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AKT COI'JTIACOBAHUA

HA METOAMYECKHE PEKOMEHAAlNH 0 Y4eOHoi aucuuniune I'mapasiauka, noaro-
TOBJEeHHYI0 npenogaBareneM Jlup C.B. nas crynenToB Broporo kypca 'BIIOY
FOxH0-Y pajibCKOro rocy1apCTBEHHOT0 TEXHUYECKOT0 KOJLIEIKA

MeTtoauueckrie peKOMEHIAlUU 0 BBIOJIHEHUIO MPAKTHYECKUX PadOT y4eOHOM TUCIUILIN-
HBbI ['MapaBiauka nmpeaHasHaueHbl 11 00yJYaromuxcs 0a30BOi moaroToBku crneruanbHoctn 08.02.04
Bonocnabsxenue u BOJJOOTBEICHHE.

[TpakTHdeckue 3aHATHS SBISIOTCS BXKHBIM JJIEMEHTOM YyUeOHOW TUCIUIUIMHBEL. B mporecce
BBITIOJTHEHUS IPAKTUUYECKUX PabOT 00ydaroIuecs CUCTEMaTH3UPYIOT U 3aKPEIISIOT MOTYYeHHBIE TeO-
peTHUYecKHe 3HAHUS, Pa3BUBAIOT MHTEIUIEKTYalbHbIE U MPOodecCHOHaIbHbIE YMEHHs, (OPMUPYIOT dIie-
MEHTBI KOMIETEHIIUN OyIyIIHUX CIEIUATUCTOB.

Mertonudeckue pekomeHaanuu coaepkar IloscaurensHyro 3amucky, [IpaBuia TexHUKH 0€3-
OMACHOCTH TPH MPOBEIECHUHU MpaKkTUdeckux pabdot, [lepeueHs u copepkaHue MpPAKTUYECKUX pabdoT,
mutepatypy (OCHOBHBIC U JOIOJHUTENbHBIE UCTOYHUKHU, HTepHEeT-pecypcesl), [Ipunoxenue — obpa-
3€ll TUTYJIbHOTO JucTa, OTYeTa o MmpaKkTuyeckon padoTe.

B pesynbTare BBINOIHEHHS TPAKTUUECKUX padOT CTYJEHT JIOJDKEH YMETh MCIIOIb30BaTh MPO-
rpaMMHOe o0ecrniedeHrne B MpodeCCHOHATBHON AEATEeIbHOCTH; MPUMEHSATh KOMIIBIOTEPHBIC U TeJe-
KOMMYHHKAITMOHHBIE CPEACTBA; 3HATh COCTaB MH(POPMAIIMOHHBIX U TEIEKOMMYHHUKAIIMOHHBIX TEXHO-
noruif; GYHKIIMHA ¥ BO3MOXHOCTH UCIOJIb30BAaHUsI MH(POPMAIIMOHHBIX TEXHOJIOTUH B MPOdecCHoHaNb-
HOM HeSITeNHbHOCTH.

MeTtoauueckre pPEKOMEHAAlUU MO BBIOJHEHUIO MPAKTUYECKUX padOT MpenaraeTcs uc-
M0JIb30BATh JJIsl POBEACHUSI MPAKTUUYECKUX 3aHATHH CO CTYIEHTAMM, a TaK K€ JJII CaMOCTOSATEIbHO-
r0 U3yYEHHUS CTYACHTAMHU MPAKTUYECKON YaCTH TUCIUILIAHEI.

VYka3zaHHbIE METOJIMYECKUE PEKOMEH/IAIMK T10 BBITIOJHEHUIO MPAKTUYECKUX pabOT Mo y4ued-
HOM mucnumuHe [WapaBiuika mpeanaraeTcs HCIMOJNb30BaTh g OOyYaroUIMXcs CHEHaTbHOCTU
08.02.04 BonocHabxenue u BogooTBeAenue (06azoas nmoarotorka) FOYpl'TK ounoit hpopmbr 0Oyue-

HMU.

[eHepaTpHELd
MapxkinTerepay |

) «ApxuTekTypHas  Macrepckas
—  A.A. Mapxkiuretep
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[TosicHuTenpHas 3anmucKa

[lepeuenp mpakTHUECKUX padbOT
Kputepun onieHKH OTYETHBIX paboT
[IpakTrueckue padoOThI
[Tpunoxenuss A
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MGTOI[I/I‘ICCKI/IC PCKOMCHAAIINHN Ha60paTOpH0-

NPaKTUYECKUX paboT mo y4yeOHOW aucuuiuinHe ['uapaBiivka npegHa3HAYeHBI

IO  BBINOJIHEHUIO
st obyvaroruxcest o crieruaabHocTH 08.02.04 BomocHabOxeHue u BOJIOOTBE-
TICHHE.

[IpakTideckue 3aHATHS SBISIOTCS BaXKHBIM 3JIEMEHTOM y4e€OHOW TUCITHU-
IIMHBL. B mponecce BBITOJHEHHS IPAKTUYECKUX padOT 00ydaroIHecs: CUCTEMa-
TU3UPYIOT U 3aKPEIUIAIOT MOJIyYEHHbIE TEOPETUYECKUE 3HAHUS, Pa3BUBAIOT UH-
TEJJIEKTyaJIbHblEe U NPO(ECCUOHATIbHBIE YMEHHUS, (OPMUPYIOT AIIEMEHTHl KOM-
HNETEHIUH Oy yIUX CIIEHUATUCTOB.

