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Hepeuenb Komnemeuuuﬁ u unduxamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe c])opmupoeanuﬂ 6 npouecce 0C60eHun ouc-
uuniuHsvl

Komnerenmus:

OIIK-2- Crioco6eH BCcroab30BaTh MaTeMaTH4YeCKre, GU3nIecKue, GU3NKO-XUMUIECKHNEe, XMMHUYECKUE METOIBI IS PEIICHUS 3a1a4 MpodheCcCuOHATLHOM
JIeATSIIbHOCTH

Nuaukatopel 1OCTHXEHUSI KOMIIETCHIIUI:

OIIK-2.1 - 3naer MmaTemMaTH4eckue, Gpu3HIecKre, PU3NKO-XUMHUSCKHAE, XUMUYCCKUE METOIBI IS PEIICHUS 3a7a9 TPO(HeCCHOHATLHOM e TEIIbHOCTH
OIIK-2.2 - YMeeT ucIoIb30BaTh MaTeMaTHIECKUE, PU3HUCCKUE, PU3NKO-XUMHUCCKHE, XUMUUECKHE METOIbI JIJIS PEIICHUS 3a1a49 MPoPeCCUOHATBHON
JIeATEIIbHOCTH

OIIK-2.3 - Bnaneer MaTEMaTH4YCCKHUMHU, (1)I/I3I/I‘IGCKI/IMI/I, (bHSI/IKO'XI/IMI/I‘leCKI/IMI/I, XUMHUYCCKHUMH MCTOAaMU JIA PCHICHHWA 3a1a4 HpO(bGCCHOHaHLHOfI ac-
ATCIIBHOCTH

Huouxamopul 0o- Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCUUNTUHDBL
CMUIICEHUA KOM- (vkazamwv ece memwl uz PI1J])
nemenyuu Jexkyuu Ilpakmuueckue Jlabopamopnuvie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamus, nadopamoph mus (paboma) HOUHO20 Cpedcmea
NPAKMuUKym
OIlK-2.1 Pazoen 1,2 He npedycmompenst | Pazoen 1,2 He npedycmompenut nmabopaTopHast paboTa,
KOHTpOJIbHast pabo-
Ta,9K3aMEH
OIIK-2.2 Paszoen 1,2 He npedycmompenvr | Paszoen 1,2 He npedycmompenui nabopaTopHas paboTa,
KOHTpOJIbHasI pabo-
Ta,3K3aMeH
OIlK-2.3 Pazoen 1,2 He npedycmompenvt | Pazoen 1,2 He npedycmompenut nmabopaTopHast paboTa,
KOHTpOJIbHAst pabo-
Ta,9K3aMCH







Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyi)

Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnaa  paoo- | 1;1%;1*** 4:4%.6** 12;12*:8**
mahel

Jlabopamopnaa  pabo- | 8,8%;5** 4. 4% .5%* 6;6*:8**
mahNe2-9;2-9%;2-6**

Koumponvnas paboma 1* 6** 12**
Ix3amen 1 24 40
Hmozo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auTeHo)

OneHka «OTJIMYHO» BBICTABIAETCS CTYACHTY, €CIM TEOPETHUYECKOE COAEp-
’aHUe Kypca OCBOEHO IOJIHOCTBIO, 6€3 Mpo0eloB; UCUepIbIBatoLIe, oCIIe-
JOBaTENIbHO, YETKO M JIOTUYECKU CTPOMHO M3JaraeT Marepuai; CBOOOIHO
CIpaBiIsIeTCsl € 3afadaMM, BOIPOCAMH M IPYTUMH BHIAMU IPUMEHEHUS
3HAHUU; UCIIOJIB3YET B OTBETE JOMOJIHUTENBHBIN MaTepral Bce MPeaycMOoT-
PEHHBIE IPOrPaMMOM 3a1aHMs BBIIOIHEHBI, KAUECTBO UX BBIIIOJIHEHUS Olle-
HEHO YMCJIOM 0ajioB, OJIM3KMM K MaKCUMaJIbHOMY; aHAJTU3UPYET MOTy4eH-
HbIe pe3yJbTaThbl; MPOSABISET CAMOCTOSTENBHOCTh NPH BBHITOJHEHUH 3a]a-
HUH

74 - 86

Xopouio
(3auTeHO)

OneHka «XOpOIIO» BBICTABIISIETCS CTYyNEHTY, €CIIM TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOEHO IOJIHOCTBIO, HEOOXOAWMBIE NPAKTHUECKHE KOMIIe-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepHal, TPAMOTHO M IO CyIIe-
CTBY HU3JaraeT ero, He JAOMYyCKas CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

