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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.4 OcHOBBI THAPABIMYECKUX PACYETOB MEXATPOHHBIX U POOOTEXHUUECKUX 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

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermanbHOCTH) 15.03.06 MexaTpoHHKa U pOOOTOTEXHUKA
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3aBeyIOIMI Kadeapoi ¢ yueHoH TTM COI'JTACOBAHO A.W. TaBnos
CTCIICHBIO I[OKTOpa HaYK H

y4eHBIM 3BaHueM "mpodeccop”
(TOTKHOCTBD) (xacenpa) (1.0. damwuust)

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

Kadenpa TpaHcmOpTHO-TEXHOIOTUYECKUX MAIITHH

(HammMeHoBaHUe Kadeaphl)
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(M1.0. ®amunus)

[Ipencenarens MeTonudeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COT'JTACOBAHO A.A. Menskos

(M1.0. ®amunus)

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

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 07.02.2022 r.
Crnermmamuct yueObno-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



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 I1K-3.1 CrtocoOHOCTB 3HAHUsI: 3HAaeT METO bl MOBBILICHUS 3P PEeKTUBHOCTH
CnocoOHOCTh IPOM3BOIUTH PACUYETHl M |PaOOTHI TEXHOJIOTUYECKOTr0 000PYA0BAHUSI OOBEKTA

MIPOU3BOIUTH MPOEKTUPOBAHHE yMeHusi: YMeeT IPUMEHSATb METO/IbI MOBBIIICHUS
pacueThl U OTJIENIbHBIX YCTPOHCTB 1 |[3QPEKTUBHOCTH PabOTHI TEXHOJIOIHYECKOTO
IIPOEKTUPOBAHUE |IIOACUCTEM MEXATPOHHBIX obopynoBaHus 00beKTa

OTJICTBHBIX ¥ POOOTOTEXHUYECKUX  |HABBIKH: BIIAJIECT HABBIKAMYU NPUMEHEHHUS METOIOB
YCTPOMCTB H CUCTEM C MOBBIIICHHS 3P HEKTUBHOCTH pabOTHI

MOJICUCTEM HCIIOJIb30BAHNUEM TEXHOJIOTHYECKOro 000pynoBaHus 00beKTa

MEXaTPOHHBIX U |CTaHJAPTHBIX
POOOTOTEXHUYEC [MCTIOTHUTEIBHBIX U
KHX CUCTEM C YIPaBIIAIOLIUX

UCIIOJIb30BAaHUE |YCTPOICTB, CPEACTB

M aBTOMATHUKH,
VICIIOJIHUTEIIbHBI |U3MEPUTEIIBHON U

XU BBIUNCIIUTEIbHOU
YIPABJLSIIOIUX  |TEXHUKH B COOTBETCTBUU
YCTPOUCTB, C TEXHUYECKHUM 33JaHUEM
CPEICTB

aBTOMATHUKH,

U3MEPUTEIIBHON

u

BBIYMCIIUTEIIBHO

W TEXHUKU B
COOTBETCTBUH C
TEXHUYECKUM

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucuumninHa OTHOCUTCS K 4YacTH, (POpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI
OIIOIL

JucnunnuHa sBIseTcs 00s53aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3aABICHHBIX  KOMIETEHLMH  HEOOXOAMMBI  3HAHMS
npenuecTsyrommx aucuuiuind: Matemaruka (YK-1), @usuka (YK-1); npaktuk: Ipenaunnomuas
npaktuka (I1K-3), Ilpennumomnas npaktuka (IIK-1); rocynapcTBeHHOI UTOrOBOM aTrTecTaluu B
¢dopme: BrimonHeHwe, TMOArOTOBKa K MpoOLEAype 3allUThl W 3allUTa  BBITYCKHOMN
kBauukannonHoit padbotsl (I1IK-3), [loaroroBka k caaye M cadya rocyJapCTBEHHOTO 3K3aMEHa
(IIK-3), BelmonHeHue, MOATOTOBKAa K MpOLEAype 3allldThl W 3allMTa  BBITYCKHON
kBauukannoHHoi padbots! (I1IK-1), [ToaroroBka k caaye u caya rocyJapCTBEHHOTO dK3aMeHa
(TIK-1)

N3yuaemas JOUCHMIUIMHA SIBJISETCS OCHOBOM JJsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETCHIIMH B CeAyIOMUX quciuiinHax: OcHoBeI HayuHbIX uccnenoBanuii (YK-1); mpaktukax:
[Mpennunnomuas mnpaktuka (YK-1), Ilpenmumnomuas mnpaktuka (I1IK-3); rocymapcTBeHHOM
UTOTOBOW arrecTanu B (opme: BrimonHeHue, MOATrOTOBKAa K MPOLEAype 3allUThl U 3alluTa
BBINTYCKHOHN KBanudukannoHHoil padbots! (YK-1), [Tonroroska k caue u caaya rocy1apcTBEHHOTO
sk3amena (YK-1), [lonroroBka k cnave u cnada rocygapcrsennoro sk3amena (I1K-3), [Toaroroska
K cllaue | cJiava rocynapcTBeHHoro sk3amena (I1K-1)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI M4

Jis popMupoBaHUs 3asBICHHBIX KOMIIETECHLUH HCIOJIB3YIOTCS METOJOJOTHYECKUE TEXHOJIOTUH,
peanu3yrouue AesITeIbHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN




MOAXO/BI.