MeTtoauueckie peKOMEHAANN TpeIHa3HaueHbI JJI OpraHU3al[ii BBINOJI-
HEHUA J1a00paTOPHO-NPAKTUUYECKUX padboT mo y4eOHOM aucuMIUIMHE [ 'uiapas-

JIUKa.

[Iporpammoil y4eOHON AUCIUIUIMHBI MPETYCMOTPEHO BBINOJHEHUE 3 Jia-

O0opaTopHbIX M 4 TPAKTUYECKUX paOOT, HAIMpaBIECHHBIX HAa (opMHpOBaHHE

Jjiemenmoe Cﬂe()yiomux Komnem enuuﬁ .

Kon YMmeHus 3HaHusA

I1K, OK, JIP
OK.01 — OmpenensaTh THAPOCTATH- — OCHOBBI THIPOCTATUKH M THI-
OK.02 YeCKOC JaBIICHUE; POJMHAMUKH;

— OMNpEeNesATh PEKUMBI J1aB- — BUBI THAPABIMYECKUX COMPO-
OK.03 JICHUS JKHAKOCTEH, WX BHUILI W | THBJICHUH,
OK.04 XapaKTEPUCTHUKY; — PEKHMBI JBWKCHHUS KHJKO-

— TMPOUW3BOAUTH THIPABIUYE- | CTCH;
OK.05 CKHUE€ pacyeThl HAMOPHBIX U Oe€3- — JIBWKEHHUS XUIKOCTEM B OT-
OK.07 HaIOPHBIX TPYOOIIPOBOIOB; KPBITBIX pycax;

— JIBWKEHUS TPYHTOBBIX BOJI;
OK.09 — JIBHOKEHHUSA JKUJIKOCTH B
K 1.2, HAIOPHBIX TPYyOOIPOBOIAX;
— 0Oe3HanopHOE JBIKCHHE B Ka-
IIK 1.5. Hajax u TpyoOax;
K 2.4. — HCTEYCHHME >XKMIKOCTEH H3 OT-
BEPCTHS M HACAJIOK.

JIP 7
JIP 10
JIP 14
JIP 15




Omnucanue Kaxa0i 1ab0paToOpHO-TIPAKTHYECKONW pabOThl CONEPKUT HOMED,
Ha3BaHHE M 1eNb paboThl, (OpMHUpPYEMbIe B MPOIECCE BBIMOJIHEHHUS PabOThl 3HA-
HUSI, yMEHHUS U DJIEMEHTHI KOMIIETCHIIU I, TEOPETHYECKOE U3JI0KEHIE HEOOXO0AUMO-
ro Marepuasa, BapHaHThl 33JJaHUll, ONKMCAHUE AJITOPUTMA BBHIMOJHEHHS paOOTHI U
KOHTPOJIbHBIE BOTMPOCH! (C LIETBIO0 BBIIBUTH M YCTPAHUTh HEAOYETHl B OCBOCHUU
Marepuana).

Jlnist osrydeHusl JONOJHUTEIBHOM, Oosiee moapoOHOI HHpOpPMALIUU IO OC-
HOBHBIM BOIIpOCaM y4eOHOM AMCUUIUIMHBI B KOHIIE METOJANYECKUX PEKOMEHIAINi
IpUBEACH NepedeHb NHPOPMALIMOHHBIX UCTOUHUKOB.

OTueThl CTYJIEHTOB IO JIAOOPATOPHO-IIPAKTUYECKUM paboTaM JOJDKHBI CO-
JepKaTh HOMEp, Ha3BaHUE U 1eJIb paOOThI, BHITIOJHEHHBIC 33/1aHUS U UX pe3yiIbTa-
ThI, OTBETHI HA KOHTPOJBHBIE BOMPOCHI U BHIBOJIBI IO MPOJICTAHHOMN padoTe.

HEPEYEHD ITPAKTUYECKUX PABOT
JJIS OYHOM (pOPMBI 00yUEeHUA

Yacel Ha BbI-
HasBanue padot MOJIHEHUE Pa-
00THI

[IpakTnueckass | OnpenesieHUE TaBIEHUS KUJIKOCTH B COCYIE 2
pabora Nel
[IpakTuueckas | OnpenesieHUe PeKUMOB JIBUKEHUS )KUIKOCTH 2
pabora Ne2
Jlabopatopnas | UccnenoBanue TuipaBiIndecKuX COMPOTUBIIC- 2
pabota Nel HUW BOAOIPOBOJHOM apMaTypbl
[IpakTueckass | OnpenesieHre rUIPaBINYECKUX COMPOTUBICHUN 2
pabota Ne3
JlabopatopHas | Omnpezenenue IaBlieHUs B TpyOOIIPOBOIE 2
paborta Ne2
[Ipaktrueckas | [mapaBnudeckuii pacdet TpyOOIpOBOIa HEMpe- 2
paGota Nod PBIBHOM pa3auu
JlabopaTtopnas | Onpezenenue pacxo/a BoAbl B IPSMOM KaHajie 2
pabota Ne3




HUtoro 14

TPEGOBAHUIA K OOOPMIIEHMIO OTUETA
Kaxxnas oTueTHas paboTa JOJKHA COAEPKATD:

HomMmep u Ha3BaHME MpaKTUUECKON pabOThI
[{eas paboThI
Pacuetsl

BriBoa o pabore

o &~ W e

OTBeThI HA KOHTPOJIbHBIE BOITPOCHI

Kaxnas oruetHass pabora J0OKHA OBITH aKKypaTHO o(opmIiIeHa U BIIOKEHA B
nanky c¢ ¢ainamu. OT4eT MOKHO BBINOJIHATH B PYKOIIMCHOM BapUaHTE WU C MpUMe-
HeHnueM 1IK. IlepBriii (aiin B manke IOJKEH CoAepKaTh TUTYJIbHBIA JIUCT YCTaHOB-
JeHHoro oopasua (npusoxxenue A). Kaxnas oruetHas paboTa NOANUCHIBAETCS MPETIO-
JlaBaTesieM Iocie €€ 3alllUThl U XPAaHUTCS B IMAaIKe y CTYAEHTA 10 KOHIAa y4eOHOTo ro-
na. B xonne | cemMectpa cTyieHT 00s13aH caTh ManKy CO BCEMHU, MOJMMUCAHHBIMU Tpe-
nojaBaTesieM, paboTaMu U MOJYYUTh 3a4eT MO JIA0OPaTOPHO-TIPAKTUYECKUM paboTam
3a TOJI. 3a4eT Mo Ja0opaTOPHO-MPAKTUYECKUM paboTaM CTaBUTCS MPU HAJTUYUU B Mall-

K€ BCEX OTYETHBIX padOT, MTPOBEICHHBIX B TPYIIIIE.



Kpurepuu oneHuBaHus1 JIA0OPATOPHBIX M MPAKTHYECKUX PadoT

Kpurepuu Ouenka
Pe3ynbpTaThl MOCUYMTAHBI, CACIAH HEOOXOAUMBINA aHaU3, Mpa-
BUJIBHO JaHbI IMCBMEHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPO- OtnnuHO
Cbl, IIPaBUJIBHO 3apPUCOBAHBI CXEMBI U CAEIIAH BBIBOJ
Pe3ynpraTel NMOCYMTaHBI, HE CACJIAH AHAIU3, HE TOYHO JAHBI
ITACbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOIPOCHI, ITPABUIIBHO Xopomo
3apHUCOBAHbI CXEMBI U CJIEJIaH BBIBOJ
Pe3ynbTaTel moOcCYWTaHBI, HE CAETAH AHAJIW3, HE TOYHO JIaHbI
IIACbMEHHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCH], HE IIpa- Y 10BIIETBOPUTEIBLHO
BWJIBHO 3apHUCOBAHBI CXEMBbI U HE TOYHO CIEJIaH BBIBOJ
PesynbraTel HE IIOCYMTAHBI, HE CAEIAH aHAIU3, HE JaHbI HeynoBieTBopuTEIBHO

IMNUCbMCHHBIC OTBCThI HA KOHTPOJIBHBIC BOIIPOCHI, HE IIpa-
BHJIbHO 3apHCOBAaHbI CXEMbI U HC CACJIaH BbIBO/




IIpakTnuyeckasi padora Ne 1.
Onpeodenenue 0asnenus HcuOKOCmMuU 8 cocyoe

Heab paboThI: OCBOEHUE TEXHUKU U3MEPEHUS IIIIOTHOCTH, TEILIOBOTO PACIIUPEHUS,

BA3KOCTHU Y ITOBEPXHOCTHOI'O HATSKCHU S )KHI[KOCTGIZ.

Cxema ycTpoiicTaa.
1 — repmomeTp;
2 - apeoMeTp;
3 — BUCKO3UMETD;
4 - KanWJUISIPHBIN BUCKO3UMETD;
5 — cTalarMOMETp.
Onpenenenue k03 PUIUEHTA TENIOBOT0 PACIINPEHUS KUTKOCTH.
IHopsinok BbINOJIHEHNsI padOThI:
1) [TogcuuTtath 001IIEE YUCITO TPATYCHBIX JCICHUA AT B IIKAJIe TEPMOMETPAa U3MEPUTH
paccrosiHue | Mex 1y KpaHUMU IITPUXAMU IIKAJTbI.
2) BeruuciuTh npuparieHne 0o0beMa TePMOMETPUIECKOMN KUAKOCTH AW = ar’l, T1e I-

paanyc Kanwuisipa TepMOMETpa.



3) C yuerom HauansHoro (mpu 0°C) oGbema TepMoMeTpudeckoil xumxkoctd W - 3Hade-
HUE K03 PHUIMEHTa TEIUIOBOTO paciiupeHus: A3, = (AW /W)/AT 1 CpaBHHUTH €r0 CO 3Ha-

YCHHEM £ . 3HAYCHHE UCTIOJB3YEMbBIX BEJIMYUH 3aHECTH B TAOJIHITY.

Kuakocts pKI/M g, MIIa™ B, c*! v-10°M°/c | o H/M
Bona npecnas 998 0,49 0,15 1,01 73
CnupT STUIIOBBIN 790 78 1,10 1,52 23
Macmno:

Asto1 M-8B 900 0,60 0,64 300 25
NunycrpuansHoe 900 0,72 0,73 110 25

20

Tpanrcdopmaroproe | 890850 0,60 0,70 30 25
AMI-10 0,76 0,83 20 25

KunkocTe B TEpMOMETPE — aBTOJI.

