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1. Iean u 3agaun TUCHUIJINHBI

Henbto wu3yyeHUs IUCHUIUIMHBI «[ WapaBiuka» sBiserca  (QopMUpOBaHUE, HEOOXOIUMOM
HAYaIbHOW 0a3bl, 3HAHWK O 3aKOHAX pPABHOBECHS W JBIMIKCHUS JKUIKOCTEH W Tras3a, NMpHoOpeTeHue
CTyJICHTaMH HaBBIKOB pacyeTa Cu, JACUCTBYIOIIMX Ha CTEHKH PE3€pBYapoOB, IMAPABINYECKOrO pacyeTa
TPYOOIIPOBOJIOB PA3TMYHOTO HA3HAUEHUS ISl CTAIMOHAPHBIX M HECTAIIMOHAPHBIX PEKUMOB TCUCHHUS
KUJKOCTEH, peHIeHHs] TEXHOJOTMYECKHUX 3aJad He(TerazoBoro IMpoU3BOJCTBA, 3ahady OOpbObI C
OCJIO)KHEHUSIMU M aBAPUSIMU, KOTOPBIE MOTYT BO3HMKHYTh B TMAPOJMHAMUYECKHX cuUcTeMax. M3yueHue
JUCIUIUIMHBI TTO3BOJIAET CPOPMHUPOBATH Y CTYACHTOB KOMIUIEKC 3HAHUN, HEOOXOIUMBIX JJIsl PEIICHUs
MIPOU3BOJACTBEHHO-TEXHOJIOTHUYECKNX, HAYYHO-UCCIIEIOBATENBCKUX, MPOEKTHBIX M 3KCILTyaTalMOHHBIX
3aJa4 OTpaciu, B TOM YHCJIE CBSI3aHHBIX C MOCTPOCHHEM IPOEKTOB Pa3padOTKH MAIIMHOCTPOUTEIbHBIX
MPOU3BOACTB M PEMOHTHBIX LIEXOB M YYaCTKOB pAa3JIMYHBIX OTPACICH IPOMBIIUIEHHOCTH, OLECHKHU
[apaMeTPOB TEYEHUS B TEXHOJIOTMYECKUX MPOLECCaX MAIIMHOCTPOUTEIBHOIO POU3BOJICTBA.

2. MecTo IMCUMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI IPOrpaMMBbl:

Yuebnas aucuuiuinHa «[WapaBiiika» OTHOCHTCS K BapUaTHBHON YacTH MAaTEMaTHYECKOTO W
€CTeCTBeHHOHAy4YHOro nukia B yueorHoM rurane OI1 nanpasnenus 18.03.01 «Xumuueckas TEXHOIOTHSI
U TMpeaycMOTpeHa is u3ydeHus B lcemecTpe. B TeopeTHKO-METOHOIOTHYECKOM M IMPAKTUYCCKOM
HAIpaBJICHUU OHA TECHO CBS3aHA CO CICIYIOIUMH JUCIHMILUIMHAMU y4eOHOro IuiaHa: Martemaruka,
Ouzuka, Muadopmarmka, Metposorus, oO0IIas XUMHUYECKas TEXHOJOTHS, MPOIECChl M  armmapaThl
XUMHYECKHX TPOU3BOJICTB, XMMUYECKasi TEXHOJIOTHSI TOIIMBA U Ta3a, He(PTEXUMUICCKUI CHHTE3 U JIp.

3. TpeGoBaHus K pe3yJibTaATaM OCBOEHHUS TUCHUILIHHBI.

B mpouecce ocBoeHus JaHHOW JAUCHUIUIMHBI CTYACHT (GOPMUPYET U JAEMOHCTPUPYET
CJIEYIONINE KOMIIETCHIIMHI

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYILECTBISTh TEXHOJIOTHUYECKUN MPOIECC B COOTBETCTBUU C
perIaMeHTOM M HCIOJh30BaTh TEXHUYECKHE CpEACTBA JUIsli HM3MEPEHHUS OCHOBHBIX TapaMEeTpOB
TEXHOJIOTUIECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

B pe3yJsibTare ocBoeHUs1 Y4eOHOI TUCHUNIUHBI «[ HAPABIUKA» CTYIEHT [0JI/KEH

3HATh:
- OCHOBHBIE (PM3UKO-MEXaHUYECKUE CBOMCTBA )KUJIKOCTU U CHUJIBL, JEMCTBYIOLIUE B )KUKOCTH;
- CBOMCTBA I'MPOCTATUYECKOTO JaBJICHUS, 1 OCHOBHBIE 3aKOHBI JIBUYKEHUS KUKOCTH;
- Ha3HAYEHUE U KJaccu(UKaIUo TpyOOIIpOBOJIOB;
- METO/Ibl TUAPABINYECKOTO pacyeTa U MPOEKTUPOBaHUS TPYyOOIPOBOJIOB;
- 3aKOHBI UCTEUEHUS )KUJKOCTH YEPE3 OTBEPCTUS U HACAIKH,
- BUJIbI U PEKUMBI IBUKEHUS JKUJKOCTH;
- 001111Me 3aKOHBI M YPAaBHEHHSI CTATUKH U IUHAMHKH KUJIKOCTEH;
- CYILIECTBYIOIIME I'MIPABINYECKUE U THEBMATHUECKUE CUCTEMBI;
- 3aKOHBI JIBM)KEHUS U PAaBHOBECUS )KHMJIKOCTEN;
- OCOOCHHOCTM KOHCTPYKUMH M pacyeTbl Ha 0O€30MacHOCTb, TMPOYHOCTb, HAIEKHOCTb U
IIPOU3BOJUTENBHOCTD PA3IMYHbIX THIPABINYECKUX CXEM.

yMeTh:
- IPUMEHSTh OCHOBHBIE YPABHEHMS THIPOCTATUKHU U THIPOJIUHAMUKH KUIKOCTH;
- OCYILIECTBHUTD I'MJIPABIMUECKUI pacueT MPOCTOr0 U CIOXKHOTO TPYyOOIIPOBO/IOB;
- IPUMEHATh YpaBHEHNE TUHAMHUYECKOIO0 PAaBHOBECHS PABHOMEPHOI'O ITOTOKA;
- IPUMEHATH (POPMYIIBI JJIs1 oTpeiesieHus Ko (PUIIMeHTa THAPABINYECKOTO COIPOTUBIICHHS;
- IPUMEHSATH OOLIME 3aKOHbl M YPAaBHEHUS CTATUKH W JWHAMUKH KXUAKOCTEH, 3aKOHBI JBUKEHHS U
PaBHOBECHS JKUJIKOCTEH;

- OCBaMBAaTh CYILICCTBYIOINEC T’NAPABIMYCCKHUC U THCBMATUYCCKUEC CUCTCMEI,



- IPOBOAMUTL pacyeThl Ha 0€30IacHOCTb, IPOYHOCTh, HAIEKHOCTh U NMPOU3BOAUTEIBHOCTh PA3IMYHbBIX
THJIPABIMYECKUX CXEM C YUETOM OCOOEHHOCTH KOHCTPYKIIMH U YCIOBUM MPUMEHEHUS CUCTEMBI.

BJIAJETh:
- METOJIaMU UCCIICOBAHMS IBUKEHUS )KUJKOCTH;
- METOAAMHU TUJPABIMYECKOTO pacueTa U MPOSKTHPOBAHUS TPYOOIIPOBO/IOB;
- (hopMynamu 1Jisl orpeiesieHus K03 (GUIMeHTa TApaBInYeCKOro COPOTUBIICHMS;
- OCHOBHBIMH pacueTHBIMH (pOpMyJIaMH JUIsl OTIpeIeTICHUS TOTEPh HATIOPA;
- 3aKOHAMM U YPAaBHEHUSIMHU CTATUKU U JTUHAMUKHU KUIKOCTEH;
- CYILECTBYIOIIMMHU FHAPABINYECKMMH U THEBMAaTUYECKUMHU CUCTEMaMU;
- 3aKOHAMH JBVKCHMS U PABHOBECHUS KHUIKOCTEH;
- O0COOEHHOCTSMM KOHCTPYKLIMM U pacueTamMd Ha 0€30IaCHOCTh, IPOYHOCTb, HAJEKHOCTh U
IIPOU3BOJUTEIIBHOCTD PA3JIMYHBIX THIPABIMYECKUX CXEM.

4. O0beM IUCHUILTHHBI M BUABI y4e0HOH padoThI

Tadauua 1
Beero Cemectpbl
Bup yueoHoii pa6oTnl yacos/3a4.e]. 1
0P0 10J010)
KonrakTHas padora (Bcero) 34/0,94 34/0,94
B Tom uuce:
Jlexuuu 17/0,47 17/0,47
IIpakTueckue 3aHsATUS
CemuHapsl
JlaboparopHbie pabOTHI 17/0,47 17/0,47
CamocTosiTe;ibHasi paboTa (Bcero) 74/2,06 74/2,06
B ToMm uncrne:
KypcoBas pabora (ITpoeKT)
PacueTHo-rpaduueckrie paboThI 18/0,5 18/0,5
UTPp
Pedepatsl
Jlokmnassl
H(unu) opyaue 6uovl camocmosmenvHol pabomoi:
[ToaroroBka K J1abOpaTOPHBIM paboTam 20/0,56 20/0,56
[ToaroToBka K MPaKTUYECKUM 3aHATHSIM
[ToaroToBka K 3a4ery, IK3aMeHY 36/1,0 36/1,0
Bua orueTHocTH JK3aMeH JK3aMeH
Obmas Bcero: B yacax 108 108
TPYA0EMKOCTh
M CHHILTHHBI Bcero: B 3a4eTHBIX eIUHHIIAX 3 3




