTECTAIIMH SBISIETCS

BBITIIOJTHCHHUEC SallaHI/II\/’I CaMOCTOSITEIIbHOM pa6OTI)I 110 JTUCHMIIIINHE.
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CXEMBI  THJIPOMEXaHU3AINH
TOPHBIX PadoT.
2.4.  DJeMeHTHl CUCTEMBI pa3pabOTKH.

OTKPBITBEIX

3. Biusinue CcBOMCTB mOpoax Ha TIK-7 YerHbliit
Npouecchl rHAPOMeXaHu3alUuH oIpoc
3.1. Bnwusaue (U3NKO-MEXaHUYECKUX pu
CBOHCTB IIOpPOJ, Ha TUAPOMOHMTOPHBIN 3aluTe
pa3MbIB, pa3pabOTKy 3eMCHapsgaMu H naboparop-
Jparamu, Ha IPOLIECCHI HOM
THJIPOTPAHCIIOPTUPOBAHUS W YKJIAJKU paboThI
IIOpPOJI B OTBAJIBI.
3.2. Knaccudukamusi TOpHBIX TOPOJ IO
TPYAHOCTH UX Pa3pabOTKH.
4. IIpoueccsl ruapoMexaHu3anuu IK-7 Ycerubii
4.1. Pa3paboTka mOpoa T'MIPOMOHUTOPHO- oIpoc
3eMJIECOCHBIM KOMILIEKCOM. npu
4.2. Ilpoumecc MOATOTOBKM MOPOA K 3aluTe
pa3MbIBY. nmabopaTop-
4.3. T'uapoMOHUTOPHBIN pa3MbIB MOPOJIbI HOM
— MPOLIECC MYJIBIONPUTOTOBICHUSI. paboThI
4.4, T'mapoTpaHCIIOPTHPOBAHUE.
4.5. T'mapootBasiooOpa3oBaHUE.
4.6. IlpaBuma 0e301acHOCTH npu
pa3paboTke  TOpPOJ  THUAPOMOHHUTOPHO-
3€MJIECOCHBIM KOMILIEKCOM.
S. IIponeccsl pa3padoTkH TOpPHBIX [K-7 VYceTHbil
MOPOJ APAraMH M 3eMCHapsiAaMHU oIpoc
5.1. Ilpomecchl BBIEMKH IOPOJ pu
3eMCHapsIaMH. 3aluTe
5.2.  IIpomecchl BEIEMKH MTOPO/T IparamMu. naboparop-
5.3. IIpaBuna 6e30macHOCTH pu HOMU
3eMCHapSTHON U JPaKHOM pa3zpaboTkax paboThHI
6. BcekpoiTHe " CHCTEeMBI IK-7 VYcTHbIN
TUAPABJIHYECKOM pa3padoTKu OTIpoC
MeCTOPOXKIeHH npu
6.1. BckpeiTHE KapbepHBIX IOJIEH TpU 3amure
MPUMEHEHUH T'HJIPOMOHUTOPHO- nabopatop-
3eMJIECOCHBIX KOMILJIEKCOB. HOM
6.2. Cucremsl OTKPBITON paboThI
TUAPABINYECKON pa3pabOTKH.
7. I'maporexHu4eckue cOOpyKeHHUs [K-7 YcTHbIN
7.1.  OOmme moHATHS O onpoc
THJIPOTEXHUUECKUX COOPYKEHHSIX. npu 9K3aMeH
7.2.  Kunaccuukanus THAPOTEXHIYECKIX 3alnTe
COOPYKEHHI. nabopatop-
7.2. BonocOpocHbBIE yCTPOKCTBA. HOH
paboThI




4. BXOJHOH KOHTPOJIb
4.1 Ileap BXOAHOr0 KOHTPOJSI — ONPEICINUTh HAaYaJbHbIM YPOBEHb IOATOTOBIEHHOCTU
00y4aromuxcss M BBICTPOUTh WHAWBUIYAIBHYIO TPACKTOPHIO OOy4YeHHs. B yCIOBHSX JIMYHOCTHO-
OpPHEHTUPOBAHHON 00pa30BaTENbHON Cpeabl pe3yNbTaThl, MOJYyYCHHbIE MPHU BXOAHOM OIICHWBAHUH
o0ydYaromerocsi, HCIOJIB3YIOTCS KaK HadalbHbIE 3HAYEHUS B HHAMBHIYaIbHOM Hpoduie
aKaJIeMUYECKOl yCIenHOCTH 00yJaroIerocs.

4.2 Onucanue OLEHOYHBIX CPEICTB
®dopma npoBeaeHHsI BXOAHOIO KOHTpOJs — OnaHkKoBoe TectupoBaHue. KommuectBo Bompocos — 20,
JUIUTENILHOCTh TECTUPOBAHUS — 45 MUHYT.

4.2.1 lllkana oneHnBaHusi (MeTOAUKA OI[EHKH)
3a KaXK/IbIii TPABUIIBHBIN OTBET BBICTABIISACTCS OJIUH Oall.
Onenka GopMUPYETCSI B COOTBETCTBUH C KPUTEPHUSIMH TAOJIUIIBL:

MaxkcumanabHbIi 6211 IIpoxoanoii 6ana Ouenka
20 He MeHee 15 OTJIUYHO
14 He MeHee 9 XOPOIIIO
8 He MeHee 3 YIIOBJIETBOPUTEIHHO
2 - HEY/JIOBJIETBOPUTEIHHO

4.2.2 3aganus (BONPOCHI) AJIsl BXOJHOI0 KOHTPOJIA 00y4ar0mmXxcs.

Jli 0cBOEHMSI TUCHMILIMHBI HEOOXOMMbI KOMIIETEHLIMU (3HAHUS YMEHUS, HABBIKU U (WJIM) OIBIT
NESATEIBHOCTH, IOJNY4YEHHBIE B paMKax M3y4eHMs CleayromMx JucuuiuivH:  «l'eonorus»,
«'mapomexanukay, «['opHbsle MamuHbl U obopyaoBanue OI'P», «OcHOBBI TOpHOTo fena (OTKphITast
reotexHoiorus)», «llpomeccsl OTKPBITBIX TOpHBIX paboT», «TexHonorus W KOMILIEKCHAs
MEXaHM3aIMsl OTKPBITBIX TOPHBIX paboT». Bompockl BXOIHOTO KOHTPOJS OXBAaThIBAlOT MaTepuaibl
JAHHBIX TUCIUIUINH.

Ilepeyenb BOpoCOB BXOAHOI0 KOHTPOJISA
(MpaBUIIBHBINA OTBET BbIAEIIEH KUPHBIM HIPU(TOM)

1. K ¢usnueckum cBOHCTBaM I'OPHBIX MOPOA OTHOCSTCS:
a) MPOYHOCTB;

0) ynpyrocts;
B) INIOTHOCTb;
I') KpenocTh.

2. Kpenoctsb ropHoii noposas! no mkaie npod. M.M. IlpoToassikoHoBa u3MepsieTcs B €AMHULIAX. . .
a) Mlla;

6) H/mwM;

B) H/M3

r) 0e3pazMepHBIX

3. 3anexu MoJe3HBIX NCKOMAaEeMBbIX Ha3bIBAIOTCS TUTUTOOOPA3HBIMH, KOT/Ia OHU Pa3BHUTHI
A) B OJTHOM HampaBJIEHUU;

b) no mpocrupanuio;

B) Bo Bcex HampaBieHUsIX;



I') mo magenwuto;
JI) B ABYX HANpaBJIeHUAX.

4. YucnoBoe 3HaueHUE KOA(PPUIMEHTA BCKPBIIIHT TOKA3bIBAET:

* CKOJIBKO TIOPOBI HEOOXOMMO YAAIUTh MIPH CTPOUTEIHCTBE Kapbepa;

* B&JINYMHY MOIIHOCTH MOJIE3HOTO NCKOIIAeMOT0;

* BeJINYHHY 00beMa MOPOAbI, MPUXOASIIYIOCH HA O/IHY TOHHY I0JIe3HOT'0 HCKOIIaeMOoro;
* BJINYMHY MOIIHOCTH BCKPBIIIIY;

* B&JINYMHY 00beMa BCKPBIIIU B SKCKaBATOPHOH 3aXOJIKe.

5. OTKpBITHIE pa3pabOTKX HA3BIBAIOTCS TIOBEPXHOCTHBIMU IPH TIIyOWHE Kaphepa J0
* 100 Mm;

* 50 m;

* 150 Mm;

* 80 M;

6. Yron otkoca pabouero 60pTa kapbepa 3aBUCHT OT

* IIUPHUHBI Kapbepa;

* JUTHHBI Kapbepa;

* grcJa 9KCKaBaTOPOB Ha YCTYIIE,

* IIMPUHBI padoyeii MJIOMAIKH;

* IIMPUHBI TOJIOCH 0€30ITACHOCTH Ha PabOYUX yCTyIax.

7. Kanenmapusiii rpaduk ropHBIX pabOT MOKa3bIBACT

*[JMOpsIIOK TOATOTOBUTENbHBIX PadoT;

* JTIOpsiIOK BCKPBIMIHBIX PadoT;

*[InopsiA0oK BbIMOJTHEHHS BCKPBIIIHBIX H J00BIYHBIX Pa00T M0 rogamM padoThl Kapbepa;
*[IpacnpeneneHe 00beMa BCKPBIIIN M 3aMIACOB MOJIE3HOTO UCKOMAEMOT0 MO IyOHHE Kapbepa,
*[J0OOCHOBaHHME MPOU3BOACTBEHHON MOIIHOCTH Kapbepa.

8. Ompenenure NpaBUIBHBIN MOPSIOK OCHOBHBIX MPOLIECCOB OTKPBITHIX TOPHBIX padoT

* [ToaroroBka ropHbIxX MOPoJ K BbIeMKe, BbIEMOYHO-TIOIPy304HbI¢ PA00THI, TPDAHCIIOPTHPOBAHME
TOPHBIX NOPOJ, CKJIAAMPOBAHHE TOPHBIX NOPO.

* OypO-B3pbIBHBIE Pa0OTHI, BBIEMOYHO-TIOIPY304YHbIE paOOThI, TPAHCIOPTUPOBAHNE TOPHBIX MOPO/,
OTBAJIOOOpa30OBaHUE

* OypoBbI€ palbOThI, IEPEroH OYPOBBIX CTAHKOB, B3PBIBHBIE pa0OThI, BHIEMOYHO-TIOTPY304YHbIE PAOOTHI,
TPaHCIOPTUPOBAHKUE FTOPHBIX TOPO/I, OTBAJI000pa30BaHUE, CKIIAJUPOBAHUE TOJIE3HOT0 UCKOMIaeMOro,
oboralieHue MoJe3Horo UCKOMaeMoro

* BBIEMOYHO-TIOTPY304HbI€ Pa0OThI, TPAHCTIOPTUPOBAHHE TOPHBIX OPOJ, 00CITy)KUBaHHUE
TEXHOJIOTHYECKUX JIOpPOT, 0TBaJI000pa3oBaHue, CKIaMpOBaHHE MOJIE3HOT0 UCKOMAaeMOro, 00oraiieHue
II0JIE3HOT'0 UCKOIIaEMOI0

9. I'py3010TOK HA3BIBACTCS SJICMEHTAPHBIM, €CIIA OH HJIET OT
* Tpex 3a00€B ycTyma;
* OJIHOT0 320011 yCTYyIAa;



* IBYX 3a00€B yCTYyIa;
* IPYyIIIBI YCTYIIOB Kaphepa,
* BCEX YCTYIIOB Kapbepa.

10. Beiemo4yHO-0TBalIbHEIE KOMITIIEKCHI 000pynoBanus (BO) Bkitouaior
* HKCKaBaTOPBI BCKPHIIIHBIC TYCCHUYHBIC,

* HKCKaBaTOPHI IIATra0IINE;

* MEXaHUYECKHE JIOTIATHI,

* THJIPABIINYECKUE SKCKABATOPHI,

* POTOpPHBIE IKCKABATOPbI.

11. DkckaBaTOPHO-OTBAIbHBIE KOMILIEKCH 00opyaoBanus (D0) BKIOUYAIOT
* JKCKABATOPSI IATAIOIIHE APATIANHBI;

* POTOPHBIE KCKABATOPHI;

* TUAPABINYECKHIE SKCKaBaTOPBL;

* KOHBEHEPHI;

* [IETIHBIE SKCKaBaTOPBHI.

12. Onpenenure KOIUIECTBO IPY30NOTOKOB IOKa3AHHEIX Ha CXeMe

e e e = '/ . _’

4

* TpU
* YETBIPE
* [I1Th

13. BekpbITHE JOOBIYHOTO YCTYIIAa TP OECTPAHCIIOPTHOM TEXHOIIOTUN MOXKET OBITH OCYIIIECTBICHO
* HAKJIOHHOH TPaHIlIee;

* TOOBIYHBIM 3KCKaBaTOPOM;

* BCKPBIIIHBIM 3KCKaBaTOPOM;

* IGHTOYHBIM OTBAJI000pPa30BaTENEM;

* 1aMOOM.

14. Kaxoii s5KcKkaBaTOp H300pakeH Ha CXeMe
Rx

a) :
| . T
|
|

=

L
| A wawal
| Ru
’
|

HT’:
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BepHblii oTBeT. 00paTHAs rHAPABJIAMYECKAS JIONATA
HesepHbli1 OTBET. NpsAMasi THApaBINYECKas J0MaTa
HesepHblll 0TBET. psAMas MexJionara

HeBepHnelii oTBET. 0OpaTHas Mexjonara

HesepHblii 0TBET. npariaiiH

15. Kakoii skckaBaTOp M300pakeH Ha CXeMe

a) Rs R
|‘ —— -
)
S N
_ 7 ,71 o
i ¥ X Hy
Hp| Hj 3 i
\ 3 v } (R
' —
: R _R'D' = H. A

BepHblii 0TBET. KapbepHasi MexJI10IaTa
HesepHnblil 0TBET. THApaBInYeCKas IpsMas jorara
HeBepHblii 0TBET. ruipaBindeckas ooOpaTHas jonaTta
HesepHblil 0TBET. IOrPy34UK

16. HazoBuTe croco0 ¢hopMUpOBaHHS OTBAIA

6) b-b
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13 18l
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P
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BepHblii 0TBeT. II0IATHOI
Hesepublit oTBeT. nepudepuitnpiii
HeBepHblil OTBET. BHYTPEHHHI
HesepHnblit 0TBET. KOMOMHUPOBAHHBIN

17. IllupuHa 5KCKaBaTOPHOM 3aX0/IKH MEXJIONATHI 3aBUCHT OT

BepHblii 0TBeT. MAKCHMAJIBHOIO PAINYCA YePIAHUS MEXJI0NAThI HA YPOBHE CTOSIHUS

HeBepHbIl OTBET. MAKCUMAIIBHOTO paJnyca YepraHus
HeBepHBbI OTBET. MAKCUMAIIBHOTO paJinyca pa3rpy3Ku
HeBepHbIil OTBET. MAKCUMAJIBHOM BBICOTHI YEPITAHUS
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18. Ha kakoii cxeme n300pa)keH ApariaiH

Hesepuriit otBer. 1
Heepusliii oTBeT. 2
Hesepnbiii otBer. 3
Bepnbiii oTBeT. 4

19. Ha cxeme mapametp Ruy o3Hagaer

BepHblii oTBeT. pagnyc YepnaHus IKCKABATOPa HA YPOBHE CTOSIHUS
HeBepHblii 0TBET. MaKCHMANIBHBIN pailyc YepraHus SKCKaBaTopa
HesepHblil 0TBET. paguyc pasrpy3ku

HeBepHblii 0TBET. pajinyc NOBOPOTA MIAT(HOPMBI

20. Kakoif mapameTp Ha cxeme O3HayaeT JJIUHY CKBaXXUHHOTO 3apsijia

Bepubiii oTBeT. IBB
HesepHpriii oTBeT. Inn
HesepHnpslii oTBeT. 1320
Hesepnbiit orBet. LekB

12



5. TEKYIIHUA KOHTPOJIb

no qucuuiuinHe CrnenpanabHble CIOC00bI Pa3padoTKU PBIXJIBIX OTJI0KeHUH

5.1 OnennBaemnle komnerenmuu [1K-7
5.2 ®@opmMa KOHTPOJIAA YCTHBII OMPOC MPH 3aIIUTE JTaO0OPaTOPHOH PabOTHI
5.3 Kpurepuu u mkaja oneHuBaHUA

[IIxana orleHUBaHUI

bayuel CreneHp y10BIETBOPEHUSI KPUTEPUSIM

5 6amioB VKkazaHue TOUYHBIX Ha3BaHUH M OINpEAEICHUM, IpaBUIbHAs

«OTIUIHO» ¢dbopMynMpOBKa TOHATUH M  KaTeropuil, NPUBEICHBI BCe
Heo0XxoanuMble (OpMyJIbl, IPOCTABIEHBl BCE €IMHULIBI U3MEPEHMUS,
€CTb COOTBETCTBYIOIIAass CTAaTUCTHKa H T.Ml., BCE 3aJaHUs
BBINOJIHEHB! BEPHO (BCE 3a/1a4M PELIEHbI IPABUIIBHO).

4 Gamna OpnHa-/Be HECYIIECTBEHHBIC OMIMOKU B OMpEICICHUH MOHATUH U

«Xopor1o» Kareropuif, B (opmyinax, CTaTUCTUYECKUX JaHHbIX M T. II.,
KapAWHAIBHO HE MEHSIOIUE CYTh H3JIOKEHHS, HaIu4due
HE3HAUYUTEJILHOTO KOJINYECTBA rpaMMaTHYeCKUX u
CTHITMCTUYECKHUX ommOoK, OJTHA-T[BE HECYIIECTBECHHBIC
NOTPEUIHOCTH ITPU BBINOJIHEHUH 33JaHUH WM B peIICHUsIX 3ajay.

3 bamna OTtBer oOTpakaeT JMLIb OO0IIEe HANpPaBIECHUE  M3JI0XKCHUS

((Y,I[OBJ'IGTBOpI/ITCJ'ILHO»

JEKLIMOHHOTO MaTepHuala, Halnuuue 0oliee ABYX HECYIIECTBEHHBIX
WJTU OJIHOM-JIBYX CYIIECTBEHHBIX OIIMOOK B ONPEACICHUN MTOHATHMA
u Kareropwii, ¢dopmynax, CTaTUCTHUYECKUX JaHHBIX U T. IL;
OOJBIIIOE  KOJIMYECTBO TIpPaMMATHYECKMX M CTHJIMCTUYECKHX
OolmMOOK, OJHA-ABE CYIIECTBEHHbIE OIIMOKH TPH BBIIOJTHEHUHU
3aJJaHU WK B PEIICHUSX 3a]1a4.

