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Metoanuyeckie yKazaHUS MO BBIIOJHEHUIO MPAKTHYECKHMX U J1a0OpaTOpHBIX padoT

pa3paboTaHbl Ha OCHOBE pabouelt mporpaMMbl y4eOHOW JUCITUTUTHHBI « DJIEMEHTHI THAPABINYECKUX
Y THEBMATHYECKHUX MPUBOIOBY.
ConepxaHre TPaKTHUECKUX U JJAOOPATOPHBIX PabOT OPHEHTHPOBAHO HA TIOJTOTOBKY OOYYArOMIMXCS K
OCBOEHHIO TPO(EeCCHOHATBHBIX MOJYJIEH MpOrpamMMbl TOATOTOBKH CIIEILMATIMCTOB CPEHEro 3BeHa MO
criermaibHOCTH 15.02.03. TexHuveckast SKCIUTyaTalus THAPABIMYECKUX MAIINH, THAPOTPHUBOIOB U
T'HJIPOITHEBMOABTOMATHUKH U OBJIAZEHUIO NTPO(ECCHOHATBHBIMI KOMITETEHIIUSIMU
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1 BBEJAEHUE

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00y4aroIuXCcsl COCTABIIAIOT MPAKTUYECKUE U Ta0OpaTOPHbIC 3aHATHSI.

CocraB u copeprkaHue MPaKTHUECKUX U JT1a00PaTOPHBIX 3aHATHI HAIPABJICHBI HA PEANN3ALINI0
@denepalibHOTO TOCYIAPCTBEHHOTO 00pPa30BaTEIbHOrO CTaHIApTa CpPeaHEero NnpoQeccuOHAIBHOTIO
o0Opa3oBaHwUs.

Benymeit aunakTU4YecKoll 1LIE€NbI0 MPAKTUYECKUX 3aHATUN  sBIsieTcs (GOpMUPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHHUH BBINOJIHATH OIpENeICHHbIE JEHCTBHA,
orepaiy, Heo0X0JUMbIE B MOCIEAYIONIEM B MPOPECCUOHANBHOMN JIEATEIbHOCTH ), HEOOXOAUMBIX B
MocIeAyromel yaeOHOM 1esaTeTbHOCTH.

Benymeit nupakTudeckoil Lenbi0 J1a0OpAaTOPHBIX 3aHSATHI SBISETCS AKCIEPUMEHTAIbHOE
MIOATBEPXKIEHUE W IPOBEpPKAa  CYUIECTBEHHBIX TEOPETHUYECKHUX  IIOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH ).

B coorBerctBUM ¢ pabouedl mporpamMMoil  yuyeOHOW — AMCHUIUIMHBI  «DJIEMEHTHI

THJIPABIMYECKUX W IMHEBMATHYECKHX IPUBOJOB» IPEIYCMOTPEHO IMPOBEICHHE MPAKTUYECKUX U
71a00paTOPHBIX 3aHATHH. B paMkax mpakTHYecKoro/J1adopaTopHOro 3aHITHS 00YydYaroIIUecs MOTYT
BBITIOJTHSTH OJTHY WM HECKOJIBKO MIPAKTHYECKUX/TA00PATOPHBIX PadoT.

B pesynbrare ux BBIOJHEHUS, 00YYAIOLIHIACS JOIDKEH:

ymemp:
V1. paccuuThIBaTh OCHOBHBIE MAPAMETPhI TUAPABINYECKUX U THEBMATHUECKUX YCTPONCTB
V2. IpoeKTUPOBATH TUITOBBIE THAPABINIECKHAE YCTPOICTBA
VY3. ocymiecTBIsATh COOPKY U Pa30OPKy TUMIOBBIX KOHCTPYKIIMI TUAPABIUYECKUX U
MTHEBMATUYECKUX YCTPOUCTB
V4. cHuMaTh XapakTEePUCTUKU THAPABIMUECKUX U THEBMAaTUYECKUX YCTPOUCTB;
VYo 02.01.onpexensTs 3aqauu A5l MOMCKa HH(OPMAIIHH;
VYo 03.03. onpenenarts U BHICTpAaUBaTh TPAEKTOPUH MPO(HECCHOHAIBHOTO PA3BUTHS U
caMmo00pa3oBaHus;
VYo 04.02. B3anM0o1€iiCTBOBATH C KOJIJIETaMH, PYKOBOJICTBOM, KJIMEHTAMHU B X0J1€

po¢eCCuOHAIBHON eATETbHOCTH;

Y0 05.01. rpaMOTHO M3N1araTh CBOM MBICIH M OPOPMIISATH TOKYMEHTHI 10 MPO(eCcCHOHANBHOM
TEMaTHKE Ha TOCY/IapCTBEHHOM SI3bIKE;

Y0 07.01. cobmo1aTh HOPMBI HIKOJIOTHUECKOM O€3011acHOCTH;

VYo 08.02. npuMeHATh panroHaIbHBIE PHUEMBI IBUTATEIBHBIX (YHKIUH B TPO(HeCCHOHATEHON
NesTeNbHOCTH;

ConepkaHye TMPaKTHYECKUX U JIA0OpAaTOPHBIX 3aHATHA OpPUEHTUPOBAHO Ha IOJArOTOBKY
o0yyaromuxcss K OCBOSHUIO NPO(ECCHOHATBHOIO MOJYNs IMPOrpaMMbl TOITOTOBKH CIELUAINCTOB
CPEJIHEro 3BEHA 10 CHIEHUATIBHOCTH 1 OBJIAJICHUIO NPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

[IK 1.1. Opranu3oBbeiBaTh U BBIIOJHATH MOHTaX TUAPABIMYECKHMX W IMHEBMAaTHYECKUX

YCTPOWCTB M CHCTEM.
I1K 1.3. Opranu30BbIBaTh ¥ MPOBOJUTH HCIIBITAHUS THAPABINYECKUX W ITHEBMATHYECKHX
YCTPOMCTB U CUCTEM.
I1K 1.6. Opranu30BbIBaTh U BBITOIHATh PEMOHT I'MJIPABIMUYECKUX U THEBMATHUYECKUX CUCTEM

[IK 2.1 - VuacrBoBare B NPOEKTUPOBAHWM TUAPABIMYECKUX W IHEBMATHYECKHUX IPHBOIOB IO
3aJJaHHBIM YCIIOBHSM U pa3pabaThiBaTh MPUHIMITHAIBHbBIE CXEMBL.



A Taxxe GOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL.

OK 2 - Hcnonb3oBaThb COBPEMEHHBIE CpPEACTBAa MOWCKA, AaHAIWM3a W HWHTEPIPETALNN
uHpopManuy, ¥ WHPOPMALMOHHBIE TEXHOJOTUU [UIS BBINOJHEHHUS 3a1a4 NpoQecCHOHATBHOM
NeSITeNIbHOCTH

OK 3 - [IlnmanupoBaThb M peaTu30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE
pa3BuUTHE, TNPEANPUHUMATENHCKYIO JAEITeNbHOCTh B NpodecCHOHaIbHOU cdepe, HCIONIb30BaTh
3HAHUS M0 PUHAHCOBOU IPAMOTHOCTHU B PA3JIMYHBIX )KU3HCHHBIX CUTYaIIHSIX

OK 4 - D dexTnBHO B3aUMOIEHCTBOBATh U Pa0OTATh B KOJIJIEKTUBE M KOMaH/Ie

OK 5 - Ocy1iecTBasATh YCTHYIO M IHCbMEHHYI0 KOMMYHUKAIIMIO HAa TOCY1apCTBEHHOM SI3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA

OK 7 - ComelicTBOBAaTh COXPAHEHUIO OKPY)KAIOILIEH Cpebl, pecypcocOepekeHuIo, MPUMEHSTh
3HaHHUA 00 U3MEHEHHUH KJIMMaTa, IPUHILHUIIBI OepexIMBOro IPOU3BOACTBA, Y3PPEKTUBHO EHCTBOBATD
B UPE3BbIYANHBIX CUTYAIUSIX

OK 8 - Hcrnonb3oBarh cpeAcTBa (HU3UYECKON KYNbTYpPhI I COXPAHEHHS M YKPEIUICHUS
3II0POBBsI B TIpoIiecce MPOPeCCHOHATHHON JESITEIBHOCTH U MOAACPKAHUS HEOOXOAUMOTO YPOBHS
(bu3nUecKoil MOArOTOBIEHHOCTH

BrimonHenne 00y4aromuxcst IpakTUYECKUX U TaO0OPaTOpHbBIX paboT Mo yueOHOH
JTUCIUIUINHE «DIEMEHTHI THIPABIMYECKUX U MHEBMAaTUYECKUX MIPUBOJIOB» HAIPABIICHO HA!

- 00o0meHne, CUCTEMATH3alMIo, YIIIyOleHHe, 3aKpeIuleHHe, pasBUTHE M JETAIN3ALUI0
MIOJTyYEHHBIX TEOPETUUECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOM JUCLUIUINHBL,

- (GopMUpOBaHHE YMEHUN MPUMEHSTH IOJYyYEHHBbIE 3HAHUS Ha IMPaKTUKE, pealu3allio
€IMHCTBA UHTEJUIEKTYaJIbHON U MPAKTHUECKON AEATEIbHOCTH;

- ¢dopmmupoBaHne W pa3BUTHE yMEHWI: HaOIIOAAaTh, CpPaBHUBATh, COIMOCTABIATH,
aHaJIM3UpOBaTh, JelaTh BBIBOJbl M  OOOOIIEHMs, CaMOCTOATEIBHO BECTH MCCIEIOBaHMS,
I10JIb30BaThCS PA3IMUYHBIMU [IPUEMaMU U3MEPEHUN, OQPOPMIIATh PE3yJbTaThl B BUJE TAONUIL, CXEM,
rpauKoB;

- IpUOOpeTEeHNe HABBIKOB PabOThl C pa3IMYHBIMU MPUOOpPaMH, anmnapaTypol, yCTAHOBKaAMU U
JPYTHUMH TEXHUUYECKUMU CPEJCTBAMU JUJIsl IPOBEACHHUS OIIBITOB;

- pa3BUTHE UWHTEIUJIEKTYyaJbHBIX yMEHUH Yy OyIylIMX CHELHATUCTOB: aHAJIUTHUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPaOOTKY IpH PEIIEHUU MOCTaBJICHHBIX 3aJad Mpo(ecCHOHATBbHO 3HAUYMMBIX KayecTs,
TaKMX KaK CaMOCTOSITEIIbHOCT, OTBETCTBEHHOCTh, TOUHOCTb, TBOPYECKAsi MHUIMATHUBA.

Ipaktiueckue U J1a0OpaTOPHBIE 3aHATUS IIPOBOJIITCS MOCIE COOTBETCTBYIOILEH TEMBI, KOTOPAs
obecrieurBaeT HAIMUME 3HAHUM, HEOOXOAMMBIX IS €€ BBITOTHEHMS.



2 METOAUYECKHUE YKA3AHUSA

Paznen 1 'mapomMamuHbl

Tema 1.1 O0LeMHBIE HACOCHI

IIpakTnueckoe 3ansaTue Nel

HcciaenoBanue yCTpOﬁCTBa, npuHIuma paﬁoTbI U MAPKHUPOBKH IIECTEPEHHOI'0O HACOCA,

Hean:

N3yuenue paboThI

cOopka-pa3doopka

IMEeCTCPEHHOTO  HACocCa,

XapaKTEepUCTHK, OCYIECTBICHUE COOPKHU U pa300pKH Hacoca

Boinosinus padorty, Bel Oynere:

YMETb:

- pacCUMTBHIBaTh OCHOBHBIE IAPAMETPBI THIPABIMYECKUX U THEBMAaTUUYECKUX YCTPOUCTB
- OCYIIECTBIIATH COOPKY M pa300pKy THIIOBBIX KOHCTPYKIIUN THIPABIMYECKUX W THEBMATHICCKIX

YCTPOMCTB;

MarepuanabHoe o0ecnieyeHue:

DNEeKTPOHHBIE IJIAKAThI IO AUCUMILUIMHAM: [ UapaBiIvKa U THIPOIPUBOT
CnpaBounuk: CeminukoB B.K. CTaHOuHBIE THIPOIPUBOIBI

3apanue:
- U3YYHUThb YCTPONCTBO, KOHCTPYKTUBHBIE OCOOCHHOCTH, MIPUHIIMUIT PAOOTHI U MAPKUPOBKY

IMEeCTCPCHHOTO HACOCa IO MOJCIIN;

IMOCTPOCHUC

- OMpECACIINTG OCHOBHBIC MApaMCTPEI INTACTHUHYATOTO HACOCA,

- BBITIOJTHUTH pa300pKy U cOOPKY Hacoca

HcxonHble JaHHBIE
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IHopsinok BbINOJHEHHUS PA0OTHI

1. U3yunTh METOJMYECKUE YKA3aHUS 110 BBIIIOJHEHUIO PAOOTHI.
2. [TonyuuTs y npernoiaBaTesisi HCXOHbIE JaHHBIE JUIsl BHIIIOJIHEHUS Pa0OThl B COOTBETCTBHE C
BAPUAHTOM.
3. OnpenenuTs OCHOBHBIE Pa3Mephl LIECTEPEHHOIO HACOCA

OnpeneneHue OCHOBHBIX pPa3MEpOB LIECTEPEHHOIO HAcOCa BKIIOYACT  OIpPEIEICHHE
HayaJlbHOIO JUaMeTpa ILECTepHH, IIMPHUHBI BEHIA IIECTEpHHU, IOJIE3HOM U mnoTpedisieMoi
MOIIHOCTH Hacoca. /11 3Toro HeoOX0IMMO BHauajle ONPeeIUTh TEOPETUUECKYIO ToAauy, pabounii
o0beM M MOAYNb B 3anerieHud. [Ipu BBIMOMHEHHMH pacyeTa oco0oe BHUMaHHE OOpaTHTE Ha
€AVHULBI U3MEPEHUS IIaPAMETPOB.

OHpGI[eJISIeM TCOPCTUYCCKYIO IIOJaYy HACOoCa:

Q

Qr="lv | g/mun
I'me Q - pabouyast mogava Hacoca;

n = 0,94, oonémubM KIT/I Hacoca;
OrnpenernsieM pabounii 00beM Hacoca,
Vo= Qmh, o
TJIe: 71 - YacTOTa BpaIl[CHUSI BaJla.
Jlaniee HEOOXOMMMO OKPYIVIUTH TIOJy4EeHHOE 3Ha4YeHUe N0 Ormvkaiiiero Oonpiiero 3HaueHus o ['OCT
13824—380. (cm. ciipaBounrk CeerraukoB BK, ctp. 12).

OnpenensieM MOyIIb B 3aLICIICHUM:
V

0
m= V2nz*4 .,
T7Ie: Z- KOJIMYECTBO 3yObEB IIECTEPEH.
Io cranmapry COB 310—76 He0OX0MMO YTOUHUTH 3HAYEHUE MOJTYJIS 71
OrmpeniensieM  HayaIbHBIM JUAMETP ILIECTEPHHU:
Dru=mz, mm.

OrnpesiensieM [IMPHUHY BEHIIA [IIECTEPHH:
b=V,/ 7 Dua2m, cm



Hanop wacoca ( [}/ BLICOTA CTONGa XMAKOCTH, NOLAsaeMOn

HACOCOM, JKBMBANEHTHAY AasnioHM Hacoca SLIDaNeHHan B M

P,-P

A€ ) - NNOTHOCTD XUAKOCTH, K&/M*, O yekop enne caoboaMoro

NAageHns, M

MNoneasan mowHocTs Hacoca (| MOWHOCTL, coobuaeman
HACOCOM XM LKOCTY, NOLASBAOMON B HaNoOpPHen Narl

8 kB

1:," M. BbiDaxeHHan

1000

OripeiesieM MOJIe3HYF0 MOIITHOCTh Hacoca:

V,

Nn=Qy, kem
MorrHOCTh Hacoca (TmotpedisieMast):

N=N,/ 11 ex | K6m

e Toer = 0,95, Mexasnueckuit KII/I nacoca.

4. Pazo0Opatrp miecTepeHHBIH HACOC, OMMCATh JIETAM HACOCa COTJIACHO YePTEXKY, MX Ha3HAuUCHHE U
0COOEHHOCTH KOHCTPYKIIHH.

5. CobpaTh Hacoc U ONuUcaTh €ro MPUHIUI PabOTHI.

6. PacimmdpoBaTh MapKHpPOBKY MIECTEPEHHOTO HACOCA 110 CIIPABOYHHKY.

7. OdopMuTb pabOTy B TETPAb.

Xoa padoThI:

1. U3yuuTh MeTOAMYECKHE YKa3aHUS 110 BBINOJIHEHUIO PaOOTHI.
2. BBI6paTB HNCXOIHBIC JAHHBIC JIA BBIITOJIHCHUS pa6OTI>I B COOTBCTCTBHUC C BAPUAHTOM.
3. IIpowmsBecTu pacueT OCHOBHBIX ITapaMeTPOB PabOTHI.
4. Pe3ynbTaTbl BBIYHUCICHUHN 3aHECUTE B TA0. 2.
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®dopma npeacTaBiieHus pe3yJibTaTa:
BbimosHuTh paboTy B MUCHMEHHOM BHJIE B TETPAIH IS PAKTUICCKUX
pabor.
Otyer o npojeIaHHON pabOTe BBHIIOIHACTCS B COOTBETCTBHEM C 3aaHUCM.
3adeT BBICTABIISCTCS MOCIIE YCTHOTO COOECEIOBAHUS C IIPEMoaBaTeeM

Kpurtepun onenku:
3a Kablid MPaBWIbHBIN OTBET — 1 Oas.
3a HernpaBWIbHbBIN 0TBET — () OaJUIOB.

KauecTBeHHast OlleHKa WHANBUIYAIbHBIX
Hpouent 00pa30BaTENbHBIX JTIOCTHKCHUHN
Pe3yJIbTaTUBHOCTH o
(paBUJIBHBIX OTBETOB) BepOAJIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOpOIIO
70+79 3 yJIOBJIETBOPUTEIHHO
menee 70 2 HE YJIOBJICTBOPUTEIHHO

IIpakTHyeckoe 3ansaTHE No2
HccnenoBanue ycTpoiicTBa, NPUHIHUIIA PA0OTHI 1 MAPKHPOBKH IJIACTHHYATOIO
Hacoca, cOopka-pa3doopka

Heab: I3ydenue paOoOTHl IUIACTUHYATOTO HAcoca, IOCTPOCHHE W aHAIU3  €ro
XapaKTePHUCTHK, OCYLIECTBICHHE COOPKH U pa300pKH Hacoca

Boinoinus padorty, Bel Oynere:

YMETb:

- paCCUUTBIBATE OCHOBHLIC MapaMETPhbl THAPABINYCCKUX U MHEBMATHUYCCKUX yCTpOfICTB

- OCYIIECTBIIATH COOPKY M pa300pKy TUIOBBIX KOHCTPYKIIMHA T'MIPABINUECKUX U ITHEBMAaTHUECKUX
YCTPOWCTB;

MaTepHaJII)HOC o0ecneueHue:

DNEeKTpOHHBIE IJIAKaThl O AUCUMIUIMHAM: [ UapaBiIrvKa U THIPOIPUBOT
CnpaBounuk: CemnukoB B.K. CTaHOUHBIE THIPOTIPUBOIBI

3ananue:

- U3YYUThb YCTPONCTBO, KOHCTPYKTUBHBIE OCOOCHHOCTH, IPUHIIMIT PA0OTHI U MAPKUPOBKY
IJIACTHHYATOTO HACOCA IO MOJICIIH;

- OTIPEICITATh OCHOBHBIC ITapaMeTPhI IIIACTHHYATOTO HACOCA;

- BBITIOJTHUTH pa300pKy U cOOPKY Hacoca

HcxonHble JaHHBIE
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1 1000 | 900 20 6,3 100 0,15 3 20 0-15
2 1200 | 900 50 16 125 0,12 5 22 0-15
3 1500 | 900 80 16 160 0,1 7 24 0-15
5 1800 | 900 100 16 200 0,15 10 26 0-15
6 750 900 10 6,3 70 0,12 3 18 0-15
7 750 900 15 6,3 96 0,1 3 18 0-15
8 1000 | 900 20 16 114 0,15 5 22 0-15
9 1200 | 900 50 16 144 0,12 7 24 0-15
10 1000 | 900 30 16 100 0,1 3 20 0-15
11 1200 | 900 100 16 125 0,15 5 22 0-15
12 1500 | 900 120 16 160 0,12 7 24 0-15
13 1800 | 900 125 16 200 0,1 10 26 0-15
14 750 900 15 6,3 70 0,15 3 18 0-15
15 750 900 20 6,3 96 0,12 3 18 0-15

Abconomuoe oasnenue na éxooe 0,08... ... 0,25 MI1

Iopsiaok BbINOIHEHUs PA0OTHI:

1. I3y4nTh METOINYECKUE YKa3aHUS 11O BHIMOJTHEHUIO paOOTHI.

2. HOJ’Iy‘II/ITI) Yy npenoaaBaTeiid HCXOAHBIC AJaHHBIC [JIA BBIIIOJHCHUSA pa6OTI)I B
COOTBETCTBHUE C BAPUAHTOM.

3. [Ipou3BecTn pacyeT OCHOBHBIX IMapaMeTPOB PabOTHI Hacoca.

10



Omnpenenenne moOKazaTenen IUTACTUHYATOTO HAcoca BKIIOYAET OIpPEAeICHHUE:

MOJIE3HONW M TMOTPeOJIieMON MOITHOCTH HAcoca, TEOPETHUECKYI0 Mojaady, padbounit oovem. Ilpu
BBINTOJIHEHUH pacyeTa 0coboe BHUMaHHe 00paTuTe Ha eIMHUIIBI H3MEPEHHS [TapaMETPOB.

4. Pa3o0parh IMJIacCTUHYATBIA HACOC, OMUCATh JETAIM HACcOCa COTJIACHO YEPTEXY, UX
Ha3HA4YE€HUE U 0COOEHHOCTH KOHCTPYKIIHH.

