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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-7 CnocoGeH mpuMEHSTh COBPEMEHHBIC KOJIOTHYHBIE ¥ 0€30MacHbIe METOIbI

palMOHAIBHOTO UCTOIB30BAHUS CHIPHEBBIX M YHEPTETUUECKUX PECYPCOB B MAIIMHOCTPOCHUH
NJI-1 Cnocoben npou3BoAUThH BEIOOP 000PYAOBaHUS U €0 pexuMa QYHKIIMOHUPOBAHUS IS
obecrnevyeHns ONTUMAIILHOTO SHETPONOTPEOICHUS MPUBOJOB MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB

2. OIIK-11 CnocobeHn pa3pabaTeiBaTh ¥ MPUMEHSTH alITOPUTMBI U COBPEMEHHBIE IU(POBBIE
IPOTrpaMMHBIE METO/IbI PACUETOB U MPOEKTUPOBAHUS OT/AEIbHBIX YCTPOMCTB U MOACUCTEM
MEXATPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM C UCIIOJIb30BAHUEM CTaHIAPTHBIX UCIIOJIHUTENbHBIX
U YIPABJISIOIINX YCTPONCTB, CPEACTB AaBTOMATUKU, U3MEPUTEIBHON U BHIYNUCIUTEIbHON TEXHUKU
B COOTBETCTBHH C TEXHHUECKUM 3a/laHUEeM, pa3pabaTeiBaTh MU(PPOBBIE aJTOPUTMBI M IPOTPAMMBI
ylpaByieHUs] pOOOTOTEXHHUUECKUX CUCTEM

NJI-2 CriocobeH mpoBOIUTH pacyeT MOTPEOHBIX XapaKTEPUCTHK MPUBOJOB U OCYIIECTBIISTh

0100p KOMIUIEKTYIOLIMX HAa OCHOBAaHUM LIUKJIOIpaMMbl pab0oThl MEXaTPOHHOM WIIH

POOOTOTEXHUYECKON CHCTEMBI

K BKJIFOYACT:

AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: ITucemenHas padora
1. ®opmupoBaHue HUKIOTPaMMBbl paObOThl, (PYHKIIMOHATBHON U MPUHLIUIIAATBHON CXEMBbI
I'TIC mpomsinieHHOro podora. 3amuTa sadopaTopHbix padot (IIpoBepounas pabora)

®Popma peanmszanuu: [Iposepka 3ananus
1. AsporunpoarHaMu4ecKre NPUHIMIBI PyHKIIMOHUpOBaHUS OcHOBHBIX yacTeit ['TIC.
[Torepu sneprun B ocHoBHBIX YacTax ['TIC. Pacuér noteps sHEpruu B ruipo- u
ITHEBMOJIMHUSAX JUIS PA3IMYHBIX PeXKUMOB JIBUKEHUS pabounx Tei. CoBMecTHas paboTa
MCTOYHHKA U TToTpeduTens runposneprun. ([Iposepounas padora)
2. Bemmonnenue u 3amuta PI'P (pacuetno-rpaduueckoit pabotsl). (PacuetHo-rpaduyeckas
pabora)
3. Pacuér 6a30BbIX MapaMETPOB U NOCTPOCHHUE FHEPTETUUECKUX U PEryIMPOBOUHBIX
XapaKTEPUCTHK TUJIPABINYECKUX MALINH U THAPONPUBOIA O€3 peryIupOoBaHuUs U C
MaluHHBIM perynupoBanueM. (IIpoBepounas pabora)
4. Pacuét 6a30BBIX MapaMETPOB MAITUHHO-AMNAPATHON 0a3bl M THIPOIIPHUBOIA C
JpoccebHBIM perynupoBanueM. (Pemienue 3amay)

BPC aucuuniauHbl

7 ceMecTp
Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Pa3nen nucnuIninHbl Nnnekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5




| Cpox KM:

12

15

15

@yHKIMOHAIbHAS CTPYKTYpPA FMAPO-U THEBMOIPUBOAA
MxPtV. Tepmunosnorus. Pa6oune tena I'TITI. Pacuér
THJIPO- ¥ MTHEBMOIMHUE. PaboTa nCTOYHMKA THAPOIHEPTUN
Ha CETh

@yHKIMOHANbHASI CTPYKTYpPA FMAPO-U THEBMOIPUBOA
MxPtVY. Tepmunomnorus. Pa6oune tena I'TII. Pacuér
THJIPO- ¥ MTHEBMOJIMHUE. PaboTa nCTOYHMKA THAPOIHEPTUN
Ha CETh

O0béMHBIE TuApo- 1 nHeBMoMaluHbl B ['TIIT MxPTVY

O0béMHBIE TuApo- 1 nHeBMoMauHbl B ['TIIT MxPTVY

I'unpo- u neeBmoanmaparypa ['TIIT MxPTVy

I'mnpo- u nueBmoanmaparypa I'TIII MxPTyY

[Tpuntmmne! u ciocoOs! ynpasneHus u pacuéra ['TIIT MxPTVY.
Hanéxnocts u xuByuects I'TII1. CoBpemeHHOE cOoCcTOSIHME U
nepcniekTuBbl pa3sutust ['TII1.

[Tpunummne! 1 crioco6s! ynpasneHus u pacuéra I'TIIT MxPTVY.
Hanéxnocts u xuByuects ['TII1. CoBpemeHnHOE cocTosiHuE U
nepcnektussl pazsutus 1T

Bec KM:

20

20

20

20

20

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE

OIIK-7 N-lomxk-7 Criocoben | 3HaTh: AbdporuapouHaMUYeCKIe TPUHIUIB (PYHKIIMOHUPOBAHHS OCHOBHBIX
NPOU3BOIUTH BBIOOD | YCTPOICTBO, IPUHIIUIL yacteil ['TIC. ITorepu sneprun B ocHoBHbIX yacTsax [ TIC. Pacuér norepn
o0opynoBaHus u €ro | IeUCTBUS, CPABHUTEIIbHBIC SHEPrUM B TUJPO- U MHEBMOJIMHUAX JIJISl Pa3JIMYHbIX PEXKUMOB JIBHKECHUS
pexxnMa XapaKTEpUCTHKH, pabouux Tes. CoBmecTHast paboTa UCTOUHUKA U TOTPEOUTEINIS
(YHKIIMOHUPOBAHMUSI JUISL | IPEUMYILECTBA U runposrepruu. (I[Iposepounas padora)
o0ecreyeHns ONTUMAJIbHOIO | HEIOCTATKH, BOZMOKHBIE U
HHETPOINOTPeOIeHUS MPEINOYTHTEIbHBIE 001aCTH
NPUBOJIOB MEXaTpoHHBIX | | mpuMeHenus ['TII u
POOOTOTEXHUUECKUX MalIMHHO-aNnapaTHOW 0a3bl
YCTPOMCTB puBoA0B B MXPTY

OIlK-11 NJI-20mk-11 CriocobeH | YMeTsb: AsporuipoJuHaMU4ecKie NPUHIUIBI (YHKIIMOHUPOBAHNS OCHOBHBIX
IPOBOJUTH pacyeT | BBIINOJIHATH PacyET yacrtei ['TIC. Tlorepu sneprun B ocHoBHBIX yacTsax ['TIC. Pacuér noreps

NOTPEOHBIX XaPAKTEPUCTUK
IPUBOIOB M OCYILECTBIISATH
10/100p KOMIUIEKTYIOLIUX Ha
OCHOBAaHHUU  ITUKJIOIPaAMMBbI
paboThl MEXaTPOHHOW WJIN
POOOTOTEXHUYECKOM
CHCTEMBI

MalIMHHO-aNnapaTHOW 6a3bl
THJIponpuBoja 6e3
perynupoBaHusi, ¢
JPOCCENIBHBIM ¥ MalTUHHBIM
peryiIupoBaHueM
OCYILIECTBIIATH
komrutekTanuo ['TIIT
HEOO0XOAUMBIMU TUIPO-U
MTHEBMOMaAIIIMHAMHU, a TaKKe
TUJIPO- U
ITHEBMOANMAapaTypOu,
COCTABJISATh CIIEUU(UKAITIH
I'TII

SHEPTUHU B TUAPO- ¥ THEBMOJMHHSX JIJIsl PA3IMYHBIX PEKUMOB JIBIKCHHS
pabouux Tesn. CoBmecTHast pab0oTa UCTOUHUKA U TOTPEOUTENS
ruaposnepruu. (IIposepounas padora)

Pacuér 6a30BbIX MapaMeTpoOB U MOCTPOECHUE IHEPIeTUUECKUX U
PETyIUPOBOYHBIX XapaKTEPUCTHK THAPABINYESCKIX MAITUH U
THJIpONpUBO/ia 0€3 PeryIupoBaHUs U C MAIIMHHBIM PEryJINPOBAaHUEM.
(ITpoBepounas paboTta)

Pacuér 6a30BbIX MapaMeTpOB MALTMHHO-ANIAPATHON 06a3bl ¥ I'MIPONPUBOJIA
C IpocceNbHBIM perynupoBanueM. (Pemenue 3amayq)

dopMupoBaHUE HUKIOTPaMMbI paObOThl, PYHKIIMOHAIBHON 1
npuHiunuansHoit cxemsl [ TIC mpomsiniuieHHOTO poboTa. 3amuTa
nabopaTopHbIx padot (IIpoBepounas pabora)

Brimonnenue u 3anura PI'P (pacuetHo-rpadudeckoit pabotsr). (PacueTHo-

5




BBIIIOJIHATB PACYET
SHEPreTUYECKUX U
PEryJIupoBOY-HBIX
XapaKTepUCTUK MALIUH U
armaparos ['TI B
MaCIOPTHBIX U Ha
HEpaCUYETHBIX PEKUMAX
9KCIUTyaTaluy YCTPONUCTB
COCTaBJIATh LIMKJIOIPaMMBI
pabOoThI UCIIOTHUTENBHBIX
YCTPOMCTB, pa3padaThiBaTh
PUHLIUIIHATIbHBIE
TUIPaBIMYECKUE U
[THEBMAaTUYECKHUE CXEMBI
I'TII

rpadudeckas pabora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. AsporuapoanHaMmuyeckue NPUHIUNBI GYHKIMOHUPOBAHUS OCHOBHBIX YacTeH
I'TIC. Ilorepu 3Hepruu B ocHOBHBIX YacTax ['TIC. Pacuér nmoreps 3Hepruu B rugpo- u
IMHEBMOJIMHUSAX JJIS1 PA3JIMYHBIX PEKHMOB ABHKeHHs padodux Teja. CoBmecTHast padora
HCTOYHUKA U MOTPeOUTEIsl THAPOIHEPIUH.

