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1. Ileau ocBOeHMsI TUCIHUIINHBI.

K oCcHOBHBIM HeJIM OCBOCHUWS IHUCUMIUIMHBI «l MApaBiIMKa U THIpaBIAYE-
CKHME MAlIUHBD) CIEAYET OTHECTH:

— (QopmMupoBaHHe 3HAHMM O 3aKOHaX W COBPEMEHHBIX MaTEeMaTHYECKUX
3aBUCUMOCTSIX OMHUCHIBAIOUIUX (PU3MYECKHE MPOLECChl, MPOUCXOAIIME B MOTOKAX
KUJKOCTEU U Ta30B, U UCIIOIB30BAaHUE ITUX 3aKOHOB M 3aBUCUMOCTEHN I PELICHUS
TEXHUYECKHX 3a/aY;

— (popMUpOBaHUE 3HAHUN O COBPEMEHHBIX T'MIPABIMYECKUX MallWHAX U (U3H-
YECKHX MPOLECCaX, MPOUCXOIAIINX B HUX, @ TAKKE UCITONIB30BAHUE ITUX 3HAHUM IS
pElIeHHs] TEXHUYECKHUX 3a/1a4, B TOM yucie (OpMUPOBAHUE YMEHUN IPUMEHEHUS UC-
CJIE10BATENbCKUX METOJOB THAPOMEXAHUKH B IPAKTUUECKOU €SI TENBHOCTH.

K ocHOBHBIM 3agavdaM OCBOCHHUA OUCIHHUIIIIMHBI ((FI/II[paBJ'II/IKa U TUApaBIINYC-
CKHUC MAIlIUHBID> CJICAYCT OTHCCTHU!

— U3YYCHUC 3dKOHOB PABHOBCCHUA U JIBHIKCHUA )KHI[KOCTeﬁ, d TAKXKC pAaCUYCTHBIX
3aBUCHUMOCTEHU HpaKTI/I‘ICCKOﬁ T'MAPaBINKHA,

— OCBOeHHE Ha 0a3e PTHX 3aKOHOB U OMITUPUICCKUX 3aBUCHUMOCTEM MCTOO4OB
pacdu€ra OBWIKCHUA JKHUAKOCTU UYCPC3 IJJICMCHTBI TCXHUYCCKUX YCTpOﬁCTB Hu
TUAPABINYCCKUC MAIIUHBI,

— HU3YYCHHUC yCTpOﬁCTBa N TIPHUHIHUIIOB pa6OTBI TUAPABIIMYCCKUX MaAlllUH,
HNCIIOJIb3YCMbIX B ABTOMATU3HUPOBAHHBIX ITPOU3BOACTBAX XUMHUUCCKHX HpeJIHpHHTHﬁ.

2. MecTto nucuuminHbl B cTpykrype OII

JucuumninuHa «l'uapaBiauka U TUAPABINYECKHAE MAILMHBD) SIBIISIETCA OJAHON U3
00IIeTeXHUYECKUX JUCITUIUIMNH U OTHOCHTCS K pasfeny «(ucuuIimHel mo BEIOOPY»
oOpazoBaTenbHOM Iporpammel biioka 1.

JucuumninuHa «l'uapaBivka ¥ THAPABIWYECKUE MAIWHBD) B3aMMOCBsS3aHa JIOTH-
YECKHU U COJICPKATEIIbHO-METOUYECKHU CO clenyomuMu aucuuminaaMmu OI1.

B 6azosoti wacmu 610xa B1:
— BrIciiasg maTeMaTHKa;
— du3ukKa;
— Nnadopmaruxka,
— TeopeTnueckas MEXaHHUKA;
— TepMoauHaMUKa U TEIUIONEpeaaya;
— MexaHuka;
— JleTanu MalvH U OCHOBBI TPOEKTUPOBAHMUS;
— [Ipoueccsl n anmapaTbl XUMAYECKOW TEXHOJIOTHH;
— IIpoekTHas 1eSTENTBHOCTD.
B eapuamuenou yacmu 6aoka b1:
— KoncTpyupoBaHue u pacyer 3JeMeHTOB 000pyA0BaHMUS;
— OCHOBBI TPOCKTUPOBAHUS XUMUUECKUX TPEATPUSITHH.
B uacmu 6noxa b1 «/{ucyuniunol no vi6opy»:
— I'azognHamuka;
— TexHoOorus XUMUYECKOTrO MAallIMHOCTPOEHHUS.
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3. IlepeyeHb IUIAHMPYEMBbIX Pe3yJIbTATOB 00yUYECHHA 0 AUCHUILINHE, COOTHE-
CEHHbIE ¢ IVIAHMPYEMbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/IbHOM IPO-
rpaMMBbl.

B pe3ynbTaTe 0CBOEHUS IUCUUIUIMHBL Y oOydaromuxcsa GopMUPYIOTCS CleNy-
IOI[ME KOMIIETEHLIMU U JIOJKHBI OBITh TOCTUTHYTHI CIIEIYIONINE Pe3yJbTaThl o0yue-
HUS Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOMIMX KOMIIETEHIIUN:

B pe3yabTaTe ocBoeHHs 00-

MaTeMaTH4YCCKOC MOACIIUPO-
BaHUE OTICIbHBIX CTaAUd H
BCETO TEXHOJIOTHYCCKOT'O
mponecca, ¢ UCIoJb30BaAHUEM
CTaHAAPTHBIX IIAKE€TOB aBTO-

Kox xom- | pa3oBartesibHoii mporpammsl | [lepeyeHb mIaHUpPyeMbIX pe3yJbTATOB 00y4e-
NeTeHIHH | O00Y4YAIOUIMiics T0JIKEH 00- HHUSI 110 TUCIUITHHE

JajaTh
ITK-16 (1) | cnocOOHOCTBIO ~ MPOBOJMTH | 3HATH:

® (OCHOBHBIC 3aKOHBI, BMHI/IpI/I‘-IeCKI/IC 3aBU-
CHUMOCTH U MCTObI pacqua FI/II[paBJ'II/IKI/I

® YCTPOMCTBO TUAPABINYECKUX MAIIUH U OC-
HOBBI HpOGKTI/IpOBaHI/IH TCXHOJIOTHUYCCKUX
00BEKTOB C UX HUCIIOJIL30BaAHUEM

MaTU3UPOBAHHOTO pacycTta U
IIPOCKTUPOBAHUA

YMeTh:
® pCIIaTb TCOPETUYCCKUEC W IIPAKTUUYCCKUC
3a/layl, WCIOJIb3yS 3aKOHBI W PacCUETHBHIC
MCTOABI THAPOMEXAaHUKHU
BJIA/IeTh:
® METOJIaMU MaTeMaTHYeCKOT0 MOJETUpPOBa-
HUS, UCTIOJB3YsI MX Ul MPOBEACHUS aHa-
Ju3a MpPOLECCOB, MPOUCXOIAMINX B THUM-
paBJIMYECKUX YCTPOMCTBAX
® CTaHIApPTHBIMU METOJIaMU aBTOMAaTU3UPO-
BaHHOTO pacyeTa U IPOEKTUPOBAHUS

4. CTpyKTypa M colepkaHue TUCHUILUIUHBI.

OO0mast TpyI0eMKOCTh JUCIUTUTHHBI COCTABIISET 3 3a4ETHBIC CIMHUIIBI, HA YCT-
BepTOM Kypce, T.e. 108 akamemudeckux gacoB (3 HUX 36 4acoB ayJAUTOPHBIX 3aHS-
TUN 1 72 9aCOB CaMOCTOSTEIIBHON paOOThI CTYICHTOR).

CtpykTypa U colepkaHue TUCHUIUINHBI «[ uapaBiuka U TUAPABINYECKUE Ma-
IIMHBD) TI0 CPOKaM U BUAaM paboTel oTpaxeHsl B [Ipunoxenuu 1, nmepeuens nabopa-
TOPHBIX paboT nmpuBezeH B [Ipunoxenun 2.

Conep:kanme pa3aejioB TUCHUILIMHBI:
BBeaenue.

Kunkocte u ra3. ['mapaBinruka — NpuUKIagHas 4acTh MEXAHUKHU JKHAKOCTH W Tasa.
Cuibl, ecTByrOIME B KUIKOCTH U Taze. ['mapocrarnueckoe nasienue. CBOMCTBa
KUJIKOCTEN U Ira30B.

I'mapocraTuka.
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CaoiicTBa napienusi. OCHOBHOM 3aKOH THAPOCTATUKHU. YpaBHeHUE Ditiepa. CriocoObl
n3Mepenus aasneHud. Cuiia, 1eMcTByronas Ha CTCHKH.

OcHOBHBIE 3aKOHbI KHHEMATHUKH U ANHAMHUKH KUJIKOCTH.

OcHOBHbBIE OHATHA U ONPEAEIICHUs. Y paBHEHHE pacXo10B (ypaBHEHHE HEPA3PbIBHO-
CTH). YpaBHEHUS JIBIXKCHUS UACATBHON U peallbHOM KUAKOCTU. YpaBHeHue bepHyi-
U I uaeanbHo skuaKocTu. CrnocoOwl u3mepenus HamopoB. TpyOka Iluto mms 3a-
Mepa CKOPOCTHBIX HAIIOPOB B IOTOKAaX JKUIAKOCTH W ra3a. YpaBHeHUe bepHyinu s
peanbHON KUJIKOCTU. YUeT notepb sHepruu. ['uapoanHaMmuyeckoe nojjoorne NoToKoB
KUIKOCTHU U raza. Pexumel TeueHus. KaButanoHHOE TE€UEHHE B 5KUAKOCTH.

I'mapaBianyeckne cCONPOTUBJICHUA.

JlamunapHoe teuenue. JlamuHapHOE TedyeHHME B Kpyribix TpyOax. JlamuHapHoe
TEYeHHEe B HEKpYrJbIX Tpybax. OcoOble ciy4yau JIaMHUHApPHOTO TEUYEHUSI.
TypOynentHoe Teuenue. TypOylieHTHOE TeUeHHUE B TIaJIKUX U IIEPOXOBATHIX TpyOax.
TypOyneHTHOe TeueHHEe B HEKPYrJbIX TpyOax. MecTHble CONPOTUBIICHUS.
KBagparuunsie comnpotuBienus. KoMOuHUpOBaHHBIE cOINpoTUBICHUS. JIMHEWHbIE
conpotuBienus. Mcreuenue. Mcteuenne B atMmocdepy. Mcreyenue moj ypoBeHb.
HcreueHne npyu HECOBEPILIEHHOM CKATHUU.

Pacuer TpyOOnIpoBOa0OB.

Pacuer nmpocteix TpybonpoBo0oB. CoeuHEHHE MPOCTHIX TPYOOTPoBO10B. CIIOXKHBIN
TpyOompoBoa. TpybompoBon ¢ HacocHoW mojaued. [wapaBnuueckuil ynap B
TpyOOIpoBOIaX.

I[nHaanecmle IrHAPpOMalInHbI.

OcHoBHBIE MOHATHUSA U onpeneneHus. Junamudeckue Hacochl. LleHTpoOexxHbIi Hacoc:
YCTPOMCTBO M MPUHIMI paboThl, TpeyroapHuk ckopocteil. OCHOBHOE ypaBHEHUE
IeHTpoOexkHoro Hacoca (YpaBHeHue Ounepa). XapaKTepuUCTHUKA IEHTPOOEKHOTO
Hacoca. XapaKTEePUCTUKHU JIPYTUX JIOMACTHBIX HACOCOB. Teopus mopo0us JTOMaCTHBIX
HacocoB. JlomacTHbIE THUIPOIBUTATENHN — TUApaBiIndeckie Typounsl. Hacocwl TpeHus:
BUXPEBBIC, MMCKOBBIC, IIHEKOBBIC, BUXPEBbIC CTpyHHBbIC. [IpUHIMMIBI OeHCTBUA,
0COOCHHOCTH, 00JIACTH PUMEHEHUS.

O0beMHbBIE THAPOMALINHBI.

O6bemubie Hacochl. [IpuHnum aecTBus U oOmme cBoiicTBa. [lopIIHEBBIE HACOCHI.
Oco0eHHOCTH TUTYH)KEPHBIX U AuadparMeHHbIX HacocoB. HepaBHOMEpHOCTH mogauu
U crocoObl ee cHmkeHus1. Poropubie Hacocs! [IpuHniunm neiicTBus U o0IIMe CBOMCTRA.
Knaccuduxkarus potopHbsix HacocoB. OCHOBHBIE Pa3HOBUIHOCTH POTOPHBIX HACOCOB:
IECTEPEHHBIE, BUHTOBBIC, IUIACTUHYATBIE, AKCUAJbHO-TIOPIIHEBBIC, PaJIHAIBHO-
nopirHeBble. CrocoObl peryjIupoBaHMs MOJAa4Yl POTOPHBIX HACOCOB — HACOCHBIC
YCTaHOBKHM. XapakTEPUCTUKH HACOCOB M HACOCHBIX ycTaHOBOK. KIIJ[ poTopHbIX
HacocoB. OOBEMHBIE THIPABINYECKIE IBUTATENN (CBOMCTBA M KIacCUBUKAIIHS).

I'mapaBiaunyeckue CUCTEMBbI.