5. Cobpatb Hacoc 1 OnucaTh ero NPUHIKI paboTHI.

6. PacimgpoBate MapKHpOBKY IUTACTHHYATOIO HACOCA 10 CIIPABOYHUKY.

7. OpopMutTh paboTy B TETPAb.

Xon padoThlI:

1. M3yuuts MeTOAMYECKHE YKa3aHMsI 10 BBIIOJIHEHUIO PAOOTHI.
2. BpIOpaTh UCXOIHBIE TAHHBIC [T BBIMOJIHEHUS pabOTHl B COOTBETCTBHE C BAPHAHTOM.
3. IlpousBecTu pacyeT OCHOBHBIX IapaMETPOB PAOOTHI.
4. Pe3ynbTaThl BEIYMCICHUH 3aHECUTE B TAOIHILY 2.
Tabnuua 2
) = 5 = 2
E E g § g E § Ei =" A = E( —
O ™ 5 ) & ) >
£ £g |53 | Eg8% |8 w|gE=| B 2388 23
= s S g = S o < | E =S| S| 882 E8
= Q= 5o 5r < | ARe | 52| BS |EE_E =9
~ - 2 g2 g Q S E | S | E S
o> o s O 5O &~ o e =2 H S
= O < o H< [ S o 5 )SN :Ev 3 T
(2T | EET B |8e | EZ -
S@s = o=
ITmactun-
1 YaTbli

5. CoopmynupyiiTe BBIBOJ

®opma npeacraBiaeHus pesyabTara:
BeimonHuThs paboTy B MUCbMEHHOM BHJIE B TETPAIH I IPAKTUYECKUX PaboT.
Otuer o npoaenaHHON paboTe BHINOIHAETCS B COOTBETCTBUEM C 33JaHUEM.
3ayeT BBICTABJISIETCS TOCIIE YCTHOTO COOECEJOBAHNUS C MPEToiaBaTesieM

Kputepun onenkn:
3a KaXkJplii MpaBUWIIbHBIN OTBET — 1 Oa.
3a HenpaBUIIbHBIN 0TBET — () GayIoB.

KadecTBeHHast OIICHKA WHAWBHYaTbHBIX
Hpouent 00pa30BaTeNbHBIX TIOCTH)KEHUI
pe3yIbTaTUBHOCTH .
(IpaBHIILHBIX OTBETOB) BepOaJIbHBIN aHAJIOT
(oT™meTKa)
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIO
70 +~ 79 3 YJIOBJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJICTBOPHUTEIHHO
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IIpakTuyeckoe 3ansitue Ne 3
HccaenoBanue ycTpoiicTBa, NPMHIMNA PaG0oThl U MAPKHUPOBKH aKCHAIBHO-
NOPIIHEBOI0 Hacoca, cOopka-pazdopka

Hean: V3yyenue paboOThl aKCHAIBHO-TIOPUIHEBOTO HACOCA, MOCTPOCHHE M aHAIM3 €ro
XapaKTEePUCTHK, OCYIECTBICHUE COOPKHU U pa300OpKH Hacoca

Bbinosinus padory, Bel Oyaere:

YMETh:
- paccUMTHIBaTh OCHOBHBIE MTApaMETPhl THAPABINYECKUX U THEBMATHUYECKUX YCTPONUCTB
- OCYIIECTBIIATH COOPKY M pa300pKy THIIOBBIX KOHCTPYKIIUN THIPABINYECKUX ¥ ITHEBMATUYECKUX
YCTPOMCTB;

MarepuajbHoe o0ecriedeHne:
DNeKTPOHHBIC IJIAKATHI TTO AUCHHUIUIMHAM: [ UapaBivKa U THIPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CTtaHouHbIE THIPOTIPUBO/IBI

3ananue:

- U3yYUTh YCTPOMCTBO, KOHCTPYKTUBHBIC OCOOCHHOCTH, TIPUHIIMIT PAOOTHl U MapKUPOBKY
aKCHAIILHO-TIOPIIIHEBOTO HACOCA [0 MO/IEIIH;

- OTIPENICITUTh OCHOBHBIC MTApaMETPhl AKCHAILHO-TTOPIITHEBOTO HACOCA;

- BBITIOJTHUTEL Pa300pKy U cOOpPKY Hacoca

Hcxonnbple jaHHbIE

- o S
e < S o 8 =
< p= - =) < E N
= o O O - B
M 8 9 = < = =}
= = o o E xS )
= T A Q 9 O o
ol m om m E ) o PN t:(
-z 5 Q p= < (= T oo o)
2 28| = | £E28 ] E
2. g S o o2 =
s 5 Q s o S Q
o = 3 < =B 5
= o < ~ (@] o =
2 S = = =5 =
5 = = 8
= S¢
1 |1100 900 36 140 330 7
2 1200 890 32 100 270 8
3 |1500 900 34 125 290 9
4 1100 890 35 200 148 7
5 1200 890 30 155 372 8
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6 1200 |900 30 105 246 8
7 11500 |890 26 155 372 9
8 | 1000 900 35 195 440 7
9 1200 [890 30 155 372 8
10 | 1500 | 900 26 140 330 9
11 | 1000 |890 35 100 270 7
12 | 1200 | 900 30 125 290 8
13 | 1500 | 890 36 200 148 9
14 | 1000 | 900 32 105 246 7
15 | 1200 | 900 36 155 372 8

Abconmomnoe dasnenue na exooe 0,05MIla, 06b1unO yeon o =20°.

IopsaoK BHINOJTHEHUS padoThI:

1. U3y4nTh METOANYECKUE YKA3AHUS 110 BBIMTOJIHEHUIO PAOOTHI.

2. TonyunTh y mpernogaBaTesist HCXOIHbIC JAHHBIC IS BBIOJIHEHHS PabOThHI B
COOTBETCTBHUE C BAPHAHTOM.

3. IIpousBecTu pacyeT OCHOBHBIX MTapaMETPOB pabOThI Hacoca

Pabounit 00beM aKCHaIbHO-TIOPIIHEBOTO HACOCA C HAKJIOHHBIM JUCKOM OIPEICISCTCS 10
dbopmyite

dZ 12
T nzh = n;" zDtgy

q:

rae dim — auamerp MopIIHs; Z — YKCI0 BCEX MOPINHEH; h — MaKCMMaJIbHBIN X0/ IOPIITHS,
D — nuameTp OKpy>XKHOCTH OJIOKa, HA KOTOPOM PACIOJIOXKEHBI OCH IUIUHAPOB; § — YroJ HAKJIOHA
nucka, oosraHo g = 20...25°.

Teopernueckas momaya Hacoca, J/MUH Qi=Von 10°® X

-1
N - 9acToTa BpallCHUA pOTOpa Hacoca C

4. Pe3yanaTH BBIYHCIICHUI 3aHECUTE B Ta6J'II/II_Iy

=® —_
O R < Pl b =
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£ % g | 532 |8 sET|5E|=z88 Bt
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1 AxcHnanbHO-
MOPIIHEBOU




HacoC

~

© o

I/IBy‘II/ITB MCTOANYCCKUC YKa3aHHs 110 BBIITOJIHCHHIO pa6OTI)I.

Bpimumure xapakTepHCTHKY Hacoca

OTBeThTE HA BOIIPOCHI:

a. Kak obecrieunBaeTcs ruipocTaTuyeckas pa3srpys3Ka nopIiHs?

b. CkosbKo nopIIHEH MOKET UMETh 3TOT HAcOC?
c. Kakoe naBnenue (B MIIa) coznaet Hacoc?

d. Yro maer coueraHue HACOCOB?

Pa306paTL HacoC, OIIHMCaTb JAC€TAJIM HacoCa COINIaCHO 4YCPTECXKY, HX HA3ZHAYCHHUC U

0COOEHHOCTH KOHCTPYKIHH.

CoOpatpb HacOC U ONMUCATH €r0 MPUHIIMIT PAOOTHI.

Cdhopmynupyiite BBIBOI.

Xox pabdoThI:

BLI6paTL HCXOOHBIC NJAHHBIC AJI BBIIIOJITHCHUA pa6OTLI B COOTBCTCTBUC C BAPUAHTOM.

[IpousBecTu pacyeT OCHOBHBIX MMAPaMETPOB PAOOTHI.

(I)opMa NpeacraBjJacHusd pedyjabTara:

BbimosHuTs paboTy B MIUCHMEHHOM BHJIE B TETPAIH IS MPAKTUIECKUX
pabor.
Otyer o mpoJeIaHHON pabOTe BBHIIOIHAETCS B COOTBETCTBHEM C 3aaHUCM.

3a4eT BBICTABISACTCS IIOCIIE YCTHOI'O cobeceqoBaHUS C nmpernoaaBareiicM

Kputepuu onenkmn:

3a Kak[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN 0TBET — () OaJUIOB.

KadecTBeHHast OIIEHKA WHANBHYaTbHBIX
Hpouent 00pa30BaTeNbHBIX TOCTH)KEHUHN
pe3yabTaTUBHOCTH Samn
(MpaBUJIBHBIX OTBETOB) BepOaIbHBINA aHAJIOT
(oT™meTKa)
90 =100 S) OTJIMYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
Menee 70 2 HE yJIOBJIETBOPUTEIIBHO

IIpakTuyeckoe 3ansiTue Ne 4

HccaenoBanue ycrpoiicTBa, NpMHIMIA Pa00oThl U MAPKUPOBKH PaIHAIbHO-
NMOPIIHEBOI0 Hacoca, cOopKa-pazdopka

He.m,: I/I3y‘-ICHI/IC paGOTBI paaruaJIbHO-TIOPHIHCBOTO HACOCa, MOCTPOCHUC W aHaliu3 C€ro

XapaKTEepUCTHK, OCYILECTBICHHE COOPKU U pa300pKH Hacoca
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BoinosinuB padory, Bel Oynere:

YMETh:

- paccUMTHIBAaTh OCHOBHBIE MTApaMETPhl THAPABINYECKUX U THEBMATHUYECKUX YCTPOUCTB

- OCYIIECTBIIATH COOPKY M pa300pKY THITIOBBIX KOHCTPYKIIUI THIPABINYECKUX U THEBMATHICCKHIX
YCTPOMCTB;

MarepuasibHoe o0ecnieyeHue:

DNeKTpOHHBIE IJIAKAThI O AUCHMIUIMHAM: [ uapaBirka u THIPOTPUBO/T
Cnpapounuk: CeemnukoB B.K. CTtaHouHbIe THIPOTIPUBO/IBI

3aganue:

- U3y4UTh YCTPOWMCTBO, KOHCTPYKTUBHBIC OCOOCHHOCTH, MMPHHIUI PAaOOTHI U MaPKUPOBKY
paliabHO -TIOPIITHEBOTO HACOCA MO0 MOJIEIIH;

- OTIPE/ICIIUTh OCHOBHBIC MTapaMETPhl HACOCA,;

- BBITIOJTHUTEL Pa3z00pKy U cOOpPKY Hacoca

HMcxonnbple faHHbIe

[a+] 2 ::
< o = ~ =
: s | 2| Z 5 |3 z
= o ° S = N
= N ™ = % el ~
E 8 = 9 = = © o
o - S o o T ] =
g5 o g = 2 5 5 = 2
2= a o < & = A =
n < S ~ es) g 5 & o,
s S B 2 o, ) Q =
o =S = 3 = = o
3) c S L 2 5 : =
3 = 3 < =1 = g
3 = E = 2 =

2 = o
1 1600 900 25 265 0,15 36 3
2 1450 900 25 310 0,12 36 5
3 1960 900 25 425 0,1 36 7
5 1300 900 25 280 0,09 36 5
6 1600 900 25 240 0,12 36 3
7 1450 900 25 200 0,1 36 3
8 1960 900 25 265 0,15 36 5
9 1300 900 25 310 0,12 36 7
10 1600 900 25 425 0,1 36 3
11 | 1450 900 25 280 0,15 36 5
12 1960 900 25 240 0,12 36 7
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13 | 1300 900 25 200 0,1 36 5
14 1600 900 25 265 0,15 36 3

15 1450 900 25 310 0,09 36 7

Abconomuoe dasnenue Ha éxooe 0,05MI1a

IHopsinok BbINOJHEHHUS] PA0OTHI:
1. U3yunth MeTOoIMYECKUE YKa3aHHs 10 BBIMOJIHEHHUIO paOOTHI.
2. HOHY‘-II/ITB Yy 1npenoaaBarciidi HMCXOAHBIC OAHHBIC MJIA BBIIOJHCHUSA pa6OTbI B
COOTBETCTBHUE C BAPHUAHTOM.
3. IlpousBecTu pacuyeT OCHOBHBIX ITapaMeTPOB pabOThI HAacoCa.
/1

Pabouunii 00beMm Hacoca, cM3 Vo = 2 - ez10-3 ;

/4
Z d?*2ezn
Teopernueckas mogaya QT = 4 ,

T € — 3KCUCHTPUCHUTCT,M; d- JUaMETp IMOPIIHA, M; Z - YHUCJIO l'IOpIJ.IHGfI;
N - yacToTa BpalllCHUS pOTOpPA Hacoca c-1

4. Pe3ynbTaThl BBIYMCIEHUN 3aHECUTE B TAOIHILY

2 = |z 58 |8 |Es |E3 =
= = S 28, | % olEE 2S5 s Al E2
=| 85 |Eg|S3 |28z |sgz|gfzsg g3 2L
B S = . = Eom 5 B2 BSOS | = =
5 Z 3 S8 |E=2 | Esx |58 5= 5|83 58
= 2 g Es | £Q o Z S| Bcelg 2T B8 E ES
= == | 82 SSO |5 FQIaES S E| S22 E &
= o Q S 2 = |9 8 = 2 = < 3 =
P A = o 2 E = =
T ~ = . = @R
PoropHno-
1 | nopuHeBoi
Hacoc

5. 3anummure NpUHIUI PabOTHl POTOPHO-MIOPITHEBOTO HACOCA.
Brinuinure ero xapakTepUCTHKY.
6. OtBeThTE HA BOMPOCHI:
[lepeuncnute TUIIBI POTOPHO -MOPIITHEBBIX HACOCOB.
Yrto Takoe 3IeMeHT Hacoca?
K xakoMy THITy OTHOCSITCSI HACOCHI, UMEIOIINE AIIEMEHTHI?
[Touemy OoT muamMeTpa MOPIIHS 3aBHCHUT Tpezen padodero mapienus? Kakum MoxeT ObITh
JIMaMEeTp MOPLIHEH?
Kakoe xkonmudecTBO 31eMEHTOB (TOpIIHEH) MoXkeT ObiTh y HacocoB? Ilouemy 3T0
KOJMYECTBO JIOJKHO OBITH HEYETHBIM?
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7. Pa3zoOparp Hacoc, ommcaTh JeTald Hacoca COTJIAaCHO YepTeXy, WX Ha3HAuYCHHE W
0CO0EHHOCTH KOHCTPYKIIHH.

8. CobpaTb HacoC M ONKCATh €r0 MPUHIUN PaOOTHI.

9. Cdopmynupyiite BHIBOA.

Xon padoThr:
N3yunTh METOIMYECKHE YKA3aHUS IO BBIIOJIHEHHIO paOOThI.
Br10paTh MCXOAHBIE TaHHBIE JUIs BBIIIOJHEHUS pa0OThI B COOTBETCTBUE C BAPUAHTOM.
IIpou3sBecTu pacyeT OCHOBHBIX [TAPAMETPOB pabOTHI.

®dopma npeacTaBiaeHusl pe3yJabTara:
BeImomHUTE paboTy B MUCHEMEHHOM BHJIE B TETPATH IS PAKTHUECKUX
pabor.
OT4er o MpoJIeTaHHO# paboTe BBIMOIHSIETCS B COOTBETCTBUEM C 3a/IaHUEM.
3aueT BBICTABISAETCS MOCJIE YCTHOTO COOECeI0BaHUS C TIPENoAaBaTeeM

Kpurepun oneHku:
3a Kax bl MpaBUWIbHBINA OTBET — 1 Oas.
3a HenmpaBWIbHBIN O0TBET — () OaIoB.

KadecTBeHHast OIICHKA WHIMBHYaTbHBIX
Iponent 00pa3oBaTeNbHBIX JOCTUKEHUN
PE3yJIbTaTUBHOCTH .
(TpaBWIIBHBIX OTBETOB) BepOAIbHBINA aHAJIOT
(oT™meTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Menee 70 2 HE yJIOBJIETBOPUTEIIHLHO

Tema 1.2 I'mpponsurarenn

IIpakTnyeckoe 3ansaTue Ne 5
HccnenoBanue ycrpoiicTrea M NpMHIHMNA padoThl THAPOLMIMHAPOB, cOOpKa-pa3dopka

Hean: M3ydyenne paboThl THAPOIMINHAPA, aHAN3 €T0 XapaKTEPHCTUK, OCYIIECTBICHUE
coopku u pazoopku ['1] ¢ yruioTHeHUusIMEI

Boinosnus padory, Bel Oyaere:
YMETh:

- paCCUUTBIBATE OCHOBHEBIC MapaMETPbl THAPABINYCCKUX U THEBMATHUYCCKUX yCTpOfICTB
- OCYIIECTBIIATH COOPKY M pa300pKy TUIOBBIX KOHCTPYKIIMHA T'MIPABINUYECKUX U THEBMAaTHUECKUX
YCTPOWCTB;

MarepuaabHoe o0ecrieyenue:

3J'ICKTpOHHBIC IJIaKaThl 110 AUCIUIIIIMHAM: FI/IIlpaBJ'II/IKa U TUApOIPUBOI
17



CnpaBounuk: CeemHukoB B.K. CTaHOYHBIE THAPONIPUBOIBI

3amanmue:

- U3yYUTh YCTPOMCTBO, KOHCTPYKTUBHBIE OCOOCHHOCTH, MPUHLUI PabOThl U MAPKUPOBKY
TUAPOLMINHAPA [0 MOJIEIH;

- OIIPEICIIUTh OCHOBHBIC ITAPaMETPHI €r0;

- BBIITOJTHUTH pa3bopky u coopky 'L] onmucaTh ero npuHIUm paboThI..

HcxonHble faHHbIe 00BEMHOTO M'MJIPABINYECKOr0IBUTATEIIS:
D— nuamerp nopuss, Mm;
d— nuamerp mToKa,MMm;
V1 — ckopoCTb ABMKEHUS MOPLIHS HAIPaBO, M/C;
P— nmaBnenue xuakoctu, Mlla

HcxonHbple qaHHBIC IS pacueTa

Ne 11234 |5|6 |7 |89 10 11 12| 13 | 14

15

VYcunue Ha
ILITOKE, 10|12 (15|20 | 30 |45 | 25|22 | 45| 40 12 15

1 1
F, kH 8 6

25

Pabouee
JIaBJICHHE, 1016 |12 | 20| 8 6 | 10 | 16 | 12 9 8 6 7 15
P, MIla

17

Ilopsinok BbINOJIHEHHs PadOTHI:

1. U3yunth MeToIMYEeCKUE YKa3aHUs 110 BBIMOJIHEHHUIO paObOTHI.

2. Tlomyuutp y mpenojaBaTensi HCXOAHbIE JaHHBIC Ui BBINOJHEHUS pPabOTHl B
COOTBETCTBHUE C BAPUAHTOM.

3. IIpousBectu pacueT 0OCHOBHBIX nmapameTpoB I'L1.

4. 3anumuTe NTPUHIMIT PaOOTHI.

5. Beimummure ero xapakTepuCTHKY.

6. OTBeThTE HA TECTOBbIE 3aJaHMUS:

1. Ha3naueHue ruipaBinyecKoil MaliuHbl?

a. Jlna mpeoOpa3oBaHMs MEXAHUYECKOM DHHEPrMM B HSHEPrUI0  IepeMelaeMoi
KHUJIKOCTH UJIS IPeoOpa3oBaHMs THIPABINYECKON SYHEPTUU TTOTOKA B MEXAaHUUECKYIO SHEPTHIO.

6. Jns npeoOpa3oBaHUS MEXaHMUYECKOW OHHEPrMM B DHHEPIUI0  IepeMeliaeMon
KHUJIKOCTH WINJUIS IPpeoOpa3oBaHusl THAPABINYECKON SHEPIHH TOTOKA B MEXaHUYECKYIO DHEPTHUIO.

B. /111 IpHUBO/1a UCTIOIHUTENBHOTO MEXaHU3Ma.

r. [Inst npuBo/ia u peryanupoBaHusl CKOPOCTH UCIIOJIHUTEIBHOIO MEXAHU3MA.

2. YCTaHOBHTE COOTBETCTBHE:

1. O6bemMHbII ruapOonpUBOA?

2.. 'mppoanmaparypa?
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3. BcnioMorarenbsHbie ycTpoiicta I'TI?

4.. 'maponepenaua?

A. D10 Tak Ha3piBaeMble KOHAMLIMOHEPHIP)K, paznuyHble OTAEIUTENN TBEPBIX YacTULl, B
TOM 4uCIie (UIBTPHI, TETUIOOOMEHHUKH, THAPOOAKH, a TAKIKE THIPOAKKYMYIISITOPHIL.

b. Orto coBokynHocts OI'M, ruzpoamnmnaparypbl, THIPOJIMHUM M BCIOMOIATEIbHBIX
YCTPOMCTB, MpeAHA3HAYCHHBIX JJIS IepEeauu SHEPTUU U nMpeoOpa3zoBaHus JBUKEHHS TOCPEACTBOM
PXK.

B. Oto ycrpoiictBa ynpasienusl Tl, npu momoimu KOTOPHIX OH PETYJIUPYETCs, a TAKKe
CPEZICTBA 3aIIMUTHI €0 OT YPE3MEPHO BBICOKMX M HU3KUX JABJICHUMN KUIAKOCTH.

I'. Oto coBokynHOCcTEI MU TUApPONMHUI, NpEAHA3HAUEHHBIX JJs IEepeladd SHEpPruu u
npeoOpa3oBaHusl IBHKEHUS TOCPEICTBOM JKUIKOCTH.

Xon pa6oTsI:
1. M3yuuts MeTOAMYECKHE YKa3aHMs 11O BBIMOIHEHUIO PAOOTHI.
2. BpIOpaTh UCXOHBIE JTAaHHBIC JUIs BBIMOJIHEHUS pabOThl B COOTBETCTBHE C BAPUAHTOM.
3. IlpowusBecTu pacuyeT OCHOBHBIX IIapaMETPOB PAOOTHI.

