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Paznen 1. Ilepeuyenb KoMNeTeHIUI, ¢ YKa3aHHeM 3TaNOB uX GOpMHUPOBaHMS B
npouecce 0CBOCHUS IMCUUIIMHBI

oTpaciiv

W TIOCJICICTBUI TIPEKpalicHus eé
paboTOCITIOCOOHOCTH.

dopmupyemsble Kon u HaumeHoBaHue [Tnanupyemsble pe3yabTaThl Bups! onieHOUHBIX
KOMIICTCHIIMU HHAWKATOpa 06y‘I€HI/IH IO AUCLUIIIINHE, CpCACTB 110 YPOBHIO
JOCTHKEHUS XapaKTepU3yIOILUe 3TaIbl CJIOKHOCTH/IINA(DD
KOMITETCHITUH (bopMHpOBaHUS KOMIIETECHITUI paszzena B JaHHOM
JOKyMEHTE
[1K*-4 Cniocoben [1K*-4-B-7 3HATB: BJiok A — 3aganus
PYKOBOAMTH JeMoHcTpupyer - TUIIQK ¥ HA3HAUYCHUE U PEeNnpOAYKTUBHOTO
BBITIOJTHEHUEM pa0oT |3HAHUE KOHCTPYKLIMU U [yCTPOICTBO HABECHOTO ypoBHs. DoHg
0 TEXHUYECKOMY | [IPUHLUIIOB PaOOTHI 000pyI0BaHUS CIIEHUAIBHOM TECTOBBIX 3aJlaHUH,
00CITy)KUBAaHHIO U HaBECHOI'O TEXHUKU (MAIH), UCIIOJIb3YEMbIX | BOMPOCHI AJISl OTIPOCA.
PEMOHTY 00opy10BaHuUs npu HedTerazoro0bIue;
TPAHCIOPTHO- TPAHCHOPTHBIX U - TEXHUYECKHE YCIOBUS U
TEXHOJIOIMYECKUX TPaHCIOPTHO- [paBUiIa PaLlMOHAIBLHON
MaIlH ¥ UX TEXHOJOTNYECKUX PKCIUTyaTalluy CIIeIUaIbHON U
KOMITOHEHTOB MalliH HeTera3oBoil [TpaHCIOPTHON TEXHUKH, TPUYUH

YMerh:

- IIPOBOAUTD HCO6XOILI/IMI)IG
pacueTbl HaBECHOTO
000pyI0BaHUs TpaHC-

MOPTHO - TEXHOJOTHYECKHUX
MalllnH, HUCII0JIb3ysd COBPECMCHHBLIC
TEXHUUYECKHE CPEICTBA..

Bbaok B — 3ananus
PEKOHCTPYKTUBHOTO
YPOBHSL.
IIpakTrueckue

3aJIa4m.

Baagers:

- yYMEHMEM  u3yyaTb u
aHaIM3UpOBaTh  HEOOXOIUMYIO
uHopMaluio, TEXHUYECKHE
JTaHHBIE, NIOKa3aTeNx "
pe3yabTaThI paboThI o
COBEpPILIEHCTBOBAHUIO
TEXHOJIOTUYECKUX MIPOLIECCOB
IKCIUTyaTaluH, peMoOHTa u
CEPBUCHOIO 00CITy’)KHBaHUS
TPAHCIIOPTHBIX M TPAHCIOPTHO-
TEXHOJIOTUYECKUX MalluH
pasIMYHOrO  HA3HAYEHHA, MX
arperaroB, CUCTEM U 3JIEMEHTOB,
IIPOBOJIUTH HEoOXOMMBbIe
pacuersl, HCHOJb3YA
COBpPEMEHHBIE TEXHUYECKHE

CpeJicTBa.

Baoxk C —3ananus
IIPAKTHKO-
OPUEHTUPOBAHHOT'O
YPOBHSIL.
[IpakTHueckue
3aJaHMS.
KontposnbHas pabora




Paszgen 2. TumoBble KOHTPOJIbHbIe 3aJaHUsI W HMHbIE MaTepuaJbl,
Heo0XoAMMBbIe /ISl OLEHKHU IUIAHUPYEeMbIX pe3yJbTATOB O0yYeHHUS MO JTUCIHUILINHE
(omeHounbie cpeacrBa). Onucanume mnokaszarejed M KPUTEPUEB OLEHUBAHUS
KOMIIeTeHIIUii, ONMCaHue IIKAaJ OlleHHBaHUs.

Ouenouynbie cpeacraa
baok A

A.0 ©oH TECTOBBIX 3aIaHUN

Paznen 1 O6opynoBanue st CHIyCKONOABEMHBIX ONlepPallHii.

Bonpoc 1. Ecin j1e6é1ka MOHTHPYeTCSl COBMECTHO € BBIIIKO, TAJ1€BOIi CHCTEMOI Ha
TPAHCIOPTHOI 0a3e, TO 000pyA0OBaHUE B 11€JI0M HA3bIBAETCH:
1. moaBEMHON YCTaHOBKOM WIIM arperarom;
2. MOaBEMHOM Ie0EIKOM;
3. KOMIUIEKTOM MOJbEMHOI'0 000PYA0BaHUS
4. Bce NepeUnCICHHOE

Bonpoc 2. Eciiu J1e0é1ka MOHTHPYeTCSI COBMECTHO € BBIIIKOIi, TaJ1eBOil CHCTEMOIi, HACOCOM,
POTOpPOM, BEPTJIIOIOM, TO 000PY/I0BAHME B L1€JIOM HA3LIBAETCSH:

1. KOMIUIEKTOM MOJIBEMHOTO 000PYIOBAHUS

2. TOXbEeMHOI 1e0&aKom

3. TOABEMHON YCTAaHOBKOM WIIA arperarom

4. Bce IEpEUHCICHHOE

Bonpoc 3. Eciiu Ha 6a3e MOHTHPYeTCSl TOJBKO J1e0€1Ka, TO TAKOH MeXaHU3M Ha3bIBaeTCs:
1. moaBEeMHON YCTaHOBKOM WIIM arperaromMm