OCHOBHBIE MOHATUA U ONPEAEICHUA. | HApaBIMYECKUE CUCTEMBI MTOJauU )KUIKOCTH U
ruapornpuBoabl. CTpPyKTypa U OCHOBHBIE BJEMEHTHl THAPONPUBOAOB. Pabouue
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KUIAKOCTU. ['mOponpuBOABI  BpaIlaTEIbHOTO W BO3BPATHO-IIOCTYIIATEIBHOTO
nBrxeHusi. CrocoObl peryInpoBaHus THAPONPUBOA0B. Creasuinil ruIponpuBo/I.

5. O6pa3oBaTte/ibHbIE TEXHOJIOTUH.

Meronuka npenonaBaHus AUCUUIUIMHBI M peaM3alrs KOMIIETEHTHOCTHOTO
IIOAX0/A B M3JIOKEHUH U BOCHPHUITUU MaTepHaa MPETyCMAaTPUBAECT UCIIOJIb30BAHHE
CJIEIYIOUINX aKTHUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEJEHUS TPYNIOBbIX, UHIUBU-
INyaJIbHBIX, ayTUTOPHBIX U BHEAYAUTOPHBIX 3aHATHMN:

— UHJIUBHUYaJbHOE OOCYXKJEHUE XO/a BBITIOJIHEHHUE JJabOpaTOpHBIX pabOT U aHa-

JIM3 TIOTYYEHHBIX SKCTIEPUMEHTAIBHBIX PE3yIbTaTOB;

— WCTIONB30BaHUSl MHTEPIIPE3CHTAIHN, pa3paboTaHHBIX Kadeapoi, BO BHeEayH-

TOpPHOI paboTe (IIpUBEEHBI HA caiiTe Kadeaphl);

— UHJIMBUyaJbHbIe KOHCYJIBTAIIMH U 3aIIMTa BBITOIHIEMbIX 3aJaHUl;
— obcyxaeHue u 3amura pedeparoB Mo AUCHUTUINHE, pa3pad0TaHHBIX OTIETbHBI-

MU CTyJIeHTaMU (T10 JKeTIaHHIo);

— HCIIOJIb30BaHKE TEKYIIEro KOHTPOJIs B (hopMe OJIAHKOBOTO TECTUPOBaHUS (pas-
paboTana cepusi OJTaHKOBBIX TECTOB, YTBEPKICHHBIX HA 3aceaHUSIX Kaeaphl);
— UCTIOJIB30BAHUE MUTOTOBOTO KOHTPOJIA B ()OpME KOMITBIOTEPHOTO TECTHPOBAHUS

(TecTsl UMEIOTCSL B OJIaHKOBOM (hopMme Ha Kadeape U YCTaHOBJICHBI B IICHTPE

TECTUPOBaHUsI YHUBepcuTeTa, aya. H-510).

VY aenbHbIN BeC 3aHATHM, MPOBOJAUMBIX B MHTEPAKTUBHBIX (hOpMax, OmpenencH
BaYKHOM 11eJ1bI0 00pa30BaTEIbHON MPOrPaMMBbl, U B IIEJIOM IO AUCIHUIUIMHE COCTaBIs-
eT 50% KoHTakTHOM pabOThl.  3aHATHS  JIGKIMOHHOTO THma cocTaBisiioT 50%
0T 00beMa KOHTAaKTHOU PabOTHI.

6. OueHoYHbIe CPeACTBA VISl TEKYIEro KOHTPOJISl yCIIeBAeMOCTH, MPOMeKYTOY-
HOWM aTTeCTAIMM MO0 UTOTaM OCBOEHHS TMCUMILINHBI H Y4eOHO-MeTou4ecKoe
o0ecrneyeHre CAMOCTOATEILHOM PAa0dOTHI CTY/I€HTOB.

B mporiecce 00ydueHus: MCMONB3YIOTCSl Pa3IMYHbIE OLIEHOYHBIE (HOPMBI CaMoO-
CTOATENLHON pabOThI CTYACHTOB, OIICHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS yCreBa-
€MOCTH ¥ TPOMEKYTOUYHBIX aTTECTALUN.

1. bnankoBBIe TECTUPOBAHUS 110 UTOTAaM IPOBEICHUS Ja00PaTOPHBIX PadoT (CM.
[Ipunoxenue 2) yuebHoro kypca. s 1aHHOM AUCUUIIIMHBI PEKOMEHAYIOTCS
TecThl IUKIOB b-1 1 b-2, yrBepkaeHHbie Ha 3aceqanuu kadeaps: 28.08.2014,
npotokod Nel.

2. 3ammTa Tpex pacyeTHO-rpauiIecKux padoT MO CIEAYIONIUM TeMaM:

— CTaTUYECKHUE PACUETHI AJIEMEHTOB THAPABINYECKUX YCTPOUCTB (BapUAHTHI 3a-
JaHUW TIPUBEJCHBI B MOCOOWH, MPEACTABICHHOM B pPa3/ielie «METOAUYECKHE
yKa3aHUs I CaMOCTOSITSIIBHOM pabOThI CTYICHTOBY, MyHKT 1 (TnaBa 1));

— pacyeThl AIEMEHTOB THIPABINYECKUX YCTPOIMCTB C HCTOIB30BAaHUEM ypaBHE-
HUsl bepHymn (BapuaHThI 3a/IaHUI PUBENICHBI B TIOCOOWH, TTPEICTABICHHOM
B pasjiene «METOAUYECKUE YKa3aHUs JJII CaMOCTOSTEIBbHOW pabOoThI CTY/ICH-
TOBY», MyHKT 1 (T71aBbI 2 1 4));
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— pacyeThl AJIEMEHTOB THIIPABIMYCCKUX YCTPOHCTB C UCIIOJIb30BaHUEM (DOopMyI
UCTeUeHUs (BapHaHThI 3a/JlaHUi TIPHUBEJCHBI B MOCOOHMH, TPEJACTABICHHOM B
pasjiene «MEeTONWYECKUEe YKa3aHWs I CaMOCTOSITEIBHOH pabOThl CTYACH-
TOBY», MyHKT 2 (TJ71aBa 2)).

Jliss caMOCTOATENbHON pabOThl CTYIEHTOB MCIOIB3YIOTCS METOJAMYECKUE YKa-
3aHUs, pazpaboTaHHbie Kadenpoil W Mpe3eHTaluy Mo pasjesiaM JUCIUIUINHBI, pas3-
MELIEHHbIEC Ha caiTe Kaeapsl.

[To uToram nM3ydeHus: AUCUUIUIMHBI CIAETCS 3a4eT C UCIOJIb30BAHUEM CUCTEMBI
tecToB. Habop TecToBbIX 3aganuit mpeacTasieH B [Ipunoxenun 3.

6.1. ®oH O1IEHOYHBIX CPECTB /JI51 MPOBEIeHUS ATTECTAIUN 00YYAIOUIUXCS MO
AUCHUILINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIIETEHLUIA, (POPMHUPYEMBIX B IpoLecce OCBOCHUS
o0pa3oBaTe/IbHOI POrPaMMBbI.

B pesynpTate ocBOCHUS AUCHUILIUHBI (MOIYJs) (DOPMUPYIOTCS CIETYIONINE
KOMIIETEHI[UU

Kox xommne- | B pe3yibTaTe 0ocBOeHHsI 00pa30BaTe/ILHO NPOrpaMMbl 00y4arouuiicst
TEHIIUHN J0JI2KeH 00J1a/1aTh

ITK-16 (1) CIOCOOHOCTBIO MPOBOJUTh MATEMAaTHYECKOE MOJCIMPOBAHUE OTICITHHBIX
CTaIfiii M BCEro TEXHOJIOTUYECKOTO MpOIlecca, C MCIOJb30BaHUEM CTaH-
JTApTHBIX TAKETOB aBTOMAaTH3UPOBAHHOTO pacyueTa U MPOCKTHPOBAHHUS

B mporiecce ocBoeHmst 00pa3oBaTeIbHON MPOTrpaMMbl JaHHBIE KOMITETEHITHH, B
TOM YHCJIC UX OTICIIbHBIC KOMIIOHEHTHI, (DOPMHUPYIOTCS TIOATAITHO B XOJI€ OCBOCHUS
00yJaroNMMUCS JTUCIUTUTHHBI (MOAYJIS), B COOTBETCTBUU C W KaJCHIApHBIM Trpadu-
KOM y4eOHOro Ipoiiecca.

6.1.2. Onucanue noka3sareJieil ¥ KpUTEepHeB OLEHUBAHUS KOMIIETeHIIUIA,
(opMUpYyeMBbIX 10 HTOTaM OCBOEHHS IMCHUILIUHBI (MOYJIs1), OMUCAHNE IKAJ
OlLlCHUBAHHUA.

[Toka3zaTteneM OIleHMBaHWS KOMIIETCHIIMA Ha Pa3IUYHBIX dTanax ux GopMHupo-
BaHUS SIBIISICTCS JOCTHKEHUE 00YUAIONUMUCS TIAHUPYEMBIX PE3yJIbTaTOB O0yUYCHHUS
JTUCHUIUINHE (MOYJIIO).

Kpurepun onenuBanus

Iloka3zarenn
Orasare HeynosierBopu- |  Ya0BJIeTBOpH-

Xopoio Otim4HO
TeJbHO TeJbHO

ITK-16 (1) — crmocoOHOCTh MPOBOIUTH MaTeMaTHYECKOE MOCIMPOBAHHME OTACIBbHBIX CTaJduil W
BCEr0 TEXHOJIOTMYECKOT0 MpOIIecca, C UCIOIb30BAHUEM CTaHIAAPTHBIX MAKETOB aBTOMATU3UPO-
BAHHOTO pacyeTa U IPOEKTUPOBAHMS
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3HATh: OO0yyarommmiics OO0yyvarommmiics OO0yyarommiics OO0yyarormmiics
OCHOBHEBIE JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
3aKOHBI, 3M- | ITOJHOE OTCYT- | HETIOJIHOE 3HAHWE| 3HAHUE OCHOBHBIX | IOJJHOE W TIIy0O-
MUPUYECKUE | CTBHE 3HAHUS WIHM | OCHOBHBIX  3aKO-| 3aKOHOB, OMIIUPHU- | KO€ 3HAHHE OC-
3aBUCHUMOCTH | HEJJOCTATOYHOE HOB, OMIIUPHYE-| YECKMX  3aBHCH- | HOBHBIX 3aKOHOB,
" METOJIbI | 3HAHUE OCHOBHBIX | CKHX  3aBHUCHUMO-| MOCTEH U METOJIOB | SMIIUPHUICCKHUX
pacdera THI- | 3aKOHOB, AMITHUPHU- | CTEH W METOJOB| pacuyeTra THIPAB- | 3aBUCUMOCTCH |
paBIMKH, a | YeCKMX  3aBUCH- | pacyeTa THUOpPaB-| JIMKH, a TaKXe | METOJOB pacyera
TaKxKe MOCTEH ¥ METOJIOB | JIMKH, a TakKKe| yCTPOWCTBA THUJ- | THIPABIIHKH, a
YCTPOHCTBO pacdera THIpPAB- | yCTPOUCTBA  THJ-| PABIMYECKHX Ma- | TAK)KE yCTPOMCTBA
TUApaBINYe- | JTUKHA, a TaKXKe | paBIMYECKUX Ma-| IIUH U OCHOB MPO- | TUAPABINICCKHX
CKUX MAIIMH | yCTPOWCTBA THJ- | ITUH ¥ OCHOB TPO-| EKTUPOBAHMS TEX- | MAIIMH W OCHOB
" OCHOBBI | paBIUYECKHX Ma- | CKTUPOBAHUS TEX-| HOJOTUYCCKHIX MIPOCKTHPOBAHHS
MIPOEKTHPO- IITUH ¥ OCHOB TPO- | HOJIOTHYECKUX O0BEKTOB C WX | TEXHOJIOTHYECKUX
BAaHUS TEXHO- | CKTHPOBAHUS TEX- | 0OBEKTOB C WX HC-| HCIIOJB30BAaHHEM, | OOBEKTOB C WX
JIOTUIECKUX HOJIOTHYECKUX MI0JTb30BaHHEM, HO JIOITYCKaeT He- | UCTIOJb30BaHUEM
OOBEKTOB ¢ | OOBEKTOB C WX | MPOSIBIIICT HENO-| 3HAYUTCIIbHBIC U CBOOOJHO oOrIe-
WX WCIOJB30- | UCIIOB30BAHUEM. | CTATOYHOCTH 3HA-| ONIMOKH, HETOY- | pUpyeT mnpuoodpe-
BaHHEM HUU psijga Gu3ude-| HOCTH, 3aTpyAHe- | TCHHBIMH — 3HAHH-

CKUX MPOIIECCOB. | HUS TPU aHAIU3E | SAMHU.

buznyeckux mpo-
IIECCOB.
yMeTh: O6yuatomuiics He | O0yuaronuncs OOyuarommiics OOyuaromuiicst B
pemarb Teo- | yMEeT WM B He- | IEMOHCTPUPYET JEMOHCTPUPYET MOJTHOM ~ 00BemMe
peTHYeCKHe M | JOCTATOYHOUM CTe- | HEMOJIHOE YMEHHUE | YMEHHE  peliarh | AEMOHCTPHPYET
MpaKkTUJe- MEHH YMEET pe- | peliaTh TEOPETH- | TECOPETUYECKAE W | YMEHHE  pemaTh
CKHE 3aJlaud, | IIaTh TEOpEeTHYE- | YSCKHe W TPAKTHU- | MPAKTHUECKUE 3a- | TCOPETUYCCKUE U
UCTIOJB3YS CKHE W TpaKTHue- | YeCKHe  3aJaud, | 1a4d, WCIOJNb3Ys | PAKTHYECKUE 3a-
3aKOHBI W | CKH€ 3allaud, WC- | UCTIOJB3ysl 3aKO- | 3aKOHBI U pacyer- | Jaud, WCIONIb3Ys
pacueTHbIe TIOJIb3YSl 3aKOHBI M | HBI M pacyeTHBIC | HbIe METOJbI THUI- | 3aKOHBl U pacueT-
METOJIbl TH[- | PACYETHBIC METO- | METOJIbI THUIPOME- | POMEXaHUKH, HO | HbIE METOMbI TH/I-
POMEXaHWUKH | bl THAPOMEXaHHU- | XaHWKH, JOIYyCKa- | JOMYCKAeT He3Ha- | POMEXaHHKH.
KH. €T 3HAaYHUTEJbHBIC | YUTEIHHBIC

OmMOKK TpH pe- | OUOKH, HETOU-

IICHUU TEOPETU- | HOCTH TIPU HX pe-

YEeCKHX 3a/1a4. HICHUH.
BJIA/IETh: OO6yuaromuiica He | O0yyaromuiics OO6yyaromuiics OOyyaromuiica B
METOJaMH BJIQJICCT WJIM B | BIQJCET B HEIMOJI- | YACTHYHO BJIAJCET | IOJHOM  00BEME
MaTeMaru4e- | HEJIOCTaTOYHOU HOM oObeMe Me- | MeTOJIaMH  Marte- | BIaJeeT MeToja-
CKOTO MOJe- | CTeIICHH BJAJCET | TOJaMH MaTeMa- | MaTHYeCKOTO MO- | MU MaTeMaruye-
JUPOBAHUS, METOJJaMH  MaTe- | THYECKOTO MOJIe- | JICTMPOBAHUS, UC- | CKOTO MOJCIUpO-

UCIIOJIB3YSl UX
Ul TIpOBEJE-
HUs aHalu3a
IIPOLIECCOB,

IIPOUCXOM-

oux B THI-
PaBIMYECKUX
YCTPOMCTBAX,
a TaKKe

MAaTUYECKOTO0 MO-
JETUPOBAHUSA, HC-
MOJIb3ysd HX IS
MPOBE/ICHUS aHa-
JM3a TIPOLECCOB,
MPOUCXOJAIINX B
TUPABIAYECKUX
YCTPOMCTBAX, a
TaKXke CTaHAapT-

JUpOBaHUs,  HUC-
MOJb3ysd WX JUIs
IIPOBEJICHUS aHa-
au3a  MPOLECCOB
MPOUCXOAIINX B
TUPABINYECKUX
YCTPOMCTBAX, a
TaKXke CTaHAapT-
HBIMH  METOJaMHU

noJib3ysd UX s
IIPOBEJICHHS aHa-
au3a  MPOLECCOB,
MPOUCXOISIINX B
TUJIPABIINYECKUX
YCTpPOMCTBAX, a
TaKXke CTaHAapT-
HBIMH  METOJaMHU
aBTOMAaTU3UPO-

BaHUSA, HCIIOJIb3YS
UX Ui TpoBeJe-
HUSl aHaJK3a Mpo-
LIECCOB, MPOUCXO-
JISAIIMX B THUIPAB-
JUYECKUX YCTPOU-
CTBaxX, a TaKxke
CTaHJapTHBIMU

METOJaMH  aBTO-




CTaHJAPTHBI- | HBIMM METOJAaMHU | aBTOMAaTU3HUPO- BAHHOI'O pacyeTa | MaTU3UPOBAHHOIO
MH METOJAMH | aBTOMaTU3UPO- BaHHOTO pacyera | U  IPOEKTUPOBA- | PacYeTa U IIPOEK-
AaBTOMAaTU3U- | BAHHOTO pacuyera | U NPOEKTHPOBA- | HUAs, HO JOIyCKa- | TAPOBAHMS, CBO-
POBAaHHOIO U IpOEKTUPOBa- | HUA, a TAKXe JI0- | €T HE3HAuuTellb- | 00JHO UCIIOJIb3YET
pacyera U | HUS. NyCKaeT  3Hauyu- | Hble OUIMOKU TpH | MOJyYCHHBIE
IIPOEKTUPO- TEJIbHBIC OINMOKH | PEIICHUH TPAKTH- | HABBIKK TIPH  pe-
BaHUA pu pELICHUN | YECKUX 3a]1a4. LHICHUM 33134 II0-
IIPaAKTUYECKUX BBILIEHHOM CJIOXK-
3a/1a4. HOCTH.

6.1.3. IlIkaJbl OHeHMBAHUA Pe3yJIbTATOB ATTECTAUM M UX ONUCAHHUE.

dopma arrecTamMu: 3a4eT (110 UTOTaM W3YYCHHUS JUCIUILIAHBI).

ATttecTanus oOydaromuxcs B popMe 3auéra IpOBOAUTCS MO Pe3yJibTaTaM Bbl-
MOJIHEHUSI BCEX BHUJIOB y4eOHOU pabOThl, MPEIyCMOTPEHHBIX YUY€OHBIM IIJIAHOM U pa-
0ouelt mporpaMMoil 1Mo JaHHOW JUCUUIUIMHE (MOAYIIO), IPU 3TOM YUUTHIBAIOTCS pe-
3yJbTaThl TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH B TeueHHE ceMecTpa. OLEeHKa CTENEHU
JTOCTHXKEHUSI 00yUaroIUMHUCS TIAaHUPYEMBIX pPe3yJIbTaTOB 00YUYEHUS MO TUCIUTIIIUHE
(MOyJTI0) MIPOBOJIUTCS MPEMNO/IaBaTeNieM, BEIYIIUM 3aHSATUS TIO TUCUUILIIUHE (MOY-
JII0) METOJIOM SKCHepTHOM oneHKu. [1o uToram arrecranuu mno AUCIHUIUIMHE (MOJY-
JIY0) BBICTABIISIETCS OLIEHKA «3aYTEHO» WJIM «HE3aYTEHO.

K arrecraumu (3auery) JONYCKAarOTCS CTYIEHTHI, BBINOJHUBIINE BCE BHJbI
yueOHOH paboThl, MpeayCMOTpPEHHBIE pabodel mporpaMMoi 1Mo TUCHUIUIMHE (MOJY-
mo) «'napaBnuka U ruipaBInueckie MauHb». K 00s3aTenbHbIM BUAAM yueOHOU
paboTBl OTHOCSTCS:

e j1abopaTopHble pabOTHI, BBHINOJIHIEMBbIE B T€UEHHE y4eOHOro cemecTpa

(mepedyeHb MPUBECH B IPUIIOKEHUU 2);
e pacueTHO-rpadpuueckre padOTHI, BHITIOJIHAEMBIC B TEUCHHE Y4EOHOTO
cemectpa (nepeuenb PI'P npuBeeH B mpuioxeHuu 1).

[ITxamna o1e-
HUBaHUA

Onucanue

BrlimmoHeHbI Bce BUABI yueOHOH paboThI, IPEAyCMOTPEHHBIC pabo-
yeld mporpaMMo mo aucuuiuinHe (Mopayinwo). CTyaeHT AeMOH-
CTpUPYET 3HAHUWS, YMEHUS, HABBIKU, IPUBECHHBIC B TAOIHIIEC TIO-
KazaTejed (He HMXKE YeM Il KPUTEPHUSl «yAOBIETBOPUTEIIHHOY),
OTICpHpPYET MPUOOPETCHHBIMU 3HAHUSMH, YMCHUSMH, HaBBIKAMH,
OPUMEHSET UX JJIA PelIeHUs MpakThuueckux 3aaad. [Ipu stom Mo-
I'yT OBITH JOMYIICHBl HE3HAYNTEIbHBIC OMMOKH, HETOYHOCTH, 3a-
TPYJIHEHUS MPU AHAIUTHUYECKUX OIEpalusiX, MepeHoce 3HAHUN U
YMEHUI Ha HOBbIE, HECTAH/IAPTHHIEC CUTYAIINH.

3adTeHo

He BbinonHeH onuH uin 6oliee 00s3aTENbHBIX BUJIOB YU4EOHOM pa-

Heszaureno N N
00TBI, TIPEYCMOTPEHHBIX paboUeil MpPOrpaMMOM IO JUCIUTLINHE
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(Moxynto). CTyZIeHT NEMOHCTPUPYET HEMOIHOE COOTBETCTBHE 3HA-
HUM, YMEHHI, HaBBIKOB, PUBEJECHHBIM B TabiuLEe Mokaszarene (B
TOM YMCJII€, ISl KPUTEPUS «yIOBIETBOPUTEIHLHOY), TOMYCKAET 3HA-
YUTEJIbHbIE OLIMOKW, NPOSBISET OTCYTCTBHE 3HAHUM, YMEHUH,
HAaBBIKOB [0 psAAy Mokaszarenel. [Ipu 3TOM CTyaeHT UCHBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHUS IIPU ONEPUPOBAHNUU 3HAHUAMU U yMe-
HUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYaIIUU.

@DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABICHBI B IPUIOKEHUU 4 K padoueil mporpamme.

7.

Y4eOHO-MeTOAUYECKOe U HHPOPMAITMOHHOE O0ecredyeHre JUCHUIINHBI.

a) OCHOBHAs JUTepaTypa:

. benenkoBa 10.A., Jlenemkun A.B., Muxaiinun A.A. ['uapaBivka u rHIpoI-

HeBMONpHUBO. YueOuuk. — M.: uznarensckuit jom «kbACTET», 2013. 406 c.

. Jlenemikun A.B., Muxaitina A.A. ['mapaBivka MallMHOCTPOUTENBHBIX THAPO-

cucreMm. YueOnuk. — M.: m3a. IIKT, 2013. 280 c.

. Jlenemikun A.B., Muxaiinun A.A., Hleinak A.A. 'uapaBivka ¥ TUIPOITHEBMO-

npuBoA. ['WapaBiuueckue MalldHbI W THUAPOIHEBMOINPHUBOJ. Y4eOHHK. 6-0¢
u3a., uctp. u gon. — M.: UHOPA-M, 2017. 446 c.

0) IOTOTHUTENIbHAS JIUTEpaTypa:

. le#inak A.A. I'ugpaBinvka ¥ ruiponHEeBMONpUBOA. OCHOBBI MEXaHUKH >KHUJIKO-

CTH W raza. YueOHukK. 6-oe uza., ucnp. u gom. — M.: UHOPA-M, 2017. 272 c.

. benenkoB 10.A., Jlenemkud A.B. u nip. 3aJjauyHuK 10 TUAPaBIUKE U TUIPOITHEB-

mornpuBoay. [lox pen. FO.A. benenkosa. — M.: M3naTensctBo «OK3ameny, 2009.
— 286¢.

. Jlenemkun A.B., Muxaiinua A.A., 3pikoB B. A. I'uapaBinka 1 rujpoMaIivHbl:

JlaGoparopHble paboThl. YueOHoe mocoOue s By30B. Ilox pen. benenkosa
I0.A. — M., MI'TY MAMU, 2003. — 438 c.

. benenkosa F0.A., Jlenemkun A.B., Muxaitnua A.A., Cy3gansies B.E. Jla6o-

paTopHble paboThl 10 Kypcy «l'mapaBnukay, BeinojHsembie Ha [I9BM. Meto-
IUYECKOE IMOCOOMe ISl CTYAEHTOB BBICHIMX Y4Y€OHBIX 3aBEACHUN MAIHHO-
cTpouTenbHbIX creruanbHocTed. [lon pen. Jlenmemkuna A.B. — M., MAMU,
2014 (B anextpoHHoMm Buze). — 37 c.

B) METOANYECKHE YKa3aHUS JJIsl CAMOCTOSITEIbHON paOOThI:

1. Muxaiinun A.A., [Ixakanze C. J1., Kypmaes P.X., CtpokoB I1.A. Pacuer s1emen-

2.

TOB aBTOMOOMJIBHBIX THAPOCHCTEM. Y4eOHOE IMocoOWe I CTYJCHTOB BY30B.
ITox pen. Jlememkuna A.B. — M., u3n. MAMU, 2012. — 87 c.

Jlenemkun A.B., Muxaiinua A.A., IIxakagze C. /., Kypmae P.X., CtpokoB
ILA. TuapaBaumyeckuid pacyeT CIOXKHBIX TpPyOONpPOBOAOB TPAHCIOPTHO-
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TEXHOJIOTMYECKUX MalllMH. YueOHoe mocodue Jyisi cTyAeHTOB By30B. [lox pen.
Jlenemkuna A.B. — M., usn. MAMMU, 2013. — 85 c.

T) IpOrpaMMHOE 00eCIeueHNEe U UHTEPHET-PECYPCHI:

Pazpaborana nporpamma MoenupoBaHus 1abopaTopHbIX paboT Ha DBM,
DyONUpPYIOUIMX HATypHBIC Ta00paTOpHbIE paboThl KadeIphl.

HuTepHeT-pecypchl BKIIOUYAIOT Y4eOHUKH, YUEOHO-METOANYECKUE TTOCOOUS 1
Mpe3eHTalUU.

Ha caiitre ynuBepcurera B pasuene: kadenapa «['mapaBiukay npeacTaBiIeHBI
CIIEYIOIME MaTePUAIIBI:

— TeOpeTUYeCKUe Kypchl (TIPE3eHTAIMH TI0 pa3ziesiaM JUCIHUILTNHBI);

— TabopaTOPHBIN MPAKTUKYM (METOAMYECKHE YKa3aHUs 10 MTPOBEICHUIO JIa-
00paTopHBIX PabOT U PEKOMEHJOBaHHBIE (POPMBI IPOTOKOJIOB 7St 0POpM-
JICHHS Pe3yTbTaTOB JabOPaTOPHBIX PadoT);

— TIOCOOMUSI ISl CAMOCTOSATEIIBHOU paboThl (METOIMUECKOE TTOCOOUE JIJIsl BbI-

MOJIHEHUSI pacueTHO-Tpaduueckux pador).

Ha caiite YHUBCPCUTCTA B Pa3aciic: oubnuoreka MMpCaACTaBJICHBI MCTOAHUYC-
CKHC HOCO6I/I$I, MMPUBCACHHLIC B IIOApPA3JACIax ﬂaHHOﬁ mporpaMmsbl «JOITOJTHH-
TCJIbHAA JIMTCpAaTypa» U «MCTOJUYCCKUC YKA3aHUA IJIA CaMOCTOSITCJILHOM pa60-
TBI».

Bce yueOHuku u yyeOHBbIE TTOCOOUS, MPUBEICHHBIE B MOJpPAa3/esie OCHOBHAS
JUTEepaTypa JaHHOM MPOrpaMMbl, UMEIOTCS Ha Pa3IuYHbIX caiitax MHTepHeTa.

[Tone3Hble yueOHO-METOJHYECKIE U HH(POPMAIIMOHHBIC MATEPHAJIBI 110 TUC-
[UIUIAHE MTPECTABICHBI Ha cairax:

yandex/ru/yandsearch?texst=cuopoecazoounamuxa&lr=213

yandex/ru/yandsearch?texst=cudpasiuxa+aexyuu&lr=213

8. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCHUILTHHBI.

Crnenmanu3upoBaHHas 1a00paToOpHs sl BBIIIOJHEHHUS J1a00paTOpPHBIX padoT ¢
COOTBETCTBYIOLIUMU CTEHIAMH, 000pyaoBaHueM U npudopamu (aya. AB-1101).

Crienuanm3upoBaHHbIE KOMITBbIOTEpHBIE Kiacchl (ayn. AB-1406 u AB-1407),
OCHAIIEHHbIE MEPCOHATBHBIMU KOMIBIOTEPAMU (B KaXKJ0il MO IIECTh) C YCTaHOBJICH-
HBIM TTPOTrPAMMHBIM 00€CIIeYeHUEM, HEOOXOIMMBIM JIJIsl BHITIOJIHEHHSI JTa00PaTOPHBIX
paboT MO IUCHHILINHE.

9. MeToauyeckue peKOMEHIAUHM ISl CAMOCTOSITEJILHOI padoThI CTYIEHTOB.

[Tpu monroTOBKE K JIaOOpAaTOPHBIM paboTaM, a TakKe Mpu 00pabOTKe W aHAH-
3€ pe3yiabTaTOB IKCIEPUMEHTAIBHBIX UCCIEIOBAHUN, CTYyJICHTAaM PEKOMEHAYETCS HC-
M0JIb30BaTh METOAUYEeCcKue pa3paboTku kadeapsl [3] wau [4], ykazaHHBIE B MOJ-
MyHKTE 76 JaHHOW pabouyell mpOorpaMMmBbl.



11

[Ipu BBINOJIHEHUH JOMAIIHUX PACYETHO-TPAPUUECKUX PabOT CTYAEHTaM PEKO-
MEHIYETCSI MUCIOJb30BaTh METOIMNYECKYI0 pa3paboTky kadenpbl [1], ykazanHyio B
MOJIYHKTE 76 TaHHOM paboyeil mporpaMMal.

10. Meroanuyeckue peKOMEHAAUMH JIS NPENoAaBaTeIs.

[Ipu mOATOTOBKE MpemojaBaHUs TAaHHOW TUCIUIUIMHBI PEKOMEHIYeTCS HC-
MOJI30BATh JINTEPATYPY, MPUBEACHHYIO B MyHKTE 7 JaHHOW pabouel MporpaMMmBel.

[Ipy mOArOTOBKE K YTEHHUIO JIEKIIMI B KauecTBe 0a30BOro yuyeOHHUKa LI€Neco-
00pa3Ho HCIOB30BaTh yueOHUK [1] moanyHkra 7a maHHOUN paboyei IpOrpaMMBl.

[Ipu oTpaboTKe yMEHHS TPOBOAUTH MPAKTUYECKHE PACUETHI LIEIECO0OpPa3HO
MCII0JIb30BaTh 3a/1a4HUK [2] moanyHKTa 76 MaHHON pabovel IpOorpaMMB.

Jlnist ipoBeZieHus TaOOpaTOpHBIX PaboT CIeAyeT MCIOJIb30BaTh METOINIECKUE
pa3pabotku [3] wiu [4], ykazaHHbIE B OAMYHKTE 70.

[Ipu opraHM3any CaMOCTOSTEIHHONH pabOTHI CTYIEHTOB PEKOMEHIYETCS HC-
M0JIB30BaTh METOAMYECKYIO pa3padboTky [1], yka3aHHyIO B MOAMYHKTE 76.

Jliss TipoBeNeHUs 3aKIIOYMTEIBHOTO 3adyeTa CIEeAyeT HCIOJIb30BaTh TECTHI,
npuBeneHHbIe B [Ipunoxenun 3.

[Iporpamma coctaBiena B cooTBeTcTBUU ¢ TpeboBanusimMu O@I'OC BO u yueOGHBIM
mwiaHom 1o crneruanbHocTh 18.05.01 « Xumudeckast TEXHOIOTHsSI HEPTrOHACHIIICHHBIX
MATEPUAIIOB U U3CIIUI.

[IporpamMmmy cocTaBuIIH:
npod., k.T.H. Jlememkun A.B.,
npod., K.T.H. Muxaitiiua A.A.

[TporpamMma nuctuIuIMHbL «I UIpaBIUKa ¥ THAPABINYSCKUE MAIIUHBI 1O CIIe-
nuanbHocTH 18.05.01 «XuMuueckass TEXHOJOTUSI YHEPTOHACKHIIIIEHHBIX MaTEPHUAJIOB U
u3nenuiny  (crenuanu3anus «ABTOMATH3UPOBAHHOE IPOM3BOACTBO XHMHYECKHX
HOPEINPUATHI») YTBEPIKACHA HA 3aceqaHuu Kadeapsl «I uapaBinka»

« » 20 1., mpotoxoin Ne

3apenytomuii kKageapoit «I uapaBiuka»
mpod., K.T.H. [Nlenemkun A.B./

3aBeayromuii kadeapoit

«AnmaparypHoe ohopMIICHHE U

aBTOMATHU3AINS TEXHOJIOTHYECKUX IMPOU3BOICTBY

mpod., 1.T.H. /T'enepanos M.b./



[Ipunoxenue 1.

CtpykTypa u coaepxanne JUCUUIUTUHBI «['mapaBJauKa U rHIpaBJIddecKre MAIIUHbD)

Hamnpasnenne noarorosku 18.05.01 «Xumuveckas TeXHOJIOT U IHEPrOHACHIIEHHBIX MATEPHAJIOB M M3/ eJTHiI»

[Ipodusib «KABTOMATH3MPOBAHHOE NPOU3BOACTBO XUMUYECKHUX NMPeINpPUuATHID

Buasbi yueOHoli padoTsl,

] . ®opmbl
2| m &| BKJIIOYAH CAMOCTOATENLHYIO Buabl camMocToATEILHOM ATTeCTA
3 = o o =
3) 200Ty CTYJAEHTOB a00ThbI CTY/IEHTOB
n/n Pasnen 2 58 p y crya ’ P ya Huu
5 ©® = U TPYAOEMKOCTDH B Yacax
o =8
J I/C | Jag | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p | D 3
BBenenmue.
Kupakocte u ras. ['mapaBiuka — npuknai-
1 Hasg YacTh MEXaHWKH >KHIKOCTH W Trasa. 7 1 1 1 4 +
Cuiibl, IEUCTBYIOIIME B KUIKOCTH U Tase.
I'mppocratnueckoe napineHue. CBoMCTBa
JKUJIKOCTEN U Tra30B.
I'mapocraTuka.
CaoiictBa nasieHus1. OCHOBHOM 3aKOH T'M]I-
pocratuku. YpaBHeHue Jiinepa. CrocoObl
2 n3MmepeHus aasienus. Cuna, 1eHCTBYOIIas 7 2 1 1 4 + +
Ha CTEHKH.
PI'P — Cmamuueckue pacuemul 31eMeHMO8
2UOPABIUYECKUX YCMPOUCMS.
3 OcCHOBHBIC 3aKOHBI KHHEMATHKH H JIH-
HAMHUKH KHIKOCTH. 7 3 1 1 2 +
OCHOBHbIE TIOHATUA M  ONpPENEICHUSI.
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VYpaBHeHHE pacxoJoB (ypaBHEHUE Hepas-
PBIBHOCTH). YpaBHEHUS JBIKCHHS UJIE-
AJIBbHOW U PEabHOM KHUIKOCTH.

OcHoBHbIE 3aKOHBbI KHHEMATHKH M JM-
HAaMHUKH KUJAKOCTH.

VYpaBHenue bepHymm sl uIeanbHOU
#KuaKocTu. CrocoObl M3MEpPEHUsT HAaoOPOB.
TpyOka Iluto mist 3aMepa CKOPOCTHBIX
HamopoB B IIOTOKaxX >KUIKOCTH U Tasa.
VYpaBHeHnue bepHyiun mid peaibHOM KU-
KOCTH. Y4YeT NOTepb SHEPTUN.

PI'P — Pacuemvt snemenmos euopasiuye-
CKUX YCMPOLCME ¢ UCNONIb308AHUEM Ypas-
nenusi bepuynnu.

OCHOBHble 3AKOHbI KHHEMAaTUKHU U AU-
HAMHJKH KHIKOCTH.

IM'uapoaumHamMuyeckoe TOM00ME TIOTOKOB
JKUIKOCTU M raza. Pexxumbl TeueHusa. Ka-
BUTAIMOHHOE TCUCHHE B KUIKOCTH.

I'mppaBiauveckue conporusienus. Jla-
MUHapHOE Te4yeHue. JlaMuHapHOe TeueHHe
B KpYIJIbIX TpyOax. JlamuHapHOe TeueHue B
HEKpyrJibiX Tpybax. OcoOwie ciydau Jia-
MUHAPHOTO TEUYCHHUSI.

I'mppaBiauyeckue conporuBiaeHus. Typ-
OynentHoe TeueHue. TypOyneHTHOe Teue-
HUE B TJQJKUX U HIEPOXOBATBHIX TpyOax.
TypOyneHTHOEe TeueHUuEe B HEKPYIJIBbIX TPY-
0ax.

I'mppaBianveckue CONPOTHBJICHHS.
Mectable conportuBneHus. KBagparuunsie
conpoTtuBieHus. KomOuHupoBaHHBIE CcO-
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NpOTUBJICHUS. JINHEHHBIE COTPOTUBIICHUS.

I'mppaBiauveckue conmporuBiaenus. Hc-
teuenue. Mcreuenue B armocdepy. Hcre-
YeHue MoJl ypoBeHsb. Mcreuenne npu Heco-
BCPHICHHOM CIKaTHUH.

10

Pacuyer Tpy6onpoBoa0B.

Pacuer mpocteix tpybomnpoBoaos. Coemu-
HEHUE MpOoCThIX TpybompoBoaos. Ciox-
HBIN TpyOompoBoa. TpybomnpoBos ¢ Hacoc-
HOW mnonaved. ['miapaBiuueckuid ypap B
TpyOONIpOBOIAX.

10

11

JInHaMuqecm[e rHaApoMalmiuHbI.

OcHOBHBIE TIOHATHS W onpeneneHus. [u-
Hamuyeckue  Hacochl.  LleHTpoOexHbIi
HAcoC: YCTPOWCTBO M MPHUHLMII PaOOTHI,
TpeyroapHuk ckopocteil. OCHOBHOE ypaB-
HEHHE TIIEHTpOoOekHOrOo Hacoca (YpaBHe-
Hue Diinepa).

11

12

I[I/IHaMI/I‘leCKI/Ie rHaApoMalInuHbI.

XapakTepucTuka LEHTPOOESKHOTO Hacoca.
XapakTepucTUKU  JIPYTHX  JIOMACTHBIX
HacocoB. Teopus mMOAOOMS JIOMACTHBIX
HacocoB. JlomacTHble THAPOABUTATENU —
TUIpaBINYECKUE TypOUHBI.

12

13

I[I/IHaMI/l'—leCKI/Ie Ir'HApoOMalIuHbI.

Hacockl TpeHus: BHUXpEBBIC, JIHCKOBBIC,
IITHEKOBBIE, BHUXpPEBbIE CTpyiiHbIe. [IpuH-
MBI ACHCTBHUSA, OCOOCHHOCTH, OOJIACTH
MIPUMEHEHHSL.

13

14

O0beMHBIC THAPOMALINUHBI.

O6bemuble Hacochl. [lpuHimn aeiicTBus u
oOmue cpoiictBa. llopuiHeBble  HACOCHI.

14
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OcoOeHHOCTH TUIYHXEpHBIX M Juadpar-
MEHHBIX HacocoB. HepaBHOMEpPHOCTH MO-
Ia4YU U CIIOCOOBI €€ CHIDKEHU.

15

O0beMHBbIEe THAPOMAILIMHBI.

Poropusle Hacocel [IpuHnmn neictBus u
obmmue cpoiictBa. Knaccudukamus potop-
HbIX HacocoB. OCHOBHbBIE Pa3HOBUIHOCTHU
POTOPHBIX HACOCOB: HIECTEPEHHBIEC, BUHTO-
BbIE, IJJACTUHYAThIE, AKCHAJIBHO-
MTOPIIHEBBIC, PAANAIBHO-TIOPIIHEBBIE.

15

16

O0beMHBbIEe THAPOMAIIHHBI.

CriocoObI peryaupoBaHus MOJAYH POTOP-
HBIX HACOCOB — HACOCHBIE YCTAaHOBKH. Xa-
PaKTEepUCTHKH HACOCOB M HACOCHBIX yCTa-
HoBoK. KIIJl potopHbix HacocoB. OObeM-
HBbIC THAPABINYECKHE ABHTATENN (CBOM-
CTBa U KJIacCu(UKaIus).

PI'P — nocmpoenue xapaxmepucmuxu
HACOCHOU YCMAHOBKU.

16

17

I'mapaBiuvecKkue CUCTEMBI.

OcHOBHBIE MOHATUS W omnpeaeneHus. ['ua-
PaBIMYECKUE CUCTEMBI IMOJAYH KHIKOCTH
U ruaponpuBobel. CTPYKTypa U OCHOBHBIC
AJIEMEHTBI THAPOTPUBOIOB. Paboune xu -
KOCTH.

17

18

I'mppaBiaunyeckne CUCTEMBbI.

I'maponpuBobl  BpaIIaTeNIbHOTO M BO3-
BpaTHO-TIOCTYMNAaTeNbHOro ABMKeHus. Crio-
COOBl  PErylMpOBaHUS  TUIPOTIPUBO/IOB.
Crnengmui THIPONIPUBOIL.

18

Hroro:

18

72




[Ipunoxenue 2.

Cnucok 1abopaTopHbIX PadOT TUCIUIUIMHBI (MOTYJIS)
«I'mapaBiuMKa ¥ ruIpaBjinyecKre MalllMHbD)

CrnenunanpHocTh 18.05.01 « XuMHu4YecKkasi TEXHOJIOr Ul
JHEPrOHACHIIIEHHBIX MATEPHAJIOB U U3/1eJNID)

Crnennanuzanus «KABTOMATH3MPOBAHHOE MPOU3BOACTBO
XUMHMYECKUX MpeanpUusiTuin

No Mudp HasBanwue nabopaTopHoii paboThI
11 11 Hemonctpanus ypaBHeHus bepuyiu. [loctpoeHne mbe3oMeTpHUSCKON
JIMHWM M JIMHUYW TIOJTHOTO HaIopa
2 I'-2 | PesxuMBbl T€UEHHUS )KUIKOCTH
3| 13 Omnpenenenue MOTeph HAIIOPa Ha TPEHUE TIO JUTMHE W B MECTHBIX T'HJI-
PaBIMYECKUX COMPOTHBIICHHUSIX
41 T4 Omnpenenenne ko3 GHUIMEHTA TOTEPh B MECTHOM THIPABIHYSCKOM CO-
NPOTUBJICHUU TIPH HOPMAIBHOM W KaBUTAI[MOHHOM TCYCHUHU
5| 1.5 Onpenenenue koddduirienTa pacxoa Ipu UCTEUEHUU Yepe3 OTBEPCTUE
U HacaJKu
6 | I'-6 |[mapaBnudeckuii yaap B TpyOOIpoBojie
I'M-1 | McneiTanue 1ieHTpoOeXKHOT0 Hacoca
I'M-2 | McnpiTanue mecTepeHHOro Hacoca ¢ MepeIMBHBIM KilallaHOM
9 | TM-3 HcnpiTanue paguaibHO-MOPIIHEBOIO HACOCA C aBTOMATHYECKUM PETy-

JLATOPOM IIOJa4YH
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[Ipunoxenue 3.
HabGop TecToB nis 3auera

o aucuuiuie «'mapaBianka M rupaBJIndecKue MAIIHUHbI»
CrnernmansHocTh 18.05.01 « XuMuuyeckasi TeXHOJIOTHS JHEPTOHACHIIIEHHBIX
MATEPHAJIOB M U3eTUI»

Crnennanuzanusi «KABTOMATH3MPOBAHHOE MPOU3BOACTBO
XUMHMYECKUX MpeanpUusiTuin

KoHTposibHbIE TeCThI (BapHAHT A).

BHUMAHME! Ilpu nposedenuu viuucienuti pekomeHoyemcs. npuHuMams yCcKo-
penue c60600H020 nadenus § = 10 m/c?, a nromnocme scuokocmu p = 1000 ke/m®.

1. Yemy pasusercs nasnenue B CU, ecimn manoMetp nokassisaetr 100 at (kr/cm?)?

l. p=10 MIla. Il. p=1 MlIla. I11. p =100 kIla. IV. p=10 klla.
2. Uemy paBHsieTca U30BITOUHOE JAaBieHHE, e€ciii MaHOMeTp noka3biBaeT 0,1 MIla?
l. pasc= 0,2 MIla. Il. p =0 MIlIa. I1l. p =-0,1 MIla. IV. p=0,1 MIla.

3. YUeMy paBHseTCs TIyOMHA MOTPpYyKeHUs h MaHOMETpa B BOJY, €CJIH OH ITOKAa3bIBACT
nasinenue 0,01 MIIa?

I. h=100 m. Il. h=1wm. I1l. h=1000 m. IV. h=10 m.
4. OnpenenuTh AaBJIeHUE P MOJ MOPIIHEM, €ClU cuja, JeH-

ctBytomiag Ha ero mroke F = 100 H. Ilpunsate miomanb
nopuHs S = 100 cm?,

l. 1. 1. V.
p =10 xITa. p=10MlIla. p=100«klla. p=1Mlla.

5. UeMy paBHsIeTCS cuia, JIEUCTBYIOIIAS CO CTOPOHBI BO-

JIbI Ha TUIOCKYIO CTEHKY KBaJpaTHOW GOpMBI (a X @) ca = 4 ‘p ‘1 ‘b

1 M, pu Benu4MHE W30BITOYHOTO JABJICHHUS HA CBOOOJ- -

HOU NOBEPXHOCTH po = 5 klla? — — — — —
l. 1. 1. V. i

F=10 xH. F =20 xH. F=25xH. F=15xH. — = — — —

6. OnpenenuTh AaBJICHUE p1, KOTOPOE HEOOXOAMMO TO/I-
BECTH B JIEBYIO MOJIOCTh TUAPOLMIMHAPA, €CIIU JaBJICHHUE (A ])
KUJKOCTU B Oauke MOJHATOM Ha BeicoTy H = 5 M, pg =
0,2 Mlla, cuna cxarus npyxunsl 250 H, a cuiia npuno-
xeHHasd K mroky 400 H. Ilpunasate miomans nopuiHs
1000 Mm?, Tutomazps mroka 600 MM2.

1. 1. 1. IV.
p=0,25 MITa. p=0,5MIla. p=0,75 MIla. p= 1 MIla.

by
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7. Ykaxkute quanasoH uuceln PeiiHonbaca, pu KOTOPBIX B TPyO€ KPYToro CeYeHus
CYIIECTBYET YCTOMYMBOE JJAMUHAPHOE TEYCHUE.

I. Re <2300. 1. Re > 2300. I11. Re <4000. V. Re >4000.

8. Onpenenuth pacxol KUAKOCTH Q, eciiu ee cpeHssi CKOPOCTh B TpyOe MOCTOSHHOIO
CeueHHs IIoIabIo 2 cM? cocTapiser 10 m/c.

I. Q=10 u/c. Il. Q=5 un/c. I, Q=4u/c. IV. Q=2ulc.
9. Ipu HavansHON ckopocTu Vi =4 Mm/c pactupsitome- 1 g U 2

rocsi MOTOKA OINPENENUTh €ro KOHEYHYI CKOpocTh Vo, _| M‘ :I/
1
eciu nuametp mensiercs ¢ d = 20 mm 1o D = 40 mm. : U, z

|
|
|
I. II. III. IV. : \' I

21

Vo=2wm/c. Vo=8wm/. Vo=1wm/. Vo =4 m/c. 1

10. KakoMmy noTOKy ueanbHON ®KUIKOCTH COOTBETCTBYET HEPaBEeHCTBO Vi > V3 ?
l. 1. 1.

14 |I ‘ 14 1% il “ 1%
Al ﬁzl | 2] yZ | 1z

11. Onpenenuth NaBieHre B KOHEYHOM CEUYEHUHU TOPU3OHTAIBHON TPYObl MOCTOSHHOTO
AvaMeTpa, eciM B HadyaJabHOM ceueHuu oHo Obwio P1 = 0,6 MIla, a nmoteps Hamopa npu
JBY)KEHUH JKMJIKOCTH OT HAYaJIbHOI'O CEYEHUS 1O KOHEYHOro cocTaBuiio 30 M.

I. p2 =400 kI]a. 1. p2=200 klla. 1. p2=300 xIIa. V. p2 =100 kIIa.

12. Omnpenennth moTepro Hamopa Ny B TOPU30H-

TaJIBHOU CYy’)KaroIIecs TpyOe, ecim CKOpOCTh U JIaB- 1| I 2|
JIEHHWE B HA4YaJlbHOM CEYEHHH COCTaBHJIM COOTBET- | ) 74 |
ctBeHHO V1 = 4 m/c u p1 = 0,4 Mlla, a naBieHue B W ‘—|7

KoHeuyHOM ceueHnn — P2 = 80 xIla. Ilpu pemenun —Lp L2,
nputsath D/d = 2. Teuenune cuutath TypOyI€HTHBIM. 1

|
| L
. 1} 1. v |

' I
Noor =40 M. Ny =30 M. Ny =20M. hyor=10m. ] 21

13. Ha pucyHke npuBeneHbl HEKOTOPBIE SMIOPBI pacpeIeNIEHUs] CKOPOCTEHN M0 CEUEHUIO
MMOTOKOB. YKaXHUTE PUCYHOK, KOTOPBI COOTBETCTBYET OOBIYHOMY JIAMHUHAPHOMY TEYe-
HUIO )KUJIKOCTHU B KPYIJIOil TpyOe.

l. 1. 1. v

14. Yemy paBen koaddunment Jlapcu A s Kpyriaod TpyObl IPU TEUYECHUH JKUJIKOCTH C
unciom Peitnonbiaca Re = 10%? TpyOy cunTaTh rTUAPABIMYECKHU IIIaJKOM.

I. A =0,022. 1. A =0,0316. 1. A =0,05. IV. A =0,011.
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15. Ykaxute HanOosnee BO3MOKHOE YUCIEHHOE 3HaUeHue koddduuuenta Japcu A npu
TypOyJIEHTHOM TEUEHUHU KUIKOCTH B KPYTII0i TpyoOe.

. 0,5 . 1 1. 08. IvV. 0,03
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6. Bo ckosbKO pa3 yBeanyaTcs MOTEPU HAlopa B MECTHOM COIPOTUBIIEHHMH, €CIIU pac-
X071 yBenuuuTcs B 2 paza? Cuutarh, UTO MOTEPH BBI3BAHBI BUXPEOOPA30BAHUEM.

|. B4 paza. Il. B2 pa3za. 1. BO0,5 paza. V. B ~3,5 pa3a.

17. Onpenenuth NOTEprO NaBieHUS AP MpU JBMKEHHUHM >KUJIKOCTH C pacxonoM Q =
0,0314 n/c yepe3 npoccenupyroinee oTBepctre auameTpoMm d = Y4 cm. TIpuHaTh k03¢-
¢bunuent pacxoaa orsepctust u = 0,8.

l. Ap =24 klla 1. Ap = 8 klla 1. Ap =32 klla IV. Ap =16 klla

18. CnoxHblii TpyOONPOBOJ, COCTOUT M3 JBYX IMapal-
nensHO coemuHeHHBIX Tpy6 (1 u 2), xapakrepuctuxu /7§ [(Mal 1
KOTOPBIX IPUBEAEHbI HAa pucyHke. OnpenenuTs AaBie- [,
HUE B KOHEUHOM CEUYEHHUU CII0KHOI0 TpyOompoBoaa Pz U
CYMMapHbIN pacxoj KuAakocTu Qs. 3aaHbl: JaBjIeHUE B 3 "%
7
1

HAYaJIbHOM CEUYEHHH CIIOKHOTO TpyOompoBoda P1 = 5
MIIa u pacxoj )KUIKOCTH BO BTOpoi Tpyoe Q2 = 2 n/c.

]
1. 1. m 2 -~
p2=2 Mlla, p2=2Mlla, p2=3Mlla, p,=23 Mlla, g
Qz=2un/c. Qz=3n/c. Qz=3n/c. Qz=4un/. 1 2 3 L &I/

19. Onpenenuts Hanop Hy u moTpebnsemyro momtHocTh N Hacoca, ecnu ero mogada Q =
1 n/c, naBnenus: Ha Beixoae — P2 = 1 MIla, Ha Bxone — p1 = 0,1 MIla, a monusrit KITJ —
n = 0,9. JIluamMeTpsl BCachIBAIOIIETO M HATIOPHOTO TPYOOIIPOBOIOB OJTMHAKOBHI.
I. H, =100 m, I, H, =90 m, 1. H, =100 m, IV. Hy, =90 m,
N = 1,0 kBr. N = 1,0 kBr. N = 0,9 kBr. N = 0,9 kBr.