Bun r,cMm Wem® [ aT,°C [L,cem AW, B, C | poCt
KHAIKOCTH cM®

HN3mepeHue NJIOTHOCTH )KUAKOCTH APEOMETPOM.
IHopsigok BbIMOJIHEHHSI Pa0OTHI:

1) M3meputs riryOuHy norpyxenus h apeomerpa 1o MULITUMETPOBO# IIKaJIe HA HEM.
2) BBIUUCIIUTD MIOTHOCTD JKUIKOCTH TI0 opmyiie p =4m/(zd*h) rae T u d —macca u
auameTp apeomeTpa. Ita popMyiia MoayyeHa NyTeM MPUPaBHUBAHMS CUIIbI TSHKECTH
apeoMeTpa G=MQ ¥ BRITATKUBAIOMICH (apXUMETOBOM) CUITBI PA=PgW , T/1e 00BhEeM TO-
rpyxeHHoi yactu apeomerpa W= (7 d*/4)h.
3) CpaBHUTH ONBITHBIE 3HAYEHUSI INIOTHOCTU P CO CIIPABOYHBIM 3HaU€HUEM p* . 3Haue-

HHC UCITOJIb3YyCMBbIX BCIIMYUH CBCCTHU B Ta6J'II/ILIy.

Bumxug- | m, T d, cm h,cm o /M’ o r/em”
KOCTH




Onpenesnenue BA3KOCTH BUCKO3UMeTpoM CToKca.
Iopsinok BbINMOJIHEHNSI Pa0OThI:

1) [ToBepuyTh ycTpoiicTBo Nel B BepTUKaIbHOM IJIOCKOCTH Ha 180° u 3aUKCUPOBATH
CCKYHJIOMEPOM BpeMs t MPOXO0KACHHS MApPUKOM PacCTOSHUSA | MEX Iy IByMs METKaMuU
B ripuoope 3. lllapuk momkeH magaTh 0 OCH EMKOCTH 0€3 COTPUKOCHOBEHHMSI CO CTEH-
kamu. OTBIT BBIIOJIHUTE 3 pasa, a 3aTeM OIpeeuTh cpeaHeapudMeTHIECKOe 3HaUe-
HHE BpeMeHu t.
2) BBIUMCINTH ONBITHOE 3HAYCHUE KHHEMATHUECKOTO KOA(PPHUITMCHTA BI3KOCTH KHUIKO-
ct v =gd*t(p, / p—-1)/(18l +43.21(d/ D)) , rae g - yckopenue cBoboauoro maaenus; d, D
- IMaMEeTPBhI IAPUKaA U HHWJIMHAPUIECKON EMKOCTH; P, Py - IIIOTHOCTHU KUJAKOCTU U Ma-
Tepuala apuka;
3) CpaBHUTH OIBITHBIM ITyTEM 3HaUeHHE KOA(PhUIIMEHTA BI3KOCTH v C TAOJIMYHBIM

3Ha4YCHHUEM v * . 3HaUCHUSA HCIIOJIb3YCMBIX BCJIMYKWH CBCCTHU B Ta6J'II/II_[y.

2 2
Bun D, t,c I,m d,m D,m P v.M/c | v*M/c
JKUJIKOCTH | Kr/M° KT/M

HN3mepenune BAKOCTH KANWLISIPHBIM BHCKO3HMMETPOM.
IHopsaok BeIMOTHEHUsI padoThI:
1) IlepeBepHyTh ycTpoiicTBO Nel B BEpTUKaIBHOU MIIOCKOCTH U OMPENEINUTh CEKYH0-
MEpOM BpeMsI CTEUEHUS Yepe3 Kaluuisap 00beMa KUAKOCTH MEX1y METKaMH U3 €MKO-
cTU BHCKO3uMeTpa 4 u remnepatypy T o tepmomertpy 1.
2) BeluucauTh 3HaYe€HUE KUHEMATHYECKOro Ko3(ppuuuenTa BI3KOCTH v = Mt (M — no-

CTOstHHasi mpuOOpa) U CPaBHUTH €0 C TAOIWYHBIM 3HAYCHUEM. J[aHHbBIE CBECTH B Ta0-

LY.

Bun xun- M,M2/02 t,c vM/c T, C D *y2/c
KOCTH
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N3mepeHue NoOBePXHOCTHOIO HATSAKEHHUS CTAJTATMOMETPOM.
IHopsinok npoBegeHust padboThI:
1) [ToBepuyTh ycTpoiicTBo Nel 1 moAcuUUTaTh YUCIO Karelb, MOJIYYeHHBIX B CTaIarMo-
MeTpe 5 u3 00bema BhICOTOM S Mex 1y AByMsi MeTKaMu. OTBIT MOBTOPUTH TP pa3a U
BBIUHUCIUTH CPEAHEE apUPMETHUECKOE 3HAUCHHE YK CIIa Karesb N.
2) Haiitu onbiTHOE 3HaueHnEe Kod(hPUIeHTa MOBEPXHOCTHOTO HaTshKeHUs o = Kp/n (K
— MOCTOSIHHASI CTAJIATMOMETPA) U CPAaBHUTH €0 C TAOJUYHBIM 3HaUeHHEM. [laHHbIe

MIPUBECTU B TAOJIHILY.

