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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 CniocoGeH mpuMEHSTh COBPEMEHHBIC SKOJIOTHYHBIE ¥ 0€30MacHbIe METO/IbI

pPalMOHAIBHOTO UCTIOIB30BAHUS CHIPHEBBIX M YHEPIrETUUECKUX PECYPCOB B MAIIMHOCTPOCHUHU
NJI-1 Cnocoben npou3BoAUThH BEIOOP 000PYAOBaHUS U €0 pexuMa QYHKIIMOHUPOBAHUS IS
obecrnevyeHns ONTUMAIILHOTO SHETPONOTPEOICHUS PUBOOB MEXaTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOICTB

2. OIIK-11 CnocobeHn pa3pabaTeiBaTh U MPUMEHSATH AJITOPUTMBI M COBPEMEHHBIE I (POBEIE
IPOTrpaMMHBIE METO/IbI PACUETOB U MPOEKTUPOBAHUS OT/AEIbHBIX YCTPOMCTB U MOACUCTEM
MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM C UCIIOJIb30BAHUEM CTAHJAPTHBIX HCIOJHUTENIBHBIX
U YIPABJISIOIIUX YCTPOHCTB, CPEACTB aBTOMATUKU, U3MEPUTEIBHON M BHIYUCIUTEIbHON 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 OCYIIECTBIIATh

o100p KOMIUIEKTYIOLIMX HAa OCHOBAaHUH LIMKJIOIPaMMbI pabOThl MEXATPOHHOM WM

POOOTOTEXHUYECKON CHCTEMBI

K BKJIFOYACT:

AJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: ITucemenHas padora
1. ®opmupoBaHue HUKIOTPaMMbl padbOThI, (PYHKIMOHATBHON U MPUHIIUIIAATBHON CXEMBbI
I'TIC mpomsinieHHOro podora. 3amuTa JadopatopHsix padot (IIpoBepounas pabora)

®Popma peanmszanuu: [Iposepka 3ananus
1. AsporunpoarHaMu4ecKre NPUHIMIBI PyHKIIMOHUpOBaHUS OcHOBHBIX yacTeit ['TIC.
[Torepu snepruu B ocHoBHBIX YacTax [ TIC. Pacuér noteps sHepruu B ruipo- u
THEBMOJIMHUSAX VIS PA3IUYHBIX PEXKUMOB JIBHKEeHUS pabounx Ten. CoBMecTHas pabora
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. Tepmunomnorus. Pa6oune tena I'TIT. Pacuér
THJIPO- ¥ MTHEBMOIMHUE. PaboTa nCTOYHMKA THAPOIHEPTUN
Ha CETh

@yHKIMOHANbHASI CTPYKTYpPA FMAPO-U THEBMOIPUBOA
MxPtVY. Tepmunomnorus. Pa6oune tena I'TIII. 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
nepcnexkTussl pazsutus [T

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 JaBJICHUH Ha BHIXOJHOM (HAIOPHOM) M BXOJHOM (BCachIBaIOIEM) MaTpyOKax
Hacoca, a TaK)Ke BBIXOAHYIO (THIPABINYECKYI0) MOIIIHOCTh HACOCA;
- TOTpPeOHYI0 MOILTHOCTbH MPUBOJISALIETO 3JIEKTPOABUTATENS HACOCA U TOTPEOHYIO BXOJIHYIO
(3JIEKTPUUECKYIO) MOILITHOCTh JEKTPOJIBUTATEISL, €CIIU MOJIHBIH KO3 PHUIIUEHT MMOJIe3HOTO
nevictBust (KIT) nacoca paBen nu=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 3aximouaercs pasindue Mex1y abCOIOTHON U
JIEHCTBUS, CpaBHUTEIbHbIC KMHEMaTUYEeCKOM BSI3KOCThIO pabouell cpelibl, B KaKHX
XapaKTEPUCTUKH, ITPEUMYIIECTBA U €AVHULAX U3MEPSAETCS BA3KOCTD

HEJIOCTATKHU, BO3MOXKHBIE 5! 2.YUt0 Takoe MOAYJb YOPYTOCTH paboueil cpesibl, Kak OH




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

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

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

4.Yto0 Takoe npuBeAEHHbBIN MOYJIb YIIPYTOCTU CUCTEMBI,
[IoYeMy BMECTO MOAYJI YIIPYroCcTH pabouelt cpesibl 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 )KUKOCTH 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
crieln(rKa TaK Ha3bIBAEMbIX «IIEJIEBBIX» TCUCHUH
KHUJIKOCTH

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

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

TUAPO- W MHEBMOANNapaTypowu,
coctaBnaTh cnenudukaruu [T

| .kaK pacCUMTHIBAETCS SKBUBAJIEHTHOE
THUAPOCOTIPOTUBIICHUE IS IBYX MapajlIeIbHBIX
COIIPOTUBIICHUI

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

3.KaK ONpeaenTh KHHEMAaTUYECKYIO BSI3KOCTb ITyTEM
J1a00paTOPHOTO IKCIIEPUMEHTA

4.xaK ONpeAeNnuTh BI3KOCTb KUJIKOCTU MTPU U3MEHEHHUH
TeMITepaTyphl

5.KaK paccuMTaTh MOTEPH JABICHUS AJIs
TUIPOCONPOTUBIIEHUS “TIO JTUHE”

6.KaKuM 00pa3oM MOXKHO YIAIIUTh PACTBOPEHHBIN B
KUJKOCTH BO3TYX

7.KaK MPaKTUYECKH YCTPAHUTh KABUTAIUIO B
THAPOCUCTEMAX

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

9.xaK onpenenuTh NaBleHNE Ha BCACHIBAIOIIEM MMaTpyoOKe
Hacoca IpH 3a/1aHHOM reOMETPHUH U NapaMeTpuu
BCACBIBAIOIIETO y4aCTKa U TEMIIEPATypPbl

10.xakM 00pa3oM MOKHO ONPEJIEIUTh U3MEHEHHE
3aMKHYTOT0 00bEMA KUAKOCTH TPU U3MEHEHUHU




‘ BHCIIHETO JaBJICHUA

Onucanue MKAJbI OLlCHUBAHMUA .

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

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

KM-2. Pacuér 6a30BbIX IapaMeTPOB M OCTPOEHUE IHEPTreTHYeCKUX 1
PeryJMpoBOYHBIX XaPaKTEePUCTHK IMIPABJINYECKHX MAIIMH U THAPONpHBoaa e3
peryJiMpoBaHUs M C MAIIMHHBIM pPeryJIMpoBaHueM.