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KoHTpOIBHOTO0 MeponpusaTus: [IpoBepounas pabora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHUsi KOHTPOJIbHOIO MEPONPHUSATHUS: OTBETHl HAa KOHTPOJIbHBIE BOMPOCHI U
pelleHue 3a7a4 B COOTBETCTBUU C MHIUBUYalbHBIMU 3aJaHUSIMU CTYIE€HTOB

Kpatkoe cogepxanue 3agaHus:
OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
1.Kakue ocHOBHBIE (DYHKITMH BBIMOIHSAET paboyasi cpeaa B THAPOCHCTEMAX
2.Kakue 3aKOHBI M1 COOTHOUIEHHUS UCTIONB3YIOTCS ISl pacyéTa rMpo- U THEBMOCHCTEM B
YCIIOBUSIX HEMOABMXKHOM (ITOKosiIelics) paboueil cpesbl
3.Yto Takoe KaBUTALMsI, KAKUM 00pa30M OHa BIIUSET HAa TEXHUKO-IKCILTyaTallMOHHbIE
[IOKAa3aTeNH TMAPOCUCTEMBI, KaK YCTPAHSETCS JaHHOE SIBJICHUE B TUAPOIPUBOIC
Pewits 3anauy:
Jiist oxnaxaeHus pabodeit )KuAKOCTH (MUHEPAILHOTO Maciia) THIPOCHCTEMBI pOOOTa B
IHJIpOOaK CUCTEMbI YCTAHOBIIEH BOJSHON pauaTop, MpeICTaBIAoOLIMNi coO00H 3MEeBUK, 110
KOTOPOMY IUPKYJIUPYET XJIaJareHT — MpecHas BoJia MIoTHOCTHIO pix=1000 kr/m3.
[Mupkynsauuro xnagarenta oobecnednBaeT Hacoc (H) noctosHuoM nonaun 10 g,MuH.
W3BecTHO, YTO THIPABINYECKOE COMPOTHUBIICHUE paguaTopa rUAPOCUCTEMBI COCTABIISIET
Rp=6.10"12 Yc"2/m”"8, k03¢ huueHT TpeHust BOAbI O CTEHKU TPyOOIIPOBOAOB CHCTEMBI
oxmaxaenus paseH 1=0,04, xapakTepHas [yiMHA OTpe3Ka TpydomnpoBoa cocrasiser L=1,5 wm,
JIOIyCTUMasi CKOPOCTb JIBHXKEHUS BOJIbI B TPyOax CHCTEMbI OXJIaX/I€HUS Ha3HAYeHa B
3aBUCHMOCTH OT JaBJICHUSI Ha COOTBETCTBYIOLIEM Y4acTKe U COCTaBIsAeT VH=2,5 M/C aJs
HaMopHOTo U Veii=1,2 M/c 1u1d CIIMBHOTO (BcachIBarollero) yuactkon. [lonaga Hacoca
Hen3MeHHa U paBHa Qu=10 n/mMuH.
[Tpenebperas moTepsiMU 3HEPTrUM HA U3rHOax TPyOOIIPOBOIOB M CUUTAS PEXKUM TEUSHHS
XJIaJjareHTa TypOyJIEeHTHBIM, OIPEIEINUTD:
- JIMaMeTphbl HAIIOPHOTO U CIMBHOTO (BCACHIBAIOILIETO) YUYACTKOB TPYOOIPOBOJHON CUCTEMBI;
- pPa3HOCTh JaBJIEHUI HA BHIXOJHOM (HAaIlOPHOM) M BXO/JHOM (BCACBhIBAIOLIEM) ATPYyOKax
Hacoca, a TaK)Ke BBIXOAHYIO (THIPABINYECKYI0) MOIIIHOCTh HACOCA;
- TOTpPeOHYI0 MOILTHOCTbH MPUBOJISALIETO 3JIEKTPOABUTATENS HACOCA U TOTPEOHYIO BXOJIHYIO
(3EKTPUUECKYIO) MOIITHOCTh JIEKTPOIBUTATEISI, €CIIU MOJIHbIN KOAPPHUIIMEHT MOJIE3HOTO
nevictBust (KIT) vacoca paBen na=0,35, a snexrpoasurarens 135=0,75;
- CTOMMOCTb JIEKTPOIHEPTUHU JJIS SKCILTyaTallui CUCTEMBI OXJIQXKICHHSI B TEUEHUE rojia
(xonmu4ecTBO pabouux JTHEH B TOAY MPUHUMAETCS paBHbIM z1=312), eciu omniara
npousBoautcs no tapudy 0,1 y.e./(kBT.4) npu TpéxcMeHHON exxeqHeBHON paboTe poloTa.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh:  YCTPOMCTBO,  IPHUHLHII 1.B uém 3akioyaercst paznuuue Mexay aOCOMIOTHON U
JIEHCTBUS, CpaBHUTEIbHbIC KMHEMaTUYEeCKOM BSI3KOCThIO pabouell cpelibl, B KaKHX
XapaKTEPUCTUKH, ITPEUMYIIECTBA U €AVHULAX U3MEPSAETCS BA3KOCTD

HEJIOCTATKH, BO3MOJKHBIE u 2.YTto Takoe MOJIyJb YIPYTOCTH pabodeid cpeipl, KaKk OH




IIPEIITOYTUTENBHBIE obnactu
npumenenus ['TIII u mammnaHO-
anmapatHoil 06a3sl NPUBOJOB B
MxPt¥y

U3MEHSETCs IS )KUJIKOCTH C POCTOM JIaBJI€HUS U
KOJINYEeCTBA PaCTBOPEHHOTO BO3/lyXa, KaK YCTPAHUTh
pacTBOPEHHBIN BO31yX U3 paboyell )KUIKOCTH B
THIIPOCHCTEME

3.ITouemy B MareMaTUYECKOM BBIPaKEHUH 3aKOHA
00BEMHOI nedopmaruu padbodeit cpensl ['yka
COJIEPKUTCS 3HAK KMUHYC»

4.Yto0 Takoe npuBeAEHHbBIN MOYJIb YIIPYTOCTU CUCTEMBI,
II0YeMy BMECTO MOAYJI YIIPYroCcTH paboueil cpeibl pu
pacd€rax )KECTKOCTU HUCIIONb3YIOT IIOHATHE
MPUBEAEHHOTO MOAYJISL YIIPYTOCTH IT'MJIPO- UIIH
ITHEBMOCHUCTEMBI

5.YT0 Takoe KaBUTalMs, KAKUM 00pa3oM OHa BIUSET Ha
TEXHUKO-IKCIUTyaTallMOHHBIE TIOKA3aTeNN
T'MJIPOCUCTEMBI, KaK YCTPaHsAETCs JaHHOE SBJICHHE B
THIIPOIIPUBOJIE

6.Kakue pexumbl T€4eHUs )KUJKOCTH MOT'YT UMETh
MECTO B THAPOIIPHUBO/EC, KaK UACHTUPHUIIUPYIOTCS
JAHHBIE PEKUMBI

7.Kakue Buabl CONPOTUBICHUNA UMEIOT MECTO NPHU
TE€YeHUU paboueil cpeJibl

8.UT0 Takoe 3KBUBAJIEHTHOE COMPOTUBIICHUE U B YEM
3aKIII0YAETCs MPAKTHIECKOE 3HAYCHUE 3TOTO MOHATHUS
9.Kak Biusier Ha BETMYUHY THPOCOIPOTUBIICHHS 10
iHe (popMa CeueHHs THIPOIMHUH, B YEM 3aKITI0YAETCS
crienr(rKa TaKk Ha3bIBAEMbIX «ILEJIEBBIX» TEUEHUIN
KHUJIKOCTH

10.ITouemy npu onpeien€HHOM BUE XapaKTePUCTUK
WCTOYHHKA U TIOTPEOUTENSI THIPOIHEPTUN COBMECTHAS
paboTa 3TUX OJIOKOB MOXKET ObITh HEYCTOWYMBOM

YMers: OCYIIECTBIIATh
KOMIUICKTALUIO ['TIIT
HE00XO0IUMBIMU TUIPO-U
MHEBMOMAaIlIMHAMHU, &  TaKke

TUAPO- W MHEBMOANNapaTypou,
coctaBnaTh cnenudukaruu [T

| .kaK pacCUMTHIBAETCS SKBUBAJIEHTHOE
THIPOCONPOTUBIICHUE IS ABYX MapajlieIbHbIX
CONIPOTUBIICHUI

2.0TpeIeNUTE TUHAMHYECKYIO B3KOCTh KUIAKOCTH MPU
3a/IaHHOW KUHEMAaTHU4YE€CKOM BA3KOCTH

3.KaK ONpeieuTh KHHEMaTHYECKYIO BA3KOCTb ITyTEM
J1a00paTOPHOTO IKCIIEPUMEHTA

4.xaK ONpeAeNnuTh BI3KOCTb KUJIKOCTU MTPU U3MEHEHHUH
TeMITepaTyphl

5.KaK paccuMTaTh MOTEPH JABJICHUS IJIs
TUIPOCONPOTUBIIEHUS “TIO JTUHE”

