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1. OO0uue mojoKeHus

KontponbHo-onienounbie cpeacra (KOC) mnpegHazHaueHbl Uisi KOHTPOJS H  OIICHKH
00pa30oBaTeNbHBIX  JIOCTH)KEHUI  OOydaroLIMXCsi, OCBOMBLIMX  IpPOrpaMMy  y4eOHOH
TUCUUTUIAHBL «[ uapaBIrKay.

KOC BKIIOYAaIOT KOHTPOJIBHBIE MAaTe€pHajbl JUIsl MPOBEACHUS TEKYIIETO KOHTPOJS H
NPOMEXYTOUHOW  arrectanud B (opme  auddepeHnupoBaHHOoro 3adera. HMrTorom
Qg epeHIIMPOBAHHOTO 3a4€Ta SBJISIETCS OICHKA.

2. Pe3yabTaThbl 0OCBOECHHS JHCIUILIHHBI, MO/JIeKalINe IPOBepKe
B pe3ynbrate u3yuenus npodecCMOHaILHOTO MOAYJIS CTYIEHT JOJKEH:

YMETB!
A YIIPABJIATH allapaTypoy rUAPABIMYECKUX U IHEBMAaTUYECKUX YCTPOUCTB;
v2 OIPEEIATh BO3MOXKHbBIE HEUCIIPABHOCTH T'MJIPABIMYECKOM U THEBMAaTUYECKOW CUCTEMBI;
3HATh!
MUTaHUE TUAPABINYECKUX U THEBMATUYECKUX YCTPOICTB, KJIallaHOB, paclpeesinTeNel u
31 Jpyroil yIpasisiollel annaparypsl, LAIMHIPOB
KOHCTPYKLIUIO pacipeesIuTeIbHON U BCIOMOTaTelbHON anmnapaTypsl U HUIMH]POB;
32
KOHCTPYKLIUU peJie AaBJICHUS, U3MEPUTENbHBIX TPHUOOPOB;
33
peryiupoBaHHE YCTAHOBKH peie, MOHTaX COEAMHUTEIbHBIX TPYOOIPOBO/IOB,
34 OeclITyLepHbI MOHTaX anmnapaTypbl
35 MOHTaX M PEryJIMPOBKY cpabaThIBaHUS MyTEBbIX JaTUUKOB (KJIaraHoB)

3. OcHOBHBIE IOJIOKEHUS

Hpe,[[MCTOM OLICHKU SABJIAKOTCA YMCHHA WU 3HAHUA. KOHTpOHL U OICHKa OCYHICCTBIIACTCA C

HCIOJIb30BaHUEM CIIEIYIOMNX (POPM U METOJIOB: AJIsl TPOBEJIEHUS TEKYLIEro U pyOeKHOI0 KOHTPOIS —
mecm, npakmuyieckas paboma, 1J1sl IPOMEKYTOUHON aTTecTalluu — oughghepenyuposannwlil 3auem.
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KOHTpOJIbHO-OIIeHO‘lHOC Cpeacreo
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IIpoBepsiemble pe3yabTaThl 00y4YeHUsI: Vi, V2, 31,32, 33, 34, 35

Kpurepun oueHkun

Orenka

Kpurepun

«OT1maao» - 5

1. naH MoNHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPUIL;
2. MaTepua MOHAT U OCO3HaH;

3. Marepuan U3JI0KEH B ONPEIEICHHON JTOrMYECKON
MIOCJIEI0OBATEIbHOCTH JINTEPATYPHBIM SI3BIKOM;
4.0TBET CaMOCTOSITEIIbHBIM.

«Xopouo» - 4

1. maH mpaBUJIBHBIN OTBET HA OCHOBE U3YYEHHBIX TEOPUIA;

2. MaTepua MOHAT U OCO3HaH;

3. MaTepuas U3J0KEH B ONPEICTIEHHON JIOTHYECKOM
MOCJIEIOBATEILHOCTH JINTEPATYPHBIM SI3BIKOM;

4. nomyIiieHHbI 2-3 HEeCYIIECTBEHHBIE OIIMOKH, UCTTPABICHHBIC 110
TpeOOBaHUIO MPEToAaBaTeNsl, MM HEKOTOpasi HETIOJIHOTa OTBETA,
IEPOXOBATOCTh B U3JI0KEHUH MaTepuaa.

«Y,Z[OBJ'ICTBOpI/ITCJ'ILHO» -
3

1. MaTepuan B OCHOBHOM H3JI0KEH TIOJTHO, HO MIPH STOM JIOMYIIEHHBI 1-
2 cyIIeCcTBEHHBIE OIIUOKH;

2. OTBET HEIIOJIHBIH, TOCTPOCH HECBS3HO, C IIOMOIIBI0 HABOSIIIAX
BOIIPOCOB TIPETIOAABATEIS.

((HeYJIOBJ'I CTBOPUTCIILHO»
-2

OTBET 0OHAPYKMBAET HE3HAHUE WJIM HEMIOHUMaHUe 0OoJIbLIeH U
HanOoJiee CyleCTBeHHOM YacTuy4eOHOro MaTepuaa

CocTaBuTEeIb:

(®.1.0.) (3aHMMaemasi 10HKHOCTD)
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IIpakTuyeckas padora Ne 1
Tema :
OObeMHbIe THAPABIUYECKUE IBUTATENU. | HAPOIMINHIPHI U THAPOMOTOPHI.
3aganme: OTBETUTh Ha KOHTPOJbHBIE BOMPOCH! U TOATOTOBUTHCSA K YCTHOM 3aIIUTE MPAKTUYECKOMN
paboThl
1. Kak Ha3piBaeTcsi OOBEMHBIM THIPOABUraTeNb C BO3BPATHO-TIOCTYNATEIbHBIM JIBHXKCHHEM
BBIXOJIHOT'O 3B€HA?
2. HpOCMOTpeB BUACO MMOAIINIIINTEC HA3BaHUA 3JICMECHTOB I‘I/IIIpOLII/IJII/IH,[[pa?

