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1. Obwaa xapaxmepucmuxka OUCyUNJIUHbL

1.1. Ilenb oucyunnunot
Llenv usyuenus OucyuniuHvl - TIOTYYCHHE TEOPETHUECKUX 3HAHMA U TMPAKTUYECKUX
HAaBBIKOB B 06J'IaCTI/I TUApPaBJIMKH, OBJIAJACHUC HWHXKXCHCPHBIMU MCTONAMHU OLICHKH 3(1)(1)CKTI/IBHOCTI/I
THAPAaBINYCCKUX CUCTEM PA3JIMYHOIO HA3HAUCHUA IIYTCM MPOBCACHUSA TUAPABINYCCKUX OIIBITOB U
pacderos.

1.2. 3a0auu oucyuniunwl
OcnosHule 3a0auu OUCYUnIuHbL — B Pe3yIbTaTe U3yYCHHs! AUCIUILIMHBI Oyaymuid OakaiaBp
JOJOKEH OBITh TMOATOTOBJIEH K PEIICHHIO 3aJad B 00JacTW TUApPO M MHEBMOIPHBOJIA, TUAPO U
ITHEBMOTPACIIOPTA B XOJI€ SKCIUTyaTaI[MH TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIITMH U KOMILJIEKCOB.

1.3. Ilpeomem oucyunaunsl
IIpeomem OucyuniuHbl - 3aKOHBl PABHOBECHS M JABIMIKEHUS JKUIKHX M ra3000pa3HbIX Ted,
nporecchl U 000pyI0BaHKE, UCIOIB3YyEMOE TPU pa3pabOTKe M AKCILTyaTalluU CIOKHBIX THPABIIH-
YCCKUX CUCTCM UX PCMOHT U MOACPpHHU3AILIUA.

1.4. Mecmo oucyunaunst 6 00pazoeamenbHoil nPocpamme
Juctumuna b1.0.28 T'uapaBnuka v ruAporHEBMOIIPUBO] OTHOCUTCS K 00s3aTEeIbHOMN Ya-
ctu 6moka mucuumuH OIIOIT no vanpasnenuto noarotoBku 23.03.03 DkcmyaTanus TpaHCIOPT-
HO-TEXHOJIOTHYECKUX MAIIUH U KOMIUIEKCOB.

1.5. Bzaumoceasw ¢ Opyzumu oucyuniunamu
JucuumuinHa 0a3upyercss Ha COOTBETCTBYIOIIMX 3HAHUAX OakayiaBpa BBICIIEH MaTeMaTHUKH,
GU3MKH, TEOPETHUYECKOW MEXAaHWKH, HAuepTaTEIbHOW reOMETpHUH, JeTajeld MallhH, CONPOTUBIIE-
HUSl MaTEPUAJIOB.

2. HepequL IMJIAHUPYEMBIX PE3YJIbTATOB Oﬁy‘leHI/Iﬂ o ITMCIOMIIJIMHE

Komnerennus NuaukaTop nocTuxeHnss KOMNEeTEHIHMU
Kox Coaepixanue Kon Coaepixanue
OcHOBHBIE 3aKOHBI THAPOCTATH-
33 KM ¥ TUAPOJIMHAMUKH KUIKO-

CTell U razoB
[IpuMeHATH OCHOBHBIE 3aKOHBI
JIBUOKECHUSA KUJIKOCTEH U Ta30B

Cnocoben B cdepe cBoeit npodeccro-
HaJIbHOM ACATCIIBHOCTU IMTPOBOJUTDH

VY5 pu 00paboTKe IKCIIEPUMEH-
M3MEpeHUs U HaOIoieHus1, o0pabda-
OIIK -3 TaJIbHBIE JAHHBIX U PE3yJIbTaTOB
TBHIBAaTh U MPEJICTABIATH IKCIIEPUMEH- .
VCTIBITAHHUH

TAJIbHBIC NTAHHBIC U PE3YJIbTAThI UCIIbI-

o Ouenku Y GHEKTUBHOCTH TH/I-
TaHUN 1 bd A

PaBIMYECKUX CUCTEM PA3IMUHO-

H3 ro Ha3HA4YECHUS IIyTEeM IIPOBEJE-

HUS THJIPABIMYECKUX PACUETOB
U OIBITOB

Tun 3agay npodeccoHaIbHON AeSITENFHOCTH - HPOM3BOICTBEHHO-TEXHOJIOTHYECKHIA.
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3. O0béM IMCUUIIMHBI M BUIbI Y4eOHOH padoThl

3.1. Ounas ¢popma o0yueHust

IMoka3aresnu CeM5e “p Bcero
OOrm1ast TpyI0EMKOCTB, 3.€./4 3/108 3/108
OO0mas KoHTaKTHas paboTa, u 40,75 40,75
OO6mas camocrosiTenbHas paboTa, 4 67,25 67,25
KonTakTHas paGoTa mpu MpoBeJeHUN y4eOHBIX 3aHSATHH, B T.4. 40 40
(1)
JICKLIUU 14 14
MIPAKTUYECKHUE 3aHSATHUS], BCETO - -
U3 HUX B )OpMe NMPAKTHYECKON MOATOTOBKU - -
nabopaTopHbIe pabOTHI, BCETO 26 26
U3 HUX B (JopMe NMPAKTHYECKON MOATOTOBKU - -
WH/IMBUyaJIbHbIE KOHCYJIBTAI[MH IIPH BBITIOJTHEHUH KYpPCOBOTO
IPOEKTa ] ]
WH/IMBUyaJIbHbIE KOHCYJIBTAI[MH IIPH BBITIOJTHEHUH KYPCOBOM
paboThI ] ]
CamocrosiTenbHas paboTa NpH MPOBEJCHUN YUEOHBIX 3aHATUH, U 49,5 49,5
KonTakTHas paboTa npu MpoBEACHNUN TPOMEKYTOUYHOM aTTecTa- 0.75 0.75
IIUU 00YYaIOIIMXCS, B T.4. (1) ! !
IpyNIOBBIE KOHCYIbTAUU 0,5 0,5
KypcoBas paboTta - -
KYPCOBOU IPOEKT - -
9K3aMeH 0,25 0,25
3a4€eT C OLICHKOMN - -
3ayer - -
CamocrosTenpHas paboTa MpU MPOMEXKYTOUHOHM aTTeCTaluu, B
T, (1) 17,75 17,75
BBITNIOJIHEHHE KYPCOBOTO MTPOEKTA - -
BBITNIOJTHEHUE KYpPCOBOM pabOThI - -
MOJITOTOBKA K AK3aMEHY 17,75 17,75
MOJITOTOBKA K 3a4ETy C OIICHKOH - -
MOJITOTOBKA K 3aUeTy - -
dopmMa NPOMEKYTOYHON ATTECTALUU DK3aMEH DK3aMEH
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3.2. 3aouHnas ¢popma o0ydyeHHs

ITokazaTenu K)épc Bcero
OOr1ast TpyI0EMKOCTS, 3.€./4 3/108 3/108
OO0mras KoHTaKTHas paboTa, u 12,75 12,75
OO6mas camocrosiTenbHas paboTa, 4 95,25 95,25
KonTakTHas paGoTta mpu MpoBeJeHUN y4eOHBIX 3aHSATHH, B T.U. 12 12
(1)
JICKITHH 6 6
MIPAKTUYECKHUE 3aHSATHUS], BCETO - -
U3 HUX B )OpMe NMPAKTHYECKON MOATOTOBKU - -
nabopaTopHbIe pabOTHI, BCETO 6 6
U3 HUX B (hopMe MPAKTHYECKON MOATOTOBKU - -
WH/IMBUyaJIbHbIE KOHCYJIBTAI[MH IIPH BBITIOJHEHUH KYPCOBOTO
IIPOEKTa ] ]
WH/IMBUyaJIbHbIE KOHCYJIBTAI[H IIPH BBITIOJTHEHUH KYPCOBOM
paboThI ] ]
CamocrosiTenbHas paboTa NpH MPOBEJCHUN YUEOHBIX 3aHATUH, U 77,5 77,5
KonTakTHas paboTa npu MpoBEICHNUN TPOMEKYTOUHOM aTTecTa- 0.75 0.75
IIUU 00YYaIOIIMXCSI, B T.4. (1) ! !
IpYyNIOBBIE KOHCYIbTALUU 0,5 0,5
KypcoBast paboTta - -
KYpPCOBOM IPOEKT - -
9K3aMeH 0,25 0,25
3a4eT C OLICHKOMU - -
3ayer - -
CamocrosiTenpHas paboTa MpU MPOMEKYTOUYHOM aTTeCTallMu, B
17,75 17,75
T.4. (1)
BBITNIOJTHEHUE KYpPCOBOTO MTPOEKTA - -
BBITNIOJTHEHUE KYpCOBOM pabOThI - -
MOJITOTOBKA K AK3aMEHY 17,75 17,75
MOJITOTOBKA K 3a4YETy C OILICHKOH - -
MOJITOTOBKA K 3aUeTy - -
dopma NpOMEKYTOYHON ATTECTALUU DK3aMEH DK3aMEH

4. Coaep:kanue QJUCUUILIUHBI

4.1. ConepxaHnue TMCHMILUIMHBI B pa3pe3e pa3iejoB U MOAPa3ies0B

Paszoen 1. 'H/IPABJ/IHKA.

Iloopa3zden 1.1. OcHoBHBIE (PHU3MUECKHE CBOMCTBA XHAKOCTeH. OmpeneneHne >KUIKOCTH.
Cunbl, TeHCTBYIOUIME HA KUAKOCTh. /laBlieHue B )KUIKOCTU. Y IETbHBIN BEC, IJIOTHOCTh, CKUMAae-
MOCTb, TEMIIEpAaTypHOE paciuupeHue. 3akoH HproToHa [uist xuaKocTHOro TpeHus. Bsskocts. He-
HBbIOTOHOBCKHE KUAKOCTU. MOJENb UACATbHON KUJIKOCTH. JlaBlIeHHE HACBIIIEHHOTO IMapa KUJKO-
ctu. PacTBOpeHUE ra3oB B AKHUJKOCTH.

Iloopaszoen 1.2. Tunpocratuka. CBOWCTBa JaBlCHUS B HEMOJBHKHOW KUAKOCTH. Bumbl
IUIPaBIMYECKOTO JIaBJIEHUs. YpaBHEHUE ODilliepa paBHOBECUS KUIKOCTU. VMIHTErpupoBaHue ypas-
HeHuit Diinepa. [ToBepxHoctu paBHoro aasneHus. CBOOOAHAsS OBEPXHOCTH KUAKOCTH. OCHOBHOE
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ypaBHeHHe ruapoctaTuki. 3akoH Ilackans. [Ipubopsr s u3mepenus napieHus. CHIbl JaBlIeHUS
KUAKOCTH Ha IUIOCKUE NOBEPXHOCTHU. LIEHTp NaBIeHUS M ONpPENEIEHHUE €ro KOOpAMHAT. DIIOPHI
JABJICHWE U MX MCIOJB30BAaHUE Ul ONPENEICHUs CHIIbI M LIEHTpA JaBJICHUS HA IIOCKYIO MPSMO-
YTOJIBHYIO NOBEPXHOCTh. I'miapocraTuueckuil napagokc. Cuna JaBiaeHMs KUJIKOCTH HAa KPHUBOJIU-
HeliHble (UMIMHAPUYECKHE) MoBepxXHOoCTH. Teno napienus. 3akoH Apxumena. [lnaBanue ten. Ot-
HOCUTEJIbHBIN IIOKOU KUJKOCTH.

Iloopa3zoen 1.3. Kunematnka U ITMHAMUKA KUAKOCTU. Buabl ABMKeHUs KUIKOCTH. OCHOB-
HbIC TIOHATUS KWHEMATUKHU KHUJIKOCTU: JIMHUS TOKa, TpyOKa TOKa, CTpyiKa, )KMUBOE CEYEeHHUE, pac-
xox. IToTok >xuakoctu. MecTHas U cpeniHssi CKOPOCTH. Y paBHEHUE NMOCTOSHCTBA pacxoa. Jdudde-
pEHIMAJIbHBIE YpaBHEHUS [BIKEHUS WACAIbHOW JKUIKOCTH. YpaBHeHue bepHymin s ycraHo-
BUBLLIETOCS JBWKECHUS HICAIBbHOW XKUIAKOCTH. [lonHbIi ruapoamHaMuyeckuil Hanop. ['eomerpuye-
CKHIl M SHEPreTUYEeCKUN CMBICI BCEX €ro COCTAaBIIOMUX. KorpPHUIMEHT KUHETHUECKO SHEPrHH.
VYpaBHeHue bepHymin a1 MOToKa BSI3KOM KUAKOCTH. CBSA3b MEXKIY CKOPOCTBIO U TUAPOAUHAMUYE-
CKUM JaBieHueM. ['paduyeckoe mpexncraBienue ypaBHeHHs bepuymnu. IIbe3omerpuyeckas u
HalopHas JIMHUM. ['MOpaBiIM4ecKud U NbE30METPUUYECKUM YKJIOHBI. IIpakTuueckoe nmpuMeHEHHE
ypaBHenust bepuymnnu (Bogomep Bentypa, pacxomomepHas maiioa).

Iloopazoen 1.4. PexxuMbl IBMXKEHUS KUAKOCTU. [ MapaBiarueckue conpoTuBieHus. OCHOBBI
THJIPABINYECKOro MoA00us. JlamuHapHbI U TypOYJIEHTHBIH PEKUM ABMKEHHS SKUAKOCTH. Hucio
Peiinonbaca. Pacnipenenenue cKOpoCTei MO CEUEHUIO KPYrJIoi TPyObl MPU JTAMHUHAPHOM PEKHUME.
[Totepu Hamopa Ha muUpUHE N0 JUHHE TPYOBI (opmymna Ilyaseitns). OcoOeHHOCTH TYpOYIEHTHOTO
JOBHKEHUS KUIAKOCTH. [lynbcanuu ckopocTel M JaBiieHUM. PacnpeneneHne OCpeaHEHHBIX CKOPO-
creil o ceuenuto. [lorepu Hamopa B TpyOax. 3aBHCUMOCTh MOTEPU HAIOpa OT PEKUMA JIBHIKCHUS
KHUIKOCTH. OCHOBHBIE (DOPMYJIBI ISl OTPEAEICHUsl MoTeph Hamopa mo jHe. @opmyna Jlapeu u
K03 uIKEeHT noTepb Ha TpeHue no JumHe (koapdumment Japcu). LllepoxoBaTocTh CTEHOK: abco-
JIOTHAsA U oTHOcuTenbHast. TypOyneHTHOe Sapo MOTOKa M MPUCTEHHBIM JaMUHAPHBINA Cioil TypOy-
JICHTHOM TOTOKE. [ MpaBInvecKku Iiajkue U IepoxoBaTbie TpyObl. 30HbI conpoTuBieHus. lomy-
SMIIMUPUYECKUE U SMIUpPUYECKUE (QOPMYIbl JJsl ONpenaeneHuss Kod(pPHUIMEeHTa THIPaBINIECKOTO
TpeHUsT A B pa3jIMYHBIX 30HAX COMPOTHUBIEHHA. [ MapaBiamueckoe ompenencHue KodpduuueHTa
Hapcu A. @opmyna Lle3u. Ces3p Mexay kodpourrentom lapcu A u koappunuentom Llesn C.

Iloopazoen 1.5. OcHOBHBIE BUJIBI MECTHBIX COMPOTHUBIEHUNA. KOa(h(HIIMEHT MECTHBIX MOTEPD.
MecTHbIe TIOTEpH Haropa mpy 0OoNbIINX Ynciax PeitHonbaca. BHesanHoe pacimpenue Tpyos! (Teope-
Ma bopna). MectHble noTepu Hamopa Hpu ManlbIX yuciax PeifHonbaca. B3aumHoe BIMsIHME MECTHBIX
CONPOTHUBJICHUH.

Iloopa3zden 1.6. OCHOBBI TEOPUH THIPABINYCCKOTO MONO0M. MoaenupoBaHUe TUAPABIMYC-
CKHUX SIBJICHUM.

Iloopa3zoen 1.7. Ucteuenune XUAKOCTH U3 OTBEPCTUH M HacagoK. VcTeueHue sKuaKOCTH U3 OT-
BEpPCTUil B TOHKOM CTEHKE MPU MOCTOSHHOM Harope. KoadduimenTs! cxxatus, ckopocTH, pacxoaa. Hc-
TEYEHUE KUIKOCTH 4epe3 LWIMHApUYeCKui Hacanaok. Hacaaxu pasimynoro tumna. Mcreyenue npu ne-
PEMEHHOM HaIope.

Iloopa3zoen 1.8. 'mapaBiauueckuii pacuer TpyoonpoBoaoB. OCHOBHOE pacyeTHOE ypaBHEHHE
npocToro Tpybornposoaa. OCHOBHBIE pacueTHbIe 3a1auu. [loHaTHe 00 onpeneneHn SKOHOMUYECKU
HaWBBITOJHEHIIET0 AuaMeTpa TpyoomnpoBoaa. Cudonnslil Tpydonposos. [locnenoBarensHoe u na-
paleNnbHOe COeAMHEHNE TPYOOonpoBooB. ClokHBIE TPyOOTIPOBOBL. SIBICHHE TPYyOOIPOBOIHOTO
ynapa. @opmyna H.E. XKykosckoro mist npsimoro ynapa. Ilonstue o Henpsimom yaape. CrocoOsl
ocnalieHus: TuapaBiIMueckoro ynapa. IIpakTudyeckoe MCIONb30BaHUE THAPABINYECKOTO yAapa B
TEXHHUKE.

Paszoen 2. HACOCBL

Iloopazoen 2.1. Jlonactasle Hacocsl. O6mue cBeaenus. Kinaccudukarus J0nacTHbIX HACO-
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coB. [Ipunimn paeiictBust HacocoB. OCHOBHBIE MapaMeTpbl HACOCOB: Mojaya (pacxo/), HAMop, MOLI-
HocTb, KITJI. OCHOBBI T€OpHUHU JIOTTACTHBIX HACOCOB. [enTpoOexubie Hacockl. [IpuHIIUTT AeHCTBUSL
U CXeMbl IIEHTPOOESKHBIX HACOCOB. YpaBHeHHe Jinepa. Teopermueckuil Hamop Hacoca. Bnusiaue
qlcia JIONAaToK Ha TEOpeTHdeckuid Harop Hacoca. [lone3nsiil Hanop. Onpenenenue Harnopa IeicTBY-
foiero Hacoca. Tpebyemsrit Hariop. [lotepu sHeprun B Hacoce. KoadduimeHTs! mone3Horo neicTBus
Hacoca. XapaKTepUCTHUKa IIEHTPOOSKHBIX HacOCOB. OCHOBBI TEOPUH MOJIO0HS U GOPMYJIBI ITepecyeTa.
KoaddurmenTs! ObICTPOXOTHOCTH U THITBI JIOMACTHBIX HACOCOB. JKCIUTyaTallMOHHBIE PACYETHI JIO-
nacTHbIX HacocoB. HacocHele ycranoBku. PacueTs! TpyOompoBoia ¢ HacocHO# monaueil. Onpenene-
Hue paboueii Toukn Hacoca. PerynupoBanue noaauu. [locnenoBarensHble U MapaviedbHbIE COEUHE-
Hus HacocoB. KaBuranus B I0acTHBIX HacocaxX. KaBUTallMOHHBIE XapaKTEPUCTUKH.

Iloopazoen 2.2. BuxpeBble Hacocbl. CxeMa BUXPEBOTO HAcOCa, MPUHLMUI JEHCTBHS, Xapak-
TEPUCTUKH, 00JIACTH IPUMEHEHHS.

Iloopazoen 2.3. O6beMHble Hacockl. [IpuHIMIBL AelicTBUs, oOImMe CBOMCTBA U Kiaccuu-
Karusi. [lopiiHeBble U TUTYHXKEpHBIE HACOCHI. Y CTPOIMCTBO M 00JACTH MPUMEHEHUS MOPIIHEBBIX U
IUTYH)KEpHBIX HacocoB. MHaukaropHas nuarpamma. KITJ[ moprineBbix HacocoB. I'paduku nmogaun u
crocoObl UX BbIpaBHUBaHMs. J{nadparMeHHbIe HACOCHL.

Iloopa3zoen 2.4. Potopuble Hacochl. Kiaccudukanus poTOpHBIX HACOCOB, OOIINE CBOWCTBA U
001acTH MpUMEHEHUs. Y CTPOMCTBO M OCOOCHHOCTH POTOPHBIX HACOCOB PA3IMYHBIX THUIOB: a) PO-
TOPHO-TIOPIIHEBHIX; 0) MIACTMHYATHIX (IMMOEPHBIX); B) MIECTEPEHHBIX; I') BUHTOBLIX. ONpeneicHme
pabounx oO6bemoB. [logaua u e€ paBHOMEPHOCTh. XapaKTEepUCTUKH HACOCOB. PerymupoBaHue mo-
naun. Pabora Hacoca Ha TpyOOIIPOBOI.

Pazoen 3. OBbEMHBIH T'HJPOITPHBO].

Iloopazoen 3.1. OcnoBuble noHsATHs. [IpuHIMD nelicTBUS 00beMHOTO TUAponprBoaa. Kiac-
cudukanys 00beMHBIX TUAPOTIPHUBOJIOB 110 XapaKTePy ABMXKEHUS BBIXOJHOTO 3BEHA M IPYTUM IIPH-
3HaKaM. DJIEMEHThI TUAPONPHUBOJIA (TUAPOIBUTATENHN, THAPOANTAPATYPHL, (PHIBTPHI, THIPOAKKYMY-
JSTOPBI, TUAPOIUHUN). Paboune 5KMaKoCTH, MPUMEHsIEMbIE B THAPOTIPHUBOIAX.

Iloopazoen 3.2. I'maponsurareny. CUJIOBbIE THAPOJBUraTENM, UX Ha3HAuUCHHE U YCTPOM-
cTBO. Pacuer rugporminaapos. [loBopoTHbIe rugpoaBUraTeny. POTopHble THAPOABUTATENN — TUA-
poMoTopbl. OOpaTUMOCTh POTOPHBIX HACOCOB M TUAPOMOTOPOB. [ HAPOMOTOpPHI POTOPHO-
MIOPUIHEBBIX, MIECTEPEHHBIX U BUHTOBBIX TUIIOB. Pacyer KpyTsIero MOMEHTa U MOIITHOCTH Ha Bajly
ruzpomoropa. PerynupoBanue pabouero oobema. BoICOKOMOMEHTHBIE THPOMOTOPEI.

Iloopazoen 3.3. I'mapoamnmapaTypa W ApYyrue >JIeMEHTHl TruaponpuBoja. Kiaccudukanms
TUApOAaNnIapaToB M 3JEMEHTOB T'MApOaBTOMATUKU. PacnipenenutenbHble ycTpolicTBa. HasHaueHue,
MIPUHIMI JEHCTBUS U OCHOBHBIE THIBI (30JJOTHUKOBBIE, KpaHOBbIE, KianaHHble). Kinanansl. [Ipun-
LUI JCUCTBUS, YCTPOUCTBO M XapaKTEPUCTUKU. J[pocceslbHBIE YCTPOWCTBA, Ha3HAYECHUE ITPUHLUIT
JNEUCTBUS U XapaKTepUCTUKU. PUnbTpsl. [ uapoakkyMynsaTopsl. I'uaponuHun.

Iloopazoen 3.4. CxeMbl THIPOIIPUBOABI U CIIOCOOBI perynupoBanus. CXemMbl THAPOIIPUBOIA
C 3aMKHYTOM U Pa30MKHYTOH LUPKYJALHMEH, C APOCCENBHBIM U 00BEMHBIM PETYIMPOBAHHEM CKOPO-
ctu. CpaBHEHHE PA3IMYHBIX CIOCOOOB PEryIUpOBaHMS CKOPOCTH THIPOIPUBO/IA.

Iloopazoen 3.5. IlneBmonpuBos. ['a3 kak pabouee Teno MHEBMOINpPHUBOAA. MICTOUHUKHN CKa-
Toro raza. OCHOBHBIE DJIEMEHTBI M CXEMbI ITHEBMOIIPUBOJOB. [IHEBMaTHUYECKHE MCIOJHUTENbHBIE
YCTpOIICTBa, pacHpelenuTeNbHas U perylupyomas amnmnaparypa. IIlHeBMaTHueckue ABUTaTENu.
ITHeBMaTHYECKUI NPUBOJ C NOPIIHEBBIM JBUTaTEIEM U APOCCEIbHBIM peryaupoBaHueM. IIHeBma-
TUYECKUE TPUBOJIBI C POTOPHBIMH U TYPOMHHBIMH ITHEBMOIBUTATEIISIMHU.
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4.2. PacnipeesieHue KOHTAKTHOM U CaMOCTOSITeJIbHON padoThI IPH MOATOTOBKE K 3aHATUIM
10 noApasaeIaM

4.2.1. Ounas popma oOydeHus

KonraktHas paborta

Pasnensl, noxpasaesnsl IUCIUIUIMHBI CP

JIEKIIAN JI3 113

Paszoen 1. 'H/IPAB/IHKA. S) 10 - 21,5

Iloopa3zoen 1.1. OcHOBHBIE (U3NYECKUE CBONCTBA JKHUIKOCTEH.
Omnpenenenne xunkoctu. Cuibl, JEMCTBYIOIINE HA >KMJIKOCTb.
JlaBiieHne B JKUJIKOCTH. YJEIbHBIM BeC, INIOTHOCTh, CXKHMae-
MOCTh, TeMIepaTypHoe pacuiupeHue. 3akoH Heiotona mms| 0,5 - - 3,5
YKUJIKOCTHOTO TpeHUs. Bsa3kocTb. HEHbIOTOHOBCKME KUJIKOCTH.
Mogeny uacanbHOM KUIAKOCTH. JlaBI€eHHE HACBIIEHHOIO mapa
KUJIKOCTU. PacTBOpeHUE ra3oB B KUIKOCTH.

Iloopaszoen 1.2. Tuapocratuka. CBOICTBa JaBJICHUS B HEIO-
JNBWKHOM SKMAKOCTH. Buabsl TIuApaBIWYECKOro J1aBJICHHUS.
VYpaBHeHue Oinepa paBHOBecUsl KUAKOCTU. MIHTerpupoBaHue
ypaBHeHuil Oinepa. IloBepxHoctu paBHOro apasineHus. CBo-
00/Hasi TOBEPXHOCTH >KUAKOCTH. OCHOBHOE ypaBHEHHE T'HJIPO-
cratuku. 3akoH Ilackamns. [TpuGopsl st U3MEpEHUs JaBJICHUS.
Cunbl gaBieHUS KUAKOCTH Ha 1uiockue mnosepxHoct. Llentp | 0,5 4 - 4
JABJIEHUS U OINPEAETICHUE €r0 KOOpJAUHAT. DIIOphl JaBICHUE U
UX UCIIOJB30BAHKE ISl ONPEJCIICHUS CUJIbI U LIEHTpa JaBJICHUS
Ha IUIOCKYIO TPSMOYTOJbHYIO MOBEPXHOCTb. [ MapocraTuye-
ckuii mapanokc. Cuiia 1aBJI€HUS KUIKOCTH HA KPUBOJIMHEIHBIE
(munuHApUYeckne) nmoBepxHocTu. Teno naBneHus. 3akoH Ap-
xuMmeaa. ITnaBanue tea. OTHOCUTEIBHBIN TOKOM KUIKOCTH.

Iloopazden 1.3. Kunematuka W AWMHAMHKA >KUIKOCTH. BHIBI
JBUKEHUS KMAKOCTH. OCHOBHBIE NOHSTHS KUHEMAaTHKHU KHUJ-
KOCTH: JIMHUSI TOKa, TpyOKa TOKa, CTpYyiKa, KHBOE CEUYCHHE,
pacxon. Ilotok »xuakoctu. MecTHass U CpeaHsis CKOPOCTH.
VYpaBHeHHe MocTosHCTBa pacxona. JAuddepennuansasie ypas-
HEHHUs JBUKECHUS UACAIBHOU JKUJIKOCTU. YpaBHeHUE bepHyiu
JUIsl YCTAaHOBUBILIETOCS IBWKEHUs HIeanbHOM xkuaxoctu. [lom-
HBIM TUIPOJMHAMHUYECKHUI Hanop. I'eoMerpuyeckuii U dHepre-
TUYECKUH CMBICT BceX ero coctaBisromux. Koaddumment ku-
HETUYECKOW JHEPruu. YpaBHeHUE bepHyiu mis moToka Bs3-
KO xuakoctu. CBs3b MEXIY CKOPOCTBIO U T'MAPOJMHAMUYE-
CKUM JaBlieHHeM. [paduueckoe mpeacTaBiICHUE YpaBHEHHS
bepnymu. IIse3omerpudeckas U HanopHas JMHUM. | napasiu-
YECKUH U IIbe30METPUYECKUN YKIOHBI. IIpakTuueckoe nmpume-
HeHue ypaBHeHMs bepHyinnu (Bomomep BeHtypa, pacxomomep-
Has 11aiiba).

Iloopaszden 1.4. PexxuMbl ABWKEHUS KUAKOCTU. | mapaBmude-
ckue conpoTuBieHUs. OCHOBBI THIPABIMYECKOrO IMOJ00US.
JlamuHapHbIi U TypOyJICHTHBIM PEKUM JABHKEHHS KHJIKOCTH.
Uucno Peiinonpaca. PacnpeneneHue CKOpOCTEM MO CEYEHUIO
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Kpyryioil TpyOsl mpu TaMuHapHOM pexume. [loTepu Hamopa Ha
mupuHe 1o JumHe Tpyosr (hopmyna [lyaseitns). OcoGeHHOCTH
TypOyJIEHTHOTO IBMKEHUS >kuaKocTu. [lynpcanmu ckopocTeii n
JaBiaeHui. PacrpeneneHne OCpPEIHEHHBIX CKOPOCTEHM IO ceye-
nuto. Ilotepu Hanopa B TpyOax. 3aBUCHMOCTh MOTEPU HAMopa
OT peXuma JBWKEHUs XKUIKOCTH. OCHOBHBIE (GOPMYIBI IS
oIpeleeHus oTeps Hanopa 1o jumHe. @opmyna lapcu u Ko-
>puIMeHT noTepb Ha TpeHue 1o jmHe (Kodddunument ap-
cu). lllepoxoBaTtocTh CTEHOK: aOCOJIFOTHAsE W OTHOCHTEIbHAS.
TypOynenTHoe sApo MOTOKA M MPUCTSHHBIN JJAMUHAPHBIN CIIOH
TypOyJIeHTHOM TOTOKe. [ MapaBiIruecKy IIIaJKue U IIepoXOBa-
Thle TPYObI. 30HBI conpoTuBieHus. [loxysaMnupuueckue u M-
nupudeckue GopMyIbl s onpeaeneHus Kodh(uiueHTa ruj-
PaBIMYECKOTO TPEHHUS A B Pa3IUYHBIX 30HAX COMPOTHUBICHHUSL.
IunpaBmuueckoe onpenenenne kodhdunuenta Hapcu A. Dop-
myna Ille3n. Cesa3p Mexay kodddunmentom lapcu A u ko3¢h-
¢urmentom [lesu C.

Iloopazoen 1.5. OcHOBHBIE BUJIBI MECTHBIX conpoTHBiIeHH. Ko-
sduimentT MecTHBIX TOTEepb. MeCTHBIE MOTEpH HAmopa HpH
Oonbmux uucnax PeliHonbaca. BuesamHoe pacuuperue TpyOb
(reopema bopna). MecTHble noTepu Hamopa IpU MalbIX YHCIAX
Pelinosnpaca. B3anMHOE BIMSIHUE MECTHBIX COITPOTUBIICHUIA.

0,5

Iloopazden 1.6. OCHOBBI TEOpUH TUAPABIMYECKOTO TOAOOMS.
MopaenupoBaHue THIPABIUYECKUX SIBIICHUM.

0,5

Iloopa3zoden 1.7. Vcreuenne ®UIKOCTH U3 OTBEPCTUI U HACAJIOK.
Hcreuenne )uaKOCTH U3 OTBEPCTUN B TOHKOW CTEHKE IIPU ITOCTO-
saHoM Hanope. KoaduumenTs cxarus, ckopoctu, pacxona. Hc-
TEYECHHE KUAKOCTH Yepe3 UMWIMHAPUYECKH Hacanok. Hacaaku
paznuyHoro Tumna. Mcredenue mpu nepeMeHHOM Harope.

0,5

Iloopaszoen 1.8. TunpaBnuueckuii pacuer TpydbonpoBoaoB. Oc-
HOBHOE pacueTHOE ypaBHEHHE MpocToro Tpyodomposona. Oc-
HOBHBIE pacueTHbIe 3a7a4H. [loHsTHE 00 ONpeneneHn SKOHO-
MUYECKH HaWBBITOJHEHIIEro auamerpa TpybompoBoga. Cu-
¢dounelii TpybompoBoa. IlocienoBarenbHoe W MapasuieNbHOE
coeuHeHue TpyoomnpoBooB. CioxHbIe TpyOOnpoBObl. SIBITe-
Hue TpybonpoBoanoro yaapa. @opmyna H.E. )KykoBckoro ams
npsiMoro yaapa. Ilonsitue o Henpsimom ynape. Crioco6b! ocia0-
JICHUS TUApABINYECcKOro ynapa. [IpakTndyeckoe nCHoap30BaHNe
THJIPABIMYECKOTO y/1apa B TEXHUKE.

0,5

Paszoen 2. HACOCBI.

10

16

Iloopaszoen 2.1. Jlonactaeie Hacocel. OOmme cpenenus. Kiac-
cu(uUKaIys JONacTHHIX HacocoB. [IpuHIMI nelicTBHS HACOCOB.
OcCHOBHBIE MapaMeTpbl HACOCOB: M0Aa4a (pacxon), Harop, MOII-
HoCTb, KITJI. OCHOBBI TE€OpHH JIOMACTHBIX HACOCOB. entpo-
OexHble Hacochl. [IpuHIIMT AEHCTBUS M CXEMBI IIEHTPOOESKHBIX
HAcocoB. YpaBHeHHMe Oinepa. TeopeTHueckuil Hamop Hacoca.
BinsiHue 4ucna JIonmaTox Ha TEOPETHUYECKU Harop Hacoca. Ilo-
ne3Hblil Hanop. OnpeneneHue Harmopa JAEHCTBYIOLIETO0 Hacoca.
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Tpebyewmsiii Hanop. [lotepu sHepruun B Hacoce. KoadhdunmeHTsr
MOJIE3HOTO JIEUCTBHs HAacoca. XapaKTepPUCTHKA LEHTPOOEKHBIX
HacocoB. OCHOBBI TeopHH MOA00US U GopMysbsl nepecyera. Ko-
3G GUIMEHTH OBICTPOXOJHOCTH M THITBI JIOTIACTHBIX HACOCOB.
DKCIUTyaTallMOHHBIE PacyeThl JIONMACTHBIX HacocoB. HacocHble
ycTaHOBKU. PacueTsl TpyOompoBoja C HACOCHOW TOJayen.
Onpenenenne paboueil Touku Hacoca. PerynupoBaHue mojauu.
[TocnenoBarenbHbIe M NMapajuieibHbIe COeTMHEHUs HacocoB. Ka-
BUTALMSl B JIOTIACTHBIX HacocaX. KaBHTaIMOHHbBIE XapakTepH-
CTHKHU.

Iloopasoen 2.2. Buxpesble Hacockl. Cxema BUXPEBOTO HAcOCa,
MIPUHIIAI JEHCTBUS, XapaKTEPUCTHKU, 00JIACTH TPUMEHEHUSI.

Iloopa3zoen 2.3. O6bemuble Hacochl. [IpuHIUNBI neiicTBUs, 00-
mue cBoiicTBa M Kiaccudukaiys. [lopiHeBbie U MIyH)XepHbIE
HACOCBHL. YCTpPOMCTBO M 00JACTH NMPHUMEHEHHs MOPLIHEBBIX U
IUTyHXXEpHbIX HacocoB. MuaukartopHas muarpamma. KIIJ]
MOPIIHEBBIX HAcOCOB. I'paduku mogaum u crnocoObl WX BBIPAB-
HuBaHus. JlnadparmMeHHbie HACOCHI.

Iloopa3zoen 2.4. PotopHble Hacocsl. Knaccugpukaus poTOpHBIX
HAcOCOB, 0o0IIMe CBOWCTBA M 00JACTH NMpPUMEHEHHUs. YCTpOW-
CTBO M OCOOCHHOCTH POTOPHBIX HACOCOB PA3IMUYHBIX THIIOB: Q)
POTOPHO-TIOPIIHEBHIX; 0) IIIACTHHYATHIX (IIMOEPHBIX); B) IIE-
CTEpPEHHBIX; I') BUHTOBBIX. OmpexaeneHue pabounx 0OBEMOB.
Ilopaya u €€ paBHOMEPHOCTB. XapaKTEpUCTUKHU HACOCOB. Pery-
nupoBaHue nogayn. Pabora Hacoca Ha TpyOOIIPOBO/I.

Pazoen 3. OBbEMHBIH T'HJPOITPHBO].

12

Iloopazoen 3.1. OcnoBuble noHsATH. [Ipuniun neiictBus 00b-
eMHOro ruzaponpuBoaa. Kimaccudukarmst 00beMHBIX THAPOIPHU-
BOJIOB 10 XapakTepy ABHKCHHUS BBIXOIHOTO 3BEHA W JIPYTUM
NpU3HAKaM. DJIEMEHTBI THAPONpHBOJA (THAPOABUTATENHN, THA-
poanmaparypbl, GUIBTPBI, THAPOAKKYMYIISTOPHI, THAPOIUHUN).
Paboune »uIKOCTH, IPUMEHSIEMbIC B TUAPOIIPUBOJIAX.

0,5

Iloopasoen 3.2. Tunponsurarenu. CHIOBBIE THAPOIBUTATEIH,
UX Ha3Ha4YeHue U ycTpoucTBo. Pacyer rugpounnuuapos. [lo-
BOPOTHBIE TUAPOABUraTead. POTOpHBIE THIPOABUIaTENH — TH/-
poMoTopbl. OOpaTUMOCTH POTOPHBIX HACOCOB U THAPOMOTOPOB.
I'uapoMOTOpBl POTOPHO-TIOPIIHEBBIX, IECTEPEHHBIX U BUHTO-
BBIX THIIOB. Pacyer KpyTsIero MOMeHTa U MOIIIHOCTH Ha Bajy
ruzpomoropa. PerynupoBanue pabouero oobema. Beicokomo-
MEHTHBIE THAPOMOTOPBI.

0,5

Iloopa3zoen 3.3. I'mapoanmnapaTypa U Ipyrue 3JIeMeHThI THAPO-
npuBoaa. Kinaccudukanys ruipoanmnaparoB 1 3JI€MEHTOB THI-
poasromatuku. Pacnpenenurensusie ycrporicrsa. Hasnauenue,
MIPUHIMI JEHCTBUSA U OCHOBHBIE THUIIBI (30JJOTHUKOBBIE, KPAHO-
Bble, Kiananuelie). Kimanansl. [TpuHun geiictBus, ycTpoiicTBO
U XapaKTEPUCTHUKU. IpoccenbHbIE YCTPOUCTBA, HA3HAYCHUE
IIPUHLIAI JEUCTBUS U XapaKTEPUCTUKU. PUIbTPLL. [ HApOaKKy-
MyJSTOpBL. ['naponunum.

Iloopaszoen 3.4. Cxembl TUAPOTIPUBOABI U CIIOCOOBI PETYIUPO-
BaHHA. CXeMbl THAPONPHUBOJA C 3aMKHYTOH M Pa3OMKHYTOMH
IUPKYJSIINCH, ¢ JPOCCENBHBIM M OOBEMHBIM PETYJIUPOBAHUEM
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ckopoctu. CpaBHEHHE Pa3IUYHBIX CIIOCOOOB PETYIHUPOBAHUS
CKOPOCTH T'MIPOINPUBOJIA.

Iloopaszoden 3.5. ITueBmonpuBoA. ['a3 kak pabodee TenO MHEB-
MornpuBoa. ctounnku cxaroro raza. OCHOBHBIE 3JIEMEHTHI U
CXeMbl TTHEBMOINPHUBOJIOB. [[HEBMAaTUUECKHE HCIIOTHUTEIbHBIC
YCTPOMCTBA, paclpelenuTeNbHas U Peryupytonias ammapary-
pa. ITneBmatnueckue nsurarenu. IIHeBmMarnueckuii mpuBoj C
MOPILIHEBBIM JIBUTATENIEM U JPOCCEIbHBIM PETyIMPOBAHUEM.
[THeBMaTHYeCKUE TPHUBOJBI C POTOPHBIMH U TYpOMHHBIMHU
MTHEBMO/IBUTATEIISIMH.

Bcero

14

26

49,5

4.2.2. 3aounas popma oOyueHn

a)

P%HCHBI, noapa3aciibl JUCIATUTAHBL

KonraktHas paborta

JICKITUH

13

I13

CP

Paszoen 1. 'H/IPAB/IHKA.

2

4

37,5

IHloopaszoen 1.1. OcHOBHBIE (U3NYECKUE CBOMCTBA JKHUIKOCTEH.
Onpenenenne xunkoctu. Cuibl, JEMCTBYIOIINE HA >KMIKOCTb.
JlaBaeHue B KUAKOCTU. YJIeJIbHBIA BEC, TIOTHOCTh, CKMMae-
MOCTb, TeMIlepaTypHoe pacuiupeHue. 3akoH HproToHa aiis
YKUJIKOCTHOTO TpeHUs. Bsa3kocTb. HEHbIOTOHOBCKME HKUJIKOCTH.
Mogeny uacanbHOM KUIKOCTH. JlaBIEHHE HACBIIIEHHOIO mapa
KUJIKOCTU. PacTBOpeHuE ra30B B )KUIKOCTH.

0,5

4,5

Iloopaszoen 1.2. Tuapocraruka. CBOICTBa JaBJICHUS B HEIO-
JNBWKHOM SKMAKOCTH. Buabsl TUApaBIWYECKOro JIaBJICHHUS.
VYpaBHeHue Oinepa paBHOBecUs KUAKOCTU. IHTerpupoBaHue
ypaBHeHuil Oinepa. IloBepxHoctu paBHOro apasineHusi. CBo-
00/Hasi TOBEPXHOCTH >KUAKOCTH. OCHOBHOE ypaBHEHHE T'HJIPO-
cratuku. 3akoH Ilackamns. [TpuGopsl st U3MEpEHUs JaBJICHUS.
Cunsl naBieHMs KUOAKOCTH HAa IUIOCKHE NMOBEPXHOCTHU. LleHTp
JABJICHUS U OINPEAETICHUE €r0 KOOpJAUHAT. DIIOphl JaBICHUE U
UX UCIIOJB30BAHKE ISl OTPEJCICHUS CUJIbI U LIEHTPa JaBJICHUS
Ha IUIOCKYIO IPSAMOYIOJBHYIO IIOBEPXHOCTh. ['mapocraruye-
ckuii mapanokc. Cuiia 1aBJICHUS KUIKOCTH HA KPUBOJIMHEIHBIE
(munuHApUYeckrue) nmoBepxHocTu. Teno naBneHus. 3akoH Ap-
xuMeaa. ITnaBanue tea. OTHOCUTEIBHBIN TOKOM KUIKOCTH.

0,5

Iloopazden 1.3. Kunematuka W AWMHAMHKA >KUJKOCTH. BHIIBI
JBUKEHUS KMAKOCTH. OCHOBHBIE NOHSTHUS KUHEMAaTHKHU KHJI-
KOCTH: JIMHUSI TOKa, TpyOKa TOKa, CTpYyiKa, HBOE CEUYCHHE,
pacxoxa. Ilotok »xuakoctu. MecTHass U CpeaHsis CKOPOCTH.
VYpaBHeHHe MOCTOSHCTBa pacxona. JAuddepennuansasie ypas-
HEHHUs JBUKECHUS UACAIBHOU JKUIKOCTU. YpaBHeHUE bepHyiu
JUI yCTAaHOBUBLIETOCS JBW)KEHMSI MIeabHOM kuakoctu. Iloi-
HBIM TUIPOJMHAMHUYECKHUI Hanop. I'eoMerpuyeckuii U dHepre-
TUYECKUI CMBICT BCeX ero coctaBisromux. Koaddumment ku-
HETUYECKOU JHEPruu. YpaBHeHUE bepHylu 1 NmoToKa Bs3-

0,5

KO kuakoctu. CBs3b MEXIY CKOPOCTBIO U T'MAPOJMHAMUYE-
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CKUM JaBiieHHMeM. [paduueckoe mpeicTaBiICHUE YpaBHEHHS
bepunymu. IIse3omerpudeckas U HaropHas JMHUM. | napasiu-
YECKUH U Ibe30METPUYECKUN YKIOHBI. IIpakTuueckoe nmpume-
HeHue ypaBHeHMs bepHynnu (Bomomep BeHtypa, pacxomomep-
Has 11aiiba).

Iloopazoen 1.4. PexxuMbl BUKEHUS KHUIKOCTU. [ 'mapaBinye-
ckue conpoTuBieHUs. OCHOBBI THIPABIMYECKOTO IMOJ00US.
JlamuHapHbIi U TypOYyJICHTHBIM PEKUM ABHKEHHS KHJIKOCTH.
Uucno Pelinonpaca. PacnpeneneHue CKOpOCTEM MO CEYEHUIO
Kpyrioil TpyOsl mpu aMuHapHOM pexume. [loTepu Hamopa Ha
mupuHe 1o JumHe Tpyosr (hopmyna [lyaseitns). OcoGeHHOCTH
TypOyJIEHTHOTO IBMKEHUS >KUAKOCTH. [lynbcanmu ckopocTeii n
JaBieHui. PacnpeneneHne OCpPEIHEHHBIX CKOPOCTEHM IO ceye-
nuto. Ilotepu Hanopa B TpyOax. 3aBUCHMOCTH MOTEPU HANopa
OT peXuMa JBWKEHUS XKUIKOCTH. OCHOBHBIE (QOPMYIBI ISt
OIpeleeHus NoTeps Hanopa 1o jummHe. Popmyna lapcu u Ko-
> uIMeHT noTeps Ha TpeHue mno juHe (kodddunument ap-
cu). lllepoxoBaTtocTh CTEHOK: aOCOJIFOTHAsE W OTHOCHTEIbHAS.
TypOyneHnTHoe SApo MOTOKA M MPUCTSHHBIN JJAMUHAPHBIN CIIOH
TypOyJIeHTHOM TOTOKe. [ MapaBiIruecKy IIIaJKue U IIepoXOoBa-
Thle TPYObl. 30HBI cONMpoTUBIEHUs. [lomyaMnupuueckue u M-
nupudeckre GopMyIbl JJsl onpeaeiacHus: KodphuimeHTa Tui-
PaBIMYECKOTO TPEHHUS A B Pa3IUYHBIX 30HAX COMPOTHUBICHHUSL.
IunpaBmuueckoe onpenenenne kodhdunuenta Hapcu A. Dop-
myna Ille3n. Cesa3p Mexay kodddunumentom lapcu A u xo3¢-
¢urmentom [lesu C.

0,5

Iloopazoen 1.5. OcHOBHBIE BUJIBI MECTHBIX conpoTHBieHuH. Ko-
sduimenT MecTHBIX TOTEepb. MeCTHBIE MOTEpH Haropa HpH
Oonbx uucnax PeliHonbaca. BuesamHoe pacumuperue TpyOb
(reopema bopna). MecTHele noTepu Hamopa IpU MalbIX YHCIAX
Pelinosnpaca. B3anMHOE BIMSIHUE MECTHBIX COITPOTUBIICHUIA.

Iloopazden 1.6. OCHOBBI TEOpHM TUAPABIMYECKOTO TOAOOMS.
MopaenupoBaHue THIPABIUYECKUX SIBIICHUM.

Iloopa3zoden 1.7. Vcreuenne ®UIKOCTH U3 OTBEPCTUI U HACAJIOK.
Hcreuenne )uAKOCTH U3 OTBEPCTUN B TOHKOW CTEHKE IIPU ITOCTO-
saHoM Hanope. KoaduumenTs cxarusi, ckopoctu, pacxona. Hc-
TEYECHHE KUAKOCTH Yepe3 UWIMHAPUYECKH Hacanok. Hacaaku
pa3nuyHoro Tumna. Mcredenue rmpu nepeMeHHOM Harope.

Iloopaszoen 1.8. TunpaBnuueckuii pacuer TpydbonpoBoaoB. Oc-
HOBHOE pacueTHOE ypaBHEHHE MpocToro tpyodomposona. Oc-
HOBHBIE pacueTHbIe 3a7a4u. [loHsTHE 00 OmMpeneneHn SKOHO-
MUYECKH HaWBBITOJHEHIIero auamerpa TpybompoBoma. Cu-
¢dounplii TpybompoBoa. IlocienoBarenbHoe W MapauieNbHOE
coeuHeHue TpyoomnpoBooB. CioxkHbIe TpyOOIpoBOasl. SIBITE-
Hue TpyoonpoBoaHoro yaapa. @opmyna H.E. )KykoBckoro ams
npsmMoro yaapa. Ilonstie o Henpsimom ynape. Crioco6s! ocna0-
JICHUS TUApABINYECKOro ynapa. [IpakTndyeckoe nCHoabp30BaHKe
THJIPABIMYECKOTO y/1apa B TEXHUKE.
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Paszoen 2. HACOCBI.

25

Iloopaszoen 2.1. Jlonactaeie Hacocel. OOmme cpenenus. Kiac-
cu(uKays JONacTHHIX HacocoB. [IpuHIMI 1elicTBHS HACOCOB.
OcCHOBHBIE MapaMeTpbl HACOCOB: M01a4a (pacxon), Harop, MOII-
HocTh, KIIJI. OcHOBBI TEOpHY JIONACTHBIX HACOCOB. IenTpo-
OexHble Hacochl. [IpuHIIMT AEHCTBUS M CXEMBI IIEHTPOOESKHBIX
HAacocoB. YpaBHeHHe Oinepa. TeopeTHueckuil Hamop Hacoca.
BinsiHue 4ucna JIonmaToxk Ha TEOPETHUYECKU Harop Hacoca. Ilo-
ne3Hblil Hamop. OnpeneneHue Harmopa JAEHCTBYIOLIETO Hacoca.
TpeOyewmsiii Hanop. [lotepu sHepruu B Hacoce. KoadhdunmeHTsr
MOJIE3HOTO JIEUCTBHsI HAacoca. XapaKTEPUCTHKA LEHTPOOEKHBIX
HacocoB. OCHOBBI TeopHH MOA00US U GopMyssl nepecyera. Ko-
3G GUIMEHTH OBICTPOXOJHOCTH M THITBI JIOTIACTHBIX HACOCOB.
OKcIUTyaTallMOHHBIE pacyeThl JIONACTHBIX HacocoB. HacocHble
ycTaHOBKU. PacueTsl TpyOompoBoja C HACOCHOW TOJayen.
Onpenenenne paboueil Touku Hacoca. PerynupoBaHue mojauu.
[locnenoBarenbHble U NapaieNIbHbIE COEUMHEHUS HacocoB. Ka-
BUTALMSl B JIOTIACTHBIX HacocaX. KaBHTaIMOHHbBIE XapakKTepH-
CTHKH.

Iloopasoen 2.2. BuxpeBble Hacockl. Cxema BUXPEBOTO HAcOCa,
MIPUHIIAI JEHCTBUS, XapaKTEPUCTHKHU, 00JIACTH TPUMEHEHHUSL.

Iloopazoen 2.3. O6bemuble Hacochl. [IpuHIUMNBI neiicTBUs, 00-
mue cBoiicTBa M Kiaccudukaius. [lopiHeBbie U MIyHXepHbIE
HACOCBHL. YCTpPOMCTBO M 00JACTH NMPHUMEHEHHs TMOPIIHEBBIX U
IUTyHXXEpHbIX HacocoB. MuaukartopHas muarpamma. KIIJ]
MOPIIHEBBIX HACOCOB. I'paduku momaum u crnocoObl UX BBIPAB-
HuBaHus. [lnadparMeHHbIe HACOCHI.

Iloopa3zoen 2.4. PotopHsle Hacocsl. Knaccupukauss poTOpHBIX
HAcoCOB, 0o0mMe CBOWCTBA M 0OJACTH NMpPUMEHEHHUs. YCTpOW-
CTBO M OCOOCHHOCTH POTOPHBIX HACOCOB PA3JIMUYHBIX THIIOB: Q)
POTOPHO-TIOPIIHEBHIX; 0) IIIACTHHYATHIX (IIMOEPHBIX); B) IIE-
CTEpPEHHBIX; I') BUHTOBBIX. OmpexaeneHue pabouux 0OBEMOB.
Ilopaya u €€ paBHOMEPHOCTB. XapaKTEpUCTUKHU HACOCOB. Pery-
TupoBaHue nogadn. Pabora Hacoca Ha TPYyOOTPOBO/I.

Pazoen 3. OBbEMHBIH T'HJPOITPHBO].

15

Iloopazoen 3.1. OcuoBHble noHsATH. [Ipuniun nelictBus 00b-
eMHOro ruzaponpuBoaa. Kinaccudukarust 00beMHBIX THAPOIPHU-
BOJIOB 10 XapakTepy ABHXKCHUS BBIXOJHOTO 3BEHA U JAPYTUM
NpU3HAKaM. DJIEMEHTHI THAPONpHBOJA (THAPOABUTATENHN, THA-
poanmaparypbl, GUIBTPbI, THAPOAKKYMYIISTOPHI, THAPOIUHUN).
Paboune »uIKOCTH, IPUMEHSIEMbIC B THAPOIIPUBOJIAX.

0,5

Iloopasoen 3.2. Tunponsurarenu. CHIOBBIC THAPOIBUTATENH,
UX Ha3Ha4YeHue U ycTpoucTBo. Pacyer ruapounnuuapos. [lo-
BOPOTHBIE TUAPOABUraTed. POTOpHBIE THIPOABUTaTENH — TH/-
poMoTopbl. OOpaTUMOCTH POTOPHBIX HACOCOB U THAPOMOTOPOB.
I'uapoMOTOpBl POTOPHO-TIOPIIHEBBIX, IECTEPEHHBIX U BUHTO-
BBIX THIIOB. Pacyer KpyTsIero MOMEHTa U MOIIIHOCTH Ha Bajy
ruzpomoropa. PerynupoBanue pabouero oobema. Beicokomo-
MEHTHBIE THAPOMOTOPHI.

0,5

Iloopasoden 3.3. T'unpoanmnaparypa u Ipyrue J1eMeHThI THIPO-

0,5
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npuBoaa. Kinaccudukanys ruipoanmnaparoB 1 3JI€MEHTOB TH/I-
poasromatuku. Pactpenenurensusie ycrporicrsa. Hasnauenue,
MIPUHIMI JEHCTBUSA U OCHOBHBIE THIIBI (30JJOTHUKOBBIE, KPAHO-
Bble, Kiananublie). Kimanansl. [TpuHiun geiicTBus, ycTpoilcTBO
U XapaKTEPUCTUKU. IpocceabHbIE YCTPOKWCTBA, HA3HAYCHUE
IIPUHLIAII JEUCTBUS U XapaKTEPUCTUKUA. PUIbTPLL. [ HApOaKKYy-
MYJSTOpBL. ['naponuHum.

Iloopa3zoen 3.4. Cxembl TUAPOTIPUBOABI U CIIOCOOBI PETYIHUPO-
BaHHA. CXeMbl THAPONPHUBOJA C 3aMKHYTOH M Pa3OMKHYTOMH
UPKYJSIIKCH, ¢ JPOCCENBHBIM U OOBEMHBIM PETYJIUPOBAHUEM
ckopocT. CpaBHEHHE pa3IMYHBIX CIIOCOOOB pEryIHpPOBAHHS
CKOPOCTH THAPONPUBOJIA.

0,5

IHloopaszoden 3.5. ITueBmonpuBoA. ['a3 xak pabodee TenoO MHEB-
MornpuBoa. ctounnku cxaroro raza. OCHOBHBIE 3JIEMEHTHI U
CXeMbl ITHEBMOIPHUBOJIOB. [[HEBMAaTUUYECKHE HCIIOTHUTEIbHBIC
YCTPOMCTBA, paclpelenuTeNbHas U peryupyonias ammapary-
pa. ITneBmaTnueckue nsurarenu. IIHeBMarnueckuii mpuBoj C
MOPILIHEBBIM JIBUTATENIEM U JPOCCEIbHBIM PETyIUPOBAHUEM.
[THeBMaTHYeCKUE TPHUBOJIBI C POTOPHBIMH U TYpPOMHHBIMHU
MTHEBMOIBUTATEIISIMH.

Bcero

- | 715

4.3. [lepeyeHb TeM H Y4eOHO-MeTOAUYECKOr0 o0ecredeHns ISl CAMOCTOSTEIbHON padoThI

o0yuyawmuxcst
Ne | Tema caMOCTOSTEIILHOM YueObHO-METOJUYECKOE O0BéM, 1
n/n paboTsl obecrieueHue dopma
oOyueHus
OYHas | 3a04Has

1 | OcnoBuble  ¢usmuyeckue | llrepernnuxt . B. I'mppaBnuka: yueOHUK mus | 2,5 4,5

CBOMCTBA KHUJIKOCTEH. | CTYJEHTOB BY30B, oOyJaromuxcs o

OrmpenienieHne  SKUIKOCTH. | HAIIPABICHUSIM MOJITOTOBKH TUTIIIOMUD.

Cunpl, NEHCTBYIOIME HA | CICHUANNCTOB B 00NacTH  TEXHUKH |

KUOKOCTh. JlaBineHwe B | TexHONOTHH, cel. W puIO. xo03-Ba / . B.

KUIKoCcTH. Y aenbHbli Bec, | Lltepennuxt - M.: KomnocC, 2008 — C.11-25.

IJIOTHOCTh, CXKUMAEMOCTb,

TEMIIEpaTypHOE pacIIupe-

Hue. 3akoH Hprorona mig

KUJIKOCTHOTO TpPEHHUSL.

Bsskocte.  HeHbrOTOHOB-

CKHE XHUIKOCTU. Mogenb

HAcaIbHOMN JKUJIKOCTH.

JlaBiieHne HACBIIIIEHHOTO

napa xKuiakoctu. Pactso-

PEHHE Ta30B B KUIKOCTH.
2 | Ilpubopsr s wm3mepe- | lrepernmuxt . B. I'mapaBnuka: yueOHUMK Uist 4 6

HUS JaBJIEHUS. 3aKOH | CTY/ACHTOB BY30B, o0yyarommxcs 1o

Apxumena.  IlnaBanue | HampaBIeHUSIM MOJITOTOBKU TATUIOMHUD.

TeJL. OTHOCHUTENBHBIN | CHEIHATNCTOB B 00JIaCTH TEXHUKH M TEXHOJIOTHH,

ITOKOM JKUJKOCTH. cen. u poi0. xo3-Ba / JI. B. Illtepennmuxt - M.:
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KonocC, 2008 — C.33-42.

Huddepenunanbubie
yYpaBHEHUs  JIBIXKCHUS
HUJeaJIbHOM KUIKOCTH.

Mrepenmuxt Jl. B. I'mapaBnuka: yueOHUMK Uist
CTYZIEHTOB BY30B, o0yyarommxcs 1o
HalpaBJICHUSM IIOJITOTOBKU JUTLIOMUP.
CTICIIMAITICTOB B OOJIACTH TEXHUKU U TEXHOJIOTHUH,
celn. u poi0. xo3-Ba / JI. B. Illtepennuxrt - M.:
KonocC, 2008 — C.35-54.

OcHOBBl  THIpaBIHYE-
ckoro monobusi. Pacmpe-
JIEJIEHUE CKOPOCTEH 0
CEUCHHIO KPYTJION TPyObI
P JIAMUHAPHOM PEXKHU-
Me. OcoOGeHHOCTH Typ-
OYJICHTHOTO  JIBMIKCHHS
xunkoctu. I[lynecanuum
CKOpOCTEW W J1aBJICHUM.
Pacnipenenenne  ocpen-
HEHHBIX CKOpPOCTEW IO
CEUCHHUIO.

Mrepenmuxt Jl. B. I'mapaBnuka: yueOHUK [Uist
CTYZIEHTOB BY30B, o0yyarommxcs 1o
HalpaBJICHUSIM IIOJITOTOBKU JUTLIOMUP.
CTICIIMAITICTOB B OOJIACTH TEXHUKU U TEXHOJIOTHUH,
celn. u poi0. xo3-Ba / JI. B. Illtepennuxrt - M.:
KomnocC, 2008 — C.110-124.

OcHOBHBIC BHJIBI MECTHBIX
conporuBiieHuid. Koadpdu-
LIUEHT MECTHBIX TIOTEPB.
MecTHBIE TOTEpH Hamopa
npu  OONMBIIMX  YHMCIIAX
Petinonbnca.  BHesamHoe
pacupenue Tpyobl (Teo-
pema bopma). MectHble
MOTEepPHU HANopa Mpy MajIbIx
yucnax Pelinonbaca. Biza-
WMHOE BIJIUSHUE MECTHBIX
COIPOTHBIICHUI.

Mrepenmuxt Jl. B. I'mapaBnuka: ydeOHUMK [Uist
CTYZIEHTOB BY30B, o0yyarommxcs 1o
HalpaBJICHUSM IIOJITOTOBKU JUTLIOMUP.
CTICIIMAITICTOB B OOJIACTH TEXHUKU U TEXHOJIOTHUH,
celn. u poi0. xo3-Ba / JI. B. Illtepennmuxrt - M.:
KomnocC, 2008 — C.85-130.

OCHOBBI TEOpUM THAPAB-
JIMYECKOr0 1o00us. Mo-
JICTUPOBAHUE THPABIIH-
YEeCKHX SBJIEHUH.

Mrepenmuxt Jl. B. I'mapaBnuka: yueOHUMK [Uist
CTYZIEHTOB BY30B, o0yyarommxcs 1o
HalpaBJICHUSIM IIOJITOTOBKU JUTLIOMUP.
CTICIIMAITICTOB B OOJIACTH TEXHUKU U TEXHOJIOTHUH,
celn. u poi0. xo3-Ba / JI. B. Illtepennuxrt - M.:
KonocC, 2008 — C.76-84.

Ucrteuenne XuaKocTU H3
oTBepcTH U Hacamok. Hc-
TEUCHHUE JKUJKOCTU U3 OT-
BEPCTUII B TOHKOW CTEHKE
MPU TIOCTOSTHHOM  Harope.
Koapdummentsr  cxarus,
ckopoctH, pacxoxaa. Ucre-
YEHHE JKUJIKOCTH uepe3
HUJTUHAPUYIECKANA HACAIOK.
Hacagku paszmudHOoro Ttu-
na. Mcreuenne npu mepe-
MEHHOM Harope.

Mrepenmuxt Jl. B. I'mapaBnuka: yueOHUK [Uist
CTYZIEHTOB BY30B, o0yuarommxcs 1o
HalpaBJICHUSIM IIOJITOTOBKU JUTLIOMUP.
CTICIIMAITICTOB B OOJIACTH TEXHUKU U TEXHOJIOTHUH,
celn. u poi0. xo3-Ba / JI. B. Illtepennuxrt - M.:
KonocC, 2008 — C.199-237.

[onsiTue 06 ompeneneHuu
HSKOHOMHUYECKH HaWBBITOf-

Mrepenmuxt Jl. B. I'mapaBnuka: yueOHUMK [Uist
CTY/ICHTOB BY30B, o0yyaronmxcs 110
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Heirero quamerpa Tpyoo-
npoBoaa. CudoHHslld Tpy-
OOnpPOBO/I. [Tocnenora-
TENbHOE W TapaUIeTbHOS
COeIMHEHUEe TpyOONpoBo-
noB. CroxHbIe TPyOOIpO-
Bonpl. [loHsTne o Hemps-
MoMm  yaape. CrnocoOwr
ocnabieHusi TuApaBiIdde-
ckoro ymapa. Ilpakrtuue-
CKOE HCIIOIb30BaHUE THJI-

HaIlpaBJICHUAM IIOATOTOBKHU AUTIIIOMUDP.
CIICHUAJIMCTOB B OGHaCTI/I TEXHUKH U TCXHOJIOI'UU,
celn. u poi0. xo3-Ba / JI. B. Illtepenmuxrt - M.:
KomnocC, 2008 — C.256-272.

paBIMYECKOr0  yAapa B
TEXHUKE.

9 | Onpenenenue naropa | 1. Ilrepennuxt JI. B. I'mapaBnuka: y4eOHUK s
JIEWCTBYIOLIEr0  HAcoca. | CTYJAEHTOB BY30B, OOYYaIOIIMXCs 110 HAIPaBJICHUSIM
TpeOyembiii Hamop. Ilo- | TOATOTOBKH JMILUIOMHD. CICHHMATMCTOB B 00IacTH
TepH SHEpruM B Hacoce. | TCXHHKH H TEXHOIOIHH, Cell. U pbi0. xo3-Ba / JI. B.
Kosbduumenter  momes- | LITepenmxt - M.: KomocC, 2008 — C.380-384.

HOTO JIGICTBHS HAcOCA. 2. Moprynos, K. I1. Hacocel 1 HacoCHbIE CTaHIIUU
XapakTepucTHKa — LeH- [>nexTpoHHbIA pecype] : yuebHoe mocobue / K. IT.
TPOBEKHBIX Hacocos. | MopryHos. — 3-e u3j., crep. — Caukr-IlerepOypr :
OCHOBBI TeOpUH TOOGHS .HaHB., 2019. — C.11-77. <URL:
T T —— https://e.lanbook.com/book/111207 >.
Koadduimentsr ObicTpo-

XOOHOCTHM M THIIBI JIO-

MAacTHBIX HacocoB. KaBu-

TaUsi B JIOMACTHBIX

Hacocax.  KaBuranmown-

HbIE€ XapaKTEPUCTUKHU.

10 | Cxema BuxpeBoro Haco- | 1. Moprynos, K. I1. Hacocel 1 HacocHble CTaHIUH
ca, MPHUHIMI JEHCTBUs, | [37EKTPOHHBIA pecype] : yuebHoe mocobue / K. TI.
XapaKTEePUCTHKH, 00Ona- | MopryHos. — 3-e u3n., crep. — CankT-TlerepOypr :
CTH IIPUMEHEHUSL. Jlanb, 2019. — C.83-85. <URL:

https://e.lanbook.com/book/111207 >.

2. KoxxeBaukoBa H.I'. TIpakTukym 1o TUApaBivKe
[nekTpoHHBIA  pecypc]: YuebHoe mocobue /
KoxeBuukoBa, TorynoBa, Eumun u ap. - Mocksa:
00O "Hayuno-m3narenbckuii 1iearp MHDOPA-M",
2019 - C. 192-210.
<URL :http://znanium.com/go.php?id=424327>.

11 | [opmiHeBsie u | 1. Moprynos, K. I1. Hacockl 1 HacocHble cTaHIMU
TUTYHXKEPHbIE HACOCHI. | [3JIeKTpOHHBINA pecypc] : yueOHoe mocobue / K. I1.

YcrpotictBo u  obnactu
MIPUMEHEHHS TTOPIITHEBBIX
U IUIYHXXEPHBIX HAaCcOCOB.

WNunukaropHas
JarpaMma. KITI
TTOPIITHEBBIX HAaCOCOB.
I'paduku oJ1a4u u
CIIOCOOBI Hx
BBIPAaBHUBAHMSI.

JnadparmMeHHbIe HACOCHL.

MopryHoB. — 3-¢ 3., crep. — Cankt-IlerepOypr :
JlaHb, 2019. — C.95-108. <URL.:
https://e.lanbook.com/book/111207 >.

2. KoxxepaukoBa H.I'. TIpakTukym 1o TUApaBIvKe
[pexTponHbI pecypc]: YueOHoe mocobue / Koxes-
HukoBa, TorynoBa, Emuu u ap. - Mocksa: OO0
"Hayuno-uznarensckuii nentp MHOPA-M", 2019 —
C. 220-230.
<URL:http://znanium.com/go.php?id=424327>.
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12 | YerpoiictBo u ocobenno- | 1. KoxxeBuukoBa H.I'. TlpakTukym 1o rujapasivke
CTU POTOPHBIX HACOCOB | [3JEKTPOHHBIN pecypc|: YuebHoe nocobue / Koxes-
pa3IMUHBIX TUIOB: a) po- | HUKOBA, ToryHoBa, Enmu u ap. - Mocksa: OOO
TOPHO-TIOPILIHEBBIX; 0) | "Hayuno-uznarenbckuii nentp MHOPA-M", 2019 —
mwiactuHyarteix  (umbep- | C. 210-230.
HbIX); B) mmectepenHbix; r) | <URL:http://znanium.com/go.php?id=424327>.
BUHTOBBIX. Omnpenenenue | 2. Moprynos, K. I1. Hacocel u HacocHble cTaHIMU
pabounx oowemoB. [lomaua | [amekTpoHHBINH pecypc] : yueObHoe mocobue / K. I1.
u e paBHOMEPHOCTh. Xa- | MopryHoB. — 3-e u3n., crep. — Cankr-IlerepOypr :
PaKTepUCTUKA  Hacocos. | JlaHb, 2019. — C.110-133. <URL:
PerymupoBanre  momaun. | https://e.lanbook.com/book/111207 >.

Pabora Hacoca Ha TpyOO-
HPOBO/L.

13 | PaGoumne xuakocrty, | Tuxonenkos b.I1. I'mapaBinuka u ruiponpuBo bl
IIPUMEHSIEMBIE B TUAPO- | [371€KTpoHHBIM pecypc].— MockBa : Mockos-
MPUBOJAX. CKasg TOCyIapCTBEHHAs aKaJeMHusi BOJHOTO

tpancopra (MI'ABT), 2005 .— C.5-10.
<URL:http://znanium.com/go.php?id=400706>

14 | O6patumocts poTopHbIX | Tuxonenkos b.I1. I'mapaBinka u rHIPOIPUBOIBI
HacoOCOB M THAPOMOTO- | [3JIEKTpOHHBIN pecypc].— MockBa : MockoB-
poB. ['mapoMoTOpbl poO- | CKasi TOCYAApCTBEHHas akKaJeMus BOJHOIO
TOPHO-TIOPIIHEBBIX, Ie- | TpaHcnopra (MI'ABT), 2005 .— C. 11-15.
crepéunbix ¥ BuHTOBBIX | <URL:http://znanium.com/go.php?id=400706>
TunoB. Pacuer kpyrsie-

o MOMEHTa ¥ MOILHOCTH
Ha Baly THUAPOMOTOpA.
PerynupoBanue paboue-
ro obnrema. Bricokomo-
MEHTHbIE€ TUAPOMOTOPBHI.

15 | PacnipenenurensHble Tuxonenkos b.II. ['mapasinka U TuAPOIIPUBOIBI
ycTpolictBa. HasHauenwue, | [31exTpoHHBIN pecypc].— MockBa : Mockos-
MPUHIMI JICMCTBUSL M OC- | CKasl TOCYJapCTBEHHAsl aKaJeMHusi BOJHOTO
HOBHBIE THIIBI (30y0THH- | TpaHcnopta (MI'ABT), 2005 .— C. 16-25.
KOBbIe, KpaHoBble, Kia- | <URL:http://znanium.com/go.php?id=400706>
MIAHHBIE). Knananst.

[TpuHLMI JICUCTBUS,
YCTPOMCTBO U XapaKTepH-
CTHKH. JpoccenbHble
YCTPOWCTBA, HA3HAYECHUE
MIPUHLIMAII JIEUCTBUSA U Xa-
pakTepucTUKU. DUIBTPEL
I'napoakKymMymsTOpBL
['naposmHun.

16 | Cxemsl rugponpuBosl u | TuxonenkoB b.I1. ['mapaBnuka v ruapOTIPUBOIBI
CHOCOOBI  PErylupoBa- | [AMEKTPOHHBIH pecypc].— MockBa : Mockos-

Husg. CxeMbl THIAPOIpH-
BOJa C 3aMKHYTOH U
Pa30MKHYTOH LUPKYJIA-
LHEN, C IPOCCENBHBIM U
00BEMHBIM PEryaupoBa-
HueM ckopoctu. Cpas-
HEHUE pa3JIUYHbIX CIO-

CKas rocygapCTBCHHAA aKaJcMuia BOJHOTO
tpancriopra (MI'ABT), 2005 .— C. 30-80.
<URL:http://znanium.com/go.php?id=400706>



http://znanium.com/go.php?id=400706
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Crpanwnma 18 u3 48

CO0OB  peryiaupoBaHHS
CKOPOCTH T'HAPONPUBO-
aa.
17 | IIneBMaTHueCcKuEe uc- | Tuxonenkos b.II. 'napasirka u ruApoOnpruBOIbI 2 2
IIOJIHUTENbHBIE YCTPOM- | [37€KTpoHHBIM pecypc].— MockBa : Mockos-
CTBA, pacCHpElEeNNUTENb- | CKasl TOCYAApCTBEHHAs akKaJeMHs BOJHOTO
Has W perymupytomas | Tpancriopra (MI'ABT), 2005 .— C. 18-38
armmmapatypa. Cpenctea | <URL:http://znanium.com/go.php?id=400706>
ITHEBMOABTOMATHKH.
Bcero 49,5 71,5

5. ®oHa OLIEHOYHBIX CpEeaCTB AJH IPOBCACHUA IIpOMe)KyTO‘IHOﬁ arTreCrTallum U
TEKYIIEro KOHTPOJIA

5.1. DTansl popMUPOBAHUS KOMIIETEH U

Moapazaesa IMCHUITHHBI

Komnerennus

NHaukaTop 10CTHKEHUS
KOMIIETEHIIMH

Iloopa3zoen 1.1. OcHoBHBIE (PU3HUECKHE CBOM-
cTBa xuakocTeil. Onpenenenue xuakoctu. Cu-
JIbl, JEMCTBYIOIIME HA KUIKOCTh. JlaBieHue B
JKUJIKOCTH. Y IeNIbHBIA BeC, MIOTHOCTh, COKMMa-
€MOCTb, TEMIIEPATYPHOE pacIIupeHHe. 3aKOH
Hprorona it )KUAKOCTHOTO TpeHHUs. BA3KOCTb.
HeunrroToHoBckue kuakocT. Moaes uieaib-
HOU KUAKOCTH. /{aBJIeHUEe HACBIILIEHHOIO I1apa
XKUJIKOCTU. PacTBOpeHuE ra3oB B )KUIKOCTH.
Iloopasoden 1.2. Tunpocratuka. CBoiicTBa 1aB-
JICHUS B HEMIOABMKHOM XUAKOCTH. Buawl run-
PaBJIMYECKOIO JaBJICHUA. Y paBHEHHE Diiepa
paBHOBecHs KUAKOCTH. IHTerpupoBaHue ypas-
HeHul Dinepa. [loBepxHOCTH paBHOTO /aBie-
Hus. CBOOOHASI TOBEPXHOCTD KHUIKOCTU. Oc-
HOBHOE ypaBHEHHE I'UJIpocTaTUKU. 3akoH [lac-
kansi. [Ipubopsr st usmepenus gasienus. Cu-
JIbI TaBJICHUS )KUJIKOCTH Ha MJIOCKUE MTOBEPXHO-
ctu. LlenTp naBiieHUs U OIIpEAEIIEHUE €ro Koop-
JTUHAT. DMIOPHl JaBICHUE U UX UCIIOIb30BAHUE
JUTsl OTIPEICTICHUS] CHJIbI U LIEHTpPA J1aBJICHUS HA
IIJIOCKYIO IIPSIMOYTOJIBHYIO IIOBEPXHOCTB. [ Ma-
pocTtaTuueckuit napagokc. Cusa 1aBJIeHUs KUJI-
KOCTHM Ha KPUBOJMHEWHbIE (LIMIMHIPUYECKUE)
noBepxHocTu. Teno naBneHus. 3akoH Apxume-
na. [InaBanue ten. OTHOCUTENLHBIA MOKOM
YKUJIKOCTH.

Iloopasoen 1.3. KuneMatuka u JTUHAMUKA KU
KocTu. Busbl nBuxenus Kuakoctu. OCHOBHBIE
MOHATUS KUHEMATUKU JKUJKOCTU: TUHUS TOKA,
TpyOKa TOKa, CTpyiKa, ’KHUBOE CEUYCHHE, PACXOI.
[Totok xkuakocTu. MecTHast U cpeHsst CKOPO-
CTH. YpaBHEHHE MMOCTOSTHCTBA pacxona. Jdudde-
pEeHLIMaNTbHbIE YPaBHEHHUSI IBIXKCHUS UI€aIbHON
KUJKOCTU. YpaBHeHue bepHyiu 1 ycraHo-
BHBIIETOCS IBWKEHUS UJI€ATbHOM JKUJIKOCTH.

OIIK-3 - cro-
cobeH B cdepe
cBoeit mpodec-
CUOHAJIBHOH n1e-
STEIBHOCTU
MIPOBOIUTH M3~
MEpeHUs U
HaOJII0ICHUS,
oOpabartbIBaTh U
MPEICTABIIATh
IKCIIEPUMECH-
TaJbHbIC JTaH-
HBIC U Pe3yJb-
TaThl UCTIBITA-
HUH

33 — OCHOBHBIE 3aKOHEI
TUAPOCTATUKH U TUIPOIH-
HaMUKHU KUJIKOCTEN U Ta30B

V5 — nIpuMEHATh OCHOBHBIE
3aKOHBI JIBIDKEHUS JKHJIKO-
CTel U razoB npu 06padoT-
K€ 3KCIIEpUMEHTAIbHBIC
JAHHBIX U PE3YJIbTATOB HC-
MBITAHU T

H3 — onenxu 3¢ pexTrBHO-
CTH THJIPABIMYECKUX CH-
CTE€M Pa3JINYHOTO Ha3HaYe-
HUS IIyTEM IPOBEACHUS
THJIPABIUYECKUX PACUETOB
U OTIBITOB
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ITonHbIii ruApOAMHAMUYECKHAN Haop. ['eomer-
PUYECKUN U DHEPIE€TUYECKUIN CMBICII BCEX €T0
cocraBisonux. Koagumment kuaernyeckon
JHepruu. YpasHeHue bepHymn Ui noToka
BSI3KOM JKUIKOCTH. CBSI3b MEXKAY CKOPOCTBIO U
THJIPOJMHAMHUYECKUM JaBieHueM. [ papuueckoe
npeacTaBieHue ypaBHeHus bepnymm. [1se30-
METpHUUECKasl U HallopHas JIuHuM. ['uapasouye-
CKHU U IIbE30METPUUECKUH YKIIOHBI. [IpakTrye-
CKO€ MpUMEHEHUE ypaBHeHUs bepHymu (Bogo-
Mmep Bentypa, pacxogomepHas 1maiioa).
Iloopa3zoden 1.4. Pexumbl IBUKESHUS KUIKOCTH.
I'mppaBnuueckue conpotuBiieHus. OCHOBBI THI-
paBinyeckoro noaoous. JlamuHapHslil 1 TypOy-
JICHTHBIN PEKUM JIBKECHHUS )KUIKOCTU. YHCII0
Peiinonbaca. Pacnipenenenue ckopocTen 1o ce-
YEHUIO KPYIJIOH TpyOBI IIPH TaMHUHAPHOM pe-
xume. [lorepu Hanopa Ha IKPHUHE 110 UITUHE
TpyOsI (hopmyna [lyazeitns). OcobeHHOCTH
TypOyJIEHTHOTO JBIKEHUS KuakocTH. [Tynbca-
MU CKOPOCTEN U JaBiieHUM. Pacnipenenenne
OCpPEHEHHBIX CKOpOCTEeH 10 ceueHuto. [lorepu
Haropa B Tpy0ax. 3aBUCUMOCTh MIOTEPHU HAIIOpa
OT peXXHUMa JBMKEHUS KUAKOCTU. OCHOBHBIE
(bopMyIbl I OnpeeNIeHHs OTEPh HAopa 1Mo
nnuHe. @opmyna Jlapcu u ko3 HuIueHT norepob
Ha TpeHue 1o anuHe (ko3ddunuent Hapcu).
[IlepoxoBaTOCTh CTEHOK: a0COIIOTHAS U OTHO-
curenbHasd. TypOyaeHTHOE 41po MOTOKA U MPH-
CTEHHBIN JJAMUHAPHBIN CJI0H TypOyJIeHTHOM TO-
TOKe. [ 'mapaBIndecku rinajgkue U nepoxoBaTble
TpyObI. 30HBI conpoTuBieHus. [lomysmnupuye-
CKHE U AMIHUpUIECKUe GOPMYIIBI I OTIpeiee-
HUS K03 UIIMEHTa THAPABIMYECKOTO TPEHUS A
B pa3JIM4YHbIX 30HaX COMPOTHUBIIEHUA. [ napas-
nudeckoe onpenenenue kodddunuenra lapcu
A. ®opmymna Ile3u. CBs3b Mexay KOdpPHULIAEH-
toM [lapcu A u ko3 punmentom Illesu C.
Iloopa3zoen 1.5. OCHOBHBIE BUJIBI MECTHBIX CO-
npotuBieHui. Ko duuneHT MecTHBIX OTEPb.
MecTHbIe IOTEPU HAOPa MPU OOJBIITUX YACITAX
Peiinonbca. Bae3anmHoe pacmupenue TpyObl
(Teopema bopaa). MecTHble noTepu Hanopa npu
MalbIxX yuciax PeliHonpaca. BzauMmHoe BiusHUE
MECTHBIX COITPOTUBIIECHUM.

Iloopa3zoen 1.6. OCHOBBI T€OPUU TUAPABINYEC-
cKoro noio0usi. MoienupoBaHue ruipaBinyie-
CKHX SIBJICHUM.

Iloopa3zoen 1.7. Vicreuenue >KUAKOCTH U3 OTBEp-
CTUH M HacaJoK. McTedeHne )XuIKOCTH U3 OT-
BEPCTUH B TOHKOW CTEHKE IPU ITOCTOSTHHOM
Hanope. Koaddurments cxarus, ckopocTH,
pacxona. McTeueHnue )KUIKOCTH Yepe3 LUINH-
IpudecKkuil Hacaaok. Hacaaxku paznu4gHoro tu-
na. Mcreuenue npu nepeMeHHOM HaIope.
Iloopa3zoen 1.8. I'mapaBindeckuii pacyer Tpy-
60npoBoJ10B. OCHOBHOE pacyeTHOE ypaBHEHHE
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pOCTOro TpyoorpoBoia. OCHOBHBIE pacueTHBIE
3agaun. [TonsTre 00 onpeneneHn SJKOHOMHUYe-
CKHM HAaWBBITOJIHEHILIEro 1uamerpa TpyoomnpoBo-
na. Cudonnslii Tpydonposo. [locnexoBarensb-
HOE U MapauleJIbHOEe COeTMHEHHE TPYOOIIpOBO-
noB. CioxHble TpyOOTIPOBOIBL. SIBIEHUE TPY-
6onpoBosHOro yaapa. ®opmyna H.E. XKykos-
CKOTO JuIs IpsAMoro ynapa. [loustue o Henpsi-
MoM yaape. CriocoOsl ocniabieHus THApaBInye-
ckoro ynapa. [IpakTuueckoe UCnoib30BaHNue
THJIPABIMYECKOTO y/1apa B TEXHUKE.

Iloopasoden 2.1. JlonactHple Hacockl. O0mue
cBenenus. Knaccudukanus 1onacTHbIX Haco-
coB. [Tpunmnun nevictBust HacocoB. OCHOBHbIE
napameTpbl HACOCOB: MojAaua (pacxon), Harmop,
MoIHOCTh, KITJ[. OCHOBBI TEOPHH JIOMACTHBIX
HAaCOCOB. LlentpoGesxHbie Hacochl. [IpuHIIHTT
JEUCTBUS M CXEMBbI LIEHTPOOEKHBIX HACOCOB.
VYpaBHenue Ditniepa. TeopeTnueckuil Hanop
Hacoca. BimsiHue ymncna JonaTok Ha TeopeTHye-
ckui Hanop Hacoca. [lone3nsiit Hanop. Onpene-
JICHHE Haropa JAelcTByomero Hacoca. Tpelye-
Mblii Harop. [lorepu sueprum B Hacoce. Koag-
(UIMEHTHI IOJIE3HOTO ASUCTBUS Hacoca. Xapak-
TEPUCTHKA IIEHTPOOEKHBIX HACOCOB. OCHOBBI
Teopuu 1noaodus u popmyssl nepecuera. Koad-
(buIEHTHI OBICTPOXOTHOCTH U THIIBI JIOTTACT-
HBIX HACOCOB. DKCILTyaTallMOHHbBIE pacueThl
JIOTIaCTHBIX HacocoB. HacocHbIe yCTaHOBKH.
Pacuets! TpyOOMIpoOBOJa ¢ HACOCHOH MOAAaYEH.
Omnpenenenue padboueli Touku Hacoca. Perymm-
poBanue noaaun. [locienoBarenbHble U apa-
JenbHbIe COeAMHEHUs HacocoB. KaBurarus B
JIOTIaCTHBIX Hacocax. KaBuTanmoHHble Xapakre-
PHUCTHKH.

Iloopasoden 2.2. Buxpesbie Hacockl. Cxema BUX-
peBOro Hacoca, MPUHIUN JEHCTBUSA, XapaKTepH-
CTHUKH, 00JIaCTH IPUMEHEHHS.

Iloopa3zoen 2.3. O0beMHbIe HACOCHI. [IpUHIUITBI
JeUCTBYS, OOIIME CBOMCTBA U KIacCH(HUKAITHS.
IlopiiHeBBIE U IIIyHKEPHBIE HACOCHL. Y CTPOM-
CTBO M 00J1aCTH IPUMEHEHUS MOPIIHEBBIX U
IUTYH)KEPHBIX HacocoB. MHAMKaTopHas 1ua-
rpamma. KIIJI mopriaeBbIx HacocoB. I'paduxu
M0JIa4X U CTIOCOOBI UX BhIpaBHUBaHUS. [{na-
(bparMeHHbIe HACOCHL.

Iloopasoen 2.4. Potopusie Hacockl. Knaccudu-
Kalusi pOTOPHBIX HACOCOB, OOIIME CBOCTBA 1
001acTi MprUMeHEHUs. Y CTPOUCTBO U 0COOCH-
HOCTH POTOPHBIX HACOCOB PA3JUYHBIX TUIIOB: a)
POTOPHO-TIOPIIIHEBHIX; 0) MIACTHHYATHIX (IITHU-
OEpHBIX); B) MIECTCPEHHBIX; T) BUHTOBBIX.
Omnpenenenue pabounx o0bemoB. [lonaga u eé
PaBHOMEPHOCTb. XapaKTEepUCTUKH HAacocoB. Pe-
rynupoBanue nogauyn. Pabora Hacoca Ha TpyOo-
IIPOBO/I.

Iloopaszoen 3.1. OcHoBHbIE TIOHATHUS. [IpuHITUATT
nericTBusi 00beMHoro ruaponpuoaa. Kmaccu-




Crpanwnma 21 u3 48

¢bukaiyst 00beMHBIX THAPOIIPUBOJIOB TI0 Xapak-
Tepy JBUKEHUS BBIXOTHOTO 3BEHA U IPYTUM
IIpU3HaKaM. DJIEMEHTHI THAPONPUBOIA (TUAPO-
JBUTATEIN, THAPOAIApaTyphl, GUIBTPHL, THI-
POAKKYMYJISTOPBI, THAPOIMHNN). Paboune xwu-
KOCTH, IPUMEHSIEMbIE B THIPONIPUBOIAX.
Iloopasoen 3.2. Tunponsurarenu. CHIOBBIC
THJIPOJIBUTATENN, UX Ha3HAYEHUE U YCTPOMCTBO.
Pacuer ruaponunuuapos. [loBopoTHBIE THAPO-
naBuratenu. PoTopHble ruipoaBUraTesiu — ruj-
poMoTopbl. OOPaTUMOCTH POTOPHBIX HACOCOB U
TUAPOMOTOPOB. [ MAPOMOTOPBI POTOPHO-
MOPIIHEBBIX, ECTEPEHHBIX U BUHTOBBIX THIIOB.
Pacuer kpyTsiero MoMeHTa ¥ MOIIIHOCTH Ha
BaJly rufipomMoTopa. PerynupoBanue padouero
o0beMa. BbICOKOMOMEHTHBIE THPOMOTOPBHI.
Iloopasoen 3.3. Tunpoanmnaparypa u Ipyrue
aNIeMEHTHI ruaponpuBoa. Knaccupukarms
THJIPOANIIAPATOB U 3JIEMEHTOB T'HIPOaBTOMATH-
ku. PacnipenenurensHeie yerpoiicrsa. Haznaue-
HUE, IPUHLUI I€HCTBUS U OCHOBHBIE THIIHI (30-

JIOTHUKOBBIE, KpAaHOBBIE, KianmaHHble). KianaHsel.

IIpuHUMI NENCTBHS, YCTPOHUCTBO U XapaKTepu-
CTUKHU. [[poccenbHble YCTPONWCTBA, HA3HAYEHUE
IIPUHLIAI JEUCTBUS U XapaKTEPUCTUKU. DUIb-
Tpel. ['uapoakkymynsaTopsl. [ uaposinaun.
Iloopa3zoen 3.4. CxemMbl THIPOIPUBO/IBI U CIIO-
co0Obl perynupoBanusi. CXeMbl THIPOTIPUBO/JIA C
3aMKHYTOM U pa30MKHYTOU LUPKYJIALMEH, C
JPOCCENBbHBIM U 00BEMHBIM PETYITHMPOBAHUEM
ckopoctu. CpaBHEHHE Pa3IMYHbIX CIIOCOOOB
peryaupoBaHus CKOPOCTH T'UAPOIPUBOJA.
Iloopasoen 3.5. [TaeBmonpuBo. ['a3 xak pabo-
4ee TeJIo THEBMOIIpUBOIa. MIcTouHuKM c:xaToro
ra3za. OCHOBHBIE 3JIEMEHTHI U CXEMBI ITHEBMO-
puBOJOB. [[HEBMaTHUYECKHE HUCIIOTHUTEIbHBIC
YCTPOMCTBA, paclpeaeIuTeIbHas U PEryaupy-
omas annaparypa. [IneBMarnueckue nsurare-
. [ITHeBMaTH4eCKUI IPUBOJ C TOPIIHEBBIM
JBUTATEJIEM U IPOCCEIIBHBIM PETYIMPOBAHUEM.
[THeBMaTHyeCKUE IPUBOBI C POTOPHBIMU U
TYpOMHHBIMU THEBMOIBUTaTEIISIMU.

5.2. llIkaabl n KPUTCPHUHU ONCHUBAHUA NOCTU/KCHUSA KOMHeTeHHHﬁ

5.2.1. lllkajanl oLeHUBAaHNSA JOCTHKEHHUS KOMIIETEeHIIHA

Bung onenku OrneHku
Ny HEYIOBJICT- OBJIETBO-
AxazeMuueckast OlleHKa 110 4-X Oa/IbHON IIKaJle YA YA XOpOILIO OTJINYHO
BOPUTEIBHO PUTENBHO
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5.2.2. Kputepuu OneHUBAHUSA JOCTHKEHUS KOMIIeTeHIIH I

Kpumepuu OUYEHKU HA OK3AMEHE.

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETCHIUHI

Onucanue KpUTepUeB

OTIM4HO, BEICOKHM

CryneHT mokasaj MOJHbIe W ITyOOKHe 3HAHHs MPOrPaMMHOIO Mare-
puana, JOrM4HO U apryMEHTHUPOBAHO OTBETHJI HAa BCE BOIIPOCHI JK3a-
MEHAIIMOHHOTO OWieTa, a TaKKe Ha JIOTIOJHUTEIbHBIE BOIIPOCHI, CIIO-
COOCH CaMOCTOSATENBHO PEIIaTh CJIO0XKHbIE 3a/1a41 AUCIUTUINHBI

Xopo11o, IpOABUHYTBIN

CryneHT TBEpJO 3HAET IPOrpaMMHBII MaTepual, TPaMOTHO €ro u3jia-
raeT, He JOIyCKAaeT CYLECTBEHHBIX HETOYHOCTEN B OTBETE, JOCTATOU-
HO TIOJTHO OTBETHJI Ha BOMPOCHI SK3aMEHAIIMOHHOIO Ouiera u JOoMoJ-
HUTEIbHBIE BOIPOCHI, CIIOCOOCH CaMOCTOSTENIFHO pellaTh CTaHIapT-
HBIE 33J1a4¥ JUCLUIUIMHBI

CryneHT mokaszasl 3HaHHE TOJBKO OCHOB MPOTPaMMHOIO MarepHaia,
YCBOMJI €T0 TIOBEPXHOCTHO, HO HE JIOMyCKall IpyObIX OMIMOOK MK He-

Y IOBIETBOPUTEIIBHO, .

Hoporossi TOYHOCTEH, TpeOyeT HABOASIINUX BOMPOCOB JJIsl TPABUIBLHOTO OTBETA,
HE OTBETWJI Ha JOTOJHUTEIbHBIC BOMPOCHL, CIIOCOOEH peliaTh CTaH-
JApTHBIC 3a/1a49¥ TUCIUTUIHHEI C IOMOIIBIO MTPEToAaBaTes

HeynonerBoputensno, | CTyA€HT HE 3HAET OCHOB MPOTPAMMHOIO MaTrepuaia, JOMYCKaeT Ipy-

KOMIIETCHIIUS HE Oble OMMOKH B OTBETE, HE CIIOCOOEH peliaTh CTaHIapTHBIC 3aadud

OCBOCHA JVCIUIUTAHBI TAKE C TOMOIIIBIO TPETo1aBaTes

Rpumepuu OYECHKU YCMHO20 Onpocda.

OneHka, ypoBeHb
JOCTHKEHUS
KOMIIETEHIUHI

Onucanue KpUTepUEB

3a4TeHO, BEICOKHM

CryneHT NeMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepuaia, YeTKO BBI-
pakaeT CBOIO TOUY 3pEHHS M0 paccCMaTpUBAEMOMY BOIIPOCY, IPUBOAS
COOTBETCTBYIOIINE TPUMEPHI

3auTeHo, MPOABUHYTHIN

CTyneHT IEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuana, HO JOIyCKa-
€T OTAEJIbHBIE NIOTPEMIHOCTH B OTBETE

3auTeHo, MOPOTOBBIN

CTyneHT NeMOHCTPHUPYET CYIIECTBEHHBIE MPOOeNbl B 3HAHUSIX MaTe-
puaiia, JOMycKaeT OMMOKH B OTBETAX

He 3auteno,
KOMIIETCHITUS HE
OCBOCHA

CTyneHT AeMOHCTpHUpYeT HE3HAHUE MaTepuaia, AOIMyCKaeT rpyoble
OLIMOKHA B OTBETAX

Kpumepuu OUYEHKU mecnoes.

OneHka, ypoBeHb
JOCTHXKEHUS
KOMIIETEHIUHI

Onucanue KpUTEpUEB

OTIH4HO, BEICOKHM

CopepxaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

XOopo1o, IpOABUHYTBIN

ConepxaHue IpaBUIIbHBIX OTBETOB B TECTE HE MeHee 75%

Y IOBIETBOPUTEIIBHO,
IOPOTOBBII

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETCHIIUS HE OCBOCHA

ConepxaHue paBUIIbHBIX OTBETOB B TecTe MeHee 50%

Kpumepuu oyenxu pewenus 3adau.
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OneHka, ypoBeHb
JOCTH>KEHUS
KOMIIETEHIUHI

Onucanue KpUTEpUEB

CTy,Z[eHT YBCPCHHO 3HACT MCTOAUKY U AJITOPUTM PCIICHUA 3aJa4H, HC

3a4TeHO, BEICOKHM

AOITYCKACT OIINO0K IpU €€ BBINIOJIHCHHUH.

3auTeHo, MPOABUHYTHIN

CTyneHT B LIeJIOM 3HAeT METOJUKY U JITOPUTM PEIICHUS 3aJadd, HE
JIOTYCKAET rpyOBIX ONMMOOK MPH €€ BBHITIOJTHEHUH.

3auTeHo, MOPOTOBBIN

IIpHU NTOMOIIIY IPLCIIOJaBaTCIIA.

CTy,Z[eHT B ICJIOM 3HACT MCTOAUKY U aJITOPUTM PCIICHHUA 3adavu, 10-
IMyCKacT OIINOOK Inpu €€ BBIIMOJIHCHUU, HO crocooen HUCIIPAaBUTb HUX

He 3auteno,
KOMIIETCHITUS HE

OCBOCHA IIpHU NTOMOIIIY IPCIIOJaBaTCIIA.

CTyneHT He 3HaeT METOJHMKY U alTOPUTM PEICHUs 3a7auu, TOIMyCKa-
€T IrpyOble OIIMOKY MPH €€ BBIIOJHEHUH, HEe CIIOCOOEH HCIPABUTh HX

5.3. MartepuaJbl 1Ji51 OLEHKH JI0CTUKEHUSI KOMIeTeHIIUii

5.3.1. OneHo4YHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTANMHA

5.3.1.1. Bonipochl K 3K3aMeHy

Komme-

No Copep:xanue S— NIK

1 | Kparkas ucropusi pazButusi Hayku «['uapaBmuku». Pons pyc- |  OIIK-3 33
CKUX M COBETCKUX YUECHBIX B Pa3BUTHUHU T'UPABIHKH.

2 Cunbl, IeHCTBYIOLIME HA KUIKOCTh. DU3MUecKue CBOWCTBA Ka- OIIK-3 33
NIEJIbHBIX KUJAKOCTEeH. EqMHUIBI H3MepeHusl.

3 | YcnoBus m1aBy4ecTH, 3aKOH ApXumesa. OIIK-3 33

4 | YpaBHenue bepuymnu ans sneMeHTapHOW CTpyiku maeanbHou | OIIK-3 33
KHUJIKOCTH.

5 | Kakue otnmuurenbHble OCOOCHHOCTH JlaMUHapHOro pexuma | OI1K-3 33
JIBYDKEHUS JKUAKOCTH B TpyOax.

6 | KakumMu xapakTepHbIMH OCOOEHHOCTSIMH oTiauuaerca TypOy- | OIIK-3 33
JICHTHBIM PEKUM JIBIOKCHUS J)KUJKOCTH B TPYOax.

7 | YUto noHuMaercs noJ "MECTHBIM COIPOTUBJIEHHEM". OIIK-3 33

8 | Kak onpenenuts BemMUMHY KO3 (GHUIIMEHTAa MECTHOTO COTIPOTHUB- OIIK-3 33
JICHUS.

9 | Kakue ypaBHEeHUS IPUMEHSIOT MIPU pacyeTe TPyOOIpoOBOIOB. OIIK-3 33

10 | Kakue BUABI C)KATHSI IMEIOT MECTO MPH UCTCUCHUH JKUIKOCTH U3 OIIK-3 33
OTBEPCTHS.

11 | B kakux cinyyasx B TpyOax HMEeT MECTO THAPABIMYECKHH yrap. OIIK-3 33

12 | Kak onpenenuTb CKOPOCTh paclpoCTpaHeHHs yJapHOM BOJIHBL OIIK-3 33

13 | Kak onpenensitorcs pacueTHbie (pacxo/sl B TpyoomnpoBoe ¢ He- | OITK-3 33
IPEPHIBHBIM YTEBBIM PACX0J0M BO/IBI.

14 | Yro Takoe AMKTYIOLIAsi TOUKA CETH. OIIK-3 33

15 | Jlna gero HeoOxoamma paboyas XapaKTepUCTHKa IeHTpoOexxHo- | OITK-3 33
ro Hacoca.

16 | Kak ompenenstorcst mojadya U MOIIHOCTh Hacoca, padoratomero | OITK-3 33
Ha CETh.

17 | Kak perynupyercs mojauya HeHTpOOESKHOTO HACOCA. OIIK-3 33

18 | IIpeumymiecTBa ¥ HEAOCTATKU TUAPONIPUBOJIA. OIIK-3 33

19 | Knaccudukanus cucrem BoJIOCHA0KEHHS. OIIK-3 33

20 | TpeboBaHMs K Ka4eCTBY BOJBI JJIS C/X BOJOCHAOKEHHUSI. OIIK-3 33
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5.3.1.2. 3aga4m K 3K3aMeHY

Conepxanue

Komme-
TEeHLUA

UK

3agaya 1. OnpeaenuTs NPUBEIECHHYIO IbE30METPUUYECKYIO BBICOTY
hx TOIHATHS TPECHOW BOJABI B 3aKPBHITOM MbEe30METpe (COOTBET-
CTBYIOIIYIO a0COIIOTHOMY T'HJIPOCTATUYECKOMY JIaBJICHUIO B TOUKE
A), ecny MOKa3aHUE OTKPBITOrO Mbezomerpa h mpu atmochepHoM
TABIICHUH Par PACCTOSIHUS OT CBOOOIHOM MOBEPXHOCTH KHUIKOCTH B
pe3epByape 110 Touek A u B cootBeTcTBeHHO h1 1 ho,

h=0,7 m; { Pam
h2=0,2 M.

Wcxonable maHHBIE: /
i
4"

OIIK-3

V5; H3

3agava 2. OnpenenuTb Opu aTMOC(HEPHOM JABICHUH Par BBICOTY
hx moaHATHS PTYyTH B TU(PEepeHIIaTILHOM MaHOMETPE, MOJICOE -
HEHHOM K 3aKpbITOMY pe3epByapy B TOuke B, yacTuuHO 3amoiHeH-
HOMY JMCTHJUTUPOBAHHOMN BOJOH, €cli IriIyOuHa MOTPYKEHUs TOY-
Ki A 0T cBOOOJHONM MOBEPXHOCTH pe3epByapa hi, mpuBeneHHas
MIBE30METPHYECKAsl BBHICOTA TMOAHATUS BOJBI B 3aKPHITOM IbE30-
MeTpe (COOTBETCTBYIOIIAass aOCONIOTHOMY THUIPOCTATUYECKOMY
JaBJICHUIO B TOuke A) hy

Wcxonable maHHBIE:
h1=0,3 m;
h=11,7 m.

R0

OIIK-3

V5; H3

3agayva 3. [111030BO€ OKHO 3aKpBITO IIUTOM TPEYTOJIBHOM (OPMBI
IIMPUHOHN a. 3a MUTOM BOJIBI HET, a IIyOWHA BOJBI Mepes HUM —
hi mpu 3TOM TOPU30HT BOABI MEPE IMTOM COBIAJIACT C €ro Bep-
mUHONU. OnpenenuTs Cuily THIPOCTaTUYECKOTO JABICHUS U M0JI0-
YKEHUE LIEHTpa JIaBJICHMS Ha IIUT.

Wcxonnrsie jaHHEBIE:
h1=6 Mm;
a=2 M;
ho=11,7 m.

OIIK-3

V5; H3

3agava 4. IInockuil KBaJApaTHBIM IIUT IHUPHHON b ycTaHOBIIEH ¢
YIJIOM HaKJIOHA K TOPH30HTY a. [ ryOuHa Bozbl nepes murom — hy
3amuThl — h2. OnpenenuTh cruiry abCOIIOTHOTO THAPOCTATUYECKO-
I'0 JABJICHUsI U LIEHTP JABJICHUS KHUJIKOCTH Ha LIIUT.

OIIK-3

V5; H3
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Wcxonnpie jaHHEBIE: |
hi=8 a; -¥
ho=2 Mm;
b=4 m; R
o=45 °. . h!

ViV i i i S i A a4

3apauu 5. K oTKpBITOMY pe3epByapy C IIPpaBOi CTOPOHBI MOICOEAMHEH
KOPOTKHUI CTaJIbHON TPYOOTIPOBOJI, COCTOSIIMIA U3 JIBYX YYaCTKOB JTH-
Hoit hy 1 hy uamerpamu di u d2 1 cHaOXKeHHBIIT KpaHOM, KOA(pUIIEHT
COTIPOTHBIICHHSI KOTOPOTO &p. McTeuenne Boabl Temmepatypoii t =10°C
MPOMCXOUT TI0 KOPOTKOMY TPYOOIIPOBOAY B arMoc(epy MO ITOCTOSH-
HbIM HariopoM Hi. C neBoil CTOpOHBI NPUCOEIMHEH BHYTPEHHUM IH-
JIMHIPUYCCKUA Hacazok (Hacanok bopma) muamerpom Oy u mymsoiM |,
=5dy ¢ xoahduImeHToM pacxoa Hacaika |, UCTCUCHHE TPOUCKOJIUT
IIPY PA3HOCTU YPOBHEH B pe3epByapax H.

Onpenenuts:

1. ckopocTh V 1 pacxos; Q BeITEKaeMOi BOJIbI U3 KOPOTKOTO TPYOOIpo-
BOJI, Pacxo]l uepe3 HacaJiok Q.

Wcxonnrpie jaHHEBIE: { :
. -
|I1_152M’ e N 7
41=2*10% w; - k=t
d,=1*1072 m; - [T B fo )
du=1*10? m; : T
Hi=2,5 m;
Mu=0,71,;
=3

OIIK-3

V5; H3

3agaua 6. K 3akpbIromy pesepByapy, Ha CBOOOIHOM MOBEPXHOCTH KO-
TOPOTO JEHCTBYET MAaHOMETPUYECKOE JIaBlICHHE Py, C MpaBoi CTOPOHBI
TIO/ICOETMHEH YYTYHHBII TPYOOIPOBOJ TEPEMEHHOTO CEUYCHUs C Ja-
metpamu 01 1 02. Ha mepBoM ywacTke 1mHO#M |1 ycTaHOBNIGH BEHTHIIb,
KOX((PUIIEHT COMPOTHBIICHHUS KOTOPOro &. Bropoit ydactok mmiHoi |2
3aKaH4YMBaeTcs coruioM auamerpoM .= di ¢ xoadduimenToM conpo-
tuBieHus £=0,06 {koapduImeHT cxxaThs CTPyH Ha BBIXOJE U3 COIUIA
e=1). C neBoil CTOpOHBI HAXOAUTCS 3aTOIUICHHBIM KOHMYECKH CXO[Is-
IIUICS] HACAJIOK C JMaMETPOM BBIXOHOTO ceueHHs Uy MCTeUeHUE U3 KO-
TOPOTO MPOUCXOUT TP TMOCTOSHHOM pasHOCTH ypoBHer H 1 xoaddu-
IMEHTOM pacxofa [L.x ¥ umHoH |, =5d,. TpybompoBo 1 HacaaoK moj-
coeIMHeHbI Ha riryonne Hi Temmneparypa Bosp! t=+10°C.

Onpenenuts:

1. Cxopoctb rcteueHus Ve v pacxo]] Qc BEITEKAOIIEH U3 COTUIA BOJIBL.

2. PacxoJ1 BOJIbI uepe3 3aTOTUICHHBIN HacamoK Q.

Hcxonuble JaHHbIE: M
1h=12 Mm;
1,=6 M;
d1=1,2*%107 wm;
d2=2,5*%107 wm;
du=1,2*107 m;
Hi=2,5 m;
H>=8,5 m;

OIIK-3

V5; H3
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PMm=400 Mm;
Mu=0,944;
&p=4.

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM
«He npedycmompeny.

5.3.1.4. Bonipocsl k 3a4eTy
«He npedycmompeny.

5.3.1.5. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (pador)

«He npedycmompeny.

5.3.1.6. Bonipochl K 3a1uTe KypcoBOro npoexra (padorsi)

«He npedycmompen».

5.3.2. OneHoYHBIC MATePHAJIbI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsbl TeCcTOB

Conepxanue

Komme-
TEeHLHUA

UK

YacTs nepuMeTpa >KMBOr0 CEYEHHUs, OTpaHUUYEHHAs! TBEPAbIMU
CTEHKaMH Ha3bIBaeTCs

a) MOKpBIN IIEpUMETP;

0) mepuMeTp KOHTaKTa;

B) CMOUYEHHBIN [IEPUMETP;

T') THJIPABINYECKUH IEPUMETD.

OIIK-3

33

OOBeM KXUAKOCTH, TPOTEKAIOIINH 32 €IMHHILY BPDEMEHHU Yepe3
KHBOE CEUCHHE Ha3bIBACTCS

a) pacxoj MOTOKa;

0) 00BEMHBII MOTOK;

B) CKOpPOCTh MOTOKA;

') CKOPOCTb pacxoja.

OIIK-3

33

OTHolIeHue pacxoda )XUAKOCTH K IUIOIIaAN KUBOT'O0 CCUCHUA
Ha3bIBACTCA

a) CpeIHUI Pacxo/1 NOTOKa KUAKOCTH;

0) cpeaHss CKOPOCTh MOTOKA;

B) MakCHMMaJbHasi CKOPOCTh ITOTOKa;

I') MUHUMAJIBHBIM pacxo]l MOTOKa.

OIIK-3

33

OTHoLIEHNE )KUBOTO CEUEHUS K CMOUEHHOMY IIEPUMETPY Ha3bl-
BaeTCs

a) TUApaBINYECKasi CKOPOCTh MTOTOKA;

0) TMaPOAMHAMHYECKHUI pacxo]l MOTOKa;

B) pacxoJl NOTOKa;

I') THAPABIMYECKUN painyc MOTOKA.

OIIK-3

33

Ecnu npu 1BMKEHUH KUKOCTH B JAHHOM TOUYKE pycia JaBlIeHue
U CKOPOCTh HE U3MEHSIOTCS, TO TAKOE JABM)KEHHE HA3bIBACTCS

a) YCTaHOBMBILIEMCS;

0) HEyCTaHOBHUBIIIEMCS;

B) TYpOYJI€HTHBIM YCTAaHOBHUBIINMCS;

OIIK-3

33
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F) JIaMWUHAPHBIM HCYCTAHOBHUBIICMCS.

JIBuKeHMe, IPU KOTOPOM CKOPOCTb U aBJIEHUE U3MEHSIOTCS HE
TOJIBKO OT KOOPJIAMHAT MPOCTPAHCTBA, HO U OT BpPEMEHU Ha3bIBa-
eTcst

a) JIJAMUHApPHbBIM;

0) CTallMOHAPHBIM;

B) HEYCTaHOBUBIINMCS;

r) TypOyJCHTHBIM.

OIIK-3

33

Pacxon moroka 0603Ha4yaeTcs TaTHHCKOM OyKBOM
a) Q;
0)V;
B) P;
r) H.

OIIK-3

33

CpenHsist CKOPOCTh MOTOKA 0003HaYaeTcst OyKBOMA
a) %

0)V;

B) V;

r) o.

OIIK-3

33

J’Kupoe cedenue obo3HavyaeTcs OyKBOi
a) W;

6) n;

B) ;

r) .

OIIK-3

33

10

[Ipu HEYyCTaHOBUBIIEMCS IBUKEHNUH, KPUBAsl, B KAKJIOW TOUKE
KOTOPOM BEKTOPA CKOPOCTH B JAHHBIA MOMEHT BPEMEHU HaIlpaB-
JIEHBI 110 KacaTeJIbHOW Ha3bIBAETCS

a) TPaeKTOpUs TOKa;

0) TpyOKa ToKa;

B) CTpyMKa TOKa;

T) JIMHUS TOKA.

OIIK-3

33

11

TpyOuaTast moBepxXHOCTh, 0Opa3yemast TMHUSIMHU TOKa ¢ OeCKO-
HEYHO MaJIbIM MOIEPEUYHBIM CEUEHUEM Ha3bIBaeTCs

a) TpyOKa ToKa;

0) TpyOKa moToka;

B) JIMHUS TOKA;

I') 2JIEMEHTapHas CTpyHKa.

OIIK-3

33

12

DnemeHTapHas CTpyHKa - 3TO

a) TpyOKa MOTOKa, OKPY)KEHHas TIMHUSAMU TOKa;

0) 4acTh MOTOKA, 3aK/IIOUCHHAs BHYTPH TPYOKH TOKa;
B) 00bEM NOTOKA, ABMKYLIHICS BIOTb JIMHUH TOKA;

I') HEpa3pbIBHBII OTOK C MPOU3BOJBHON TPACKTOPHUEH.

OIIK-3

33

13

Teuenne KUIKOCTH CO CBOOOTHON TOBEPXHOCTHIO HA3bIBACTCSA
a) YCTaHOBMBILIEECS;

0) HamopHoe;

B) O€3HATIOPHOE;

r) cBOOOTHOE.

OIIK-3

33

14

Teuenne xunKocT 6€3 CBOOOIHON MOBEPXHOCTH B TPYOOTIPOBO-
JlaX C MOBBIIICHHBIM WJIM TIOHUKCHHBIM JaBIICHHEM HAa3bIBACTCS
a) Oe3HaIoOPHOE;

0) HamopHoe;

B) HEYCTaHOBUBIIIEECS,

OIIK-3

33
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') HeCBOOOJHOE (3aKPBITOE).

15 | VpaBuenue bepnymm i naeanbHOMN )KMIKOCTH UMEET BUJ OIIK-3 33
a); 21+i+i222 +i+u—%
2g pE 2g PE
5)zl+i+q2—zz+—+ +Zh>
P 2z 254
B) 2 4 Y = =z, +—+—2 ’I
fE 0 Zg o=
r) z +i+0513—2—22+ 2 + oy —— P‘E
PE 2z PE 2g
16 | YpaBuenue bepnynnu ams peaqbHOM KHUIKOCTH UMEET BU OIIK-3 33
2
a) 21+m1i+u—1—22+m2—+— Zha
Pg  2g pg 2g
2
0) 21+i+i=zz+i+—2+ ks
Pz 2g pg 28
2 2
E) zl+i+mlu—1=zg+i+m22+2h5
4 P 2g Pg
2
r) 21+i+mlu—1=zz+i+m2—+2h
Ppg " 2g PE
17 | YUnen ypaBuenus bepuymninu, o603HauaeMblii OyKBOii Z, Ha3bIBa- OIIK-3 33
eTcst
a) TEOMETPUYECKOMN BBICOTOM;
0) MbE30METPUUYECKON BBICOTOM;
B) CKOPOCTHOM BBICOTOM;
I') IOTEPSIHHOM BBICOTOM.
18 £ OIIK-3 33
Yiten ypaBHeHusi bepHysuii, 0603HaYaeMblii BRIpOKEHHEM P&
Ha3bIBaeTCs
a) CKOPOCTHOM BBICOTOM;
0) reoMeTpUYeCKOl BBICOTOI;
B) IIb€30METPUUYECKON BBICOTOM;
I') IOTEPSIHHOM BBICOTOM.
19 v OIIK-3 33
Unen ypaBHenust bepHyninu, 0603HauaeMblii BRIpaKEHHEM g
Ha3bIBaeTCs
a) MbE30METPUUECKON BBICOTOM;
0) CKOPOCTHOM BBICOTOI;
B) F€OMETPUUECKON BBICOTOM;
') TAKOTO YJIEHA HE CYIIECTBYET.
20 | YpaBHenue bepHymin s AByX pa3NUYHbIX CEYCHHM MMOTOKA OIIK-3 33
JlaeT B3aUMOCBSI3b MEXIY
a) 1aBJICHHEM, PACX0JIOM U CKOPOCTHIO;
0) cKopocCThIO, 1aBieHueM 1 kodduunentom Kopuommca;
B) JJABJICHUEM, CKOPOCTbIO U T€OMETPUUECKON BBICOTOM;
I') FEOMETPUUECKON BBICOTOM, CKOPOCTHIO, PACXOJOM.
21 | Koappumnuent Kopuonuca B ypaBHeHUn bepHysun xapakrepu- OIIK-3 33

3yer
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a) peKUM TEUEHUS KUJTKOCTH;

0) cTeneHb ruAPaBIMYECKOrO COMTPOTHBIIEHUS TPYOOIIPOBO/IA;
B) UI3MEHEHHE CKOPOCTHOTO HAIOPa;

I') CTENIeHb YMEHbBIIICHHS YPOBHS IOJIHOM SHEPTHH.

22

[ToxazaHue ypoBHsI ®KHUAKOCTH B TpyOke [1uto oTpaxaer

a) pa3HOCTb MEXK/JY YPOBHEM MOJIHON U MbE30METPUUECKOMN
JHEPTUEH;

0) U3MEHEeHUE TThe30METPUIECKOM SHEPTUH;

B) CKOPOCTHYIO SHEPTHIO;

') YPOBEHb MOJIHON SHEPTHUU.

OIIK-3

33

23

[ToTepsiHHAsE BBICOTA XapaKTEPU3yeT

a) CTeTeHb U3MEHEHUS JaBIICHHUS;

0) cTerneHb CONPOTUBICHHS TPYOOIIPOBO/Ia;

B) HalpaBJIEHUE TEUECHUS KUIKOCTU B TPYOOIIPOBO/IE;
I') CTENIEHb U3MEHEHHUSI CKOPOCTH JKUAKOCTH.

OIIK-3

33

24

JInHelHbIe IOTEPU BBI3BAHBI

a) CUJIOW TPEHUSI MEXAY CIOSIMU JKUKOCTH;
0) MECTHBIMHU COTIPOTHBIICHHUSIMH;

B) JJIMHOI TpyOOTIpOBO/IA;

T') BI3KOCTBIO KHUKOCTH.

OIIK-3

33

25

MecTHbIE IOTEPU SHEPTUU BBI3BAHbI

a) HATMYMEM JIMHEMHBIX CONPOTHUBIICHUN;
0) HaTM4YMeM MECTHBIX COTIPOTUBJICHUN;
B) MacCOM JBMXKYILEUCS KUJIKOCTH;

I') HHEPLMEN JBUKYIIEHCS JKUIKOCTH.

OIIK-3

33

26

Ha ydacTke TpyOOIpoBoOga MEXIy ABYMS €T0 CEUCHUSIMHU, IS
KOTOPBIX 3alIMCAHO YpaBHEHHE bepHYIIM MOKHO YCTaHOBUTH
CIICAYIOIINE THIPOIIIEMEHTHI

a) uabTp, OTBO, TUAPOMOTOP, TUPPY30Dp;

0) kpaH, KOH(]Y30p, IpOocCceb, HACOC;

B) GmiIbTp, KpaH, 1uddy30p, KOJIEHO;

I') THAPOLMJIMHAP, APOCCENb, KJIallaH, COILIO.

OIIK-3

33

27

Jist u3MEepeHusi CKOPOCTH MOTOKA UCTIONB3YETCs
a) TpyOka Iluro;

0) mbe3oMeTp;

B) BUCKO3UMETP;

r) TpyOKa Benrypu.

OIIK-3

33

28

JUnist M3MEepeHus pacxo/ia KUJKOCTH HCIIONb3YeTCs
a) TpyOka Iluro;

0) pacxonomep ITuro;

B) pacxonomep Benrtypu;

T') MbE30METP.

OIIK-3

33

29

YcraHoBUBILIEECS NBUKCHUE XapaKTEPU3YETCsl YPABHEHUSAMU
ayv="1(xy,z1);P=0Y, 2)

o ="1(x,y,z1t);P=0(XY,zt)

B)v =1(X, Y, 2); P=0(X, Y, Z, 1)

v =1(X,y, 2); P=o(X Y, 2)

OIIK-3

33

30

Pacxon motoka uaMepsieTcs B CNeAYIOMNX €AUHUALIAX
a) Mm%
0) m?/c;

B) M° C;

OIIK-3

33
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r) M%/C.

31

Jlnst ABYX ceueHHi TpyOOonpoBo/ia M3BECTHBI BeMuuHbI P1, vl,
z1 u z2. MoxHO 11 onpeAenuTs AaBieHue P2 u ckopocTs noTo-
Ka v2?

a) MOKHO;

0) MOXHO, eci u3BecTHHI AuameTpsl d1 u d2;

B) MOXHO, €CJIM U3BECTEH JHaMeTp TpyOomposozaa d1;

T') HEJIb3Sl.

OIIK-3

33

32

HeycranoBusmieecs IBMKEHUE KUJIKOCTH XapAKTEPU3YETCS
YpaBHEHHEM

v="f(x,y,2),P=0(X VY, 2)

o)v =1f(x, y,2); P=0(Xx, Y, z, 1)

B)v=1(X,y,2,t);P=0(X, Y, , t)
rv="1(x,y,z1t);P=0(XY, 2)

OIIK-3

33

33

3nayenue kod3dpduuumenta Kopronuca 11 TaMUHApHOTO pexXuMa
JIBYKEHUS JKUIKOCTH PAaBHO

a) 1,5;

0) 2;

B) 3;

r) 1.

OIIK-3

33

34

3nauyenue kod3pdunuenra Kopuonuca as TypOyaeHTHOTO pe-
KHUMa JIBHKEHUS KUAKOCTH PaBHO

a) 1,5;

0) 2;

B) 3;

r) 1.

OIIK-3

33

35

[To Mepe ABMKEHUS KUAKOCTH OT OJTHOTO CEUEHUS K IpYToMy
IIOTEPSIHHBIN HAIOP

a) yBEJIIMUMBACTCS;

0) yMEHbIIIAeTCS;

B) OCTAETCs TOCTOSIHHBIM;

I') YBEIMYUBACTCS MTPH HAIMYUH MECTHBIX COPOTHBIICHHH.

OIIK-3

33

36

I'uapaBaMuecKoe COMPOTUBIICHUE 3TO

a) COMPOTHUBIICHUE KUIKOCTH K K3MEHEHHUIO ()OPMBI CBOETO pyC-
na;

0) CONPOTHBIICHHE, PEIIATCTBYIOIIEE CBOOOTHOMY TIPOXOTY
KHUJIKOCTH,

B) COIIPOTHBIICHHE TPYOOTIPOBOIa, KOTOPOE COMPOBOKIACTCS
MOTCPSIMU SHCPIUU ) KUIAKOCTH,

I') COTPOTHUBIJICHUE, TPU KOTOPOM AT CKOPOCTh JIBUKCHHUS
KUJKOCTH TIO TPYOOTIPOBOTY.

OIIK-3

33

37

UTo SBISETCS HCTOYHUKOM MOTEPh SHEPTHU JBWKYILICUCS KU~
KOCTH?

a) TUIOTHOCTb;

0) BSI3KOCTb;

B) pacxoJl XHUJIKOCTH;

T') I3MEHCHHE HANIPABJICHUS JBVKCHUSL.

OIIK-3

33

38

Ha kakue BuabI AenATCs TUAPABINYECKUE COMPOTUBICHUS?
a) JINHEWHbIC U KBaJPAaTUYHBIE;

0) MeCTHBIC U HEITMHEHHBIC;

B) HEJIMHEUHBIC U JINHEUHBIC;

OIIK-3

33
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I') MECTHBIE U JIMHEHHBIE.

39

Brnusier i pexxuM IBUKCHUS KUAKOCTH HA THIPABINYECKOE CO-
MPOTUBIICHUE

a) BIIUSIET;

0) HE BIIUSCT;

B) BIIMSET TOJIBKO MIPH OMIPEICIICHHBIX YCIOBUSIX;

T') IPU HATUYUHA MECTHBIX THAPABINYECKIX COMPOTUBIICHUH.

OIIK-3

33

40

JlaMUHapHBIN PEXKUM JIBUKEHUS JKUJIKOCTH ITO

a) peKUM, IPU KOTOPOM HACTHUIIBI KUAKOCTH MEPEMEILAIOTCS
0ECCHUCTEMHO TOJIBKO y CTEHOK TPyOOTIpOBOa;

0) pexuM, Ipu KOTOPOM YaCTHUIIBI )KUJIKOCTH B TPYyOOIIPOBOIE
MepPEeMeIAITCsl 0ECCUCTEMHO;

B) PE&XHUM, IIPU KOTOPOM >KUJKOCTb COXPAHSET ONPEIECICHHBIN
CTpPOM CBOMX YaCTHLL;

') peXUM, TP KOTOPOM YACTHUIIBI KUAKOCTH JIBUTAIOTCS TI0-
CJIOHO TOJIBKO Yy CTEHOK TPyOOTIpOBOIA.

OIIK-3

33

41

TypOyneHTHBINH peKUM IBHKEHUS )KUKOCTH 3TO

a) peXXHM, TP KOTOPOM YaCTHUIIBI KUJAKOCTU COXPAHSIOT OIpe-
JIEJIEHHBIN CTPOH (ABMXKYTCS ITOCIIONHO);

0) pexuM, Ipu KOTOPOM YaCTHUIIBI )KUKOCTH TIEPEMELIAIOTCS B
TpyOOTIpoBOIe OECCUCTEMHO;

B) PEKUM, IIpU KOTOPOM YaCTHUIIbI )KUJIKOCTH JIBUTAKOTCS KaK I10-
CJIO¥HO Tak ¥ 0€CCHUCTEMHO;

I') p&KHUM, TP KOTOPOM YaCTHUIbI KHUIKOCTHU JABUTAIOTCS MO-
CJIOITHO TOJIBKO B IIGHTPE TPYOONIPOBOAA.

OIIK-3

33

42

[Tpu kakoM pexxuMe ABIKEHHS KHUJIKOCTH B TPyOOIIPOBOIE
IyJbCAUs CKOPOCTEMN U JaBIEHUH HE IPOUCXOANT?

a) IpU OTCYTCTBUU JABUKEHUS )KUJKOCTH;

0) IIpH CIIOKOHHOM;

B) IIpU TYpOYJIEHTHOM;

I') IpH JIJAMUHAPHOM.

OIIK-3

33

43

[Tpu kakoM pexxuMe ABIKEHHS KHUJIKOCTH B TPyOOIIPOBOIE
HaOII0JaeTCs MyIbCAIMs CKOPOCTEH U aBlIEHUH B TPyOOTIPOBO-
ne?

a) Mpy JIJAMUHApPHOM;

0) IpU CKOPOCTHOM;

B) IIpU TYpOYJIEHTHOM;

I') IPYU OTCYTCTBUH JIBUKEHUS JKUKOCTH.

OIIK-3

33

44

[Tpu 1aMUHAPHOM JBM>KEHUH KUAKOCTH B TpyOOTIpOBOIE
HaOJI01AI0TCS CIEAYIOIINE SIBICHUS

a) MyJnbcalus CKOPOCTEN U IaBJICHUI;

0) OTCYTCTBHE MyJIbCAIIUU CKOPOCTEH U TaBJICHMUIA;

B) ITyJbCAlMsl CKOPOCTENW U OTCYTCTBHE MYJIbCALIUU AABJICHUN;
I') yJAbCalysl AABJIECHUN U OTCYTCTBUE NYJIbCAILIMN CKOPOCTEH.

OIIK-3

33

45

[Tpu TypOyneHTHOM BUKEHUH >KUKOCTH B TPYOOIIPOBOIE
HaOJI01AI0TCS CIEAYIOIINE SBICHUS

a) MyJnbcalus CKOPOCTEN U 1aBIICHUI;

0) OTCYTCTBHE MyJIbCAIIUU CKOPOCTEH M JaBJICHMUIA,

B) ITyJbCAlMsl CKOPOCTENW U OTCYTCTBUE MYJIbCALIUU JAABJICHUN;
I') yJAbCalysl AABJICHUN U OTCYTCTBUE NYJIbCAILIMU CKOPOCTEH.

OIIK-3

33

46

I'te cKOPOCTH ABMKEHUS )KUAKOCTH MAaKCUMAJIbHA TIPH TYpOy-

OIIK-3

33
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JIEHTHOM pexuMe?

a) y CTeHOK TpyOOmpoBO/Ia;

0) B 1IeHTpe TPYOOIIPOBO/Ia;

B) MOKET OBITh MAKCUMAJIbHA B JTIOOOM MECTE;

') BCE YACTUIIBI ABMKYTCS C OJMHAKOBON CKOPOCTHIO.

47 | I'me ckopoCTh ABMXKEHUS KUIKOCTH MaKCUMaJbHa MIPH JIAMHU- OIIK-3 33
HapHOM pexxume?
a) y CTeHOK TpyOOmpoBO/Ia;
0) B IeHTpe TpyOONpoBOIa;
B) MOKET OBITh MAKCMAJIbHA B JTIOOOM MECTE;
') B HaYaJIe TpyOOIpoBoa.
48 | PexxuM ABMKEHHS KHUJIKOCTH B TPyOOIIPOBOE 3TO MPOLIECC OIIK-3 33
a) 0OpaTHUMBIif;
0) HeoOpaTHUMBIi;
B) 0OpaTHM IMPH MOCTOSIHHOM JIaBJICHHH;
I') HEOOpaTUM MPHU U3MEHSIOIIENCS CKOPOCTH.
49 | Yucno PeitHonbaca onpenensiercs o Gopmyre OIIK-3 33
2) Re = 2% 6) Re = 2%;
LL g
8) Re = 293 r) Re= L.
[ L]
50 | Ot kakux mapaMeTpoB 3aBUCHUT 3HaYeHHUE uncia PeitHombaca? OIIK-3 33
a) OT JUaMeTpa TpyOOonpoBoaa, KHHEMATHYECKOH BSI3KOCTH JKU/I-
KOCTH U CKOPOCTH JIBH)KEHUS JKUAKOCTH;
0) oT pacxo/a )KHJIKOCTH, OT TEMIIEPATYPbI KUIAKOCTH, OT JUTMHBI
TpyOOTIpOBOIA;
B) OT IMHAMHYECKON BA3KOCTH, OT INIOTHOCTH U OT CKOPOCTH
JBYKEHUS JKUIKOCTH;
I') OT CKOPOCTH JIBWXECHUS )KHUJIKOCTH, OT IIEPOXOBATOCTH CTEHOK
TpyOOIPOBO/IA, OT BSI3KOCTHU JKHUJIKOCTH.
51 | Kputnueckoe 3HaueHue uucna PeliHonbaca paBHO OIIK-3 33
a) 2300;
0) 3200;
B) 4000;
r) 4600.
52 | Ilpu Re > 4000 pexum IBUKEHUS KUIKOCTH OIIK-3 33
a) JIJaMUHapPHBIN;
0) mepexoIHBbI;
B) TYpOYJIEHTHBIN;
') KAaBUTAIIMOHHBIM.
53 | IIpu Re <2300 pexum IBUKEHUS KUIKOCTH OIIK-3 33
a) KaBUTAIIMOHHBII;
0) TypOyJICHTHBIIA;
B) MEPEXOIHBI;
I') JJaMUHapPHBIH.
54 | IIpu 2300 < Re <4000 pexum IBUKEHUS )KUIKOCTH OIIK-3 33

a) JIJaMHUHapPHBIN;
0) TypOyJICHTHBII;
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B) MEPEXOIHBI;
') KAaBUTAIIMOHHBIM.

55

KasuTanus sto

a) BO3/ICHCTBUE JAaBIICHUS )KUIKOCTH Ha CTEHKH TPyOOIIPOBO/Ia;
0) IBUKCHHE KUIAKOCTU B OTKPBITBIX pyciaX, CBSI3aHHOE C HH-
TEHCHUBHBIM IEPEMILIUBAHUEM;;

B) MECTHOE U3MEHEHUE THIPABIUYECKOTO COMPOTUBIICHUS;

I') U'3MEHEHUE arperaTHOrO COCTOSIHUS KUAKOCTH MPU JBUKEHUU
B 3aKPBITHIX pyCJIaX, CBA3aHHOE C MECTHBIM I1aJICHUEM JIaBJICHUSL.

OIIK-3

33

56

Kakoii OykBoii rpedeckoro andasura obo3Havaercs Ko3dduru-
€HT T'HJIPaBIMYECKOTO TPEHUs?

a)v;

0) G

B) A;

r) L.

OIIK-3

33

57

Ha ckomnpko obnacreil nenutcst TypOyJIeHTHBIN PeXUM JABHKEHHS
IIpU OTIpe/IeIeHnH K03 (PUIIMEHTa THAPABIMYECKOTO TPEHUS?

a) Ha JIBE;

0) Ha Tpu;

B) Ha YETHIPE;

') Ha MSTh.

OIIK-3

33

58

Ot yero 3aBHCUT KO3()(HUIIMEHT THAPABIMUECKOTO TPEHHS B
nepBoit o6macTu TypOyJIEeHTHOTO pexkuma’?

a) TOJBKO OT uncna Re;

0) ot uncna Re 1 mepoxoBaToCcT CTEHOK TPYOOIIPOBOAA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/IA;

r) oT ynuciaa Re, OT AJMHBI U IEPOXOBATOCTH CTEHOK TPYOOIIpo-
BOJIA.

OIIK-3

33

59

Ot yero 3aBUCUT KO3()(DUITUEHT THIPABINUECKOTO TPEHUS BO
BTOPOIi 001acTH TYpOYJIEHTHOTO pexxuma?

a) TOJBKO OT uncna Re;

0) ot uncna Re 1 mepoxoBaToCcT CTEHOK TPYOOIIPOBOAA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/A;

r) oT yncia Re, OT AJMHBI U IEPOXOBATOCTH CTEHOK TPYOOIIpo-
BOJA.

OIIK-3

33

60

Ot yero 3aBHCUT KO3()(HUIIUEHT THAPABIMUECKOTO TPEHHS B Tpe-
Thel obacTu TypOyJIeHTHOTO pexxuma’?

a) TOJBKO OT uncina Re;

0) ot uncia Re 1 mepoxoBaTOCTH CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBO/A;

r) oT yncia Re, OT AJMHBI U IEPOXOBATOCTH CTEHOK TPYOOIIpo-
BOJA.

OIIK-3

33

61

Kakue TpyObl IMEIOT HAUMEHBIITYI0 A0COIIOTHYIO IIIEPOXOBa-
TOCTB?

a) YyI'yHHBIE;

0) CTEKJISIHHBIE;

B) CTaJIbHBIE;

') MEJIHbIE.

OIIK-3

33

62

VYkaxuTe B IOPSAKE BO3pACTAaHUSI aOCONIOTHOMN IIEPOXOBATOCTH
MaTepHalsl TPYO.

a) Mellb, CTallb, YYT'YH, CTEKJIO;

0) cTeKy0, Me/lb, CTaNlb, YYT'YH;

B) CTEKJIO, CTallb, M€Jlb, YYT'YH;

I') CTallb, CTEKJIO, YYT'YH, MEJIb.

OIIK-3

33
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63

Yro Takoe como?

a) (G Py30p ¢ MIABHO CONMPSHKEHHBIMHU LUIHHIPUIECKUMU U
KOHUYECKUMH YaCTAMU;

0) OCTEeNeHHOE Cy)KEeHUE TPYObI, y KOTOPOTO BXOJAHOM JHaMETp
B JIBa pa3a 0oJIbIlIe BBIXOJHOTO;

B) KOH(]Y30p C IJIABHO CONPSHKCHHBIMH IIMIINHAPHYECKUMH U
KOHHUYECKUMH YaCTAMU;

I') KOH(Y30p C TIABHO COMPSDKEHHBIMH LMIMHAPUIECKUMH U T1a-
paboIMYEeCKUMH YaCTSIMHU.

OIIK-3

33

64

UYro sABiIsIETCS OCHOBHOM IIPUYMHON ITOTEPU HAIOPA B MECTHBIX
THJIPABIUYECKUX COTPOTUBIICHUSX

a) HaIM4YKMe BUXpeoOpa3oBaHUI B MECTax U3MEHEHHs KOH(DUTY-
panuu noToKa;

0) TpeHHe KUAKOCTU O BHYTPEHHUE OCTPhIe KPOMKH TPYOOTIpO-
BOJA;

B) U3MEHEHHUE HAIIPABIICHUS U CKOPOCTH JIBM)KEHUS JKUIKOCTH;
I') HIEPOXOBATOCTh CTEHOK TPYOOPOBOJIA M BA3KOCTh JKUAKOCTH.

OIIK-3

33

65

Jlnst uero ciryxut Homorpamma KonOpyxka-VYaiira?

a) JUIsl OIIPENIEIIEHNs] PEXKUMA JBIKEHUSI JKUJKOCTH;

0) nns onpeneneHust KodpPHUIMEeHTa MOTeph B MECTHBIX COTIPO-
TUBJICHUSX;

B) Ul ONpeAeNIeHUs IOTEPH HAIlopa IPHU U3BECTHOM uucie Peil-
HOJIbJICA;

r) JUis onpeneneHust Koa(UIMeHTa ruApaBInYecKOr0 TPEHHSL.

OIIK-3

33

66

C mOMOIIIBIO YETO OIPeeNIIeTCs] PEXKUM JBHXKEHUS KUAKOCTH?
a) no rpa¢uky Hukypanze;

6) o Homorpamme Konbpyka-VYaiita;

B) 1o uncity PeitHonbca;

r) no opmyne Beiicbaxa-/lapcu.

OIIK-3

33

67

Jlnist onipeieNieHus! MoTeph HAaropa CIIYKHUT
a) yucio Peiinomnbca;

6) dopmyna Beiicbaxa-/lapcu;

B) HoMorpamma Konbpyka-VYaiita;

r) rpaduk Huxypanze.

OIIK-3

33

68

Jst gero ciryxut popmyna Beiic6axa-/lapcu?

a) ans onpeneneHus yucia PeitHonbca;

0) ns onpeneneHust KodppUIMEeHTa THAPABINYECKOTO TPEHHUS;
B) JJIs1 OIpeIeTICHNs NOTEeph HATIOPa;

T) JUIs ompenenieH st K03 UIMeHTa noTepb MECTHOTO COIPO-
TUBJICHUSI.

OIIK-3

33

69

Teopema bopnaa riacur

a) MOTEPs HAaNopa IIpU BHE3AITHOM CY)KEHHH pycila paBHA CKO-
POCTHOMY HAropy, OIPeJeIeHHOMY II0 CyMME CKOPOCTEN MEXIy
NECPBbLIM U BTOPBIM CCHCHUCM

0) moTeps Hamopa Mpy BHE3aITHOM PaCIIMPEHUH PyCiia paBHA
CKOPOCTHOMY HaIopy, OIpeIeIEeHHOMY II0 CyMMe CKOpOCTEN
MCXKIY NCPBBIM U BTOPBIM CCYUCHHUCM,

B) IIOTEPS HANOpa IIPU BHE3AITHOM CYKEHUU pycila paBHa CKO-
POCTHOMY Haropy, OIPEAEIEHHOMY 10 Pa3HOCTH CKOPOCTEMN
MCXKIY NCPBBIM U BTOPBIM CCYUCHHUCM;

I') IOTEPsl HAallopa MpY BHE3AIMHOM PacIIMpPEHUH pycila paBHa
CKOPOCTHOMY HAIlOpPY, ONPEAEIECHHOMY 110 Pa3HOCTU CKOPOCTEM

OIIK-3

33
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MEK/y IEPBBIM U BTOPBIM CEUCHUEM.

70

Kapuranus He CIIY)KUT IPUIMHON YBETHUCHUS
a) BUOpaImuy;

0) HarpeBa TpyO;

B) KII/I runpomariuy;

') CONPOTHUBJICHUS TPYOOIIPOBOIA.

OIIK-3

33

71

['mapaBIUYeCKMMU MallHHAMH Ha3bIBAIOT

a) MaIlIMHBI, BEIpaOaTHIBAIOLINE SHEPTUIO U COOOIIAIONINE €€
KHUJKOCTH;

0) MaIluHbI, KOTOPBIE COOOLIAIOT MPOXOAALICH Yepe3 HUX KU
KOCTH MEXaHHYECKYIO SHEPTHIO, TUOO0 MOIYy4aroT OT KUIKOCTH
YacTh SHEPTUU U TIEPEIAloT e¢ padoYrM OpraHam;

B) MaIlIMHbI, CHOCOOHBIE PA0OTATh TOJBKO MPU MX MOIHOM IO-
IPYXEHHUHU B KHUJIKOCTh C COOOIIEHNEM UM MEXaHHUUYECKOH IHep-
MU TIPUBOJIA;

') MalIUHbBI, COSAUHSIIONINECS MEXIY CO00# crucTeMoii Tpyoo-
MIPOBOJIOB, MO0 KOTOPBIM JIBUXKETCS paboyast )KUAKOCTh, OTAI0-
111ast SHEPTHIO.

OIIK-3

33

72

I'mpponiepenaua - 310

a) cucreMa TpyOOTIPOBOJIOB, IO KOTOPBIM JIBUKETCS KUIKOCTD
OT OJIHOTO THAPOAIEMEHTA K APYTrOMY;

0) cuctema, OCHOBHOE Ha3HAUYCHUE KOTOPOU SIBIISIETCS TMepeaada
MEXaHUYECKOM PHEPTUU OT ABUTATENS K UCTIOTHUTEIHLHOMY Op-
ra"y MOCPEACTBOM paboUeit )KUIKOCTH;

B) MeXaHWYecKas mepesada, paboTarolas mocpeICTBOM JICH-
CTBUSI HA HEE SHEPTUH JIBIKYILIEHUCS KUAKOCTH;

r) nepeaaya, B KOTOPOH JKUJIKOCTh MO/ IEUCTBUEM Tepernaia
JABJICHUI Ha BXOJIE M BBIXOJIE THApOAIIapaTa, Coo0IaeT ero
BBIXOJIHOMY 3BE€HY JBUKEHUE.

OIIK-3

33

73

Hacoc, B KOTOpOM KUAKOCTh NEPEMEIAETCS MO1 IEHCTBUEM
IEHTPOOEIKHBIX CUJI, HA3BIBACTCS

a) JIOMAaCTHOM LIeHTPOOEXKHBIN HACOC;

0) JomacTHOM 0CeBOI HACOC;

B) MOPIITHEBOW HACOC IIEHTPOOEIKHOTO JIEHCTBUS;

r) muddepeHnnanbHbI HeHTPOOSKHBIN HAcoC.

OIIK-3

33

74

OceBble HACOCHI, B KOTOPBIX MOJIOXKEHHE JIoTacTeil pabouero Ko-
Jieca He U3MEHSETCS Ha3bIBAeTCsI

a) CTallMOHAPHO-JIONIaCTHBIM;

0) HEMOBOPOTHO-JIOTIACTHBIM;

B) JKECTKOJIOTIACTHBIM;

I') >)KECTKOBUHTOBBIM.

OIIK-3

33

75

[ToprHeBbIe HACOCHI MO THITY BHITECHUTENEH KIaCCHPHUIUPYIOT
Ha

a) IUTYH)KEpHBIe, MOPIIHEBbIE U THapparMeHHbIE;

0) TuTyHX)XepHbIe, MeMOpaHHbIE U MOPIITHEBLIC;

B) TIOPIIHEBBIE, KYJIAUKOBBIE U AHadparMeHHbIE;

r) qruadparMeHHble, JONACTHBIE U IUTyH)KEpHBIE.

OIIK-3

33
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5.3.2.2. Bonpochl JIst YCTHOTO onpoca

No Copep:xanue Komme- NIK
TeHI Ul

1 I'mapocTaTuyeckoe 1aBJiIeHUE U €T0 CBOMCTBA. OIIK-3 33

2 | duddepenunanbupie ypaBHEHUS paBHOBecHs kuakoctH (ypas- |  OIIK-3 33
HeHue Diliepa).

3 | OcHOBHOE ypaBHEHHE THAPOCTATUKH. OIIK-3 33

4 | Doropsl THAPOCTATUYECKOTO JAAaBIICHHS Pa3IMYHOrO poja kuako- | OIIK-3 33
CTel Ha BEPTHKAJIBHYIO U HAKIIOHHYIO CTCHKH.

5 | [loHATHS: TIOCKOCTH CpPaBHEHUS, HAIOp, HANOpHAas IUIOCKOCTh, | OIIK-3 33
cBOOO/IHAsI TOBEPXHOCTh KHUJIKOCTU. DHEpPreTHueckuii (pusmue-
CKHI{) CMBICIT IOHSITHIA.

6 | YcnoBus paBHOBECHs XHUAKOCTeW B cooOmaroumxcst cocyaax. | OIIK-3 33
3akoH Ilackans ¥ ero npakTH4ecKoe NPUMEHEHHE.

7 | Cuila cyMMapHOTO JIaBJIEHUS KUJIKOCTH HA IJIOCKUE CTEHKH. OIIK-3 33

8 | Cuia cyMMapHOTO JIaBJICHUS )KUKOCTH Ha KPUBOJIMHEHHBIE OIIK-3 33
CTEHKH.

9 | OTHOCHTENTBHOE PAaBHOBECHOE KHJIKOCTH. OIIK-3 33

10 | I'mppaBnuka: kimaccuuKanus IBMXKEHUH, MOHsATHE O cTpyiua- |  OIIK-3 33
TOM JBIKEHHH, )KUBOE CEYCHUE U PACXO]l KUAKOCTH, TIOHITHE O
CpEAHEN CKOPOCTH MOTOKA.

11 | I'mppaBinyeckuil, Nbe30METPUUECKON U TEOMETPUUECKHE YKIIO- OIIK-3 33
HBIL.

12 | YpaBHeHue Hepa3pbIBHOCTH MOTOKA. OIIK-3 33

13 | Pexumsl aBmwkeHus xuakoctu. Yucno PeliHonmbaca m kpuTHUe- OIIK-3 33
CKasi CKOPOCTb.

14 | Inddepenunanpable ypaBHEHUS JABWXKEHHs W HepaspbiBHOCTH |  OITK-3 33
IIOTOKA UICAIBHON KUJKOCTH.

15 | YpaBuenue bepHymnu ais aneMeHTapHON CTpYHKH BA3Kou xufd- | OITK-3 33
KocTH. ['eomeTprueckuii 1 GU3NUECKUIN CMBICIL.

16 | YpaBHenue bepHymnnu st 1€710ro NOTOKA BOJHOM KHUJIKOCTH. OIIK-3 33

17 | OcHoBHOE ypaBHEHHE PAaBHOMEPHOTO IBMKEHUE XUAKOCTH B | OIIK-3 33
TpyOax v OTKPBITHIX pyciax.

18 | JlamuHapHBIN pEXHUM ABIKEHHS XHUAKOCTH B TpyOax. Bemon | OIIK-3 33
dbopmymnsl lapcu.

19 | Ompenenenue morepb Hamopsl B TpyOax mnpu TypOyneHTHOM | OITK-3 33
nerokeHnn. Gopmyna [lesn.

20 | Koa¢h¢duimeHt conpoTHBICHUS] CUCTEMBI. OIIK-3 33

21 | Bunsl cxxaTus U Ki1accuUKalys OTBEPCTU U HacaakoB npu uc- | OIIK-3 33
TEUYEeHUH KUAKOCTH. OOIaCTH MPUMEHEHHSL.

22 | Mcreuenue XMIKOCTH 4Yepe3 He 3aTOIUICHHOe oTBepcTue B TOH- | OIIK-3 33
KO CTEHKE.

23 | Mcredenue XUAKOCTH yepe3 00IbIIOe OTBEPCTHE B TOHKON OIIK-3 33
CTEHKE.

24 | VicreueHue uepe3 3aTOIIICHHOE OTBEPCTHE. OIIK-3 33

25 | Mcreuenue >XUAKOCTH TMpH NepeMeHHOM Hamope. Bpems omo- |  OIIK-3 33
POKHEHHUS pe3epByapa.

26 | I'mppaBiuyeckuil pacdyeT HAcaAKoB: ompereneHue ckopoctd u |  OIIK-3 33
Pacx0J10B KHUJIKOCTH.

27 | I'mppaBnuyeckuil ymap B TpyOax. Ilpupona siaenuss u mepsl | OIIK-3 33

00pBOBI C THAPOYIAPOM.
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28 | Teopus ruapaBianyeckoro yaapa XKyKoBCKOToO. OIIK-3 33

29 | BzaumoseiicTBue Haberaromuiei cTpyu ¢ HeroABUKHOU Tperpa- OIIK-3 33
JOM.

30 | BzaumoneiicTBue Haberaromiei CTpyu ¢ MOABIKHON Iperpaioi. OIIK-3 33

31 | Pacuer kaHaJOB U OTKPBITHIX pycCell. OIIK-3 33

32 | Knaccudukauus v NpuHIMI JIeicTBUA JonacTHbIX MamuH. Oc- | OIIK-3 33
HOBHBIC MOHATHS Hamop, noaada, MomHocTh K.ILJI., oObeMHBIC
U TUJPABIMYECKHE MTOTEPH.

33 | OcHOBHOE ypaBHEHHE JIOTMIACTHBIX MAIIIKH. OIIK-3 33

34 | XapakTepuUCTUKH IEHTPOOESKHBIX HAcocoB pabouas, yHuBep- | OIIK-3 33
caipHas1, Oe3pa3MepHast

35 | PabGouas Touka 1 pabouMii y4acTOK Hacoca. OIIK-3 33

36 | OCHOBBI TEOPHH THPABIMYECKOTO MOI00uS. OIIK-3 33

37 | Kpurepuu nono6ust Hetorona, Peitnonpaca, @pyna. OIIK-3 33

38 | IlogoGue 1EHTPOOESKHBIX HACOCOB MO Npou3BoxuTensHOCTH, |  OIIK-3 33
Haropy ¥ MOIIHOCTH.

39 | Koapdunment 6p1cTpoxogHocTH. OCHOBHBIE THITBI HACOCOB. OIIK-3 33

40 | CnocoObl MI3MEHEHUS XapaKTepUCTHK HacocoB. O0ToUKa pado- OIIK-3 33
4ero Kojeca Hacoca.

41 | MapkupoBKa 1 00JIaCTh MPUMEHEHHSI IEHTPOOESIKHBIX HACOCOB. OIIK-3 33

42 | KOHCTPYKIIMH OCEBBIX U BUXPEBBIX HACOCOB. VX XapaKTepuCTu- OIIK-3 33
KH, 0COOCHHOCTH YCTPONCTBA U AKCILTyaTallUH.

43 | OOBbeMHBIE HACOCHI U MOTOPBI THJIPABIMYECKUX TPUBOJIOB. OIIK-3 33

44 | OcHOBHBIE OHATHUS U TEPMHUHBI THIPOIPHUBOJIA. OIIK-3 33

45 | OOmme cBOHCTBAa 0OBEMHBIX THAPOMAIITHH. OIIK-3 33

46 | IlpeumyriecTBa M HEAOCTATKH T'MIPOIPUBOA. OIIK-3 33

47 | XapakTtepucTtuka pabouero npoiecca 00beMHBIX HACOCOB U MO- OIIK-3 33
TOPOB.

48 | OObemHbIe TOTEpH U 00BEMHAs! XapaKTEPUCTUKA THAPOHACOCA. OIIK-3 33
KaBuranmonnas kpusasi.

49 | O6bvemHbIH ruaponprBo. OCHOBHBIEC IOHSATHUS U OTIPE/ICICHUSI. OIIK-3 33
Tunsl ruapONpUBOIOB.

50 | CnocoOsl perynupoBaHus 00bEMHOTO T'HIPONPUBOJIA. OIIK-3 33

51 | PerynupoBanue u3MeHeHHEM pabodero o0beMa ruipoHacoca u OIIK-3 33
THJIPOMOTOpA

52 | K.IL/JI. ruaponpuBoia ¢ 00bEMHBIM PEryIUPOBAHUEM. OIIK-3 33

53 | CxeMBbl rHAPONIPUBOIOB C JPOCCEIHHBIM PETYIHPOBAHHEM. OIIK-3 33

54 | K.II.J. ruaponprBoaa MpH MapajjieIbHOM U MOCIEA0BATEIbHOM OIIK-3 33
BKJIIOYEHUH JIPOCCEIIS.

55 | CpaBHHUTENbHAS OLIEHKA THIPOIIPUBOJIOB C PA3IMYHBIM PETYIIN- OIIK-3 33
pOBaHUEM.

56 | McTouHukw c/X BOJOCHA0KEHHS W TUITHI BOI03a00PHBIX COOPY- OIIK-3 33
KEeHUI. 30HbI CAHUTAPHON OXPaHbl, HICTOUHUKOB.

57 | HamopHas cxema BOJAOCHA0KEHUS U3 OTKPHITOIO UCTOUYHUKA C OIIK-3 33
IIPOXOJHBIM PE3EPBYAPOM.

58 | Cxema BoOCHAOKEHUS C KOHTPOJIBHBIM PE3EPBYAPOM U3 MOJ- OIIK-3 33
3€MHOT'0 UCTOYHHKA.

59 | KomOunnpoBaHHas cxema BoI0CHa0OeHus. BozayniHsie komma- OIIK-3 33
KH.

60 | HamopHo-perynupytomiie eMKOCTH Jisi BOJIbl. BogoHanopHbie OIIK-3 33

OarHu.
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5.3.2.3. 3agauu A1 NPOBEPKH YMEHHIi 1 HABBIKOB

Conepxanue

Komme-
TEeHLUA

UK

3agaua 1. 3akpbIThIii pe3epByap ¢ MOPCKOW BOJIOW CHAaOXEH OT-
KPBITBIM M 3aKpBITBIM Ibe3oMeTpaMu. OnpenennTs NpUBEICHHYIO
IBE30METPHUECKYIO BBICOTY hx MOIHSATHS BOJBI B 3aKPHITOM IIbe-
30MeTpe (COOTBETCTBYIOIIYIO aOCOJIIOTHOMY THUIPOCTATUYECKOMY
TaBIICHUIO B TOYKE A), €CIU MOKa3aHHWE OTKPBITOro Mmbe3omerpa h

IpU aTMOC(EPHOM JIABJICHUHU Par, @ TOUKA A PaCIOJI0KEHA BbIIIE
Touku B Ha Benmmuuny hi.

UcxomHbIe JTaHHBIC: P -0
h:1,2 M, ipm
h1=0,4 M. '

g =M jh

OIIK-3

V5; H3

3agava 2. Onpenenutb abCONIOTHOE THIPOCTATUUECKOE JTABICHUE
B TOUYKE A 3aKpbITOrO pe3epByapa C JUCTHUIMPOBAHHOW BOJIOM,
€Cli TpU aTMOC(EpPHOM MJABICHHM Par BBICOTA CTOJNOA PTYTH B
TpyOke nupmanomerpa h, a TUHHS pazaena MEXIY PTYTbIO M BO-
JIOK pacrioyio’keHa HKe Touku B Ha Benmuuny hi, Touka B — BBI-
111€ TOYKU A Ha BEJIMYMHY ho.

Wcxonnrsle jaHHEBIE:
h=0,6 m;
hi=0,4 m;
h,=0,3 M.

OIIK-3

V5; H3

3amaua 3. 3akpbIThIil pe3epByap cHaOXeH JUPMaHOMETPOM, ycTa-
HOBJICHHBIM B TOYKe B, M 3aKkpbITbIM nbe3omeTpoM. OmnpenenuTthb
MIPUBEJCHHYIO MbE30METPUUECKYIO BBICOTY hx MOIHATHS TpPEecHOU
BOJbI B 3aKPHITOM IbE30METPE (COOTBETCTBYIOIIYIO aOCOIIOTHOMY
TUIPOCTATUYECKOMY JABJICHHUIO B TOYKe A), eciu mpu atMmocdep-
HOM JaBJICHHU Par BBICOTA CTOJIOA PTYyTH B TpyOke mauddepeniu-
anpHOro MaHoMmeTpa h, a Touka A pacmosoxeHa Ha Tiayoune hy ot
CBOOOHON TOBEPXHOCTH.

Wcxonabple maHHBIE:
h=0,3 Mm;
h1=0,7 m;

OIIK-3

V5; H3
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4 | 3apgaua 4. J{ns cOpoca M3NUIIKOB BOJBI UCHIOJIB3YeTCsl AOHHBIN Bo- | OITK-3 V5, H3
TOBBIITYCK, MPSIMOYTOJIBHBINA 3aTBOP KOTOPOTO MMEET pa3Mephl a u
b, yron nakiona o. I'myOrHa BO/BI OT ee CBOOOJHOM MOBEPXHOCTH
10 HWKHEH KpoMKH 3aTBopa — hi. Onpenenuts cuiry n30bITOYHO-
ro TUAPOCTATHYECKOTO MABICHHS >KUIKOCTH HA 3aTBOP BOJOBBI-

ITyCKa.
Wcxonnrsle jaHHEBIE:
h1=12 m;
a=1,5 m;
b=3 m;
0=60 °.

5 | 3amaua 5. 3aTBOp JOHHOTO BOJOBBIMYCKa TpeyrojbHOW ¢opmsl |  OI1K-3 V5, H3
MMeeT IIMPUHY a U BbICOTY b. YTroi HakioHa 3aTBOpA 0, HUXKHSAA
KpOMKa 3aTBOpa HAXOAUTCS B BojJe Ha riyouHe hi. Ompenenuts
CHITy a0COJIFOTHOTO THJIPOCTATUYECKOTO JAaBICHUS KUAKOCTH H TIO-
JIO)KEHHE [IEHTPa JaBJICHUS HA 3aTBOP.

HcexonHble jaHHbIE:

hi=11 m; . 2

a=1,5 m;  =f

b=2 m; -h_'1 N~
0=45 °. - 4 j

6 | 3amaua 6. Llucrepna nuamerpom /I=1,4 M 3anonnena kepocuHom | OIIK-3 V5, H3
(m1oTHOCTH P«=830 kr/M°) Ha rmy6uny hi. OnpeneauTs cuTy U30bI-
TOYHOTO THAPOCTATHYECKOTO IaBJICHUS P, KOTOPYIO HEOOXOIUMO
MPUIIOKUTD ISl OTKPBITHS KPBIIIKH A IIMCTEPHBI, a TaKKe HAWTH
KOOPAMHATY TOYKH MPHIIOKEHUS STON CHIIBL.

Hcxonabple maHHBIE:
h1=0,7 M.

7 | 3agaua 7. VI3 oTKphITOTO pe3epByapa npu noctosiHHoM Harope Hi Boga | OI1K-3 V5, H3
temneparypoii t= 50°C BbITEKaeT ¢ OJIHOW CTOPOHBI B arMOcdepy Io
KOpOTKOMY TpyOorpoBoay auamerpom Ji m ymsou |1 ¢ mepoxosaro-
CTBIO CTEHOK A=1 MM, 33/IBIKKOH, KOA(D(DUIMEHT COMPOTHBICHHS KOTO-
poii & u Ha kxoHue mudpdy30poM Eyp=0,9, mIonans XKUBOTO CEUSHUs
KOTOPOTO 3a paclIMpeHueM S;= 2S1, ¢ IPYroit CTOPOHBI BOJIA MOAACTCS B
JIpYro pesepByap 4epe3 3aTOIUICHHBIM BHEIIHWN LWIMHAPUYECKUNA
HacaJok (Hacagok Bentypu). PasHocts ypoBHei mexay Humu H. Haca-
1ok umeet muamerp du, mny |, =5 di u xoaddrment pacxona Haca-
KH L.

Onpenenuts:

1. Ckopocts uctedenust Vz, pacxoz Boasl Q2 1 koapdHIEeHT ruapas-
JIMYECKOTO TPEHUS A TI0 KOPOTKOMY TPYOOTIPOBOTY.

2. Pacxon yepe3 Hacasok Qy.
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Wcxonnrsle jaHHEBIE:

11=6 M; v =TT ,

d1=0,8+102 i T F| dy @ 2

du=1*102 m; .7,5;%_1_—” L ir — | &
Hi=2 m; ' _ ! L, :
Ho=6 w; ] "

|.1H:0,82;
£s=2,5.

8 | 3agaua 8. lcreueHue MpoUCXOIUT U3 OTKPBITOTO pe3epByapa B armo- | OI1K-3 V5, H3
cthepy MpH MOCTOSTHHOM Harope Bo/ibl Hi 1o KopoTkoMy TpyOOIIpoBOLy
MIEPEMEHHOTO MOTIEPEYHOT0 ceueHus ¢ auamerpamu Oh u d2 v muHamu Iy
U |2, 1 KOTOPBIX KOI(POHUIMEHTHI THIAPABINYECKOTO TPEHHSI COOTBET-
cTBeHHO paBHbI A1 1 Az. Ha BropoM ydacTke TpyOOmpoBoia MMEIOTCS
7IBa KOJIEHA C IUIABHBIM MOBOPOTOM U TIOHIDKEHHEM TPYOOIpOBOJA HA
H2>=1,5 M u 3aBImxKa, KO3(pHUIMEHT CONPOTUBICHHUS KaXXIOrO TIOBOPO-
Ta E, KOAPOHUIIMEHT COMPOTUBIICHUS 3aABIKKU &;. VIcTedeHne u3 KOHU-
YECKH PACXOSILIEIOCS HACaka C JMaMETPOM BBIXOIHOTO cedenus Uy 1
mmHO# |, =50y mpowcxomMT Mo ypOBEHb MPHU TOCTOSHHOW PasHOCTH
ypoBaeit H. Koaddriment ckopoctr 1 ko3hHIIMEHT pacxoia HacaaKa
PaBHBI P= [L.s.
Onpenenurs:
1.Cxopocts ucreuenus Vi, 1 pacxont Qrp uepe3 KOpOTKHiA TPYOOIIPOBO/I.
2. Cropoctsb ucreuenus Vy 1 pacxos Qu uepe3 3aTOIuIeHHbIN KOHUYECKH
pac XOIAIIMNCS HACAJIOK.
Wcxonnrsle jaHHEBIE:
h=1,2 m;
=4 m;
di=4*102 m;
d,=1*1072 m;
dp=2*102 m;
Hi=3 m;
H>=9 m;
Mu=0,45;
on=0,45;
=8
M=0,04,
12=0,02;
E_,KOJ'I] :01151
Exo2=0,15.

9 | 3agaua 9. 13 oTKpBITOrO pe3epByapa 1o KOPOTKOMY CTallbHOMY TpyOo- | OI1K-3 V5, H3
MPOBO/TY TIOCTOSIHHOT'O TOTIEPEYHOTo ceueHus O1 v TiHO¥ |1 ¢ kpaHoMm,
KOO(Q(UIIMEHT CONMPOTUBIICHUSI KOTOPOTO &, 3AKAHUMBAFOLUMCS
comiom jguamerpom 0dc=0,50;, BbITekaer Boma B armocdepy Ipu
t=+30°C. Ucreuenne npoucxomr no HarnopoM Hi. C npyroii cropoHsl
K pe3epByapy MOJCOCMHEH KOHOMIAIBHBIA HACAIOK MAMETPOM BbI-
xoaHoro coruia dy u mao#H |,=50y McTeyeHne 13 KOTOpOro MPOUCXOTUT
NpU Pa3HOCTU YpOBHEH B pesepByapax H ¢ koadduimentom pacxona
HAacaJKa [L.g.

Onpenenuts:

1. Cxopoctb ucreuenus U3 coria Ve 1 pacxos BO/Ibl 10 KOPOTKOMY TpY-

6orpoBoy Q.
2. PacxoJ1 BOJIbI "epe3 3aTOTUICHHBI KOHOMIATHHBINA HAcaToK Q.
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Wcxonable maHHBIE:

=5 »; g W
d:1=1*10? w; =1,
(e

di=0,8*102 m; 1=
Hi=2 m; U D
ot at ? |-
Wr=0,97; -

Exp=2,5.

5.3.2.4. Ilepeuyenn Tem pedepaToB, KOHTPOJIBHBIX, pacieTHO-TpaguYecKUux pador

«He npedycmompeny.

«He npedycmompeny.

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIBbHOM (Pac4yeTHO-Tpagu4ecKoii) padoThl

5.4. CucremMa oleHUBaHHUA JOCTHKCHHUS KOMIIETEHIIHIA

9.4.1. Onenka 10CTHAKEHUSI KOMIIETEHIMI B X0/i¢ POMEKYTOYHOM aTTeCTaluu

HUU

OIIK-3 - ciocobeH B cdepe cBoeit mpohecCHOHaTbHON AeSITENFHOCTH TPOBOJUTD U3MEPEHUS 1
HaGHIO,Z[eHI/IH, OGpaGaTBIBaTB U OpCACTABIATH SKCIICPUMCHTAJIbHBIC TAHHBIC U PE3YJIbTAThI UCIIbITA-

NuaukaTtopsr noctmwkenus: kommnerennun OIMK-3

Howmepa BonipocoB u 3a1au

BOIIPOCHI

Kon

Copepxanue

BOTIPOCHI K
9K3aMEHY

3a/1a4um K
9K3aMeHY

BOIIPOCHI K
3a4eTy

1o
KypCOBOMY
MPOCKTY
(pabore)

33

OCHOBHBI€ 3aKOHBI TUJPOCTATUKH U
TUJIPOAMHAMUKY KUJIKOCTEN U Ta30B

1-20

Y5

MNPUMCHATH OCHOBHBIC 3aKOHBI JIBUKC-
HUS KHUIKOCTEH U ra30B pu 00paboTke
OKCIICPUMCHTAJIbHBIC NAHHBIX U PC-
3YJIbTATOB HUCHBITAHUN

1-6

H3

o1IeHKH 3()(PEeKTHBHOCTH THIpaBIIHYE-
CKUX CHUCTEM PA3IMYHOTO Ha3HAUCHUS
MyTeM MPOBEICHUS THIPABINYECKUX

PacuCTOB U OIIBITOB

5.4.2. OueHka J0CTHKEHUSI KOMIIETEHIUI B X0/le TeKYIero KOHTPOJist

OIIK-3 - ciocobeH B cdepe cBoeit mpodhecCHOHATbHON AeSITENFHOCTH TPOBOJUTH U3MEPEHUS U
HaGHIO,Z[eHI/IH, OGpaGaTBIBaTB U OpCACTABIATH SKCIICPUMCHTAJIBHBIC NAHHBIC U PE3YJIbTAThI UCIIbI-

TaHUMN
WNuukatopsr noctmwkenus komnerennun OIMK-3 Homepa BompocoB u 3aau
3aa4uu qJjid
BOIIPOCHI
BOITPOCHI IIPOBEPKU
Kon Conepxxanue YCTHOTO .
TCCTOB YMCHUU U
orpoca
HaBBIKOB
OCHOBHBIC 3aKOHBI TUAPOCTATUKU U TUAPO-
33 Apocra AP 1-75 1-60 .
JUHAMUKHU )XKUJKOCTEU U I'a30B
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MNPUMCHATH OCHOBHBIC 3aKOHBI JIBUKCHU A
KHUJIKOCTEH U ra3oB Mpu 006padoTKe IKCIe-

¥3 pPUMEHTAIIbHBIC TAHHBIX U PE3yJIbTATOB HC- ) i 1-9
MBITAHU N
O1IeHKH 3(D(PEKTUBHOCTH THIPABITHUECKUX
[[3 | CHCTEM pasTHHIHOTO HA3HAYCHUSA MyTEM Mpo- ) ] L9

BCACHUA TUAPABIINYCCKUX PpACYCTOB U OIIbI-
TOB

6. YueOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE o0ecTeYeHHe JUCIUTIIMHbBI

6.1. PexoMenyemMasi JuTepaTypa

Bubnuorpaguueckoe onmcanue

Tum n3nanus

Bun yuebnoit
JIUTEPaTypHI

[repenmuxt JI. B. ['mapasnuka: yaeOHUK U CTYACHTOB BY30B, 00Y-
YAIOIIUXCS TI0 HAMIPABIICHUSIM ITOJTOT. JUIDIOMHP. CIICIIHATIICTOB B
00JTacTH TEXHUKU U TEXHOJIOTUH, cell. ¥ pbI0. X03-Ba / 1. B. llItepen-
muxT - M.: KonocC, 2007 - 656 c.

VYuebHoe

OcHoBHas

[repenmuxt 1. B. T'unpaBnuka: y4eOHUK I CTYEHTOB BY30B, 00Y-
YAIOIIUXCS M0 HAIMIPABICHUSAM ITOITOTOBKH TUTUIOMUP. CIICI[HATHCTOB
B 00JIaCTH TEXHWKHU M TEXHOJIOTWH, cel. W priO. x03-Ba / [. B. Ire-
pennuxt - M.: KonocC, 2008 - 656 c.

VuebHoe

OcHoBHas

Mrepennuxt /1. B. I'mapasnuka / Htepennuxt I.B. - Mocksa: Jlans",
2015 [BHU] [OBC Jlans).
URL:http://e.lanbook.com/books/element.php?pll_id=64346. — Tekcr:
JJIEKTPOHHBIN.

VuebHoe

OcHoBHas

Koxxeaukopa H.I'. [IpakTukyM IO TUAPABIHMKE [3JIEKTPOHHBIN pe-
cypc] : BO - bakanaspuar / H. I'. KoxxeBuukoa, H. I1. Torynosa .- 1
.- Mocksa : OOO "Hayuno-n3natensckuii nenrp MHOPA-M", 2019 .-
428 c.

URL:http://new.znanium.com/go.php?id=1012462. — TekcT: 3JeKTpOH-

HBIN.

[IpakTukym

OcHoBHas

Moprynos, K. I1. I'mapasnuka : yuebnuk / K. IT. MopryHoB. —
Canxkr-IlerepOypr: Jlanb, 2021. — 288 ¢. — Tekcr : a1eKkTpoHHbIH //
Jlass : anexTpoHHO-0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/168695.

VYuebHoe

OcHoBHas

Moprynos, K. I1. Hacocs! 1 HacocHbIE cTaHIMH : yaeOHOe nocodue /
K. I1. Moprynos. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2019. —
308 c. — Tekcr : aekTpoHHbIH // JIaHb : 37eKTpOHHO-ONOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/111207.

VYuebHoe

OcHoBHas

CazanoB W.U. l'mopasmuka [amexrponHsiid pecype] : BO - bakanaspu-
at / W. U. Cazanos, A. I'. Cxuptiame .- 1 .- Mocksa : OO0 "KYPC",
2019 .- 320 c. URL:http://new.znanium.com/go.php?id=1015048. —
TEKCT: 3JIEKTPOHHBIM.

VuebHoe

OcHoBHas

Mamumkua H.A. T'uapasnrka u celbCKOX03HCTBEHHOE BOJOCHA0XE-
Hue: Yueb. mocodue / H.A. TTanumkus - M.: Arponpommsaat, 1990 -
351c.

VuebHoe

JlononHurenbHas

[IpuMeps! pacdeToB MO TUAPABIHKE: yaeOHOE MOCOOME IS CTYICHTOB
CTPOUTENEHBIX CIIEIUAIEHOCTEH BBICIINX y4eOHBIX 3aBenerHmid / [A. .
Anprinyns [u ap.]; nox pea. AJl. Ansrirynst - Mocksa: Anbsac, 2013
-255¢c.

VuebHoe

JlononuurenbHas

10

Kpectun E. A. 3agauHuk 1o rupaBivKe ¢ IpUMeEpPaMH pacyeToB
[anexrponnstii pecypce]: / Kpectun E.A., Kpectun U.E. - Mocksa:
Jlanp", 2014 [DU] [OBC Jlans].
URL:http://e.lanbook.com/books/element.php?pll_id=50160. — TekcT:
JJIEKTPOHHBIM.

VuebHoe

JlononuurenbHas



http://e.lanbook.com/books/element.php?pl1_id=64346
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=28286&TERM=%D0%9A%D0%BE%D0%B6%D0%B5%D0%B2%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%9D%D0%B0%D1%82%D0%B0%D0%BB%D1%8C%D1%8F%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://new.znanium.com/go.php?id=1012462
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=28286&TERM=%D0%A1%D0%B0%D0%B7%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://new.znanium.com/go.php?id=1015048
http://e.lanbook.com/books/element.php?pl1_id=50160
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11

Iletinak A.A. I'uapaBnuka v rugporHeBMoNpruBoa. OCHOBBI MEXAHU-
KM KHUIKOCTH U Ta3a [IeKTpoHHEIH pecypce] : Yuebnuk : BO - baka-
nmaBpuat / A. A. lle#inaxk .- 6 .- Mocksa : OOO "Hayuno-
uznarensbckuil uentp MHOPA-M", 2017 . - 272 c.
URL:http://new.znanium.com/go.php?id=544277. — TeKcT: 31eKTpOH-
HBIIL.

VuebHoe

JlononuurenbHas

12

Tuxonenkos, b. I1. 'mapasnuka u rugponpusoast. Yacts 2. T'unpo-
TIpUBOABI [ DIeKTpOHHBIH pecypc] : yueb. mocodue / b. I1. Tuxonen-
KOB. - MockBa : MI'ABT, 2005. - 40 c. - Tekcr : anekrponHsIid. - URL:
https://znanium.com/catalog/product/400706.

VuebHoe

JlononuurenbHas

13

Teoperndeckue OCHOBBI U METOMKA PELICHUS MPAKTHYECKUX 33124
[DnexTponnslii pecypc] : MeToANYECKUE YKa3aHUs 10 U3yYEHHIO JHC-
mumnHb "TuapaBIrka" U pEmeHnIo IPaKTHUECKHUX 3a1a4 uis 00y-
YafOUIUXCsl arpOUH)KEHEPHOTO (haKyybTeTa 110 HarpasJeHusM: "Arpo-
nmkeHepus'”, "HazeMHbIe TpaHCTIOPTHO-TEXHOIOTUYECKUE CPEACTBA ",
"OKcITyaTanust TpaHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILUIEK-
coB" / BopoHeXCcKnii rocyaapcTBEHHBIN arpapHbI YHUBEPCHUTET ;
[coct. P. A. [Ipyxunun| .— Boponex : BopoHexckuil rocyiapcTBeH-
HBII arpapHslil yHuBepcuret, 2019 [IIT] .

<URL :http://catalog.vsau.ru/elib/metod/m149796.pdf>.

Meroanueckoe

14

I'mppasnuka 1 TMAPOIHEBMONIPHUBOL [ DNIEKTpOHHBIN pecypc] : pabo-
Yast TeTpajb IS BBINOTHEHHS J1a0OpaTOPHBIX pabOT MO TUCLUIUIMHAM:
"Tunpasnuka" u "I'uapaBirka ¥ THAPOMTHEBMOIPUBO" IS 00y4Iaro-
IIXCSl arpONHKEHEPHOTO (haKyIIbTeTa OYHON M 3a09HON (OPMBI 00y-
YeHUs 10 HanpasieHusM: "ArpourkeHepus’, "HasemHsle TpaHcopT-
HO-TEXHOJOIMYECKHE CpeAcTBa", "DKCIuTyaTalus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalIiH 1 KoMIUIeKcoB" / BopoHeXcKuii rocynap-
CTBEHHBIN arpapHbIil yHUBEpCUTET ; [cocT. P. A. [Ipyxxunun]| .— Bo-
poHex : BopoHexckuii roCyJapCTBEHHBIN arpapHblil YHUBEPCHUTET,
2019 [TIT]. <URL:http://catalog.vsau.ru/elib/metod/m149797.pdf>.

Meroanueckoe

15

I'mppasnuka v THAPOIHEBMONIPUBOL [ DIIEKTPOHHBIN pecypc] : MeTo-
JIMYEeCKHe YKa3aHWs ISl BBIOTHEHHMS JIAO0paTOpHbIX paboT Mo Jiuc-
numuHaM "T'uapasnuka" n "l'uapaBiarika U THAPONHEBMONPHUBOA" LIS
00y4JaromyXcsl arpONnH>XEHEPHOTO (haKyJIbTeTa 110 HAIPaBICHUSIM:
"Arpounxenepus", "Ha3eMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPEA-
ctBa", "OKCITyaTanust TPAaHCIIOPTHO-TEXHOJIIOTMYECKUX MAIIMH U
KoMIUTeKcOB" / BopoHeXCKHii Tocy1apCTBEHHBIN arpapHbIi YHHBEp-
cureT ; [coct. P. A. dpyxunuH| . — Boponex : Boponexckuii rocy-
JlapCTBEHHBIN arpapHslil yHuBepcutet, 2019 [IIT].
<URL:http://catalog.vsau.ru/elib/metod/m149798.pdf>.

Metoauueckoe

16

Bectauk Boponexckoro rocy1apcTBEHHOTO arpapHOTO YHUBEPCHTETA!
TEOPETHYECKUI 1 HayJHO-TIpaKTHYeCKHi sxypHai / Boponex. roc.
arpap. yH-T - Boponex: BI'AY, 1998-

Iepuomuueckoe

17

MexaHu3amums 1 JIeKTpU(UKAIHS CENbCKOro X03sicTBa - MockBa:
b.u., 1980-

Iepuomuueckoe

18

Cenbckuii Mexann3aTop: [kypHai] / yapenurens : OOO "Husa" -
Mocksa: Husa, 1958-

Iepuomuueckoe

19

CenbCKOX0341CTBEHHBIE MAIIMHBI U TEXHOJIOTUH: HAy4HO-
TIPON3BOJICTBEHHBIN U HHPOPMaIMOHHBIH XypHas / BHUU mexanuza-
uH cell. Xxo3-Ba Poc. akan. c.-x. Hayk - Mocksa: BUM Poccenbxo3za-
kagemun, 2009-

Iepuomuueckoe

20

TexHuka B ceslbcKoM X03sicTBe: [Ipon3BOACTBEHHO-TEXHUY ECKUN
xypHan / Yapemutens : AHO "Pemakuus sxypHana "TexHUKa B Celb-
ckoM xo3stiictBe" - Mocksa: Pengakius xkypHana "TexHUKa B CEIbCKOM
xo3siicTee", 1958-

Iepuomuueckoe



http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=28286&TERM=%D0%A8%D0%B5%D0%B9%D0%BF%D0%B0%D0%BA,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://new.znanium.com/go.php?id=544277
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6.2. Pecypceol cetu UHTEpHET

6.2.1. DyeKTpOHHBIE OMOJIMOTEYHbIE CHCTEMBI

Ne HaszBanue Pa3zmemienue
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas 6ubnuoreka BIAY http:/library.vsau.ru/
6.2.2. IlpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CHCTEMbI
Ne HasBanue Anpec nocryna

Iloprais OTKpBITHIX 1aHHBIX PO

https://data.gov.ru/

CnpaBounas npaBoBas cucrema [ apanar

http://www.consultant.ru/

Cnpasounas npasoBas cucteMa KoncynpranT [Imtoc

http://ivo.garant.ru

https://Texakcniepr.caitt/sistema-kodeks

ArpapHast poccuiickasi ”H(pOpMAaIIMOHHAs CHCTEMA.

http://www.aris.ru/

NudopmarmonHas cuctema 1o cebCKOX03sCTBEeH-

HBIM HayKaM U TCXHOJIOTHUAM

1
2
3
4 |TlpodeccronanbHble cripaBouHble ccTeMbl «Koneke»
5
6

http://agris.fao.org/

6.2.3. CaiiTbl 1 HHpOPMALMOHHBIE TOPTAJIbI

Ne HazBanue Pazmemienue

1 Bce 'OCTwr http://vsegost.com/

p | Pocemiickoe XOWI‘(’ZBO' CenbXxosTexHu- http://rushoz.ru/selhoztehnika/

3 TECHSERVER.ru: Bam nyreBoauTens B http://techserver.ru/
MI/Ipe TCXHUKHU

4 ArpoCepsep.py: pocCHHCKul arpompo- http://www.agroserver.ru/

MBIIIJICHHBI CEPBEP

BHM: Beepocculickuii Hay4HO-
S | HccneaoBaTeabCKUi HHCTUTYT MEXaHU-
3alU CEJIbCKOTO X0351CTBA

http://vim.ru/

6 CenbX03TeXHUKA XO35IMHY

http://hoztehnikka.ru/

7. MaTepHaﬂbHO-TeXHI/I‘leCKOC H IPOorpaMMHoOE ob0ecrneyeHHe AUCHUIIJIMHBI

7.1. IllomemeHns VIsi BeeHHs1 00pa30BaTeJbHOI0 pouecca u 000pya0BaHHe

HanmeHnoBanue noMeneHui st IpoBEACHUS
BCEX BUJIOB yUEOHOU JESITEILHOCTH, IIPEILy-
CMOTPEHHOW y4eOHBIM TUTAHOM, B TOM YHCIIE

MTOMEIIEHUS JJIs1 CAMOCTOSITEIbHON paOOThI, €

yKa3aHUEM TIEPEeYHs] OCHOBHOTO 000PYIOBaHHS,
y4eOHO-HAIIAJHBIX TOCOOUH 1 NCTIOIB3yEMOTO
MPOrPAMMHOTO OOECTICUeHUS

Anpec (MECTOIOJIOKEHUE ) IOMEIICHUI 17151 TTPO-
BE€ACHUA BCEX BUJOB y‘ICGHOﬁ ACATCIIbHOCTH,
MPEeyCMOTPEHHOH YUeOHBIM TUIAHOM (B CITydae
peanu3anuy 006pazoBaTeIbHON MPOrpaMMBI B Ce-
TeBOU (hopMe JOTIOTHUTEILHO YKa3bIBACTCS
HaMMEHOBaHHE OPTraHU3ALNH, C KOTOPOM 3aKIII0-
YeH JIOrOBOD)

YueOHast ayauTopusi AJsl MPOBEICHUS 3aHS-
TUW JIEKIIMOHHOTO THITA: KOMIUIEKT y4eOHOU Me-
Oemnu, JEMOHCTPAIIMOHHOE  00OpyJIOBaHUE,
y4eOHO-HarJISTHbIEe TTOCOOMS

394087, BopoHnexckas o0nacTs, T. BopoHex,
yi. Tumupssesa, 13



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/sistema-kodeks
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
http://www.agroserver.ru/
http://vim.ru/
http://hoztehnikka.ru/

Crpanwna 45 u3 48

YueOHast ayauTopusi AJsl MPOBEICHUS 3aHS-
TUW JIEKIIMOHHOTO THITA: KOMIUIEKT y4eOHOU Me-
O0enmu, JEMOHCTpPAIMOHHOE OOOpYyIOBaHHE U
y4eOHO-HATJISIIHBIE TIOCOOUs, TTPE3EHTAIIMOHHOE
o0opynoBaHUE, WCIOJNIB3yeMOE MPOTPaAaMMHOE
obeceuenne MS  Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, fAunexc bpayzep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST
Test

JlaGopaTtopust, yueOHas ayauTopus JUIA
TPYNIOBBIX U MHAUBUIYATbHBIX KOHCYJIbTALIUM,
yueOHasi ayIUTOpHs AJIsl TEKYIIEro KOHTPOJS U
MPOMEKYTOUYHOM aTTeCTallMi: KOMILUIEKT yuel-
HOU wMebenu, nabopaTopHOe 00OpyAOBaHHE:
npubop PeitHonbaca, Bomomep Benrtypu, ycra-
HOBKa JUIsl MCCIIEA0BAHUS MOTEPH 110 JUIMHE U Ha
MECTHBIX COIPOTHUBIJIEHUSAX, YCTAHOBKA 10 OIIpe-
nenenuto kodpdunuenta llle3u, yctaHOBKA IS
UCCIIEIOBAHUSI MCTEUEHUS] 4Yepe3 OTBEPCTHUS U
HACaJKH, YCTAHOBKA VI UCHBITAaHUS 00BbEMHOTO
TUAPONIPUBOJA, YCTAaHOBKA A JEMOHCTpalUU
3aKkoHa bepHysmin, ycTaHOBKa Ul CHATUS Xa-
PAKTEpUCTUKHU IIEHTPOOEKHOTO Hacoca, ycTa-
HOBKa JUIsl CHSTHUS XapaKTEPUCTHKU BUXPEBOIO
Hacoca U omnpejneneHus: padoueil TOUKM Hacoca,
Oe30alieHHasi aBTOMaTHYECKasi BOJOKayKa, Ma-
HOMETPBI, BAKYYMMETPBI, CYETUUKH KOJIMYECTBA
KUAKOCTU (TypOMHHBIC), CUCTYUKH KOJMYECTBA
KUJIKOCTU (MHIYKIIMOHHBIE), pPaCX0JIOMEPHBIC
YCTpPOICTBA, BUCKO3UMETpPBI, BATTMETPHI, KOM-
IUIEKTHl IUIAKATOB, CTEHJ JUIl W3y4eHUS KOH-
CTPYKLIMU OCHOBHBIX Y3JI0B OOBEMHOTO THAPO-
IIPUBOJIA, CTEHJ JUIsl IEMOHCTPALIUM OCHOBHBIX
Y3JI0B HaCOCOB M J1A0OpPATOPHBIX 3aHATHH, BHp-
TyanbHas jabopatopust ['mapomexanuku. ['unu-
paBimKa

[Momerenne s XpaHeHUs U MPOQHUIAKTH-
YEeCKOro 0O0CHyXHBaHHs y4eOHOTo 000pynoBa-
HUS: MeOenb sl XpaHEHUs M OO0CTyKHBaHHS
y4e0HOTO 000PYIOBaHUS, CIICIUATHU3UPOBAHHOE
000pyIoBaHUE Il PEMOHTA KOMITBIOTEPOB

[Tomerienne uis XpaHeHUs U TPOPHUIAKTH-
YEeCKOro 0O0CIHyXHBaHHs y4eOHOTo 000pynoBa-
HUS: KOMIUIEKT MeOeIH, KOMIBIOTEpHAs TeXHH-
Ka C BO3MOXHOCTBIO NOJKIIOYEHUs K ceTH "MH-
TepHeT" M o0ecreyeHueM J0CTyNa B AJIEKTPOH-
HYIO0 HH()OPMAITMOHHO-00pa30BaTENbHYIO CPELy,
HCIOJIb3yeMOe MporpaMMmHoe obecneueHne MS

394087, BopoHnexckas o0nacth, T. BopoHex,
yi. Tumupsizesa, 13

394087, BopoHnexckas o0nacth, T. BopoHex,
yi. MuuypuHa, 1, a.l

394087, BopoHnexckas o0nacts, T. BopoHex,
yi1. MuuypuHa, 1, a.117, 118

394087, BopoHnexckas o0nacts, T. BopoHex,
yi. Tumupsizena, 11, a.411
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Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sunexc bpaysep/
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, meOenb it XpaHEHUS U
oOcCiTy>)KuBaHUsI y4eOHOTO O00OpyHOBaHHS, -
MOHCTpAIMOHHOE O00OpynoBaHWE U Yy4eOHO-
HATJISTHBIC TTOCOOMS

[Tomerenue s CaMOCTOSITENNBHONW PaOOTHI:
KOMIUIEKT YueOHON MeOenu, KOMIbIOTEepHas
TEXHUKA C BO3MOKHOCTBIO MOJIKIIOUEHUS K CETH
"NaTepHeT" M obecrieueHueM JI0CTyIa B AJIEK-
TPOHHYIO  MH(OPMAITMOHHO-00Pa30BaTENbHYIO
cpeny, HCHOJb3yeMOe MporpaMMHOe obecriede-
ure MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Slugexkc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomerienue st CaMOCTOSITENBHONW PabOTHI:
KOMIUIEKT YueOHON MeOenu, KOMIbIOTepHas
TEXHUKA C BO3MOKHOCTBIO MOJIKIIOUEHUS K CETH
"NaTepHeT" u obecrieueHueM JI0CTyIa B AJIEK-
TPOHHYIO  MH(OPMAIIMOHHO-00Pa30BaTENbHYIO
Cpeay, MCIOJb3yeMoe MporpaMMHOe obecriede-
ure MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Sunexkc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomerenue s CaMOCTOSITENNBHONW PaOOTHI:
KOMIUIEKT YueOHON MeOenu, KOMIbIOTepHas
TEXHUKA C BO3MOKHOCTBIO MOJIKIIOUEHUS K CETH
"NuTepHeT" u obecrieueHueM JI0CTyIa B AJIEK-
TPOHHYIO  MH(OPMAITMOHHO-00Pa30BaTEIbHYIO
Cpeay, UCIOJb3yeMoe MporpaMMHOe obecriede-
une MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Slunexkc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

394087, BopoHnexckas o0nacts, T. BopoHex,
yi. Tumupssesa, 13, a.219 (c 16 no 20 u.)

394087, BopoHnexckas o0nacts, T. BopoHex,
yi. Tumupssesa, 13, a.321 (c 16 no 20 u.)

394087, BopoHnexckas o0nacth, T. BopoHex,
yi. MuuypuHa, 1, a.232a

7.2. IlporpaMmMHoOe obecnieyeHue
7.2.1. IlporpaMMHoOe o0ecniedeHre 001Iero HA3HAYEHHUs

Ne Hazpanue

Pasmemenue

1 | Oneparmonnsie cucteMbl MS Windows /Linux /Peq OC [IK B nokanbHO# cetn BLAY

fice/LibreOffice

[Makersr opucHbix npuinoxxenuit MS Office / OpenOf-

IIK B nokansHO# cetu BIAY

Reader

[Tporpammsl st mpocmoTtpa ¢aitioB Adobe Reader / DjVu

IIK B nokansHO# cetu BIAY

4 | bpayseps! Aunekc bpaysep / Mozilla Firefox / Microsoft Edge | IIK B nokansHoii cetu BTAY

5 | AntuBupycHas nporpamma DrWeb ES

IIK B nokansHO# cetu BIAY
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6 | [Iporpamma-apxuBartop 7-Zip [IK B nokanbHolt cetn BTAY

7 | MynpTmenua npourpeiBarens MediaPlayer Classic IIK B sokanbHoit cetn BTAY

8 | Ilnmardopma onnaitH-oOydenus eLearning server IIK B sokanbHoit cetn BTAY

9 | Cucrema xomnbrotepHoro tectupoBanust AST Test IIK B nokanbHoO# cetn BTAY

7.2.2. Cnennaan3npoBaHHOe IPOrPaMMHOe o0ecriedyeHne

Ne Ha3zpanue Pa3memnenue

1 gglr(;oé)g}jvp)l (frlgéa)ubnqecxnn penakrop InkScape (amprepHaTHBa ITK B tokanboii cerst BETAY

2 |BupryanbHas maboparopus I'unpoMexanuku. I uapasinka I1K B nokansHOM cetn BIT'AY

3 |Tlaker craTrcTHYeCKOH 00paboTKu TaHHBIX Statistica [K ayn.122a (K1)

4 TII1IT JUISL pEIlIeHUs 33184 TEeXHHYECKUX BbuMciIeHuit Matlab IIK B toxkatbuoii ceru BTAY
6.1/ScilLab

5 |TIporpamma pacuera u npoekruposanust APM WinMachine I1K, ayx 20 (K2), ayn. 104, 321 (K3)

6 | Cucrema xomnbloTepHo# anreOpsl Mathcad I1K B nokansHOM cetn BI'AY

7 | Cucrema TpexMepHoro monenupoanus Kompas 3D I1K B nokansHo#l cetu BI'AY

8. MexauCIHILI HHAPHbBIC CBA3HU

Jucnurniiza, ¢ KOTOpOoi He00X0IMMO

Kagenpa, na kotopoii npenonaercs

OO 3aBenyroriero Ka-

COrjIacoBaHue JACIUITINHA (enpoii
MaremaTuKa. MaremaTvku ¥ QU3IKH Tankwuit Bnagumup
Teoperudeckas MeXaHUKa. ITaBmoBHu
TemnorexHuka.

FI/II[paBIH/I‘-IeCKI/Ie 1 ITHCBMAaTHYCCKHEC
CUCTCMbI TPAHCTIOPTHBIX U TPAHCTIOPT-
HO-TCXHOJIOT'MYCCKUX MallliH 1 KOM-
IIJICKCOB.

CenbCKOX 035 MCTBEHHBIX MaIlIHH,
TPaKTOPOB U aBTOMOOWMIIEH

Opobunckuii Bnagumup
WBanoBuu

Jeranu MaimH, OCHOBBI KOHCTPYHPO-
BaHUsI ¥ TOABEMHO-TPAaHCIIOPTHBIC Ma-
IIAHBL

[Ipuxnagnoit MEXaHUKU

benses Anexcannp Hu-
KOJIaeBUY
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IIpunoxenne 1

JIner nepuoanyeckux NpoBepok padoyei MporpaMmbl

H I/IH(l)OpMaIII/Iﬂ 0 BHCCCHHBIX UBMCHCHUAX

JlOJDKHOCTHOE JIUIIO,
MIPOBOIMBILIEE IPO-

[ToTpebGHOCTH
B KOPPEKTHPOBKE

WNudopmariyst 0 BHECEHHBIX

Bepky: ®.1.0., Mlara YKASAHHCEM COOTBET- M3MEHEHMSAX
[ CTBYIOIIUX Pa3/Ienos
paboueil mporpaMMsl
Koponrkosa H.B.,
1.0. 3aB. Kadeapoit Jla
TOIMIIMCX u PaGouas IbOrDaMMa CKOppeKTUpOBaHBIL: 1. 2; 1.3,
B}ny[ 14.06.2022 aKTyaHml;pOl;aHa 3.1,32.:m4,42; . 5; 1.
/?:% it 2022 -2023 71, Ta0II. 721,
y4eOHOTO rosia
Pemrennem Yuenoro cosera
o1 22.02.2023 1. Ne 8
Kageapa TEXHOIOTMYECKOTO
000pymOBaHuUs, IPOIIECCOB
KopHe A.C. Ha nepepadaThIBaOIIUX TPOU3-
0. 3a8. katexpoii BOJICTB, MEXaHH3ALHH CEllb-
MEXAHW3AIIH K- Pabouas mporpamma | ckoro xo3siiicTBa u 6e3zomac-
BOTHOBOICTBA H 6e3- 16.06.2023 aKTyaJu3upoBaHa HOCTH KU3HEJESITEIbHOCTH
OTIACHOCTH KU3HEE- s 2023-2024 peopraHu3oBaHa IyTeM pas-
STl HOCTI y4eOHOTO rosia nerneHus Ha kadeapy Mexa-
HU3aIMU )KUBOTHOBOJICTBA H
0€301aCHOCTH KHU3HEesI-
TEIBHOCTH U Kadeapy mpo-
IIECCOB U armapaToB Mepepa-
0aThIBAIONIUX POU3BOJICTB
Kopnes A.C., Her
3aB. Kaeapoi
MEXaHU3AINH KH- 14.06.2024 PabGouas nporpamma i

BOTHOBOJACTBA U
0€30I1aCHOCTH KU13-
HCOACATCIbHOCTHU

aKTyaln3upOBaHa Ha
2024-2025 yueOHbIi
roj
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