6.KaKuM 00pa3oM MOXKHO YIAIIUTh PACTBOPEHHBIN B
KHUJKOCTU BO3IYX

7.KaK MPaKTUYECKN YCTPAHUTh KaBUTALIMIO B
rUpocUcTEMax

8.KaK oIpeneanTh, BO3MOKHA JIM COBMECTHas paboTa
HMCTOYHHUKA THAPOIHEPTUU U CETH

9.KaK onpeienuTh NaBlieHNE Ha BCACHIBAIOIIEM MaTpyoOKe
Hacoca IpH 3a/1aHHOM reOMETPHUH U NapaMeTpuu
BCACBIBAIOIIETO y4aCTKa U TEMIIEPATypPbl

10.xakuM 00pa30M MOXKHO OTPEEITUTh H3MEHEHHUE
3aMKHYTOT0 00bEMA KUAKOCTH TPU U3MEHEHUHU




‘ BHCIIHETO JaBJICHUA

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CJIH 3aJJaHHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIJISl PEIICHUS 3a/1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-2. PacuéTt 6a30BbIX NapaMeTPOB M NMOCTPOEHUE IHEPTeTUYECKUX U
PeryJMpoBOYHBIX XapaKTePUCTUK THAPABJINYECKUX MAIIIUH U THAPONPUBoOaA (e3
pery;iMpoBaHUs M ¢ MAIIMHHBIM pPeryJiMpoBaHUEeM.

®opmsl peamzanuu: IIposepka 3aganus

Tun koHTpoaBLHOr0 Meponpusitus: [Iposepounas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHUs KOHTPOJIBHOI0O MEPONPHUATHSA: OTBETHl Ha KOHTPOJIBHBIE BOIIPOCHI U
penenue 3a/1a4 B COOTBETCTBUU C MHAWBUYAJIbHBIMU 33IaHUSIMHU CTYJEHTOB

Kparkoe conep:kanue 3aiaHus:

1. OTBeTUTb Ha KOHTPO/IbHbIE BONPOChI:

2. 1. Kak dopmynunpyetca onpeneneHne o6vbEMHOM NOCTOAHHON, paboyero o6bEMa, napameTpa
perynmposaHuna n 6e3pasmepHOro OTHOCUTENIbHOrO NapameTpa perympoBaHmna MaLluuHbI.

3. 2. Kakue XapaKTepuUCTUKU rMAPOMaLLINHbI ABAAKOTCA PEryiMpoBOYHbIMU, KaKMe —3HepreTMyecKumm u
KaKne — yHMBEpPCaNbHbIMM

4. 3.MNoyemy AnA OUEHKM SHEepPreTUYeCcKoro cCoBepLleHCTBa rmapo- NAM NHEBMOMaALLMUHbI
paccmaTpuBatoTCcAa HecKosibKo Buaos KA.

5. PewwuTtb 3apauvy:

JU1s KOMITJIEKTalluy THAPOCUCTEMBI poO0Ta ObUT PEAIOKEH IIECTEPEHHBIN HAcOC ¢
MaCIOPTHBIM JUANIa30HOM HAlOPHBIX JaBiieHnH oT 2,5 10 20 MIIa BKIHOYUTENBHO.

B xo71€e cTeHI0BBIX HCHIBITAHUN MIECTEPEHHOTO HacOCa ObUIO YCTAHOBIIEHO, UTO MPHU YaCTOTE
BpaieHus poropa NH1=1500 06/MHH 1 AaBJIEHUU B HAIIOPHOU THJIPOJIMHUU (HA BBIXOJIHOM
natpyOke Hacoca) pH1=8 MIla nogaua ruapomaninusl coctaBuia Qul=70 i1/mMuH, a npu
MTOBBIINICHUH HAITOPHOTO JIaBlieHus 10 pH2=12 MIla nonada causmnack 10 Qu2=60 n/MuH.
Cunras MMHENHHON 3aBUCUMOCTb 00BEMHBIX IOTEPH (TMEPEeTEeUeK KUAKOCTH) B HACOCE OT
BBIXO/HOT'O JaBJICHUS U MpeHeOperasi YUCICHHBIM 3HAaUEHUSIMHU JaBICHUN B THIPOJIUHUI
BCAChIBAaHUsI, ONIPENIEIUTh 00BEMHYIO ITOCTOSIHHYIO TuapoManinnbl, 00bEMHBIN KI1/] Hacoca,



pacxoabl ¥ MOIIHOCTH OOBEMHBIX MOTEPh, a TAKKE THAPABIMUYECKAE MOIITHOCTH HACOCA IS
MPOBEACHHBIX UCTTBITAHHH.

Paccuntarh 3HaUEHUS U IOCTPOUTH TPaPUK U3MEHEHUS TI0J]JaYl HACOCA U €r0 MOIITHOCTH BO
BCEM IMacCIIOPTHOM JIMAIMTa30HE HATIOPHBIX JaBICHUM.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmers: BBITIOJIHSTH pacuér 1.KaK onpeaenuTh IUaMeTp yCIOBHOTO MIPOX0/1a
SHEPreTUYEeCKUX U PeryJupoBOY- TUIPOMAIITNHBI

HBIX XapakTepUCTUK MAalIMH U 2.KakuM 00pa3oM ONpeIeTUTh TEOPETUUECKYIO TTOAaUy U
anmaparoB ['TIII B macnopTHeIX U HAWTH TEOPETUYECKUII MOMEHT Ha Bajly Hacoca mpu

Ha HEpac4YETHBIX pexuMax M3BECTHOM CKOPOCTH BpallleHUsl POTOpa U Mepenaie
9KCILTyaTalluu YCTPONUCTB MEX/1y HAIIOPHBIM M BCACBIBAIOIIUM JIaBJICHUSMU

3.KaK HaAlTH TEOPETUYECKH MOMEHT Ha BaJly U CKOPOCTb
BpallleHHsl Baja 00bEMHO-POTOPHOTO IMIPOMOTOpA MPU
M3BECTHOM I€penaje JaBICHUM U pacxoe KUIKOCTH
yepe3 MalluHy

4.KaK HalTH KOHCTAaHTY MHAUBUAYAJIbHOCTH 00bEMHO-
POTOPHOM THAPOMAIIHHbI

5.Kak paccuuTaTh 00BEMHBIN, THIPOMEXAHUUECKUN U
nosiHbIi KITJ[ 00bEMHOI ruapOMaIIuHbL

6.kak1M 00pa30M OIPEEeTUTh 0OBEMHYIO TOCTOSHHYIO
[IOBOPOTHOI'O TUJIPOBUTATENS

7.KaK y4ecTb ITIOTEPH B TATOBBIX CBOMCTBAX
OJIHOILITOKOBOT'O TUAPOLIMIIMHAPA U3-32 TPEHUS B
2JIACTOMEPHBIX YIJIOTHEHUSAX MAlUHBI

8.KaK OIpeeanTh MPOCAIKY MOPIIHS OJHOIITOKOBOTO
TUAPOLMIINHAPA IIPYU U3MEHEHUU HArpy3KH Ha HITOKE
9.KaKoB CLIEHapUil TEXHUKO-3KOHOMHYECKOI0 pacuéra
3¢ (EKTUBHOCTH SKCIUTYaTalluu THAPOMAIIIMHBI B COCTaBE
THIPOCUCTEMBI TPOMBIIIIIEHHOTO Po0O0Ta MPH YCIOBUU
KPaTKOBPEMEHHOT'O U ITTMTEILHOTO NEPUOJIA
JKCILTyaTaluu

10.xaxuM 06pa3oM paccuuTaTh (pakTUYECKHE M10J1auH,
pacxoibl )KMJIKOCTH M1 MOMEHTHI Ha Bajlax 00bEMHO-
POTOPHOT0 Hacoca ¥ THAPOMOTOPA

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTEIBHO" BEICTABIIAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-3. PacuéTt 6a30BbIX NapaMeTPOB MAIIMHHO-ANINAPATHON 0a3bI U THAPONPHUBOAA C
JApocceIbHbIM peryJiupoBaHUeM.

