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AHHOTALIUA

PaGouas TeTpaap Uil BBINOJIHEHUS Ja0OpPaTOPHBIX PabOT AMCHUIUIMHBL  «YCTPOICTBO
THIPOOOOPYIOBAHUS U THUAPONPHUBOAA» U CTYACHTOB MO creuuansHocTd 190629, paspaborana u
COCTaBJIEHAa B COOTBETCTBUHU C TPEOOBAHUSMU rOCYAAPCTBEHHOTO CTaHIapTa TPETHErO MOKOJICHHUSI.

Mertoauyeckast pa3paboTka MpeacTaBiseT co0oil pabouyro TeTpaab, KOTOpas 3arloIHIETCS
CTYAEHTOM B TIpOLIECCe H3yYeHMs IUCHMIUIMHBI, HH(opManuei, HeoOXOAMMOM s BBITOJHEHMS
1a00paTOpHBIX padoT, B KOTOPBIX 3aK/IIOUEHBl MPAKTUYECKUE 3HAHUS U HABBIKU, HEOOXOAUMBIE AJIS
MOJTyYeHUs TPOPECCUOHATIBHBIX U O0IINX KOMIIETECHIIHH.

Ha kaxmyro maboparopHyro paboTy OTBEACHO OIpeAesieHHOe BpeMs (1Mo 2 yaca), He00X0IuMoe,
YTOOBI CTYAEHTHl MOTJHM O3HAKOMHTBHCS, U3YUYUTh M BBIOJHUTH JTAOOpAaTOpPHBIC 3aJaHUs, 3alOJHHUTDH
TaOJIULBI, U3yUYUTh CXEMbl MU OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI, HEOOXOOUMBIE IJIS 3aKPEIUICHUS
MOJTyYeHHON MH(POPMALIMU U 3HAHUH, C LIEbI0 UX JAJBHEHUIIET0 MCIOJIb30BaHMUs B MPO(eCcCHOHAIBHOM
nestenbHOCTU. Pabouas TeTpaas pazpaboTaHa Ha TPUHAALATH paboT 1Mo 2 yaca BHIMOJIHEHUS KaXasl.

KoHTponbs 0cBOeHHS 1 M3yYEHUS BBIOJHEHHBIX pa0OT CTYJIEHTOB MPOBEPSETCS MO 0POPMIICHHOM
pabote B pabodeii TeTpaau U YCTHO, a TaK K€ C UCIOIb30BAHUEM CUTYAI[MOHHBIX 3a/1a4.

PabGouast TeTpamp Mg BBIMOJHEHUS JIA0OPATOPHBIX pPabOT MOXKET OBITh HCIOJIb30BaHA
IPENoaBaTeNs MU M CTYACHTAaMM NPU U3YyYEHUM IUCLMILIMHBI «YCTPOMCTBO T'MAPOOOOPYAOBAaHUS U

THJIpONpUBOIa» B yueOHbIx 3aBeaeHusx CIIO.



JIABOPATOPHASA PABOTA Ne 1.
Tema: U3yuyeHue CBOMCTB TUMOBBIX KUAKOCTEH UCIOJIb3yeMbIX B THAPOCUCTEMAX.

OnpeneseHue napaMeTpoB padoYnX KUAKOCTEM.

lle]lb paﬁombl: OCBOUTH MCTOABI USMCPCHUS IJIOTHOCTH, TCIIJIOBOI'O pAaCIIUPCHUA, BA3KOCTH U
MOBCPXHOCTHOT'O HATAXKCHUA X(HHKOCTeﬁ.

Oobopyooeanue: apeoMeTp, TEPMOMETP, BUCKOZUMETP.
BoinosiHeHne padoThl

BeanunHbl, XapaKkTepHU3yOLIHe KA4eCTBO KMIKOCTH.

Ne | ITokazaTenn En. |O6o3nauenue| OmnpenencHue DopMyTHPOBKA BEIIMIUHEI.
i H3M. (bopmyna
pacuera)

1. |[[ImoTHOCTB

2. |YaennHLIN Bec

3. [Temmeparypa

4. |Kunematuueckas
BA3KOCThH

5. [lunammdeckas
BSI3KOCTh

6. [[ToBepxHOCTHOE
HaTsDKeHHE

7.  |Koadunuent
TETJIOBOTO
pacIupeHus

—

IIpubopsl u3MepeHust CBOMCTB KUAKOCTe

d I m
/]
/ 3‘, ” - 5[.'

Puc. 1.1 Cxema yctpolicTBa:

[98)



IIpubopsl u3MepeHnsi padbounx NapamMeTpoB KUIAKOCTEI.

No | Tlokazarenu IIpubop, Enunuia ITopsimok npoBeIeHUS] U3MEPEHUS
m\ WU3MEPSIOIIHI HU3MEPEHUS
3HaYCHUE
MOKa3aTeJst

1. [[ImoTHOCTH

2. |YnenwHBIN Bec

3. [Temmeparypa

4. Kunematudeckas BSI3KOCTh

5. JluHamuueckas BS3KOCThb

6. [[loBepXHOCTHOE HATSKECHUE

7.  |[KoaddhuueHT TEIIoBOTro
pacimpeHus

Pe3yqbTaThl H3yYeHHsI NAPAMETPOB KHIKOCTH.

Ne | ITokazaTenn En. |[O6o3nau M3ydaeMble JKHIKOCTH
mim 13M eHHe Bona  |bensun Macno Macno AMT - 10
MOTOpHOE | HHIYCTpPHAIBHOE
M10 n 20
1. [[TnotHOCTH Kr/M3 D
2. |YnenbHBIH BeC H/M? Y
3. [Temmeparypa °C t
4. |Kunemarnueckas | Cm v
BSI3KOCTb
5.  |dunamuueckas ITa'c 1l
BSI3KOCTb
6. [[ToBepxHOCTHOE H/m c
HATSDKCHUE
7. [Kosddumuent MIla B
TEIIOBOTO
pacIIupeHHS
BriBoab!