®opmbl peanu3anuu: [Ipoepka 3aganust

Tun KoHTpOIBHOTO MeponpusaTus: [IpoBepounas padora

Bec koutposabHoro meponpusitust B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOIO MEPONPHUSATHUSI: OTBETHl HAa KOHTPOJIbHBIE BOIMPOCHI U
pelIeHue 3a1a4 B COOTBETCTBUM C MHIUBUAYAIbHBIMH 33JaHUSIMH CTY/ICHTOB

KpaTKOC CoA€CpKaHMuE 3alaHUA:

1. OTBeTUTb Ha KOHTPOJ/IbHbIE BONPOCHI:

2. 1. Kak dopmynunpyetcsa onpegeneHne o6bEMHOM NOCTOAHHOM, paboyero 06véMa, NapameTpa
perynmpoBaHna 1 6e3pasmepHOro OTHOCUTEIbHOTO NapameTpa PeryinpoBaHmna MaLlMHbI.

3. 2. Kakune XaPaKTEPUCTUKU TUOPOMALLUNHDBI ABNAKOTCA PErYIMPOBOYHbIMU, KaKNe —3HepreTu4eCKMmm m
KaKune — yHMBEepPCabHbIMMU

4. 3.TMoyemy AN1A OLEHKN SHEPreTUYECKOro COBEPLLEHCTBA MMAPO- NN MHEBMOMALLMHbI
paccmaTpuBaroTca Heckoabko Buaos K.

5. PewwnTb 3agauyy:

st KOMIUIEKTalluy THAPOCUCTEMBI pOoOOTa OBLIT IIPEITIOKEH MIeCTEPEHHBIN HACOC C
NaCIOPTHBIM AMANa30HOM HANOPHBIX JaBieHui ot 2,5 no 20 Mlla BkiatouuTensHo.

B xo/1e cTeH10BBIX HCTIBITAaHUH IECTEPEHHOTO HacOoca OBIJIO YCTAHOBJIEHO, YTO MPU YacTOTE
BpaieHus poropa NH1=1500 06/MHUH 1 1aBJICHUU B HATOPHOU TUAPOTUHHUU (HAa BEIXOTHOM
naTpyOke Hacoca) pH1=8 MIla mogada rugpoManmuael coctaBuia Qul=70 n/MuH, a ipu
MOBBIIIIEHUH HAIOPHOTO JaBjieHus 10 pu2=12 Mlla noxava cauzunacey 10 Qu2=60 n/MuH.
CuuTas IMHENRHON 3aBUCUMOCTh O0OBEMHBIX MOTEPH (TIepeTedeK KUIKOCTH) B HACOCE OT
BBIXOJIHOTO JABJICHUS U MpeHeOperast YMCICHHBIM 3HAYCHUSAMHU JAaBICHUN B TUAPOIUHUH
BCACBhIBaHMsI, ONPEEIUTh 00BEMHYIO TOCTOSHHYIO THipoMalinibl, 00bEMHBIN KII] Hacoca,
pacxo/bl ¥ MOIIHOCTH OOBbEMHBIX MOTEPh,  TAKXKE THPABIMYECKIE MOIITHOCTH HAacoca JIJIs
MPOBENEHHBIX UCTIBITAHUM.

PaccunTath 3HaYeHUS U TOCTPOUTH IpaUK N3MEHEHMS MTOJJa4l HACOCa U €r0 MOILITHOCTH BO
BCEM MACMOPTHOM JHMANa30He HAIOPHBIX J1aBJICHUI.



KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmerb: BBITIOJIHSTh pacyér 1.xaKk ornpeAenuTb JuaMeTp yCIOBHOTO IPOX0aa
SHEPreTUYEeCKUX W PeryJupoBOY- TUIPOMAIITNHBI

HBIX XapakTepUCTUK MAalIMH U 2.KakuM 00pa3oM ONpeIeIUTh TEOPETUUECKYIO oAUy U
anmaparoB ['TIII B macnopTHeIX U HAaWTH TEOPETUYECKUIT MOMEHT Ha Bajly Hacoca mpHu

Ha HEpacUYETHBIX pexuMax M3BECTHOM CKOPOCTH BpallleHUsl POTOpa U Mepenanie
9KCILTyaTalluu YCTPONUCTB MEX/1y HAIIOPHBIM M BCACBIBAIOILIUM JIaBJICHUSMU

3.KaK HalTH TEOPETUYECKH MOMEHT HA BaJly U CKOPOCTb
BpalleHHsl Baja 00bEMHO-POTOPHOrO IMIPOMOTOPA MPU
M3BECTHOM II€penaje JaBICHUM U pacxoe KUIKOCTH
4yepe3 MalluHy

4.KaK HaWTH KOHCTAHTY WHAWBUYAIbHOCTH O0BEMHO-
POTOPHOM THAPOMAIIHHBI

5.KaK paccuuTaTh 0OBEMHBIN, THIPOMEXAHUUECKUN U
notHbId KITJI 00bEMHOM ruapOManIuHbl

6.kaKuM 00pa3oM ONpPeesIUTh O0BEMHYIO TOCTOSHHYIO
IIOBOPOTHOI'O THPOJBUTATENSA

7.KaK y4ecTb IIOTEPHU B TATOBBIX CBOICTBaX
OJIHOILITOKOBOT'O TUAPOLIMIIMHAPA U3-32 TPEHUS B
9JIACTOMEPHBIX YIJIOTHEHUAX MAllUHBI

8.KaK OIpeeanTh MPOCAAKY MOPILIHS OJHOIITOKOBOTO
TUAPOLMINHAPA IIPYU U3MEHEHUU HArpy3KH Ha LITOKE
9.KaKOB CIIEHApPHUH TEXHUKO-IPKOHOMHYECKOTO pacyéra
3¢ (EKTUBHOCTH KCIUTyaTalluu THAPOMAIIMHBI B COCTaBE
THJIPOCHCTEMBI IPOMBIIIJICHHOTO pOOO0Ta MPH YCIOBUH
KPaTKOBPEMEHHOTI'O U JIMTEJIBHOTO NIEPUOIA
JKCILTyaTaluu

10.xaxuM 06pa3oM paccuuTaTh (pakTUYECKHE [10J1auH,
pacxobl )KMJIKOCTH M1 MOMEHTBI Ha BaJlax 00bEMHO-
POTOPHOI0 Hacoca ¥ r’uApoOMOTOpa

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OneHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pEICHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-3. PacuéT 6a30BbIX NapaMeTPOB MAIIMHHO-ANINAPATHON 0a3bI U THAPONPHUBOAA C
APOCCEIbHBIM PeryJIMpoBaHHEM.