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: Pemenue 3anau

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHNsi KOHTPOJIbHOIO MEPONPHUSATHUS: OTBETHl HAa KOHTPOJIbHBIE BOIMPOCHI U
pelleHune 3a7a4 B COOTBETCTBUU C MHIUBUYalIbHBIMU 33JaHUSIMU CTYI€HTOB

Kparkoe conepxkanue 3aiaHus:
OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:
1. 1.Mo4emy npu pacyéte rmaponpueoaa c ApoccesibHbIM ynpaBaeHnem o4HOBPEMEHHO onpeaensaeTca
XapaKTePHbIN NapameTp rmapoaBuratens U rmapasanyeckme NoKasaTe v peryanpytowLero annapaTa

2.Kakwue npenmyniecTBa 1 HEAOCTATKH UMEIOT IPOCCEIbHBIE TUAPOIIPUBOIBI C Pa3MEIICHHEM
pEeryJaMpyIoIIero anmnapara B HAHOPHON U CIIMBHOM MMIPOJIMHUU

3. UTo MOXHO MPeANoKUTh 1is oBbimeHust 3¢ dextuHoro KIT/I cucremsr «HacocHast
CTaHLUA — THJPOJIBUraTENb C APOCCEIIEM»

Pemuts 3apauy:

Jliis nepemenieHus NoIbEMHUKA SHEPTOYCTAHOBKU ~ CIIEyeT pa3paboTaTh THIPOIPUBO/L C
TUAPOMOTOPOM, BaJl KOTOPOI'O Yepe3 OJHOCTYIIEHYATYIO MIMHIPUUECKYIO Iepeady 1 napy
CKOJIBXKEHUS «BUHT — raiika» nepeMelnaeT MIoua Ky noIbEMHUKA IPEHEeOPEKUMO MaJIoil
Macchl. B kauecTBe MCTOYHMKA THAPABIMYECKON YHEPTUH TPEATIONIATACTCS UCIIOJIb30BATh
HACOCHYIO CTaHIUIO, COCTOSIIYIO U3 HAcOCa MOCTOSHHON MOJauy U NEPEIUBHOIO KJIalaHa.
['maponpuBoO TOIKEH 00ECTIEYMBATD CICAYIOUTYI0 OUePEMHOCTD JEHCTBUI MOAbEMHIKA!
«UCXOAHOE HUXKHEE MOJI0KEHHE TIOMAAKH — OBICTPBIM MOIBEM CO CKOPOCThIO v rpy3a
Maccoii m Ha BeicoTy h1l — pabouee nepemernienne (MOAbEM) CO CKOpOCThIO 2< vl rpy3a Ha
BBICOTY N2 — BBICTO#1 IUTOLIA/IKK C TPY30M Ha BbicoTe h2 B TeYeHHE HEKOTOPOTO BPEMEHH —
OBICTpPOE OIyCKaHKE CO CKOPOCTHIO [03[> v mutomiaaku 6e3 rpy3a 0 HCXOTHOTO TOT0KESHUS.
Tpebyercs:

- chopMHPOBATH NPUHITUIHAIBHYIO THAPABIMYECKYIO CXEMY MTPUBOAA, IPUBECTH
(bopMyIbl JUIst ONpeieTieHnss XapaKTepHOro napaMmeTpa rMpoABUraTess U IUIOIaaH
MIPOXOHOTO OTBEPCTHUS JPOCCETUPYIOLIEro THIpoannapara.

Kak n3MeHuTcs pelienre 1aHHON 3a1a4u, ecliu:

- CKOpOCTb MoJbEMa rpy3a J0 BICOTHI N2 J0KHA COXPAHATHCS HEM3MEHHOM TIPU
MEeHsIIoIIEeHCs (10 Pa3IMYHbIM TPUYUHAM, 3aBUCSILIUM OT PEKUMOB pabOThI YCTAHOBKH)
Harpyske;

- OIyCKaHHE IJIOUIaJIKA BO3MOXHO TAKKE U C TPY30M;

- Harpyska, JedcTBylomias npu paboyem noabEMe MIoaaKu, OyIeT OnpeaeasiThes
cXeMaMH, OKa3aHHbIMH Ha puc. 4.16 (npu u3BecTHON KECTKOCTU C KaXI0M MPYKUHBI).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTs: BBITIOJIHATh pacuér 1.xax ornpenennuTh pacu€THBIN peXXUM pabOThI
MalIMHHO-aNmnapaTHOM 6a3bl THIPOTIPUBO/IA C IPOCCETIEM Ha BXOJI€ B THIPOJIBUTATEIH
TUIPONIPUBO/IA oe3 2.KaKoB CIICHapui pacdy€Ta XapaKTepHOIro rnapamerpa
pEryJIupoBaHUs, C IPOCCEIbHBIM U TUIPOJIBUTATENIS IPU YCTAHOBKE JIBYXJIMHEIHOTO
MAaIlIMHHBIM PEryJIMpOBaHUEM perynsTopa pacxoja B CIMBHON THAPOIMHUN

3.KaKUMH COOTHOUIICHUSIMH CJICOYCT IMOJIB30BAaTHCA IJIA
HAaxO0KJICHUs XapaKTEpHOro apaMerpa ruIpoMoTopa ¢
TPEXJIIMHEWHBIM PETYIATOPOM pacxo/ia
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4.xakum oOpazoM MoxkHO orieHuTh KIIJ[ pparmenTa
TUAPONIPUBOA “IPOCCEINb B HATOPHOU TUAPOTUHUN
JIBUTATEJIsI - TOBOPOTHBINA TUPOABUTATEND

5.xakoB cuenapwuii onpenenenus KI1J[ dparmenra
TUIPONPUBOAA ““HACOC TTOCTOSIHHOM MMOJIa4uu ¢
MEPEIMBHBIM KJIAIaHOM - TUAPOMOTOP - IBYXJIMHEHHBIN
pEeryJisITop pacxoja B CJIMBHOM JIMHUU JBUATATENS”

6.KaK ONpeIesIuTh 3aBUCUMOCTh CKOPOCTU JIBUKEHUS
ITOKAa CAMMETPUYHOTO TUAPOLMIMHAPA OT U3MEHEHUS
TUAPOCOTPOTUBIICHUS IPOCCENSl B ITYHTUPYIOLIECH JTUHUU
JBUTATENS

7.KaK paccuuTaTh NOTPEOHYIO MOJIavy Hacoca JJis
oOecrieyeHrs COBMECTHON pabOThI IBYX OJAHOIITOKOBBIX
TUAPOLUINHAPOB C TOMAPHO 3aKOJIbIIOBAHHBIMU
MOJIOCTSAMHU

8.C UCIOJIb30BaHUEM KaKUX COOTHOIICHUH MOKHO
ONPEJIEIUTh XapaKTEPHbIE apaMETPbl THIPOMOTOPOB,
MOJTYYaIOUIUX TUIPOIIUTAHHUE OT JACIIUTENS TOTOKA, B
KOTOPBIN MOCTYNAET KUJIKOCTh OT HACOCHON YCTAaHOBKH
(Hacoc MOCTOSIHHOM MOJIa4M C IEPETUBHBIM KIJIAIIAHOM)
9.kak copMUPOBATH CIICHAPUN HAXOKICHUS
XapaKTEepHOro MapaMmeTpa TEIECKONUYECKOTO
THAPOIMINHAPA U TPEXIUHEHHOTO PETYISITOpPa pacxoaa
10.xaKko0il BUJ UMEET AJITOPUTM pacu€ra ruApoIpuBoa C
JPOCCETBHBIM YIIPABICHUEM IMOTOKAMHU KUIKOCTH

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/1aHue NMPEUMYILECTBEHHO BHITOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBITOJTHEHO

KM-4. ®opMupoBaHue HMKJIOIPAaMMBbI padoThl, PYHKIHOHAJIBHON U
npuHIUNUuaIbLHON cxembl I'TIC npoMbinieHHOro podora. 3ammTa JadopaTopHLIX padoT

®opmbl peanusanun: [lucemennas padbora

Tun koHTpoabLHOr0 Meponpusitusi: [Iposepounas padora
Bec konTposbHoro meponpusitusi B BPC: 20
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IIpouenypa npoBeaeHNsi KOHTPOJIbHOIO MEPONPHUSATHUSI: OTBETHl HAa KOHTPOJIbHBIE BOMPOCHI U
peleHure 3a7a4 B COOTBETCTBUU C MHIMBUTya IbHBIMU 33JJaHUSIMU CTYJCHTOB

Kparkoe conepkanue 3aiaHus:
OTBETUTHh HA KOHTPOJIbHBIE BOIIPOCHI:
1.Yrto Takoe nukiorpaMma paboThl THIPO- WM THEBMOTIPUBO/A, B KakoM BHJE (POpMyIHHOM,
CJIOBECHOM, KaKOM-JI100 MHOM) OHa MO>KET OBbITh 3a/1aHa.
2.Kak obecnieurBaeTcs MOCIe10BaTEIbHOE ABMKECHUE, CAHXPOHU3ALINS OJJTHOBPEMEHHOTO
JBUKECHUSI HECKOJIBKUX BBIXOJHBIX 3BEHBEB I'MIPOIBUTATEIICH.
3.Kak obecrnieunBaetcst MMoCICA0BATCIIbHOC ABMIKCHUC BBIXOAHBIX 3BCHBCB HCCKOJIbKUX TUAPO-
WJIM [THEBMO/IBUTATENel B COOTBETCTBUU C 33IaHHOM IIUKJIOIPaMMOi paboThI TPUBOIA
Pemuts 3apauy:
IlepemenieHne B rOpu30HTAIBHOM INIOCKOCTH BBIXOJIHOTO 3B€HA MAHUITYJISTOpA
MPOMBINIJICHHOTO POOO0TA OT MOJIOKEHUS «A» 10 moJoxkeHus «by» ocyliecTBisercs ¢
MOMOIIBIO THIPOLMIMH]IPA B COOTBETCTBUU C OMUCAHUEM PAOOTHI: “UCXOTHOE MOJIOKEHHE -
OBICTPBIN MOBOJ] MAHUTTYJIATOPA K 3arOTOBKE - padoyuee nepeMelieHne MaHUuIyJsITopa -
OBICTpPBIN BO3BpPAT MAaHUITYJISATOPA B UCXOAHOE TIOJIOKEHHUE - UCXOTHOE MOJIOKEHUE” .
VYrpasieHue cucTeMO IPOU3BOANTCS BPYUHYIO. [ [pMEHUB B KauecTBE r'MIPOIBUTaTENA
OJTHOIIITOKOBBIN THJIPOLMINH]IP, @ UCTOYHUKA THIPABINYECKON SHEPTUU 00BEMHO-POTOPHBIIHA
HAcoC NOCTOSIHHOM 0/1auu, TPEOYETCsl COCTaBUTh MPUHIMIHAIBHYIO THIPABINYECKYIO CXEMY
TaKOro MPHUBOJA U COCTABUTH LIUKJIOTpaMMy pabOThI THIPOIBUTATENS, HAPABIISIOICH
anmaparypbl U yCTPOICTB yrpaBiieHUs! pabOTON MPUBOJIA B IIUKJIIE