KonTpoabHbIE BONPOCHI

1. Kaxkyto BenmnunHy Ha3bIBalOT MOBEPXHOCTHBIM HATSXKEHUEM KUIKOCTU? B KakuX equHUIIax OHA
nMepsercs?



2. Kak HazpiBaroT mpubop 71 onpeaeaeHus MOBEpXHOCTHOTO HATsbKeHUs KuakocTu? Kak o
ycTpoeH?
3. UTO0 HA3bIBAIOT C)KUMAEMOCTBHIO M YEM OHA XapaKTepu3yeTcs?
4.Kakue BeTMUMHBI HEOOXOJMMO U3MEPUTH NPH ONpeeIeHnn Ko3(hPuimenTa KuHeMaTu4ecKoi
BA3KOCTH KalMJUIAPHBIM BUCKO3UMETPOM?

5. UTto noapa3zymeBaroT Moj TEPMUHOM «BA3KOCTb KUIAKOCTH»?
6. Kakas cBs3b MEXly TMHAMUYECKUM U KHHEMaTHUECKUM KO3((DUIIEeHTaMH BSI3KOCTH ?
7. Uro xapakTepusyeT KOdQPHUIUEHT TEIUIOBOTO PACIIMPEHHS?
8. Kaxk Ha3pIiBaroT mpuOOp M5t ONpeeeHs TIIOTHOCTH KUJIKOCTH?
9. Kaxkoe cBOMCTBO mpucCylIe TOJIBKO KUJIKOCTH?
10. Ha uém ocHOBaH MeTO1 onpeesieHus MOBEPXHOCTHOTO HATSKEHUS ITPU TOMOIITU
crajarmomerpa’?
I. Kakoii 3aKk0H 110J10’)kEH B OCHOBY METO/A ONPEAEIICHUS IFIOTHOCTH KHUAKOCTU apeOMETPOM?
12. Kakue eiie mokaszaTtenu, XapakTepU3yOIIMe CBOMCTBA KUJIKOCTH CYIIECTBYIOT.
OTBETBI HA KOHTPOJIBHBIE BOITIPOCHI.
[Toanucek crynenra . JlaTa BBIMOJIHEHUS «_ » 201 1.
[Toanuces npenonaBaress . Jara 3amuTel «_» 201 r.

JABOPATOPHAS PABOTA Ne 2.
Tema: Onpenenenue 1aBJeHHUs KUIKOCTH PacyeTaMH U ¢ MOMOIIbI) MAHOMETPOB.

Ilenv pabomot: M3yuuTh YCTPONCTBA U IPUHITUT ACHCTBUS IPUOOPOB JJII U3MEPECHHUS JTaBJICHHUS,
MPUOOPECTH HABBIKM U3MEPEHUS THIPOCTATUYECKOTO JaBICHUS KUAKOCTHBIMH MPUOOpaMH.
BroinosiHeHue padoTbl

Cnoco0bl BbIpa:keHUs 1aBJICHUS

No | Enunuiibt KIla bap MM. pT. CT. MM. BO/I. CT.
M | BeIpaskeHUs

1. [KIla

2. | bap

3 MM. PT. CT.

4 MM. BOJ. CT.

PaznmuuaroT creayronie BUIbl TaBJICHUS:




Crnoco0blI onpe/esieHusl 1aBJIeHHS.

No | Bumsr BeIpakeHHS O6o3HavyeHne Onpenenenne [pubop, IIpenenst
M\ | TaBJICHUS. (popmyna) OTIpEICTISIOIN T 3HAYCHUS
3HaYCHHE

1. AOcomoTHOE

2. | AtmocdepHoe

3 MaHnomeTrpuueckoe

4 Baxyymmerpuueckoe

3. YerpoiicTBa onpeeieHusi 1aBJIeHUs
1. PryrHblii (Boasinoii) 6apomeTtp. Ero ycrpoiicTBo.
1.

2.
3.
4

2. IIbe30meTp

w

4. OnpeneneHne rUAPOCTATHYECKOTO AaBJICHHS.

fo.

l

Puc. 2.1. Cxema rHIpOCHCTEMEI.

1. 2. 3.
h- Pa



5. 3anonHuTe TA0IMIy H3MEPEHHIi 10 cXeMe B MyHKTe 4.

No | TTokazarenb En. 3nauenne | Pesymprar |Pesymbrar [Pesymbrar |PesymbTar | Pesymprar

1\ usM. | (bopmyia) 3amepal 3amepa? | 3amepal3 | 3amepad 3amepas

1. | AtmMocdepHoe klla 101,325
JIABJICHHE

2. | HaumenoBanme B B
KHUJIKOCTH

3. | IlmoTHOCTH Kr/M3 )
KHUJIKOCTH

4. | BoicoTa )umkoctu M h
B EMKOCTH

5. JlaBneHne Ha qHE klla P
E€MKOCTH.

6. | 3nauenne klla Pman
MaHOMETpa

7. | BeicoTa xuaxocTi M hn
HE30METpa

8. | 3uauenue maBneHus | xlla p*g* hn
0 MTbE30METPY

9. | MaHomeTpHueckoe klla | P*=p*g*
JaBJICHHE hn-101,325

10. | OtkinoHeHue klla P*- Puvan
MaHOMETPHYECKOTO
JIABJICHHSI

11. | OTknoneHue klla | P- p*g* hn
MEE30METPUICCKOTO
JIABJICHUSI

BriBon

Do L

KonTpoJbHbIe BOIPOCHI

UTo Takoe rugpoCTaTUYECKOE IaBICHUE U KAaKOBBI €r0 CBOMCTBA?