®dopma npeacTaBiaeHusl pe3yJabTara:
BrimmonHuTh pa60Ty B IMCBbMCHHOM BHUJIC B TCTPAAX JJIA IMIPAKTUICCKUX pa60T.
OTueT o npojeIaHHON pabOTe BHIMOIHIETCS B COOTBETCTBUEM C 33JJaHHEM.
3adeT BBICTABIISCTCS MOCIIE YCTHOTO COOECEIOBAHUS C TIPEroaBaTeieM

Kpurtepun onenku:
3a KaXkIpli TTpaBUJIbHBIN OTBET — 1 GasuI.
3a HenmpaBWIbHBIN O0TBeT — () OaoB.

KadecTBeHHast OIIEHKA WHANBHTYaTbHBIX
Hpouenr 00pa30BaTENIbHBIX TOCTHKEHUIN
pe3yIBTaTUBHOCTH o :
(MpaBUJIBHBIX OTBETOB) (oT™eTKa) BepOaIbHBINA aHAJIOT
90 + 100 3) OTJIMYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

IIpakTnueckoe 3ansaTue Ne 6
HccienoBanue ycTpoiicTBa M NPUHIHMIIA PA00ThI AKCHATBHO-TIOPIIHEBOI0 THAPOMOTOPA,
cOopka-pa3doopka

Hean: N3ydyeHne paboThl aKCHAIbHO-TIOPIIHEBOIO THAPOMOTOPA, MOCTPOCHHUE M aHAIIU3
€ro XapakTEePUCTHK, OCYIIECTBICHNUE COOPKU U pa30OpKH.

Boinoinus padorty, Bl Oynere:
YMETh:
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- OCYWIECTBISITH COOPKY M pa30OpKy THIOBBIX KOHCTPYKIMH THAPABIMYECKUX U
IMHEBMAaTUYECKUX YCTPOUCTB;

MarepunanbHoe obecnieyeHue:

DNeKTPOHHBIE IUTaKaThl O JUCHUILIMHAM: ['UIpaBivKa U THIPOIIPUBO.L
CnpaBounuk: CeemnukoB B.K. CTaHo4YHBIE THAPONIPHUBOIBI

3amanmue:

- U3yYUTh YCTPOWMCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, MPUHLUI PaOOTHI U MAPKUPOBKY
AKCHAJIbHO-TIOPIITHEBOT'O THAPOMOTOPA IO MOJIEIIH;

- BBITIOJTHUTH Pa300pKy U COOPKY MOTOpa

IHopsinok BbINOJIHEHHUS PA0OTHI:
1. U3yunTh METOAMUYECKUE YKA3aHUS 110 BHIIIOJIHEHUIO PAOOTHI.
2. lomy4nTs y penoaBaTesss MOAEIh aKCHAIbHO-TIOPIIHEBOTO THAPOMOTOPA, IS
BBITIOJTHEHUS paOOThI
3. Beimummre XapakTepUCTHKY €To
4. OTBEeTHTE HA BOMPOCHI:
a. Kak pabotaer akcuaabHO-IIOPLIHEBON THAPOMOTOP?
b. TIpeumymiecTBa 1 HEJOCTATKH AKCHAIBLHO-IIOPIIHEBOIO IHIPOMOTOpA?
5. Pa3oOpate MOTOp, omnucarh JA€Tald €ro COINIaCHO YepTexy, MX Ha3HaueHUue u
0COOEHHOCTH KOHCTPYKIIHH.
6. CoOpaTs MOTOp | ONKCATH €r0 MPUHIIHIT PAOOTHI.

7. ChopmynupyiTe BbIBOJ.

Xoa padoThI:
BeinonHuTs 3a1anue
3aluTUTh NPAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJabTara:
BreimonHuTh paboTy B MUCHMEHHOM BHJIE B TETPAIH IS MPAKTUYECKUX
pabor.
OT4er o mpoJienaHHol paboTe BBIMOIHIETCS B COOTBETCTBUEM C 3a/IaHUEM.
3a4eTr BBICTABIISIETCS TIOCIIE YCTHOTO COOECEIOBAHMS C MPETIOIaBaTeNIeM

Kpurtepun onenku:
3a KaxK[Iblid TPaBUIBHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN 0TBET — () OasUIoB.

n KadecTBeHHast OIIEHKa WHAWBHTYaTbHBIX
OLIEHT .
pon 00pa30BaTeNbHBIX TIOCTH)KEHUI
pe3yIbTaTUBHOCTH an
1 .
(paBUIIBHBIX OTBETOB) BepOaIbHBINA aHAIOT
(oT™meTKa)
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
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70 + 79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

Pazgen 2. 'mapoannapatypa
Tema 2.1. OcHoBHasi ruApoannaparypa

IIpakTuyeckoe 3ansiTue Ne 7
HccaenoBanue ycTpoiicTBa, NPUHIUNA eHCTBUS U MAPKMPOBKHU pacnpeaeanTesiei
Pa3IuYHBIX MOjeJiel, cOopka-pa3dopka

Henab: M3yuenue npuHuuna paboOTbl W KOHCTPYKUMH  THAPABIMYECKUX
pacnpeenureneii, MapKUpPOBKHU, aHAJN3 UX XapaKTEPUCTHK, OCYIIECTBIIEHHE COOPKH U pa30opKu
pacnpeenuTens.

Brinosinus padorty, Bel Oynere:

- OCYILECTBJIATH COOPKY M pa300pKy TUIIOBBIX KOHCTPYKIMHA I'MIPABINUYECKUX U THEBMAaTHYECKUX
YCTPOWCTB;
. IPOEKTUPOBATh TUIIOBBIE THIPABINYECKUE YCTPOHUCTBA

MarepuanbHoe o0ecnieyeHue:

DNEeKTPOHHBIE IJIAKATHI 10 AUCHHUILUIMHAM: [ UapaBirKa U THAPOTIPUBO/L
Cnpapounuk: CemnukoB B.K. CtaHouHbIE THIPOTIPUBO/IBI

3aganue:

- U3y4YUTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPUHIMIT pabOTHl U MapKHUPOBKY
pacnpenenuTens o MOJEIH;

- O3HAKOMUTBCSI C MPUMEHEHUEM YCIOBHBIX rpaduyeckux 0003HAueHUIl MpH HauepTaHUU
TUJIPaBIMYECKUX CXEM.;

- BBIIIOJIHUTH pa300pKy U cOOpPKY , OMUCATh MPUHIUI pabOTHI.

ITopsinok BbINOJIHEHUS PadOTHI:

N3yunTh METOUYECKUE YKA3aHUS 110 BBITOJHEHHUIO Pa0OTHI.
N3yunts nHcTpykuuto «l'mapopacnpenenurenu tuna P202, Pu202.
3anumure NPUHLIKI pabOTHI.

3anonxauTh Tadbnuiry Nel.

Hobdhde

Tabmuma 1

Haunmenosanue

IIpumeHeHue

CXeMBbI HCITOJTHCHUS

Tun ynpasnenus

Bsaskocts macna
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Knacc uncroTsr Macia

TonkocTh punbTpanuu

Tun 3aIIOpHOIo 3JIEMEHTA

Mapka nunoTa

IlenTprpoBaHuEe OCHOBHOIO
pacIpenenuTels
A)TpEXTIO3UIIIOHHOTO
b) nByxnosunuoHHoro

LlenTpupoBaHue MuiIOTa

cpabaThIBaHUS

Cnioco0 peryampoBKH BpeMeH!

5. OtBeThTE HAa BOIIPOCHI

Kakue pacnpenenurenu ciocoOHBI 00€CIIEYUTh MPOMYCKHYIO ciocoOHOCTh 5001/ MUH?

Kaxkoe ngaBienue D0DKHO OBITH B IUHUA X7

Kakoe makcumanbpHOE JaBJICHUC MOXKCT BbIACPIKATDH pacnpeﬂenHTenL?

6. OnpenenI/ITe MOTCPHU AABJICHUSA B paCIPCACIUTCIIAX!

A) 1P323, Ne64, mpu Q=20051/mMuH
B) B16,Ne34, mpu Q=2001/mMuH.

7. BpimonHute pacmu@poBKY THAPOPACTIPEACTUTEINS,

noapoOHoe rpaduueckoe m3obpaxkenue: 2P 32 3 b JI 2 44

8. PazoOparh pacnpenenures,

KOHCTPYKIIHH.
9. CoOpatp pacupeenuTens..
10. Cpopmynupyiite BBIBOJ.

Xoa padoThI:
BrinoaHuTh 3a1aHME

3alUTUT TPAKTUYECKYIO paboTy

onucarb A€Tallu,

dopma npeacTaBiaeHusd pe3yabrara:
BbInonHuTh paboTy B MUCHbMEHHOM BHJIE€ B TETPAIH ISl MPAKTUYECKUX

pabor.

Otuer o npoaenaHHON paboTe BHINOIHAETCS B COOTBETCTBUEM C 33JaHUEM.
3ayeT BBICTABJISIETCS TOCIIE YCTHOTO COOECEJOBAHUS C MPeToaBaTesieM

Kpurepun onenkn:

3a KaXkJplii MpaBUIIbHBIN OTBET — 1 Oa.
3a HenpaBWIbHBIN 0TBET — () GaIoB.

BBIUCPTHUTL €ro COKpPAIICHHOC H

HX Ha3HaYeHHe H OCOOEHHOCTH

1 KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX
OLIEHT .
pon 00pa3oBaTeNbHBIX JTOCTHKECHUN
PE3yJIbTaTUBHOCTH Sam
(TpaBUIIBHBIX OTBETOB) BepOaTbHBINA aHAIOT
(oT™meTKa)
90 + 100 5 OTJINYHO
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80 +~ 89 4 XOPOIIIO
70 =79 YIOBJIETBOPUTEIHHO
menee 70 2 HE YJOBJIETBOPUTEIBLHO

w

IIpakTuyeckoe 3ansaTue Ne 8
HccnenoBanue ycTpoiicTBa, NPUHIMIA JeHCTBUS 00PATHBIX KJIAMAHOB Pa3JIMYHBIX MOIeJIei,
cOopka-pa3doopka

Heab: M3yuenue npuHuuna paboThl U KOHCTPYKIUH OOpaTHBIX KJIalaHOB, MapKUPOBKH,
aHaJIN3 UX XapaKTEPUCTHUK, OCYIIECTBICHIE COOPKU U Pa3OOPKHU.

Beinosinus patdory, Bel Oyaere:

YMETh!
- OCYILECTBIIATH COOPKY M pa300pKy TUIIOBBIX KOHCTPYKIMHA I'MIPABINUYECKUX U THEBMAaTHYECKUX
YCTPOWCTB;

MaTepI/laJIbHOC o0ecneyeHnue:

DNEeKTPOHHBIE IUIAKAThI IO AUCUMILUIMHAM: [ UapaBiIvKa U THIPOIPUBOT
CnpaBounuk: CeeminukoB B.K. CTtaHOuHBIE THIPOIPUBOIBI

3ananue:

- U3y4YUThb YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, MPUHIMII PAOOTHI U MapKHPOBKY
o0paTHOTO KJIanaHa Mo MOJIEIH;

- O3HAaKOMHUTBCSI C MPUMEHEHUEM YCJIOBHBIX IrpaduyecKux 0OO3HAYCHUH NMpH HauepTaHUH
THIPABITHYECKUX CXEM.;

- BBITIOJIHUTL Pa300pKy ¥ COOPKY, ONUCATh MPUHIIUT PaOOTHI.

ITopsinok BbINOJIHEHUS PadOTHI:
1. U3yuuTh METOOMYECKHE YKAa3aHUSI 10 BBIIIOJIHEHUIO PaOOTHI.

N

N3yuuTh pyKOBOJICTBO N0 AKCIUTyaTarun «Kiramansl 00paTHbIE)

3. 3apucyiiTe KOHCTPYKIHIO KJIallaHa, BBIIMCATh HAaWMEHOBAaHUS BCEX JJIEMEHTOB, WX
Ha3Hauy€HUe, MPUHIMI PaOOTHI.

4. W3yuuth (pyHKIHMH OOPATHOTO KJaraHa.

5. 3anonHUTH TaOIUILy

No HaunmenoBanue DOyHKIUU OYHKIIMOHAIIbHAS VciaoBHOE 0003HaUEHHNE
KJIaraHa rpynmna

6.. Pa3oOpatp oOpaTHBI KlamaH, ONHCaTh JETallM, WX Ha3HAYCHHWE W OCOOEHHOCTH
KOHCTPYKIIHH.

7. CoOpaTh 0OpaTHBIN Ki1amaH.

8. CchopmymnmpyiiTe BBIBOI.

Xon paborsr:
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BrimmoHuTh 3a1aHue
3alUTUTh MPAKTHYECKYIO PaboTy

dopma npeacraBieHus pe3yjabTara:
BeImomHUTE paboTy B MUCHEMEHHOM BHJIC B TETPATH ISl PAKTHUECKUX
pabor.
OT4er o MpoJIeTaHHO# pabOoTe BBIMOIHIETCS B COOTBETCTBUEM C 3a/IaHUEM.
3adeT BBICTABIISACTCS MOCIIE YCTHOTO COOECEI0BaHMsI C MperogaBaTeieM
Kpurtepun onenku:
3a Ka<blii MPaBWIbHBIN OTBET — 1 Oas.
3a HernpaBWIbHBIN 0TBET — () OasUIOB.

Tponert KauecTBeHHas orneHka HHAUBUYaIbHBIX
00pa30BaTeNbHBIX JOCTHKCHHIA
pPe3yJIbTaTUBHOCTH S
(MpaBUJIBHBIX OTBETOB) BepOaIbHBINA aHAIOT
(oT™meTKa)
90 + 100 5 OTIIUYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yIIOBJICTBOPUTEILHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIHHO

IIpakTnueckoe 3ansaTue Ne 9
HccaenoBanue ycTpoiicTBa, NMPUHIHUIA JeCTBUA I'HIP03aMKOB Pa3IMYHBIX MojIeJleid,
cOopka-pa3doopka

IIEJ'IB: I/I3yquI/Ie IIpUHIUIIa pa6OTLI U KOHCTPYKIHUHU TUAPO3AMKOB PA3JIUYHBIX MOHCHCﬁ,
MAapKHUPOBKH, aHAJIU3 UX XAPAKTCPUCTUK, OCYLICCTBIICHUC C60pKI/I u p3360pKI/I.

Boinoinus padorty, Bel Oynere:

YMETB:
- OCYIIECTBIIATH COOPKY M pa300pKy TUIOBBIX KOHCTPYKIIMHA T'MIPABINUECKUX U THEBMAaTHUECKUX
YCTPOWCTB;

MartepuanbHoe o0ecrieyenme:
DNeKTPOHHBIE IJIAKATHI TTO TUCIHUIUIMHAM: [ paBirKa U THAPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CTaHOuHBIE THIPOTIPUBO/IBI

3amanmue:

- U3y4YUTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPUHIMIT pabOTHl U MAapKHUPOBKY
TUIpO3aMKa II0 MOJIENH;

- O3HAKOMHUTBCSI C MPUMEHEHHEM YCIOBHBIX rpadudeckux 0003HAueHUIl NMpU HauepTaHUU
TUIPaBIMYECKUX CXEM.;

- BBIIIOJIHUTH pa300pKy U cOOpKY, ONMUCaTh MPUHLIUI PaOOTHI.

IHopsoK BBINOJTHEHUS PA0OThI:
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Ha3HAYeHUE, MPHUHIIUI PaOOTHI.
4. 3anomHUTH TaOIHIlY

N3yunth MeToIMYecKue yKa3aHHs MO BHIMOJIHEHUIO paOOTHI.

N3yunth pyKOBOACTBO IO IKCILUTyaTaluu «l UApaBIMYECKUX 3aMKOB)
3apucyiiTe KOHCTPYKLHIO THAPO3aMKa, BBIIIMCATh HAMMEHOBAHUS BCEX 3JIEMEHTOB, HX

DyHKIUU
TUAPO3aMKa

No HaunmenoBanue

Texanueckue
XapaKTePUCTUKHI

VcaoBHOE 0003HAUCHHIE

6.. Pa306paTL TUAPO3aMOK, OIIMCATh ACTaIM, UX HA3HAYCHUC U 0COOEHHOCTH KOHCTPYKIIHH.

7. CoOpaTh THAPO3aMOK
8. ChopmynupyiiTe BHIBOJIL.

Xox pabdoThI:
BrinoaauTs 3a1aHue
3alUTUTh PAKTUYECKYIO paboTy

(I)opMa NnpeacraBjJacHusd pedyjabTara:
BreimonHuTth pa60Ty B IIMCbMCHHOM BHUAC B TCTPAAU IJIA IIPAKTUICCKUX

pabor.

Otuer 0 nponenaHHoﬁ pa60Te BBIIIOJIHACTCA B COOTBCTCTBUEM C 3aJaHUECM.
3a4eT BHICTABIISACTCS IIOCIIE YCTHOTI'O CO6CCGI[0BaHI/I$I C IperogaBaTciicM

Kputepun onenkmn:

3a KaXkIpIi TpaBUJIbHBIN OTBET — 1 GasuI.

3a HernpaBWIbHBIN O0TBET — () OasUIOB.

Tponert KagecTBeHHas o1eHKa HHAMBUYaIlbHBIX
00pa3oBaTeNbHBIX JTOCTUKEHUN
pe3yAbTaTUBHOCTH .
(MpaBUJIBHBIX OTBETOB) BepOaJIbHBIN aHaJIOT
(oT™meTKa)
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Menee 70 2 HE yJIOBJIETBOPUTEIIBHO

IIpakTuyeckoe 3ansaTue Ne 10

Hccaenosanue ycrpoiicTBa, NPUHIMIIA AeHCTBUSA KJIANAHA MPEIO0XPAHUTEIbHOI0 NMPSIMOI0

THIIA PA3JIMYHBIX MOJeJIeil, cOopKka-pa3dopka

He.m,: I/IBYI-ICHI/IC IIpUHIIKIIa pa6OTLI N KOHCTPYKIHU KJallaHa IPCAOXPAHUTCIIBHOTO
npsaMOro Tuia pas3jInYHbIX MOJICJ'ICI\/JI, MAapKHUPOBKH, aHAJIN3 HUX XAPAKTCPUCTHUK, OCYHICCTBICHUC

cOOpKH U paz0opKu.

Borinosinus padorty, Bul Oynere:
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YMETb:
- OCYILECTBJIATh COOPKY M pa300pKy TUIOBBIX KOHCTPYKIMH I'MIPABINUYECKUX U THEBMAaTHYECKUX
YCTPOMCTB;

MarepunanbHoe obecnieyeHue:

DNeKTPOHHBIE [JIaKaThl O TUCHUILIMHAM: [ UapaBivKa U THAPOIPUBO/L
CnpaBounuk: CeemnukoB B.K. CTaHo4YHBIE THAPONIPHUBOIBI

3amanmue:

- U3y4YUThb YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, MPUHIMII PAOOTHl U MapKHPOBKY
Hpel[OXpaHI/ITeJILHOI‘O KJ1armada 11o MOJCJIH,

- O3HAKOMHUTBCSI C NMPUMEHEHHEM YCIOBHBIX rpaduyeckux 00O03HAUYEHUIl MpH HAYepPTaHUU
THAPABINYECKHX CXEM.

- BBITIOJTHUTH Pa300pKy U cOOPKY, OMUCATh MPUHIUI PAOOTHI.

ITopsinok BbINOJIHEHHS Pa0dOTHI:
1. U3yuuTh METOOMYECKHE YKA3aHUSI 10 BHIIIOJIHEHUIO PaOOTHI.

N

N3yunts nHCTpyKIMIO «Kiananbl mpegoXpaHUTEIbHBIE»

3. 3apucyiiTe KOHCTPYKIHIO IMPEIOXPAHUTEIHLHOTO KJIalaHa, BBIMACATh HAUMEHOBAHHS BCEX
3JIEMEHTOB, MX Ha3HAYCHHE, MPUHIUI PaOOTHI.

4. 3anoaHUTH Ta0IUIly

No HaumenoBanue DOyHKIUU Texauueckue YcnoBHOE 0003HAUECHHES
XapaKTepPUCTUKU

6.. Pa3oOpath npenoxpaHuTENbHBIA KJanaH, OMMcaTh JeTalld, UX Ha3HAYeHUEe U 0COOEHHOCTH
KOHCTPYKLIUH.

7. CoOpatb npeoxpaHUTEIbHbIN KilanaH

8. CchopmynupyiiTe BBIBOJ.

Xox padoTsI:
BrinoaHuTh 3a1aHME
3amuTUTh MPAKTUYECKYIO paboTy

®opma mpeacTaBJieHus pe3yJbTara:
BbinonHuTh paboTy B MUCHbMEHHOM BHUJIE B TETPAIH JJIs1 HPAKTHUECKUX
pabor.
OrdeT 0 mpoJeTaHHOM padoTe BHITOJIHSICTCS B COOTBETCTBUEM C 3aIaHHEM.
3aveT BBICTABIISETCS MOCIIE YCTHOTO COOECEIOBAHUS C TIPENoaaBaTeIeM

Kpurepun onenkn:
3a KaXkJplii MpaBUIIbHBIN OTBET — 1 Oa.
3a HenpaBWIbHBIN 0TBET — () GaIoB.

[IpouieHT KauecTBeHHast o1ieHKa WHANBUIYAIbHBIX
pPe3yJIbTaTUBHOCTH 00pa3oBaTeNbHBIX JTOCTHKECHUN
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(TpaBWIIBHBIX OTBETOB) Oain .
BepOAJIbHBIN aHAJIOT
(oTMeTKa)
90 +~ 100 5 OTJIUYHO
80 + 89 4 XOpOIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
menee 70 2 HE YJIOBJIETBOPUTEIHLHO

IpakTnyeckoe 3ansitue Ne 11
HccaenoBanue ycTpoiicTBa, U3ydeHHe NPUHLIMIA 1eiiCTBUS KJIANaHA T1aBJIeHUs
30JIOTHMKOBOI0 THIIA Pa3JIMYHBIX MoJeJieil, cOopka-pa3dopka

Henab: N3ydyenne npuHImma paboThl U KOHCTPYKIIMH KJIallaHa JaBJICHUS 30JI0THUKOBOTO
TUTNIA PA3JIMYHBIX MOJIEIICH, MAPKUPOBKH, aHAJIN3 UX XaPAKTEPUCTHK, OCYILIECTBICHHE COOPKH U
paz0opKH.

Brinosinus padorty, Bl Oynere:

YMETb:

- OCYILECTBJIATH COOPKY M pa300pKy TUIIOBBIX KOHCTPYKIMHA I'MIPABINUYECKUX U THEBMAaTHUYECKUX
YCTPOWCTB;

. IPOEKTUPOBATh TUIIOBBIE THIPABINYECKUE YCTPOHUCTBA

MarepuanabHoe o0ecnieyeHue:

DNeKTPOHHBIC IUIAKATHI TTO AUCHHUIUIMHAM: [ UapaBinka u THIPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CTtaHouHbIE THIPOTIPUBO/IBI

3aganue:

- U3y4YUTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPUHIMII pabOTHl U MapKHUPOBKY
KJIallaHa JIaBJICHUS 30JJOTHUKOBOIO TUIIA 10 MOJEIIN;

- O3HAKOMUTBCSI C MPUMEHEHHEM YCIOBHBIX rpaduyeckux 0003HAueHUIl MpH HauepTaHUU
THIPaBIMYECKUX CXEM.

- BBIIIOJIHUTE pa300pKy U cOOpKY, OMUCATh MPUHLIUI PaOOTHI.

HOpﬂIlOK BbINNOJTHCHU A paﬁoTu:
1. I/I3y‘{I/ITI> METOANYCCKUEC YKa3aHUS 11O BBIITOJIHCHUIO pa6OTLI.

N

N3yunts nHCTpYKLIHIO «KilanaH 1aBiaeHUs 30JI0THUKOBOIO TUIIA»

3. 3apucyiiTe KOHCTPYKIHUIO KJaraHa JIaBJIeHUs 30JI0THUKOBOIO THIIA, BBIITUCATD
HAaMEHOBAaHMS BCEX JIEMEHTOB, UX Ha3HAYCHHUE, MPHHLUI paboTHI.

4. 3anoiaHUTH TaOIUILy

Ne HaumenoBanue DyHKINU TexHuueckue YcnoBHoe 0003HaUEeHNE
XapaKTEPUCTUKU

5. Pa3oOpate kiamaH JaBICHHS 30JIOTHHKOBOTO THIIA, OIKCATh JETalld, WX Ha3HAueHHE U
0COOEHHOCTH KOHCTPYKIIHH.
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6. CoOpaTh KJ1amaH JaBjICHUS 30JJOTHUKOBOTO THIIA
7. ChopmynupyiiTe BBIBOJI.

Xox padoThI:
BrinoaHuTh 3aanue
3alUTUTh MPAKTHYECKYIO PaboTy

®opma npeacTaBiaeHus pe3yJibTaTa:
BeImomHUTE paboTy B MUCHEMEHHOM BHJIC B TETPATH ISl PAKTHUECKUX
pabor.
OTuer o npoaenaHHoi paboTe BHIMOIHAETCS B COOTBETCTBUEM C 33JaHHEM.
3a4eTr BBICTABJISIETCS TIOCIIE YCTHOTO COOECEIOBAHUS C MPETOAaBaTeieM

Kpurepun oneHku:
3a Kax bl MpaBUWIbHBINA OTBET — 1 Oas.
3a HenmpaBWIbHBIN O0TBeT — () OaoB.

KauecTBeHHast o1ieHKa WHANBUAYAIbHBIX
Hpouent 00pa30BaTeNbHbIX JOCTHKEHUN
PE3YJIbTaTUBHOCTH o
(TpaBWIIBHBIX OTBETOB) BepOAIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5 OTIIUYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJIETBOPUTEIIBHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

IIpakTnyeckoe 3ansaTue Ne 12
HccnenoBanue ycrpoicrea, NPUHIMIA JeHCTBUS KJIalaHa MPeJ0XPAHUTEIbLHOI0 HENPSIMOI0
AeHCTBUS Pa3IMYHbIX Mojesel, cOOpKa-pa3dopka

Heab: M3yuenwe npuHuuna paboTbl M KOHCTPYKIMHU KJamaHa MpPeJOXPAaHUTEIbHOIO
HENpSIMOTO  JACUCTBUSA  PA3JIMYHBIX MOJEJNEW, MapKUpPOBKHM, aHAIM3 MX XapaKTEPHUCTHK,
OCYILECTBIIEHHE COOPKH U Pa300pKH.

Boinoinus padorty, Bel Oynere:

YMETh:
- OCYHIECTBJISITH COOPKY M pa300pPKy TUMOBBIX KOHCTPYKITUNA THAPABIMUECKUX U THEBMATHYECKUX

YCTPOMCTB;

MarepunanbHoe obecnieyeHue:
DJIEKTPOHHBIE TUTAKATHI 110 JUCHHUIUITMHAM: ['uapaBivka u THAPONPUBOL
Cnpapounuk: CemankoB B.K. CTaHOUHBIE THIPOTIPUBOTBI

3amanmue:
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- U3Y4UTHh YCTPOWCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, MPUHIMIT PabOThl U MapKHPOBKY
KJIalaHa MpeA0XPaHUTEIbHOTO HEMPSIMOTO JICHCTBUS IO MOJIEIH;

- O3HAKOMHUTBCSI C NMPUMEHEHHEM YCIOBHBIX rpaduyeckux 00O03HAUYEHUIl MpH HAYepPTaHUU
THJIPABITUYECKUX CXEM.

- BBIIIOJIHUTH Pa300pKy U cOOPKY, ONucaTh MPUHIUI pabOTHI.

IHopsinok BbINOJHEHUS PA0OTHI:
1. M3yuuTh METOOUYECKHE YKa3aHUS [10 BHIIOJIHEHUIO PAOOTHI.

N

W3yunth nHCTpYKIHIO «KianaH npeaoXpaHuTeNIbHbIN HEPSAMOTO JICHCTBHUS

3. 3apucyiiTe KOHCTPYKIIMIO KJIallaHa, BBITUCATh HAUMEHOBAHHS BCEX JIJIEMEHTOB, UX
Ha3HAYCHUE, MPHUHIIUI PaOOTEHI.

4. 3anomHUTH TaOIHIlY

No HaumenoBanue DyHKIUU TexHuueckue YcnoBHoe 0003HAUECHNE
XapaKTepPUCTUKU

5. Pa3oOpaTh KiamaH NpenOXpaHUTENbHBIA HEMPSIMOTO ACWCTBUS,  ONHCATh NETalH, HX
Ha3HAYeHUE U OCOOEHHOCTU KOHCTPYKIMH.

6. CoOparth KJamaH npeoXpaHUTEIbHbIH HEMPSMOTO ACHCTBUS

7. ChopmynupyiiTe BHIBOJ.

Xox paboThI:
BrinoaHuTs 3a1aHue
3alUTUTh PAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJabTara:
BbInonHuTh paboTy B MUCHbMEHHOM BHJIE B TETPAIH ISl MPAKTUYECKUX
pabor.
Ortuer o nmpojenaHHON paboTe BHIIOIHACTCS B COOTBETCTBHEM C 33aHUEM.
3ayeT BBICTABJISIETCS TIOCJIE YCTHOIO COOECEJOBAaHUS C MIPETNoiaBaTesieM

Kputepun onenkmn:
3a KaXkJplii MpaBUWIIbHBIN OTBET — 1 Oa.
3a HenpaBUWIIbHBIN 0TBET — () GaJII0B.

KauecTBeHHasI OlleHKa WHIMBUIYATBHBIX
Hpouent 00pa30oBaTeNbHBIX JOCTH)KCHUN
pe3yNbTaTUBHOCTH Samn }
(TTpaBHJIBHBIX OTBETOB) (oTMeTxa) BepOAIbHBIN aHAJIOT
90 + 100 5 OTIUYHO
80 +~ 89 4 XOPOIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
MeHee 70 2 HE YJIOBIIETBOPUTEIHHO

IIpakTuyeckoe 3ansaTue Ne 13
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HccaenoBanue ycTpoiicTBa, NPUHIUINA 1eiiCTBUS PelYKIHOHHBIX KJIANAHOB MPSIMOIro
AefCTBHUS Pa3JIHMYHbIX MOAeJIel

Heawb: N3ydenune npuHImUna padOThl U KOHCTPYKIUU PEAYKIIMOHHBIX KJIAIMAHOB MPSIMOTO
JEHCTBUS Pa3IUIHBIX MOJICTICH, MAPKUPOBKH, AaHAIIU3 UX XapPaKTEPUCTHUK, OCYIIECTBICHHE COOPKH U
paz0opKwu.

Bbinosinus padory, Bel Oyaere:

YMETh:
. IPOEKTUPOBATh TUIIOBBIE THIPABINYECKUE YCTPOUCTBA

MarepuasibHoe o0ecnieyeHue:

DNeKTPOHHBIC IJIAKATHI TTO AUCHHUIUIMHAM: [ UapaBirKa U THIPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CtaHouHbBIE THIPOTIPUBO/IBI

3aganmue:

- U3YYUTh YCTPOWCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, MPUHIUI PabOThl U MapKHUPOBKY
PEAYKLIMOHHOTO KIIaraHa MPSMOTo JACUCTBUS [0 MOJEIH;

- 03HAKOMUTBCSI C IPUMEHEHUEM YCJIOBHBIX I'padUyecKux 00O03HAYEHUM MpU HauepTaHUU
FHI{paBHquCKHX CXEM.

- BBITIOJIHUTH Pa300pKy ¥ COOPKY, ONUCATh MPUHIUT pabOTHI.

Ilopsiaok BbINOJIHEHHS PadOTHI:
1. M3yuuts MeTOAMYECKHE YKa3aHMS MO BHIMOJIHEHUIO paboTHI.
N3yunTh HHCTPYKIUIO «PeIyKIIMOHHBIN KIanaH»

N

3. 3apucyiiTe KOHCTPYKIIMIO KJIallaHA, BBITUCAaTh HAUMCHOBAHHS BCEX DJJIEMEHTOB, WX
Ha3HA4YCHHE, TPUHIUI PaOOTHI.
4. 3anonHUTH TAOIUILY

No HaunmenoBanue DOyHKIUU TexHuueckue VciaoBHOE 0003HaUEHHNE
XapaKTEPUCTUKHU

5. Pazo0Oparh peayKIIMOHHBIN KJANlaH MPSMOTO JIEHCTBUS, ONHCATh JACTAIN, UX Ha3HAYCHHE U
0COOEHHOCTH KOHCTPYKIIUH.

6. CoOpath Ki1anaH peAyKIHOHHBIA MPSIMOT0 JeHCcTBUS

7. ChopmynupyiTe BHIBOI.

Xox padoThI:
BrImonHuTe 3a1a0ue
3aluTUTh NPAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJibTaTa:
BeimonHuTh paboTy B MUCHEMEHHOM BHJIE B TETPATH TS MPAKTHUECKUX
pabor.
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OT4er o mpoJieTaHHO paboTe BBIMOIHSIETCS B COOTBETCTBUEM C 3aJaHHEM.
3aueT BBICTABJISETCS MOCJIE YCTHOTO cOOeCe0BaHUs C IIPENoaaBaTeIeM

Kpurepun oneHku:
3a KaxK[Iblid TPaBWIBHBIN OTBET — 1 Ga.
3a HenpaBWIbHBINA O0TBET — 0 6aIIOB.

Iponert KavecTBeHHas omeHka HHIMBUYaITbHBIX
PE3YIbTATHBHOCTH 00pa30BaTeNbHbBIX JOCTHKEHUH
(MpaBUJIBHBIX OTBETOB) Oau BepOAJIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOpOUIO
70 + 79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

[MpakTnyeckoe 3ansiTue Ne 14
HccaenoBanue ycTpoiicTBa, NPUHIMIA JeiiCTBUS Apoccesield JUHeHHbIX
Pa3IMYHbIX MOJeJIei

Henab: N3yuyenue npuHiuna padoThl U KOHCTPYKIIMH APOCCEIe TUHEHHBIX pa3IMuHbIX
MOJIEJIe, MApKUPOBKH, aHAJIN3 UX XapaKTEPUCTHK, OCYILLECTBIEHUE COOPKU U pa300pKH.

Boinosinus padorty, Bel Oynere:

YMETh:

- OCYIIECTBIIATH COOPKY M pa300PKy TUMOBBIX KOHCTPYKIIUNA THAPABINYECKUX U THEBMATHUYECKUX
YCTPOMCTB;

. IPOCKTHUPOBATH TUIIOBBIC T'MAPABINYCCKUC yCTpOﬁCTBa

MarepuanabHoe obecnedyenne:

DNeKTpOHHBIE IJIAKATHI TTO TUCHHUIUIMHAM: [ UpaBinKa U THIPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CTanouHbIE TUIPOTPUBOIBI

3ananmne:

- U3y4YUTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPUHIMII pabOTHl U MapKHUPOBKY
Jpoccelis TMHEWHOIO 10 MOJEINH;

- O3HAKOMUTBCSI C MPUMEHEHHEM YCIOBHBIX rpaduyeckux 0003HAueHUIl MpH HauepTaHUU
TU/IPaBIMUYECKUX CXEM.

- BBIIIOJIHUTE pa300pKy U cOOpKY, ONMUCATh MPUHLIUI PaOOTHI.

IHopsioK BBINOJTHEHUS PA0OThI:

1. U3yuuTh METOOUYECKHE YKa3aHUS [10 BHIIOJIHEHUIO PaOOTHI.

N3yunts nHcTpykuuto «I'uapoapoccenn»

3. 3apucyiiTe KOHCTPYKIHIO JpOCCeisl JMHEHHOrO THIA, BBHIMHCATh HAMMEHOBAHMS BCEX
3JIEMEHTOB, UX Ha3HAYEHUE, MPHUHLUI paboThI.

N
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4. 3anonHUTH TAOIUILY

Ne Hanmenosanue OyHKINN TexHnueckue YcnoBHoe 0003HaUCHNE
XapaKTepUCTUKU

5. Pa3zo0pate ruapoapoccens, OmucaTh JeTali, UX Ha3HAYeHUE U 0COOEHHOCTH KOHCTPYKIIHH.
6. CoOpaTh THIPOIPOCCEIh THHEHHOTO THITA
7. ChopmynupyiTe BHIBOI.

Xopn padoThl:
BeinonHuTs 3a1anue
3alUTUTh NPAKTUYECKYIO paboTy

dopma npeacTaBieHusl pe3yJbTarTa:
BbimosHuTs paboTy B MIUCHMEHHOM BHJIE B TETPAIH IS MPAKTUIECKUX
pabor.
Otyer 0 mpoJeIaHHON paboTe BBHIIOIHACTCS B COOTBETCTBHEM C 3aaHUCM.
3adeT BBICTABIISCTCS MIOCIIE YCTHOTO COOECEIOBAHUS C TIPEroaBaTeieM

Kpurepun oneHku:
3a Kax bl MpaBUIbHBINA OTBET — 1 Oas.
3a HenmpaBWIbHBIN O0TBeT — () OaIoB.

Iponert KavecTBeHHas omeHka HHIMBUYaITbHBIX
PEsYIbTATHBHOCTH 00pa3oBaTENLHBIX JOCTHKEHUH
(paBUIBHBIX OTBETOB) Oa BepOaIbHBINA aHAJIOT
(oT™meTKa)
90 + 100 3) OTJIMYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
menee 70 2 HE YJIOBJIETBOPUTEITHHO

IIpakTyeckoe 3ansaTue Ne 15
Hccaenosanue ycrpoiicrsa, NPpUHIKMIA AelCTBUA Apoccesiell KBaAPpaTHYHBIX
Pa3IHYHbIX MOJAeIeH

Heab: W3ydyenue mnpuHUMNA paboOThl W KOHCTPYKIMM Jpoccelied  KBaIpaTUYHBIX
pPa3IMYHBIX MOJENel, MapKUpPOBKH, aHAIU3 HMX XapaKTEpPUCTUK, OCYLIECTBICHHE COOpPKH H
pa3z0opKH.

Boinoinus padorty, Bl Oynere:
YMETh:

- OCYHIECTBJISITH COOPKY M pa300pPKy TUMOBBIX KOHCTPYKITUN THAPABINYECKUX U THEBMATHUYECKUX
YCTPOMCTB;
. IPOCKTHUPOBATH TUITIOBBIC THAPABINYCCKUC yCTpOﬁCTBa
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MarepuajbHoe o0ecrieyeHue:

DNeKTPOHHBIE ITaKaThl O JUCIUILUIMHAM: ['apaBIuKa U THIPOIIPUBOT
CnpaBounuk: CeemnukoB B.K. CTaHOYHBIE THAPONIPHUBOIBI

3aganue:

- U3yYUTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPUHIUI PabOTHl U MAPKUPOBKY

JPOCCENIEN KBAAPATUYHBIX MO MOJEIU;

- O3HAKOMHUTBCSI C NMPUMEHEHHEM YCIOBHBIX rpadudyeckux 00O03HAUYEHUIl MpH HAYEepPTAHUU

THAPAaBINYCCKUX CXCEM.

- BBIIIOJIHUTH Pa300pKy U cOOPKY, ONucaTh MPUHIUI pabOTHI.

IHopsinok BbINOJHEHUS PA0OTHI:

1. HSyLII/ITB METOANYECCKNE YKa3aHUs IO BBIIIOJIHCHUIO pa6OTBI.

N

W3yunts uncTpykuuio «I'uapoapoccenn»

3. 3apucyiite KOHCTPYKIIMIO JIpPOCCEIs, BBHINMKCATh HAWUMEHOBAHMS BCEX DJJIEMEHTOB, WX

Ha3HA4YCHHUEC, MPUHIUIL pa6OTI)I.

4. 3anoiaHuThH TAOIUILY

Ne HaumenoBanue

DyHKIUU

Texuunueckue
XapaKTEePUCTUKH

VcnoBHoe 0003HaYeHHE

5. Pa3o0pate ruaponpoccens, OMMUcaTh IETall, UX Ha3HAYeHUE U 0COOCHHOCTH KOHCTPYKIIHH.

6. CoOpaTh THIPOAPOCCEh KBAIPATHYHOTO THITA

7. Chopmynupyiite BHIBO.

Xoa paGoTsI:
BeinonHuTs 3a1anue

3aluTUTh NPAKTUYECKYIO paboTy

C[)opMa NpeacTaBJICHUSA peE3yJabTaTa:
BrinonHuTh pa60Ty B IMCbMCHHOM BHUJIC B TCTPAAW JJIAA MIPAKTUICCKUX

pabor.

OrtueT 0 nponenaHHoﬁ pa60Te BBITTOJIHACTCA B COOTBETCTBUEM C 3aJaHUCM.
3a4eT BHICTABIISAETCS IIOCIIE YCTHOT'O CO6€CC)IOBaHI/I$I C mperogaBaTciieM

Kpurepuu onenkmn:

3a KaK[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN 0TBET — () OasUIoB.

n KadecTBeHHast OIIEHKa WHAMBHTyaTbHBIX
OLIEHT .
pon 00pa30BaTeNbHBIX TIOCTH)KEHUI
pe3yIbTaTUBHOCTH 5
At .
(paBUJIBHBIX OTBETOB) BepOaIbHBIN aHAIOT
(oT™meTKa)

90 + 100 5 OTJIMYHO

80 + 89 4 XOpOIIO

70 +79 3 YJIOBJIETBOPUTEIBHO
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MeHee 70 | 2 | HE YJOBJIETBOPUTEIBHO

IMpakTnyeckoe 3ansiTue Ne 16
HccaenoBanue ycTpoiicTBa, NPUHIUANA 1eliCTBUS ABYXJMHEHHBIX PEeryJATOPOB pacxoaa
Pa3IM4YHbIX MOJeJIel

Hean: M3yyeHne npuHIuna padoTel 1 KOHCTPYKIMH JIBYXJIHHEHHBIX PETYISTOPOB pacxona
Pa3IMYHBIX MOJeNel, MapKUPOBKH, aHAIW3 HMX XapaKTePHCTHK, OCYIIECTBICHHE COOpKH U
pa3bopKH.

Beinosnus patdory, Bel Oyaere:

YMETB!

- OCYIIECTBJIATH COOPKY M pa300PKy THITOBBIX KOHCTPYKIIMIA THIPABINYECKUX U ITHEBMAaTHYECKUX
YCTPOMCTB;

. IPOEKTUPOBATh TUIIOBBIE THJIPABINYECKUE YCTPOUCTBA

MarepuanbHoe o0ecnieyeHue:

DNEeKTPOHHBIC IUJIAKATHI TTO AUCHHUIUIMHAM: [ UapaBinKa U THIPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CtaHouHbBIE THIPOTIPUBOIBI

3ananmne:
- U3Y4YUTh YCTPOHCTBO, KOHCTPYKTHBHBIE OCOOEHHOCTH, NPUHLUI pabOTHl U MapKUPOBKY
JBYXJIMHEHHBIX PErYIATOPOB pacxojia M0 MOJIEINH;
- O3HAKOMUTBCSI C NMPUMEHEHUEM YCIOBHBIX Ipaduyeckux 0003HAuYeHUIl MMpU HauepTaHUU
TUJIPaBIMYECKUX CXEM.
- BBIIIOJIHUTE pa300pKy U cOOpKY, ONUCATh MPUHLIUI PaOOTHI.

ITopsinok BbINOJIHEHUS PadOTHI:
1. U3yuuTh METOOMYECKHE YKa3aHUS 10 BBIIIOJIHEHUIO PaOOTHI.
N3yunth nHCTpYKIMIO «Perymaropsl pacxoaa»

N

3. 3apucyiiTe KOHCTPYKIHMIO IBYXJIHMHEHHOIO peryjisTopa pacxoja, BBITUCATh HAaWMEHOBAHHUS
BCEX DJIEMEHTOB, UX Ha3HAUEHUE, MPHUHIIUI PaOOTHI.
4. 3anomHUTH TaOIHIly

No HanmenoBanue DyHKINU TexHuueckue YcnoBHoe 0003HaUEeHNE
XapaKTEPUCTUKU

5. Pa3oOparh IBYXJMHEHHBIH peryiasTop pacxoja, OINUCaTh JAeTalld, WX Ha3HAuYeHUEe U
0COOEHHOCTH KOHCTPYKIIUH.

6. CoOpatTh ABYXJIMHEWHBINH PETYISATOP pacxoaa

7. CopmynupyiiTe BHIBOA.

Xon pa0doThI:
BrimoaHUTE 3a1aHuE
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3anMTUTh MPAKTHYECKYIO paboTy

dopma npeacraBjeHus pe3yabTara:
BeInonHuTh paboTy B MUCbMEHHOM BHJIE B TETPAIH Ul IPAKTUUECKUX PadoT.
Ortuer o npojenaHHoON paboTe BBHIIOIHACTCA B COOTBETCTBHEM C 33aHUEM.
3ayeT BBICTABIISIETCS MOCIIE YCTHOIO COOECEJOBAHUS C IIPENoiaBaTesIeM

Kpurepun oneHku:
3a KaxK/Iblid TPaBWIBHBIN OTBET — 1 Ga.
3a HenpaBWIbHBINA O0TBET — 0 6aIIOB.

