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JIner akryanusanuu padodeil nporpaMmsl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefaHuu Kageapsl [ OpHBIX MAIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

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

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. KypoukuH

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu 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, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TrojTy Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

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




1 HeanocBOeHUSIAMCUUILINHBI (MOTYJIs1)

[{enbio TUCHUIIINHBI SBISETCS:

- U3y4YCHHE U OBJIAJICHUE CTYIEHTAaMU 3HAHUH 3aKOHOB T'UAPOCTATUKH U
TUAPOJIMHAMUKY U pealu3alii UX B THIPOINPHUBOIAX TEXHOJIOTHYECKOT0 000pyI0BaHUS U
MallvH,

- OBJIaJICHUE HABBIKAMH BBIMIOJIHEHUS SKCIIEPUMEHTAIbHBIX U Ja00paTOPHBIX
UCCIIEIOBaHHM, MHTEPIIPETALIMU MTOJIYYEHHBIX PE3YIbTaTOB, COCTABICHHS U 3aIllUThl OTYETOB
IO MpOJIeTaHHOM padore,

-OBJIa/ICHHE JOCTATOYHBIM YPOBHEM MPOGECCHOHATBHBIX KOMIIETEHIIUHN B
cootBercTBUH ¢ TpeboBanusmu GI'OC BO no Hanpasiennto noaroroku 5.03.06
MexarpoHuka 1 poOOTOTEXHUKA

[Tpoduns MexaTpoHHBIE CUCTEMBI B aBTOMATU3HPOBAHHOM ITPOU3BO/ICTBE.

2 MecTo JTUCUMILIIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Juctummaa ['uapomMexannka BXOJIUT B 9aCTh y4EeOHOTO TUTaHa (hOpMUPYEMYIO
ydacTHUKaMu 00pa30BaTelbHBIX OTHOIICHUH 00pa30BaTeIbHOM MPOTPAMMEL.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMCHUS, BIAJCHHS),
chOpMUPOBAHHBIE B PE3yJIbTAaTE U3YUCHUS AUCIUILTUH/ MPAKTUK:

®dusuka

Marematuka

TexHuuecKasMexaHuKa

3uanus (yMEHUs, BJIQJICHNUS), IOTYICHHBIC IPU U3y4CHUU JTAHHOUN JTUCITUTUTMHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

[ToaroroBka K mpoieaype 3aluThl U MPpolieypa 3alIUThI BBITYCKHOM
KBaTM(UKAITMOHHON PabOThI

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJI1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHus TUCHUILTUHBI (MOTy sl)  «[ mapoMexaHnka» o0ydaronuiics
JOJKEH 00J1a1aTh CIeyIOIMMH KOMITETEHIUSMMU:

KO,[[I/IHI[I/IKaTopa I/IHILI/IKaTOpI[OCTI/I)KeHI/IHKOMH CTCHIIMHU

[TK-3 Crioco6HOCTH pa3pabaThiBaTh MPOCTHIE Y3JIbI U OJIOKM MEXATPOHHBIX CHCTEM,
BKITIOYAIOIUX JJICKTPONMPHUBOJAbI, THAPONPUBOABLI 1 THCBMOITPHUBO/IbI

IK-3.1 Pemaet crangapTHeie TpodeccroHanbHbIE 3a]]a4H 10 pa3padoTKe
IMMPOCTHIX Y3JI0B U OJIOKOB MECXAaTPOHHBIX CUCTEM, BKIIFOUAIOIIUX
SJICKTPOMPHUBO/JALL, THAPOIPHUBOABLI 1 THEBMOITPUBOAbI




4. CTpyKTypa, 00b6M U COEpKaAHNE TUCUUIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

qHCIIe:
— KOHTaKTHas pabora — 144 akan. yacos:
—aynutopHas — 136 akaj. 4yacos;

— BHEAyAUTOpHAsA — 8 aKaj. 4acoB;

— caMmocTosTenbHas pabora — 36,6 akaj. 4acos;

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

— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas -
=
KOHTaKTHas paboTa E z ®dopma TeKyero
o
I B aKaJl. yacax g X Bun KOHTPOJIS
Paznen/ Tema 3 ( A ) g2 . p Kon
g 3 5 | caMocTosTeNnbHOM |  yCIIeBaeMOCTH U
JHCHIHILIAHBI 3 2 s . KOMIIETEHIIHH
3 8 5 paboThI MIPOMEKYTOYHOM
Tlex mal. | mpaxT. =8 aTTecTallud
3aH. 3aH. O =
1. Tema 1
IIpoxoxnenne
BBOJIHOTO
tecta.Crava 3ama4
ITomck A a
JIOTIOTHUTEILHOM flo Teme
. HWIKOCTHU U Ta3bl. Ux «XugkocTs u ee
LTK 1 HHPOPMAIHH 110 K
(usnyeckue cBOMCTRA. 3aaali)ﬁoi/i Tene (usnueckue
CwuItbl ICCTBYIOIINE B Toxroroska CBOMCTBay.
JKHIKOCTAX M Ta3ax. 6 3ammra
' . nabopa-TopHOMY 6 .
JIPOCTATHKA: SAHSTHIO nabopatopHon
nuddepeHIanbpHbe ) a60ThI Nel « -3.
4 2 2 Permernic 0 Nel TIK-3.1
YpaBHEHHUSI paBHOBECHS SATAHHBIX 3818 dusnueckue
SKHIKOCTH; OCHOBHOE A 10 TeMe CBOMCTBA
YpaBHEHHUE THIPOCTATHKHY; SKUJIKOCTID).
«Kugkoctu n
OCHOBBI TUIPOCTATHUKH. ra;;il I 3amura
VpasHerusOitnepa. nmabopaTopHOit
(usnueckue
o paboTsI 2
CBOMCTBa»
«Omnpenenenue
THPOCTATHYECKOTO
JaBIICHUSD
HWroro no pazaeny 2 2
2. Tema 3
ITonck Crauva 3a1a4 1o
JIOTIOJTHUTEIILHOM TeMe "PexxuMebl
UHPOPMAIUH 1O JBUKEHHMS
3aJJaHHOM TeMe. KuIKocTu".
Pabora ¢ 3armura
KOMIIBIOTEPHBIMH J1a00paTOPHOM
2.1 4| 4 4 p patop TK-3.1
oOyyaromumu pabotel Ne5 «Cuia
MpOrpaMMaMH. JIaBJICHAS
IToaroroska k SKMJIKOCTH Ha
naboparo-HOMY TUIOCKYIO
3aHATHIO. MOBEPXHOCTh
Pemenueszanau Ne6




«OTHOCUTEIBLHOE

paBHOBecHE
nopaszienam
XKHUJKOCTU BO
TUAPOCTATHKH.
BPAIAIOIIEMCS
cocyze»
HUroro no pazneny
3. Tema 4
3amura 3a1a4 1o
TUAPOJMHAMUKE.
3.1 Tema. [IBuxenue Mowuck Ne7 «Iloctpoenne
UeanbHON KUIKOCTH, . HaIMOPHOM
JIOIOJIHUTEINILHOM .
ypaBHeHue bepryiy, IbE30METPUUYECKOM
uH(popMaIuy 10 o
¢bm3uaecKast HHTepIIpeTaus o JIMHUH 1714
aBHeHUS bepHymin 3a/IaHHOM TCME. TpyoomIpoBoaa TIK-3.1
P PHYJUIH. IlonroroBka pyoorp
JBrxeHMe BSI3KOM COIPOTUBIICHUS»
N nabopaTopHOMY
HEC)KUMAaeMOl KUAKOCTH. Ne8
3aHATHUIO.
VYpasuenus HaBpe-Ctokca. «Omnpenenenue
PEKUMAIBUOKEHUS
KHIKOCTI
Wroro no pazneny
4. Tema 5
3amura
1a00paToOpHOI
paboThI
Ne9 «Ompenenenue
3aBHCUMOCTH
[Touck MEXIY
JIONOJIHUTENIPHOM | THMApaBIMYECKUM
uH(OpMaIMK 10 | YKIOHOM U CpenHeH
4.1 Kpurepuu nonobus. 3aJaHHOU TeMe. CKOPOCTBIO IIPH
IIpumeHeHune kputepues Ioaroroska x TypOyJIeHTHOM MK-3.1
oA00usI P PeLIeHUH 1a00paTOpHOMY JBIKEHUN BOJBD) '
SKCHEPUMEHTAIIBHBIX 3a71ay. 3aHATHIO. Nel0
Pemenue 3amau «HccnenoBanue
1o mpouecca
TUAPOAUHAMHUKE. UCTEUCHHUS Yepe3
Majoe Kpyrioe
OTBEpCTUE U
BHEITHUH
LIUIMHAPUYIECKUH
Hacaiok»
Wroro no pazneny
5. Tema 6
5.1 Yucio Petinonsaca. amura
JlaMuHApHBIA pexxum 71a00paTOpHOI
TEYEHUs! KHUJKOCTH. paboTHI
ITonck
®opmyna Crokca. 3aKoH N Nell «Teuenue
. JIOHOJIHUTENIbHOM
I'arena-Ilyaseiins. 2,1 rasa Io CoIury MK-3.1
uH(popMaIH 110
MecTHbIE IOTEPU SHEPTHH. . JlaBaysa»
3aaHHOH TeMe.
BeiBox Gpopmyiel bopna — Nel2 «McnbiTanue
Kapro. Buasl MecTHBIX LEHTPOOEKHOIO
COIPOTHUBIICHUH. BEHTHIIATOPA»
Uroronopazneny 2,1
6. Tema 7
6.1 creuenue )xuaKoCTH U3 Iouck 3amurasanay.
OTBEPCTUH U HACAAKOB. 2,3 | DONONHUTENBHOM [Ipoxoxnenue IK-3.1
Knaccupukanusorsepcruii UH(OPMAIMUIIO TecTa.