2. moxbeMHOM 1e0ENKON

3. KOMIUIEKTOM IO{bEMHOT0 000pYAOBaHUS

4. Bce MepevrciIeHHOe

Bonpoc 4. YcraHoBKH NOAbEeMHbIE NPeIHA3HAYEHbI /ISl

1. cmycKOmoAbEMHBIX OMepaluii ¢ YKIaAKoH TpyO U IITaHT Ha MOCTKU MTPH TEKYIIEM U KaUTAIbHOM
peMOHTE HE(DTIHBIX U Ta30BBIX CKBAKUH, HE 000PYI0BAaHHBIX BBIIIEUHBIMU COOPYXEHUSIMHU

2. TpPaHCIOPTHUPOBKA CYXHX IMOPOLIKOOOPA3HBIX MaTepHaloB (IleCKa, IIEeMEHTa U Jp.)

3. Har"HeTaHWs pa3IMYHbBIX )KUJKOCTEH B CKBAKUHBI ITPH MPOMBIBKE UX OT MECYaHbIX MPOOOK

4. nns perylmpyemMou Mojaqu 3TUX MaTEPUAIOB U IPUTOTOBJIEHU TAMIIOHAXHBIX PACTBOPOB U JIp.
cMecell pu [IEeMEHTHPOBAHUHU HE(TAHBIX U Ta30BbIX CKBAXKUH

5. TmpoBeneHUs NIPOMBIBOYHO-IIPOAABOYHBIX pabOT

Bomnpoc S. YcTaHOBKH HACOCHBIE NPeIHA3HAYEHBbI JIIS:

1. HarHeTaHUs Pa3NIUYHBIX KUAKOCTEH B CKBaXXUHBI MPU IMPOMBIBKE HX OT MIECUaHBIX MPOOOK, a
TaK)Ke IPU MPOBEJIEHUH JIPYTHX IPOMBIBOYHO-TIPOJIABOYHBIX pabOT

2. TpPaHCIOPTHUPOBKA CYXUX IMOPOIIKOOOPA3HBIX MaTepHaioB (IIECKa, IIEMEHTa U Jp.)

3. CIyCKOMOJBEMHBIX OIEpaIiii ¢ YKJIaJIKOW TpyO M IMTaHT Ha MOCTKH MPU TEKYIIEM U
KaIllMTaJIbHOM PEMOHTE He(TSHBIX U Ta30BBIX CKBAXKHH, HE 000PYOBAHHBIX BBIIIEYHBIMH COOPYKEHUSIMHU

4. IS perynupyeMoi mojauu 3TUX MaTepuaoB U MPUTOTOBIEHUH TAMIIOHAXKHBIX PACTBOPOB U JIp.
cMecel IMpu HEMCHTUPOBAHHU N HC(I)TSIHBIX U ra30BbIX CKBAXUH
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Bomnpoc 6. YcraHoBKH cMecHTe/IbHbIE NPeIHA3HAYEHBbI JIs:

1.

TPAHCHOPTHPOBKA CYXUX MOPOLIKOOOPA3HBIX MAaTEPUANIOB (IIECKa, LIEMEHTA U JIp. ), IS

peryaupyeMon IoAady 3TUX MaTepUaioB U IPUTOTOBICHUN TAMIIOHAKHBIX PACTBOPOB U JPYIMX CMECEH Ipu
LEMEHTUPOBAHUM HEPTIHBIX U ra30BbIX CKBAKUH

2.

CITYCKOTIOAbEMHBIX OTEepalrii C YKIAJIKOW TPyO U IITAHT HA MOCTKU IIPU TEKYLIEM U

KalnrTaJlbHOM PEMOHTE He(bTSIHBIX U Ira30BbIX CKBaXXHH, HE O60py,[[0BaHHBIX BBIIIICYHBIMU COOPYKECHUAMU

3.
4.

HATHETaHUS PA3JINYHBIX KUAKOCTEH B CKBAKUHBI IIPU IIPOMBIBKE MX OT IIECUAHBIX TIPOOOK
MPOBEJCHUS IPYTHX IPOMBIBOYHO-IIPOAABOYHBIX paboT

Bonpoc 7 Kakoif BUI HACOCHBIX YCTAHOBOK MPUMEHSIETCS MPH IKCILUIyaTAMH CKBAKHH C
BSI3KOI1, napadguuucroi HedgThIO, coaep:RaMii 00JIbIIOE KOJTHYECTBO ecKa?

SNPE PO

BHUHTOBBIC HACOCHI
YDOILH

HICHY

HCJ

HKD

Bonpoc 8. Jli1s1 yero cayxut manugoana?
1. st coenvuenus: GOHTAHHOM apMaTypbl C TPYOOIIPOBOJOM, IO KOTOPOMY MPOAYKIIUS OCTYIAET
Ha rPYNIOBYIO 3aMEPHYIO YCTAHOBKY

2.
3.
4.

JUIS TePMETU3ALHN MEXTPYOHOT O IPOCTPAHCTBA
JUISL COETMHEHUS] KOJIOHHOM I'OJIOBKU € (POHTAHHOW apMaTypoi
BCE IEPEUUCIIEHHOE

Bonpoc 9. /li1s1 yero npeanasHayeHbl 0,109HbIE 3aMepPHbIe YCTAHOBKH ?

1.