OCHOBHBIMU CTPATErMUYECKUMM TEXHOJIOTHUSMHU SBIISIOTCS: JIEKIIMOHHBIE 3aHATHUS, IMPAKTUYECKHE
3aHATUA

Ha poctmwkeHne KOHKPETHBIX Iefieli OOy4eHHs HampaBieHbl NPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTMH: KJIACCUYECKas JICKLH, JIEKLHS C DJIEMEHTaMH MO3rOBOIO IITypMa

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

4 cemecTp

Komnuectso | Dopmupyembie

Bunnl u TeMbl 3aHATHH
4acoB KOMIIETEHI[UHA

Pa3nen 1. BBenenue B nucuumiuny. l'mapocraTuka 12 I1K-1, IIK-3,
VK-1

Jlexnus. 1. BBoansie cBenenus. CoiicTBa xkuakocted. I[lpeamer 2
TUAPABIMKY (MEXaHHUKH KUAKOCTH U raza). [Ipumepst
TUJIPOMEXAHUYECKHUX 3aJ1ay U3 PAa3IUYHbIX OTpaCIed TEXHUKHU.
[IprumMepsl NCTIOB30BAHKS OCHOBHBIX MOJIOKEHHUIN THIPABIMKHA B
oTtpaciu. KpaTkue ucropuueckue CBEEHUs O pa3BUTUN HAYKHU.
OcHoBHbIE TOHATHS U onpeenenus. OCHOBHBIEC (pr3nUyecKue
CBOMCTBA )KUAKOCTEN U ra30B. CUiibl IEHCTBYIOIINUE B Ta30BOM U
KUIKOHU cpene. PU3ndecKoe CTPOCHUE JKUJIKOCTEN U Ia30B.
OcHoBHbIe (PU3NYECKUE CBOWCTBA: CKUMAEMOCTh, TEKY4YeCTb,
BSI3KOCTh, TEINIOEMKOCTh, TEMJIONPOBOJAHOCTD.

2. 'mppocratuueckoe aaBiaeHue. Cuibl 1aBJCHUS HA TBEPAbIC
MOBEPXHOCTU. ['MapocTaTHYECKOE TaBICHUE U €r0 CBOMCTBA.
OcHOBHOE ypaBHEHUE TUAPOCTATUKU. AOCOIIOTHOE U
MaHOMETPHUYECKOE JIaBJIeHHE, BakyyM. 3akoH [lackais.
IIbe30MeTpruuecKas BICOTA U IIbE30METPUYECKUH Harop. [Ipumepsl
MIPUMEHEHNS] OCHOBHOTO YPABHEHHS TUAPOCTATUKU. Y PABHEHUS
TUApPOCTAaTUKU B hopme Diinepa u X UHTErpanbl. AOCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKOH (paBHOBECHE) )KUIKUX cpell. OTHOCUTENBHOE
PAaBHOBECHE KUJIKOCTU B YCKOPEHHO JIBHKYILMXCS PE3EPBYyapax.
Ornpenenienne Cuil JaBiICHUS TTOKOSIIEICS Cpeibl Ha TNIOCKHUE U
KpUBOJIMHENHBIE CTEHKU. J[Ba BUJa Tella JaBIEHUSA.

3. DireMeHTHI KHHEMATHKH JKHIKOCTEH 1 ra30B. Y CTaHOBUBIIIESCS U
HEYCTAaHOBUBUIEECS ABUKEHUE KUAKOCTH U ra30oB. OCHOBHbBIE
noHsATus. [ToHsTHE 0 MTUHUAX U TPyOKax Toka. Mojens uaeaIbHOU
(HEeBSA3KOM) )KMIKOCTH. JIBa METOJ1a OITMCAHUS JBMIKEHUS KUIKOCTEH
Y ra3oB: MeTobl JIarpanxka u Dunepa. DIeMEeHThl MOTOKA KUJIKOCTH
u ra3a. OcoOeHHOCTH JBUKCHUS KUAKOW YacThllbl. Buxpesoe u
0e3BUXpEBOE ABMKEHUE. Y CKOPEHHE JKUIKOW YaCTHIIBI.

[TpakTnueckoe 3ausatue. 1. 'mapocratnueckoe napienue. Cuiibl 2
JIaBJICHUS Ha TBEpJble MOBEpXHOCTH. OnpeeneHme
TUAPOCTATUYECKOTO JaBieHUs B )KUAKOCTAX (Mcnonp3oBanue
OCHOBHOT'O YPaBHEHHUsI TUPOCTATUKH JJIs1 ONIPE/IeTICHUs JaBICHUS B
TOW WJIM UHOW TOYKE HEMOJABUKHOM KUJIKOCTH; PEUICHUE 3a]a4, B
KOTOPBIX JIaHbl TOPLIHU WM CUCTEMbI TOPIIHEN )

2.0npenenenre 1aBJIeHUs Ha INIOCKUE U KPUBOJIMHEHHbBIE
noBepxHOCTU. OTHOCUTENBbHBIN MOKOHN (OnpeneneHne BETUINHBI
PaBHOJICVCTBYIOIIEH CHIIBI 1aBJICHUSA KUIKOCTH Ha MIJIOCKUE U
KPUBOJIMHEHHBIE TOBEPXHOCTH, BRIYMCIICHUE KOOPJIMHAT LIEHTpa




JIaBJICHUs, IPUOOpPETEHNE HaBbIKa ONpeeaeHus o0beMa Tena
JIaBJICHUSI IIPU pacyeTe JaBJICHUs HA KPUBOJIUHENHBIE CTEHKH,
IOCTPOCHME S0P ABJICHHUS, PEIIEHUE 3a/1a4 Ha OTHOCUTEIbHBII
IIOKO)

[IpakTruueckoe 3aHsaTue. 1. D1€MEHThl KHHEMATHKY KUAKOCTEN U
ra3oB. Y CTaHOBMBIIIEECS U HEYCTAaHOBUBILIEECS JBUKECHHE
KUAKOCTHU U Ta30B. OcHOBHbIE NOHATHA. [IoHATHE O TUHUAX 1
TpyOKax Toka. Mojemnb uaeaabHO! (HEBA3KON) KUAKOCTH. J{Ba
METO/Ia ONUCAHUS ABM)KECHUS KUIKOCTEN U Ia30B: METObI
Jlarpanska u Dinepa. DIeMeHThI TOTOKA KUAKOCTHU U Tasa.
Oco0eHHOCTH IBIXKCHUSI )KUIKOW YacTHIlbl. BuxpeBoe u
0€3BHUXPEBOE IBH)KEHUE. Y CKOPEHUE KUIAKOW YaCTULIBI.