3amura

nabopaTtopHO
paboTbiNel3
«Omnpenenenue
K03(hGUIUEHTOB
. acxoJa
u ucredyeHnid. OcobeHHOCTH p A
9 JIPOCCETHHOTO
UCTEYEHUS U3 OTBEPCTHUH.
N npudopa
OcobeHHocTH U 3aJlaHHOWTEME.
(mmad—parmsr) u
XapaKTePUCTUKU UCTEUCHUS
BOJIOMEpa
JKHIKOCTH M3 HACAIKOB.
Bentypn»
Neld. «Ananranus
JIATYHKA TABJICHUSI
1 U3MEPUTEIIS
pacxoma B Fluid-
Lab»
HWroro no pazaeny 4 4 2,3
7. Tema 8
3ammra
nabopaTopHOM
paboter Nel5
«IIpoBenenue
. 9KCHEPUMEHTA C
7.1 I'mapaBnaeckuit yaap B
3aIUCHIO TABJICHHS
TpyOax. [IpudnHb! TTowuck
BO3HUKHOBeHUs. [Ipsmoil n JIOTIOTHUTENBHOMN 1 Cro TapHpOBKH B
HEenpsMoH Iy <') a 4 2 UH(pOpMAIH 1O Fluid-Lab» MK-3.1
P AIPOYAAP. pMall Nel6 «IIpoBenenue
Meps! npeAoTBpaIieHHs 3aJJaHHOM TeMe.
riApoyapa IKCIIEPUMEHTA C
) 3aMMChI0 BETUYMHBI
pacxona.
KonnyecrBeHHbIe
XapaKTePUCTHKH B
Fluid-Lab»
Wroro no pazneny 4 2
8. Tema 9
3ammurTa 3a7a4.
[Ipoxoxnenue
TecTa.
8.1 Krnaccuduxanus Samura
TTouck .
TpyOONPOBOIOB OTONHHTENBHOM nabopaTopHOi
T'uppaBauyeckuii pacuer 4 6 4,1 pabotst Nel7 IK-3.1
UHPOPMALIUH T10
TpyOonpoBoaoB. [Ipumepsr N «PacxonHas
3aJlaHHOH TeMe
pacueTaTpyO0npOBOIOB. XapaKTepHCTHKA
Omoxa
THAPABIMYECKOTO
MU TaHUS
Hroronopazneny 4 6 41
HWroro 3a cemectp 30 30 8,5 JK3aMeH
9. Tema 10
3amuTa
nabopaTopHOI
paboter Ne 2.1
ITouck
9.1 OBIIIAA OTONHITCIBHOG Onpenenenue
XAPAKTEPUCTUKA 3 3 1 lim (bopMaLHH 110 XapaKTEPUCTUKH IK-3.1
TU/IPOIIPUBOJIA pMmal 06BEMHOTO Hacoca
3aIaHHOM TeMe.
IIpaktuu

eckoe3ansTue 1
CrpykTypa




TUZIPOIIPUBOJIA
O0o3HaueHus
MOZICHCTEM H

DIIEMEHTOB.

[Mopsmox

U300paKkeHus

THIPOCXEM.

2.
Vupasne

HHE MOJI0KEHHEM
BBIXOJJHOTO 3BEHA
HCIOJTHUTEIFHOTO
MEXaHH3Ma ...

3anopHsle U
HaITPaBJIIOIIHE
TH/IPOANIIAPAaTHI.
Pacnpenenurenu
212,312, 412,4/3.
MomHoCTE

IPUBOJIA.
(MoOunbHBIH Tpam.
Ipecc. MydenbHas
reyb)

Hroronopazneny

10. Tema 11

10.1 PABOYME
KNAKOCTU JIA
TUJAPOCUCTEM.
TUJAPABJIMYECKUE
JIMHUN

TTouck
JIOTIOTHUTENBHOMN
HH(OPMALMH IO
3aJlaHHON Teme

3amura 3a1a4.
ITpoxoxnenne
TecTa.
3armura
nabopatopHoi
paboTsr 2.2
HUccnenosanne
XapaKTePUCTUK
paboThI HAIOPHOTO
THIpOKIIaNaHa
IPsIMOro JEHCTBUS
[IpakTnueckas
pabora 2
2.
VYmpasine
HUE MOJIOKCHUEM
BBIXOJIHOTO 3BEHA
HCTIOJTHUTEIILHOTO
MEXaHU3Ma
HATOPHBIC U
HaTPaBJISIOIIHNE
THpoAnapaThl.
Pacnpenenurenu
212,312, 412,4/3.
MoIHoCTh
NpUBOJIA.
(MobunpHBIATpAIL.
[pecc. MydensHas
T1eYh)

IK-3.1

Hroronopazneny

11. Tema 12

11.1 HACOCBHI 1
TUJPOMOTOPEI

ITouck
JIOTIOTHUTENBHOMN
HH(OPMAIMH IO

3aJlaHHON TEeMeE.

3amura
nabopaTopHOi
pabothr Ne2.3:
WccnenoBanue
XapaKTePUCTUK

pa6OTLI HaIropHOoro

IK-3.1




THAPOKIaNana
HETPSIMOTo
JIEHCTBUS».

[IpakTiueckoe
3aHsTHE 3.
VYnpasne

HUE TOJIOKEHUEM
BBIXO/IHOTO 3BE€Ha

UCTIOJTHATEIBHOTO

MeXaHn3Ma

3anopHble 1
HAIPAaBJSIOIINE
THPOATAPAThL.
Pacnpenenurens
4/3. T'mnpozamok.
(Butounsrit
TIOTPY34HK)

Uroronopaszaeny

12. Tema 13

12.1 THAPOIIUJIMHAPBI

ITouck
JIOTIOTHUTEILHOM
JTUTEepaTypHI IO
paccmaTpuBaeMoi
TeMe.

3amura 3aaa4.
IIpoxoxnenue
TecTa.
3amura
1abopaTopHOi
paboThI
2.4:ccnenoBanue
XapaKTepUCTUK
paboThI
TPEXJIMHEHHOT O
PEIYKIIHOHHOTO
TUAPOKIaNaHa
[IpakTnueckas
pabora:
YnpaneHue
MI0JIOKEHHUEM
BBIXOJIHOTO 3BEHA
UCTIOJIHUTEIBHOTO
MEXaHU3Ma
3anopHble 1
HaIpaBJIsIoIINe
THIpOArIapaThl.
Jlornueckue
3aJauu.

IK-3.1

Wroronopazneny

13. Tema 14

13.1

TUJAPOPACIIPEAEJIUTE

JIn

3,2

[Monck
JIOTIOTHUTENBHOMN
uH(popMaIH 110
paccmaTtpuBaemMoit
Teme

3amura 3aaa4.
[Ipoxoxnenue
TecTa
3amuTa
nabopaTopHOI
pabotsr 2.5
Omnpenenenne
HEKOTOPBIX
XapaKTepUCTUK
paboTsI
THIPOTIPUBOAA
[IpakTnueckas
pabora 5
Ympasnenue
YCHIIEM Ha
BBIXO/JTHOM 3BEHE

MK-3.1




HCIOJIHUTEIILHOTO
MeXaHU3Ma
Pacuer
THIPOLMIUHPOB.
VYcunue Ha mITOKE.
T'mppaBnuyeckas
MOII[HOCTb.
(ABTOMOOMJIBHBIH
MI0TbEMHHUK.
PeuHoii 6ykcup)

Hroronopasneny

3,2

14. Tema 15

14.1 Jlekuus 6.
PETVJIMPYIOUIAA 1
HATIPABJIAIOIIA A
TUPOAIIIIAPATYPA

ITouck
JIOIOIHUATEILHOMN
UHPOPMALIUH T10
paccmaTrpuBaeMoi
TeMe.

3amura 3a/1a4.
IIpoxoxaenne
TecTa.
3amura
nabopatopHoOn
pabotsl 2.6
HUccnenosanne
XapaKTePUCTHK
paboTsl
JIBYXJIMHEHHOTO
perynstopa
pacxona
IIpakTudeckas
pabora 6
IIpeoOpazoBanue
JaBJICHUS HA
MOPILHE.
CKIMaeMoCTh
KHUJIKOCTH
HcnonszoBanue
npeoOpa3oBaHus
JaBJIeHUs Ha
nopurHe B pabote
HCIIOJIHUTEIBHOTI'O
MEXaHHu3Ma
THIPONPUBOJIA.
(ITpeccans
ropupoBaHus
JUCTA)

IK-3.1

Hroronopasneny

15. Tema 16

15.1
BCIIOMOT ATEJIbHBIE
VCTPOMCTBA
T'UIPOCUCTEM

ITouck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
paccMaTpuBaeMoi
TeMe.

3amura 3ama4.
IIpoxoxaenne
TecTa. 3aluTa
nabopaTtopHOn
pabotbr Ne7
DKCIIEpUMEHTAIBHO
€ HcClleIoBaHNe
paboThI
THAPONPHUBOAA C
JPOCCETUPYIOLIUM
JIeTIUTeNeM II0TOKa
IIpaxTuyeckas
pabora 7
[Toctpoenue
JuarpaMmm
(YHKIIMOHUPOBAHU
S TUIPOCUCTEM
Juarpamma

IK-3.1




COCTOSIHHI.

Juarpamma
HepeMEIECHHN.
(Tepmomnact-
aBTOMAT)
Hroronopasneny 3
16. Tema 17
3amura
nabopatopHoOn
pabotsr 2.8
DKCIIEPUMEHTAIBHO
€ HCCIIeIOBaHNE
paboThI
THIPONPUBOA C
THAPO3aMKOM
16.1 Jlexuus 8. ITouck 3 OZHOCTOPOHHETO
JIOTIOJTHUTENIBHOM JeUCTBHUS
gﬁ%;[i‘llfl_‘]l-[l/ll/g{ ﬁgﬁgg JIbI 1,9 JIUTEPATYpPBI 110 IIpaxTudeckas IK-3.1
(CUIPOY CHUTATEJTH) paccMaTpuBaeMoit pabora 8
TEMe. OcHOBHbIE
THIPaBIMYECKHE
rapameTphl:
JaBJIeHHE U Pacxo]
lMunpaBnnyeckue
CONPOTHUBIICHUSL.
IloTepu naBnenus B
THIPOCHCTEME.
(Llexmpeccon)
HWroronopasneny 1,9
17. Tema 18
3amura
71a00paTOpHOI
pabotsr 2.9
O3HaKoMJIEHHUE C
17.1 CUCTEMBI TTouck pEeryaupoBKOi
PA3IPY3KH HACOCOB U JIOTIOTHUATEILHOM KJIallaHOB U
PECYITMPOBAHIS 3 JUTEPATYPHI M0 | QYHKIMOHHPOBAHU
TUJPOIBUT ATEJIEI paccMaTpuBaeMoii €M HacOCHOTO
TEeMe. THIPONPUBOJA CO
CTYIIEHYaThIM
HN3MEHEHHEM
pacxoja paboueit
JKHIKOCTH
HWroro no pazaeny 3
18. Tema 19
ITouck 3amura
18.1 CXEMBI TUTIOBBIX JTOTIOJTHUTENILHOU nabopaTtopHOr
TUJIPOCHCTEM 3 JUTEPaTyphl MO pabots! 2.10
paccmarpuBaemoit | Hactpoiika pene
TeMe. JIaBJICHUS
HWroro no pazaeny 3
19. Tema 20
ITouck IIpakTudeckas
19.1 JIOIIOIHUATEIBLHOMI pabota 9
[MTHEBMATHUYECKHIA 3 JIUTEPATypHI IO Orpanndenue
ITPUBO/ paccMaTpUBacMOM | MUKOBBIX JTaBICHUM
TeMe. B




ruapoIpuBoaax

Perynupyromas
amnmaparypa.
Hamopnsie
KJIalaHsbl.
Topmo3Hbie
KJIaTaHbl.
(PoTopHsrit
KoMOaiiH)
Hroronopasneny 4 3 3
20. Tema 21
20.1 MOHTAM 11 OHOJE{?/IIiZI;BHOﬁ
OKCIUIYATALIMA A Crhagazamad u
OBBEMHBIX ! 2 p:fg;gf;ﬁg;ggﬁ 3a1annit
TN APOITPUBOJOB Tene.
HWroro no pazaeny 1 2
Hrorozacemectp 38 19 19 28,1 DK3aMeH
Hroronoaucuuminye 68 49 19 36,6 DK3aMeH