Bun xun- | Km/c P KD/M® n 0 ,H/m O *H/Mm
KOCTH

BriBon:
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IIpakTuyeckas padbora Ne 2.
Onpeodenenue pexicumos 08UIHCEHUA HCUOKOCHIU

Heab padorbi: Habmonenue moToKOB KUAKOCTH € PA3IUYHON CTPYKTYpPOIl U BHIsIBIIC-

HUe (HaKTOPOB, BIMSIOUIUX HA CTPYKTYPY.

noe= U3

1,2-0axw; 4, 5-0nbITHBIC KaHAJIBI;  [-PEIIETKA;
3-meperopaka; 6-111e71b; 8-ypoBHEBas IIKaa;
IMopsiok BeiNnoTHEHUs1 padOTHhI.

1. Co3patp B kaHase 4 JaMUHAPHBIA PEXHUM JIBHXKEHHS KMJIKOCTU. JJIg 3TOTO TIpH
3aM0JIHCHHOM BOJIoM Oake 1 mocTaBUTH ycTpocTBO Oakom 2 Ha ctoi. (Puc. a)
Hab6nrongaTth cTpykTypy moToOKa.

2. TloBepHYTHh YCTPONCTBO B BEPTUKAIHLHOM MJIOCKOCTH IO YaCOBOM cTpeske Ha 180°
(puc. 6). HabGmtonaTe TypOyJIEHTHBIN peKUM TEUSHUS B KaHAJE 5.

3. Ilpu 3anomuenun Bojoi O6ake 2 MOCTaBUTh YCTPOMCTBO TakK, 4TOOBI KaHAI 5 3a-
HSUT HIDKHEE TOPU30HTaIbHOE TToJIoKeHue(puc. B). HabmonaTek B kaHasie mpoIiece
nepexoja oT TypOyJIeHTHOTO PeXHMa K JJAMHHAPHOMY.

4. Tlpu 3amoJIHEHUHU BOJOM Oake 2 MOCTaBUTh YCTPOMCTBO Tak, 4TOOBI KaHal 4 3a-
HSJT HIDKHEE TOPU30HTAJIbHOE mojiokeHue (puc.r). Habmiomate 3a cTpykTypoOit

IIOTOKa B Oake IMIPpHU BHEC3AITHOM CYXCHHWH, BHC3AITHOM PACIHNUPCHUN B KaHAJIC 3a

12



ICJIbIO U IIPpHU BBIXOAC IIOTOKA M3 KaHaJia B Oak 1. O6paTI/ITI> BHHUMAaHHEC HA Bajlb-

LIOBBIE 30HBI, TPAH3UTHYIO CTPYIO U CBSI3b CKOPOCTEM C IUIOMIAISIMUA CEUYCHUH Ka-

HaJIOB.

5. Ilpu 3anonnenHoM Oake 1 HaOIIOAATh CTPYKTYPY T€UEHUS MPU OOTEKaHUU Tepe-

ropoaku 3 (puc. n).

6. Caenatb 3apUCOBKY CTPYKTYpPhI IIOTOKOB.

Jlamunapubiii pe- | TypOyneHTHbIN Pacmimpenue no- OOTekaHue CTEHKU
KUM pexuM TOKa
BriBos:

13



JlaGopaTopHnasi padora Ne 1.

Hccneoosanue cudpagiuueckux conpomueieHuii 6000npo60OHOI apmamypol

Hean padorsl: [IproOpeTeHre HABBIKOB M0 U3MEPEHUIO THIPOCTATUYECKOTO TaBICHUS

KNIKOCTHBIMHA HpI/I60paMI/I.

A p.> pa 5!2'<'E

Pa 1
Pa | _1
4] 2 |5)5
Po Po
< 2 N
<
K <
1.ITonocTh ¢ aTMOC(EPHBIM 1aBICHUEM;
2. OTIBITHBIN pe3epByap; 3-THE30METP; 4-ypoBHEMETp; S-MaHOBaKyMeTp; 6-

MbE30UETP; 7-BaKyMETP.

ITopsnok BbINOJIHEHHUS Pa00OThHI

1. B pesepByape 2 HaJa >XHIKOCTHIO CO3/1aTh JIABJICHHE BBIIIE aTMOCHEPHOTO

(Po>Pa), 0 uéM CBUIETENBCTBYET MPEBBILICHNS YPOBHS KUAKOCTH B MbE30OMETPE
3 Hax ypOBHEM B pe3epByape W NpsSMOM Iepernaj ypoBHEHW B MaHOBAaKyMETpe
(puc. a).Jlnst 3TOro yCTpoHCTBO MOCTaBUTh Ha MPaBYI CTOPOHY , 3aTEM MOBOPO-
TOM €ro MPOTHB YAaCOBOW CTPEIKHU OTIUTH YACTh KUJIKOCTH U3 JIEBOIO KOJICHA
MaHOBaKyyMeTpa 5 B pe3epByap 2.

CHsaTh MOKa3zanus nmbe3oMeTpa hi, yposaemepa H u manoBakyymetpa hw.
BoeruncnuTh abCoNIIOTHOE aBIIEHUE HA JHE pe3epByapa 4epe3 MOoKa3aHus Ibe30-
METpa, a 3aT€M 4Yepe3 BEJINYMHBI, NU3MEPEHHBIE YPOBHEMEPOM U MaHOBAKYyMET-
poMm. JIJIsl OLIEHKH CONOCTaBUMOCTH PE3YJITATOB ONPEACICHUS aBJICHUS HA JTHE
pe3epByapa IByMs IyTSAMU HAaWTH OTHOCUTEIBHYIO MOTPEIIHOCTb Op.

