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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermmanpHOCTH) 08.03.01 CTpOoUTENHCTBO

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO CKuBC COI'JTACOBAHO 10.A. Ky3nenoBa
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa crpouTenbHbIX KOHCTPYKIHNA U BOJOCHA0XKEHUS

(HammMeHoBaHUe Kadeaphl)
29.01.2024 poToKoIT Ne 6

(mara)
3aBenyromuii kageapoit COI'NTACOBAHO B.M. Ilo3nieeB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'NTACOBAHO B.M. Ilo3nieeB

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO 10.A. Ky3Hernosa

(M1.0. ®amunus)

Okenept(sl): 3BepeB JleB Bnanumuposuy, HauansHuk ABTOHOMHOTO yupexaeHus PecryOnmuku
Mapuii D51 YrpapineHus rocyJapCTBEHHOM 3KCIEPTU3bI MPOEKTHON JOKYMEHTAIMH U PE3YJIbTaTOB
WHXEHEepHBIX u3bickanuii (AY PMD YI'DI1J])

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 11.03.2024 r.

Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMIICTCHITUHI KOMIICTCHIUH
1. OIIK-1 OIIK-1.1 BreigBienve 1 |3HAHMA: OCHOBHBIX 3aKOHOB MEXAHHUKH >KUJIKOCTU U
Cnocoben Kyaccuukanms rasa
pemiarh 3a1a4i | (U3HUCCKUX U YMEHHUSsI: IPUMEHSTh JJIs IPAKTUYECKUX PacueTOB
Mpod)eCCHOHANIb |XMMUYECKUX MPOIEeCcCOB, |TCOPETUYCCKUE 3HAHMS
HOU IPOTEKAIOIINX Ha HABBIKH: IPUMEHEHUS METOI0B pacyeTa pa3anyHbIX
JOEATEIIbHOCTH 00BeKTE BHUJOB JBUKCHHA
Ha OCHOBE npodeccuoHaIbHOM
HCIIOJIb30BAaHUS |esITeIbHOCTH
teopernueckux |OIIK-1.2 OnpeneneHue [3HAHHA: TEOPETUUECKUX OCHOB MEXAHUKH KUIKOCTU
Y MPAKTUYECKUX |XAPaKTEPUCTUK M rasa

OCHOB
CCTCCTBCHHBLIX U

¢du3uyeckoro nporecca
(s1BJIEHNUA), XapaKTEPHOTO

YMEHUsI: IPUMCHATH PA3JIMYHBIC MCTOAUKHU PACYETOB
HaBbIKHM: aHAJIM3a BO3MOXXHBIX BUJOB COCTOAHHA U

TEXHUUYECCKUX 111 OOBEKTOB ABHIKCHUS JKUIKOCTH U ra3a
HayK, a TaKke  |MpodeccuoHaIbHON
MaTEMaTUUYECKOT |1eATEIbHOCTH, HA OCHOBE
0 anmnapara TEOPETUYECKOIO
(3KCTIEpUMEHTAIBLHOTO)
MCCJIEJIOBAHMUSI
OIIK-1.4 3HAHUS: aHAJIN3a BO3MOXKHBIX BUJIOB COCTOSIHUS U
[TpencraBineHne 0a30BBIX |IBUKECHMS JKUJKOCTH U Ta3a
JUIs TPO(ECCUOHAIBHOM  |yMEHHSsI: IPUMEHATh MaTEMATHYECKHE MOJIENH IS
cepbl hpU3HIECKUX JENCTBYIOIUX B PUPOJE U TPOU3BOJCTBE TEUEHUN
IPOLIECCOB U SABJICHUI B |HABBIKM: BIIAJICHUS TEOPUEH (PU3UUECKOTO U
BUJIE MaTEMaTHYECKOTO MOJEINPOBAHUS
MaTeMaTHYeCKOro(ux)
OIIK-1.5 Bribop 3HAHUs: QU3NYECKUX 3aKOHOB CTATHKU U TUHAMUKU
0a30BBIX PUBNYECKUX U |CIJIOIIHBIX CPEL
XUMUYECKHUX 3aKOHOB JIJIsl [YMEHMsI: IPUMEHATh OCHOBHBIE 3aKOHBI B
perieHus 3a1a4 MPAKTUYECKON AESITebHOCTU
npodeccuoHanbHOM HABBIKHU: BJIaJIEHUS IPOrpaMMHBIM 00€CIIEeYeHUEM,
JESTENIBHOCTH OTMCHIBAIOIIUM 3aKOHBI CTATUKU U THHAMUKH
CIUIOLIHBIX CPEJL
2. OIIK-3 OIIK-3.1 Omnucanune 3HaAHMS: TPOPECCUOHATIBHYIO TEPMUHOJIOTHIO 1O
Cnocoben OCHOBHBIX CBEJICHUN 00 |MEXaHMKE KUIAKOCTH U raza
NPUHUMATH 00BEKTAX M Ipoleccax  |YMEHHsl: MCIIOJIb30BaTh IPO(PECCHOHATLHYIO
pelicHus B poeCCUOHATBHON TEPMHHOJIOTHIO IIPY ONMMCAHUU THIPABINYECKUX
npodeccuoHalb |IesaTeTbHOCTH IPOLECCOB U ABJICHUH
HOU cdepe, IIOCPEJICTBOM HABBIKH: HaBbIKAMH OMUCAHMS TUAPABIUYECKUX
HCIIOJIb3YA HCIIOJI30BaHUA IMpoHeCCOB U ABJICHUHN MMOCPEACTBOM HCITIOJIB30BaAHUA
TEOPETHUYECKHE  |mpodeccHoHaNbHOM npodecCHOHATBLHON TEPMUHOJIOTUH TIPH
OCHOBBI U TEPMHUHOJIOTHU BBINIOJTHEHUH THAPABINYECKUX PACUETOB HAITOPHBIX
HOPMATUBHYIO TpyOOINPOBOIOB, B TOM UHKCJIE B TaOOPATOPHBIX

0asy

HUCCICOOBAaHUAX




crpoutenberBa, |OIMK-3.2 Beibop MeTona |3HaAHHUs: CYLIECTBYIOIINE METOAUKHN NHKEHEPHBIX

CTPOUTENILHON  |MJIM METOJIMKH PEIIEHUs |PacyeTOB 110 MEXAHUKE JKHUJKOCTH U ra3a

VHIYCTPUHU U 3a71a4u YMeHMHsI: BBIOUPATh METOIMKH THAPABINUECKUX

JKUIINUIIHO- Hpoq)eCCHOHaJILHQﬁ pacycToOB HAIIOPHBIX pr6OHpOBOI[OB, AIOKCPOB,

KOMMYHQJIBHOTO [ACATCIIBHOCTH CI/I(i)OHOB U JPpYIrux ri JpOTCXHUYCCKUX COOpy)KeHI/Iﬁ

XO3SICTBA Ha OCHOBE HOPMaTUBHO-TEXHUYECKOMN JTOKYMEHTALUH
HABBIKH: HaBBIKAMH BHIOOpA METOAMK
TUJPABIMYECKUX PACUETOB HAIIOPHBIX
TpyOOIPOBOIOB, AIOKEPOB, CU(POHOB U IPYTUX
TUAPOTEXHUYECKUX COOPYKEHUN HA OCHOBE
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAUU

3. OIIK-6 OIIK-6.1 BwiOop cocraBa|3HAHHsI: OCHOBHBIE aJITOPUTMBbI PEIICHUS 3a/1a4

Cnocoben Y MOCTIEIOBATEIbHOCTH  |[MEXaHHMKHU KHUJIKOCTH U Iras3a

y4acTBOBATh B |BBIIOJIHEHHS PadOT [0 |YMEHHMsI: IPUMEHSITH OCHOBHBIC alTOPUTMBI PEIICHHS

IIPOCKTUPOBAHU |IIPOECKTUPOBAHUIO 34aHUd |3a4a9 MCXaHHUKH )KUIAKOCTH U Ia3a

1 00BEKTOB
CTPOMUTEILCTBA U
JKMITHIITHO-
KOMMYHaJIbHOTO
XO035iiCTBa, B
MMOJITOTOBKE
pac4y€THOrO M
TEXHUKO-
3KOHOMHUYECKOT
0 000CHOBaHUM
WX TIPOEKTOB,
y4acTBOBATh B
ITOJITOTOBKE
IIPOEKTHOU
JIOKYMEHTAIINH,
B TOM YHCIIE C
HCIIOJIE30BaHIUE
M CPEJICTB
aBTOMAaTU3UPOBa
HHOTO
MIPOCKTUPOBAHUS
u
BBIYMCIUTEIHHEI
X IPOrPaMMHBIX
KOMIIJICKCOB

(coopyxeHus),
WH)KCHEPHBIX CUCTEM

JKM3HE00eCIIEYEH NS B
COOTBETCTBUU C
TCXHNYCCKUM
3alaHhEM Ha
IPOEKTUPOBAHUE

HABBbIKH: [IPUMCHATH OCHOBHBIC aJITOPHUTMbI
pCeUICHUA 3a/la4 MCXAHUKHU KUAKOCTU U Ira3a

OIIK-6.2 Bsibop
UCXOHBIX TAHHBIX JIJIS
NPOCKTHUPOBAHUS 3[AHUS
¥ MX OCHOBHBIX
WHXEHEPHBIX CHCTEM

3HAHMSA: OCHOBHbIC (PU3HUECKHUE CBOMCTBA
JKUJKOCTEN U Ta30B; OCHOBBI MOJIEJIMPOBAHUS
I'HJIPOMEXAaHNYECKUX MPOLIECCOB; OCHOBHBIE
HOPMAaTUBHBIE JOKYMEHTBI

YMEHHSI: HCIIO0JIb30BaTh HOPMATUBHO- TEXHUYECKYIO
JOKYMEHTAIUI0; UCNoJIb30BaTh cucteMy CU s
[epeBO/ia BHECUCTEMHBIX €AMHMII

HABBIKH: HaBbIKaMH paboTaTh C HAYYHO-
TEXHUYECKOH JTUTepaTypoil U 3JIeKTPOHHBIMU 0a3zaMu
JTAaHHBIX

OIIK-6.14 PacuérHoe
000CHOBaHUE peKUMa
paboThl HHKEHEPHOM
CUCTCMbI
JKH3HEOOECIICUCHUS
31aHus