4. 3a cueT Kakux JIeTanei oopazyercs repMEeTUIHOCTh PA00UNX KaMep THIPOIUINHIpa?
5. Hanumure reomeTpruyeckue napaMeTpbl THAPOLIMINHIpa?
6. UTo Takoe HOMMHAJILHOE JAaBJICHNE THIPOLUINHApa?
7. Yemy paBHo runpasiaudeckoe KII/[ runponununapa?

8. Uemy paBHO o0bemHoe KII/] ruapounamnnpa?

9. Yemy paBHo nonnoe KII/I nns rugpoumnungpa?

10. Kakue BBIACISIOT THIPOIMIIMHIPHI 110 KOHCTPYKITUU pabodero opraHa?

11. Kakue BbIIEASAIOT THAPOLMIMHIPHI IO HAIIPABIEHUIO AEHCTBUS pabodel muaKocTu?

12. Kak oO0Oo3HayaeTcs Ha cXeMax MOPIIHEBOM THAPOLMIMHAP JBYCTOPOHHErO JEHCTBUS C
JBYXCTOPOHHUM IITOKOM?

13. Kak o603HavaeTcst Ha cxeMax MOPIIHEBON THAPOLMIMHIP OJHOCTOPOHHETO JIeiicTBUA?

14. Kak oOo3Hauaercs Ha cXeMmMaxX THMJIPOLMIMHAP TMOPIIHEBOIO JABYXCTOPOHHErO MAEUCTBUS C
JIBYXCTOPOHHHUM HITOKOM?

15. Kak o603Ha4aeTcst Ha cxeMax HOPIIHEBOM TeNeCKONMUYECKUIA THAPOLMINHIP?

Oovemnvie cuopasnuueckue osuzamenu. I'uopoyununopel.
B runpaBniueckomM ABUraTelne MpOUCXOAUT MpeoOpa3oBaHUe YHEPTHH TTOTOKA KHUIKOCTH B
MEXaHUYECKYIO paboTy: TIOJJBOTUTCS KHUIKOCTH TIOJ] IABJICHUEM, a Ha BBIXOJIE HIMEET MECTO
BO3BPATHO-IOCTYIATEILHOE WM BpallaTeabHOE IBUKEHUE BBIXOAHOTO 3BeHa. [To xapakTepy
JIBUKEHHSI BBIXOJTHOTO 3BEHA U3 OOBEMHBIX THAPOJBUTATENEH BBIICISIOT ABE OOJBIINE TPYIIIIBI:
2uopasnuiecKue YUIUHOpsl (CUOPOYUTUHOPHL) U 2UOPABIULECKUE MOMOPbL (2UOPOMOMOPDL).
T'uopagnuueckum yunundpom Ha3biBaeTcs 00BEMHBIN THUIPOBUTATENb C BO3BPATHO-
MOCTyHAaTEeNbHBIM JIBHYKEHUEM BBIXOTHOTO 3BEHA.
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CxeMbl THAPOLIWJIHHAIPOB H MX YCIOBHBIe rpachHyecKyie 0803HAYEHHA!