®opmbl peanusanuu: [IpoBepka 3aganus
Tun KoHTpoBLHOr0 Meponpusitus: Pemenue 3a1a4y
Bec konTposbHoro meponpusitusi B BPC: 20

10




IIpouenypa npoBeaeHNsi KOHTPOJIbHOIO MEPONPHUSATHUSI: OTBETHl HAa KOHTPOJIbHBIE BOMPOCHI U
peleHue 3a7a4 B COOTBETCTBUU C MHIUBUYalbHBIMU 33JaHUSIMU CTY/I€HTOB

Kparkoe conepkanue 3aiaHus:
OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:
1. 1.Moyemy Npwn pacyéte rmaponpueoLa C A4poccesibHbIM yApaBaeHUem O4HOBPEMEHHO onpeaenaeTca
XapaKTepHbIN NapameTp rmapoasuraTens U ruapasaMyeckne NoKasaTenun peryanpyroLLero annapara

2.Kakue npenMyIiiecTBa 1 HEIOCTATKH UMEIOT JPOCCENbHbIE THAPOIPUBOBI C pa3MEICHHEM
PEryJIMPYIOIIETO allapara B HAIOPHOM U CJIMBHOW T'UIPOJIMHUA

3. YUto MOXXHO NIpeIIOKUTE i1 noBbieHus 3¢ dektuBHoro KII1JI cucrempl «HacocHast
CTaHUUS — THJIPOJIBUTATEIb C APOCCEIEM)

Pemmts 3amauy:

s nepemetniieHust o ybEMHUKA SHEPTOYCTAHOBKH  CIIEAYeT pa3padoTaTh TUIPOIIPUBOJL C
TUAPOMOTOPOM, BaJl KOTOPOI'O Yepe3 OJHOCTYIEHYATYIO IMIMHIPUUECKYIO NIepeady U napy
CKOJIbXKEHUSI «BUHT — raiika mepeMeniaeT MmIoNaaKy MoabEMHUKA MPEHEOPEKUMO MaJoi
Macchl. B kauecTBe HCTOUHMKA TUAPABIUYECKON SHEPTHH MPEANOIAraeTcsl UCIOIb30BaTh
HACOCHYIO CTaHIINIO, COCTOSIIYIO U3 HAacoca IMOCTOSIHHOM MoJauu U MEePEIMBHOIO KJlanaHa.
['unpornpuBol AOMKEH 00eCeunBaTh CASAYIOUIYI0 OYepEAHOCTh ACUCTBUI MOABEMHUKA:
«HMCXOHOE HIKHEE MOJIO0KEHUE TIIOMIAIKH — OBICTPBIN MOIBEM CO CKOPOCTHIO vl rpy3a
Maccoii m Ha BbicoTy h1l — pabodee nepemernienne (MoabEM) CO CKOpOCThIO 02< vl Tpy3a Ha
BbICOTY N2 — BBICTOH MUIOMIAIKK C TPY30M Ha BbicoTe N2 B TeueHHE HEKOTOPOIrO BPEMEHH —
OBICTPOE OIyCKaHUE CO CKOPOCTHIO [03[> v1 1utomaaku 6e3 rpy3a 10 HCXOTHOTO MMOJIOKESHHUS.
Tpebyercs:

- chopMupOBaTh MPUHIMIHAIBHYIO TUIPABIMYECKYIO CXeMY ITPUBOA, IPUBECTH
bopMyIbI sl ONIpeIeIeHHs] XapaKTepHOTro mapamMeTpa rupoABUTaTeNsl U ILTOMAAH
IIPOXOJJHOTO OTBEPCTHUS JPOCCEIUPYIOLIEro THIpoannapara.

Kak u3meHuTcs pelieHrue JaHHOHN 3a7a4uu, eclu:

- CKOPOCTH TIOIbEMA IPy3a JI0 BHICOTHI N2 T0IDKHA COXPAHATHCS HEU3MEHHOM TPU
MEHSIOIIEHCs (10 pa3TUYHBIM MPUYHMHAM, 3aBUCSIIIUM OT PEKUMOB paOOTHI YCTAaHOBKH )
Harpyske;

- OIyCKaHHUE IJIOIIAJKH BO3MOXKHO TAKKE U C TPY30M;

- Harpyska, JedcTBylouias npu paboueM NoabEMe MIOMaaAKu, OyIeT ONpeaeasiThCs
CcXeMaMH, ToKa3aHHbIMH Ha puc. 4.16 (pu uzBecTHOH )xEcTKOCTH C KaXA0H MPY>KUHBI).

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: BBIIIOJIHATH pacuér 1.kak onpeaenuTh pacuETHBIN PEeXUM padbOTHI
MalIMHHO-aNnapaTHON 0a3bl TUAPONPHUBOJA C IPOCCETIEM Ha BXOJI€ B TUAPOBUTATEIND
TUPONPUBOAA 0e3 2.KaKoB CIIeHapuil pacy€Ta XapaKTepHOTO MapameTpa
PEryIMpOBaHUS, C APOCCEIbHBIM U TUAPOABUTATEINS IPU YCTAHOBKE JBYXJIMHEUHOTO
MAIIUHHBIM PEryIUPOBaHUEM perysisaTopa pacxoJa B CIMBHOM THIPOJIMHUA

3.KaKMMH COOTHOILIECHUSIMH CIIEYET MOJIb30BATHCS JIIS
HaXO0XACHUS XapaKTEpHOIro apaMeTpa ruipoMoTopa ¢
TPEXJIMHEWHBIM PETYJIATOPOM pacxoia

4.xakum obpazom MoxHO oteHuTh KI1J1 pparmenta
TUAPONIPUBOAA “IPOCCEIb B HATIOPHOW TMAPOIUHUN
JBUTATENs - TOBOPOTHBIN THAPOABUTATEND

5.kakoB cueHapuii onpenenenus KI1J[ ¢parmenta
THIPONIPUBO/IA “HACOC MOCTOSHHOM MTOAaYH C
MIEPETMBHBIM KJIAIIaHOM - THIPOMOTOP - JABYXIMHEHHBIN
PEryJIATOp pacxoAa B CIAMBHOM JIMHUM JBUTATENS
6.KaK OIpeNesnTh 3aBUCUMOCTb CKOPOCTH JIBUKEHUS
HITOKA CHMMETPUYHOTO TUAPOIMIIMHAPA OT U3MEHEHHUS
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TUAPOCONPOTUBIIEHUS IPOCCENS B LIYHTUPYIOLIEH JTUHUU
JIBUTATEJISI

7.KaK paccUMTaTh MOTPEOHYIO MO/1ayy Hacoca AJis
o0ecrieueHrst COBMECTHON pabOTHI IBYX OJHOIITOKOBBIX
TUAPOLUMINHAPOB € NOMAPHO 3aKOJIbLIOBAHHBIMU
MOJIOCTSMHU

8.C UCIOJIB30BaHUEM KaKUX COOTHOIIEHUN MOKHO
OMPEJICTUTh XapaKTePHbIE MapaMeTPbl THIPOMOTOPOB,
MOJIYYaroIUX THIPOIUTAHKUE OT ACJIUTENS IOTOKA, B
KOTOPBIM MOCTYNAET KUJIKOCTh OT HACOCHOM YCTaHOBKHU
(Hacoc MOCTOSIHHOM MOJIa4uM C IEPETUBHBIM KJIAIIAHOM)
9.kak copMUPOBATH CIICHAPU HAXO0XKICHUS
XapaKkTEpHOro NMapaMmeTpa TEIECKONUYECKOTO
TUAPOLIMIIMHAPA U TPEXIIMHEMHOTO PETYJIATOPA pacxoaa
10.kakoii BUJ UMEET AJITOPUTM pacdyETa THAPONPUBOJIA C
JPOCCEIBHBIM YIIPABIEHUEM IMOTOKAMHU KUJIKOCTH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouIo" BEICTaBISETCS €CIn
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BBIIIOJIHEHO

KM-4. ®opmupoBanne HUKIOTPaMMbl padoThl, QyHKIIMOHAJIBHON 1
npunuunuanabHoi cxemol I'TIC npoMebinieHHOro po6ora. 3amura J1ad60paTopHbIX padoT

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabLHOr0 Meponpusitus: [Iposepounas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

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

Kpatkoe cogep:xxanue 3aganus:
OTBETUTH HAa KOHTPOJIHHBIE BOIIPOCHI:
1.Yto Takoe nukiorpaMma paboThl THIPO- WK THEBMOTPUBOA, B KakoM BUJE (POpMyYITHHOM,
CJIOBECHOM, KaKOM-JIHOO WHOM) OHa MOKET OBITh 3a/1aHa.
2.Kax obecnieunBaeTcsi mocinea0BaTeIbHOE ABUKCHIE, CHHXPOHU3AIIHS OJJHOBPEMEHHOTO
JBIDKCHUSI HECKOJIBKUX BBIXOJAHBIX 3B€HBEB THIPOIBUTATEIICH.
3.Kak obecnieunBaeTcst mocie0BaTeIbHOE ABMKEHHUE BHIXOAHBIX 3B€HBEB HECKOIBKHUX TUIPO-
WJTU TTHEBMOJIBUTATEINICH B COOTBETCTBUH C 33/IaHHOW ITUKJIOTPAaMMON pabOTHI PUBO 1A
Pemuts 3agauy:
[Tepemernienue B TOPU30HTAIBLHOM TUIOCKOCTH BBIXOTHOTO 3B€HA MAHUITYIISITOPA
MPOMBINIJICHHOTO PO0OO0Ta OT MOJIOKEHUS «A» 10 TonoxkeHus «by» ocyriecTBisercs ¢
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MOMOIIBIO THAPOIMIIMH/PA B COOTBETCTBHH C OMTUCAHUEM PAOOTHI: “UCXOJHOE MOI0KEHHUE -
OBICTPBIN MOJBOJ MAHUIYJISITOPA K 3arOTOBKE - paboyee NepeMeleHe MaHUITyJIATopa -
OBICTpPBIN BO3BpAT MAaHUITYJIATOPA B UCXOAHOE IIOJIOKEHHUE - UCXOJHOE MOJIOKEHUE” .
VYnpasieHue CUCTEMOM IPOU3BOAUTCS BpyUHYHO. [I[puMEeHNB B KauecTBE rMAPOABUraTEIIs
OJTHOLITOKOBBIN TUAPOLMIMHIP, & UCTOYHHUKA THIPABINYECKON SHEPrUH 00BEMHO-POTOPHBIN
HAcOC IOCTOSTHHOM MOAa4YH, TPeOYyeTCsl COCTaBUTh NPUHLUITHAIBHYIO THJIPABINYECKYIO CXEMY
TAKOTO MPHUBOJA U COCTABUTH LUKJIOTPAMMy pabOThI TUAPOIBUTATEIS, HAPABIIAIONICH
anmnaparypsl U yCTpOICTB ynpaBiieHus: pabOTON IPUBOJIA B LIUKJIE

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: COCTABJIATh LUKIOIPAMMBI
paboThI VCIIOJIHUTEIIBHBIX
YCTPOUCTB, pa3pabaTbIBaTh
IIPUHLIMIIAAIBHBIE THIPABIMYECKUE
u nHeBMarndeckue cxemsl ['TITT

1.kako# Buj OyzeT UMeTh (parMeHT TUAPOTIPHUBOIHON
CHCTEMBI C OJIHUM TUPOJIBUTATENIEM - ILTYH)KEPHBIM
THJIPOIMIIMHAPOM IPU HEOOXOTUMOCTH JUIUTEIILHOTO
CTOIIOPEHMS LITOKA MO HAarpy3Koi

2.KaKue BO3MOXKHbIEC BAPUAHTHI CTOTIOPEHUS BBIXOAHOTO
3BEHA JIBYXLITOKOBOI'O I'MIPOLIMIIMHIPA MOKHO
MPUMEHUTH MTPH KPATKOBPEMEHHOM OCTAHOBE IIITOKA IO/
3HaHAKOIIEPEMEHHOM Harpy3kou

3.KaKo# BUJ OyeT UMETh (PparMeHT MPUHIUITHAITEHOM
CXEMBbI THJPONPUBOJA, OOEcIIeurBatoIe padboTy
MEXaHHYECKOT0 CTOIOPHOr0 3aMKa Bajia I'MJIpoMOTOpa
4.xaKasi IPUHLIUIHAIFHAS CXeMa CTOTIOPEHHUS BBIXOHOTO
3BEHA THPOLMIIMH]IPA NPEANOUYTUTENIbHA JUIs
JUINTEIBHOTIO MTO3ULIMOHUPOBAHUS 3B€HA 110J] HArpy3KOn
B CTPOTO OINpPENIENEHHBIX (HE MEHSAIOLIMXCS) MO3ULUAX
5.xaKkue MPUHIMIAAIBHBIE CXEMBI IPEAOYTUTEIbHBI JUIs
OTKJIOYEHHUS TUIPONUTAHMSI, €CIIM OCTAHOB BBIXOAHOIO
3BEHa JIOJIKEH NPOU3BOIUTCS IPU KACAHUU 3BEHOM
HEMOJBI)XKHOTO yIopa

6.chopmMupyiiTe BApHAHTHI IPHHINITHAIBHBIX CXEM IS
pa3rpy3KkH Hacoca MOCTOSSHHOM MoJauu B pexXuMax
JUTUTENTLHBIX BHICTOEB BBIXOHBIX 3BEHBEB MOTpEOHUTEIEH
THJIPO’HEPTUU

7.IpUBEIUTE IPUMEPBI CXEM THIIPOIPUBOJIA C
JPOCCENbHBIM YIpPaBI€HUEM TOTOKAMHU THAPOIHEPTHH,
KOTOpBI€ MMO3BOJISIIOT YMEHBIIUTH TOTPEOHYIO M0aYy
HACOCHOM CTaHIIMM B PEKUMaX BBICTOEB BBIXOJIHBIX
3BEHbEB TUPOABUTATENIEH

8.mpeasioxkuTe cleHapuu pacuéra 3pGeKTUBHOCTH
THIPOTIPUBO/IA C IPOCCETbHBIM YIIPABICHUEM ITOTOKaAMH
SHEPI'UH MO TAKUM MOKA3aTeNsAM, KaK: CJI0KHOCTb
MPUHIUITHATIFHON CXEMBI, MOIITHOCTH | IT0JIa4a HACOCHOM
CTaHLIUH, pecypc paboThl, 3aTpaThl SJHEPTUU

9.xako¥ BUI Oy/eT IMETh IUKIIOTPaMMa paboTHI U
NPUHIUIHATIBHAS CXeMa TUAPOTIPUBOIA IS
CJIEAYIOIIETO CIIOBECHOTO OIUCAHUS PA0OTHI B COCTABE
poboTa: HCXOHOE MOJI0KEHHUE - OBICTPBIN MPAMON X0
BBIXOJIHOT'O 3B€HA OIHOIITOKOBOTO TUAPOIMINHIPA -
pabouee nepeMereHre 1aHHOTO 3B€Ha - HEMOABIKHOE
0JIOKEHHE JAHHOTO 3B€Ha U OJTHOBPEMEHHO OBICTPBIN
IPSIMOI TOBOPOT BaJia THAPOMOTOPA - OBICTPBIiA
o0OpaTHBIN NOBOPOT Bajia THAPOMOTOpA JI0 €T0
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HCXOJIHOTO TTOJIOKEHUS - OBICTPBIA 0OPATHBIN X0/
BBIXOIHOT'O 3B€HA OIHOIIITOKOBOTO THAPOIMIIMHIPA
10.xakoi (Ha KaYeCTBEHHOM YPOBHE) OyJET HMETh BU/T
LUKJIOrpaMMa NOTPEOHBIX IS CIEAYIOIIeH
LUKJIOTPaMMbl pPabOTHI THAPONPUBOJIA: “UCXOIHOE
TMOJIO’KEHHKE BaJla TOBOPOTHOTO THAPOIBUTATENS -
moBopoT Ha 90 rpaycoB MO YaCOBOM CTPEIIKE - TOBOPOT
Ha 180 rpaaycoB IpOTUB 4acOBOM CTPENIKH - IOBOPOT Ha
90 rpamycoB 1o 4acoBOi CTpelKe - UCXOAHOE
10JIOKEHHE Baja’.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-5. Boinosinenue u 3amuta PI'P (pacueTno-rpaguyeckoii pa6orni).

®opmbl peamsanun: IIposepka 3aganus

Tun koHTpoIbLHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 20

IIpouenypa  mnpoBeeHUs]  KOHTPOJILHOIO  MEpPONPHUSITHUSI:  TNPOBEpKA  BBINOJHEHHUS
coJiepkarenbHON yacTh U kayectBa opopmiieHust PI'P B cooTBeTcTBUUM ¢ IpaMKOB BBINOIHEHUS
paboThl

Kpatkoe conepxxanue 3agaHus:
[Tpoananu3upoBaTh UCXOAHOE 33JaHUE, COCTAaBUTh (DYHKIIMOHAIBHYIO CXEMY U
MPUHIUITNAIBHYIO THIPABIMYECKYIO CXEMY MPUBOJIA ABYX 3aJaHHBIX UCIOJHUTEIbHBIX
YCTPOMCTB MOCTYNATENBHOTO U (KMJTH) BpAIIAaTEILHOTO (TOBOPOTHOTO) IBH>KEHUSI 3BE€HBEB
IPOMBIIIJIEHHOTO po00Ta, 00€CIeUnBaIOIIYI0 PErJIaMEHTHPOBAHHYIO MIOCIEI0BATEIBHOCTD UX
COBMECTHOTI'O ICHCTBHUSI TP pean3aliy TpeOyeMbIX CKOPOCTEH OBICTPBIX U pabounx
NEpPEMELIEHU, NENCTBYIOINX HArPy30K U BUJA CTOIIOPEHUS.
CocTaBUTh BPEMEHHYIO IIUKIOTPaMMy pabOThl THAPOCUCTEMBI.
PaccunTaTh OCHOBHBIE MTapaMeTPhl TUAPOABUTATENEH: 00BEMHBIE TTOCTOSIHHBIE THAPOMOTOPOB
U (UJIM) HETIOJIHOMOBOPOTHBIX TUIPOJBUTATENEH, MII0MaAN, AMAMETPhI MOPIITHEH U IITOKOB JUIS
TUAPOLMIIMHAPOB.
Paccunrtarh BeIMUMHBI IPOXOIHBIX OTBEPCTHI IPOCCENUPYIOIINX alapaTos,
o0ecreunBaroIuX TpeOyeMble CKOPOCTH MEPEMELICHUN BBIXOJHBIX 3B€HbEB TH/POIBUTATEICH.
[TonobpaTh Mo Karajoram ruApOABUTaTENN U THApoannapatsl. [1jis BHIOpaHHBIX
TUAPOJIBUraTeNIeN pPaCCYUTATh U IOCTPOUTH OCHOBHBIE CTATUUECKHUE XapaKTEPUCTUKU
pEeryJIMpyeMoi YaCTH THIPONTPUBOTHOM CUCTEMBI: U3BMEHEHHUS JaBJIECHUM, CKOPOCTEM,
pacxo/10B, MoltHoCcTeH, K03 duruenta nonesnoro aevicrsus (KI1/1) kak ¢dyHKuil yaensHoi
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Harpys3ku Ha COOTBCTCTBYIOIMIUX BbBIXOAHLIX 3BCHBAX THAPOJABUT aresei JJIsA pa60q1v1x PCKUMOB

HUCITOJTHUTCIIBHBIX 3BCHBCB.

[TocTpouTh HUKIOrpaMMy MOTPEOHBIX PACXO0B TUAPOIBUTATENIEH B IIHKIIE, 10 KOTOPOU
OIpeNIeIUTh HEOOXOIUMYIO T0[auy Hacoca, pacCYMTaTh NOTPEOHbIH 00bEM Oaka

THUAPOCUCTEMBI.

[To kataioram BeIOpaTh HACOCHYIO CTAHIIMIO C HACOCOM ITOCTOSTHHOM TIOJ[a4¥ U TIEPETUBHBIM
KJIAIIaHOM, OTIPEICNIUTH MOTPEOIIEMYIO CTAHIIMEH MOIITHOCTh OT JICKTPOCETH, a TAKXKE
cpennwmii 3a ki (3¢ dexruBHbIii) KI1/ cuctemsr.

OnpenenuTh MIOMAIN TPOXOTHBIX CCUCHUN M BHYTPEHHUE JHAMETPBI TPYOOIIPOBOIOB:
BCaCBHIBAIOIIETO, HAIOPHOTO, CIIMBHOTO (/7151 HACOCHOM CTAaHIIMM), @ TAK)KE TPYOOIIPOBOJIOB
norpedureneit ruapo’Heprun. PaccuntanHbie TuaMeTphl OKPYTIIUTH IO CTAaHAAPTHBIX
3HAYCHUH W BBIMOJIHUTH YHU(DHUKALINIO TPYOOIIPOBOAHOM CUCTEMBI, OTPAHUYHUBIIUCH 4—5

HOMHHAaJIaMHU.