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: COCTABJIATh LUKIOIPAMMBI 1.kako# Buja OyeT UMeTh GparMeHT TUAPOTPHUBOIHON
paboThI MCTIOJTHUTEJIbHBIX CHCTEMBI C OJIHUM TUPOJIBUTATEIIEM - ILTYH)KEPHBIM
YCTPOMCTB, paspabarbiBaTh THIIPOIMIIMHAPOM IIPU HEOOXOTUMOCTH JUTUTEIIEHOTO
NPUHIUIHAIbHbBIE THAPABINYECKHUE CTOIOPEHMS LITOKA MO/ HAarpy3Koi

u nHeBMaTHueckue cxemsl [ TIIT 2.KaKre BO3MOKHbIE BApUAHThI CTOTIOPEHUS BHIXOAHOIO

3BEHA JBYXLITOKOBOI'O THIPOLMINHIPA MOXKHO
MIPUMEHUTD MIPU KPATKOBPEMEHHOM OCTAHOBE ILITOKA O]
3HAHAKOIIEPEMEHHON HArpy3Kou

3.KaKo# BUJ Oy/eT MMeTh (pparMeHT MPUHIUITHAITEHOM
CXEMBbI THIPONPUBO/Ia, 0OecreunBatoIield paboTy
MEXaHHUYECKOI'0 CTOIIOPHOT0 3aMKa Bajla THAPOMOTOpa
4.xakas NIpUHLMIIAAJIbHASL CXEMa CTOIIOPEHUS BBIXOIHOTO
3BEHa FUAPOLMINHAPA IPEIOYTUTENbHA IS
JUINTEIBHOTO MO3ULIMOHUPOBAHUS 3BE€HA 110]] HArpy3KOou
B CTPOTO ONPECIEHHBIX (HE MEHSIOUTUXCS) TTO3UITUSIX
5.KaKkue NMPUHUHUIINAAIBHBIE CXEMbI TPEANOYTUTENbHBI [
OTKJIFOUEHUS TUJIPONTUTAHUS, €CJIM OCTAHOB BBIXOHOTO
3BEHA JJOJIKEH NPOU3BOAUTCS IIPU KAaCAHUU 3BEHOM
HEMOJIBU)KHOTO yropa

6.chopmupyiiTe BApHAHTHI MPUHIIATTAATBHBIX CXEM IS
pasrpy3kH Hacoca IOCTOSIHHOM MoJauu B peKuMax
JUTUTENIbHBIX BHICTOEB BBIXOHBIX 3BEHBEB MOTpeOUTENEH
THIPO3HEPTUN

7.IpUBEANTE ITPUMEPBI CXEM TUAPONPUBOAA C
JPOCCENIbHBIM YIIPaBJIEHUEM TOTOKaMHU THIPOIHEPTHH,
KOTOPBIE MO3BOJISIIOT YMEHBIIUTH MOTPEOHYIO M01a4y
HAaCOCHOM CTAaHIIUU B PEKMMAaX BBICTOEB BBIXOTHBIX
3BEHBEB T'MPOABUTATENEH
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8.1mpeioxuTe crieHapuu pacuéra 3GpHEeKTUBHOCTH
THIPOTIPUBO/IA C IPOCCETBHBIM YIPABICHHEM ITOTOKAMH
SHEPTUU 10 TAaKUM TOKa3aTelsIM, KaK: CII0)KHOCTb
MPUHIMITHATBEHOW CXEMBbI, MOIITHOCTh ¥ IMOa4a HACOCHOM
CTaHIIMH, pecypc padoThl, 3aTPaThl SHEPTUU

9.xako# BUJ OyeT UMETh IIUKJIOTpaMMa paboThI U
MPUHIMITHATIBHAS cXeMa TUIPONPUBOIA JIJIs
CJICAYIOIIETO CIIOBECHOTO OMUCAHUS PA0OTHI B COCTaBE
po0oTa: UCXOTHOE MOJIOKEHUE - OBICTPBIN MPSIMON X0
BBIXOJHOI'O 3BEHA OIHOIITOKOBOI'O TUAPOLMINH]PA -
pabouee nepeMeleHne JaHHOTO 3BeHa - HETIOABMKHOE
MOJIOKEHHUE JAHHOTO 3BEHA M OJJHOBPEMEHHO OBICTPHII
MPSIMOM TTOBOPOT Bajia TUAPOMOTOPA - OBICTPHIi
00paTHBIN TOBOPOT Bajia THIPOMOTOpPA JI0 €r0
HCXOTHOTO IMOJIOKEHHUS - OBICTPBIN 00paTHBIN X0
BBIXOJIHOI'O 3B€HA O/IHOIITOKOBOTO THPOLMIINHIPA
10.xako# (Ha KaueCTBEHHOM YpOBHE) OyJIeT UMETh BH/]I
LIUKJIOTrpaMMa MOTPEOHBIX IS CIEAYIOIIeH
UKJIOTPaMMBI paObOTHI THAPOTIPUBOJIA: “UCXOIHOE
TMOJIOKEHHE Bajla MOBOPOTHOTO THAPOJIBUTATENS -
1moBopoT Ha 90 rpaycoB MO YaCOBOM CTPENIKE - TOBOPOT
Ha 180 rpaaycoB mpOTUB YaCOBO CTPENIKH - TOBOPOT Ha
90 rpaycoB MO YaCOBOM CTPEIKE - UCXOHOE
MOJIOYKEHUE Bajia”.

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMpaBIEHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€ IPEUMYILLECTBEHHO BBITIOJIHEHO

Ouyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-5. Beinosanenne u 3amurta PI'P (pacuerno-rpaduyeckoii padoTsr).

®opmbl peaausanun: [Iposepka 3aganus

Tun KoHTpoBLHOr0 MeponpusaTusi: Pacuerno-rpapuyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa  mnpoBefeHHsi  KOHTPOJILHOIO  MEpPONPHUSITHSI:  I[IPOBEPKA  BBIINOJHEHHUS
coJiepkaTebHOM yacTH U kKadecTBa odopmieHuss PI'P B cooTBeTcTBUM ¢ rpadUKOB BHIIOIHEHUS

paboThI
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KpaTkoe cogep:kanue 3a1aHusi:

[Ipoananu3upoBaTh UCXOAHOE 3aJaHHUE, COCTAaBUThH (DYHKIIMOHATBHYIO CXEMY U
MPUHLUIUAJIBHYIO THIPABIMYECKYIO CXEMY IPUBOJIA IBYX 3aJaHHBIX UCITOJTHUTEIbHBIX
YCTPOMCTB MOCTYNATENBHOTO U (UJIM) BpaIlaTeabHOro (IOBOPOTHOTO) IBUKECHHS 3BEHHEB
IPOMBIIIICHHOTO po00Ta, 00€CIeUYNBAIONIYIO PETJIAMEHTUPOBAHHYIO MOCIEI0BATEIBHOCTD UX
COBMECTHOT'O ICHCTBHUS MPH pean3aliy TPeOyeMbIX CKOPOCTEH OBICTPBIX U pabounx
MEPEMEILECHUH, JEUCTBYIOIMX HArPY30K U BUA CTOMOPEHHUS.

CocTaBuTh BPEMEHHYIO IIUKIOTPAaMMY pabOThl THAPOCUCTEMBI.

Paccuntate OCHOBHBIE TapaMeTPhl TUAPOABUTATENCH: 00BEMHBIC TOCTOSIHHBIC THAPOMOTOPOB
U (UJTM) HETIOJIHOMOBOPOTHBIX TUIPOBUTATENICH, MIIOLIaAN, AMAMETPHI OPIIHEH U MITOKOB IS

TUPOLUINHIPOB.

PaccunTaTh BeMUMHBI MPOXOAHBIX OTBEPCTHH APOCCETUPYIOMINX ATIAPATOB,
obecreunBaroIuX TpeOyeMble CKOPOCTH MEPEMEIIEHUI BBIXOHBIX 3BEHBEB I'MIPOJIBUTATEIICH.
[Togo6pate Mo Karanoram rHAPOIBUTATEIH U THIpoannaparsl. (s BEIOpaHHBIX
TUAPOJBUTATENIEH PACCUUTATh U IIOCTPOUTH OCHOBHBIE CTATUYECKUE XapPAKTEPUCTUKU
PEryIupyeMOoi 4YacTH THAPOIIPUBOIHON CHCTEMBI: U3MEHEHHS AaBJICHUI, CKOPOCTEH,
pacxo1oB, MoutHoCcTeH, k03 unnenra nonesnoro aericteus (KI1/) kak hyHKImii yaenpHOM
Harpy3Kd Ha COOTBETCTBYIOIINX BBIXOJHBIX 3BEHBSAX THPOBUTATEICH sl pa00UYHX PEKHUMOB

HUCIIOJIHUTCIIbHBIX 3BCHBLECB.

[TocTpouTh MUKIIOTPAMMY MOTPEOHBIX PACXOJI0B THIPOIBUrATEIICH B IIUKIIC, TI0 KOTOPO
OTIPEACIUTh HEOOXOUMYIO TT0/Ia4y HACOCa, PACCUYUTATH MOTPEOHBINM 00BEM Oaka

THAPOCUCTCMBEI.

[To karanoram BEIOpaTh HACOCHYIO CTAHIIMIO C HACOCOM ITOCTOSTHHOM TMOAAa4YH U TIEPEIUBHBIM
KJIAIIaHOM, OTIPEJIEJIUTh MOTPEOIAEMYIO CTaHLIMEH MOIIIHOCTh OT 3JIEKTPOCETH, a TAKXKE
cpennnii 3a K (3¢ dexruBneiii) KI1J{ cucremsr.