@ — HOPUIHEeBOTO QAHOCTOPOHHErC NeHCTBHA, § — MOPLIHEBOTO ABYXCTOPOHHETO e~
CTBHA; § — TMOPLIHEBOTO IBYXCTOPOHHEFO ACHCTBHM ¢ NBYXCTOPOHHHM LWITOKOM; 2 —
[TYHEPHAOrO, ¢ — TeNeCKoMHYECKOro
I1o HanpaBJieHNI0 AelicTBUSI padoyeil JKUAKOCTH BCE TUIPOIMIIHH/PHI TIOPA3ACISIOT Ha JIBE
IPYHIbL: 0OHOCMOPOHHE20 U O8YXCIMOPOHHE20 OeUCMBUs].
Ha paGounii opran ruipolluInHApPa OJHOCTOPOHHETO IEHCTBUS )KUJIKOCTh MOXKET OKa3bIBaTh
JIaBJICHHUE TOJIBKO C OJHON CTOPOHEI, (CXema pHcC. 4, 2, 0). B 3Tux nunuHapax JBUKEHHUE OPIITHS B
OJIHY CTOpOHY o0OecreunBaeTcs 3a CYeT KUIAKOCTH, TTOJIBOAMMON B TIOJIOCTh, @ 00paTHOE MepeMelIeHne
— JIPYTUM CITIOCOOOM — 3a CYET MPYXKUHBI (CM. PUC. @) UK Beca rpy3a MPH BEPTUKATLHOM JBUKCHHUH
nopiHs (CM. puc. 0). llepemewenue paboueco opeana cudpoYUIUHOPa 08YXCMOPOHHE20 OelUCmeus 6
000ux HanpasneHusax obecneuusaemcs 3a cuem padoueil xcuokocmu (puc.o,8). B Takux
THIPOIIMIIUH/IPAX KUIAKOCTD MOJIBOIUTCS KaK B JICBYIO MOJIOCTh, TaK U B TIPABYIO.
[M'upounanHAPEI MOAPA3AENAIOTCS TAKKE RO KOHCmpPYKyuu padouezo opzana. Hanbomnbiiee
pacipocTpaHeHHE MOTYYHIN THIPOLUUIHHIPHI C padOYUM OPTaHOM B BUAE | MOPIIHS WK 2
TUTYHKepa, MPUYeM MOPIIHEBbIE THAPOIMINHAPHI MOTYT OBITh BBIITOJIHEHBI C OJTHOCTOPOHHUM (CM.
puc. a, 6) Wi IBYXCTOPOHHHUM IITOKOM (CM. PHC. B), a IIYHXEPHbIE TUAPOIMIUHIPHI MOTYT OBITh
TOJILKO OJTHOCTOPOHHETO ACHCTBUS U C OJHOCTOPOHHUM IIITOKOM (CM. PHUC. T)
Ilo xapakmepy xo00a 6b1xX00H020 36€Ha 2UOPOYUIUHOPBL OeNAMCA HA OOHOCMYneHYamsie u
meneckonuyeckue (MHo2ocmynenyamoie). ONHOCTYNIEHYAThIE TUAPOLMIIMHAPHI - HA pUC.a—2.
Teneckonu-ueckue 2uOpOYUIUHOPLL NPEOCMABTIAIOM COOOU HECKOJIbKO BCMABNIEHHbIX OpYe 8 Opyea
nopwHet (Ha puc.0 TIPUBEICHA CXeMa JBYXCTYIIEHYATOTO TEJIECKOMMYECKOTO THIPOIMINH/IPA
OJIHOCTOPOHHETO JIEUCTBHUS).
Teneckonuveckue rTUAPOIMIIMHIPHI HCIIONB3YIOTCS MPU YCTAHOBOYHOM JJTMHE TUAPOIMIMHIPA MEHEe
TpebyeMoro xojia mMToKa. B TakoM THAPOLUIUHAPE MOPIIHU BBIIBUTAIOTCS TIOCTIEI0BATENBHO APYT 32
JIPyTOM.
Hoanwui KII/{ 2uopoyununopos onpenensercs B nepByro ouepenpb mexannueckuM KII/, kotopsriit
JUTst OOBIIMHCTBA KOHCTPYKIUH coctasiser 0,85...0,95. I'uopasnuueckue nomepu B MATUHIPAX
MPaKTUYECKH OTCYTCTBYIOT, U TunpaBiandeckuid KIIJ[ nr = 1. O0bemMHBIC MOTEPU B pacCMaTPUBAEMBIX
YCTpPOMCTBaX MOTYT UMETh MECTO B 3a30p€ MEKIY MOPLIHEM U HUIUHAPOM. OHAKO NP YIUIOTHEHUU
ATOTO MECTa PE3MHOBBIMH KOJIBIIAMH WJIM MaH)KeTaMH OHU MaJjbl. Toraa oosemubiit KITJ Takke
MOXHO CYMTaTh paBHbIM eaunuiie (M0 = 1).



/lee ocnosnvie popmynvl pacuema nepenada 0as1eHull Ha 2UOPOUUIUHOPE: HA TIPUMEPE
TUIPOLMIINH/IPA IBYXCTOPOHHETO JIEUCTBUS C OJTHOCTOPOHHUM IITOKOM. | CBsI3bIBaeT cuiy F Ha
ITOKE W Mepenaj AaBjieHui Ha ruapouuiaubaape Ap = pl - p2.

!
l%: +E*/S"_Sm
. ﬁ ==
i} ';'.I N - 1. F
_;*:E ; =
H |
I

- —— -
Cxema 14 pacyera ne-
penana AaBAcHWH HA THAPOLM-
AHHApE
F = ApSym

rae S — a¢deKkTUBHAS IJI0MA/Ib, HA KOTOPYIO JEHCTBYET MOIBOIUMOE JIaBJICHUE.

[pu nBMOKEHMH )KUAKOCTH CIICBA HAMPABO (CM. PUC.) 3TOW TUIOLIA b0 SBISIETCS IUIOIIAb TOPUIHS (S
= Sm), a npu 0OpPaTHOM JIBUKEHUHM — ILUIOMIA b MOPIIHS 332 BBIYETOM ILIOIIaau mToka (S= Sn- Swu).
2 ¢opmyIa CBA3BIBAET PACXO/] U CKOPOCTb JABMKECHUS MTOPILHS:

Q=V.S. L

Mo

|
Q' =V, (Sy — Sw)—.

0
dopmyiia 3anMcaHa B IByX BapuaHTax, TaKk KaKk pacXobl 10 THAPOLMIMHAPA U MTOCTIE HEro pa3IvyHbl.
[MopreHp (cM. pUC.) TEpeMECTHIICS M3 HA4YaJbHOTO IMOJOXKEHHUsSI BIPABO Ha paccrosHue |, B neByro
HOJIOCTh THUAPOUMIMHIpPA TocTymiin oobeM xunkoctd W = Sml, a U3 mpaBoil MOIOCTH BBITECHUIICS
MeHbIINM 00beM W’ = (Sm — Sw)l. I3 cooTHOmenust oobemoB W u W’ cieayer, 4To pacXxosl 0 U
MI0CJIE THAPOIMINH/PA CBA3aHbI 3aBUCHUMOCTBIO

o S,

Q' Sn - Sm
JUist THAPOMIIMHPA C IBYXCTOPOHHUM IMITOKOM (cM. puc. 8) Q=Q".
IIpumeHeHne ruAPOLUIMHAPOB
[IpuMeHArOTCS B Ka4eCTBE UCIIOJHUTEIBHBIX MEXaHU3MOB Pa3JINYHbIX MAIIUH.