5 Obpa3oBaTeIbHBIETEXHOJIOTHHI

OO0pa3oBarenbHbIE TEXHOIOTUN

Jns peanuzanuu nperycCMOTPEHHBIX BUJIOB Y4eOHOI pabOThI B KauecTBE
00pa30BaTeNbHBIX TEXHOJIOTUN B MIPENOAaBaHUH JUCIUIUTUHBL «[ uApOMEXaHUKay
UCIOJIb3YIOTCS TPAJUIIMOHHAS, UHTEPAKTUBHASL U MH(OPMAlMOHHO-KOMMYHHUKAIIHOHHAS
o0pa3oBaTeNbHbIE TEXHOJIOTHH.

Ha 3ansTusix npeaycmaTpuBaeTcsi HCIOIb30BaHUE SJICKTPOHHOTO
J€MOHCTPALIMOHHOT0-y4e0HOT0 MaTepHala COAepPKAIIEro CI0XKHbIE CXEMbI, TAOIUIIBI U
MaTematuueckue Gopmyibl. MynbTuMeuitHoe 000py10BaHUE MOXKET ObITh HCIIOJIB30BAHO
TaK)Ke U CTYJICHTaMU JJIs1 J€MOHCTPALIUU PE3YIbTATOB BBIIIOJIHEHUS JJa0OpaTOPHBIX padoT.

1. TpaguimoHHble 00pa30BaTEIbHBIE TEXHOJIOTUU OPUEHTUPYIOTCSI Ha OpraHU3aIUI0
00pa30BaTeNpHOr0 MpoIiecca, MPEIOoIaraolyo IPSMYIO TPAHCISIUIO 3HAHUN OT
npenojaBaTesis K CTyJIeHTY (IPEeUMYIIeCTBEHHO Ha OCHOBE O0BSICHUTENbHO-
WLTIOCTPATUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCJIOBHSIX, KaK MPABUIIO, PEITPOYKTUBHBINA XapaKTep.

®opMbl yUeOHBIX 3aHATHI C HCTIOIB30BAHUEM TPATULIMOHHBIX TEXHOJIOTHIA:

WNupopmanirnoHHast 1eK1us — MOCIe10BaTebHOE U3JI0KEHUE MaTepraa B
JUCHUILIMHAPHOM JIOTUKE, OCYILIECTBIIIEMOE IPEUMYILIECTBEHHO BEPOATILHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

[IpakTUueckoe 3aHsATHE, TOCBIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHI 1 HABBIKOB
IO MPEAJIOKEHHOMY aJIFOPUTMY.

2. lHTepakTHBHBIE TEXHOJIOTUN — OPTaHU3aIHs 00pa30BaTeIbHOTO MpoIecca,
KOTOpasi IpeIoJaraeT akTuBHOE U HEJIMHEWHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAYMMOTO JIJIs1 HUX 00pa30BaTeIbHOTO pe3yJbTara.
Hapsiny co cnenmann3npoBaHHBIMU TEXHOJIOTUSIMH TAKOTO POJa MPUHIIUI HHTEPAKTUBHOCTH
IIPOCJIEKMUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHbIX TEXHOJIOTUH.
WHTEpakTHBHOCTH MO/IPa3yMEBAET CyOhEKT-CyOBEKTHBIE OTHOIICHHUS B XO/I€
00pa3oBaTeNBLHOTO IpOIIecca U, KaK CIeJCTBHE, JOPMHUPOBAHUE CaMOpa3BUBAIOLICHCS
MH(POPMAIIMOHHO-PECYPCHON CPEIBI.

®opMbl yUeOHBIX 3aHATHH C UCTIOJIb30BAaHUEM CIEIUATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexuus «oOpaTHON CBA3M» — JIEKIHUSI—TIPOBOKaLMs (M3J10KEHHE MaTepHala c 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKaMN), TEeKLUsA-0ece1a, TeKINs-TUCKYCCUs, JTEKIUs-
npeccKkoH(epeHIus.

3. UudopManinoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUU —
opraHmsaiysi 00pa3oBaTeIbHOrO MPoLecca, OCHOBaHHAsI HA TPUMEHEHUN
CHeIMaTU3UPOBAHHBIX MMPOTPAMMHBIX CPEJl 1 TEXHUUECKUX CPEACTB pabOTHI €
nHpopmanuen.

®opMbl yUeOHBIX 3aHATHH C UCTIOIb30BaHUEM WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TeXHOJIOrui: JIeKInA-BU3yAlIn3alus — U3JI0KEHHUE COAECPIKAHUSI COITPOBOKIAETCS
Mpe3eHTaluen (AeMoHCTpaluel yueOHbIX MaTEepPHUAJIOB, IPEICTABICHHBIX B PA3IUYHbBIX
3HAKOBBIX CHCTEMax, B T.4. WITIOCTPATUBHBIX, IpaUUeCcKuX, ayIuo- U BUJEOMATEPHAIIOB).

JlaGopaTopHoe 3aHsTHE B (OpME BUPTYAITHbHOW BU3YaTH3alUH MMPOIIECCOB U SIBJICHUH,
MPOUCXOASAIINX B )KUJIKOCTH U ACSITEIHPHOCTU C UCIIOJIB30BAHUEM CIEIIUATU3UPOBAHHBIX
MIPOTPaMMHBIX CpEL.

[TepenoBbie TEXHONIOTHH, TPUMEHSIEMBIE JIJIS TOCTHKEHUsT 00pa30oBaTeIbHON 1IETH:

1. B yueGHOM mpoliecce npeayCcMOTPEHBI 3aHATHS B (hopMe pazbopa KOHKPETHBIX
CUTYaIIN, CB3aHHBIX C THPABIMKON U THIPOMTHEBMOIPHUBOIOM.

2. MHcnonb3oBaHue B yueOHOM MPOIIECCE BUPTYAIBHOTO JIA0OPATOPHOTO MPAKTUKYMa
0 pa3zesiaM TEXHUYECKON THIPOMEXAHUKH.



3. Ilpu npoBeaeHnH 1a00PaTOPHBIX pabOT pacCMaTPUBAIOTCS TECTHI IO pa3/ienaM B
WHTEPaKTUBHOHN Qopme.

4. Ha nexnusix UCHOIb3yeTCsl KOMIBIOTEP C MIPOEKTOPOM JJIsi OTOOpaXKeHUS U
JY4IIEr0 OCBOEHHSI H3y4aeMOro MaTepuaia.

6 YueOHO-MeTOqUYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuaoxeHuu 1.

7 OueHOYHbBIE CPeICTBA /IJIsA MPOBEAeHHsI POMEKYTOUYHOM aTTecTAlluH
[IpencraBieHsbl B MPUIOKEHUH 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00eclieYeHHe U CHUILTNHBI

a) OcHOBHasuIMTEpaTypa:

1. Homanckuii, 1.B. Mexanuka *HIKOCTH U raza : yuebHoe nocooue / 1.B.
Homanckuii, B.A. HekpacoB. — Cankr-IletepOypr : Jlanb, 2018. — 140 ¢. — ISBN 978-5-
8114-3158-8. — TekcT : 31eKTPOHHBIN // DIEKTPOHHO-O0MOIMoTeyHas cucreMa «JlaHb :
[caiir]. — URL.: https://e.lanbook.com/book/110915

2. Cazanos U. U. I'mapasnuka [DnekTpoHHbIN pecypc]: yueOnuk / Cazanos .

N., Cxuptinamze A. I'., Meanos B. U. - M.: KYPC, HUL] MH®PA-M, 2017. - 320 c.: 60x90
1/16. - Pexxum nocrymna: http://znanium.com/bookread2.php?book=601869 . - 3ari. ¢ skpaHa.
- ISBN 978-5-906818-77-5.

0) lonojiHUTeILHASIUTEPATYpA:

1. Ocunos, II. E. 'unpaBnuka, ruipaBinyecKie MAlIUHbl U THIPOIPUBO]L
[Texct] : yue6HOE mocobue. - 3-e u3fl., nepepad. u gomn. - Jluneuk : Unaterpan, 2011. - 424 c.

2. Jlottuguckuid, JI. I'. Mexanuka xuakoctu u raza [Tekct] : yueOHHK. - M. :

Hpoda, 2003. - 840 c.

3. Konpra A.JI., IBanoB C.A., Tounnkun B.B., ®unaroB A.M., 3a10poxHbIit
B.J1., Barun B.C. OcHOBBI ()yHKIIMOHUPOBAHUS THAPABINYECKUX CUCTEM
MeTaJulypruyeckoro obopyaoBanus: yue0. mocooue. Marauroropck: U3a-so
Marunutoropck. roc. Texs. yu-ta um. I'.M1.Hocosa, 2011. - 197 c. (nonymeno YMO 1o
00pa30BaHMIO B 00J1aCTH METALTYPTUU B KaUeCTBE yU€OHOI0 MOCOOHS I CTYACHTOB
BBICIINX y4eOHBIX 3aBe/IeHH, 00yJaromuxcs Mo CuenuaIbHOCTH «MeTaurypruueckue
MalluHbl U obopynoBanue»). ISBN 978-5-9967-0224-4.

4. Coxonosa M. C. MexaHuKa *HUAKOCTH U ra3oB :npakTtutkyMm / M. C. CokosoBa, A. B.
Tuxonos, M. A. Jlememiko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1945. - Tekcr :
JJIEKTPOHHBIN.

5. Tounnkun B.B., ®unaroB A.M., 3agopoxnsiii B.Jl., IBanos C.A., Konbra
A L., Barun B.C. OcHOBbI pyHKIIMOHUPOBAHUS THIPABINYECKUX CUCTEM
METAJITypruueckoro ooopynoBanus. JlabopaTopHbIii IPaKTUKYM MO TUAPOIPUBOIY U
ruapoaBToMaTuke. Yueb. mocobue. Marauroropck: M3a-Bo MarHuToropck. roc. TeXH. yH-



ta uMm. [.M1.Hocosa, 2009. - 105 c. (momymeno YMO mno ob6pazoBanuio B 001IacTu
METAJUTYPIHH B Ka4eCcTBE Y4eOHOr0 OCO-0Ms Ul CTYJICHTOB BBICIINX YUE€OHBIX 3aBEJICHUH,
o0yJaromuxcs Mo CneruaibHOCTH «MeTaurypruuecKkue MaluHbl 1 obopynoBanuey). ISBN
978-5-9967-0085-1.

6. Tounnkun B.B., ®unaroB A.M., BanoB C.A., UnueneB H.A., Konbra A /1.,
Barun B.C. HccnenoBanue paboThl U XapaKTEPUCTUK JIEMEHTOB THAPOIIPUBOAA
METAJUTYPrHUECKUX MAIuH: yuel. mocobue. Marauroropck: M3a-8o Marauroropck. roc.
TexH. yH-Ta uM. [.M1.HocoBa, 2014. - 207 c. (momymeno YMO mno o6pa3zoBaHuio B 001acTu
METAJUTYPTHH B Ka4eCcTBE y4eOHOT0 MOCcOOus IS CTYICHTOB BBICIIMX YU€OHBIX 3aBEICHHIA,
00yJaroImuxcs Mo CHeruatbHOCTH «MeTaurypriuuecKkue MaliHbl 1 00opyaoBanue). ISBN
978-5-9967-0451-4.

7. I'mppasnuka u ruapornpusoy [Tekcr] : yaue6noe nocobue / H. C. I'ynunum, E.
M. Kpusen-ko, b. C. Maxosukos, U. JI. [Tactoes ; mox o6m. pen. W. JI. [lacToesa ; pen.
cosert : JI. A. IlyukoB (mpen.) u ap. - 2-e u3n., crep. - M. : MITVY, 2001. - 519 c.

B) MeToanuyeckneyKkasaHus:

1. Tounnkun B.B., ®unatoB A.M., Manko E.}O. I'unponpuson. Meroauueckue
yKa3aHus K 1a00paTopHBIM paboTam Ajs CTyAeHTOB creruanbHocT 170900.
Marnutoropck: MI'TVY, 2001. 24 c.

2. Manko E.1O., YcoB U.I'. 'mapaBnuka 1 rTuiponiHeBMONIPUBOI: MeToiuueckue
yKa3aHus K KOHTPOJIBHBIM paboTam uig cTynenToB Hanpasienuit 190100, 150400, 150900 u
cnenuansHoctei 190205, 260301, 260303, 151001, 150400 Bcex popm 0OyueHus.
[DnexTponnsiit pecypc], Marautoropck: ®I'6OY BIIO « MI'TVY», 2012.

3. Jlenemkun A. B. I'mapasiuka u ruiponHeBMONIpUBOI. [ napaBnndyeckue
MAIIMHBI U TUAPO-ITHEBMONPUBO/ [ DNEKTPOHHBIN pecypc]: yueOnuk / A. B. Jlenemkun, A.
A. Muxaiinug, A. A. lllelinak. — 6-e u3n., nepepad. u gorn. — M. : UHOPA-M, 2017. —
446 c. — (Beicmiee oOpazoBanue: bakanaBpuar). — Pexum mocryna:
http://znanium.com/bookread2.php?book=548219 (mnara obpamenus: 17.04.2024). — 3ari. ¢
JKpaHa

4.Ilomos, I1. E. 'uaponHeBMONPUBOT TEXHOJIOTHUECKOTO0 00OPYIOBAHHUS ;| YUEeOHOE
nocobue / I1. E. Tlomos, /1. A. bnoxumn, I1. B. HazapoB. — Omck : OMI'TY, 2022. — 82 c. —
ISBN 978-5-8149-3443-7. — Tekcrt : 25eKTpoHHBIH // JIaHb : 2IeKTPOHHO-OUOIHOTETHAS
cucrema. — URL: https://e.lanbook.com/book/343601 (mnara obparenus: 16.02.2024). —
Pexxum nmocTyma: st aBTOpH3. TOJIb30BATENECH.

r) IIporpammuoe obecieuenune u MHTEpHET-pecypchl:

IIporpammHoeoGecnieyenne

HaI/IMﬁl:_II{C(;BaHI/Ie Ne orosopa CpOKIeNCTBUAINIICH3HN
7Zip cBobotHOpacnpocTpansemoe 110 06eccpoyHO
ONEKTPOHHBIE
(D ARATBLTO KYPEY 1 227-12 o1 11.09.2012 Gecepouro

I'unpasinuka u
ruaponpuson”




KC Ilmroc
HNHTepakTUBHBII
Tpenaxep 3D
Atnac2.0

«Y CTpOMCTBO
ruapasiuueckux | J1-744-22 ot 29.07.2022 0eccpovHO
HAaCOCOB,
00BEMHBIX
TUpOIBUTATEICH
Y HACOCHBIX
CTaHILUAI»

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hazpanmekypca Cchlika

DrekTpoHHbIe pecypchl oubnmmorek MI'TY um. I'.1. https://host.megaprolib.net/M
HocoBa P0109/Web

https://www.rsl.ru/ru/4readers

Poccwuiickasl ocynapcrBennasOnoimoTeka. Karamorn
/catalogues/

DrekTpoHHas 0a3a nepuoaudecKux u3nanuii EastView

InformationServices, OO0 «MIBUC» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJII)HO-TCXHI/IquKOG obOecriecucHue JUCIHUIIIIMHBI BKIIIOYACT:




B cooTBercTBUY ¢ yueOHBIM IUTAHOM IO JUCHUIUIMHE TPEAYCMOTPEHBI CIIEAYIOIINE
BUJIBI 3aHATHUIN: JIGKLINH, IPAKTHYECKUE 3aHATHUS, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOATEIbHAS
paboTa, KOHCYIbTAllUM, 3K3aMEH.

Y4eOHble ayIUTOPUH AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUMA!
- MyJIbTUMEUIHBIE CPEICTBA XPAHEHHU S, IEpeIauil U MPeACTaBICHUS HHPOPMAIIHIH.

Y4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUI ISl IPOBECHUS MTPAKTUIECKUX
3aHATUN:

- MyJbTUMEUIHbIE CPECTBA XPAaHEHHS, IepeAayn U IPEACTaBICHUs HHPOPMAIIUH;

- I0CKa, MYJIbTUMEANIHBIA IPOEKTOP, IKPaH.

VYueOHble ayIUTOPUU AJIs1 TPOBEACHUS TPYIIOBBIX U MHIUBUYaTbHBIX
KOHCYJIbTAIIN, TEKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu

- MyJIbTUMEUITHBIE CPEJICTBA XPaHEeHHUs], [Iepelayy U MpeIcTaBIeHus HHpopMaLnu;

- TOCKa, MYJIbTUMETUINHBIA TPOEKTOP, IKPaH.

[TomernieHust 17151 CaMOCTOSITETBHON paObOTH 00YJAIOIITIXCSI:
- IepCOHaJIbHBIC KOMITBIOTEpHI ¢ makeTroM MSOffice, BBIX010M B HHTEPHET U C
JIOCTYIIOM B 3JIEKTPOHHYIO 00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TomernieHust 1715l XpaHEHHs ¥ TPOPHIAKTHYESCKOTO 00CTy)KUBaHUSI Y4eOHOTO
00opynoBaHUS:

- CTEJUTAXKH TSl XPAHCHHS YIeOHO-HATIISTHBIX TTOCOOUH U y4eOHO-METOAMYECKOM
JOKYMEHTAITUH.

Y4eOHble ayAUTOpUH I IPOBEICHUS JTa0OPATOPHBIX PaOOT:

Kommuiekc yueOHbIit «I uapaBindeckue mpuBOAbl U CPEACTBA aBTOMATH3AIUI,;
Kommuiekc yueOHblIit «I'uapoaBToMaTuKa;

Kommuiekc nist oTpaboTKU HAaBBIKOB MIPOESKTHPOBAHUS;
JlaboparopusyueOHasTuapaBinueckas «Kanemnbkay



ITPUJIOKEHUE 1

YueOHO-MeTOANYeCKOE O0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yaromuxcst

Ilpumepnuie 3a0auu  no meme «DuzuuecKue C6OUCMBA HCUOKOCMU):

3amaua 1. ABToKIaB 00BeMoM 25,0 J1 HAITOJIHEH JKUJIKOCTBIO M 3aKPBIT T€PMETUUYECKH.
Koaddurment TemnepatypHOro pacmapeHus KUIKOCTH Py, €€ Moayib ynpyroctu K.
OrnpenenuTh MOBBIICHUE JTABJICHHS B aBTOKJIABE MTPH YBEIIMUCHUH TEMITEPaTyPhl )KHIKOCTH Ha
BenmunHy AT. O0beMHO# nedopmanneii aBTokaBa npeHeOpeys.

3amaua 2 (puc. 1). Onpenenutb CKOPOCTh V PABHOMEPHOTO CKOJIBKECHHS MPSIMOYTOIBHOMN
MJIACTUHBI (a° b *C) MO HAKJIOHHOM ITUIOCKOCTH IO YIJIOM 0= 12°, eclii MeX 1y IJIACTUHON 1
TUIOCKOCTBIO HAXOUTCA CJIOH Macia TonuHou o. Temneparypa macna 30 °C, mI0THOCTb

Marcpurajia rmjiIaCTUHBI P.

3anmava 3 (puc. 2). 3a30p MEX1y BaJIOM U BTYJIKOM K
3aroJIHEeH MacjaoM, TOJIIUHA CJI0s KOTOPOTO paBHa o.

Jwuamerp Bana D, nnuna Brynku L. Ban Bpamaercs

PaBHOMEPHO O] BO3AECHCTBHEM BPALIAIOILErO

MomeHTa M. OnpenenuTh 4acTOTy BpallleHUsI Bajia, €CIu Temmeparypa macia paBHa 40 °C.

Ilpumepnoie 3a0auu  no meme «l uopocmamurar:

3amaua 1 (puc.). 3aKphITHINA pe3epByap

3aI0JIHEH TU3EJIbHBIM TOIUIMBOM,

temneparypa koroporo 20 °C. B I
BEPTUKAJIBHOI CTEHKE pe3epByapa UMEeTCs
npsaMoyronbHoe orBepctue (D x b), 3akpsiToe

MOTYIMINHAPUIECKOU KPBITITKOH. OHA MOXKET

MTOBEPHYTHCSI BOKPYT TOPU30HTAIBHON OCH A.
ManoBakyymmerp MV nokassiBaet
MaHOMETPHYECKOE NABJICHUE Py WIH
BaKyyMMETpPHUECKOE Py. | TyOHMHA TOTUIHMBA




HaJ Kpeimkoi paBHa H. Onpenenuts ycunue F,koTopoe HEOOX0IMMO IPHIIOKUTH K HUKHEH
YaCcTH KPBIILIKH, YTOOBI OHA HE OTKpbIBanack. CHJIoN TsSXKeCTH KpbIlKK peHeOpeub. Ha cxeme
MO0KAa3aTh BEKTOPHI JICUCTBYIOIINX CHJI.

A

3amaua 2 (puc.).
noJrycepruIecKoi KPHIIIKOW JJO CAMOTO BepXa 3aroHeHa

BeprukanbHas qUIMHAPUYECKAs LUCTEPHA C

JKUJKOCTBIO, INIOTHOCTH KOTOPOH p. Jlnamerp nucrepHs D, MV
BBICOTA ee nunuHaApudecko yactu H. Manometrp M noka3siBaer
MaHOMETPHUYECKOE JABICHUE Py L

!
Onpenenurts CUIly, pacTATMBAIOLIYI0 OOITHI A, U TOPU3OHTAIBHYIO T

CUJIY, pa3phIBaIOLIYI0 UCTEPHY 10 ceuennto 1—1. Cumoii
TSDKECTH KPBIIIKH MpeHeOpedb. BEeKTOphI CHIT TOKa3aTh Ha CXeMe.

Bona A K
3anauva 3 (puc. ). Kpyrioe orBepcTre Mex 1y AByMsl pe3epByapamu

3aKpbITO KOHUYECKON KpBIIKOH ¢ pazMepamu D H L 3akpsIThlii T

pe3epByap 3al0JIHEH BOJIOM, a OTKPBITHIN - )KuAKocThIO JK. K 3akpbITOMY pe3epByapy cBepXy
IIPUCOEANHEH MaHOBaKyyMMeTp MV, noka3pIBaroIMi MAaHOMETPUUECKOE AABJICHUE Py WIH
BakyyM pg. Temneparypa sxuakocreii20 °C, rimyounsl h u H. OnpenenuTs cuity cpe3blBaolyto
00aTHl A, 1 TOPU30HTAIIBHYIO CHITY, IEHCTBYIONIYIO Ha KPbIIKY. CHUIION TSXKECTU KPBIILIKH
npeHeOpeyub. BekTopbl cuil MOKa3aTh Ha CXEME.

Ilpumepnuie 3a0auu no meme «l'uopoounamuxay:

3anaua 1. Bona mepetekaer n3 HanmopHOTO Oaka, r7ie N30BITOYHOE JaBICHUE BO3TyXa p=03

MIla, B OTKpBITHIH pe3epByap 10 KOPOTKOI TpyOe AuaMeTpoM d =50 MM, Ha KOTOpOH
yCTaHOBJIEH KpaH. UeMy JJOJKeH ObITh paBeH K03()(GUIIMEHT COPOTUBIEHUS KpaHa JUIsl TOTO,
Q=87 H, =1 H,=3

M HA 2
£=05

4TOOBI PacX0/1 BOJIBI COCTABIISLI 11/c? BeIcOTBI ypOBHEH M. YuecThb

MOTEPIO Haropa Ha BX0Jie B TPyOy Y Ha BBIXOJIE U3 TPYObI (BHE3AIMHOE PACIIUPEHUE).



3agaua 2. Maciio BcackIBaeTCsl HACOCOM Ha BBICOTY hye = 0,5 M mo TpyOe quamerpom 20 MM u
JTTMHOM 1,2 M, KOTopasi UMeeT JiBa pe3kux u3ruda. Hacoc paszsuBaet nomauy 20 i/mMuH. Macio
MI0THOCTBIO 900 KI/M° HMeeT KHHeMaTHIeCKyIo Bs3kocTh v = 4 - 10”° m%/c. B Gake jaBienue
BO3yxa — atMocdepHoe. OnpenennTh, Kakol BaKyyM pa3BUBaeT HacocC. [IpHHSITH U1 MaCIISTHOTO
(GuabTpa K03 HULUEHTHI MECTHBIX COIPOTUBIEHUN (¢ = 6, [UId BX0Ja BO BCACBIBAIOLLYIO I10JIOCTh
Hacoca Cy = 2 1 11 u3ruba BcacbiBaromeit Tpyos! G,y = 0,8.

Ilpumepnuie 3a0auu no meme «l'uopasnuueckuii pacuem mpyoonpoeooos

3aoaua 1. OnpenenuTh BEIMYUHY TIOTEPh JABICHHS, BEI3BAHHBIX TTIOBOPOTOM TPYOOIIPOBOIA

nuamerpom d =200 mm Ha yrou o = 90°. TpyOonpoBo/1 HOBBI CTaILHOMU, pagnyc moBopoTa R =

40 M. XKunkoe macio muHepanbHoe(v = 14,5x 10" m?/c; p =800 kr/ M3). Pacxon xuakoctu Q = 0,5
3

Mm/c.

3amaua 2.

3anaua 4.8. XKuakocTs ¢ ToTHOCTHIO p = 900 Kr/M° ¥ BsiskocTbio v = 0,01 CT HarHeTaeTes 1o
TOPU3OHTAILHOMY TPyOOIpoBoay JunHoi L =4 M u nuamerpom d = 25 mm. OnpeaenuTsb
JIABJICHUE B HAYAJIbHOM CEYCHHH, €CITM B KOHEUHOM CEYCHHUH TPYOOITPOBO/IA IABIICHHE
atMocdepHoe, pacxoy kxuakoctu Q= 6 JI/c; MepoxoBaTOCTh CTEHOK TpyOonpoBoga A = 0,06 MM.

3aoauu no pacuemy 31emenmos 2uOpoOnpueooa

3agaua 1. /st mogbema rpy3a G co ckopocthio V=0,15 M/C HCTIONB3YIOTCS 1Ba THAPOIMIUIAPA
nuamerpom D= 100 mm. I'py3
CMEIIEH OTHOCUTEIBHO OCH
~— U2 CUMMETPHH TaK, YTO HArpy3Ka Ha

F, mroke 1ro mumaapak; =6 kH, a Ha
HITOKE BTOpOro ImHapak,; =5
Kakum moimkeH ObITh
0' KO3 PHUIMEHT MECTHOTO
CONPOTHBIIEHHS APOCCEs Eyp,

42
Il

kH.

4T00BI IIaT(opMa MoAHUMANIACh

6e3 ! nepekamrBanus: luamerp

TpyoOompoBoaa d= 10 mMm;

IJIOTHOCTD >KUJKOCTH p= 900 Kr/Mm°.

[TorepsiMu 1o JJTMHE TPYOBI
.TIpeHeOpeyb.

3anaya 2. Onpenenuts pacxos KUJAKOCTH, IPOIYCKAeMbIN OTPaHUYUTENIEM PacX0/1a, KOTOPBII
PacCMOTpEH B 3a71a4e 8§ , ecIu AMHAMMYECKAS BSI3KOCTh kuakocT A = 0,04 Ila-c u ee mIOTHOCTH

P =890 kr/m> BocIons30BaThCs (dhopMyI10ii 1711 MOTEpH HAIlopa Ha TPEHHUE NMPHU TYpOYJIEHTHOM

pexxume
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rae D — rugpaBimyeckuii quaMerp cedeHus u U — cpeHsis CKOPOCTb.

[IpuHrMas BUHTOBOW KaHaJ TUAPABIMYECKH IIIATKUM, KOA(POHUIIMEHT CONMPOTUBICHUS TPEHUS
OTpeAeIaTh o popmyre

0,316 vD
A= Re= "
\/ﬁ , Tae uncio PeliHonbca v

3anaua 3. OrpaHuuuTelb Pacxoaa, KOTOPBIM CIY>KUT JIJIs1 aBTOMAaTHYECKOTO MOAepKAHUS
IIOCTOSIHHOT'O pacxXxo/a B CUCTEME NPU IIOCTOSIHHOM BXOJIHOM JIaBJIEHUU P, U IEPEMEHHOM
IIPOTUBO/IABIICHUH P, COCTOUT U3 MOABMKHOTO nopiHs 1 ruamerpom D = 60 MM, umeromiero
otBepcTre 0=10MM U Harpy»kKeHHOTO MPYKUHOH 2.

[Ipu M3MEHEHNH TPOTUBOIABJICHHS P OPIICHD MIEPEMEIACTCS, U3MEHSISI OTKPBITHE D OKOH B
KopIryce 3 TakuM 00pa3oM, 4TO Pacxo/] Yepe3 OTPAaHUIUTENb OCTACTCS MOCTOSIHHBIM.

2
BricoTa npsSMoyroyibHBIX OKOH B Kopityce Dy =5 MM, ux cymmapHnas miomais fo= 1,5 cm”.

CuuTtas ycuiue npy>XUHbI TOCTOSHHBIM U paBHBIM R = 550 H, onpenenuts Ui BXOAHOTO
JIaBJICHUSI Maclia, paBHoOro P, = 15 MlIla:

1. Bennuuny pacxona Q, moaaep:KkMuBaeMoro OrpaHuduTeNeM.
2. 3aBHCUMOCTH OTKPBITHSI D OKOH OT MPOTHBOIABIICHHS p U BETMYUHY OTKPBITH 1Tpu p=0.

3. MakcuManbHOE 3HaYCHHE MPOTUBOIABIICHUS Pmax , HAYMHAS C KOTOPOT'O PACXO]T Yepe3
OTPaHUYUTENH Oy/IeT YMEHBIIATHCA.

Koaddunuent pacxoma oTBepcTHs B MOPIIHE U OKOH B

7 Koprlsyce MIPUHSATH H =0,6. TInotaocts Macaa £ =850

KI/M".

“

- 7 Yrxasanue. Boconb30BaThCsl yCIOBMEM PABHOBECHS TIOPIIHS
B CJICIIYIOIIIEM BHJIC:

A

aD?
Ap——=R
4

rne 4p — nepenasn naBneHnii Mo 06e CTOPOHLI

OTBCPCTHA B ITOPIIIHE.

3agauu 1o clensemMy NpuBoOIy

3anava 1. B 1ByXcOIIi0BOM T'HIpOyCHIIUTEIE
3acJIOHKA MTEpEMEILIEHA B CTOPOHY OJTHOTO M3 COIUT Ha

1M

BEJIMUMHY h OT CpeHero monoKeHus hy, 4eM BeI3BaH
y s T

Ll

8 audpoyunurdp




nepena AaBacHusAAp Ha TOpIiax pacripeaeuTeIbHOTO 30J0THHKA U, KaK CJICICTBHE 3TOTO, €r0
NepeMCIICHUC T' OT HeﬁTpaHLHOFO IIOJIOKCHUS. CLII/ITEUI, YTO CWJIbI JaBJICHUA HAa TOpLax
30JIOTHHUKA YPAaBHOBCIINMBAIKOTCA TOJIBKO IIPYKUHAMM, OIMPCACIIUTD X, CCJIIM AABJICHUC ITUTAHUS
rugpoycrutens  p1 =6-10° [a u nepememenue 3acnonkuh = 0,5hg.

KectkocTh Kax10# U3 npykuH 300THHKA ¢ =130 H/MMm, ero quamerpD = 10 mm.

Pacxop uepes coruio onpeaensrts mo gpopmyse

2p
Q = upmd,(hy — h) r

rac U - KOB(i)(bI/II_[I/IeHT pacxoga comia, P - AaBJICHUE IIEpe] COIJIOM; P - INIOTHOCTD JKUAKOCTH.

3amauy pemuTh I cirydast, koraazdohg =70%1/4 n W = U, TAC 1, - KO3 UIIUEHT pacxoa
BXOJIHOTO JIPOCCEIBHOTO OTBEPCTHS U (1 - ero quamerp.

3anava 2. Pabouas ®UAKOCTh MOIAETCS K THIPOYCHIUTEINIO TUIIA COILJIO-3aCIOHKA TIO]]
MOCTOSIHHBIM aBiieHueM Po=10 MIla. Komanansiit
AIIEMEHT TUPOYCUITUTEIIS BKIIIOUAET MOCTOSIHHBIN
Jpoccesb B BUE XKHUKiIepa 01 = 3MM U peryupyemMblit

L
- L 1
/ @ 1 a E Jpoccesb B BUE coruia 0,=2MM C MOABHKHOM 3aCIOHKOM

Ha BbIXoJie. JlaBieHue px B KaMepe MEXy IpoCCeIsiMu
nepegaeTcsi B pabouyro MojaoCcTh UCHOTHUTEIBHOTO

S ehilvhid R
o= ; rugpormnuHapa (D= 35 MMm), nopiieHs KOTOpOro onepr
s ' E % - Ha npyxuny xectkoctbio C = 200 H/cm 1 HarpyxeH

cuwioit R= 7500 H.

HpI/I HU3MCHCHHUHU 3a30pa h MCXKAY COIIJIOM U 3aCJIOHKOM M3MEHSETCS JaBJICHHUE Px BBI3BIBAs
cIeaiamiee rnepeMCeuICHUC TTOPIITHA.

[ToctpouTh rpaduk 3aBUCHMOCTH MEXIY 3a30pOoM h 1 CMelIeHneM S TOPIHS U3 KpaiHero
nonoxenust, oreevaroriero h= 0. Onpenenuts S mpu h = 1 mM. Pacxo depes sxukiep paBeH

M2
-

0.8 i | po—p

T T T . Qu=py =~ + 270 =

0’6 . 1 1 4 »\ p

04

07 / rme #4708, u uepes comno-3aciIoHKYy.
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e KOE)(I)(I)I/II_II/IGHT pacxona Hy 3aJJaH KakK (byHKI_[I/I}I OTHOCHUTCIILHOT'O 3a30pa d2 .



pu=f d.
[TocTpouTh JOMOTHUTENBHO IPahUK 3aBUCUMOCTH 2/ nna koaddunmenta pacxoga
COIUIA-3aCIOHKH, ONPEEIISIEMOTO U3 BBIPAXKEHHS

Q, = umd;h 2P
Ve

3anaya 3. VcnonHUTENbHBIA IWIMHAP FUApOycHinTeNs (quametp nopmss D1 = 60MM u mroka
D, = 30 Mm) Harpysxke cunoii R = 3500 H. PaGouas xunkocts (£ = 850 Kr/M° 10712eTCs B
HIDKHIOIO [I0JIOCTh IMAMHApa HacocoM H nmox paBnenueM p,= 5 Mlla (nmonnep:xuBaercs
IIOCTOSIHHBIM € TIOMOIIIbIO nepenuBHOro kinanana [1K). -

KomaH1HBIH 0JHOKPOMOYHBII 30J0THUK (IuameTp miymkepa d, = 10 Mm), yrpaBiser
NepeMelIeHUSIMH IITOKA [IIMHAPA TyTeM U3MEHEHUsI OTKPBITHS IMIUHAPUIECKOT0 OKHA, Yepe3
KOTOPOE KHUAKOCTh OCTYNAET U3 BEPXHEH MOJIOCTH IIMJIMH/IPA HA CJIUB.

B nopiiHe nuiMHApa nMeeTcst Apoccenupyroiiee otsepetre (0 = 4 Mm), 6iarogapst KOTOpoMy
MO>KHO TPHU OMPEIEICHHBIX OTKPBITUSX 30JI0THUKA PEBEPCUPOBATH JBUKEHUE MTOPIIIHS.
ITocTpouTs rpaduK 3aBHCHMOCTH CKOPOCTH Ut yCTAHOBHBIIETOCS ABHKCHHS IOPIIHS OT
OTKPBITHS X 30JI0THHKA.

Yka3aTh, IPH KAKOM X ITopIeHs ocranasmuBaercs (Vn = 0).

L

KaxoBo 6yz[eT 3HAYCHHUC " IIPpHU 3aKPBITOM 3010THUKE?

a;

%

N
]

PRI
L

Pacxon uepe3 apoccenupyoliee 0TBepCTHE ONPEEIISTh 110
bopmyne

N
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|
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Ql =/'l1 41 \

H 4€pe3 30JIOTHUK

Q, = ppmd,X zpfo
e

rae Po — AABJIECHUE B BEPXHEH MOJOCTH LIWIHH]IPA.
Kosddurments pacxoa npunsats 4 = H2 = 0,6. Tpennem u yreukamu B uIHHIpE
npeHeOperarTh.

Vkazanue. Bocrionbs3oBaThCs YPaBHCHUCM PABHOBCCHUS IMMOPHIIHA:

2

”21 +R=pH%(Df—D§)

Po

Y BBIPAXKEHHEM PACcX0/la )KUJIKOCTH U3 BEPXHEHN MOJIOCTH B 30JI0THUK MPEAINOJaras, 4To NOpIIeHb
JIBUKETCSI BBEPX, IMEEM
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IIpumepHoe 3axanue mo JadbopaTropHoii padore.

ITo HNCXOJHBIM JAHHBIM IJId ABYX I'MAPOCHUCTEM, IIOKa3aHHBIX HAa PUC. 1, OIIPECACIIUTh CKOPOCTHBIC
H CHJIOBBIC ITAPaMETPhI THAPOIHIIMHAPA. PeSYHBTaTH BBCCTH B Ta6n1/1uy. OOBSCHUTD
IMMOJIYYCHHBIC PC3YJIbTAaThI.

XEMA 1 M 2
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PI/ICYHOK 1-— FI/II[paBJ'II/I‘leCKI/IC CXEMBI ITOJKIIIOYCHU A THAPONUIINHAPA



IMPUJIOKHHUE 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUSA MMPOMEKYTOYHOM aTTeCTAllUN:

Kon NHaukaTop AOCTHIKEHUS

OneHouHBIE CpesicTBA
UHJIIKATOpa | KOMIETEHIINN

IIK-3: Cnocod6HocTh pa3padaTbiBaTh NPOCThIE Y3JIbI U 0JI0KH MeXaTPOHHBIX CHCTEM, BKJIIYAIOIIHX 3J1eKTPONPUBOAbI, THAPONPUBOALI
NMHEeBMONPHUBOAbI

[1K-3.1 Pemraer ctangaptHbie Ilepeuens meopemuueckux 60npocos K 3auemy:

npodeCCHOHAIIbHBIC 3aJ1a4H 110
pa3paboTKe MPOCTBIX y3/I0B 1 1. CaoiicTBa pabouunx xuakoctei. OCHOBHBIE TIOHATHS U OTPEEICHUS KUIKOCTH.

0JIOKOB MEXAaTPOHHBIX CUCTECM,

[1;10THOCTP U yAENbHBIN BEC )KUAKOCTH.
BKJIFOYAIOIINX
SJICKTPONIPUBO/IBI, CKMMaeMOCTB KHUIKOCTH.
TUAPOTIPUBOBI U
ITHEBMOTIPUBOIBI Koadduiment 00beMHOT0 CixaTusl.

KoadduureHT TernoBoro pacmmpeHus.
Moynb ynpyroct XuaKoCTH.

Bsa3kocTe KUIKOCTH.

©© N o g ~ w N

Koaddurment kuaemaTrnaeckoi BI3KOCTH KUIKOCTH.
KaBuTanus >XuIKOCTH, CIOCOOBI MPETOTBPAIICHHS.

10. O6auTepanus KHUIKOCTH.




Kon
HHOUKAaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETECHIINU

OrneHouHBIE CpescTBa

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

I'uapocTaTrka, OCHOBHBIC ITOHATHS U ONIPEIACICHUS.
[ToHsiTHE THAPOCTATUIECKOTO JTABJICHHS.
EnuHuIel n3sMepeHust THAPOCTATHIECKOTO JTaBJICHHS.
CBoiiCTBa THIPOCTATHYECKOTO IABJICHHUSI.
[ToHSITHS THAPOCTATUYECKOTO JIABICHHS: a0COIFOTHOE, aTMOC(EPHOE, M30BITOYHOE U BAKYYM.
JuddepeHnmansabie ypaBHEHUS Dijiepa 11 PaBHOBECHS KHUIKOCTH.
OCHOBHOE ypaBHEHHE T'UIPOCTATUKHU.
3akoH Apxumena.
3akoH Ilackais.
MexaHu3M C UCTIOIB30BAHUEM YPaBHEHUS TUAPOCTATUKH, IOMKPAT. U MYJbTUILTUKATOP.
MexaHu3M C UCTIOIB30BAHUEM YPaBHEHUS TUAPOCTATUKH, MYJIbTUILIUKATOP.
N3mepenne naBieHus KUIKOCTH.
PaBHOBecue KUIKOCTH B COOOIIAOIINXCS COCYIaX.
Cuita 1aBieHus KUJKOCTH HAa BEPTUKAIBHYIO CTEHKY.
Cuita 1aBneHus KUIKOCTH Ha TOPU3OHTAIBHYIO CTEHKY.
Cwita naBneHuUs KUJIKOCTH HAa HAKJIOHHYIO CTEHKY.
Onpenenenre TOMIUHBI CTEHKH.