20. Onpenenuth nmoaubiit KIIJ] 1 Hacoca, ecau ero yactaeie KIIJ[ cocTaBnstoT: 00beM-
HBIN — Mo = 0,9, runpasnuueckuii — nr = 0,8 1 Mmexanuueckuit — ny = 0,9. Ilocne npose-
J€HUS pacueToOB PE3YJbTAT CIAEAYET OKPYIIIUTh A0 LIEJIBIX IPOLEHTOB.

l. 65 %. 1. 72 %. 1. 75 %. V. 80 %.

21. Onpegenuth pabouuit 00beM poTopHOTO THApOMOTOpa W, KOTOpHIN AOMKEH o0ec-
NeYnTh KpyTAUil MOMeHT Ha Baty M = 18 H-m. IIpunars nepenaa naBieHUs HA TUJI-
pomotope p = 3,14 MIla, a ero mexanuueckuit KIIJ[ n, = 0,9.

. W=20cm 1. W=60cm 111, W=280cm. V. W=140cm
22. Ha pucyHke mpHBeIeHa XapaKTepUCTHKa Hacoc- # ““"i”“]h-- ”
HOM YCTaHOBKH, a TaKKe€ — XapaKTEpUCTHKa TpyOo- 8 [Tpydo-— 7 -\\.
nposona. C ucronb3oBaHueM rpaduka ompeienuts ¢ |PPCP00 A IJ 5\
ce nofady Q Npy YMEHBUICHHM YacCTOTEI BPAIICHAS 1 \
Hacoca Ha 40%. // L )
H
l 1. 1. V. 2 A iﬂEIiI \
Q=3mc. Q=4mc. Q=8na/c. Q=5unl. 0 = . 6 8 &h/d
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23. Ha pucyHke NpeaCTaBICHbl XAPAKTEPUCTUKU /74l [ 1/
LIEHTPOOEIKHOTO Hacoca u TpyoonpoBoaa. C ucmonp- 80
3oBaHueM rpaguka onpegenutb KIIJ[ nacoca n nmpu 60 f Xaparmepuc muKa YO
ero paboTe ¢ JaHHBIM TPYOOIIPOBOIOM. 40 ’F [~ mpydonpoboda \ 80
l. . 1. V. 20 > 40
n=50%. mn=60% n=70%n=40%. E]i/| L1 L 6;1 LN

24. Bo CcKOJIBKO pa3 U3MEHHUTCS HAanop Hyac IEHTPOOEKHOro Hacoca MpU U3MEHEHUH €ro
YacTOThI BpallleHUs B N 2 pa3a ¥ paboTe ¢ HOBOM YaCTOTOM Ha MOJOOHOM pexume?

I. B4 paza Il. IlpakTuyecku He 1. B 8 pa3 IV. B2 paza
U3MEHUTCS
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KonTtposbHblie TecTsl (BapuaHt b).

BHUMAHME! Ilpu nposedenuu gviuucienuti pekomeHoyemcs npuHuMams yCcKo-
penue c60600H020 nadenus § = 10 m/c?, a nromnocme scuokocmu p = 1000 ke/m®.

1. Yemy paBusercs nasnenue B CU, ecmn MmaHoMeTp nokaseisaer 10 at (kr/cm?)?

l. p=10 MIla. Il. p=1 Mlla. I11. p =100 klIla. IV. p=10klla.
2. Uemy paBHsieTcsa aOCONIOTHOE JaBJIeHUE, €ciii MaHoMeTp nokasbiBaer 0,1 MIla?
l. pase= 0,2 Ml]a. Il. p =0 MIla. 1. p =-0,1 MIla. IV. p=0,1 MIla.

3. Uemy paBHsieTcs ri1yOouHa h morpykeHust MAaHOMETpa B BOJY, €CJIM OH IOKa3bIBacT
nasinenue 0,1 MIIa?

I. h=100 m. II. h=1wm. I1. h=1000 m. IV. h=10m.
4. OnpenenuTh JaBiaCHUE P MO MOPIIHEM, €CIU CHia, JeH-

cTBytomas Ha ero mroke F = 1 kH. [lpunsaTh momanp mopii-
g S =100 cM2

l. . I, V.
p =10 klIa. p=10Mlla. p=100«klIla. p=1Mlla.

5. UeMy paBHs€TCS cuja, JEHCTBYIOIIAsl CO CTOPOHBI BO-
JIbI Ha TUIOCKYIO CTEHKY KBaJApaTHOU (GopMeI (ax a) ca = ‘4 *’U ‘i V4
1 M, mpu BenuyuHEe W30BITOYHOTO JIABJICHUS HA CBOOOJ- — .-
HOM 1oBepxXHOCTH po = 10 kITa? — = = — =

l. Il . V. |~
F=10kH. F=20kH. F=25kH. F=15kH. — = — — —
6. Onpenenuth AaBICHUE p1, KOTOPOE HEOOXOIUMO TOI-
BECTH B IIPaBYIO TOJIOCTh THIAPOLMIMHIAPA, €CJIH JIaBJie-
HUE )KHJIKOCTH B 0auke MOJHATOM Ha BeICOTY H = 5 M, po
= 0,1 MlIa, cuna cxarus npyxunbl 90 H, a cuna npuiio-
xeHHast k mrToky 100 H. Ilpu pemieHuu npuHATH IJI0-
maas nopuHsa 1000 Mm?, miomas mToka 600 Mm2,

1. 1. 1. IV.
p=0,25 MIla. p= 0,5 MITa. p=0,75 MITa. p =1 MITa.

7. Ykaxute (Hanboee MOIHO) quana3oH yrcen PeliHonbaca, Mpu KOTOPBIX B TPyOe
KPYIJIOTO CEUYEHUSI HE MOXKET CYLIECTBOBATh YCTOMYMBOIO JJAMUHAPHOTO TEUECHHUS.

I. Re <2300. 1. Re > 2300. I11. Re <4000. V. Re >4000.

8. OmnpenenuTs pacxoy KUAKOCTH Q, eciii ee cpeaHsis CKOPOCTh B TPyOe IMOCTOSHHOTO
CeueHus TIomanbo 4 cM? cocrasisier 10 m/c.

I. Q=10 ux/c. I1. Q=5u/c. I, Q=4 n/c. IV. Q=2n/c.
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9. Ipu u3BecTHOI ckopoctu Vi = 8 M/c pacmupsitoniero- 1 g T 2
Csl TIOTOKA OMPENIENIUTh €r0 KOHEYHYIO CKOPOCTh V7, eciu | M‘ : y
auametp mensiercs ¢ d =20 mm 10 D = 40 mwm. Il 4 > ‘ l 2,
[
. 1. . v, s T
Vo=2wmlc. Vo=8wm/c. Vo=1wml. =4 m/c. 1l >

10. KakoMy nOTOKY Hi€aIbHOM )KMAKOCTH COOTBETCTBYET HEPABEHCTBO P1 > P2 ?
l. 1. 1.

14 |I ‘ 14 1% il “ 1%
A /5"2| A 2] Jz | 1z

11. Onpenenuth NaBieHre B KOHEYHOM CEYEHUHU TOPU3OHTAIBHON TPYObl MOCTOSHHOTO
AvaMeTpa, €CiM B HadyaJabHOM ceueHuu oHo Obuio P = 0,6 MIla, a noteps Hamopa npu
JBUKEHUH KUJIKOCTA OT HAYaJIbHOTO CEYEHUS 10 KOHEYHOTo cocTaBuiio 20 M.

l. p2 =400 xIla. 1. p2, =200 klIla. 1. p2 =300 Ila. IV. p2.=100 klIla.

12. Omnpenenuth MOTepro Hamopa Ny B TOPU30H-
TaJbHOU Cy’Karolieics Tpy0de, eciau CKOpOCTh U JaB-
ll_ [ q 2I

JICHWE B HA4yaJIbHOM CEUEHUU COCTaBWJIM COOTBET- T I
ctBeHHo V1 = 2 m/c u p1 = 0,2 MIla, a naBieHue B —t
KOHEUYHOM ceueHun — P2 = 70 klla. Ilpu pemenuun | 1, ]VZ.

npuHaTh D/d = 2. Teuenue cuutath TypOyJICHTHBIM. | 1
|

|
. 1} 1. v i\ —

' T— I
hHOT = 40 M. hl'IOT = 30 M. hl'IOT = 20 M. hl'IOT = 10 M. 1 2 I

13. Ha pucynke nmpuBeZieHbl HEKOTOPBIE SIIOPHI pacpeIeIeHUs] CKOPOCTEN M0 CEUSHUTIO
MIOTOKOB. YKaXXUTE PUCYHOK, KOTOPBIN COOTBETCTBYIOT JJAMUHAPHOMY TEUEHUIO KHUIKO-
CTH B KPYTJIOH TpyOe MpH OXJIAKICHUU €€ CTEHOK.

l. I, Il. 1\

— —

14. Yemy paBen koaddunment Japcu A s Kpyriaod TpyObl IPH TEUYECHUU KUJIKOCTH C
unciom Pelinonsaca Re = 10°? Cunrats, 4To TpyOa MMEET SKBUBAICHTHYIO HIEPOXOBA-
tocTh 0,096 MM u quametp 100 mMm.

I. A =0,022. 1. A =0,0316. 1. A =0,05. IV. A =0,011.

';_

15. YkaxuTe BO3MOXHOE 3HAUCHHE KOIPPUIIMEHTa pacxoja |l MPU UCTCYCHHH BOJIBI
Yyepe3 BHEIIHUN HWIHHAPUYECKUN HACAZOK C 3aKPYTJIEHHOW BXOJIHON KPOMKOM.

. 05. . 1 1. 0,8. V. 0,03.

16. Bo ckonbKO pa3 yBenu4aTcs NOTEPU HANIOPA MTPU JIAMUHAPHOM TE€YEHHUH KUJKOCTH B
KpyrJioi TpyOe MOCTOSHHOTO AUAaMETPa, €CIIU PacXo]] yBEIUUYUTCS B 2 paza?

|. B4 pa3za. Il1. B2 paza. I1l. B0,5paza. [|V. B ~3,5 pa3za.
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17. Onpenenute notepro naBieHuss AP NpU IBUKEHUHU KUAKOCTU B KPYIJIOW IPSAMOU
TpyOe mmuHou | = 20 M u quamerpom d = 2 cM ¢ pacxoaom Q = 0,314 n/c. IIpuHATH KO-
s¢dunment Japcu A = 0,032. a TeueHure cuuTaTh TypOYJIECHTHBIM.

l. Ap =24 klla 1. Ap = 8 klla 1. Ap =32 klla IV. Ap =16 klla
18. CnoxHblii TpyOOHpPOBOJ, COCTOMT M3 JIBYX Mapal-

nenbHO coeamHennbix Tpyd (1 m 2), xapakrepuctuku [ 4 Mial 1 /'7 /
KOTOpBIX MPHUBEJEHBI Ha pucyHke. Onpenenurs AaBie- 57
/

L,

HUE B KOHEYHOM CEUEHHUHU CII0)KHOIr0 TpyOoIpoBoja P2 U

CyMMapHBIii pacxon xkuakoctd Qs. 3aJaHbl: JaBICHHE B 3
2
1

HAYaJbHOM CEUYEHHH CIIOKHOTO TpyOompoBoaa P1 = 5
MITIa u pacxon )XUAKOCTH B TiepBoi Tpyde Q1 = 2 n/c..

.

l. 1. 1. V. L/ A~
P2=2MIla, p,=2MIla, p,=3MIla, p,=3 MIla, é/ o
Qz=2n/c. Qs=3n/c. Qz=3n/c. Qs=4umnl. 1 2 3 L &/d

19. Onpenenuts Hanop Hy 1 mone3nyto MomtHOocTh N ruapoaBuratens, eciu pacxonq Q
= 1 n/c, naBnenus: Ha Bxoqe — P2 = 1 MIla u Ha BeIxOge — P2 = 0 MIla, a momusrit KIT/]
—n = 0,9. InamMeTpsl BcachlBaIOIIET0 U HATIOPHOTO TPYOOIIPOBOIOB OJIMHAKOBHI.
. Hy =100 m, I1. H; =90 ™, 1. H;=100 m, V. H; =90 m,
N = 1,0 kBr. N = 1,0 kBr. N = 0,9 kBr. N = 0,9 kBr.

20. Onpenenuts nonubii KITJ] Hacoca 1 Ha HOBOM pexume pabOThl, €ClU €ero 00beM-
Hbeii KII/] uamenuncs ¢ no = 0,7 10 no = 0,9. Ilpunsares nonueiit KIIJ[ Hacoca Ha ucxon-
HOM peskuMe pabotel 1 = 0,56, a ruapasimuueckum KIT/I npenebpeus () = 1).

I. 65 %. 1. 72 %. 1. 75 %. V. 80 %.

21. Onpenenutb pabounii 06beM poTopHOro Hacoca W, KOTOPBIM JTOHKEH 00eCIeuuTh
nomaay xuakoctu Q = 1,8 n/c. IlpunsaTe dactoTy BpamieHus Baia Hacoca N = 2000
006/muH, a ero ooremuoMm KIIJ 1, = 0,9.