OnpenenuTs MIIOMIAAN IPOXOAHBIX CEUCHUH U BHYTPEHHHE JHUAMETPbl TPYOOIIPOBOIOB:
BCACBIBAIOIIET0, HATIOPHOTO, CJIMBHOTO (JUI1 HACOCHOW CTAHIIMM), a TAKXXe TPYOOIIPOBOIOB
notpeduTenei ruiposHepruu. Paccuntanuble TuaMeTpbl OKPYTJIUTh 10 CTaHIAPTHBIX
3HAUEHUH U BBIOJHUTH YHU(PUKALIUIO TPYOOTIPOBOIHOM CUCTEMBI, OTPAHUYUBIINCH 4—5

HOMHHAaJIaMHU.

B cootBercTBHU € pa3paOOTaHHON NPUHIMIHAIBLHON CXeMOM, BBIOpAaHHBIMU
THJIPOABUraTENs MU U alllapaTaMy COCTABUTH CIELU(UKAIUIO 10 YCTAHOBJIEHHON

cTaHgapTamu Gopme.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMers: OCYILECTBIIATh
KOMIIJIEKTALIUIO I'TIII
HEOOXOTMMBIMH TUAPO-U
ITHEBMOMAIIIMHAMH, a TaKkxKe

TUAPO- U I[HEBMOANNAapaTypou,
coctaBnaTh cnenudukanuu [T

1.xakoi Bua OyneT uMeTh (PyHKIIMOHATIbHAS CXeMa
T'MJIPONPUBOIHOM CUCTEMBI POOOTA MPH YKa3aHHBIX B
3ananuu Ha PT'P TpeGoBanmsx

2.KaKuM 00pa30M yUUTHIBAIOTCS MOTEPU B MEXaHU3Max
CHJIOBOI MPOBOJIKU, COETUHSIONIEH BBIXOIHBIE 3BEHbS
THJIpOABUTrATENIeH U perynupyemble opraisl podora
3.KaK BBITIOJHACTCS ONPEACTICHHE PACYETHBIX TOUCK-
PEKUMOB pabOThI THIPOABUraTENeH ¢ APOCCENBHBIM
yIpaBlIeHUEM

4.c TOMOIIBIO KAKUX COOTHOLLIEHUI HAXOAATCS
XapaKTepHble apaMeTpbl THIPOBUTATENEH U
TUIPaBIMYECKHUE TPOBOAUMOCTH IPOCCEIUPYIOIINX
THIPOAIapaToB

5.xakue ¢pparMeHThl IPUHIUIHAIBHBIX CXEM MOXKHO
MIPEJIOKUTH JJISl CHIDKEHUS MT0JIauM Hacoca Mpu
CKa4uK00Opa3HO# TrucTOrpaMme NOTPeOHBIX PacxXo/10B
6.KaKiM 00pa3oM MOKHO OIICHUTh
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KOHKYPEHTOCTIOCOOHOCTh Pa3IMYHbIX BAPUAHTOB
WCTOYHUKA THIPOSHEPTUH ISt paOOTHI THUAPOIPUBOIHON
CUCTEeMbI poboTa

7.KaKOB CLICHAPUH ITIOCTPOCHHUS U OLICHKH
KOHKYPEHTOCTIOCOOHOCTH TUAPONPUBOAHON CHCTEMBI
po0OoTa ¢ TOMOIIIBIO MHOTOTYYEBBIX (JIEIECTKOBBIX )
auarpamm

8.KaKoB anropuT™M GOPMHUPOBAHUS aITUTUBHOTO
00001IEHHOTO (PYHKITMOHAIA KOHKYPEHTOCIIOCOOHOCTH U
MOCTPOSHHSI THCTOTPAMM KOHKYPEHTOCIIOCOOHOCTH
TUAPOTIPUBOIHOM CHCTEMBI po0OTa

9.kakuM c1ocoO0OM BO3MOKHO OLIEHUTH CPEIHIOK0

3¢ PeKTUBHOCTD PaOOTHI THIPOIIPHUBOTHON CUCTEMBI
poboTa 3a MUK

10.kakoB crieHapuii pacuéra TeXHUKO-DPKOHOMUYECKON
3¢ GEKTUBHOCTH THAPOIPUBOIHON CUCTEMBI pOOOTa JIIS
YCIOBUI KPaTKOBPEMEHHOTO U JUTUTEIHHOTO
MIPUMCHCHHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJIHEHO B IOJTHOM 00beMe, 0(hOPMIICHO B ITOJTHOM COOTBETCTBUHU ¢ TpeboBanusmu ['OCT

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BEICTaBIISETCS €CIH 3aJaHue
BBINOJIHEHO B TIOJJTHOM 00bEME, UMEIOTCS OT/IEJIbHBIE OLTMOKH BTOPOCTEIIEHHOTO XapakKTepa,
JomyIeHbl norpemHoctd ¥ otctymienus ot 'OCT npu opopminennn padboTs

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITH 3a/IaHUE NMPEUMYIIIECTBEHHO BBITIOJHEHO, UMEIOTCS 3HAYUTEIBHOE YHCIIO OIMTHOOK HE
NPUHIUIHAIBHOTO XapakTepa, ohopmiieHne paboThl HEOPEXKHO U 6e3 cOOMoAeHNs TPeOOBaHMHA
I'oCT

Oyenka: 2
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 33JJaHUE BBIIIOJIHEHO HEBEPHO, HE UMEET CTPYKTYPHOTO O(hOPMIIEHUS COTIIACHO 3aJaHUI0 MU
IIPEUMYIIIECTBEHHO HE BBIIIOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CmocoOsI peanu3anuy OCHOBHBIX (DYHKITUI B CHIIOBBIX THIPOIPUBOTHBIX CHCTEMaX:
CUHXPOHM3AINH IBUKEHHS HECKOJIBKUX BBIXOJHBIX 3BE€HbEB U CTAOUIN3AIUU IBH)KEHUS.
[Ipumepsl MIPUHLIUIIUATBEHBIX CXEM, PEATU3YIOIIUX JaHHbIE CBOMCTBA.

2. CnocoObl peanu3aiuyi OCHOBHBIX (DYHKIIUH B CHIJIOBBIX THIPOIIPUBOIHBIX CHCTEMAX:
CUHXPOHM3AINH JIBHKEHHS HECKOJIBKUX BBIXOIHBIX 3BEHbEB U CTAOUIN3AIUH JIBHKCHUS.

3. 3amaua.

B xoz€e cTeH10BbIX HCTIBITAHUN MIECTEPEHHOTO HACOCA OBLIO YCTAHOBJIEHO, YTO MPU YaCTOTE
BpallleHus1 poTopa NH1 U JaBiIeHUH B IJIOCKOCTU HAMOPHOTO naTpyOka pHl mogaua
TUApOMAIIHEI cocTaBmwia QH1, a mpy NOBBIIICHUH HATPY3KHA HACOCA J0 BEJTUYHHBI BBIXOTHOTO
JaBiieHus pH2>pH1 1ogada crana paBHoW QH2.

CuuTas JIMHEHHON 3aBUCUMOCTh II0JJa4l HAacoca OT €ro BBIXOJAHOIO JaBJICHUS U IpeHeOperast
JABJICHUEM B IJIOCKOCTH BCACHIBAIOIIETrO MaTpyoOKa:

- OTIPEeACIUTh O0BEMHYIO TTOCTOSTHHYIO Hacoca, 00béMHBIN KITJI, BennmanHy 00bEMHBIX
MOTEPb U MOUTHOCTb T'MPOMAILINHBI JIs1 YKa3aHHBIX JBYX PEKUMOB UCIBITAHUI;

- HAHTH COOTBETCTBYIOIIUE BRIPAKCHUS U TIOCTPOUTH KA4ECTBEHHBIM 00pa3oM rpaduk
M3MEHEHUS MTO1aUM Hacoca U ero THIPaBInYeCKON MOIIHOCTH ISl IMaa30Ha BBIXOIHbBIX
nasienuit ot 0,1pH1 10 1,5pH2 BKIIOYUTENBHO.

IIpoueaypa nposenenus

DK3aMeH MPOBOIUTCS B 0uHOM (opMmarte. [Tociie B3ITHS CTYACHTOM OMiIeTa 3K3aMeH JIJIs CTY/ICHTa
CUMTAeTCS HAYaBIIMMCS M MOXET OBbITh 3aKOHYEH TOJBKO TPOCTAHOBKOW OIEHKH B
9K3aMEHANMOHHYIO BeIoMOCTh. CTYICHT BBIOMpAET OWIIET U3 MPEIOKCHHBIX BAPHAHTOB. B cocTar
Ouieta BXOJUT JIBa TEOPETUUECKHX BOMpOca M OAHA 3aaaya. /(s mOAroTOBKU K OTBETY CTYICHTY
npenocrapisiercs 60 MmunyT. OTBEeTH 0GOPMIISIFOTCA Ha CIEIHMAIIBHBIX, 3apaHee MOJATOTOBIEHHBIX
9K3aMeHaTopoM, O6mankax. CTyJIeHT 3anofHsAeT OJaHK, yKa3bIBas JaTy MPOBEISHUS U BpeMs Hadasa
PK3aMeHa, a Takke HoMmep Omiera. B Xoje oTBeTa CTYyIEHT JOJDKEH OTBETHUTHh HAa TEOPETHUECKUE
BONPOCHl M MPOKOMMEHTUPOBATH pellleHrne 3amaud. Bpems orBera He mpebiinaer 20 muH. [lo
pe3yabTaTaM OTBETOB IPETIOIaBaTENb MOXKET 3a/1aTh HECKOJIBKO BOIIPOCOB, KACAIOLINXCS CYIIHOCTH
MaTepuana ounera. Bce Bompockl mpenoaaBarens (pUKCHpYrOTCs UM Ha nuctax. [lo pe3ynbraTtam
C/1a4yM dK3aMeHa Ha OJIaHKe 9K3aMEHaTOPOM IPOCTaBIsieTCs oneHKa. CTyJIeHT MOXKET B3STh APYroi
Owrner ¢ moTepedl oaHoro Oamna. B chnydae monydeHHs HEYAOBIETBOPUTENHHON OIICHKU
9K3aMEHATOP KPATKO TMOSCHSAET TIPUYMHY HEYIOBICTBOPUTEIbHONW omeHku. OOmee Bpems
npeObIBaHMS CTY/ICHTA B ayTUTOPUU HE TOJDKHO MpeBbiaTh 14.30 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08
0CBOCHUA OUCUUNIUHDI