2. OO0u1Me 3aKOHBI U YpaBHEHUS TMHAMMKH KHUJIKOCTEN U ra3os.
Juddepennmanbapie ypaBHEHHs Diiiepa IBHKEHHUS HEBI3KON
XKUAKocTU. IHTerpaisl ypaBHEHUs JBUKCHUS JKUAKOCTH IS
pasHbIX ciydaeB nBwkeHUs. OOmas nHTerpaapHas popma
YPaBHEHHUI IBWKECHUA. Y paBHeHHE bepHysum 1 moToka
HECKUMAEMOH KUAKOCTHU. Pacxos 35ieMeHTapHOM CTpYMKU U
pacxos yepe3 MOBEPXHOCTb. Y PaBHEHHUE HEPA3PBIBHOCTH
(crimomHOCTH) B pa3HbIX (popmax

2. 'mppaBnuueckue conpoTuBiieHus. McTeuenue )KuaKocTu uepes
OTBEPCTHS, HACAAKH, Apoccenu U kianansl ([Ipnobperenne HaBbIka
OIpEEIICHUS PACYETHOIO HAIIopa s Pa3jInYHbIX CIIy4acB
UCTEUEHUS C MOCTOSIHHBIM HAIlOpOM, UCHOIb30BaHUE POPMYJT IS
pacyeTa CKOpPOCTH U pacxojia IpH UCTEUEHUH, BBIOOD
COOTBETCTBYIOILIUX PACYETHOMY CIIydaro KO3(QPUIIEHTOB
CKOPOCTH, pacxo/a u cxarus. Pacuer napaMeTpoB UCTEYEHHUS ITPU
IEPEMEHHOM HAIlope — ONOPOKHEHHE PE3EPBYAPOB)

3amaHus A1 CaMOCTOSTEIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
3amanus A CaMOCTOSITENIbHOM paboTHhI:

1) mpopaboTKa JEKIUOHHOTO MaTepHalia 1Mo KOHCIEKTY,
MOJTOTOBKA K aTTECTAIIHOHHOMY TECTUPOBAHHMIO;

2) 3aKPCIVICHUEC HAaBbIKa PCHICHUA TUIIOBBIX 3a1a4 B COOTBCTCTBHU C
METOJIMKOMN, OCBOCHHOHN B XOJI€ ayIUTOPHBIX MPAKTHIECKUX
SaHSITHi/JI, pe€mCHuEC 3a1a4 B COOTBCTCTBUU C BAPUAHTOM I10 TCMaM
paszzena;

3) cocTaBieHue OTYeTa MO JAOOPATOPHBIM paboTaM, BHITIOJIHEHHE
HEOOXOUMBIX PacyeTOB, TOCTPOEHUE TPaPUIECKIX 3aBHCUMOCTEH,
MOATOTOBKA K 3alIUTE J1a00PaTOPHBIX padOT pas3aeiia

66

MHuas xonTakTHaAs pa60Ta:

5 cemecTp

Bunaer 1 TeMBI 3aHATHI

KoanuectBo
4acoB

dopmMmupyemsbie
KOMIIETEHIINHU

Paspnen 2. [Tono0ue ruipoMexaHH4eCKMX MPOLIECCOB.
IlpuMeHeHHEe YNCIEHHLIX METOI0B H UX peajam3anusa Ha DBM

74

Jlexuus. 1. IlonoOue u MoaenupoBaHue TUAPOMEXaHUUYECKUX
nporieccoB. Metoa 0000IIEeHHBIX TEPEMEHHBIX. DJIEMEHThI TEOPHH
nono6us. uddepenuunansubie onepatopsl. Yucna Peitnonbaca,
Opyna u Diinepa u AMHaMUKa )XKUIKOCTH. VIHBIE Oe3pa3MepHbIe
koMmruiekchl: uucio Ilekie, [panarns, [Nammnes, ['pacroda u
Hyccenpra. MoaenupoBanne ruipoa’spoAMHAMUUYECKUX MTPOLIECCOB
Y aHAJIU3 Pa3MEPHOCTEN.
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Jlexmms xknaccuueckas (JIK). Tema 8. 'mapaBaudeckuii pacyer
TpyOOIpoBOI0B. Peanu3zaius MeToquK pacuera TpyOOompoBOIOB
paznuuHbIX BU10B HAa DBM. Knaccudukaius TpyoonpoBoI0B.
[TpocTeie u ciioxHbIE TPYOOTIPOBOABI. COSTUHEHUS MPOCTHIX
TpyOomnpoBo10B. KonbIieBbIe TpyOOITPOBOIBI (0OIITHE TTOTOXKCHHUS ).
PacuerHble 3aBUCIMOCTH U METOIMKHU pacuera. Pabounii pexxum
TpyOOIIPOBOJIa C HACOCHOM MOJaueii - XapaKTEPUCTUKA TOTPEOHOTO
HAropa CI0KHOTO TPYOOIPOBOa U XapaKTEPUCTHKA HACOCA.
SBienue ruapaianyeckoro ynapa. @opmyna JKyKkoBCKoro.
Jlexuus xknaccuueckas (JIK). Tema 9. Ilpumenenue reopun
OJIHOMEPHOTO JIBM)KEHUS JJIs pacueTa ruApaBINdYeCcKUX ceTeil u
ruapornpuBoaa. [I[puMeHenre Teopuu 0THOMEPHOTO IBHXKSHUS IS
pacydeTra CII0KHBIX TPYOOIPOBOAOB C HACOCHOM monaueii Ha OBM
(TuapoNnpUBOJ paccCMaTpUBAETCs KaK HACOCHAs YCTAaHOBKA U
CJIOHBIE TPYOOIIPOBOIBI C HACOCHOMW MOIa4yeid, a TUIPOIBUTATENb -
KaK 0c000€ MECTHOE COIPOTHBIICHHE, BBI3BIBAIOIIEE TIOTEPIO
nasienus 7p). Knaccudukanus u ocHoBHbIe paboune mapaMeTphl
HACOCOB M TUIAPOMOTOPOB. Pabounii 00beM, moiada, morpediseMast
MOIIHOCTb, KpyTsamuii MomeHT, KII/I. YacTora BpaieHus Baia
ruapomotopa. [loctpoenne pabounx xapakTepUCTUK HACOCOB.
Koadduiment Opictpoxonnoctu. KaBuranus, kKaBUTallMOHHbBIN
3anac. ['mapoanmapatel. Y cnoBubie o6o3HaueHus mo ECKJ]
TUIPOMAIIMH, TUAPOANTIAPATOB U BCIIOMOTaTeNbHBIX YCTPOUCTB.
Krnaccudukanus rugapornpuBoaoB. CriocoOb! yIpaBiIcHHS
TUAPOTIPUBOIOM: APOCCENbHBIN U 00beMHBINA. Onpenenenue
ckopocTH BeixojiHOTro 3BeHa. KIIJ[ runponpuBona. Pabounii pexxum
TUAPONPUBOA.