Han cBoOOAHOW MOBEPXHOCTBHIO >KMIKOCTH B pe3epByape 2 CO3/[aThb BaKyyM

(Po<Pa), xorna ypoBeHb KUJIKOCTH B MMbE30METPE 3 CTAHOBUTCSI HUXKE . UEM B pe-

14



3epByape. A Ha BakyymMmeTpe 5 nosiBisercs: o0patHbiil nepenan He (puc. 6). Jlns

9TOTI0 YCTPOﬁCTBO IMOCTAaBUTH Ha JICBYIO CTOPOHY, a4 3aTCM HAKJIOHOM BIIPpaBO OT-

JUTh YacTh >KUJIKOCTH U3 pe3epByapa 2 B JIEBOE€ KOJIEHO MaHOBaKyymeTpa 5.

Janpmme cm. 1m.1m.2 u3.

5. MEpPEeBEPHYTh YCTPOUCTBO MPOTUB YACOBOW CTPEJIKU (PUC. B) U ONMPEACIUTh Ma-

HOMCTPHUUYCCKOC WJIN BAKYYMMCTPHUCCKOC TaBJICHUC B SaﬂaHHOﬁ touke C qcpe3

IIOKa3aHUs Nbe30MeTpa 6 , 3aTeM € LEJIbI0 IPOBEPKU HANTHU €0 Yepe3 MOKa3aHUs

00paTHOro nbe3oMeTpa 7 1 ypoBHEMEPOM 4.

Ne o/m

HanmMmeHoBaHue Beu-
YHNH

O0o3HaueHus,
bopmybl

YcnoBus onbiTa
Po) Pa Po (Pa

[Ibe30MeTprUECKas BbI-
coTa, M

hn

YPpOBEHB KUJKOCTH B
pe3epByape, M

H

ManomeTrpuyeckast Bbl-
coTa, M

hm

Bakyymmerpuueckas
BBICOTA, M

AOCOIIOTHOE JaBJIEHUE
Ha JHE pe3epByapa 1o
ITOKA3aHHUIO ITHE30MET-
pa, Ila

AOCOITIOTHOE JIaBJICHUE
B pe3epByape HaJl KHUJ-
KoCTh10, I1a

AOCOII0THOE JTaBJICHUE
Ha JHE pe3epByapa ue-
pe3 MoKa3aHus MaHOBa-
KyyMeTpa ¥ ypOBHEMe-
pa, Ila

OTtHOcHTENLHA TI0-
IPEIIHOCTh PE3yJIbTaTOB
OTpeIeSICHUs TaBICHUS
Ha JTHE pe3epByapa, %

& =100(p—p*)/ p

BriBon:
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IIpakTuuyeckas padora Ne 3.
Onpeoenenue 2udpasiuuecKux cOnpomueieHuil

Hean padoTbi: OCBOCHHE PACUETHOIO METOA ONPEACICHHS PEXUMA TEUEHHUS.
Ilopsinok BbINOJIHEHHS] PA0OTHI.

1. Co3nartb B kaHase 4 TeYEHUE KUIKOCTH IPH MPOU3BOJIBHOM HAKIOHE YCTPOMCTBA
Ne3 ot ce0s.

2. N3mepuTth Bpemsl t mepeMelieHns ypoBHS BOJbI B 0ake Ha HEKOTOPOE PACCTOSTHUE
S ¥ CHATPH MOKa3aHUs TepMOMeTpa T, Haxoasamerocs B ycrporctae Nel.

3. Ioacuurats uncno PeitHonbACa 110 MOPSIIKY yKa3aHHOMY B TaOJuIIE.

4. TloBepHYTh YCTPOWCTBO B €ro MijaockocTd Ha 180° M BBINOJIHUTH ONEpanuu 1O
H.IIL 2,3.

5. CpaBHUTH NOJyuyeHHbIE 3HaueHUs uucen PeliHonblca Mexy coOOH, U 3aTeM Ha

OCHOBC CPaBHCHUS C KPUTUUCCKUM 3HAYCHUAMM, CACIATh BBIBOJA O PCIKHUMEC TCUC-

HUSL.
Ne /it HanmeHnoBanue Benu- | O0o3HaueHus, popmyibl | Ne ombiTa
YUH 1 2
1 W3menenue ypoBHs Bo- | S
IIBI B OaKe, CM
2 Bpewms nabmtonenus 3a | t
YPOBHEM, C
3 Temmnepatypa Bogsl, 'C | T
4 Kunemarnueckuii Ko- v =17,9/(100 + 34T +0,22T?)
2 PUIIEHT BA3KOCTH
BOJIbI, CM2/C
3) OO0beM BOJIbI, MMOCTY- W=ABS
narorieit B 0ak 3a Bpe-
M4 i, oM’
6 Pacxox Bombl, cmo/c Q=W/t
7 Cpennsist cCkopocTs Te- | \/=Q/ (VU
YyeHs B KaHaJIe, CM/CEK
8 UYucno Pelinonbaca Re=Vd/v
9 Haspanwme pexxnma te- | Re(<,>)Re=2300
YCHUS
BriBO:
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JlabGopaTopHasi pabora Ne 2.

