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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

B.1.1.20 OcHOBBI THIPaBINYECKUX PACUETOB MEXATPOHHBIX U POOOTEXHUYECKUX CUCTEM

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 15.03.06 MexarpoHuka 1 poOOTOTEXHHKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHocTth TexHoornyu aBTOMaTH3alMK ¥ poOOTU3ALUMY TPOU3BOICTB
Kypce 2,3
Cemectp 4,5
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 1441 4 4acOB/3a4ETHBIX €IMHHII

Jlexuun 4 4acoB

JlabopaTopHbIie pabOThI - 4acoB

[IpakTrueckue 3aHATHS 4 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 8 4acoB

KonrtakTHas paboTa 1o sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 136 JacoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer - cemMecTp

BPK, /13 5 ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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(M1.0. ®amunus)

Okcnept(sl): Makapos /I.E., Bexymuit unxxeHep-koucTpykTop AO «Mapuiickuit
MAIIMHOCTPOUTENIBHBIN 3aBOI

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 27.02.2023 r.
Crnemmamuct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



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. YK-1 VYK-1.1 Brinonusiet 3HAHUA: 3HAEM METO/bI IIOMCKA HEOOXOUMOM 1A
Crocoben [IOMCK HEOOXOAUMOM JJIs1 |pelIeHus MTOCTaBICHHOM 3a1aul HHpopMaInu, eé
OCYIIECTBIIATh  |pEIICHHUS TIOCTABJIEHHON |KPUTHYECKOrO aHaau3a, 0000LIeHUs U
ITOMCK, 3amaun uH(GoOpMaNKK, e€ |IPEICTABICHUS Ha OCHOBE 3HAHUH €CTECTBEHHO-
KPUTHYECKHUI KPUTUYECKHUI aHAIU3, HAay4YHBIX TUCHUIUINH U COBPEMCHHBIX
aHaJn3 U CHUHTE3 |00001eHne u MH(OPMAIIMOHHBIX TEXHOJIOTUMA
uHopmaluu, |mpeacTaBICHHUE HA YMeHHs: YMeEET IPUMEHITh METOIbI IIOUCKA
IPUMEHSATh OCHOBE 3HaHHH HEOOXOAMMOM JIJIsl PEIICHUsI IIOCTABJICHHOM 3a1auu
CHCTEMHBII €CTECTBEHHO-HAYYHbIX uHpopmanuu, e€ KPUTHISCKOTO aHaIn3a, 0000IICHHS
MOoAXO0J IJId JOUCIIUIIIIMH U U IPCACTABJIICHUA HAa OCHOBC 3HAHUHU €CTCCTBCHHO-
pCI_HeHI/IH COBpeMeHHI)IX Hay‘-IHI)IX JOUCLHUIIJINH U COBpCMeHHI)IX
MOCTABJICHHBIX |MH(DOPMAITMOHHBIX MH(POPMALMOHHBIX TEXHOJIOTHI
3amad TEXHOJIOTHI HABBIKH: BiajeeT HaBhIkaMH IOMCKA HEOOXOIUMOI
TSl peIlIeHUs OCTaBIICHHOM 3a/1auu HHGOpMaIum, eé
KPUTHYECKOTO aHaJIn3a, 0000IIeHUS U
MPEICTABJICHUSI HA OCHOBE 3HAHUI €CTECTBEHHO-
Hay4YHbIX JUCLUIUIMH U COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJIOTUMA
VK-1.2 3HAHMA: 3HACT METOAUKH CHCTEMAaTU3aIlNHI
CucremaTuzupyer oOHapy»)eHHOU WH(OpMAIIUH, TOTYIYCHHON U3
00HapyKEHHYIO Pa3HBIX HICTOYHUKOB, B COOTBETCTBUU C
uHpopmaruio, TpeOOBAHUSIMU U YCIOBUSAMH 337241

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBaHUSIMU U
YCIIOBUSIMU 33714

yMeHusi: YMeeT IPUMEHATh METOIUKH
cUCTeMaTH3ali 0OHapyKeHHOUM nHpopmanuu,
MOJIyY€HHOM U3 pa3HbIX HCTOYHUKOB, B COOTBETCTBUHU
¢ TpeOOBaHMSAMU M YCIOBUSIMHU 3ajau

HaBbIKK: Biaseer HaBbIKaMU IPUMEHEHUS
METOJIMKH CUCTEMAaTU3aI[M1 OOHAPY)KEHHOU
uH(pOopMalnu, MOTYYEHHON U3 Pa3HbIX HCTOYHHUKOB, B
COOTBETCTBUH C TPEOOBAHUSAMHU U YCIOBUAMHU 3a]1a4u

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BApUAHT
peleHus 3aJauu,
apryMEHTUpPYs CBOU
BBIOOp

3HAHUs: 3HAET METO/bl ONTUMM3ALMY BAPUAHTOB
peleHus 3a1a4, apryMeHTaluu BIOOpa
ONTUMAJIBHOIO BapuaHTa

YMeHHs: YMEET IPUMEHSTh METO/IbI ONITUMH3ALUU
BapHUaHTOB PELICHU 3aJ1ay, apryMEeHTAIH BEIOOpa
ONTUMAaJIBHOI'O BapuaHTa

HaBbIKHU: Biageer HaBbIKaMy ONITUMU3ALUU
BapHaHTOB PElLlEeHUs 3aja4, apryMeHTalluu BeIOopa
ONTUMAJIBHOIO BapHaHTa IPUMEHEHUS METOIOB




VK-1.4 PazpabaTsiBact
BapUaHTHI PEIICHUS
pOoOJIEMHOM CUTYyaITH
Ha OCHOBE CHCTEMHOT'O
M0JIX0/1a M KPUTHYECKOTO
aHaJM3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMaun

3HAHUsI: 3HAaeT BapUAHTHI pelIeHUs MPOOIEeMHOIT
CUTYallu{ Ha OCHOBE CHUCTEMHOTO M10AX0/1a U
KPUTHYECKOT'O aHAJM3a JIOCTYIMHBIX UCTOYHUKOB
uH(popMaIun

yMeHusi: YMeeT pa3padaThiBaTh BAPUAHTHI PELICHUS
IPO0JIEMHOM CUTyalluUl HA OCHOBE CUCTEMHOTI'0
MOAX0Aa U KPUTHYECKOTO aHaJIn3a JOCTYITHBIX
HUCTOYHUKOB HHGOpMauu

