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JIncrakryaausanuupadodeiinporpaMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3aceaHuu Kageapsl [OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHYECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJ1y Ha 3aceaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa ais peanmsanuu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM TrojTy Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne

3aB. kadeapoit A.I/I.fypquMH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl [OpHBIX MAIIUH ¥ TPAHCHIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoit A.I/I.fypquHH




1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

dbopMupOBaHUE y CTYIEHTOB 3HAHUI 110 MPOEKTUPOBAHUIO U PACUETY CIEIAIINX
CUCTEM T'HAPONPUBOOB TOPHBIX MAIIUH U 000PYJOBaHUS U YMEHHH 110 UX UCIIOIb30BaHUS B
MIPOEKTHBIX PEIICHUSX.

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuna [IpoekTupoBaHue U pacueT CIeIsIIuX CUCTEM THAPOIIPUBOAOB TOPHBIX
MaIluH ¥ 000pyI0OBaHUS BXOJHT B YaCTh Y4€OHOTO I1aHa (opMUPYEMYIO yHaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIEHUH 00pa30BaTEIbHOMN MPOrPaMMBbI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe N3YUYEHUs TUCLMILUIMH/ IPAKTUK:

MexaHn4eckoeo00py10BaHHEKAPhEPOB

CranuoHapHble MalIMHBI (IIaXT, KAPHEPOB U 000TaTUTEIBHBIX (pabpuK)

Teopust HaIEKHOCTH TOPHBIX MAIIMH U 000pYJOBAHUS

TpaHCOPTHBIECUCTEMBITOPHBIXIIPE A PUATUI

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYECHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUSHHSI JUCLUIUIMH/IPAKTUK:

[TporpamMupyemble KOHTPOJJIEPHI B CUCTEMaX aBTOMAaTH3alMK IPOU3BOICTBEHHBIX
IIPOLIECCOB

OKcIutyaTanus, TEXHUYECKoe 00CITy)KUBAaHHE U PEMOHT I'OPHBIX MaIlIUH

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJI1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHus aucuuiuinebl (Moayns) «lIpoexkrupoBanue u pacuer
CIIESIIIUX CUCTEM THUAPOTIPHUBOIOB TOPHBIX MAIIUH U 000PYIOBaHU» 00yUYarOIIUHACS
JOJKEH 00J1a/1aTh CIEAYIOIUMU KOMIETCHIIUSAMU:

Komunaukaropa WNHIuKaTOp10CTHKEHUSIKOMIIETEHITUT

ITK-3 CniocoGen pa3pabaThiBaTh U JOBOJIUTH 10 HCIIOJIHUTEIICH HAPSIIBI M 3a/IaHUS Ha
OCYILIECTBIIEHUE MPOESKTUPOBAHUS U SKCIUTyaTallul TOPHBIX MALIUH U 000PYA0BaHNUA,
KOHTPOJINPOBATH KaueCcTBO PabOT M 00ecreuynBaTh MPAaBUJILHOCTh BBITIOJIHEHUS X
WCIIOJIHUTEIISIMU, COCTaBIISATh TpaduKy padOT U NEPCIIEKTUBHbBIE TUIaHbI, UHCTPYKLIUHU, CMETHI,
3asdBKHW HAa MAIIIMHbI U O60py,Z[OBaHI/Ie, 3aIIOJIHATH H€O6XOI[I/IMBI€ OTYCTHBIC TOKYMCHTEI B
COOTBETCTBHUH C YCTAHOBJICHHBIMU (hOpMaMu

[1K-3.1 [Tnanupyer u opranu3oBbIBaeT 3P PEKTUBHYIO pabOTy TOPHBIX MAIIUH U
000pyTI0BaHUS

[1K-3.2 Ocy1iecTBiIsieT KOHTPOJIb Ka4eCTBa IPOEKTUPOBAHUS U IKCIUTyaTalluy U
PEMOHTA TOPHBIX MALIMH U 000PYAOBAHHUS C IIEJIbIO MOBBIIIEHUS UX
HAaJIC’KHOCTH

I1K-3.3 OdopmisieT 3a8BKM Ha MallIMHBI U 000pYy10BaHUE, 3aMOTHSITh
HE0OXOIUMBbIE€ OTYETHBIE JOKYMEHTBI B COOTBETCTBUH C
YCTaHOBJIEHHBIMU (hOpPMaMHU.




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 57,5 akaj. 4acos:

— ayuTopHas — 56 akaj. 4acos;

— BHeayauTopHas — 1,5 akaj. 4acos;

— camocTosTenbHas padora — 14,5 akaj. 4acos;

— B (popme npakTuieckoil moaroroBku — 0 akai. yac;

dopmaaTTecTaluu - 3a4€T

AynuropHas % s
KOHTaKTHas paboTa E g DopMa TeKyIero
o,
5 B aKaJ. yacax SRS Bu KOHTPOJISI
Paznen/ Tema g ( A ) = A . B Kon
g 8 © | camocrosiTenpHOM | ycmeBaeMOCTH U
JUCLUATUINHBI 3 g ® . | xommerenyu
O 8 5 paboThI MIPOMEKYTOUHOM
Tlex mal. | mpakT. Z'8 aTTecTallu
3aH. 3aH. O =
1.
1.1 I'mopaBnuueckue
HCTIOTHUTEIIbHBIE
MEXaHU3MBI.
Cratuueckue
XapaKTepUCTUKU
THIPABINYECKUX
AP ITounck
UCTIOJIHUTEIIBHBIX .
JOTIOJTHUTENBHOM
MEXaHU3MOB JPOCCEILHOIO ITposepka
HHPOPMAIHH 10
pETyIHPOBaHUS. . BBITIOJTHEHHSI TIK-3.1, TIK-
2 3a/laHHON Teme o
KoadduumeHTts! mosesHoro TMoxroToska nabopaTopHO 3.2, IK-3.3
JeWCTBUS THIPOIIPUBOIOB C paboThI
1a00paTOpHOMY
JPOCCETBHBIM
3aHSTHIO.
peryJiupoBaHUEM.
Junamuueckue
XapaKTePUCTUKU
HCTIOTHUTEIBHBIX
MEXaHU3MOB JIPOCCEITHLHOTO
PEeryJIupOBaHHSI. 10
1.2
DNeKTpOoruapaBIndecKue IMouck
ClIIeIIIUe TIPUBOJIBI C JOTIOJTHUTENBHOM
INEKTPHYECKUMHA nHOpMAIIH 110
00paTHBIMU CBSA3SIMHU 3a/laHHOM TeMe
IIpunuunuansHas u IMonroroska 3amura
MK-3.1, ITK-
cTpykTypHas cxema OI'CII ¢ 4 71a00paTOpHOMY 71a00paTOPHBIX 39 1K-3.3
HEXECTKOH OMOpoi. 3aHsTHIO. PaboTa pabot - '
JluHamuueckue c
xapakrepuctiku D' CII ¢ KOMITBIOTEPHBIMH
HEXECTKOH OMOPOH. oOyyaromumu
Craruueckue IpOrpaMMaMH.
xapaktepuctuku I CII.
1.3 ITowuck ITpoBepka
ONeKTpOruapaBInIecKuit 4 6 JIOTIOTHATENBHON BBITIOJTHEHHSI TIK-3.1, TIK-
MIPUBOJ] IPOCCENHHOTO uHpopMaluu no | pacueros u 3amura | 3.2, [IK-3.3
perynupoBaHus ¢ 00paTHOU 3aJJaHHOW TeMe. nabopaTopHBIX




CBSI3bIO TI0 CKOPOCTH
OnucaHue CXeMbI U
MIPUHIIMIT ICHCTBHUS

JNEKTPOTUAPOIPHBOJIA C Paora ¢
POTHAPOTIP KOMIIBIOTEPHBIMU
00paTHOH CBS3BIO O
oOyyaromumu
ckopocTH. CBSI3b MEXKIY
IporpaMMaMHu. paboT.
anementamu OI'Tl ¢
. Ilonroroska
00paTHOH CBS3BIO 11O
nabopaTopHOMY
ckopocti. OcoOeHHOCTH
N 3aHSTHIO.
pabots! OI'TI ¢ ob6paTHOI
CBSI3BIO 110 CKOPOCTH Ha
MHEPLUHOHHYIO HarPy3Ky
1.4
DNEeKTPOTruIpaBINIECKIE
CIIeIsIIUe IPUBOJEI C
MEXaHUUYECKOH 00paTHOMI Ionck
CBSI3BI0 T10 TIOJIO’KEHHIO JIOTIOJTHUTEJILHON [Tposepka
CxeMa ¥ MPUHIMI ACHCTBHSA UH(POPMAIIH 1O BBIITOJTHEHUS U K-3.1. TIK
OI'CII ¢ MmexaHU4eCcKOM 3a/laHHON TeMe 3aluTa 32 HIZ 33
00paTHO# CBS3BIO 1O IMoaroroBka 11a00paTOPHBIX - '
nonoxenuto. O nabopaTopHOMY pabor.
JOOPOTHOCTH MO CKOPOCTH 3aHSTHIO.
OI'CII ¢ MexaHU4eCcKOM
00paTHOH CBS3BIO 110
TMIOJIOKEHUIO
1.5 OcoOeHHOCTH 3aLTUTHI IMouck
anementoB OI'CII ot JIOTIOJTHUTENLHOU [TpoBepka
3arps3HEeHUH UHPOPMAIIH 1O BBIITOJTHEHUS U
. MK-3.1, K-
3amuTa 3nementoB D' CIT 3a7laHHO TeMme. 3alIUTa 32 NK-3.3
OT MEXaHWYECKHUX YaCTHII. IMonroroska 11a00paTOPHBIX - '
KoHcTpykTHBHBIC nabopaTopHOMY pabor.
0COOEHHOCTUTHIPOOAKOB. 3aHATHIO.
1.6 IIpoexTupoBanue
THPOMEXaHUYECKOU
CHCTEMBI
ITposepka
dopmupoBaHue [Tounck
. N BBITTOJTHEHUS U
KOMITOHOBOYHBIX PEIICHHUH JIOIOIHUATEILHOMN I1K-3.1, T1IK-
10 8 3alIUTa
THIPONPHUBOAA. uH(popMaIHy 10 3.2, TIK-3.3
N 1ab0paTOPHBIX
Onpenenenue MpUBEICHHBIX 3aJJaHHOH TeMe aGoT
MapaMeTpoB T'MIPOIPHUBOLIA p )
U Hecylel cu-
CTEMBI.
1.7 OcHoBbl
MIPOCKTUPOBAHNUS
THIPOCUCTEM MaIlInH
OyHKIUH THAPOCHCTEMBI H
TIOPSJIOK ee
MIPOEKTUPOBAHUSI. Iouck
Ilonydenue JIOTIOTHUTEIHHON [Iposepka
MPUHIMITHATEHON UHPOPMAIUH O BBITTOJTHCHUS TK-3.1. TIK
THIPOCXEMBI U PACUETHI 10 3a7aHHOI TeMe 3aIuTa L
3.2, TIK-3.3
BBIOODPY Odopmienne 11a00paTOPHBIX
T'unpoobopynoBanusi. nabopaTtopHOH pabor.
Br160op snemMeHToB paboTHL.
rugpocucteMsl. Ternosoit
pacyeT rUIpOCHCTEMBI.
Br160op Tpy60onpoBo0B.
JluHaMUYeCcKHe pacyeThl
THIPOCUCTEM
1.8 IIpoexTupoBanue [Touck [IpoBepka K-3 1. TIK
TUAPOMEXaHUYECKON 2,5 | monmonHuTENHLHOU BBIIOJTHEHHS U 32 1_[}2 33
CHUCTEMBI HH()OPMALIIHUTIO 3ammTa - '




dopmupoBanue
KOMITOHOBOYHBIX PEIIeHHH
THAPOIPUBO/A.

3aJIaHHOM TeMe

Odopmnenue J1a00PaTOPHBIX
Omnpenenenue TpUBeISHHBIX .
apaMeTpoB THIPONIPUBO/IA #abopatopHoii pagor.
P Po porp paboTsI.
U Hecylie cu-
CTEMBI.
1.9 OcHoBEI
MPOCKTHPOBAHUS
THIPOCUCTEM MAIIuH
OYHKIUH THAPOCUCTEMBI H
TOPSTIOK ee
MPOEKTUPOBAHUSI. [Monck
o ITposepka
Tonyuenne JIOTIOJTHUTENIEHOM
HNPUHIUTTHATEHON uH(OpMaIH 110 BBIIOHCHHA
rI/II)zL OCXEMBI U PacyeThI 10 2 3a7]aHHOH TeMe TPAKTHHACCKOro TIK=3.1, TTK-
P p 3a7aHus. 3amura 3.2, T1IK-3.3
BBIOODY Odopmnenue
9 71ab0PaTOPHBIX
TUAPOOOOPYIOBAHHS. JTabopaTOpHO aGor
Br160p 35eMeHTOB paboThL. P ’
rupocucTeMsl. TermoBoit
pacdeT rHAPOCHCTEMBIL.
Bri6op TpyO60onpoBoI0B.
JuHammaeckue pacyeTs 10
TUAPOCHCTEM
1.10 YcroitunBocTh
TUAPOMEXAHUUYECKUX CHCTEM
ObecnieueHne yCTOHUYMBOCTH IMouck
JBIDKSHUSI padOYNX OpraHOB JIOTIOJTHUTENEHOM IpoBepka
MAIlFH € THAPOTIPHBOJIOM. uH(OpMaIH 110 BBIITOJTHEHHS 1
. IIK-3.1, ITK-
Crabunmzanus 1 4 3aaHHOH TeMe 3aIuTa 32 IK-3.3
THIPOCHUCTEM. Odopmienue 11a00paTOPHBIX - '
Crabunmm3arust 71a00paTOpHOI pabor.
HEYCTOHYUBBIXKOHTYPOB paboThL.
ruapocucteMsl. Cresiue
TIPUBOIBI
HWroro no pazaeny 28 28 145
Hroro 3a cemectp 28 28 145 3a4ET
Hroro no aucuuruinae 28 28 145 3a4eT




5 O0pa3oBaTeIbHBIETEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOaBaHUH JUCIUTUIMHBI UCTIOIB3YIOTCS TPaIUIIUOHHAS
Y MOZYJIbHO-KOMIETEHTHOCTHASI TEXHOJIOTHH.

Ha 3ansTusax npenycMaTpuBaeTcst HCIOIb30BAHUE SIICKTPOHHOTO
JEMOHCTPAIMOHHOTO y4eOHOT0 MaTepHaa, COJIEpHKAaIIEro CI0KHbIE CXEMbI, TAOIUIIbI U
MaTeMaThdeckue Gopmynbl. MyiabTUMeaniiHOE 000pyI0BaHNE MOXKET OBITh NCIIOIH30BAHO
TaKXXe U CTyIEHTaMH JJIsl IEMOHCTPAILIUH PE3YIbTATOB BHIIIOTHEHHUS JTA00PATOPHBIX paboT.

Jlexuu mpoXoAAT KaK B TPAJAULMOHHON (hopMme, Tak U B (hopme JIeKnu-
nH(pOpMaIKY, KOTOpasi OPUEHTHPOBAHA HAa U3JIOKEHUE M OOBSCHEHNE CTYIEHTaM HAyYHOH
nH(pOpMaINY, TTO-JIEXKAIIEH OCMBICIICHUIO M 3aIOMUHAHUIO, a TAKXKE B (POPME JICKIIHIA-
KOHCYJIbTAIIHH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BhIAACTCS CTYACHTAM JUIs
CaMOCTOSITENILHOT'O U3YyUEHHsI, U151 TIOJ-TOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JICKIIUs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

1. B yueOHnoM mporiecce npexycMOTpeHb! 3aHATHS B (hopMe pa300pa KOHKPETHBIX
CHUTYaIMi{, CBSI3aHHBIX CO CJIE/ISAIINM TUIPOITHEBMOIIPHBOIOM.

2. Hcnonp3oBanue B yueOHOM nporecce BupTyansHoro madoparopHoro npakTukyma
0 pa3zenaM TeXHUYECKOH THPOMEXaHHKH.

3. IIpu npoBeneHn 1a00PaTOPHBIX pabOT PacCMaTPUBAIOTCS TECTHI IO pa3JiesiaM B
MHTEPaKTUBHOI hopme.

4. YacTp 3aHATHUI JTEKIMOHHOTO TUIA IPOBOASTCS B BUJIE MIPE3CHTAIIHH.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4ar0IHXCH

[IpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEIeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOonMuecKkoe M UH(pOpMALIMOHHOE 00ecTiedeHHe U CUMILTUHBI

a) OcHoBHasLIMTEpaTypa:

1. ITamkos, E. B. Cnensuiyrie npuBoabl IPOMBIIUIEHHOT'O TEXHOJIOTHUECKOTO
obopynoBanus : yuebnoe nocodue / E. B. [1amkos, B. A. Kpamaps, A. A. KaGanos. — 2-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2015. — 368 ¢. — ISBN 978-5-8114-1848-0. —
Texcr : anexTpoHHbI // JIaHb : 31eKTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/61367 (mnata obparenus: 09.06.2020). — Pexxum qocTyma: ajist
aBTOPU3. MTOJIb30BATEIEH.

2. PacueT ¥ npoeKTHUpPOBaHUE HIIEKTPOTUAPABIMUYECKIX CHCTEM U 000py10BaHHUS
TPaHCIOPTHO-TEXHOJIOTUYECKUX MaIIuH : yueOHuk / B. B. Jlo3oseukuit, E. I'. Komapos, I'.
. Konapanuenko, B. I1. Myparues ; non penakuueit B. B. Jlozoseukoro. — 2-e u3f., ucnp.
— Cankr-IlerepOypr : Jlanb, 2017. — 420 c. — ISBN 978-5-8114-2101-5. — TekcrT :
9JIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/92616 (nata oopammenus: 09.06.2020). — Pexxum goctyma: st
aBTOPH3. NIOJI30BATENIEH.

3.Ky3nenos, B. B. ['mapaBnvka u OCHOBBI THIPO- U THEBMOIIPUBO/IA : y4eOHOE
nocobue / B. B. Ky3nenos, K. A. AnanbeB. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa,
2013. — 221 c. — Tekcr : 2neKTpOHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/69471 (nara obpamienus: 09.06.2020). — Pesxxum gocryma:
JUIsl aBTOPHU3. MOJIB30BATENEN.

0) JonosHuTeABbHASIIMTEPATYPA:



1. Huxutun A. A. YpaBieHHe TEXHUYECKUMHU cUcTeMaMu: Yueb. mocodue / A. A.
Huxkutun Kpacnospck: COY, 2007. 145 c.

2. 'maponpuBo ¥ THAPOMHEBMOABTOMaTHKa cTaHkoB /Penoper; B.A., Ilequenko
M.H., ITnuko M.H. u np.—K.: Buma mxk.,1987. — 375 c.

3. Viersma T.J. Investigation into the accuracy of hydraulic servomotors // Philips
Res. Reports 1961, 16, p. 507-596, 1962, 17, p. 20—78.

4. Tymapkud M. M. I'unpaBnuueckue ciensaimue npuBoasl.—M.: MammHocTpoeHue,
1966. — 296 c.

5. Kopo6oukun b.JI., Tuxenko B.H. 'mapaBnudeckas ciensiasi cuctema ¢ o0paTHoOi
CBsI3bI0 10 Harpy3ke. //[IHeBMaTuka u ruapaBnuka. [IpuBoJIbI U CUCTEMBI YIpaBiIeHHU.— M.
Marmmnoctpoenue, 1978. — Boim.5. — C.158-167.

6. Tuxenko B.H. IloBblieHre TOUHOCTH T'HIPOKOIIMPOBATILHON CUCTEMBI
MPELU3NOHHBIX TOKAPHBIX CTAHKOB // MeTtaiuiopexyiiye cTanku: Pecr. MexBe/1. HaydHO—
TexH. c0., 1983. — Boim. 11.

7. Tuxenko B.H., I'nattok A.Il., Bonkos A.A. Mcnonp30BaHue MHTErpaIbHBIX
OLIEHOK KauecTBa MpU pa3paboTKe CAEIANINX THAPOIIPHUBOIOB C OOPATHBIMH CBS3SIMU 1O
Harpy3ke // Tpyabl MexXTyHapoIHON HaydHO—TexHUYeckoi koHpepermmu, K.; HTYY KIIN,
1998. — Toml.

8. Ilanapun I'. M. Pacuér nuHaMu4ecKux XapakTepUCTUK CUCTEM YIIPaBJICHUS C IIPH-
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9 MaTtepuajJibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MarepuanbHO-TeXHUYECKOe 00eCieYeHNnE TUCIUIUINHBI BKITIOYACT:

1. Y4eOHble ayIuTOPHH s TPOBEICHHS 3aHITHI JICKIIMOHHOTO THTIA:
MYJIBTUMEIMIHBIC CPEIICTBA XPAHEHHS, TIEpeJadll 1

npe/ICTaBICHUs] HH)OPMALTUH

2. Y4eOHble ayJUTOPUH JJIS IPOBEICHHS NPAKTHYCCKUX 3aHATHH, TPYMIOBBIX H
WHIUBUIyIbHBIX KOHCYJIBTAIIUM, TEKYILEr0 KOHTPOJIS U

POMEKYTOYHOM aTTECTAIMKU: IEPCOHANBHBIC KOMITbIOTEpHI ¢ makeToM MSOffice,
BBIXOZIOM B MIHTEpHET U ¢ JOCTYIIOM B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIEHYIO
Cpeny yHUBEpCUTETA

3. AyIuTopuu JUIs CAMOCTOSTEILHOM PabOThl: KOMIIBIOTEPHBIC KIIACCHI; YATATbHBIC
3a11bl OMOJIMOTEKH: TEPCOHANIBbHBIC KOMIIbIOTEpHI ¢ TakeToM MSOffice, BbI-

X0710M B IHTEpHET U ¢ JI0CTYIOM B 3JICKTPOHHYIO HH(OPMAIIUOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

4. ITomerenune st XpaHEHHsI U TPOPHIAKTHYECKOTO 00CITy)KUBaHUSI Y4€OHOTO
obopynoBanusi: CTe/UIaXu IJIsl XpaHSHHS YIeOHO-HATIISTHBIX TTOCOOHIA 1

y4e0HO-METOINYECKONTOKYMEHTALIUH.



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE 0OecTiedeHHe CaMOCTOATEILHOI padoThI

[To qucumtuimbe «IIpoeKTHpPOBaHUE U pacyeT CIESAIINX CUCTEM THIPOTPUBOJIOB TOPHBIX
MaIuH 1 000pyI0BaHUs» MIPETyCMOTPEHA ayTUTOPHASL U BHEAYIUTOPHAS CAMOCTOSITeNIbHAs
paboTa 00y4aroUUXC.

CamocrostenpHas paboTa 10 OCBOCHHUIO TUCIUIUIMHBI HEOOXO0IMMa /ISl YTITyOIeHHOTO
u3ydeHus Mmarepuaia Kypca. CamocTosiTenibHas paboTa CTYACHTOB periiaMeHTUpyeTcs rpadguxkamu
y4eOHOro mporecca 1 CaMOCTOSTENIbHON pabOTHL.

CamocrosTensHas pa60Ta CTYACHTOB COCTOHUT U3 CICAYIOMIUX B3aUMOCBA3aHHBIX JacTew:

1) U3yueHue TeopeTHUecKoro Marepuaia B popme:

e (CamocTosATeNbHOE U3YUYeHHE YYeOHON U HAYYHO JINTEPATYPhI 10 TEME

e [louck pnomosHMTENnbHON wuHGOpMauu 1o TeMme(pabora ¢ OubIHorpaduuecKkum
MaTepHalaMH, C AIEKTPOHHBIMU O6ubaroTeKaMu u 30P,
nH()OPMAMOHHO-KOMMYHHKAIIMOHHBIEC CeTH MHTEpHET).

OcrtarouyHble 3HAHUS OTIPENEIAIOTCS PE3YIbTaTaMH CAA4YH 3a4eTa.

2) HOILFOTOBKa K IPAaKTUYCCKHUM 3aHATHUAM U BBIIIOJHCHUC NTPAKTUICCKHUX pa60T
CamocrosTensHas pa60Ta BBIITOJIHACTCA CTYACHTAMH Ha OCHOBC y‘I66HO'MeTOI[I/I‘ICCKI/IX
MaTCpPHUAJIOB JUCHHUIIINHBI.

ITpumepHBbIe 3a1aun:

3anaya 1. B 1ByXCOmIOBOM IMAPOYCUIIUTETIE

3acJIOHKa MepeMenieHa B CTOPOHY OJTHOTO U3 COTUT Ha it 4y
BenuurHy h OT cpenHero monoxenwus hy, uem BbI3BaH ) ==H]
nepenaj JaBieHus Ap Ha TopLax = % Ve e
pacnpeaenuTenIbHOro 30J10THHKA U, KaK CIEJICTBUE rf'g\: = i /)" w
3TOTr0, €ro MepeMelieHne I' 0T HeHTpaIbHOTO 1 -£—»
nonoxenus. CauTasi, YTO CHIIBI AaBJICHHUS HA TOPLIAX B
30JI0THMKA YPAaBHOBEUIMBAIOTCS TOJIBKO MPYKUHAMH, B e e S5
OTIPENIENUTH X, €CITH JABJICHUE MU TAHUS 1 .
TUAPOYCWINTENSA P1 =610° Ia u nepeMelIcHue Ly k
3aciouku h = 0,5h,.
XKecTkocTh KaXx 01 U3 PYXKHUH 3010THUKA ¢ =130 o = ¢
H/mwM, ero nuametrp D = 10 mm. e

108 e ¥ 1

Pacxon uepes cormio onpeaensrTs no Gpopmymne e
LA

8 wudpoyunurdp

2p
Q = ypmdy (hg —h) P

r7ie o - K03 UIMEHT pacxoia COIuIa; P - TaBJICHUE MepeJl COIUIOM; P - INIOTHOCTD KHUJIKOCTH.



3agaqy pemnth s cinydas, koraa ndohg = nd®1/4 1wy = pp, e pi, - K09 UIMEHT pacxoma
BXOJIHOTO JIPOCCEIBHOT0 OTBEPCTHSA U 01 - ero quamerp.

3agaua 2. PaGouas *KUAKOCTh NOJAETCS K TUIPOYCUITUTEIIO TUIIA COILIO-3aCTIOHKA MO
MTOCTOSIHHBIM I[aBJIeHI/IeM Po=10 MIla. KomaHHBIHi 371IEMEHT THAPOYCUITUTENS BKIIIOYAET

N » MOCTOSIHHBII APOCCEIIb B BUJC JKUKIIEPA dl =3MM U

SR ﬁ - perynnpyeliﬂ)m ApOCCEND B BHJE COILTA d2=2mm ¢
— — i MOJIBUYKHOM 3aCIIOHKOM Ha BhIxoJie. JlaBleHne p, B Kamepe
5 E MEXy APOCCEIsIMU TIepeaaeTcs: B pabouyro MoJiIocTh
Fo b HCIIOTHUTENIBHOTO ruaporuauHapa (D= 35 mm), nmopiieHb

KOTOPOTO OTEePT Ha npykuHy xkectkocThio C =200 H/cm u

W HarpyxeH cwioi R= 7500 H.
L " Ipu usmenenun 3asopa h MEXTy COIUIOM M 3aCIIOHKOM

M3MCHSCTCS AaBJIICHUE P BbI3bIBAA CICAAIICE IICPEMEILICHUE ITOPIIH.

[TocTpouts rpaduk 3aBUCHMOCTH MEXIY 3a30pOoM h 1 CMelIeHneM S TTOPIIHS U3 KpaiHero
noJiokeHus, oreyaromero h= 0. Onpenenuts S pu h = 1 Mm.
Pacxon uepes xxuknep paBeH

M2 :
-
08 Q=
i ! r-
a6 )
04 =
/ rae 1 70,8, u uepe3 COmI0-3aciIOHKY.
02 '
Q- ™ 2P
2 2
0 01 02 03 044, 4 P
h
e ko3hdumment pacxoaa 2 3anan kak QyHKIHMS OTHOCHTEIBHOTO 3a30pa - 2 .
h
u=f -
[TocTpouTh NOMOTHUTENBHO IPaUK 3aBUCUMOCTH 2/ nns xoodduiuenta pacxona H

COILIA-3aCJIOHKH, ONIPCACTISAEMOTO U3 BBIPAKCHUA

Q, = u 7d;h Zpi
e

3agaua 3. VcnomHUTENbHBIN HMIMHAP THAPOYCHIUTENS (quaMeTp nopiunsa D1 = 60Mm 1 mroka
D, = 30 MM) HarpyxeH cuoii R = 3500 H. PaGouast sxwuaxocts (X = 850 kr/m® mogaercs B
HIDKHIOIO TTOJIOCTh IMIMHApa HacocoM H mon naBnenuem p,= 5 Mlla (monnepxuBaercs
MOCTOSIHHBIM C TIOMOIIBIO NepenauBHoro kianaxa [1K). -

KomaH1HBIH 0JHOKPOMOYHBIN 30J0THUK (IuameTp miymkepa d, = 10 Mm), yrpaBiser
MEPEMEILECHUSMH IITOKA HUJIMH/IPA ITyTEM U3MEHEHUS OTKPBITHS IUIMHAPUYECKOIO OKHA, YEPE3
KOTOPOE KUIAKOCTh IOCTYIIAET U3 BEPXHEU MOJIOCTU LIMJIMHAPA HA CIIMB.



B nopiine nuiamHApa uMEeeTcst APOCCENUPYIOIEe OTBEPCTUE
(d1 =4 mMm), 6iarogapsi KOTOPOMY MOKHO TIPH
ONPEICTICHHBIX OTKPHITUSIX 30JIOTHHUKA PEBEPCUPOBATH
JIBUJKEHHE TTOPIIHS.

3

7

AR

N
-

AN
|
e

[ocTpouTh rpahuK 3aBHCHMOCTH CKOpocTH Un

YCTAaHOBUBIICTOCA ABUIKCHUA ITOPUIHA OT OTKPBITHA X
30JIOTHHKA.

N

YKa3aTh, IPH KAKOM X ropiiess octanapmusaercs (Un = 0).

L

KakoBo Oyzaer 3HaueHue ~n Mpu 3aKPbITOM 30JIOTHUKE?

Pacxop uepes apoccenupyroliee 0TBEpPCTHE ONPEALIATh o popmyrie

IA€ Po — AABJICHUE B BEPXHEH MOJOCTH LIWIMH]PA.

Kosdduuuents pacxona npunsts 4 = #2 =0,6. Tpennem u yreuxamu B uInHApe
npeHeoperaTh.

Vkazanue. Bocrionbs30BaTbest ypaBHEHUEM PaBHOBECHS ITOPILHS:

f T (~2 2
Po 4 +R:pHZ(D1_D2)

" BBIPAKCHUCM paCXoJa XKUJAKOCTHU U3 BerHeﬁ IIOJIOCTH B 30JIOTHUK IIpeAriojaras, 4To nmopucHb
ABWIKETCA BBCPX, UMECCM

2

7D
Q0:Q1+Un 41

3agaua 4.Mexannueckas KoyiedareapHas Cug

CHUCTCMaA, ITIOKa3aHHas Ha pUC. 1. 1, COCTOMUT U3 ?Z

MPYXUHBI 1 ’KECTKOCTBIO CIIp U TUAPABIINYCCKOTO

nemngepa 2. Pabouas momane aemndepa fr,

MIPOBOJIUMOCTH JPOCCETHHOTO OTBEPCTUS 4 B

nopmHe 3 nemmdepa Kp. )

Macca noIBHKHBIX YacTeil, IPUBEICHHAS pl




K HITOKY THApaBiIrueckoro nemidepa, T. Cumy

TpeHus: FTp MeXay MOpIIHEM U KOPITyCOM

nemndepa U MEXy ITOKOM U KOPITYCOM JeMII-

depa IpUHATH MPOTIOPIIHOHATBHON CKOPOCTH UX

nepeMeIeHusI OTHOCUTEIBHO JAPYT ApyTra ¢ KO-

s urmenTom nponopuroHaasHocTH KTp (T. €.
d.

F =K %)
me = Smp g

Monyns 00bEMHOM YIIPYTroCTH
JKUJIKOCTH paBeH B .
CocTaBUTh MaTEMaTHYSCKOE ONTHUCAHUE CHCTEMBI
B (hopMe “BXOJ-BBIX01”. 32 BBIXOJHYIO BEIUUUHY
MIPUHSATH TIEpEMEIICHUE Z Macchl T. BxoaHoe
BO3JICHCTBUE HA CUCTEMY OCYILECTBIISACTCA Iepe-
MEIIEHUEM BEpXHEHN OMOpPHI MPY>KUHBI HA BEJH-

4yuHy Z1. Puc.
1.1.

3aBUCHMOCTh pacxofa *XuAKocTH Qup, IpoTeKaromei yepes qpoccesibHOe 0TBEpCTHE 4, OT
nepenaja fasjaeHus AP Ha nmopiiHe IpUHATh TUHEWHOH (T. €.

Qup =KnpAP ,

rae Kap - mnpoBoIMMOCTb IPOCCEIBHOTO OTBEPCTHS), UTO CIPABEUINBO AJIs TAMUHAPHOTO
pexxuma TeueHus. Bo3aelicTBue z1 npuaokeHo B MOMEHT, KOTia 00bEMbI XKHMJIKOCTH Ha TIOPILHE U
1OJ] TOPIITHEM OJUHaKOBbI U paBHBI VO .

CoCTaBUTh MAaTEMaTHICCKOE OTIMCAHKE U ONPEACITUTH MePEAATOUHYIO (DYHKITHIO:

a) 0e3 ydera MacChl TIOJIBIKHBIX YaCTeH, CUIIBI TPSHUS U COKMMAEMOCTH JKHUIKOCTH;

0) 0e3 ydeTa CHIIBI TPEHHSI i CKUMAEMOCTH KHUIKOCTH, HO C YI€TOM MAaCChI TIOJIBF)KHBIX YacTel;
B) 0€3 yueTa CXKMMAaeMOCTH JKUJIKOCTH, HO C YU€TOM CUJIbI TPEHUS U MACChl TIOJIBYKHBIX YaCTeH;

r ) C Y4€TOM CXKUMACMOCTHU KHUJIKOCTU, CUJIbI TPDCHUA U MACCHI ITOABUXKHBIX YyacTei.



3apaya S.I'uapaBiuueckoe yCTpOHCTBO, MOKAa3aHHOE Ha puc. 1.3, HA3bIBAIOT KaTapaKTOM U
MPUMEHSIOT B aBTOMAaTHYECKUX PETYJISATOpax /Ui OCYLIECTBICHUS U30JpOMHONM 00paTHOM CBS3H.
KaTapakt coCcTOMT U3 MopInHs 3 miomaapo fii 1 Maccoil T,MMEIOIIEero APOCCEIbHOE OTBEPCTHE 4,
IIMHAPA 2 ¥ IPYKUHBI | ®KECTKOCTBIO cIp. 3aBUCUMOCTh pacxoa xuakoctu Quap, mpore-

Karolle yepes3 ApoccenbHoe oTBepcTre 4 oT nepenana gasinenus DP Ha nopiine npuHsTH

Z) 2 4 Z 1

— \"""_

Cnp p] p2

JIMHEHHON 3

Puc. 1.3.

(1. e. Qup =KnpAP,

rzae Kap - mpoBoAMOCTb JPOCCETBHOI0 OTBEPCTHS), UTO CIPABEAIUBO JIIsl JJAMUHAPHOTO PEXXKHUMA
tedeHus. Cunmy TpeHust FTp Mexay nopuiHeM U HUIMHIPOM MPUHATH TPONOPIMOHATIBLHON
OTHOCHUTEJIbHOM CKOPOCTH UX B3aUMHOI0 NepeMeleHus ¢ Ko puureHTom
npornopunoHanbHocT KTp T. €.

dlz. -z,
F;i'i'p = K?i‘.’ﬂ [1—_]
: dt

Monynb 00beMHOM YyIPYTOCTH KUIKOCTH paBeH Bixk. CocTaBUTh MaTeEMaTHUECKOE ONMCAaHUE B
dbopme “BXOI-BBIXOJ KaTapakTa. BxoaHOE BO3/IEHCTBUE OCYIIECTBIISETCS TepemenieHnem z1
LWIMHJPA. 34 BBIXOJHYIO BEIMYHMHY IPUHATH NEPEMELICHNE Z2 TIOJIBUKHOTO KOHLIA IIPY>KUHBI C
nopiHeM. Bo3neiictBue Z1 npuiioskeHo B MOMEHT BPEMEHH, KOT/1a 00BEMBbI JKUAKOCTH B OOLIMX
HOJIOCTSAX UJIMHAPa oAnHAKOBHI M paBHbl VO . OnpenenuTs nepeaarounyto gyskuuto. Ilo-

MEPEYHBIMU pa3MepaMH MTOKA MpeHeOpeyb.

CocTaBUTh MAaTEMaTHYECKOE OMMMCAHKUE U OMPEACITUTh MePeAaTOUHYI0 () YHKIIHIO:
a) 6e3 yueTa MacChl MOJBIKHBIX YaCTEH, CHIIBI TPEHUS U COKMMAEMOCTH KU/ -
KOCTH;

0) 6e3 yueTa CUJIbI TPEHUS U CYKIMAEMOCTH JKUIKOCTH, HO C YU€TOM MacChl
MOJABHMKHBIX YacTeii;

B) 0€3 yuera C)KMMAaeMOCTH JKUIKOCTH, HO C YU4ETOM CHJIbl TPEHHUS U MacChl



MMOJABHMKHBIX YacTei;

T) C yYETOM CKUMAEMOCTH YKHJIKOCTH, CHUJIbl TPEHUS U MacChl MOJBUKHBIX Yac-
TEH.

3agauya 6. CocTaBUTh MAaTEMATHUYECKOE OMTUCAHKE B (popme “BXOMA-BBIXOA
TUAPABIMYECKOTO YCTPOUCTBA, ONMCAHHOIO B 3a1a4e 3. 3a BBIXOJHYIO BEIUYUHY
MPUHSTH [IepeMeleHre Z2 cBOOOAHOro KOHIA NpYyKuHbl. BxonHoe Bo3aelicTBre
OCYIIECTBIISIETCSl BHEIIHEHW cuiioil F, mpuitoskeHHoM K muuHapy 2 (puc. 1.4).
CocraBUTh MAaTEMaTHYECKOE OMMUCAHUE U ONPEICTUTh MepeaaTOuHy0 (QYHKIIHIO:
a) 06e3 yueTa MacChl MOJBMKHBIX YaCTEH, CHIIBI TPEHUS U COKMMAEMOCTH KU/ -
KOCTH;

0) 6e3 yueTa CUJIbI TPEHUS U COKUMAEMOCTH JKUJKOCTH, HO C YU€TOM MAaCChI
MMOJBMKHBIX YaCTEH;

B) 0€3 y4era COKMMAaeMOCTH JKHUIKOCTH, HO C YU4ETOM CHJIBI TPEHHUS U MacChl
MOJABUKHBIX YacTel;

T) C yYETOM CKMMAEMOCTH JKMJIKOCTH, CUJIbI TPEHHUS U MAacChl TIOJIBUKHBIX Yac-

Te.

3agaua 7. ['uapaBianueckas cuctema (puc. 1.5) cOCTOUT U3 HEPETYIUPYEMOTO
Jpoccerst ¢ TOCTOSSHHBIM THPAaBIMYECKUM colpoTuBieHueM R1, perynupyemoro
Jpoccest ¢ IEpEMEHHBIM THIPaBINYECKUM COIIPOTHBIEHHEM R2 M rHIpoiInHApa ¢
nopuHeM Maccol T. Ha mopuieHs ¢ 0JTHON CTOPOHBI JEUCTBYET naBiieHue P2 xun-
KOCTH, a C IpYyroi - Mpy>KMHA KECTKOCThIO crip . [opiieHs HaxoauTCs B paBHOBECHUH,
KOTI'Jla CHJIa JaBJICHUs paBHA CUJIe MPYKUHBL. Perynupys rupaBindeckoe conpoTHB-

J'ICHI/ICR2, MO>KHO U3MCHATH JAaBJICHUC P2 u Tem caMBIM BEI3BIBATH MEPpEeMCIICHUC YII



R>
p] \E_J, p2 % pa
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ITOPILIHS. -

Puc. 1.5. 'uapocucrema
[Tpu ABYOKEHUH MOPIIIHS CHITY TPEHUS MEX/TY MOPITHEM U THAPOLUIHHIPOM
HPUHATH MPOMOPIIMOHATLHON CKOPOCTH JIBUKCHUS TIOPIIHS ¢ KOAPPHUIIMEHTOM TIPO-

OPUMOHATBHOCTUKTD T. €.

ah

- M

Ei;l_) - Kiiip ?

-

Hasnenust P1 u P2 Gynem cuntaTh U30BITOUHBIMY, a JaBlIEHHE MTOCIIE BTOPOTO JPOCCEIS -
paBHBIM aTMocepHoMy Pa.

Kpowme Toro, naBienust P1 u Pa mpuMeM nocTOSSHHBIMU U MTYCTh BBIMIOJHSIETCS yCIIO-
Bue P1> P2 . CoctaBuTh MaTeMaTHUECKOE OMKUCAHUE THIPOCUCTEMBI TPU MaJIbIX OT-
KJIOHEHHSIX TIOPIITHS OTHOCUTEIHHO TOJI0KEHHUSI paBHOBECHS, IPHBECTH YPABHEHUS K
OJIHOMY ypaBHEHHIO B (hopme “BXOJI-BBIXOJ .

3a BXOJIHOE BO3JIEHCTBHE MPUHATh U3MEHEHHE T'HIPABIMYECKOTO COMPOTUBIIE-
HUSAR?2 ,a 32 BBIXOJHYIO BEIMYHUHY - IIepeMelieHre yi nopirs. [Ipu nomoxxeHun
paBHOBECHSI 3HAUEHUS IEPEMEHHBIX BEIHMUMH NPUHATH paBHbIMU: P2 P20 = monoxe-
Hue nopiHs ynyn = 0 , THAPaBINYECKOE COMPOTUBIIEHUE PETYIUPYEMOTO JIPOCCEIIS
R2 R20 =, 00beM XHJIKOCTH B THAPOIIIHHIPE U TPYOOIIPOBOIAX (MEXKIY APOCCEIIs-
MU ¥ TUAPOIMIIUHAPOM) paBHEIM V0. Moayinb 00beMHOHN YIIPYTOCTH KUIKOCTH TPH-
HATH paBHBIM Bix .

CocTaBuTh MaTeMaTUYECKOE OMMCAHUE U ONIPEACTUTH MEPEAATOUHYIO (QYHKIIUIO:



a) 6e3 yueTa MacChl MOJBIKHBIX YaCTEH, CUIIBI TPEHUS U COKMMAEMOCTH JKUIKOCTH;
0) 6e3 yJyeTa CHIIbI TPSHHSI i CKUMAEMOCTH YKUJIKOCTH, HO C YI€TOM MacChl
MMOJBMKHBIX YaCTEH;

B) 0€3 y4era C)KMMAaeMOCTH JKUKOCTH, HO C YU4ETOM CHJIBI TPEHUS U MacChl
MMOJABHMKHBIX YacTel;

F) C YYE€TOM C)KUMACMOCTH XKHUJIKOCTHU, CUJIbI TPCHHA U MACCBI ITOABHKHBIX JacTeH.

3agauya 8. CocTtaBUTh MaTEMATUYECKOE ONMCAHUE TUAPABINYECKOIO YCUIIUTE-
JIS1 C Harpy>KEHHbBIM MPY>KMHAMHU 30J10THUKOM (puc. 1.6). OnpenenuTs nepeaaTouHyro
byHkuuio. 'uapoycunuTenb COCTOUT U3 30JI0THUKA 1, IPY>KUH 2, HEPETYIHPYEMBIX

npocceneit 3, 3acioHku 4 u comnen 5. B ruapoycunuTene nepenaj 1aBaeHUs

4 IOMII

R,

B, P P

2
Puc. 1.6. 'mapoycunurens

Py= Py1 —Py», B nonoctsax A u b, Heo6xoauMmblii 17151 ynpaBieHus (epeMeleHns)

30JI0THHKOM 1, co37aeTcsl IpH OTKJIOHEHUH Ny 3aCIIOHKH OT HEUTPAIBLHOTO TOJI0XKe-

HUS BCIIE/ICTBUE U3MEHEHHs pacxoJ10B uepe3 apoccenu 3. IIpu OTKIOHEHUH 3aCIIOHKH

BJIEBO OT HEUTPAIHHOTO IOJIOKEHHUS PACCTOSHHE OT JIEBOTO COTLIA JI0 3aCJIOHKH

YMEHBIIIAETCs, & OT MPABOTO COILIA /IO 3aCIIOHKH - YBEITMIUBACTCS, YTO BENIET K

YMCHBIICHUIO pacxoaa KUJKOCTU Y€pe3 JICBOC COILIO, YTO, B CBOIO OUCPCAb BCACT K



YBEJIMYEHUIO JABJIEHUS MTOCIIE JIEBOTO APOCCENS U YMEHBIICHUIO JaBICHUS MTOCIIE
IIpaBoro Apoccens. BeneacrBue 3Toro U3MEeHeHUs JaBieHUs B JIEBOM MOJIOBUHE U -
POYCHIINTEINSI YaCTh KUJKOCTH I10CJIE JIEBOIO JPOCCENS OTEUET B MOJIOCTh A U J1aB-
JIEHUE B MOJIOCTH A YBEJIMUYUTCS, B IPABOI1 JK€ MIOJIOBUHE I'MAPOYCHIINTENS )KUKOCTb
MOTEYET U3 MOJOCTH b K mpaBoMy coruty U naBieHue B nonoctu b ymensmnresd. [log
Pa3HOCTBIO CWJI JABJICHUS B MOJIOCTAX A U b 30J0THUK HaYHET nepeMenaTbes BIpa-
BO, CKMMasi IIPABYIO IIPYXKUHY U PaCTATUBas JIEBYIO, II0KA CUJIbI 1aBJICHHUS, JEUCT-
BYIOILIME HA 30JI0THHK, HE YPAaBHOBECATCS CHJIAMH, ITPUIIOKEHHBIMU CO CTOPOHBI
npykuH. [Ipu 1BHKEHUH 30JI0THUKA HA HETO IEUCTBYIOT TAKXKE THIPOINHAMHUYECKAs
cuja U CUJia TPEHHUSI.

3a BXOJHOE BO3JEHCTBUE PUHATH OTKJIOHEHHE 3aCIIOHKH OT HEUTPAIbHOTO
IIOJIOXKEHUS, A 32 BBIXOHYIO BEJIMYUHY - IIEPEMELICHUE 30JI0THHKA.

VYpaBHEHHE TMHEAPU30BAHHON PACXOAHO-TIEPEIaIHON XapaKTEPUCTUKH YCUIIHU-

TEILHON CTYIICHU C COIIIOM-3aCJIOHKON IIPUHATDL B BUJIC

0, =Ko h —K, P,
rac Qy - pacxon )KI/I)IKOCTI/I, O6€CH€‘II/IBaIOHll/Iﬁ JIBUXXCHHC yr[paBJmeMoro 30JIOTHUKA
oT HeﬁTpaﬂbHOFO ITOJIOKCHUA, hy = OTKJIOHCHHUC 3aCJIOHKHU OT HeﬁTpaHLHOFO I10J10-
JKECHUS, Py: Py1 —Pyg - Pa3HOCTbH YIPABJISAIOLIUX AABICHUH B oJocTsaX A u b run-
poycuiuTens.
['mapoarHAMUYECKYIO CUITY, TPHIIOKEHHYIO K 30JJIOTHUKY CO CTOPOHBI IIOTOKA

KHUJIKOCTH, OOTEKAIOIIero KPOMKHU €ro OypToB, ONpeAensaTh o Gopmyiie

TJI€ Cr 5 - KOOPPHUIMEHT )KECTKOCTH M'MIPOAMHAMUYECKOM MPYKUHBI,
IIPUHSTH TOCTOSHHBIM; X 3 - CMELIEHUE 30JJ0THUKA OTHOCUTEIBHO HEUTPAIBHOTO T10-
noxenus). Cuity Tperust Fr 1 Mexay 30710THUKaMU U KOPITyCOM CUUTATh BbI3BaHHOM

KUAKOCTHBIM TPECHUEM U OMMPEACIIUTD IO COOTHOICHUTO



. dx,
'F;i'.‘p = ‘Kilip F

rae Ky -koappuiment Tpenus.

O6bemsbl nosnoctedl A u b cuntarh ogMHakoBbBIMU U paBHBIMH VY . Macca 30JI0THUKOB paBHA Ts.
Monynb 00b€MHOM YIPYTOCTH KUIKOCTH paBeH Bix .

CocTaBUTh MAaTEMAaTUIECKOE OTMMCAHKUE U ONPEACITUTh MEPEAATOUHYIO (DYHKIIHIO:
a) 6e3 yueTa MaccChl MOJBIKHBIX YaCTeH, CUIIBI TPEHHS U COKMMAEMOCTH JKUIKOCTH;
0) 6e3 yueTa CUJIbI TPEHUS U COKUMAEMOCTH >KUKOCTH, HO C YU€TOM MAaCChI
MMOJBMIKHBIX YaCTEH;

B) 0€3 y4era C)KMMAeMOCTH JKHJIKOCTH, HO C YU€TOM CHJIbI TPSHHUS U MACCHI
MMOJABHMKHBIX YacTel;

) C yYETOM CKMMAEMOCTH KMJIKOCTH, CHUJIbl TPEHHUS U MacChl MOJBUKHBIX Yac-

TEMN.

IIpumepHoe 3a1aHue no J1adopaTopHoOii padore

[TpoBectu Ha crenae HacTpolky PID- perynsrop, ucnonssys meroz 3uriepa — Hukosca.
1. YcraHoBieHue rpaHulibl yCTOMYMBOCTH 3aMKHYTOTO KOHTYpa PETyJIUPOBAHUS (IMIIUPUUYECKH ),
2. Beruncnenne napaMeTpoB PeryasTopa B COOTBETCTBUH CO CTaHAAPTHBIMU (POPMYITaMHU.

1. I'paruIa yCcTOMYMBOCTH OTPEACIISIETCS] TOCPEACTBOM P- perynsropa. Y ClIOBUEM 3TOTO
SABJISIFOTCA IMMOABJIICHHUC YCTAHOBHUBIINXCA Koje0aHuii. OTO MO3BOIAET OIpECaACIINTD

KpuTudeckuit kodddunment ycunerus Kperit 1 KpuTUdeckuil mepuo1 KoneOanust T crit (CM.

puc.).

2. KoahhuiueHTsI peryisiTopoB, UCXO/1s U3 3TOT0, PACCUUTHIBAIOTCS HA OCHOBE (POPMYII (CM.

tabm. .1).
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Koaddunments! perynstopa corsiacHo Meroay 3uriepa-Hukonca

Tunperyasitopa Boluuc/jieHHe3HAYeHUHXapPaKTePUCTHK
Kp Tn Tv Ki Kb
P 0.5-Kerit | - - - -
PD 0.8-Kegrit | - 0.12-Tcyit | - Kp:- Ty
Pl 0.45-Kcrit | 0.85-Teyrit | - Ke/Tn | -
PID 0.6:Kerit | 0.5 Terit | 0.12:Terit | Ke/Tn | Kp- Ty




Mpuioxuue 2

OueHovHbIe CpeACTBA J1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

HpOMe)KYTO‘-IHaSI arrecranusd UMCCT LCIIbIO ONPCACTINTL CTCIICHD JOCTHIKCHUSA

3aIIaHUPOBAHHBIX PE3YIbTATOB O0YUEHUS MO TUCIUIUIMHE (MOYIIIO0) 3 TIepruo1 0Oy4eHUs U
npoBoAUTCA B (hopme 3aueTa.

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHHU
NPOMEKYTOYHOM aTTecTALMU:

CTpyKTYpHBII?
JEMEHT
KOMIIETEHIH

IInanupyemblepe3ynbTaT
BIOOYUYECHHS

OneHouyHbleCpeICTBA

IIK-3 Cnocob0en pa3padarbIBaTh U J0BOAUTH J10 HCIOJHUTEIEH HAPSAAbI M 3aJaHNS HA

OCYIIECTBJICHUE ITPOCKTUPOBAHUSA U IKCIUTYAaTAIlUU 'OPHBIX MAalllUH U 060pyu03annﬂ,

KOHTPOJIMPOBATHh KA4eCTBO PadoT 1 o0ecneYnBaTh NPABUJIbHOCTH BbINOJIHEHUS UX

HCIIOJIHUTECJIAMHU, COCTABJIATDH rpa(])mm paﬁoT U NEPCIEKTUBHLIC IIJIAHbI, HTHCTPYKIUH,
CMCEThbI, 3asiBKM HA MAallIMHBbI U oﬁopy)lonamle, 3aMMOJTHATH H606XOIll/lMl)le OTYETHBbIC
AOKYMCEHTDBI B COOTBETCTBHHU C YCTAHOBJCHHBIMU (l)OpMaMI/I

[1K-3.1

[Inanupyer u
OpPTaHU30BBIBACT

3¢ heKTUBHYIO paboTy
TOPHBIX MAIllUH U
o0opynoBaHus

1. Craruueckue XapaKTEPUCTUKU
TUIPaBIMYECKUX VCIIOJIHUTENIBHBIX
MEXaHU3MOB JIPOCCEIBHOI0 PETyINPOBAHMS.
Koadduunentst MIOJIE3HOTO JEeNCTBUS
TUIPOTIPUBOJIOB c JPOCCENbHBIM
PETYJINPOBAHUEM.

JuHamuueckue XapaKTePUCTUKU

HCIIOJIHUTENIBHBIX MEXAaHU3MOB [JPOCCEIBHOTO
peryaupoBaHusl.

[IpuHnmnuaneHas u cTpykTypHas cxema OI'CII
C HEKECTKON OMOPOH.

Junamuueckue xapakrepuctuku OI'CIT ¢
HEKECTKOM OMOPOIA.

Crarnueckue xapakrepuctuku I1'CIIL.
Onncanne cxeMbl W TPUHLHIN  JIEACTBUS
AJIEKTPOTHJIPONPUBO/Ia ¢ OOPAaTHOM CBA3BIO MO
ckopocth. CBs3p Mexay anemeHtamu OI'TI ¢
00paTHOM CBA3bIO MO CKOPOCTH.

Ocob6ennoctu padotsl DI'TI ¢ 0o6paTHOI CBSA3BIO
10 CKOPOCTH Ha MHEPLIMOHHYIO Harpy3Ky
Cxema wu mnpunmun pneictus OI'CIT ¢
MEXaHUYECKOU oOpartHOU CBS3bIO o
nojoxkeHnto. O A0OPOTHOCTH MO CKOPOCTH
OI'CII ¢ mexaHn4eckoil oOpaTHOM CBSI3bIO 1O




CTpyKTYypHBIID

[Inanupyemblepe3ynbTaT

JIEMEHT OreHOuHBIECPEICTBA
BIOOYUYCHUS
KOMIIETEHIH
MTOJIOKEHHIO

10. 3amura smementoB DI'CII or MexaHWYeCcKUX
YaCTHII. KoHCTpykTUBHBIE ~ OCOOCHHOCTH
TUAPOOAKOB.

11. ®opmupoBaHue KOMIIOHOBOYHBIX PEILIEHUI
THJIPOIIPUBO/A.

12. Onpenenenre  NPUBEACHHBIX  MAapaMETPOB
TMJIPOIPUBO/IA M HECYIIEH CUCTEMBI.

13. ®yHKIIMM THUAPOCUCTEMBI M TOPSAIOK €€
IPOEKTHUPOBAHUSI.

14. [lonyyeHrne NPUHIUNHAIBLHON THUIPOCXEMBI U
pacyeTsl 10 BEIOOPY rUAPO0OOPYI0BAHHUS.

15. BeIOOp 37€MEHTOB I'MIPOCUCTEMBI.

16. TermoBoit  pacuer ruapocUcTeMbl. BrIOOp
TpYyOOITPOBOIOB.

17. JlunamMuueckue pacueTsl THAPOCUCTEM

18. Obecneuenne YCTOHYMBOCTHU JBUKEHUS
paboyuX OPraHoOB MAlIMH C TUAPOIPUBOIOM.

19. Crabunu3anus THAPOCUCTEM.

20. Crabunuzanyst  HEYCTOWYMBBIX  KOHTYPOB
runpocucTeMbl. Creasiune mpUBOIbI

21. IIpoexTupoBanue JIEKTPOrUIPABINUECKUX
CHCTEM

22. OCHOBHBIC TCHJICHIINH PA3BUTHSI.

23. IoBbIieHne qemMndupoBaHus.

24. O6BeMHOE peryIupOBaHue.

25. [TudpoBsie 37EKTPOTUAPABINYECKHE TPUBOIBI.

26. OcobenHocT CXEMBI HAIEKHOCTH
THJIPOCHCTEM.

27. TTopsimok pacueTa 6€30TKa3HOCTH THAPOCUCTEM.

28. CpenHee BpeMs BOCCTaHOBJEHUs. J{narnoctuka
Y pe3epBUPOBAHHE.

29. TpeboBaHUs K KOHCTPYKIIMH THIPOCUCTEM

30. OcoOeHHOCTH TUAPOIIPUBOIOB TOPHBIX MAIIHH
1 000pyAOBaHUSL.

31. T'maponpuBoasl  pabodyero  00OPYHAOBAHHUS
KapbepHOro  dJKckaBaropa  (CHCTEMBl ¢
Pa30MKHYTOH IHPKYISAIUEH W  O0OBEMHBIM
peryaupoBaHUEM )

32. TumponpuBonbl  Oynbro3epa  (CHCTEMBI €
Pa30MKHYTOH LUPKYISIMEH U TO3ULIHUOHHBIM
YIIPABJICHUEM )

33. T'maponpuBoab! X0JI0BOM TPAaHCMUCCUU
ITHEBMOKOJIECHOTO TIOrpy34HKa (peBEepCUBHBIE
CUCTEMBl C 3aMKHYTOM LUPKYyJSILMEH U
00BEMHBIM PETYITUPOBAHUEM )

34. T'unponpuBoabl TPY30MOABEMHOIO MEXaHHU3Ma

MOTPY304YHO-A0CTAaBOYHON MaITMHBI (CHCTEMBI C




CTpyKTYypHBIID

[Inanupyemblepe3ynbTaT

JIEMEHT OreHOuHBIECPEICTBA
BIOOYUYCHUS
KOMIIETEHIINH
3aMKHYTOM UUPKYJIALUEH, 00BEMHBIM
pErylIUpOBaHUEM U MOMYTHOM Harpy3Koi)
35. CryneH4aro-peryniupyemMble  TUIPOIPUBOJIBI
OeToHOCMecUTeNs U OyJIba03epa.
36. CryneH4yaro-perynmpyemblit THJIPOTIPUBO/L
KOJIECHOTO MOTPY34HKa.
37. CryneH4aro-peryimpyemblit TUAPOIIPUBOL
FYCEHUYHOTO  TsAraya ¢  JAMCTaHLIHUOHHBIM
yIIpaBJIeHUEM
38. Jlunamuyeckuii pacyer
CTYIEHUYATO-PETYIIUPYEMBIX THAPOIIPUBOIOB
39. OcoOeHHOCTH TTOCIIEA0BATEIHHOIO COEIUHEHUS
THJIPOABHUTATEICH B MHOTOTIOTOYHBIX
CTYIIEHYATO PEryIUpyEeMBbIX THIPOIPUBOIAX
[1K-3.2 OcymiecTBisieT Ilpumepnsle npakmuueckue F
KOHTPOJIb Ka4CCTBA | 3q0anun 0aa 3auema:
MIPOSKTUPOBAHUS u 1
SKCIUTYaTaIlH u | Cocmasumos mamemamuueckoe C,
PEMOHTa TOPHBIX MAIIH | onycanue 6 ropme P
1 0bopynoBaHHs €| “6x00-6b1x00 " cucmempl, Z
[ETbI0 TOBBIMICHUS WX . .
npugedeHHol Ha cliedyrouyell
HAJCKHOCTH
cxeme. m
3a 6vbix00Hy10 genuyuHy
NPUHAMb nepeme- 7

b

weHue maccovl m om eHeurell

cunvt F, a cuny F- 3a

b,
AL,

8X00HOe go30elcmaue.

ks

Cocmasums mamemamuveckoe

onucaue u onpeoeiums nepedamoyHyio PYHKYuio:

a) 6e3 yuema mMaccol NOOBUIHCHBIX YACMEl, CUTbL
MPEHUsL U CHCUMAEMOCIU HCUOKOCU,

6) 6e3 yuema cunbl mMpeHusi U CHCUMAEMOCU
HCUOKOCU, HO C Y4emOoM MACCbl NOOBUNHCHBLX
yacmei;

8) be3 yuema cocumaemocmu HCUOKOCmu, Ho ¢
YUemom Cuibl Mpenust U MACCbl NOOBUNCHBIX




CTpyKTYypHBIID

[Inanupyemsiepe3ynbTaT

JIEMEHT OueHouHbleCpEACTBA
BIOOYUYCHUS
KOMIIETEHIINH
yacmei,
2) € yuemom CHcumMaemocmu HCUOKOCmu, CUbl
MPEHUsL U MACCbL NOOBUNCHBIX YACHEN.
[1K-3.3: Ilpumepnvie 3a0anusn na pewienue 3a0ay u3

OdopmisieT 3asBKH Ha
MAaIlIHHBI u
o0opynoBaHue,
3aII0JIHATE
HEOOXOIUMBIE OTUETHBIE

JIOKYMEHTBI B
COOTBETCTBUU c
YCTaHOBJICHHBIMHU
dbopmamu.

npogheccuonanvnoit oonacmu

[TpuBenena cxema ruipooObEMHOIN TPAaHCMHUCCUU
I'YCEHMYHOTI'O Tsraya. Y Ka)KuTe 0COOEHHOCTH
JAaHHOW CXeMbI. BO3MOXKHOCTH PETYIUPOBKU U
HaCTPOMKH.
[IpuBenureanropuTMpacueTalMHAMUIYECKUXpacyeTa
JAHHOTOIMAPONPUBOJA.
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0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, I0KA3ATEJN U KPUTEPHH

OIICHUBAHUA:

HpOMe)KYTO'-IHaﬂ arrecTanus 110 JUCIHITIINHE ((HpOCKTI/IpOBaHI/Ie " pacyeT Ciacasanux

CHUCTEM THAPONPUBOAOB I'OPHBIX MAIlMH U 06opy11013aH1/1$1» BKJTIOYACT TCOPETUUCCKUE BOIIPOCHI,

MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJaIOIIMMUCS 3HAHUH, U TIPAKTUUECKUE 3a/1aHus,
BBISBIISIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUN U BIIAICHUH, TPOBOIUTCA B (hopMeE 3aueTa.

3a4eT no JaHHOW JUCHUIUIMHE MPOBOJMUTCS B BUJE OTBETOB HA TECTOBBIE 3a/1aHUsl. TecThl
BBIKJIQ/IbIBAtOTCS Ha noptae MI'TY.



IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTa:

«3a4TeHO» - BBICTABJISICTCS IIPU YCIIOBUH, €CIIA CTYJECHT IT0Ka3bIBACT XOPOIINE 3HAHUS
y4eOHOro MaTepuaia o TeMaM Kypca, 3HaeT OCHOBHBIE IIOJIOKEHUS IPOSKTUPOBAHUS U pacueTa
CIEALINX CUCTEM TUAPONPUBOAOB FOPHBIX MALLUH U 000PYAOBAHUS, YCTPOMCTBO U MPUHIUI
paboThl rupoanmnaparoB. Ilpu 3TOM CTyIEHT JIOTHYHO U MOCJIEI0BATENBHO U3J1aracT MaTepuall,
PacCKpbIBAET CMBICII BOIIPOCA, JAET yIOBIETBOPUTEIBHbBIC OTBETHI HA JOIOJIHUTEIBHBIE BOIIPOCHI.

«He 3auTeHo» - BBICTABISAETCS PU YCIOBUH, €CIIM CTYJICHT BJIAJCET OTPHIBOUYHBIMU
3HAHUSIMU 10 TEMAM KypCa, JA€T HEMOJIHbIE OTBETHI HAa BOIIPOCHI U3 OCHOBHOM JIMTEPATYPHI,
PEKOMEHOBAHHOM K KYpCYy.

MeToauueckue PEeKOMEHIAUHU JJIA IIOATOTOBKHU K 3a4Y€Ty

[Ipu moAroToBke K 3a4eTy y CTyJAEHTa JOJDKEH OBbITh XOPOUIMM y4EeOHMK WJIM KOHCIIEKT
JUTEpaTypbl, TPOUYUTAHHOW 1O YKa3aHUIO ITPErnojaBarelis B  TEYEHHE  CEMECTpa.
KoHcnektupoBanue JOMKHO OCYLIECTBIIATHCS OOYYAIOUIMMCSI TOJBKO JIMIb CAMOCTOSATEIBHO.
[TpocMOTp COOCTBEHHBIX KOHCIEKTOB MO3BOJISIET OOydarouiemycs ObICTPO BOCCTaHaBJIMBATH B
NaMATH COAEpKaHUE UCTOYHHUKA.

B Havane cienyer npocMOTPETh BECh MaTEpHAIl IO CIABAEMOU TUCIUIUIMHE, OTMETUTD IS
ce0ss TpyaHele Bompochl. OOs3aTenbHO B HUX pa3oOparbcs. B 3akimroueHue emie pas
1e51eco00pa3Ho MOBTOPUTH OCHOBHBIE MOJIOKEHUS, UCIIONIb3YSl MIPU 3TOM OINOPHBIE KOHCHEKTHI
nexkuuii.  Ilpum 3TOM HyX)HO 0OpaTuTh 0c000€ BHMMAaHHE Ha TEMbl YYE€OHBIX 3aHATHH,
IPOMNYIIEHHBIX CTYACHTOM 10 Pa3HbIM IPUUHHAM.

Ecnu B mpouecce caMocTosATeNbHON pabOThl HaJ MU3y4YEHUEM TEOPETHUUYECKOro MaTepuaia
WM TIPU PEILIEHUH 3aa4 Y CTYJEHTa BO3ZHUKAIOT BOIIPOCHI, Pa3pELINTh KOTOPhIE CAMOCTOSTEIILHO
HE yJaeTcs, Heo0X0AUMO 00PATUTHCS K MPETOAaBaTENI0 AJIs OJYyYEHHS Y HETO pa3bsICHEHUH Win
yKazaHuid. B cBoMX Bompocax CTYAEHT JOJDKEH YETKO BBIPAa3UTh, B YEM OH HCIIBITHIBAET
3aTpyAHEHUS, XapaKTep 3TOro 3aTpyIHEHHs. 3a KOHCYIbTalUeH cieayeT oOpamarbes 1 B ciyyae,
€CJIM BOBHUKHYT COMHEHUS B IPABWJIBHOCTH OTBETOB HA BOIPOCHI CAMOIIPOBEPKH.
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