1. Komnerenunst/Uuankarop: 1J1-1lonk-7 CnocoGeH npou3BOAUTh BIOOP 000PYI0BaHUS U €TI0
pexxuMa QYHKIIMOHUPOBAHUS 711 OOECTIeUeHHUsI ONITUMAIBLHOTO SHErPONOTPEOICHHSI PUBOIOB
MEXaTPOHHBIX U POOOTOTEXHUUYECKHX YCTPONCTB

Bonpocsl, 3aganus
1.06némuas ruaponepemaya (OI'TI). Cratudeckue XxapakTepUCTUKH 00BEMHOMN
ruapornepenaydu. Teoperndeckue u (pakTHUECKHe CKOPOCTHAS, HArpy304Has (MOMEHTHAs) U
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MeXaHUYeCKasi XapaKTepUCTUKU Nepeadyn. Mi3MeHeHne XapakTepucTUK Ipy HACOCHOM,
MOTOPHOM ¥ KOMOWHHPOBAaHHOM YIIPABJICHUH MEepeaadeH.

2.0OCHOBHBIE TApaMETPBI U XapPAKTEPUCTUKN OOBEMHBIX THAPO- U MHEBMOMAIWH. [ToHsTHE
pabodero o6bémMa 1 00BEMHON TTOCTOSIHHOM, TapaMeTpa PEryJIMpoOBaHUs MAIINHBI,
TEOpEeTUYECKHE U (PaKTHYECKHE MOJIa4X U PACXOJIbl, TEOPETHUECKUE U (DAKTUIECKHE MOMEHTHI
Ha Bajlax MalluH

3. TpeboBanust, mpeabaBIIsieMble K pad0UnM >KUIKOCTAM TUAPONPUBOIOB. II0OHATHE IUIOTHOCTH,
BSI3KOCTH, MOJYJISI YIIPYTOCTH, TETIONPOBOIHOCTH, 3arps3HSIOMNX (akTopoB. M3mMeHeHne
CBOWCTB pab04MX JKUAKOCTEH MO/ BIMSHUEM TUTIOBBIX AECTAOMIM3UPYIOMUX (HaKTOpOoB (110
JEKIMOHHOMY MaTepually ¢ IPUBJICYCHUEM JOTOTHUTEIBHBIX PEKOMEH/I0BAHHBIX NICTOYHUKOB
UH(pOpPMAaLINN)

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.KakoBa kinaccugukaius annapaTypsl 10 a3poruIpoAnHAMHUYECKOMY IPUHIIUITY ACHCTBUS
OTtBeTsI:
- CYIIECTBYIOT 30JI0THUKOBBIE, KJIaITaHHbBIe, MEMOpPAaHHBIC BU/IbI alllIapaTyphl; - CYIIECTBYIOT
JpOCCeIIbHbIE, BUXPEBBIC, CTPYHHBIE TUAPO-U THEBMOAIAPATHL; - PA3JIMYAIOT alnapaThl:
30JI0THUKOBBIE, CTpYIHas TpyOKa, COIIO-3aCIOHKa, UT0JIbYaThIe, I1IEIEBBIC; - allapaThl
KIIACCU(UIUPYIOTCS TaK: APOCCETbHBIC, BUXPEBbIE, CTPYHHBIE; - OCHOBHAS KJIaccuUKaIus
TaKOBa: yNpaBisieMble, HEYIIPABIISIEMbIE, PETYIUPYEMbIE
BepHnblii oTBeT: anmnaparsl KJacCUPHUIMPYIOTCS TaK: IpOcCelbHbIe, BUXPEBbIE, CTPYITHbIC
2.KaKkue TpeOOBaHUS MPEIBABIAIOTCA K PA0OYNM TeJIaM THAPOIIPHBOIOB
OTtBeTsI:
- TpeOOBaHUS 110 TEMIIEPATypPE; - TPEOOBAHHS IO TEMIIEPATYpe U YUCTOTE; - TPEOOBAHMS 11O
KHUCIIOTHOCTH U HIEIOYHOM peakiuu; - TpeOOBaHuUs 0 OTCYTCTBUIO PACTBOPEHHOTO BO3AYyXa; -
TpeOOBaHUS 10 HAJTMYUIO BOJIBI; - TPEOOBAHUS 10 YUCTOTE, OTCYTCTBUIO PACTBOPEHHOIO
BO3/lyXa U KHUCIOTHOCTH
BepHblii oTBeT: TpeOOBaHUS IO YUCTOTE, OTCYTCTBUIO PACTBOPEHHOTO BO3TyXa H
KHCIIOTHOCTH
3.Kakue ¢pyHkuuu, BEIIOIHAIOT TUApO- ¥ mHeBMocucTemsl (I'TIC) B poboTax.
OTBeTsI:
- TPAHCMHUCCHUOHHBIE; - IEPEMEILIEHNUS 3aT0TOBOK; - MAHUITYJIILIUOHHBIE U TPAHCMUCCHOHHBIE; -
MaHUITYJISIIUOHHBIE, TPAHCMUCCUOHHBIE U UHCTPYMEHTAJIbHBIE; - UHCTPYMEHTAJIbHbBIE
BepHblii 0TBET: MaHUITYNIALIMOHHBIE, TPAHCMUCCUOHHBIE U HHCTPYMEHTAJIbHBIE
4.KakoBO Ha3HAYEHHUE HANPABIIAIONICH annapaTypsl B THAPO-U THEBMOCHUCTEMAX
OTBeTHI:
- BBIMOJIHEHUE (DYHKIMI N3MEHEHMsI pacX0/I0B U JIaBJICHUH; - yIIpaBIeHUE UCTOYHHUKA THAPO- U
MTHEBMOZHEPI'UH B CUCTEMAX; - I03UpOBaHUE (IOPLIUOHUPOBAHUE) )KUJIKOCTH, TOCTYNAIOLIEH B
TUAPOJIBUTaTEIIN; - YIPABJIECHUE ITyCKOM, OCTAHOBOM, U3MEHEHUEM HalpaBICHUS JIBUKEHUS
KUJKOCTH W/WIIM ra3a; - peryJupoBaHue MpeeabHbIX JaBICHUN U pacXxo0B paboydero Tena B
TUIPO-U THEBMOCHCTEMAX
BepHblii oTBeT: ynpasiieHHEe TyCKOM, OCTAaHOBOM, U3MEHEHUEM HalpaBiIeHUs IBUKEHUS
KUJIKOCTH W/WIIH Ta3a
5.KakoB0 Ha3HauY€HHE PETYIMPYIOLIEH alllapaTypsl B THAPO-U THEBMOCUCTEMAX
OTBeThI:
- BBINIOJIHEHUE (PYHKIIMI N3MEHEHUsI pacX0/10B U JIaBJICHUI; - ypaBieHNe UCTOUHUKA THAPO- U
ITHEBMOZHEPIMH B CUCTEMAX; - I03UPOBaHUE (IOPLIUOHUPOBAHME) )KUJIKOCTH, TOCTYNAIOLIEH B
TUIPOJIBUTATEIIN; - YIPABJIEHNE ITyCKOM, OCTAaHOBOM, U3MEHEHNEM HalpaBiIeHUs IBHKEHUS
KHUJIKOCTH W/WIIN Ta3a; - peryJupoBaHue NpeebHbIX TaBICHUI U pacXo0B pabovero Tena B
TUPO-U THEBMOCHCTEMAX
Bepublil oTBeT: BbinonHeHNe QYHKIMI U3MEHEHHS PACXO0B U JIaBICHUIN
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2. Komnerennmsi/Maaukarop: UJ[-2onk-11 CriocoOeH MpoBOAUTE pacyeT MOTPEOHBIX
XapaKTePUCTHK IPUBOJIOB M OCYIIECTBIATH MOJ00P KOMIUIEKTYIOIIMX HA OCHOBAHUH LIUKJIOPAMMBI
paboThI MEXaTPOHHOU MIIM pOOOTOTEXHHUECKON CHCTEMBI