2
3.
4

BCC MCPCUYUCIICHHOC

JUIA yqéTa OTACJIBHBIX PAaCX0oa0B BOJbI
peructpanu CyTOYHbIX I[e6I/ITOB CKBAXXWH
AJI1 USMEPEHUA CYTOYHBIX JIG6I/ITOB CKBaXXHUH

BOHpOC 10. Kakue cKBasKUHBI IKCILIYAaTHUPYHOTCHA ¢ MOMOIIBIO HeHTp06e)KHbIX CKBa’KUHHbIX

ycranoBok (YOIIH)?
1. BBICOKOIEOUTHBIE
2. MaJONpPOIyKTUBHBIE
3. C BBICOKOBSI3KOW HEPTHIO
4. Bce IEpEeUnCIICHHOE

A.1 Bonpocs! a1 onpoca:

Pa3nen 1 O6opynoBanue 1Jisl CIIyCKONMObEMHBIX ONepaIuid.

1.1
1.2
1.3
1.4
1.5
1.6
1.7

Knaccudukanus o6opynoBanue 1ast CIYCKOMOAbEMHBIX ONepanuii.
VY CTpoiicTBO MOABEMHBIX JTEOEOK.

VY CTpoCTBO NOIBEMHBIX arperaTos.

Y CTpOUCTBO yCTAHOBOK JIJIsI  CITYCKONOIBEMHBIX ONEpaIUi.
OcCHOBBI pacyera MoAbEMHBIX JIEOEI0K.

OcHOBBI pacyeTa NOJEMHBIX arperaTos.

OcHOBBI pacueTa yCTaHOBOK JUISl  CITYCKOIIOBEMHBIX OIEPALIHIA.

Pa3nen 2 O6opynoBanue 1Jis THAPABJIAMYECKOr0 pa3pbiBa Iiacra.

2.1
22

Y CTpoCTBO HACOCHBIX YCTaHOBOK.
VY CTpOHCTBO CMECHUTENIBHBIX YCTaHOBOK (1LIEMEHTOCMECHUTEINBHBIX,

MECKOCMECUTCIIbHBIX, YCTAHOBOK JJISI IPUTOTOBJICHUS TaAMIIOHAKHBIX paCTBOpOB).
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2.3 YcTpolcTBO KOMIPECCOPHBIX YCTaHOBOK.

2.4  VYcTpolcTBO aBTOLMCTEPH U KUCIIOTOBO30B.

2.5 YCTpOHCTBO yCThEBOTO 00OPYIOBaHUs, OJIOKOB MaHH(OJbIA ISl OOBS3KU
HACOCHBIX YCTaHOBOK MEXy COOOH M ¢ yCTHEBBIM 00OPYOBAHUEM.

2.6 OcHOBBI pacueTa HACOCHBIX YCTaHOBOK.

2.7 OcHOBBI pacueTa CMECUTEIbHBIX YCTAHOBOK (LIEMEHTOCMECUTEIbHBIX,
MIECKOCMECHUTEBHBIX, YCTAHOBOK JJIsl IPUTOTOBIICHUSI TAMIIOHAXHBIX PACTBOPOB).

2.8  OcHOBBI pacyeTa KOMIIPECCOPHBIX YCTAHOBOK.

2.9  OcHOBBI pacueTa aBTOLUCTEPH U KUCIIOTOBO30B.

2.10 OcHOBBI pacyeTa yCTheBOT0 000pyA0BaHUS, OJTOKOB MaHU(DOIIBIA ITIsT OOBSA3KU
HACOCHBIX YCTAHOBOK MEX]ly COOOH U C YCTheBBIM 000PYAOBAHUEM.

Pa3nes 3 O0opynoBanue A5 AenapaMHU3ANUN CKBAKUH.

3.1 VYcrpoicTBO MapoOBbIX TPOMBICIOBBIX YCTAHOBOK.

3.2 VYcrpoiicTBO arperaToB u yHUGHUIIMPOBAHHBIX MOTOPHBIX ITOJIOTpEBaTENei
3.3 OcHOBBI pacueTa NapOBBIX IPOMBICIOBBIX YCTAHOBOK.

3.4 OcHoBBI arperaToB ¥ yHU(ULIMUPOBAHHBIX MOTOPHBIX IIOJIOrpeBaTENCH

Pa3nen 4 O6opynoBanue sl MccjieJ0BAHUS CKBAXKHH.

1.1  OcHOBBI pacyera arperatoB JJIsl TPAHCIOPTHPOBKH, CIIyCKa M TOJbeMa
pa3IMYHBIX TITyOMHHBIX TPUOOPOB B HEPTSHBIC U ra30BbIE CKBAKUHBI.

4.1 VYcrpoiicTBO arperaToB Jijisl TPAHCIOPTUPOBKH, CIyCKa U MOJBbEMA Pa3InYHbIX
TITyOUHHBIX TPUOOPOB B HEPTSHBIC U Ta30BbIC CKBAYKHHBI.

Pa3nen S O6opynoBanue 1yt MexaHu3aluu padoT.
1.2 VYcrpoiictBo y3JI0B TPyOOBO30B, arperaroB JUisi TEPEBO3KHU IITAHT,
MIPOMBICIIOBBIX CAMOIIOTPY3UMKOB; arperaToB Ui MOTPY3KU U MEPEBO3KH YCTAHOBOK.

5.2 YcTpoicTBO arperaToB Jjisi 00CTy>KMUBaHUSI CTAHKOB - KAYaJIOK; arperaTtoB JIsl 00CITYKUBaHUSI
BOJIOBOJIOB; MacJI03alpaBIIUKOB.

5.13 OcHOBBI pacuera y3JI0B TPYOOBO30B, arperatoB JjIsi TIEPEBO3KH IITAHT,
MIPOMBICIIOBBIX CAMOIIOTPY3UMKOB; arperaToB Ui MOTPY3KU U MEPEBO3KH YCTAHOBOK.

5.4 OcHOBBI pacueTa arperatoB /s OOCIY)KMBaHHsSI CTAaHKOB - KadaJlOK; arperaTtoB JUIs
00CITy’)KUBaHHsI BOJOBOJIOB; MACJI03aIPABIIUKOB.