Iponert KauecTBeHHas orieHKa HHIMBUYaITbHBIX
PE3YIbTATHBHOCTH 00pa3oBaTeNbHbIX JOCTH)KEHUN
(MpaBUJIBHBIX OTBETOB) Oa BepOAJIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOpOIIO
70 +79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

IIpakTuyeckoe 3ansitue Ne 17
HccaenoBanue ycTpoiicTBa, NPUHIMIA PA00THI TPEXJIMHEHHBIX PeryJsiTopoB pacxoaa

Hean: V3yuenne nmpuHOuna paboThl U KOHCTPYKIIMU TPEXJIMHEHHBIX PEryIsTOPOB pacxona
Pa3IMYHBIX MOJeNel, MapKHPOBKH, aHAIW3 HMX XapaKTePHUCTHK, OCYIIECTBICHHE COOPKH U
pa3bopKH.

Boinoainus padorty, Bel Oynere:

YMETB:
- OCYIIECTBIIATH COOPKY M pa300pKy TUIOBBIX KOHCTPYKIIMHA T'MIPABINUECKUX U ITHEBMAaTHUECKUX
YCTPOWCTB;

MaTeplflaJ'll)HOC o0ecneyeHnue:

DNeKTPOHHBIE IJIAKATHI TTO AUCHHUIUIMHAM: [ UpaBirKa U THIPOTPUBO/T
Cnpapounuk: CemnukoB B.K. CtaHouHbBIE THIPOTIPUBOIBI

3aganue:
- U3y4YUTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPHUHILUI PabOThl U MapKHUPOBKY
TPEXJIMHEUHBIX PETYIATOPOB PacXojia MO MOJIEINH;
- 03HAKOMUTHCS ¢ MPUMEHEHHUEM YCIOBHBIX IpadUuecKux 00O03HAYCHHH MpH HauepTaHUU
THIPABIMYECKUX CXEM.
- BBITIOJTHUTE Pa300pKy U cOOPKY, OMUCATh MPUHIUT PAOOTHI.

IHopsoK BBINOJTHEHUS PA0OThI:
1. U3yuuTh METOOUYECKHE YKA3aHUSI [10 BHIOJIHEHUIO PaOOTHI.
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2. W3yuutb HHCTPYKIUIO «PerymsTopsl pacxomay

3. 3apucyiiTe KOHCTPYKIIMIO TPEXJIWHEHHOTO PETyNsATOpa pacxoja, BBHIMTUCATh HAUMEHOBAHMS
BCEX 3JIEMEHTOB, UX Ha3HAUCHUE, MPHUHIIHUIT PAOOTHI.

4. 3anomHUTH TaOIHILY

No HaumenoBanue DyHKINU TexHuueckue YcnoBHoe 0003HAUECHNE
XapaKTEepUCTUKH

5. Pa3oOpaTh TpexJIMHEHHBIN peryiasTop pacxoja, ONucaTh JAeTalld, UX Ha3HAYCHUE WU
0COOCHHOCTH KOHCTPYKIIHH.

6. CoOpaTh TPEeXJIMHEHHBIN PEryIsaTOp pacxoia

7. ChopmynupyiTe BBIBOJI.

Xox pabdoThI:
BrinoaauTs 3a1aHue
3alUTUTh PAKTUYECKYIO paboTy

®dopma nmpeacTaBJieHUsl pe3yJbTara:
BbimosHuTs paboTy B MIUCHMEHHOM BHJIE B TETPAIH IS MPAKTUIECKUX
pabor.
Otyer o mpoJeIaHHON pabOTe BBHIIOIHACTCS B COOTBETCTBHEM C 3aaHUCM.
3adeT BBICTABIISCTCS MOCIIEC YCTHOTO COOECEIOBAHUS C TIPEIoaBaTeieM

Kpurtepun onenku:
3a KaXkIpIi TpaBUJIbHBIN OTBET — 1 GasuI.
3a HernpaBWIbHBIN O0TBET — () OasUIOB.

Tponert KagecTBeHHas o1eHKa HHAMBUYaIlbHBIX
00pa3oBaTeNbHBIX JTOCTUKEHUN
pe3yabTaTUBHOCTH .
(IpaBUJIBHBIX OTBETOB) BepOaJIbHBIN aHaJIOT
(oT™meTKa)
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Menee 70 2 HE yJIOBJIETBOPUTEIIBHO

IIpakTyeckoe 3ansaTue Ne 18
Hccaenosanue ycrpoiicrsa, NPUHLIMIIA AeHCTBUA Apoccesieil MyTeBbIX

He.m,: I/I3y‘-ICHI/IC INpHUHOHUIIA pa6OTBI U KOHCTPYKIHU I[pOCCCJICﬁ MYTCBBIX Pa3JIAYHBIX
MOHCHCﬁ, MapKHUPOBKH, aHAJIU3 UX XAPAKTCPUCTUK, OCYIICCTBJICHUC C60pKI/I n p8.360pKI/I.

Borinosinus padorty, Bul Oynere:

YMETB:
- OCYIIECTBIIATH COOPKY M pa300pKy TUIOBBIX KOHCTPYKIIMHA T'MIPABINUECKUX U THEBMAaTHUYECKUX
YCTPOWCTB;
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. IPOEKTUPOBATh TUIIOBBIC TUAPABINYECKHUE YCTPOUCTBA

MarepuajibHoe o0ecnieueHue:

DNeKTPOHHBIE IUTAKaThl O JUCHUILIMHAM: ['MapaBIuKa U THIPOIPUBOT
CnpaBounuk: CeemnukoB B.K. CTaHOYHBIE THAPONIPUBOIBI

3aganue:
- U3y4UTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPHUHLHUI PabOThl U MapKHUPOBKY
JPOCCENIEN MyTEBBIX IO MOJIEIN;

- O3HAKOMHUTBCSI C NMPUMEHEHHEM YCIOBHBIX rpaduyeckux 00O03HAUYEHUIl MpH HAYepPTaHUU
TUAPABIMYECKUX CXEM;

- BBIIIOJIHUTH Pa300pKy ¥ COOPKY, ONUcaTh MPUHIUI pabOTHI.

IMopsinok BhINOJIHEHHUS PadOTHI:
1. U3yuuTh METOOUYECKHE YKAa3aHUS [0 BHIIOJIHEHUIO PAOOTHI.
W3yunts nHcTpyKUHUIo «['uapoapoccenn»

N

3. 3apucyiiTe KOHCTPYKIIMIO JIPOCCEIsS MyTEeBOTO, BBHITUCATh HAMMCHOBAHUS BCEX JJICMEHTOB,
WX Ha3HAYCHUE, MPHUHIIHIT PaOOTHI.
4. 3anoiaHuThH TAOIUILY

No HanmeHnoBanue DyHKIUU Texauueckue YcnoBHoe 0003HaUCHNE
XapaKTepPUCTUKU

5. PazoOpats ruipoapoccenb, OnucaTh IeTaIH, UX Ha3HAYCHUE B OCOOCHHOCTH KOHCTPYKITUH.
6. CoOpaTh THIPOAPOCCETH TyTEBOTO THIIA
7. ChopmynupyiTe BBIBOI.

Xoa padoThI:
BeinonHuTs 3a1anue
3alUTUTh NPAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJbTaTa:
BreimonHuTh paboTy B MUCEMEHHOM BHJIE B TETPAIH IS MPAKTUYECKUX
pabor.
OT4er o mpoJienaHHol paboTe BBIMOIHIETCS B COOTBETCTBUEM C 33/IaHHUEM.
3a4eTr BBICTABIISIETCS TIOCIIE YCTHOTO COOECEIOBAHMUS C MIPETIOIaBaTeNIeM

Kpurepum oueHku:
3a Kaxk[blid TPaBUIbHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN O0TBET — () O6asUIoB.

n KauecTBeHHast onieHKa MHANBUAYAIbHbBIX
OLIEHT N

pon 00pa30BaTeNbHBIX TOCTH)KEHUI

pE3yJIbTaTUBHOCTH 5
At .
(IpaBUJIBHBIX OTBETOB) BepOaIbHBIN aHAIOT
(oT™meTKa)
90 + 100 5 OTJIMYHO
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80 +~ 89 4 XOPOIIIO
70 =79 YIOBJIETBOPUTEIHHO
menee 70 2 HE YJOBJIETBOPUTEIBLHO

w

IIpakTyeckoe 3ansaTue Ne 19
HccienoBanue ycrpoiicTBa, NPUHIKIA 1eHCTBUS IPOCCEIbHBIX U 00BEMHBIX
AeuTelIel MOTOKAa Pa3uYHbIX Mojeeii

Heasn: M3yueHne npuHIUIA pabOThl U KOHCTPYKIIMU JIPOCCEIBHBIX U OOBEMHBIX JIEIUTENICH
MOTOKA Pa3JIMYHBIX MOJEJICH, MApPKHUPOBKH, aHAIN3 WX XapaKTEPUCTHK, OCYIIECTBICHUE COOPKH U
paz0opKwu.

Boinosinus padorty, Bel Oynere:

YMETb:

- OCYILECTBIIATH COOPKY M pa300pKy TUIIOBBIX KOHCTPYKIMHA I'MIPABINYECKUX U THEBMAaTHUYECKUX
YCTPOWCTB;

. IPOEKTUPOBATh TUIIOBBIE THIPABINYECKUE YCTPOHUCTBA

MaTepI/laJIbHOC o0ecneyeHnue:

DNEeKTpOHHBIE IJIAKAThI IO AUCUMILUIMHAM: [ UapaBiIvKa U THIPOIPUBOT
CnpaBounuk: CeminukoB B.K. CTtaHOuUHBIE THIPOTPUBOIBI

3aganue:
- M3YYHUTh YCTPOHCTBO, KOHCTPYKTHBHBIE OCOOCHHOCTH, MPHUHIUI PAaOOTHI U MapKUPOBKY
JPOCCETBHBIX U 00BbEMHBIX JCNUTENEH OTOKA IO MOJIEIIH;
- 03HAKOMUTHCSI C MIPUMEHEHHUEM YCJIOBHBIX I'paduuecKkux 0OO03HAYEHHUI MpH HauepTaHUU
THIPABINYECKHUX CXEM;
- BBITIOJTHUTH Pa300pKy U cOOPKY, OMUCATh MPUHIUT PaOOTHI.

ITopsinok BeINOJIHEHHS PadOTHI:

1. U3yuuTh METOOMYECKHE YKA3aHUSI 10 BBIIIOJIHEHUIO PaOOTHI.
2. VI3yuyuTh MHCTPYKIHUIO «/lenmnTenu moToka
3. 3apucyiite KOHCTPYKIIMIO JPOCCEIbHBIX W OOBEMHBIX JCIUTENCH TIOTOKA, BBITUCATH

HAaWMEHOBAHHMSI BCEX DJIEMEHTOB, UX Ha3HAUYCHUE, MPUHIIUIT PaOOTHI.
4. 3anomHUTH TaOIHIlY

Ne Hanmenosanue OyHKINN TexHnueckue YcnoBHoe 0003HaUCHNE
XapaKTCPUCTUKHU

5. Pa3oOparp penurens TOTOKa, OMUCAaTh JAETalM, WX Ha3HAYeHHE U OCOOEHHOCTH
KOHCTPYKLIUH.

6. CoOpaTh HenuTenh MOTOKa

7. ChopmynupyiTe BHIBOI.
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Xon padorhr:
BrimosHUTE 3a1aHue
3alUTUTh NPAKTUYECKYIO paboTy

dopma npeacTaBieHusl pe3yJbTarTa:
BbimonHuTs paboTy B IUCBMEHHOM BHJIE B TETPAIH IS PAKTUIECKUX
pabor.
Otyer o mpoJeIaHHON PabOTEe BBHIIOIHACTCS B COOTBETCTBHEM C 3aaHUCM.
3aveT BBICTABIISCTCS MOCIIE YCTHOTO COOECEIOBAHUS C IIPEroaBaTeieM

Kpurtepun onenku:
3a Kaxblii MpaBWIbHBIN OTBET — 1 Oas.
3a HernpaBWIbHBIN 0TBET — () OasUIOB.

Iponert KauecTBeHHas oneHka HHAUBUYaIbHBIX
00pa3oBaTeNbHBIX TOCTHKECHUHN
pPe3yNbTaTUBHOCTH S -
(MIpaBHIIBHBIX OTBETOB) (oTveTKa) BepOAIbHBINA aHAJIOT
90 +~ 100 5 OTJIUYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIHHO

Tema 2.2 BcnomoraresibHasi THAPOANIapaTypa

IIpakTuyeckoe 3ansaTue Ne 20
Hccaenosanue ycrpoicrsa, NPUHUMIA AefCTBUA THAPOAKKYMYJIATOPA

Heawb: M3ydyenue npuHuMNa pabOThl M KOHCTPYKIMHM TUIPOAKKYMYJATOpPA, aHAIU3 HUX
XapaKTEPUCTHK.

Boinoinus padorty, Bl Oynere:

YMETh:
- CHUMAaTh XapaKTePUCTUKU T'MIPABIMYECKUX U ITHEBMAaTHUECKUX YCTPOUCTB,;

MarepunanbHoe obecnieyeHue:
KommiekT yyeOHoro oOGopynoBanus "I'maponpuBoj, THApOaBTOMATHKA U aBTOMaTH3aLUs

TEXHOJIOTHYECKUX mporieccoB”;
3ananue:
- U3y4UTh YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPHUHIUI PabOTBl U MapKUPOBKY
THIPOAKKYMYIISITOPA,

- O3HAKOMHUTBCA C NMPUMCHCHUCM YCIIOBHBIX rpa(pnqecm/lx 0003HaYCHHUIA Ipru HAYCPTAaHUU
THAPABINYCCKUX CXEM;

IHopsoK BBINOJTHEHUS PA0OThI:
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1. U3yuuTh METOOUYECKHE YKa3aHUS [10 BHIIOJIHEHUIO PaOOTHI.

N

N3yunth nHCTpYKIUIO «I MAPOAKKYMYIATOP»

3. 3apucyiiTe KOHCTPYKIHIO THAPOAKKYMYJISATOPA, BHIMCATh HAUMEHOBAHHS BCEX JIEMEHTOB,
UX Ha3HAUYEHUE, MPUHIUI PabOTHI.

4. 3anomHUTH TaOIHIlY

No HaumenoBanue DyHKIUU TexHuueckue YcnoBHoe 0003HaUECHNE
XapaKTEepUCTUKH

5. ChopmynupyiiTe BEIBOJI.

Xopn padoThr:
BeinonHuTs 3a1anue
3alUTUTh NIPAKTUYECKYIO paboTy

®dopma nmpeacTaBJieHUsl pe3yJabTaTa:
BbimosHuTs paboTy B MIUCBMEHHOM BHJIE B TETPAIH IS MPAKTUIECKUX
pabor.
Otyer o mpojeIaHHON pabOTe BBHIIOIHACTCS B COOTBETCTBHEM C 3aaHUCM.
3adeT BBICTABIISCTCS MOCIIE YCTHOTO COOECEI0BAHMUS C IPEIOaBaTelieM

Kpurtepun onenku:
3a KaXkIpIi TpaBUJIbLHBIN OTBET — 1 GasuI.
3a HernpaBUWIbHBIN O0TBET — () OaJUIOB.

KadecTBeHHast OIIEHKa WHANBHYaIbHBIX
Hpouent 00pa30BaTENbHBIX TOCTHKEHUIN
pe3yabTaTUBHOCTH .
(MpaBUJIBHBIX OTBETOB) BepOaIbHBINA aHAJIOT
(oT™meTKa)
90 =100 S) OTJIMYHO
80 +~ 89 4 XOpOIIO
70 =79 3 YJIOBJIETBOPUTEIBHO
Menee 70 2 HE yJIOBJIETBOPUTEIIBHO

IIpakTuyeckoe 3ansitue Ne 21
HccaenoBanue ycTpoiicTBa, NpuHIMIA padoTsl GUIbTPa, cOOpKa-pa3dopka

Leab padoTbl: popMHUpoBaHUE YMEHUIN HAYYUTHCS IPUMEHSTH (PUIIBTPHI

Bbinosinus padory, Bol Oyaere:

YMETB:
- OCYIIECTBIIATH COOPKY M pa300pKy TUITOBBIX KOHCTPYKIIMHA T'MIPABINUECKUX U ITHEBMAaTHUECKUX
YCTPOWCTB;

MarepunanbHoe obecnieyeHue:
DJIEKTPOHHBIE TUTAKATHI 110 JUCHHUIUIMHAM: ['uapaBivKa u THAPONPUBOL
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CnpaBounuk: CeemHukoB B.K. CTaHOYHBIE THAPONIPUBOIBI

3amanmue:
- I3Yy4UTh YCTPOWCTBO, KOHCTPYKTUBHBIE OCOOEHHOCTH, IIPUHIIMIT Pa0OTHI M MAPKUPOBKY (DMIIBTPOB
[0 MOJEINH;
- O3HAKOMHTBCS C TPUMEHEHHWEM YCIOBHBIX Tpaduueckux 0003HAUYCHMH NpH HadYepTaHUU
THAPABIMYECKUX CXEM;
- BBITIOJTHUTH Pa300pKy U COOPKY, ONMKUCATh MPUHIIAI PaOOTHI.

Ilopsinok BbINOJIHEHUs padoOTHI:
1. U3yuuTh MeTOIMYECKUE YKAa3aHUS 110 BBINOJIHEHUIO paOOTHI.
2. 3y4uTh CXeMbl YCTAHOBKHM (PMIIBTPOB M MPUHIIUI pabOTHI
3. 3anoMHUTh TaOIUILY:

Ne HaumenoBanue Koncrpykius CxeMa yCTaHOBKH OCHOBHBIE pa3Mepbl HomunaneHas
¢bunbTpa ¢unbTpa B U TTapaMeTpsI MIPOIyCKHAas
THIPOCUCTEME ¢bubTpOB CIIOCOOHOCTB

1 | Ilpuemnsie (ceTyartsie)

2 | [Ipuemusle 6e3
HEePEeyCKHOTr0 KiIanaHa

3 | BcaceiBaromuii

4 CrnuBHBIE

4. OTBeTHTE Ha BOMPOCHI
1. Jlns xakux rupoycTpOHMCTB HEOOXOJUM CaMblil BBICOKUH KJ1acC YUCTOTHI W CaMbli
HU3KHUH KJ1acC YUCTOTHI?
2. Kakue punabTpsl oOecrednBaroT caMblii BBICOKHI Kjacc YUCTOThl M CaMblii HU3KHH
KJIACC YUCTOTHI?
3. Kakast TOHKOCTb (MIIBTpAllUi COOTBETCTBYET § Kiaccy, 10kmaccy, 12 kiaccey,
14 naccy, 16 xmaccy?
5. Pazobpate u cobpath GuUnsTp, onucarh JeTaIH, UX HA3HaYE€HWE U OCOOEHHOCTH KOHCTPYKITHH.
6. ChopmynupyiiTe BBIBOI.

Xox padoTsI:
BrimoaHUTE 3a1aHue
3amuTUTh MPAKTUYECKYIO paboTy

dopma npeacTaBiaeHns pe3yJabrara:
Otuer o nmpojienaHHol paboTe AOKEH coAepKaTh Ha3BaHUE U 1eNb pabOoThI, ONMCAaHUE X0/1a
paboThI, HIIOPY.
BrIBOIBI Tpe10CTaBUTE B MUCHMEHHOU (pOopMeE.

Kpurepum oueHku:
3a Kax[Iblid TPaBUIBHBIN OTBET — 1 Ga.
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3a HenpaBWIbHBIN 0TBET — () GaJIIOB.

Iponert KauecTBeHHas orieHKa HHIMBUYaIbHBIX
PE3YIbTATHBHOCTH 00pa3oBaTeNbHbIX JOCTH)KEHUN
(paBUJIBHBIX OTBETOB) bau1 BepOAJIbHBIN aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOpONIO
70 + 79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

IIpakTnueckoe 3ansaTue Ne 22
HccnenoBanue ycrpoiicrea, NPUHIMIA Pad0ThI TENJI000MEHHOI0 aNlNIaApaTa

Lesas padoThl: GOpMHPOBAHNE YMEHHUI HAYYUTHCS IPUMEHSTH TEINIOOOMEHHBIN ammmapar

Brinosinus padorty, Bl Oynere:

YMETB!
. IPOEKTUPOBAThH TUIIOBBIE THAPABINYECKHE YCTPOHUCTBA

MaTepI/laJIbHOC o0ecneyeHnue:

DNEeKTPOHHBIE IJIAKAThI IO TUCUMIUIMHAM: [ MapaBivKka U THAPOIPUBOJL
CnpaBounuk: CeminukoB B.K. CTaHOuHBIE THIPOIPUBOIBI

3aganue:
- 110 YePTEKY TEIIOOOMEHHOTO ammapaTa ONruCcaTh TO3UIMH, TPHHIIAI PaOOTHI;

- 03HAKOMUTBCSI C MPUMEHEHUEM YCJIOBHBIX I'paduyecKkux 00O03HAYEHHH MpH HauepTaHUU
TUAPABINYECKHUX CXEM.

Ilopsinok BbINOJHEHHS PadOThHI:
1. I3yuuTh METOMYECKUE YKA3aHUS 110 BBIIIOJHEHUIO PaOOTHI.
2. 3yuuTh CXeMbl YCTAHOBKH TETIJIOOOMEHHBIX alnapaToB
3. 3anonHuTh TabaMny: «TermrooOMeHHbIe annapaTh»

Ne | HaumenoBanue DyHKIUU TexHuueckue YcioBHOE
XapaKTePUCTUKH 0003HaueHNE

1 PexyneparuBHbie
TEII000MEHHbIE
anmnaparsl

2 PerenepatuBHbie
TEII00OMEHHBIE

aIrraparsl

4. ChopmynupyiTe BHIBOJ.
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Xon padorhr:
BrimosHUTE 3a1aHue
3alUTUTh NPAKTUYECKYIO paboTy

dopma npeacTaBieHusl pe3yJbTarTa:
Otyer o mpojeaHHON paboTe JTOHKEH COJCPKaTh HA3BaHUE M 1EJIb pabOThI, OMTUCAHUE X0
paboThI, MIOPY.
BbIBOIBI IPEIOCTABUTD B IIMCHMEHHOMN (opMeE.

Kpurepun oneHku:
3a KaxK/Iblid TPaBWIBHBIN OTBET — 1 Ga.
3a HenpaBWIbHBIN O0TBET — 0 6aJITOB.

Ipoment KadecTBeHHas orieHKa MHIWBAAYATBHBIX
00pa30BaTeNbHBIX JOCTHKCHHIA
pe3yJIbTaTUBHOCTH S -
(MIpaBHJIBHBIX OTBETOB) (oTveTKa) BepOAIbHBINA aHAJIOT
90 + 100 5 OTIIUYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEILHO
MmeHee 70 2 HE Y/IOBJICTBOPUTEIHHO

IpakTnyeckoe 3ansitue Ne 23
HccnenoBanue ycrpoiictBa, NpUHUIMIA PadOThI JaTYUKOB JAaBJIEHUS

Heapb padoTbl: GopMUpPOBaHKHE YMEHHUI HAYYUTHCS IPUMEHSTh JATUUKH JTABJICHUS

Boinoainus padorty, Bel Oynere:

YMETB:
. PaCCUMTHIBATh OCHOBHBIE MApAMETPhI THPABIMYECKUX U THEBMAaTUYECKUX YCTPOUCTB

3aganmue:
- M3Yy4YUTh  YCTPOMCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH, NPUHIUI pabOThl JaT4uKa
JaBJIEHUS, CITIOCO0 BKIIIOUEHHUS TEXHOIOTHYECKUX JATUYNKOB
- 03HAKOMUTHCS ¢ MPUMEHEHHUEM YCIOBHBIX IpaduyecKux 00O03HAYCHHH MpH HauepTaHUU
FI/I)IpaBJ'H/I‘-IeCKI/IX CXECM.

IHopsiaoK BbINIOJIHEHUS PA0OTHI:
1. U3yunth MeToiMnyecKue yKa3aHHs 10 BbIMOIHEHUIO paOOTHI.
2. 3yuuTh THUINBI IaTYUKOB JaBJIECHUS, YCTPOMCTBO prbopa
3. 3anomHUTh TabaMIy: «JlaTunukK qaBIeHUs»

Ne | HaumenoBanue [Ipunnun TexHuueckue Crioco0 BKITFOUEHHUS
JlefcTBUA XapaKTepUCTUKHU
JaTuyruKa

1
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4. ChopmynupyiTe BHIBOJIL.

Xox padoThI:
BrinoanuTs 3a1aHue
3alUTUTh MPAKTHYECKYIO PaboTy

dopma npeacTaBjIeHus pe3yabTara:
Otuer o mpojaenaHHoi paboTe JOKEH COAepKaTh Ha3BaHUE U LIEIb pabOTHI, ONMMCAHUE X011
paboTHI, SMIOPY.
BrIBO/IBI TpeOCTaBUTH B TUCBMEHHOU (hopMe.

Kpurtepun onenku:
3a KaXkIpli TpaBUJIbLHBIN OTBET — 1 GasuI.
3a HenpaBWIbHBIN 0TBET — () 6aJUIOB.

KavecTBeHHast OIICHKA WHIMBHYaTbHBIX
Iponent 00pa3oBaTeNbHBIX TOCTHKCHUIN
PE3YJIbTATUBHOCTH . :
(IpaBWIIBHBIX OTBETOB) (oTMeTxa) BepOAIbHBIA aHAJIOT
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
MmeHee 70 2 HE Y/IOBJICTBOPUTEIHLHO

Pa3znen 3 YcerpoiicTBO MHEBMATHYECKUX CHCTEM
Tema 3.3 HanpasJsilomas mHeBMoanmnaparypa

IIpakTuyeckoe 3ansitue Ne 24
AHaJIU3 TEXHUYECKOM XapaKTepPUCTHKH BCIIOMOraTeJIbHOH anmnaparypsbl,
cOopka-pa3doopka

Ilesan padoThl: GopMHPOBAHNE YMEHUI HAYUUTHCS IPUMEHSTH BCIOMOTATENIbHYIO
[HEBMoamnmnapaTypy

Boinoainus padorty, Bel Oynere:

YMETb:
- paCCUUTBIBATE OCHOBHEBIC MapaMETPbl THAPABINYCCKUX U THEBMATHUYCCKUX yCTpOfICTB

- OCYIIECTBIIATH COOPKY M pa300pKy THIOBBIX KOHCTPYKIMM I'MIPABINYECKUX U THEBMAaTHUYECKUX
YCTPOWCTB;

MartepuaabHoe o0ecrieyenue:
DNEeKTPOHHBIE IIAKaThl IO JUCLUILUIMHAM: [ 'MapaBInuKa U THIPOIPUBOLL

CnpaBounuk: CeemnukoB B.K. CTaHouHbIE THIPOTIPUBO/IBI

44



3ananme: M3yuynTh yCTPONCTBO M NPUHIUITHAIBHYIO THEBMATUUECKYIO CXEMY C
IIPUMEHEHHUEM BCIIOMOTaTEJIbHON aIapaTypbl

Ilopsinok BbINOJHEHHS padOThI:

1. 3yuuTh METOJUYECKUE YKA3aHUS 110 BBIITOJHEHHUIO PAOOTHI.

2. CocTtaBuTh TpeOOBAaHUS K KOHCTPYKIIMU BCIIOMOTaTeNbHOM anmnapaTypbl

3. V3yunTh NpUHLUINHAIBHBIE ITHEBMATHYECKUE CXEMbl C MPUMEHEHHEM BCIOMOIaTEeIbHOU

anmnapaTypsl

4. 3anonHuTh Tabnuiy: «BcoMorartenbHas MHEBMoaNmnapaTypa

Ne HaumenoBanue Hasznauenwue, TexHn4yeckue [Ipunuun necTBus
dJIEMEHTA YCIIOBHOE XapaKTCPUCTUKU
BCIIOMOTI'aTeJIbHON 0003Ha4YECHHE
anmnaparypsl.
1

5. ChopmynupyiiTe BHIBOA.

Xoa paGoTsI:
Bemmonuuts 3ananue
3aIMTUTh PAKTHUECKYIO paboTy

dopma npeacTaBiaeHus pe3yJabrara:
OTuer o mpojaenaHHoi padoTe JOKEH COJAEpXKAaTh Ha3BaHHUE U LIEIb paOdOTHI, ONMCAHUE X0/
paboTBI, FIIOPY.
BrIBOIBI TpE10CTaBUTH B MUCHMEHHOU (popMe.

Kpurtepun onenku:
3a Kaxk[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HenpaBWIbHBIN 0TBET — () 6aJUIOB.

KadecTBeHHast OIIEHKA WHANBHTYaTbHBIX
Hpouenr 00pa30BaTENIbHBIX TOCTHKEHUHN
pe3yIBTaTUBHOCTH o :
(MpaBUJILHBIX OTBETOB) (oT™eTKa) BepOaIbHBINA aHAJIOT
90 + 100 5 OTJIMYHO
80 +~ 89 4 XOpOIIO
70 +~ 79 3 YJIOBJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJICTBOPHUTEIHHO

JlaGopaTopHble 3aHATHSA
Tema 1.1. O0BbeMHBIE HACOCHI
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JlaGoparopunas padora Ne 1
JKCNepUMEHTATbHOE UCCIIeI0OBAHNE HACOCA MTPH PA3JIMYHBIX YaCcTOTAX
BpAallleHUs BaJjia HAcoca

IIe.m: paﬁ()TbI: HU3YUCHUC MCTOJa SKCICPUMCHTAJILHOI'O OIPCACIICHUA IMOoAa4Yu HacoCa B
3aBUCUMOCTH OT AABJICHUA HA BbIXOAC HACOCA IIPpH (bHKCHpOBaHHOﬁ 4aCTOTC BpalllCHMA BaJla HACOC

BbinosinuB padory, Bel Oyaere:

YMETb:
- CHUMATh XapaKTEPUCTUKH TMAPABIMYECKUX U [THEBMAaTUYECKUX YCTPOMICTB;
- IPOEKTUPOBATH TUIIOBBIE TMIPABIMYECKUE YCTPONCTBA

MarepunanbHoe obecnieyeHue:
Jlaboparopus yuebnas "['unpornpuson u rugpoasromaruka” CI'Y-YH-CO013-25J1 P-01;

3aganue: CoOparh Ha y4eOHOM CTEHJE THIPABINYECKYIO CXEMY B COOTBETCTBUH C

MPUHIIMIINAIIBHOW CXEMOU.

IlopsinoK BHINOJIHEHHST PA6OTHI

1.  OtkpsITh IpoxogHOE ceueHue apoccens J[P1 Ha MakcuManbHO BO3MOXKHYIO BETTMUUHY
IIyTEM BpaLIEHUs PETyJINPOBOYHOIO BUHTA IPOTUB YaCOBOM CTPEIIKHU.

2. BximouuTh MUTaHME CHUCTEMBbl YNPaBJICHUS CTEHJAA W 3allyCTUTh IpuBoja Hacoca HI.
VYCTaHOBUTH YacTOTy BpalieHus npuBonHoro nasurartens 50 I'm Bpamas pyuky
MOTEHIIMOMETPA Ha YaCTOTHOM peryisarope, yactora otodpaxaercs Ha KK nucrutee
HaJl TOTEHIITUOMETPOM.

3. 3BammcaTh B TaOJHUIy COOTBETCTBYIOIIME 3HAUCHKE: JaBJICHUS Pl HA BBIXOJIC U3 HAacoca
HI mo nokazanusm manometpa MH4.

4. 3akpseith kpadn BH1. U3meputh 00beM V KUAKOCTH, TOCTYNAIOLIEH B MEPHYIO EMKOCTh
EM1, 3a npomexyrok BpemeHu At. 3anucarh 3HaueHus B Tabmuiy 2.1.1. OTKpbITH
kpan BHI.

5. IloBopaumBas peryinMpoBOYHBI BHUHT JpOCCENs, YCTaHOBUTh 3HAYEHUS
nasienus pi=2 MlIla Ha BeIxoie HacocHOM cTaHiuu H .

6. 3akpsiTe kpan BH1. M3meputs 00beM V KHIKOCTH, TOCTYTMAONIEH B MEPHYIO EMKOCTb
EMI1, 3a npomexytok Bpemenu At. 3amucath 3HaueHus B Tabmuiy. OTKpHITH KpaH
BHI.

7. OTKpBITh IPOXOJHOE ceueHue apoccens JIP1 Ha MakcuManbHO BO3MOXKHYIO BEIUUUHY
IIyTEM BpalLICHUs PEryJIMPOBOYHOIO BUHTA IPOTUB YacOBOM cTpen!

8. [Morenuuomerpom yctaHOBHUTH yacToTy 40 I'mI.
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11.

12.

13.
14.

15.

[ToBTOpUTH M3MEpeHHUs Mo n.5 ... 10 11 yCTaHOBIEHHOTO 3Ha4YEHUs 4acToThl. YacToTa
BpalllcHUs ~ Bajla  JJICKTPOJBUIATENsl  JIOJDKHA  CHHU3UTCS  MPONOPIHUOHAIBHO
YCTAaHOBJICHHOW HOBOW YaCTOTE.

[TopTroputh u3Mepenus mno 1.1l gus ygactorsl 30 I'm. 3amper Ha JanbpHEiiee
YMEHBIIIEHUE YacTOThl CBS3aHO C IEPEerpeBOM JJICKTPOABUTATENsI TpH paboTe Ha
peKUMax MAaKCUMAIBHOTO KPYTSIIIEr0O MOMEHTA.

BBIKITI0YMTE HACOCHBIN arperat CTeHjaa.

PaccunTaTh BENMYMHY [MOJa4d HAcOCHOM craHimu Quc ~ V/At macoca u
3amucaTh 3HAYCHHsSI B TAOJIHITY.

[TocTpouTs rpaduKu 3aBUCUMOCTEH: [T0JaYl HACOCHOM CTaHIIUU QuC OT JaBJIeHUs Pi Ha
BBIXOJIE HACOCHOM CTaHIMW JUIs PAa3JWYHBIX 3HAYCHHH YacTOThI BpallleHUs Baja

QJICKTPOABHUIATCIIA.

16.Paccuutats 3Hauenune oobemuoro KIIJ[ Hacoca mpu pa3mudHbBIX 9acTOTax

17.

18.

BpallleHWs Baja TUIPOMOTOpa T, UCHONB3ys (opmynbsl: Te= Qu/ QT

3navyenne Qt MOTyYUTH MO rpauKaM HHTEPIIONSIHACH.

[Toctpouts rpaduk 3aBucumoctu odvemHoro KIIJ[ ot naBienus pi Ha BBIXOJE Hacoca,
U pa3nuuHbiX 3HaueHui 1. [loctpouts rpaduku 3aBucumoctu odwemuoro KIIJ[ ot
YacThl BpallICHHUs BaJla HACOCa MPH 3HAUCHUIX JIaBJICHUS Pl Ha BBIXOJE HACOCa, PaBHBIX

2,3 u 4 MIIa.

CI[CJ'I&TL BBIBOJbI.

Xoa padoThI:
BreimonHuTh 3a1anue
3aluTHTH 1A00PaTOPHYIO paboTy

®opma npeacTaBiaeHus pe3yJbTaTa:

OT4er o mpoJienaHHol paboTe JOKEH Co/IepKaTh Ha3BaHUE U I1eNb PadoTHI,
OmHCaHue X0a padoThl, HIIOPY.

BrIBo/IBI Tpe0CTaBUTH B TUCEMEHHOU (hopMme.

Kpurepum ouenku:
3a Kax/Iblid TPaBUIBHBIN OTBET — 1 Ga.
3a HernpaBWIbHBIN 0TBET — () 6aJIOB.

n KauecTtBeHHast onieHKa HHANBUAYAIbHBIX
OLIEHT o

pon 00pa30BaTeNbHBIX TIOCTH)KEHUI

pe3yJIbTaTUBHOCTH an
1 .
(IpaBUIJILHBIX OTBETOB) BepOaIbHBINA aHAIOT
(oT™meTKa)
90 + 100 5 OTJIMYHO
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80 +~ 89 4 XOPOIIIO
70 =79 YIOBJIETBOPUTEIHHO
menee 70 2 HE YJOBJIETBOPUTEIBLHO

w

Tema 1.2. I'mapoaBuraresn

JlaGoparopHnas pa6ora Ne 2
HN3yyeHue npuHIUNA JelCTBUS HEPEryJIUpPyeMoro ruiponpuBoaa BO3BPaTHO-
NMOCTYNATEJbHOI0 AeiCTBHUS ¢ IPUMEHEHNEeM YaCTOTHOT0 PeryJIupoOBaHus

Lenbp padoTbl: 03HAKOMJIEHHE CO CXEMOM BKJIIOUEHHUS T'MAPOPACHPENCIIUTENS] C PYYHBIM
YIPaBICHUEM Ul YIPABICHUS THAPOLMIMHIPOM M O3HAKOMIJIEHHMsS C METOAMKOM ONpEeNeIICHUs
[1apaMeTpPOB T'UAPOINPUBOJA C YACTOTHBIM PEryJIUPOBAHUEM.

Boinoinus padorty, Bel Oynere:

YMETB!
- CHUMAaTh XapaKTEPUCTUKH T'UAPABINYECKUX U THEBMATUYECKUX YCTPOICTB;
- IPOEKTUPOBATh TUIIOBbIE I'MIPABIMYECKUE YCTPOUCTBA

MaTtepuajbHoe o0ecneyeHue:
Jlaboparopus yuebnast "I mapornpuso u ruapoasromaruka” CI'Y-YH-CO013-25]1 P-01;

3aganue: CoOparh Ha y4eOHOM CTCHJIC THIPABIMUYECKYIO CXEMY B COOTBETCTBHH C
MPUHIIMITHATIEHOU CXEMOM.

Ilopsinok BbINOJHEHHS padOTHI:

1. Vcranosuts gatunku BK1 u BK3 B kpaiinue monoxeHus mToKa ruIpoLluiInHIpa.

2. 3amycTtuTh dnekTponBuratens Hacoca HI (kHoOmka myck) YCTaHOBUTH YacTOTy
BpamieHuss npuBogHoro pasurarens 50 ['m Bpamas pydky HOTEHIMOMETpa Ha
YaCTOTHOM  peryisTope, uactora oroOpaxkaercs Ha KK  jgucnnee Han
IIOTEHLIHOMETPOM.

3. IlepekmioyeHneM THMIpOpACHpEETUTENs] YCTAaHOBUTh INTOK THAPOLMIMHApPA BO
BTSHYTOE TI0JIO’KEHUE.

4. COpocuTh MOKa3zaHHs cYeTYMKa BpeMEHHU ABMKeHHsI KHOIKoH «CBPOCH.

5. IlepexmiounTh  pacmpeneiauTeNs B NPOTHBOIIOJIOKHOE  mosokeHue.  LlTok
TUAPOIMINHAPAa HAYHET BBIIBUTATHCS. 3amucaTh Mokazanus manomerpoB MHI1 (pi),
MH2 (p2) u MH4 (p4) npu aBMKEHHM LITOKA TMAPOUMINHApa B Tabnuiy 2.9.. Ecnu
HE YyCIelaW 3amucarbh JIaHHBIE, OINbBIT MOXHO TIIOBTOPUTH. 3amucaTh BpeMs
IepeMeleHus ToKa ruapounausapa no «Bpems nepememenus 'Ll ot BK1 no BK3,
C» B TaONUILy.

6. IlepexmounTh  pacmpenenuTeNb B NPOTUBOMOJOXKHOE  mosnoxenue.  LTox
THJIPOLIMIIMHIpa HAUHET BTATHBAThCA. 3amucarh MokasaHus manomerpoB MHI (pi),
MH2 (p2) u MH4 (p4) npu nBMXEHUM IITOKA TMIPOUMINHIpa B Tabmuny. Eciu He
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YCIENN 3alMCaTh JAHHBIE, ONBIT MOXKHO IMOBTOPUTH. 3alMCaTh BPEMs IEPEMEIICHHUS
IITOKA TUAPOLMIMHIpA B Ta0uIty 2.8.

7. TloBroputs aeictus no n.3-6 mig gyactot 40 'y u 30 [,

8. PaccunTarp 3HaueHue ycunuii F Ha mopiiHe ruipOUMIIMHAPA, PACXO0B KUAKOCTH 110
THJIPOJIMHUSAM TOCTYMAIOLIEH WM BBITEKAarOmed B / W3 TOPIIHEBOW / IITOKOBOM
IIOJIOCTH, ITOTEPh MOIHOCTH B JIMHAX HAaTrHETAHUS U CIIUBA.

9. Cpnenatb BBIBOJBI.

Xopn padoThl:
BeinonHuTs 3a1anue
3alUTUTh NPAKTUYECKYIO paboTy

dopma npeacTaBIeHusl pe3yJbTarTa:
Otyer o mpojenaHHON paboTe TOKEH COJepKaTh Ha3BaHUE M 11€J1b pabOThI, OMUCAHUE X012
paboThI, AMIOPY.
BbIBOIBI TIPEIOCTABUTDH B IIMCHMEHHOMN (opMeE.

Kpurepun oneHku:
3a Kax bl MpaBUIbHBINA OTBET — 1 Oas.
3a HenpaBuIbHBIN oTBeT — () OaoB.

Iponert KauecTBeHHas oreHka HHIUBUyalIbHbIX
00pa3oBaTeNbHBIX TOCTHKECHUIN
pPe3yNbTaTUBHOCTH S
(MpaBUJIBHBIX OTBETOB) BepOaIbHBINA aHAJIOT
(oT™meTKa)
90 +~ 100 5 OTJIUYHO
80 + 89 4 XOpOIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Menee 70 2 HE yJIOBJIETBOPUTEIIBHO

Pa3nea 2. 'mapoannaparypa
Tema 2.1 OcHoBHasi rTHApPOaNIapaTypa

JlabopaTopnas padora Ne 3
HccnenoBanue XapakTePUCTHK CHCTEMBI HACOC - PEIOXPAHUTEIbHBIN KJIaNaH

He.]'lb paﬁoTLI: OKCIICPUMCHTAJIIBHOC OMNPEACICHUC 3aBUCUMOCTH pacxoa pa60qel71
KHUOKOCTHU, HOCTyTIaIOH_ICﬁ B CUCTEMY OT HaBJICHHA Ha BbIXOIC HaCcOCHOM CTaHIIUH, Ipu pa60Te
CUCTEMBI HACOC - HpeJIOXpaHHTeHBHBIﬁ KJ1ariaH.

Boinosinus padorty, Bul Oynere:

YMETB:
- CHUMaTh XaPAaKTEPUCTUKHU THIPABINYECKNX U THEBMAaTUYECKUX YCTPOMCTB;
- IPOEKTUPOBATH TUITOBBIE TMPABIMYECKUE YCTPONCTBA

MarepunanbHoe obecnieyeHue:
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JIaGoparopus yueOnas "I'maponpuson u runpoaromatika” CI'Y-YH-C013-25J1 P-01;

3ananue: CoOparh Ha yueOHOM CTEH/IE TUPABIMUYECKYIO CXEMY B COOTBETCTBUU C
MIPUHLUIIAAIBHON CXEMOM.

Ilopsinok BbINOJHEHHS PadOTHI:

1.OtkpeiTh mpOxogHOe ceueHue apoccens [Pl Ha MakcMMaabHO BO3MOXKHYIO
BEJIMUMHY IIyTEM BPALIEHUS PETYJIMPOBOYHOIO BUHTA IIPOTUB YACOBOW CTPENIKH 10
ymopa.

2.BKiIounTh NUTaHUE MPHUBOJAIEro 3iekTponaBurarens Hacoca HI. YcranoButh
4acTOTy BpalleHus npuBoaHoro asurarens 50 I'n Bpamas pydyky nmoTeHIuoMerpa
Ha YaCTOTHOM peryisrope, 4actora oroOpaxkaerca Ha JKK aucruiee Hag
HOTEHLIUOMETPOM.

3.3akpeITh TpoxoaHOe ceuyeHue apoccens JPl Ha MakcMMalbHO BO3MOXKHYIO
BEJIMUYMHY IIyTEM BPALIEHUS PErYJIMPOBOYHOIO BUHTA IIPOTUB YACOBOW CTPENIKH 10
ymopa.

4.Hacrtpouts knanat KI12 na nasnenue 5 Mlla.

5.OTKpBITh TNpOXOAHOE cedyeHue Jjpoccens [Pl Ha MakcMManbHO BO3MOXKHYIO
BEJIMYMHY IIyT€M BpAIICHMs PEryJIMPOBOYHOIO BHHTA II0 YaCOBOM CTpeENKe 0
ymopa.

6.3anucarh B TaONMIly COOTBETCTBYIOLIME 3HAUYECHHUE: JIABJICHUS Pl HAa BBIXOJE U3
Hacoca HI no nokazanusm manomerpa MH4.

7.3akpbiTh kpaH BHI1. M3smeputs 0o0beM V KHUAKOCTH, NOCTYHNAIOIIEH B MEPHYIO
emkocts EM1, 3a mpomexxyTok BpemeHn At. 3amucarh 3HadyeHus B Tabmuiy. Ilo
TEPMOMETPY OIPENEIUTh 3HAUE€HUE TEMIIepaTypbl >KUJIKOCTH, MOCTYyMAloIled B
emkocts EM1. 3anucars 3HaueHus temneparypsl B Tabauiy. OTKpsITh kpaH BHI1.

8.IToBopaunBasi peryauMpOBOYHBIN BHUHT JIpOCCENs, YCTAaHOBUTH 3HAYCHMS JABICHUS
p,=2 MlIla na Brixozae HacocHo# ctaniuu HI1-KII2.

9.3akpeiTe kpan BHI. M3meputrbs o0beM V KHUIKOCTH, MOCTYMAOUIEH B MEpPHYIO
emkocTh EM1, 3a npomexxyTok BpemeHH At. 3anucars 3HaueHus B Tadbnuny 2.3. Ilo
TEPMOMETPY OIPENEIUTh 3HAuU€HUE TEMIIEpaTypbl >KUJIKOCTH, MOCTYMAloIed B
emkocTh EM1. 3anucars 3HaueHus: TemnepaTtypsl B Tabnuiy. OTkpbiTh kpad BH1.

10. IToBTopsist paboTel 1O 1.9 1 10 BBIMOIHUTE 3aMephI IS BCEX 3HAYCHHUN JaBJICHUS
pPb COOTBETCTBYIOIUX TAOIUIIE.

11. BeIK/IFOUNTh HACOCHBIN arperat CTeHJ1a U MUTaHWEe CUCTEMBI YIIPaBICHHUS.

12. Paccuntarhs BenMuMHYy nojaayu HacocHoi cranimu QHce = V/At Hacoca u 3anucaThb
3HAa4YeHHUs B TAONHUILY.

13. ITocTpouTth Tpaduku 3aBUCUMOCTEH: 1O 1a4u HacocHO# cTanmmu QHc oT naBineHus
p1 Ha BBIXOJIE HACOCHOW CTaHIIMH.

Xox padoThI:
BrImonHuTe 3a1a0ue
3aluTUTh NPAKTUYECKYIO paboTy
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dopma npeacTaBjIeHus pe3yabrara:
Otuer o mpojaenaHHoi paboTe JOKEH COAepKaTh Ha3BaHUE U LIEIb PabOTHI, ONMMCAHUE X0/
paboTHI, MIOPY.
BrIBOIBI TpEIOCTaBUTH B TUCEMEHHOU (hopMme.

Kpurtepun onenku:
3a KaX<Jblid MPaBWIbHBIN OTBET — 1 Oas.
3a HenpaBWIbHBIN 0TBET — () OaJUIOB.

KauecTBeHHast OlleHKa WHANBUIYAIbHBIX
Hpouent 00pa30BaTENbHBIX JTIOCTHKCHUHN
Pe3yJIbTaTUBHOCTH o
(paBUJIBHBIX OTBETOB) BepOAJIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOpOIIO
70+79 3 yJIOBJIETBOPUTEIHHO
menee 70 2 HE YJIOBJICTBOPUTEIHHO

JlaGopaTopHas padora Ned
JKCNePUMEHTATbHOE HCCIIEI0OBAHNE XaPAKTePUCTUKH APOcceisi ¢ 00paTHBIM
KJIAMAHOM

Leas padoThl: SKCHEPUMEHTATBHOE ONpEACICHUE IMEPernaaHoil XapaKTepPUCTHKU
Jpoccensi ¢ 00paTHBIM KJIallaHOM.

Boinosinus padorty, Bel Oynere:

YMETb:
- CHUMaTh XapaKTEPUCTUKHU THIPABINYECKUX U ITHEBMATUYECKUX YCTPOMCTB;
- IPOEKTUPOBATH TUITOBBIE TMPABINYECKUE YCTPONCTBA

MarepuajnbHoe o0ecnieyeHue:
Jlaboparopus yueOHast "I maporpuso u ruapoaBTomaruka” CI'Y-YH-CO013-25]1 P-01;

3aganue: CoOpaTb Ha yueOHOM CTEH/I€ THIPaBIMUYECKYIO0 CXEMY B COOTBETCTBHH C
MIPUHLUIIAAIBHON CXEMOM.

ITopsinok BbINOJHEHHS padOThI:
1. Otkprith apoccens JAP1. 3akpbITh perynstop pacxona PP1.
2. BKIII0UMTh NUTaHUE MPUBOASIIETO IeKTpoABUraTens Hacoca H . YcTaHoOB yacToTy BpalieHus
npuBogHOro mBuratenss 50 Il Bpamas PY" MOTEHIHOMETpa HA YACTOTHOM PErylsiTope,
yacToTa oToOpakaeTcs Ha M 1ucIiiee HaJl MOTEHIMOMETPOM.
3. [TocrermenHo 3aKkphIBas MPOXOIHOE cedeHue apoccens JIP1 myrem Bparmiem ero
PEryJIMPOBOYHOTO BUHTA IPOTUB YaCOBOM CTPENIKH YCTAHOBUTH JIaBJIEHU TEpe]] IPOCCeIeM PaBHBIM
4 MIIa. OTkpsITh Kpan BHI.
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4. lannHast Touka Oy/ieT COOTBETCTBOBATh MaKCUMAaJIbHOMY 3HaYEHHIO pacxo/ia yepe3 Apoccesb Npu
JTAHHOM €T0 OTKPBITUU U YCTAHOBUBLIEMCS JaBJICHUU.

5. 3akpbITh Kpan BH1.

6. M3meputh 00beM V KHUIKOCTH, TOCTYHAIOIIEH B MEpHYIO eMKocTh EM1, 3a mpoMexyTok
Bpemenu Al. 3amucarh MoJydeHHbIC 3HaYCHUsT 00beMa, BpeMEeHH U JiaBjieHuid Pi (Mmanomerp MH2)
u p2 (Manomerp MH1) B Tabnuity.. [To TepMomMeTpy onpenenuTs 3HaYCHUE TeMITepaTyphl
YKUJKOCTH, TIocTynaromeld B eMkocth EM1. 3anicars 3HaueHus TemiiepaTypsl B Tabmuiry. OTKpBITH
kpad BH1.

7. YMeHbI1as OTKpbITHE peryisTopa pacxoga PP1 1o MunuManbHOro 3HaYeHus,
COOTBETCTBYIOIICTO 3HAYCHHIO MaByieHus Pi mepen apoccenem JIP1 0,5 MIla ¢ marom 0,5 MI1a,
nu3zMepsieMoro 1o masomMerpy MH2 noBTopuTh M3MepeHus 1o 1.7.

8.IToBTOPUTH M3MEPEHHS TAPAMETPOB 10 11.2...8 AJIs1 OTKPBITHHA JPOCCENst, COOTBETCTBYIOLINX
MaKCHMaJIbHOMY pacxofy npu nasiaeHusx 3 MIla u 2 MlTa.

9. BBIKJTIOYUTH HACOCHYIO CTAIIHIO.

10. ITo okoHyaHu# pabOTHI BEIKIIOYUTH MUTAHUE MPUBOASIIETO AJIEKTpoaBHraTens Hacoca H | u
MUTAHUE CUCTEMBI YIIPABIICHHUS.

11. TToctpouts rpaduk 3aBUCUMOCTH Tepernaja AaBieHus V p=pi—p, Ha apoccere oT pacxoaa Q
paboueii KUAKOCTU Yepe3 Hero MpU Pa3IMuHbIX 3HAYCHHUSIX OTKPBITHS IPOCCEIS.

12. IIpoananu3upoBath MOJy4YEHHbIE JaHHBIE, CPOPMYTUPOBATH BHIBOIBL.

Xox pabdoThI:
BrinoaHuTs 3a1aHue
3alUTUTh PAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJabTara:
Otuer o npojienaHHoi padoTe JOKEH CoepKaTh HA3BaHUE U 11eJb pabOThl, ONIMCaHUE XOa
paboTBI, FIIOPY.
BrIBOIBI TpE10CTaBUTH B MUCHbMEHHOM (PopMe.

Kpurtepun onenku:
3a KaK[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HenpaBWIbHBIN 0TBET — () 6aJUIOB.

KavecTBeHHast OIICHKA WHIMBHTYaTbHBIX
Iponent 00pa3oBaTeNbHBIX JTOCTUKECHUN
Pe3yabTaTUBHOCTH - :
(IpaBHIILHBIX OTBETOB) (oT™eTKa) BepOAJIbHBIN aHAJIOT
90+ 100 5 OTJIIMYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
Menee 70 2 HE Y/IOBJICTBOPUTEIHLHO

JlaboparopHnasi padora NeS
HN3yyeHue npuHIUNA JeHCTBUSA THAPABINYECKOr0 pacnpeaeanTess
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Heap paGorbl: M3Yy4YUTh MPHUHLIMI JAEUCTBUS TUAPABIUYECKOIO pacCHpeeIuTes,
METOAMKY OINpPEIEICHHS €ro NapaMeTpoB.

BbinosinuB padory, Bel Oyaere:

- CHUMAThb XapaKTCPUCTUKU T'MAPABINYCCKUX U THCBMATUYCCKUX yCTpOfICTB;
- IPOCKTUPOBATh TUIIOBBIC THAPABIINYCCKUC YCTpOﬁCTBa

MarepunanbHoe obecnieyeHue:
JlabopaTopus yueOHas "['maponpuBon u ruapoaromatuka" CI'Y-YH-C013-25J1 P-01;

3ananmne: CoOparh Ha yueOHOM CTEH/I€ THPABIMUYECKYIO CXEMY B COOTBETCTBUU C
MIPUHLUIIAAIBHON CXEMOM.

Iopsinok BbINOJIHEHHUSI PA0OTHI:

1. BkirouuTh NUTaHUE IPUBOSIIETO nekTpoasurarens Hacoca H 1. 3akpeite BHI1.

2. 3amucarh BeNWYMHY HaBieHus mo manomerpy MH4 (pi). Habmonars, u3 kakoit BPC u 1o
KaKoMy pyKaBy T€YET IMOTOK KHUIKOCTH OT Hacoca.

3. TloodepenHo MepeMEeCTUTh 30JO0THUK THUAPOPACIPEICIUTENsT B KpaiiHee JieBoe / TpaBoe
nosnoxxenue. Habmronats, HampaBiieHUe TEYEHUs TOTOKA KUJIKOCTH OT Hacoca.

4. Tlpoananm3upoBaTh IOJTYYEHHBIC JaHHBIC, CHIENaTh BBIBOJABI O WPHUHIUIE JIEHCTBUA
TUAPOPACTIPEICIIUTENS.

5. IloBtoputh pabotrel 1o 1m.l1.,.4 18 pacmpenenureseil:  YeThIPEXIUHEHHOro
TPEXIMO3UIIMOHHOTO PACIPEACIUTENS C 3allePThIM LIEHTPOM U COSAMHEHHBIMH JIMHUSIMUA A U
B co cnuBowm, puc. 1.

6. Cnenarb BBIBOJEI.

Puc.1 - Cxema ruzpaBnudeckas s BBIIOJIHEHHUS J1aOOpaTOpHON paboThI

Xon padoThI:

53



BrimmoHuTh 3a1aHue
3alUTUTh MPAKTHYECKYIO PaboTy

dopma npeacTaBIeHus pe3yabTara:
Otuer o mpojenanHoi paboTe JOIDKEH CoJepKaTh Ha3BAaHHUE M 1IE€Ib Pa0OTHI, OMMCAHUE X0/
paboTEHI, MIOPY.
BrIBOIBI TpeI0CTaBUTH B TUCEMEHHOU (hopMme.

Kpurtepun onenku:
3a Ka<blii MPaBWIbHBIN OTBET — 1 Oas.
3a HenpaBWIbHBIN 0TBET — () OaJUIOB.

KauecTBeHHast Ol1leHKa WHANBUTYAIbHBIX
Hpouent 00pa3oBaTeNbHbIX JOCTH)KEHUN
Pe3yJIbTaTUBHOCTH Sam
(MpaBUJIBHBIX OTBETOB) BepOAJIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOpOIIO
70 +79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

Jlaboparopnasi pabora Ne6
JKCNepUMEHTATbHOE UCCIIeI0OBAHNE XaPAKTEPUCTHK IBYXJIMHEIHOT0 peryasiTopa
pacxona

Heas padoThl: SKCIEPUMEHTAIBHOE ONpEACTICHHE 3aBUCUMOCTEH pacxoja paboueit
KHUJIKOCTH 4Yepe3 MBYXJIMHEHHBIN PEryisaTop pacxojia U MOTeph JaBJICHUS Ha BXOMSIIEM B COCTaB
perynaropa pacxoja JApoccele OT pPa3sHOCTH JaBJIEHHH BO BXOJHOM M BBIXOJAHOM KaHale
peryisTopa npu:

- TOCTOSTHHOM 3HA4YCHUU JIaBJICHUS BO BXOJTHOM KaHaJIe PEryJiiTopa U U3MEHCHHUU
JIABJICHHSI B €r0 BBIXOJHOM KaHaJIe,

- IOCTOSTHHOM JIaBJICHUU B BBIXOJHOM KaHAJIC PETYJIATOPa U M3MEHCHUH JIABIICHUS B €T0
BXOJIHOM KaHaJe.

Beinosinus padorty, Bel Oynere:

YMETBb:
- CHUMaTh XapaKTEPUCTUKHU THIPABINYECKUX U [THEBMAaTUYECKUX YCTPOMCTB;
- IPOEKTUPOBATH TUITOBbIE TMPABINYECKUE YCTPONCTBA

MarepuanbHoe o0ecrieyeHue:
JIaGoparopus yueOHas "I'uaponpuson u runpoasromatka” CI'Y-YH-C013-25J1 P-01;

3ananue: CoOparh Ha yueOHOM CTEH/IE€ THPABIMUYECKYIO CXEMY B COOTBETCTBUU C
MIPUHIUIIAATIBHON CXEMOM.

ITopsinok BbINOJIHEHHS padOThI:
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1. OtkpeiTh mpoxogHoe ceueHue apoccens JIP1 w perymsaropa pacxoma PP1 nHa makcumanbHO
BO3MOJKHYIO BEJIMUMHY IyTEM BpaIICHUs! PETYIUPOBOYHOTO BUHTA KaXIOTO U3 YCTPOMCTB MPOTHUB
4acOBOM CTPEJIKH 10 ylopa.

2. BKIIOYNTH MHUTaHUE MPUBOMAAIICTO dJeKTpoaBurarens Hacoca HI. YcranoButh wactoty
BpamieHusi npuBogHoro asurarens S50 [’ Bpamas pydky HOTEHIIMOMETpAa Ha YacTOTHOM
perymasTope.

3. IlepekpbITh MPOXOHOE ceUeHHE peryisropa pacxona PP1, myrem BpaleHus peryaupoBOYHOTO
BHUHTA IIPOTUB YaCOBOW CTPEJIKU.

4. Tlo manomerpy MH1 nactpouts kinaman KI12 va naBnenue Py, = 4 Mlla.

5. OTKpBIBasi pEryIsTOp pacxo/ia, HACTPOUTH 3HAYEHUE PACXO/IA KUJIKOCTU YEPE3 HErO BEITMUMHOM,
OpHUEHTHUPOBOYHO  paBHoW  1,5..2,5 n/mun.  Hactpoiika  pacxoma  OCYIIECTBISETCS
MOCIIEIOBATEIbHBIM HM3MEpEHHEM O0BbeMa B MEPHOW EMKOCTH, Ha0MpaeMOro 3a OMpEeIeICHHOE
BpeMs.

6. B mporiecce paboThI OIEPKUBATEH ¢ TOMOIIBIO HaropHoro kianana KI12 gaBienue pi Ha BXoje
perynsTopa, paBHbIM BenuunHe 4 MIla, koHTposmpyemoro ¢ noMmouibo Manomerpa MHI1.

7. 3anucath B Ta0nHIle COOTBETCTBYIOIIME 3HAUECHUS JaBieHUs p; (MaHomerp MH2) Ha BhIXOIE
peryasTopa rnoToka.

8. 3axpeiTh kpan BH1. M3meputh 00beM V KHIKOCTH, MOCTYMAIONIEH B MEPHYIO eMKOcTh EM1, 3a
poMexXyToK Bpemenu At. 3amucath 3HaueHHs B Tabmuiy. [lo TepMoMeTpy onpenenuTs 3HaYeHUE
TEeMIIepaTypbl KUAKOCTH, IMOCTymawmnei B emxocts EM1. 3anucars 3HaueHUs TeMIiepaTypbl B
tabmuiy. OTKpsITh Kpan BH1

9. TlomaepkuBast ¢ moMoIb0 HarmopHoro kimamana KII2 maBieHue Pi MOCTOSHHBIM U pPaBHBIM 4
MIlIa u ycranaBiuBas ¢ noMmouibto apoccens J[P1 3HaueHust naBineHus p; Ha BBIXOAE PEryisaropa
noroka, pasueie 1, 1.5, 2.0, 25, 3.0, 3.5 MIla. Jlnsg kaxaoro 3Ha4eHUs JaBJICHHUS Ha BBIXOJIE
peryisTopa pacxo/ia HOBTOPUTh U3MEpEHUs 1o .9.

10. Chenars BBIBOIBI.

Xoa padoThI:
BeinonHuTs 3a1anue
3aluTUTh NPAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJbTaTa:
OT4er o mpoJenanHoi paboTe JOKEH coAepKaTh Ha3BaHUE U IIeNb pabOThI, ONMUCAHHE XOa
paboTHI, MIOPY.
BriBosibI MpeocTaBUTH B MUCEMEHHOU (hopMme.

Kpurepun onenkn:
3a KaXkJplii MpaBUWIIbHBIN OTBET — 1 Oa.
3a HenpaBMWIbHBIN 0TBET — () GaJI0B.

n KadecTBeHHast OIIEHKa WHAWBHYaTbHBIX
OLIEHT .
pon 00pa30BaTeNbHBIX TIOCTH)KEHUI
pe3yIbTaTUBHOCTH an
1 .
(paBUJIBHBIX OTBETOB) BepOaIbHBIN aHAIOT
(oT™meTKa)
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
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70 + 79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HE YJIOBJIETBOPUTEIHHO

Tema 2.2. BcnomorarejbHasi ruipoannaparypa

JlabGoparopHasi padora Ne7
JKCNePpUMEHTAIbHOE HCC/Ie0BAHNE XaPAKTEPUCTHK aKKyMYJISTOpa

Hean padoThl: H3yueHUE XapAKTEPUCTUK aKKyMYJISTOPOB U METOAOB MX UCIBITAHUSI.

Bbinosinus padory, Bel Oynere:
YMETb:

- CHUMAThb XapaKTCPHUCTUKU T'MAPABINYICCKUX U THCBMATUYCCKHUX YCTPOﬁCTB;
- IPOCKTUPOBATDH TUIIOBBIC TUAPABIINYCCKUC yCTpOﬁCTBa

MaTepnaﬂbnoe odecmeyeHue:

Jlaboparopus yuebnas "['unpornpuson u ruapoasromaruka” CI'Y-YH-CO013-25J1 P-01;

BaHaHne: C06paTL Ha y‘le6HOM CTCHAC T'MAPABIIMYICCKYIO CXEMY B COOTBETCTBUU C

MIPUHLUIIAAIBHON CXEMOM.

~

Ilopsinok BbINOJTHEHHs padOThI:
OtkpbiTh Kpad BH1. 3akpeits kpan BH2.
BxurounTts nuTaHue npuBoadiero anekrpoasuratens D/ nacoca HIl. YcranoButh yactoty
BpalleHus npuBoaHoro asurarens 50 I'm Bpamas pydyky HOTEHIMOMETpa Ha 4aCTOTHOM
perynsTope, yactora otoopaxaercs Ha XKK aucruiee HaJl HOTEHIIMOMETPOM.
[lepexmounts pacnpenenurens Pl B monoxeHue, oOecrieynBaroliee HaroOJIHEHHE
akkyMmyinsaTropa. Hanmonnenue akkymynstopa HaOdI0AaTh 110 pOCTY JaBJICHHUS Ha MaHOMETpE
MHS u MHI. OxoHuaHue 3apAIkyd aKKyMyJsTOpa XapaKTepU3yeTcs BbIpaBHHUBAHHUEM
JTaBJICHUS Ha BBIXOJI€ HACOCa U JIaBJICHUS B aKKyMYJISITOpE.
BBIKIIFOUNTB pacrpenesuTens.
[lepexmtounTh pacrpenenuTeNb B MOJI0XKEHUE, 00eclIeunBarolee HAOJIHEHHEe eMKOCTH U3
akkymynsropa. IIpu Heobxomumoctn npoccenem JIP1 ymeHbmmth pacxon anst Ooinee
MEJIEHHOT'O HAIIOJIHEHUSI EMKOCTH.
3akpeiTh kKpad BH1. HanoiaHuTe eMKOCTh /10 Kakoro JIn6o HayaJbHOTo ypoBHS V.
BHOBB 3apsaaUTh aKKyMYJISTOP.
Beimyckast U3 akkyMyJsiTopa moo4epeIHO MOPIUH KUIKOCTH AV j 3alHChIBaTh KOJIUYECTBO
XKHUJKOCTH B €MKOCTH U BEJIMYMHY JABJIEHHS B aKKyMyJsiTope. PekomeHayeTcsl BhIITYCKaTh
mopruu kuakoctd AVj = 0,2 1 i obecrieueHHs 3HAYCHHH OObeMa B EMKOCTH,
COOTBETCTBYIOIUX JI€JICHUAM ILIKAJIBL.

AVi=VKi~Vy,.
Pe3ynbTarhl 3amMepoB 3anucaTh B TaOIHILY.
PaccuuTath 3HaueHus pacxonos : Q; = AV] / At;.
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9. BmIikmrounTH HACOCHYIO cTaHIUIO. OTKpBITH Kpan BH1.
10.IToctpouts rpaduk 3aBUCUMOCTH U3MEHEHUS JABJICHHS B aKKYMYJISITOPE B 3aBUCUMOCTU OT
00BEMa KUIKOCTH, HAXO/SIIEroCs B HEM.
[ToocTputs rpaduk 3aBUCUMOCTH pacxo/ia B QYHKITUH IaBICHUS B aKKYMYJISTOPE.
11. IlpoBecTu aHaNU3 MOJYYEHHBIX PE3YyIbTATOB.

Xox padoThI:
BrinoanuTs 3a1aHue
3alMTUTh MPAKTHYECKYIO PaboTy

dopma npeacTaBiIeHus pe3yabrara:
Otuer o mpojaenaHHoi paboTe JOKEH COAepXKaTh Ha3BaHUE U LIEIb pabOTHI, ONMCAHUE X0/
paboTHI, MIOPY.
BrIBOIBI TpeIOCTaBUTE B MUCHbMEHHOM (OopMeE.

Kpurtepun onenku:
3a KaXkIpIi TpaBUIbLHBIN OTBET — 1 GasuI.
3a HenpaBWIbHBIN 0TBET — () 6aJUIOB.

KauecTBeHHasI OlleHKa WHANBUTYATbHBIX
Hpouent 00pa3oBaTeNbHbIX JOCTH)KEHUN
PE3yJIbTaTUBHOCTH -
(IpaBWIIBHBIX OTBETOB) BEepOAIbHBINA aHAJIOT
(oTMeTKa)
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HE YJIOBJICTBOPUTEIHHO

Pa3znen 3 YcerpoiicTBO NHEBMATHYECKUX CHCTEM

Tema 3.2 IlneBMaTHYeCKHE ABHTATEIH

JlabopaTopHasi paGora Ne 8
HcenbiTanue NOpUIHEBOr0 KOMIIpeccopa

ean padoTsl: GopMHUpPOBaHUE YMEHHI M HaBBIKOB pabOTHI C MOPIIHEBBIMH KOMITPECCOPAMHU
(cHsITHE XapaKTePUCTUK, 00pabOoTKa pe3ybTaTOB)

Boinosinus padorty, Bel Oynere:

YMETBb:
- CHUMaTh XaPAaKTEPUCTUKHU THIPABINYECKNUX U THEBMAaTUYECKUX YCTPOMCTB;
- IPOEKTUPOBATH TUITOBBIE TMPABIMYECKUE YCTPONCTBA

MarepunanbHoe obecnieyeHue:
Jlaboparopus yueOHas "T'maporpuso u ruapoaBTomaruka" CI'Y-YH-CO013-25]1 P-01;
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3aganue: Pa3o0pars MTHEBMaTHUECKHUE CXEMBI C HUCIIOIb30BAaHUEM MOPIITHEBBIX KOMIIPECCOPOB

KpaTrkue TeopeTnyeckue cBeieHUs:

[TonroroBka cxaTroro Bo3ayxa HaYMHAETCSd C MOMEHTA €r0 MPOU3BOACTBA U IPOAOIKAETCS
BIUIOTh JI0 MCIIOJIb30BaHMS €ro morpeduteneM. B coctaB cucTeMbl MOATOTOBKH BO3AYyXa BXOJSAT:
BCACBHIBAIOMIMKM (PUIBTP, BO3IYIIHBIM (QUIBTP, BO3IYIIHBIM KOMIIPECCOP, OCYLIUTENIb BO31yXa,
BO3JYIIHBIA (GUIBTP C BIArOOTACIUTENEM, PEAYKIIMOHHBIN KIanaH, MaclopaclbUIUTENb, CITyCKHOE
OTBEpCTHE ISl CTUBA KOH/IEHCATa.

B npoMBIIUIEHHOCTH B OCHOBHOM HcCnonb3ytoT nasieHue 0,6 Mlla. ITneBmocucTeMbl
MPOEKTUPYIOTCS TaKKUM 00pa3oM, yTOOBl CyMMapHbIe MOTepH JaBieHus: B HUX Obuio Hipke 50 klla
(06brgHO 10-50). TTosTOMY 711 HOPMAJIBHOK Pa0OTHI paboyee NaBICHUE MTHEBMOCHUCTEMBI JOKHO
obITh He Hike 0,6 MIla, a naBieHne KOMITpeccOpHO ycTaHOBKH B mipenenax 0,7-0,8 Mlla.

KomnpeccopamMy Ha3bIBalOT MalllMHBI, IPEIHA3HAYEHHBIE [JIS CKAaTUS M IEPEMEILEHUs
ra3oB. B 3Tux MammHax mojBenEHHAas MEXaHWYeCcKas YHEeprus mpeodpazyeTcss B IHEPIHIO MOTOKa
raza.llo mpuHIUNY AEHCTBUS KOMIIPECCOPhl aHAIOTMYHBI THAPABINYECKUMHU HACOCAMHU U TaKKe
JIeNATCS Ha JIBa KJIacca: IMHAMUYECKUE U 0OObEMHEIE.

Br16op THma komrpeccopa 3aBUCUT OT MOTPEOHOTO pacxoja Bo3Ayxa U padoyero AaBJICHUS.
OCHOBHbBIE THUIIBl KOMIIPECCOPOB M TEXHHMUYECKas XapaKTEpUCTUKA IpeACTaBlIeHbl B TabiuIeE.
[lopuiHeBoil KOMIIpeccOp BO3BPAaTHOIOCTYNATEIbHOTO JBUXEHHUS (pUC. 1) CXKUMaeT BO3IyX,
MOCTYHAIONIMK B €ro paboumii 00bEM Yepe3 BCACHIBAIONIUI KJIallaH, a 4epe3 HANOPHBIM KIlaraH
I0JIaeT €ro B ImHeBMoceTh. i monydeHust O0NbIIEro JaBi€HUs] MPUMEHSIOT MHOTOCTYIIEHYaThie
KOMITPECCOPHI.

PerynupoBanue mpou3BOJUTENILHOCTH KOMIIPECCOPa MOKET OCYIIECTBISTHCS Pa3InYHBIMU
crocobamu. PerynupoBaHue XOJIOCTOTO XOJa KoMIpeccopa-myTéMm cOpoca MpeaoXpaHUTEIbHOTO
KJIallaHa CKaToro BO3AyXa B aTMocdepy, 3alMpaHUEM BCACHIBAIOLIEH MarucTpaid KOMIIpeccopa,
3aMbIKaHMEM paboyero oObEMa KOMIIpeccopa 4epe3 BCAChIBAIOIIMIM KjanaH C BcachIBarollei
Maructpanbio. Ilpu perynupoBaHuUM IO HAarpy3ke HM3MEHSETCS 4HUCIO0 OO0OpOTOB INPUBOJHOIO
JBUTATENs] KOMIIpeccopa B 3aBUCUMOCTHM OT JaBJ€HMs B HamopHOM Marucrtpanu. llpu
pEryJIMpOBaHMM  JPOCCEIMPOBAHMEM HA BCAChIBAHUM IPOU3BOJUTEIBLHOCTh  KOMIIpEccopa
MOJJIEP’KUBAETCS 32 CUET U3MEHEHMSI CONPOTUBIIEHUSI IPOCCEsl, BKIIOYEHHOIO BO BCACHIBAIOILYIO
Maructpaib komnpeccopa. [Ipu peneliHOM peryinpoBaHMM MOTOP KOMIpEccOopa BKIIOYAaeTcs U
OTKJIFOYAETCS B 3aBUCHMMOCTH OT JOCTUTHYTOW BeNMYMHBI AaBienus ( Pmiax- Pmin).

Pabota 0OBEMHBIX KOMIIPECCOPOB, KaK M OOBEMHBIX HACOCOB, OCHOBaHAa Ha IMPHUHIHUIE
BBITECHEHHUS Ta3a U3 padouux Kamep 3a CUET ABUKCHUS BHITECHUTENEH.

Ecin  BBITECHUTENM COBEpPLIAIOT TOJBKO IOCTYNATEIbHOE JIBKEHHE, TO TaKue
KOMITPECCOPHI Ha3bIBAIOT BO3BPATHO- MOCTYNATENIbHBIM (MM MOpuIHeBbIMHU). [Iponeccsl, KoTopsie
MPOUCXOJAT B palouell Kamepe MOPIIHEBOIO KOMIIPECCOPa, MOXKHO OOBSACHHUTH C IMOMOUIBbIO
TEOPETUYECKOW HHAMKATOPHOW nauarpaMMbl. OHa TMOCTpOeHa NpH AOMYIIEHUH, YTO YTEUYKU U
NepeTeukn raza, o0bEéM Bo3jayxa B pabouell kamepe MpH KpailHEM JIEBOM IIOJIO)KEHUH IOPIIHS,
MOTEPH BO BCACHIBAIOLIEH M HAMOPHOW ITHEBMOJIMHUSAX, & TAKXKE HMHEPUUOHHOCTH KIIAMAHOB
OTCYTCTBYIOT.

ITpu nBMKEHMY NOPIIHS U3 KPallHETO MPaBOTo MOJIOKEHUS BJIEBO IPOUCXOAUT CKATHE rasa.
[Iponieccy mopuiHs COOTBETCTBYET KpuBast 1-2 nuarpamMmsl.
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XapakTep KpUBOM 3aBUCUT OT XapaKTepa mporiecca (M30TePMUUYECKHM, aIna0aTHISCKUM WITH
nosiutponndeckuil). [Ipu nocTrkeHun naBiaeHus cxaTus p2 OTKPbIBAETCs BBITYCKHOM KkinamaH K1 n
IIPOUCXOJUT TIPOLIECC BBITECHEHWS TIa3a M3 paboueld Kamepbl B HANOPHYIO ITHEBMOJMHHUIO.
[Ipornieccy coorBeTcTBYeT M300apa 2-3. Ilpu kpaitHeM JIEBOM MOJIOKEHUHU MOPIIHS T'a3 MOJHOCTHIO
BBITECHEH 13 paboueil kamepsl, BEITYCKHOM kianad K1 oTKpbIT, a BiyckHoi K2 3aKphIT.

Brauane asmxenus nopiuHs Bupaso kinanad K1 3akpsiBaercs, a knanan K2 npu naBienun B
paboueil kamepe 10 PIOTKpBIBAeTCA, U HAUYMHAETCS MpOIECC 3arojiHeHusi pabodell kamepbl Impu
noctosiHHoM nasiieHuu pl<pO, rae pO- naBieHue B MPOCTPAHCTBE, U3 KOTOPOTO BO3yX MOCTYIAET
B pabouyro kamepy. Ilpomeccy coorBercTByeT m300apa 4-1. Ilociie mpuxoja MopiiHsS B KpaiHee
IIpaBO€ 0JIOKEHNE BECh IIUKJI [IOBTOPSAETCS.

3amkayTas ¢urypa 1-2-3-4-1 sBisercs TEOPETUYECKOW WHAMKATOPHOW JUarpamMmoin
KOMIIpeccopa.

JIroOble  HEMCNPaBHOCTH, KOTOpbIe MOSBISAIOTCS B  KOMIIpeccope  (HapylleHue
TepPMETUYHOCTH, pa3pylIeHUE MPYKUH KIIAMIAHOB, MOSBICHUE JTOMOIHUTEIBHBIX CONPOTHUBICHUN B
MMHEBMOJIMHUAX M T. 1.), NPUBOASAT K OTKIOHEHHIO (OPMBI HHAMKATOPHOW AMArpaMMbl OT
stanoHHOW. [lpu sKcrulyaranuu KoMmIpeccopa MEepUOAMYECKH CHUMAIOT €ro HHIUKATOPHYIO
IuarpamMmy U, CpaBHUBas €€ C 3TATOHHOM TuarpaMMoii, OIIEHUBAIOT €ro paboTOCIIOCOOHOCTb.

Hcnonp30BaHue B MOPLUIHEBOM KOMIIPECCOPE OJHONU pabouell Kamephl, KaK U B IMOPIIHEBBIX
Hacocax, MPUBOAMUT K CYILIECTBEHHOM Iynbcallud Mojaayu rasza. [1o3Tromy B NPOMBIIIIIEHHBIX
KOMIIPECCOPAX HCIOJIBb3YIOT HECKOJIBKO pabouux Kamep (LUIMHAPOB), KOTOPHIE pacloiaratoTcsl B
PSI UM paJuoHaIbHO. Takue KOMIPeccopbl Ha3bIBAIOTCS MHOTOLIMIIMHPOBBIMH.

OxnaxaeHue B KoMIpeccopax ObIBaeT BOASHOE M BO3AYyIIHOE. Bo3ayiiHoe oxiaxaeHue
ManodhdHeKTUBHO M TMpHUMEHseTcs B KOMIpeccopax Majoid MOIIHOCTU.B  KommpeccopHBIX
YCTaHOBKaX, TJ€ HCIOJb3YIOTCI OOBEMHBIE MHOTOCTYIEHYAThIE KOMIIPECCOpPhI, MOMHMO
BHYTPEHHETO OXJIAX/ICHUS IPUMEHSIOT BHEIIHEE C MIOMOIIBIO OXJIAJUTENIEH, B KOTOPBIX I'a3 OTAAET
TEIUIOTY Ha IyTU MEXIYy CTyNEeHsAMH. B KadecTBe TakuMx OXJIQAUTENEH Yalle BCErO0 HCIOJIB3YIOT
0ObIUHbIE TpyOUaThle TEIIIO0OMEHHUKH (paguaTopbl), B KOTOPBIX M0/ HAIIOPOM IUPKYIUPYET BOJa
WM cTienraibHas OXJIaX1aroas KUAKoCTh. Mcnonap3oBaHue U BHYTPEHHETO OXJIaXKIEHUS CHKATOTO
ra3a CyIIeCTBEHHO MOBBIIIAET SKOHOMUYHOCTh PabOThl KOMIIPECCOPOB.

. . .
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Pucynok 1 - CxeMbl IOpIIHEBBIX KOMIIPECCOPOB: @ - OAHOCTYIIEHYATOI'0 OJTHOCTOPOHHETO
JeiicTBust; O - THOCTYIIEHYATOro ABYCTOPOHHETO IEHCTBUS

ITopsinok BbINOJIHEHHUSI PA0OTHI:

1. U3yunth MeToIMYeCKue yKa3aHHs 1O BHIMOJIHEHUIO paboT

2. CocTtaBuTh TpeOOBAHUS K KOHCTPYKLIUY MOPIIHEBBIX KOMIIPECOPOB

3. M3yunTh KOHCTPYKIHIO MOPIIHEBBIX KOMIIPECCOPOB PA3IMYHOIO THIIA

4. V3yuuTh IyCcK KOMITpeccopa B paboTy

5.3anucarb B TeTpalb Ha3BaHME U HA3HAYEHHME KaKJIOrO0 JJIEMEHTAa IOPLIHEBOIO
KOMIIpeccopa, TEXHHUECKYIo XapakTepuctuky (P, Mma, Q, 1/mun).

6. OTBETUTH HA BOIPOCHL.

Uto BXOAUT B CUCTEMY MOJTOTOBKH BO3IyXa?

KaxuM 10mKHO ObITH ONTUMAIBHOE JTABIICHHE KOMIIPECCOPHOM YCTaHOBKU?

Uro Takoe kommpeccop? Kakue kiacchl Bbl 3HaeTe?

OT yero 3aBUCHT BBIOOP THIIA KOMITpeccopa?

Kax M0o)xHO nosmyunThb OoJIbLIE JaBIIEHUE?

7. 3anuumTe MOPSIOK NPOBEACHUS HCIBITAHUS TOPLUIHEBOTO KOMIIpECCOpa

8. ChopmynupyiTe BHIBOJ

Xoxa padoThI:

BrinoaHuTs 3a1aHue
3alUTUTH PAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJbTara:
Otuer o npojienaHHoi padoTe JOKEH CoAepKaTh HA3BaHUE U 11eJb pabOThl, ONIMCaHUE XOa
paloTBbI, FIIOPY.
BrIBOIBI TpE10CTaBUTH B MUCBMEHHOM (popMe.

Kpurtepumn onenku:
3a KaK[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HenpaBWIbHBIN 0TBET — () 6aJUIOB.

KadecTBeHHast OIICHKA WHIMBHYaTbHBIX
Iponent 00pa3oBaTeNbHBIX JTOCTUKECHUN
Pe3yabTaTUBHOCTH - :
(IpaBHIILHBIX OTBETOB) (oT™eTKa) BepOAJIbHBIN aHAJIOT
90 =100 5 OTJINYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
Menee 70 2 HE Y/IOBJICTBOPUTEIHLHO

Tema 3.4 Peryaupyomasi 4 BCloMoraTte/jibHasi IHEBMoOAMNNapaTypa

JlabopaTopnasi padora Ne 9
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HccnenoBanue XapakTepucTHK padoThl MHEBMOKJIANIAHA 1aBJIEHUS

Ilenp padoThl: 03HAKOMIIEHHE C MPUHIMIIOM JEWCTBHUS ITHEBMOCHCTEM, HU3y4€HUE
KOHCTPYKLMHU Y IPUHIUI A€UCTBUS THEBMOKJIAaHa JaBJIeHUS

BbinosinuB padory, Bel Oyaere:
YMETbh:

- CHUMATh XapaKTCPUCTUKU T'MAPABINYCCKUX U ITHCBMATUYCCKUX yCTpOfICTB;
- IPOCKTUPOBATH TUIIOBBIC T'HAPABIINYCCKUEC YCTpOﬁCTBa

MarepuasibHoe o0ecrieyeHue:
JlabopaTopus yueOHas "['maponpuBon u ruapoasromatuka" CI'Y-YH-C013-25J1 P-01;

3aganme: CoOpaTh YCTaHOBKY, IPUBEJCHHYIO Ha CXEME.

IMopsinok BbINOJIHEHHS PadOTHI:

1. JloctanbTe HEOOXOAUMBIC JICMEHTHI U3 SIIUKOB JIA0OPATOPHON YCTAaHOBKH.

2. Pacmonoxxure BBIOpaHHBIC 3JIEMEHTHI HAa MOHTKHOW NPOQUIBHON OCKE, Ieliecoo0pa3Ho
pasMelaTh UX TaK ke, Kak U Ha MPUHIUIHAIBHON CXeMe.

3. CoenuHHTe PIIEMEHTHI MEXIy CO0O0W C MOMOIIBIO0 MHEBMOIUIAHIOB WJIM OTKJIIOUEHHH TOJaue
CXKaTOro BO3/yXa.

4. BxirounTe mogady cKaToro Bo3ayxa M MpoBepbTe paboTy COOPAHHOM CUCTEMBI.

5. BeinoaHuTe 10MIONMHUTENbHBIE 33/JaHUs (€CITH OHU €CTh).

6. Pa3Oepute cucreMy YyIpaBJICHUS H PAa3JIOKUTE 3JIEMEHTHl TI0 CBOMM MeECTaM B SIIUKH
1a00paTOPHOI YCTaHOBKH.

7. ChopmynupyiiTe BHIBOJ.

JlonoHUTEbHBIC 3aaHUs

1. BeIxirounTe TOJAYy MHUTAHUS CKATHIM BO3IyXOM, NMOMEHSMTE MECTaMH ITHEBMOIIIAHTH,
noaxoxsmme k 3/2 pacnpenenurento (1.1). IlpoBeprbre, Kak paboTaeT cucTeMa yrnpaBieHUS
MOCJIe BKITFOUSHUS TT0Ja9M C)KATOTO BO3AyXa.

2. JloGaBuTh B MOHTaXHYIO cxeMmy mocie 3/2 pacnpemenutens (1.1) apoccenb st
PETYIUPOBKU CKOPOCTH JIBHKEHUS TIOPIIHS U MPOBEPUTH PAOOTY HOBOW CHUCTEMBI.

3. BxiounTh B MHEBMATHUYECKYI0 CXEMYy KIamaH OBICTPOTO BBIXJIONA U OCYIIECTBUTH
CJIETYIOIIYIO OTIEPAITNIO — €CJIM Ha KHOMKY pachpeeuTeNs HakKaTh KPaTKOBPEMEHHO, ITOK
WIMH]IPA BTSHETCS YaCTHYHO.
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Pucynok 1 - [IpyHuunuaneHas cxema

Xoxa padoThI:

BrinoaHuTh 3a/1aHME
3amuTUTh MPAKTUYECKYIO paboTy

®opma npeacTaBiaeHus pe3yJbTara:
Otuer o npojienaHHoON paboTe AOIKEH coAepkKaTh Ha3BaHUE U 11eJIb PadOThI, ONMCAHUE X0/1a
paloTBbI, FIIOPY.
BrIBOIBI TpeI0CTaBUTE B MUCHbMEHHOU (popMe.

Kpurtepumn onenku:
3a KaK[blid TPaBUIIbHBIN OTBET — 1 Ga.
3a HenpaBWIbHBIN 0TBET — () 6aJUIOB.

KavecTBeHHast OIICHKA WHIMBHTYaTbHBIX
Iponent 00pa3oBaTeNbHBIX JTOCTHKECHUN
pe3yIbTaTUBHOCTH -
(MIpaBHIILHBIX OTBETOB) BepOaJIbHBIN aHAJIOT
(oTMeTKa)
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
Mmenee 70 2 HE YJIOBJICTBOPHUTEIHHO
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