ITpakTueckoe 3ansatue. 1. . [I[pumeHenne Teopun 0JTHOMEPHOTO
JBUKEHUS 1711 pacdeTa IMIpaBIMuecKUX CeTel U TUIPOIPUBOJIA.
I'mapomammas! (OnpeaeneHre MOLUTHOCTH, TOTpebIisieMoi
HAacoCOM, [10/1a4M Hacoca, pabodero oo0beMa, IoCTPOEHUE
XapaKTEPUCTHUK LIEHTPOOEKHBIX HACOCOB IIPU PA3IUYHOM yacToTe
BpallleHHUs C UCTOIb30BaHUEM IpaQOaHaATUTHUECKUX TOCTPOEHUH C
npusieueHueM OBM)

2.IlpumeHeHre TeOprun OJHOMEPHOTO JIBUYKEHUS JIJIsl pacyera
THJIPABIMYECKUX CeTeH U ruaponpuBoja. PacueT cioxHbIX
TpyOOIIpOBOIOB ¢ HacocHOM nojauel Ha OBM (Beimonnenue
pacyeToB CIOKHBIX TPYOOIIPOBOJIOB C HACOCHOM MoAayei
’KHUJIKOCTHU CBSI3aHO C IPOBEJIEHUEM TPYIOEMKHX BBIYMCIEHUH 1O
OTIpeIeIEHUI0 XapaKTePUCTUK TPYOOIIPOBOAOB 1 HACOCOB, a TAKXKE
MOCTPOECHHEM I'paMKOB ATHX XapaKTEPUCTUK JIJIST HAXO0KICHUS
paboueil TOUKH CUCTEMBI, TOATOMY IPU PEIICHUH 3a7a4
ucnonsiyetcs npuinoxenue Microsoft Excel. B xone pacuera
THJIPONIPUBO/IOB PA3IMUHBIX MAIIMH (TUAPOIIPUBOJ TOIBEMHOTO
MeXaHHU3Ma, TUAPONPUBOJL CTPOTAILHOTO CTaHKa, THIPOIIPUBO/T
TOKapHOTO CTaHKa, THIPONPHUBO/L IBYXKOOPAMHATHOTO (ppe3epHOro
CTaHKa, TUAPONPUBOJ IepeBO0OPaOATHIBAIOIIETO CTAHKA,
TUAPOINIPUBOJ IIpecca, THAPOIPUBOJL BEAYLINX KOJIEC IIPUILIETIA,
THJIPOIIPUBOJL BEAYIINX KOJEC TYCEHUYHOI0 TPaKTopa,
ruapocucreMa cmasku [IBC, runpocucrema oxnaxaenus IBC,
THJIPOIIPUBO/L aBTOMOIbEMHUKA, THAPONPUBO] 000PYL0BaHUS
HKCKABATOPA, TUAPONPUBOJ BUHTOBOTO MOIbEMHHUKA, THAPOIIPUBOJ




TEJIECKOMUYECKOT0 MOJbEMHUKA, THAPOIPUBOI aBTOMOOMITHHON
nebeIKu) CTYJEHTHI POU3BOJIAT 3aMEHY 3a/IaHHON CXEMBI
TUAPONPUBO/Ia SKBUBAJIEHTHOW; BHIYUCIICHHE MTOCTOSHHBIX
BEJIMYMH, ONPEACTSIONIX paboTy HACOCHOHM YCTaHOBKH; BBIOOD
MpeJIeIbHOr0 3HAYEHHS pacxoa 10 BEJIMYUHE TEOPETUYECKOM
[10/1a4M HAacOCa; COCTABJIIEHUE YPAaBHEHUI XapaKTEPUCTUK ITPOCTHIX
TpYOOIIPOBOIOB U BHIYMCICHUE BXOISIINX B HUX TTOCTOSTHHBIX

K03 PHUIHMEHTOB; TOCTOPOCHUE XapaKTEPUCTHKN HACOCHOU
YCTaHOBKH, XapaKTEPUCTHK MPOCTHIX TPYOOIIPOBOIOB U MOIY4YECHUE
CYMMAapHOM XapaKTEpUCTUKHU CJI0KHOI0 TpyOOIIpOBOa;
orpezesieHue padoyeil TOUKU THIPOCUCTEMBI U pacueT TpeOyeMbIX
apaMeTpoB)

3. M'mapaBnuueckuii pacyeT TpyoorpoBoaoB. OnpeaeieHne
TUAPABIMYECKUX conpoTuBiIeHUH (C nCIoIb30BaHUEM
KOMIIBIOTEPHON CUCTEMbI U3MEPEHUI U BU3YAIU3AIHH TPOBOJUTCS
IKCIEpUMEHTAIBHOE onpeaeeHne K03 duuneHTon
TUAPABIMYECKUX CONPOTUBIICHUH B TPYyOOIPOBOJAX MIPH
Pa3TUYHBIX CKOPOCTSIX IBUKCHHUS JKUKOCTH U CPABHECHUE
MOJIYYEHHBIX 3HAYSHHUH CO CIPAaBOYHBIMH JTAHHBIMU)

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
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 MO
TeMaM pas3Jiena;

3) cocraBieHHe oT4eTa Mo Jab0paTOPHBIM paboTaM, BHIIIOJIHEHHE
HEO0OXOMMBIX PacueToOB, TOCTPOEHUE TpaprUUEeCKUX 3aBUCUMOCTEH,
IIOATOTOBKA K 3aIIKTE JIA0OPATOPHBIX padOT pas3jeia 70