5. Conep:xanue TUCHUIINHBI

5.1.1 Pa3genpl fMCOUMIINHBI H BUALI 3aHATHH

Tabauna 2.1
Yacsl Yacsl
Yacel
Ja0op | mpaKkTu4
JEKIHO0 Yacol
Ne HaumenoBaHue pasjaesa aToOpH eCKHUX Bcero
HHBIX CaMoOCT.
n/n AUCHHUIJIMHBI bIX (cemuHa 4acoB
3aHATH padoThI
i 3aHAT | PCKHUX)
1107 3aHATHI
1 OcHoBHBIE (U3UYECKUE CBOMCTBA 1 1 2
HKUJKOCTU
2 I'uapocraTuka 5 9 4
Cuuibl 1aBJICHUS )KUJIKOCTH
3 KunemaTtuka 1 MeXaHuKa KUIKOCTH 2 2 4
4 | I'mapaBinndeckue noTepu 2 2 4
Pexxumbl ABMKEHUS KUIKOCTH U
OCHOBBI THAPOIMHAMUYECKOTO
5 | momobwusi. 2 2 4
MecTHbIe TUIpaBINYECKHE
COMPOTHUBIICHUS
HcTedenue KuaKOCTH yepes
g | OTBEPCTHS M HacaKH. 2 2 4
HeycranoBuBiieecs 1BHKeHHE
KUJKOCTH. [ napaBindeckuil yaap
lMunpaBnuueckuii pacueT 5 9 4
7 | TpyOOIIpOBOIOB.
I'mppomaruab
8 P 2 2 4
[{enTpOoOEKHbIE HACOCHI.
9 2 2 4
OOBeMHBIE HACOCHI
BCEI'O: | 17 17 34




5.2 JIeKIMOHHBIE 3aHATHSA

Tadauua 3
Ne HaunmeHnoBanue pasaeia
/i e —— Conep:xanue pasaena
1 2 3
OCHOBHBIC (u3HICCKHE IIpeamer runpaBnuku U ruapoMaminH. [IpuMeHnenue u
CBOICTBA JKHIKOCTH 3Ha4YCHUE TUAPABIUKU B COBPEMEHHOM
1 MamuHocTpoeHHnH. (OCHOBHBIE (U3UYECKUE CBOWMCTBA
KUIKOCTU. I loBEpXHOCTHOE HATSHKEHHE.
Nneansnas ;xuakocts. HEIOTOHOBCKUE JKUIKOCTH.
CBOICTBO JaBJIEHUS B HEMIOABM)KHOU KUIKOCTH.
YpaBHeHue Diinepa paBHOBECHS JKHUJIKOCTH.
[ToBepxHocTH paBHOTO naBieHusA. OCHOBHOE YpaBHEHHE
2 I'unpocraTuka
CHUIBI ABJICHHS SKIIKOCTH ruapoctaTtuku. 3akoH [lackais.
Cuiibl  faBJIEHMST  JKUJKOCTM  HA  IUIOCKME U
KpUBOJIMHEWHbIE CTeHKU. 3akoH Apxumena. [lnaBanue
TEJ.
Bunet  gBmwxenus okuiakoctd. OCHOBHBIE — MOHSATHS
KuHeMaTuku kujakoctu. llotok skupkoctu. CpenHss
3 KunemaTtuka n MexaHuka CKOpOCTh. YpaBHeHHe pacxona. [uddepernuansnoe
KUJKOCTU ypaBHEHUE JBUKECHUS UACATIBHON JKUJKOCTU. Y paBHEHUE
bepnymnu 1ns uMaeaibHOM W peaNibHOM  KUJKOCTH.
Koaddunuent Kopuosmuca.
OOmue cBefeHHUS O TUAPABIMYECKUX MOTepsAX. Bunel
4 I'mppaBnuueckue norepu TUApaBIMYecKux morepb. TpybOka Iluto, pacxomomep
Bentypu.
JlamuHapHBIi ¥ TypOYJIEHTHBIH pEXHUMBI JIBUKEHUS
KHUJIKOCTH.
Pesxxumebl nBroxenusd xxuakoctu | Hucio Petinonnaca. OCHOBBI TEOPUU
Y OCHOBBI TH/IPOJJUHAMUYECKOTO | TMJIpoAMHaMuueckoro mnoxobus. [lorepu Hamopa B
noaoOus. MectHbie TpyOax. @opmymna. [llepoxoBaTocTh CTEHOK, aOCOTIOTHAS
5 TUIpaBIMYECKUE u otHocuTenbHast. I'papuku Hukypanze u Mypuna.
COTIPOTUBIICHUS OcHoBHbIE BU/IBI MECTHBIX CONPOTUBIICHUH.
Koapduunent wmectHpIx mnoTepb. MecTHble mNOTEpU
Harmopa mpu Oonbiux uuciax PeliHonbiaca. BHeszanHoe
pacmupenue TpyOsl (Teopema bopna). Jduddyzopsr.
Konena.
Hcredenne )KUIKOCTH Ye€pe3 OTBEPCTHUS B TOHKOM CTEHKE.
Ucteuenne xuaxoctu uepe3 | KoadduumenTs! cxxatus, ckopocTH, pacxoa. Mcreuenue
OTBEPCTHS U HACATKH. 4yepe3 HacaJKku paszauyHoro Ttuma lMcredeHune — 1nipu
HeycranoBuBiieecst BH)KeHUE | IepeMeHHOM Hamope. HeycraHoBuBieecs: JBUXKEHHE
KHUJKOCTH. I'uapaBnrueckuil | HeCXkKMMaeMON KUIAKOCTH B KECTKUX TpyOax ¢ yd4eToM
6 yaap WHEPLMOHHOTO Hamopa. SBieHHe TI'HMIpaBIMYECKOTO

yaapa. @opmyna JKykoBckoro ais mOpsMOro yuaapa.
l'unpaBnuueckuii ynap B TpyOax.




1 2 3

JIBukeHHe JKUIKOCTH B HAMOPHBIX TPyOOIpPOBOAAX.
KopoTtkue TpyOOmpoBOABI IMOCTOSHHOTO — JTHAMETPA.
OcHoBHOE pacueTHoe ypaBHEHUE MIPOCTOTO
TpyOornpoBoga. ['opu3oHTampHass MW BepTUKaJIbHAas
I'mapaBauueckuit pacyeT BoJ0CTTyCKHBIE TpyObl. CH(OHHBIN TPYOOIIPOBOI.
TpYOOIIPOBOJIOB. [locnenoBarenbHOE M MapajyiebHOE  COEIMHEHHUE
TpyOOIIPOBOIOB. CrnoxHble TPYOOIIPOBO/IBI.
TpyOompoBox ¢ HacocHoW mojaueii.Bzaumoneiicteue
CTpyH ¢ TBepAbIMU mperpagamu. Cuibl BO3AEHCTBUS
MOTOKa Ha CTeHKH. Pacder amuHHOrO TpyOOMpOBOAA.
MarucrpaiibHbie He(pTEIIPOBOIbI.

OOmme cBenenus o ruapomamuHax. Hacocel U
runpoasuratenu. Knaccugukanus Hacocos. I[lpuHimn
JeUCTBUS TUHAMUYECKUX M 00BEMHBIX HacocoB. OCHOBBI
Teopud  noaodus  HacocoB.OCHOBHBbIE  IapaMeTphl
HacocoB. JlomacTHble Hacochl. SIBIieHME KaBUTAIIHH.
[ MAPOMALIHHBI Kosddunuent ObicTpoxomnoctu. Tumbl  JI0MAaCTHBIX
HacocoB. [Ipumenenue Ghopmyi mogoOus s mepecyera
XapakTepUCTUK  HacocoB. PerymupoBaHue mojayu.
[locnemoBarenpbHOE W MapajuleIbHOE  COCIMHEHHE
HAacOCOB. KaBuTtanuss B JIONACTHBIX HAcocax.
KaBuranmonnas  xapakrepucrtuka.  KaBuTalumOHHBIN
3anac. @opmyna PynHeBa u ee npuMeHEHHe.

LenTpobexxHble Hacochl. YpaBHeHue Oiiepa. Cxembl
OJIHOCTYIEHYATBIX LEHTPOOEIKHBIX HaCOCOB.
Teopernuecknit Hamop Hacoca. Ilome3nslii Hamop.
Ilorepu  oSHeprum B Hacoce.  XapakTepHUCTHKa
LEHTPOOEXKHBIX HacocoB. OObeMHbIE Hacochl. [IpuHImmn
NeNCcTBUs, OOmIMEe CBOMCTBA W  KJIacCH(pUKAIUSL.
IlopmHeBple M IUTyHXKEpHBbIE Hacochl. MHaukaTopHas
muarpamma. ['padukm  wuneanbHOM mnomaum u - ee
HEPaBHOMEPHOCTb. HuadparmeHsble HacCOCHI.
PoTopHbIe HacoChl ¥ TUAPOIBUTATENN

[lenTpob6exHbIe HACOCHI.
OO0BeMHBIE HACOCHI

JlekuMoHHbIe 3aHATHSA [TPOBOJATCS B (POpPME JIEKIIMH C HCIOIb30BAaHUEM JIEMOHCTPALIMOHHBIX CIAiI0B,
IOpe3eHTalMii M BHUJIEOPOJHMKOB, TPHUMEHSAIOTCS HHGPOpPMalMOHHble TexHojoruu. IIpoBomuTcs
JEMOHCTpAlMsl KOHCTPYKLIHUN 3JIEMEHTOB CUCTeM, cxeM. llepedeHbp NeMOHCTpHpyeMoro marepuaia u
camu Matepuansl mnpexacrasieHsl B @OCax. IIpegycmaTpuBaercs caMOCTOATEIBHOE BBIIIOJHEHUE
OTJIENbHBIX MJUTIOCTPALIUI B pa3/laTOYHOM MaTepHale.

5.3 JlaGopaTopHble 3aHATHUS

Tab6auua 4
HauMmeHoBaHune
Ne aszzesa
pasi HaumeHoBanue J1a0opaToOpHBIX padoT
n/n AUCHMIINHBI
I'mapocratuka
W3mepeHne ruipoCcTaTUYeCcKOro TaBICHUS U
1 Cunbl 1aBIeHUS
SKCIIEPUMEHTAIBLHOE TOATBEpKAcHHE 3aKoHa [Tackans
KUIKOCTH.




Kunematuka n VYpaBuenue bepnynnu. OnpeneneHre OnbITHBIM MYyTEM
MEXaHUKa JKUJIKOCTU. | craraeMelX ypaBHeHus . beprysm.