B cootBeTcTBUHM ¢ pa3pabOTaHHOW MPUHITUITMATILHON CXeMOH, BEIOpaHHBIMU
TUIPOJIBUTATEIISIMU U alliapaTaMH COCTaBUTH CIICIU(PHUKAIIIO TI0 YCTaHOBICHHON

cTanaapTamu opme.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: OCYILECTBIIATh
KOMIUICKTALUIO ['TIIT
HE00XO0IUMBIMU TUIPO-U
[HEBMOMAIlIMHAMHU, &  TaKke

THAPO- W IHEBMOAIIaparypowu,
cocraBiATh crienupukarn ['TITT

1.kako# Buja OyzeT uMeTh GyHKIMOHATIbHAS CXeMa
THJIPOIPUBOIHOM CUCTEMBI POOOTA MPH YKa3aHHBIX B
3ajannu Ha PI'P TpeGoBanmsx

2.KaKkuM 00pa3oM yUHTHIBAIOTCS MOTEPU B MEXaHU3MaX
CHJIOBOI MPOBOJIKU, COSTUHSIONICH BBIXOTHBIC 3BEHbBS
TUIPOJIBUTATEIIEH U PEryIupyeMble Opranbl podoTa
3.KaK BBIMOIHSIETCS ONpeesieHue pacYETHBIX TOUeK-
PEKUMOB pabOTHI THIPOABUTATENEH C APOCCEIEHBIM
yIpaBiIeHHUEM

4.c TOMOUIBIO0 KAKMX COOTHOILLIEHUI HaXOAATCs
XapakTepHbIE MapaMeTpbl THAPOABUTATENECH U
TUIPaBIMYECKHUE TPOBOAUMOCTH JIPOCCETUPYIOIINX
TUApPOAIapaToB

5.kakue (pparMeHThl MPUHIUITHAIBHBIX CXEM MOXHO
NPEAJIOKUTH AJ11 CHUKEHHUS TTOJa4H Hacoca pu
CKaYK0OOpa3HO! rucTorpaMme NoTpeOHbIX Pacxo/10B
6.kakMM 00pa30M MOXHO OLIEHUTh
KOHKYPEHTOCIIOCOOHOCTh pa3IMYHbIX BAPUAHTOB
HCTOYHUKA THJIPOSHEPTUH ISl pa0OTHI THIPOIPUBOTHOM
CUCTEMBI poboTa

7.KaKoB CLIEHApHil IOCTPOEHUS U OLICHKU
KOHKYPEHTOCIIOCOOHOCTH TUAPONPUBOAHON CUCTEMBI
po6oTa C MOMOIIBIO MHOT'OTYY€EBbIX (JIENECTKOBBIX )
Iuarpamm

8.KaKoB anropuT™ (HOPMHUPOBAHUS AITUTHBHOTO
00001IEHHOTO (PYHKITMOHAIA KOHKYPEHTOCIIOCOOHOCTH 1
MOCTPOEHHSI TUCTOTPAMM KOHKYPEHTOCIIOCOOHOCTH
TUIPOTIPUBOIHOM cHCTEMBI po0OTa

9.KaKMM c10cOOOM BO3MOYKHO OLIEHUTH CPETHIOI0

3¢ PeKTUBHOCTH PaOOTHI THIPOTPHUBOTHON CUCTEMBI
poboTa 3a MUK

10.xaKkoB cueHapuil pacuéTa TEXHUKO-3KOHOMUYECKOU
3¢ (GEKTUBHOCTH THAPOIIPUBOIAHOM cUCTEMBI poOoTa JIJIst
YCIIOBUH KPATKOBPEMEHHOTO U JUIUTEIHHOTO
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‘ IMIPHUMCHCHUSA

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBINOJIHEHO B TIOJTHOM 00beMe, 0(pOpPMIICHO B IMOJIHOM cOOTBeTcTBUU ¢ TpeboBanusiMu ['OCT

Ouenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku ebtnoanenus 3nanus. OueHka "Xopouio" BbICTABISAETCS €CJIM 3a/laHue
BBITIOJTHEHO B MOJIHOM 00bEME, UMEIOTCS OTCNIbHBIC OMIMOKH BTOPOCTENIEHHOTO XapakTepa,
nomymieHbl morpemHocTy ¥ orctyruieHus ot 'OCT mpu opopmiaeHun padboTh

Oyenka: 3
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3a/IaHUE NMPEUMYILIECTBCHHO BBITIOJHEHO, UMCIOTCS 3HAYUTEIIBHOE YKMCIIO OIHOOK HE
MPUHIMITAAIBFHOTO Xapakrepa, opopMiieHHe paboThl HEOpEKHO U Oe3 coOoIeH S TpeOOBaHUI
I'oCT
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXYTOUYHOM 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.
[TpuMepsl IPUHLIUITHATIBHBIX CXEM, PEATTU3YIOIINX JJAHHbBIE CBOMCTBA.

2. CnocoObl pean3aliuyi OCHOBHBIX (DYHKIIUI B CHIJIOBBIX THIPOINPHUBOJHBIX 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 JaBJIeHUH B IJIOCKOCTU HAOPHOTO naTpyOka pHl mogaua
TUApOMAIIHEI cocTaBmwia QH1, a mpy NOBBIIICHUH HATPY3KHA HACOCA J0 BEJTUYHHBI BBIXOTHOTO
JaBJieHus pH2>pH1 1ogada crana paBHou QH2.

CuuTas JIMHEHHON 3aBUCUMOCTh II0JJa4l HAacoca OT €ro BBIXOJAHOIO JaBJICHUS U IpeHeOperast
JABJICHUEM B MJIOCKOCTH BCACBIBAIOIIETO NaTpyoOKa:

- OTIPEeACIUTh O0BEMHYIO TTOCTOSTHHYIO Hacoca, 00béMHBIN KITJI, BennmanHy 00bEMHBIX
MOTEPb U MOLTHOCTb T'MIPOMAILIMHBI JJI YKa3aHHBIX JBYX PEKUMOB UCIBITAHUI;

- HaWTU COOTBETCTBYIOIINE BBIPAKEHUSI U TIOCTPOUTH KAUECTBEHHBIM 00pa3oM rpadux
M3MEHEHUS MTO1aUM Hacoca U ero THIPaBInYeCKON MOIIHOCTH ISl IMaa30Ha BBIXOIHbBIX
nasienuit ot 0,1pH1 10 1,5pH2 BKIIOYUTENBHO.