Bbiaok B
OueHouHble CpPeACTBA ISl TMATHOCTHPOBAHMUS C(POPMHPOBAHHOIO YPOBHSI KOMIIETEHIHH -
«yMeTb»

b.1 Tunossie 3amaun:
Pa3nen 1 O6opynoBanue 1JIsl CIIyCKONMObeMHBIX ONepanuid.
3agaya 1. Onpenenutb TUI OCHACTKH TaJIEBOM CUCTEMBI.

Bapuant 1 2 3 4 5 6 7 8 9 10

Harpyska Ha kproke, H 300 400 550 | 650 | 150 |200 |800 | 1000 |500 |350

Pa3nea 2 O6opynoBanue 1Jisi THAPABJINYECKOT0 pa3pbiBa ILUIACTA.
3amaua 2.1 B Hedrexumuyeckoi yctaHoBke nepekadnBaroT napaxcuiaon CsHs4(CH3), mpu T=30 °c
C MPOM3BOAUTENBHOCTEI0 Q=20 M’/gac MO y4acTKy CTanbHOH TpyOsl mmmHOi L=30 M. IT-KCHION MMeeT
IIOTHOCTB p=858 Kr/M° i Bsi3kocTh n=0,6 cII. AGCOTIOTHAS IEPOXOBATOCTD € IS CTAIM B3STh PABHOM 50
MKM. Omnpenenuts MUHUMAJIbHBIA AUaMeTp TpyObl, IPU KOTOPOM Ha JJAHHOM Y4YacTKe Mepernaj AaBJIeHHUs He
oyzaet npessimaTth Ap=0,01 mIla (AH=1,188 M cTonba I1-kcunona).
3amaua 2.2 [lpoekTupyrOTCsS JBE TEXHOJOTMYECKHE JIMHUM, B KOTOPBIX OOpamaeTcsi HEBA3Kas
KIIKOCTh ¢ pacxomamu Qi = 20 m*/uac 1 Q2 = 30 M/4ac. B IHeIsX YIPOIICHHS MOHTaXa U OOCITYKHBas
pr60Hp0BOIl0B OBLIO OPUHATO PCHICHHC HCIIOIb30BaTh s o0enx JIHHUNA pr6BI OJHOr0 JauaMeTpa.
Heo6xoauMo onpenennTs NOIXOAAIIHNIA O] YCIOBHS 3a/1a4i AuaMeTp TpyOsr d.
Pa3nesn 3 O0opynoBanue s AenapaMHU3ANUN CKBAKUH.
3anava 3. Onpenenaum TOJIIIUHY CTEHKH, JIHMIIA W KPBIIIH Pe3epByapa /s yenowii: hg = 19,5 m; hy
0; 2R = D = 26m; o =372 MIla; p =1000 kr/m”.
Pa3nen 4 OGopynoBanue sl MccjieJ0BAHUS CKBAXKHH.
3agaua 4. Cnoco6 mpomeiBku — mnpsimoit. IIpu yciaoBnom amuamerpe HKT 48 MM BHyTpeHHUI
muamerp HKT — 40,3 mwm, Hapyxsbii nuamerp HKT — 48,3 MM; mpu yciIoBHOM JauamMmerpe
9KCIUTyaTallMOHHON KOJIOHHBI 140 MM ee BHyTpeHHMI auametp — 124,3 MM ([U1d pacueToB MPUHUMAETCS
000N — 3aBUCUT OT TOJIIIMHBI CTEHKU TPyObl). OTpenenuTh CKOPOCTh HUCXOJSIIETO U BOCXOJSIIETO
MIOTOKA.
Pa3nen S O6opynoBanue 11t MexaHu3aluu padoT.
3amauga 5.1 Ilpu ycnoBHom nuamerpe HKT 48 MM Bec omHoro merpa TpyO 4,4 Kr, yduThIBas
yBeIM4eHUe Macchl TpyOosl Ha MyQTy — 0,4 KT onpeenuTh Irpy30n0beMHOCTh KOJIOHHBI TPYO B BO3/1yXe
3anava 5.2 OnpenenuTh TOJNUIMHY CTEHKH HEPTENpPOAYyKTONpoBoaa auaMerpoM 530 MM U JJIMHOM
160 kM, paccuutaHHOrO Ha pabouee naBieHue 6,4 Mlla. TemnepaTypa nepekaunBaeMoro HerenpoaykTa
T=282K. HedrenpoaykronpoBoj mnpearnogaraeTcsi U3roroBuTh u3 Tpyo YensaOuHckoro TpyobonpokaTHOTO
3aB0Jia, M3roToBJIeHHBIX o TY 14-3P-03-94.

Baok C

C.1 IIpakTuyeckue 3aJaHUA

1. st ocyuiecTBIeHHS TEXHOIOTHYIECKOTO TPOIIEcca MPEeUI0KEHO IBa BapUaHTa TPYOOIpOBOIa
pasHoOro auamerpa. BapuaHT mepBbIil MpeamnonaraeT HCIOJIb30BaHHE TPyO OOJBIIEro Juamerpa, 4To
nojpasymeBaer Oojbinne KanutanbHble 3aTpathl Cx1 = 200000 pyO., oJHAKO €XeroJHble 3aTpaTbl OyaAyT
Menbie U cocTaBsAT Cer = 30000 py6. Jlnst BToporo BapuaHTa BHIOpaHBI TPYOBI MEHBIIIETO AMAMETPA, YTO
CHIDKaeT KanuTainbHble 3aTpaThl Cr2 = 160000 py6., HO yBeTMUMBAET 3aTPAThl HA €KETOJHOE TEXHUUECKOe
obcyxkuanue 10 Ce2 = 36000 py6. O6a BapuanTta paccunTtanbl Ha n = 10 JeT SKCIuTyaTaum.



Heobxonumo ornpenenuTs Hanboiee SKOHOMUYECKOE BBHITOJJHOE PEILICHHE.