60 -73

VY noBieTBO-
PHUTEIBHO
(3auTeHo)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CIIM TEOpPETHYE-
CKOE cojiepKaHHe Kypca OCBOEHO YacTUYHO, HO MPOOEINbl HEe HOCAT CyIle-
CTBEHHOTO XapakTepa, OONBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON 3a-
JIAaHUI BBITIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, ITPU OTBETE HA IMOCTABJICH-
HBIH BOIIPOC CTYAEHT AOIYCKAE€T HETOYHOCTH, HEJOCTATOUHO MPABUJIbHBIC
($hopMyHpOBKH, HaOMIOAAIOTCS HapyIIEHHUS JOTMYECKOH IMOcIe0BaTelNb-
HOCTH B U3JI0’)KEHUU MTPOrPAaMMHOTO MaTepHaa.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IIOCIEHOBATEIIbHBI,
JIOTUYECKH H3JIOKEHBI, JOIYCKAOTCS He-
3HAUUTEIbHBIE HEIOYETHl B OTBETE CTYy-
JIEHTa, TaKh€ KaK OTCYTCTBHE CAMOCTOS-
TEJILHOTO BBIBOJIA, pEUEBBIC OLIMOKH U TIP

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYUTEIHHOW YacTH MPOTrPaMMHOI0 MaTepHala, JAOIyCKaeT CyIlle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKTUYeCKue padoThl, HEOOXOJWMBbIE TPAKTUYECKHE KOMIETCHIIMH HeE
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

OLIGHKB, «HC 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHSATHH TEMBI JUCHUIIIIMHBI, HE OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XapaKkTepHCTHKA OLEHOYHBIX CPe/ICTBA

ACJICHHOI'O THUIIA ITO TCMC HUJIN Pa3acCily.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| oueHouHo20 cpeocmea OUEHOYHO20 Cpeo-
cpeocmea cmea é ponoe
1 2 3 4
1. |Jlaboparopnas |OTo BuA y4eOHOH pabOTHI, IEIbI0 KOTOpOW | Tembl mabopaTop-
pabora ABJIAETCS U3y4YeHUe (MCCIIEOBaHUE, U3MEpe-|HbIX padoT, KOH-
HUE) XapaKTePUCTUK JIA0OPATOPHOTO OOBEK-|TPOIHHBIC BOIIPO-
Ta. CBI 110 TeMe J1abo-
[lenr 5abopaTOpHBIX 3aHATHI:  OCBOEHHUE|pAaTOPHOM PabOTHI,
u3ydaemMoi yueOHOM JAMCHMIUIUHBI; TPUOOpe-|BOMPOCHI K KOJLJIO-
TE€HHE HaBBIKOB MPAKTUYECKOTO MPUMEHEHUS |KBUYMY
3HAHUHU Y4COHOW MMCIUIUIMHBI (JIUCIUILINH)
C HWCIIOJB30BAHUEM TEXHHUYECKUX CPEIICTB U
(unn) o0opy0oBaHUs
2. |KontponpHass |CpeAcTBO MpOBEPKU YMEHUU MPUMEHATH 1M0-|KoMIIeKT KoH-
pabora Jy4eHHbIE 3HAHUS IS PEHICHUS 3a7]a4 OIpe-|TPOIbHBIX 3aJlaHUN

I10 BapuaHTaM




MuHKCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKUl XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((puinain)
benepaibHOrO rOCyAapCTBEHHOTO OI0/IKETHOTO 00pPa30BaTEIBLHOTO YUPEXKICHUS
BBICIIETO 00Opa30oBaHuUs
«Ka3aHCcKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTHYECKU YHUBEPCUTET

@axynbmem MexaHU4UECKUN
Kadgheopa TlponieccoB u anmapaToB XMMHUYECKUN TEXHOJIOTHI

Y4eOHBIM IUIAaHOM 10 HampaBJeHUIO MOAroTOBKN1S.03.02 «nepzo- u pecypco-

chepezarouue npoueccvl 8 XumMu4eckou _mexHon02uu, Hepmexumuu u_OuomexHo-
Jozuuy I 00y4JaroIMXcs MPeyCMOTPEHO MPOBEICHUE Ja00paTOPHBIX 3aHATUH TIO
mucuunianae b1.0.28 «Mexanuka ycudxocmeit u 2az08).