IIpoueaypa nposenenust

OKk3aMeH npoBoauTcs B ouHOM (opMmarte. [locne B3THS CTyAEHTOM OMieTa 3K3aMeH IS CTy/IEeHTa
CUMTAeTCs HAYaBIIUMCS W MOXKET OBITh 3aKOHYEH TOJbKO IPOCTAaHOBKOW OIIEHKH B
HK3aMEHALMOHHYIO Be1oMOoCTh. CTYJEHT BBIOMpAeT OMIIET U3 IpeyIoKEHHBIX BapuaHTOB. B cocTaB
OusieTa BXOJUT JiBa TEOPETHUYECKUX BOMpOCca M OAHA 3amaya. i HOJrOTOBKU K OTBETY CTYICHTY
npenocrasisiercss 60 MuHyT. OTBETH OQOPMIISIIOTCS Ha CIIELHUANIbHbBIX, 3apaHee MOATOTOBIEHHBIX
9K3aMeHaTopoM, Omankax. CTyeHT 3anoiHseT OJaHK, yKa3bIBas J1aTy MPOBEJECHUS U BpeMsl Hadajia
9K3aMEHa, a Takke HoMmep Omiera. B xoje oTBeTa CTYIAEHT JOKEH OTBETUTh HAa TEOPETUUYECKUE
BOIIPOCHI M IIPOKOMMEHTHPOBaTh pellieHue 3anadu. Bpems oreera He mpesbimaer 20 muH. Ilo
pe3ysbTaTtaM OTBETOB IMIPENoJaBaTellb MOXKET 3a/1aTh HECKOJIBKO BOIPOCOB, KACAIOUIUXCS CYIIIHOCTH
Mmatepuaia o6unera. Bece Bonmpochl mpernojaBaTens GUKCUpyroTcss UM Ha Juctax. Ilo pesynabratam
Clauu dK3aMeHa Ha OJIaHKe 3K3aMEHaTOpOM IpocTaBiseTcs oueHka. CTyIeHT MOXKET B3STh JPYroi
ouner ¢ mnorepel omHoro Oamia. B ciydae mnonydeHHs HEYIOBIETBOPHUTEIBHON OLIEHKU
HK3aMEHATOp KpaTKO TMOSCHSAET MPUYMHY HEYJOBIETBOPUTEIbHON oleHkH. OOmee Bpems
npeObIBaHUS CTY/ICHTA B ayJAUTOPUH HE JOJDKHO NpeBbIaTh 14.30 MUHYT.

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

1. Komnerenunss/Muankarop: UJI-1lonk-7 CnocoGeH nmpou3BoAUTh BIOOP 000PYI0BaHUS U €70
pexxnMa (HYHKITMOHUPOBAHUS 711 OOECTICUeHUsI ONITUMATBHOTO SHETPONIOTPEOICHUS TPUBOJIOB
MEXaTPOHHBIX U POOOTOTEXHUUYECKHX YCTPONCTB

Bonpocsl, 3aganus
1.06wémuas rugponepenada (OI'TI). CtaTudeckue XapakTEPUCTUKA 0ObEMHOM
ruapornepenaydu. Teoperndeckue u (pakTHUECKHe CKOPOCTHAS, HArpy304Has (MOMEHTHAs) U
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MeXaHUYeCKasi XapaKTepUCTUKU Nepeadyn. Mi3MeHeHne XapakTepucTUK Ipy HACOCHOM,
MOTOPHOM M KOMOWHHPOBAaHHOM YIIPABJICHUH ITEepeaavei.