2. B xo1e peMOHTHBIX pabOT MarucTpajJbHOTO TPYOOIIPOBOAA, 10 KOTOPOMY IepeKaunBaeTcs BoJa
CO CKOPOCTBIO Vi =2 M/c, ¢ BHYTpeHHUM auameTpoM d; = 0,5 M BBISICHUIIOCH, YTO 3aMEHE MOJICKUT YIaCTOK
TpyOB! AnuHoM L = 25 M. UM3-3a oTcyTCcTBUS TPpYOBI [J1 3aMEHBI TOTO e TUaMeTpa Ha MECTO BBIIIEIIIETO U3
CTpOS y4acTKa yCTAaHOBWJIM TPYOy ¢ BHyTpeHHUM auamerpoMm dz = 0,45 M. AOGcomoTHas IEepOX0OBaTOCTh
TpyOBI ¢ muamerpom 0,5 M coctaBiseT A; = 0,45 MM, a TpyOs! ¢ auamerpom 0,45 M — Az = 0,2 mm. [Ipu
pacuerax IJIOTHOCTb BOJbI IPUHATH paBHOU p = 1000 Kr/M, a JUHAMHAYECKYIO BSA3KOCTb |l = 1:107 Ia-c.

Heob6xoaumo onpenenuTsb, Kak U3MEHUTCS THAPABIMYECKOE COTIPOTUBIICHHE BCEr0 TPYOOIPOBO/IA.

Baok D
Bomnpocebl Kk 3k3ameny:

. CyckonoasemMHoe obopynoBanue. HazHauenue u kiaccuuKars CryCKOmoAbeMHOTO 000pYIOBaHMSL.
. Haznauenwue u kiraccuukanus moabeMHbIX J1e0¢nok. TpancnopTHas 6a3a moabeMuoi nedémku JITTT- 8.
. Haznauenwe u kiaccugukanus noabeMHBIX arperaTos.

. KoHCcTpyKI1IMs TOABbEMHBIX BbIILIEK TOIBEMHBIX arperaTos.

. JleOenxa. Haznauenue. OCHOBHBIE Y3JIbl U 3JIEMEHTHI.

. TaneBas cucrema nolbeMHBIX arperatoB. Haznaduenue TaneBoit cucreMbl. OCHOBHBIE €€ y3IIbI.

. Kpon61ok TaneBoii cuctemsl morbeMHbIX arperaroB. Haznauenue. Koncrpykums. [IpuHimm paboTsl.
. TaneBblIil OJI0K TalleBOM CUCTEMBI MObEMHBIX arperatoB. Haznauenue. Konctpykuus. [Ipuniun
paboTHI.

9. Kprok nmoabeMHbIi TalleBOM cuCcTeMbI TOIBEMHBIX arperatoB. Haznauenue. Tunsl. Konerpykuus.
[TpuHumn padoThL.

10. OcHacTka TaneBoil CUCTEMbI IOJIbEMHBIX arperaTosB.

11. CranbHble KaHAaThl OCHACTKH TaJI€BOW CUCTEMbI. THIIBI KaHATOB. BU/Ibl CBUBKM KaHATOB.

12. I'maponprBOBI NOJBEMHBIX arperaToB U arperaTtoB [l TUAPABIMYECKOro pa3phiBa Iutacta. Tumnosas
cxeMa 00bEMHOT0 FHAPONPUBOA ITOABEMHOTO arperara.

13. Knaccuduxarms 00beMHBIX THAPOIIPHUBOIOB.

14. I'uapoyuIMHAPHI ¥ THAPOMOTOPHI, IPUMEHSIEMbIE B TOIbEMHBIX arperaTax 1 UX NpUHIUINAIbHbIE
cxeMmbl. Paboune KuaKocTi 00beMHOT0 THAPONIPUBO/IA U TPEOOBAHUS K HUM.

15. Ha3znaueHue 1 ki1accupUKalys HACOCHBIX YCTaHOBOK.

16. KOMILJIEKTHOCTh M MOHTaK HACOCHBIX YCTaHOBOK.

17. Ha3znaueHue 1 ki1accuuKaIus NeCKOCMECUTEIbHBIX YCTAaHOBOK.

18. HazHaueHue u kinaccuukaius HEeMEeHTOCMECHTEIbHbBIX YCTAaHOBOK.

19. Ha3znaueHue 1 kiaccu(pUKaIus aBTOLUCTEPH.

20. OCHOBHBIE Y3716l aBTOLUCTEPH, UX Ha3HAUEHUE.

21. KoHCTpyKIus IMCTEPHBI.

22. Haznauenue u kj1accu(pUKalus KUCIOTOBO30B.

23. Ha3znaueHue 1 kjaccu(uKaius ycTbeBOro 000pya0BaHusl.

24. Ha3naueHue u TpaHcnopTHas 0aza 61okoB Mmanudoasaa 1bM-700 u 1bM-700C.

25. OcHOBHBIE Y3116l 070Ka MaHU (OB .

26. Haznauenue u kiaccudukanusi 00opynoBanue s AenapapuHu3anu CKBaKUH.

27. Haznauenue u kiaccudukanus 000pyioBaHHe ISl UCCIEI0BaHUS CKBAKUH.

28. Haznauenue arperata AsMMHmam - 8A. TpancnioptHas 6a3a arperara.

29. Pacnonoxenue 000py10BaHUS IIPH COJISTHO-KUCIOTHON 00pab0TKe CKBaYKHHBI.

30. Texauka 6€30MaCHOCTH MPH COJISTHO-KUCIOTHONU 00padoTKe.

31. Pacnonoxenue 000py10BaHUs PH THIPABINUECKOM pa3phiBe I1acTa

32. PacnionoxeHue 000pya0BaHus IPU IPOMBIBKE CKBaKUH.

33. Kak onpenenuts HeOOXOAMMOE YHCIIO padOYMX CTPYH B OCHACTKE U AMAaMETpa TAJIEBOT0 KaHaTa.
34. PacdeT cTaJIbHOr0O KaHaTa TaJI€BOM CUCTEMbI Ha CII0KHOE COMTPOTUBIICHHE.