HaBBIKH: Brasneer HaBbikamu pa3pabOTKU BapHaHTOB
perieHus: IpoOJIEeMHOM CUTYyallud Ha OCHOBE
CHUCTEMHOTO MOAX0/a U KPUTHYECKOTO aHaJIn3a
JOCTYIHBIX KICTOYHUKOB HH(OpMAaLIUU

YK-1.5 ®opmynupyer u
apryMEHTHUPYET BBIBOIbI
U CYXJICHUS, B TOM YHCIIe
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HaHMsA: 3HaeT METO/Ibl (POPMUPOBAHUS U
apryMEHTAalliu BBIBOJIOB M CYXKICHHUH, B TOM YHCJIE C
npuMeHeHHeM (HIOCO(PCKOTO MOHATUHHOTO
anmapara 3HaeT MeToIbl (POPMUPOBAHUS U
apryMEeHTalllu BbIBOJIOB U CYXKACHUMN

yMeHHs1: YMEET HCIOJIb30BaTh METOIbI
(dbopMHpOBaHUS U APTYMEHTAIMH BBIBOJIOB U
CYXJIEHUI, B TOM YHCIIE C IPUMEHEHUEM
buI0cOPCKOTO MOHATUIHHOTO anmapara 3HaeT
MeTOABI OPMHUPOBAHUS M APTyMEHTAIIMN BBIBOJOB U
CYXKJIEHUM

HaBbIKH: Bianeer metogamu hopMupoBanus u
apryMEHTAalliu BBIBOJIOB M CYXKICHUH, B TOM YHCJIE C
npUMeHeHHeM GrI0co(pCKOro MOHATUHHOTO
anmapara 3HaeT MeTo/bl ((OPMUPOBAHUS U
apryMEHTAalliU BBIBOJIOB M CYXKICHUI




2. 1IK-3
CriocobHOCTD
MIPOU3BOIUTH
pacueTsl u
IIPOEKTUPOBAHUE
OT/IENbHBIX
YCTPOMCTB U
HOJICUCTEM
MEXaTPOHHBIX U
poboToTexHUYeC
KHX CHUCTEM C
UCII0JIb30BaHUE
M
WCIIOJTHUTEIIbHBI
X U
YIPABJISIIOITUX
YCTPOUCTB,
CPEICTB
aBTOMATUKH,
U3MEPUTEIIBHON
u
BBIYUCIIUTEIIHHO
1 TEXHUKHU B
COOTBETCTBUHU C

[1K-3.1 Crioco6HOCTH
IIPOU3BOJIUTH PACUEThI U
IIPOEKTUPOBAHUE
OTJEIIBHBIX YCTPOWCTB U
MOJICUCTEM MEXATPOHHBIX
U pOOOTOTEXHUIECKIX
CUCTEM C
HCII0JIb30BaHUEM
CTaHJAPTHBIX
UCIIOJIHUTENBHBIX U
YIPABJISIOLIUX
YCTPOMCTB, CPEICTB
aBTOMATHUKH,
U3MEPUTEIIBHON U
BBIYMCIIUTEIbHON
TEXHUKHU B COOTBETCTBUU
C TEXHUYECKUM 3a/IaHUEM

3HaAHMA: 3HAET METO/IbI MOBBIIEHUS () (HEKTHBHOCTH
pabOTHI TEXHOJOTHYECKOIO 000PYI0BaHUS 00BEKTA
yMeHHs1: YMEET IPUMEHSATh METO/IbI IOBBIIICHUS

3¢ (HEeKTUBHOCTH paOOThHI TEXHOJIOTHIECKOTO
o0opynoBaHus 00BEKTa

HABBIKH: BJIaJICCT HaBbIKAMH [TPUMEHEHHS METOIOB
MOBBIIICHHS 3P HEKTUBHOCTH pabOTHI
TEXHOJIOTUIECKOTO 000py10BaHHs 00BEKTA

TEXHUYECKUM
3. 1IK-1 ITIK-1.1 YuacTtByer BO 3HAHUs: 3HAET CPEJCTBA ABTOMATU3ALIUN U
CrocoOHOCTh  |BHEIPEHMHU CPECTBA MEXaHU3aLMH1 TEXHOJIOTUYECKUI onepanni
y4acTBOBaTh B [aBTOMaTU3allUU U YMeHHsI: YMEET UCIIOIb30BaTh CPEACTBA
AaBTOMATH3AlMKM |MEXaHU3alluu AaBTOMATHU3alMK U MEXAHU3ALMH TEXHOJIOTMYECKUN

Y MEXAHU3ALUN |TEXHOJOTUYECKUX ornepanuii

TEXHOJIOTHYECKH |Oorepanuii HABBIKM: BJIaJI€€T HaBbIKAMU DKCILTyaTallul CPEJCTB
X IPOLECCOB aBTOMAaTHU3alMK U MEXaHU3aIMH1 TEXHOJIOTHUYECKUI
MEXaHOCOOPOUYH onepanui

oro [1K-1.2 OcyuiecTBisATh  |3HAHHUS: 3HACT PErVIAMEHT DKCIUTyaTalluy CPEACTB
IIPOM3BOJICTBA  |KOHTPOJIb 32 AaBTOMATHU3alM1 U MEXaHU3ALM1 TEXHOJIOTHYECKUX

JKCILTyaTalued CPeICTB
aBTOMaTu3aluu u
MeXaHU3aluu
TEXHOJIOTHYCCKUX
ornepaunuin

ornepanuin

YMeHHs: YMEET IKCILUTyaTUPOBATh CPEJCTBA
aBTOMaTu3aluu U MEXaHN3allu1 TEXHOJIOTHYCCKUX
ornepanuin

HaBbIKM: BiiajieeT HaBbIKaMu DKCIUTyaTaluy CPEACTB
aBTOMAaTU3alM{ U MEXAHU3ALMU TEXHOJIOTUYECKUX
onepanui

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucnunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnurninuHa sSBIseTcs 0053aTeTbHON

Jlotst

IIPOJIOJKEHUS

(dhopmMupoBaHUS

3as4BJICHHBIX

KOMHGTGHL{HP'I H€06XOI[I/IMBI 3HaHUA

npemecTByrommx auciummina: Matematuka (YK-1), ®@usuka (YK-1)
N3yuaemas JOUCHMIUIMHA SIBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKAa3aHHBIX
KOMIIETEHIIMI B CIICAYIOMIMX TUCHMILIHHAX: OCHOBBI HayuHbIX HcciaenoBannii (YK-1);