3HaAHMS: [IPaBUJIa pacyeTa TpyOOIpOBOAOB, PEXKUMBI
TEUYEHUS CPEN; OCHOBHBIE METO/IBI PEILICHUS 3a/1a4
MEXaHUKH KHUJIKOCTU U T'a3a: MaTEMaTUYECKHUE U
DKCIIEPUMEHTAIIbHBIE

YMEHHS: UCIIOJIb30BAHNUS OCHOBHBIX METOJUK
pelIeHus 3a/1a4 MEXAHUKHN KUJKOCTH U Ta3a
HABBIKHU: PELICHU 3a1a4 10 THIPABINYECKOMY
pacueTy HallOPHBIX TPYOOIIPOBOAHBIX CUCTEM




OIIK-6.10 Onpenenenne [3HaAHUSA: OCHOBHBIE 3aKOHBI THIPOCTATUKH;
OCHOBHBIX [TAPaMETPOB  |OCHOBHBIE PACUETHBIE 3aBUCUMOCTHU; KHHEMATUKY
WHKEHEPHBIX CUCTEM CIUTONIHOM Cpe/bl, 0000IIEHHBIC TEOPEMbI JMHAMUKHI
31aHUS CIUIOLIHOM CpeJibl, 0COOEHHOCTU MaTeMAaTUUECKUX
MOJIeJIEW JUHAMUKU HECKUMAEMOH U COKUMAaeMOU
JKUJKOCTH, JMHAMUKY UJCAIbHOU U BSI3KOU
JKUJKOCTH, MOJIEIIN CTPYHUHBIX TEUCHUN KUIKOCTH U
rasa

YMEHHUSI: BBIIIOJIHATh U3MEPEHUS
THJIPOJMHAMUYECKHUX BEIMYUH; paboTaTh CO
CIIPaBOYHBIMU JJAHHBIMU; UCIIOJIb30BATh OCHOBHbBIE
pacyeTHbIC 3aBUCUMOCTH JJIS pacyeTa siBJICHUIN
MEXaHUKH KUJIKOCTHU U Tra3a

HABBIKM: METOJIaMU U HaBBIKAMH pacueTa
MPAKTUYECKHX 3a/1a4 )KUIKUX U Ta30BBIX MOTOKOB,
OCHOBaMHU MaTeMaTHYECKOTo U (PU3NYECKOTO
MOJEJIMPOBAHUSA TUAPO- U Ta30IMHAMUYECKUX
MIPOLECCOB, OMPENEIEHNUS OCHOBHBIX
TUAPOAMHAMUYECKUX TTapaMETPOB KUIKOCTH U Ta3a

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIL.

JucnunnuHa sBIseTcs 00s53aTebHON

Jns  nponomkeHuss  (GopMUpOBaHMS — 3aABICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npeamecTByromux auciuiina: Marematuka (OITK-1), ®usuka (OITK-1), Xumus (OITK-1),
Wnxenepuas reonesust (OIIK-3), Mmxenepnas reonorusi (OIIK-3), TeopeTnueckas MexaHHKa.
OcHoBbl TexHuueckor Mexanuku (OIIK-1), Teopermueckass mexanuka. OCHOBbI TEXHUYECKOU
mexanuku (OIIK-3), Teoperudueckass mexanuka. OcHOBbI TexHuueckoi wmexanuku (OITK-6);
npakTHK: YueOHas mnpaktuka. M3pickatenbckas mnpaktuka (OIIK-1), VYyeOnas npaxTuka.
OznakomutenbHas mpaktuka (paccpenorouennas) (OIIK-3), Yuebnas npaktuka. M3pickaTensckas
npaktuka (OI1K-3)

N3yuaemass JOUCHMIUIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHUPOBAHUS YKa3aHHBIX
KOMIIETeHIIM B cineayromux  aucnuiuimHax:  ComportuBnenne  marepuanioB  (OINTK-1),
TexHonornueckue npouecchl U Mexanuszaus B crpoutenbeTBe (OITK-6), OCHOBBI CTPOUTENBHBIX
koHcTpykiui (OIIK-6), Dnekrporexuuka u anekrpocHadxkenue (OIIK-1), DnexTporexHuka u
anektpocHabxkenne (OITK-6), NuxenepHoe oOecrneueHue 3maHuii U coopyxkenuit (OITK-1),
Nmxenepnoe obOecneuenue 3manuii u  coopyxkenuit (OIIK-6); rocymapcTBEHHON HTOTOBOM
arrectauui B ¢opme: IloxroroBka K mpoueaype 3aliMThl M 3allMTa  BBITYCKHOU
kBannpukanronHoit padbotel (OIIK-1), ITogroToBka k mpoueaype 3alMThl U 3allUTa BBITYCKHOM
kBauukannoHHoil pabots! (OIIK-3), [ToaroToBka k mpoueaype 3aluThl U 3alUTa BBITYCKHON
kBanupukanronHon padotsl (OITK-6)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns hopmupoBaHMs 3asiBIEHHBIX KOMIIETEHLUUN HCIONB3YIOTCS METOJ0JIOTUYECKUE TEXHOJIOTHUH,
peaNu3yronue JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPATETUYECKUMHU TEXHOJOTHSAMU SIBJISIOTCS: HCCIECNOBATECIIBCKUE, JIEKIIMOHHBIE
3aHATUS, IPAKTUYECKHE U JIAOOPATOPHBIE 3aHATHS, TIPOLIETYPH CAMOOOYUECHHUS




Ha gpoctumxeHne KOHKPETHBIX Iiefie OOydeHHs HampaBieHbl MPUMEHsSIEMble TaKTUYECKUe
TEXHOJIOTHH: 33/IaHUS, KIIACCHUECKast JICKIUs, MPOOIeMHAsT ISKIIUS

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

4 cemecTp

Konnuectso | Dopmupyembie

Bunnl u TeMbl 3aHATHH
JacoB KOMIIETEHIINHT

BBeaenue B pucuunimnny. I'mapocraruka 30 OIIK-1, OIIK-
3, OIIK-6

Jlexuwms. Jlekus Buzyanuzauus (JIB). Tema 1. BBoanbie cBenenus. 2
CaoiicTBa xxuakocteil. BBogubie cBenenus. [Ipenmer runpaBivku
(MEXaHHMKHU KUAKOCTH ¥ raza). [[pumepsl ruipoMexaHuYeCcKuX 3a1a4
U3 pa3JIMYHBIX OTpaciield TeXHUKH. [IpuMepsl UCIIOb30BaHMS
OCHOBHBIX TIOJIOKEHUH TUIpaBIUKH B oTpaciu. Kpatkue
UCTOPUYECKHE CBEJICHUS O Pa3BUTUU HayKu. OCHOBHBIE TIOHATHUS U
onpezaenenus. OCHOBHbIE (PU3NYECKUE CBOMCTBA )KUIKOCTEH U
ra3zoB. CHIbl ACMCTBYIOIIME B TA30BOM U KUJIKOU CpeJie.
®u3nyecKoe CTpOEHUE KUIKOCTEN U ra3oB. OCHOBHBIE (PU3HUECKHE
CBOICTBA: C)KUMAEMOCTh, TEKYUECTh, BI3KOCTh, TETNIOEMKOCTb,
TEIJIOIPOBOJIHOCTD.

Jlexums. Jlekmus knaccudeckas (JIK). Tema 2. 'mapocrarudeckoe 2
naBienre. CUIIbI 1aBJICHUS HA TBEPJIbIE TTOBEPXHOCTH.
['uppocTtaTyeckoe aBiieHue U ero cBoicTBa. OCHOBHOE ypaBHEHHUE
TUAPOCTATUKH. AOCOIIOTHOE U MAHOMETPUUIECKOE JTaBJICHHE,
BakyyM. 3akoH Ilackans. [Ibe30MeTpruueckas BbicoTa U
IIbE€30MeTpHUYeCKHil Harop. [Ipumepbl npruMeHEHNsT OCHOBHOTO
yYpaBHEHUS THAPOCTATUKU. Y paBHEHUS THIPOCTATUKU B (hopme
Ditniepa U UX UHTETpaAIbl. AOCOTIOTHBIN U OTHOCUTEIBHBIN MMOKOH
(paBHOBecHe) KUAKUX cpell. OTHOCUTENbHOE paBHOBECHE KUIKOCTH
B YCKOPEHHO JIBIKYIINXCS pe3epByapax. OnpeneneHue cul
JIaBJICHUS MTOKOSIIEHCS Cpeibl HA IIJIOCKUE U KPUBOJIMHENHBIE
cTeHKH. JIBa BUJIA TeJia aBICHUS.

[Ipaktuueckoe 3anstue. Tema 2. 'ugpocrarnueckoe JaBiIeHUE. 2
Cwtbl maBieHHs Ha TBEp/ble MoBepXHOCTU. OnpeneneHne
TUAPOCTATUYECKOTO MaBJieHus B )kuakocTsX (Mcnonp3oBanue
OCHOBHOT'O YPaBHEHUS THIPOCTATUKY ISl ONIPEACIICHUS JABJICHHS B
TOW WJIM MHOW TOYKE HEMOJABUKHOM KUJIKOCTH; PELIEHUE 3a1a4, B
KOTOPBIX JIAHBI NOPIITHU MJIM CUCTEMBI MOPIIHEH)

[TpakTrueckoe 3ansaTue. Tema 2. ['napoctaTuueckoe AaBlICHUE. 2
Cwtbl 1aBieHMs Ha TBEPJIbIE MOBEPXHOCTH. OnpeiesieHue TaBICHUS
HAa TUIOCKUE U KPUBOJIMHEWHBIE TOBEPXHOCTH. OTHOCUTENBHBIN
nokoit (Onpeenenye BeIMUYUHbI paBHOAECHCTBYIOIIECH CHITBI
JTaBJICHUS] )KUAKOCTH HA INIOCKUE Y KPUBOJIMHENHBIE TOBEPXHOCTH,
BBIUMCJIEHHE KOOPIAUHAT LIEHTpa JIaBJIeHUs, TPHOOpEeTeHNE HaBbIKa
orpeneneHust oobeMa Teja JaBleHus MPH pacyeTe AaBJICHHS Ha
KPUBOJIMHENHBIE CTEHKH, IOCTPOEHUE DIIIOP JABJICHMS, pELICHUE
3aJ1a4 Ha OTHOCHUTEJILHBIN ITOKOH )