35. Pacuer kpoHOJIOKA TaJeBON CUCTEMBI MOIBEMHBIX arperaToB.

36. Pacuert TaneBoro 0Ji0Ka TaIeBOW CUCTEMBI TIOTLEMHBIX arperaTos.

37. PacueT Kproka IOAbEMHBIN TaJIEBOM CUCTEMBI IOIbEMHBIX arperaTros.
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38. Pacuer Gapabana

39. OCHOBHBIE JIEMEHTHI pacuyeTa HACOCHOW YCTAHOBKH

40. Cxema HaCOCHOHM yCTaHOBKH

41. BeInoiaHeHHe THAPABINYECKOr0 pacyeTa TpyOonpoBoa.

42. Kak paccunuTaTh IPOYHOCTb KOpIyca  CTYIEHH?

43. Kak onpenenutsh UCXOAHbBIE IaHHBIE pacueTa Bajia Hacoca?

44. Kak paccuuTtarh Baj Hacoca?

45. Onuirre METO] pacueTa I1eJIeBOM AUCKOBOM MATHI HAacoca.

46. Onuiure NOpsA0K  pa3pabOTKH MOPIIHEBOTO HAacoca.

47. KakoBbl 0COOEHHOCTH BBIOOpA CXEMBbI THIPABIMYECCKON YacTl Hacoca?

48. KakoBbI HCXOJIHbIC JAHHBIE MIPU pacyeTe AUaMeTpa MOPIIHA?

49. Onuimure OCHOBHBIE METOJbl pacueTa BBICOTHI MOAbEMa TapeliKh KilalaHa.

50. Kak paccuuTaTh Tapejky KiamaHa Ha HPOYHOCTH?

51. Kak paccuTaTh MITOK MOPIIHS HA MPOYHOCTh U YCTOHYHUBOCTH?

52. Yem 00ycioBiieH BBIOOp CXEMBI M Pa3MEpPOB MPOCKTHPYEeMOW (OHTAHHOH apMaTypsl IO JaHHBIM
yCIIOBUSIM?

53. Kakue Marepuanbl NPUMEHSIOTCA AJs JleTajlell apMaryphl?

54. KakoBbI OCHOBHBIC IOJIOKEHHS pacyeTa YCHIIUS, JEHCTBYIOIIEro Ha (paHIIEBOE COCTUHEHUE IPH
JIBYXCTOPOHHEM KacaHWU KOJiblla U KaHaBKU (iaHma?

55. KakoBbl OCHOBHBIE IOJIOKEHUS pacueTa YCHINS, JEUCTBYIOIIETO MPU OAHOCTOPOHHEM KaCaHUU
KOJblla U KaHaBku (prmaHma?

56. OnumuTe METOAbl MPOYHOCTHOTO pacueTa (QuiaHla, IIIIEK W KOPITYCHBIX JeTalei .

57. KakoBo Ha3HAYEHHE IECKOCMECUTENIBHBIX YCTaHOBOK.

58. Kak onpezensiercs nogaya mHeka OyHkepa

59. MouHOCTh NPUBO/IA ITHEKA

60. MomHOCTh TPUBO/IA JIONIACTHOMN MEIIaIKi pabouel U MPUBOAHON

61. Kak onpenensrorcss Harpy3ky Ha OCH aBTOMAIIMHBI NEPEABUAKHBIX ycTaHOBOK [1ITY

62. Kak onpenensiercsi MoJ0kKEeHUE LIEHTPa TSXKECTH YCTAaHOBKU U yIjla ee O0KOBOM yCTOWYMBOCTH
63. KakoBa KOHCTpYKIIMs 3MEEBUKA MepeABIKHON ycTaHoBKH [TITY

64. Pacuet 371€MEHTOB 3MEEBHKA

65. PacueT BOOOOTIMBHON yCTaHOBKH

66. PacueT obeuaiiku aBTOLUCTEPHBI

67. Pacuer o6bema IIUCTEPHBI

68. KoHCTpyKIIMs 1 pacdeT TOpJIOBUHBI aBTOLUCTEPHBI

69. PacueTsl Ha MPOYHOCTH AETAJIEN YCTHEBOM apMaTypBhl.

Onucanue nokasareJieid u KPpHUTEPHUEB OLICHUBAHUSA KOMHeTeHHHﬁ, onucaHme
IIKAaJ OICHUBAaHUA

4-06annpHast
KA OtnnuHO Xopouio VY noenerBoputensHO | HeynoBneTBopUTEnsHO
100 GannpHas mKana
90-100 70-89 50-69 0-49
bumaprast wicara 3auTeHo He 3aureno




OnenuBaHue BbINOJTHEHUS NPAKTHYCCKHX 3agaHmni

4-0asuIpHas IIKajIa

TTokazarenu

Kpurepuu

OT1in4yHO

Xoporro

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

HeynosnerBopurensHo

1. IlomHOTA BBEIMOTHCHUS
MPaAKTUYECKOTO 3a/IaHus;

2. CBOEBPEMEHHOCTH
BBIIIOJIHEHUS 3aTaHUS;

3. IlocneaoBaTenbHOCTh U
PaIMOHAIBHOCTD BBIMIOJTHEHUS
3a7aHus;

4.  CaMOCTOSATENbHOCTh
pelIeHusl.

BricTaBisiercst CTyIeHTY, €I OH TIIyOOKO U
IPOYHO YCBOMJI MaTepuai Kypca,
UCYEPIBIBAIOILIE, [T0CJIEIOBATENIBHO, YETKO U
JIOTHYECKH CTPOIHO €ro U3JI0KUI, yMEeT TECHO
YBSI3bIBAaTh TEOPHUIO C IPAKTUKOM, CBOOOIHO
CIPAaBIISIETCS C 33J]Ja4aMU U BOPOCAMHU, TIPUIYEM
HE 3aTPYyTHSETCS C OTBETaMHU IpU
BUJIOU3MEHEHUH 33/IaHUM, TPABUIILHO
000CHOBBIBAET IIPUHSATHIC PEIICHHUS, BIAJICET
Pa3HOCTOPOHHUMU HABBIKAMU U ITPUEMaMU
BBITMIOJTHEHHSI IPAKTHUECKUX 3a/1a4.