Kaxoii BUJ1 ”MEET OCHOBHOE YpaBHEHUE TUAPOCTATUKH?

Kakue equnuibl u3mepenus nasieHus Bel 3HaeTe?

[TosicauTe, 9TO TaKoe aOCOMIOTHOE U N3OBITOYHOE JABIICHUE M KAKOBA CBS3b MEXKITYy HUMU?

2
Kak mpowusBecTn mepecder 3HAUCHHI [aBJICHUs, U3MEPEHHBIX B Oapax (0ap), Kr/cM~, merpax

BO,I[SIHOFO cToJi0a, MIJTUMETpaxX PTYTHOTO CTOJI0A B €IMHUIIBI JABJICHUS, UCTIONIb3yeMble B cucteme CU?

6. OOBscHUTE, YTO MOHUMAIOT TO]] TEPMUHAMHU: «BHEIITHEE JIABJICHUE» U «BECOBOC JIABJICHHUE) ?
7. Kak Ha3pIBalOT npubdop sl u3MepeHus atMochepHoro naBieHus (M30BITOYHOTO JaBICHUS,
paspsokeHus)?

8. HazoBuTte nmpubopsl st U3MEPEHHsI U30BITOYHOTO THAPOCTATUICCKOTO JIABJICHUSI U MTOSICHUTE
MIPUHITATT UX TCUCTBHUS.

9.  TloscHute, 4YTO TaKOE€ MbE30OMETPUUECKAs BbICOTA?

10. Kakoii Bun umeet hopmyna juist pacyéra JaBJICHHS 110 MOKa3aHUAM KUJIKOCTHOTO MaHOMETpa?

1

1.

12.

Kakoli HegocTaToK y MEXaHUYECKUX MPUOOPOB IS U3MEPEHUS TaBIICHUS?
Kaknmu mocTonHcTBaMU 00J1a71a10T KUIKOCTHBIE MAHOMETPHI?




13. KakoBa BenuunHa aTMocdepHoro fapieHus? YeMy oHA paBHA Pa3NTUYHBIMU CIIOCOOAMH

BBIPAKCHMUSL.
OTBETbBI HA KOHTPOJIBHBIE BOITPOCHBI.

[Toanucek crynenta . /laTa BBIMOJIHEHUS «_ » 201 1.

[Toanuces npenonasaress . Jara 3amuTel «__»

JIABOPATOPHAS PABOTA Ne 3.
Tema: [Ilunamunuyeckue napaMmeTpbl MOTOKA B TPYOONPOBOIeE.

Ilens padomer: N13y4nTh CYIECTBYIOIINE APAMETPBI, XapaKTEPU3YIOINE TUHAMUYECKUE
napameTpsl HOTOKa B TpyOonpoBoje. Hayuntbes onpenenars 3HaueHue 3TUX TapaMeTPOB.
1. TepMuHBI 1 UX ONpeeICHUS.

Pacxon :xuakoctH -

201

Onpenensiercsa no ¢popmy.ie:

rae

YpaBHeHUEe HePa3PHIBHOCTH MOTOKA -

rae

OnpeneneHue pacxoaa KUJAKOCTH M0 CKOPOCTH MOTOKA M THAMETPY TpyOonmpoBoa.

rae

Yucio PeliHoJbaca




Onpeneasiercsa no gopmy.ie:

rae

| \ | 2. PexuMbl TeueHHs JKHIKOCTH. \
]\fg B%m TEUYEHUs RencHM HaueHUs Omnucanue xapakrepa TeueHHs, CBOMCTBO \
m\  KHUJIKOCTH. BHYTpH qucie HIOTOKA.
BHA Petinonnca,
TEUEHUS IpaHMIIbI
1. JlamuHapHBIi
2. TypOyneHTHbII
3. Hamop nortoka, ero cocrasJsiromme.

YpaBHenue bepHy/uIn 1J1s1 M€aJIbHOM dKUIKOCTH

rae

YpaBHenne bepHyiin 1J5 peajibHOM JKUAKOCTH

rae

OTtinyust peanbHON U HACATBHON KUIKOCTH




CocTtaBHbIE HaNopa ¢ SJHEPreTUYECKON TOUKHU;

I'eomerpuyeckuii Harop

[Ibe30MeTprUecKuil HATIOP
CxopocTHoOI1 Harop
CyMMa reoMeTpu4ecKoro v Mbe30METPUYECKOr0 HAopa COCTABIISAET

4. PacyeTr 1MHAMHYECKHX NAPAMETPOB KHIAKOCTH

JKUIKOCTH

Ne | Tloxazarens En. | OGo3nauenuns Crioco0 ®opmyna pacueta | OmsbiT 1 OmnsIT 2
\ U3M. OTIpeAEIICHHS
1. |HaumeHnoBaHue - - VYcnoBus -
PKUJIKOCTH 3aJIaHus
2. |Bpems c T Cekynaomep -
MICTeUeHUS
3. |O6bem hi§ w Mepnas -
MICTeUeHUS €MKOCTb
4. |00beMm M3 \% Iepecuer 1/1000
MICTeUeHUS JB M
5. |Pacxon M3/c Q Pacuer Q=W/T
6. |unametp MM d 3amep -
ceueHHs TPyOBbI
7. |dunametp M D [Mepecuer Mm/1000
ceueHHs TPyOBbI MM B M
8. [[Dromans M2 S Pacuer S=3,14*D/4
ceueHHs TPyOBbI
9. |CkopocTh M?/c \Y Pacuer V=Q/S
moToKa
10 [TemmepaTypa °C t 3amep -
PKUJIKOCTH TEPMOMETPOM
11. |[KunemaTuueckas Cr ) CrpaBoYHUK C -
BSI3KOCTD y4eTOM
TEMIIEpPaTyPhI
12. [HYucno Re Pacuer Re=V*D/v
PeiiHonbaCa
13. |OtxiioneHne ARe Pacuer ARe=Re-2320
qrca
Peiinonbnca ot
KPUTHYIECKOTO
BHAYCHIIS
14. |Hamop M H 3amep cromba -

BoIBo/IBI O pe3yibTaTaM OMBITOB

l.
2.