2 Gamna
«HeynoBneTBOpUTEIBHO»

OO6yuarommiics JEMOHCTPHUPYET ciaaboe IMOHHUMaHUE
MpOrpaMMHOTO MaTepuaia. TeMa He packpeiTa, Oojiee IBYX
CYILIECTBEHHBIX OIIMOOK B OINpENeJICHUH MOHATUN U KaTeropuii, B
dbopmynax, CTAaTUCTUYECKUX JaHHBIX, MPU BBITIOJIHEHUH 3aJaHUN
WIM B pElIEHUSX 3a]a4y, HalWyhue TPaMMATUYECKUX U
CTHUJIMCTUYECKUX OLIUOOK U JIp.

Her orBeTa. He ObLIO MOMBITKY BBITOJIHUTE 3aJaHUeE.

5.4 MarepuaJsl 1Jisl yCTHOIO ONpoca

JlabopaTopnasi padora Ne 1. ®u3uko-MexaHU4eCKHe CBOICTBA rOPHBIX MOPO/ M UX BJIUSIHHE HA
BbIOOP TeXHUYECKHX PellieHUl B THAPOMeXaHu3aIun

KOHTpOHbHBIC BOIIPOCHI.

. BmaroeMkocTp ¥ BIIaXKHOCTb.

. Cuenuienuie u HabyxaHue.
. AGpa3uBHOCTb.

O 0 IO\ DN K~ W —

. Kakne pusnko-MexaHn4deckrne CBOMCTBA MOPO/T BIUSIOT HA PA3MbIB IMOPO]T THAPOMOHUTOPAMU?
. Kakue gusuko-mexanudeckre CBOHCTBA MOPO BIMSIIOT Ha MPOLIECC THUAPOTPaHCIopTa’?

. Kakue pusnko-Mexanndeckne CBONCTBA MOPO/T BIUSIOT HA YKIAAKY TOPOI B OTBaIT?

. ITOTHOCTB U yIAENbHBINA BEC TOPOJL.

. [lopucTOCTh M Pa3pBIXIAEMOCTD.

. Bomonponuitaemocts 1 BO0OTAa4A.

10. I'panynoMeTpuyecKuii COCTaB MOPOJ.
11. IlocTpoenue rpaguka rpaHyJIOMETPUUIECKOIO COCTABA.
12. I'mapaBnuyeckast KpyIHOCTb U €€ OIPEIETICHHUE.
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JlaGopaTopHas padora Ne 2. Crioco0bl NOAr0TOBKH MOpPoJ K pa3mbIBy. Kiaccnpukanus Buios
O0OpyLIEeHUH.

KoHTposbHbIE BOIIPOCHL:

. OcHoBHBIE CIOCOOBI MOATOTOBKHU MOPOJ K Pa3MbIBY.

. [IpenBapuTENBHO PBIXJIEHUE OPO AparjaiHAMM.

. [IpenBapuTenbHO phIXJIEHHE TOPOA OyIbA03epaMu.

. CnernanbHbie CIIOCOOBI MEXaHUYECKOTO PHIXJICHUS TIOPO/I.

. OcnaGnenue MopoAHOrO MaccuBa BOJJOHACHIIIICHUEM.

. IIpueMHO-cMecHUTENbHBIE YCTAHOBKHU I THAPOTPAHCIIOPTUPOBAHMS IOPOJ OT 3KCKaBaTOPOB.

. Kitaccudukanms BugoB o0pyIeHu.

~N NN kW —

JlabopaTopHas padora Ne 3. 'mapaBjuyeckuii pacyeT ru;i[pOMOHHTOPOB U NAPaMeTPOB
THAPOMOHHMTOPHOI CTPYH.

KoHnTponbHbIe BOIPOCHI:

1. B uem 3akitouaercs pacyeT ruJpOMOHUTOpPA?

2. Kakue nperpajbpl MOKET BCTPETUTH CTPYsI THAPOMOHUTOPA?

3. Onpenenenune ko3 dumenta A u B, oT uero oHu 3aBUCST U MPH ONPEACTCHUN KaKOTO IapaMeTpa
UCIONB3YHOTCA?

4. [loueMy npou3BOAUTCS YTOUHEHUE PACX0/1a BOJBI?

5. Onpenenenre KOMIAKTHOCTH CTPYHU M OT Y€ro OHA 3aBUCHUT?

6. Uemy paBHO 3HaueHue KodduimenTa Bo u ot 4ero oH 3aBUCUT?

JlabopaTopHas padora Ne 4. Onpenesnenne 1uaMmeTpa BoJ0BO/I0OB U OTEPb HANOPA MO AJIMHE 151
pa3BeTBJIEHHOM CETH.

KoHTposibHBIE BOIPOCHI:

1. Knaccudukanus BoIOBOIOB Ha pazpesax.

2. Kak onpenensroTcsi IOTepy Hallopa Ha MaruCTPaibHBIX, Pa3BOASIINX U 3a00HHBIX BOJOBOIAX?
3. U3 yero ckiaapiBaeTcs MONHBIN HAMOP, HEOOXOUMBIN I BEIOOpa Hacoca Ha BOJ103a00PHOM
CTaHIUHU

4. Yro BKIIOYAET B celOsl mpeaBapuTeIbHas MOAroToBKa TpyO?

5. Kakoe 10mKkHO OBITh pacCTOSTHUE MEXAY ONOPaMHU NP MPOKIIAJIKE TPyO?

6. PexoMenayembie paanychl 3aKpyriaeHus Tpyo?

7. Kak mogbuparotcst Hacochl Ha B0103a00pHON CTaHIIUU?

JlabopaTopuas padora Ne 5. [Ipoknaaka TpyoonpoBoaoB. PacueTbl caMmoTe4HOr0
TPAHCHOPTHUPOBAHMS BOJABI.

KoHTposbHBIE BOITPOCHL:

1. U3 yero ckmaapiBaroTCs MOTEpH Haropa?

2. OnpeneneHue 3KOHOMUYECKOTO akTopa.

JlaGopaTopnas padora Ne 6. PacueT HAMOPHOTo rUAPOTPAHCIIOPTA MYJIbIbI.
KoHTponbHbIE BONIPOCHI:

1. Kakue cBoiicTBa MOpOJ OKa3bIBAOT BIMSHHAE HA MIPOLIECC TUAPOTPAHCIIOPTUPOBAHUS TYJIBIIBI?
2. B uem 3akirodaeTcs pacyeT HaloOpHOTO TUAPOTpaHcHopTa’?

3. [lepeunciure OCHOBHBIE YCIIOBUS IPUMEHEHUS PA3IMYHBIX METOAMK pacyeTa KpUTHUECKUX
CKOPOCTEW U yJIENbHBIX TUAPABINYECKUX COMPOTHUBIIEHUM.

4. I1o xakuM napaMeTpam MPOU3BOAST BEIOOP IPYHTOBBIX HACOCOB?

5. CxeMbl cOeIMHEHNUS TPYHTOBBIX HACOCOB.

6. [Topsimok onpeneneHus: JuaMeTpa MmyJablnoBOIA.

7. PacckaszaTb MOPSAOK OINpeIeNIEHUs «pabodeil TOUKN» 3eMJIECOCHOM CTaHIIHH.

8. Kakue mapameTpsl U OKa3aTeNIn ONPEEISIOT M0 rpa@uKy rpaHyIOMETPUYECKOr0 cocTaBa?
9. Kputnueckas cKOpoCTb JBUKEHHUSI MYJIBIIBI.
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JlabopaTopnasi padora Ne /. PacueT caMOTe4HOr0 ruAPOTPAHCIIOPTA MYJIBIIBI.

KonTposibHBIE BOMPOCHL:

1. Uto Ha3bIBaeTCsl CAMOTEUHBIM THIPOTPAHCTIOPTOM?

2. B yem 3akioyaercs pacueT caMOTEYHOI'O THIPOTPAHCIIOPTA MYJIbIIbI?

3. Ha xakux (u3H4YeCKuX MpoIeccax, COMPOBOXKIAIONINX IBUKCHUE THAPOCMECH, 0a3UpPYIOTCS
OCHOBBI pacuera 0€3HAIOPHOr0 TPAHCIIOPTUPOBAHUS TBEPABIX YacTUIl?

4. Kak noapa3aensitoTes J0TKU AJI1 CAMOTEYHOTO TUIPOTPAHCIIOPTA B YCIOBUSAX OTKPBITHIX TOPHBIX

pazpaboTok?

5. Ilopsnok pacyera napamMeTpoB CaMOTEYHOI'O TMAPOTPAHCIIOPTA ITYJIbIIBI.

6. KOHTPOJIb CAMOCTOSATEJbHOM PABOTHI OBYUAIOIINXCH
no qucuuiuinie CrnenpanabHble CI0C00bl Pa3padoTKU PBIXJIBIX OTJI0KEHHUH

6.1 OnennBaemMblie komnerennuu [1K-7
6.2 ®opma KOHTPOJS YCTHBIA OINpPOC MpPU MPOBEPKE BBIMOJHEHHUS PA3/EIOB KypCOBOI

paboTsl

6.3 Kputepun u mkaJja oneHuBaHUs
Kpurtepuu orieHuBaHus.

— IPaBUIBLHOCTH (DOPMYIMPOBKY U HCIOIb30BAHUS MOHSATHI U KaTeTOpUi;
— MPaBWJIBHOCTH U MOJHOTA PEIICHUS 3aaY;

-- HCIO0JIb30BAHUE BEPHBIX CAUHULL U3MEPEHHUS;

— aKKYpaTHOCTH 0(hOpMIICHUS paOOTHI.

[IIxana orleHUBaHU.

bassl CreneHp yJ10BIETBOPEHUSI KPUTEPUSIM

5 6aioB Vka3aHue TOYHBIX Ha3BaHMM W ONpeNeNIeHuH, NpaBUIIbHAS

«OTIUYHO» ¢dbopMyIMpoBKa TMOHATUH M  KaTeropuil, NpPUBEIEHBI Bce
HeoOxouMble (POPMYIIBI, IPOCTABIIEHBI BCE €IUHUIBI U3MEPEHUS,
€CTb COOTBETCTBYIOIAasl CTaTHCTHKAa W T.OI., BCE 3aJaHHUS
BBITIOJTHEHBI BEPHO (BCE 3a7[a4M PEIICHBI MPABUIILHO).

4 Ganna OpnHa-/Be HECyIIEeCTBEHHbIE OIIMOKU B ONpEIENCHUHM MOHATUH U

«Xopomo» Kareropuii, B (Qopmynax, CTaTUCTUYECKUX JaHHBIX H T. II.,
KapAVMHAJIBHO HE MEHSIOUIME CYThb U3JIOKEHUS, HaJIW4Yue
HE3HAYUTEIIbHOTO KOJINYECTBA IrpaMMaTHYECKUX u
CTHJINCTUYECKHUX o1MO0K, OJlHa-7BE HECYIECTBEHHBIE
MOTPEIIHOCTH NPH BBIIOJIHEHUH 3aJJaHUH UIIM B PEIICHUSX 3ajau.

3 bamna OTBer oTpakaeT JUIIb OOlIee HalnpaBIEHUE H3JIOKEHUS

«Y IOBIETBOPUTETBHO)

JIEKIIMOHHOTO MaTepHalia, HaJlnuue 0oJiee JABYX HECYIIECTBEHHBIX
WJIM OJTHOW-ABYX CYIIECTBEHHBIX OIIMOOK B OMPEACICHUH MOHATHH
U Kareropuwii, (opmynax, CTaTUCTHYECKUX JaHHBIX U T. II.;
0OJBIIOE KOJMYECTBO TIPAMMATHYECKUX M CTUIMCTHYECKUX
OomuOOK, OJHA-/IBE CYIICCTBEHHBIC OIIMOKHU TIPU BBHITOJHEHUU
3aJlaHU WM B PEIICHUSX 3a/1a4.

2 baita
«HeynoBneTBOpUTEITHHO

OO6yuarommiics JIEMOHCTPHUPYET cmaboe MMOHUMAaHUE
MporpaMMHOTO Marepuana. Tema He packpbita, Ooyiee ABYX
CYLIECTBEHHBIX OIIMOOK B OINpe/eIeHUH MOHATUN U KaTeropuii, B
(dhopMynax, CTaTUCTUYECKUX JAHHBIX, TIPU BBITTOJTHEHUH 3aJaHUMA
NJIn B PEIICHUAX 3aj1a4, HaJIM4Ynue rpaMMaTHUiICCKUuX n
CTHJINCTUYECKUX OIUOOK H JIp.

Her orBeta. He OBLIO IONBITKY BBIIIOJIHUTH 3alaHUucC.
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6.3 Copaep:kaHue caMOCTOATEIbHOI padoThI

Howmep Coneprxkanue paboThl Cpoxk cnaum paboThI Ha
paboThI MIPOBEPKY
1 N3ydenue TeopeTueckoro MaTepuaia. 5 Hegens
CocraBienne  o030pa 1O  Teme «[ToBbImeHUE
3¢ (eKTUBHOCTH Pa0bOTHI THUIPOMOHUTOPHO3EMIIECOCHOTO
KOMIUICKCA pa3pe3a IyTeM COTJIACOBAHMS PEKHMOB
paboThl €r0 OCHOBHBIX CUCTEM.
2 N3ydeHne TeopeTHIecKoro MaTepuana. 7 Henens
3 Breimonnenue 1 u 2 pa3aena KypcoBoii paboTsl O Henens
4 W3ydeHue TeopeTnueckoro MaTepuana. 9 negens
5 Brinonnenue 3 u 4 pazaena KypcoBoii paboThl 13 menens
6 N3yuenune TeopeTnueckoro Marepuarna. 13 Henens
7 Brinonnenue 5 u 6 pa3aena KypcoBoii paboTsl 17 uenens

6.4 BO]'[pOCl)I AJIA CAMOCTOATEIBHOIO H3YYCHUS IIPHA MOATOTOBKE K IK3aMEHY

Jl1s TOAroTOBKM K cllaue IK3aMeHa 1o aucuuiimHe CrnenuajibHble Coco0bl pa3padoTku

PBIXJVIBIX 0T.]IO)K€HHﬁO6y‘laIOH_[I/ICC${ INOMHMO JICKHUOHHOTO MaTcpualia, CaMOCTOATCIbHO HU3Yy4YarOT
CJICAYIOIIMUC BOIIPOCHI:

Tema 1. OOmmue cBeeHUs O THAPOMEXAHU3ALUN OTKPBITHIX TOPHBIX PabOT

1. Hcropuueckue cBeieHUs O pa3BUTHH FMAPOMEXaHU3ALMU.

2. HayuHo-TexHHueckuil nporpecc B 001aCTH THAPOMEXaHU3ALIUH.

3. OcoOeHHOCTH THIPOMEXaHU3UPOBAHHBIX paOOT MPH OTKPHITOIH pa3paboTKe MECTOPOKIACHUN
IIOJIE3HBIX UCKOIIAEMBIX.

4. IlpeunmyiecTBa CpeICTB I'MIPOMEXaHU3ALMHN Ha OTKPBITHIX TOPHBIX paboTax.

5. Henmocratku cpeacTB ruipoMexaHU3alMK Ha OTKPBITHIX TOPHBIX paboTax.

6. CocrosiHUE U IyTH COBEPIICHCTBOBAaHUS THApoMexaHmn3anuu B Kys0acce.

Tema 2. OOmirie MOHATHS O THIPOMEXaHU3UPOBAHHBIX TOPHBIX paboTax

1. Kakue ¢pakTopsl BIUAIOT Ha ONpeAeTIeHNne YIeIbHOr0 PacXoa Bo/bl Ha OTOOHKY MOpPOJT
THUIPOMOHUTOpaMU?

2. Kakue (akTopsl BIMSIOT Ha ONpeAeTIeHre He00X0IMMOI0 Harmopa BOJIbl Il pa3MbIBa MOPOJT
TUIPOMOHUTOPOM?

3. Uro Ttakoe 0TOOIKa U BBITOHKA IOPOA?

4. Crnoco0sbl pa3MbIBa TOPHBIX TOPOJ THIPOMOHUTOPOM.

5. Cnoco0bl pa3ynpoyHeHUs: TOPO/ MPH UCIIOIB30BAHUN CPEACTB THAPOMEXaHU3AIINH.

6. Bumsl TexHOMOTHUECKOTO 000PYIOBAHUS

Tewma 3. BiinsiHue cBOMCTB OPOA HA MPOLECCHI THAPOMEXAHU3ALNH

Yro Takoe rpaHyJIOMETPUYECKUI COCTAB PHIXJIBIX OTIOKEHUN?

Kak onpenensiercst mnopuctocts U Ko3GHUIUEHT MOPUCTOCTH MOPOA?
Kakast KpynmHOCTb TIMHUCTBIX (hpaKiuii?

BnnsiHMe cBOWCTB MOpPOJA Ha THAPOMOHUTOPHBIN Pa3MBbIB.

Bnusiaue cBoiicTB mopoa Ha pa3paboTKy 3€MCHAps1aMu.

BnusiHrEe CBOMCTB MOPO/I Ha pa3pabOTKy AparaMu.

BiistHue cBOMCTB IOPO HAa MPOLECCHI TUAPOTPAHCIIOPTUPOBAHUS.

NookrwbdPE
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8. BmnmsHHe cBOWCTB MOPOA HA MPOLECCH YKIAIKU MOPOJ B OTBAJIBL.
9. Kuaccudukanusi TopHBIX IOPOJT TTO TPYAHOCTH UX pa3pabOTKH.

Tema 4. IIpornecchl TuAPOMEXaHU3AIUN

Urto Takoe ykiaoH? EnUHUIIBI H3MEPEHHUs YKIIOHA.

DneMeHThl TUIPOMOHHUTOPA.

ITapameTpsl THAPOMOHUTOPA.

Kakue gaxTopsl BIUSIOT Ha 1adbHOCTh MOJIETa CTPYU THIPOMOHHUTOpA?
Kakoe 10mkHO OBITh MUHIMAIILHOE PACCTOSTHUE OT THIPOMOHHUTOPA 110 320057
Yro Takoe mar nepeBUKKI THIPOMOHUTOpA?

Jatp onpeneneHue Nporu3BOAUTEIILHOCTH THAPOMOHUTOPHON YCTaHOBKH.
CrniocoObl yBeMYeHUS TPOU3BOAUTEILHOCTH THIIPOMOHHUTOPA.

Urto Takoe HeOMBIB? B Kakux citydasix oH mpuMeHsiercs?

10 Kak ompenensiercst yacoBasi IpoOU3BOAUTEIHLHOCTh THIPOMOHUTOPA?

11. Yro momkeH oTOOpakaTh MacmopT 3a00s1 THAPOMOHUTOPHON YCTAHOBKH ?
12. OcHoBHBIE ITpaBuUIIa OE30MACHOCTH MPHU padOTE TUIPOMOHHUTOPA.