FI/IJIPO)]I/IHaMI/IKa, OCHOBHBIC OIIPECACIICHUS.




Kon
HHOUKAaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETECHIINU

OrneHouHBIE CpescTBa

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.

['eomeTpust MOTOKOB KUIAKOCTH.

Kiaccudukanmsi moOTOKOB KUIKOCTH
Pexxumel nemxenus xxunkoctu. Yucio PeltHonbaca.
JlaMuHapHBIN peKUM JBUKEHUS KUIKOCTH U €r0 3aKOHOMEPHOCTH.
Pacxon u cpeansisi CKOPOCTh MOTOKA MPH JIAMUHAPHOM PEKHUME.
TypOyNeHTHBIN PEKUM JIBHIKSHHS )KUJIKOCTU U €r0 3aKOHOMEPHOCTH.
3aKOH HEPa3pbIBHOCTHU MMOTOKA KUAKOCTH.

3aKOH COXpaHEHMsI SHEPIUU AJIs IOTOKA )KUJIKOCTH. Y paBHeHHE bepHyIuu Ju1sl MOTOKa UieanbHON
JKUJKOCTH.

YpaBHenue bepHyiun s CTPYHKH UACATBHON HKUJKOCTH.
VYpaBHeHue bepHyIuM U IOTOKA peabHON KUIKOCTH.
VYpaBHeHue bepHyuM U1 CTpYHKH peanbHOM JKUIKOCTH.

IIpuMeHeHre OCHOBHBIX YPaBHEHUH JABUKEHUS ITOTOKOB KMJIKOCTH ISl U3MEPEHUS CKOPOCTEN U
Pacxo10B KUAKOCTH.

I'mnpocratnueckuii ynap. @opmyina Xykxosckoro H.E. nns runpoynapa.

Crioco6bI pe1oTBpaIleH s THAPABINYECKOTO YAapa..

[Torepu Hamopa (naBieHus), onpeaessieMble JUIMHOW TpyOonpoBoaa, popmyna lapcu.
OrnpesenieHre MECTHBIX TIOTEPh Haropa (IaBieHus) B TpyoompoBoe, popmya Beiicoaxa.

Ornpenenenne noTeps Hanopa (JaBienHus) B Tpyoornposoae, Gopmyna lapcu-Beiicoaxa.




Kon WHauKaTop AOCTHKEHUS

OrneHouHBIE CpescTBa
WHJIUKATOpa | KOMIIETEHIUU

46. Pacuet o011ero CONpOTUBIICHUS B TIPOCTOM TPYOOIIPOBOJIE.
47. TlocnenoBaTenbHOE COEAMHEHHE MTPOCTHIX TPYOOIIPOBOIOB.
48. [TapaieapHOE COSUHEHNE MTPOCTHIX TPYOOIIPOBOIOB.

49. OmpenesieHue MOTEPh JABJICHUS B pEaIbHON THIPOCHCTEME.
50. ®opmymna Topudernim.

51. Ucreuenue KUAKOCTU YEPE3 MajIoe OTBEPCTUE B TOHKOM CTEHKE.
Ilepeuens meopemuueckux 60npocos K IK3ameny:

52. JIOCTOMHCTBA U HEJOCTATKU TUAPOIIPUBO/IA.

53. YcioBHbIE 0003HAYEHUS B THAPOIPUBOIAX.

54. CTpykTypa ruIponpHuBo/a.

55. CxeMbl ¢ 00bEMHBIM PETYIUPOBAHUEM CKOPOCTH YKHUJIKOCTH.
56. CxeMmBbl C peryarupoBaHUEM CHITbI HCOTHUTEIBHOTO OpPTaHa;
57. CxeMbl C 00BEMHBIM PETYIUPOBAHHEM CKOPOCTH JKUIKOCTH.
58. Hacocsl rugponpuBo10B, ycI0BHbIE 0003HaUeHHs. THITbI
59. 'uapoaBurarenu, ycaoBHbIE 0003HAUCHHUS.

60. T'uapoIMIHHIIPHI, YCIOBHBIE 0003HAYCHUS.

61. Pacder OCHOBHBIX TapaMeTPOB THIPOIMIINH/IPA.

62. I'mapopacnpeeuTenu, YCIOBHbIC 0003HAYCHHUS.




Kon
HHOUKAaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETECHIINU

OrneHouHBIE CpescTBa

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.

3arnopHsble KianaHbl, yCIOBHbIE 0003HAYEHHUS.

Knananel naBneHus, yciaoBHbIe 0003HAUCHMSL.
[TpenoxpaHuTenbHbIE KIANaHbl, yCIOBHbIE 0003HAUEHMS.

[ToTouHble KiIamnaHbl, yCIOBHbIE 0003HAYEHUS.

Jpoccenu, ycIOBHBIE 0003HAYCHUSI.

['uIpoakKyMymIsITOpbI, YCIOBHBIE 0003HAUEHUS.

OunbTpsl, YCIOBHBIE 0003HAYECHUS.

[TpuGopsl KOHTPOJIS TUAPONIPHUBOAA. Y CJIOBHBIE 0003HAUCHMSL..

I'mapaBianueckas cxema npUMeHeHUs JU(PepeHInanbHOTr0 TUAPOLMIINHApPA.

I'maponpuBoa 3aKPHITOM THAPOCUCTEMBI, OCHOBHOM KOHTYP.

I'maponpuBOI OTKPBITON TMAPOCUCTEMBI.

Jlornueckuie 271€MEHTHI.

Peanu3zanus noruvyeckux QyHKIMHA B THAPO- U THEBMOCHCTEMAX.

[TocTpoenue cucreM ynpaBieHUs KOMOWHAIIMOHHOTO THIIA.

Metoapl MOCTPOCHUC MHOI'OTAKTHBIX CUCTCM YIIPABJICHHA.

Crarndeckue XaPaKTCPUCTHKU UCIIOJTHUTCIIBHBIX MCXAHU3MOB MOCTYNATCIIBHOI'O U BpalllaTCIIbHOT'O

JEHCTBU: (MeXaHI/I‘-ICCKaSI, CKOpOCTHaH).

HcnomHuTenbHBIE MEXaHU3MBI ¢ 00bEMHBIM PEryjinpoBaHuCM CKOPOCTH.




Kon
HHOUKAaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETECHIINU

OrneHouHBIE CpescTBa

80

81.
82.
83.
84.
85.
86.
87.
88.
89.

90.
91.

92

. icniosTHUTENbHBIE MEXaHU3MBI C APOCCEIBHBIM PETYJINPOBAHUEM.
[TponiopunoHanbHble KianaHsl, [I[pyHIKIBEL PaOOTHI.
KomneHcanus Harpy3ku ¢ MOMOIIBIO KJIAIIaHOB IIOCTOSSHHOM Pa3HOCTH ABICHUM.
DJNEKTPOHUKA YIPaBICHUS JJIsl IPONOPLUUOHAIBHBIX KJIAaHOB.
Kputepuu i1 onpezenenus napaMeTpoB yIPaBICHUs C IOMOIIBIO IPOINOPLIHUOHAIBHBIX KJIalaHOoB.
CepBoxnanansl. [IpuHIuns: paboThl.
ArnrmnapaTHas TEXHHKA.
KonTyp perynupoBaHnus.
BnusiHue nMHaMHUYECKUX CBOMCTB CEpBOKJIANlaHa Ha KOHTYpP PETYIMPOBaHUS.

cDI/I.]'HE:TpElI_II/I}I Ha TUAPABIIMICCKUX YCTaHOBKAX C CCPBOKIIAIIAHAMHA U ITPOMMOPHHUOHAIIbHBIMU
KJ1altaHaMH.

HpI/IMepLI BBITIOJTHCHHBIX YCTAHOBOK C UCIIOJIb30BAHUCM HPOTTOPIHUOHAJILHBIX KIIAITIAHOB.
HpI/IMepLI BBITIOJTHCHHBIX YCTAHOBOK C UCIIOJIb30BAHUCM CCPBOKIIAIIAHOB.

. 3KcnnyaTaum[ HpOHOpHHOH&J’IBHOﬁ TEXHUKU U CIICAAIICTO THAPOIIPHUBOAA.

Hpumepnble npakmuueckue 3a0anus 0n1a 3auema:

1. JKuakocts, nmerolrast IWIoTHOCTb 1200 kr/M® 1 AMHAMHYECKHiT KO2(DPUITUEHT BA3KOCTH 2 107
[Ta-c, n3 6aka c TOCTOSTHHBIM YPOBHEM | caMOTEKOM MOCTYyMaeT B peakTop 2. OnpenenuThb, Kakoe
MaKCHUMaJIbHOE KOJIIMYECTBO KUIKOCTH (IIPU MOTHOCTHIO OTKPHITOM KPaHEe) MOXKET MOCTYNaTh U3
0aka B peakTop. YPOBEHB KHUIKOCTH B OaKe HAXOIUTCS Ha 6 M BBIIIE BBOJIA KUIKOCTH B
peakTop. TpyOompoBOI BEITIOTHEH U3 aIFOMUHUEBBIX TPYO ¢ BHYTPEHHUM AuaMeTpoM 50 M.
OO6mas arHa TpyOOpOBO/Ia, BKIIFOYAst MECTHBIE conpoTuBIeHus, 16,4 M. Ha TpybomnpoBoie




Kon
HHOUKAaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETECHIINU
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UMEIOTCS TPU KOJIeHa U KpaH. B Gake u peakropenaBieHruearMochepHoe.

&M

2. ITlomoOparh HEOOXOIUMBIN THAMETP MUIUHAPHIEecKoro Hacaaka (4=0,82) ¢ TakuM pacdyeToM,
4yTOOBI Yepe3 Hero BbiTekano 77000 Kr/4 HeTH MIOTHOCTHIO 865 Kr/ne. HanmopHAnocTosiHHBIN 1
paBeH 12 M.

Ilpumepnvie npakmuyeckue 3a0anusa 011 IK3IAMeHA:

1. B aBycTOpOHHEM THAPOIMIHHIPE AuameTtp mopirHs D = 160 mm, tuameTps! mTokoB d;=80MM 1
d, = 100 mm. IIpu pabouem nasnennu p = 10 MIla, mpoTHBOaBICHUN B CIIUBHOU MOIOCTH Pyp =
0,15 MIla u pacxoae macna padoueii monoctsio 0,1 11/c onpenenuTs ycuiane u CKOpoCTh,
pa3BUBaEMBbIE IITOKOM IIpH JBUKEHUH BIIPaBO U BieBO. [IpuHATs Mexannueckuit KI1/]
ruapouuausapa 0,96; oobemubIi — 1.
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Ilpumepnuie 3a0anusn Ha pewienue 3a0ay u3 npogheccuonanvHoil od1acmu
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Ha pucynke nokazaHa ynpolieHHasi cxema 00beMHOT0 THIPOIIPUBO/IA TOCTYMATEIHHOTO
JIBUKEHUSI C JPOCCENIbHBIM PEryJIMpPOBaHUEM CKOPOCTH BBIXOJHOIO 3BeHA (1ITOKA), rae 1 -
Hacoc, 2 - peryiaupyemsiid apoccens. [ITok ruapommmnapa 3 Harpyxen cusoi F = 1200 H;
nuametp nopiuHsa D =40 mm. [IpenoxpanurensHsbiii kianat 4 3akpbIT. OnpeaenuTsb 1aBieHue Ha
BBIXOJIE U3 HACOCA U CKOPOCTh MEPEMEILEHHUS TOPLIHS CO IITOKOM Vy, ITPH TAKOM OTKPBITHH
Jpoccerst, KOTJ]a €r0 MOYKHO PaccMaTpUBaTh Kak OTBEpCTHE TUIOMAAb0 Sp = 0,05 cm” ¢
koadunmentom pacxona | = 0,62. [logaua nacoca Q = 0,5 n/c. IlnotHOCTH XKHAKOCTH p = 900
Kr/m°. [Totepsimu B TpyOonpoBoaax npenedpeus. [1ocTponTh rupaBIuvecKyro cXxemy, 3a1aTh
HACTpOWKY KiamaH 4, cmoaenupoBaTh padoty ['C.

CornacHo 3a/laHHO TuarpamMmbl IepeMenieHus pa3padoTaTh CUCTEMBI yIIpaBieHus: 1 -
UCTIOJB3Ys PEIeHHO-KOHTAKTHBIE CXEMBbI; 2 - UCTIONb3Ys (CUMYISATOP) KOHTpOJUIEpa B
nporpamme FluidSim-H. B 3ananuun: A u C — rugpounnusapsl, B — ruapoMoTop uist Bcex
BapuaHTOB. HeueTHble BapuanTs! 10 9: nunuaap C ABYCTOPOHHETO JEHCTBUS BEPTUKAIBHOIO
pacnonoxenusi. Harpyxen 6onpimmm BecoM. [IpenycMoTpeTs NO3UIIMOHUPOBAHNE B TEUEHHE
JUIMTENbHOTO BpeMeHH. UeTHble BapuaHThl 10 10: muiMHIp A 1BYCTOPOHHETO AEHCTBUSA
BEPTHUKAIBHOTO pacnosiokenus. [IpenycMoTpeTb 01MHAKOBYIO U OBICTPYIO CKOPOCTD
NEpEMELIEHUS KaK [TPH BBIABY)KEHUH, TaK U NpU BTATUBaHUM. 11 - 16 BapuaHThI IpEeayCMOTPETH
BO3MO)KHOCTh JIMCTAHIIMOHHOTO yrpasyieHus ycunusimu B I'Ll 1 MoMeHTOM B ruipoMoTOpe B
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MOCITICAHEH TPETH BpEMEHH UKIIA. J[J1s BceX BapuaHTOB 00ECIICUHTh IJIABHBINA Pa3roH
THJIPOMOTOpA U €r0 IJIaBHOE TOPMOKEHHUE, a TAKXKE MPETyCMOTPETh PEKUMBI paObOTHI
«Komannay, «{ukm», «ABromary. [IpegycMoTpers BO3MOKHOCTD 3()(HEKTUBHOTO
UCIIOJIb30BaHUs SHEPTHH HacOoCcOB. JIOOUTHCSI, 110 BO3MOXKHOCTH, MakcuManbHoro KIT/]

FI/I,[[pOCI/ICTeMLI.
13 14
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4. Hcxons u3 KOHTaKTHO-peHCf/'IHOﬁ CXCMBI YIIPAaBJICHUA MHOT'OABUT'ATCIIBHBIM T'HAPOIIPUBOIOM
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MOCTPONTE AUAarpaMMy «IepeMeleHue-1mary 1id 4 rupoaBurarenei




6) HOpﬂ}IOR NMpoBEACHUA l'[pOMC)KyTO‘lHOifI aTTeCTalluM, MOKa3aTe/JIn U KPUTEPUHU OLICHUBAHUA

[Tpy noAroTOBKE K AK3aMEHY Yy CTYAEHTA JIOJKEH ObITh XOPOLIMHA y4eOHUK MIIM KOHCIIEKT JINTEPATypbl, IPOYUTAHHOMN 110 YKa3aHUIO IPErojaBaTeis B
TedeHue cemectpa. KoHCieKTHpoBaHUEe JOHKHO OCYIIECTBIIATHCS 00YJYaIOIUMCS TOJIBKO JIUIIb CAMOCTOSTENHHO. I[pocMOTp cOOCTBEHHBIX KOHCIIEKTOB
N03BOJISIET 00yYaromeMycst ObICTPO BOCCTAHABIMBATH B MMAMSTH COJEP)KAHHE UCTOYHUKA.

B Hauasne ciegyeT mpocMoTpeTh BeChb MaTepuall 10 C1aBaeMON AUCHUILUIMHE, OTMETHUTD i1 ce0s TpyaHble Bonpockl. O0s3aTesbHO B HUX pa3o0parkcs. B
3aKIIF0YCHHE eIlle pa3 1[es1eco00pa3HO MOBTOPUTH OCHOBHBIE TTOJIOKEHUS, UCTIOB3YS IIPU STOM OIOPHBIE KOHCIIEKTHI JIeKIui. [Ipu 3TOM HY)XHO 00paTHTB
0c000€ BHUMaHUE Ha TeMbl YU€OHBIX 3aHATUH, IPOIYIIEHHBIX CTYI€HTOM I10 PAa3HBIM IPUYHHAM.

[Tpu moaroToBKe K 9K3aMeHy HEOOXOIMMO MOBTOPATH MPOUICHHBI MaTepHall B CTPOTOM COOTBETCTBHH € Y4eOHOU pabodeld mporpaMMOi IUCITUTUINHEI,
IPUMEPHBIM [IEPEUHEM YUEOHBIX BOIIPOCOB, BBIHOCSILMXCS Ha SK3aMEH U COJIepKalXCcs B JaHHOW IIporpaMMe.

Ecnu B poniecce caMoCcToATEIbHOM paboThl HaJl H3yYE€HHEM TEOPETUYECKOI0 MaTepraia WK IPU PELICHUH 33/1a4 Y CTYJIeHTa BO3ZHUKAIOT BOIIPOCHI,
pa3peunTh KOTOPhIE CAMOCTOSTENIFHO HE YAAaeTCs, HEOOXOAUMO 00PAaTUTHCS K MPEMOAABATEINIO IS TIOTyYEHHs Y HETO Pa3bsICHEHHH WM yKa3aHuil. B cBomnx
BOIIPOCAX CTYACHT J0JKEH YETKO BbIPa3UTh, B UEM OH UCIBITHIBAET 3aTPYJHEHUS, XapaKTep STOr0 3aTpyJHEHU. 3a KOHCYIbTallUeH cielyeT oopamaThbes U
B CJIy4ae, €CJIM BOZHUKHYT COMHEHUS B IPABUJIBHOCTH OTBETOB HA BOIPOCHI CAMOIIPOBEPKH.

Ilokazamenu u Kpumepuu OueéHusanus:

— Ha OLIEHKY «OTJIN4YHO» (5 6aju10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUN, BCECTOPOHHEE,
CUCTEMATHUYECKOE U TNTyOOKOe 3HaHUE y4eOHOro Marepualia, CBOOOIHO BBIITOJIHSET IPAKTUUECKUE 3aJJaHuUsl, CBOOOIHO ONIEPUPYET 3HAHUSMHU, YMEHUIMH,
INPUMEHSET UX B CUTYallUsIX TOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLIEHKY «Xopouo» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA yPOBEHb CPOPMUPOBAHHOCTH KOMIETEHIIUI: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTENbHbBIE OITMOKH, HETOUHOCTH, 3aTPYAHEHUSI IPU aHATTUTUUECKUX OIepalusiX, IepeHoce 3HaHUN U YMEHHI Ha HOBBIE,
HECTaH/IapPTHHIE CUTYallUH.

— Ha OIICHKY «Y/I0BJIETBOPHUTENbHO» (3 Oaia) — 00yJaronuiics 1eMOHCTPUPYET MOPOTOBBIN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETSHITHI: B X0J1€
KOHTPOJIbHBIX MEPOIIPUATHH JTOMYCKAIOTCS OMUOKU, TIPOSBISETCS OTCYTCTBUE OTIENBbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00YyUaIOIIUIACS UCTIBITHIBAET
3HAUYUTEJIbHBIE 3aTPYIHEHUS] IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSIMU NIPU UX MEPEHOCE HA HOBBIE CUTYAIUU.

— Ha OIICHKY «HeY/0BJIEeTBOPUTEIbHO» (2 6armia) — o0ydJaromuiicss JAeMOHCTpUpYeT 3HaHUs He O6osee 20% TeopeTrnueckoro MaTepuana, J0MmycKaeT
CYIICCTBCHHBIC OI]_II/I6KI/I, HE MOJKCT IMOKAa3aTh MHTCIJICKTYAJIbHBIC HABBIKH PCIICHUWA ITPOCTHIX 3aaa4.



— Ha OLICHKY «HeY/10BJIeTBOPUTEIbHO» (1 6aiin) — oOyuaroluiicss He MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEIACHHUS U 00bSICHEHNU UHGOpMAIUH, HE
MOJKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKHU PEIICHUS MTPOCTHIX 3a7ay.
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