'uaponMauHAPsEl  HCIONB3YIOTCS  Kak — ruapoycunutenu (OycTeppl) B cHCTeMax HPHUBOJIOB
OJIOKMPOBOYHBIX (PPUKIIMOHOB M JHUCKOBBIX TOPMO30B, IUIAHETAPHBIX MEXAaHHW3MOB IOBOPOTA, B
KOpoOke mepenay [yl MEepeKIIoueHHUs] CKOpPOCTel mepenHero xoja (cepBoOycTepbl), B MEXaHU3MeE
BKJIIOYECHHUS TJABHOTO (PPUKIIMOHA, B KauecTBE pabouuX IMJIMHAPOB KOJECHBIX TOPMO30B, B KaUeCTBE
THIPOYCHIINTENEeH Pyl MOBOpoTa Ha Beex Tskenbix rpy3oBukax (KamA3, KpA3 u np.), a Takxke B
HEKOTOPBIX MOJIEJSX JIETKOBBIX aBTOMOOMIIEH.

Bpi0op TMIA M THIIapa3Mepa CUJIOBOT0 HWJIHHAPA
Tun ruapoumnIUHApPa 1 HOMUHAIBHOE paboyee naBieHUe PHOM BBIOMpaeTCs UCXOS U3 TEXHUYECKOTO
3aJaHus. Ha3HAUYCHUA, OIIMCaHUA yCJIOBPIfI Cro SKCIryaTallu; OCHOBHBIX TCXHHUYCCKUX TpGGOBaHHﬁ,
BKJIIOYAIOLIUX XapaKTep IBMXKEHUS BBIXOJHOIO 3BEHA, MAaKCUMaJIbHOE 3HAYEHUE MPEOJI0JIEBAEMOM
Harpy3KH, AMana3oH PeryIupOBaHUs CKOPOCTH, TPeOOBAaHNUS K ee CTaOMIBHOCTH; U T.I1.



[To HOMUHAITEHBIM JaBJICHHEM TOHUMAIOT HAWOOJIbIIEe JaBJICHUE, TPH KOTOPOM YCTPOMCTBO TOJIKHO
paboTaTh B TEUYEHHE YCTAHOBICHHOTO CPOKa CIY)KOBI C COXpaHCHHEM IapaMeTpOB B 3aJaHHBIX
npezenax.

Jlanee BBIOMPAIOT THAPOLUMIMHIP W3 CYIIECTBYIONIETO B Karajore TumopasmMepHoro psiaa. [Ipu stom
MaKCUMAaJIbHBIA PabOYMii mepernaj JaBjieHUs Ha TUAPOIMINHIpe APrip Ha mpeaBapuTeNbHONW CTaauu
pacuera npuHuMaioT Ha 10..20 % MeHblIe BHIOpaHHOTO 3HAa4YeHUs PHOM, yYUTHIBash BO3MOXHBIE
MOTEPH JABICHHS B THIPOCHCTEME.

lManpounnuHap moaOUpaeTcs Mo HeOOXOAUMOMY TIEPEMEIICHHUIO ITOKA U 110 3PGEKTUBHON TIOMIAAN
MOPIIHS S, pacueTHOE 3HAYCHUE KOTOPOI ONpPeAeSIoT U3 (GOpMyIIHI :

s=—f
APy Mimuy

rie F u  mMI — COOTBETCTBEHHO MaKCHMaJlbHas CHJIa Ha INTOKE THAPOIMIMHApPA U €ro
mexannueckuit KITJI.
Ha ocHOBaHMM MONYYEHHOTO 3HAUEHUS S W3 KaTajora BBIOMPASTCS THAPOUMIUHAP, y KOTOPOTO
s¢deKTUBHAS TUIOMIAh IOPUTHS HE MEHBIIE PACYETHOM.
I'eomeTpuueckue mapameTpsol
o Jluamemp nopwns (TUIB3BI), HHOTJIA €0 HA3BIBAIOT JHAMETPOM THAPOIIMHApPA, HauOojee
pacrpocTpaHHEHHBIMU sBIISIIOTCS auameTpsl: 10, 12, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125,
160, 200, 250, 320, 400, 500, 620, 800 MULTUMETPOB.
e Jluamemp wmoka, CTaHAAPTHU3UPOBAHBI CIEAYIOIIME TUAMETPHI IITOKOB THIPABIUYECKUX
uuuHapoB: 4, 5, 6, 8, 10, 12, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160, 200, 250, 320, 400,
500, 630, 800 MmITUMETPOB.
e X00 - BeMYMHA MAaKCHUMaJIHbHO BO3MOXHOTO ITEPEMEIICHUS TTOPITHS CO MITOKOM WIIH ILTyHXepa
THIPOIIAIINH IpA
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IIpakTnyeckas padora Ne 2
Tema:

.Arperarsl pacnpeaeneHus KUIKOCTH.
3ananne: OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI UCIOJB3Ys Pa3/laTOYHbI MaTepHall
1. /Ins yero nmpeaHa3HavYeHbI THApOANNapaThl?
2. Buzpl rupoannapaToB M0 XapaKTepy BHITOIHEHUS CBOUX (DYHKIIHHA.
3. Kak Ha3bBaeTcs cedyeHHE TIOTOKa, IUIOMIAJh KOTOPOTO OIpenenseT pacxon paboueit
KHUJIKOCTH, MPOXOASIIEH Yepe3 rupoannapar?
4. T'mppoamnmapaT, B KOTOPOM HW3MEHEHHE IIOTOKA IPOUCXOJUT 3@ CUET YaCTUYHOIO
OTKPBITHS HJIU TIEPEKPBITUS IPOXOJHOTO CEYCHHUS?
5. I'mppoanmapar, B KOTOPOM M3MEHEHHME IIOTOKA IPOUCXOJUT 3a CYET IIOJHOIO OTKPBITUSA
WM NIEPEKPBITUS IPOXOJHOIO CEYCHUA?