CoNoR~LNE

Tema 5. TIporecchl pa3paObOTKU TOPHBIX MTOPO/T AparaMu U 3eMCHapsIaMu
1. Tlpomecchl BIEMKH MTOPOJI 36MCHAPSIAMH.

2. IIponecchl BBIEMKH MTOPOJI AparaMu

3. TlpaBuna 6e30macHOCTH IPH 3eMCHAPSIHON pa3padoTKe.

4. IlpaBuna 6€301aCHOCTH MPHU pa3padOTKE JAparamu.

Tema 6. BckpbiTue U cUCTEMBI THAPABINYECKON pa3pad0TKH MECTOPOKIAECHUI
1. Cucrembl THAPABINYECKUX Pa3pabOTOK.

2. BpI00Op cucTEMBI THIPaBINYCCKUX Pa3pabOTOK.

3. BckpeiTHe KapbepHBIX TOJEH.

Tema 7. ' MAPOTEXHUYECKHE COOPYKEHUS

1. Knaccudukaius ruipOTeXHHYECKUX COOPYKEHUH.
2. Tumbsl BOJOCOPOCHBIX YCTPOMCTB.

3. KoHcTpykiuus Bo10COPOCHBIX YCTPOMCTB.

7. KYPCOBAS PABOTA

7.1 O6mue mnogoxenusi: KypcoBas pabora sBIsSeTCSs 3aBEpIIAONIUM ASTANlOM HW3YYCHUS
oOydJaromuMucs TUCHUIUIMHBL  «CrenuanbHble  CIOCOOBI  Pa3paOOTKH  PBHIXJIBIX  OTIOKEHUI».
KypcoByto paGoTy BbIMONHAIOT oOyuatomuecs Bcex ¢opm oOydenus. Llenpro KypcoBoil paboTh
SABJIACTCA:

- 3aKperyieHue U yriIyOJIeHWe 3HaHUM, MOJYYEHHBIX BO BpeMs JIEKIMOHHBIX U JIaOOpaTOPHBIX
3aHATUH; BbIPAaOOTKAa HABBIKOB MCIIOJIB30BAaHUS IPAKTHMYECKHMX M CIPABOYHBIX MaTEepHaJIOB,
COBPEMEHHBIX JOCTHKEHUH HAyKH M TEXHUKH B O0JIACTH THUIPOMEXaHU3UPOBAHHOW pa3pabOTKu
MECTOPOXKACHUN IIOJIE3HBIX HCKOIAEMBIX; aHAJIU3 B3aWMOCBS3U IPUHATBIX TEXHOJOIMYECKUX U
TEXHUUYECKUX PELIEHUN U WX BIUSHUE Ha MOKa3aTeslu paboThl MPEeANpHUsATHI, a Takke BO3AeCTBHE Ha

OKPYKaIOMIYIO Cpemy.

KypcoBass paGota BBIIONHSIETCS OOYYAIOMIMMHUCS CaMOCTOSITENIBHO TIO WHIAWBUIYAJTbHBIM
3a/IaHMSIM TI0JT PYKOBOJICTBOM TipenoaaBaTesns kadenpsr OI'P.
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3akoHUEHHAs] KypcoBasi pa0oTa He TO3/Hee CPOKa, YKa3aHHOTO B WHIWUBUIYalbHOM 3aJaHUH,
cIaeTcs Ha MPOBEPKY PYKOBOAUTEIIO U MPU MOJIOKHUTEIIBHON OI[EHKE JTOMYCKAETCs K 3alllUTe.

[Ipu 3amuTe KypcoBoil pabOThI OLIEHUBAIOT YMEHHE 00y4arolIerocss HaXoAUTh U 0OOCHOBBIBATH
Hauboee 3¢ (HEeKTHBHBIC PEIICHIS, TOATOTOBICHHOCTh K CAMOCTOSITENILHOM padoTe.

KypcoBas paboTa cocTouT U3 rpaduyecKoil 4aCcTH U PacueTHO-TOSICHUTEITLHOM 3aIHCKH.

I'padmyeckyro 4acTh BBIMONHSIOT Ha omHOM JucTe Gopmara Al (594x841 mm), Te AOIKHBI
OBITH MMOKa3aHBbI:

- CUTYallMOHHBIM IIJIaH C PACIOJIOKEHHEM BOJOUCTOYHHKOB, KAPbEPHOTO IOJISI, TMAPOOTBAA,
Tpacc BOJOBOJOB U MYJIbIIOBOJOB, OCHOBHBIX M NEPEKAYHBIX HACOCHBIX CTAHIIMM M CTAaHUUN NOIIUTKU
C YKa3aHHMEM DACCTOSHUI MeXAy OOBbEKTaMH W BBICOTHBIMH OTMETKAaMHU; TEXHOJIOTMYECKas cxema
TUAPOMOHUTOPHOI'O Pa3MbIBa ITOPOJ] CO BCEMU NapaMETPaMHU;

- cXéMa I'MJIpOO0TBala ¢ YKa3aHHeM CIIocOO0B BBIYCKa MYJIbIIbI, TAPAMETPOB 1aMO 00BaIOBAHUS
U BOJIOCOPOCHBIX COOPYKEHHIA;

- TN BOJ03a00pHON HACOCHOM CTAaHIMM C YKa3aHWEM THIIA, KOJMYECTBA U CXEMBI COCAMHEHUS
HACOCOB; TIpaduK TpaHyTOMETPUUYECKOTO0 CcOCTaBa pa3padaThiBa€MbIX TOPOJ C OMpeiesieHueM
JuamMeTpa CpelHed 4YacTUIbl M XapaKTePUCTUKH OJHOPOJHOCTH (HEOJAHOPOIHOCTH) TIPYHTOB;
AJIEMEHTHI MPOKJIAIKA BOAOBOAOB U MYJIbIIOBOJOB; CXEMbI BOJOCHA0KEHHUS U THIPOTPAHCIIOPTA.

PacuetHo-nosicHuTENbHAS 3amucKa, o0bemMoMm 25-35 crpanuny gopmara A4 (297x210 mm)
PYKOIIMCHOTO WJIM TICYaTHOTO TEKCTa, JOJDKHA BKIIOYATh HEOOXOJHMMBIC PACYEThl M IMOSCHSIONINE
cxembl. CokpamieHue cioB, 3amuch (opmyn 0e3 pacmupOBKUA COCTABISIIOMIMX SJIEMEHTOB,
OTCYTCTBHUE CCHUIOK Ha JINTEPATYPY HE JOMYCKAOTCS.

Marepuan B MOSICHUTEIILHOW 3allUCKE Pa3MEINAlOT B CICAYIOUIEM IMOPSAKE: TUTYJIBHBIN JIHCT,
3aJjaHie Ha KypCOBYIO pa0OTy ¢ MOJIIHUCHIO MPENOAaBaTes, OTJIaBICHHE YacTel, pa3/iesioB, MyHKTOB U
MOJIMYHKTOB MOSICHUTENILHOM 3aITMCKH, BBEJCHHE U Jaliee TOICHEHUE, U PacUeThI [0 pa3jiesaMm, CIIMCOK
UCTIONIb3YEMBIX JINTEPATYPHBIX UCTOYHUKOB.

7.2 Coaepaxanue KypcoBoii padoThl:

1. Beenenue.

2. Be16op Tuma 1 KOJM4ecTBa THAPOMOHUTOPOB.
3. BogocHabxeHne THIpOyCTaHOBOK.

4. TexHOJ0rus THIPOBCKPHIIIHBIX paboT.

5. 'mapoTpaHcopT BCKPHILIY.

6. ['mnpooTBanooOpa3oBaHue.

7.3 BapuaHThl 3aJaHUii KYypPCOBOii padoThI.

Ne 1 Bapwnant
apaMeTphl
n/n pavetp 1 2 3 4] 5 6] 7] 8] o 10
1. | TomoBoii o6mem | 1L 12 | 13 14 | 15 1 1,2 13 1,4 15
BCKpBIHH/I, M.HH.M3
2. | HponomkuTensHOCTS 150 | 160 | 170 | 180 | 150 | 160 | 170 180 150 160
CEe30Ha, CYT
3. | Boicora yeryma, M 10 15 20 10 15 20 10 15 20 10
4. | Pasmepsl Kapbepa | 1500 | 1700 | 1800 | 2000 | 2200 | 2400 | 2500 | 2700 | 2900 | 3000
(mmHa OIIHOM
CTOPOHBI), M
5. | lnnna onHoO# cTopodsr | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800 | 2000
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oTBaja, M

6. | Paccrosaue 1500 | 2000 | 3000 | 4000 | 1500 | 2000 3000 4000 1500 2000
TPAHCIIOPTHUPOBAHUS, M
7. | Mnuna maructpanshoro | 1000 | 1500 | 2000 | 2500 | 1000 | 1500 | 2000 | 2500 | 1000 | 1500
BOJIOBOJIA, M
8. | duuna 3a00HHOIr0 100
BOJIOBOJIA, M
9. | BeicoTta nogbema BOJIBL, 10 12 15 18 20 10 12 15 18 20
M
10.| Beicora mombema | 15 | 18 | 20 0 | 12 | 15 18 20 10 12
MYJIBITBI, M
11.| Bpems HambIBa OTBaia, | o 7 9 5 7 9 5 7 9 5
JeT
12.| OcHoBaHme OoTBaNA CyIJIMHKH C TIECKOM
13.| I'mapooTBan B HEoOXnTON MECTHOCTH HAa PaBHUHE
pacIoyIoKeH
14.| Pa3pabaTpiBacMble Ilecuano-rpaBuiiHas cMecCh
OPO/IBI
15.| [Mopucrocth rpyHTA 025/03/03|025/03/|03|025| 03 |03 0,3
16.| YaenapHBIN Bec, /™ 25 126 |265| 27 | 25| 26 | 265 | 27 | 265 | 2,7
17.| dlebutr Bomomcrounuka, | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300
M4
18.| I'panynomerpuyeckuit
COCTaB
0,05-0,1 3 5 7 4 6 3 5 7 4 6
. 0,1-0,25 23 (19 | 20 | 21 | 21 | 23 19 20 21 21
= 0,25-0,5 % ° 20 | 22 | 22 | 23 | 19 | 20 22 22 23 19
§ é 0,5-1,0 g < | 16 | 18 | 15 | 16 | 18 | 16 18 15 16 18
S g 1-2 59 | 12 (10| 10 | 8 |11 | 12 | 10 | 10 8 11
: 2-5 S%| 5 45765 ]| 4|5 76
= 5-10 10 | 12 | 11 | 10 9 10 12 11 10 9
10-20 11 | 10 | 10 | 11 | 10 | 11 10 10 11 10

7.4 Kputepuu ¥ 1IKaj1a OLeHUBAHUA

Kputepuu onieHMBaHUS .

— IIOJIHOTA BBIITOJIHCHUA 3a1aHUA,

— IIPaBWJILHOCTH Pacy€TOB M UCIIOJIb30BAHMSI CIIPAaBOYHOU JIMTEPATYPBI;
— IPaBUJILHOCTD BHITIOJHEHUS rpapMuecKoi 4acTu;
_ cootBercTBOBaHue TpedoBanusm ECK/I;
— aKKypaTHOCTh O(pOpMIIEHUS PAOOTHI.

[IIxana orleHUBaHUI.

basel

CrencHb YAOBJICTBOPCHHA KPUTCPUIAM

«OTINYHO»

[TonHOE packpbITHE TEMBI, YKa3aHUE TOYHBIX HA3BAHUU M ONpEIEICHUM,
NpaBUIbHBIM BBIOOP OOOPYAOBaHMS, TPHUBEAECHBI BCE HEOOXOIAMMBbIE
(dbopMyIibl, BCe pacyeThl BBHIIIOJHEHBI BEPHO, Ha JIUCTE rpaduyueckoil yactu
IPUBEJICHBI BCE HEOOXOIUMBIE DJIEMEHTHI.

«Xopouio»

HenocraTtouHo mojHOE pacKpbiTUE TEMBbl, OJHA-IBE HECYIIECTBEHHBIE
OIMOKM B ONpeAeJeHUU MOHATUH, B (opmynax, Tabiumax
KapJAMHAJILHO HE MEHSIONIME CYTh pPacueToB, HAJIWMYKWe HE3HAUMTEIHLHOTO

A T. I,
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KOJIMYECTBAa TPaMMATUYECKUX U apu(MeTHyecKux OmMUOOK, OJIHA-IBE
HECYILIECTBEHHbIE  TOTPEIIHOCTA  MpPU  BBHINOJHEHUUM  3aJaHUM,
HECYIIECTBEHHBIE OTPEITHOCTH B rpa)uyecKoi yacTu.

«Y IOBIIETBOPUTEIILHO»

Hanuune Gosnee nByX HECYIIECTBEHHBIX WJIM OJHON-IBYX CYIIECTBEHHBIX
omuOOK B ONpeAeSICHUH TOHATHH, opMysax, TabIuIax U T. 1.; OOJIbIIOE
KOJINYECTBO TPAMMATHYECKUX M apu()METHUECKUX OIIMOOK, OHA-IBE
CYIIECTBEHHBIC OIMOKH B PEIICHHUSX 3a/1a4, CYIIECTBCHHBIC TOTPEITHOCTH
B TpaueCcKOii 4acTH..

«HeynoBieTBOPUTEIILHON

OOyyaromuiicss JEeMOHCTpPHUpPYET ciaboe MOHMMAaHHUE MPOrPaMMHOIO
marepuana. Tema He packpbiTa, Oojiee JBYX CYIIECTBEHHBIX OIIMOOK B
oTpezieNIieHUH MOHITHIA, B popMysiax, TAOIMUHBIX JaHHBIX, IPU PEIICHUIX
3a/1a4, HaTU4YMe TPaMMATHYCCKUX ©  apU(PMETHYECKHX  OIIHOOK,
rpaduyeckas 4acTb HE COOTBETCTBYET MOSACHUTEIBHON 3alIUCKU U JIP.

He ObUTO NOMBITKY BBIMOJIHATE PaboOTYy.

10 JUCIUILIT

8.1 OuenuBaemMble

8. MMPOMEXYTOUYHASA ATTECTALIUA
nHe CnennajbHble COCO0bI Pa3padoTKH PHIXJIBIX OTJIOKEHHUI

xkomnerenuuun [1K-7

8.2 Bua arrecTtanum Tect-3k3ameH B 9CO
8.3 Kpurepuu u mKajia oneHuBaHUA

Kpurepnu olieHHBaHUS

OOyuaromemycss  mpeiaraercss oTBeTuTh Ha 10 BompocoB. I[lpaBuibHBI OTBET
ouenuBaercsa B 0,5 Oamta, HenpaBuiabHbIA oTBEeT 0 OamioB. CyMMapHOE KOJIMYECTBO OAIOB
SBJISIETCS OLIEHKOM, KOTOPYIO CHCTEMa BBICTABIsIET aBTOMaTHYeCcku. B ciyyae ouenku 3,5 umu
4,5 Gata penoaaBaTelb 3a0a€T TOMOJHUTEIBHBIN YCTHBIN BOTIPOC.

[IIkxana orleHUBaHUS.

bael CreneHb y0BJIETBOPEHUS KPUTEPHSIM
5 OamioB Ouenka 9CO 5 6amos.
«OTJINYHOY Onenka DCO 4,5 Oamra + mpaBUIBHBIM OTBET Ha JOMOJHUTEIHHBIN
BOIPOC MpenogaBaTesl.
4 6anna Onenka DCO 4 Oamna.
«XOpOLIO» Onenka DCO 3,5 Gamna + mpaBWIbHBIA OTBET HA JOMOIHUTEIbHBIN
BOIIPOC TperogaBaTes.
Onenka DCO 4,5 6amna + HenmpaBWIBHBIA OTBET HA TOMOIHUTEIHHBIN
BOIIPOC MPETogaBaTesl.
3 Oaa Ouenka DCO 3 Oanna.
«ynosierBoputenbHo» | Omenka DCO 3,5 Gamna + HEeNpaBWIBHBIA OTBET HA JOTOTHHUTEIIbHBIN
BOIPOC MpenogaBaTesl.
2 Oamna Ornerka DCO MmeHee 3 0aIUIOB.
«HEYJOBJIETBOPUTEIHHO

8.4 Bonpocsl 1Jis1 TeCTa-IK3aMeHa.

1. B nepuon noapesku ycTyra HachlllleHHe MOTOKA BOJIbI OPOAOH
Bepuwtit omeem. xpaiiHe HU3KO
Hegepuwlit omeem. xpaitHe BBICOKO
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Heegepubwlit omeem. BbIlLIE CPEIHETO
Heegepnutit omgem. HUXe CPEHETO

2. B rpynToBoM Hacoce I'pYT2000/63 pabouune xojeca Asisi TpaBUMHBIX TPYHTOB-

Bepuutit omeem. ¢ yTOJIIIEHUSIME BXOJHBIX KPOMOK JIOTIATOK Y 33/IHETO JIMCKa (B 30HE IMOBBIIICHHOTO
M3HOCA)

Heesepnutit omeem. ¢ yTONIIEHUSIMH BBIXOIHBIX KPOMOK JIONATOK y 33JJHETO JAKCKa (B 30HE
MOBBIIIIEHHOTO U3HOCA)

Heesepnutit omeem. ¢ OUTHKOBKOW BXOIHBIX KPOMOK JIONIATOK Y 33 THETO JUCKA (B 30HE MOBBIIIIEHHOTO
M3HOCA)

Heesepnutit omeem. ¢ yTONIIEHUSIMH BXOJHBIX KPOMOK JIOTIATOK Y IMEPETHETO TUCKA (B 30HE
MOBBIIIIEHHOTO U3HOCA)

3. B 3aBucuMOCTH OT Ha3HAYEHHUS MTYJIBIIOIPOBO/IBI MOAPA3AEISIOTCSA HA YYACTKH:

Bepnutii omeem. kapbepHble (pacnoyioKEHHBIE B MpeJieax Kapbepa), MarucTpaibHbIe (T1aBHBIC),
BHYTPUIUIONIA/I0YHbIE U HAMBIBHBIC

Heegepnulit omeem. xapbepHble (pPacloI0KEHHbBIE B TIpe/Iesiax Kapbepa), MarucTpajibHbie (TJIaBHBIE),
BHYTPUILIONIAI0YHbIE

Heegepnuiit omeem. xapbepHble (pacroyoKeHHbIE B Mpeiesiax Kapbepa), BHYTPUILIOUIAI0UYHbIE U
HaMbIBHbIC

Heegepuwltit omeem. MaructpaibHbie (TJIaBHBIC), BHYTPUILIONIAI0YHBIC U HAMBIBHBIE