3.
4.

KonTpoJbHBIe BOIPOCHI

IlosicHUTE SHEPreTUYECKU CMBICI claraeMbiXx ypasHeHus J[. bepryum.

Kak naspiBaercs ko3 duuuent a, Bxomsmuii B ypasuenue /1. bepHymnu myis noroka
peaJIbHOM JKUJIKOCTH, YTO OH YUUTBHIBAET U OT YETO 3aBUCUT €T0 BEJIUYNHA?

OO0®bsicHUTE, UTO 00YCIOBIEHBI TOTEPHU TOTHOTO HAMIOPA M KAKOB UX SHEPTEeTUUECKUNA CMBICT?

Hazosute PCKUMBI IBUKCHUS KUJIKOCTHU U YKAKUTC UX XaAPAKTCPHBIC 0COOEHHOCTH.




5. [TosicauTe, 4TO Takoe KpuTepuil PeliHonbaca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPHIX OH 3aBUCHT.

6. [Tosicuute, 4TO Takoe KpuTHueckoe yncio Pelinonbaca?

7. [Tosicuute, KakuM 00pa3oOM MpPHU THIPABINYECKUX pacuETax OMpPENEsIIOT PEXUM JIBUKEHUS
JKMJKOCTH U, C KaKOH 1IeNBI0?

8. [TosicauTe, 4TO TaKOE KPUTHUIECKASI CKOPOCTh, OT KaKuX (DAKTOPOB OHA 3aBUCHUT U KaK €€
onpenensor?

9. UTO MOHUMAIOT MOJ TEPMHUHOM «KUBOE CEUCHHE MOTOKA KUIKOCTUY?

10. YpaBHeHHE HEPA3PBIBHOCTU NMOTOKA? Ero 3HaUeHue U CIEICTBUS.

11. Metoauka 1 criocoObl OMpeaesIeH s pacxo/a KUAKOCTH.

12. 30HBI TYpOYJIEHTHOCTH.

OTBETbBI HA KOHTPOJIBHBIE BOITPOCHBI.

[Toanucek crynenra . [laTa BBIMOJIHEHUS «_ » 201 1.

[Toanuces npenonaBaress . JlaTa 3a1uThl « » 201 r.

JlaboparopHasi padota Ne 4.

Tema: Meroauka pacuera TpyoOOnpoOBOI0B, Olpe/ie/ieHIe ero NapaMmeTpoB.
Ilenb pabomer: HaydUTHCS IPOBOIUTE PacUeThl TPYOOIPOBOIOB.

1. Knaccudpukanusi TpyoonpoBoaos.
(3apucoBaTh CXEeMaTHIHO)



2. 3aBMCHMMOCTb Pacxo/1a U HANOPa B TPYOOINPOBO/Ie MPOCTOM MOCJIe10BATEILHOM.

Cxema:
3aBucumocT
3. 3aBHCHMMOCTH Pacxo/Ja U HANoOpa B TPYOONPoOBoO/Ie MPOCTOM NMAPALICJIbHOM.
Cxema:
3aBucumocT
4. 3aBUCMMOCTD Pacxo/a U HANOpa B TPYOONPoOBo/ie Pa3BeTBICHHOM.
Cxema:
3aBucumoctu

BeanunHbl paccunThiBaeMble NMPHU pacyeTe TPyOONpoBoaa:

Q-

H-

L-

D -

V-

-

§-




5. Cxema TpyOonpoBoaa 1Jjisi pacyera.

6. Penienue.

BriBoanl

Nk =

KoHnTpoJbHBIe BOIPOCHI
Bunast TpyOonpoBoaoB. Mx knaccugukarus.
PaBeHcTBO pacxoza KUAKOCTH B 3aBUCUMOCTH OT BUa TpyOOnpoBoa.
PaBeHcTBO Haropa B 3aBUCHMOCTH OT BUAa TPyOOIpOBOAA.
Uemy paBHAIOTCS noTepu no aiauHe. Kak ux HailTu.
Uemy paBHSIOTCS MECTHBIE TOTEPU. Kak OHM pacCcUMTHIBAIOTCS.
B yem paznuuue mpocToro TpyOoomnpoBoia OT CI0XKHOTO.
[IlepoxoBatocTh TpyO.
OTBETbBI HA KOHTPOJIBHBIE BOITPOCHBI.




IToamuce cryneHra . JlaTa BBIIIOJIHEHUSA «_ » 201 .

[Toanuces mpenoaaBaresns . Jlata 3amuTel « » 201 1.

JlaGopaTopHasi pabora Ne 5.
Tema: YcrpoiicTBo, KiIaccupurkanus U MPUHIMI padoThI
00BbeMHBIX THAPABJINYECKHUX ABUTraTe e U THAPOLUINHIPOB.

Iens pabomer: n3yunTh KiIacCU(PUKALINIO, YCTPOMCTBO, MPUHLIUI paObOTHl 00bEMHBIX
THPABINYECKUX JBUTATENCH U THAPOLMIHNHIPOB.

