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Hepeueub Komnememmﬁ u unoulcamopoe 00CMUIICCHUA Komnemenuuﬁ C yKazanuem smanos qbopmupoeanu}l 6 npouecce oceoernus ouc-

Kommerenmus:

OIIK-2- CiocobeH ncnosabp30BaTh MaTeMaTHUECKUE, (hu3ndecKkue, GPU3NKO-XUMHUECKUE, XMMUYECKHE METO/IbI U PeIICHHS 3a1a4 PO ecCHOHaTbHOM

JCATCIIBHOCTH

Nuaukatopel JOCTHXKEHUS KOMIIETEHIIUM:

OIIK-2.1 - 3naetr MmaTemaTHueckue, puznueckue, GU3NKO-XUMHUECKHUEe, XUMUYECKUE METOBI JJIs PEelIeHuUs 3a/1a4 MpodeccruoHalbHOM 1eTeTbHOCTH
OIIK-2.2 - YMeeT HCIonb30BaTh MaTeMaTHIeCKue, (hu3ndeckue, GU3HKO-XUMHUICCKHE, XHMHUECKHUE METOIBI JJIs PEIICHUS 3a7a9 TPO(HeCcCHOHATLHOM

ACATCIIBHOCTH

OIIK-2.3 - Bnageer MaTeMaTH4YeCKUMH, (PU3UUICCKUMH, (PU3HKO-XUMHUYICCKHUMH, XHMHYESCKUMH METOJIaMH JIJISl PEIIeHUs 3a71a4d podeCCUOHATBLHOM Je-

ATCIBHOCTHU

UunjiuHsvl

Huouxamopewl 0o-
cmudiceHus Kom-

Dmanul popmuposanus é npoyecce 0c60eHUA OUCYUNTUHDL
(vkazamo 6ce memwl u3 PIIJ])

nemenyuu Jlekyuu Ipakmuueckue Jlabopamopmuuie 3ans- Kypcosoit npoexm Haunenosanue oye-
3anamusa, nabopamopi mus (paboma) HOUHO0Z0 cpedcmea
NPAKMuUKym
OIIK-2.1 Paszoen 1,2 He npedycmompenvr | Pazoen 1,2 He npedycmompenui nabopaTopHas paboTa,
KOHTpOJIbHasI pabo-
Ta,’9K3aMEH
OIlK-2.2 Pazoen 1,2 He npeoycmompenwvt | Pazoen 1,2 He npedycmompenut nmabopaTopHast paboTa,
KOHTpOJIbHast pabo-
Ta,’9K3aMEH
OIIK-2.3 Paszoen 1,2 He npedycmompenvr | Paszoen 1,2 He npedycmompenui nabopaTopHas paboTa,

KOHTpOJIbHAsI pabo-
Ta,3K3aMeH







Ilepeuenv oyenounvix cpeocme no oucyunaune (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




Illkana ouenueanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

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
3HAHUH; UCIIOJIB3YET B OTBETE JIOMOIHUTENBHBIN 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 OCBOCHO IOJIHOCTBIO, HEOOXOAMMBIE MPAKTHYECKHE KOMIIE-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE POTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIIOIHEHBI, KAYECTBO MX BBIIIOJIHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepHal, TPaMOTHO U IO Cylle-
CTBY M3JIaraeT ero, He JOMYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
PHUTEIBHO
(3auTeHo)

OueHKa «yAOBIETBOPUTEIBHO» BBICTABISIETCS] CTYJICHTY, €CJIM TEOPETHYE-
CKOE cojiepKaHHe Kypca OCBOEHO YaCTHYHO, HO MPOOENbl HEe HOCAT CyIIe-
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
(dhopMyHpOBKH, HAOIIOAAIOTCS HApYIIEHHsS JOTMYECKOH IMOcIe0BaTelb-
HOCTH B U3JI0’)KEHUU MTPOrPAaMMHOTO MaTepHaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JHUCLMIUIMHBI  IOCIEHOBATEIIbHBI,
JIOTHYECKH H3JIOKEHBI, JOIYCKAIOTCS He-
3HAYUTEIbHBIE HEIOYETHl B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

HeynosnerBo-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBJIECTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH He
3HAeT 3HAYMTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT Cylie-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 33/1aHUIl HE BBITIOJIHEHO, KAYeCTBO WX BBITIOJHEHHS OI[CHEHO YHC-
JIOM GaJyIoB, OJIM3KUM K MUHUMAIBHOMY

OLIGHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT HA JOIIOJHHUTCIIbHBIC 1 HABOAAIINEC
BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkas xapakTepucTHKA OlIeHOYHBIX CPeACTBA

ACJICHHOI'O THUIIA ITO TCMC HUJIN Pa3acCily.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka ouenounozo | Ilpeocmasnenue
n/n| oueHouHo20 cpeocmea OUYEHOYHO20 Cpeo-
cpeocmea cmea é ponoe
1 2 3 4
1. |Jlaboparopnas |OTo BuA y4eOHOH pabOTHI, IEIbI0 KOTOpOW | Tembl mabopaTop-
pabora ABJIAETCS U3y4yeHUe (MCClleqOBaHUE, U3Mepe-|HbIX padoT, KOH-
HUE) XapaKTePUCTUK JIA0OPATOPHOTO OOBEK-|TPOIHHBIC BOIIPO-
Ta. CBI 110 TeMe J1abo-
[lenr 5abopaTOpHBIX 3aHATHI:  OCBOEHHUE|pAaTOPHOM PabOTHI,
u3ydaemMoi yueOHON NUCIUILIMHBI; PUOOpe-|BOMPOCHI K KOJIJIO-
TEHHE HaBBIKOB MPAKTUYECKOTO MPUMEHEHUS |KBUYMY
3HAHUHU Y4COHOW MMCIUIUIMHBI (JIUCIUILINH)
C HWCIIOJB30BAHUEM TEXHHUYECKUX CPEIICTB U
(unn) o0opyoBaHUs
2. |KontponpHass |CpeAcTBO MpOBEPKU YMEHUU MPUMEHATH 1M0-|KoMIIeKT KoH-
pabora Jy4eHHbIE 3HAHUS IS PEHICHUS 3a7]a4 OIpe-|TPOIbHBIX 3aJlaHUN

I10 BapuaHTaM




MuHHCTEpPCTBO 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
Kageopa lporieccoB u anmapaToB XUMAYECKUA TEXHOJIOTHIA

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

chepezarouiue npoueccvl 8 XuMu4eckou mexHo102uu, 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-
BaHHBIX JIA0OPATOPUSIX C MPUMEHEHHUEM HEOOXOAMMBIX CpeAcTB oOydeHwus: nabopa-
TOPHOT'0 00OpYyAOBaHMsl, 00pa3LOB [ UCCIAEAOBAHUM, METOIMYECKUX rocoOuid. Llensb
IpOBEIEHUS J1TAOOPATOPHBIX PabOT - MPAKTUUYECKOE OCBOECHUE TEOPETHUYECKUX IOJIO-
KEHUI JIEKIMOHHOIO MaTepuaja, a Takke BbIpabOTKa CTYJEHTaMH OIpPEIEICHHBIX
YMEHHUM U HaBBIKOB CAMOCTOSITEIILHOTO SKCIIEPUMEHTUPOBAHMUSL.

JlaGoparopHas padora Nel. OnpezneneHre ruipoCTaTUYECKOTO JABJICHUS
(mema nabopamopuoii pabomot)

1. Yto Takoe ruIpOCTaTUYECKOE aBiieHUE?

2. Kaxkue equHUIBI U3MEpPEHUS AaBJICHUS BBl 3HaeTe?

3. 3ammcaTh U OOBICHUTH OCHOBHOE YPaBHEHHUE TUIPOCTATHUKH.

4. Pacckasath Ipo THAPOIpeECC.

JlaGopaTopHas padora Ne2. OnpeenieHue pexxruMa TeUeHUS BOJIbI B IMIHMHIPUUYECKON TPyOe
(mema nabopamophoii pabomut)
1. Yro Takoe pacxo[ >KUJIKOCTH?
2. Kakue pacxonpl 3Haete?
3. Bunbl TeueHus KUAKOCTH.
4.  PexuMbl TeUEHUS KUAKOCTH.
JlaGopaTopHas padora Ne3. OnbiTHas 1eMOHCTpalMsl ypaBHeHus: bepHynnu
(mema nabopamophoii pabomut)
1. 3anucaTh 1 00BSICHUTH YpaBHeHHE bepHymu.
2. Kak nazpiBatorcs cinaraemoie?
3. @wusnueckuil CMBICHI KaXXI0T0 clIaraeMoro?
4. Cwpbicn ypaBHeHus: beprymmm?
JlaGopaTopHas padota Ned. OnpeniesieHre noTepb JaBIEHUS B TPyOe KPYIJIOro CEUCHHUS
1.  Yro Ttakoe nmorepu Hanopa?
2. 3 4ero oHU CKIaabIBAIOTCA?
3. Jlus yero ux Hy»KHO PacCUUTHIBATh?
4. Yro Takoe ceTb TpyOOIpOBOIOB?
JlaGopaTtopHas paGoTa Ne5. I3mepenue pacxoaa BOJbI ¢ TOMOIMIbIO TuadparMbl
1.  Yro takoe nuadparma?