Onpedenenue oasnenus 6 mpyoonposooe

Hean padorei: OnbITHOE OATBEPKIeHUE ypaBHEHUS Jl.bepHyuIn, T.€. MOHWKEHUS

MEXaHUYECKOU OHCPI'UHU 110 TCUCHUIO U IICPCXOJa HOTGHHI/I&JIBHOﬁ OHCPIrUu B KHHCTH-

YEeCKYI0 1 00paTHO (CBSI3M JaBJICHUS CO CKOPOCTHIO).

ITopsinok BeINOTHEHUsI padOTHhI.
[Ipu 3anonHeHn Bo10M OaK 2 MepeBepHYTh YCTPOMCTBO JIJISl OJIYYECHUS TEUCHHUS
B KaHAJIE IEPEMEHHOT0 CEYECHMUS 3.

CHATh noKa3aHus mbe3oMerpa Hn=P/(pg) mo HWKHUM YacTIM MEHHCKOB BOJIBI B

HUX.
3. Msmeputh Bpems t mepemerieHus: ypoBHs B Oake Ha MPOU3BOJLHO 33/IaHHYIO Be-
JUYHHY S.
4. Tlo pasmepam A u B momepeunoro cedenust 6aka, S, ¥ BpeMeHH t ONpeneauTh
pacxoJi BOJIbI B KaHalle , a 3aTeM ckopocTHbie HK 1 momubie H Hanopsl B cedyeHu-
AX KaHaJla 1o MOPSAKY, YKa3aHHOMY B TaOJuIE.
5. BeruepTuTh MHE30METPUUECKYIO JIMHUIO U HATIOPHYIO JTMHHUIO.
6. [Ipoananu3upoBaTh N3MEHEHHE TTOJHONM MEXaHUYECKOM, MOTCHIIMAIIbHON U KUHE-
TUYECKOW SHEPTUH.
O6paboTKa OMBITHBIX JAHHBIX.
Ne | HaumenoBanue O06o3Hauenus, CeueHus kaHana
/| Beanuu. dbopmybl EEIRNII NN AVARVARY]

[Inomank ceueHus KaHajaa, cM | ©

CpenHsisi CKOpOCTh, CM/C V=Q/®

[Tee3omeTpuueckuii Hamop, cM | Ho=P/(pg)

N .

CKOpOCTHOM HaIop, cM HKZVZ
g
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5. | [lomuerit HAMIOp, CM

H=P/(pg)+V?(29)

g -
IELESOMETHHYECKAT THH KA
& 1T (moKasHEacTHIMEHEHHE
7 - | OOTEHIHANEHOH SHEPIHHE BIONE
IOTOKA)
°1 |
4 | I
E0T
44 |
3 1 -
2 - | ‘
1 | ‘
[:I T ! T ! T |I T

Y4acCTOK

BriBon:

y4yacToK
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IIpakTuyeckasi padora Ne 4.

T'uopaenuueckuii pacuem mpyoonpoeooa HenpepvléHol pazoauu

IIe.m; paﬁon: OcBocHue SKCIICPUMCHTAJILHOI'O X1 paCYCTHOI'O CIT0CO00B OIIPCACIICHUA

IMOTCPb HAIlOpa HAa TPCHUC 110 IJIMHEC.

D=0.5 cm; w=0.25 cm”2: A=21 cm; B=4 cm; T=24 °C: S=7 cm; t=30 c;

IMopsaok BeINnoTHEHUs1 padoTHhI.

. IIpu 3anonHeHHOM BOJI0I 6ake MOCTABUTH YCTPOMCTBO HA CTOJ OaKkoM 2.

. CHATh nOKa3aHus nbe30MeTpoB |-V , u3MepuTh Bpems t u3mMepeHus ypoBHs B Oa-

K€ Ha MIPOU3BOJILHO 3a/IaHHYIO BEIMYMHY S U TeMIepatypy | B MOMEIICHUU.

. IlocTpouTh 10 NOKa3aHUSIM MBE30METPOB MMbE30METPUUECKYIO JIMHUIO. Ha 3Toi

JIMHWUHA BBIACINTD Y4aCTOK C ITOCTOAHHBIM HAKJIOHOM. OHpeI[eJH/ITB €ro JJInHy € u

OIIBITHOC 3HAYCHHC IIOTCPb he o moxazanusm KpaﬁHHX IMIbC30MCTPOB HaA HEH.

Haiitu uncno PeitHonbca u pacu€THOE 3HaYeHHE TOTEph Haropa he* mo nmopsi-

KY, 1 OTHOCUTCIIbHOC PACXOKICHUC OIIBITHOI'O U paC‘-IéTHOI‘O 3HAYCHUH IIOTCPb

Haropa.

Q=ABS/t=19.6 cv’/c; V=0/w=19.6/0.25=78.4 cm/c

AOGCOIIIOTHYIO IIEPOXOBATOCTh CTEHOK KaHaja NpuHTh paBHOH  A=0,001 mm.