Pe)xuMEbl IBIKEHUA
KUAKOCTH U OCHOBBI
3 | TUOPOAMHAMHYECKOTO

Pexumbl BMOKEHUS )KUIKOCTH. DKCIIEPUMEHTAJIbHAS
WLTIOCTPALHS] JAMUHAPHOTO U TYPOYJICHTHOTO PEKUMOB
JBHKEHHUS )KUJKOCTHU, ONPEAEICHUE 3aKOHOB COIIPOTUBIICHUS

moxoous. .
KPUTHYECKOTo uncia PeitHonbaca.
Mectunie H3ydenne ruipaBInyecKux IIOTEPL 110 JIMHE TPYyOOIIpoBOIa
4 THIPaBINYECKUE yd P p pyoolp
U B MECTHBIX CONPOTUBJICHHUSAX.
COHpOTI/IBJIeHI/IH.

Hcreuenne KHUAKOCTHU I/I3yqu1/1e HUCTCUCHUS JXUAKOCTH UCPE3 MAJIBIC OTBCPCTUSA U
5 4epe3 OTBEPCTHUA U | HACAKU B TOHKOI CTEHKE IIpH ITOCTOSIHHOM HAIIOP€ B

HACAJIKH. atmocdepy.
HeycranoBusmieecs
6 ABUXKCHHUEC XHUIKOCTH. BKCHepI/IMeHTaHBHOe HU3YUCHUC MMPAMOI0 r’iApaBINICCKOro
['mnpaBiaryecKuii yliapa B HallOpHOM TPYOOIIPOBO/IE
ynap.
7 | llentpobexHbIe [TapameTpuyeckue UCIBITAHUS IIEHTPOOEKHOTO HAcOoCa.
8 | HacoCHL. KaBuTanmoHHbie UCTIBITAHUS IEHTPOOEIKHOTO HACOCA.
9 | O6beMHBIE HACOCHI VicnipiTaHne HeperyImpyemMoro 00beMHOI0 Hacoca.

5.4 llpakTnyecKkue 3aHATHSIHE NPeOyCMOMPEHbl

6. CamocrosiTesibHAas padoTa CTYACHTOB 10 IMCHUILIMHE
6.1 Temsbr g PTP

Tabuauna S
NeNe Temsl past PI'P
n/n

1 3akoH Apxumena. [lnaBanue Tei.

2 I'mapocraTuyeckne MalIuHbI

3 ITpuGops! s u3mepenus aasiaeHus. CooOIaONIMecs COCyIbl.

4 JlaBiieHure )XKUIKOCTH Ha MJI0cKUe cTeHKU. LeHTp naBienus. Dmtopsl
T'MJIPOCTATUYECKOTO JIABJIECHUSI.

5 MecTHble IoTepH Haropa npu 6oapnMx ynciaax PeliHonbca.

6 VcTeueHne yepe3 HacaJAKu pa3ziuyHoro Tumna McredeHue npu nepeMeHHOM Harope.

7 VYcTraHOBHBIIGECSI W HEYCTAaHOBHBIIECECS JBIDKEHHE HKHIKOCTH B HAIOPHBIX
TpyOOIIpOBOJIaX.

8 IM'uapaBnuueckuii pacyeT TpyOOIPOBOIOB.

JUTuHHBIE TPYOOIIPOBO/IBL.

OcHoBbl TEOpHH 1OA00MS HacocoB. OCHOBHBIE TapaMeTpbl HacOcoB JlomacTHbIe

9 Hacockl. SIBnenue kaButanuu. Koadduuuent 6p1cTpoxogHocT. THITBI TOMACTHBIX
HacocoB. [Ipumenenne gpopmyn nogo0us Juist nepecyera XapakTepUCTUK HACOCOB.
YcrpoiicTBo, kiaccudukanus, pabounii Mpouecc, OCHOBHBIE MapaMeTpbl U YpaBHEHUS
10 | rupporpanchopMaToOpoB.

OOBbeMHbBIE HACOCHI. HpI/IHI_[I/IH HeﬁCTBH}I, 06H_[I/Ie CBOICTBA U KHaCCH(bHKaHHH.

11
[lopuiHeBbI€ 1 MITyHKEPHBIE HACOCHI.

Pabota BeimomnHsieTcs B Bujae pacyeTHo-rpadudeckoit (PI'P).

3amaual. OnpenenuTs MaHOMETPUUECKOE JlaBlieHne PMB BepxHeil yacTu OHOTO U3
COOOMIAIONTUXCS COCY/OB, HAINOJTHEHHBIX BOJOW, MOJ JCHCTBHEM CHIIBI P, mpriioKeHHOW K



MOPIIHIO TIpaBoro cocyna (cm. puc.). Ucxomusie nannbie: P =400 kH, d1 =250 mwm, d2 = 400
MM, d3 =150 MM, h = 0,9 m.

dy P | lp

a

3amaya 2. [loBOpOTHBII KiamaH 3aKkpbIBaeT BBIXOA W3 OeH30XpaHWIMIIA B TpyOy
KBaJpaTHOTO ceueHus (cM. puc.). Onpenenutb, Kakyto cuty T Hy)KHO IPHIOKUTE K TPOCY
JUIS OTKPBITHS KjamaHa mnpu cieayroumx ngadHeix: h= 04 m, H=1,1 M, o= 30%
00beMHBII Bec GeH3mHA ps = 700 kxI'/M°; MaHOMETpHYECKOe JIaBICHHE IapoB OEH3WHA B
pesepByape Pm = 5 klla

EE f"ﬁ .

&
3amaua 3. Ha mnopiieHp OAHOrO M3 COOOIAIONIIUMXCSA COCYAOB, HANOJIHEHHBIX BOJIOM,
neiicrByet cuna P1 0,70 xH. Kakyto cuny P2 HyXHO NpPUIOKUTH KO BTOPOMY MOPIUIHIO,
4TOOBI ypOBEHBb BOABI O] HUM ObUT h = 0,7 M BbIlIe YPOBHS BOJBI MOJ] IEPBBIM TTOPILIHEM?
Huamerp nepBoro nopuHs di =20mwm, BToporo dz = 300 mm.

3amaua 4. Ilo cudonnomy TpyOompoBoay mauHoit | =40 M u guamerpom d = 100 mm
HY)XKHO obecrieunTh pacxoj OenzuHa Q = 16 n/c. Onpenenutsh pazHocTh ypoBHed H, ecnu
mmHa TpyOompoBoaa 11 = 20 M, ee BO3BBIIIEHHWE HajJ BEpXHUM pe3epByapoM h = 2 M.
Koaddumment compotuBnenust cetku &c = 6, 3amBwkkun &3 = 3. Koaddunment
conpotupieHus Tpenus A = 0,025. O6beMHbIi Bec Gen3una py = 750 kI'/m>

3anaya 5. Bojga mojaeTcss M3 HUXKHETO 3aKpbITOro Oaka B BEPXHUH OTKPBITHIA 0ak 1o
BEPTUKAJILHOM TpyOe 3a cueT N30BITOYHOIO 1aBjieHus B HIbkHEM Oake pMm = 70 kIla (cMm. puc.).
Omnpenenuts pacxonx Boabl Q mpu crieayrommx gAaHueix: d = 125 MM, 1 = 3,5 m, hi= ho.
KoadduuneHT conpoTuBieHns: TpeHUsI ONPEASTUTh M0 SKBUBAJIEHTHON IIEPOXOBATOCTH A =
0,2 MM, Tpeamnosaras HaJluyue KBaJApPaTHUYHOM 30HBI compotusieHus. KoadduumenTs
MECTHBIX CONpPOTUBIECHUU: BXojna B TpyOy &Bx = 0,5; BeHTWns EBeHT = 4,5; BbIXOJa U3
TpyOHBI EBBIX = 1,0.
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3amaua 6. OnpenenuTh oOmMMI pacxoa Boabl Q, MOCTYNUBIIMK IO CHCTEME TpPyO TOx
Hariopom H =4,64 m. luametpsl TpyO d1 = 150 MM, d2 = d3 = ds = 100 mm. Jiunst TpyO 11 =
120 M; 12 =13 =14 =60 M. Bocrmonbs3oBarbess 3HAYCHUSIMHU PACXOIHBIX XapaKTEPUCTHK IS
HOBBIX BOAONPOBOAHBIX TpYyO: k1 = 61,4 n/c, ko = ks = ks =110 n/c.

3amaua 7. B 6ake, umeromem B qHe oTBepcTHE AuameTpoM di = 100 MM 1 B CTEHKE OTBEpCTHE,
CHaOKEHHOE IWIMHIPUYECKUM HACaJKOM, AuameTpom dz2 = 75 MM; YCTaHOBUJICS YPOBEHb BOIBI
Ha BeicoTe H= 1,8 ™M (cMm. puc.). Onpenenutsb, Kakoi pacxoj Bojbl Q moctymnaer B 0ak, eciiu
LIEHTP OOKOBOT'O OTBEPCTHS BO3BBIMIACTCSA HAJl AHOM Oaka Ha BeICOTY h = 0,4 M.

= =nll
'{
] L
3amaua 8.  OmpenenuTb MOIMHOCTh Ha Bally IEHTPOOEKHOTO, MOAAIOMIET0 BOAY IO

TpyOomnpoBoay anunoit 1= 1400 m u quametrpom d = 150 MM, BeicoTa moawema Boasl Hr = 10
M, cBoOO1HbII MOoTOp heB =15 M. Koadduuuent conmpoTruBieHuss TpeHUs Tpy-
6onposoaa A = 0,025.
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6.2Y4eOHO - MeTOIUYECKOEe ODecredeHue I CAMOCTOATENbHOI padoThl

Ky3nernos B.A. OcHOBBI ruipora3ofuHaMUuKH [ DIEKTPOHHBIN pecypc|: yueOHoe mocoome/
Ky3nenoB B.A.— DnekTpoH. TekcToBbIe JaHHbIe.— benropoa: benropoackuii rocy1apcTBEHHBIN
TexHosorndecknii yausepcutet um. B.I'. lllyxosa, DbC ACB, 2012.— 108 ¢.— Pexxum nmocryma:
http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

AnnpuxueBckuii A.A. MexaHnka XKHJIKOCTH | ra3za [ DJIeKTPOHHBIN pecypc]: yaebHoe mocodue/
AHOpUKHEBCKUA A.A.— DJEKTPOH. TEKCTOBbIE JaHHbIe.— MuHCK: Boimaiimas mkona, 2014.—
207 c.— Pexxnm moctymna: http://www.iprbookshop.ru/35498 html.— DBC «IPRbooks»

. HUcaeB X.A. Pemienue TUNoBbIX 3a/1a4 1O TUAPABIKKE (THAPOCTaTHKA). MeTon
pexkom. 3. ITHU 2008 ©

Hcaes X.A. Pemenne TunoBsIx 3agau no ruapoauHamuke. Meroxn pexom. M3a. I'THU 2007 r.