. W=20cm 1. W=60cm 1. W=280cm V. W=140cm
22. Ha pucyHke npuBeleHa XapakTepucTnka Hacoc- A fiMiali=—L ’
HOWM YCTAHOBKH, a TaKXe — XapaKTepucTHka TpyOo- 8 [Tpydo- /‘ -\\
nposoza. C Mcronb3oBaHWeM rpauka ompenenuts ¢ |"POPOO[ A / \A
nojady HaCOCHON YCTaHOBKM Q NP YMCHBLICHMH T 17T\
COIPOTHUBIICHHsI TPyOOIPOBOIa B 2 pasa. // L~ A
Hacoc
l 1. 1. \V 2/' ] \
Q=3mc. Q=4mc. Q=8na/c. Q=5unlc. o > . & 8 Ghv/d
23. Ha pucyHke TpenCTaBICHBl XapakTepucTuku /74l L/
1IEeHTPOOEKHOro Hacoca U Tpybonposoaa. C ucnons- 0 ll
3oBanueM rpaduka onpeaenuts KIIJ| Hacoca n mpu ©Y A Xapakmepucmira Ak
ero paboTe ¢ JaHHBIM TPYOOIIPOBOIOM. 40 /L mpudonpoBada\ ] 44
20| A7 = \ L0

0 20 40 60 80 &ln/cl
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l 1. 1 V.
n=50%. n=60% n=70% n=40%.

24. Bo CKOJIBKO pa3 M3MEHUTCS MOJIe3Hass MOIIHOCTh Nyon HEHTPOOEKHOr0 HAacoca MpH
M3MEHEHUH €ro 4acTOThl BpalleHus B N 2 pa3a u paboTe ¢ HOBOM 4acTOTOM Ha moj00-
HOM pexume?

I. B4 paza Il. IlpakTuyecku He I11. B 8 pa3 IV. B2 paza
U3MEHUTCS
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KonTposbHblie TecThl (BapuaHT B).

BHUMAHME! Ilpu nposedenuu gviuucienutl pekomeHoyemcs npuHumMams ycKo-
penue c60600H020 nadenus § = 10 m/c?, a nromnocme scuokocmu p = 1000 ke/m®.

1. Yemy paBusercs nasinenue B CU, ecau MaHoMeTp nokasbiBaeT 1 at (kr/cm?)?

l. p=10 MIla. Il. p=1 Mlla. I11. p =100 kIIa. IV. p=10klla.
2. Yemy paBHsieTCsl aOCOJIIOTHOE JIaBJIICHUE, €CIU BakyyMMeTp nokasbiBaeT 0,1 MIIa?
l. pase= 0,2 Mlla. Il. p =0 MIla. 1. p =-0,1 MIla. IV. p=0,1 MIla.

3. Uemy paBHsieTcs riiyouHa h morpykeHust MAaHOMETpa B BOJY, €CJIM OH MOKa3bIBacT
naBiaenune 1 MIla?

I. h=100 m. II. h=1wm. I1. h=1000 m. IV. h=10m.
4. OnpenenuTh JaBACHUE P MO MOPIIHEM, €CIU CHia, JeH-

cTBytomas Ha ero mroke F = 1 kH. [IpunsaTh momanp mopii-
st S =10 cMm2

l. . I, V.
p =10 klIa. p=10Mlla. p=100«klIla. p=1Mlla.

5. Uemy paBHsieTCs cuiia, JEHCTBYIOIIAsl CO CTOPOHBI BO-

IIbl HA TTOCKYIO CTEHKY KBaJpaTHOM (hopmbl (& X &) ca = ‘4 *’0 ‘i V4
1 M, pu BenUYMHE HU30BITOUYHOTO JABJICHHUS HA CBOOOJ- — —
HOM MOBEepXHOCTH po = 15 kIla? — = = — —

l. . 1. \V2 — — — — —
F=10xH. F =20 xH. F=25xH. F=15xH. - — = — — —

6. Onpenenuth AaBICHUE p1, KOTOPOE HEOOXOIUMO ITOI-
BECTH B IPaBYIO TOJIOCTh THIAPOLMIMHIAPA, €CJIH JlaBje-
HUE )KHJIKOCTH B 0auke MOJHATOM Ha BeICOTY H = 5 M, po
= 0,65 MlIla, cuna cxarus npyxunsl 400 H, a cuna npu-
noxeHHas k mrToky 280 H. Ilpu pemeHun npuHSTH IJ10-
maas nopuHsa 1000 Mm?, miomas mroka 600 Mm2,

1. 1. 1. IV.
p=0,25 MIla. p= 0,5 MITa. p=0,75 MITa. p =1 MITa.

7. Ykaxure (Hanbosee MOJHO) quana3oH yrcen PeliHonbaca, Mpu KOTOPBIX B TPyOe
KpPYIJIOTO CEUYEHHS] HE MOXKET CYIIECTBOBATh YCTOMYMBOIO TYPOYJIEHTHOTO TEYEHUSI.

I. Re <2300. 1. Re > 2300. I11. Re <4000. V. Re >4000.

8. OmnpenenuTs pacxoy KUAKOCTH Q, eclin ee CpeHss CKOPOCTh B TPYyOE MOCTOSHHOTO
CeueHus TUIOMIAabo 5 cM? coctaBisieT 10 m/c.

. Q=10 u/c. I1. Q=5u/c. I, Q=4 n/c. IV. Q=2n/c.
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9. Ipu usBecTHOM ckopoctu Vi = 1 M/c cyxkaromeroca 1| 0 g 2,
MOTOKA OMPENEIUTh €ro KOHEYHYI0 CKOPOCTh Vo, eciu | 7\ 'I
nuametp mensiercs ¢ D =40 mm 10 d = 20 mm. :_‘/1> ‘ Yy
|
\
. . 1. V. L
Vo=2wm. Vo=8wm/c. Vo,=1wmlc. V, =4 m/c. 11 2

10. KakoMy nOTOKY MjeanbHON RKUIKOCTH COOTBETCTBYET HEpaBeHCTBO V1< V3 ?

l. 1. 1. V.
M| N
ner

11. OnpenenuTh NaBieHUe B KOHEYHOM CEYEHUHU TOPU30HTAIBHON TPYObl MOCTOSHHOTO
IUaMeTpa, €ClIi B HayalbHOM cedeHuHu oHo Obuto P1 = 0,4 MIla, a moTeps Hamopa npu
JIBUKEHHUH KUJIKOCTH OT HAYAJIBHOTO CEYEHUS 10 KOHEUHOTO cocTaBmiio 30 m.

T ay : } T e—
14 i 14 1% il 1%
o ﬁzl Al Yz, ﬁ1| V2]

l. p2 =400 xIla. 1. po. =200 klla. 1. p2 =300 Ila. IV. p2.=100 klIla.
12. Omnpenenuth MoTepro Hamopa Nper B TOPU30H-
TaJIbHOW paclmpsoleiics Tpyde, eciu CKOpOCTh U 1| y /7 2

JaBJICHUC B Ha4YaJIbHOM CCUCHHU COCTaBHJIM COOT-

BeTcTBeHHO Vi = 16 M/c u p1 = 0,3 Mlla, a naBnenue —% : Vz
B KOHEeYHOM ceueHun — P2 = 20 xIla. [Ipu pemennn iy L
npubsath D/d = 2. Teuenune cuutath TypOYyJICHTHBIM. | i :

l. 1. 1. V. |
Nior =40 M. hyr =30 M. hyr=20M. hyr=10m. 1l 2

13. Ha pucyHke npuBe/IeHbl HEKOTOPBIE AMIOPHI paclpeieNIeHUs CKOPOCTEN MO CEYEHHUIO
VYKaxxuTe pUCYHOK, KOTOPBIH COOTBETCTBYIOT TYpPOYJICHTHOMY T€UEHHIO YKUIKOCTH.

l. I, Il. 1\

=

14. Yemy paBen koaddunment apcu A s Kpyriaod TpyObl IPH TEUECHUU KUJIKOCTH C
OonpmMu yuciamu PeitHonbaca Re — c0? Caurarh, 94To TpyOa MMEET SKBUBAJICHTHYIO
mepoxoBarocthb 0,005 MM u nuametp 50 MM.

I. 2 =0,022. 1. A =0,0316. 1. A =0,05. IV. A =0,011.

15. YkaxuTe BO3MOXKHOE 3HAUeHUE KOIPPUIIMEHTa MECTHOTO CONMPOTHUBICHUS { B CIIy-
gae BEChMa CYIIECTBEHHOTO CYXEHHUS TypOYJICHTHOTO MOTOKAa, HApUMEp, MPU BBIXOJIC
TpyOBI U3 6aKa OOJBIINX Pa3MEPOB.

. 05. . 1 1. 0,8. V. 0,03.

16. Bo ckoibKo pa3 yBeauyaTcsl IOTEPU HAMopa npu TypOYJIEHTHOM T€UEHUH KU JIKOCTH
B KpYTJI0il TpyOe MOCTOSIHHOTO UaMeTpa, €CJIM PacXoj YBEIUYUTCS B 2 pasa, a TCUCHHE
MIPOMCXOIUT IIPH OOJIBIINX YuciIax PeliHonpaca Re — o0?

|. B4 pa3za. Il1. B2 paza. I1l. B0,5paza. [|V. B ~3,5 pa3za.
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17. Onpenenute notepro naBieHuss AP NpU IBUKEHUHU KUAKOCTU B KPYIJIOW NPSAMOU
TpyOe mmmHou | = 10 M u muamerpom d = 2 cm ¢ pacxogom Q = 0,314 si/c. [IpuHATH BsI3-
KoCTh )kuaKocTH vV = 0,1 Ct, a Te4YeHue cYnTaTh JaMUHAPHBIM.

l. Ap =24 klla 1. Ap = 8 klla 1. Ap =32 klla IV. Ap =16 klla

18. CrnoxHbli TpyOOIIPOBOJI, COCTOUT U3 JIBYX MOCIIE0-
BaTeTbHO coennHeHHbX Tpy6 (1 u 2), xapakrepuctuxu /7§ Mial 4
KOTOPBIX TIPUBEJIEHBI HA pUCYHKe. OmpenenuTs naBie- | /
HUE B KOHEYHOM CEYEHHUH CJIOKHOTO TPyOOmpoBoa Pz U VA
pacxon xuakocTu Qs. 3afaHbl: JaBleHHE B HAYaALHOM 3 p
2
1

CEUYEHUU CJIOKHOTO TpybompoBoaa pP1 = 5 MIla u nore-
pu naBieHus B nepBoit Tpyoe Ap; = 1 MIla.

Vi

l. 1. 1. V.
p2=2Mlla, p;=2Mlla, p=3MlIla, p2=3 Mlla, —
Qs=2u/c. Qz=3n/c. Qg=3u/c. Qz=4unc. 1 2 3 4 &l/d

19. Onpenenuts Hanop Hy u motpebnsiemyto mourHocTh N ruapoaBUTaTeNsi, €Ciau pac-
X0 KuAKOCTH coctaBisieT Q = 1 51/c, mone3nas MoutHOCTh Nyon = 0,9 kBT, naBnenue Ha
BbIxoJe — P2 = 0 MIla, a monnsiii KIIJ] — n = 0,9. Jluamerpsl BcachlBaroLIEro U HaIop-
HOT'O TPYOOIIPOBOJIOB OJIMHAKOBHI.

I. H., =100 m, 1. H, =90 m, 1. H,=100 M, V. H, =90 m,

N = 1,0 kBr. N = 1,0 xkBr. N = 0,9 kBr. N = 0,9 kBr.

20. Onpenenuts ruapasauueckuit KITJ n. Hacoca, ecnu ero npyrue KIIJ[ cocraBnstor:
00BEeMHBIN — 1, = 0,9, Mexanuyeckuii — 1y = 0,8, momHe — 1 = 0,54. [Ipu npoBeneHUn
pacyeToB KOHEUHBIN PE3YyIbTaT OKPYIJIUTH J0 LIEJIbIX YUCEI TPOIIEHTOB.

l. 65 %. 1. 72 %. 1. 75 %. V. 80 %.

21. Onpegenutb pabouuit 00beM poTopHOTO THApOMOTOpa W, KOTOpHIN AOMKEH o0ec-
IEeYUTh 4acToTy BpamieHus Basa N = 2700 o6/MuH. [IpuHATE pacXoj KUIKOCTH depes

ruapomotop Q = 1 11/c, a ero oovsemusnrit KITJ no = 0,9.
I. W=20cme 1. W=60cm. I11. W =80 cm3. IV. W =40 cm®

22. Ha pucyHke npuBejicHa XapaKTEPUCTUKU HacocHoH A Mial—] LA
YCTaHOBKM U TpyOompoBoga. C ucnonb3oBaHueMm rpa- 8 [Tpuydo——1
¢uka onpeAenuTh Mojgavy HacCOCHOM ycTaHOBKM Q mpu 6 mpobodl 4 Ij k
YMEHBIIEHUN BSA3KOCTH paboyel KUIKOCTH B 2 paza » II \
(XapakTepuctrka TpyOOIpOBOIa HE U3MEHUIIACH). , /‘ Ncol
l 1 1. \V2 / B \

Q=3 n/c. Q=4 n/c. Q=8 n/c. Q=15 n/c. 0 2 4 6 8 Aln/cl
23. Ha pucyHKe TpeICTaBleHbl XapaKTePUCTHKH leH- 7 LA
TpOOEKHOTO Hacoca U TpyoomnpoBoa. C UCTOIb30BaHU- o0 x:lI:uKamepucbmgm .
em rpaduka onpenenutsh KI1J] Hacoca n mpu ero padote iz i i// =R
C JIaHHBIM TPYOOIIPOBOIOM. 7+ AW b

20 7 g L \' 40
— M Y

0 20 40 60 80 &ln/cl
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1. 1. 1 V.
n=50% n=60% n=70%  m=40%.