Ne | HanmeHOBaHUE BEITMYHHBI O603HaueHus1, POPMYJIBI 3HauCHUs
1. | IToka3aHust IbE30METPOB, CM Fy Fy 7:5.5:4;3.8:1.5
(P9)" /(p9)
2. | JlnuHa yyactka ¢ paBHOMEpHbIM | |
JBUKEHHEM, CM
3. | OnpITHOE 3HAYCHHUE TIOTEPh h, =P, /(pg) — P,(pr9)
HAIopa MOIMHE, CM
4. | Kunemarndeckuii kodpdunuent | $=17.9/(1000+ 34T +0.22T?)
BSI3KOCTH BOABI, cm’ /¢
5. | Yucno Peiinonsica. Re=vd/v
6. | Koappunuent tpenns A=64/Re
npu Re<2300 2=0.316/Re**
2300<Re<10d/A 1=0.11(68/Re+ A/d)"®
Re>10d/A
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7. | PacueTHOE 3HaueHuE NOTEPh - | \V?
Haropa 1o JJIMHe, CM S ) 29

8. | OtHocurenbHoe pacxoxaenue. | o, =(h +h*)/h

Briso:




JlaGopaTopHnasi pabora Ne 3.

Onpeoenenue pacxooa 600bl 8 NPAMOY201bHOM KaAHAjle

Hean padorei: OnpeeneHre OnbITHBIM ITyTEM MOTEPh HAIIOPA Ha MTPEOJIOJICHHE MECT-

HBIX COHpOTI/IBJIeHI/Iﬁ 1 CPpaBHCHUC UX C PACCUUTAHHBIMHU 110 MHXXCHCPHBIM CI)OpMy.HaM.

1. Tlepenectu u3 Tadbmuubl J1.p. N6 3HaueHUS TUIOLAAECH CEUEHUI U CKOPOCTEM.

2. OnpenenuTh ONBITHBIC 3HaYEHUS MeCTHBIX ToTepb hM(hbc,hp) u3 rpaduxa.

IopsoK BbINOJHEHUS PadOTHI.

3. Hairitn paC‘-IéTHOC 3HA4YCHUA MCCTHBIX IIOTCPb, CPABHUTD UX C OIILITHBIMHU.

Neo | HaumenoBanue | O0o3HaueHue Bup conporuBiienns
Ip | BEJIMYUH dbopmyn CY)KCHHE pacIIipeHne
1 (1) 2(111) 1(1V) 2(V)

1. | [Inomaau ceue- | ®

HHI, cM?
2 | Cpennue ckopo- | V2

CTH 3a COTpO-

TUBJICHUEM, CM
3 | OmbITHOE 3HA- hm(hbc,hp)

YCHUE MECTHBIX

MOTEPb, CM
4. | KoapduruenTs W

MECTHBIX COIIPO- $oe =05 1-—

THUBJICHUI @

£ =| 2
BP a)z

5, | PacuetHoe 3Ha- h = éi\/z2 1(09)

YEHUE MECTHBIX

MOTEPh, CM
BriBon:

21



[Tpunoxenne A
MunucrepcTBO 00pa3oBaHus U Hayku YensiOuHCKoOM 00IacTu

['ocynapcTBeHHOE 010/ 1KETHOE TPO(ECCHOHATIEHOE 00pa30BaTEIbHOE YUPEKACHNUE
«IOKHO-YpanbCcKuil rocy1apCTBEHHbIH TEXHUYECKHI KOJLIEIK»

OTYET

10 BBITIOJIHECHHUIO JTA0OPATOPHO-TIPAKTHUYECKUX PaboT
y4eOHOM TUCITUTIIIUHBI

I'mapaBauka

BBITIOJIHUJIA: CTyJeHTKa 3oJjioTapeBa A.U.
rpynna: BB-225/6

npoBepui: npenoaasarens Jlup C.B.

Yemaouuck 2021r

Cnmcok ureparypbl

22



OCHOBHBIE ICTOYHUKH:

1. Vxun, b. B. 'unpasnuka : yue6uuk / b. B. Yxun, A. A. I'yceB. — Mocksa : UHOPA-M, 2022.
— 432 ¢. — (Cpennee npodeccuonaibHoe oopazoanue). - ISBN 978-5-16-005536-7. - Tekcr : a1ek-
tpoHHbIi. - URL: https://znanium.ru/catalog/product/1843217 (mara oOpamenus: 18.03.2024). — Pe-
KM JIOCTYIA: 110 TIOATHCKE.

JlonoIHUTEIbHbIE UCTOYHUKHU

eitnak, A. A. ['mapaBnuka u rugponHeBMONpruBoa. OCHOBBI MEXaHUKH JKUKOCTH M ra3a : y4eOHHK /
A. A. llleitnak. — 6-e u3a., ucrnp. u gon. — Mocksa : UHOPA-M, 2024. — 270 c¢. — (Cpennee npo-
deccuonanpHoe oOpazoBanue). - ISBN 978-5-16-013908-1. - Tekcrt : snekrponHbid. - URL:
https://znanium.com/catalog/product/2128804 (nata obpamenus: 18.03.2024). — Pexxum goctyna: mo
TIOJIITHCKE.

HNHuTepHeT-pecypcos

1. TunpaBnuka [DnekTpoHHbIH pecypc]. - Pexxum gocryma. — http://www.physics.ru

2. ExuHOe OKHO ocTyma K 00pa3oBaTebHBIM pecypcaM [ DJIeKTPOHHBIH pecypc]. - Pexxum mocryna.
http://window.edu.ru/

3. Yuutenbckuii moprai [DaeKTpoHHbIH pecypc]. - Pexxum goctyma. http://www.uchportal.ru

4. @opMbl TONEPEYHOTO CE€UeHUA TPYO M KaHAIOB [DIEKTPOHHBIM pecypc]. - Pexum mgocryma.
http://www.studref.com

23


http://www.physics.ru/
http://window.edu.ru/
http://www.uchportal.ru/