1. Knaccupukauus 00beMHBIX THAPOABUTATEJICH.

2. CxeMbl 1 HAUMEHOBaHM e THAPONUIHHIPOB.

(3apI/ICOBaTL u HO,HHI/IcaTB)



3. KoHCTpYKIUS TUAPOIHIUHIPOB.
(3apucoBaTh U MOJIIUCATH)

4. YcTpoiicTBO NOBOPOTHBIX IHAPOJABUIATEJIei.
(3apucoBaTh U MOJIIHCATH)

5. Onpenenenne HAMMEHOBAHUS THAPOLMIMH/APA 0 KOHCTPYKTUBHBIM MapamMeTpaM.
- 3apHCOBATh NPEIIOKEHHBINA THIPOLMIHHIIP C YKa3aHUEM €ro pa3MepoB

-Ha OCHOBAHUHU 3aMEPOB OMPENIEIUTh MApKy THAPOLMINHIPA

-Ha OCHOBAHUU MapKH, ONPEICTUTh Bce pabovre mapaMeTpbl THAPOIMINHIPA,
HCIIOJIb3YEMBIC JKUJIKOCTH U YIUIOTHUTEIIH,

- Ha OCHOBAaHHHU OMPCACIICHHBIX NAHHBIX ONPCACIUTD HA3HAYCHUC TUAPOIUIINHAPA:

BriBoabl




KonTpoabHbIE BONIPOCHI

1.Haznadyenue rugpoiBUTaTeNeii.

2.06nacTh MPUMEHEHUS TUAPOIUITUHIPOB.

3.Ha ocHOBaHMM KaKMX MapaMeTPOB M KaK MPOBOASIT MPUMEPHBIN pacyeT
KOHCTPYKTHBHBIX TapaMETPOB TUAPOLMINHAPA.

4.Y1o Takoe ruIpoBUraTelb, UX yCTPOUCTBO?

5. Kaxk ONnpeaACIMTL HAMMCHOBAHUC THAPOLUIIMHAPA UMEA €TI0 B HAJIMIUH.

6. KoHCTpyKIIHs THIpOIUINHIPOB.

7. Kakue crangapTsl ycTaHaBIUBAIOT TPeOOBAHUS K KOHCTPYKLIUSAM H ITapaMeTpam
TUIPOLUITUHAPOB.

8. Kakue KOHCTPYKIHU THAPOLHUIUHAPOB BBIITYCKAIOT 3aBOAbLI U3TOTOBUTCIIN.

OTBETbBI HA KOHTPOJIBHBIE BOITPOCBI.

[Toamucs crynenra . JlaTa BBINOJTHEHUSI «  » 201 r.

[Toanuces nmpenoaaBaresns . JlaTa 3amuTel « » 201 .

JlabopaTtopHast pabota Ne 6.
Tema: MeToabl onpeaeeHlsi OCHOBHBIX NapPaMeTPOB U XapaKTePUCTHK HACOCOB.

Ilens padomur: N3yunTh NOPSIIOK ONPEAEICHUS OCHOBHBIX IaPAMETPOB U XapAaKTEPUCTUK HACOCOB.

Ne | HaumenoBanue | O0o3nauenue | En. Dopmysa DopMyJIUPOBKA
m\n napamerpa U3M. | onmpenaeeHust napamerpa
napamerpa




1.3apucoBaTh NpeasioKeHHbIH HACOC, YKA3ATh €ro COCTABJISIONINE, HAHECTH pa3Mepbl.

2.
anmucaThb yCJI0BUSA FHAPOCUCTEMBI.
3.
o100paTh HAaMMEHOBaHUE U MAPKY Hacoca.
4.
aHeCTH BCe MaCNOPTHBIE JaHHbIE HACOCA B TA0IHIY.
Ne | HammenoBanme | O6o3Hauenue | En. DopmyJia 3HaueHue
m\n napamMerpa U3M. | onpenesieHust
napamerpa

1.
2.
3.
4.
5.
6.
7.
8.
9.
BriBoa

KonTpoJbHbIe BOIPOCHI
Yro Takoe rugpoMaiiuHbl. BUabl THAPOMAIIINH.
Kaxue 00beMHbBIE HACOCHI OBIBAIOT 110 KOHCTPYKTHBHOMY HCTIOJTHEHHU.
Kakne napameTpbl XapakTEpHbI HACOCAM.



Kakune mapamerpsl sSBISIOTCS NaCIOPTHBIMU.

Kak monoOpatp Hacoc k ruapocucteme?

Kak onpenenuts MapKUpoOBKY Hacoca?

OO01u1rie KOHCTPYKTHUBHBIE MTapaMeTPhbl HACOCOB.

Kakue 3HaueHus ypaBHeHUs bepHyIun He yUnTBIBAIOTCS M3-3a UX HE3HAUYUTEJIHOTO 3HAYEHUS
CYMMapHOM 3Hau€HUH Haropa?

Kaxk onpenensiercs Hanop Hacoca?
0. Kak onpenenuts nogauy Hacoca?

R R RV

OTBETbBI HA KOHTPOJIBHBIE BOITPOCBI.

IToamuce cryneHra . JlaTa BBIIIOJIHEHUSA «_ » 201 .

[Toanuces nmpenoaaBaresns . JlaTa 3amuTel « » 201 1.

JlaGopaTopHasi pabora Ne 7.
Tema: YcTpoiicTBO, KiIacCuPUKANUA M MPUHIUAIL JeHUCTBUS
pacnpeae/JuTebHbIX YCTPOMCTB.

Ilenv pabomot: N3yInTh KIacCU(PUKAIUIO, YCTPOHCTBO U IPUHITUI ICHCTBUS
pacIpenenuTenbHbIX YCTPOUCTB.
1. BI/I}ILI rnnpopacnpeuennTeneﬁ (onmcaTh, 3a CUET Yero MPOUCXOAUT PaCIpPeIeICHHE KHUIKOCTH).

2.Cxema BKJIIOYEHHSI KPAHOBOT0 pacnpeaeanTeis.