Wnas koHTakTHas pabora: auddepenurponansblii 3auet (bPK) 0

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHTUTUIMHBI

V3yvyeHrne AWCHMILTUHBI PEKOMEHIYeTCs HavaTh C O3HAKOMIICHHUs C pabodeid MmporpaMMol, ee
CTPYKTYpOH U coJep)KaHHEM pa3lelnoB. Y4eOHbI Marepuanl CTPYKTYpPUpPOBaH, HU3Yy4EHUE
JUCITUTIIAHBI OCYIIIECTBISETCS B TeMaTH4YeCKOU MOCIIEI0BATEIHLHOCTH.
3auaTus JICKIIMOHHOI0 THUIIA JAal0T CUCTCMATU3UPOBAHHBIC 3HAHWA 110 JUCHUINIIMHE
KOHIOCHTPUPYIOT BHUMAaHHWEC HaA HanOOJIEe CIIOKHBIX U BaYKHBIX BOIIpoOCax. Bo BpeMs JICKIIUOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuania; oOpaiiaTe BHUMaHUE Ha
GOpMYITUPOBKH U KaTErOpHH, pACKPBIBAIOIINE CYTh TMPOOJIEMBI, SIBICHUS WM TpoIlecca;
3a(UKCHPOBATH BBIBO/IBI u MIPaKTUYECKHE pEKOMEHIalnH. (mpu HATHYUH)
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAaeT O3HAKOMJIGHHE C ILJIAHOM
MPAKTUYCCKOI'0 3aHATHA, pa60Ty C KOHCIICKTOM HGKHI/Iﬁ, BBITIOJTHEHHUEC JOMAIIHEro 3aJlaHHuA,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW IUTepaTypoil, HAyYHBIMA W3AAHUSAMHU H
DIIEKTPOHHBIMU  00pa30BaTeIbHBIMU pECypcaMH, PEKOMEHIOBAHHBIMU paboueil mporpamMmon
JUCHUITIINHBI .
CopnepxaHie caMOCTOATENBHOM PadoThI ompezensercs paboyeil MporpaMMoi IHCHUIUIMHBI,
OHCHOYHBIMU W MCETOAUYCCKUMH MarcpruajiaMu, 3aJaHUsIMU W YKa3aHUAMHU IIpErioaaBaTelisd.
CamocrosTenbHas paboTa MOXET OCYIIECTBISATHCS B ayIUTOPHOM M BHEAYJUTOPHOHN (opmax.
O} PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITENILHON pPabOThl SBISIETCS AIICKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeIbHAs Cpela YHUBEPCHUTETa, KOTOpas oOecrmeymBaeT JOCTYI K
00pa3oBaTenbHON Mporpamme, pabodei mporpaMMe TUCIUTUIMHBI JJIEKTPOHHBIM OMOIMOTEYHBIM



cucreMaM, NpodecCHOHATBHBIM 0a3aM JaHHBIX W HMH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM.
[TeproandHOCTh TIPOBEACHMS, (POPMBI TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH, CUCTEMa OIICHUBAHHUS
xoj1a OCBOCHUSI JUCHHUILIMH MIPE/ICTaBIICHbI B paboueii nporpamme.
DopmMoit TPOMEKYTOUHOM aTTeCTAllMU 1O JucHUIUIMHE siBisieTcss bPK

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ECIIeYEeHNE

KomnuectBo
IK3EMILISIPOB MEYATHBIX
NoeNe . W3TaHUH, UIMEIOIINXCS B

Crnucox UCoab3yeMOl JIUTepaTyphbl
n/n OuoNIMoTeKe, UiIn
AIICKTPOHHBIN apec U3AaHus
(pecypca) B cetu MHTepHeT

YYEBHBIE, YYHEGHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. [ITapdenoB, Auton BanepreBuu. ['mnpasnuka [Tekct] : Kypc 100
nexnuid. Y. 1 : OcHOBHBIC (PM3WUECKHE CBOMCTBA JKUIKOCTEH
u rasza. 'mapocraruka, 2004. - 58 ¢. Ox3emmmispsl: Bcero 100.

2. |Mrepennuxt, JaBun BeanmamunoBud. 'mapasnuka [Tekcr] : 11
[yueb. Ay CTYIOEHTOB BY30B IO HANpPAaBIEHUIO TOJTOT.
JTUTUTOMUD. CIICIIUATMCTOB B 00JI. TEXHUKH M TEXHOJIOTUU CEJl.
u peioHOTO X03-Ba] / . B. llITepennuxt. 3-¢ uza.,nepepad. u
morn. M.: KomocC, 2005. - 655 c¢. ISBN 5-9532-0142-7.
OKk3eMIIAphl: Bcero 11.

3. [Merpesenu, Bukrop Hukonaesmu. COOpHUK 33a7ad 1O Kypey 12
TMJIpaBIuKU c pemeHusMu [Tekcr] : ydeb. mocobue s
CTYJIEHTOB BY30B MO crneuuaibHocTu "CepBUC TpaHCI. U
TEeXHOJI. MalMH U oOopynoBaHusi (aBTomM00. TpaHci.)"
HaIpaBJIeHUsl MOATOT. "DKCIIyaTalusi Ha3eMHOTO TPAHCIL. U
TpaHcn. obopynosanus" / B. H. MerpeBenu. M.: Briciias
mkona, 2007. - 188 c. ISBN 5-06-005544-3. DOx3eMIusipsI:
Bcero 12.

4. |leiinak, Amnaronuii AnekcaHApoBud. ['umapaBiuka W 10
TUAPONIHEBMONIPUBOJ [ TEKCT] : OCHOBBI MEXAHUKH JKUJIKOCTH
U ra3a : yueOHuk : [mo Hampasienuro 23.03.02 "Hazemnsie
TPAHCHOPTHO-TEXHOJIOTWYEeCKHe KoMIulekehl'] /A, A.
[leitnak. 6-e u3a., ucnp. u aon. Mocksa: UHOPA-M, 2018. -
271, [1] c. ISBN 978-5-16-011848-2. Dx3eMIuisipsl: BCETO
10.