24. Bo ckonbko pa3 usMeHnutcs noanslii KITJ n nenTpobexHoro Hacoca npu u3MeHe-
HUU €0 YacTOThl BpalleHust B N 2 pa3za u paboTe ¢ HOBOW YacCTOTOM Ha MOJOOHOM pe-
KUME?

I. B4 paza Il. IIpakTuyecku He I11. B 8 pa3 IV. B2 paza
U3MEHUTCS
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KonTposbHublie TecTsl (Bapuanrt I).

BHUMAHME! Ilpu nposedenuu viuucienuti pekomenoyemcs npuHumMams ycKo-
penue c60600H020 nadenus § = 10 m/c?, a nromnocme scuokocmu p = 1000 ke/m®.

1. Yemy paBusercs nasnenue B CU, ecimu manoMetp nokassisaer 0,1 at (kr/cm?)?

l. p=10 MIla. Il. p=1 Mlla. I11. p =100 kIIa. IV. p=10klla.
2. Uemy paBHs€TCS U30BITOUHOE JIaBJICHHE, €CJIM BakyymMeTp noka3biBaet 0,1 MIla?
l. pase= 0,2 Mlla. Il. p =0 MIla. 1. p =-0,1 MIla. IV. p=0,1 MIla.

3. Uemy paBHsieTcs riiyouHa h morpykeHust MAaHOMETpa B BOJY, €CJIM OH MOKa3bIBacT
naBienue 10 MIla?

I. h=100 m. II. h=1wm. I1. h=1000 m. IV. h=10m.
4. OnpenenuTh JaBiaCHUE P MO MOPIIHEM, €CIU CHia, JeH-

cTBytomjass Ha ero mrtoke F = 10 kH. I[lpunsare miomanb
noprasg S = 10 cm?,

l. . I, V.
p =10 klIa. p=10Mlla. p=100«klIla. p=1Mlla.

5. Uemy paBHsieTCs cuiia, JEHCTBYIOIIAsl CO CTOPOHBI BO-

Ikl HA TTOCKYIO CTEHKY KBajJpaTHOM (Gopmbl (& X &) ca = ‘4 *’0 ‘i V4
1 M, pu BenUYMHE HU30BITOUYHOTO JABJICHHUS HA CBOOOJ- — —
HOM moBepXHOCTH po = 20 kIla? — = = — —

l. . 1. \V2 — — — — —
F=10xH. F =20 xH. F=25xH. F=15xH. - — = — — —

6. Onpenenuth AaBJIEHUE p1, KOTOPOE HEOOXOIUMO ITOI-
BECTH B JIEBYIO MOJIOCTh THAPOIMUIIUH]IPA, €CIIN JIaBICHUE (2]
KHUJIKOCTH B Oauke MOJHATOM Ha BeIcOTY H = 5 M, po =
0,25 MlIa, cuna cxarus npyxxkunsl 100 H, a cuna npuo-
eHHast k mToky 280 H. Ilpu pemieHuu NpuUHATH IJI0-
maas nopuHsa 1000 Mm?, miomans mroka 600 Mm2,

1. 1. 1. IV.
p=0,25 MIla. p= 0,5 MITa. p=0,75 MITa. p =1 MITa.

7. YkaxuTe auana3oH uncen PeliHonbaca, mpu KOTOPBIX B TpyOE KPYTIIOTO CeUEHUs
CYIIECTBYET YCTOMYMBOE TypOYJICHTHOE TeUCHHE.
I. Re <2300. 1. Re >2300. I11. Re <4000. IV. Re >4000.

8. OmnpenenuTs pacxoy KUAKOCTH Q, eclii ee CpeHsss CKOPOCTh B TPYyOE MOCTOSHHOTO
ceuenus miomaabo 20 cm? cocTaBiser 5 m/c.

. Q=10 u/c. I1. Q=5u/c. I, Q=4 n/c. IV. Q=2n/c.

by
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9. Ipu HauanbHO ckopoctu Vi = 2 M/c cyxkaromeroca 1| 0 g 2,
MOTOKA OMPENEIUTh €ro KOHEYHYI0 CKOPOCTh Vo, eciu | 7\ 'I
nuametp mensiercs ¢ D =40 mm 10 d = 20 mm. :_‘/1> ‘ Yy
|
\
. . 1. V. L
Vo=2wm. Vo=8wm/c. Vo,=1wmlc. V, =4 m/c. 11 2

10. KakoMy nOTOKY Hi€anbHOM )KUAKOCTH COOTBETCTBYET HEPABEHCTBO P1 < P2 ?
l. 1. 1.

14 I' b 7 1% || “ 1%
17 ﬁzl | 2] Iz ]
N— 1 }

11. OHpeIIeJ'H/ITB JaBJICHUE B KOHECYHOM CEUYECHUH ropHSOHTaHLHOﬁ pr6bI IMOCTOAHHOTO
JUaMeTpa, €ciIu B HayalbHOM cedeHuHu oHo Obuto P1 = 0,6 MIla, a moTeps Hamopa npu

JBUKEHUU KUJIKOCTA OT HA4YaJIbHOTO CEYEHUS 10 KOHEYHOro cocTaBuiio 40 M.
l. p2 =400 xIla. 1. p2, =200 klIla. 1. p2 =300 Ila. IV. p2.=100 klIla.

12. Omnpenenuth MOTepro Hamopa Ny B TOPU30H-
TaJbHON PACIIMPSIOICHCs TpyDe, eCili CKOPOCTh U 1 /] 2
NABJICHWE B HAYaJlbHOM CEYEHUU COCTAaBWJIM COOT- | d

BETCTBEHHO V1 = & M/c 1 pl_ = 0,3 MlIIa, a jaBieHue B _W Vz
KOHeUHOM ceueHun — P2 = 30 klla. Ilpu pemenuun I 1, L4
npubsath D/d = 2. Teuenune cuutath TypOYyICHTHBIM. I
N ,
l. 1. 1. V. |
hl'IOT - 40 M. hno’r - 30 M. hHOT - 20 M. hHOT - 10 M. 1| 2 I

13. Ha pucyHke npuBeeHbl HEKOTOPBIE SMIOPBI paCpPEIeNIEHNUs] CKOPOCTEHN M0 CEUEHUIO
ITOTOKOB. YKQKUTE€ PUCYHOK, KOTOPBIM COOTBETCTBYIOT TECUCHHUIO HJICATTbHOM KUIKOCTH
B KpyIJIoH Tpyoe.

l. I, Il. 1\

— —

14. Yemy paBen koaddunment Jlapcu A s Kpyriaod TpyObl IPH TEUECHUU KUJIKOCTH C
guciom Petinonbaca Re = 12807

I. A =0,022. 1. A =0,0316. 1. A =0,05. IV. A =0,011.

15. YkaxxuTte BO3MOKHOE YHCICHHOE 3HaUYeHHE KO3(PPHUIMEeHTa MECTHOTO COMPOTHBIIEC-
Hug C B cioydae BecbMa CYHIECTBEHHOTO pacIIUpPEHHUs] TypOyJIEHTHOTO MOTOKa, HaIpu-
Mep, TIPU MTOABO/JIE KHUAKOCTH K OaKy OOJIBIIINX pa3MEPOB.

. 0)5. 1. 1. 1. 0,8 V. 0,03.

16. Bo ckonpko pa3 yBeauvaTcsi MOTEPH MpU TypOYJIEHTHOM TEUEHUH KUIKOCTU , €CIH
pacxoj yBeITU4YuTCs B 2 pasa, a TpyOy MOXKHO CUATATh THAPABIUYECKH TIaTKOM?

|. B4 pa3za. Il1. B2 paza. I1l. B0,5paza. [|V. B ~3,5 pa3za.
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17. Onpenenuts moTEpro AaBieHUsE AP MpU ABUKEHUU KUJIKOCTH ¢ pacxogom Q = 0,314
J1/c 4yepe3 MEeCTHOE COMPOTHBIICHUE, YCTaHOBIIEHHOE B TpyOe nquamerpom d = 2 cm. Ilpu-
HATh KO3 (PUIIMEHT MECTHOTO CONpOTUBIIEHUS = 48.

l. Ap =24 klla 1. Ap = 8 klla 1. Ap =32 klla IV. Ap =16 klla

18. CrnoxHbli TpyOOIIPOBOJI, COCTOUT U3 JIBYX MOCIIEIO0-
BaTenbHO coenuHeHHBIX TpyO (1 u 2), xapakrepuctuxu /7§ [Mal o / /
KOTOPBIX IPUBEIECHBI HA pUCYHKE. OnpenenuTs naBie- 4 Z

HUE B KOHEYHOM CEUEHHUHU CII0KHOTO TpyOOIpoBoia P2 U

pacxon xunkoct Qs. 3aJaHbI: JaBlIEHHE B HAYATbHOM 3 V
7
1

CEUYEHUU CJIOKHOTO TpybompoBoaa pP1 = 5 MIla u nore- »
pH aBieHUs BO BTOpoii TpyOe Ap, = 2 MI]a.. /

. 1. 1. V. /
p2 =2 Mlla, p2=2Mlla, p2=3Mlla, p2=3 Mlla, —
Qz=2n/c. Qs=3n/c. Qz=3n/c. Qs=4umnl. 1 2 3 4 &/

19. Onpenenuts Hanop Hy 1 mone3nyto momHocTh N Hacoca, ecnu ero nogavya Q = 1 n/c,
norpebasiemass MOIHOCTh Nporp = 1 kBT, naBnenue Ha Bxoge — p1 = 0 MIla, a mosnsi
KIIJI —n = 0,9. IlnameTpsl BcachblBaIOIIET0 U HAIIOPHOTO TPYOOIPOBOIOB OJTMHAKOBHI.
. H, =100 m, I, H,=90 m, 1. H, =100 m, IV. Hy=90 wm,
N = 1,0 kBr. N = 1,0 kBr. N = 0,9 kBr. N = 0,9 kBr.

20. Onpenenuts Mmexannueckui KITJI ny Hacoca, eciu ero nmonusiid KITJ cocTaBisier n
= 0,72. Ilpu npoBeneHuu pacueroB npuHATh 00bemMHBIN KIIJ] Hacoca n, = 0,9, a rua-
paBimmueckuMm KIT/I npenedpeus (1, = 1).

I. 65 %. 1. 72 %. 1. 75 %. V. 80 %.

21. Onpenenuth pabounii 06beM poTopHOro Hacoca W, KOTOPBIM JAOHKEH 00eCIeuuTh
nasiaeHue Ap = 6,28 MIla. [TpuHATE KpyTAIIMI MOMEHT Ha Baixy Hacoca M = 80 H-m, a
ero mexannueckuid KITJ ny = 1,0.

I. W=20cm3 1. W=60cm. I11. W =80 cm3. IV. W =40 cm®

22. Ha pucyHke mpuBeIeHa XapakTepucThHKa Hacoc- A fiMial— ]

o 1 e =\
HOM YCTAaHOBKH, a TaKXXC — XapaKTCPHUCTHUKaA pr60- 8 [ Tpydo- /‘
nposona. C HCIOIb30BaHHEM rpaduKa ONpeNelduTs ¢ [RRC000 A / \
pacxonm Q Ha yTEYKHM M TEPETCUKH Yepe3 3a30pPbl . ] \
Hacoca IIpu HYJICBOM I10J1aue YCTaHOBKH. // a L A
2 acoc
l. 1. 1. V. // B \
23. Ha pucyHke mpeacTaBiICHbl XapaKTepUCTHUKU /74l A

1eHTPOOEKHOro Hacoca u Tpydomposoga. C ucnons- 801

Xapakmepuc muka n
3oBanneM rpaduka onpeaenuth KIIJ[ nacoca n mpu 60 mpydonpoboda :/5(\ oo
ero paboTe ¢ JaHHBIM TPYOOIIPOBOJIOM. 40 - A N E

20 b \
— A 40

>
0 20 40 60 80 &ln/cl
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l 1. 1 V.
n=50%. n=60% n=70% n=40%.

24. Bo ckosIbKO pa3 u3MeHHUTCA nojgada Q HeHTpoOek HOro Hacoca IpHU U3MEHEHUU €ro
YacTOThI BpallleHus B N 2 pa3a ¥ paboTe ¢ HOBOM YaCTOTOM Ha MOJOOHOM pexume?

I. B4 paza Il. IlpakTuyecku He I11. B 8 pa3 IV. B2 paza
U3MEHUTCS



34

OTBETHI HA TECTHI IJIsT KOHTPOJIA 3HAHUM CTYACHTOB

Nl A B |B|T N|A| B B |T N|lA| B B | T
0 0 700 v 131 1[IV
2 (VLI g IV Il 14711011 [V
IV R RN R AVA (CERAVARII
401 [0V 100 F [ mrpur) | (2 I I I | B B AV
S50 1[IV v 171 v
e 1T IV (VANIINEAVAR NI 18IV T |1
Nl A| B | B |T
19 1|1 IV
200 1 1[I}V
2111V 1|1 I
221 1 Hjivy
ZZC0 I 1 B 1 L I AV
241 1 (1|1 IV