3.Kianannble pacnpeaeJauTe/n

a) - 0)-
68)- 2)-
1- 2-
3- 4-
5.

a- b-
c-

8) 2)

5. Knaccndukanus 3010THHKOBBIX THAPOPacIpeaeJnTeIei.

6.IIpuHIUI padoTHI 30JI0THUKOBOIO IMApopacipeaeauTeas



a - 0)-

68)-
1- 2-
3- 4-
5.

7.1IpuMepbl 0003HAYEHUA 30JI0THUKOBBIX FHApopacipe/enTeseid U X NpeJHA3ZHAYEHHE.

2/2 3/2 4/2 4/3

A + A \ A L L A % S ><
T TIT YLT T YITT
a 8 B r
Haumenosanue
a - 0)-
3)- z)_
Ilpeonaznauenue
JAByxxoxoBbie
TpexxonoBbie
YerbIpexxon0BbIe
8. YCeTpoiicTBO pY4YHOI0 TPEXIMO3UIMOHHOI0 YeThIPEeXX0/10BOI0

rUApopacnpeneauTeIs

10-

€HHOT'0 ruApopacnpeae uTes.

3apHCOBATh), €ro pa3MepoB




-Ha OCHOBAaHMHU 3aMEPOB OIPEJEIUTh MApKy YCTPONCTBA

-Ha OCHOBaHHMHW MapKH, ONPEACITUTh Bce pabovre mapaMeTpsl yCTPOHCTBA

Ha OCHOBAHUU OMPCACICHHBIX JaHHBIX OIMMPCACIINTL HA3HAUYCHUC YCTpOfICTBaI

BriBoanl

KonTpoabHbIE BONIPOCHI

l.

— \O o0

[Ipenna3znaueHue ruipopacupeacanuTenci.

2. Buapl ruipopacpeaenuTenci.
3.
4. YcTpoilcTBO, IpeHa3HAYEHUE, IPUHIIUI JEHCTBUS IPEUMYILECTBA U HEIOCTATKU KPAHOBBIX

Knaccudukanus rugpopacnpenenuTeneii o ycTponucTBy.

TUIPOPACTIPEICTUTEIICH.

. YCTpOﬁCTBO, npeaHa3Ha4YCHUC, TPHUHIAIT I[CﬁCTBPIH npeuMynmeCTBa U HEAOCTATKHU KJIAIIAHHBIX

TUAPOPACTIPEIETUTEICH.

. YCTpOUCTBO, NTpeAHa3HAYCHUE, IPUHLIUI JCUCTBUSA IIPEUMYILECTBA U HEIOCTAaTKH

30JIOTHUKOBBIX TUIPOpACTIpEACTUTENEH.

. [lpunIun paboThl 30JI0THUKOBOTO THAPOPACTIPEICTUTES.

. [Ipumeps 0603HAYCHHIT 30JIOTHUKOBBIX THIPOPACIPEACIIUTEIICH.

. [lopsnok onpeznenenyss MapKUPOBKU TMAPOPACIIPEAEIUTENS C HATUYUSL.
0. 0603HaYeHHs THAPOPACIIPEIEIUTENS Ha CXeMaXx.

OTBETbBI HA KOHTPOJIBHBIE BOITPOCBI.




[Toanucek cTtynenTa

. JlaTa BBIMOJIHEHUS «_ » 201

IToamuce npenogasarens

JlaboparopHast pa6ota Ne 8.
Tema: YCTpOMCTBO M NPUHIUI JCUCTBUS MJIACTUHYATHIX HACOCOB.
Onpenesienne Npou3BOAUTEIHLHOCTH.

Iens pabomer: u3ydyeHre yCTpoicTBa INIACTHHYATOTO HAcOCa U MPUHIIUI ero padorTa.

OnpeneneHrne TPOU3BOIUTEIILHOCTH HACOCA.

1. Cxema m1acTHHYATOI0 HACOCA OJHOKPATHOIO JeiCTBHUS.

| B /R ,54—\ ;/}
, s :&\8”
1- 2 3 -
4 5-
7
10-

2. CxeMa IJIAaCTHHYATOI0 HACOCA IBOMHOIO AeiCTBHA.

. Jara 3amuTsl «_ » 201

6,8 -



3
A o 6 6,8 -
7- 6 5 9—
10- 2
&
s /
g
Z: g
g T—9 10
3. Paziuvus miuacTAYaThIX HACOCOB OJJMHAPHOIO U IBOWHOIO JeiicTBUS.
4. OnpenesieHue NPOU3BOAUTEILHOCTH (M0a4H) MJIACTUHYATHIX HACOCOB OJIUHAPHOTO U
JABOMHOrO aAeiicTBUSA.
5.

Onpenenenne HAMMEHOBAHUS M MAPKH MPe/VI0sKEHHOI0 YCTPOiicTBA.
- 3apUCOBATH MPEIIOKEHHOE YCTPOUCTBO C YKa3aHUEM €ro pa3MepoB

-Ha OCHOBAaHHMH 3aMEPOB OIPEICIUTh MapKy YCTPOUCTBA

-Ha OCHOBaHHMHU MapKH, ONPEICITUTh Bce padovre mapaMeTphl yCTPOHCTBA

Ha OCHOBAHUU OMPCACICHHBIX JaHHBIX OIMMPCACIINTb HA3HAUYCHUC YCTpOfICTBaI

BriBoanl




KonTpoJbHbIe BOIPOCHI

I. [LmactunyaTeie Hacockl. MIX ncnonb30BaHueE.
2. KoHcTpyKTHBHBIE 0COOEHHOCTH TIACTUHYATHIX HACOCOB.
3. VYerpoiicTBo Hacoca.
4. [TpunaIun paboTsl Hacoca.
S. Knaccugukanus niacTHHYaTEIX HACOCOB.
6. [IprMeHeHre MIacTUHYATBIX HACOCOB.
7. Pacuer nogaun Ha OCHOBaHUU KOHCTPYKTHUBHBIX MApaMETPOB Hacoca.
OTBETBI HA KOHTPOJIBHBIE BOITPOCHI.
[Toanucek crynenTa . [laTa BBIMOJIHEHUS «_ » 201 1.
[Toanuces npenoxasaress . JlaTa 3a1uThl « » 201 r.

JlaboparopHast pabota Ne 9.
Tema: YcTpoicTBO M NPUHIMII JeHCTBUA HIECTEPEHHBIX HACOCOB.
Omnpenenenue NpoU3BOAUTEIbHOCTH.

Ienv pabomer: n3yueHne yCTpoiCTBa MIECTEPEHHOTO HacOCa U IPUHITUI €ro padoTa.
Ornpenenenue Npou3BOIUTEILHOCTH HACcOCA.

1. YcrpoiicTBO 1IeCTepeHHOr0 Hacoca.



1- 2-
3- 4-
2. IIpou3BoANTEIHLHOCTD IIECTEPEHHOT0 HACK

OnpenesieHne NPOU3BOAUTEIbHOCTH (ITOA4YH) HIECTEPEHHBIX HACOCOB.

OnpeneneHne HAMMEHOBAHNUS M MAPKU MPEAJI0KEHHOT0 YCTPOICTBA.
3apHCOBaTh MPEIOKEHHOE YCTPOHCTBO C YKA3aHUEM €ro pa3MepoB

-Ha OCHOBAHHH 3aMEPOB ONPEICITUTh MapPKy yCTPOHCTBA

-Ha OCHOBAHMU MapKH, ONPEICTUTh Bce paboyre mapaMeTpsl yCTPOHCTBA

Ha OCHOBAHUU ONPEACICHHBIX JAaHHBIX OIMPEACIINTh HA3HAYCHUC YCTpOﬁCTBaZ

BriBoaBI

M

KonTposbHbIE BONPOCHI
[IlecTepennbie Hacochl. X UCIIOIB30BaHUE.
KoHcTpyKTHBHBIE 0COOEHHOCTH MIECTEPEHHBIX HACOCOB.
YerpoiicTBO Hacoca.
[TpunaIun paboThl Hacoca.
Knaccudukanus mectepeHHBIX HACOCOB.



6. [IprMeHeHre 1eCTEepEeHHBIX HACOCOB.
7. Pacuer nmogaun Ha OCHOBaHUU KOHCTPYKTHUBHBIX IMApaMETPOB HAcoca.

OTBETbBI HA KOHTPOJIBHBIE BOITPOCBI.

[Toanucek crynenTa . JlaTa BBIMOJIHEHUS «_ » 201 .

[Toanuces npenoxasaress . JlaTa 3a1uThl « » 201 .

JlaGopaTopHas padora Ne 10.
Tema: MeToabl HCIBITAHUS HACOCOB U THAPOMOTOPOB,
croco0bI 00pHOBI € LIyMOM M BUOpauueil.

ll €éJlb pa60mb1: HU3YYCHHUE IIPUYIMH UCHBITAHUA U METOJUKHU UCIIBITAHUA HACOCOB U TUAPOMOTOPOB.

1. CxeMbl YCTAHOBOK /IJIfl CHATHSI 00bEeMHBbIX U MEXaHMYECKHX XapaKTEePUCTHK Hacoca

InenmpodBuecamens  Hacoe
N N\ =
ke % P

if

1-
3-
5 -
-

11-

10-
12-



13-

2. CxeMbl YCTAHOBOK ISl CHATHSI MEXAaHMYECKHX XapaKTePUCTHK T'HIPOMOTOPOB

Lanancupoboumard

Topmoiwty wdcoe

\ epys :

0)

1-
3-
5-
a)
B)
3. IIprunHbI IIyMa B Hacocax.
4. IIpuunHBI HIyMa B THAPOMOTOpPAX.
S. Knaccnpukxanmus cnoco6os 60pb0bI ¢ Iymamu.



IIpuunHbl BUOpanuu.




Knaccupukauus cnocodoB 00ps0bI ¢ BUOpPauMei.

HN3y4uTh BO3MOKHOCTH IIIYMO M BUOPO 3a1LUTHI NMPEAJI0KEHHON YCTAHOBKH.

- 3apUCOBATH CXEMEI

BriBoabI

i i A e

KonTpoJbHBIe BOIPOCHI
[TpuyrHbBI HCTIBITAHUSI HACOCOB.
[TpyuuHBI HCOIBITAHUS THIPOMOTOPOB.
CxeMbl HCTIBITaHHSI HACOCOB.
Cxema HCTIBITaHUSI THAPOMOTOPOB.
IIpnynHa 1rymos.
Krnaccudukanus cmoco6oB 60pbObI C IITyMaMu.
AKTHBHBIE CTIOCOOBI
[TaccuBHBIE CTTOCOOBI.
Bub6parun. [Tpuunns! BuOpauuu.
boprba u crmocoOsr 60pb0OBI ¢ BUOpAIIUEH.

OTBETbBI HA KOHTPOJIBHBIE BOITPOCBI.




[Toanucek crynenTa . /laTa BBIMOJIHEHUS «_ » 201 T

[Toanuces npenoxaBaress . JlaTa 3a1uThl « » 201 r.

JlabopaTtopHnas padora Ne 11.

Tema: 3anopuasi apmarypa. CoearHeHus1 HA THAPOJTUHUSX.
ILlens padomui: N3yuyeHne COEAMHEHNH HAa TUIPOJIUHUAX U 3alI0PHOI apMaTyp.

1. Buabl ruaposimHuii B rHAPOCHCTEMAX.

2. Knaccnuxanus TpyOHoii apMaTypbl 110 Ha3HAYEHUIO.

3. PaGoune napaMeTpbl THAPOJIMHUM.

4. ®opmybl pacyera JMaMeTpa ruApoJIUHIH, PEKOMEHA0BAHHOE 3HAYeHUE IapaMeTPOB.