BeoicTaBnsiercs CTy€HTY, €CJIM OH TBEPJIO 3HAET
MaTepuai Kypca, F[paMOTHO U 110 CYILECTBY
U3JIaraeT ero, He JOMYCKasl CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, MPABUILHO
MPUMEHSET TEOPETUUECKUE TTOJIOKEHUS TPH
pellIeHUH MPAKTUYECKUX BOIPOCOB U 3a/1a4,
BJIaJICET HEOOXOUMBIMU HABBIKAMU U MIPUEMaMHU
WX BBIIOJTHEHHUS.

BricTaBnsieTcst CTyA€HTY, €CIM OH UMEET 3HAHUS
TOJIKO OCHOBHOTO MaTepHalia, HO He YCBOMJI €ro
JieTanen, JomyckaeT HeTouyHoCcTU. Hegocrarouno
MpaBWIbHbIE (YOPMYJINPOBKH, HAPYILIEHUS
JIOTHYECKOH ITOCJIE0BATEIIbHOCTH U3JI0KEHHUS
POrpaMMHOT0 MaTepuraa, UCIbITHIBAET
3aTpyAHEHUS MPY BBINOJHEHUN IPAKTHYECKUX
3a7a4

BricTraBnsercs CTYACHTY, KOTOpBIﬁ HC 3HACT

3HAYUTENIbHOMN yacTu MIPOrPaMMHOTO
Marepuana, JIOITYCKAEeT CYILECTBEHHBIE
OIHOKH, HEYBEPEHHO, c OOJTBIITMMHA

3aTPYAHCHUAMU PEIIACT MPAKTUYICCKHUEC 3a0a9n
HJIX HE CIIPABJIACTCA C HUMU CaMOCTOATCIIbHO.

OneHuBaHue BbINOJTHEHUSI TECTOB

4-6annpHas
[Toka3arenn Kpurepun
IKana
OTnnuHO 1.  IlosHOTa BBITOJIHEHUS Boinonneno 90-100 % 3aganuil npeioxKeHHOTO

TSCTOBBIX 3aJJaHMHI;
2.

CBOEBpEMEHHOCTh

TECTa, B 3aJaHUAX OTKPBITOrO TUIIA IaH IOJIHBIMH,
Pa3BEPHYTHIM OTBET HA ITOCTABJICHHBIN BOIIPOC
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Brimonneno 70-89 % 3amanuii npeasio;keHHOTO
TeCTa, B 3aJ]JaHUSAX OTKPBITOTO THIIA JaH IMOJTHBIH,

Pa3BEpHYTHII OTBET Ha IOCTABJIEHHBII BOIIPOC;
OJIHaKO ObUIN TOMYIICHbl HETOYHOCTH B
OIpE/ECIICHUY TTOHATHUI, TEPMUHOB U JIp.

Xopo1o BBIIIOJTHCHHS,
3.  IIpaBWIBHOCTBH OTBETOB
Ha
BOIIPOCHI;
4. CaMOCTOSITEIbHOCTb
TECTUPOBAHUS.

Y 10BIETBOPUTETBLHO

HeynosnerBopurensno

Brinonneno 50-69 % 3ananuii npeasioxkeHHOTO
TeCTa, B 33JaHHUIX OTKPBITOTO TUIIA JIaH
HETIOJIHBIM OTBET HA MOCTABJIEHHbIN BOIIPOC, B
OTBETE HE MPUCYTCTBYIOT JI0KA3aTEIbHbIC
MPUMEPBI, TEKCT CO CTUIMCTUYECKUMU U
opdorpaduyeckumMu ommOKamH.

Boinonneno 0-49 % 3aganuii npeyioxKeHHOTO
TECTa, Ha MIOCTABJICHHBIC BOIIPOCHI OTBET
OTCYTCTBYET HJIU HETIOJIHBIH, JOMYIICHBI
CYIIECTBEHHBIE OIMOKHU B TEOPETUICCKOM
Marepuaie (TepMUHaX, TOHITHSIX ).

OlIeHI/IBaHI/Ie O0TBE€TA HA JK3aMCH

4-0ayuTpHag IKaga

Ilokazarenu

Kpurepun

OT1Iu4yHOo

Xoporo

1. TloaHOTa M3HIO0KEHUSA
TEOPETUIECKOI0 MaTepHaa,
2. TlonHOTa U IPABUIBHOCTH
pEIICHUS TPAKTUIECKOTO
3aaHUs;

3. IlpaBUnbHOCTH /WU
apryMEHTHPOBAHHOCTH
M3JI0KEHUS
(mocneroBaTebHOCTD
necTBuil);

4.  CaMOCTOATEIBLHOCTh

JlaH OHBIM, B JIOTMYECKOM TOCIIEI0BATEIbHOCTH
pa3BEpPHYTHIN OTBET HA IOCTABJIEHHBINA BOIIPOC,
IZI€ OH IPOJIEMOHCTPUPOBAJ 3HAHMS NIPEIMETA B
MOJTHOM 00BbeMe yueOHOM MpOorpamMMBl,
JOCTATOYHO TITyOOKO OCMBICIIMBAET AUCIUIUINHY,
CaMOCTOSATENIBHO, Y UCYEPTIBIBAIOIIE OTBEYAET HA
JIOTIOJTHUTEIbHBIE BOIPOCHI, IPUBOIUT
cOOCTBEHHBIE MPUMEPHI IO TPOOIEMATHKE
MOCTABJIEHHOT'O BOMPOCA, PEIIHII MPEIIOKEHHBIE
MIpaKTUYECKHe 3aJaHusl 0e3 omOoK.