JIaGopaTopHble 3aHATHS MO TUCHMIIMHE NMPOBOASTCA B CHELMAIBHO 000pYI0-
BAaHHBIX JIA0OPATOPUSIX C MPUMEHEHHUEM HEOOXOIMMBIX CPEICTB OOydeHHs: 1adopa-
TOPHOT'0 00OpYyAOBaHMsl, 00pa3LOB AJIsl UCCIAEAOBaHUM, METOIUYECKHUX mocoouid. Llenpb
IpOBEIEHUS J1TAOOPATOPHBIX PabOT - MPAKTUUYECKOE OCBOECHUE TEOPETHUYECKUX IOJIO-
KEHUI JIEKIMOHHOIO MaTepuaja, a Takke BbIpabOTKa CTYJEHTaMH OIpPEIEICHHBIX
YMEHHUH U HaBBIKOB CAMOCTOSITENILHOTO SKCIIEPUMEHTUPOBAHMUSL.

JlaGoparopunas padora Nel. OnpezneneHre ruipoCTaTUYECKOTO JABJICHHS

(mema nabopamopHoii pabomut)
1. Yro Takoe ruapOoCTaTUYECKOE AaBIICHUE?
2. Kaxkue equHUIIBI U3MEpPEHUS AaBJICHUS BBl 3HaeTe?
3. 3amnmcaTh ¥ OOBSICHUTH OCHOBHOE YPaBHEHHUE TUIPOCTATHKHU.
4. Pacckasath Ipo THAPOIpeECC.

JlabopaTopHas padora Ne2. Onpesenenue pexkruma T€UeHUs BOAbI B IIWIHMHIPUIECKON TpyOe

(mema nabopamopuoii pabomot)
1.  Yto Takoe pacxoj >KUIAKOCTH?
2. Kakwue pacxonpl 3HaeTe?
3. Bunpl TeueHUs KUIKOCTH.
4. PeXUMBI TCUEHUS KUIKOCTH.

JlaGopaTopHas padora Ne3. OnbITHAs IEMOHCTpaIysl ypaBHeHuUs1 bepHyu

(mema nabopamophoii pabomut)
1. 3anucaTh 1 0OBSICHUTH yYpaBHeHHE bepHyn.
2. Kak HazpiBarorcs ciaraemple?
3. ®u3nyecKuil CMBICI KaXKJI0TO CllaraeMoro?
4. Cwmblcn ypaBHeHus bepnynnu?
JlaGopaTopHas padota Ned. OnpeniesieHre noTepb JaBIEHUS B TPyOe KPYIJIOro CEUCHHUS
1.  Yro takoe motepu Hamopa?
2. 3 4ero oHU CKIaabIBAIOTCA?
3. J1yd 4ero ux Hy>KHO PacCUMTHIBATh?
4. Yro Takoe ceTb TpyOOIpOBOAOB?
JlaGopaTtopHas paGoTa Ne5. I3mepenue pacxoaa BOJbI ¢ TOMOIMIbIO TuadparMbl
1. Yro Takoe auadparma?



2. J171s1 uero oHa UCTONb3yeTCsA?

3. Hamucats ocHOBHBIE ()OPMYIIBIL.

4. Yro Takoe pacxon?
JlaGopaTtopHnas pa6oTa Ne6. VcribiTanue 1eHTpOOSKHOTO Hacoca.

1. Knaccudukamms HacocoB.

2. 3apucoBaTh IEHTPOOCSKHBIN HACOC.

3. OOBSICHUTH NPUHIUI ACUCTBHUSL.

4.  3amnucaTh OCHOBHBIE pacyeTHbIE (HOPMYIIBIL.
JlabopaTopHas padora Ne/. [IepememmBanue B )KUJIKOU cpejie

1.  OObscHUTH IpoliecC EpEMEIINBAHMUS.

2. 3apucoBaTh OCHOBHBIE allapartsbl.

3. 3ammcatb OCHOBHBIE pacueTHbIE (POPMYIIBI.
JlaGopaTopHas padota Ne8. VccnenoBanue ruipoIMHAMUKH TICEBI00KIKEHUS

1. Yro Takoe NceBAOOKMKEHHE?

2. Uto Takoe Mopo3HOCTh?

3. 3apucoBaTh TpaduK MCEBI00KIKEHUS.

4. Paccka3aTth 0 KpUTHYECKUX CKOPOCTSIX.
JlaGopaTtopuasi padoTa Ne9. V3yuenne GpumpTpoBaHus

1. UYrto Takoe GpuiabTpoBaHUE?

2. Knaccudukarnus GuibTpos.

3. 3apucoBaTh KOHCTPYKIUHU (QUIBTPOB.

4. 3anucath OCHOBHBIEC pacueTHbIe POPMYIIBI.