5. Kinaccndukanus 3anopHoii apMaTyphbl.

6. N3y4yeHue npeay1oKeHHOT0 YCTPOCTBA — 3alIOPHOI apMaTypBbl.

-3apUCOBATh CXEMY, HAHECTH pa3Mephbl

-TI0 CIIPaBOYHBIM JAHHBIM OIPEIEIUTh MAPKUPOBKY C yUYE€TOM 3aMEPOB M CXEMBI
IIPEAJIOKEHHOTO YCTPOMCTBA.

BriBoabI

KonTpoJbHbIe BOIPOCHI
1.Bunpl ruaposivHuii B THAPOCUCTEMAX.
2. Ilopsanok omnpeneneHus yCIOBHOTO AMaMeTpa T’UAPOJIMHUI.
3.PexoMeHJ0BaHbIE 3HAYEHUS TUAMETPOB, CKOPOCTEN PA3IMYHBIX THAPOIUHHM.
4.Tlopsinok onpeneneHus GaKTHIECKON CKOPOCTH.

5. Kracchr TpyOonpoBogHON apMaTyphl IO Ha3HAYCHHUIO.

6. Paboune napamerps! TpyOHOI apMaTypBhl.

7. Knaccudukanus 3anopHoit apMaTypsl.



OTBETbBI HA KOHTPOJIBHBIE BOITPOCBI.

[Toanucek crynenTa . JlaTa BBIMOJIHEHUS «_ » 201

[Toanuces npenonaBaress . JlaTa 3a1uThl « » 201

JlaGopaTopHasi pabora Ne 12.

Tema: U3yuenne u ureHue ruapocxemM. O003HaYeHNsI HA CXeMaX.
ILlenv pabomor: N3yunTh 0003HAYCHUS THAPABIHYECKUX 3HAKOB U YTEHUE CXEM.
1. HapucoBaTh npeaioKeHHyI0 cxemMy, 1aTh eil onucaHue.

2. Onucarh NPUHIUN PadOTHI NPEIJI0KEeHHOH CXeMbI.

3. HapucoBarh cxemy NnpeaioKeHHON THAPOCHCTEMBI.




BriBoabI

KonTpoJbHBIe BOIPOCHI
1.0603HaueHus THAPABINYECKUX 2JIEMEHTOB Ha CXEMax.
2.YUreHune cxeM.
3. [Topsimok cocTaBiIeHUs CXEM.
4. OTinumne ruApaBINdYECKUX CXEM OT JIEKTPUUECKUX U THEBMATUYECKUX.

OTBETbBI HA KOHTPOJIBHBIE BOITPOCHBI.

[Toanucek cTtynenTa . JlaTa BBIMOJIHEHUS «_ » 201 .

[Toanuces npenoxaBaress . JlaTa 3a11uThl « » 201 r.

JlabopaTtopHnas padora Ne 13.

Tema: Komnpeccopbl. Cuii0BOe 1 BCIIOMOraTeibHOe 000py/10BaHue.
Ilens pabomer: n3ydnTh YCTPOUCTBA U MPHUHIIHUIT pAOOTHI KOMIIPECCOPa U BCIIOMOTATEIBHOTO
CHJIOBOT'O 00OPYOBaHUSI.



1. Knaccuukanus KOMIpeccopos.

2. Knaccudpukanusi CHII0BOro 000py10BaAHUS.

3. Knaccnpukanus BCoMoraTeJibHOro 000pyaoBaHusi.

4. 3apucoBarthb cxeMy 00b€MHOI'0 KOMIIpeccopa.

5. 3apucoBaTh cXeMy JUHAMHYECKOI0 KOMIIpeccopa.



6. 3apucoBatb cxeMaTHyecKHe 0003HAYEHUSI KOMIIPeccopa Ha cXxeMax.

7. OnpenesieHne KOMIPeECCOPa M BCIOMOraTeJIbHOT0 000py10BaHUE MPeI10KEHHON
THAPOCHCTEMBI.
= ICPCUCHBb BCCT'O BCIIOMOTATCIIbHOT'O O60py,Z[OBaHI/I$I

-onpeieNIieHHe pa3Mepa TpyoonpoBoIa

-0NpeACInuTb HA3HAYCHUEC THAPOCUCTEMBL

-3apHUCOBATh NPEIOKEHHYIO THIPOCUCTEMY

-OIpEeNIEeUTh MapaMeTphl BCIIOMOTaTeIbHON apMaTyphbl




-OIpeeIUTh 10 U3BECTHONU MH(OPMALIUU IO CIIPABOYHBIM JAaHHBIM MapKHUPOBKY KOMIIpeccopa.

BriBoabI

KonTpoJbHbIe BOIPOCHI
1.Yto Takoe kommpeccop?

2. CunoBoe o0opynOBaHUE.
3. Knaccudukanust cuioBoro o60py10BaHus.
4. Knaccudukanus 06 beMHBIX KOMIPECCOPOB.
5. Krnaccudukanust TnHaMHYECKIX KOMIIPECCOPOB.
6. [Ipoune knaccudukamu KOMIPECCOPOB.
7. Bunpl BcriomorarensHOTo 000py10BaHHUS.

8.Paboune mapameTpsl KOMIIpeccopa.
9. VYcnoBHbIe 0003HaYEHUST KOMIIPEccopa Ha TUAPABINYECKIX CXEMaXx.
10. OTJINYHE KOMIIPECCOPOB OT HACOCOB.

OTBETBI HA KOHTPOJIBHBIE BOITPOCHBI.

[Toanucek crynenta . JlaTa BBIMOJIHEHUS «_ » 201 1.

[Toanuces npenonaBaress . JlaTa 3a11uThl « » 201 r.
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