OTBETA;
5. KynbTypa peun.

JlaH pa3BepHYTHIN OTBET HA IIOCTABJICHHBIN
BOIIPOC, 1€ CTYIEHT IEMOHCTPUPYET 3HAHUS,
nproOpeTeHHbIE Ha JEKIIMOHHBIX U CEMUHAPCKUX
3aHATHUSAX, A TAK)KE TOJIYYEHHBIE TOCPEACTBOM
M3Y4eHHUsI 0053aTeIbHBIX YUeOHBIX MaTEpUAIOB
1o

KYypCy, AaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJUT NPUMEPBI, B OTBETE IPUCYTCTBYET
cBOOOJHOE BJIa/IEHNE MOHOJIOTMUECKON peyblo,
JIOTUYHOCTB U NOCJIE0BATEILHOCTD OTBETA.
OpHako nonyckaeTcs HETOUHOCTD B OTBETE.
Pemmn npeioxkeHHbIe TPaKTUYECKHUE 3a/1aHUS C

HEOOIbIINMH HETOYHOCTSIMH.
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Y 10BIETBOPUTETBLHO JlaH OTBET, CBUIETENBCTBYIOLINI B OCHOBHOM O
3HaHUU MPOLECCOB U3YYaeMOU TUCIHUILIUHBI,
OTJIMYAIOIIIUIACS] HEIOCTATOYHOM TITyOUMHOU 1
MOJIHOTOM PaCKPBITUSI TEMbI, 3HAHUEM OCHOBHBIX
BOITPOCOB TEOPHH, cl1a00 chopMUPOBAHHBIMHU
HaBBIKaMH aHAJIM3a SIBJICHUM, IPOLIECCOB,
HEJIOCTaTOYHBIM YMEHHUEM J1aBaTh
apryMEHTHUPOBAHHBIC OTBETHI U MPUBOIUTH
MIPUMEPHI, HEJOCTATOYHO CBOOOHBIM BJIaJICHHEM
MOHOJIOTHYECKOM peUbl0, JOTHYHOCTHIO U
MOCJIE0BATEIbHOCTBIO OTBETA. JlonmyckaeTcs
HECKOJIbKO OIMOOK B COJICP)KaHUH OTBETA U
pELICHUH TPAKTUYECKUX 3aIaHUH.
HeynosnerBopurensno JlaH OTBET, KOTOPBIA COMEPKUT Pl CEPHE3HBIX
HETOYHOCTEH, OOHAPYKHUBAIOIIUNA HE3HAHNE
MPOLIECCOB U3y4aeMOl MpeIMeTHOM 001acTH,
OTJIMYAIOIIUICS HETITYyOOKUM PACKPBITHEM TEMBI,
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(hopMUPOBAaHHBIMH HABBIKAMU aHAIN3a
SIBIICHU, IPOIIECCOB, HEYMEHUEM J1aBATh
apryMEHTUPOBAHHbBIE OTBETHI, CIIA0BIM BIIAJICHUEM
MOHOJIOTHYECKOU peybl0, OTCYTCTBHEM
JIOTUYHOCTH U IIOCJIEIOBATEIIFHOCTH. BEIBOIBI
MOBEPXHOCTHBI. Penienre npakTMuecKux 3aJaHuii
HE BBITIOJIHEHO, T.€ CTYACHT HE CIIOCOOEH
OTBETHUTH HA BOIMPOCHI JaXKe MPHU
JTIOTIOJTHUTEITFHBIX HAaBOIAIIUX BOMIPOCAX
MpenojgaBaTelis.

Pazgea 3. MeTroguueckue MaTepuaJibl, ONpeAe/Js0lMe NPpoueIypbl OeHUBAHUA
3HAHUM, YMEHUI, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPAKTEPHU3YIOLIHUX ITANbI
¢dopmMupoBaHusi KOMIETEHIIMH

B sk3aMeHanmoHHBIN OWJIET BKJIIOYEHO JIBa TEOPETHUYECKHUX BOINpOCa M MPAKTHUECKOE 3a/laHue,
COOTBETCTBYIOIIHE COJACPKAHUIO (POPMUPYEMBIX KOMIIETEHIIMHA. DK3aMeH NMPOBOAUTCS B YCTHOM (opme.
Ha otBer ctynenty orBoautcs 40 MUHYT. 3a OTBET Ha TEOPETUUYECKHE BOIIPOCHI CTYIEHT MOKET MOJIYyYNUTh
MakcumainbHO 80 OanioB, 3a mpakTuieckoe 3a1anue — 20 6amios.

[TepeBoa 6amnoB B oneHky: 90-100 — otnuyno, 70-89 — xopomio, 50-69 — ynosnerBoputenbHo, 0-49
— HEYJIOBJIETBOPUTEIIBHO.

Wnu no utoram BeicTaBisieTcs nuddepeHnupoBaHHas OIIEHKa C YYETOM IIKaJIbl OLIEHUBAHUS.

TectupoBaHue MPOBOAUTCS ¢ TOMOIIIbIO aBTOMAaTU3UPOBaHHON IIporpaMmel: BeO mpuiioxenue
«YHuBepcallbHas cucreMa TectupoBanus bI ' TH»

Ha rectupoBanne orBoautcs 60 MunyT. Kak1blil BApHAHT TECTOBBIX 33JIaHUN BKJIFOYAET BOIPOCOB.
3a KaXJIplii IPAaBUIIbHBIN OTBET HA BOIIPOC JlaeTcs S5 0auioB.

[TepeBon 6amioB B oneHky: 90-100 — otiuuno, 70-89 — xopomo, 50-69 — ynosnerBoputenbHo, 0-49
— HEYJIOBJIIETBOPUTEIIBHO.
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