JlaGopaTtopHas padora. [Ipaktuxym - mabopatopnas padora (I1J16). 2
Tema 2. 'mapoctaTtuyeckoe nasnenue. Cuibl JaBJICHUSI HA TBEPAbIC
noBepxHocTH. OmpeesieHue THAPOCTATUIECKOTO IABICHUS B
KHUIKOCTH (CTYACHTHI TPOBOJSAT OMBITHYIO TPOBEPKY OCHOBHOTO




YPaBHEHHUS TMAPOCTATUKH; 3HAKOMATCSA ¢ U3MEPUTEIbHBIMU
npuOopaMu — be30METPaMH, MAHOMETPAMH U BAKYYMMETPaMHU, C
HOMOILBIO KOTOPBIX U3MEPSIOT BAaKyyM U N30BITOUHOE JaBJICHUE
BHYTPH KHUJIKOCTH U B 3aMKHYTOM BO3JIyITHOW 00JIACTH HaJ
HOBEPXHOCTBIO JKHMJIKOCTH)

JlaboparopHuas pabdota. [IpakTukym - maboparopnas padora (I1JI0).
Tema 2. 'mapocratndeckoe napieHue. Cuiibl JaBJICHUS HAa TBEPIbIC
noBepxHoCcTH. OTHOCUTEINBHBIN MOKO# xuaKocTh (B Xo1ae paboTs
CTYJEHTBI U3Y4alOT 3aKOHBI TUPOCTATUKH IPU OTHOCUTEIHLHOM
MOKOE >KMIKOCTH BO BPAIAIOIIEMCS BEPTUKAIBLHOM COCY/IE,
OTIPEEIISAIOT SKCIIEPUMEHTANIBHBIM ITyTeM (popMy CBOOOAHOM
MOBEPXHOCTHU KHUAKOCTH BO BPALIAIOIIEMCS COCY/IE U
COIIOCTABJISIIOT PE3YNbTAThI SKCIIEPUMEHTA C JAHHBIMU

3amaHus U1 CAMOCTOSITENIbHON Pa0OThI, B TOM YHCIIE BBHITIOJTHEHUE
PI'P

1) mpopaboTKa JEKIUOHHOTO MaTepHalia 1Mo KOHCIIEKTY,
HOJrOTOBKA K aTTECTAlMOHHOMY TECTHPOBAHUIO;

2) 3aKperieHre HaBbIKa PEUICHUS THIIOBBIX 33/1a4 B COOTBETCTBUH C
METOAMKOM, OCBOEHHOH B X0J1€ ayAUTOPHBIX MTPAKTUYECKUX
3aHATUH, pemeHne 3anad PI'P B cooTBeTcTBUYM C BapUaHTOM 110
TeMaM pasjena;

3) cocraBneHHe 0TYETa 1O JTA0OPATOPHBIM PadOTaM, BEITIOTHEHUE
HEOOXO/IMMBIX pacueToB, IOCTPOEHUE rpaUIECKUX 3aBUCUMOCTEH,
IIOATOTOBKA K 3aIlMTe Ja00OPaTOPHLIX padOT pasaeia

18

JJieMeHThl KHHEMATUKH KUJAKOCTel U ra3oB. ['mapoaunamMmuka

38

Jlexuus. Jlekuus Buzyanuzanus (JIB). Tema 3. DnemeHTsI
KMHEMATUKH )KAJKOCTEH U Ta30B. Y CTAHOBUBLIEECS U
HEYCTaHOBUBIIIEECS JBUKEHHUE )KUIKOCTH U ra3oB. OCHOBHbBIE
noHsTus. [ToHsTHE O MUHUAX U TPYOKaxX Toka. Mozenb uaeaabHOM
(HeBsA3KOM) KUAKOCTH. J[Ba METOAa OMMCAHUS IBUKECHUS
KUAKOCTEN U ra30B: MeTo bl Jlarpanka u Diinepa. DIeMeHThI
MOTOKA KUAKOCTH U Ta3a. OCOOEHHOCTH JIBUKEHUS KUIKOM
yacTullbl. BuxpeBoe u 6e3BUXpeBOe IBHKEHUE. Y CKOPEHHE KUIKOU
YaCTHUIBL.

Jlexums. Jlekus Buzyanuzamus (JIB). Tema 4. OOmue 3akoHbI 1
ypaBHEHUS TUHAMHKH XKUJIKOCTeH u ra3oB. {uddepennmnansueie
ypaBHEHUS Dijiepa ABUKECHHS HEBSI3KOM KUIAKOCTH. IHTErpasibl
YpaBHEHUS IBUKEHUS )KUJKOCTHU ISl PA3HBIX CIIy4aeB JABUKCHUSI.
OO61as uaTerpanbHas Gpopma ypaBHEHUN JBUKEHUS. Y paBHEHHE
bepHynnu U1 TOTOKA HEC)KUMAEMOU )KUIKOCTU. Pacxon
AJIEMEHTAPHON CTPYHKH M PACcCXo]l YEPE3 MOBEPXHOCTh. Y pABHEHHE
HEPa3pbIBHOCTH (CIUIOMIHOCTHU) B pa3HbIX hopMax.

Jlexuus. Jlekuus Busyanuzanus (JIB). Tema 5. 'unpasnuueckue
comnporuBnenus. [lorepu nanopa no mmne. @opmyna lapcu-
Belict6axa. OcHOBHbIE pacueTHbIe 3aBUCUMOCTU. CTpyKTypa
dbopMyI1 Ui BEIYUCIIEHUS TOTEPh YAETbHON SHEPruu (Harmopa).
OcHoBHas GopmMyIia paBHOMEPHOTO JBIKeHHs. COMPOTUBIICHUS 110
JUIMHE JUTSI HAaTIOPHBIX U O€3HATIOPHBIX IOTOKOB. JlaHHBIE O
THJIPABINYECKOM KO GUIIMEHTE TPEHUS. 30HbI COIIPOTHUBIICHHUS.
Haubonee ynorpedutenbHbie GOPMYIIBI UI THAPABINIECKOTO
koa(durmenta TpeHus.

OIIK-1, OIIK-
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MecTHble ruapaBiIndeckue conpotuBieHus. @opmyna Bericoaxa.
OcobeHHOCTH pacyeTa MoTeph Harmopa B TPyOOIpOBOIaX €
MECTHBIMU THIPABIMYECKUMU CONIPOTUBIICHUSAMU. 3aBUCUMOCTD
Kod((UIIMEeHTa MECTHOTO CONTPOTUBIICHHUS OT uncia PeiiHonbaca u
TFEOMETPUYECKUX IapaMeTPOB pycia. Buasl MecTHBIX
CONpPOTUBIICHUN. McTeueHne :KUAKOCTEN U3 OTBEPCTUM U HACAIOK.
CoBepleHHOE U HECOBEPUICHHOE CkaTue. cTeuenue noj ypoBeHs.
Hcreyenue npy MOCTOSSHHOM U IIEPEMEHHOM Harope. Mcreuenue
JKUAKOCTHU U Ta3a yepe3 OTBepCTUs U Hacaaku. Mcredenne
KUAKOCTH YEPE3 «MaJIble» OTBEPCTHS B TOHKOM CTEHKE: CpEAHSIS
CKOPOCTb, PaCX0J, TPAEKTOPHS CTPYHU KHUIKOCTH; UCTECUECHUE YEPE3
3arorieHHbIe 0TBepcTHs. OCOOCHHOCTH UCTEUCHUS Yepe3 BHEITHUN
LWUIMHIpUYecKnid Hacanok. Hacanku npyrux BugoB

Jlexuus. Jlekuus Busyanuzauus (JIB). Tema 6. Pesxxumbl TeueHus
BA3KOH cpenbl JlaMuHapHbIN pexXuM IBUKeHUs. Pacnipenenenue
CKOPOCTEH 110 )KUBOMY CEUEHHUIO JIJAMHUHAPHOT'O ITIOTOKA B KPYTJIOU
LWIMHAPUYECKOH TpyOe.

TypOyneHntHblil pexum nBrxkeHus. Pactipenenenue ckopocrtei o
KHBOMY CE€UEHUIO TYpOYJIEHTHOIO ITOTOKA B KPYTJIOH
MIMHAPHYECKOi TpyOe. OcpenHeHHBIE TapaMeTPhl U MyJIbCALINH.
CranaapTt nyabCallMOHHOM CKOPOCTH U CTENeHb TYpOyJIE€HTHOCTH.
JIByxcioiiHas Mozenb TypOyaeHTHOCTH. KoHeuHO-pa3HOCTHbIE
dhopmsl ypasHeHuii HaBre-CTokca u PeliHonbaca.

[TpakTueckoe 3ansatue. Tema 4. O01Me 3aKOHBI U YpaBHEHUS
JUHAMUKH )KUIKOCTEeH U ra3oB. [IpakTuueckoe mpuMeHeHne
ypaBHenus bepuymu. ['uapasnuyueckue conporuiienus (Pemenne
3a/1a4u ¢ UCIOJIb30BaHUEM ypaBHEHUs1 bepHymu ¢ yuerom
HEPaBHOMEPHOCTH pacCIpeesIeHNs CKOPOCTEN U THIPABINYECKUX
notepb sHepruu. OnpeeneHue MECTHBIX TOTEPh Mo (hopmyIe
Beiicbaxa 1 moTepp Ha TpeHue no anuHe mo Gopmyie dapcu.
[TproOpeTeHue HaBbIKa BHIOOpA CEUSHUI NP 3aMTUCH YPABHEHHUSI
COXpaHEHHUsI SHEPTUH, pacueTa WK BbIOOpa MO CIIPaBOYHBIM
JaHHBIM KOA(P(UITUEHTOB Pa3IMYHbIX BUOB MECTHBIX
COIPOTUBIIEHUH, onpeieneHns Ko uineHTa rupaBInieckoro
COTPOTUBIICHUS TPEHUS IJI1 COOTBETCTBYIOIIEH 00IacTH
COIPOTHUBJICHUI )

[IpakTrueckoe 3anatue. Tema 5. 'napaBiIrdecKue CONPOTUBIIEHUS.
Hctedenne )KuIKOCTH Yepe3 OTBEPCTUA, HACAJKH, TPOCCETU U
knanansl ([IprobpeTeHre HaBbIKa ONPeAEeTeHUS pACIETHOTO
Haropa Jyisl pa3JInYHbIX CIIy4aeB HCTE€YEHUS C MOCTOSHHBIM
HATMIOPOM, UCIOJIb30BaHKE GOPMYIT AJIs pacueTa CKOPOCTH U
pacxojia mpu UCTEUCHUH, BHIOOP COOTBETCTBYIOIINX PACUCTHOMY
ciy4aro K03 PHUIIMEHTOB CKOPOCTH, pacxoja U cxarus. Pacuer
mapaMeTPOB HUCTEUCHUS IPH ITIEPEMEHHOM HAIOpe — ONOPOKHEHHE