5. Maromanosa M.X. HcaeB X.A.MeTtoandeckue yKa3aHus K BBITTOJIHEHHIO KOHTPOJIBHBIX padoT 1Mo
JUCHUITIIUHE ((FI/II[paBJII/IKa».

7. OueHo4HbIE CpeacTBa

7.1 Bonpockl K 1epBoii py0e:KHOii aTTecTANNI

1. PeanbHble U ueanbHble KUAKOCTH, OCHOBHBIC MOHITHS U OTPEeIICHUSI.

2. ®usndeckue cBorcTBa )XuIKocTel. [IMOTHOCTD, yeapHBIN BeC, 00heM, YACTbHBINH 00BeM.

3. CxxumaemMocTb xuakoctd, KoagduimeHT 00beMHOro cyKaTHsl, TEMIIEPATyPHOTO PaCIINPEHUS.
Yrpyrocts napoB *KUJIKOCTH.

4. TToBepxHocTHOe HaTspkeHue. Dopmyia Jlamnaca.

5. T'mppocratuka. I'mapocratuueckoe naBieHue (cpeiHee, UCTHUHHOE).EMuHUIBI  M3MepeHUs
nasienus.[losicauTe, 4yTO Takoe aOCOMIOTHOE U U30OBITOYHOE THUAPOCTATUYECKOE NABJICHHE W KaKoBa
CBSI3b MEXKy HUMH?

6. T'ugpocraTnueckoe naBieHHMe U ero cpoiictBa? OObBSCHHUTE, YTO MOHUMAIOT IOJ TEPMUHAMH:
«BHEIIHEE NaBJICHHUE» U «BECOBOE HaBiieHHMe»?UTO Takoe TexHWuecKas W Qu3mueckas armocdepa B
KaKUX €IMHMIIaX BbIpaKaeTcsl.

7. OcHOBHOE YypaBHEHME TIMJIpOCTaTUKU. Hamuimure ©  TNOSACHUTE OCHOBHOE YypaBHEHHUE
ruapoctatuku.Chopmynupyiite 3akoH [lackans.

8. YpaBuenue Diinepa.

9. Coobmaronecst cocyabl. OmnpeneneHue ypoBHSA >KUIAKOCTH B cocyzae.OmnpeneneHue MIOTHOCTH
KUAKOCTH B cooOmaromuxcs cocyfax.OnpeneneHue JaBj€HUs Ha I[OBEPXHOCTH JKUIKOCTU B
COOOIIAOIIUXCS COCYIaX.

10. HazoBute npuOOpsl i H3MEpPEeHHsS H30BITOYHOTO THAPOCTATUYECKOTO IAaBIICHHUS W IOSICHHTE
IOPUHLINI UX JIeHCTBUSA,0CHOBHBIeQopMybl.IlosicHuTe, 4TO Takoe mbezomeTpuueckast BoicoTa?lIpubopsl
JUIsL U3MepeHus aBieHusd. [IpuHuun neiicTBus nbe3oMeTpa, Ha 4eM ocHOBaH. OrpeneneHue AaBJIeHUs
JKUJKOCTHU B ITbE30METPE.

11. Omnpenenenuie riryOMHBI OTPYKEHUSI TOUKH U €€ IapaMeTphl.

['unpocraTuyeckue MamuHbl. [[puHIUT 1eHiCTBUS OCHOBHBIE (POPMYJIBL.

12. JlaBneHue KUAKOCTH Ha CTeHKH TPpyO. Pa3peiBatomue ycwmus (Tpyda, pe3epByap).

13Kakue npubopsl 11 U3MepeHus JaBieHuss Bam wu3BecTHBI?

14. Yem oTnuuaeTcs MO Ha3HAYEHUIO MbE30METP OT PTYTHOTO MaHOMeETpa?

15. Yto Ha3bIBalOT OTHOCUTENIBHBIM IMIOKOEM KUIKOCTH?

16. Uto Ha3bpIBarOT MOBEPXHOCTSIMH PABHOTO JaBJICHUS?

17. Chopmynupyiite 3akoH Apxumesa.
18. IlpuHiun paboOThl THIPABIUYECKOTO Mpecca.

KIIJ[ rugpaBaudeckoro mpecca.
19. Tlo kakoit ¢opmylnie OmpeAenseTcss Cuia JAaBICHUS SKUJAKOCTH Ha TUIOCKHE TOPU3OHTAIBHBIE
ILUIOIAaKU?
20. ITo xakoit opmyne omperensieTcs CWiIa JaBICHUS JKUIKOCTH Ha TUIOCKHE HAKIIOHHBIC CTCHKH.
LlenTp nasnenus.
21. Tlo xakoit ¢opmysne ompenensieTcss Cuila AAaBICHUS KUAKOCTH Ha KPUBOJIHMHEHHYIO MOBEPXHOCTH?
22. Y10 Ha3bIBAIOT TEJIOM JaBIEHUA?

IIpuMepHbIH OMJIET K NepBOi pyOe:KHOM aTTecTalluu

T'PO3HEHCKHUI I'OCYJIAPCTBEHHBI HE®TSHOM TEXHUYECKHU YHABEPCUTET
UMEHU AKAJEMHUKA M.JI. MWIJIMOHIIUKOBA

KA®E/IPA "TEIVIOTEXHUKA U T'H/IPAB/IUKA"

JucuuImHa I'mapasiauka
I'pynima HT -20, HTC-20




Kaprouka Ne 1
1.T'uppocraTtuka. ['mapocraruueckoe napieHue (CpeiHee, UCTUHHOE) €ro eAMHUIIbI
W3MEpEeHUS
2. Yapyrocts napoB xkuakoctu. [loBepxHoctHoe Hatsbkenue. @opmyna Jlamnaca.

3. Onpenenenue riryOUHBI TOTPY>KEHUS TOUKH U €€ TapaMeTPhl.

3aB. kadenpoit «T u I'», noneHr P.A-B. TypnyeB
20.06.20

7.3 Bomnpochl KO BTOPOIi py0e:KHOIi aTTecTANNI

1 OcHoBBI ruapoIMHAMUKH. ['HapocTaTUUECKUE AIIEMEHTHI MTOTOKA (CMOYEHHBIM NEpUMeTp, HallopHOe
JBIKEHUE, TUAPABIUYECKHUI pajinyc).

2. Cxema JIBIKCHHS J)KHJIKOCTU. DJIEeMEHTapHas cTpyika. JImHus Toka.

3. YcraHOBHBILIEECS U HEYCTAaHOBUBIIEECS ABIIKEHHE XKUAKOCTH. CpenHsisi CKOpocTh moroka. Pacxon
KUAKOCTU. Y paBHEHUE Pacxo/a IJsl 3JIEMEHTapHON CTPYHUKH, ITOTOKA.

4. YpaBHEeHHE HEPA3PBIBHOCTH.

5. BwiBog ypaBHenuss bepnymiu.YpaBHenue bepHynnum ans sJeMEHTapHOW CTPYHKH pealbHOMN
JKUJIKOCTHU. [ €OMETPUYECKHI M1 IHEPTETUUYECKHUI CMBICI cllaraeMbIX ypaBHeHus /1. bepuymm.

6. Kak HasbiBaeTca ko3¢ ¢uuueHT o, BXxoidmui B ypaBHeHue [[. bepHymam 11 moToka peaybHOM
KUAKOCTHU, YTO OH YYUTBIBAET U OT YEr0 3aBUCUT €ro BeIr4nHa?

7. OObBsicHUTE, 4YTO OOYCIOBIEHBI TIOTEPH IMIOJHOTO HAMoOpa ¥ KaKOB HX OJHEPreTUYECKHUA
cMmbici?llosicHuTe, YTO MOHUMAIOT IO/ TEPMUHOM "yzelibHast 3Heprus'?

8. O0bscHUTE TEPMHUHBI "MECTHAsh CKOPOCTh" M "CpemHssi CKOPOCTh" M YKaXHUTE, KaK OMPENCISIOT 3TH
cKopocTu?

9. CxopoctHas TpyOka u Tpyoka [Tuto?

10. IosicHuTe, YTO TaKOE JIMHUS MOJIHOTO HAMIOpa U NbE30METPHUECKasl JIMHU, YTO OyAyT MPeJCTaBIATh
co0Oi1 3TH JIMHUU TIPU PAaBHOMEPHOM  JIBM)KEHUU PEATbHOM KUAKOCTH?

YTO NOHMMAIOT IOJT TEPMUHOM <«GKMBOE CEYEHHE MTOTOKA KUAKOCTU»?

11. Ha3zoBuTe peKuMBbl JBUKEHUS )KUJKOCTH U YKAKUTE UX XapaKTepHbIe OCOOCHHOCTH.

[TosicauTe, uTo Takoe kpuTepuil PeliHonbaca, 1 Ha30BUTE PAKTOPHI, OT KOTOPBIX OH 3aBHCHUT.

[TosicauTe, uto Takoe kputuueckoe yucio PeiHonbaca?

12. TlosicHute, KakuM OOpa3oM NpU THUIPABIMYECKUX pacyérax ONpPEACNSIOT PEeXHUM IBMXKEHUS
KUJKOCTU U, ¢ Kakoi 1enbto?llosicHuTe, 4TO Takoe KpUTHUYECKas CKOPOCTh, OT KakuX (PaKTOpOB OHa
3aBUCHUT U Kak €€ onpenessiroT? Hanummre u mosCHUTE aHAIUTUYECKUE 3aBUCUMOCTH IOTEPH HAIopa Io
JUIMHE OT CpeIHEN CKOPOCTH MOTOKA MPH JIAMUHAPHOM U TYpOYJIEHTHOM PEXXUMAaX JBH)KEHUS KHUIKOCTH.
13. Hanummre u nosicuute opmyinsl lapcu-Belicoaxa u BeiicOaxa.lloscHuTe, Kak ONBITHBIM IyTeM
OTpPEAEIAI0T BETUYUHBI KO3PPUIMEHTOB A U £.YTOo XapakTepusyroT KOAIPGUUIUEHTH A U & OT Kakux
(akTOpOB B 00I1IEM ClTyyae OHM 3aBUCAT M KaK UX OMPEAEIISAIOT MPH THIPaBINYECKUX pacueTax?

14. O6bsacauTe, uTO Takoe Ad U Ad/d, kKak HalTH BETUINHY A3 TIPHU TUIPABIMYECKUX pacyeTax.

HazoBure obmactu ruapaBIudeckoro CONpPOTHBICHUS TPYOONPOBOAOB U OOBSICHUTE, KaK ONPEAEISIOT
00J1aCTh CONPOTUBICHHS TPU THPABIMYECKUX  pacyeTax.

15. M306pa3uTe cXeMbI ABHKEHHS KUAKOCTH TIPH PE3KOM TT0BOpoTe TpyOs! Ha 90°, a Taxoke mpu pe3kom
pacUIMpeHNH U PE3KOM CYKEHHM TPYOOIpOBOJa U JlaiiTe MOsICHEHUsI K HUM, YKa3aB, 4TO XapaKTEePHO JJIs
JBUKEHUSI TIOTOKA MPHU MPOTEKaHUH €To Yepes3 JII000e MECTHOE CONPOTHUBIICHUE.

16. Yto noHMMAOT MOJX MajblM OTBEPCTHEM B TOHKOW CTEHKE MpPU HCTEYCHHUU >KUIKOCTH W3
oTtBepcTHil?CkaToe ceueHne, MPUIMHBI CKATUS CTPYH, YEM OLICHUBAIOT BEJINUMHY CHKATHUS CTPYyHU?

17. Yro Ha3bIBAIOT HacaJKoW, THUMBI Hacajgok, ux HasHaueHue?Kosdduuument ckopoctu. UYto oH
YUUTBIBAeT, Kak onpenensercs?Koapduurent pacxona. Yto oH yuuThIBaeT, KaK ONpeaenseTcs?
Koapduument comporusnenust (orBepcTus, Hacajaka). Kak oH ompenensercs Mo ONBITHBIM JaHHBIM?
OObsicHUTe, TTOYEMY IPU HWCTEYEHHUH U3 HACAJOK PAacXoJ]l *KHUJIKOCTU OOsblie, YeM MpU UCTEUECHUHU W3
MaJIOro Kpyrjioro OTBEpCTUSl B TOHKOW CTEHKE?

18. Hanumute u noscHuTe GOpMYIIbI AJIs ONPENEIECHUs CKOPOCTH U pacxojia IpHU UCTCUEHUH KUKOCTH
U3 OTBEPCTUH M HAcaJlOK B aTMoc(epy MpH MOCTOSHHOM Harope.



19. N3o00pa3ute U MOSICHUTE CXEMbl UCTEUEHUS >KMJIKOCTH M3 MaJIOT0 OTBEPCTHSI B TOHKOH CTEHKE U
4yepe3 BHEIIHUH IIIMHAPUYSCKUN HacaloK B aTMochepy.

20. MI3mepeHne pacxoIoB U CKOPOCTEH XUAKOCTH (00beMHBIN U BecoBoH crioco0).Pacxomomep Bentypu,
MIPUHLIUN AEHCTBHUS.

21. T'uapaBanyeckue CONPOTUBICHUS. BA3KOCTh KuAKOCTH.3aKOHBI BHYTPEHHETO TPEHUSI.

22. Pe:xMBI IBIYKEHUS )KUTKOCTH (JJAMHUHAPHBINA, TYPOYICHTHBIH).

CdopmynupyiiTe MOHATHS TUAPABINIECKOrO yaapa.

23. TIpsimoii u HempsiMoii TrIpaBHueckuid ynap.Uro Takoe dasa ymgapa?

OObsicHUTE TIpoLIeCC U3MEHEHUS JaBJICHUS B TPYOOIPOBOJE, MUTAEMOM M3 pe3epByapa, MpH MPSIMOM
TUAPABIMYECKOM yAape.

24. Hanumute u nosicaute Gopmyny H. E. XykoBckoro asns onpezneneHus: NOBBIIICHUS JaBICHUS IPU
ynape.Hanumure u nosicaute Gopmyiry Asis onpeesieHus: CKOPOCTH PaCIIPOCTPaHEHUS yIapPHON BOJHBL.
25. Ha3oBuTe TexHHUYECKHE IMOKa3zaTenu Hacoca.UTo Takoe HAmop Hacoca M KaK €ro OMpeeNiuTh IO
MOKa3aHusM prOOpoB?YUTO Takoe MOIITHOCTh HACOCA U TOJIE3HAsI MOITHOCTh?

26. Uto Takoe KII/[ macoca? Kakue norepu yuuteiBaer KII/[ Hacoca u ero cBsa3b ¢ apyrumu KIT?Yrto
Ha3bIBACTCsI XapaKTepUCTUKON Hacoca?To HazbiBaeTcs nosneM Hacoca Q-H u cBsa3b ero ¢ KI1/] nacoca?
27. Kak u3MeHsI0TCs 1Mojjaua, Harop U MOIIHOCTh HAacoca MPU U3MEHEHUH YacTOTHI BpallleHUs paboyero
Koseca?

28 Uto Takoe KaBUTAIWs, KAKOBBI €€ BHEHIHKE Mpu3HaKK?UTO Ha3bIBACTCs KaBUTAIMOHHBIM 3armacoM Ah
Y KaK €ro ONpeeanuTh IPU UCIBITAHUSIX ?

29. Urto Ha3pIBaeTCs KPUTHYCCKUM KaBUTAIMOHHBIM 3amacoM Ahkp?Uro Ha3bIBaeTCsS IOMYCKAEMBIM
KaBUTAaLMOHHBIM 3anacoM Ahgon?®opmyna PynneBa amns onpeaeneHuss KPUTUYECKOTO KaBUTALMOHHOTO
3anaca?

30. Yrto Takoe BBICOTA BCACBIBAHUS M KAaK OHA CBA3aHA ¢ KaBuTanuei?UYTo Ha3bIBaeTCAd KaBUTALMOHHOMN
XapaKTepUCTHUKON M Kak OHa u3oOpaxaercs rpaduueckn?Uro Ha3pIBaeTCs YaCTHOW KaBUTALIMOHHOU
XapaKTEPUCTUKOMN U KaK €€ MOTyYUTh MIPU UCTBITAHUSIX?

31. Uro Ha3biBaeTcs OOBEMHBIM HACOCOM, KaKH€ BbI 3HAeTe OObEeMHBIE HAcOChI?UTO Ha3bIBaeTCs
XapaKTepUCTUKON 00beMHOTro Hacoca? M300pa3uTe XxapakTepUCTUKY 3TOTO Hacoca.

32. Ha3oBuTe M NOSICHUTE OCHOBHBIE TEXHHUYECKHE ITOKa3aTeln OObEMHBIX HacocoB.UTO Ha3bIBaeTCs
HATIOPHOM  XapaKTepUCTHUKOM OOBEMHOrO HEPerylIMpyeMoro Hacoca, KakoBo e€ rpaduieckoe
n3zobpaxenue?

33. Uro Takoe KOX(PUIMEHT yTeYeK HAcOoca U KaK OH CBSI3aH ¢ 00bEMHBIM KO3(DPHUIIEHTOM MOJIE3HOTO
ENCTBUA?

34. HanuiuTe ¥ MOSICHUTE YpaBHEHHUE HATIOPHOU XapaKTEPUCTHKU 0O0BEMHOT0 HAcOca.

Kak ornpenenuTs MOITHOCTE TIPUBOHOTO ABUTATEIS 00BEMHOTO HAacOCa TI0 €ro apaMeTpaM.

35. Kakme Hacocel Ha3bIBAIOTCS POTOPHBIMU PaJAMATBHO-TIOPITHEBBIMU, OCHOBHBIE CBEACHHUS O
HUX?V3]10)KUTEe OCHOBHBIE CBEJICHUS O POTOPHBIX aKCHATBHO-TTOPITHEBBIX Hacocax?

IIpuMepHBIN OHJIET KO BTOPOH PYOEKHOH ATTEeCTAIINHU

I'PO3HEHCKHMIA TOCYIAPCTBEHHbBIA HE®TSIHON TEXHUYECKHA YHUBEPCUTET
HNMEHM AKAJJTEMHUKA M.JI. MUJIJIMOHIIIAKOBA

KA®E/IPA "TEIIVIOTEXHUKA U TH/[PABJIHKA"

Hucrunnmna ’'mapasiuka
I'pymnma HT -20, HTC-20

Kaprouka Ne 1
1.0cHoBBI TUAPOAMHAMUKH. ['HapocTaTHYeCKUE 3JIEMEHTHI MOTOKA (CMOYEHHBIN HEpUMETD,
HAIlOpHOE JBMKEHHE, THIPABINYECKUHN PaguycC).
2. Cxema IBUXKEHUS )KUAKOCTU. DJIeMEHTapHas cTpyika. JIuHus Toka.
3. YcraHoBusBlieecs 1 HCYCTAaHOBUBIICCCA NBUIKCHUC KUJIKOCTH. CpGI[HSISI CKOPOCTH IMOTOKA.




Pacxon wuakocTu. YpaBHEHHE pacxo/a JUIsl SJIEMEHTAPHONW CTPYHKH, TOTOKA.

3aB. kadeapoii «T u 'y, noneHt P.A-B. Typnyes

20.06.20

7.5 Bonpochl K 3a4€TY 0 JUCHHILINHE «[ HapaBJIuKa»

1. | PeasibHbIE M MAEaNbHBIE KUIKOCTH, OCHOBHBIE IOHATHUS U ONPEICICHHUS. TIK-1

2. | ®usnueckue cpoiicTBa KUAKOCTeH. [MOTHOCTB, ynenbHBIM Bec, 00BEM, yIETbHBII
00BeM.

3. | Cxumaemocts kuakoctd, KoapdunmeHt o0BEMHOro cXatus, TEMIEpaTypHOTO
pacuIMpeHusl.

4. | YupyrocTts napoB KHUJIKOCTH.

5. | lloBepxHocTHOE HaTskeHHe. Popmyna Jlamnaca. [1K-1

6. | Tuapocratuka. I'mapocratuyeckoe paaBieHue (cpeaHee, HUCTHHHOE).EnuHuUIb!
u3mepenust  napieHus.IloscHure, dYTO Takoe aOCOMIOTHOE W U30BITOYHOE
TUAPOCTATUYECKOE JIABJICHUE U KAKOBA CBSI3b MEKY HUMU?

7. | Tunpocraruueckoe maBieHue W ero cBoicTBa? OOBICHUTE, YTO MOHUMAIOT IO
TEpPMUHAMHU: «BHEILIHEE JIaBJICHUE» U «BECOBOE AaBieHUE»?UTo Takoe TeXHUUYECKas U
dusnueckas arMochepa B KAaKUX SIMHUAIIAX BBIPAKACTCSI.

8. | OcHOBHOE ypaBHEHHE THAPOCTaTHUKU. Hamumwure u MOSACHUTE OCHOBHOE ypaBHEHHE
runpoctatuku. Chopmynupyiite 3akon [lackas.

9. | YpaBuenue Ditnepa.

10/ CooOmaromuecs cocyasl. OnpeneneHrue ypoBHS KHAKOCTH B cocyne.OmnpeneneHue
IUIOTHOCTH KUAKOCTH B cooOmammuxcs cocyaax.Onpenenenue JaBlIeHUS Ha
MOBEPXHOCTH >KMJIKOCTH B COOOIIAIOIINXCS COCYIax.

11| HazoBure mpubopbl ams u3MEpeHHUs: U30BITOYHOTO THUAPOCTATUYECKOTO JIABICHUS H
MOSICHUTE TPUHIMI UX  JCUCTBUs,0CHOBHBIeQopMyibLIlosicHuTe, YTO Takoe
nee3oMeTpuueckas Boicota?lIpubopsl 11 uzMepenus gasineHus. [IpuHIun aeicTBus
IbE€30METPa, Ha YeM ocHOBaH. OnpeeneHre AaBleHus KUAKOCTH B Tb€30METPeE.

12| Omnpenenenue riryOHHBI TOTPYKEHUSI TOUYKH U €€ TTapaMeTpBhI.

13, I'uapocratuueckue Mammubl. [IpuHITUT AeMCTBUS OCHOBHBIE (DOPMYIIBI.

14| JaBneHue *)uIKOCTH HA CTEHKU TPYyO. PaspriBatomue ycunus (Tpy0a, pesepByap).

15, Kakue npubopsl yisi u3MepeHus aaBieHus Bam u3BecTHBI?

16, Yem ornmyaeTcs Mo Ha3HAYEHHIO TbE30METP OT PTYTHOT'O MaHOMeTpa?

17, Yto Ha3bpIBatOT OTHOCUTEIBHBIM ITOKOEM KUJIKOCTH?

18/ Uto Ha3bIBarOT MOBEPXHOCTSMHU PABHOTO JaBICHUS?

19, Chopmynupyiite 3aKkoH Apxumena.

20| Ilpunmun pabotel rugpasnudeckoro npecca. KIIJ[ ruapasmuueckoro mpecca.

21| Ilo «xakoit ¢opmyne ompenensercs CHia JaBICHUS IKUAKOCTH Ha IUIOCKHE
TOPU3OHTAJIbHBIE TUIOMIAIKU?

22| Tlo xakoit ¢dopmyne ompeaensercs CHiIa JaBICHHS KUAKOCTH Ha Tuiockue | [TK-1
HaKJIOHHbIE CTeHKU. lleHTp naBieHus.

23, Ilo kakoit Qopmyne ompenensieTcs cuia TaBICHUS KUIKOCTH Ha KPUBOJIMHEHHYIO
OBEPXHOCTH?

24 ] UTo Ha3BIBAIOT TEJIOM JaBJICHUS?

25| OcHOBBI THApPOIWHAMUKU. [HApOCTaTUYECKHE SJIEMEHTHI TMOTOKa (CMOYEHHBIN
MIEPUMETP, HAIIOPHOE JIBIKEHUE, THAPABINYECKUNA PATNYC).

26| Cxema qBHXEHUS )KUIKOCTU. DJIeMEHTapHas CTpyiika. JInHus Toka.

27| YcraHnoBuBIIeecs U HEYCTAaHOBHUBILEECS IBUKEeHHE XKUAKOCTH. Cpenusst ckopocts | [TK-1

noToka. Pacxon >KUIKOCTH. Y paBHEHUE Pacxo/1a JiJIsl SJIEMEHTaApPHOM CTPYHKH, ITOTOKA.




28,

YpaBHeHHE HEPAZPHIBHOCTH.

29,

BeiBon ypaBHenuss bepnymnu.YpaBHeHue bepHynnum st 3jeMEHTapHOM CTPYWKH
peaNbHOM JKHUJIKOCTU. ['€OMETpUYECKMH U DHEPreTUYECKUU CMBICHI CIAraeMbIX
ypaBHenus /. bepuysmim.

30,

Kak nHa3biBaercs koddduument o, Bxoasamumii B ypaBHenue [l. bepHymiu ans noroka
peasibHOM JKUJKOCTH, YTO OH YUUTHIBAET U OT YEro 3aBUCUT €ro BeInyrHa?

31,

OO0bsicauTe, 9TO 00YCIIOBJICHBI TIOTEPH TOJHOTO HAMOpPa U KAKOB MX SHEPTreTHYCCKHIA
cMmblica?IlosicHuTe, YTO MOHUMAIOT MO, TEPMUHOM '"yliesibHast SHeprus'?

32,

OOpsicHUTE TEPMUHBI "MECTHasi CKOpOCTh" M "CpemHsAs CKOPOCTh" M YKaXKHUTE, Kak
OIPENIeNSIIOT ITH CKOPOCTU?

33,

CkopoctHas TpyOka u Tpyoka [Tuto?

34,

[TosicHuTe, YTO TaKOE JIMHMSI TIOJTHOTO HAIlOPa M MhE30METPUYECKasl JTUHUS, 9YTO OyayT
MPEJCTaBISITh COOOW STH JIMHUM TPH PaBHOMEPHOM JBIKEHUU peaTbHOM
JKAIKOCTU?

35,

YTo NOHUMAIOT moa TCpMUHOM <GKUBOC CCUHCHUC ITOTOKA )KI/I,HKOCTI/I»?

36,

HazoBute pexxumbl IBUKEHUS )KUIKOCTH U YKAKUTE UX XapaKTepHble OCOOCHHOCTH.

37,

[Tosicuute, uTto Takoe kputepuil PeiiHonbaca, U Ha30BUTE (DAKTOPBI, OT KOTOPHIX OH
3aBUCHUT

38,

Hanummre u nosicaure ¢opmynsl Jlapcu-Beiicbaxa u Beiicbaxa.lloscHure, kak
OTIBITHBIM ITYTEM ONPEICISIIOT BeMHMUMHBI KodhdummenToB A u £.YUTo XapakTepu3yooT
KOd(pGUIMeHTsl A ¥ & OT Kakux (aKkTOpOB B OOIIEM Cllydae OHM 3aBHCAT U KaK UX
ONPENIEISAI0T MPU THAPABINYECKUX pacuerax”?

[1K-1

39,

OOmbscHUTE, 9TO Takoe Ad W Ad/d, Kak HAaWTH BEIMYUHY Ad MPH THIPABIMYECKUX
pacuerax.

40,

HazoBute 00nacTté ruapaBIdYecKOro CONPOTHBICHHS TPYOOIPOBOJOB U OOBSICHHUTE,
KaK ONpeiessitoT 00JacTh CONPOTUBIICHHSI ITPU T'MJIPABIMYECKUX  pacyerax.

41.

U306pa3uTe cxeMbl ABUKEHHS KHIKOCTH TPH PEe3KOM MmoBopoTe Tpybosl Ha 90°, a
TaKXKe IpU pE3KOM pACHIMPEHHH M PEe3KOM CYyKEHHHM TpyOompoBoja M jaiTe
MOSICHEHHSI K HUM, yKa3aB, YTO XapakKTepHO JJIs ABMDKEHHS TIOTOKA MPU MPOTEKAHUU
€ro 4yepes J11000€ MECTHOE COMPOTHUBIICHUE.

42,

UTo MOHMMAIOT MOJ MaJIbIM OTBEPCTUEM B TOHKOM CTEHKE IPU UCTEYEHUU KHUIKOCTU
n3 oTBepcTUi?CKaToe ceueHue, MPUYMHBI CKAaTHA CTPYH, YEM OLIEHUBAIOT BEINYUHY
cKatus cTpyu?

43,

Yro Ha3bIBAIOT HACAAKOW, THUIBI HACaJ0K, MX HazHaueHHe?Koap¢uiueHt ckopocTu.
Uro oH yuuthiBaer, kak omnpezaensercsa?Koapounuent pacxoma. YTo OH y4UTHIBAET,
KaK oIpenensiercs?

44,

Koadp¢uuuent conporusnenus (orBepcTusi, Hacaaka). Kak oH omnpenensiercs 1o
ONBITHBIM AaHHBIM? OOBSICHUTE, NOYeMy IpH HCTEYEHMHM M3 HacalloK pacxon
KUJIKOCTU OOJIbIIe, YeM IpPHU MCTEYEHHHM M3 MAaJOro KpPYIJoro OTBEPCTHS B TOHKOM
CTEeHKe?

45.

Hanummre u mnosicaute (opMmynbl A OINpeneseHHs] CKOPOCTH M pacxoja MpH
MCTEYCHUH )KUJKOCTU M3 OTBEPCTHH U HAcaZ0K B aTMOC(Epy MPH MOCTOSIHHOM Hamope.

46.

N300pa3ute 1 MOSICHUTE CXEMbl UCTEUEHUS KUJKOCTH U3 MaJIOT0 OTBEPCTUS B TOHKOM
CTEHKE U Yepe3 BHENUIHUN IIMIIMHAPHUYECKUI HacaloK B aTMochepy.

47.

Hanumure u nosicaute ¢popmyny H. E. JKykoBckoro ans omnpeneneHus MOBBILICHUS
naBieHust npu ynape.Hanumure u nosicHute Gopmyiy Ui ONpeneseHus CKOpPOCTH
pacnpocTpaHeHus yaapHoW BosiHbl. Ha3oBuTe TexHMYeckue Mmokasareian Hacoca.Urto
TaKO€ HAlop HAacoca M KaK €ro ONpeleNuTh M0 MoKa3aHWsIM IpubopoB?YTo Takoe
MOIIIHOCTh HACcOCa U M0JIE3HAsI MOIIHOCTb?

48.

Uto Takoe KIIJ[ nacoca? Kakume mortepu yumthiBaeT KIIJ[ Hacoca u ero cBsi3b C
apyrumu KITZ?YUTo HasbiBaeTcsl XapakTepUCTUKOM Hacoca?UTo Ha3bIBaeTCs IOJIEM
Hacoca Q-H u cBa3sb ero ¢ KIIJI macoca?

49,

Kakx wusmensrorcs nmoaavda, Halop W MOIIHOCTL HacoCa IPpHU HU3MCHCHUU YAaCTOTHI




BpareHus: padbodero xKosueca?

50, Yro Takoe KaBUTalus, KakoBbl €€ BHEIIHME MpU3HAKU?YUTO Ha3bIBaeTCs
KaBUTAITMOHHBIM 3amacoM Ah 1 Kak ero onpenenuTh MPH UCIIBITAHHUIX ?

51) Yro Ha3pIBaeTCAs KPUTUYECKMM KaBUTAIIMOHHBIM 3amacoM Ahkp?Yrto Ha3biBaeTCs
JIOTTyCKAaeMbIM KaBUTAIIMOHHBIM 3amacoM Ahmon?d®opmyna PygHeBa as onpeneneHus
KPUTHYECKOI0 KaBUTAIMOHHOTO 3araca?

52| Uto Takoe BbICOTa BCachIBaHHMS M KaKk OHAa CBj3aHa ¢ Kapuramuei?Uro HaseBactcs | [1IK-1
KaBUTAIIMOHHOM XapakTePUCTUKOW W KaK OHa u3o0Opaxkaercs rpadudecku?yro
Ha3bIBACTCSI YAaCTHOM KABUTALMOHHOM XapaKTEpUCTUKOW M Kak €€ IOIYy4UThb IIPHU
HUCIIBITAaHUAX ?

53, Ha3oBuTe u MOSICHUTE OCHOBHBIC TEXHHYECKUE IMOKa3aTeln 00bEMHBIX HAcocoB.UTo
Ha3bIBACTCSl HAIOPHON XapaKTepHCTHKOH OOBEMHOIO HEpEeryJupyeMoro Hacoca,
KakoBo e€ rpaduyeckoe n3o0paxenne?

no
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HQI/IMCQHLIﬁ oMJIeT KIK3AMCHY 110 TUCIHUIIJINHE «I‘nggpammxa»

TPO3HEHCKHU T'OCYJIAPCTBEHHBI HE®@TAHOM TEXHUYECKWI YHUBEPCUTET
UMEHU AKAJJEMHUKA M.JI. MWIJIMOHIIIUKOBA

KA®E/IPA "TEIVIOTEXHUKA H T'H/I[PAB/IHKA"

Hucrumimna I'mapasiauka
I'pynmna HT -20, HTC-20
buaerl

1.PeanbHble 1 HACAJIBHBIC )KUAKOCTH, OCHOBHBIC IIOHATHA U OIIPCACIICHU .

[Torok xuakoctu. CpeHssE CKOPOCTh. Y paBHeHUE pacxona. luddepernmansHoe ypaBHeHNE

JBHXXCHUA I/meaanoﬁ KHNIKOCTH. ypaBHeHI/Ie HCPA3pPbIBHOCTHU.

Z.FI/I,[[paBJ'II/ILICCKI/Ie IOTCPH. Kakum 06pa30M IIpU THAPABINYCCKUX pacqéTaX OIPCACIISIOT

PEKUM NBUIKCHUA KUIKOCTH H, C Kakou I_IeJ'ILIO?

3.I'mapaBnuueckuil ynap.

3aB. kadeapoii «T u 'y, noneHT P.A-B. Typinyes

20.06.20

7.6 Texkymiuii KOHTPOJIb

Bonpocsl k 1a6opatopHoii padore Nel:
Yrto Takoe ruIpoCcTaTUYECKOE AABJIECHNE U KAKOBBI €r0 CBOMCTBA?
[Tosicuute, yTOo Takoe aOCOJIIOTHOE W M30BITOYHOE THIPOCTATHYECKOE IAaBJIEHHWE M KaKOBa CBS3b
MEXIY HUMH?
OObsicHUTE, UTO IOHUMAIOT T0]] TEPMUHAMU: «BHEIITHEE JIaBJICHHE» U «BECOBOE JaBICHUE)?
Hanumure 1 nosicHuTe OCHOBHOE YpaBHEHUE THIPOCTATUKH.
Chopmymnupyiite 3axoH [lackars.
HazoBute npubopsl s M3MepeHHsT M30BITOYHOTO THUAPOCTATHUECKOTO JIABJICHUS U MOSCHUTE
TIPUHITUTT UX JICHCTBHS.
[TosicauTe, 4TO TaKOE NMBE30METPUUYECKAs BBICOTA?

Bonpocsl k 1a6opaTopHoii padote Ne2:
[TosicHuTe TeOMETPUUYECKUM CMBICH cllaraeMbIX ypaBHeHus [1. bepaymiu.
[TosicHuTE PHEPreTUYECKUI CMBICT cilaraeMbiX ypaBHeHus /. beprymu.
Kak HazpiBaercsi k03(G(UIMEHT o, BXOAsAmuil B ypaBHeHue [[. bepHymiu s moTtoka peanbHOU
AKUIKOCTH, YTO OH YUUTHIBAET U OT YErO 3aBUCHUT €ro BeJINUnHa?




4. OObsicHUTE, UTO 00YCIOBIEHBI TOTEPHU MOJHOTO HAMOPa U KAKOB UX SHEPreTUUYECKUM CMBICT?
S.
6. UTo MOHMMAIOT MO/ TEPMHHOM <GKUBOE CEYEHHE MOTOKA JKUKOCTH?

wn =
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NS

[TosicHuTe, 4TO Takoe CKOpPOCTHAsl TpyOKa U TpyOka IIuto?

Bonpocsl k 1adopatopHoii padote Ne3:
Ha3zoBure pexuMbl IBUKEHUS )KUIKOCTH U YKAKUTE UX XapaKTepHble 0COOEHHOCTH.
[TosicauTe, uTo Takoe kpuTepuil Pelinomnbaca, 1 Ha30BUTE PAKTOPHI, OT KOTOPBIX OH 3aBHCHUT.
[TosicHuTe, 4TO TakO€ KpUTHUYECKOE Ynciio PeliHonbaca?
[TosicauTe, KakuM 00pa3oM NpU THAPABINYECKUX pacy€Tax OMNPEACISIIOT PEKUM JBIKCHUS
JKHJIKOCTH U, C KaKO# 1IeNbI0?
[TosicHuTe, YTO TaKoe KpPUTHYECKash CKOPOCTh, OT KakuX (aKTOPOB OHA 3aBUCUT U Kak eé
ONpeaestoT?
Bonpocs! k 1a0opaTtopHoii padote Ned:

Harnumure u nosicaute dpopmynsl lapcu-Beticoaxa u Belicbaxa.
[TosicHuTe, KaK OMBITHBIM ITyTEM OINPEICIISIOT BEIUYHHBI KOAPPUITMEHTOB A U &,
Uro xapakTepusyroT KodddunueHTsl A U & 0T Kakux (PakKTOpPOB B OOIIEM CITy4ae OHU 3aBUCIT U KaK

HUX OIPCACIIAIOT IIPU T'MAPABIUICCKUX pacquaX?

OO®wsacHUTE, U4TO TaKkoe A, U A,/d, Kak HaliTH BeTMYMHY A, TP THIPABIUYECKUX pacyeTax.
HazoBute o6snacté ruApaBIMvecKOro COMNPOTUBICHUS TPYyOONpPOBOIOB U OOBACHUTE, Kak

OIpeEsA0T 00JaCTh CONPOTUBIICHUS IPU TUAPABINYECKUX  pacyeTax.

Bonpocsl k 1abopaTopHoii padore NeS:

YUTo MOHMMAIOT MO/ MaJIBIM OTBEPCTHEM B TOHKOM CTEHKE IPU UCTCUCHHUH KUIKOCTU U3 OTBEPCTUI?
Cixaroe ceueHue, IPUYUHBI CKAaTUs CTPYH, YEM OLICHUBAIOT BEJIMUYUHY CHKATHUS CTPYH?

Yto Ha3BIBAIOT HACAAKOM, TUIIBI HACAJ 0K, MX Ha3HAYCHUE?

Koadduiment ckopoctu. YTo OH yUUTHIBAET, KaK ONpeaeseTcs?

KoaddurmenT pacxoma. UTo OH yIUTHIBACT, KAK OTPEICIIICTCS?

. Koaddumment conporusnenus (orBepctusi, Hacaaka). Kak oH onpenensieTcs o OnbITHBIM JJaHHBIM?

Bonpocsl k 1a6opaTopHoii padote Ne6:

Chopmynupyiite HOHATHS THAPABINYECKOTO YAapa.
[IpssMo¥t 1 HENPAMOM TUIPaBIMYECKUN yIap.

Yro Takoe (aza ynapa?
OOBscHUTE IpoIecC U3MEHEHUS JaBJIeHUs B TPyOOIIPOBO/IE, MUTAEMOM U3 pe3epByapa, pH MpsiMoM

TUAPABINYECKOM yAape.

Hanummre u nosicaure popmyny H. E. XKypasckoro asist onpenienieHus MOBBILIEHNs AaBICHUS ITPU

yaape.
. Hanmmure u nosicaute Gpopmyiny a1 onpeesieHns CKOPOCTH paclipOoCTPaHEHUs yIapHON BOJIHBI.

6.

8. YueOHO-MeTOAMUEeCKOe U HH(OPMAITUOHHOE O0ecniedeHne JUCIMTTUHbI
a) OCHOBHAasl JIUTEPaTypa
Ky3neros B.A. OcHOBBI rUIpora3oiuHaMUKH [ DNEKTPOHHBIN pecypc]: yueOHoe mocobue/
Ky3HenoB B.A.— DnekTpoH. TekcToBble JaHHbIe.— benropoa: benropoackuii rocy1apcTBEHHbIN
TexHosorndecknii yauepcutet um. B.I'. lllyxosa, O5C ACB, 2012.— 108 ¢.— Pexxum mocryma:
http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»
AnnpuxueBckuii A.A. MexaHnka >KHJIKOCTH U ra3a [ DIeKTpOHHBIN pecypc]: yueOHoe mocodune/
AnapmxueBckuil A.A.— DIIeKTpOH. TEKCTOBbIE TaHHbIe.— MUHCK: Brinmiimas mkomna, 2014.—
207 c.— Pexxnm noctymna: http://www.iprbookshop.ru/35498 html.— DBC «IPRbooks»
MexaHuKa JKUAKOCTH U Ta3a [ DNEeKTPOHHBINA pecypc]: MeToAnYecKre yKa3zaHus/ — DIEeKTPOH.
tekcToBbie qaHHble.— CII0.: CankT-IleTepOyprckuii Tocy1apCTBEHHBIA apXUTEKTYPHO-
ctpoutenbHblid yHuBepcuret, 9bC ACB, 2013.— 31 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/26873.html.— 5BC «IPRbooks»
CaBunoBckux A.I'. 'mapasnuka [ DnekTpoHHBIH pecypc]: yuedbnoe nmocodue ams CI1O/
Casunonckux A.I'., Kopobeitaukosa W.1O., HoBukogra J[.A.— D1eKTpOH. TEKCTOBBIC JaHHBIC.—
Caparos: [IpodobpazoBanue, 2019.— 168 c.— Pexxum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»



10. Kapemun B.C., Typnyes P.A-B., Hcae X.A. I3MepeHne ruipoCTaTUYECKOTO JaBICHUS U
HKCIEpUMEHTAIbHOE MATBEpKAeHHE 3akoHa [lackamns.- Merton. yka3. k s1a6. padore M3x. [THU
2009 1.

11. UcaeB X.A. Pemenue THIOBBIX 33J1a4 MO ruApaBiuke (rugpocraruka). Merog pekom. M3a. ITHU
2008 r

12. HcaeB X.A. Pemenue THNOBBIX 3a7a4 no ruapoauHamuke. Meron pekom. Uzn. TTHU 2007 r.

13. UcaeB X.A., MaromagoBa M.X. I'mapoaunamuka Kype nexumii.- U3a. [THU 2010 1.

0) 10MOJTHUTEIbHAS JIATEpaTypa

1. Aiiazsn O.M. OCHOBBI THAPABIUKU OYPHBIX TOTOKOB [ DJIEKTpOHHBIN pecypc]/ AiBazsH O.M.—
DJIEKTPOH. TEKCTOBbIE NaHHble.— MockBa, MxkeBck: PerynspHas u xaoTudeckasi JMHaAMUKa,
W>xeBCcKuit MHCTUTYT KOMIIBIOTEPHBIX UccaenoBanui, 2010.— 266 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/16585.html.— 5BC «IPRbooks»

2. 3yiikoB A.JI. 'mnpasnuka. Tom 2. HarmopHbIe U OTKPBITHIE TOTOKH. [ UpaBIMKa COOPYKEHUMA
[DnekTpoHHbIi pecypc]: yueOnuk/ 3yrikoB A.JIl., Bonruna JI.B.— DeKTpOH. TEKCTOBBIC
nanubie.— MockBa: MUCU-MI'CY, ObC ACB, 2018.— 400 c.— Pexxum gocryna:
http://www.iprbookshop.ru/86298.html.— 5BC «IPRbooks»

3. CaBunoBckux A.I'. ['mapasnuka [DnekTpoHHbIH pecypc]: yueOHoe nocodue aus CI10/
Casunonckux A.I'., Kopobeitnukosa N.1O., HoBukora J[.A.— D1eKTpOH. TEKCTOBBIC JaHHBIC.—
Capartog: [IpodobpazoBanue, 2019.— 168 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86069.html.— 5BC «IPRbooks»

4. T'nmyxoB B.C. OcHOBBI THAPABINKY U TeIIOTeXHUKU: Paznen 1. OCHOBBI THIPaBIMKU
[DnexTpoHHEIH pecypc]: yaeoHOoe mocobue/ 'myxoB B.C., {ukoit A.A., [lukas 1.B.— DiektpoH.
TEKCTOBBIEC JaHHBbIE.— ApMaBHp: APMaBUPCKUI rOCYAapCTBEHHBIN MEAArorn4ecKuit
yauBepeuteT, 2019.— 252 ¢.— Pexxum gocryma: http://www.iprbookshop.ru/82446.html.— 9BC
«IPRbooks»

5. Hcaes X.A. Pemenue TUTIOBBIX 3a/1a4 IO TUIpaBiIuke (ruapocratuka). Meron pexom. M3n.
I['THU 2008 r

6. Hcae X.A. Pemenue TumnoBsIX 3a1a4 no rugpoanHamuke. Merox pexom. M3a. 'THU 2007 r.

7. HUcaeB X.A., MaromagoBa M.X. I'maponunamuka Kypc nexuuit.- U3a. [THU 2010 r.

8. Mapnaesa M.3. Maromanosa M.X. IlopurHeBbie 1 IeHTPOOEKHBIE HACOCHL. [Ipumepsr
pacuera.Meroa pexom. M3a. I'THU 2007 .

9. Maromanosa M.X. McaeB X.A.Metoanueckue yKka3aHHs K BHITIOJHEHUIO KOHTPOJIBHBIX paboT 1o
mucrumniae «[ uapaBnukay.

10. Kapenun B.C. Typayes P.A-B OmnpeneneHue ONbITHBIM ITyTEM cllaraeMbIX ypaBHeHUs 1.
bepnymmuMeron. yka3. k 1a0. padore. M3a. [THU 2010 r.

B) NIPOrpaMMHOe 1 KOMMYHHKAIIMOHHOE o0ecrevyeHue
1. DnekTpoHHBIH KOHCHEKT JEKUUH U 3JIEKTPOHHO-OOydYarolui KOMIUIEKC IO JUCHUIUIMHE
«"uapaBnuika ¥ THAPABINYECKUE MAIIAHBDY.
2. TecThI ISl KOMITBIOTEPHOTO TECTUPOBAHUS CTYICHTOB
r). Mutepuer pecypcebl: MHTepHer pecypc - Www.gstou.ru nsiektponHast 6ubnuoreka ObC
«IPRbooks», «kKoHCynbTaHT CTYZEHTa»
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http://www.gstou.ru/
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9. MaTepuaJIbHO-TEXHUYECKOE o0ecnevyeHne TN CIUNINHBI
1. Knacc ¢ mnepcoHaJbHBIMH KOMIIBIOTEpAMH JUJISI TPOBEACHUS MNPAKTHUYECKUX 3aHATHU U
BUPTYaJIbHBIX Ja0OPATOPHBIX padoT.

I'mapaBiauka (Hanuuue obopynosanus u TCO)

1. TunoBo# KOMIIEKT yueOHOro 000pyA0BaHUA: CTEH TMAPABINYECKUI YHUBEPCATbHBIN
"DKcnepuMeHTaNbHas MexaHuka xuakocta" IMIK-09-14J1P-01
(14 maboparopHbIX padboT)

2 TumnoBoii KOMILIEKT yueOHOTr0 000pynoBaHus: «/3MepeHue qaBieHui, pacxo10B U
TeMriepatyp B cucremax razocHadxenus» MCI JIPT-012-12JIP-TTK
(12 maboparopHbIX padboT)

3 Buptyanbsusie 1aboparopublie padboTsl: «Jlabopatopubiit kommieke [ 'uapasnukay;
«'mapomammuHbl ¥ THAPONIPUBOABIY; «VIcciieqoBaHUE OTKPHITOTO MTOTOKAY;
«'uppaBianueckoe MOJEIMPOBAHUE KOJBIEBBIX, TYMUKOBBIX, HIIM KOMOMHUPOBAHHBIX
TpyOonpoBoaHBIX ceTei». [Iporpammublil 1abopaTopHbli koMiuieke "['uapasnuka"
(45 maboparopHbIX padboT)

4 KommuiekTsl niiakatoB (pazmep 560x800 mm):

4.1  KowmmuiekT miakatoB «I uapasnuka u ruaponpuBoa» S60x800 mm, 16 mT.
N300pakeHne HAHECCHO Ha MJIACTHKOBYIO OCHOBY TOJIIMHOMN 4 MM 1 pa3zmepoM 560x800 mm. M300paxenue obnanaet
BOJIOCTOMKHAMH cBOWCTBaMHU. KaXk Iblil ITaKaT UMEET 3JIEMEHTHI KPEIUIEHHUSI K CTEHE.

5 3HeKTp0HHI)Ie MJIaKaTbl/[eMOHCTpallMOHHBIC KOMILICKCHI Ha 6a3e MyJIbTUMEIUA-TTPOCKTOPA (KOMILICKT
ANIeKTPOHHBIX M1akaToB Ha CD, mynsrumenua-npoektopBENQ, HoyTOyK, skpan 1,5x1,5 m):

5.1 T'mapanuka u ruaponpuBos (171mr.)
IIpe3enTanuu:

OCHOBBI IPUKJIATHOM T'HIPABIUKHY;
['uapaBnrueckue MoTepH 1o JUIMHE TPYOOIIPOBOIA;
Hacocs! 1 ruaponpuBost

Jlexumu 1o pa3zerny ruAPaBINnIeCKUe MAITHHBI
I'unposnexTpcraHun

abrwnNPE



CocraBHuTeib:

Jlouent kadeapsi
«Ter1oTeXHUKa ¥ TUAPABJIMKA

COI'VIACOBAHO:

3aB.xadenpoi
«TermoTexHruKa U THAPaBIHKa»

3aB. BeimycKaroieit kadeapoit
«XTHI» npod.

Jlupexrop IYMP

2/
L7/ /M.X. Ymaposa /

W /P.A-B. Typayes/

g///zz JC. 47' [J1LIII. Maxmynosa /

b /,/074 / M.A. Maromaesa/