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

3. TpeboBanust, mpeabaBIsieMbIe K paO0YNM >KUIKOCTAM TUAPONPUBOIOB. [IoHATHE MIOTHOCTH,
BSI3KOCTH, MOJYJISI YIIPYTOCTH, TETIONPOBOIHOCTH, 3arps3HSIOMNX (akTopoB. M3mMeHeHne
CBOWCTB pab04MX JKUAKOCTEH MO/ BIMSHUEM TUTIOBBIX AECTAOMIM3UPYIOMUX (HaKTOpOoB (110
JEKIIMOHHOMY MaTepually ¢ MPUBJICYCHUEM JOMOTHUTEIBHBIX PEKOMEH/IOBAHHBIX HCTOYHUKOB
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: ApOCCeTIbHbIE, BUXPEBbIE, CTPYHHBIC; - OCHOBHAS KJIaccu(UKaIUs
TaKOBa: yNpaBisieMble, HEYIIPABIISIEMbIE, PETYIUPYEMbIE
BepHnblii oTBeT: anmnaparsl KJacCUPHUIMPYIOTCS TaK: IpOcCelbHbIe, BUXPEBbIE, CTPYITHbIC
2.KaKkue TpeOOBaHUS MPEIBABIAIOTCA K PA0OYNM TeJIaM THAPOIIPHBOIOB
OTtBeTsI:
- TpeOOBaHUS 110 TEMIIEPATYpPE; - TPEOOBAHMS IO TEMIIEPATYpe U YUCTOTE; - TPEOOBAHHS 11O
KHUCIIOTHOCTH U HIEIOYHOM peakiuu; - TpeOOBaHuUs 0 OTCYTCTBUIO PACTBOPEHHOTO BO3AYyXa; -
TpeOOBaHUS 10 HAJTMYUIO BOJIBI; - TPEOOBAHUS 10 YUCTOTE, OTCYTCTBUIO PACTBOPEHHOIO
BO3/lyXa U KHUCIIOTHOCTH
BepHbrii 0TBET: TpeOOBaHUS IO YUCTOTE, OTCYTCTBUIO PACTBOPEHHOTO BO3IyXa U
KHCIIOTHOCTH
3.Kakue ¢pyHkuuu, BEIIOIHAIOT TUApO- ¥ mHeBMocucTemsl (I'TIC) B poboTax.
OTBeTsI:
- TPAHCMHUCCHUOHHBIE; - IEPEMEILIEHNUS 3aT0TOBOK; - MAHUITYJIILIUOHHBIE U TPAHCMUCCHOHHBIE; -
MaHUITYJISIITUOHHBIE, TPAHCMUCCUOHHBIE U HHCTPYMEHTAJIbHBIE; - UHCTPYMEHTAJIbHbBIE
BepHblii 0TBET: MaHUITYNIALIMOHHBIE, TPAHCMUCCUOHHBIE U HHCTPYMEHTAJIbHBIE
4.KakoBO Ha3HAYEHHUE HANPABIIAIONICH annapaTypsl B THAPO-U THEBMOCHUCTEMAX
OTBeTHI:
- BBIMOJIHEHUE (DYHKIMI N3MEHEHMsI PacX0JI0B U JIaBJICHUH; - yIIpaBJIeHUEe UCTOYHHUKA THAPO- U
MTHEBMOZHEPI'UH B CUCTEMAX; - I03UpOBaHUE (IOPLIUOHUPOBAHUE) )KUJIKOCTH, TOCTYNAIOLIEH B
TUAPOJIBUTaTEIIN; - YIPABJIECHUE ITyCKOM, OCTAHOBOM, U3MEHEHUEM HalpaBICHUS JIBUKEHUS
YKUJKOCTH W/WIIM ra3a; - peryJupoBaHue MPeeIbHbIX AaBIEHUN U pacXxo0B paboyero 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 N3MEHEHHUS PacXo/i0B U JaBJI€HUM; - ylpaBieHNe UCTOYHUKA THAPO- U
ITHEBMOZHEPIMH B CUCTEMAX; - I03UPOBaHUE (IOPLIUOHUPOBAHME) )KUJIKOCTH, TOCTYNAIOLIEH B
TUIPOJIBUTATEIIN; - YIPABJIEHNE ITyCKOM, OCTAaHOBOM, U3MEHEHNEM HalpaBiIeHUs IBHKEHUS
KHUJIKOCTH W/WIIN Ta3a; - peryJupoBaHue NpeAebHbIX TaBICHUH U pacXoioB paboyero 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 KOMIUIEKTYIOIIHX HAa OCHOBAaHUU LUKJIOTPAMMBI
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 o01me 4epThl MOHATHH «THIPO- U
ITHEBMOCHUCTEMA» U «TUAPO- U THEBMOINIpUBO». HazHauenue Baxueimux yacteit I'TIC
2.Perynupyemsble THAPONPUBO/IBI C IPOCCENIBbHBIM yIpaBieHneM. CTaTuuecKue
XapaKTEPUCTUKU TUAPOIPUBOAOB C JIBYXJIMHEUHBIM PETYIISITOPOM pacxoa B HAIOPHOM
(BXOAHOM) TUAPOJIMHUN JABUTATESL.
3.Hanpasnsromias anmaparypa B I'TIC po60TOB: 103aTOphl, OBICTPOPa3bEMHBIE COSAMHEHUS,
KJIallaHbl CHHXPOHU3ALMK HAIIOPHBIX U CIMBHBIX THIPOIUHUMN OTpeOUTEINS IPU
SHEPrONUTAHUU OT HECKOJILKUX 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) nmpombiieHHBIX
po6otoB. [lonsarue ['TIA, knaccudukaius anmapaTypsl 0 a3pOrHAPOIMHAMUYIECKOMY
IIPUHLMITY IEeUCTBU. [[poccenbHbIe, CTpyHHbIE, BUXPEBBbIE anmaparsl. [lonsaTue 3anopHo-
perynupytomiero snementa (3P9). Knaccuduxanus 3P0, ynpasnenue 3P
MH()OPMAIIMOHHBIMHU CUTHAJIAMU
6.0061muii anropuT™ pacyéra XapakKTepUCTHK 00BEMHO-POTOPHBIX MAIIUH, pabOTAIOIIUX Ha
HEpaCcUYETHBIX (OTINYAIOIIMUXCS OT NACHOPTHBIX) PEKUMAX, [0 TEMIIEpPAType, CKOPOCTIM
BpAaIIeHUs] POTOPOB U JABJICHUSAM
7.Buppl moteps B 00bEMHO-POTOPHBIX THIPO- U THEBMOMAIIIMHAX, U THAPO- U
nHeBMolunHApax. Cocrapistoniye kodgduuuenta noueznoro aecteus (KI1/1) mamumHsl.
N3menenue cocrasisironux KII/] npu n3smeHeHnn teMiiepaTyphbl )KUIKOCTH. Y HUBEPCAIIBHBIE
XapaKTEPUCTUKH THAPOMAILINH — 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 BpPAILEHHUs POTOPOB U JaBICHUAM
OTBeThI:
- OTIpe/ieNIeHne peallbHON TeMIIepaTyphl, CKOPOCTH, JaBJIEHUH 110 UMEIOIIMUMCS popMynaM
OI'M; - anropuT™Ma He CYIIECTBYET, TaK Kak MPU U3MEHEHUH TEMIIEPATypbl, CKOPOCTEN U
nasieHui ceoiictBa OI'M He MEHSIOTCS; - HA OCHOBaHMM UMEIOIUXCSl PEKUMOB
OTIpEAEIAI0TCS KOHCTaHThl MHAMBHUYaIbHOCTH OI'M, 110 KOTOPBIM BBINOIHSETCS NEPECUET
XapaKTEPUCTUK HA HOBBIE PEXKUMBI 110 TEMIIEpaType, CKOPOCTH, JaBIECHUs; - HA OCHOBAaHUU
nMeromuxcd B nacriopre OI'M oaHoO# KOHCTaHTH HHAUBUAYaTbHOCTH OI'M BhINOJIHSETCA
Iepecy€T XapaKTEPUCTUK HAa HOBBIE PEKUMBI 10 TEMIIEPAType, CKOPOCTH, aBIICHHUS; - 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 OIIPEAEIIAIOTCS KOHCTAHTBI
nHuBHAyabHOCTH OI'M, IO KOTOPBIM BBITTOJIHAETCS IEPECUET 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, THEBMAaTHUECKHE, CTOPOHHUE; - MEXaHUYECKUE TUPABINYECKIE, BHELTHHE,
BHYTpPEHHUE; - 00bEMHBIE, THIPaBINYECKUE, THEBMATUUECKUE; - THPOMEXaHUYECKUE,
00BEMHBIE; - TOTEPU-TIEPETEUKH, IOTEPH LLIYMOBBIE, IOTEPU BUOPALIOHHBIE

BepHblii 0TBeT: ruipoMexaHndeckue, 00bEMHBIE;
3.Kakue u3 nepeunciieHHbIX BEJTMUUH 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, YIJIOBas CKOPOCTb BPALLCHUS, YHCIIO
3yOb€B B 3alICIUIEHUHN; - 00BbEMHASI IOCTOSHHASA, TapaMeTp PEryIUPOBaHUs, [10Aa4da Win
pacxon, nepenaj 1aBlIeHul; - epenaz AaBJIeHNUN, KaBUTAllUOHHBIH 3amac, yJbCaluy OTOKa
KUAKOCTH, PACXO/Ibl U HATIOPBI

Bepublil oTBeT: 00bEMHAsE HOCTOSHHAS, TAPAMETP PErYIMPOBaHUS, 110/1a4a WIH PACXO/I,

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 OBEPXHOCTEH; - 0JHOCTOPOHHUMU T'HIPO3aMKaMH; -
JBYXCTOPOHHMMHM IMAPO3aMKaMU; - HANPABJISIOLIMMU PaCIPEACIUTEISIMU C 3alIepThIMU
TUAPOJIMHUSAMU MOTPEOUTEIS

BepHblii OTBET: 1BYXCTOPOHHUMH I'MIPO3aMKAMHU
5.xaKast yCTaHOBKa JPOCCEIMPYIOLIETO anmnapaTa TpeOyeTcs Py HaJIHIUH 3HAKOIIEPEMEHHON
Harpy3Ky Ha BBIXOJIHOM 3BEHE JIBUTaTells

OTtBeThI:
- B HAaIllOPHOM JINHUY JIBUraTelIsl; - B CIMBHOM JINHUU JABUTATENsl; - B LIYHTUPYIOLIEH TUHUU
JIBUTATENIS; - OAHOBPEMEHHO B HAIIOPHOM U CIIMBHOM JIMHUAX JBUTATEINs; - IPU
3HAKONEPEMEHHON Harpy3Ke APOCCEIbHOE PETYINPOBAHUE HE IPUMEHSAETCS

BepHb1i1 OTBET: B CIIMBHOM JINHUM JIBUTATENA

II. Onucanue wikanvt oueHusanus

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 OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.
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