3ananust Ha JabopaTopHylo pabory OepyTcs u3 ydyeOHoro mocodus «Jlabopa-
TOPHBIA  MPAaKTUKyM 1O  THAPABIUKE W TUAPABIMYECKUM  MAaIIMHAM)
H.X.3unnarymnun, M.I'.I'apunos, J{.H.JlateimoB. HXTU ®I'BOY BIIO «KHUTY»
2011.

Kpurepuu oueHku J1adopaTopHbIX padoT

[Ipu moaroToBke k jabopatopHoil padote mo aucuuruiiae b1.0.28 «Mexa-

HUKa scudkocmeil u 2azoey B 4/3/5 cemectpe CTYICHT JOJDKCH BBIMOJHUTH CIIETY-

IOIIHE BUBI pabOT:

JlaboparopHas pabotaNel.
MuHumMaJbHbIA | MakcuMaJIbHbIH
Buasbi pador

0aJsn 0as
CamocrosiTennpbHas MPoOpadOTKa TEOPETH-
YECKOro MaTepuayia K J1abopaTopHOM pa- 0,5/1* 2/1,5*
oote
O3HaKOMIIEHHE C YCTAaHOBKOM, MpuOOpoM,
METOJIMKON BBIMOJIHECHUS J1TA00OPaTOPHOM 0,5/1* 2/1,5*
paboThI




BrinmonHeHne HEOOXOAMMOTO  3KCIIepH- 1/1* 2/1,5%
MEHTa
OOpaboTka pe3ysIbTaTOB MCCIIEAOBAHUS, 1/1* 2/1,5%
NOCTpOEHHE IpadUKOB
AHanmu3 pe3ynbTaToB UCCIICAOBAHUS U BbI- 1/2% 4/2%
BOJ 110 paboTe

HATOIO : 4/6* 12/8*

Takum oOpa3om, repBasi jabopaTopHasi paboTa OICHMBACTCI MHHHMYM B 4/6*
0anoB, MakcuMyM B 12/8*6aioB.

JlabopaTtopHas pabotaNe2-9.

Bubi pador MunuMajabHbId | MakcuMaJIbHbIA
o0as1 0asx

CamocrosiTenbHas MpopadOTKa TEOpPeTHU-
YECKOro MaTepuajja K J1abopaTopHOHM pa- 0,5/1* 1/1,5*
oote
O3HAaKOMIIEHHE C YCTAaHOBKOM, MpHOOpOM,
METOJIMKON BBIMOJIHCHHS JIAOOpaTOPHOU 0,5/1* 1/1,5*
paboThI
BrlimonHeHre  HEOOXOJIMMOTO  JKCIEpHU- 1/1* 1/1,5%
MEHTa
OOpaboTka pe3ynbTaTOB HCCIIEIOBAHUA, 1/1* 1/1 5%
MOCTpOEHUE TpadUKOB ’
AHanM3 pe3ysbTaToB UCCIICIOBAHMS U BhI- 1/2% 0%
BOJI 110 padoTe

UTOIoO : 4/6* 6/8*

Takum o0Opaszom, 1abopaTopras padota Ne2-9 orenuBaercss MuHUMyM B 4/6* Oa-
JI0B, MakcuMyM B 6/8*6asoB. Ilocie BbImoMHEHHS BCeX PabOT paCCUNTHIBACTCS MTO-
TOBBII Oasl MO JaHHOMY OIICHOYHOMY CPENICTBY, KaK CpeAHee apu(PMETHUECKOe IO
BCEM JIaOOpaTOPHBIM pabOTaM.



MunHucTepcTBO HayKH U BhIciiero oopazoBanus Poccuiickoit denepanmu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyremem MexaHU4eCKUU

Kadgheopa TlporieccoB u anmapaToB XMMUYECKUN TEXHOJIOTHI

Hanpasnenue noaroroBku: 18.03.02 «Inepzo- u pecypcocoepezaouiue npoueccovl 8
XUMUYECKOU MEeXHOI02Uul, Hehmexumuu u OUoOmexHo102un)
[Tpoduns/mporpamma: Mawiunsl u annapan vl XumMu4eckKux RPOu3600cne
KomiuiekT 3agaHuii 1Vist KOHTPOJILHOM padoThI
no nucuuriube b1.0.28 «Mexanuxa sdcudxocmeit u 2a3o6).
Pemnre 3agaum:
l. Nmeercst runponpece (cm. puc.l) ¢ mumuaapamu nuamerpamu di u do. [Ipu pas-
HOBECHHM Ha TOpIIHU AcHCTBYIOT cuibl Ry m R, Halimure naBnenme P u
HEU3BECTHYIO BEJIMYMHY JJII CBOETO BapHAHTA.

apua o|1|2|3|4|5|6|7|8|9]o0
HT
1, MM 0|0 0O(0]O0 010 0 0 0 0 0 0 0 0 0
1, MM 0 0O|01|O 0|0/ O 0 0 0 0 0 0 0 0
1, KH
o | L] 4|3 21113 4 3| 4] 2 1l 2131|341
[Ipumeuanue: 0OpaTUTE BHUMAHUE HA Pa3MEPHOCTh: Muyn — 1073,
cantu — 1072, kuno — 103, mera — 108,
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
2 4 2 2 3 4 3 2 1 2 3
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Puc.1. I'maponpecc.

Bocrnpoussenure puc.2, 00bICHUTE BUJ SMIOPHI U30BITOYHOTO JaBJICHUS, TOPU-
CyWTe 3MIOPY JUIsl HAKIOHHOM cTeHKu. Haiinute n30bITOUHOE JaBiIeHUE HA TITy-
oune h=(3+N;)m B [Tackanax, Texanueckux atMocdepax (1 at = 1 krc/cm?), ec-
1 I0THOCTE kuakoctr p = (800+30N,) xr/m>. 3aeck N, — HOMEp BapHaHTA.
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Puc. 2. Dmropa n30bITOYHOTO JaBICHUS.

PaccunTaTth MIIOTHOCTH BO3myxa B eMkoctd El1 mpu AP paspsoxenus = 5,9-10°
[Ta, atmocdeprom nasiennn P = 1 6ap u temmneparype t=(10+N;)°C. MobHas
Mmacca Bo3ayxa M = 29kr/Moub.

[To Tpy6e muamerpom 50+10-N; MM niepekaunBaeTCsi HEPTEIPOIYKT CO CpeaHE-

PacxoqHOM cKOpOCThIO 1,5 M/C. 3a Kakoe BpeMs 3aIl0JHUTCS JKEIE3HOIOPOKHAS
nucTepHa oobeMom 60 m3?



V. Ilo tpybam nuamerpoM 25x2 MM TEIUIOOOMEHHHKA JTOJDKHO MPOXOAUTH 20 T/4
BOJbI cO cpeanelt temmeparypoit t, °C. Ckoabpko TpyOOK 0JIKHO OBbITh B TEIIO-
oOMeHHUKe 111 o0ecrieueHns pa3BUTOro TypOysieHTHoro pexxnma (Re=20000)?
Ny

0 1
t,°C
0 0 0 0 0 0 0 0 0
p, kr/m®
000 | 000 | 98 96 92 88 83 78 72 65 | 000
v-1078,
M2/c /9 1,31 |01 8 | 66 | 56 | 48 | 42 | 37 | 33 | ,69
2 3 |4 5 6 / 8 9 0 1 2 3 4 5
5 5 |5 5 5 5 5 5 5 0 0 0 0 0
9 |97 194 |90 (86 |81 |75 |69 |63 |98 |92 |88 |83 |78
A3 191 |73 |61 |52 |45 |39 |35 |31 |01 |66 |56 |48 |42
26 27 28 29 30 31 32 33 34 35
10 30 50 70 80 90 20 40 60 85
1000 | 996 | 988 | 978 | 972 | 965 | 998 | 992 | 983 | 969
1,31 | 0,81 | 0,56 | 0,42 | 0,37 | 0,33 | 1,01 | 0,66 | 0,48 | 0,35
VI. UYepes TpyOky aunameTrpoM 17,5 MM TedeT Boja ¢ TeMIepaTypoun
t = (7+N;). Haiitn 00beMHBIN pacxoj BOJbl B KyOMYECKHX CAHTUMETpaX
B CEKYHJy, IpH KOTopoM Oyzetr obecnieueH Re = Re, = 2320. 3aBUCUMOCTbH KO-
3 punmeHTa KHHEMaTUYeCKOM BI3KOCTH BOJIbI V OT TEMIIEPATypbl UMEET BU/I:
V= 178 > -1074, Mm/c.
100+3,37-t+0,0221-t

VIl. VYposens Boasl B eMkocTu Z; coctaBisger 100 (3+N;) MM (cM.puc.3) Haittu u3-
OBITOYHOE JAaBJICHWE HAa JHE €MKOCTH M TEOPETUUYECKYIO CKOPOCTh MCTEUEHUS
BOJIBI U3 COILJIA.

Puc.3.
Wa
D- !




VIIl. Konuueckuii pacmupsronuiics kaHain (muddyszop) (puc.4) uMeeT BXOIHOM
auametp d1=(20+2N,), Beixoguoi auamerp d2=(30+2N,;) mm. Ha BXoze cko-
poctb Boasl Wi = 3 m/c, nokazanus nbe3omerpa hp;=(30+N;)cm.. IIpenebperas

NOTEPSIMU Ha TPEHHUE HANTH:
- 00BEeMHBIN pacxo/1 BOJBI;
- CKOpOCTB BOJIbI Ha BBIXOJIE;
- CKOPOCTHOW HAmop Ha BXOJE U BBIXOJIE;
- [bE30METPHUUYECKUI HAOP Ha BBIXOJE.

™~ v T R

W~ = ™ T

\ '§.-~'\_.

Puc.4

IX. PaccuutaiiTe BeIMYMHY CKOPOCTHOTO HAmopa BO BTOPOM CEUYCHHUH IIPHU MOKa3a-

Hun poramerpa [Ip = (20+3-N;), %.

X. Haiimure MaccoBbIM pacxoJ M HEU3BECTHYIO BEJIMYUHY JJIS TMEPEXOIHHUKA

(puc.la), ecau TUIOTHOCTH JKUJIKOCTU

p = (800+30-NB) kr/m® . OcTanbHble HEOOXOIUMBIE JaHHBIC IPHBEICHBI B

Ta0mie 1.
N ( ] y, K 4 L @ 1 & !
B

d L f i 3 § 3 K 1 ¢ b
1,MM 0 0 0 0 0 0 0

W ( ( ) ] ( ( ( X ( ]
1,M/c 5 ,8 2 7 7 ,6 9 1

d K p 4 . b L y, 4 K 5
2,MM 0 0 0 0 0 0 0 0

W ) ] y Z Z ] b y, ) ,
2,M/C ,6 ,0 A4 1 4 0 2

T ——7T ] —— T 5 1




XI.  Bo cKOJIBKO pa3 v Kak HY»KHO U3MEHHUTh AUaMETp TPyOOIpoBo/ia, YTOOKI COIMpPO-
TUBJIEHUE ero yMeHbIniIoch B (10+0,2-NB) pa3, eciiu 00beMHBIN pacxo/, AJIMHA
TPYOBI U KOOPPUIICHT A MOCTOSHHBI?

XIl. Bopga nomaercst u3 o3zepa B anmapatr HacocoMm. OO11ee ruapaBInuecKoe COMpo-
tusieHue cetu AP=(5+0,5-NB) at™m., rie NB — HoMep BapuaHnTa. JlyinHa TpyOO-
npooaa 100 m, guamerp pyOsl 76x4 mm. ['eomerpuyeckas BbicoTa nogaun 20
M. Koapdumuent tpenns A= 0,03. Cymma k03(pPHUIMEHTOB MECTHBIX COMPO-
tunenuii 2 &= 10. M30bITouHOE AaBieHue B ammapare 3 atM. Haiitm macco-
BBII pacxo/ BoAkl pu miotHocTr 103 kr/m3.

K xomnnexmy 3a0danuil 0151 KOHMPOALHOU pabomuvl NPUIALAIOMCIL pa3padboOman-
Hble npenodasamesiem Kpumepuu OYyeHKU no OUCYUnIuHe 8 OALIax (8 coomeemcmseuu ¢
nonodcernuem o bPC).

Maxcumanvuolit 6ann 3a KOHMPOILHYIO pabomy cocmasisem 12, MUHUMATbHBIL
oann 6. Kasxcoas 3aoaua oyenueaemcs munumym 6 0,5 6anna maxcumym 6 1 oaini.
st moeo umobvl KOHMPOIbHAS PAOOMA CUUMANLACL COAHHOMU, HEOOXO0OUMO HANUCAMb
ee Ha 6 bannos u eviute. Ilpu noemopHom nepenucvlearHuy KOHMPOIbHOU 8 UNMO208bLI
petimune uoem cpeoHuti Oail no 6cem NONbIMKAM.



MuHuCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @eaepannu
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(beaepanbHOro rocy1apCTBEHHOIO OIOAKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynvmem mMexaHu4yeckull
Kageopa Ilpoyeccos u annapamos xumuyeckux mexHonro2uti

Hanpasnenue noarotoku: 18.03.02 «Inepzo- u pecypcocoepezaruiue npo-
Ueccol 86 XUMU4eCKoll mexHo102uu, Hepmexumuu u Ouomexnoa02uu)

[Ipoduns/mporpamma: Mawiunsl u annapamul Xumuieckux npou3800Ccmae

Cemectp 4/3/5

YTBEPX/ARO
3aB.kadeapoii J.H.JIaTpimoB
« » 20 T.

JK3aMeHAUMOHHBbIN OusteT Nel
Mo qucuunimne (Moxyaw) «Mexanuka 3HcudKocmel u 2a3o8)

1. VYpaBHeHHe Hepa3pbIBHOCTH (CIUIOIIHOCTH) IMOTOKA, WM MOCTOSHCTBA pacxojaa
(MaccoBOro wiM 00BEMHOI0) >KHJIKOCTH. 3aBUCUMOCTh CPEAHEN CKOPOCTU MOTOKA OT
KUBOTO CEUCHUS WM AUAMETpa TPyObl MPH MOCTOSTHHOM PACXOJI€ KUTKOCTH.

2. Pacder THIpaBIMYECKOTO COMPOTHBICHHUS TpyOompoBoaa. [IpuHIMI HagoXEHUS
notepb. Pacxoa sHepruu Ha nepexkadyrMBaHHUE >KUIKOCTH MO TpyOompoBoy. Xapakre-
PUCTHKA CETH.

Bonpocsl k 3k3aMeny.

3. [IpeameT u ocHOBHEBIE 337124 Kypca MexaHuKa KUJIKOCTH 1 Ta30oB. Kinaccudukarys
XAMHMKO — TEXHOJIOTHYECKUX IpoueccoB. [Ipeamer ruapasnuku. [ uapocratuka u ruj-
pOAMHAMUKA.



4. OCHOBHBIE CBOICTBA JKUJKOCTEU (TEKYy4eCTb, JIMIIKOCTbh, YAECIbHBIA BEC, BI3KOCTb,
IJIOTHOCTh, TUJIpOCTaTHYeCKoe AaBieHue). CBONCTBA U pa3MEPHOCTH JABIICHUSI.

5. 3akoH BHyTpeHHero TpeHuss HproTona. J[MHamuueckass U KUHEMaTHuecKas Bs3-
KOCTb. ['palMEHT JIOKaNbHON CKOPOCTH. HBIOTOHOBCKME M HEHBIOTOHOBCKHUE >KHIKO-
CTH.

6. OcHoBHOE ypaBHeHHe ruapocTtaTuku. 3akoH Ilackans. [IpakTuueckoe nmpumMeHeHUE
OCHOBHOTO YPAaBHEHHS THIPOCTATUKHU.

7. TIoTOK *XUJKOCTU U €r0 MapaMeTpbl (KUBOE CEUCHUE, CMOUYECHHBIN MEPUMETpP, TUI-
pPaBIMYECKUN pailnyC, SKBUBAJCHTHBIA AUaMETP, a0COIIOTHAS U OTHOCUTEIbHAS IIe-
pPOXOBAaTOCTh CTEHKH, CpPEIHSs, JIOKAJIbHAsi, MTHOBEHHAs M OCPEIHEHHAs CKOPOCTD,
MaCCOBBIN 1 OOBEMHBIN PACXO/).

8. Buapl TeueHus KUAKOCTH (CTAIIMOHAPHOE M HECTAI[MOHAPHOE, PAaBHOMEPHOE U HE-
PaBHOMEPHOE, HAIIOPHOE U OE3HANOpHOE TeueHHe). PeknMbl TeUeHHs KUJIKOCTH (J1a-
MUHApHBIN, IepexoAHbIN, TypOyneHTHbIN). Kputepuii PeitHonbaca. CTpykTypa 1aMu-
HApHOTO U TYpOYJIEHTHOTO MOTOKA.

9. YpaBHeHUE HEPa3phIBHOCTH (CIUIONIHOCTH) TOTOKAa, WM IOCTOSHCTBA pacxojia
(MaccoBOro wiM 00BEMHOT0) JKUJIKOCTU. 3aBUCUMOCTh CPEIHEN CKOPOCTU MOTOKA OT
YKUBOT'O CEYCHUS WM IMaMeTpa TPYObl MPU MOCTOSHHOM PacXOe KUIKOCTH.

10. VYpaBuenue bepHymm s ujeanbHOW M BSI3KOW JKUJIKOCTH. |'eoMeTpUuecKuil,
IIbE30METPUYECKUIN, TUHAMAYECKUUN U MOJHBIA HAanop. @U3N4YECKUN CMBICI YPaBHEHUS
bepnymm u ero unenos. [loreps nanopa. Jluarpamma beprymnu.

11. VYpaBuenust Oananca. I[IpocTpaHCTBEHHBIM KOHTYp U BPEMEHHOM HWHTEPBAJL.
[Ipuxon u yxoj, UCTOYHUK U CTOK cyOcTaHumu. Hakonnenue cyocraniuu. Pesynbrar
npouecca. OCHOBHOE 0aJIaHCOBOE COOTHOILIEHHUE.

12. CompoTHBICHHE TPECHHS B TIAJKUX U MIEPOXOBATHIX Tpybax. ®opmyna lapcu —
BeiicOaxa. ®uznyeckuii cMbICT KO3(PPUIUEHTA THIPABIUYECKOTO TPEHHUS.

13. Mectubie compotuienus. Koaddumuent mectHoro comportuBienus, ero Qu-
3u4ecKuil cMbicil. OnpeneneHre noTepy Harmopa B MECTHBIX CONTPOTUBIICHUSX.

14.  PacueT ruJipaBIM4E€CKOTO COMPOTUBIICHUS TpyOonpoBoaa. [IpuHIum HaT0KeHUs
noTepb. Pacxos sHeprum Ha mepekaurBaHUE KUIAKOCTH MO TPyOONMpOBOAY. XapaKTe-
pPHUCTHKA CETH.

15. Kunaccudukanus HaCOCOB: TMHAMHUYECKUE (JIOMACTHBIE U TPEHHUS) U 0ObEMHbIE
(mopIIHeBbIe U poTalMoHHbIe HacoChl). [Ipuniun ux neiictBus. CriennanibHbIE HACOCHI
(ra3nudT, MOHTEXIO).

16. YcrpolcTBO M MPHUHIIMI JEHCTBHUS MOPIIHEBOTO Hacoca. Bo3mymiHble KONMaKH.
NunukaropHas nquarpamma. /{uarpamma nogauu. Hacocsl mpocToro m KparHoro Aeiu-
CTBUSI.

17. OcHoBHBIE paboyue MapaMeTpbl MOPUIHEBOrO Hacoca (HAmop, MPOU3BOIUTEIb-
HOCTb, MOIITHOCTH, KIIJI, mpenenpHas BrICOTa BCAChIBAHMUS).

18. VYcTpo#cTBO M MPUHIMIT ACUCTBUS IIEHTPOOSKHOTO0 Hacoca. KoHCTpykmwus pa-
Oouyero koJeca.

19. Xapakrepuctuka 1eHTpoOSKHOT0 Hacoca. ONTUMATBHBIN PEXXUM PabOTHI HACO-
ca. 3aKOHbI IPOMOPIHUOHATILHOCTH.

20. Pabota neHTpoOE)KHOTO Hacoca Ha ceTh. Pabouas Touka [IBH. [TapannensHoe u
IIOCJIEA0BATEINBHOE COEIMHEHNE HACOCOB.



21. CpaBHuTENbHAs XapaKTEPUCTHUKA MOPIIHEBBIX M LIEHTPOOEKHBIX HACOCOB (TIO
npou3BoauTeNnbHOCTH, Hanopy, KIIZ[, paBHOMepHOCTH mOJayu, CIOXKHOCTU YCTPOM-
CTBa, KOMIIAKTHOCTH, HEOOXOJUMOCTH 3aJIUBKH KHUAKOCTBIO U T.1I.).

22. Knaccudukanus KOMIPECCOPOB U BAKyyM — HAacOCOB: a) IO CTEIEHU CXKaTHUs —
BEHTUJISITOPBI, Ta30yBKH, KOMIIPECCOPBI, BAKYyM — HAcOChl; 0) 1O NPUHLHUITY JEH-
CTBHS — IOPUIHEBBIE, LICHTPOOEKHBIE, POTALIMOHHBIE, OCEBBIE, CTPYHHBIE.

Kpurepum onenkn

MakcumanbHOE KOJMYECTBO OaioB 3a sk3amMeH 4(0: MaKCMMabHOE KOJIMYe-
CTBO OQJIIOB 3a MepBbIi Bompoc 10, MakCUMaIbHOE KOJIMYECTBO OANIOB 3a BTOPOU BO-
npoc 20, MaKCUMaJILHOE KOJIMYECTBO OAJJIOB HA OTBETHI 2 JOMOTHUTEIBHBIX BOTIPOCOB
10.

MuHuMaIbEHOE KOJIMYECTBO OAJIOB 3a 3K3aMeH 24: MUHUMAJbHOE KOJIMYECTBO
OaJIJIOB 3a MEPBBINA BOMPOC 6, MUHUMAIBHOE KOJIMYECTBO OaJIOB 3a BTOPOU Bompocl?2,
MUHHUMAJILHOE KOJIMYECTBO OAJIJIOB HA OTBETHI 2 TOTOIHUTEIBHBIX BOIIPOCOB 6.
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