4. B xapbepHBIX YCIOBHUAX

Bepnutit omeem. HexxenarenbHO MapajuIeIbHOE COSTMHEHHE TPYHTOBBIX HACOCOB Ha OJIMH
TpyOOIpOBOI

Heesepnutii omeem. xenateabHO TapaJlIeIbHOE COSIMHEHHE TPYHTOBBIX HACOCOB HA OJMH
TpyOOIpOBOI

Heesepnutii omeem. 00513aTEIIbHO MTapalIeIbHOE COSTUHEHNE TPYHTOBBIX HACOCOB HA OJINH
TpyOOMpOBOI

5. B kauecTBe Mep 3alUTHI OT THAPABINYECKUX YapOB, BbI3bIBAEMBIX PE3KUM MOBBIILIEHUEM
BHYTPEHHET0 JIaBJICHHUs B MYJbIIONPOBO/E, CIEAYET MPeyCMaTpUBaTh: TACUTEIH C YIPYTUMHU
pabouyrMK opraHam 3anoJHEHHBIMU BO3IyXOM; IIPYXUHHBIE ITPEIOXPAHUTENbHbIEC KJIAllaHbl;
3arJIyIIKY, pa3pylialoniecs Ipy NOBBIIIEHUH JaBJIEHUs CBEpX JOMyCTUMOIO Ipezesna

Bepnuiit omgem. racutenu ¢ ynpyrumu pabounMMu OpraHaM 3aIrloJIHEHHBIMH BO3JIyXOM; MPYKUHHBIE
NPeJOXPaHUTEIbHbBIC KIIANIaHbl; 3arIyIIKH, Pa3pyILIaOIIUecs IPH MOBBIIIEHNH JIaBICHUS CBEpPX
JOMYCTUMOTO IIpeena

Heegepnutit omegem. racuTenu ¢ ynpyrumMu pabouyuMH OpraHaM 3aroJHEHHBIMU BO3/1yXOM; ITPYKUHHBIE
[IpeIOXPaHUTENbHBIE KJIallaHbl

Heegepnutit omeem. racutenu ¢ ynpyrumMu pabouyuMH OpraHaM 3all0JTHEHHBIMU BO3/1yXOM; 3arJIyILKH,
paspyuiaronyecs mpy MOBbIIIEHNUHN AaBJIEHUS CBEPX JAOMYCTUMOTO Mpeserna

Heesepnuiit omeem. TpyXUHHBIE IPENOXPAHUTENBHBIE KJIANIaHbl; 3aTIyLIIKH, Pa3pyLIAIOLIUECs IPU
MOBBILIECHUH JIaBJICHUS CBEPX JIOMYCTUMOTO IMpeena

6. B xopmyc rpyHTOBOT0O Hacoca MOJaeTcsl YUCTast BOAA OT BCIIOMOTaTeIbHOIO Hacoca Mol HallOpOM,
MPEBBILIAIOIINM pabovHii Harlop IPYHTOBOTO Hacoca

Bepuuiit omgem. va 5...10 m

Heegepnulit omeem. Ha 2...5 M

Heegepuwiit omeem. na 1..2 m

Heegepnutit omeem. Ha 10...12 m

7. B mapkupoBke rpynToBoro Hacoca I'pYT2000/63 uudpa B 3HameHarese
Bepnuiii omeem. namop, m
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Heegepubtit omeem. IpON3BOAUTEIHLHOCTD, M3/4
Heegepnwtit omegem. pon3BOIUTENBHOCT, M3/MHUH
Heesepnutii omeem. IpoON3BOIUTEIILHOCTD, M3/C

8. B mapkupoBke rpyHToBoro Hacoca ['pYT2000/63 uudpa B uncinuresne
Bepubwtit omeem. pon3BOAUTEIHLHOCTD, M3/4

Heegepuutit omeem. nivHa, MM

Hegepuwiit omeem. Hanop, M

Heegepuwtit omeem. Harop, cM

9. B MecTax pe3Koro n3MEeHEHHsI HallPaBJICHUS TPACCHI ITYJIBIIONPOBOAA, KOTAa BO3ZHUKAIOIINE OCEBbIC
YCHJINS HE MOTYT ObITh BOCIIPUHSATHI CTHIKAMH TPYO, clieayeT

Bephutii omeéem. yctaHaBIMBaTh AaHKEPHBIEC OIIOPBI

Heegepuwiit omeem. ykpersiTh 0€TOHOM

Heegepubtit omeem. HaBapuBaTh OPOHIO

Heegepubtit omeem. yMeHbIIATh IaBJICHUE B TPyOe

10. B mOBBIIIIEHHBIX TOYKAX MEepPEIoMa MPOI0THHOT0 TPOMUIIS MYJIBIIONPOBOA CIACAYET
yCTaHaBJIMBATh BAHTY3bI JUIs

Bephutii omeem. BiyCka U BBIITYCKA BO3/1yXa

Heegepnbwlit omeem. BbIIIyCKa BO3/1yXa

Heegepubwlit omeem. Biiycka BO31yXa

Heegepubwlit omeem. B3THS IPOO

11. Ban rpyHTOBOTO Hacoca BpalaeTcst

Bepnuwtit omeem. B OTIOPHBIX U YIIOPHBIX MOAIUIHUKAX, PACTIOIOKEHHBIX HA CTOMKAaX CTAHUHBI
HegepHulit omeem. B yIOPHBIX MOJALIAITHUKAX, PACIIOJIOKEHHBIX HA CTOMKAaX CTAHUHBI

Heegepnutit omeem. B OTIOPHBIX TMOJIIMITHUKAX, PACHIOI0KEHHBIX HA CTOMKAX CTAaHUHBI

Heegepnuiit omeem. B OTIOPHBIX U 3aMIOPHBIX MOJIIMITHUKAX, PACIIOJIOKEHHBIX HA CTOMKAaX CTaHUHBI

12. Bce 0CHOBHBIE COOPY>KEHUS TUAPOTPAHCHIOPTA HEOOX0AUMO oOecrieunuBaTh MpsIMOi TeraeoHHOM
CBSI3bIO C

Bepnutii omeéem. nyucrieT4epcKuM IyHKTOM

Heegepuwtit omeem. BI'CU

Heesepnuiit omeem. T1aBHBIM MEXaHUKOM

Hegepnutit omgem. 1UpeKTOpPOM paspesa

13. BecneacTBue conpoTUBIICHHS BO3/1yXa ACMCTBUTEIbHAS HaTbHOCTD MOJIETa CTPYH MEHBIIIE
TEOPETUYECKOH, a HAanOOIbIIAs JITUHA MOJIETa JJOCTUTACTCS IPY HAKIIOHE CTBOJIA

Bepnutit omeem. 30°

Heegepnuwltit omeem. 45°

Heegepuwiit omeem. 20°

Hesepnuiii omsem. 90°

14. Be10op THAPOMOHUTOPA IPOU3BOIUTCS

Bepnuuiit omeem. 110 BeIMUMHE €r0 MPOU3BOAUTEIHLHOCTH IO BOJE
Hegepuwiit omeem. 110 CKOPOCTH UCTEUEHUS BOJIBI

Heegepnwtit omgem. 110 pacxoy 3JE€KTPOIHEPTUU

Heegepnulit omeem. 110 IPOU3BOAUTEIBLHOCTH HAcOCA

15. Br16op HEOOXOAMMOrO THIIAa HACOCAa U UX KOJMYECTBa AJis 00ecneyeHns THAPOMOHUTOPOB
HAaIlOPHOU BOJOM OCYILECTBIISETCS
Bepnuwtit omgem. 110 HanlOpy Y 3HAYEHUIO HEOOXOIUMOI0 PACX0/Aa BOJIBI
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Heesepnutit omeem. 110 MOITHOCTH U 3HAUYEHHUIO HEOOXOAMMOTO Pacxo/ia BOAbI
Heegepnwtit omgem. 110 HANIOPyY Y 3HAYEHUIO K.ILJI.
Heesepnutit omeem. 10 3HAUYECHUIO HEOOXOMMOTO Pacxo/1a BOJbI

16. BriOpath cxemy THIpOTPAHCIIOPTHBIX YCTAHOBOK: BCAChIBAHUE THIPOCMECH U3

B0y W
2

3ymrda

Bepnutii omgem. puc. a
Heegepnuiit omeem. puc. 0
Heeepnulit omeem. puc. B
Hegepuwiit omeem. puc. r

17. BoiOpath cxemy TuIpOTPAHCIIOPTHBIX YCTAHOBOK: C MOAaueii MOpo/l B HAIIOPHBIA TPYOOIIPOBO

==t N

CIeLMAIbHBIMU 3arpy304HBIMH YCTPOHCTBAMU
Bepnutit omeem. puc.6

Heegepuwiit omeem. puc. a

Hegepnuwtit omeem. puc.B

Hegepuwiit omeem. puc. v

18. BeiOpath cxeMy THIpOTPAaHCIIOPTHBIX YCTAHOBOK: CAMOTEYHBIH (Oe3HATOPHBIN)

TUIPOTPAHCIIOPT
Bepnuuii omeéem. puc. r

Hegepnwtit omgem. puc. a
Heesepnuwtit omeem. puc. 6
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19. BeiOpath cxeMy rHIpOTPAaHCIOPTHBIX YCTAHOBOK: CTPYHHBIMH HaCOCaMHU

(TUzIpO3IEBATOPAMH )
Bepnuwtit omgem. puc. B
Hegepuwiit omeem. puc. a
Hegepnuwtit omeem. puc. 6
Hegepuwiit omeem. puc. r

20. BricoTa ycTyma COOTBETCTBYET MOIIHOCTH MOPOJ BCKPBIIIHA U TPUHUMACTCS C YUETOM CIEAYIOIINX
PEKOMEHJALMI: C HUYKHEW IUIOIIAJIKU yCTyIa —

Bepnutit omeem. ue 6omnee 25...30 m

Heegepnuiit omgem. ne menee 25...30 m

Hegepuwiit omeem. ue 6onee 10...15 m

Heegepnuiit omgem. ne menee 10...15 m

21. BeicoTa ycTyIa COOTBETCTBYET MOIIIHOCTH MOPOJ BCKPBIIIA U TPUHUMACTCS C YUETOM CIEAYIOIINX
PEKOMEHIallUiA: PYU TPUMEHEHUHN Pa3MbIBa C TIOBEPXHOCTH -

Bepnutit omeem. He 6o1ee 5 M

Heegepnulit omeem. HE MeHEE 5 M

Hegepuwtit omeem. ue 6osee 10 m

Heegepuutit omeem. e menee 10 m

22. 'epmeTnyHbIe BO3TYLITHO-TUAPABIMYECKIE U KOJIOHHBI B Ka4eCTBE racUTeNel cieayer
YCTaHABIIMBATh B MECTaX BO3MOXKHOI'O THJIPaBIMUYECKOTO yAapa:

Bepnuwtit omeem. 3a 00paTHBIM KJIallaHOM , 3@ TPYHTOBBIM HACOCOM

Heegepnuiit omeem. niepe; 0OpaTHBIM KJIAIIAHOM , 32 TPYHTOBBIM HacOCOM

Heegepnutit omeem. 3a 00paTHBIM KJIAIIAHOM , II€pe]] TPYHTOBBIM HACOCOM

Heegepnuiit omeem. tepesn 0OpaTHBIM KJIALIaHOM , IIEpe FPYHTOBBIM HACOCOM

23. T'uaponneBaTopsl MO TOPU3OHTANIM NIEPEKAUNBAIOT MBIy HAa PACCTOSTHUE
Bepnutit omeem. ot 4 1o 100 m

Hegepnwiit omeem. 1o 100 m

Hegepuwiit omeem. csoie 100 m

Hegepnwiit omeem. 120 m

24. TunposneBaTopbl UMEIOT K.11.11.
Bepnuwuit omgem. B npenenax 20...25 %
Hegepnuwiit omeem. B nipenenax 10...20 %
Heegepnwiit omeem. B npenenax 25...30 %
Hesepuotit omeem. 50 %

25. T'uaponneBaTopsl MOAHUMAIOT MYJIBITY HA BEICOTY
Bepuwvtit omeem. 3...18 m

Hegepuwiit omeem. 13...18 m

Heegepnutit omeem. 18...25 m

Hesepnwiit omeem. 25...30 m
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26. 'maBHBIM OTIUYHUTEIHHBIM TPU3HAKOM THAPABIUYECKIX CUCTEM Pa3pabOTKH SBISETCS MOPSIIOK
TepeMENICHUsT OYUCTHBIX BBIPAOOTOK (3200€B), KOTOPHIH OKa3bIBACT BIUSHUE HA UCTIOJIb30BAHUE
YIapHOU CUIIBI CTPYH U 3D (HEKTHBHOCTH TIEPEMEIICHHSI TOPOJ OT 320051 K OCHOBHBIM
TPaHCIOPTUPYIOIIUM ycTpoiicTBaMm. [1o aToMy mpH3HaKy pa3ianyaror:

BepHubwtit omeem. CUCTEMBI C TIOMYTHBIM, BCTPEYHBIM, OOKOBBIM, BEEPHBIM i KOMOMHUPOBAHHBIM
3aboeM

Heesepnutii omeem. CUCTEMBI C TIONIEPEYHBIM, BCTPEYHBIM, OOKOBBIM, BEEPHBIM 1 KOMOMHHUPOBAaHHBIM
3a0oem

Heesepnutii omeem. CUCTEMBI C TIONYTHBIM, MTapaJUIEIbHBIM, OOKOBBIM, BEEPHBIM U KOMOMHUPOBAHHBIM
3aboeM

Heegepubtit omeem. CICTEMBI C TIOMTYTHBIM, BCTPEYHBIM, OOKOBBIM, MTAPYCHBIM 1 KOMOWHUPOBAHHBIM
3a0oem

27. I'pyHTOBBIE HACOCHI HA TMAPABIMYECKHUX pa3pabOTKax pOCCHINEl MepeKaunBaoT MECKH Ha
BBICOTY

Bepnuuiit omgem. 10...50 m

Heegepnutit omeem. 50...70 m

Heegepuwtit omeem. 5...10 m

Heesepnutit omeem. 70 m

28. 'pyHTOBBIE HACOCHI TMEPEKAYMBAIOT MIECKU I10 TOPHU3OHTAIIN
Bepuwtit omeem. 1o 2 xm

Heegepuwiit omeem. 110 1 km

Heesepnutit omeem. 110 3 kM

Heegepnulit omeem. 110 5 KM

29. I'pyHTOBBIC HACOCHI UMEIOT HAUMEHbIIIEE MMPOXOJHOE CEYCHUE MPEUMYIIIECTBEHHO IPU BXOJIC B
pabouee Kojeco

Bepnubwtit omgem. 4ro 06erdyaeT uX OUYMCTKY OT HETAa0APUTHBIX BKIFOUSHUIA.

Heesepnutii omeem. 9T0 TOBBIIIACT K.11.1T..

Heegepnbtit omeem. 4To yCIOXKHSIET UX OYUCTKY OT HerabapUTHBIX BKITFOUECHUH.

Heesepnutii omeem. 9T0 SKOHOMUT DIEKTPOIHEPTHIO.

30. I'pyHTOBBIE HACOCHI OAHOKOPITYCHOTO UCIIOJIHEHUsI 0003HAYAIOTCS OYKBOI
Bepuwtii omeem. J1

Heegepuwiit omeem. O

Heegepuwtit omeem. HO

Hegepnwrit omeem. OH

31. I'pyHTOBBIE HACOCHI TSKEIIOTO ABYXKOPITYCHOTO MCIIOJIHEHHSI 0003HAYAIOTCS OYKBOM
Bepuwviii omeem. T

Heegepnuiit omeem. H

Hegepnotit omgem. Y

Heegepnutit omeem. HT

32. I'pyHTOBBII1 Hacoc BEIOMpaAETCs MO ABYM €70 OCHOBHBIM N1apaMeTpam -

Bepnuuiit omgem. nonaue runpocMecu (M/4) u paboyemy Haropy (M)

Heesepnuwtit omeem. nionavue rugapocmec (M°/a) u k... (%)

Heeepuuii omeem. Tofade THAPocMecH (M>/4) 1 pacxoLy dIeKTpodHeprin (kBT 1)
Heegepnulit omegem. 110/1a4e TUAPOCMECU (M3/‘-I) u pecypey (4)

33. I'pynToBsrit Hacoc ['pYT2000/63 mmst mecyaHbIX TPYHTOB BBIITYCKACTCSI-
Bepnuiii omeéem. ¢ yronneHUsAMU Ha BXOJHBIX KPOMKaX JIONIATOK
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Heegephulit omeem. ¢ yTONIIECHUSIMH Ha BBIXOIHBIX KPOMKAX JIOMATOK
Heegepnuiit omeem. c OUUHKOBKOM Ha BXOJHBIX KPOMKAX JIOTIATOK
HegepHulit omegem. ¢ yTONIIECHUSAMHA Ha BXOAHBIX OCHOBAHUSX JIOMATOK

34. I'pyatoBbiii Hacoc 3T'M-1M (MoaepHU3UPOBAHHBIN) OTIMYaeTcs oT Hacoca 31’ M-1
Bephutii omeéem. 1ByXKOPITYCHBIM HCIIOJHEHUEM

Heegepuwtit omeem. 601bIIIM HATIOPOM

Heegepubtit omgem. 607bIINAM K.IL1.

Heegepnulit omeéem. MEHbIIEH LIEHOU

35. JI1s1 BceX HACOCHBIX arperaroB (TPYHTOBBIX, 00OPOTHOTO BOJIOCHAOKECHHUSI, YILTOTHSFOIICH BOIBI 1
p.) caeayer npeaycmarpuath ABP

Bepnutit omeem. aBTOMaTHUECKOE BKIIIOYCHHE pe3epBa

Heegepuwiit omeem. aBTOMaTH4eCKOE BBIKIIOUEHHE Pe3epBa

Heesepnutii omeem. aBTOMaTHUECKOE BOCCTAHOBIICHHE pPe3epBa

Heegepuoiit omeem. aBTOMaTH4YECKOE BKIIIOUECHUE PATHOCBSI3U

36. 1151 3aIMBKY BKIIAIBIIICH MTOAITUITHIKOB TPYHTOBBIX HACOCOB CITYKAaT
Bepnutit omeem. 6a60UTHI

Heegepubtit omeem. X000UTHI

Hegepnbwlit omeem. TOO0UTHI

Heegepuotit omeem. MoOOUTHI

37. JIns MarucTpaabHBIX YYaCTKOB ITYJIBIIOMPOBOAOB, UMEIOUINX OOJBIIOE KOINYECTBO TOBOPOTOB U
apMaTyphbl, UM IPU TPAHCIOPTUPOBAHUU THIPOCMECH BHICOKOM KOHLIEHTPALMU B BEpXHEW YacTu
TpYOBI JOTKHBI OBITH MPEAYCMOTPEHBI YCTPOMCTBA (CHEIAIbHBIE OTBEPCTHUS, 3aKPbIBAEMbI
3araymKamMm) s

Bephutit omeem. npoMbIBKY yJIBIIONIPOBOIOB

Hegephulit omeem. MEXaHUYECKON OUYNCTKHU

Heesepnuiit omeéem. KOHTPOJIS JBUKECHHUSI ITYJIBIIBI

Heegepnuiit omeem. B3sT1sI IPOO MYJBIIBI

38. [l HausTy4IIero MCIoJib30BaHusl 6ojiee IIOTHOM YacTy CTPYyH M MHTEHCUBHOTO pa3MbIBa
THIPOMOHUTOP JI0JKEH OBITh pacloIOKEH

Bepnuwit omgem. xak MOXHO Oyinxe K 320010

Heegepnuiit omeem. xak MO>XXHO J10JIbI1IE OT 320051

Heegepuotit omeem. B 20 M oT 32005

Hegepnuwtit omeem. B 50 M 0T 32004

39. Iy HaMOPHBIX MYJIBIIONPOBOIOB CIIEAYET MPUMEHATh

Bepnuiii omeem. cranbHbie TpyObI 00IIEro Ha3HAYCHHUS C AHTHKOPPO3NOHHOH 3alUTON
Heesepnutit omeem. ctanbHble TPYOBI O0IIET0 HA3HAUCHHUS

Hegepnulii omeem. ctanbHble TPyOBI CIIEIIMATHHOTO HA3HAYECHUS C aHTUKOPPO3MOHHOM 3aIIUTON
Heesepnutit omeem. 6eTOHHbIE TPYOBI

40. JI1si HU3KOHATIOPHBIX MyJIBIONPOBOIOB ¢ paGoummM maBierneM 10 1 MIla (10 kre/cm?) cieyer
IPUMEHSTh

Bepnuuiit omgem. nemeramnyeckue TpyObl

Heesepnutit omeem. MeTajuinyeckue TpyObl 00IIero Ha3HAYeHUs

Hegepnulii omeem. MeTauiniecKue TpyOb! CIIEHATIBHOTO Ha3HAYCHUS

Heesepnutit omeem. Metajuindeckue TpyObl 00IIero Ha3HAYEHUS! C AaHTUKOPPO3MOHHBIM MOKPBITHEM

41. 21.]'[5{ OXJTAXACHHA IMOJUIUITHUKOB I'PYHTOBOI'O HACOCA B IMMOJIOCTU CTAHWHBI MOAACTCA BOJA
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Bepuwviit omeem. BcrioMoraTeabHbIM HACOCOM
Heegepnuiit omeem. 13 TpyObl CAMOTEKOM
Heegepuotit omeem. 13 6aka caMOTEKOM
Heegepuwiit omeem. 13 OCHOBHOTO Hacoca

42. J1ns oxJ1axAeHUS MOAITUITHIKOB TPYHTOBOTO HACOCA TPUMEHSIFOT
Bepuuiit omgem. quctyio Bosy

Heegepuwiit omeem. maciio

Heegepnulit omeem. Cxxatblii BO3yX

HegepHulit omeem. eCTECTBEHHOE OXJIAXKICHUE

43. Jlns mpoduiaakTHIeCKOro o0CIyKMBaHUS M PEMOHTA COOPYKEHHUI U YCTPOMCTB MAPOTPAHCIIOPTA
CJIelyeT IpelyCMaTpUBaTh BIOJIb TPACCHI ITYJIbIIOIPOBOAA

Bepnutii omeem. crinaHupoBaHHBIE M1OJOCHI C MOIBE3IAMU

Hegephulit omeem. CKNapl C 3a1149aCTAMU

Heegepnuiit omeem. 3anac 1pyo

Hegepnbwlit omeem. pe3epBHbBIN TYJIBIIONIPOBOJ

44, JIns pa3MbiBa ¢ IPeIBAPUTEIbLHBIM PHIXJICHUEM B3PhIBHBIMU PaboTaMH (CrOco0 MOATOTOBKH Ha
MIPAKTUKE UMEET HeOOJbIIOe MPUMEHEHNE) KOd()(PHUIIMESHT BBICOTHI yCTyIa

Bepuwtit omeem. pasen 0,9

Heegepuotit omeem. 0,4-0,6

Hegepnuwtit omeem. 0,6-0,8

Heegepuotit omgem. 0,8-0,9

45. JIns pa3mbIBa ¢ IpeaBAPUTEIbHBIM YBIAKHEHUEM KOI(PPUIIMEHT BBHICOTHI YCTYIAa HAXOAUTHCS
Bepnuiii omeem. B npenenax 0,6...0,8

Heesepnutit omeem. B npenenax 0,2...0,4

Hesepnutit omeem. B npenenax 0,8...0,9

Heegepuwiit omeem. B npenenax 0,1...0,2

46. Jlns pa3mbIBa ¢ IPEIBAPUTEIHLHBIM YBIAKHEHUEM KO3(PPHUITUCHT BHICOTHI YCTYIIA HAXOAUTHCS
Bepnuwuii omeem. B npenenax 0,6...0,8

Heegepnwtit omeem. ue menee 0,6

Heegepuwiit omeem. ue 6onee 0,8

Kommenmapuii k omeemy: B npenenax 0,2...0,4

47. ]Ing yBenTUUEHUsS] CPOKOB CITY>KOBI ITYJIBIIONPOBOOB CIIEAYET MpelycMaTpUBaTh BO3MOKHOCTb
Bepnutii omeem. vix moBopoTa Bokpyr ocu Ha 90-120° B mpoliecce dKCIuTyaTauu

Heegepuwiit omeem. X NOKpacku

Heegepnwiit omeem. nx ObICTPOI 3aMEHBI

Heesepnutit omeem. ux ObICTPOI OUNCTKH

48. Jlns ymoOCcTBa MOBOPOTA BOKPYT OCH CBapHBIE MarMCTPAIbHBIE ITYJIBITOTIPOBOIBI CIIETyET
Bepnuit omeem. pa3duBath Ha 1T 110 24-32 M, coeuHsIeMble MeXly co00i (haHIaMu
Heegepnuiit omeem. pa3duBath Ha TIIeTH Mo 24-32 M, coelMHAEMbIe MKy co00il cBapKoOit
Heesepnutit omeem. pa3duBath Ha et 1o 10-20 M, coenHseMble MEXTy coO0H (raHamMu
Heegepnuiit omeem. pa3ouBath Ha ety no 10-20 M, coenrHgeMble My co00il cBapKoit

49. JIns yMeHbIIIEHUS H3HOCAa OPOHEINCKOB U pabouero Kojieca TPyHTOBBIX HACOCOB IPUMEHSIOT
Bepuwtit omeem. cienalIbHbIE YIITIOTHEHHS, TPOMBIBAIOT 3a30pbl YUCTOM BOJIOM, MOCTYMAIOIIEH OT
BCIIOMOTaTEJIbHOTO Hacoca
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Hegepuwiit omeem. crieliiajIbHbIC YIUIOTHEHUS, IPOMBIBAIOT 3a30pbl YUCTON BOAOM, TOCTYIAOIIEH OT
OCHOBHOT'0 Hacoca

Hegepuwiit omeem. IpOMBIBAIOT 3a30pbl YUCTOM BOJOM, TOCTYIIAIOIIEH OT BCIIOMOIaTEIbHOIO HAcCOCa
Heesepnbiit omeem. ciecllMaabHyI0 CMa3Ky, IPOMBIBAIOT 3a30Pbl YHCTOM BOJOH, NOCTYIAIOIIEH OT
BCIIOMOTaTEJIbHOTO Hacoca

50. Jlyis ycTpaHeHUs1 KaBUTAIlUH

Bepuuiit omgem. CHUXalOT KOHCUCTEHLIMIO MYJIBIIBI IPOMBIBKON BOJIOM, IPUMEHSIOT 37KEKTUPYIOLINE
yCTpOICTBa

Hegepuwlit omeem. CHIKAIOT KOHCUCTEHLUIO ITYJIbIIbI IIPOMBIBKON BOJOU

Heegepnutit omeem. NpUMEHSIOT 3KEKTUPYIOLINE YCTPOIicTBa

Hegepubwlit omeem. CHUXKAIOT HAIIOP I1YJIBIIBI

51. 3a cuer nmepeTeKaHus MyJbIbl B (PYHTOBOM Hacoce

Bepnubwtit omeem. niepeHss KPHIIIKA UMEET OOJBIIHIA U3HOC, YeM 33 THSS
Heegepubtit omeem. niepeHss KPBIIIKAa UMEET MEHBIINI U3HOC, YeM 3aTHSS
Heegepubwlit omeem. niepeIHss KPHIIIKA UMEET TaKOU K€ U3HOC, KaK U 3aHSs

52. 3a30p Mexay nosymy¢pTamMu rpyHTOBOIO Hacoca
Bepnuiit omgem. He nomxeH npesslarh 1,5...3 MM
Heegepnutit omeéem. He nomxeH npesbimath 1,0...1,5 MM
Heegepnuiit omeem. He 10JKEH NpeBbILATh 3...3,5 MM
Heegepnutit omeéem. He nomxeH npesbimath 0,5...3 MM

53. 3emiecocHast CTaHIMSA Ha caa3Kax: moJ HoMepoM 1 -
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Bepnuuii omeéem. Bcac

Hegepuwlit omeem. nas

Heegepnulit omeem. BOIOIIPOBOJ
Hegepnuwlit omeem. oOpaTHBIN KIIallaH

54. 3emnecocHas CTaHIMA Ha Cajla3Kax: o4 HOMEpPOM 13
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Bepnutit omeem. oOpaTHBIN KilanaH
HeegepHulit omeem. TpyHTOBBIN HACOC
Heegepnwiit omeem. cTpyiiHbIil HacOC
Heegephulit omeem. 1myCKOBOUN peocTaT

55. 3emuecocHas CTaHIMA Ha CaJlIa3Kax: 1104 HOMCPOM 2-
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Bepnutii omeem. mapoBoy mapHUp
Heegepubtit omeem. >1eKTpOABUTATEID
Heegepnulit omeem. myCKOBOM peocTaT
Hegepuwviit omeem. crpena

56. 3emiecocHast CTaHIIMS Ha caa3Kax: Mo HoMepoM 3-
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Bepuwiii omeem. nas

Heegepnuiit omeem. Bcac

Heegepnulit omeem. canu

Heegepuwiit omeem. HaNOPHBIN MYJIBIONPOBO/]

57. 3emiecocHas CTaHLIMA Ha cajla3Kax: 110 HOMEPOM 4-

8370

Bepuwviit omeem. rpyHTOBBIN HACOC
Hegepnbwlit omeem. >1eKTPOIBUTATEIID
Hegepnubiit omeem. xabuHa
Hesepnutii omeem. nebenka

58. 3emuecocHas CTaHIIMA Ha CaJla3Kax: 1104 HOMCPOM 5
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Bepuwviit omeem. >nexTpoaBuraresnb
Heegepnulit omeem. TpyHTOBBIN HACOC
Heesepnulit omeem. BOIOIIPOBOJ
Heegepubwlit omeem. 111apoBOW MIAPHUD

59. 3emitecochl u TPYHTOBBIC HACOCBI OTHOCATCH

Bepnuiit omeem. x 1eHTpOOEKHBIM OJTHOCTYIIEHYATHIM Hacocam
Heesepnutit omeem. K 1eHTPOOSKHBIM JBYXCTYIIEHYAThHIM HacOCaM

Heﬁeprlﬁ omeem. K OCCBbIM OJJHOCTYIICHYATbIM HaCOoCaM

Heeepnbui omeem. K IIOPIIHCBBIM OJHOCTYIICHYATBIM HaCOCaM

60. NccrenoBaHUSME 1 OITBITOM OTPAOOTKH MECTOPOXKIECHHUH C UCTIOIb30BaHIEM CPEIICTB
TUAPOMEXaHU3ALMH YCTAaHOBJIEHO, YTO BEJIMYMHA YJIEJIbHOIO PACX0/a BOJABI 3aBUCUT OT:

Bepnuuiit omgem. - Hpr3nKo-MeXxaHMUECKUX CBOWCTB IPyHTA
- Haropa BOJbI

- CUCTEMBI pa3pabOTKU U XapaKTEPUCTUKU PUMEHIEMOT0 000pyI0BaHUS
- XapakTepa MopoJl OCHOBAHUS PHIXJIBIX OTJIOKEHHUH (IIJIOTUKA POCCHINN) U €T0 YKIIOHA
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Heesepnutit omeem. - PU3MKO-MEXaHUYECKUX CBOMCTB IpyHTa

- KauecTBa BOJIbI

- CUCTEMBI Pa3pabdOTKU U XapaKTEPUCTUKHU MPUMEHIEMOT0 000pyJOBaHUS

- XapakTepa Mopoj OCHOBaHMSI PBIXJIBIX OTJIOKEHHUH (IUIOTHKA POCCHIIHN) U €r0 YKJIOHA

Heegepuutit omeem. - pU3MKo-MeXaHUUYECKUX CBOMCTB rpyHTa

- Harmopa BO/bl

- CUCTEMBI pa3pabOTKU U XapaKTEPUCTUKU IPUMEHIEMOTro 000py10BaHuUs
- XapakTepa nopoj OCHOBAHUS PHIXJIBIX OTJIONKEHUH (TUIOTUKA POCCHIIIH )

Heesepnutii omeem. - PU3MKO-MEXaHUIECKUX CBOMCTB IPyHTA

- Haropa BOJbl

- CUCTEMBI Pa3padOTKU U XapaKTEPUCTUKHU MPUMEHIEMOT0 000pyJOBaHUS
- YKJIOHA POCCBIIH

61. Kopmyc nacocos H3Y

Bepnuiit omeem. pa3seMHBIN B TSHKEJIOM UCIIOJIHEHUU
HeegepHulit omeem. HEPAZBEMHBIN B TAKEIOM UCIIOTHEHUN
Heegepnbwlit omeem. pa3beMHbIN B JIETKOM UCIIOJHEHUU
Heegephulit omeem. pa3beMHBIN B CPETHEM UCITOJTHEHUN

62. Koa(puirieHT BBICOTHI yCTyIa 3aBUCUT OT
Bepnuiit omgem. criocoba pa3mbIBa
Hegepnulii omeem. BpeMeHH pa3MbIBa
Hegepnulii omeem. MHTEHCUBHOCTH Pa3MbIBa
Hegepuulii omeem. Haca Ky TUIPOMOHHTOPA

63. KoaddunmeHT criocoda BEITOHKH MOPOJT TP MPUMEHEHUH OYIb/I03epa M HAaOPHOH CTPYH
THJIPOMOHUTOpPA

Bepnuwtit omgem. X = 0,2...0,4.

Heegepuotit omeem. X5 = 0,1...0,2.

Heegepuotit omgem. X = 0,4...0,6.

Heegepubtit omeem. Xy = 1.

64. KoaddummeHT criocoda BEITOHKH MOPO/T TIPH HCIIOIB30BAHUN TOJIBKO HAIOPHOM CTPYH
THIPOMOHUTOpPA

Bepnutit omeem. Xy = 1

Heegepuotit omeem. Xz = 0,5

Hesepuotit omgem. X = 0,1

Heegepuotit omeem. Xy = 1,2

65. KoaddunmenT criocoda nepemenieHus Mpu MpUMEHEHHH OYIIbJI03epa U HAIIOPHOU CTPpYH
Bepnuutit omgem. X, = 0,2...0,4

Heeepubtit omgem. X;.=0,1...0,2

Heegepnotit omgem. X, = 0,4...0,6

Heegepuwltit omeem. Xy = 1

66. Koapduument criocoda nepemenieHus Npu UCIOIb30BAHUN HATIOPHOU CTPYH
Bepnutit omeem. Xy = 1

Heegepuotit omgem. X, = 0,1

Hesepuotit omeem. Xy = 1,2

Heegepuotit omeem. Xy = 0,5
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67. KpoMe mangopHOTO KOJIOIA PU HEOOIBIINX 00beMaxX THAPOOTBAIa MOXKHO HCIIOJIb30BaTh
Bepnutit omeem. TpyOHBIN CIIUB

Hegepuwiit omeem. niepeKkaqyHon HacOC

HeegepHulit omeem. TpyHTOBBIN HACOC

Hegepnwiit omeem. 3a110pHYIO aIlIIaparypy

68. MarucTpanbHbIE MYyJIBITOIPOBOIBI CISAYET YKIAABIBATh MO CINIAHUPOBAHHOM IMMOBEPXHOCTH 3EMIIH
Bepnutii omeem. Ha nionepeyHble, Kak MPaBUII0, OETOHHBIE WK JE€PEBSHHBIC MOIKIAIKU

Hegepnublit omeem. Ha IPOIOJIbHBIC, KaK MPABUIIO0, OCTOHHBIC WJTU JICPEBSIHHBIC MTOIKIIAIKN
Heegepubtit omgem. Ha oniepeyHbIe, Kak MPaBUIIO, OETOHHBIE TTOIKIAIKI

Hegepnublit omeem. Ha TIOTIEPEYHbBIC, KaK TPABWIIO, JCPEBSIHHBIC MOAKIAIKA

69. MuHMMaIbHOE PACCTOSIHUE OT THAPOMOHHUTOPA 10 320051 (KOAPPHUIUEHT NPUOIKESHHS
THPOMOHHUTOPA K 3a000) MPH CAMOXOJHBIX THAPOMOHHUTOPAX, KOTOPBIE MOXKHO OBICTPO OTOJABHHYTH
B IIEpUOJI OOPYILICHHS -

Bepnuiii omeem. 10 0,3 BBICOTHI ycTyna (B TaHHBIX CIy4asX HEOOXOIMMO pa3pelieHHe OPraHoB
Pocrexnanzopa).

Hegepnutii omeem. 110 0,3 BBICOTHI yCTYyTIa

Hesepnutit omeem. 1o 0,5 BBICOTHI yCTyNa (B JAHHBIX CITy4asiX HEOOXOIUMO pa3pelieHre OpraHoB
Pocrexnanzopa).

Heegepnuiit omeem. 1o 0,4 BHICOTHI yCTyTa

70. MuHUMaJILHOE PACcCTOSTHUE OT THIPOMOHUTOPA 110 320051 (K03 GUIIMESHT TPUOITMIKESHUS
THJIPOMOHUTOPA K 3a0010) OrpaHUYMBACTCS MTPABUIAMU OE€30MIACHOCTH, COTJIACHO KOTOPHIM OHO
JIOJIKHO OBITH

Bepnuiit omgem. ne menee 0,8 BHICOTHI YCTYIIA

Heegepnotit omeem. ne 6omnee 0,8 BHICOTHI YCTyIIa

Heegepnuiit omeem. ne menee 0,5 BbICOTHI ycTyna

Heegepublit omeem. He MEHEE BBICOTHI YCTYIIA

71. MuHMMaIbHOE PacCTOSTHUE OT TUAPOMOHUTOPA 10 320051 (K03 HULIMEHT NpUOIHKEHUS
T'MJIPOMOHUTOPA K 320010) OrpaHUUMBAETCS IPaBUIaMU O€30MIaCHOCTH, COTTIACHO KOTOPHIM OHO
JOJKHO ObITh HE MeHee 0,8 BBICOTHI yCTYIa, a 7S TIIMHUCTBIX NOPOJI, CIIOCOOHBIX K OOPYIIEHUIO
OOJIBIIIMMU TJIBI0AMH,

Bepnuiit omgem. He menee 1,2 BHICOTHI YCTYIIa

Heegepnutit omeem. ne Gonee 1,2 BHICOTHI ycTyma

Heegepnuiit omeéem. paBHO# 1,2 BBICOTHI yCTyTIa

Hegepublit omeem. He MEHEE BBICOTBI YCTYIIa

72. MuHHMaIbHOE PACCTOSIHHE OT THAPOMOHHUTOPA /10 320051 (KO3 PHUIMEHT MPHOTKSHHS
THJIPOMOHUTOPA K 3a0010) IPU AUCTAHIIMOHHOM YIPABJIEHUHU THAPOMOHUTOPAMH JIOITyCKAETCS
Bepnutit omeem. 110 0,5...0,7 BBICOTHI ycTyna

Heegepnuiit omgem. 110 0,2...0,5 BBICOTHI yCTyIa

Hegepnwiit omeem. 110 0,7...0,9 BBICOTHI yCTyIIa

Hegepuwiit omeem. 10 BBICOTHI yCTyIa

73. Ha BHemHe# cTOpoHe TMCKOB pabodero Kojieca TpyHTOBOTO HACOCA PACIIONIOKEHBI paIHaIbHbIE
OTOOHBIE TIIACTUHBI IS

Bepnuuiit omeem. ynanenus nyabIbl U3 3a30pa

Heegepnulit omeem. yaaneHuvs BOAbI U3 3a30pa

Heegepnuiit omeem. ynanenus Bo3yxa U3 3a3opa

Heesepnulit omeem. yBelIM4eHUS K.I1.]1.
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74. Ha nnane u pa3zpe3e 0003Ha4Yal0T MOJI0KEHNUE THAPOOTBANIA U MPYAA-OTCTOMHUKA
Bepnuuiit omeem. Ha Hayano U KOHEI UX HKCILTyaTalluu

Hegepuwlit omeem. Ha Ha4aJI0 UX DKCILTyaTallUU

Heegepubiit omeem. Ha KOHEI UX HKCIUTyaTallH

HegepHulit omeem. B CEpeIMHE UX IKCILTyaTallUU

75. HanbGoiee Tpy10eMKOM onepamyeit mpyu ruipOMOHUTOPHON pa3paboTKe SBISICTCS
Bepuwiii omeem. noapeska ycrymna

Heesepnutit omeem. cMbIB TIOPOJIbI

Hegepuwiit omeem. TpaHCIIOPTUPOBAHUE ITYJIbIIbI

Heesepnutit omeem. 11o/1a4a BOJIbI

76. Haiinenusiii auameTp TpyOBI CIIMBA OKPYTIIAIOT A0 CTAaHAAPTHOTO
Bepnutit omgem. B 607b11IYI0 CTOPOHY

Hegepnwlit omeem. B MEHBIIYIO CTOPOHY

Heegepuutit omeem.

77. Hapy>XHbIE TOBEPXHOCTH IYJIBIIONIPOBOIOB CIIEAYET 3alIUIIATh OT aTMOC(HEPHON KOPPO3UH ITyTEM
Bepnuwtit omeem. nHaneceHus: OUTYMHBIX TOKPBITUHA WM aHTUKOPPO3UOHHBIX KPACOK HAa OUHUILIEHHYIO
OT PXKaBYMHBI U OKAJIMHBI 00€3’)KUPEHHYIO TOBEPXHOCTh

Heegepnutit omeem. HaneceHUs] OUTYMHBIX ITOKPBITUHA Ha OUHUILEHHYIO OT PXKaBUYMHBI U OKAJIMHbI
00€3KUPEHHYIO TTIOBEPXHOCTh

Heegepnutit omegem. HaHECEHUs] aHTUKOPPO3UOHHBIX KPACOK Ha OYMILEHHYIO OT PXKABUMHBI U OKAJIHMHBI
00€3KUPCHHYIO TTIOBEPXHOCTh

Heegepnutit omeem. HaneceHUs1 OUTYMHBIX ITOKPBITUN MJIM aHTUKOPPO3UOHHBIX KPACOK HA HE
OYMILEHHYIO OT PXKaBUYMHBI TTOBEPXHOCTh

78. O0BeM TUIPOOTBAJIA OTIPEICIIACTCS

Bepnuiit omgem. 0e3 yuyera BalyHOB

Heegepuwlit omeem. ¢ y4eTOM BaJlyHOB

Heegepnuiit omeem. c yieToM MOJIOBUHBI BAITYHOB
Heesepnutit omgem. 6e3 yuyeTa IIMHUCTBIX OTIOKEHUH

79. OnrHAKOBBIE HANPABJICHUS! HAIOPHOW CTPYH THAPOMOHHUTOPA U MIOTOKA TPAHCIIOPTUPYEMOI OT
3200 MyJIbIIBI B CUCTEMAX C MOMYTHBIM 3200€M 00eCTIeYrBaoOT

Bepnuiit omgem. MUHUMAIBHYIO TPYJIOEMKOCTb MTEPEMEILEHUS TTOPOT

Heesepnuiit omeem. MakCUMaJIbHYIO TPYAOEMKOCTD IIEPEMEIIEHUS TOPOJ

Heegepnuiit omeem. oNITUMANIBHYIO TPYA0OEMKOCTh IIEPEMEIICHUS TOPOJ

Heesepnuiit omeéem. MUHIMAIIbHYIO TPYIOEMKOCTb IIEPEMEILIEHUS BOIBI

80. OnmHUM U3 OCHOBHBIX ITAPAMETPOB, BXOJISIINX B PACUETHI 110 IIPOSKTUPOBAHUIO CPEJICTB
TUIPOMEXAHU3ALUH SBISETCS

Bepuwtit omeem. yienbHbIN pacxo] BOJbI

Hegepuwtit omeem. yaenbHbIA pacxo.l JJIEKTPOIHEPTUH

Heegepnutit omeem. ynenbHbIN pacxo]l 3am4acTeil K THAPOMOHUTOPY

Heegepubtit omeem. yIenbHbBIN pacxo TpyO

81. OnTUMaTBHBIM SIBIISIETCSI TAKOW PEKUM pabOTHI TPYHTOBOTO HACOCA, TPH KOTOPOM JIOCTHTACTCS
Bepnutit omgem. ero MakcuMainbHasi IPOU3BOIUTEIBLHOCT 110 MOPOJIE PU MAKCUMANIBHBIX YIETbHBIX
3aTpaTax YHepruu

Heesepnutit omeem. ero MUHUMAIIbHAs IPOU3BOAUTEIBHOCTD IO IOPOJIE TPU MAKCUMATIbHBIX
yAETbHBIX 3aTpaTax 3Hepruu
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Heegepuwiit omeem. ero MaKkCUMaJlbHAsI IPOU3BOIUTEIBLHOCTH O MOPOJIE TPU MUHUMAIbHBIX
YAETBHBIX 3aTpaTax 3HEepruu

Heegepubwlit omeem. ero MUHUMAaJIbHAs TPOU3BOAUTEIHHOCTD 110 TOPOJAE NP MUHUMAIIBHBIX YACIbHBIX
3aTpaTax YHepruu

82. OceBble Harpy3ku Hacoca H3Y BocnpuHuMaroTcs

Bepnuuiit omeem. ynopHbIMH MIAPUKOBBIMU MOIIUITHUKAMHU
Hegepnuwiit omeem. ynopHbIMUA POJIMKOBBIMU ITOJIIIMITHUKAMHU
Heegepubiit omeem. ynopHbIMHU UTOJIYATHIMU MOJIIUITHUKAMHA
Heegepubtit omeem. yropHOH 1mai0ooin

83. OT u3HOCa KOpILyC y OOJIBIIMHCTBA TPYHTOBBIX HACOCOB 3alLUIIECH
Bepnutit omeem. BHyTpEHHUM ChbEMHBIM KOPITYCOM - OpOHEBKJIA IbIIIIEM
Heegepnutit omeem. BHEIIHUM CbEMHBIM KOPITYCOM - OPOHEBKIIA/IbIIIIEM
Hegepuwiit omeem. Kxpackon

Heegepnutit omeem. CTaIbHBIM YKPaHOM

84. OtnmmunrensHBIe 0cCOOeHHOCTH Hacoca 3T’ M-2M:

Bepuuiit omgem. pa3beMHBII KOPIYC NOJUIMITHUKOB, YBEJIMUEHHBIA JUAMETP BCACHIBAIOILIETO
naTpyoxa

Heesepnuiit omeem. pa3beMHBbII KOPIIyC NOJUIMITHUKOB, YBEJIMUEHHBIN HATIOP

HegepHulit omeem. HEPAZBLEMHBIN KOPIYC MOJIIUITHUKOB, YBEJIMYEHHBIN JUAMETP BCACHIBAOIIETO
natpyoxa

Hegepnbwlit omeem. pa3beMHbIN KOPIYC ITOJIIMITHUKOB, YMEHBIICHHBIN THaMETP BCACHIBAIOILIETO
natpyoxa

85. [lomurMHEHHBIM OTIIMYUTEIHHBIM PU3HAKOM CHCTEMBI SIBJISIETCS] HAIIPABJICHUE MTEPEMEIICHUS
320051 OTHOCUTEJIBHO BOCCTAHUS JI0JIUHBI -

Bepnuuiit omeem. nipoonbHas WK MONEpeyHast

Heegepnuiit omeem. ipo0IbHAS WU TTapaJlIeNIbHAs

Heegepnuiit omeem. nipoi0bHASI LU TIEPIIEHAUKYIISIpHAS

Heegepnuiit omeem. ipo0IbHASI UM TUArOHAIbHAS

86. HOI[‘-II/IHGHHI)IM OTJINMYUTCIBbHBIM ITPU3HAKOM CHUCTCMBI ABJISACTCS HAIPABJICHUC ITCPCMEIICHNA
320051 OTHOCHUTEJIBHO IJIABHOTO MOJJEMHOT'O YCTPOMCTBA -

Bepuwit omgem. BeepHasi WU NOITyBeepHast

Heegepubiit omeem. BeepHas WM IapycHas

Heegepnutit omgem. BeepHasi WU NpsiMast

Hesepnuiit omeem. BeepHas NI YETBEPTHBEEPHAs

87. [lombeM myaBIONIPOBOIOB HA COOPYKEHHSI, TIE 3TO TPEOYeTCs 10 YCIIOBHUSIM ITPOU3BOICTBA,
CIIeyeT MpeycMaTpuBaTh 1O/ YIIIOM He OoJiee

Bepuwvtit omeem. 30°

Hesepnuiit omeem. 10°

Heegepnutit omeem. 20°

Hegepuwiit omeem. 40°

88. Ilops1ok MoCTpOCHHMS IMacmopTa 3a00s THAPOMOHUTOPA.

Bepuuwtit omeéem. B maciitabe HAaHOCST KOHTYPBI KApbEPHOTO TOJIS M 3a/IaHHbIE YKIOHBL. OTMEYaroT
BbIpabOTaHHOE MPOCTPAHCTBO (M3 yueTa BCKPBITUS MECTOPOXKACHUS B MECTE CAMON HU3KOW OTMETKH)
1 3a00i1 B 3aBHCHUMOCTH OT BBIOPAHHOM CUCTEMBI pa3paboTku. HaHOCIT MECTO YCTaHOBKHU
THIPOMOHUTOpPA, IPUEMHOI0 3yMII(a, HanpaBiISoUMX IUTOB.0003Haual0T KOMMYHUKAIIMH, OTBAJI
BaJIYHOB U MPOCTABJISIOT BCE OMPE/ICICHHBIC TapaMeTphI.
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Heesepnutit omgem. B maciitabe HAHOCIT KOHTYPbI KAPEEPHOTO TMOJIS M 3aJaHHBIE YKIOHBI. OTMEYatoT
BbIpa0OTaHHOE MTPOCTPAHCTBO (U3 y4€Ta BCKPBITUS MECTOPOXKAECHUS B MECTE CAMOW HU3KON OTMETKH)
1 320011 B 3aBHCHMOCTH OT BBIOpaHHOH crucTeMbl pazpadoTku. O003HAUaIOT KOMMYHUKALIUHU, OTBAJ
BaJIyHOB U IPOCTABIIAIOT BCE ONpeiesieHHbIe apaMeTpbl. HaHOCAT MeCTO yCTaHOBKM T'MAPOMOHHUTOPA,
PUEMHOT0 3yMIi(ha, HATPABISIOIINX IUTOB.

Heegepnuwtit omgem. B maciitabe HAaHOCST KOHTYpPbI KapbepHOTo 1oJisi. OTMedaroT BeIpaboTaHHOE
MIPOCTPAHCTBO W 3a00# B 3aBHCHUMOCTH OT BBIOpaHHOH cucTeMbl pazpabotku. Hanocst mecto
YCTAHOBKH T'MIPOMOHUTOpPA, IPUEMHOTO 3yMII(a, HanpaBJIsoLMX KUTOB.O003HaYa0T
KOMMYHHKAIIMH, OTBAJI BAJIYHOB U MPOCTABJIAIOT BCE ONPE/CIICHHBIC TapaMETPBbI.

Heegepnutit omgem. B maciitabe HAHOCST KOHTYPbI KAPEPHOTO MOJIS U 3aJJaHHbIE YKIOHBI. OTMEYatoT
BbIpaOOTaHHOE MTPOCTPAHCTBO (M3 yUeTa BCKPBITUS MECTOPOXKACHUS B MECTE CAMOI HU3KOH OTMETKH)
1 320011 B 3aBUCHMOCTH OT BBIOpaHHOH cucTeMbl pa3paboTku. HaHocsT MecTo ycTaHOBKH
THJIPOMOHUTOPA, IPUEMHOT0 3yMIl(ha, HAITPABISIOMNINX IIIUTOB.

89. Ilocne BbUIeTA U3 HACAAKHU B PE3Y/IbTAaTe COMPOTUBICHUS OKPYKAIOIICH CpeJibl MPOUCXOIUT
Bepuwiit omeem. nNOCTENIEHHBIN pacnaj CTPyU, YMEHbIIEHUE CPEAHEN CKOPOCTH MOJIETA U YBEJIMUYCHUE
MOTIEPEYHOT0 CEUCHUS

Heesepnutii omeem. ObICTPBIN pacnaja CTPYH, yMEHBIIEHUE CPETHEH CKOPOCTH TOJIETa U YBEIIMYCHUE
MOTIEPEYHOT0 CEUCHHUS

Heegepnuiit omeéem. ocTeNICHHBIN paciaj] CTPyH, yBEJIMYEHUE CPEIHEN CKOPOCTH I10JIETa U
yBEJIIMYEHHE MTONIEPEYHOTO CEUCHHUS

Heegepnuiit omeem. oCTENICHHBIN paciiaj] CTPyH, YMEHbLIEHUE CPEIHEN CKOPOCTH MOJIETa U
YMEHbILIEHUE TONIEPEUHOT0 CEUCHUS

90. [Ipu rpaduveckoM 0TOOpaKEHUH MACIIOPT 320051 BKIIIOYAET CIICAYIOIIEE:

Bepnuwtit omeem. ruipOMOHUTOP, MarucTpaibHble U 3200 HbIE BOAOBO/IBI, IYJIBIIONPOBO/, 33 JBHXKKH,
HE00XOIMMBIE KaHAaBBI M MYJIBIONPHEMHBIN 3ymIi, TpyHTOBBIH Hacoc, JIDIT

Heegepnutit omeem. TUJJpOMOHUTODP, MarucTpaibHble U 3a00iHbIE BOAOBO/IbI, MYIBIIONPOBO/I,
3aJIBUKKH, TPYHTOBBINA Hacoc, JIDII

Heegepnutit omeem. TUIpOMOHUTOP, MAarucCTpaibHbIe U 3200 HBIE BOJOBO/IbI, MYJIBIIONPOBO/,
3aJIBUKKH, HEOOXOAMMbIE KaHABbI U MYJILIIOIPHUEMHBIN 3yMII(), TPYHTOBBIN HacocC

Heegepnutit omeem. TUIpOMOHUTOP, MarucTpaibHble U 3a00iHbIE BOAOBO/IbI, MYJIBIIONPOBO/,
3aJIBUYKKH, HEOOXOMMbIE KaHABbI U MYJILIIONPUEMHBIN 3yMI(, TpyHTOBBIH Hacoc, JIDI, ObITOBKY

91. Ilpu u3MeHeHuu HampaBJIeHHs Tpacchl MyabIonpoBoaa ot 45 10 90° B yriax moBopoTa AOKEH
OLITH

Bepnuwiit omgem. He MeHee ceMH TUAMETPOB MYJIBIIONPOBO/IA

Heegepubtit omeem. He 0ojiee CeMH TUAMETPOB MYJILIIONPOBOIA

Heegepubtit omeem. He MEHee TISTH IUaMETPOB MYIBIIONPOBOIA

Heegepubtit omgem. He MEHeEe TPEX TUAMETPOB MYJILITONPOBO/IA

92. Tlpu n3MeHeHUH HaMpaBJICHHsI Tpacchl MyJbIonpoBoa 10 30° paauyc B yriax moBopoTa JOJKEeH
OLITH

Bepubwtit omeem. He MeHee TpeX TUaMETPOB MyIbIONPOBO/IA

Heegepubtit omeem. He MEHee IBYX TUAMETPOB MYJILITONPOBO/IA

Heegepubtit omeem. He MEHEE YETHIPEX TUAMETPOB MYyJLIIONPOBO/IA

Heegepnotit omeem. He Ooliee TpeX TUaMETPOB MYJIBITOIPOBO/IA

93. Ilpu n3MeHeHuu HanpaBIeHHsI Tpacchl MyibHonpoBoa ot 30° mo 45° paguyc B yriax moBopoTa
JIOJDKEH OBITH

Bepnutii omeem. He MeHee TIATH TUaMETPOB MYJIBIIONPOBO/IA

Hegepublit omeem. He MEHEE TPEX TUAMETPOB MYJIHIIONPOBOAA
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Hegepuwlit omeem. He MEHEE CEMU TUAMETPOB IYJIBIIONPOBOAA
Heegepnutit omgem. He MeHee IUaMeTpa MyJIbIIONPOBOJA

94. TIpu HamMBIBE 3eMJISTHOTO MOJIOTHA JIOPOT HA JAlTbHUE YIACTKH TPACCHI C HEOOIBITUM 00HEMOM
3eMJISTHBIX PabOT OOBIYHO

Bepubwtit omeem. HaBapyBaIOT IJIACTHHBI HA JIOMATKH pabovero Kojeca

Heegepubtit omeem. 00Ta4nBAOT JIOMATKH pabovero Kojeca

Heegepubtit omeem. MEHSIOT JIONATKU paboyero Koyeca

Heegepubtit omeem. N3MEHAIOT CKOPOCTh BPAIICHUS

95. [Ipu pabote Ha OMMKHUX ydacTKax pabodee KOJieco Hacoca
Bepnuwtit omgem. 006taunBaroT

Heegepuwlit omeem. HaBapuBaroT

Heegepnutit omeem. MEHSIOT

HegepHulit omeem. HaKJICTIBIBAIOT

96. oTBaJIBI PHIXJIBIX TOPOJ] O0PA3YIOTCS OYIIBI03EPOM WITH SKCKaBaTOpoM. HarmopHoli cTpyeit
OCYIIIECTBIISIOT TOJIBKO BBITOHKY TTOPOJI U3 OTBAJIA, BCICICTBUE YETO YACITbHBIN PACXO BOJIBI
cokpamaercs. KoadduuueHT BEICOTHI ycTyIa ISl 3TUX YCIOBUN paBeH

Bepnuwuii omgem. 0,8...0,9

Hegepnuwtit omeem. 0,8...1,0

Heegepuotit omgem. 0,1...0,2

Hegepnuwtit omeem. 0,4...0,6

97. Tlpu pa3pabOTKe PHIXJIBIX OTJIOKCHHI CPEICTBAMU THIPOMEXaHU3AI[UN HAITOPHBII
TUAPOTPAHCIOPT OCYIIECTBIISIETCS C HOMOLIBIO

Bepnuiit omgem. HanopHbIX HACOCOB, TPYHTOBBIX HACOCOB M TUAPO3JIEBATOPOB (CTPYHHBIX HACOCOB)
Heegepubtit omeem. HaIOPHBIX HACOCOB, 3aKAUYHBIX HACOCOB U TUPOAJIEBATOPOB (CTPYHHBIX HACOCOB)
Heegepnuiit omeem. HanlOPHBIX HACOCOB, TPYHTOBBIX HACOCOB U ITHEBMOJJIEBATOPOB (CTPYHHBIX
HACOCOB)

Heegepnuiit omeem. CIVBHBIX HACOCOB, TPYHTOBBIX HACOCOB M TUAPO3JIEBATOPOB (CTPYHHBIX HACOCOB)

98. IIpu pa3paboTKe PHIXJIbIX, HECBA3HBIX WM MPEABAPUTEIBHO PAa3pPhIXJICHHBIX TOPOJ HET
HE00X0IMMOCTH

Bepnutii omeéem. B 1ogpeske ycryma

Hegepnutit omgem. B CMbIBE

Heegepubiit omeem. B TpaHCIIOPTUPOBKE

Heegepnwtit omgem. B THIPOMOHUTOPE

99. Ilpu pa3paboTKe PHIXJIBIX, HECBA3HBIX WU MPEABAPUTEIHHO PA3PBIXJIEHHBIX MTOPO/I MPOIIece
pa3pabOTKH COCTOUT U3

Bepuwviit omeem. sacblIEHNsI U CMBIBA BOJIOM PBHIXJION ITOPOJIbI

Heegepnulit omeem. IOJIPE3KN YCTyNa, HACHIIIEHUS U CMbIBA BOJION PBIXJION TTOPOIbI
Heegepnulit omeem. I0JIpE3KU yCTyIa

Hegepnulit omeem. IOJIPE3KN YCTYIa, CMBIBA BOJIOU PHIXJION MOPOIBI

100. ITpu pa3paboTKe CBA3HBIX MOPOA, K KOTOPBIM OTHOCSITCS CYTJIMHKHU U IJIMHBI Pa3HOH MJIOTHOCTH, a
TaK)Ke CJIeXkKaBIINeCs NecYaHO-TpaBUNHBIE TOPObI, MPOIecC pa3pabOTKU COCTOUT U3

Bepnuuii omeéem. 1Byx onepanuii: OAPE3KU U CMbIBA

Heegepnulit omeem. ByX onepanuii: Cpe3Ku U CMbIBA

Hegepuwiit omeem. 1ByX Ollepalliii: IOAPE3KU U CIIUBA

Heegepnulit omeem. Tpe onepaunuii: NOJApe3KH, CMbIBA U HAMbIBA
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101. TIpu camoTE€4HOM OMIOPOKHEHUH TPYOOIIPOBOIOB HA MEPHO] PEMOHTA WM B CIIydae aBapHH
00BbeM aBapUUHBIX €EMKOCTEH JTOHKEH MPUHUMATHCS

Bepnutit omgem. ne MeHee 00beMa OMIOPOKHIEMBIX YYACTKOB ITYJIBIIOIPOBOIOB.

Heegepnutit omgem. He 0onee 00beMa OMOPOXKHAEMBIX Y4aCTKOB I1yJIBIIOPOBO/IOB.

Hesepnutii omeem. ne menee 1/2 00bemMa OMOPOKHAEMBIX YYaCTKOB MYJIBIIONPOBOIOB.
Heegepnutit omgem. ne MeHee 3/4 00beMa ONOPOKHAEMBIX YUACTKOB IYJIbIIONPOBO/IOB.

102. ITpu TsKENBIX CYTITMHUCTBIX U OCOOCHHO TTIMHHUCTHIX TPYHTAX Ha MOAPE3KY 3aTPavunBaeTCs
Bepuuiit omgem. 60...70 % Bcero pabouero BpeMeH!

Hegepuwiit omeem. 20...40 % Bcero paboyero BpeMeHu

Hegepnwtit omeem. 80...90 % Bcero paboyero BpeMeHu

Heegepuwiit omeem. 10...20 % Bcero paboyero BpeMeHu

103. IIpoaoabHBII YKIOH HAITOPHBIX MYJILIIOIPOBOIOB JIOKEH ObITh
Bepnuuiit omgem. ne menee 0,5 % 110 HaNpPaBIEHUIO K BBIITYCKY
Heegepuotit omeem. e meree 1 % 1o HaNpaBICHUIO K BBIITYCKY
Heegepnuiit omeem. ne menee 0,1 % 10 HapPaBIEHUIO K BBITYCKY
Heegepnotit omeem. ne menee 10 % 1o HanpaBJICHUIO K BBITYCKY

104. ITpou3BOIUTEIIEHOCTD U CE0ECTOMMOCTh OUYMCTHOW BEICMKH 00OPYIOBAaHUS pa3pesa 1o
MIPOMBIBAEMBIM TPYHTaM IPHU BBIOPAHHOM crcTeMe pa3pabOTKH JI0JKHA ObITh

Bepuwtit omeem. MakCuMalbHOM 1 MUHUMAJIbHOM COOTBETCTBEHHO

Heegepnwiit omeem. MUHUMAIbHON U MAKCUMAJIbHOM COOTBETCTBEHHO

HeegepHulit omeem. MUHUMAIIBHON 1 MUHUMAJIbHON COOTBETCTBEHHO

Heegepnwiit omeem. MaKCUMallbHOM U MAaKCUMAJIBHOW COOTBETCTBEHHO

105. ITpoTHUBOMOI0KHOE HATIPABIICHUE HAIIOPHOW CTPYH THAPOMOHUTOPA U IIOTOKA
TPAHCIIOPTUPYEMOI OT 32004 MYIbIIBI B CHCTEMaX ¢ BCTPEYHBIM 3a00€M 00eCTIeunBaroT
Bepnuuiit omgem. MakcuMallbHYIO TPYA0E€MKOCTh IIEPEMEIIECHUS TOPOJ

Heegepuwiit omeem. MUHUMAIbHYIO TPYAOEMKOCTh IEPEMEILIEHUS IOPOJT

Heegepnuiit omeem. MaKCUMalbHYIO TPYJOEMKOCTh IEPEMELICHHS BOIbI

Heegepnbiit omeem. MaKCUMANbHYIO TPYAOEMKOCTh TIEpeMEIIeHUs TPYO

106. TIpoxomHOE ceYeHne MPOTOYHOTO TPAKTa TPYHTOBBIX HACOCOB OTIPENENSIETCS TMaMEeTPOM IIapa,
MPOXOAAIIET0 MO KaHajlaM MIPOTOYHOTO TpaKkTa IPYHTOBOI'O HACOCA, PAaBHBIM

Bepnuuiit omeem. e Menee 2/3 nuaMeTrpa BXOJHOTO OTBEPCTHSI paboyero koseca

Heegepnutit omgem. ne Menee 1/2 quaMeTpa BXOAHOTO OTBEpCTHs pabouero kojeca

Heegepuwlit omeem. He MeHee 2/3 panuyca BXOJIHOTO OTBEPCTHS pabovero Koyueca

Heegepnutit omeem. ne MeHee 2/3 quaMeTpa BBIXOJHOTO OTBEPCTHUS pabovero Koyeca

107. PabGouas 30Ha Hacoca onpenensercs 3HaueHneM KI1/I, koTopoe B KpaifHUX TOYKaX 30HBI HE
JIOJDKHO OITyCKaThes Oosiee 4yeM Ha

Bepnuiii omeem. 5 % HuxKe MaKCUMAITbLHOTO

Heegepnwiit omeem. 10 % Hux’e MaKCUMaAJIBHOTO

Hegepuwlit omeem. 5 % HIKE CPETHETO

Hegepuwtit omeem. 1 % HU)XE MaKCUMaAIBHOTO

108. Pabouee koeco Hacoca CO CTYMHIICH UMEET KOHCTPYKIIHIO C JIOTIATKAMHU
Bepnubutit omgem. TONIIMHA KOTOPBIX YBEIMUUBACTCS OT IIEHTPA K nepudepun
Hegepnuwlit omeem. TONIMHA KOTOPHIX YMEHBIIIAETCS OT LIEHTpa K niepudepun
Heegepnulit omeem. TONIMHA KOTOPbIX HEU3MEHHA

109. Pabouee koeco Hacoca Co CTYMHIIEH NMEET JINTYIO KOHCTPYKIIUIO
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Bepnutii omeem. ¢ TpeMA-4ETBIPbMS JIONIATKAMU
Heegepnutit omgem. ¢ 1ByMsI-TpeMs JIONaTKaMU
Hegepubwlit omeem. ¢ 4eTBIPbMS-TISITHIO JIOIIATKAMU
Heegepnuwtit omgem. ¢ 0OHON-IByMsl JJONIaTKaMH

110. PaGouyro TOUKY XapaKTEpPUCTHUKU HACOCA OTIPEEIISIOT
Bepuwtit omeem. 1o makcumaiabHoMy 3HaueHuto KITJI.
Hegepuwiit omeem. 10 MUHUMaIbHOMY 3HayeHuro KII/I.
Heegepnutit omeem. 1o cpeguemy 3HaueHuro KITJI.
Heegepnulit omeem. 110 cpeHeB3BemiaHHoMy 3HaueHuro KIT/JI.

111. paznuyaroT CIAeAYIOIIHNE CUCTEMbI THAPABINYECKUX Pa3paboOTOK: ¢ OHoKo6biM 3a00em
Bepnutit omgem. 60xk0Basi Mpo10JbHAsT; OOKOBas MONIEPEYHast; 8eepHas (C TIOTHBIM BEEPOM; C
MTOJTYBEEPOM ) ; KOMOUHUPOBAHHASL.

Heesepnutit omeem. 60K0Basi Ipo0IbHAS; OOKOBas TMAroHajabHast; 6eepHas (C IOTHBIM BEEPOM; C
MIOJIYBEEPOM ); KOMOUHUPOBAHHAS.

Heesepnutii omeem. 60K0OBasi IpOOIbHAST, OOKOBas MONepedHast; 8eepHast (C TOJICTHIM BEEPOM; C
MIOJIYBEEPOM ); KOMOUHUPOBAHHAS.

Heesepnutii omeem. 60KOBasi Ipo10IbHAsT; OOKOBas TIONEpeYHast; seepHasi (C MOIHBIM BEEPOM; C
MIOJIYBEEPOM ); KOMOUHUPOBAHHAS.

112. Pa3nu4aroT CIeayonue CUCTEMbI THAPABIUYECKIX Pa3paboTOK: ¢ NONYMHbIM 3a00em

Bepnbiii omeem. TONyTHO-TTPOI0JIbHAS; TIOIMYTHO-IIONIEPEYHAS; MTOMYTHAS ¢ OTCTYIMAIOIIAM 3a00eM
Hegepuutii omeem. 110y THO-NIPOI0JIbHAS; MOy THO-TIONIEPEYHAsT; TOMYTHAsI C HACTYIAIOLIMM 3a00eM
Hegepnutii omeem. (NOIyTHO-TIPOAOJIbHAS, IOy THO-TTAPAJUIC/IbHAS, OMYTHAS ¢ OTCTYHAOIUM
3a00eMm)

Hegepnutit omeem. (MOMyTHO-TIPOAOJIbHAS, IOy THO-TIOIIEPEYHAS.

113. Pa3nu4aroT CleAyIoNHe CHCTEMBI THAPABIMYECKUX Pa3pabOTOK:

Bepnuwtit omeem. co ecmpeunvim 3a60em BCTPEUHO-TIPOJI0IbHAS; BCTPEYHO-TIONIEpEUHast
Hegepnulii omeem. co ecmpeunvim 3a60em BCTPEUHO-TIPOI0TIBbHAS; BCTPEUHO-TTapalIeTbHAS
Heegepnutit omeem. co scmpeynvim 3a060em BCTPEUHO-TIPOAOIbHAS; IOMYTHO-MTONEepeYHast
Hegepnulii omeem. co 6cmpeunbim 3a60em TMOIMYyTHO-TIPOOTIbHAS; BCTPEYHO-TIONIEpeYHast

114. Pa3nuyarot cieayromnme crnoco0bl pa3MbIBa MOPOJI IPU UCTIOIB30BaHUH I'HMIPOMOHUTOPA:
Bepuuwtit omgem. ¢ HUKHEN IUIOINAAKU YCTYIA, C IOBEPXHOCTH YCTYIA, C HEAOMBIBOM
Heegepnuiit omeem. c HKHEN TUIOIAJKN YCTYyTa, C CEPEAUHBI YCTYIa, C HEAOMBIBOM
Heegepnutit omgem. ¢ HUKHEW IUIOIMAIKU YCTYIIA, C IOBEPXHOCTH YCTYIIa

Heesepnuiit omeem. c HKHEN TUIOIAJKN YCTYyNa, C HEIOMBIBOM

115. PazpyieHue noposl IpOUCXOIUT

Bepuuwtit omeem. 3a cuet 3HEpruu yuapa cTpyu, GUIbTpaluu BObI YepE3 MOPhI OPOIbI, OCIA0ICHUS
CIIETVIEHUS MEX]ly €€ YaCTUIIaMH, YBIIAXKHEHMSI €€ U pa3MOKAaHUsI, pACTBOPEHUSI COJIEH, COAEpKAIINXCS
B IIOPOJIE

Heegepnuwtit omgem. 3a cHeT SHEPTUM yapa CTpyH, GUIBTPALUU BOJbI YEPE3 MOPHI TOPOJIBL,
YBIIQKHEHUS €€ U Pa3MOKaHUs, pACTBOPEHUS COJIEH, COlEpPIKALUXCS B TIOPOAE

Heegepnuwtit omgem. 3a cHeT SHEPruy yapa CTpyH, GUIbTPALUU BOJbI YEPE3 MOPHI TOPOJIBI,
ocalleHus CUETUICHUSI MeXAY €€ YacTUI[aMHM, YBIIaXKHEHHS €€ M pa3MOKaHUs

Hegepnutit omegem. 3a CUET SHEPTUH yapa CTPYH, GUIBTPALUHN BOABI UEPE3 MOPBI HOPOIbI

116. Pacder ruipooTBaIa BKIIIOUAET B ce0s OmpeieNieHne CIeYIOINX OCHOBHBIX MTapaMeTPOB:
Bepnuiit omgem. dpaxtudeckuii 00beM Mopoabl MOCie €€ YKIAKU B OTBAJI; BHICOTA, IIUPUHA U JUTMHA
OTBaJIa; YKJIOHBI IOBEPXHOCTH HAMBITOI'O OTBaja
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Heesepnutit omeem. TeopeTHUecKuii 00beM MOPOIbI TIOCIIE €€ YKIAKU B OTBAJI; BBICOTA, IIUPUHA U
JUTMHA OTBAJIa; YKIOHBI TOBEPXHOCTH HAMBITOTO OTBaJIa

Heegepuotit omgem. hakTrndeckuii 00beM MOPOIBI TIOCTIE €€ YKIAIKH B OTBA, BHICOTA, IIUPUHA
riyOuHa OTBaJia; YKIOHBI TOBEPXHOCTH HAMBITOTO OTBaJIa

Heegepuotit omgem. Ghaxtudeckuii 00beM MOPOABI TOCIE €€ YKIAIKHA B OTBAJT; BEICOTA, IIUPUHA H
JUTMHA OTBaJIa; YKJIOHBI TOBEPXHOCTH CMBITOTO OTBAJIa

117. Pacuer npy1a-oTCTOMHUKA BKJIIOYAET OMPEACIICHUE TAKUX IMapaMeTPOB, KaK:

Bepnuuiit omgem. MmuHIMansHO HEOOX0IMMAs AJIMHA MPYIa-0TCTONHUKA; 3 (EKTUBHOCTh OCBETICHHUS
000pOTHOM BOJIBI; MOITHOCTH U JITTUHA TIIMHUCTHIX OTJIOKEHUH; BOIHBIN OanaHc; mapaMmeTpsl
OrpakJaroIiel MIOTUHBI U BOAOCOPOCHBIX YCTPOICTB

Hesepnutit omeem. >PPEKTUBHOCTh OCBETICHUSI 00OPOTHON BOJIBI; MOITHOCTH M JUTMHA TIMHUCTBIX
OTJIO’KEHUH; BOJIHBIN OanaHc; mapaMeTpbl OrpaskJarouIei MIOTUHBI U BOJOCOPOCHBIX YCTPOHCTB
Heesepnutii omeem. MUHIMAJIbHO HEOOXOIMMAs JJIMHA MIPYAa-0TCTOMHUKA; MOIITHOCTD U JJTMHA
TJIMHUCTBIX OTJIOXEHH; BOJHBINA OallaHC; TapaMeTpbl OrpaXKAarollel MIOTHHBI U BOJOCOPOCHBIX
YCTPOWCTB

Heegepubiit omeem. MUHIMAIIbLHO HEOOXOAUMAas JUITMHA IPYAA-OTCTOMHUKA; 3 (HEeKTUBHOCTH
OCBETJICHUS OOOPOTHOM BOJIbI; MOIITHOCTH ¥ JITMHA TJIMHUCTBIX OTJIOXKEHH; BOJHBINA OaJlaHC

118. PacueTHble 3HaU€HUS yIEIHHOIO Pacxo/ia BOAbl HEOOXOAMMO IPOBEPUTH C HOPMATHUBHBIMH
naHHbIMU . BeiOupaercs

Bepnutit omeem. Goipiliee 3HAUCHUE

Hegepnbwlit omeem. MeHbIlIEE 3HAUCHUE

Heegepuwiit omeem. cpeiHee 3HAUCHUE

119. Pacumdpyiite Hacoc H3Y

Bepnutii omeem. Hacoc-3eMI€COC YCOBEPILIEHCTBOBAHHBII
Hegephulit omeem. HACOC-3€MJIECOC YMEHBIIIEHHBIN
Heegepnwtit omeem. Hacoc-3yMI(ococ yCOBEpILICHCTBOBAHHBIH
HegepHulit omeem. HACOC-3€MJIECOC YBEIIMUCHHBIN

120. C yBennyeHueM BbICOTHI 32005

BepHnuiii omeem. TOBBIIIAETCS NHTEHCUBHOCTH Pa3MbIBa
Heesepnutit omeem. CHIXaeTCs UHTEHCUBHOCTh Pa3MbIBa
Hegepnulii omeem. VHTEHCUBHOCTH Pa3MbIBa HE MEHSETCS

121. C yBenn4eHueM BBICOTHI 32005

Bepuwtit omeem. cHXaeTCs yIEIbHBIN pacXo] BOJbI
Heesepnuiit omeem. TIOBBIIAETCS yIENbHBINA PACXO]] BOJBI
HeegepHulit omeem. ynenbHbIA PACX0J1 BOJbI HA MEHSETCS

122. C yBenu4eHueM BBICOTHI 32005

Bepnuiii omeem. ymeHbIIaeTCsA IPOTSHKEHHOCTD KapbEPHBIX TPYOOIIPOBOIOB
Heesepnutit omeem. yBenTu4rBaeTCs MPOTSHKEHHOCTh KapbePHBIX TPYOOIIPOBOIOB
Hegepnulii omeem. TPOTSHKEHHOCTh KAPbEPHBIX TPYOOIIPOBOIOB HE MEHSAETCS

123. C yBenn4eHueM BBICOTHI 32005

Bepnuiii omeem. yBennanuBaeTcs 00beM MOPOIBI, CMBIBAEMAsi C OJJHOM CTOSHKHU THIPOMOHHUTOPA U
3emiiecoca

Hegepnulii omeem. ymeHbIIaeTCs 00BEM ITOPOIBI, CMBIBA€Masi C OJJHOI CTOSHKY THIPOMOHHUTOpA U
3emiiecoca

Hegepnulii omeem. 00BneM OPOJIBI, CMBIBa€Masi C OHOW CTOSIHKH THAPOMOHHUTOPA M 3eMIIecoca He
MeHsieTcs
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124. Cucrema ruipaBIu4ecKoi pa3pabOTKHU C MOIMYTHO-OTCTYNAIOIUM 3a00eM TPUMEHSIETCS IPU
MOIITHOCTH OTJIOKECHUH

Bepnuuii omeéem. 10 5 M

Heegepnutit omeem. 10 1 m

Heegepuwiit omeem. 10 10 m

Heesepnutit omeem. 110 15 M

125. CucreMy rupaBInuecKoi pa3pabOTKU MECTOPOKACHUH C MOMYTHBIM 3a00€M I1eTIeCO00pa3HO
MIPUMEHSITH IIPU MOITHOCTH OTJIOXKEHHM

Bepnuiit omgem. 10 10...15 m

Heegepnutit omeem. 10 5...10 M

Heegepuwiit omeem. 110 15...25 m

Heegepnutit omeem. 10 1...2 m

126. Cucremy ruipaBiIndecKkoi pa3padOTKH ¢ BCTPEUHBIM 3200€M I1eTIeCO00pa3HO IPUMEHSThH IPH
MOIIHOCTH OTJIOKEHUMN

Bepuwtit omgem. 6onee 15 m.

Heegepnutit omeem. menee 15 M.

Heegepuotit omgem. 6onee 10 m.

Hegepuwtit omeem. 6onee 20 m.

127. CxopocTh BOJIBI B TPYOOIIPOBO/IC 110 SKOHOMHUYECKHM (haKTOpaM PEKOMEHAYETCSI OTPAaHUYNBATh
Bepnutii omeem. nuanazonom 1,5-2,0 m/c.

Heegepuotit omgem. nuamnazonom 2,5-3,0 m/c.

Hegepuuiit omeem. nuamnazonom 1,0-1,5 m/c.

Hesepnutit omeem. 2,0 m/c.

128. CornacHo MHCTPYKILHUSAM IO SKCILTyaTalluu TPyHTOBBIX HacocoB 161 pYT-8M u 20l pYT-8M
MaKCUMaJIbHBIM U3HOC IUCKOB pabOYero KoJyieca He JTOJDKEH MPEBBIIIATh

Bepnuiii omeem. 30 mm

Heegepnuwtit omeem. 20 mm

Hegepuwtit omeem. 40 mm

Heegepuwtit omeem. 50 mm

129. Cnoco6 pa3MbiBa OO MPH UCIIOJIB30BaHUN THPOMOHHUTOPA:

0.

Bephutii omgem. ¢ HUXHEN TUIOAAKN yCTyIa
Hegepuwiit omeem. ¢ BEpXHEH IIJIOIIAJKH YCTYIIA
Heegepnuiit omeem. c 00KOBOM IJIOLIAAKU YCTYIIa
Heegepnulit omeem. ¢ HEIOMBIBOM
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130. Cnoco0 pa3MbiBa MOPOJ MPU MCIIOIB30BAaHUN

TUIPOMOHUTOpA:
Bepnuwtit omgem. c 10BEpXHOCTH yCTyIa
Hegepuwiit omeem. ¢ HWKHEU IJIOIAJKHA YCTYIIA
Heegepnuwtit omeem. ¢ 00KOBOH IJIOLIAJIKU yCTyIa
HegepHulit omeem. ¢ HEIOMBIBOM

131. Cnoco6 pa3MbIBa OPOJI MPU UCIIOIB30BAHUH THAPOMOHUTOPA:

Bephutii omeem. ¢ HUKXHEN TUIOIAAKN yCTYIIa
Heesepnuiit omeem. c TIOBEPXHOCTH yCTyIa
Heesepnuiit omeéem. ¢ HEIOMBIBOM

Heegepuotit omeem. c GOKOBOI MOBEPXHOCTHU yCTyIa

132. Cnoco0 pa3mMbiBa MOpoI:

Bepuuiit omgem. ¢ MEXaHMYECKHUM PBIXJIEHUEM DKCKaBaTOPOM
Heegepnuiit omeem. c yBiaxHeHueM (IIpUMEHEHHE THAPOUT)
Heegepnutit omeem. ¢ MEXaHUYECKUM PBIXJIEHHEM OYJIbJI03€pOM
Heegepnuiit omeéem. c pbIXJIC€HUEM B3pbIBHBIMU paboTaMu

133. CriocoOsI pa3MbIBa MOPO/I;
Bepuutit omgem. c MeXaHUYECKHM PHIXJICHUEM OylbI03epOM

Heegepnuiit omeem. c yBiaxHeHUueM (IPUMEHEHHE THAPOUT)

Heegepnuiit omeem. c MEXaHNYECKUM PBIXJIEHUEM DKCKABaTOPOM
Heegepnuiit omeem. c pbIXJICHUEM B3pbIBHBIMU paboTaMH

134. Cnoco0 pa3mMbIBa MOpOI:
Bepnuiii omeem. c yBnaxHeHUEM
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Heesepnutit omeem. ¢ MEXaHUYECKUM PBIXJICHHEM OYJIbJI03epOM
Heegepnutit omeem. ¢ MEXaHUYECKUM PBIXJIEHUEM YKCKaBaTOPOM
Heesepnutii omeem. ¢ mpuMeHEHUEM OypPOB3PBIBHBIX PadOT

135. CymHOCTh THAPOMOHUTOPHOM pa3pabOTKH 3aKITI0UASTCS

Bepubwtit omeem. B pa3pylieHUU U CMBIBE TIOPOJ] CTPYEH BOBI, BBIICTAIOIICH MO OOIBIIHM
JaBJICHUEM U3 HACAIKU TUIPOMOHUTOPA

Heegepubtit omeem. B pa3pylieHUH TOPOJI CTPYEH BOBI, BBUICTAONICH MO OOJBIINM JIABJICHHEM U3
HACa/IKU TUPOMOHUTOPA

Heeepubtit omgem. B CMBIBE TIOPOJT CTPYEH BOJIbI, BEUICTAIONICH 1O OOJIBIITNM JIaBICHUEM H3
HACa/IKU TUPOMOHUTOPA

HeegepHulit omeem. B pa3pylLICHUU U CMBIBE IOPOJ CTPYEU BObI, BBUICTAOIIEH 01 MAJIBIM
JaBJICHUEM U3 HACAIKU TUIPOMOHUTOPA

136. TemmepaTypa MOIIMITHUKOB TPYHTOBOTO Hacoca mpu padoTte
Bepnuuii omeem. ve nomxua npessiiath 70 °C

Heegepnuiit omeem. ne nomxHa npespiats 80 °C

Hegepnwiit omeem. He noixHa npesbimars 90 °C

Heegepnuiit omeem. ne nonxHa npespimats 60 °C

137. TexHonOTHA THAPOMOHUTOPHOTO Pa3MbIBa COCTOUT U3

Bepnutit omeem. niofgpesku 3a005 CTpye BOJBI U CMbIBA OOPYIIIEHHOM M HACHIIIIEHHOMW BOJION TTOPOBI
B 3yMII() 3eMJIECOCHOI CTaHIIMU WK B CAMOTEUYHYIO ITYJIBIIOOTBOISIIYIO KAaHABY

Heegepuwltit omeem. noipe3ku 3a00s1 CTpyeil BOJBI U CMbIBA OOPYIIIEHHON U HACBIIIEHHON BOAOM
MOPO/IBI B 3yMII() 3eMJIECOCHON CTaHIIMU

Heegepubtit omeem. Noipe3Ku 320051 CTpyeH BOJBI M CMbIBa OOPYIICHHOHN M HACKHIIIECHHOW BOJON
MIOPOJbl B CAMOTEYHYIO MYJBIIOOTBOISIILYIO KaHABY

Heegepnuwlit omeem. pa3pyiieHus 3a00s1 CTpyeil BOABI U CMbIBa OOPYIIEHHON W HACBHIIIIEHHON BOJIOM
MOPO/IBI B 3yMIT() 3eMJIECOCHOW CTaHIIMH UM B CAMOTEUHYIO MYJIbIOOTBOIAIIYIO KaHABY

138. TommmHy CTEHOK TPpyO HEOOXOIMMO PACCUUTHIBATH

Bepnuiii omeem. Ha Bo3/ieiicTBIE AaBICHUS TPAHCIIOPTUPYEMOH Cpe/Ibl, BDEMEHHBIX Harpy30K
Harpy3oK OT THIPaBINYECKOTO yaapa

Hegepnulii omeem. Ha BO3ICHCTBHE AaBICHUS TPAHCIIOPTHPYEMOI Cpeibl, HArpy3oK OT
THAPABIMIECKOTO yrapa

Hegepuulii omeem. Ha BO3ICHICTBIE BPEMEHHBIX HATPY30K M HArPYy30K OT THPABINYECKOTO yAapa
Heegepnuiii omeem. Ha BO3CHCTBUE TaBICHHS TPAHCIIOPTUPYEMOH CpeIbl, BPEMEHHBIX Harpy30K

139. Yruel moBopoTa MyapHONPOBOIOB, pacloyiaraéMbIX Ha 3CTakajax, ciaelyeT NpeaycMaTpuBaTh
TOJIBKO ITPU HAJTUYHUHU

Bepnutii omeéem. ankepHBIX OIIOP

Heegepnutit omeem. GETOHHBIX OIOP

Hegepuwiit omeem. CBapHbIX OIIOP

Heegepnutit omgem. NepeBIHHBIX MOIIOPOK

140. Y nenpHBIIA pacxoa BOABI HA OTOONKY MOPOIbI (M3/M3) BBIUUCIISIIOT IO (hopMyIie
Bepnotit omeem. a; = P,/ H% x v,

Heesepnotit omeem. a;=P1/ H®x V,

Heesepnotit omeem. a;=P1/ H® x V,

Heesepnotit omeem. a;=P1/ HOT x V,

141. VY nenpHBII pacxo BOAbI HA OTOONKY MOPO/IbI (M3/M3) BBIUUCIISIIOT IO (hopMmyIie
a;=Pq/ HO’5 xXV,,
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rjae
Bepnutit omeem. H - HeoOX01MMBIN HATIOP BOJIBI, M
Heegepnuiit omgem. H - BbicoTa ycTymna, M

Heegepnwtit omeéem. H - Heo0X0 UMbl HATIOP BOJIBI, J
Heegepuotit omgem. H - nyivaa TpydbonpoBoioB, M

142. XapakTtepucTUKa TPyHTOBOT'O Hacoca MPEACTaBISIET cO00M rpaduk 3aBUCUMOCTH (B BHJIC
KPHUBBIX) MOTPEOIIIeMON MOIITHOCTH

Bepnutit omeem. Q-N

Heegepuotit omgem. Q-H

Hegepuwtit omeem. Q-P

Heegepuotit omgem. N-Q

143. XapakTtepucTuKa TPyHTOBOT'O Hacoca MPEACTABIIET CO00M rpadK 3aBUCUMOCTH (B BHJIC
KPHUBBIX) JOMYCTUMOM BaKyyMMETPHUECKOH BBICOTHI BCACHIBAHUS

Bepuvtit omgem. Q-H™"

Heegepnouii omeem. H*" ;. Q

Hegepnuotit omeem. N-H

Heegepuotit omgem. Q-N

144. XapakTepucTiKa TpyHTOBOTO Hacoca MpeACTaBisieT co0oii rpaduk 3aBUCUMOCTH (B BUIE
KPUBBIX ) KO3 PHUIIMEHTA MTOJIE3HOTO ACHCTBUS

Bepnutit omeem. Q-n

Heegepuotit omgem. n-Q

Hegepuwiit omeem. H-Q

Heegepuotit omgem. Q-N

145. XapakTepucTika rpyHTOBOTO Hacoca MpeACTaBisieT co0oii rpaduk 3aBUcUMOCTH (B BUIE
KpPUBBIX) Pa3BUBAEMOT0 HaIopa

Bepnuuii omeem. Q-H

Hesgepuotit omeem. Q-N

Heegepuwtit omeem. H-Q

Heegepuotit omgem. N-Q

146. Yame Bcero copoc 00bIIoro oo6beMa 0OCBETICHHOM BOBI C TUAPOOTBAIA POU3BOAUTCS
Bepuutit omeem. yepe3 maHI0pHBIE KOJIOIIIBI

Heegepnulit omeem. yepes3 IAHIEBBIE KOOI

Heesepnutii omeem. 4epe3 TUAPOTEXHUUECKIE KOJIOIIBI

Heegepnutit omeem. yepe3 maHA0pHbIE TPYOBI

147. Yucno noBOpOTOB MarucTpajgbHbIX MYJIbIONPOBOIOB B IIAHE U MPOJIOJIEHOM MPoduIIe JOIHKHO
OBITH 110 BO3MOKHOCTH

Bepuwtit omeem. MUHUMaIbHBIM

Hegephulit omeem. MaKCUMaJIbHbIM

Heegepuuiit omeem. 4eTHBIM

Heegepnulit omeem. HEUETHBIM

148. upura rpedHs I HeMPOE3AHBIX ITIOTHH JOJKHA OBITh
Bepnuiit omeem. ne mexee 3 M

Heegepuulit omeem. ue 6onee 3 M

Hegepnulit omeem. He MeHEE 5 M

Heegepnutit omeem. He MeHee 1M
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149. IllupuHy NIOTUHBI IO OCHOBAHHUIO OTIPEENISIOT
Bepnuwtit omgem. rpadu4ecKuM WU AaHATUTUYECKUM ITyTEM
Hegepuwlit omeem. aHAIUTUYECKUM ITyTEM

Heegepnutit omgem. rpaduueckuM IyTeM

Hegepuwiit omeem. Ha rinas

150.

910 : _]
Bepubwtit omeem. npuHIMIIHAIBHAS CXeMa THAPOdJIeBaTOPa
Heegepubtit omgem. NPUHIUITHATBHAS CXeMa MaHJIOPHOTO KOIOIa

Hesepubu? omeem. IIPUHIUIIMATIbHAA CXEMaA Tp}I6HOFO CJIMBa
Heeepru? omeem. NNIpUHIUIINAJIbHAA CXEMA THAPOMOHUTOPA

151.
é

; «
9TO I/1306pa)KCHI/Ie

Bephutii omeem. 11oBopoT N0TOKA

Heegepubiit omeem. 0TBETBICHUE TPYOOIIPOBOIA
Heegepnuiit omeem. coejuHeHre TpyOOIIPOBOIOB
Hegepnulit omeem. oOpaTHBIN KJIallaH

% si_g%&
3TO HU300paKeHne
Bepnuiit omeem. nocteneHHOE paclIUpeHne
Heegepuwiit omeem. 10CTENIEHHOE CY)KEHHE
Heegepnuiit omeem. BHE3aITHOE paclIipeHHE

Heegepublit omeem. BHE3aIIHOE CYKECHUE

153.

3TO cXema
Bepnuwtit omgem. TpyOHOTO Cl1Ba
Heegepnuwtit omgem. TpyOHOTO 3a1uBa
Heesepnutit omeem. TpyOHOTO IepeIrBa
Heegepnbwlit omeem. 1aHJOPHBIN KOOI

154.
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DTO0 YCIIOBHOE M300paKeHUE

Bepnuuiit omgem. orBeTBIeHNE TPYyOOIIPOBOIA
Heesepnutii omeem. coeJuHEHNE TPYOOIIPOBOIOB
Heegepubtit omeem. 3a1BUXKa

HegepHulit omeem. 10OBOPOT NTOTOKA

155.

4

200,
“% 510 YCIIOBHOE M300paKeHHe
Bepnuiit omeem. coequHenue TpyoorpoBo/0B
Heegepnutit omeem. 0TBETBIECHUE TPYOOIIPOBOIA
Heesepnutit omeem. 0OpaTHBINA KIaloH

Heegepnulit omeem. IOBOPOT NOTOKA
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