6. Jleramp wiM rpynna JAeTajel, NOpH MEPEeMENICHUH KOTOPBIX YACTUYHO WM TOJHOCTHIO
MepEeKPHIBAETCs MMPOXOAHOE CEUEHHUE rupoanmnapara?

7. Ha xakue BUAbI IO KOHCTPYKIUHU JIETATCS 3aMOPHO-PETYIUPYIOIINE JIEMEHTHI?

8.OCHOBHBIE ITapaMEeTPbl TUAPOANTIAPATOB.

9. Ha xakue kiacchl oJIpa3elisioTcs BCe THAPOAaInapaTsl?

10 Kak Ha3piBaeTCs yCTPOMCTBO, NpEAHA3HAYEHHOE JJisi CHIDKEHUS JIaBJICHUS B IIOTOKE
paboueii KuaKocTh?

11. Kakue rumpoapoccenu OBIBAIOT B 3aBHCHUMOCTH OT Ieperajia JaBJICHUS W pacxoja paboueit

JKUJKOCTH?

12. HepoctaTku TUHEHHBIX TUIPOAPOCCEIICH?

13. Ilapamerp, KOTOpBI  TpaKTHYECKH HE  BIMSAET Ha  pabOTy  KBaJapaTUYHOTO
rugpoapoccens?

14. Kak Ha3bIBaeTCsl MPOCTEUILINN KBaAPATUUYHBIA THIPOAPOCCEID?

15. Kak Ha3piBaeTCsl TUAPOIPOCCENb COCTOSAMIMIA W3 Habopa mmIaid, OTBEpCTHS B KOTOPBIX
CMEILEHBI IPYT OTHOCUTEIBHO Apyra?

16. Kakue 351eMeHTBI UCTIONB3YIOTCS B PEryJTUPYEMBIX THIPOIAPOCCEIIAX?

17. Kak HaspIBaeTCsl THApOANIapaT, W3MEHSIOIMN HamlpaBiIeHUs IOTOKa pabodel KHUIKOCTH
B JIBYX WK 00Jiee THAPOJIMHUAX IPU HAJTMYMU BHELIHETO YIPaBJISIOLIEro Bo3AeicTBrA?

18. Kakoii ruapopacnpeenTenb Ha3bIBA€TCs HATPABIISIOLIAN?

19. Kakue ruzgpopacnpenenuTend ObIBAIOT B 3aBUCUMOCTH OT KOHCTPYKLMH  3allOpHO-
PEryJIupyroILero 3JeMeHTa?

20. Kakue runpopacnpenenuTenu ObIBaOT B 3aBUCHMOCTH OT YKCJIa BHEITHUX THAPOIMHUN?

21. Kakwe ruapopacnpenenuTeNd OBIBAIOT B 3aBHCHMOCTH OT YHCIA XapaKTEPHBIX MMO3UIHUN
3.p.3.?

22. Kakue rugpopacupeenuTenan ObIBaloT B 3aBUCUMOCTH OT BH/Ia YIIPaBICHUS?

23. Kakue rugpopacupeenuTena ObIBaloT B 3aBUCUMOCTH OT YUCIa 3.p.3.7

24 Kaxkoii ruzipopacnpenenuTens 1300paxeH Ha cxeme?

25. Yro obo3HauaeT apods 4\3?

26. Uto o3nauaet apods 2\27?

27. Yo o3nauaer apods 3\27?

28. Tmapopacmpenenutenb OOECIEUMBAIOIIUN HM3MEHEHHE HANpaBJIEHUS JBWKEHUS M pacxoja
KHUJIKOCTU B HECKOJIBKUX THJIPOJIMHUIX OJTHOBPEMEHHO B COOTBETCTBUU C BHEIIHUM yNp28

29. [IpeumyiecTBa APOCCEIUPYIOMIETO THAPOPACTIPEICTUTEIS.

30. Hegoctatku ApOoCCENMpPYIOMIEro TUAPOpacpe1eTuTeNs.

31. O603HavyeHne Ha cXxeMax JAPOCCENIUPYIOLIETO THIPOPACIPENSTUTENS.

32. JlmameTp yCIIOBHOIO IpOX0JAa, INPHU KOTOPOM MPUMEHSIOTCS THUAPOPACIPEAETUTENN C
3JIEKTPOHHBIM YIIPaBJICHUEM

IIpakTHyeckas padora Ne 3
Tema:
Hampasnsromue u agpoccenupyroniye ruapopacnpeaenutenu. [ uapopacnpeaenuTenu ¢
ANEKTPUYECKUM YIPABICHUEM
3ananue : OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI , UCIIOJb3Ysl pa3laTOUYHbIM MaTepHua
1. IIpenHa3HaueHue peryamupyemMoro ruipornpuBoa.
2. Kakue ruponpuBOabl OTHOCATCS K PETYJIUPYEMBIM?
3. CrnocoObl U3MEHEHHUSI CKOPOCTH BBIXOHOTO 3BeHA?



4. Kaxoil crmoco0 HM3MEHEHHs] CKOpPOCTH BBIXOJHOTO 3BEHAa MpPHUMEHSETCS B TUIPOINPHUBOJAX C
HEperyaupyeMbIMU THAPOMAIIHAMU?

5. Kak ompenensiercst cKopocTh ABMKEHUS IITOKA THAPOLMIMHApA MPU NapauieIbHOM BKIIIOUYEHHUU
rugpoapoccens?

6. Kak onpenensiercst CKOpocTh ABM)KEHUS IITOKA THAPOLMINHAPA IPU MOCIEA0BATEILHOM
BKJIFOYEHUU THIPOAPOCCEIIS?

7. Kakoii crioco® u3MeHeHHsI CKOPOCTH BBIXOAHOTO 3BE€HA MPUMEHSETCS B THPONPUBOJIAX 32

cueT U3MeHeHus pabodero oobema 1ud0 Hacoca?

8. Kak onpenensiercs mapaMeTp peryinpoBaHus pabouero oobemMa ruipoOManinHbI?

9. [Ipenen 3HaueHuUs mapaMeTpa PeryIupoBaHus paboyero oo6beMa ruIpoManInHbI?

10. . Yro 3a BenuumHa nr?

11. Yro 3a BenmnuuHa nH?

12. Yro 3a BenmnuuHa eH?

13. . Yro 3a BenuuuHa er?

14. Ilpu xakoM criocoOe U3MEHEHHSI CKOPOCTH BBIXO/IHOTO 3BE€HA JOCTUTAETCS

HCIOJIb30BAHUEM BMECTO HEPETYJIUPYEMOr0 Hacoca — PEryJIMPYEMbIM C PETYIATOPOM MObIYU?

15. CyiiecTBeHHBINH HEAOCTATOK PETYIUPYEMbIX TUAPOMAILINH?

16. Kakue HacoChl MPUMEHSIOTCS B THIPONIPOBOJIE C 00BEMHO-IPOCCETbHBIM PETyTUpPOBaHUEM ?

IIpakTnueckas padora Ne 4
Tema:
Perynupyronye HanopHble U PEAYKIHMOHHBIE THIPOKJIAIIAHBI
3ananue: OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCHI UCIOJIb3Ysl pa3JaTOYHbIA MaTepua

1. Kak HazpiBaeTcs rujpoanmnapaT, B KOTOPOM IPOXOJHOE CeYeHHE (IOJIOKEHHE
3aMOPHO-PETYIUPYIOLIETO IEMEHTa) U3MEHSIETCSl OT BO3/IEHCTBHSI TOTOKA pabouel KUAKOCTH?

2. Kakue ruapoxianaHbl pasjinyaioT MO XapakTepy BO3IEHCTBUS MOTOKa paboueit
KUIKOCTU?

3. Kak wu3MeHseTcs IpPOXOJHOE CEUEHUE B TUAPOKJIANAHE [ABIEHUS MPSIMOIO
nencTBus?

4. Urto npeacTaBisitoT coO0 I'HIpOKIIaNiaHbl JaBI€HUs HENPSIMOTo JeHCTBU?

5. ['ne ncnonp3yroTes npeaoXpaHuTeNbHbIE THAPOKIIATIAHbI?

6. ['ne ycTaHaBIMBaIOT NpPEJOXPAHUTEIbHBIE TUAPOKJIANaHbl JABICHHUS HEIPSIMOIO
nencTBus?

7. Kak Ha3piBaeTCsi HAMOPHBIN THUAPOKIIANAH, MPEJHA3HAUYECHHBINH IS MOJICPHKAHUS

33JJaHHOTO JIaBJIEHWS Ha BXOJE B KJAllaH 3a CYET HENPEpPBIBHOTO ClIMBAa YacTH IIOTOKa
paboueixkuakocTu?

8. Kaxkne perynupyromue 31eMeHThI HCIIOIb3YIOTCS B IEPEIUBHBIX KIanaHax?

9. N3 KakMX 37€MEHTOB COCTOUT NEPETNBHON KIIAIIAH HEMPSAMOTO IEHCTBUS?

10. Kaxk Ha3bpIBaeTCsA TMApPOKIIANIAH AABJICHUS, PEIHA3HAYCHHBIN I MOA/IepKaHUs B
OTBOJMMOM ITOTOKE 3aJaHHOTO ypoBH# [aBnenus?

11. Yro n3obpaxkeHo Ha cxeme? @

[IpakTuyeckas pabora Ne 5
Tema:
BcnomorarenbHble ruapoarperarsl.
3aganue: OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI UCIIOIB3YA pa3gaTOUYHbIA MaTepral
1. 151s 9ero B 00bEMHBIX THAPOCUCTEMAX MPUMEHSIOTCS KJlalaHbl epenaaa gaBieHus?



2. Kak Ha3pIBaeTCs THAPOKIIANAH, MPeIHa3HAYCHHBIN JUIsl POMYCKAHUS KHUIKOCTH TOJBKO B
OJIHOM HaIlpaBJICHUU?
3. Kak Ha3bIBaeTCsl yCTpOMCTBO, MPEAHA3HAUYCHHOE JIJIs TPOIYCKAHMS TTOTOKA JKUJIKOCTH B

OJTHOM HallpaBJIEHUH [IPU OTCYTCTBUH YIPABJISIIOILEr0 BO3IECHCTBHS U B 00OMX HaIpaBIECHUAX
IIPU €ro HAJIMYUH.

4. Yrto nzobpaxkeHo Ha cxeme?

5. YcrpoicTBO, npeiHa3HaueHHOE IS aKKyMYJIMPOBaHUs SHEPTHH paboueit

KHUJIKOCTHU, HAXOAALIEICS O] 1aBJIECHUEM, JUIs ITOCIEAYIOLIEro BO3BpaTa 3TOM 3HEPTUU B
ruzgpocucremy?

6. Kakue ruipoakkyMysiTOpsl 10 CIIOCO0Y HAKOIIEHUsl SHEPTUU pa3IuyaroT?

7. 3a cueT yero NPOUCXOAUT BO3BPAT SHEPIUU B IPYKUHHBIX THAPOAKKYMYJIATOPAX?