TOCYJapCTBEHHON HWTOTOBOM arrectani B ¢opme: BpImonHEeHWE, MOATOTOBKAa K MPOIEAYpe
3alUTHI ¥ 3alIMTa BBITYCKHOW KBanuukauonHoi padotsl (YK-1), [TonroroBka k caaue u ciada
rocynapctBeHHoro sk3amena (YK-1), Boimonnenue, moaroroBka K mpoleaype 3alluThl U 3aiuTa
BBITYCKHOHN KBanudukanmnoHHoi padotsl (I1K-3), [TonroroBka k crave u caaya rocy1apcTBEHHOTO
sk3ameHna (I1K-3), BeimonHeHne, MOATOTOBKA K TMPOIEAYPE 3allMThl M 3alllUTa BBITYCKHOMN
kBanuukannoHHoit padotsl (I1IK-1), [ToaroroBka k caaye u caada rocyJapCTBEHHOTO 3K3aMEHA
(TIK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMU TEXHOJOTUSMU SIBJIIOTCS: JIEKIMOHHBIE 3aHSTHS, NPAKTHUUECKUE
3aHATUA

Ha nocTtixkeHuMe KOHKPETHBIX Leneil OOydeHHs HaIlpaBlCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMH: KJIACCUYECKasl JIEKIIMSL, JIEKIMS C 3JIEMEHTaMH MO3TOBOTO ITypMa

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

4 cemecTp

. Konuuectso | Dopmupyembie
Bunbl 1 TeMBbI 3aHITHIA

4acoB KOMIIETEHIIUH
Pa3znen 1. BBegenne B pucuumianny. ' mapocraruka 72 IIK-3, YK-1
Jlexuwms. 1. Bonubie cBenenus. CoiicTBa xxunkocteid. [Ipeamer 4

THJIPABIUKU (MEXaHUKHU )KUJKOCTHU U ra3a). [Ipumepsr
TUAPOMEXAaHUYECKHX 3a]1a4 U3 PA3JIMYHBIX OTPACICH TEXHUKH.
ITprMeps! NCIIOJIB30BaHNS OCHOBHBIX MTOJIOKEHUH THIPaBIMKHU B
otpaciau. KpaTkue ncropudeckue CBEIEHUsS O pa3BUTHUN HAYKHU.
OcHOBHBIE IOHATHS U onpeieneHusi. OCHOBHbIE (hru3HUecKue
CBOICTBa )uAKocTel U ra3oB. CUiIbl JeMCTBYIOLIUE B Ta30BOM U
KUAKOU cpene. PU3nuecKkoe CTPOCHUE KUIKOCTEN U Ia30B.
OcHoBHbIE (U3UYECKHE CBOMCTBA: CKUMAEMOCTh, TEKYYECTh,
BS3KOCTb, TEMJIOEMKOCTb, TEIIONIPOBOIHOCTD.

2. 'mppocratuueckoe aapneHue. Cuiibl 1aBIeHUS Ha TBEPAbIE
IIOBEPXHOCTHU. [ MapocTaTuyecKkoe JaBiIeHUE U €ro CBOMCTBA.
OcCHOBHOE ypaBHEHHE TUIPOCTATUKU. AOCOTIOTHOE 1
MaHOMETPHYECKOE JaBIIEHNE, BaKyyM. 3akoH [lackans.
IIpe30MeTprUecKast BEICOTA U Ib€30METpHUUeCKHii Hanop. [Ipumepst
IIPUMEHEHNS OCHOBHOT'O YPaBHEHMS TUAPOCTATUKH. Y PaBHEHMS
TUAPOCTAaTUKU B hopme Ditniepa u uxX UHTErpanbl. AOCOTIOTHBIN U
OTHOCUTEJIbHBIN MOKOH (PaBHOBECHE) KUIKUX CPEL.
OTHOCUTENBHOE PABHOBECHE KUJKOCTH B YCKOPEHHO JBHKYIIHUXCS
pesepByapax. OnpeeneHne cuil JaBiIeHUs TOKOSIIENHCs Cpeibl Ha
IJIOCKWE Y KPUBOJIMHENHBIE CTEHKU. J[Ba BUAa Tena JaBiIeHUS.

3. DnemMeHTbl KWHEMATHKU KUJIKOCTEN U ra30oB. Y CTaHOBUBIIIEECS U
HEYCTAaHOBUBLIEECS ABUKEHUE KUAKOCTH U ra3oB. OCHOBHBIE
nousatus. [loHsTHE 0 TMHUAX U TpyOKax Toka. Moaens uaeanbHOM
(HeBsA3KOM) )kuAKOCTH. [IBa METOAA ONMCAHUS IBUKEHUS
JKUJKOCTEN U ra30B: MeTobl Jlarpanxka u Disepa. DIeMeHTbI
MOTOKA KUAKOCTH U raza. OcOOEHHOCTH JIBUKEHUS XKUIKOU
yacTHUIIEI. BUXxpeBoe 1 0e3BUXpEBOE IBIDKEHUE. Y CKOPEHHUE KUIKON




YAaCTHUIIEL.

[TpakTnueckoe 3anstue. 1. 'mapocrarnueckoe nasienue. Cuisl
JIaBJICHUs HA TBEpJble MOBEpXHOCTH. OlpeaeneHme
TUAPOCTATUYECKOTO JaBJIEHUs B )KUAKOCTSX (Vcrnonb3oBaHue
OCHOBHOI'O YPaBHEHHUsI TUAPOCTATUKH JJIs1 ONIPEICTICHUS JaBICHUS B
TOW WJIM UHOW TOYKE HEMOJABUKHOM KUJIKOCTH; PELICHUE 3a1a4, B
KOTOPBIX JIaHbI MOPILIHU WA CUCTEMbI TOPIIHEH)

2.0mnpeneneHue JaBiIeHMs HA IJI0OCKUE U KPUBOJIMHENHBIE
noBepXHOCTU. OTHOCUTENNBHBIN MOKOH (OnpeneneHne BeTUINHBI
PaBHOJICHCTBYIOIIEN CHIIBI ABJICHUS KMJIKOCTH Ha IIJIOCKUE U
KPUBOJIMHENHBIE TOBEPXHOCTH, BBIYMCIEHUE KOOPJANHAT LIEHTpa
JIaBJICHUS], TPUOOpPETEHNE HaBbIKa ONpeaeeHus o0bema Tena
JIaBJICHUS [IPU pacueTe JaBJICHUS HA KPUBOJIMHEIHBIE CTEHKH,
IIOCTPOEHHUE IIOP JABJICHUSI, PELLICHUE 3a7a4 HA OTHOCUTEIbHBIN
IOKOM)

3amaHus U1 CAaMOCTOSITENIbHOU PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
3amanus A CaMOCTOSITENIbHOM paOoThI:

1) mpopaboTKa JEKIUOHHOTO MaTepHalia 1o KOHCIIEKTY,
MOJIrOTOBKA K aTTECTAI[HOHHOMY TECTUPOBaHUIO;

2) 3aKperuieHUe HaBbIKA PEIICHHS TUIIOBBIX 33]1a4 B COOTBETCTBHH C
METOJIMKON, OCBOCHHOM B XOJI¢ ayIUTOPHBIX MPAKTHYECKIX
3aH$ITI/II\/JI, pemieHucC 3a1a4 B COOTBCTCTBUHU C BAPUAHTOM I10 TCMaM
paszena;

3) cocraBneHHe OTYETa O JTA0OPATOPHBIM PadOTaM, BEITIOTHEHUE
HEOOXOIMMBIX PacueTOB, IIOCTPOCHUE rPaQUISCKUX 3aBUCHMOCTEH,
MOATOTOBKA K 3alIUTE J1a00PaTOPHBIX padOT pas3aeiia

66

MHas koHTaKTHas pa60Ta:

S cemecTp

Bunpl u TeMBbl 3aHATHI

KommuectBo
JacoB

dopmupyemsbie
KOMIIETCHLIUU

Paznea 2. llogodue ruapoMexaHM4eCKHUX NMPOLECCOB.
IIpuMeHeHMe YNCJEHHBIX METO0B M HX peajau3anus Ha JBM

72

ITpakTueckoe 3ansatue. 1. . [I[pumeHeHne Teopun 0OJTHOMEPHOTO
JBUKEHUS 1711 pacdyeTa IMIpaBIMuecKUX CeTel U TUIPOIPUBOIA.
I'mapomammss! (OnpeaeneHre MOLUTHOCTH, TOTpebIIsieMoi
HAcocoM, Mojiauu Hacoca, paboyero oobema, oCTpoOeHHE
XapaKTEPUCTHK LIEHTPOOEKHBIX HACOCOB IPU PA3IUYHOM YacToTe
BpallleHHUs C UCIOIb30BaHUEM IpaQOaHaATUTHUECKUX TOCTPOEHUH C
npusieueHueM OBM)

2.IlpumeHeHne TEOpUN OTHOMEPHOTO ABUKEHUS JJI pacyeTa
TUPABIMYECKHUX CETEW U TMIPONPUBOJIA. PacueT ciioKHbIX
TpyOOIIpOBOIOB ¢ HacocHOM nojauel Ha OBM (Beimonnenue
pacyeToB CIOKHBIX TPYOOIIPOBOJIOB C HACOCHOM Moaayei
’KHUJIKOCTHU CBSI3aHO C IPOBEJIEHUEM TPYIOEMKHX BBIYMCIEHUH 1O
OTIpeIeIEHUI0 XapaKTePUCTUK TPYOOIIPOBOAOB M HACOCOB, a TAKXKE
MOCTPOECHHEM I'paMKOB ITHX XapaKTEPUCTUK JIJIST HAX 0K ICHUS
paboueil TOUKH CUCTEMBI, IOATOMY IPU PELICHUH 3a7a4
ucrnonb3yetcs npuioxkenue Microsoft Excel. B xone pacuera
TUAPONPUBOIOB PA3IMYHBIX MAIIUH (TUAPONPUBOA TOABEMHOTO
MeXaHU3Ma, TMIPOIPUBOJL CTPOTAIBHOTO CTaHKa, THIPOIPUBOJL
TOKApHOTO CTaHKa, THIPOIPUBO]L IBYXKOOPAMHATHOTO (ppe3epHOTo
CTaHKa, TUAPOIIPUBOJ IepeBO0OpaOaTHIBAIOIIETO CTAHKA,

2

I1K-3, YK-1




TUAPONPUBOJI IIpecca, TUAPOIPUBOJL BEAYIINX KOJIEC MPUIIETIA,
TUAPOTIPUBOJI BETYIIUX KOJIEC T'YCEHUYHOTO TPAKTOPa,
rugpocuctema cmasku [IBC, ruapocuctema oxnaxnaenus [ABC,
TUIPOTIPUBOJI ABTOTIOIHEMHHKA, TUAPOIIPUBO 000PYIOBAHUS
9KCKaBaTopa, TUAPONPUBOJ BUHTOBOTO MOAbEMHHUKA, THAPOIIPUBO/L
TEJIECKOMMMYECKOTO MObEMHUKA, THAPOIPUBOJI aBTOMOOMITHHOMN
nebeIK1) CTYACHTHI MPOU3BOIAT 3aMEHY 3aJJaHHON CXEMBbI
TUIPOTIPUBO/IA YKBHBAJICHTHOW; BEIYHCIICHUE MTOCTOSTHHBIX
BEJIMUMH, ONPEAETSIONX paboTy HACOCHOM YCTaHOBKH; BBIOOD
MpeAeIbHOrO 3HAUEHHS PacX0/1a 10 BETUYMHE TEOPETUUECKOM
M0JIa4yl HacOCa; COCTABJIICHUE YPAaBHEHUHN XapaKTEPUCTUK MTPOCTHIX
TPYOOIIPOBOIOB M BEIYHCIICHUE BXOISIINX B HIX TTOCTOSTHHBIX

K03 (UIMEHTOB; IOCTOPOECHUE XapaKTEPUCTUKH HACOCHOMN
YCTaHOBKH, XapaKTEPUCTHK MPOCTHIX TPYOOIPOBOJIOB H MOJTYICHUE
CYMMAapHOM XapaKTePUCTHKHU CI0KHOTO TPyOOIIPOBOAA;
orpenenenue padbodeil TOYKH THAPOCUCTEMBI U pacueT TpeOyeMbIX
rapameTpOB)

3. M'mapaBnuueckuii pacyeT TpyoorpoBoaoB. Onpesenenne
TUApaBINYECKUX conpotuBieHui (C UCIob30BaHUEM
KOMITBIOTEPHON CUCTEMBI M3MEPCHUI U BU3YAJIU3AIHH ITPOBOTUTCS
AKCIIEPUMEHTANILHOE ONpeiesieHrne KodPUIUEeHTOB
TUIPABIMYECKHUX COIPOTUBIICHUH B TPYOOIPOBOIAX MIPH
Pa3IMYHBIX CKOPOCTSIX JBUKECHHUS KUIKOCTHU U CPAaBHEHUE
MOJTYYCHHBIX 3HAYCHHUH CO CIIPABOYHBIMH JTAHHBIMH)

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UMCJIE BHIMIOJHEHUE
1) mpopaboTKa JIEKIIMOHHOTO MaTepHaa Mo KOHCIEKTY,
MOATrOTOBKA K aTTECTAIIMOHHOMY TECTUPOBAHUIO;

2) 3aKkperyieHre HaBbIKa PEIIeHUs] TUIIOBBIX 3a/1a4 B COOTBETCTBUU C
METOJMKOM, OCBOCHHOH B XOJI€ ayIUTOPHBIX TPAKTUYECKHUX
3aHATHUH, peuienue 3aaa4d PI'P B coorBeTcTBUUM ¢ BapruaHTOM 11O
TeMaM pas3Jiena;

3) cocraBieHHe oT4eTa Mo Jab0paTOPHBIM paboTaM, BHIIIOJHEHHE
HEO0OXOMMBIX PacueToOB, TOCTPOEHUE TpapUUEeCKUX 3aBUCUMOCTEH,
IIOArOTOBKA K 3aIIKTE JIA0OPATOPHBIX padOT pas3jenia 70

Wnas koHTakTHas pabora: auddepenurponansblil 3auet (bPK) 0

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACITUTUTNHBI

W3ydyeHrne AMCUMIUIUHBI PEKOMEHIYETCs HadaTh C O3HAKOMIIEHUS ¢ pabodeil mporpaMmoi, ee
CTPYKTYpOl W coJep)kaHHeM pa3felioB. Y4eOHbII Marepual CTPYKTYpUpPOBaH, HW3Yy4EHUE
JUCLIUTIIAHBI OCYILIECTBIISETCS B TEMaTU4ECKON II0CJIEA0BATENBHOCTH.
3aHATHSA JIEKIHHOHHOTO THNA JAalOT CUCTEMATU3UPOBAaHHBIE 3HAHMA 10 JAWCLUIIIMHE
KOHIICHTPUPYIOT BHUMaHUE Ha HauOoJee CIOKHBIX U Ba)XXHBIX BoOIpocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpaiiaTe BHUMaHUE Ha
GOpMYyIUPOBKM UM KaTeropuH, pacKpblBalOIIME CYTh MpPOOJIEMBbl, SBIEHUS WM TpoIlecca;
3auKcUpoBaTh BBIBO/IBI u MPaKTUYECKHE PEKOMEHIalluH. (mpu HaJIUYH)
[TonroroBka K 3aHAITHSIM CEMHUHAPCKOr0 THIA BKIIOYAET O3HAKOMIIEHME C ILIAHOM
MPAKTUYCCKOI'0 3aHATHA, pa60Ty C KOHCIIEKTOM HeKHI/Iﬁ, BBITIOJTHEHHUEC JOMAIIHEro 3aJlaHHuA,
paboty ¢ yueOHOM W Yy4eOHO-METOAMYECKON JUTEpaTypoi, HAyYHBIMH H3JAHUSIMU U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpammoin
JUCIUATIIIMHBI

CopneprxaHue caMoCTOSTEIbHOI padoThl orpesessercs: padoueil mporpaMMon AUCHUTUINHBI,



OIICHOYHBIMH W METOAWYCCKMMH MaTepuajaMu, 3aJaHHsIMU W YKa3aHUSMU TperojaBaTes.
CamocTtosTenpHass padoTa MOXKET OCYIICCTBISTHCS B ayJUTOPHOW M BHEAYIUTOPHOU (opmax.
DO} PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAaMOCTOSITEIILHOM pPabOThl SBISICTCS AJICKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeIbHAsl Cpela YHUBEPCUTETa, KOTOpas oOecrmeymBaeT JOCTYIl K
oOpasoBarenbHON Mporpamme, pabodeil mporpaMme JUCHUIUIHHBI SJIEKTPOHHBIM OWOIMOTEYHBIM
cuctemMam, NMpodecCHOHANTBHBIM 0a3aM MaHHBIX M HH(POPMAIMOHHBIM CIIPABOYHBIM CHUCTEMAaM.
[TeproauaHOCTh TIpOBEACHMS, (POPMBI TEKYILETO KOHTPOJSI YCIIEBAEMOCTH, CUCTEMA OIICHUBAHUS
Xo0Ja OCBOEHHUS JHCIATIIHH MIPEICTaBIICHBI B paboueii nporpamme.
Dopmoit TPOMEKYTOUHON aTTeCTAllMU 1O JucHUIuInHE sBisieTcss bPK

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METO/JUYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOMYECKOE 0OECIIeUEeHNE

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3JaHUN, UMEIOIINUXCA B

Cucox UCTIONB3yeMOM JIMTePaTypPhl
n/m OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. |OcHOBBI THAPABIMKH W TEIJIOTEXHUKHU [TekcT] : ydeOHHK : 15
JUIS UCTIIONIb30BaHUsl B yueOHOM mpoliecce 00pa3oBaTeNIbHbBIX
OpraHu3alMii M YYPEKICHHUM, DPEAIN3YIOIMX MPOrpaMMBbl
CIIO mno cnenuanpHOCTH "ODKCIUlyaTauus W PEMOHT
CEJIbCKOXO3SCTBEHHOW TeXHUKU U obopynosanus" / T. A.
Cystuna, A. H. Pymannesa, T. B. Apremseesa, E. 0. XKaxa.
Mocksa: Akamemus, 2020. - 239, [1] c. ISBN 978-5-4468-
8616-6. Dx3emmapsl: Bcero 15.

2. (lMomumyk, B. I'. TermmooOMeH W THApaBIMKa B KaHAIax
JOMAaTOK Ta30BbIXx TypOuH [DnekTpoHHbli pecypc] | https://e.lanbook.com/book/3
monorpadus / [Tomumyk B. I'., Cokonos H. I1., Koptuxos H. 52655

H., Hazapenko A. B., Tamm A. FO. Cankr-IletepOypr: Jlans,
2023. - 292 c. ISBN 978-5-507-48411-9.

3. [Moprynos, K. II. I'mapaBnuka [DnexTpoHHbIH pecypc] /
Moprynos K. II. Cankt-IlerepOypr: Jlans, 2022. - 288 c.|https://e.lanbook.com/book/2
ISBN 978-5-8114-1735-3. 11682

4. |WMrepenmuxt, J. B. I'mapaBmuka [DnextpoHHbIN pecype] /
Mrepennuxt /. B. 5-¢ m3n., crep. Cankr-IlerepOypr: Jlans,| https://e.lanbook.com/book/2
2022. - 656 c. ISBN 978-5-8114-1892-3. 12051

5. [Merpesenu, Bukrop Hukonaesnu. CO0pHUK 33a7a4 1O Kypcy 20
ruapaBiIvku ¢ pemeHussMu [Teker] : [yueb. mocobue s
CTYIGHTOB BY30B IO crenuanbHocTd "CepBUC TpaHCI. U
TEXHOJI. MamuH U oOopynoBaHus (aBTOMOO. TpaHCHopT)"
HampaBJIeHUsl MOArOT. "DKCIUTyaTalysi Ha3eMHOI'0 TPaHCI. U
TpaHcm. obopynoBanus"] / B. H. Metpesenu. U3a. 2-e, crep.
M.: Beicmas mkona, 2008. - 188, [1] c. ISBN 978-5-06-
005955-7. Dx3emmsapsl: Bcero 20.

6. |[umpaBnuka, ruapomamivHbl W THAponpuBoiabl [Tekcr] : 45
[yueO. niis crynenToB BTy30B] / [T. M. bamra u ap.]. 5-e u3n.,
crep. M.: Anbsnc, 2011. - 422, [1] c. ISBN 978-5-91872-007-
3. Dx3eMIIApHI: Bcero 45.

7. |YckoBa, Banentuna BanepreBHa. ['uapasnuka. 104 /




I'maponuuamuka [Tekcer] : ma6. mpaktukym / B. B. Yckosa;| https://portal.volgatech.net/b

'OV BIIO "Map. roc. texs. yu-1". Houkap-Ona: MapI'TV, ooks/Uskova.pdf
2010. - 62 c. Ox3emiusapsl: Bcero 104.
8. |COopHuKk 3amauy MO THAPABIMKE IS TEXHUYECKHUX BY30B 22

[Tekct] : [yueb. mocobue mjIsi CTYAEHTOB IO MAIIHHOCTP.
HampaBlIeHUsIM B 001. TexHuku W TexHomormu| / [J. A.
byraes u np.] ; mon pea. U. W. Kykonesckoro, JI. T
[MogBunza. 6-e uza. M.: U3p-so MI'TY um. H. O. baymana,
2009. - 486 c. ISBN 978-5-7038-3231-8. Dk3eMILIsIpbI: BCETO

9. |benenkoB, IOpuii  AnekcangpoBuu. I'mapaBimuka u 100
TUAPONTHEBMOIIPUBOJ [ TekceT] : ydeOHUK : [IJis1 CTYJAEHTOB IO
CHEeIUATBbHOCTH 190201 "ABTomMoOuIe- u

tpaktopoctpoeHue"] / FO. A. benenkos, A. B. Jlenemkun, A.
A. Muxaiimuna. MockBa: BACTET, 2013. - 405, [1] c. ISBN
978-5-903178-36-0. Dx3emmusapel: Bcero 100.

10. |Erommn, EBrennii BanepreBuu. IlepeHoc sHeprum u maccel, 23
OCHOBBI TEIUIOTEXHUKH W a’3poruApoauHaMuku [Tekcr]
yaeOHOe MocoOue : [/ CTYIEHTOB JTHEBHOM W 3a04YHOU
¢dbopMm o0yuenus Hampasienus 150600 "MarepuanoBeneHue u
TEXHOJIOTHSI HOBBIX MaTepuaioB" M JPYrUX HaNpaBICHUH,
n3yvaromux aucuumuinisl "Termnorexnuka”, "['napaBiuka" u
"Mexanuka xuakoctd u raza"] / E. B. Erommn; M-Bo
obpazoBanust u Hayku PO, ®I'BOY BIIO "Iloomx. roc.
texnou. yu-1". Momkap-Omna: IIFTY, 2013. - 95 c. ISBN 978-
5-8158-1246-8. Dk3eMIUISIpsl: Bcero 23.

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ IporpaMMHOe oOecrieueHe

NoNe | Ayautopuu juis ipose- | [lepedueHb 0CHOBHOTO 000PYIOBaHHS [IporpammHuoe
I/n |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM

aTTeCTalNU
1. 215 (I1) Komouku SVEN 2.0 STREAM Mega|Microsoft Windows
R (1), Kommiekc na6. aBromarusup.|Enterprise, CnpaBouHas

"Neranu  MammH-nepeaun”  (1),|mpaBoBas cucreMa

[Ipoekrop mynbTuMenuiinbiii Hitachi|"KoncynbranT [Tmroc”,

CP- RX93 (1), Dxpan nacreHusiii|Microsoft Office

pynonssiit 200x200 cm (1), Kommnekr|Standard, Arent Dr.Web,

yueOHoii medenu (1) Komriekt I'APAHT-

Macrep, Microsoft

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JJISL pemeHI/m OCHOBHBIX
I10Jb30BATCIIbCKUX 3a1a4

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

KpI/ITepI/II/I OILICHUBAHUA MHAUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:




- YCBOGHHE TEOPETHYECKOro mMarepuaia (00beM 3HaHMM, TTTyOWHA YCBOCHHS), MPETyCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHUE U3J1aratb MaTepual (Y€TKOCTh, TPAMOTHOCTb U3JIOKECHHUSI MaTepHalia, TOYHOCTh | MOJTHOTA
BOCIIPOM3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE MPUMEHSATh TEOPETUYECKUE 3HAHUS IIPU PEIICHUH TPAKTUYCCKUX 3aJaHHM.

[IIkana onleHUBaHU MPEICTaBICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjgaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTb HCTOYHOCTH B H3JI0KCHUU Martcpuaiia,
HCAO0CTATOYHO IIPaBUJIbHBLIC q)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOyuaromuiics TBEpIO 3HAET MPOrpaMMHBI MaTepual,| XOpoIIo

YPOBEHB U3JlaraeT €ro rpamMoOTHO M IO CYLIECTBY, HE JIOIYCKAeT
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIIPOC, IIPABUIIBHO
IPUMEHSET TEOPETHUUECKUE IIOJOKEHUS TIpU  PELICHUH
IPAKTUYECKUX BOIPOCOB U 3aJ]ay, BIaJE€EeT HEOOXOIUMBIMU
HaBbIKaMU U IPUEMAMU UX BBIIIOIHEHHUS

Beicokuii ypoBenb |OOydaronuiics r1yOOKO M IMPOYHO YCBOMJ HPOTPAMMHBINA|  OTIMYHO
MaTepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM W JIPYrMMH BUJAaMU [PUMEHEHHS 3HaAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JIUTEpaTypou,
HNEPUOJIMYECKUMHU  H3JIaHUSIMH, TIPABHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTECTaIUs 00yJaIOIUXCS
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3yJbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHuid U3 0a3bl (OHJIA OLIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMme.

Bunet N0
1. Cunbl, AeNCTBYOWME B KUAKOCTU. PU3nYeckoe CTpoeHMe XKUAKOCTEN 1 ra3os..
2. 3ntopbl rMApocTaTUYecKoro gasneHna. Cuaa gaBieHNs XKUAKOCTM Ha NAOCKY MOBEPXHOCTb.
3. MocnepoBatenbHoe coeanHeHWe TPyb6onNpoBOAOB N METOAMKA X pacyeTa.

[IepeueHb BOIPOCOB AJIsl HPOBEACHUS POMEKYTOUYHOM aTTECTALIMU
Tema 1. BBogHble cBegeHus. CBOCTBa XXUAKOCTEN.




1. Victopua 1 OCHOBHbIE HanpaBAEeHUA PA3BUTUA MEXaHUKU KUAKOCTU U rasa.
2. Mpeamet rngpasaukn. CBAsb C APYrMMMU HayKamu.

3. OcHOBHble (I)M3VI‘-I€CKVI€ CBOWCTBA )KM,LI,KOVI n ra3006pa3H017| cpeabl: CXNMMaeMOoCTb, TEKYYECTb, BA3KOCTD,
TEeNn/1I0eMKOCTb, TEN/IONPOBOAHOCTb.

4. OcHOBHble paboume rmnoTesbl aspornapomexaHukn. MoHATUE UaeaNbHOM KUAKOCTHU.
5. Cunbl, gencTBYIOWME B 3KUAKOCTU. DU3MYEeCcKoe CTPOEHME KNOKOCTEN M ra3os.

Tema 2. FTmapocratuueckoe agasneHue. Cuibl AaB/eHUA Ha TBepAble NOBEPXHOCTM.

6. M'mapocTaTUyeckoe AaB/ieHMe U ero CBOMCTBA. EAMHULbI U3MepeHUa AaBAEHUS..

7. ABCOIIOTHOE U MaHOMETPUYECKOe AaB/ieHne, BakyyM. 3akoH Mackans.

8. Mbe3omeTpuryecKkan BbICOTa M Nbe30METPUYECKUIA Hanop.

9. OCHOBHOE ypaBHEHME TMAPOCTATUKU B MHTETPaibHON popme.

10. AnddepeHumanbHble ypaBHEHMA PaBHOBECUSA KUAKOCTU.

11. ABCONIOTHbIM U OTHOCUTE/bHbI MOKOW (paBHOBECUE) KUAKNX Cpea.

12. PaBHOBeCHE XMAKOCTU NPU HANMYUKM HETPABUTALMOHHbLIX MaccoBbIx cua. OTHOCUTeIbHOEe paBHOBecHe
KUOKOCTU B YCKOPEHHO ABMKYLLMXCA pe3epByapax.

13. 3ntopbl rmapocTaTUyeckoro aasneHna. Cuna gasneHna XUAKOCTU Ha NAOCKYH NOBEPXHOCTb.
14.Cvna paBneHuns KUAKOCTU HA KPMBOIMHEMHbIE NOBEPXHOCTU. [1Ba BUAaA TeNa AaBeHUs.
Tema 3. dnemeHTbl KUHEMATUKU KUgKocTeil

15. KuHemaTtnyeckme xapakTepUCTUKM ra3a u XULKOCTU.

16. Metoabl K./1./TarpaH:Ka v J1.9nnepa.

17. TpaeKTopun ABUKEHUA KUAKOM YACTULbI, IMHMUM TOKA U 3aBUXPEHHOCTU. OnpeaeneHne TpyobKM ToKa U
BMXPEBON TPYOKM.

18. KnaccudumKauma noTOKOB XKUAKOCTM U rasa.
19. dnemeHTbI NOTOKA: }XMBOE CeYEHMEe, CMOYEHHbIN NEPUMETP, TMAPABANYECKUI paguyc.

20. OcobeHHOCTM ABUMKEHUA Kuakoro obbema. Teopema Kowu-Fenbmronsua. CoctaBastoliMe CKOpPOCTH
KMOKOM M ra3006pasHoM YacTulbl.

21. dusmyeckmin cmbicn gedbopmaLLvmn XKUAKOM IUHUN.

22. BuxpeBoe 1 6e3BMXpeBoe ABUMKEHME HKUAKOCTU. [oTeHLMan CKopocTu.

23. YcKopeHue }K1aKoW Yactuupl. NMonHoe yCKopeHue, I0KanbHaA U KOHBEKTUBHAA ero CocTaBasAoLLme.
24. TpoeKLUMN YCKOPEHUI KNAKOM YacTulbl B popme Npomekn-lamba.

Tema 4. O6wMe 3aKOHbI U YPaBHEHUA AUHAMUKM XKUAKOCTEN U ra3oB

25. InddepeHumanbHble ypaBHEHUSA diniepa ABUKEHUA HEBA3KOM HKUAKOCTH.

26. YpaBHeHME HePa3pPbIBHOCTU 31IEMEHTAPHOM CTPYMKM M NOTOKA MKUAKOCTHU.

27. 3KBMBaNeHTHble GOPMbI YPaBHEHUN HEBA3KOM KUAKOCTU B AEKAPTOBOM cucTeme KoopAauHaT u B popme



pomeKkn-Slamba.
28. YpaBHeHue Jlannaca 6€3BUXPEBOro ABUKEHMUA KNUAKOCTH.
29. YpaBHeHue bepHynn ana anemeHTapHoOM CTPYMKN NaeanbHOMN KUOKOCTH.

30. UHTepnpeTauus ypaBHeHUA BepHyaan 45 Lenoro noToka 1 gna peaabHoW KUAKocTu. PacnpeaeneHve
CKOPOCTEW MO XMBOMY CEYEHMIO MOTOKA.

31. T[eOMeTPUYECKUIA U SHEPreTUYECKU CMbICA ypaBHeHUA bBepHynnn. [be3omeTpuyeckuin  u
rMAPABANYECKNI YKNOH

32. [paKkTUYecKoe NnpumeHeHune ypaBHeHMA bepHynamn B TeXHUKe.
Tema 5. 'mppasanyeckmne conpoTuBaeHUA

33. Obuwme cBegeHUA O MOTEPAX SHEPTUM B NMOTOKE PeasibHOM KMAKOCTU. MecTHble noTepu U noTepu no
annHe. ®opmynbl Japcu — Belicbaxa.

34. 3aBUCUMOCTb MMAPABANYECKOrO KO3 DULMEHTA TPEHMA KPYT/bIX TPYD OT LIEPOXOBATOCTM.

35. 3aBUCUMOCTb KO3pPULMEHTA MECTHbIX COMPOTUBJIEHUM OT 4Yucia PelHonbAca M reomMeTpUYecKmnx
napameTpoB pyc/a.

36. Bugbl MecTHbIX CONPOTUBAEHUI. 3aBUCUMOCTUN 18 ONpeaeneHna MecTHbIX CONPOTUBEHUN.

37. VcTeyeHue KUAKOCTM U3 Masioro OTBEPCTUA B TOHKOW CTEHKE MNP NOCTOAHHOM Hanope. KoadduumeHTsl
CXKaTWSA, CKOPOCTU U Pacxoaa.

38. McTeueHune 13 HacaaKoB. TUMbl HACAAKOB U UX CPAaBHUTE/IbHAA OLIEHKA.
Tema 6. Pexxumbl TeueHUA BA3KOM cpeabl
39. PeXkMMbl ABUKEHUSA XKUAKOCTU: NAMUHAPHbIN U TypbyneHTHbIM. OnbiTbl PeliHonbaca.

40. PacnpegeneHne CKOPOCTEN NO KMBOMY CEYEHWUIO TAMMHAPHOIO MOTOKA B KPYr/0M UUANMHAPUYECKOM
Tpybe.

41. PacnpegeneHne CKOPOCTEN MO KUBOMY CEYEHUIO TYpPOYNEHTHOrO NOTOKA B KPYr10M LUAUHAPUYECKOM
Tpybe.

42. OcpefHeHHble MapameTpbl M nyabcauuun. CTaHZApT My/AbCALMOHHOM CKOPOCTM U  CTeneHb
TypbyneHTHOCTU. [IBYyXCNOWHaa moaens TypOyneHTHOCTH.

43. YpaBHEHUs ABUKEHUS BA3KOM KMAKocTu B popme HaBbe-CToOKca.

44. YpaBHeHUs PeiHoNbACa NpY Ny/IbCaLMOHHOM M3MEHEHWUWN CKOPOCTEN.
Tema 7. Nogobue n mogenmpoBaHue ruapomexaHU4ecKMxX NpoL,eccos
45. MeTog, 0606LLEeHHbIX MepeMeHHbIX.

46. ToHAaTMe O ©U3MYECKOM W MaTeMaTMYeCcKOM MOAENMPOBAaHUMU  TUAPABAMYECKUX ABAEHUINA.
feomeTpuyecKoe, KMHEMaTUMYeckoe U AuHamuyeckoe nogobue ruapasanyeckux asneHuin. Kputepuu
nopobus.

47. MogennpoBaHue ABNEHWUIM B rnaporasoanHammuke. Metoq aHanorum.
48. MogennpoBaHue ABNEHUIM B rTMAPOrasoAnMHaMUKE U aHaAN3 pa3smMepHOCTEN.

Tema 8. F'mapasauyecKkuii pacuet Tpybonposoaos



49. [vapasanyeckuin pacyet Tpybonposoaos. Moaynb pacxosa (pacxogHaa xapakTepuctuka).
50. Knaccndukauyma Tpybonposoaos. Tunbl 3a4a4 No pacyeTy TpybonpoBoaos.

51. NocneposatenbHOe coeguHeHne TPYbONpoBOLOB M METOAMKA UX pacyeTa.

52. NapannenbHoe coeguHeHne TPYbONPOBOAOB M METOAMKA UX pacyeTa.

53. CnoxHble TpybonpoBoabl U MeToAMKa MX pacyeTa.

Pabounit pexkmm TpybonpoBoda C HACOCHOM Mogayel - XapaKTepuUcTMKa NOTPebHOro Hamopa C/A0XKHOro
TpybonpoBoAa U XxapaKTepUCTMKa Hacoca.

54. Tvapasnnyeckunii yaap 8 Tpybonposogax. Popmyna KykoBCKoro.

Tema 9. MpumeHeHUe TeOpPUU OAHOMEPHOrO ABMXKEHUA ANA pacyeTa rMAPaBANYECKUX ceTeill M
rmgponpueoaa

55. Knaccuoukaumsa rugpomawmH. ObbemHble U AMHAMUYECKUe TMaPoHAcoChl U TMapPomMoTopbl. OCHOBHbIE
paboune napameTpbl Hacoca.

56. YCTPOMCTBO M MPUHUUN OEWACTBUA MOPLIHEBLIX MMAPOHACOCOB. XapaKTEePUCTUKM MOAayuu MOPLUHEBbIX
HacocoB. MIHAMKaTOpHas guarpamma paboTbl Hacoca.

57. AnHamunyeckmne Hacocbl. Knaccudukaumsa, ycTporcTso, npuHumn gencrsua. OCHOBHOE ypaBHeEHWe
pabouero Koseca LeHTpobeKHOro Hacoca.

58. Paboune xapaKTepuCTUKKN LeHTPoBEeKHOro Hacoca. MapannenbHoe M nocnenosaTte/ibHoe coeanHeHue
HacocoB.

59. KoadppunumeHT BbICTPOXOAHOCTM HACOCOB. AABNEHNE KaBUTALMMN.

60.061a0 XapaKTepUCTUKA rtMapPo- U NHEBMO- NpMBOLOB. Knaccudumkaumsa, CTPYKTypHblE CXEMbI, MPUHLMN
aencraus.

61. JOCTOMHCTBA U HEAOCTATKM rMAPONpPmUBOAa.

62. HanpaBnsiowasa W peryavpylowas rMapo- M NHEBMO- annapaTtypa. [MApoKaanaHbl, ApOCcenu,
30/I0THWKM, AeIMTeNIM NOTOKa. CXembl BK/IKOUEHMS pPeryanpytoweit annapartypsbl.

63. MNocnenoBaTeNbHOCTb pacyeTa rmMaponpmneoaa.
64. Cnocobbl ynpaBaeHusa ruaponpuBoAoM: APOCCENbHbIA U 06 bEMHBINA.
65. KnakocTu, npumeHsemble B TMaponpuBoaax. IKCnayaTaumsa ruaponpusoaa.

TecToBble BoN POCbI:



