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Pabouas nmporpamma cocrasieHa Ha ocHoBe @I'OC BO 1o HanpaBlieHHIO NOATOTOBKH
15.03.06 MEXATPOHMKA W POBOTOTEXHHUKA (yporenp OakanaBpuara) (Ipukas
Munobpuayku Poccru ot 12.03.2015 r. Ne 206)

PabGouas nporpaMma paccMoTpeHa 1 o100peHa Ha 3acejanuy Kadeapsl | OpHEIX MalliH |
TPaHCIIOPTHO-TEXHOJOTHYECKHX KOMIUIEKCOB

27.12.2019, mpoTtoxon Ne 6 M
3aB. kadenpoii A.J1. Konera

Pabouas mporpamma o100peHa METOAHUYECKON KOM HCCHEel I/II"JJ,H'I
25.02.2020 r. ipotoxon Ne 7 s
IIpencenarens [ 5.~/ _ C.E.Tappumes
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JIner akryanu3anuu padodeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OpHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTHIESCKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii AN Kousra

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AL Kousra

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AL Konbra

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapbl ['OpHBIX MALIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 . Ne
3aB. kadenpoit A.Jl. Konbra

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimszanuu B 2025 - 2026
y4eOHOM rojTy Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokomor 20 1. Ne

3aB. kadenpoit AL Kombra




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

LenstMu OCBOCHMSI IUCLHUIIIMHBI SBJISIOTCS:

- U3y4YEHHE OCHOBHBIX 3aKOHOMEPHOCTEN B3aUMOAENUCTBUS KUAKUX U TBEPJIBIX TEII;

- W3YYEHHE THUIPONHEBMATHYECKHX YCTPOMCTB M MAIMH, HCIOJIb3YIOIIUX JHEPTUIO
JKUJKOCTEH U ra30B, IPUMEHSIEMbIE B MHKCHEPHOU IIPAKTHUKE;

- HU3YYEHUE COBPEMEHHBIX CHCTEM M DJIEMEHTOB TI'MIPOABTOMATHKH, BKJIIOYAIOIIUX
NPONOPLUOHATIBHBIE M CJEIAIINE NPUBOJABI, OCOOCHHOCTH HUX MPHUMEHEHHS IPH pEIICHUH
WH)XCHEPHBIX 3a7a4;

- O3HAKOMJICHHE C pAa3JIMYHBIMH KaTajoraMyd THIPABIMYECKOr0 000pyIOBaHHUSA,
MEXYHApOJAHBIMU CTaHAAPTaMHU 10 00paboTke MHpopManuu, OPOPMICHUIO JOKYMEHTAI[MU Ha
TUpaBIM-4yeCcKoe OOOpyAOBaHHWE MpPU  IMPOECKTHUPOBAHUM  T'MJPABIMYECKUX  IIPUBOJOB
METAJITyPrUYECKUX TIPOU3BOJCTB.

2 MecTo THCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMsbl

HucuurmuimHa  ['mapaBnuvka,  OCHOBbI  (DYHKUMOHHUPOBAHMS ~ THAPOMALIMH U
THJIPaBIMYECKHAE CpEACTBa ABTOMATHKH BXOJWUT B BapUATHBHYIO YacTh Y4YeOHOrO IUIaHA
00pa3oBaTeNbHON IPOTPaAMMBI.

JUia  u3ydeHus  AMCLUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUYEHUS AUCLUILINH/ IPAKTHK:

dusuka

TexHnueckas MexaHHUKa

Maremaruka

3HaHus (YMEHUs, BaJIeHUs), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHOW AUCLUILIMHBI OyayT
HEOO0XOAUMBI JJIs1 U3yYeHUS JUCUUIUINH/TPAKTUK:

ABTOMaTH3aIUs TUIIOBBIX TEXHOJIOTMUYECKHUX MPOIECCOB (B MAIIMHOCTPOESHHH )

ABTOMaTH3aIUs TUIIOBBIX TEXHOJIOTMUYECKHUX MPOIIECCOB (B METAJUTYPIUH)

KoHcTpynpoBanue MEXaTpOHHBIX CUCTEM

[ToaroroBka K 3aIIuTe U 3aIMTa BHITYCKHON KBaM(UKAIIMOHHOW pabOThI

DJNeKTpUYecKue M THJIPABIUYECKUE NPUBOJBI MEXAaTPOHHBIX M POOOTOTEXHMUYECKUX
YCTPOMCTB

3 Komnerenuuu odyyaromerocsi, popmMupyemsbie B pe3ybTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs1) ¥ IUVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs

B pesymbrate  ocBoeHMs  IUCHMIUIMHBI  (Monyns)  «['MIpaBiuKa,  OCHOBBI
(GYHKIIMOHUPOBAHUSI TUAPOMAIIMH M THUJPABIUYECKUE CPEICTBA aBTOMATUKU» OOydarouuics
JIOJDKEH 00J1aAaTh CISAYIONIMMU KOMIIETEHIIMSMU:

CTpyKTypHBIit [Tnanupyemble pe3yabTaTbl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

ITK-1 crtocoOHOCTRIO COCTABIATH MATEMAaTHUYECKHE MOZICIIN MEXAaTPOHHBIX U pO6OTOTeXHI/I‘-ICCKI/IX
CHCTEM, UX IMOJCHUCTEM U OTACIIbHBIX 3JICMEHTOB U Monyneﬁ, BKJIrO4as I/IH(l)OpMaHI/IOHHBIe,
SJICKTPOMCXAHUYCCKHUEC, THAPABINYCCKUC, SJICKTPOTNAPABINYCCKUC, SJTICKTPOHHLIC YCTp01>'ICTBa )51
cpeacTBa BBIYMCIIMTEIIHHON TEXHUKH




3HaTh

OCHOBHBIE 3aKOHBI B3aUMOJCHCTBHS )KUAKOCTHU U Ta30B C TBEPABIMU TEIAMH;
3JIEMEHTBI U alllapaThl TUAPABIMYECKUX U THEBMATUYECKUX CUCTEM
IIPUBOJIOB;

IIPUHLHUIIBI [IOCTPOCHUS IPUHIMITMAIBHBIX CXEM I'MAPO U THEBMOIIPUBOIOB;
METO/IbI IOCTPOCHMS CUCTEM YIIPaBJICHUs TUAPO U THEBMOIPUBOJAMU Ha
JJIEKTPOPEICHHBIX AIEMEHTAX, & TAK)KE HAa CTPYHHBIX 2JIEMEHTax U Ha
rMOKOIPOrpaMMHUPYEMbIX KOHTPOJIIEPAX;

YMeTn

pelarh 3a]a4d KUHEMATUKY U JUHAMUKH JKUJKOCTH;
COCTAaBJIATH paCUYCTHBIC CXCMBbI IJIA MOACIMPOBAHUA IIPOLUCCCOB MEXAaHUKU
KHUA-KOCTH U rasa

paSPaGaTBIBaTB CHUCTCMBbI THJAPO U MTHCBMOIIPHUBOJ0OB TCXHOJIOTHYCCKUX
MalIMH 110 33JaHHBIM IHarpaMMaM IEpPEMELICHUI B COOTBETCTBUU C
KOHKPCTHBIMU YCIIOBUAMU

CaMOCTOSITENIbHO IPUOOpETaTh 3HaHUS B 00JIACTH MEXaHUKHU KUJKOCTH U
ra3a c UCII0JIb30BaHUEM y4eOHON U CIPaBOYHOM JINTEPATYPHI,
rOCyJJapCTBEHHbIX CTAHJAPTOB U HAYYHBIX MYyOJIUKaIHil;

MNPUMCHATH NOJTYUCHHBIC 3HAHMA Ha MCXKIUCHUIIJIMHAPHOM YPOBHC,
BbIOMPATh U IPUMEHATh MaTeMaTUYECKUE METObI, (PU3MUECKUE 3aKOHBI [T
PE-IICHUA NPAKTUYCCKUX 3a1a4

Bnaners

PO eCCUOHANTBHBIM S3bIKOM MPEIMETHON 00JIaCTH 3HAHMS;

OCHOBHBIMH METOJIaMHU MOJICJIMPOBAHUS MTPOIIECCOB MEXAHUKH JKHIKOCTH U
rasa;

OCHOBHBIMH METOJIaMU PEIICHHS 33]]a4 B 001aCTH MEXaHUKH KUIAKOCTH U
rasa;

METOJaMH TTOCTPOESHUS THAPABINYECKUX U MTHEBMATHUYECKUX MMPHUBOJIOB
TEXHO-JIOTHUYECKUX MAIIIWH,

METOJaMH TTOCTPOEHUSI CUCTEM YIPABIICHUS] aBTOMATHUYECKUMU JTMHUSMU U
MIPOMBIIIIJIEHHBIMUA POOOTAMU IIUKJIOBOTO, TO3UIIMOHHOTO U KOHTYPHOTO
THIIOB

METOJIaMU MPOEKTUPOBAHHUS U pacuyeTa THIPABINYECKUX U THEBMATHUECKHIX
CU-CTEM C MCTOJIB30BaHUEM MATEMATUUYECKOTO aHAN3a U KOMIIBIOTEPHOTO
MOJCIMPOBAHUS,

[TK-12 criocobHOCTBIO pa3pabaThiBaTh KOHCTPYKTOPCKYIO U MPOEKTHYIO TOKYMEHTAIIHIO
MEXaHUYECKUX, FTEKTPUUECKUX U AJIEKTPOHHBIX Y3JI0B MEXaTPOHHBIX U POOOTOTEXHUYECKIX
CUCTEM B COOTBETCTBHUHU C UMEIOIIMMHUCS CTAaHAAPTAMHU U TEXHUYECKUMHU YCIOBUSIMU

3HaTh

NMPUHOUIIBI TIOCTPOCHUA U ITPOCKTUPOBAHUA TMAPABIIMYCCKUX U
IMHEBMATHUYCCKUX MMPUBOAOB U CUCTEM YIPaBJICHUA PA3HOT'O YPOBHSA
CJIIOKHOCTH

YmMmern

CMOCOOHOCTBIO pa3pabaThIBaTh KOHCTPYKTOPCKYIO M IPOEKTHYIO
JOKYMEHTAIMI0 MEXaHUYECKUX, FTIEKTPUUECKUX U AJIEKTPOHHBIX Y3JIOB
MEXaTPOHHBIX U POOOTOTEXHHUUYECKUX CUCTEM B COOTBETCTBHHU C
MMEIOLUMHUCS CTaHJapTaMU U TEXHUYECKUMH YCIOBUIMHU

Brnaners

HaBBIKAMHU pa3padaThIBaTh KOHCTPYKTOPCKYIO U MPOEKTHYIO JTOKYMEHTAIIHIO
MEXaHUYECKUX, MIEKTPUUECKUX U IJIEKTPOHHBIX Y3JI0B MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM B COOTBETCTBUU C UMEIOIIUMUCS CTaHAapTaMHU
U TEXHUUYECKUMH YCIOBUSIMU




4. CTpyKTYypa, 00bEM U colep:KaHue TUCIUIIIHHBI (MOXYJIsT)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTakTHas pabora — 21,6 akas. 4acos:
— aynutopHas — 18 akaj. gacos;

— BHeayauTOpHas — 3,6 akaj. 9acoB

— camocTosTenpHas padora — 217,8 akaj. dacos;
— IOJITOTOBKA K dK3aMeHy — 8,7 akaj. yaca
— IOJITOTOBKA K 3au€Ty — 3,9 akan. yaca
dopma aTTecTalyu - 3a4eT, SK3aMeH

AynuTtopHas § 5
KOHTaKTHas =| 5 Bun Dopma Tekywero
=
5] KOHTPOJIA Ko
Pasznen/ tema pabora = 7l camocTosTen p A
L NI P . YCIIEBACMOCTH U | KOMITETCH
JTUCIUTUTAHBI £ o BHOM HDOMEKYTOUHO S
Jle| na6. |[mpakr|3 5 PaBOTHI P yT
k. | 3am. |.3am. |3 'S aTTecTaluu
. . 15K
1. temal
1.1 OCHOBHEBIE CaMmocrosren Bxonnoi
¢u3nvecKkue  CBOMCTBA bHOE TECTOBBII
paboumx KHUIKOCTEH U u3ydeHue |KoHTpojb. Cmaaua
ra3os. OcHoBHbIE yueOHOM 1 | 3aaay Mo Teme
3aKOHBI HAy4YHO «KunkocTs u ee
rugpocratuku. I uapocra 05/0 mutepatypsl, | ¢usnueckue |[1K-1, 3yB
i) H V]
THKA: 1 51 0,5 | 36 |moxroroeka x| cBoiicTeay.3amu | [1K-12
nuddepeHnmranbHbIe nmabopaTopHO | Ta TabopaTOpHOH 3yB
YpaBHEHUS PaBHOBECHS MY 3aHSTHIO, paboTsI
KUJTKOCTH; OCHOBHOE nmoaAroToBka K| «IIpubopsr s
ypaBHEHUE NPAaKTHYECKH | U3MEpPEHHS
rugpoctatukd; OCHOBBI M 3aHSATHSM, | apameTpoB
TUINOCTATHUKHN nﬂﬁﬂTﬂ C KUITKOCTHU U
1.2 MunponuHammka: Mok Craya 3a7a4 1o
KMHEMAaTHuKa >KUJIKOCTH, Teme Pexxumbl
JIOTIOTHUTEITh
BH/TBI JIBUKCHUS o JIBUKCHHS
KUJKOCTH, 3aKOH xuakoctu. Tect
uH(popManun
COXpaHCHHUS MAacCBhlI, . 2. 3amuTa
10 33IaHHON .
ypaBHEHUE ene nabopatopHoit
TeM
HEpa3phIBHOCTH. ab0ThI
pasp 0,5/0, IToaroroska P IK-1,3y
OCHOBBI JUHAMHAKHU 1 0,5 130 «Pu3nyeckue
SU K . IK-12 yB
KHUJIKOCTH. Pexumbl CBOWCTBA
1a00paTopHO
JOBUKEHHUS  KHJIKOCTH. KUTKOCTI.
MY 3aHSTHIO.
OCHOBHBIE  ypaBHEHUS 3ammra
Pemenue o
THJIPOJMHAMUKA 1a00paToOpHOit
. 3a/1a4 1o
OJIHOPOJTHOM paboTsI
. TUAPOIMHAM
HECKUMAEMOHN ke «M3mepeHnune
KHUJIKOCTH. ’ THIPOCTaTUYECKO




TMouck Cnaua 3a1a4 1o
1.3 ) JIBrokeHue JOIIOJIHUTEN | THAPOIMHAMHUKE.
UICATBHOM  KUIAKOCTH, Hoit Jamura
ypaBHeHue  bepnyiu, HEbOPMAHH naGopaTopHoii
usmicckaz 110 33IaHHOM paboThl
WHTEPIIPETALS TeMe. «3yueHue
ypaBHeHus  bepnyiim. 05/0 30, | Hoaroroska PEKIMOB [1K-1, 3yB
JBmxeHue } BSI3KOM 1 ,SI/I "I 0,5 4’ < —— IIK-12
HEC)KUMaeMOu jaGopaTopHo|  AKHIKOCTIY. 3yB
JKUJIKOCTU. Y PaBHEHUS My SAEATHIO, Tecr 5. Craua
Haspe-Ctokca. Pewweiie 337184 110
MomHocTh IOTOKA. sama o | THAPABIMYECKOM
JIB>KEeHUE KUIKOCTH TIO FHAPOHAM y pacuery
TPyOOIIPOBOIAM. ke, TPYGOMPOBOJIOB.
Cnaua 3a7a4 1o
14 VcTeqeme Pemenue |runmpaBiudyeckom
KUJIKOCTH yepes 3aiat 1o Yy bactery
HACAIIKL. 1 0,5/0, 05 |35 ruzpasiauyec | pyoomnposogos. | I1K-1,3
TnapasiiceKuii yaap 5 U KoMy pacuety|3ammura a pabotsi| [IK-12yB
I — TpyOompoBoj| «McreueHue
OB. YKUJKOCTH 4epe3
HACaJIKH).
Hrtoro no pasageny 4 1221 2 131
HToro 3a cemecTp 4 | 2721 2 (131 3a4eT
2. TeMa 2
2.1 Tuapo " ITouck 3ammra
TIEBMOAIAPATH. AOMOIHUTENE | jaGopaTopHOi
VCnoBHBIE 0003HAYEHHS. Hou paboTsI:
3HepFOO6CCHC‘ICHI/Ie. 0.5/0 HH(bOpMaHH\I’/I «HccnenoBanne HK-]_, 3yB
DHepPreTHIECKUii 0,5 05 ’SI/I '] 15 | HO 3aMaHHON | pacxonmHol [K-12
OaraHc. Paboune Teme XapaKTePUCTHKHU 3yB
xupkoctd.  CBoiicTBa. Odopminenne | yenerymmpyenmor
[MoaroroBka  paboueit n%60paT0pH0 o Hacoca»;, TECT
CpeIbl. Pllafii(fxfi !
ITouck 3amura
29 T HAPOMAIITHHEL. ZIOTOJHUTENb nabopaTopHOI
HCTOYHMKN TIMTaHUS H Hou paboTb:
I —_— unpopmanuu | «MccnenoBanue
yCTpOiiCTBa _ T10 3aJJaHHOM paboTsI
TeMe HaIlOPHOTO }
o 05| 05 | 1111 | 15 |Oopwnerne|  wama-to: | (11500
Kmaccuukanus. Pacuer naboparopHo Cnava
napaMeTpoB U  BBIOOp I’II) 5;6;{2’; HI;ZI%TT[:C;(:H
Lgisfx,zﬁm{ Ho 3a/1a4 10 0003HAYCHHIO
TUAPABIMYEC | TOACUCTEM U

KOMV NDACHETV

DITEMEHTOR




3amura

1abopaTopHOii
paboThI
CornpotuBienue
2.3 ['uponpuBoabL. TEYCHUIO
CtpykTypa u [Touck KUJIKOCTH.
KJaccuukanus npononautens | «Mcecnenosanue
TUAPOTIPUBO/IOB. HOU XapaKTePUCTHK
['mapoanmaparypa uHpopMaun paldoThI [K-1, 3
0,5/0, . .
ynpasnenus. Tpyoonpos 0,5| 0,25 ST 15 | mo 3amanHo¥i | TpexymmHenHoro | I1K-12
OJIbl TUAPOTIPUBOJOB — TeMe PENyKIIMOHHOTO 3yB
pacueT TEeOMETPUUYECKUX OdopmiteHne | THIPOKIA-TIaHAY.
napaMeTpoB TPyO, BEIOOD nabopaTopHO Cnaua
CTaHJapPTHBIX pa3MepoB il paboThI. | MPAKTHUYECKOU
TpyO 1o Karajoram. paloThI:
Yupasnenue
yCHUIIMEM Ha
BBIXOJTHOM 3BEHE
UCTIOTHUTENLHOT
ITouck 3amura JIP
2.4 Metoauka pacuera nononautens | «MccnenoBanue
00BEMHOT0 HOM XapaKTEPUCTUK
TUAPONIPUBO/IA. uH(popManuu paboTsI
AHaMTHUYECKHE 10 33IaHHOM | ABYXJIMHENHOTO
METO/bI. TEMe peryasTopa
I'padpoananutnueckue Odopmnenne| pacxona. Cnaua TK-1, 3y
" :
METO/bI pacyera. AHaIu3 1] 025 | 1111 | 12 |MPAKTHUECKO | IPAKTHYECKOR | pyp- 'y 5
paboThl THUIPOIPUBOJIOB i paboThI: paboThI: 3vE
— MaTeMaTH4ecKoe VYnpasnenue | VYmnpaBieHue Y
MOJICITUPOBAHHE, TIOJIOKEHHEM |  TTOJIOKEHHEM
CTaTUYeCcKue U BBIXOJIHOTO |BBIXOJIHOT'O 3BEHA
DHEPTEeTHIECKUE 3BEHA WCTIOJTHUTEIBHOT
XapaKTEPUCTUKU UCTIOTHUTEIb 0
THJIPOIIPUBO/IOB HOTO MexaHu3Ma.3amno
Me-XaHHU3Ma. pHBIE U
2.5 Cucremsl [Touck Craua
yIpaBJIEHUS THAPO W AOMOMHHTENE o 6 varopmoit
[THEBMOTIPHBOAAMH. - HOM paGoTH:
ITneBmonuKka. CtpyiiHble I/IH(l)OpMaHI/I\I'/I «IKCTIepUMEHTA
aneeHThl. MemOpaHHbIe 0 33JaHHOM LHOE
DIIEMEHTHI. (JiI)omquKHe 05| 0.25 0.5/0, 516 TEMe ucenenosanue | IK-1, y
aneMeHThl. Puznyeckas : : 37 ¢dopmiieHme paGoThi MK-12y8
peanm3anys. DIEMEHTHI nav60paTopHo IUIPOTIPUBOA ¢
TUIPOABTOMATHKHU. i paboThI THPO3AMEOM
Cucremsl BBOJIA VYmpasnenue OTHOCTOPOHHETO
uHpopmanuu. CucTeMbl yCHIIMEM Ha eHCTBHS»
00paboTKu WCTIOTHUTEIb TECT
uHboDMAIINN HOM




ITouck Cpaua
JIOTIOJIHUTENb | TPAKTUYECKON
2.6 CuHTe3 cucrem Hoik pPaBOTH:
YHIpaBJICHAA unopmanuu | Iloctpoenue
EdﬂpganBOHOB- 10 3a1aHHOMI aMarpamMm
OMOHHAIHOHHBIC TemMe (GyHKIHOHUPOBA
CXEMBI yIIpaBJICHUSL. OdopmieHe Hus
MHOroOTaKTHBIE CUCTEMBI IIPAKTHYECKO | THAPOCUCTEM.
ympasienus. L{ukiossie, it paGOTHI: Jluarpamma
TTO3UITHOHHbIC 1 [TocTpoeHre | COCTOSIHUIA. [Tic-1
KOHTYPHBIE CHCTEMBI -1, 3yB
yp 1| 025 0,5/0, | 14, | nmarpamMm Huarpamma K ’ 1 2y
YIpaBICHHA AR ’ 51 | 4 |pyHkimonup [ mepemerneHmii.
NPOMBIIUIEHHBIX OBAH M 3amura 3yB
po0oToB. . THJIpOCHCTEM [ 1a00paTOpHOIL
IIponopuyonanbHbIi . lnarpamma paboThI
THAPOTPUBOL. cocrosimii. | «O3HaKOMIICHHE
Crensmmit Jluarpamma | ¢ peryJaupoBKOi
;{PJIIHPOHPHBOH- NEPEMEILEHH |  KJIAIIaHOB U
o 306014(1)1/11(311“’1- . (GyHKIIMOHUPOBA
COOCHHOCTH, TPHHIHII OdopmiteHre | HEIEM HACOCHOTO
ACUCTBUL. 71a60paTOPHO [TUAPOIIPHBOIA CO
i paboThI: CTYIIEHYAThIM
Hroro no pasueny 4 2 | 4/41 | 86,
Htoro 3a cemectp 4 2 4/411 | 86, DK3aMeH
Nroro no nucuurmae 8 | 421 | 6/411 217 3a4€T, SK3aMECH ??K -LIIK-




5 Oo6pa3oBaTe/ibHbIE TEXHOJIOTUH

Jdus  peanu3anMM  NpPeIyCMOTPEHHBIX BHMJOB y4eOHOH paboTbl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTUI B MPENOJAaBaHUU IUCLUIUIMHBI UCIOJIb3YIOTCS TpaJWLIMOHHAs,
UHTEpaKTUBHAA U MH()OPMAIMOHHO-KOMMYHHKAIIMOHHAsI 00pa30BaTeIbHbIE TEXHOJIOTHH.

Ha 3aHATHUAX IpeycMaTpuBaeTcs HCII0JIb30BAHNE 3JIEKTPOHHOI'O
JIEMOHCTPAllMOHHOI0-y4e0HOr0 Marepuaia COJEpPIKAaIero CIOXKHBIE CXEMbl, TaOMuIbl U
MarteMaTHueckue Gopmyinsl. MyabTUMEAHITHOE 000PYI0BaHUE MOXKET OBITh HCITOJIB30BAHO TAKXKe
U CTyJIEHTaMU JJIsl IEMOHCTPALUU Pe3yIbTaTOB BBIIIOJHEHUS J1a00PaTOPHBIX padoT.

1. TpanuunoHHble 00pa30BaTENbHBIE TEXHOJOTMU OPUEHTUPYIOTCS HAa OpPraHMU3aLUI0
00pa30BaTEeNLHOrO  IMpOLEcCca, MPEANOJArarollyl0 MPSAMYIH  TPAaHCIALUI 3HAHUH  OT
IpenojiaBaTes K CTyIEHTY (IMIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHHUTEIbHO-UIUTIOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas JesTeIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBUSX, KaK MpPaBUIIO,
PENpPONYKTUBHBIN XapakTep.

®opMbl yUeOHBIX 3aHATHUH € UCIIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHI:

WudopmannonHas JeKIUs —  IOCIENOBaTeIbHOE  M3JIOKECHHE Marephaia B
JUCLUIUIMHAPHOM JIOTHMKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BepOaJbHBIMU CpEACTBAMU
(MOHOJIOT IIpenoaBaTes).

[IpakTHyeckoe 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
IPEJIOKEHHOMY aJITOPUTMY.

2. VlHTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus o0pa30BaTeNbHOrO Mpolecca, KoTopas
IpeJoiaracT akTUBHOE U HEJIMHEWHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, IOCTHIKEHUE HA ITOU
OCHOBE JIMYHOCTHO 3HAYUMOIO JUIsi HHUX o00Opa3oBaTelabHOro pesyiabTara. Hapsny co
CHECIMATU3UPOBAHHBIMA ~ TEXHOJOTHSAMH  TaKOro  poja  NPHHIUI  HWHTEPAKTUBHOCTH
OpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENIbHBIX  TEXHOJOTHI.
HHTEepakTUBHOCTh MOJPAa3yMeBAET CyOBEKT-CyObEKTHBIE OTHOIIEHUS B XOJl€ 00pa30BaTEIbHOIO
npoliecca U, Kak cleJcTBre, (OpMHUpPOBaHUE CaMOpPa3BUBAIOILEHCS HH(POPMALIMOHHO-PECYPCHOM
CpEeJbL.

@®opMbl y4eOHBIX 3aHATUH C MCIOJb30BAHUEM CIELUUATN3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHI:

Jlekuust «oOpaTHOM CBSI3W» — JIEKUUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepHaja C 3apaHee
3aIUIAHUPOBAHHBIMU omunoKamu), nekuus-oecena, JEKIUA-TUCKYCCHS,
JEKIUS-TIPECCKOH(PEPEHIINS.

3. MadopmManimoHHO-KOMMYHHKAIIHOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH — OPTaHU3aIUs
00pa30BaTeNLHOrO MPOIIecca, OCHOBAHHAS HA IPUMEHEHUH CIIEIIMATU3UPOBAHHBIX POTPAMMHBIX
Cpell M TEXHUYECKHUX CPEJICTB pabOThI ¢ HH(OpMaLIUEH.

@®opMbl yuyeOHBIX 3aHATUH C HCMOJIb30BaHUEM HH(POPMAIMOHHO-KOMMYHUKAMOHHBIX
TexHoJoruil:JIekuus-Bu3yann3anus — U3JI0KEHUE COAEpKaHUsI COIMPOBOXKAAETCS Mpe3eHTallen
(TemMoHCTpalyel yyeOHbIX MaTepHuasoB, MPEACTaBIEHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WTIOCTPATUBHBIX, IpapUuecKux, ayIuo- U BUJIEOMATEPHAIIOB).

JIaGopatopHoe 3aHATHE B (popMe BUPTYaJbHON BU3yaJH3aIMM MPOLECCOB M SBICHHIHA,
MPOUCXOSAIMIUX B JKUAKOCTU U JIEATENBHOCTH C MCMHOJIb30BAHUEM CIIELUATIN3UPOBAHHBIX
POTPaMMHBIX CpE/I.

[lepennoBbie TEXHOIOTHH, IPUMEHSIEMbIE JIJIS1 JOCTHXKEHUS 00pa30BaTENIbHOM 1eNu:

1. B yuebGHOM mpolecce NpeayCMOTPEHbI 3aHATUS B (opme pazbopa KOHKPETHBIX
CHUTYAaIINi, CBSI3aHHBIX C TUAPABIMKON M THIPOITHEBMOIIPHUBOIOM.

2. Mcnonp3oBaHue B y4eOHOM IMPOLIECCE BUPTYAIBHOTO JIAOOPATOPHOTO MPAKTUKyMa T10
paszenaM TeXHUYECKOM rMApaBIuKU U TUAPOABTOMATHKH.

3. Ilpu mpoBeneHnH 1a0OPATOPHBIX PabOT pacCMaTPUBAIOTCS TECTHI MO pa3lienaM B
WHTEpPaKTUBHOU (opme.



6 YueOHO-MeTOAMUYECKOE O0ecTieueHre CAMOCTOSITEILHOI PadoThl 00y4a0IMXCA
IIpencraBneno B npusoxenuu 1.

7 OneHOYHbIE CPeICTBA ISl IPOBEeHNUS POMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCUMILIHHBI (MO1YJIs1)

a) OcHoBHAas JMTEpaTypa:

1. lomanckuii, 1.B. MexaHuka XuIKOCTH | ra3a : yaeoHoe nmocooue / .B. Jlomanckui,
B.A. HekpacoB. — Cankr-IlerepOypr : Jlanb, 2018. — 140 c. — ISBN 978-5-8114-3158-8. —
Tekcr : saekTpoHHBIH // DiekTpoHHO-OMOIMoTeuHas cucrtema «Jlamb» : [caiir]. — URL:
https://e.lanbook.com/book/110915

2. CazanoB U. U. T'mapasnuka [DnekTpoHHBIH pecypc]: yuebuuk / CazanoB U. U.,
Cxuprtianze A. I'., Usanos B. H. - M.: KYPC, HUIl UH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pesxxum noctyna: http://znanium.com/bookread2.php?book=601869 . - 3arxn. ¢ skpana. - ISBN
978-5-906818-77-5.

0) omnonHutenbpHas TuTepaTypa:

1. Jlenewkun, A. B. I'mapaBnuka u rugponHeBMonpuBo. ['mapaBivueckue MalluHbl U
TUAPOIHEBMONIPHUBO : yueOHuk / A.B. Jlenmemkun, A.A. Muxaitnun, A.A. Hleitnak. —
6-¢ m3xd., nmepepad. u gom. — Mocksa : UHOPA-M, 2017. — 446 c. — (Bsicmiee
obpasoBanue:  bakamaBpumar). —  www.dx.doi.org/10.12737/21024. - ISBN
978-5-16-011954-0. - Texkcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/548219 (nara oOpamenus: 24.10.2020). — Pexum
JIOCTYTIA: TI0 TIOATTHCKE.

2. Manwiii, B. I1. IIpaktukym no ruzapasinuke: YueOHoe mocobue / Manbiii B.I1., Macaes
B.H. - XKenesnoropck:®I'6OY BO CIICA I'TIC MYC Poccun, 2017. - 121 c. - TekcrT :
anektponHbii. - URL: https://znanium.com/catalog/product/912712 (mata oOpamieHus:
24.10.2020). — Pexxum 1oCTyMa: 1O TOAIUCKE.

B) MeTtoaudyeckue YKa3aHUs:

1.Meroauyeckue yka3zaHusi JUIsl CTYJCHTOB IO MOATOTOBKEe kK JlaGopaTopHoit pabote
pabore / coctaButenu: A. JI. Konsra, B. B. Tounnkun, B. C. be3BepxHuii ; MarHuToropckuii roc.
texHudyeckuid yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2017. - 45 c. :
WL, Tab1. - TeKcT : HermocpeICTBEHHBIH.
2.Metoanueckue yka3zaHus Ui CTYAEHTOB M0 1mojarotoske k JlabopaTtopHoii pabote padore /
cocrasurenu: A. JI. Konbra; Marauroropckuii roc. rexunueckuii yH-T um. I'. U. Hocosga. -

Marnutoropck : MI'TY um. I'. K. Hocosa, 2018. - 89 c. : un., Tabu. - Tekct : Henmocpe1CTBEHHbIH


https://e.lanbook.com/book/110915
http://znanium.com/bookread2.php?book=601869
https://znanium.com/catalog/product/548219
https://znanium.com/catalog/product/912712

r) [Iporpammuoe odecnneyenne u UuTepHer-pecypcebi:

IIporpaMmmHoe obecriedeHue

Haumenosanue 110 Ne norosopa Cpoxk nercTBUs JTMLEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
MathWorks MatLab
v.2014 Classroom |K-89-14 ot 08.12.2014 0eccpovHO
License
MathCAD v.15 166213 o1 22.11.2013 BeccpouHo
Education University
|:r|i1'inn_ -

MS Office Visio Profl;; 1557 18 o1 08.10.2018 11.10.2021
2013(ms kmaccoB)

MS Windows 7.1 159718 o1 08.10.2018 11.10.2021
Professional (st
II'TIQ{"{"I'\D\
7Zip cB000JTHO pacnpocTpansemoe [10 0ECCPOYHO
FAR Manager cB000IHO pactpocrpansemoe 110 0eccpoUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

Ha3BaHue kypca

CchUIKa

DneKkTpoHHas 0asza MEepUOJAMYECKUX W3AaHUI
East View Information Services. OO0 «MIBUC»

https://dlib.eastview.com/

NudopmannonHas cucremMa - EnuHOe OKHO
J0CTVIA K MHOODMAITMOHHEIM DECYDCAM

URL.: http://window.edu.ru/

HanunonanpHas
WH(pOpPMAIIMOHHO-AHAIUTUYECKAs CHCTeMa —

Dnr‘t‘nﬁ{‘vnfi AP 88 812l rdal ASCsAVASAA AT A ITATIANQPRATIIAC

URL.: https://elibrary.ru/project_risc.asp

[MTouckosas cucrema Akaaemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

DneKTpoHHbIE pecypchl Oubmnorexku MI'TY um.
1. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckass WHPOPMALMOHHAsS CUCTEMA
POCCHA

https://uisrussia.msu.ru

MexyHapoiHas HayKOMETpHUYecKast
pedepaTuBHas U MOJHOTEKCTOBas 0a3a JaHHBIX

vavooriy venanuii A\oh of ecioncow

http://webofscience.com

MexnyHaponHas pedepatuBHas u
IOJHOTEKCTOBAS CIDABOYHASA 0a3a JTaHHBIX

http://scopus.com

9. IlepeyeHb y4eOHO-MeTOANYECKUX MATEPHAJIOB M CPEACTB 00yUYeHH

Tun u Ha3BaHUE ayJUTOPUHU

OcHalueHue ayuTopun

YueOHbIC ayAUTOPUH IS

MynbTUMeIUIHBIE CPEACTBA XPAHEHHUS, IEPEAAUYl U




Tun u Ha3BaHUe ayJUTOPUHU

OcHaluenue ayuTopun

IIPOBEACHUA 3aHATHH JICKIIMOHHOI'O
THIIA

npeJcTaBiIeHus HHDOPMALIUU.

VYuebHble ayIUTOPUH VIS
poBeIeHUS 1ab0PaTOPHBIX
3aHATUH, TPYIIIOBBIX U
VHJUBUYaJIbHBIX KOHCYJIbTAIUM,
TEKYILEro KOHTPOJIS U
IPOMEKYTOUHON aTTecTalluu

['uapaBmuyeckue CTEHIbI.

MynbsTUMeINIHBIE CPEACTBA XPAHEHHUS, TIepeaun u
npeJcTaBiIeHus HHDOPMALIUU.

Komruiekc TecToBBIX 3ajaHuil ISl TPOBEICHUS
MIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJICH.

ITomentenus 111 caMOCTOSTEIILHON
paboThl 00yUJarOIINXCS.
KomnbroTepHslit ki1acc

[Tepconanbubie kKoMbIOTEPHI ¢ makerom MS Office,

Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ BbIX0J10M B IHTEpHET U C TOCTYIIOM B 3JIEKTPOHHYFO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[TomemeHus U1 XpaHEHHUs U
npo(HUIAKTUIECKOTO
o0cy)uBaHUS y4eOHOTO
000pyI0BaHUS

[Hkads! 151 XpaHeHus: yueOHO-METOANUECKON
JIOKyMEHTaIuH, Y4eOHOTO 000pyI0BaHUS U
y4eOHO-HaTJIAIHBIX TTOCOOUIA.




MNPUJIIOKEHHME 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs

Ilpumepnvie 3a0auu  no meme « DuzuuecKue ce0UCMEaA HCUOKOCIUY:

3anava 1. ABToksiaB o0beMoM 25,0 11 HAlOJTHEH KUIKOCTHIO U 3aKPBIT repMeTrdecku. Koo duueHt reMneparypHoro pacuiupeHus KuIKocTu Pi, ee MoIyJb

yrnpyroct K. OnpenenuTs NOBBIIIEHUE JaBICHUS B aBTOKJIaBE MPU YBEITUYCHUU TeMIEpaTypsl kuakoctu Ha BennuuHy AT. O6bemuol aedopmarueit
aBTOKJIaBa MpeHeOpeyb.

3amaya 2 (puc. 1). Onpeaenuts CKOpOCTh V paBHOMEPHOT'O CKOJIbKEHHUS TPSIMOYTOIbHOM TIIaCTHHBI (a° b -C) 10 HAKJIOHHOM TITOCKOCTH MO/ yriioM o= 12°, eciiu
MEXy MIACTUHON U TUIOCKOCTHhIO HAXOAUTCS CJIOM Macna TonmuHoil 8. Temmneparypa macia 30 °C, uIoTHOCTh MaTepuaa MIacTUHBI P.

3anava 3 (puc. 2). 3a30p MeX1y BaJIOM U BTYJIKOU
8. Jluametp Bana D, nnuua Brynku L. Ban Bpamaercs
MomeHTa M. OrpeneinTh 4aCcTOTy BpallleHHs Baa,

| 3aIO0JIHEH MAacjoM, TOJIIIMHA CJI0S KOTOPOrO paBHA
' paBHOMEPHO I10]T BO3/ICHCTBHEM BPAIIIAOIIETO
eciu Temneparypa macia pasHa 40 °C.

Ilpumepnwie 3a0auu  no meme «l uopocmamuxan:



3amaua 1 (puc.). 3akphIThIA pe3epByap 3aroJIHEH JU3EIbHBIM TOIIUBOM, TEMIIEpaTypa
kotoporo 20 °C. B BepTUKaIbHON CTEHKE - | pe3epByapa UMEETCs IPSIMOYTIOJIBHOE OTBEPCTHE
(D x b), 3akpbITOC MOTYILHIMHIPUIECKON ' KpbIIKOH. OHa MOXKET NOBEPHYTHCSI BOKPYT
FOpU30HTAJILHOU Och A. MaHOBaKyyMMET] b o I — MY noka3bpiBa€T MAaHOMETPUYECKOE JABJICHUE
Pu WM BaKyyMMeTpHUUecKoe pg. [ 1yOnHa N gt r'"fV TOIUIMBA HaJ KpbIIKoW paBHa H. Onpenenutsb
ycunue F,xoTopoe HeoOX0IuMO MPUITOKHUTH K HUKHEH YaCTH KPBIILIKH, YTOOBI OHA HE

OTKpbIBanach. CHUJION TSKECTU KPBIIIKH npeneOpeusb. Ha cxeme 1nokasaTb BEKTOPBI

JNEUCTBYIOIINUX CHJI. |

Al

N M M M N N A

ﬁ

3amauya 2 (puc.). MV BeprukanbHas UITHHIPUYECKAs! UCTEPHA C
nosrycepruuecKoit KphIIIKO# 0 CaMOro Bepxa 3amojTHeHa ’KUIKOCTBIO, TUWIOTHOCTH KOTOPOi#t p. Jramerp
muctepHsl D, BbicoTa ee numuHapuueckoii yactu H. Manomerp M "L r L MOKa3bIBACT MAHOMETPHUYECKOE IABICHUE Py

CHUITY, pa3phIBaIONIYIO IUCTEPHY MO ceueHuto 1—1.

Onpenenutsb CUITy, pacTATHBAIOIIYIO OONTHI A, U TOPU30HTATBHYIO h
{ cxeMe.

Cunoii TSKecTH KpBIILKH ITpeHeOpeub. BekTopsl cuil moka3aTh Ha




3anaga 3 (puc. ). Kpyrioe orBepctue MeXIy AByMsl pe3epByapaMu 3aKpbITO KOHMYECKOM KpbIIKON ¢ pazMepamu D H L 3akpbIThlii pe3epByap 3an0JHEH
BOJIOM, a OTKPBITHIN - )kuKkocThIO JK. K 3akpeiTOMy pe3epByapy cBepXy npucoeuHeH MaHoBakyymmerp MV, nokasplBarominii MAaHOMETPUUECKOE
JIaBIICHHUE Py WIK BaKyyM p;. Temreparypa sxuakocteit20 °C, rryounst h u H. Onpeaenuts cuity cpe3bIBaroIy0 OOITHI A, ¥ TOPHU30HTAIBHYIO CHITY,
NEHCTBYIONTYIO Ha KPbIIKY. CHIION TSKECTH KPBIIIKU MTpeHeOpeub. BeKTophl cuil moka3aTh Ha CXEMe.

Ilpumepnuie 3a0auu no meme «l' uopoounamuxka):

3agaua 1. Boja neperekaer u3 HanopHOTro 0aka, re H30BITOYHOE JTABJICHHE BO3TyXa p=03 MIla, B OTKpBITHIN pe3epByap Mo KOPOTKOM Tpyoe

MaMeTPOM d =50y, na KOTOPOH yCTaHOBIIEH KpaH. Yemy J0JDKeH OBITh paBeH K03 PUIIMEHT COTPOTHBIICHHS KpaHa JJIsl TOTO, YTOOBI PACXO BOJIBI

cocrapnsn @ =87 51/c? Bricorsr YpOBHEH Hi=1y u H2=3 \ vaecrs MOTEPIO HAMopa Ha BXOJ€ B TPYOy ¢=05 yya BBIXOJI€ U3 TPYOBI

(BHE3AMMHOE PACIIMPEHHUE).

3anaua 2. Macio BcackIBaeTCsi HACOCOM Ha BBICOTY hy, = 0,5 M 1o TpyOe quamerpom 20 MM U [uTHHOM 1,2 M, KOTOpasi UMEET JBa PE3KUX H3rHoa.
Hacoc pa3BuBaer nogauy 20 n/mMuH. Macno miotHocTh0 900 KI/M® UMeeT KMHEMAaTUYEeCKYIO BSI3KOCTh V = 4 - 107° M%/c. B 6ake JIaBJICHUE BO3/lyXa
— atMocepHoe. OnpenennuTs, Kakoi BaKyyM pasBuBaeT Hacoc. IIpuHATE U1t MaciisiHoro GuibTpa KodQQHUIMEHTHI MECTHBIX COIPOTUBICHUM (g =

6, 114 BX0J1a BO BCACHIBAIOIIYIO MOJIOCTh Hacoca Cy = 2 u Juis u3ruba BcackiBaromeil Tpyost Cysr = 0,8.

Ilpumepnuie 3a0auu no meme «l'uopaenuveckuit pacuem mpyoonpoeooos
3aoaua 1. OnipeienuTh BENUYUHY TOTEPh JaBJICHHS, BBI3BAaHHBIX MIOBOPOTOM TpyOompoBoaa auamerpoMm d = 200 mm Ha yrox o = 90°.

TpyGOIPOBO HOBBIN CTATBHOM, pamuyc oBopota R = 40 M. XKuskoe Macio mutepanbHoe(v = 14,5x10™ M/c; p = 800 kr/ m®). Pacxo xumkocTn
Q=0,5 Mc.

3agaua 2.

3anayva 4.8. JKunkocts ¢ niaotHocThio p = 900 /™M 1 BsiskocThio v = 0,01 CT HarHeTaeTcs 1Mo TOPU30HTAILHOMY TPYOOTIPOBOY AJTMHOM
L = 4 m u gquamerpom d = 25 mm. OnpenenuTh IaBlieHHE B HaYallbHOM CEYEHUH, €CIIM B KOHEYHOM CEYCHHH TPYOONpOBOJA JaBICHHE
aTMochepHoe, pacxo/ )kuakoctu Q = 6 11/c; mepoxoBaTocTh cTeHOK TpybompoBoaa A = 0,06 mm.

3adayu no pacuemy nemeHmo8 2UOPONPUBOOa



3anaua 1. s nogsema rpy3a G co ckopocthio V=0,15 M/c ucnosb3yroTcs aBa ruapouniumapa auamerpom D= 100 mm. I'py3 cmemien
OTHOCHUTEJIbHO OCH CHMMETpPHH TaK, YTO Harpy3ka Ha mToke 1ro mumnapa F1 =6 kH, a na
mToke BToporo mwiuHapa F; =5 xH. Kakum nomkeH ObITh KOA(D(PHUIIMEHT MECTHOTO
CONpPOTUBIIEHUS Apoccens &y, 4ToObl IuIaTGopMa MOAHUMANIACh O3 NepeKallMBAHUS:

J

Juametp tpydomnposoga d= 10 mwm; mioTHOCTE *kuakoctH p= 900 Kr/ne. [Torepssmu 1o

JUTMHE TPYOBI .IpeHeOpeUb.

3agaua 2. OmnpenenuTb pacxo] KHJIKOCTH, HPOIMYCKAEMbI OrpaHUYUTENIEM

pacxosa, KOTOpbIi pacCMOTPEH B 3a/1a4e § , €CJIU IMHAMUYECKasl BI3KOCTh KUJIKOCTH 4 =

0,04 [Ta-c m ee utoTHOCTE P =890 Kkr/M° Bocrionb3oBatbest (pOpMyIIOi UIs IOTEPH HAIIOpa Ha
TPEHUE MPHU TYPOYICHTHOM PEKHME
,pc lpn i
- 3z
rae D — runpaBaudeckuili AMAMETp CEUEHUS U U — CpeaHss _ CKOPOCTb.
g d
[IpyariMass ~ BMHTOBOM  KaHaJl  TUAPABIMYECKH  TJIAAKUM, F— l@_ﬂ KOA(Q(UIMEHT  CONPOTHBICHUS  TpPEHUSA
| S = R
ompeensaTh o popMyIie 1 =N
Pz Uy Fs
0,316 vD
A=-"—"=rne uucno Peitnonpaca Re=-"—.

~ 4Re v

3agaya 3. OrpaHuuuTENb pacxoja, KOTOPBIA CIYXHUT AJs aBTOMaTHYECKOIrO IMOAJAEP)KAaHHS MOCTOSHHOIO pacxoja B CUCTEME IpHU
MOCTOSTHHOM BXOJIHOM JIaBJIEHUH [, ¥ IEPEMEHHOM MTPOTUBOJABIEHUH P, COCTOUT U3 MOABIMKHOTO nopiHs 1 quamerpom D = 60 MM, nmeromero
otBepcTre 0=10MM U Harpy>kKeHHOTO MPYKUHOH 2.

[Tpu ¥3MeHeHHn MPOTHBOAABJICHUS P MOPIICHb MEPEMENIaeTCs, U3MEHssT OTKpbITHE D OKOH B Kopmyce 3 TakuM 00pa3oM, YTO Pacxo
4yepe3 OrpaHUuUTENb OCTAETCS TOCTOSHHBIM.

BbicoTa IPSMOYTOJIBHBIX OKOH B Kopiyce by =5 MM, nx cymmapHast miomams fo= 1,5 cM?.

Cumnras ycunue npyKuHbI HOCTOSHHBIM U paBHBIM R = 550 H, onpenenuts A BXOAHOTO JaBJIEHUs Macia, paBHOro P, = 15 MIla:



1. Bennuuny pacxona Q, moaaep:kuBaeMoro OorpaHuyuTeNIeM.

2. 3aBHCUMOCTh OTKPBITHS D OKOH OT MPOTUBOIABIICHHS p U BETHYUHY OTKPBITHS 1Tpu p=0.

3. MakcumabpHOE 3HaUCHHE IIPOTHUBOAABJIICHUS Pmax , HAUKMHAA C KOTOPOI'O pacxXo 4€pe3 OrpaHUuIUTEIIb 6y,Z[eT YMCHBIIATHCA.

——-é—b-ﬁ——-e-

KoadduimenT pacxoaa oTBepCTHs B MOPIIHE ¥ OKOH B KOPIYCe MPUHATH H= 0,6. ITnoTHOCTH Macia P =
3
850 kr/m”.

Vkazanue. Bocnionab30BaThCsl YCIOBUEM PAaBHOBECHS IOPILHS B CIEIYIOIEM BUJE:
D?
Ap——=R
4

rac 4 P — HIepciian ,[[aBJ'IeHI/Iﬁ o 00e CTOPOHBI OTBECPCTHA B ITOPIUIHE.

3ajauu 1o ciendmeMy IpuBOILy
3amaua 1. B 1ByXCOMIOBOM T'UapOyCUITUTEIE 3aCJIOHKA MepeMelieHa B CTOPOHY OJJHOTO M3 COILT Ha

BCIINYNHY h ot CpE€AHCTO ITOJIOKCHHA h(), 4YC€M BbI3BaH
pacnpeaciimTCIbHOIO 30JIOTHHUKA U, KaK CIICACTBUC
ITOJIOXKCHHUA. C‘II/ITaSI, YTO CUJIbI JaBJICHHA HAa TOpLAX
OIIPEACIIUTD X, €CJIN NAABJICHUC TTUTAHUS

3acionku h = 0,5hg.

XecTkocTh KaXk10# U3 IPYKHH 30JI0THUKA C
Pacxop gepes corto onpenensiTh mo popmyie

2p
Q = ppmdy(hg — h) ? ’

r7e [ - KodddumeHT pacxoa comia; p -
3amauy pemuTh I citydas, koraa zdahg =

nepenaj JasjieHus Ap Ha TopLax

3TOrO, €r0 MEPEMEIIECHNE T OT HEUTPAIILHOTO
30JI0THUKA YPaBHOBEIINBAIOTCS TOJIBKO NMPYXUHAMH,
THUIPOYCWINTENST p1 =6° 10° [a u nepemMelicHue

=130 H/mwm, ero auametp D = 10 mm.

JTABJIEHUE TIEPE]] COTUIOM; P - TUIOTHOCTb KHIKOCTH.
2

d%1/4 v puy = Yo, TIE W, - K03 dunmeHt pacxona

JPOCCEIbHOTO OTBepCTHs 1 U1 - ero Auamerp.

BXOJHOTI'O

Cnul

B 2100001117 7] v‘/:/
8 audpoqununap 3amaya 2. Pabouas ;KMaIKOCTh I10aeTCs K

TUAPOYCUIIUTCIIIO TUIIA COIJIO-3aCJIOHKA 110
MOCTOSAHHBIM JaBJICHHUCM po=10 MlIa. KOMaH,I[HBIfl SJICMCHT TUAPOYCUIIUTCIIA BKITFOYACT IMOCTOSIHHBIH APOCCCIIb




B BHJIE JKUKJIepa d; = 3MM | peryJMpyeMblii Ipoccerb B BUe coria d;=2MM C MOBMKHOM 3aCTIOHKON Ha BhIXoje. [laBlieHuE Py B KaMepe MEKIY
JpOCCEeIsIMU TIepeacTcsi B pabovyro MOJIOCTh UCIIOIHUTENBHOTO TUApoIuHApa (D= 35 MM), mopIeHs KOTOPOTO ONEPT HA MPYKUHY KECTKOCThIO C =

200 H/cm u narpyxen cwiort R= 7500 H.
[Tpu u3MeHennu 3a3opa h Mex 1y COIIOM ¥ 3aCJIOHKOM U3MEHSETCS JaBJICHUE Py BBI3bIBAs CIICSINEE IEPEMEIIICHUE TTOPIITHS.

[TocTpouTh rpadk 3aBUCUMOCTH MEXTy 3a30poM N 1 CMEIleHHEM S TIOPIIHS 13 KpaHero moJiokeHus, orsevatoriero h= 0. Onpeaenuts S mpu h

= 1 mm. Pacxon yepes XuKIep paBeH

ady |, Py =P
e Q=pm—*+ 22—
40 p

a6 . " r roe 10,8, n uepes como-3acioOHKY.

t] ] 7zd2 pK
g4 Q, =1, TZ\ 2 ;
ot , h

b 01 02 03 044y, rae kodddumment pacxoma 2 3aman kak (yHKIHSA OTHOCHTEIBHOTO 3a30pa 2 .

pu=f n

HOCTpOI/ITB JOITIOJIHUTCIIBHO rpachK 3aBUCUMOCTH 2 JJIS KOB(I)(i)I/II_II/ICHTa pacxonda H COIlIa-3aCJIOHKH,

OIPEACIIICMOI'0 U3 BBIPAKCHUA

Q, = u nd;h 2p7K
e

3anava 3. VicnonHUTENbHBIA HUIMHIP TUApoycunuTens (quametp nopuss D1 = 60mMm u mroka Dy = 30 MmM) Harpysxken cuioit R = 3500 H.
Pa6ouas sxuakocTs (P = 850 kr/M° mogaercs B HIKHIO MONOCTH WAIHHApa Hacocom H 1oz maBinenuemM p,= 5 MIla (I101ep KHBASTCS TOCTOSHHBIM C

MOMOMIbI0 IepenuBHOro kianana [1K). -
KomaHiHBIl OZJHOKPOMOYHBIH 30JIOTHUK (JraMeTp miyrkepa d, = 10 MM), ynpaBiseT nepeMenieHusIMH

IOTOKAa NUJIMHAPA IIYTEM U3MCHCHUS OTKPBITUA HUJINHAPUYCCKOro OKHA, Y€PE3 KOTOPOC KUIAKOCTH IMMOCTYIIACT U3

Dy BEpPXHE MOJIOCTH LUIMH/PA HA CIIUB.
B nopise nunuHApa nMeeTcs apoccenupyroiiee otepetre (d; =4 Mm), Garogapss KOTOpOMY MOKHO TIPH

OIPCACIICHHBIX OTKPBITHAX 30JIOTHHKA PCBEPCUPOBATHL ABUKCHUC ITOPIIHA.

¢,

R
—
AW

SN
[ =
| ]

HOCTpOI/ITL Fpa(bI/IK 3aBUCUMOCTH CKOPOCTU Yy YCTAaHOBUBIICTOCA ABUKCHUA MOPIIHA OT OTKPBITHA X

K3
N

30JIOTHHUKA.

VYka3aTp, Ipy KaKOM X IMOPUIEHb OCTaHABINBAECTCS (Url = 0). KakoBo Oyzaer 3HaueHue Uy IIPY 3aKPBITOM




30JIOTHHUKE?
Pacxop gepe3 apoccenupyroliee OTBEPCTUE ONMPEALIATh o hopmyrie

" 4€PE3 30JI0THUK

Q,= ﬂzﬂdzx\ 2 Po

e Po — JaBJICHHUC B BerHefI IIOJIOCTH TUJIMHApPA.

Kosdduuuents: pacxona npuusats 4 = #2 =0,6. TpenneM 1 yreukamu B LHIMHIPE PEHEOPErars.
Vkazanue. Boctionp3oBaTecsa ypaBHeHI/IeM PaBHOBCCHA ITOPIIHSA:

aD? T (> )
Po Tl"' R=p, Z(Dl - Dz)

" BBIPAKCHUEM pacxoda ) XUAKOCTH U3 BerHeﬁ ITOJIOCTH B 30JIOTHHUK IIpCAIIojarad, 4To INOpImCHb ABMKCTCS BBEPX, HMCCM
2

7D
Qo:Q1+Un 41

IpumepHoe 3a1aHue MO J1a00PaTOPHOIi padoTe.

[To ucXOHBIM TaHHBIM I IBYX THUIPOCUCTEM, ITOKAa3aHHBIX HA pUC. 1, ONIPEIEeTUTh CKOPOCTHBIE U CUIIOBBIE MMApaMETPhl TUAPOIMIINHIPA.
Pesynbratsl BBecTH B Tabnuily. OOBSCHUTH NOTYYEHHBIE PE3YJIbTATHI.
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PI/ICYHOK 1- FI/I,[[paBJ'II/I‘-IeCKI/Ie CXEMBbI IMOAKIFOYCHHU A THAPOLIUIINHIpA



IMPUJIOKHUE 2

OueHoYHBIE Cpe/ICTBA AJs NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOUHON aTTecTAluM:

CrpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl
oOyueHus

OrneHOYHBIC CPEICTBA

IIK-1: cmocoOHOCTBLIO COCTABIATL MaTeMaTHYECKHe MOJAC/IN MEXATPOHHBIX U pOﬁOTOTeXHI/I'—IECKI/IX CHUCTEM, UX ITOACUCTEM M OTACJIbHbIX

3J1eMEHTOB U MOYJIeil, BKiI04asi HH(POPMALIMOHHbIE, JJIEKTPOMeXaHHYeCKUe, THAPABIUYECKHUe, JIeKTPOruIpaBjindyecKue, dJJ1eKTPOHHbIE

YCTPOMCTBA M CPEICTBA BLIYUCIUTENIbHON TEXHUKHU

3HaTh

(byHI1aMeHTaJIbHbIE
HPUPO/IBI u
¢uznyeckue 3aKoHbl B 00J1ACTH

3aKOHBI
OCHOBHBIC
MCXAaHUKH, OCHOBHBLIC 3aKOHBI
TUAPOITHEBMOMEXaHUKHA n
MNPpUMCHATH HUX JISI PCIICHUA
MPAKTUYCCKUX 3aaaY,

MCTOABI TCOPCTUICCKOTO n
SKCIICPUMCHTAJIIbHOTO
HCCICA0OBaHUA JBHXCHUA

IIOTOKOB XMAKOCTHU U rasa,

obmactu MNPUMCHCHUA 3aKOHOB
MCXaHHMKHU XHAKOCTHM H Tas3a B

Hepeuenb meopemuiecCKux 6onpocoe K zauenty:

ROoo~Noa~wONE

0.
11.
12.
13.
14.

CsoiicTBa pabouux xxuakocteil. OCHOBHbIE MOHATHUS U ONPEIEICHUS )KUAKOCTH.
[I10THOCTD U ylENnbHBIN BEC )KUIKOCTH.

CkuMaemMoCTh KHUIKOCTH.

Koaddunment 00beMHOTO CHKATHS.

KoaddunmenT rennoBoro pacimpeHus.

Monyib ynpyrocTy )KUIKOCTH.

Bsa3kocTh JKUIKOCTH.

Ko duurenTt kuneMaTHuecKon BA3KOCTH KUIKOCTH.
KaBuranust >kuaxoctu, ciocoObl MpeaoTBPaAIICHHUS.
Oobnurepanus KUIKOCTH.

I'unpocraTuka, OCHOBHBIE IOHSTHS U ONIpEACTICHUSI.

[TonsTHE THAPOCTATUYECKOTO JABICHHUS.

Eaununbs! nsmMepeHns ruipocTaTH4ecKoro JaBiIeHUs.
CBolicTBa THIPOCTATUYECKOTO AABJICHUS.




CrpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

AJIIEMEHT O1eHOYHBIC CPEICTBA
oOy4eHus
KOMITCTECHIIHH
npodeccnoHanbHOM 15. TloHATHS TUAPOCTATHYECKOTO JABIICHUS: a0COIMIOTHOE, aTMOC(HEpHOE, H30BITOYHOE U BaKyyM.
JEATETBHOCTH. 16. luddepenimanpabie ypaBHeHUs Ditsiepa i paBHOBECHS KUIKOCTH.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42,

OcCHOBHOE ypaBHEHUE TUPOCTATUKH.
3akoH Apxumena.
3axoH [lackans.
MexaHu3M ¢ UCII0JIB30BAHUEM YpaBHEHUS THAPOCTATUKH, TOMKpPAT. U MYJIbTUIUIMKATOP.
MexaHu3M € UCII0JIb30BAHUEM YPAaBHEHUS TUJIPOCTATUKHU, MYJIbTUILIUKATOP.
W3mepenue naBineHus )KUIKOCTH.
PaBHOBecue XUIKOCTH B COOOLIAIOIINXCS COCYIax.
Cuna naBneHus )KUIKOCTH Ha BEPTUKAJIBHYIO CTCHKY.
Cuna naBieHUs )KUIKOCTH Ha TOPU3OHTAIBHYIO CTEHKY.
Cuna naBneHus )KUIKOCTH Ha HAKJIOHHYIO CTEHKY.
OrnpezenieHne TONMIMUHBI CTEHKH.
I'mnpoauHamuka, OCHOBHBIE ONIPEAEICHUS.
['eomeTpust MOTOKOB KUAKOCTH.
Knaccugukanus moToKoB XUIKOCTH
Pexxumel nBrkenud xxunkoctu. Yncio PeliHomnbaca.
JlaMyHapHBIN PEKUM JBUKECHUS JKUIKOCTH U €70 3aKOHOMEPHOCTH.
Pacxon u cpeassisi CKOpoCTh MOTOKA MTPU JAMUHAPHOM pEXKHUME.
TypOyneHTHBINH peKUM IBUKEHUS )KUKOCTH U €r0 3aKOHOMEPHOCTH.
3aKOH HEpPa3pbIBHOCTH MTOTOKA KUIAKOCTH.
3aKOH COXpaHEHMsI SHEPTUU IS IOTOKA )KUJIKOCTH. Y paBHEeHUE bepHyn 11 moToka
UIEATLHOU KUIKOCTH.
YpasHeHnue bepHymum 1 CTpYHKU UACAIBHON KUAKOCTH.
VYpaBHenue bepHyiuy 1715 MOTOKA peaTbHOM KHIKOCTH.
VYpaBHeHue bepHysum 1 CTpYHKU peanbHOMN KUIKOCTH.
[IpumeHeHne OCHOBHBIX ypaBHEHUHN JABHKEHUS TOTOKOB KUIKOCTH JIsl U3MEPEHUSI CKOPOCTEH 1
pacxoa0B KUAKOCTH.
I'mppocratnuecknii ynap. @opmyia XKykosckoro H.E. s runpoynapa.
CriocoObl npe1oTBpaIeH s THAPABINYECKOTO yaapa..




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

43.
44,
45.
46.
47.
48.
49.
50.
ol.

[ToTtepu Hamopa (naBieHus ), onpeaensieMbie JIMHOM TpyOonpoBoaa, popmyna Japcu.
OmnpenenieHne MECTHBIX TIOTEPh Haropa (IaBiaeHus) B TpyoonpoBoe, popmyna Belicbaxa.
Omnpenenenue noteps Harmopa (AaBiieHus) B Tpydonposoe, hopmyna Jlapcu-Beiicoaxa.
Pacuer 00111er0 CONpOTUBICHUS B IPOCTOM TPYOOTIPOBO/IE.

[TocnenoBarenbHOE COEIMHEHUE MMPOCTHIX TPYOOIIPOBOIOB.

[NapannenbHOe COSIMHEHUE MPOCTHIX TPYOOIIPOBOIOB.

Omnpenenenne NOTEPh AABICHUS B PEATbHON THAPOCUCTEME.

®opmyina Topuuemu.

HcTeuenne )XUIKOCTH Yepe3 MajIoe OTBEPCTHE B TOHKOH CTEHKE.

Hepeueub meopemuidecCKux 60npocoé K IK3ameHy.

52

53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

. JlocTOMHCTBA ¥ HEJOCTATKH TUIPOIIPUBOA.

VYcnoBHbIe 0003HaYEHUS B THAPOIPUBOJIAX.

CrpykTypa ruiponpuBoaa.

CxeMmbl ¢ 00BEMHBIM PETYIUPOBAHUEM CKOPOCTH KUAKOCTH.

CxeMbl ¢ peryaupoBaHUEM CHJIbI HCOJIHUTEIBHOIO OpTraHa;

CxeMmbl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH JKUAKOCTH.

Hacocs! rugponpuBo10B, yCI0BHBIE 0003HAUCHUS. THIIBI

I'uapoaBurarenu, ycioBHbIE 0003HAYCHMS.
['unpounnuHapsl, yCI0BHBIE 0003HAUYEHUS.

Pacuer 0CHOBHBIX TapaMeTPOB T'UAPOLMIIMHIPA.

l'unpopacnpenenureny, ycaoBHble 0003HAYEHHUS.

3arnopHbIe KJIanaHbl, YCIOBHbIE 0003HAYECHUSI.

Krnanans! naBienus, ycaoBHble 0003HAYEHHUS.
[IpenoxpaHuTenbHbIE KJIANIaHbl, YCIOBHbIE 0003HAUEHHUS.

[ToTouHbIE KIanaHbl, YCIOBHbIE 0003HAUEHUSI.

Jlpoccenu, ycinoBHbIE 0003HAYECHHUS.

['upoakKyMymnsITOpbl, YCIOBHBIE 0003HAUEHUSI.

OUIbTPHI, yCIOBHBIE 0003HAYECHHUS.

[IpubGops! KOHTPOJIS THIPONIPUBOJIA. Y CIOBHBIE 0003HAYECHHUSL..




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

71. T'unpaBnuydeckas cxema npuMeHeHus TuddepeHaIbHOr0 THAPOLMIHHIPA.

72. 'uiponpuBO 3aKpBHITON THAPOCUCTEMBI, OCHOBHOW KOHTYP.

73. T'unponpuBO OTKPBITON THPOCUCTEMBI.

74. Jloruueckue 3J1eMEHTHI.

75. Peanuzanuust noruueckux GyHKIUN B THAPO- U THEBMOCUCTEMAX.

76. [locTpoeHue cucteM yrpapieHHs] KOMOMHALMOHHOTO THIIA.

77. MeTozpl MOCTPOCHNE MHOTOTAKTHBIX CHCTEM YIIPABJICHUSI.

78. Cratuueckue  XapakTePUCTUKU  MCIOJHUTENbHBIX  MEXaHM3MOB  IOCTYHATEIbHOIO MU
BpaIaTeIbHOro ACHCTBUS: (MEXaHUYeCKasi, CKOPOCTHAS).

79. VcnonHUTENbHBIE MEXaHU3MBI C 00BEMHBIM PEr'YIIMPOBAHUEM CKOPOCTH.

80. VcnonHuTENbHBIE MEXaHU3MBI C IPOCCEITBHBIM PETYIIUPOBAHUEM.

81. [IponoprmonaibHbIC KJanaHbl, [ [puHIMIBEL paObOTHI.

82. KomnieHcarus Harpy3Ky ¢ MOMOIIBIO KIJIAITAHOB TIOCTOSTHHON Pa3HOCTH JIaBJICHUH.

83. DneKTpoHMKa yrpaBiIeHuUs A IPOIMOPIHMOHAIBHBIX KJIAllaHOB.

84. Kputepun 1 onpe/ielIeHnst TapaMeTPOB YIIPABICHUS C TOMOIIBIO TPOTIOPIIMOHATIBHBIX
KJIAIaHOB.

85. Ceproxitanansl. [IprHINTIBI paOOTHI.

86. AnnmapaTHas TEXHUKA.

87. KonTyp perynupoBaHusi.

88. BunsHue TMHAMUYECKHX CBOMCTB CEpPBOKJIAaHa Ha KOHTYP PEryJIMpPOBAHUS.

89. ®wibTpanus Ha THIPABIMYECKUX YCTAHOBKAX C CEPBOKJIAIaHAMU M TPONOPIIHOHATLHBIMHU
KJIallaHaMHU.

90. [NpumMeps! BHITTOTHEHHBIX YCTAHOBOK C UCTIOIB30BAHUEM MTPOMTOPIIHOHAIBEHBIX KIIAMTAaHOB.

91. Ilpumepsl BHINOJIHEHHBIX YCTAHOBOK C HUCIOJB30BaHUEM CEPBOKJIANIAHOB.

92. DkcmTyaTanus MPONOPIMOHATEHON TEXHUKH U CIIEASIIETO THAPOIIPHBO/A.

VYmers

—  BBITIOJIHSTH
THJIPABIINYCCKUE
pacyersl,

Ilpumepnvie npaxmuueckue 3a0anus 011 3auema:

1. JKumkocth, mMeromias ImoTHocTs 1200 KT/MS 1 TUHAMHYECKU KOA(PQOUIIUEHT BSI3KOCTH




CrpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

DIIEMEHT OLIEHOYHBIE CPEICTBA
oOy4eHus
KOMITETEH MK
3

CBSI3aHHBIE c 2-10” Ila-c, u3 6Gaka C TOCTOSHHBIM YpOBHEM | CaMOTEKOM TOCTyMmaeT B peakTop 2.
OIPEACICHNEM Onpenenurb, Kakoe MaKCHMAIbHOE KOJIMYECTBO KUAKOCTH (IPH IMOJHOCTHI) OTKPHITOM
apaMeTpoB
HOTOKOE " KpaHe) MOKET IOCTYIaTh U3 0aKa B PEakTop. Y POBEHb KHUIKOCTH B 0aKe HAXOIUTCA Ha 6 M
DOXAMOB  PaGOTHI BBIIIE BBOJA JKUIKOCTH B PeakTop. TpyOONpoBOj BBINOJHEH W3 aTIOMHHUEBBIX TPYO C
TH/IPABIINYECKHX BHYTpeHHMM sauameTpoM 50 mMm. OOmias iuHa TPyOONpPOBOAA, BKJIOYAs MECTHBIC
MalIuH C conporuBienus, 16,4 M. Ha TpyOompoBoje HMEIOTCS TpU KOJeHAa W KpaH. B Gake u
HPUMCHCHIEM peakTope IaBlIeHue aTMOC(EPHOE.
TEOPETUYECKOTO U
OKCIIEPUMEHTAILHO
ro METOJIOB v

PECSTIN.. | o
HUCCIENOBAHUS [

H=6Mm

2. TlomoOpath HEOOXOMUMBIA IUaMeTp IIMHApHYeckoro Hacaaka (u=0,82) ¢ Takum

pacdeToM, 4ToGbl Yepe3 Hero Bhrrekano 77000 kr/4 HedTH mIoTHOCTHIO 865 kr/M°. Hamop H

ITOCTOSIHHBIN U paBeH 12 M.

Hpumepnble npakmuueckue 3a0anus 0ns IK3AMeHa:

1. B nByctopoHHeM ruapounianHape nuameTp nopuHs D = 160 MM, tuaMeTpsl IITOKOB

d1=80mmMm u dz = 100 mm. [Tpu pabouem nanenuu p = 10 MIla, npotuBogaBneHny B
CIIMBHOH MOJIOCTH pyp, = 0,15 MIla n pacxone macna pabodeit monoctsio 0,1 11/c onpenennTs
yCUJIME U CKOPOCTh, Pa3BUBaeMbIe ITOKOM IIPH JBM)KEHUU BIPaBO U BiIeBO. [IpuHATH
mexannuecknit KITJ runpoummunapa 0,96; oobemabIifl — 1.




CrpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

3JIEMEHT OneHoyHble CpeaCcTBa
oOy4eHus
KOMIIETEHIIHH
_l:..._g-._._. a, ]
Brnaners METOJIaMU  MPOCKTHPOBAHHS U

pacucTa T'uApPaBIMICCKHUX u

ITHCBMAaTHUYCCKUX CUCTCM,

MMPAKTUICCKUMU HaBBbIKaMH
HUCIIOJIB30BaHUA

THAPOMCXAaHUKHA B

3JICMCHTOB
JIPYTHX

AUCHUIIIIMHAX, Ha 3aHATHAX B

AYAUTOPUH U HA IIPAKTUKCE,

Ha pucyHke mnoka3aHa ympolleHHas cxemMa OOBEMHOIo THJIPONpPHUBOJA IOCTYHATENTBHOTO
JBWKEHHS C JPOCCENBHBIM PETYIHPOBAHUEM CKOPOCTH BBIXOJHOIO 3BeHa (ITOKa), rae 1 -
Hacoc, 2 - peryiampyembii jpoccenb. [lItok ruapormmaapa 3 HarpyxkeH cuioi F = 1200 H;
muametp nopiHs D = 40 mm. [penoxpanutenbHelii knanal 4 3akpeiT. OnpenenuTs JaBjIeHue
Ha BBIXOJI€ U3 HACOCa U CKOPOCTh MEPEMEIIECHUS MOPIIHS CO ITOKOM Vy; MPH TaKOM OTKPBITUU
Jpoccenis, KOrjja €ro MOYKHO paccMaTpuBaTh Kak OTBepCTHE Iiomanpo So = 0,05 M ¢
kod¢hpunmenTom pacxona i = 0,62. [Tomaua Hacoca Q = 0,5 i/c. [TmotHOCTH )MAKOCTH p = 900
KI/M®. [Totepsimu B TpyOompoBogax mpeHeOpeub. [locTpouTh TrHApaBIMYECKYIO CXEMY,

3a/1aTh HACTPOUKY KianaH 4, cmoaenuposarh padoty I'C.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

CornacHo 3aJaHHON JUarpaMMbl IepeMelIeHHsT pa3paboTaTh CHCTEMBl ympaBieHus: 1 -
HCIIOJIb3YSl PENIEHHO-KOHTAKTHBIE CXEMBl, 2 - HUCHOJb3Ys (CUMYJSATOp) KOHTpoJulepa B
nporpamme FluidSim-H. B 3aganun: A u C — rugpoummeapsl, B — rugpomMoTop ist Bcex
BapuaHTtoB. HeuerHsle Bapuanthl 10 9: wnuwamHap C  ABYCTOPOHHErO JAEWCTBUS
BEPTUKAIbHOIO  pacnojoxkeHus. Harpyxen  Oompmmum — BecoM.  Ilpemycmorpersb
MO3ULIMOHUPOBAHHUE B TEUEHUE JJIUTEIBHOIO BpeMeHU. YeTHble BapuaHThl 10 10: muimHap
A JIBYCTOPOHHErO JEHCTBHs BEPTUKAJIBHOTO pacnojoxeHus. [IpenycmMorpers 0AMHAKOBYIO
1 OBICTPYIO CKOPOCTH NEpeMEeIeHHs KaK NPU BBIABIKEHUH, TaK U TP BTArHBaHuu.11 - 16
BapUaHThl MIPELYCMOTPETh BO3MOXKHOCTb JUCTAaHIIMOHHOIO yIpaBieHus ycunusmu B 'Ll u
MOMEHTOM B THAPOMOTOpPE B MOCJIEIHEH TpeTH BpeMeHW Lukia. Jljig Bcex BapHaHTOB
o0ecneuynTh TIUIaBHBII pPAa3roH TUAPOMOTOpAa U €ro IUIABHOE TOPMOXKEHHME, a TaKxKe
MpeAyCMOTpeTh pexkumMbl paboTel «Komanmay, «luxn», «Astomary. Ilpemycmorpersb
BO3MOXKHOCTh  d(P(EKTUBHOTO HCIONB30BAaHUS DHEPrUU  HacocoB. JloOuThea, 1O
BO3MOKHOCTH, MakcuMmasibHOro KII/I runpocucTemst.




CrpyKTypHBII

[Tnanupyemsble pe3ynbTaThl

O1eHOYHEIE Cpe€acTBa

DJICMCHT 6
KOMIIETEHIIUH 00y4YeHus
13 74
A 4 \/
° /\\ B LTI
/ : P ~
s | , ; /

16

4, I/ICXO}ISI nu3 KOHTaKTHO-peHeﬁHOﬁ CXEMBI YIIPABJIICHUA MHOTOABUTATCIIbHBIM M APOIIPHUBOIOM

ITOCTPOWTE JUArpaMMy «IepeMelleHne-mary uist 4 TuApOABUTATENIEH




CTpYKTYPHBII
PYKTYP [Tnanupyembie pe3ysIbTaThl
3JIEMEHT OrneHoOYHBIC CpPEICTBA

oOy4eHus
KOMITCTECHIIHH




0) [lopsinok mpoBeeHUs IPOMEKYTOUYHOM ATTECTANNM, IOKA3ATeJIU U KPUTEPUH OLlEHUBAHMSL:

ITpomesxyTouHas arrecTanus No AUCHUILUIMHE «[ UapaBiInKa OCHOBBI ()YHKIIMOHHUPOBAHUS
TUAPOMAIIUH U THAPABINYECKUE CPEACTBA ABTOMATUKH) BKIIIOYAE€T TEOPETUUECKUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS O0YJAIOIIUMHUCS 3HAHUH, U TIPAKTUUECKUE 3a/1aHus,
BBISBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUN M BIIAICHUH, IPOBOIUTCA B (hOpME 3aUeTa.

3aueT no JaHHOW AMCUMUILIMHE MPOBOJUTCS B BIJI€ OTBETOB HAa TECTOBBIC 3a/1aHus. TecThl
BBIKJIQ/IbIBAtOTCS Ha noptasie MI'TY.

[Ipu moAroToBKe K SK3aMEHY Yy CTYJEHTa JOJDKEH OBITh XOPOUIMM y4eOHHK HIJIM KOHCIIEKT
JUTEepaTyphl, IPOYUTAHHOHN MO YKa3aHUIO MpernoaBareis B TeueHue ceMectpa. KoncnekrupoBanue
JIOJDKHO OCYIIECTBIIATHCS 00YUYAIOMIMMCS TOJIBKO JIMIIb CAaMOCTOSTENHHO. [IpocMOTp COOCTBEHHBIX
KOHCIICKTOB ITO3BOJISIET OOydaromemMycss OBICTPO BOCCTaHABJIMBATH B TAMSTH COJEpKaHUE
HMCTOYHHKA.

B Hauane ciemyeT mpocMOTpETh BECh MaTepHal IO CIaBaeMOU JAUCIHILINHE, OTMETHTh JIJIs
ce0s TpyaHbie Bompockl. O0s3aTeNIbHO B HUX pa3oOpathes. B 3akimtoueHue eie pas menecooOpasHo
IOBTOPHUTH OCHOBHBIC ITOJIOKCHUSA, UCITIOJIB3YA IIPU 3TOM OIMOPHBIC KOHCIICKTBI JIGKIII/Iﬁ. HpI/I 9TOM
HYXXHO 00paTtuTh 0c000€ BHHMaHHE HAa TEMbl yUEOHBIX 3aHSATHI, MPOIYIICHHBIX CTYJCHTOM II0
pa3HBIM MPUYUHAM.

Ecnu B mporiecce caMOCTOSATENbHOM  paOOTHI HAJl U3YYEHUEM TEOPETHUECKOTO MaTepHalia Win
MIPU pElICHUN 3a7a4 y CTYJEHTa BO3HUKAIOT BOMPOCHI, Pa3pelIuTh KOTOPHIE CAMOCTOSITEIHLHO HE
ylaercsi, He0OXOUMO OOpaTUTHCS K MPErojaBaTeNi0 AJs MONyYeHUs y HEero pa3bsICHEHUH WIH
yKazaHui. B cBoux Bompocax CTyA€HT JAOKEH YETKO BBIPAa3UTh, B YEM OH MCIBITHIBAET
3aTpyaHEHUS, XapaKTep ATOro 3aTpyJHEHHs. 3a KOHCYNbTallUel cieayeT obpamarbes U B cliydae,
€CJIM BO3HUKHYT COMHEHUS B MPABUJIBHOCTU OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKH.

Ilokazamenu u Kpumepuu ouenueanus sauema:

«3auTeHO0» - BBICTABJISIETCS TIPU YCIOBUH, €CJIM CTYACHT MOKA3bIBAE€T XOPOIINE 3HAHUS
y4eOHOro MaTepuaa 1mo TeMaM Kypca, 3HaeT OCHOBHBIEC 3aKOHBI THIPOMXAaHUKH, YCTPOUCTBO U
MPUHIUT PaOOTHI THIPOATTIAPATOB, YMEET COCTABIIATH MPUHITUMHAIBLHBIE THAPABINYECKHUE U
3JeKTpUYEeCcKUe cxeMbl. [Ipy 3TOM CTYJEHT JIOTMYHO U MOCJIEI0BATEIbHO U3J1araeT MaTepuanl,
PaCKpBIBAET CMBICII BOIIPOCA, JAET yIOBIETBOPUTENIbHBIE OTBETHI HAa JOTIOJHUTEIbHBIE BOIIPOCHI.

«He 3auTeHO» - BBICTABIIIETCSA IIpu yCJIOBUH, €CJIN CTYACHT BJIAJACCT OTPHIBOYHBIMU 3HAHUSAMU
o TCMaM Kypca, 1a€T HCIIOJIHBIC OTBCTHI HA BOIIPOCHI U3 OCHOBHOM JIMTCPATYPHI, pCKOMCHHOBaHHOﬁ

K Kypcy.

Kputepun onieHk# (B COOTBETCTBHU C (POPMUPYEMBIMU KOMIIETCHIIUSIMH U TUIAHUPYEMbIMA
pe3yabTaTaMu OOy4YeHHS):



— Ha OIICHKY «OTJIMYHO» (5 6aIoB) — 00yJaronuiics q0JKEH MOKa3aTh BEICOKUN yPOBEHB
3HAaHUH HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U 00BSICHEHUS MH(OpMAINH, HO U
HWHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA HpO6JICM " 3aJia4, HaXOXACHUS YHUKAJIbHBIX OTBETOB K
npobaemMaM, OLEHKH U BEIHECEHHSI KPUTHUECKUX CYXKIICHUIH;

— Ha OIEHKY «XOpoIioy (4 6aia)— 00yJaroImuiics JOHKECH MMOKa3aTh 3HAHUS HE TOJIBKO Ha
YPOBHE BOCIIPOU3BEACHHS U 00BICHEHUSI MHPOPMAITUH, HO M HHTEJICKTYaJIbHBIC HABBIKH PEIICHUS
npo0JieM U 3aj1a4, HaX0XKIEHUSI YHUKAILHBIX OTBETOB K ITPo0IeMaM;

— Ha OIEHKY «yJIOBJICTBOPHUTEILHOY (3 6asuia)— o0yJaronuiics TOJDKEH MOKa3aTh 3HAHKUS Ha
YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI HHPOPMAIUH, UHTEIICKTYaIbHBIC HABBIKU PEIICHUS
MPOCTHIX 3a7a4;

— Ha OIIEHKY «HEYJIOBJIETBOPUTEIHHOY (2 0asuia)— 00yJaroIINiics HE MOKET MTOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHCHUS MH(OPMAIINU, HE MOXKET MTOKA3aTh HHTCIUICKTYaIbHbIC
HABBIKH PEIICHUS MTPOCTHIX 3a7ad.