8. 3a cuer yero NpoUCXOIUT BO3BpAT SHEPIMU B THEBMATHUECKUX aKKYMYJIATOPAX?

9. J1s1 yero NpUMEHSIOT APOCCENIbHBIE PETYISITOPhI pacxoa?

10. IlpennazHaueHne CUCTEMBI CUHXPOHU3ALIMH.

11. CriocoObl CHHXPOHU3ALMH IBUKECHUS?

12. Ha yeM 0CHOBaHO JPOCCEINIbHBII C110CO0 CUHXPOHU3ALMH?

13. Ha yem ocHOBaH 00bEMHBII C1OCO0 CUHXPOHU3ALMU?

14. 3a cuet yero oOBEMHBIN CITOCOO CHHXPOHU3AIUN IKOHOMUYHEH JIPOCCEIBHOTO criocoba?
15. Kakoil ruiponpuBO/Ji Ha3bIBAETCA CIACIAIIUM?

16. B kauecTBe 4ero NpUMEHSIOT CIeIALIMNA THIPOIpUBOL?

17. Kak onpenensercs kodhuuueHT ycunenus?

18. Uemy paBeH KOX(PPHUIHMEHT YCHICHHS CIIESIIEro Tuaponposoaa?

[IpakTuueckas padora Ne 6
Tema:
TpyOGorpoBoa u npucoeAMHUTENBHAS apMaTypa, FTHOKKHe TpyOOIpOBOIbI.

3a,[[aHI/ICI OtBeTHTh Ha KOHTPOJIBHBIC BOIIPOCHI UCIIOJIb3Ys pasz[aTquHﬁ MaTepuall

1. Kak Ha3pIBatoTCst TpyOONPOBO/IbI, HEOOXOIUMBIE /ISl 00bEICHEHHS OTACIBHBIX JIEMEHTOB
00BEMHOT0 THAPOIIPUBO/IA B €IUHYIO THAPOCUCTEMY?

. THIIBI THAPOIVMHUI.

. Kakue napamerpsl He0OX0IUMBI IPH pacueTe Tpydomnposoaa?

. CpenHsisi CKOPOCTh IBMIKEHUS pabodeid )KUIKOCTH BO BCACHIBAIOIIEH THAPOINHUH?

. CpenHsisi CKOPOCTh IBMIKEHUS pabode )KUIKOCTU B CIMBHON TUAPOJIUHUH?

. CpenHsisi CKOPOCTh IBMKEHUS pabodel )KUIKOCTH B HAIOPHOW TMIPOIMHUH?

. Cpennsist cKOpoCTb JBMKEHUSI pabodeil dUAKOCTU B YIPABIISIIOIIEH THAPOIUHUN?

. Uro onpenensiercs hopmynoit ?

0N N L AW

9. Kakue TpyOOTIPOBOIBI BBIJICSIOT 110 KOHCTPYKITUU?

10. C moMomIpI0 4€T0 MPOUCXOIUT COSTUHEHNE KECTKUX TPYOOIIPOBOIOB?

11. Kakue TpyObl OTHOCSTCS K AKECTKUM?

12. JIns xakux TpyO mpUMeHsieTcs naiika B MAIlIMHOCTPOSHUU?

13. Jlyg kakux TpyO MpUMEHsETCS COeJMHEHUE C Pa3BAIbLIOBKON?

14. JIns xakux TpyO IPUMEHSETCS COSTUHEHUE 110 BHYTPEHHEMY KOHYCY?

15. Jlna kakux TpyO MPUMEHSETCS] COETUHEHNE C BPE3aIOIIMMCs KOJIBIIOM?

16. Jlyns kakux TpyO IPUMEHSIETCSI COSTMHEHHE C TIOMOIIBIO (Di1aHIieB?

17. Kakue TpyOOompoBOAbI MPUMEHSIOT JIJIsI COSAMHEHUS DJIEMEHTOB THAPOIIPUBO/IA,
PacmoJIOKEHHBIX Ha MOABMKHBIX YacTAX MalluH?



18. YcTpolicTBa, peHa3HauYCHHBIE 1T 00CCTICUCHHSI TEPMETUIHOCTH COSAMHEHUIN
THIPaBIMYECKUX YCTPONCTB C LIETIbI0 IPEIOTBPATUTH MIIM YMEHBLIUTh YTEUKH KUIKOCTH
yepes 3a30phl, a TaK >K€ 3alUThI OT MONaAaHus TBEPIbIX YaCTHUII, BJard U BO3ayXa.

19. Ilpenna3znadyeHne pe3MHOBOTO YIUIOTHEHUA?

20. Ilpegna3naueHue yrjIOTHUTEIbHBIX MAHXKET?

21. [Ipeana3zHaueHue MEBPOHHBIX PE3MHOTKAHEBBIX YIUIOTHEHU.

22. [Ipeana3zHaueHue pe3nHOBOM YINIOTHUTEIHHOW MaHKEThI?

[IpakTrueckas padota Ne 7
Tema:
UreHue U COCTaBICHHUE T'MIPABIMUYECKUX CXEM
3ananue: [lonnucaTh ¥ cOCTaBUTh THAPABINYECKIE CXEMbI COTIIACHO 3aJaHUs

P,

,..__
1

1. VYkaxure OCHOBHBIC NPpHUYNHBI HCUCIIPABHOCTH.
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KontponbHas padota

Kontponbnas padota ( 60 6amioB)
1. Kakue Buabl qaBiaeHui Bl 3HaeTe ? (3 Oasa)
2. Mexanuueckue MOpuOOpHI, MNPUMEHSEMbIE B MPOU3BOJCTBEHHBIX YCIOBUSAX [UIsI H3MEpPEHUs
M30BITOYHOTO JABJICHUS B KHUIKOCTSX, Ha3bIBAIOT ..... ( 1 Gamn)
3. Teuyenue, mpu KOTOPOM KHMJIKOCTb WJIM Ta3 IMEPEMEIIAIOTCS CIOAMU O€3 IMepeMelIMBaHus M
nyJbcaluii (To ecTh 0e3 6eCopsI0UYHBIX OBICTPBIX N3MEHEHHI CKOPOCTH | JAaBlIeHHS) ..... (1 6am)
4. Teuyenue, mMpu KOTOPOM KHJIKOCTh WJIM Ta3 MEPEeMEUIAIOTCS C 3aBUXPEHUSMH U IMPOUCXOIUT
MepeMenIMBaHue CIOEB. .. ... (1 6am)
5. YKaxuTe BUABI THAPABINYECKUX COTIPOTUBIICHUH. ...(3 Oama)
6.Ilepeuncnute OCHOBHbBIE HEIOCTATKH TUAPONPUBOAA. ... (7 GaIIOB)
7.PabGounii opran, oOecreuyuBarOIIUNA 3aMOJHEHUE KaMepbl >KUJIKOCTHIO, a IOTOM €€ BBITECHEHHE,
Ha3BIBAIOT. ... ( 1 6amr)
8. MakcuManbHOE KOJIMYECTBO JKHIKOCTH, KOTOPOE HACOC MOYKET MOJIaTh 3a OJUH LUK PaOoTHI....(1
Oarm)
9.ITo xapakTepy BbITeCHEHHsI paboueii )KUAKOCTH 0O BEMHBIE HACOCHI JCTSTCS Ha:. . ... ( 2 Gayma)
... (7 6amnoB)

11. [TognummmTe Ha3BaHUS SJAEMEHTOB. ... (6 0aIoB)
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12. IToanuimmTe Ha3BaHUS dJAEMEHTOB. ..( 5 0aIoB)
! 24 12 I3

13. 3a cuer 4ero co3gaeTcsi FepMETUYHOCTh PA0OUUX Kamep B IectepeHHoM Hacoce?.... (1 6armm)

14 ITognummmTe Ha3BaHUS JIEMEHTOB .... (6 0aIoB)
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15. Kakue ObIBaIOT IIECTEPEHHBIC HACOCHI 110 BUAY 3alETUICHUA? ...... (2 Gaa)
16.IToanuimmTe Ha3BaHMS SJIEMEHTOB. . ... ( 6 0aIoB)



17 ITognuimmTe Ha3BaHMs JIEMEHTOB. ... ( 7 0aIoB)
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18. Kakoii ruapaBinnyeckuii aeMeHT n3o0pakeH Ha pucyHke? (1 6amn)
A)bunbtp;

B)TennooOMeHHUK; I

B)runposzamox;
I') xnanan oOpaTHBI.

19. Kakue ruapaBIndecKue 3JIeMEHTH H300pakeHbI Ha pUcyHKe? (6 0aioRB)
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6. Ilepeyenbr MaTepuaioB, 000PYI0BAHUA U UHPOPMAUMOHHBIX HCTOYHUKOB, UCIOJIb3yeMbIX B
aTTecTalliy Mo AUCUMUILIMHE

Jlureparypa:

1. T'anmun H. C. OcuoBel ['uapaBnuku u ruaponpuBoaa. YdedHoe mocodue. OMcK:
CubA N, 2006. — 141 c.

2. BmH K. C. Cxembl THAPABINYECKUE IPUHIUITHAIIBHBIE. YUEeOHO - METOIUYECKOE
nocobue. MxeBck: Y amyprckuit yausepeutert, 2012. — 40 c.

3. Kopmaues B. I1., Auapusic A. A., [lepexunun A. U. Kpacnosipck: Cu6l'TY, 2012. —
164 c.

4. Jlenemxkun A. B., MuxaiinoB A. A. ['mapaBinueckre U MHEBMAaTUYECKUE CUCTEMBI. M..:
Axanemus, 2004. — 336 c.

5. Kopnon M. 4., Cumakun B.1., I'opemnuk WU.JI. I'mapasnuka. Yue6Hoe mocodue.
Ilenza: III'Y, 2005.- 189 c.

6. Hukutun O. @. I'mapasnuka u 'maponuesmonpusoa. M.: MI'TY um. H.O.baymana,
2010.-414 c.

7. OxcHep X., Opeiitar P, 'alic X. u ap. ['maponpusoa. OCHOBBI 1 KOMIOHEHTHI. bomn
Pekcpot AI' CepBuc Apromartuzanus Junakruka ['epmanus, 2003. — 323 c.

OobopynoBanmue:
—  MynpTUMEIUNHBIN KOMITBIOTED
— Ilpuntep
— Ckanep
— Pacnamnas MmarauTHas 1ocka
—  DKCHO3ULMOHHBINA SKpaH
— CeteBoii pUIBTp - YATUHUTEND
— Cron nns npoexkTopa
— Kononku



JIucer coracoBanus

Jonmosinenust u u3MeHeHusi K kKoMiuiekTy KOC Ha y4yeOHbIii rojg

Hononnenns u wu3MmeneHuss k kommiekty KOC na 2020 — 2021. yueOHblii TOm 1O
poheCCUOHATTELHOMY MOTYJTIO

Jononnenus u uamenenus B kommuiekre KOC oOcyxaensl Ha 3acenannu MK

« » 20 1. (mpotokom Ne ).

[Ipencenarens MK Ucakosa O.B.
(moamuck)