JlaGopatopHas paborta. [Ipaktukym - 1aboparopnas padora (I1J16).
Tema 4. OOuiye 3aKOHBI U YpaBHEHUS TUHAMUKU KUAKOCTEN U
ra3os. [loctpoenne nuarpammel bepnymm (B xone paboTst
MIPOBOJTUTCS OTIBITHAS TIPOBEPKaA ypaBHEHUsI bepHymum u
IIOCTPOCHHE TpadiKa HAIIOPOB)

JlaGopaTtopHast padora. [Ipaktukym - mabopatopnas padora (I1J16).
Tema 4. OOmme 3aKOHBI M YpaBHEHHS TUHAMUKHU KUKOCTEH U
ra3zoB. Bomomep Bentypu (Ilpumensis ypaBHenue bepuymnu k




IIOTOKY, IPOTEKAIOIIEMY Yepe3 Pacxo10Mep, OIPEACIICTCS
(byHKIMOHATBHAS 3aBUCUMOCTh MEX/1Y IEPENaoM CTATUIECKUX
HAIopoOB U pacxoioM xuakoct. [IpoBoanTcs TapupoBka BooMepa
U OIpeJIeNsieTCs BEIMYMHA MONPABOYHOT0 K03 hUIIMeHTa K
TEOPETHYECKOI 3aBUCHMOCTH JUIS PAcX0/1a)

JlaboparopHuas pabdota. [IpakTukym - naboparopnas padora (I1JI0).
Tema 5. 'mapaBauyeckue conpotuBieHus. McciaegoBanue
MCTEUYECHUS KUJAKOCTH Yepe3 OTBEPCTHUS U HACATKU
(OkcniepuMeHTaIbHO onpezensercs KodphUIueHT pacxoaa u

KO3 PHUIMEHT CKOPOCTH MPU UCTEUCHUH: U3 MAJIOT0 KPYIIIOro
OTBEpCTHS B TOHKOW CTEHKE; U3 BHEIIHETO LIUINHIPHIECKOTO
HACAJIKa; U3 KOHUYECKOTO CXOJIAIIErOCs] HacaJIKa)

JlaGopaTtopHas padora. [Ipaktukym - nabopatopnas padora (I1J16).
Tema 6. PesxuMbl TeueHus Bsi3koi cpenibl. MccnenoBanue pexxuMoB
JIBUXKEHHS XuaKocTH (B xoae paboThl Mpou3BOIUTCS BU3YAIbLHOE
HaOJI0IeHNE PEXKUMOB JIBUKCHHUS BOJIBI B CTEKIITHHOU TPyOKe U
JKCIIEPUMEHTANIbHOE ONpeiesieHre uncen PeitHonbaca mis
HaOJII01aEMBIX PEKUMOB TBM)KCHUS JKUIKOCTH)

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHMCJIE BHIMOJHEHUE
PI'P

1) mpopaOoTKa JIEKIIMOHHOTO MaTepHaa Mo KOHCIEKTY,
MOArOTOBKA K aTTECTALIMOHHOMY TECTUPOBAHUIO;

2) 3aKperuicHUEe HaBbIKA PEIICHMS THIIOBBIX 33]1a4 B COOTBETCTBHH C
METOJMKOM, OCBOCHHOH B XOJI€ ayIUTOPHBIX IPAKTUYECKUX
3aHTUH, penieHne 3a1ad PI'P B COOTBETCTBUY ¢ BApUAHTOM IO
TeMaM pas3Jiena;

3) cocraBieHHe oT4eTa Mo Jab0paTOPHBIM paboTaM, BHIIIOJIHEHHE
HEO0OXOMMBIX PacueToOB, TOCTPOEHUE TPpaPUUIECKUX 3aBUCUMOCTEH,
IIOATOTOBKA K 3aIIKTE JIA0OPATOPHBIX padOT pas3jeia

18

IMogo6ue ruapomMexanuyeckux npoueccon. [Ipumenenue
YHCJIEHHBIX METO0B H HX peajn3anusa Ha DBM

40

Jlexums. Jlexmus knaccudeckas (JIK). Tema 7. [TogoOue u
MOJEJIMPOBaHUE THAPOMEXAaHUYECKUX IpoLeccoB. MeTox
000011IEHHBIX IEPEMEHHBIX. DJIEMEHThI TEOPUU MOJ00USI.
Juddepenunansusie oneparopsl. Yucna PeitHonbaca, @pyna u
DOlinepa u AMHaMUKa KuAKocTu. Hble 6e3pa3mepHble KOMITJIEKCHI:
yucio [lexine, [Ipanntns, Ianunes, I'pacroda u Hyccenbra.
MopenrpoBanue THAPOa’POANHAMUYECKHAX IPOLECCOB U aHAIN3
pa3sMepHOCTEH.

Jlexuus. Jlekuus kinaccudeckas (JIK). Tema 8. ['unpaBnuueckuit
pacuet TpyOonpoBo0B. Peanu3aius MeToIMK pacyera
TpyOOIIPOBOIOB pa3IM4HBIX BUI0B HAa DBM. Knaccudukarus
TpyOonpoBo0B. IIpocThie u crokHbIE TPYOOIIPOBOIBI.
CoenuHEHHS TPOCTHIX TPyOOrpoBo10B. KombieBbie TpyOOTpoBOIbI
(obuue monoxkeHust). PacueTHple 3aBUCUMOCTH U METOIUKH
pacuera. PaGouwnii pesxum TpyOOTIpOBO/Ia C HACOCHOM MoAavueH -
XapaKTepUCTHKA MOTPEOHOr0 HATIOpa CI0KHOTO TpyOOIpoBoaa U
XapaKTepUCTHKa Hacoca. SIBjIeHe ruipaBIndecKkoro yaapa.
Dopmyaa JKyKoBCKOTO.

Jlexmms. Jlexmus knaccuyeckas (JIK). Tema 9. [Ipumenenne teopuu
OIHOMCPHOTI'O ABHUXKCHUSA OJId pacucTa THAPaBINYCCKUX ceTe u
ruponpuBoa. [[puMeHeHne Teopur 0OJTHOMEPHOTO IBHKCHHUS IS

OIIK-1, OIIK-
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pacdera CII0KHBIX TPYOOIPOBOJOB C HACOCHOM moaueii Ha OBM
(ruaponpuBOj paccCMaTpUBAETCS KaK HACOCHAsI yCTaHOBKA U
CJIOHBIE TPYOOIIPOBOABI C HACOCHOMU MOJIa4yeil, a THIPOBUTATENb -
KaK 0c000€ MECTHOE COIPOTHUBIICHHE, BBI3BIBAIOIIEE TTOTEPIO
nasienus 7p). Knaccudukanus u ocHoBHbIE paboune napaMmeTpsl
HACOCOB M TUAPOMOTOPOB. Pabounii 00beM, moava, morpedisemas
MOIIHOCTb, KpyTamuii Mmoment, KII/I. Yactora BpamieHus Baia
ruzpomoropa. [locrpoenne pabouux XxapakTepUCTUK HACOCOB.
Koaddunuent Ovictpoxonnoctu. KaBuranus, kaBUTallmOHHbII
3amac. ['mapoanmaparel. Y cnoBHbele o0o3HaueHus no ECKJI
TUAPOMAIINH, THIPOANIAPATOB U BCIIOMOTaTEIbHBIX YCTPOKCTB.
Knaccudukanus runpornpuBooB. CriocoOb! yIipaBiIeHUS
TUAPOTIPUBOIOM: APOCCENbHBIN U 00beMHBINA. Onpenenenue
ckopoctu BeixoaHoro 3BeHa. KIIJI runponpuBona. Pabounii pesxxum
TUAPOIPUBOAA.

[Ipaktuueckoe 3anstue. Tema 8. 'uapaBiandeckuii pacuer
TpyOonpoBoJoB. I'napasiuyeckuii pacuet TpyOOnpoBOOB
(Ompenenenne moTpeOHOro HAIOPa Pacxoja KUAKOCTH, JUaMETpa
IPU pacyere NPOoCThIX TpyOOonpoBo1oB. I'padoananntudeckoe
pelIeHre 3aJa4t 110 pacyeTy pa3BEeTBICHHBIX TPYOOIIPOBOOB Ha
9BM.)

[TpakTueckoe 3ansatue. Tema 9. [Ipumenenue Teopun
OJHOMEPHOTO JIBMXKEHUS JIJIsl pacyeTa TuApaBIndeCcKuX ceTer u
ruaponpuBoaa. ['mapomammusl (OnpeaeneHne MOIHOCTH,
noTpebIsIeMoit HacocoM, ToIauu Hacoca, pabodero oobema,
MOCTPOEHNE XapaKTEPUCTHK IIEHTPOOEIKHBIX HACOCOB MPH
Pa3IMYHON YacTOTE BPAILIEHUS C UCIIOIb30BAHUEM
rpadoaHaIMTHYECKUX IIOCTPOCHUM ¢ puBiedeHrneM OBM)

[TpakTueckoe 3ansatue. Tema 9. [Ipumenenne Teopun
OJIHOMEPHOTO JIBM)KEHUS JJIs pacyeTa T’uAPaBINYEeCKUX ceTeil u
rUIponpuBoia. Pacyer cioXxHbIX TPyOOIIPOBOJIOB ¢ HACOCHOM
nosavyeit Ha OBM (BbinonHeHne pacueToB CIIOKHBIX
TpyOOIPOBOJIOB C HACOCHOM Moiauei )KUIKOCTU CBSI3aHO C
MPOBEJCHUEM TPYJTOEMKHUX BBIYMCIECHUI 110 ONpeIEICHUIO
XapaKTEePUCTHK TPYOOIIPOBOJIOB U HACOCOB, a TAKXKe MOCTPOECHUEM
rpaUKOB 3TUX XapaKTEPUCTHK AJI1 HAX0XKJAEHUS pabouelt TOUKU
CUCTEMBI, I0ATOMY IIPU PELIEHUH 33/1a4 UCIOIb3YETCs IPUIIOKEHNE
Microsoft Excel. B xozne pacueTra rujponpuBo 0B pa3aIndHbIX
MaIIHH (THIPOIPHUBOJ OABEMHOIO MEXAHU3MA, TUAPOIIPUBOJL
CTPOTAJILHOTO CTaHKa, THJIPOIIPUBOJI TOKAPHOTO CTAaHKa,
THJIPONIPUBO/I ABYXKOOPMHATHOTO ()pEe3epHOIo CTaHKa,
TUAPONIPUBO/I epeBO00padaTHIBAIOIIETO CTAaHKA, THIPOIIPUBO/T
npecca, THAPONPUBOJ BEAYIIMX KOJIEC ITPUILIENA, THIPOIIPUBOT
BEYLINX KOJIEC I'YCEHUYHOI0 TPAKTOpa, TUAPOCUCTEMA CMa3KU
JABC, runpocucrema oxnaxaenus IBC, runponpuBos
aBTONObEMHHKA, TUAPONPUBO 000PYAOBAHUS SKCKaBaTOPA,
TUAPONPUBOJ BUHTOBOT'O NOABEMHHUKA, THIPOIIPUBO/T
TEJECKOIUYECKOT0 MOJbEMHUKA, THAPOIPUBO aBTOMOOMIBHON
ne0eIKH) CTYACHTHI IPOU3BOIAT 3aMEHY 3aJaHHOH CXEMBbI
THUAPONPUBOJA SKBUBAJICHTHOW; BBIYUCIICHUE ITOCTOSHHBIX
BEJIMYHH, OTIPENIENIAIONNX Pad0Ty HACOCHON YCTaHOBKHU; BBIOOP
IIPENIENBbHOrO 3HAYEHHS PacXoa 110 BEJIMYUHE TEOPETUIECKON




M0JIa4M HACOCAa; COCTABJIICHNUE YPaBHEHUH XapaKTEPUCTHK MPOCTHIX
TPYOOIIPOBOJIOB M BEIYHCIICHUE BXOISIINX B HIUX TTOCTOSTHHBIX

K03 PHUIIMEHTOB; TOCTOPOCHUE XaPAKTEPUCTHKH HACOCHOU
YCTaHOBKH, XapaKTEPUCTHK MPOCTHIX TPYOOIPOBOJIOB H MOIYICHUE
CYMMAapHOH XapaKTEPUCTHKH CIOXKHOTO TPYOOIIPOBOIA;
ompezesieHue padoyeii TOYKU TUIPOCUCTEMBI U pacdeT TPeOyeMbIX
1apamMeTpPOB)

JlaboparopHuas pabdota. [IpakTukym - maboparopnas padora (I1JI0). 2
Tewma 8. ['mapaBnuueckuii pacueT TpyoonpoBoaoB. OnpenencHue
TUAPABIMYECKUX conpoTuBieHui (C UCIob30BaHUEM
KOMIIBIOTEPHON CUCTEMbI U3MEPEHUI U BU3YAIU3AIIMH TPOBOUTCS
IKCIIEpUMEHTAIbHOE onpeaeeHne Ko3dduuneHTon
TUIPABIMYECKUX CONPOTUBIICHUM B TPYyOONIpOBOJAX MPH
Pa3IMYHBIX CKOPOCTSX JIBMYKCHUS )KUKOCTH U CPAaBHEHHE
MOJIYYEHHBIX 3HAYCHHH CO CIIPAaBOYHBIMH JTAHHBIMU)

JlaboparopHuas padota. [IpakTukym - maboparopnas padora (I1JI0). 4
Tema 9. [IpuMeHeHHe TEOPHH OJHOMEPHOI'O JBMIKEHUS I pacueTa
THIPABIMYECKHUX CeTeH U ruapornpuBoaa. OnpeaeneHue
XapaKTEPUCTUK PA3IMYHBIX TUITOB HAcOCOB (C HCIIOIb30BaHHEM
KOMITBIOTEPHON CUCTEMBI U3MEPCHHI W BU3YAITH3AI[UH IPOBOIUTCS
9KCIIEPUMEHTAIILHOE ONPE/ICIICHHE HAIIOPHO-PACXOTHOM
XapaKTEPUCTUKHU PA3JIMIHBIX TUIIOB HACOCOB M OIICHKA

b deKTUBHOCTH HacocoB U onpenenenne nx KI1J1)

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
PI'P

1) mpopaboTKa JEKIIMOHHOTO MaTepHalia Mo KOHCIEKTY,
HOJTrOTOBKA K aTTECTAlMOHHOMY TE€CTHPOBAHUIO;

2) 3aKperUieHre HaBbIKa PEIICHUST THITOBBIX 32/1a4 B COOTBETCTBHUH C
METOMKOMN, OCBOEHHOH B X0JI€ ayAUTOPHBIX MPAKTUYECKHX
3aHATUH, pemeHne 3ana4d PI'P B cooTBeTCTBMY C BapUaHTOM 110
TEMaM pa3Jiena;

3) cocTaBieHrE OTYETa MO TAaOOPATOPHBIM pabOoTaM, BHITIOJIHEHHE
HEOOXO/IMMBIX pacueToB, IOCTPOEHUE rpaUIECKUX 3aBUCUMOCTEH,

MOATOTOBKA K 3alIUTE JJa00OPaTOPHBIX padOT pas3aeiia 18
WMHuas koHTaKkTHAs paboTa: 0
[ToaroToBka K dK3aMEeHY 30
ITpoBeeHNe YK3aMeHa 6

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

W3ydyeHrne AMCUMIUIMHBI PEKOMEHIYETCs HadaTh C O3HAKOMIIEHUS ¢ pabodeil mporpaMmoi, ee
CTPYKTYpOl UM colep)KaHHeM pa3ZeNioB. Y4eOHBI Marepuan CTPYKTYpUPOBaH, H3y4eHHE
JUCLIUTIINHBI OCYILIECTBIISETCS B TEMaTH4ECKON II0CJIE0BATENBHOCTH.
3aHATHSA JIEKHIMOHHOTO THNA JAIOT CHCTEMaTU3UPOBAHHBbIE 3HAHMS MO JUCLMILUIMHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HanboJjee CI0KHBIX M BaXKHBIX Bompocax. Bo BpeMs JEKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaa; oopamarh BHUIMaHUE Ha
(GOpMYIMPOBKM M KaTeropuu, pacKpbIBalollMe CYTh NpoOJeMbl, SBIEHHUS MM IPOLECCa;
3a(puKCUpoBaTh BBIBO/IbI u MIPAKTHYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOIO THINA BKIIOYAECT O3HAKOMIICHHE C IUIAHOM
71a00paTOPHOrO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLMH, BBINOJIHEHHE JOMAIIHEro 3a/aHus,
pabory ¢ yuyeOHOH W y4yeOHO-METOAMYECKOW JHUTEpaTypoi, HAyYHBIMH H3IAHUSAMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJIOBAHHBIMU pabodell mporpaMmoi
JUCLUIUIAHBIL.



CopnepxaHue caMOCTOATEJNBHOH PadoThI omperensercs paboyeil MmporpaMMoN IHUCHUILUIMHBI,
OLNCHOYHBIMA W MCTOAWYCCKUMH MarCpruajiaMu, 3aJaHUAMU MW YKa3aHUAMU MPCIoJaBaTCIIAd.
CamocTosTenpHass padoTa MOMXKET OCYIIECTBISTHCS B ayIAUTOPHON W BHEAYAHTOPHOU (hopmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CaMOCTOSTENbHON pabOThl SBJSETCS AJIEKTPOHHAs
nH(pOpMallMOHHO-00pa3oBaTeNnbHasi Ccpela YHUBEPCHUTETa, KOTopas oOecreurmBaeT MAOCTYN K
oOpa3zoBarelbHOM  mporpamme, paboueid  mporpaMMme  JUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM cHCTEMaM, TPOPECCHOHATIBLHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

W3ydeHre MUCHUIUIMHBI BKIIOYAET BBINOJIHEHNUE pacu€éTHO-rpaduueckoit paboThl, TECTOBBIX padoT
Ha ANEKTPOHHOM Kypce, 1ab0paTOPHBIX pabor.
HepI/IOI[I/I‘-IHOCTb IMpOBCACHUA, (bOpMBI TCKYHICI0 KOHTPOJIA YCIIEBACMOCTHU, CUCTCMA OLCHHUBAHUA
X04a OCBOCHHA JUCHUIINIMH HPCACTABJICHBI B pa60qel71 nporpamMmme. VcnoBus aTTeCcTaluu
MPUBEICHBl B TEXHOJIOIMYECKON KapTe, BXOIALICH B cocTaB paboueil mporpamMmbl JUCHUIIIHHBL.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOGHO-MeTOINYECKOE 0OecIeueHne

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Cucox UCTIONB3yeMOH JIUTePaTypPhl
n/m OuOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHUs
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. [Tuaponmaamuka [TekcT] : MeToH. yKa3aHUS K BBITIOJTHCHHIO 193 /

KOHTPOJI. W pacdeTHo-rpad). paboT i cTyaeHToB TexH.| https://portal.volgatech.net/b
crienuantbHOCTEH ouHOM 1 3a04. popm obyuenus / OV BITO|ooks/Kuznecova_gidrodinam
"Map. roc. TtexH. yH-T"; [cocT.: FO. A. Kysnemona, A. T. ika.pdf

[oszaees, B. B. Yckosa]. Momkap-Oma: MapI' TV, 2011. - 40
¢. DK3eMIIsIpel: Bcero 193.

2. |[o3xees, AHaronuit ['ennaaueBuy. IM'uapasnuka. 48 /
I'maporaszoaunamuka [Texcr] : maboparopHsiii mpaktukyMm /| https://portal.volgatech.net/b
A. T. Tlosnmees, 0. A. KysueroBa; M-Bo obOpa3oBanust u|00ks/Pozdeev_gidravlika_gid
Hayku Poc. ®enepanmu, ®I'BOY BIIO "IloBomk. TroC. rogazodinamika.pdf
texHoun. yH-1". Momkap-Omna: III'TY, 2012. - 86, [1] c. ISBN
978-5-8158-1072-3. Dx3eMmiasapbl: Bcero 48.

3. |IlozneeB, Amnatonmii ['eHHammeBwd. [maporazogmHamuKa 18
[Texcr] : xoncmekt nekumii / A. I'. ITlozmees, 0. A.
Ky3nemnoBa; M-Bo oOpa3oBanus u Hayku Poc. ®Deneparum,
®I'BOY BIIO "MHosomxk. roc. TexHon. yH-T". Momkap-Omna:

IIIrTy, 2015. - 166 c¢. ISBN 978-5-8158-1469-1.
OKk3eMIIsIphl: Bcero 18.
4. |Ilo3nees, AHaTonmun T'ennanueBny. ['mapocratuka. 15/

I'uaponunamuka [Tekcr] : cOopuuk 3amay / A. I'. Tlosnees,| https://portal.volgatech.net/b
0. A. Ky3uemnoBa, M-Bo oOpasoBanus u Hayku Poc.|00ks/Pozdeev_gidrostatika 2
Oenepannn, ®I'BOY BO "[loBomk. Toc. TeXHOD. YyH-T". 018.pdf
Womkap-Ona: TIFTY, 2018. - 62 ¢. ISBN 978-5-8158-1980-1.
OK3eMIIApEL: Bcero 15.

5. |lllesenes, dupc ATeKCaHIPOBHUY. Taomuiel IUIA 5
THJIPABINYECKOr0 pacyeTa BOAONpoBOAHBIX TpyO [Tekcr]

cipas. nocooue / ®. A. [llepenes, A. ®. llleBenes. §-¢ u3m.,
nom. u nepepad. Treps: BACTET, 2008. - 349 c. ISBN 978-5-




903178-06-3. Dx3eMruispsl: Bcero 5.

6. |MopryHos, K. II. MexaHuka JKHIKOCTH U Trasa
[DnexTponnsiii pecypc] / Moprynos K. II. 4-¢ usg., crep.|https://e.lanbook.com/book/3
Cankr-IlerepOypr: Jlans, 2022. - 208 c. ISBN 978-5-507- 32123
47902-3.

7. |JdomaHckuii, N. B. Mexanuka KUIOKOCTH U rasa
[DnexTponnsiii pecype] / domanckuii M. B.,Hekpacos B. A.|https://e.lanbook.com/book/2
Canxkr-IlerepOypr: Jlans, 2023. - 140 c. ISBN 978-5-507- 77058
45645-1.

8. |lrepenmuxt, /. B. ['mapaBnuka [DnexTponHsid pecypc] /
Itepermuxt 1. B. 5-e u3a., crep. Cankr-IletepOypr: Jlans,| https://e.lanbook.com/book/2
2022. - 656 c. ISBN 978-5-8114-1892-3. 12051

DJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPChI
1. |Hayunas snekrponHnas oudnuoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexktponHas 6ubanoreka «KubepaeHuHKa» http://cyberleninka.ru

[MPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CIIPABOYHBIE

CUCTEMBI

1.

[IpodeccronanbHbIE CIIPAaBOYHBIE CUCTEMBI TeXIKCIepT

http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NeNe | Ayauropuu st ipose- | [lepeueHb OCHOBHOTO 000pYyIOBaHUS [IporpammHuoe
/Tl |ACHUS Y9eOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITEIILHOU Pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTalnu

1. 212 (1) M®VY Canon i-Sensys MF 4410 (1),|CnpaBouynas ~ mpaBoBast

[Tepconanbubiii koMmmbroTep 3 Safe|cucrema  "KoHcynbTaHT

RAY S333 (12), IIK ICL RAY|IInroc", Microsoft Office

S902.1,x/1aBuaT. , MBIIIb,1aTY kopa|Standard, Areat Dr.Web,

3M,MOHHUTOP ViewSonic 21,5"|Kommiaekr I'APAHT-

VA2248-LED (1), Kommnexr|Macrep, Kommuexr I10

yuebHoii mebenu (1) JUTSL PEIIeHUsT OCHOBHBIX

MOJIE30BATEIBCKUX 3a7ad,

Mathcad University

Classroom Perpetual - 40

2. 250 (1) ABTOMaTH3UPOBAHHBIN CrpaBouHas IIpaBoOBas

naboparopubiii  komrieke (1), bnok|cuctema  "KoncympTaHT

u3Meput. mupposoit  gma  umsM.|IImoc", Microsoft Office

BenmnuuHbl  moToka  xuAK.  (1),|Standard, Arent Dr.Web,

MukpoBepTyilika THIPOMETPUYECKas
I'MIIM-Im ¢ Beixomom Ha IIK (1),
Crenn '"T'mapommnamuka IJ(" (1),
KowmmiekT yueOnoit mebenu (1)

Kommiekr T'APAHT-
Macrep, Kommextr I1O
AJid pCIICHUA OCHOBHBIX
MIOJIB30BAaTCIBCKUX 3aJay,
Mathcad University
Classroom Perpetual - 40

Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIAIUIMHBL ®OH]T OLIEHOUYHBIX
CPEJICTB

Kpurepun oneHNBaHNA HHIMKATOPOB TOCTH)KEHUSI KOMIICTCHIIMN HAIIPABIICHBI HA!
- YCBOEHHE TEOPETUUECKOro Marepuana (00beM 3HaHHH, TITyOMHA YCBOCHHMS ), IPETyCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual (‘IGTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEJ0CTAaTOYHO MpaBUIbHbIE (OPMYJIUPOBKH, HCIBITHIBACT
3aTPyJHEHMS B BBIIIOJHEHHUH NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ IPUEMaMH UX BBITOJHEHUS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN| — OTJIMYHO
MaTepual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOpUS C MPAKTUKOW, MPU 3TOM
oOydaromuiics  He  3aTpyJdHseTCs C  OTBETOM  IpH
BUJOM3MEHEHNH 3aJlaHus, CBOOOHO CIpPAaBIISIETCS € 3a7a4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKod JIUTepaTypoi,
NepUOANYECKUMH U3JAaHUSIMU, [PaBUIBHO OOOCHOBBIBAET
NOPUHATBIE pelIeHusi, CBOOOJHO BiaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAaEMOCTH OOECIeYMBaeT OICHUBAaHHE XOJa OCBOEHUS JHCLUIUIMHBI
(MOMyJIsl) ¥ IPOU3BOAMTCS C IPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIUIMHBL. 1lopsAIoK cOCTaBiIeHHs TEXHOJOTHYECKOW KapThl H
QITOPUTM  TPOBEJCHUS MPOLEAYPhl OIEHMBAHUS BHUJOB  JIEATENBHOCTH  OOYyYarolIuxcs,
HAIpaBJIEHHBIX Ha OCBOGHHME 3HAHWW, yMEHUMN, HABBIKOB W/ WJIM ONbITA JAEATEIbHOCTH, II0
HaAKOIUTEJIbHOW cHUCcTeME B OallTax yCTaHaBIMBaeTcs nojoxeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHS 00YJarOIIUXCS
[IpomexxyTouHast arrectanusi 0Oy4YarOIMUXCsl HAMpaBjieHa HAa OICHUBAHHME PE3YIHTATOB OOyUEHUS
MO TUCIUILIMHE (MOYJII0) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIIEHOYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi U3 0a3pl (OHIA OICHOYHBIX CpPEACTB IO
00pa3oBaTeNbHON IPOTrpaMMe.
KoHTposibHOE TecTHPOBaHHE

Bapuant Ne 0




1. Tlbe3omeTpuyeckass BBICOTa MOJbEMa BOIBI B 3aKPHITOM IHE30METPE, €CIM TOYKAa €ro MPUCOSIUHCHUS
3arayOieHa Ha 9 M 1o ypoBeHb BOJIBI, a a0COJIOTHOE JaBJeHHE HaJl CBOOOIHOHM ITOBEPXHOCTBIO COCTABIIIET
1,1 aT™, paBHA M.

1)9

2)11

3)3

4) 20

2. YpaBHEHHUE COXPAHEHHUS MacChl BENIECTBAa OTKPBHITO U OOOCHOBAHO ...
1) JI. Ditnepom

2) M.B. JIoMmoHOCOBEIM

3) . bepaynu

4) H.IL. IletpoBbM

3. B cooTBeTcTBHH C MOJIEKYJIIpHAs CTPYKTypa M CTPOCHHE MXUAKOCTH HE YYHUTHIBAIOTCS MpU
OTpeAeTICHUH THPABINYECKUX XapaKTEPUCTHK.

1) runoTe30ii CIIIONTHOCTH

2) MOJIENBIO HEBAZKON KUIKOCTH

3) ypaBHEHHEM HENPEPHIBHOCTU

4) cTpyiiuaTOM MOJEIBIO TIOTOKA

4. BS3KOCTh KHUIKOCTH C POCTOM TEMIIEPATYPBHI.
1) ymensImaercs

2) ocTaeTcs TOCTOSTHHOM

3) IuHEWHO BO3pacTaeT

4) 3KCNIOHEHIINAJIHFHO BO3PACTAET

5. Eqununeit usmepenus cuibl SBISETCS ...
1) mackaib

2) raycc

3) mKOYIb

4) HBIOTOH

6. VI306bITOYHOE JaBJIEHHE Ta3a, COOTBETCTBYIONIEE MOKA3aHUIO MAHOMETPA PaBHOMY | KIc/CM?, COCTABIISET ...

1) 1 MIla
2)0,1 MITa
3)0,01 MITa
4) 0,001 MIla

7. JIunus geiicTBUS paBHOACHCTBYIOIIEH CHIIBI THIPOCTATUYECKOTO JABICHUS MEPeceKaeT IUIOMIAAKy ASHCTBUS B
TOYKE Ha3bIBAEMOM



1) nentpom macc

2) IEHTPOM TSHKECTH

3) MeTaleHTpOM

4) IEHTPOM JIaBJICHUS

8. UeMy paBeH ruipaBIUUYECKUil paauyc JOTKA MPSMOYTOJIEHOTO CEYEHUS C OCHOBaHUEM 4 M, BBICOTOM 2 M?

1.

2.

Nel

3.
4.

1,8 M
I m
0,8 ™
8.

. YpaBHenue bepuysum ais HadanbHOTo (1) ¥ KOHEYHOTO cedeHus (2) MOTOKa BA3KOH JKUIKOCTH:

Z1+p1/rg+us?/29=2Zo+ palrg+ u 22/2g

Z1+ palrg+aV12/29=2Z+ palrg+aV2?/2g

Z1+ palrg+ U1%/2g=Z,+ p2lrg+ u22/2g+h 12
Z1+ palrg+aiVi2/12g=2Z,+ polrg+azVL22g+h 12

10. BriGepute BepHOE OTIpeieNieHue:

11.

12.

B ypasuenuu bepaymm Z+p/rg+aV?3/2Q — nonnas yienbHas KHHETHIECKAs SHEPIUS TIOTOKA,
JTUHAMUYECKHI HATop;

B ypasuenun bepaymm Z+p/rg+aV?/2Q — nonnas yuenbHas MEXaHUYECKAs SHEPIUs OTOKA;
B ypaBuenun bepuyin Z+p/rg+aV?2/2g — ynenbHas MOTEHIHAIBHAS YHEPTHs, THAPOCTATUYECKUI HATIOP;

B ypaBuenun beprymnu Z+p/rg+aV?2/2g — ynenbHas NOTEHIUATbHAS SHEPTHS OJIOKEHMUS WITH
T€OMETPUIECKHUIl HATIop, T.€. BEICOTA PACTIONOXKEHHUS LIEHTPa TSHKECTH CEUCHUS CTPYHKH Hal
MPOU3BOIBHON TOPU30HTATIBHOM MIOCKOCTHIO (TIIIOCKOCTBIO CPABHEHHU).

Kaxoit (uznyeckuit 3aKOH BBIpaYKaeT YpaBHeHue Bepaymnu?

3aKOH COXpaHEHUs UMITYNbCa;

3aKOH HE3aBUCUMOCTH ACUCTBUS CUIL;
3aK0H COXpaHECHHUSI MEXaHNUECKOH SHEpIuy;
3aKOH COXpaHEHUs KOJIMYECTBA BEILECTBA;

Kaxkoe JABHXKCHHC KHUIAKOCTH Ha3bIBACTCA J'IaMI/IHapHBIM?

VropsiioueHHOe IBMKEHHUE B BUJIE OT/IEIBHBIX CJIOEB JKUIKOCTH, MPOUCXOAIIEe O€3 ImepeMenTnBaHus
YaCTHIL,

I[BI/DKGHI/IC KUIKOCTHU IIPU MaJIbIX CKOPOCTSX, IIPU KOTOPOM Ha6J'HOL[aeTC${ NEepEMCIINBAHUEC YaCTHIL;
I[BI/I)KGHI/IC? B BUJEC OTACIIBHBIX CJIOEB JKUAKOCTHU, KOTOPBHIC MOT'YT IEPEMECIINBATHECA MEKIY CO6OI>1;

Becnopsmoqﬁoe JABHXKCHUE C nynbcaunef/i CKOpPOCTH, HpI/IBOI[HHICﬁ K NCPEMCIINBAHNUIO YaCTHI Y KUAKOCTH.



13. Ilo TpyOONpOBOAY TEUET >KUAKOCTh (PEKMM JIBIKEHHUS JaMHHApHBIN), KaK M3MEHATCS IOTEpH Haropa Ha
TpeHHUe, eciu pacxon BOJIbI CHM3UTCS B 2 pasa?

1) YmenbiaTces B 2 pasza
2) YBennyarcs B 2 paza
3) YMmenbpmarcs B 4 pasza
4) VBenuuarcs B 4 pa3za

14. TpyOBI CUNTAIOT THAPABIMYCCKH IEPOXOBATHIMH, €CIIN TOJIIINHA BI3KOCTHOTO MOACTOS d ¥ BEICOTA BEICTYIIOB
IEpOXOBATOCTH D HaXoIsATCA B COOTHOUICHUU:

1) d>D;
2) d<D;
3) d&>D;
4) d>2D.

15. Dmropa ckopocTell )KUIKOCTH IO )KMUBOMY CEYEHHIO B IIMPOKOM IPSAMOYIOJIBHOM KaHalle MpU JIAMHUHAPHOM
pexume JIBHKEHUS UMEeT BU[

1) mapaGoJb!

2) TarepOoTBI

3) npsiMO¥ TUHUH
4) mpsAMOYTOJIbHAKA

16. TpyOn1 Ha3bIBAIOTCS TUAPABINYECKU TJI1aJIKUMHU, eciu

1) TommuHA BSA3KOTO MOJCIIOSN MEHbIIIE a0COIIOTHOH MIEPOXOBATOCTH
2) TOMIIKHA BSA3KOTO MOJICIIOs OObIIe aOCOTIOTHOHN MIEPOXOBATOCTH
3) ToxmmHA BSI3KOTO ITOICIION PaBHA a0CONOTHOM MIEPOX0OBATOCTH
4) abcomroTHAs MIEPOXOBATOCTH MPCHEOPESKUTETHHO MaJia

17. Koad¢duumeHT CONpOTHBIEHHS TPH PE3KOM paclIMpEeHHH MOTOKa, €CIH JAWaMeTp Kpyriod TpyObl
YBEJIMUMBACTCS B 2 pa3a, a KO3((UIMEHT OTHECEH K CKOPOCTHOMY HAmopy IO pPacIIMpeHHs, paBeH

1) 0,25
2) 0,5625
3)0,5
4)1,0

18. Ecmm mmna Ttpyosl 40 m, pacxom sxmakoctn 0,20 m%/c, muamerp TpyOsl 0,25 M, a KOd(QUIHEHT
ruIpaBiIndeckoro tpenus cocrasisier 0,04, To moTepu Hamopa mo JUIMHE (B METpax) ISl MOTOKAa JKUAKOCTH
PaBHBHI ...

1) 5,44



2) 2,72
3) 10,88
4)272

19. ®opmyna Ille3u 1 MPOU3BOIHBIC OT HEE UCIIOIB3YETCS B OOJIACTH ...

1) TOKBaZPaTHYHOTO COMPOTHBIICHHUS
2) TIaAKuX pycemn

3) KBagpaTUYHOTO CONPOTHUBIICHUS
4) KyOM4YECKOTO COTPOTUBIICHHS

20. Monyb pacxoza K uMeeT Pa3MEpHOCTS ...

1) m¥c
2) M%/c
3) m/c

4) m/c

21. Obmme moTepu Hamopa B CIydae IIOCIECAOBATENHFHOTO COCTUHEHHS YYacTKOB IIPH pacueTe IIHMHHOTO
TpyOomnpoBoaa OTIPENEIAIOTCS Kak cymma ...

1) Bcex MECTHBIX MOTEPh

2) mMoTeph KAKIOTO yIacTKa

3) MECTHBIX TIOTEPH MO JJTHHE BCEX YUIaCTKOB
4) Bcex MOTeph Mo AJTNHE

22. HeoOXoauMbIii Hamop B Hadaje MarucTpayid (MM BbICOTA BOJOHAIIOPHOW OAIllHM) MPH pacyeTe CI0KHOTO
Pa3BETBICHHOTO HE3aMKHYTOTO TpPyOONpOBOAa B Cilydae TOPH3OHTAJIHHOM MECTHOCTH OIPENeNsieTcs Kak ...

1) cymMma Bcex OTEph Ha MOBOPOTHI U IOTEPh Ha BXOJ U BBIXOJ1

2) cymMMa BCEX MOTEph Ha y4acTKaX MarucTpaid U OOKOBBIX OTBETBICHHUI

3) cymMa Bcex MoTeph Ha yJacTKax MarucTpajid U Halopa Hacoca

4) cymMMa TOTeph Ha BCEX YJACTKAaX MaruCTPald U He0OXOIUMOTo cCBOOOTHOTO HANIOpa B KOHIIE MaruCTpasy

23. JIyia TeOMETPHUYECKU MOJOOHBIX CUCTEM OOS3aTEIBHBIM SIBIISICTCS BBHITIOJHEHHE MOCTOSHHOTO COOTHOIICHHUS
MEXIY ...

1) uoTHOCTAMHU

2) TMHEWHBIMHU pa3MepaMu

3) KHUHEMaTHYECKUMH XapaKTePUCTHKAMHU
4) TMHAMHUYECKUMHU MapaMeTpaMu

24, Jlns  TOPIIHEBBIX HACOCOB €  MajblM  YHCIOM  pPa0OYMX  TMOpIIHEH  XapakTepHo(-a)



1) mOCTOSIHCTBO TIO/TAYH

2) yCKOPEHHOCTD TM0Ia4H

3) paBHOMEPHOCTb NOJa4n
4) HepaBHOMEPHOCTh TIOAaYl

25. YcTpoHiCcTBO, CiyXaliee JUisi '3MEHEHHS], COTJIACHO BHEIIHEMY YIIPABJICHHIO IBIYKEHHUEM TTOTOKOB KHUAKOCTH B
HECKOJNBKHUX THAPOIMHUAX, HA3bIBAIOT ...

1) rugpouHuEi

2) TUApOpACIIpEICTUTEEM
3) rugpoKIIanaHoM

4) THAPORIIEBATOPOM

26. YcrpoiicTBa, coolIaronye npoTeKaronell yepe3 HUX ®KHUIKOCTH MEXaHUIECKYI0 SHEPTHIO, Ha3bIBAIOT ...

1) nepenauamu
2) Hacocamu
3) nBuTaTENAMHA

4) rUApOYCUIUTENAMH

Pacuerno-rpaguyeckas pagora

3amaHus ¥ IpUMEpPHI BHIIONHEHMS 3a7ayd pacuyeTHO-rpaduueckoil paboTsl npeacrasieHs! B [lo3neeB, Anatommii
TI'ennaguesuu. ['mapocratuka. ['mapoaunamuka [Tekct] : cOopuuk 3amau / A. T'. TToznees, FO. A. Ky3nenoBa; M-
BO oOpazoBanus u Hayku Poc. @eneparmn, ®I'BOY BO "lloBomk. roc. Texuon. yH-T". Momkap-Oma: I[II'TY,
2018. - 62 c.

HepequL BOIIPOCOB IJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu



1. Victopusi 1 OCHOBHBIE HAllPaBJICHUS Pa3BUTUSI MEXaHUKH JKUAKOCTH U Trasa.
2. llpenmer ruapaBiuku. CBsA3b C IPYTHMU HAyKaMU.

3. OcHOBHEIE (1)I/I3I/I‘-I€CKI/IC CBOMCTBa KUJKOH U F8.3006p33HOI71 Cpe€abl: CXKUMACMOCTb, TCKY4YE€CTb, BA3KOCTD,
TCIIOEMKOCTD, TCILIOIIPOBOJIHOCTD.

4. OcHOBHBIC paboYKe TUIIOTE3bI A9POrUaApOMexaHuku. [IoHATHE UIeaTbHOMN KITKOCTH.
5. Cunpl, nefcTByIONIME B )KUAKOCTH. DU3HUECKOE CTPOCHUE JKUIKOCTEH 1 ra30B.

6. ['unpocraTryeckoe NaBiICHUE U €T0 CBOWCTBA. EMHUIIBI H3MEpeHUs JaBICHUSL. .

7. AGCoMOTHOE M MAHOMETPHUECKOE JaBlieHHe, BakyyM. 3akoH [lackars.

8. [Ibe30MeTpHrUecKas BBICOTA U bE30METPUICCKUIN HAIop.

9. OCHOBHOE ypaBHEHHUE THPOCTATUKU B HHTETPAILHON GopMme.

10. IuddepeHnmansaple ypaBHEHUS pABHOBECHS KHIKOCTH.

11. AGCONFOTHBIM U OTHOCHUTENILHBIA TTOKOH (paBHOBECHUE) KHUIKUX CPEI.

12. PaBHOBecue XHMAKOCTH INpPU HAINYMH HETPABHTALMOHHBIX MacCOBHIX CHJI. OTHOCHUTENIFHOE paBHOBECHE
JKUJIKOCTH B YCKOPEHHO JIBIDKYIIMXCS pe3epByapax.

13. Dnropsl THAPOCTATHYECKOTO AaBieHust. Cuila JaBIeHHs )KUIKOCTH Ha TUIOCKYIO IOBEPXHOCTb.
14.Cuna naBieHus XXUIKOCTH HA KPHBOJIMHEHHBIE MOBEPXHOCTH. [IBa BH/a Teja IaBJICHUSL.

15. KuneMaTn4eckue XapaKTepPUCTHKY I'a3a M KHUKOCTH.

16. Merozs! XK.JI.JIarpamxa u JI.Dtnepa.

17. TpaexkTopuu OBWKSHHS KUIKOW YaCTHIIBI, JIMHUU TOKA M 3aBHXpeHHOCTH. OmpeneneHne TPyOKH TOKa H
BHUXPEBOU TPYOKH.

18. Knaccudukanus NOTOKOB XHIKOCTH U Ta3a.
19. DnemMeHTHI TOTOKA: )KUBOE CEYCHUE, CMOUEHHBIN MEPUMETP, THIPABINICCKUN PAHYC.

20. OcobOeHHOCTH JBWXKEHHWS kuukoro obobema. Teopema Korm-I'ensmrombiia. CocTaBISIONIME CKOPOCTH
JKUJIKOW ¥ Ta3000pa3HOi YaCTHUIIBI.

21. ®usndeckuii CMBICHT Ae(POpMAIAN YKUIKOW JTHHHU.

22. Buxpeoe u 0e3BUXpeBoe IBIKCHUE KUAKOCTH. [loTeHnnan ckopoctu.

23. YckopeHnue xxuakoi gactupl. [loqHoe yckopeHne, ToKaIbHAsS H KOHBEKTUBHASI €T0 COCTABIISIOIINC.
24. Tlpoekuuy yCKOpeHU UKo gactuisl B Gopme I'pomexn-Jlamba.

25. ludpdepennmansabie ypaBHEHUS Diliepa JBUKCHUS HEBSI3KOHN HKUIKOCTH.

26. YpaBHEHUE HEPA3pPBIBHOCTH YJIEMEHTAPHON CTPYHKH U TTOTOKA KUIKOCTH.

27. DKBUBaJCHTHBIC ()OPMBI YpaBHEHUI HEBS3KOH XHMIKOCTH B JCKAPTOBON CHCTEME KOOpAMHAT U B (hopme
I'pomexu-Jlamba.

28. Ypasuenue Jlarraca 6e3BUXpEBOTO JIBUKCHUS )KUIKOCTH.
29. YpaBHenue bepHymm i aIeMEHTapHOH CTPYHKU HICATbHOM KHUKOCTH.

30. I/IHTepHpeTaHI/Iﬂ YpPaBHCHU BCpHYJ'[J'[I/I U1 [OeJI0oro moTroka u i peanbﬁoﬁ JKHUIKOCTH. PaCHpeI{CJ’ICHI/IC
CKOpOCTeﬁ I10 JXUBOMY CCYCHHUIO ITOTOKA.

31. I'eoMeTpHUYECKUI U SHEPTETUUCCKUN CMBICHT ypaBHeHUs bepHymmm. [Ibe30MeTpHYSCKU U THIPABINICCKUAN



YKJIOH
32. [IpakTrdeckoe NpUMEHEeHNE YpaBHEHUS bepHyum B TeXHUKe.

33. OG6mmue cBeeHUs O MOTEPSX JHEPTHH B MMOTOKE PEATbHOM KUAKOCTH. MECTHBIC MOTEPU U TOTEPH 10 JITHHE.
®dopmyel Jlapcu — Beiicoaxa.

34. 3aBHCUMOCTb T'HAPABIMYECKOT0 KO3 (GHUIUESHTA TPEHHUS KPYTIIBIX TPYO OT IIEPOXOBATOCTH.

35. 3aBucuMocTh KO3((HIIMEHTa MECTHBIX CONMPOTHUBICHHA OT 4YKcia PelHoNbIca W TEOMETPHUYSCKUX
napaMeTpoB pycia.

36. Buibl MeCTHBIX COTIPOTUBIICHUN. 3aBUCUMOCTH IS ONIPEIEIICHNS MECTHBIX COIIPOTHBIICHHA.

37. VcredeHne XHUIKOCTH U3 MAJIOTO OTBEPCTHUS B TOHKOW CTEHKE IMPH MOCTOSHHOM Hamnope. KoaddurmenTsr
CKaTHUs1, CKOPOCTH U PaCcXo/a.

38. Ucteuyenue n3 HacaakoB. THITBI HACAJIKOB U MX CPABHUTEIIbHAS OICHKA.

39. PesxuMBI ABYDKEHUS KUAKOCTH: JJAMUHAPHBIN B TypOyIeHTHBIH. OnbiThl PeliHombca.

40. PacnipeienieHHe CKOPOCTEH 110 )KHBOMY CEUCHHIO JJAMHHAPHOTO TIOTOKA B KPYIJIOH MAJIMHIPHYECKON TpyOe.
41. PactipeiesieHre CKOPOCTEH 10 )KHBOMY CEYEHHIO TypOYJIIEHTHOTO TTOTOKA B KPYTJIOH IMIMHAPHUUECKOM TpyOe.

42. OcpenHeHHBIE TapaMeTpsl U myinbcanuu. CTaHmapT IMyIbCalUuOHHONH CKOPOCTH U CTEIEeHb TypOyJIeHTHOCTH.
JByxcioitHas Monienb TypOyJIeHTHOCTH.

43. YpaBHeHUsI IBWKCHUS BA3KOU KUIKOCTH B hopme HaBbe-CTokca.
44, YpapHenus PeitHonbaca mpy MyJbCAIIMOHHOM U3MEHEHHU CKOPOCTEH.
45. Metox 0000IICHHBIX TIEPEMEHHBIX.

46. Tlorarue o GU3NIECKOM M MATEMaTHICCKOM MOJEIHPOBAHUH THIAPABINICCKUX sBICHUN. ['eomerprudeckoe,
KHHEMAaTHIECKOe U IHHAMIYIECKOE 000re THAPaBINYecKUX siBiIeHni. Kpurepun mogoows.

47. MoaenupoBaHue SBICHUH B THAPOTra3oAnHaMuKke. MeTo1 aHanoruii.

48. MoaenupoBaHue SBICHUH B THAPOTa30AMHAMUKE U aHATIM3 pa3MEPHOCTE.

49. I'mppaBnnyeckuii pacdeT TpyoOonpoBoa0B. Moy pacxosaa (pacxomHas XapaKTEePHCTHKA).
50. Knaccuduxanus TpydonpoBoos. Tumsl 3a1ad o pacueTy TpyOOIpoBOJIOB.

51. TlocnenoBarenbHOE COCTMHEHHE TPYOOIPOBOIOB U METOIMKA UX pacyeTa.

52. [NapanenpHoe coeAnHEeHHEe TpyOOIIPOBOIOB M METOMKA UX pacueTa.

53. CnoxxHble TpyOOTIPOBOIBI U METOIMKA UX pPacyeTa.

PaGounii pexum TpyOOIpoBOAa € HACOCHOW Mojadeld - XapaKTEpUCTHUKAa MNOTPEOHOro Haropa CJIOKHOTO
TpyOOmpoBOIa M XapaKTEpUCTHKA HACOCA.

54. T'mppasnuyeckuii yaap B Tpyoonposogax. @opmyna KykoBckoro.

55. Knaccudukarus rugpomammd. OObeMHBIC W JTUHAMHYCCKHE THAPOHACOCHI UM THAPOMOTOpPHL. OCHOBHBIC
paboune mapaMeTpsl Hacoca.

56. YcTpoiicTBO M NPHHIMI AEHCTBUS MOPIIHEBBIX T'MIPOHACOCOB. XapAaKTEPHUCTUKH MOAAYH MOPLIHEBBIX
HacocoB. MHMKaTopHas quarpaMMa paboTsI Hacoca.

57. lunamuveckue Hacockl. Kitaccudukanus, ycTpoiicTBo, mpuHIHMII JeicTBrs. OCHOBHOE ypaBHEHHE pabovero
KoJieca IEHTPOOKHOTO Hacoca.

58. Paboune XapakKTepUCTHKH IIEHTPOOEKHOTo Hacoca. [lapamienbHoe W TOCIENOBATEIbHOE COCIUHEHHE
HacOCOB.



59. KoahduimeHT OBICTPOXOIHOCTH HACOCOB. SIBJICHNE KaBUTAIIHH.

60.00m1as XapakTepuCTHKa THIPO- W MHEBMO- NMpHBOAOB. Kitaccupukaus, CTPyKTYpPHBIE CXEMBI, TPHHITUI
IEUCTBHA.

61. /locTroMHCTBA M HEAOCTATKH THIPOIIPHUBO/IA.

62. Hampasinsitomas 1 peryiaupyronias THApo- U THEBMO- anmapaTypa. ['mapokiamnaHsl, Ipoccein, 30JI0THHUKH,
JenuTeny NoToka. CxeMbl BKIIIOUEHUS PEryIUpPYOILe anmaparTypsl.

63. [TocenoBaTenbHOCTh pacyera THIPOIPUBO/IA.
64. Crioco0sI yIripaBJICHUS THAPOIIPHUBOJIOM: APOCCENBHBIA U 00hEMHBIHA.

65. >KI/II[KOCTI/I, IMPUMCEHACMBIC B THAPOIIPUBOAAX. 3KCHJ’IyaTaHI/I$I TUAPOIIPUBOAA.