5. |Jlememkun, Anexkcanap Bnagumupouu. I['mapaBiwka u 10
rugporHeBMonpuBo [TekcT] : ruppaBIMdecKue MAlTuHBI U
THJIPONTHEBMONPUBOJ : y4eOHUK : [0 Hampasienuto 23.03.02
"HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE KOMILIEKCHI'"| /
A. B. Jlenemkun, A. A. Muxaiinun, A. A. llelimak. 6-¢ u3g.,
nepepad. u gon. MockBa: UHOPA-M, 2017. - 444, [1] c.
ISBN 978-5-16-011954-0. Dx3eMmmsipsl: Bcero 10.

6. |Jlememkwuu, Anekcanap Bmagumumpowdu. [mapasiwka u 10
ruapornHeBMonpuBo ]l [TekcT] : rugpaBIuvecKre MAIluHBI U
THAPOITHEBMOIIPUBO]] | yUeOHUK : [0 HampaieHuto 23.03.02
"HazemMHBIE TPaHCHOPTHO-TEXHOJIOTUYECKHE KOMIUIEKCHI'"] /
A. B. Jlenemknn, A. A. Muxainug, A. A. llleiinak. 6-¢ u3.,
nepepad. u gon. Mocksa: UHOPA-M, 2017. - 444, [1] c.




ISBN 978-5-16-011954-0. Dx3emmsipsl: Bcero 10.

7. |llo3neeB, Anaronuii ['enHaaueBud. ['uapaBiauka BOJOTOKOB 15 /
[Tekcr] : yuebHoe mocobme : [mo wampasinenuro 20.03.02] https://portal.volgatech.net/b
"IIpupomoo0ycTpoiicTBO U Bopomnosb3oBanue" o npoduitto| 00ks/Pozdeev_gidravlika_vo
moarotoBku  "KoOMIUIEKCHOE  HCIHOJB30BAHHE M OXpaHa dotokov_2018.pdf
BoaHbIX pecypcoB"] / A. T'. [To3aees, 10. A. Ky3unenosa; M-
Bo oOpasoBanus u Hayku Poc. ®enepanuu, ®I'bOY BO
"[MoBomxk. roc. TexHon. yu-1". Momkap-Omna: IITTY, 2018. -
87 c. ISBN 978-5-8158-1983-2. Dx3eMIuisIpsl: Bcero 15.

8. |Moprynos, K. II. I'mgpaBnuka [DnekTpoHHBIH pecypc] /
MoprynoB K. II. Caukr-Ilerepoypr: Jlans, 2022. - 288 c.[https://e.lanbook.com/book/2
ISBN 978-5-8114-1735-3. 11682

9. |lrepennuxt, [. B. I'mmpaBauka [DnekTpoHHBIN pecypc] /
Itepernuxt 1. B. 5-e u3zn., crep. Cankr-IletepOypr: Jlans,| https://e.lanbook.com/book/2
2022. - 656 c¢. ISBN 978-5-8114-1892-3. 12051

10. |KoxeBnukoBa, H. [I. T'mapaBiuka W THUIpaBIMYECKHE
MmaniHbl. JlabopaTopHbIi pakTHKyM [ DekTpoHHbIH pecypc] | https://e.lanbook.com/book/2
/ KoxkeBaukopa H. I'.,Emun A. B.,Illeskyn H. A.,/Ipanbrit A. 12381
B. Cankr-IlerepOypr: Jlanp, 2022. - 352 c. ISBN 978-5-8114-
2157-2.

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

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPOorpaMMHOE 00ecTieueHue

NeNe | Ayauropum st npose- | IlepeueHb 0CHOBHOTO 000pyJOBaHUS [IporpammHuoe
I/n |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 215 (I1) Komouku SVEN 2.0 STREAM Mega|Microsoft Windows
R (1), Kommnekc na6. aBromarusup.|Enterprise, CnpaBounas
"Neranu  MammH-nepeaun”  (1),|mpaBoBas cucreMa
[Ipoekrop mynbTumenuiineiii Hitachi|"Koncynprant  Ilmroc",
CP- RX93 (1), Dkpan nacrennsiii|Microsoft Office

yueOHoii medenu (1)

pynonssiit 200x200 cm (1), Kommuiekt

Standard, Arentr Dr.Web,
Kommext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
IJi1 p€IICHUS OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBI ®OHJ OLIEHOYHBIX
CPEJCTB

Kputepun onieHUBaHUS WHIANKATOPOB TOCTIKEHUSI KOMIIETCHIIUN HATIPABIICHBI HA!
- YCBOEHHE TECOPETUUYECKOro Marepuaia (00beM 3HaHWM, TITyOMHA YCBOEHUS), IPEIYyCMOTPEHHOTO
paboueii mporpamMmoii;




- YMEHUE U3/1araTb MaTepuai (4eTKOCTb, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOUHOCTh U MTOJIHOTa
BOCIPOU3BECHUS YI€OHOI0 MaTepuaa);

- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUH NPAKTUUECKUX 3aJJaHUH.

[IIkana oLleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepuu onenuBanus
3JIEMEHTOB OLICHUBAHMUS
KOMITETCHIIUHT
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJeT-
YpOBEHb IPOSBISET YMEHHWE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaia,
HEIOCTaTOYHO TNpaBUWIbHbIE (DOPMYIHUPOBKH, HCIBITHIBAET
3aTPYJHEHMS B BBIIIOJIHEHUU IIPAKTUYECKUX 3a1aHUM.

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

YpOBEHb U3JIaraeT €ro rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS TMpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M MIPUEMAMH MX BBITOJHEHHS

Bricokuii ypoBenb |OOydaronuiics riyOOKO M MPOYHO YCBOMJI HIPOTPAMMHBINA|  OTIMYHO
MaTepuall, I'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIa€T UCYEPIBIBAIOIINE OTBETHI HA IIOCTABICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSA3BIBACTCA TEOpPUSA C NPAKTHKOW, IIPU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3a7a4aMH,
BOIIPOCAMM W JIPYTMMH BUJAMU [IPUMEHEHHS 3HaAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  U3JIaHUSIMH, TIPaBHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTeCTaIMs 00yJarOIUXCsl
[TpomexxyTouHasi aTTecTanusi oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJIbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpuMepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHUid U3 0a3bl (OHJIA OLIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

Bunet N0
1. Cunbl, AeNCTBYIOLWME B XKUAKOCTU. PU3NYECKOE CTPOEHUE KUAKOCTEN U FA30B.
2. Sntopbl TMAPOCTAaTUYECKOTO AaBnieHna. Cuia JaBeHNA XKUOKOCTM Ha MIOCKYH MOBEPXHOCTb.
3. MocnepoBatenbHoe coeanHeHWe TpPybonNpoBoAOB M METOAMKA UX pacyeTa.

[lepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOYHOM aTTEeCTallKN
Tema 1. BBogHble cBegeHuA. CBOMCTBA XKUOKOCTEN.

1. UcTopus M OCHOBHbIE HAMpPaBAEHMA PA3BUTUA MEXAHMKN KUAKOCTU U rasa.




2. MNMpeamet rmuapasanku. CeAsb € APYrMMM HayKamu.

3. OcHOBHble GU3NYECKME CBOMCTBA KUAKOM M ra30006pa3HON cpepl: CKUMAEMOCTb, TEKYUYECTb, BA3KOCTb,
TENNI0eMKOCTb, TEN/I0MNPOBOAHOCTb.

4. OcHOBHble paboume rmnoTesbl aapornapomexaHuku. NoHATUE naeanbHOM KUAKOCTU.
5. Cunbl, gencTeytowme B )RuUaKoctTU. Pr3myeckoe CTPOEHUE KNAKOCTEN U ra30B.

Tema 2. 'mppocratnyeckoe aasneHue. Cunbl faBneHUA Ha TBepAable NOBEPXHOCTU.

6. lMapocTaTUYeckoe AaBneHMe U ero cBoMCTBa. EAMHNLbI U3MepeHUa AaB/ieHus..

7. AbcontoTHOE U MaHOMETPUYECKOE AaB/ieHNe, Bakyym. 3aKoH Nackans.

8. Nbe3omeTpuryeckasn BbICOTa M NbE3OMETPUYECKMIA HaMop.

9. OCHOBHOE ypaBHEHME TMAPOCTATUKU B MHTErpasibHON popme.

10. AnddepeHumanbHble ypaBHEHMA PaBHOBECUSA KUAKOCTU.

11. A6CONIOTHbIN 1N OTHOCUTENbHbIN NMOKOW (paBHOBECKE) KUAKUX cped.

12. PaBHOBecHE XUAKOCTM NPU HANUUYNUN HErPaBUTALIMOHHBIX MAccoBbIX cua. OTHOCUTENbHOE paBHOBecUe
MUAKOCTU B YCKOPEHHO ABMXKYLLMXCA pe3epByapax.

13. 3ntopbl rmapocTaTUyeckoro aasneHna. Cuna gasneHna XUAKOCTU Ha NAOCKYH NOBEPXHOCTb.
14.Cvina paBneHna }XUAKOCTU Ha KPMBOIMHENHbIE NOBEPXHOCTU. [1Ba BUAaA Tenla AaB/eHuA.
Tema 3. dnemeHTbl KUHEMATUKM KUJKOCTEH

15. KuHemaTtunyeckme xapakTepUCTUKM ra3a u XULKOCTU.

16. MeToab! XK.J1./TarpaHxa v J1.9nnepa.

17. TpaeKTopun ABUKEHUA KUAKOM YACTULbI, IMHMUM TOKa U 3aBUXPEHHOCTU. OnpeaeneHne Tpyo6KM ToKa U
BUXPEBOW TPYOKM.

18. KnaccudmKaums NOTOKOB KUAKOCTU U rasa.
19. dnemeHTbl NOTOKA: KMBOE CEYEHNE, CMOYEHHbIN NEePUMETP, TMAPABANYECKUN paguycC.

20. OcobeHHOCTN ABUMKEHMA KUAKoro obbema. Teopema Kowu-Tenbmronbua. CocTaBasoWwme CKOPOCTU
KUAOKOM M ra3006pasHOM YacTuLbl.

21. dusmyeckmin cmbicn gedbopmaLLvn XKUAKOM IUHUN.

22. BuxpeBoe n 6e3BMXpeBoOe ABUMKEHMUE KUAKOCTU. MOTEHLMAN CKOPOCTHU.

23. YcKopeHue XK1aKoW Yactuupl. NMonHoe yCKopeHue, I0KanbHaA U KOHBEKTUBHAA ero CocTaBasAoLLme.
24. TpoeKLuMn YCKOPEHWU KnaKon Yyactuubl B popme Npomekn-lamba.

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

25. JnddepeHumanbHble ypaBHEHMA JiNepa ABUKEHUA HEBA3KOM KUAKOCTH.

26. YpaBHeHWe Hepa3pbIBHOCTU 3/1IEMEHTAPHOM CTPYMKMU M NOTOKA KUAKOCTU.

27. 3KBMBaneHTHble GOPMbI YPaBHEHMUN HEBA3KOM KUAKOCTU B AEKAPTOBOM cucTeme KoopAamHaT u B popme
pomeKkn-Slamba.



28. YpaBHeHue Jlannaca 6e3BUXPEBOro ABUMKEHUA HKULKOCTU.
29. YpaBHeHWe bepHynnu ana sneMmeHTapHOM CTPYMKU UAEa/bHOM XKUAKOCTU.

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

31. [eoMeTpUYECKUA W ISHEPreTUYECKUin CMbICA ypaBHeHMA bepHynnu. [be3omeTpuyveckuin U
rMAPABANYECKNI YKNOH

32. [paKTU4ecKkoe NpuMeHeHmne ypaBHeHUA bepHynnm B TeXHUKe.
Tema 5. T'mpgpasanyeckmne conpoTuBaeHUA

33. O6wMme cBeaeHMA O NOTEPAX IHEPTUM B NOTOKE peasibHOM KMAKOCTU. MecTHble NoTepu U notepu no
annHe. dopmynbl Japcu — Belicbaxa.