2. Jnst yero oHa ucnosnab3yercs?

3. Hamucate ocHOBHbBIE ()OPMYIIBI.

4. Yro Takoe pacxon?
JladopaTopHas pa6ora Ne6. McnpiTaHne IEHTPOOESKHOTO HAcoca.

1. Knaccudukamms HacocoB.

2.  3apucoBaTh HEHTPOOEKHBIN HACOC.

3. OOBSCHUTH MMPUHIIHI ICHCTBUS.

4.  3amnucaTh OCHOBHBIE pacyeTHbIE (HOPMYIIBIL.
JlabopaTopHas padora Ne/. [IlepemeninBanue B )KUJKOH cpene

1. OOBsSICHUTH NpolEeCcC EPEMEIINBAHMS.

2.  3apucoBaTh OCHOBHbIE almnaparsbl.

3. 3ammcatb OCHOBHBIE pacueTHbIE (POPMYIIBI.
JlaGopaTopHas padora Ne8. VccnenoBanue ruipoIMHAMUKH TICEBIOOKIKEHUS

1. YT0 Takoe mceBa00XKIKeEHNE?

2. Uto Takoe Mmopo3HOCTh?

3. 3apucoBaTh rpaduK MCeBI00KIHKEHUS.

4. Paccka3aTth 0 KpUTHYECKUX CKOPOCTSIX.
JlaGopaTopHas padora Ne9. Mzyuenue GpunbTpoBaHus

1. UYrto Takoe GpuiabTpoBaHUE?

2. Knaccudukarus Gunbtpos.

3. 3apucoBaTh KOHCTPYKIUU (DUITBTPOB.

4. 3anucath OCHOBHBIEC pacueTHbIe POPMYIIBI.

3ananust Ha JabopaTopHylo pabory OepyTcs u3 ydeOHoro mocobus «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 JTOJDKCH BBIMOJIHUTH 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, mprOOpOM,
METOJIMKON BBIMOJIHECHUS J1TA00OPaTOPHOM 0,5/1* 2/1,5*
paboThI




BrimonHeHne HEOOXOAMMOTo  dKCIEpH- 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 J1abopaTopHOM pa- 0,5/1* 1/1,5*
oote
O3HAaKOMIIEHHE C YCTAaHOBKOM, MpHOOpOM,
METOJIMKON BBIMOJIHCHUS J1TA0OPaTOPHOMH 0,5/1* 1/1,5*
paboThI
BrimonHeHre  HEO0OXOJIMMOTO  JKCIEpH- 1/1* 1/1,5*
MEHTa
OOpaboTka pe3ynbTaTOB HCCIIEIOBAHUA, 1/1* 1/1 5%
MOCTpOEHUE TpadUKOB ’
AHanmm3 pe3yNbTaToB UCCIICAOBAHMS U BhI- 1/2% 0%
BOJI 110 padoTe

UTOIoO : 4/6* 6/8*

Takum o0Opaszom, 1abopaTopras padota Ne2-9 orneHuBaercss MuHUMYM B 4/6* Oa-
JI0B, MakcuMyM B 6/8*6asoB. Ilocie BbImoMHEHHS BCeX PabOT paCCUNTHIBACTCS MTO-
TOBBII Oasl MO JaHHOMY OIICHOYHOMY CPEJACTBY, KaK cpefHee apru(pMEeTHIeCKOoe IO
BCEM JIa0OpaTOPHBIM paboTaM.



MunmcTepcTBO HayKu U BhIcLIero oopasoBanus Poccuiickoit deaepanuu
HuxHexaMCcKuii XMMUKO-TEXHOJIOTMUECKUN HHCTUTYT ((pusman)
(benepanbHOro rocy1apCTBEHHOI'O OOI)KETHOTO 00pa30BaTENbHOIO YUPEXKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

@axyremem MexaHU4eCKUU

Kageopa TporieccoB u anmapaToB XUMAYECKAA TEXHOJIOTHIA

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 1Visi KOHTPOJIbLHOM padoThI
no gucuuiinbe_b1.0.28 «Mexanuka scudkocmen u 2a3zoe).
Pemnre 3agaum:
l. Nmeercst runponpece (cm. puc.l) ¢ mumuaapamu auamerpavu di u do. [pu pas-
HOBECHHM Ha TOpIIHU AcHCTBYIOT cuibl Ry m R, Halimure naBnenme P u
HEU3BECTHYIO BEJIMYMHY JJII CBOETO BapHAHTA.

apua 0 1 2 3 4 5 6 7 8 9 0
HT
1, MM 010 0|00 0|0 0 0 0 0 0 0 0 0 0
1, MM 0 0O(0]|O0 01010 0 0 0 0 0 0 0 0
1, KH
o | L] 4|3 21113 4 3| 4] 2 1l 213|131
[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 3)
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 HAKJIOHHOM cTeHku. Haiinute n30bITOUHOE JaBjeHUE HA TIIy-
oune h=(3+N;)m B [Tackanax, Texanueckux atmocdepax (1 at = 1 krc/cm?), ec-
1 II0THOCTE skuakocTd p = (800+30N,) kr/m>. 3neck N, — HoMep BapHaHTa.
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Puc. 2. Dmropa n30bITOYHOTO JaBICHUS.

PaccunTaTh IIIOTHOCTH BO3AyXa B eMkocTd El1 mpu AP paspsoxenus = 5,9-10°
ITa, armocdeprom maBnernn P = 1 6ap u temneparype t=(10+N,)°C. MonbHas
Mmacca Bo3ayxa M = 29kr/Moub.

ITo Tpy6e nuameTtpom 50+10-N; MM nepexaunBaeTcsi HEQTEPOAYKT CO CpEIHE-

PacxoqHOM CKOPOCTBIO 1,5 M/C. 3a Kakoe BpeMsl 3aIlOJHHUTCS JKEIE3HOA0POKHAS
nucTepHa oobeMom 60 m3?



V. Ilo tpybam auamerpoM 25x2 MM TEMJIO0OOMEHHHKA JOJKHO MpoxoauTth 20 T/4
BOJIBI co cpeaneit Temmeparypoit t, °C. Ckoapko TpyOOK TOJKHO OBITh B TETIO-
oOMeHHUKe 111 o0ecnieueHns pa3BuToro TypOyentHoro pexuma (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 /8 72 65 | 000
v-108,

M2/ /9 | ,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 ]94 |90 (8 |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 CEKYHIy, IIpH KOoTOpoM Oyzet obecneueH Re = Re, = 2320. 3aBUCHMOCTb KO-
3 punmeHTa KHHEMaTUYeCKOM BI3KOCTH BOJIbI V OT TEMIIEPATypbl UMEET BU/I:
v= L8 5-10, m/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 TEOPETUYECKYIO 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-
pocth Boasl Wi = 3 m/c, nokazanus nbe3omerpa hp;=(30+N;)cm.. IIpenebperas
MOTEPSIMU Ha TPEHHUE HANUTH:

- 00BEeMHBIN pacxo/1 BOJBI;

- CKOPOCTb BOJIbI Ha BBIXOJIE;

- CKOPOCTHOW HAmop Ha BXOJE U BBIXOJIE;

- Tb€30METPUUYECKUIN HATOpP Ha BBIXOJIE.

™~ v

]

e~

N

Puc.4

IX. PaccuutaiiTe BeIMYMHY CKOPOCTHOTO HAmopa BO BTOPOM CEUCHHUH IPHU MOKa3a-
Huu poramerpa [Ip = (20+3-N,;), %.

X. Haiimure MaccoBbIM pacxoJ M HEU3BECTHYIO BEJIMYUHY JJIS TMEPEXOIHHUKA
(puc.la), ecau TUIOTHOCTH JKUJIKOCTU

p = (800+30-NB) xr/m® . OcTansHble HEOOXOMMBIE JAHHEBIE IPHBEICHEI B

Ta0mie 1.
N ( 1 y K 4 f @ 1 § g
B
d L f g 3 § b K 1 ¢ 3
1,MM 0 0 0 0 0 0 0
W ( ( 1 ( ( ( ) ( 1
1,M/C 5 8 2 7 v ,6 9 1
d K > 4 y ) f y 4 K 5
2,MM 0 0 0 0 0 0 0 0
W ) ] y . y, ] X y ) .
2,M/C ,6 ,0 4 1 A4 0 2
@ & -
T 7T - ‘———%Q‘ 1




XI.  Bo cKOJIBKO pa3 v Kak HY»KHO U3MEHHUTh AUaMETp TPyOOIpoBo/ia, YTOOKI COIMpPO-
TUBJIEHHE ero YMeHbInI0ch B (10+0,2-NB) pas, eciiu 00beMHBIN PacXo/l, JJINHA
TpyOBbl K KOAPHUILIEHT A TOCTOSTHHBI?

XIl. Bopga nomaercst u3 o3zepa B anmapatr HacocoMm. OO11ee ruapaBInuecKoe COMpo-
tuBsneHue cetu AP=(5+0,5-NB) at™m., rie NB — HoMep Bapuanta. J[yinHa Tpy0o-
npooaa 100 m, guamerp pyOsl 76x4 mm. ['eomerpuyeckas BbicoTa nogaun 20
M. Koaddunment tpenus A= 0,03. Cymma xk03¢h(HUIIMEHTOB MECTHBIX COIPO-
tuneHuid 2.&,= 10. M30biTouHOE naBieHue B ammapare 3 atM. Haiitu macco-
BBII pacxo BOAKI Ipu muoTHocTH 10° kr/m3,

K xomnnexmy 3adanuii 015 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.



MunmcTepcTBO HayKu U BhIcLIero oopasoBanus Poccuiickoit deaepanuu
HuxHexaMCcKuii 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 (Moxyw) «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 — TEXHOJIOTUYECKUX MpoueccoB. [Ipeamer ruapasnuku. [ napocratuka u rua-
pOAMHAMUKA.



4. OCHOBHbBIE CBOMCTBA KHUJKOCTEH (TEKy4eCTb, JIUIKOCTh, y/EIbHBIA BEC, BA3KOCTD,
IJIOTHOCTB, TUJIpOCTaThYecKoe AaBieHue). CBONCTBA U pa3MEPHOCTH JABICHUS.

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-
pPaBHOMEPHOE, HAIIOPHOE U OE3HANOpHOE TeueHHe). PexuMbl TeueHusl KUJIKOCTH (1a-
MUHApHBIN, TIepeXOoaHbIN, TypOyneHTHbIN). Kputepuit PeitHonbaca. CTpykTypa J1aMu-
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 0aJlaHCOBOE COOTHOILICHHUE.

12.  CompoTHBICHHE TPECHHS B TIAAKUX U IMIEPOXOBATHIX 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.
Nunukaropnas nuarpamma. Junarpamma noxauu. Hacocel mpocToro u KpaTHoro Jeu-
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
MIOCJIEIOBATEIPHOE COCIMHEHUE HACOCOB.



21. CpaBHuTeNbHas XapaKTEPUCTUKA MOPIIHEBBIX M IEHTPOOEKHBIX HACOCOB (IO
npou3BoauTeNbHOCTH, Hanopy, KIIJ[, paBHOMepHOCTH MOAauu, CIOXKHOCTH 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

MakcuMaabHOE KOJIMYEeCTBO OauioB 3a Sk3amMeH 40: MakCMMalIbHOC KOJIMYe-
CTBO OQJIIOB 3a MepBbIi Bompoc 10, MakCUMaIbHOE KOJIMYECTBO OANIOB 3a BTOPOU BO-
npoc 20, MaKCUMaJILHOE KOJIMYECTBO OAJJIOB HA OTBETHI 2 JOMOTHUTEIBHBIX BOTIPOCOB
10.

MuHnMaIbHOE KOJIMYSCTBO OAJUIOB 3a dK3aMEH 24: MHUHUMAJIbHOEC KOJIUYECTBO
0aJJIOB 3a MEPBBIM BOIPOC 6, MUHUMAIBHOE KOJUYECTBO OaJIJIOB 32 BTOPOi Bormpocl?2,
MHUHHMAaJIbHOE KOJUYECTBO OA/UIOB Ha OTBETHI 2 JOTIOJHUTEIIBHBIX BOIIPOCOB 6.