Bomnpocel, 3axanus
1.Knaccudpukanus ['TIC o ncnosb30BaHUIO B KAUECTBE TOMUHUPYIOMICH COCTABIISIONICH
ypaBHEHHUS OJIHOM SHEPruu ABMKYILEHCS KUAKOCTH WK ra3a (ypaBHeHus bepuymm).
OynkuuonanbHas crpykrypa I'TIC, paznuuue u o0mue 4epThl MOHATUN «THIPO- U
ITHEBMOCHUCTEMA» U «TUAPO- U THEBMOINIpUBO». HazHauenue Baxueimux yacteit I'TIC
2.Perynupyemsble THAPONPUBO/IBI C IPOCCENIBbHBIM yIpaBieHneM. CTaTuuecKue
XapaKTEPUCTUKU TUAPOIPUBOAOB C JIBYXJIMHEUHBIM PETYIATOPOM pacxoja B HAIIOPHOU
(BXOAHOM) TUAPOJIMHUN JABUTATESL.
3.Hanpasnsromias anmaparypa B I'TIC po60TOB: 103aTOphl, OBICTPOPa3bEMHBIE COSAMHEHUS,
KJIallaHbl CHHXPOHU3ALMK HAIIOPHBIX U CIMBHBIX THIPOIUHUMN OTpeOUTEINS IPU
SHEPrONUTAHUU OT HECKOJIbKUX UCTOUYHUKOB. Ha3zHaueHue, CXeMOTEXHUYECKOE U
KOHCTPYKIIMOHHOE MCIIOJHEHHUE, YCIOBHBIE 0003HaUEHUs, 00IaCTH 1 TPUMEPHI IPUMEHEHUS
4 .Ha3zHaueHue, IPUHIUI ACUCTBUSA, KOHCTPYKIIMOHHBIE CXEMBI, XapaKTEPUCTUKH,
NpEeUMyYIIeCTBA M HEOCTATKH, YCIOBHBIE 0003HAYCHHS, O0JIACTH U TIPUMEPHI TPUMEHEHHS
JBYXJINHEUHBIX U TPEXJIMHENHBIX PETYIATOPOB pacxoaa
5.I'mapo- u naeBmoanmnaparypa (I'TIA) B ruapo- u naeBMocuctemax (I'TIC) npombiieHHBIX
po6otoB. [lonsarue ['TIA, knaccudukaius anmapaTypsl 0 a3pOrHAPOIMHAMUYIECKOMY
IIPUHLMITY IEeHUCTBU. [[poccenbHbIe, CTpYyHHbIE, BUXPEBBbIE anmaparsl. [lonsaTue 3anopHo-
perynupytomiero anementa (3P9). Knaccudukanus 3P, ynpasnenue 3P
MH()OPMAIIMOHHBIMHU CUTHAJIAMU
6.0061muii anropuT™ pacyéra XapakKTepUCTHK 00BEMHO-POTOPHBIX MAIIUH, pabOTAIOIIUX Ha
HEpaCcUYETHBIX (OTINYAIOIIMUXCS OT NACHOPTHBIX) PEKUMAX, [0 TEMIIEpPAType, CKOPOCTIM
BpaIIeHUs! POTOPOB U JABJICHUSM
7.Bunpl notepb B 00bEMHO-POTOPHBIX M'MIPO- U MTHEBMOMAIIMHAX, U TUAPO- U
nHeBMolunHApax. Cocrapistoniye kodgduuuenta noueznoro aecteus (KI1/1) mamumHsl.
N3menenue cocrasisironux KII/] npu n3smeHeHnn teMiiepaTyphbl )KUIKOCTH. Y HUBEPCAIIBHBIE
XapaKTEPUCTUKH TUAPOMAIINH — HACOCOB U THAPOABUTATENEH

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.kaKoB OOIIMI aNrOPUTM pacuéTa XapaKTepUCTHK 00bEMHO-POTOPHBIX MamiuH OI'M),
paboTaroUIMX Ha HEPACUETHBIX (OTIMYAIOIINXCS OT MACMOPTHBIX) peXUMax, Mo TeMIepaType,
CKOPOCTSM BpAILEHHUs POTOPOB U AABICHUAM
OTBeThI:
- OTIpeJieNIeHne peallbHOM TeMIlepaTyphl, CKOPOCTH, JaBJIEHUH 110 UMEIOIIUMCS popMyaM
OI'M; - anropuT™Ma He CYIIECTBYET, TaK Kak MPU U3MEHEHUH TEMIIEPATypbl, CKOPOCTEN U
nasieHui ceoiictBa OI'M He MEHSIOTCS; - HA OCHOBaHMM UMEIOIUXCSl PEKUMOB
OTpEAEINA0TCS KOHCTaHThl MHAMBHAYaIbHOCTH OI'M, 110 KOTOPBIM BBIMOJIHSIETCS IEPECUET
XapaKTEPUCTUK HA HOBBIE PEXKUMBI 110 TEMIIEpaType, CKOPOCTH, JaBIECHUs; - HA OCHOBAaHUU
nMeromuxcd B nacriopre OI'M oaHoO# KOHCTaHTH HHAUBUAYaTbHOCTH OI'M BhINOJIHSETCA
epecy€T XapaKTEPUCTUK HAa HOBBIE PEXKUMBI 110 TEMIIEpaType, CKOPOCTH, 1aBIICHHUS; - HA
OCHOBAHUM JIMHEMHOW 3aBUCHMOCTH MEXAY XapaKTEPUCTUKAMH CKOPOCTH U TEMIIEPATYPBHI,
JIABJIEHUH U CKOPOCTEH BBITIOIHSETCS MEPECUET XapaKTEPUCTHK Ha TpeOyeMble pEXKUMBI
paboter OI'M
BepHbIi1 OTBET: HA OCHOBAHUM UMEIOLIUXCS PEKUMOB OIPEIEIAIOTCS KOHCTaHThI
nHauBHAyabHOCTH OI'M, 10 KOTOPBIM BBITTOIHAETCS NEPECUET XapAKTEPUCTUK HA HOBBIE
PEXUMBI 110 TEMIIEpAType, CKOPOCTH, JaBICHUS;
2.kaKue BUAbl HOTEPh B 00bEMHO-POTOPHBIX THAPO- ¥ THEBMOMAIIIMHAX UMEIOT MECTO
OtBeThI:
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- MEXaHUYECKHE, THEBMAaTHYECKHUE, CTOPOHHHUE; - MEXaHUYECKUE THPABINYECKHE, BHELITHUE,
BHYTpPEHHUE; - 00bEMHBIE, THIPaBINYECKUE, THEBMATUUECKUE; - THPOMEXaHUYECKUE,
00BEMHBIE; - TOTEPU-TIEPETEUKH, IOTEPH LLIYMOBBIE, IOTEPU BUOPALIOHHBIE

BepHblii 0TBeT: ruipoMexaHndeckue, 00bEMHBIE;
3.Kakue u3 nepeunciieHHbIX BEIHYUH XapaKTePU3yIOT paboTy 00bEMHBIX THAPO- U
ITHEBMOMAILIVH:

OTtBeThI:
- pabounii 00BEM ruApOMaIINHbL, KOJIMYECTBO BHITECHUTENEH B POTOPE, KIAaHHbINA y3el
pacripesiesieHus )KUAKOCTH; - 00bEMHAs IIOCTOSHHAS, TapaMeTp PETyIUPOBAHUS, XO MOPIIHS,
HEBBITECHAEMBINH 00BEM KHUIKOCTH; - MOMEHT Ha Bajly, YIJIOBasi CKOPOCTb BPALLEHUSI, YUCIIO
3yOb€B B 3alICIUIEHUHN; - 00BbEMHASI IOCTOSHHASA, TapaMeTp PEryIUPOBaHUs, [10Aa4da Win
pacxon, nepenaj 1aBlIeHul; - epenas AaBJIeHNUN, KaBUTALMOHHBIN 3amac, yJbCaliy IOTOKa
KUAKOCTH, PACXO/Ibl U HATIOPBI

Bepublil oTBeT: 00bEMHAsE NOCTOSHHAS, TApAMETP PErYIMPOBAHUS, 110/1a4a WIH PacXo/,

repena 1aBIcHUM;
4.KaKOBBI OCHOBHBIE CIIOCOOBI CTOOPEHMS BBIXO/IHBIX 3B€HbEB I'MJIPO-U THEBMOBUTaTENICH

OTBeThI:
- MEXaHUYECKUMU 3aMKaMH € THPABIMYECKUM CEPBOIIPUBOAOM; - (PPUKLIMOHHBIMU 3aMKaMH C
IPUHYAUTEIbHBIM FHAPONPHUKMMOM IOBEPXHOCTEH; - 0JHOCTOPOHHUMU T'HIPO3aMKaMH; -
JBYXCTOPOHHMMHM IMAPO3aMKaMU; - HANPABJISIOLIMMU PaCIPEACIUTEISIMU C 3alIepThIMU
TUAPOJIMHUSAMU MOTPEOUTEIS

BepHblii OTBET: 1BYXCTOPOHHUMH I'MIPO3aMKAMHU
5.Kakasi yCTaHOBKa JIPOCCEIUPYIOUIETO anmnapara TpedyeTcs Ipy HAIUYUHN 3HAKOIIEpEMEHHOM
Harpy3Ky Ha BBIXOJIHOM 3BEHE JIBUTaTells

OTtBeThI:
- B HAaIllOPHOM JIMHUM JIBUraTelIsl; - B CIMBHOM JINHUU JABUTATENs]; - B LIYHTUPYIOLIEH TUHUU
JIBUTATENIS; - OAHOBPEMEHHO B HAIIOPHOM U CIIMBHOM JIMHUAX JBUTATEINs; - IPU
3HAKONEPEMEHHON Harpy3Ke APOCCEIBHOE PETYINPOBAaHNE HE TPUMEHSETCS

BepHb1i1 OTBET: B CIIMBHOM JINHUM JIBUTATENA

II. Onucanue wikanvt oueHuganus

Ouyenka: 3a94TEHO
Onucanue xapaxmepucmuxu vinoineHus sHanus: PaboTta BEIMOIHEHA BEPHO WIIH C
HECYIIECTBEHHBIMU HETOCTAaTKAMHU

Oyenka: HE 3a4TEHO
OnucaHnue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTta He BBIMOTHEHA WIH BBIMOJTHEHA
MIPEUMYILIECTBEHHO HETPABUIILHO

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB H1Y «M3OW» Ha 0OCHOBaHMM CEMECTPOBOM U ATTECTAIMOHHOW COCTABJISIFOIINX.

20