34. 3aBUCMMOCTb TMAPaBANYECKOrO KO3 dULMEHTa TPEHUA KPYbIX TPY6 OT LepoxXoBaToCTy.

35. 3aBUCUMOCTb KO3pPULMEHTA MECTHbIX COMPOTUBJIEHUM OT 4Yucaa PelHonbAca U reoMeTpUYecKmnx
napameTpoB pycna.

36. Buabl MecTHbIX CONPOTUBAEHMUI. 3aBUCUMOCTUN 1A ONpeaeneHna MecTHbIX CONPOTUBEHUN.

37. VicTeueHune KUAKOCTU U3 MasIoro OTBEPCTUA B TOHKOM CTEHKE NMpu NOCTOAHHOM Hanope. KoadduumeHTs!
CXKaTuA, CKOPOCTU U pacxoaa.

38. NcTeyeHne 13 HacagKoB. TUnbl HACAAKOB U UX CPAaBHUTENIbHAA OLLEHKaA.
Tema 6. Pexxumbl TeueHUs BA3KOI cpeabl
39. PeXKMMbl ABUMKEHUSA KUAKOCTU: TaMUHAPHbIN U TypbyneHTHbIN. OnbiTbl PeiHoNbACa.

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

41. PacnpegeneHne CKOPOCTEN MO KUBOMY CEYEHUIO TYpPOYNEHTHOrO NOTOKA B KPYr10i LUAUHAPUYECKOM
Tpybe.

42. OcpepHeHHble napameTpbl M nynbcaumu. CTaHOAPT MyAbCaLUMOHHOM CKOPOCTM W CTEMeHb
TypbyneHTHOCTH. [lByXCNoWHan moaens TypbyneHTHOCTH.

43. YpaBHEHMA ABUXKEHMA BA3KOM KMAKOCTU B popme HaBbe-CToKca.

44. YpaBHeHUs PeiHoNbACa NpY Ny/IbCaLMOHHOM M3MEHEHWUWN CKOPOCTEN.
Tema 7. Noao6bue u moaennpoBaHue ruapoMmexaHM4eCcKUX NpoL,eccos
45. MeToa, 0606LLEHHbIX NepeMEHHbIX.

46. ToHaTMe O ©U3MYECKOM W MaTeMaTMYeCcKOM MOAENMPOBAHUMU  TUAPABAMYECKUX ABAEHUINA.
feomeTpuyecKkoe, KMHEemMaTUMyeckoe U AuHamuyeckoe nogobue ruapasanyeckux asneHuin. Kputepuu
nomobus.

47. MopgennpoBaHue ABAEHWUIM B rngporasoanHammuke. Metoq aHanorum.
48. MoaennpoBaHue ABAEHUI B rMApora3oAnHaMUKe U aHaIn3 pa3MmepHOCTEN.
Tema 8. F'mapasnuyecKuii pacuet Tpybonposoaos

49. TnapasanyecKkuin pacyet Tpybonposoaos. Moaynb pacxoa (pacxoLHas XapakTepucTunka).



50. Knaccndumkauma Tpybonposoaos. Tunbl 33434 No pacyeTy Tpybonposoaos.
51. NocneaoBatenbHoe coeanHeHne TPybonpoBoAOB U METOAMKA X pacyeTa.
52. NapannenbHoe coeguHeHne TPYOONPOBOAOB M METOAMKA UX pacyeTa.

53. CnoxHble TpybonpoBoabl U METOAMKA UX pacyeTa.

Pabounit pexkmm TpybonpoBoda C HACOCHOM Mogayel - XapaKTepuUcTMKa NOTPebHOro Hamopa C/AOXKHOro
TpybonpoBoaa u XxapaKTepucTMKa Hacoca.

54. Tvapasnnyeckunii yaap 8 Tpybonposogax. Popmyna KyKoBCKoro.

Tema 9. lMpumeHeHUe TeOpUM OOHOMEPHOrO ABUNKEHUA ANA pacyeTa rNAPaBANUYECKMX ceTel U
rmaponpusoaa

55. Knaccudumkauma rmapomalumt. O6bemHble U gUHaAMUYECKME TMAPOHACOCHl U TMAPOMOTOPbI. OCHOBHbIE
paboure napameTpbl Hacoca.

56. YCTpPONCTBO M MPUHLMM AENCTBMA MOPLUHEBbLIX MAPOHACOCOB. XapaKTEPUCTUKU MOAAYM MOPLUHEBbIX
HacocoB. MIHAMKATOpHas guarpamma paboTbl Hacoca.

57. AnHamunyeckne Hacocbl. Knaccudukaumsa, ycTporcTso, npuHumn genctsva. OCHOBHOE ypaBHeHWe
pabouero Kosieca LeHTpobeXKHOro Hacoca.

58. Paboune XaPaKTEPUCTUKN LI,EHTp06E)KHOFO Hacoca. [MapannenbHoe 1 nocnefosaTtesibHoe coeanHeHue
HaCOCOB.

59. KoapdUUMEHT BbICTPOXOAHOCTU HACOCOB. ABAEHME KaBUTAL MM,

60.061a0 XapaKTepUCTUKA TMaP0o- U NHEBMO- NpMBOAOB. KnaccudumKkaumsa, CTPYKTypHblE CXeMbI, MPUHLMN
nencTBums.

61. JOCTOMHCTBA U HEAOCTATKM rMApPONpPmUBOAa.

62. Hanpasnawowaa wu peryampylowaa rmapo- W MNHEBMO- annapatypa. [mnAapoknanaHbl, Apoccenu,
30/I0THUKM, AeNnTenn NoToKa. CxeMbl BKAKOYEHMA PErYINPYIOLLEN annapaTypbl.

63. MocnenoBaTenbHOCTb pacyeTa rmaponpmueoaa.
64. Cnocobbl ynpasaeHua rMAponpuBoOAOM: APOCCE/bHbIM U 06bEMHDbIN.
65. XngKoctun, npymeHaemble B rMaponpmeoaax. IKCnayaTaumnsa rmaponpmeoaa.

TecToBble BoN POCbI:



