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JIMcT perucTpanuu u3MeHeHuil v 10N0JTHEeHN I

Ne Pa3nen Kpatkoe conepxanue uz- JHara. Neo Ioamnuce
/i PIL/ (mo- MEHEHMsI/ IOTIOJIHEHUS IIPOTOKOJIA 3aB. Ka-
JINAIE)) 3aceqaHus benpoit
kadenpbl
1 PI1 AKTyanu3aius Bcex pazzaenon PIT 07.09.2018
rpoTokoia Ne 1 5
2 PII Axkrtyanu3zanus Bcex paszaenos PIT 26.09.2019
rpoTokost Ne 2 4
3 8 AKTyanu3anus yueOHO-METOUIECKOTO U 01.09.2020

MH()OPMAITMOHHOTO O0eCTIeYeHUs JUCITUTLITH-

HEL

rpoTokoa Ne 1




1 esiu 0cBOEHUM JUCHMILIHHBI

enstmu ocBOEHMSI TUCUUIUIMHBI (MOAYIIs) «I uApOMEXaHUKA) SIBIISIFOTCS:

- (bOpMI/IpOBaHI/IC Y CTYACHTOB 3HaHUH 00 OCHOBHBIX 3aKOHOMCPHOCTX BSaHMOHeﬁCTBHHX Kua-
KHX U TBEPABIX TCJI;

- MpUOOpEeTeHrEe HAaBBIKOB IMPOEKTUPOBAHMS U pacyeTa THAPABIMYECKUX U ITHEBMATUYECKUX
YCTPOMCTB U MallllH;

- OBJIAQJICHUE JIOCTATOYHBIM YPOBHEM MPO(EeCCHOHATBHBIX KOMIIETCHIIMM B COOTBETCTBUHU C Tpe-
oosanusamu OI'OC BO no crienmnaibHOCTH

«MeXanOHHBIe CHUCTEMBI B aBTOMAaTU3HUPOBAHHOM ITPOU3BOACTBEN.

2. Mecrto aucunninnsl B ctpykrype OOII noaroroBku 0akanaspa

Hucuunnmna
«['uppomexanuka» BXOAUT B BAPUATHUBHYIO YacTh OJ0ka 1 oOpa3oBaTenbHOM MPOrpaMMbl
(AMCUMIUTMHBI TIO BBIOODY).

Jljis v3ydeHus TUCHUIUIMHBI HEOOXOANMBI 3HaHUS (YMEHHs, HaBBIKH), cHhOpMHpPOBAHHBIC B
pe3ysbTaTe W3Y4YCHHS AMCIUIUIMH: MaTeMaTHKa, (U3HMKa, TCOPETHUSCKAass MEXaHWUKA, TEXHUYCCKas
MEXaHHKa.

3HaHus (YMEHUS, HaBbIKU), TOJIYYCHHbIE MTPU W3YYEHUU JAHHOW IUCHUILIMHBI OyayT HE0O-

XOOUMBI B UI3YUCHUH JUCHUILIINH:

«ONEeKTpUYECKUe M THJIPABIUYECKHE TPUBOJBI MEXATPOHHBIX M POOOTOTEXHUYECKHX
YCTPOMHCTB)»

«HpOHOpI_II/IOHaJ'ILHaH rHAPOAaBTOMATHKA TEXHOJOTHYCCKUX MAIIUH»,

«OCHOBBI MEXaTPOHUKH U POOOTOTEXHUKIY», & TAKXKE TPU HAIMMCAHUH BBITYCKHON KBaJIH-
(duKaoHHON paboThl 6akaIaBpa.

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHHUILIMHBI (MOAYJIS) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHus!

B pesynbrare ocBoeHUs AUCHUTUTHHBI (MOAysl) «[ uapoMexannkay oOydaromuics J0HKEeH 00ma-
JIaTh CIECIYIOINMU KOMIETCHIIUSMH:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHS
KOMIIETEHIINH

IIK-1 c1oco0HOCTBHIO COCTABJIATHL MaTEMaTHYECKHE MO/IEJIH MEXaTPOHHBIX M POOOTOTEXHUY e-
CKHMX CHCTEeM, HX MOJCHCTEM H OTAEeJIbHBIX 3JIEMEHTOB H MOy J1el, BKJII04Yasi HHpOpMauoH-
Hble, JJIEKTPOMeXaHUYeCKue, TiipaBinyecKue, 3JIeKTPOrupaBindecKue, 3J1eKTPOHHbIe
YCTPOMCTBA M CPECTBA BHIYUCIUTEIbHON TEXHUKH

3HaTh — OCHOBHBIC 3aKOHBI B3aUMO/ICHCTBUS KHUJIKOCTH U Ta30B C TBEPIBIMU TEJIa-
MU,

— DJIGMEHTHI W alllapaThl THAPABIMYCCKUX W ITHEBMATHUCCKUX CHCTEM IPH-
BOJIOB;

— TMPUHIMIBI TTOCTPOCHUS MPUHIIUIHAIBHBIX CXEM THUAPO U MTHEBMOIPUBO-
JOB;




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITETCHIIH
— METO/bI IOCTPOCHHS CUCTEM YIPABIICHHS THAPO U ITHEBMONPUBOJIAMH Ha
ANIEKTPOPENICHHBIX DJIEMEHTAX, a TaK)Ke Ha CTPYHHBIX JJIEMEHTax W Ha
ruOKOIPOrpaMMHUPYEMBIX KOHTPOJUIEPaXx;
YmeTb — pemiaTh 3a/1a4d KHHEMATUKH U TWHAMHUKH KHUJIKOCTH;
— COCTaBJIATH PAacUETHBIE CXEMBI JUISI MOJCIMPOBAHUS IPOIECCOB MEXaHHUKU
KHUJKOCTH U Ta3a
— pas3pabarbIBaTh CHCTEMBI T'HJIPO U IHEBMOIIPHBOJOB TEXHOJOTHYECKHX Ma-
IIMH 110 33/IaHHBIM JUarpaMMam IMepeMeIIeHN B COOTBETCTBUHM ¢ KOHKPETHBIMHU
YCIOBUSMHU
—  CaMOCTOATENBHO MPUOOpETaTh 3HAHHUS B 00JIACTH MEXAHUKHU KHUJAKOCTH H ra3a
C HCHOJB30BAaHWEM Yy4eOHOW W CIPAaBOYHOM JHMTEPATyphl, T'OCYIAPCTBEHHBIX
CTaH/IapTOB U HAy4YHBIX ITyOIHKaLuUii;
— TPUMEHSATH MMOJyYEHHBIE 3HAHUS Ha MEXIUCIUILTNHAPHOM YPOBHE;
—  BbIOMpATh ¥ MPUMEHSATh MAaTEMAaTUYECKAE METOMBI, (PU3HUecKre 3aKOHBI IS
pelIeHusl MPaKTHYECKUX 33134
Braners — 1po(heCcCHOHAIBHBIM S3bIKOM IPEAMETHOW 001aCTH 3HAHUS;

— OCHOBHBIMH METOJIaMH MOJCIIUPOBAHUS MPOIIECCOB MEXAHUKH KUIKOCTH U
rasa;

— OCHOBHBIMHM METOJIAMH PEIICHHS 3a7a4 B 00JIaCTH MEXaHUKH KUJIKOCTH U ra-
3a;

— METO/JaMH TMOCTPOCHUS THUAPABINYECKUX U IMHEBMATUYECKUX MPUBOJOB TEX-
HOJIOTHMYECKHX MAIIIWH;

— METO/JaMH MOCTPOCHUS CUCTEM YIPABICHUS aBTOMATUUECKUMU JIMHUSIMHU U
MIPOMBIIIUICHHBIMA POOOTaMH ITUKJIOBOTO, TO3UIIMOHHOTO U KOHTYPHOTO THIIOB;

— MCTOoAaMU MPOCKTUPOBAHUA U paCuCTa THAPABINYCCKHUX U IMTHCBMATHYCCKUX
CHUCTEM C HCIIOJIB30BAHUEM MATCMATUUYCCKOIO aHajin3a U KOMIIBIOTCPHOTO MOJC-
JINPOBAHMU.




4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs)

OO01mast Tpy10€MKOCTh TUCHUTUTHHBI COCTABIISICT 7 3a4€THBIX eUHUI] 252 aKaj. 4acoB, B TOM YHUCIIE:
— KOHTaKkTHas padota 143 akaj. 4yacos:

—aynuropHas — 138 akaj. yacos;
— BHeEayJIUTOpHas — 5 akaj. yaca

—caMocTosTenbHas padora — 73,3 akaj. Jaca;
- IOATOTOBKA K 3a4eTy, SK3aMeHy — 39,7

d)opMa arTeCTalluu — 3a4€T, 5K3aMCH

AynuTtopHas
KOHTaKTHas paboTa

Bun camocrosTenbHOU
paboThI
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1. Tema. Xunkocts u ee ¢pu- 4 7 ITouck momomHUTEILHON MH- |BXOOHOM TECTOBEIA KOH- [TK-1-yB
3u4eckue cBoicTBa. CHibl, dbopmaruu o 3agaHHON Teme | Tpoib. Clava 3a/1a4 Mo Teme
JIEHCTBYIOIME B KUJKOCTH. [TonroroBka naboparopaomy |«Kunkocts u ee pusndeckue
3aHATHIO. Pelienue 3a1ad mo |CBOMCTBa.
teMe «OKuakocTs u ee puzu-
YECKHUE CBOMCTBA»

(depeHIMaTbHbIE YpaBHEHUS
paBHOBECHS JKUJKOCTH; OC-
HOBHO€ ypaBHEHUE TUApPOCTa-
TUKU; OCHOBBI THIPOCTATUKH.
VYpaBHenus Jinepa.

dbopmaruu 1o 3a1aHHON TeMe
[ToaroroBka 1abopaTopHOMY
3aHsaTHI0. PaboTa ¢ KommbIo-
TEePHBIMU 00YUYAIOITUMH TPO-
rpaMMaMmu.

Tl «[Ipubopsl 1y u3Mepe-
HUS TTApaMETPOB KUIKOCTH U
raza». Tecrt 1.

Cnava 3amad 1o paszzjenam
THIPOCTATUKU.




JIaBJIEHUE XKHUJIKOCTH Ha CMa-
YUBAEMYIO CTEHKY.

Pemenne 3alaHHBIX 3a4a4 I10
pasaciiaM ruJpOCTaTUKU.

3. Tema. I'mapoauHaMuka: Ku- 4/11 7 [Touck mononuutensHOM MH- |Coava 3aga4d 1o Teme. Pexu-|I1K-1-3yB
HEMaTHUKa >KUJKOCTH, BUIBI (hopMaIuu 1o 3aJJaHHOM Te- |MbI JIBUKCHHSI KUIKOCTH.
BIDKEHUSI JKUJKOCTH, 3aKOH Me.
A A ’ Tect 2. 3amura nabopaTtop-
COXpaHEHMsI MacChl, ypaBHE- Pabota ¢ KOMIIBIOTEPHBIMU .
HOW paboTel «DPu3nvecKue
HUE HEPa3phIBHOCTH. o0y4aroIuMu IporpaMmMamH. o
CBOMCTBA KUAKOCTU.
OCHOBBI TMHAMHUKH >KUKOCTH. [ToaroroBka k 1a60paTopHO-
PexxuMbl IBUKEHUS JKUKOCTH. My 3ansTuio. Pemenne 3a- | Tecr 3.
JaHHBIX 33/1a4 10 pa3zaenam
THIPOCTATUKU.
4. Tema. OCHOBHbBIE ypaBHe- 4/11 8 [Towck mONOTHUTENEHOM HH- | 3amuTa JabopaTopHoi pado- |[1K-1-3yB
HUS TUAPOJUHAMUKUA OJHO- dbopMmaruu 1o 3agaHHON Teme| Thl «M3MepeHue ruapocra-
POAHON HECKUMAEMOH JKHUJIKO- [ToaroroBka k 1abopaTopHO- TUYECKOIO
CTH. My 3aHsaTuio. Pemenue 3amad| mpaBneHusi». Crava 3aiay no
MO TUJIPOJIMHAMHUKE. ruapoauHamuke. Tect 4.
5. Tema. JIBwKeHHE wHeaATb- 4/11 7 [Touck nononHuTenbHOM uH- | Cnava 3aaay no ruapoauHa- |[1K-1-3y
HOM JKHUJKOCTH, YypaBHEHHE (popmanuu 110 3aJaHHOM Te- | muke. 3amuTa 1a60PATOPHOIT
bepuymnu, ¢usnyeckas wuH- Mme. [Toarotoska k nmabopa- paboTH «M3yueHHe peKIMOB
Tepnperanus ypaBHeHHs bep- TOPHOMY 3aHATHIO. Pernienue
JBKEHUS KUJTKOCTH.
HYJUIH. 3aJa4 1o TUAPOAHMHAMUKE.
Tecr 5.
6. Tema J[BmxeHue BsI3KOI He- 4/11 8 [Touck nononHuTENbHOM UH- | 3amuTa abopaTopHoii pado- [IIK-1-yB
CKUMAEMOM KUIAKOCTU. YpaB- dbopMmaruu no 3ajaHHON TeMe| Thl «lI3yueHue pexnumMoB
HeHust HaBre-CToKca. JIBIKEHUSI JKUJIKOCTH.
7. Tema. MoOIIHOCTh TOTOKA. 4/11 7 . Cnaua 3ana4 no ruapasiuue- [[1K-1-3y
[Touck 1OMOJHUTENBHOMN HH-
JIBU>KeHUE KUIKOCTU MO TPY- . CKOMY pacueTy TpyOomnpoBo-
dbopmariu 1o 3a1aHHON TeMe N
601poBoaMm. ., |0B. 3aruTa 1abopaTopHOU
Odopmiienne nabopaTopHOi
pabotsl «YpaBHeHue bep-
paboTHI.
Hym». Tect 6.
8. McredueHne )kxUIKOCTH 4epes3 4/11 7,1 Pemenue 3amay mo runpas- |Cnava 3anad mo ruapasiuye- |[1K-1-3y

HaCaJKH.
I'mapasinueckuii ynap B Tpy-

JUYECKOMY pacyeTy Tpy0o-
IIPOBO/IOB.

CKOMY pacueTy TpyOonpoBo-
noB. 3amura a padotsl «Hc-




OompoBoaax.

TEUYEHUE KHUIKOCTHU Yepe3
HACATIKN.
ITpomexyTounslii TecT.

Hroro nmo paszaeny

Hroro 3a cemecTp

9. Tema. I'mapo u neBmoanmna-
patbl. YcioBHble 00O3Haye-
HUS. OHeprooOecneyeHue.
DHuepreruyeckuii Oananc. Pa-
O6oune >xkuakoctu. CBOICTBA.
[TonroroBka paboueii cpebl.

10.Tema. I'unpomamunsl. Hc-
TOYHUKH MUTAHUS U UCIOJIHHU-
TeNbHBIE YCTPOICTBA — KOH-
CTPYKIIMH, TapaMeTpbl, Kiac-
cudpukanug. Pacuer mapamer-
pPOB U BBIOOP THAPOMAIIUH IO
KaTtajoram

11. Tema. TI'maponpuBOBbI.
CrpykTypa u Kiaccuukamms
ruaponpuBoaos. ['mapoanma-
paTypa ynpaBIlIeHHUS..

16 32/61 59,1 3ayer [IK-1-3yB
16 32/61 59,1 [1K-1-3yB
4 4 2 [Touck nonosHuTENHEHOM MH- | 3amuTa 1aboparopHoii pado- |I1IK-1-yB
(Gopmanuu 1o 3a1aHHOM TEME | Tpy: «HccnenoBanue pacxo/i-
Odopmienue 1abOPaTOPHOH | it XapaKTEPUCTHKH Hepe-
paboTsl. Pemenue 3amad no i
T'YJIHPYEMOT0 Hacocay;
THJIPABINYECKOMY pacueTy TECT 1
TpyOOIIPOBOIOB.
4 421 2 3ammra naboparopHoit pa- (I1IK-1-3y
6othl: «VccrnenoBanue pa-
ITouck IOMOJIHUTEILHON UH- 0OTBI HAIIOPHOI'O KJIara-
dbopmaru 10 3a1aHHOM TemMe| Hay; Crava MpaKTUYECKOH
Odopmiienue 1abOpaTOPHOM | paGOTHI 10 0603HAYECHHUIO
paloThl. Permenne 3a1a4 10 | yoncucTeM M SIEMEHTOB
THJIPaBIMYECKOMY pacueTy rupponpuroa. Tlopsiok
TpYyOOIIPOBOJIOB.
U300paxKeHHs THAPOCXEM
TECT 2.
4 4/21 1 3amura 1aboparopHoii pado- [I1K-1-3yB

[Tonck nONOJHUTENBHOM UH-

dbopmaruu 1o 3a1aHHON TeMe

Odopmiienne nabopaTopHOi
paboTHI.

Tbl « COIpOTHBIIEHUE TeUE-
HUIO KHUJIKOCTU». I 'mapasin-
YECKHE XapaKTEPUCTUKH.
[Torepu naBieHus no JUIMHE
TpyOONpOBOJa U HA MECTHBIX
conpotunenusx. TECT 3.




12. Tema. TpyOGompoBOIbI
TUIPONIPUBOJIOB — pacyer reo-
METPUYECKUX rapaMeTpoB
TpyO, BBIOOpP CTaHIAPTHBIX
pa3MepoB TPYO MO KaTajoram.

4/21

2/21

ITouck mOMOIHUTEIHFHOM HUH-
dbopmaruu 1o 3a1aHHON TeMe
VYinpasineHue ycuiIMeM —Ha
BBIXOJHOM 3BEHE HCIIOJIHHU-
TEJIHHOIO MEXaHU3Ma.

Pacuer runpoumiMHapos.
Ycunue Ha mroke. ['mapas-
JIMYECKasi MOIITHOCTb.

3amura nmabopaTopHOr pado-
Thl «/ccnegoBanue xapakre-
PUCTHK pPadOTHI TpPEXJIMHEH-
HOTO PEAYKIIHOHHOTO TH]I-
poknanana».Cnaya MpakTu-
4YecKoi pa®oThl: YpaBieHHue
YCUJIMEM Ha BBIXOJHOM 3BEHE
UCTIOTHUTEIILHOTO MEXaHM3-
Ma. PacueTr ruipoluaIuHIpOB.
Yennue Ha mroke. ['mapas-
muueckasgs MomnHocTtb. TECT
4,

[TK-1-3y

13. Tema. Meroauka pacuera
00BbEMHOT0 THIPOIIPUBO/IA.
AHaINTHYECKHE METO/BI.
I'padoananuruueckre MeTOMbI
pacuera.

421

ITouck mOMOIHUTEILHON UH-
dbopmariu 1o 3aJaHHON TeMe
Odopmienne naboparopHOi
paboThl o HacocaM. Kiaman
ruapaBIndeckui. ['uapapim-
YECKUE XapaKTEPUCTUKH.
Oco0EeHHOCTH X COBMECT-
HOU paboTHI.

3amuTa nabopatopHoi pado-
Tl «Onpenenenre xapakre-
PHUCTUK PabOTHI THIPOIPUBO-
na». Tect 5.

[1K-1-yB

14. Tema. Anamu3z paOOTHI
TUAPONIPUBOAOB — MaTeMaTH-
YECKOe MOJEeIUpPOBaHHE, CTa-
TUYECKHE U DSHEPreTUYeCcKue
XapaKTEPUCTUKU THUPOIPUBO-
J0B

421

221

Ilouck HOMOJHUTENHLHOM HH-
dbopmariu 1o 3a7aHHON TeMe
OdopmieHne MpaKTUIECKOU
paboThl: YTpaBieHHE IOJI0-
J)KEHHEM BBIXOJHOIO 3BEHA
HCIIOJTHUTEIIBHOTO MEXaHW3-
Ma. 3amopHble ¥ HampaBJs-
omme ruapoannaparsl. Pac-
MpeIeTUTeN 2/2, 3/2,
4/2,4/3. MoutHoCTh MPUBO/IA.

3amura JIP «MccnenoBanue
XapaKTepUCTHK paboThI
JBYXJIMHEWHOTO peryisitopa
pacxoma. Cpava mpakTHye-
CKOMl paboTel: VYmpaBieHHE
HOJIOKEHUEM BBIXOJIHOTO
3BEHa HCIOJHHUTEIBHOTO Me-
XaHMU3Ma.3aropHbIe u
HaTpaBJSIOIINE  THApOAIa-
parbl. Pacnpenenurenu 2/2,
3/2, 4/2,4/3. MoutHocTh npu-
Bona. TECT 6.

[IK-1-3yB

15. Tema. CucreMbl ympasie-

421

Ilouck ONOJHUTENHHON WH-

Cnaua abopatopHoit pabo-

[1K-1-3yB




HUS THAPO M ITHEBMOIIPUBOA-
mu. IIHeBmoHuka. CtpyiiHble
aeeHTbl. MeMmOpaHHbIE 3Iie-
MeHThI. Jlornueckue snemen-
Thl. Du3nyeckas peanusanus.
DJeMEeHTHl THIPOABTOMATHKH.
Cucremsl BBoJa MH(pOpMAIUH.
Cuctembl 00paboTku uHGOOP-
Maluu. DJIEKTPOTHAPONPE0o-
pasoBatenu.  KoHcTpykuuu.
[punnun padotel. OcoGeHHO-
CTH MPUMEHEHHUSI.

dbopmaruu 1o 3aJaHHON TeMe
Odopmienne abopaTopHOU
paboThl YTpaBlieHUE YCHIIH-
€M Ha HUCIIOJIHUTEILHOM Me-
XaHU3ME TUAPOIIPUBOJIA,
Krnananel pmaBiieHus: Hamop-
HBIW U PEYKIIMOHHBIN

ThI: «DKCIIEPUMEHTAIbHOE
UCCIIEIOBaHUE PAOOTHI TH/I-
pOIPHUBOJA C TUAPO3AMKOM
OJHOCTOPOHHETO JAEHCTBUS»
TECT 7.

16. Tema. CuHTe3 cucrem 4 4/21 2/21 2 Cnaua npaktuuaeckoii pado- |IIK-1-yB
yIpaBJIeHUs TUAPOIIPUBO/IOB. [Torck momonHuTENbHONW HMH-|ThI: [TocTpoeHne quarpamm
KomM6unanuonnsle CXEMBI (opmanuy 1o 3aJaHHOM TeMe | pYHKIMOHHUPOBAHUS THIPO-
ynpaBieHusi. MHOroTakTHbIE Odopmiienne NpakTHYECKOM |cucreM. JuarpaMma cocTos-
cucreMsl ynpasieHus. L{ukiio- pabotsr: Iloctpoenne nua-|uwmii. J[narpamma nepemeriie-
Bbl€, NMO3UIMOHHBIE U KOHTYp- rpaMM  QYHKUMOHMPOBaHUA | Huid. 3anmTa [P «dkcrepu-
HbIE€ CUCTEMBbI YIpaBJIECHUS JUIS ruapocucreM.  JluarpamMma|MeHTalIbHOE UCCIEAOBAHNE
IMPOMBIINIJICHHBIX pO6OTOB. COCTOSTHHUH. I[I/IarpaMMa ie- pa60T},1 THApOIIPHUBOJIA C
pEMEILEHUI. THEBMOTHIPABIMYECKUM aK-
KYMYJISITOPOMY.
17. Tema. IIpomoprnoHab- 4 4 2 1,2 . 3amuTa nadoparopHoit pado- |[1K-1-3yB
. . [Touck nOMOTHUTENBHON UH-
HBII TuaponpuBoj. Crensuiuii . Tbl «O3HAaKOMIIEHHE C pery-
dbopmariu 1o 3a1aHHON TeMe .,
ruaponpuBoa.  Kiaccuduka- ., | TMPOBKOM KJIalaHoB U (PyHK-
Odopmiienne nabopaTopHOi
. OcoOeHHOCTH, MPUHIUI LIMOHUPOBAHHEM HACOCHOIO
. pabortsr: [locnenoBarenpHas
JefCTBUS. TUAPOINIPUBO/IA CO CTYIEHYA-
paboTa UCTIOIHUTENbHBIX
THIM U3MEHEHHUEM pacxojia
MexaHu3MoB. KomOuHau- .
paboueii xuarkocTu». [Toce-
OHHBIE CXEMBI yIIPaBICHHUSL.
JoBaTeNbHas paboTa ucHoi-
HUTEIBHBIX MEXaHU3MOB.
HToro 3a cemecTp 36 36/14 11 | 18/6 N 14,2 |KOHCynbTalUU DK3aMeH [IK-1-3yB
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HToro nmo aucuunjinge

52

68/14 N1

18/6 U

73,3

3auer, 3K3aMeH

[1K-1-3yB
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

O6paSOBaTeJ'II>HI)IC TE€XHOJIOT'HH

Jlns peanu3anuy npeycMOTPEHHbIX BUJIOB yueOHOH paboThl B KauecTBE 00pa30BaTellb-
HBIX TEXHOJIOTHI B MpPENOJaBaHUM AUCHUILUIMHBI «[ MIpOMEXaHHKa» HCIOIB3YIOTCS TPAIHIIH-
OHHAsl, UHTEPaKTUBHAs U MH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOIOTUH.

Ha 3anHATHSAX mpeaycMaTpuBaeTCsl HCIIOJIb30BAHUE HJIEKTPOHHOTO JIEMOHCTPAI[MOHHOTO-
y4eOHOro Marepuana COAEpKallero CIOKHbIE CXEMbl, TaOJIMIbl U MaTeMaThudeckue (hopMyJbl.
MynbTUMeanitHOE 000PYI0BaHHE MOKET OBITh MCIOIB30BAHO TAKXKE M CTYACHTAMU JJISl IEMOH-
CTpalMM Pe3y/IbTaTOB BHIIIOIHEHUS JJAOOPATOPHBIX padoT.

1. Tpapuuumonusie o0pa3oBaTeNbHBIE TEXHOJOTHMH OPUEHTHPYIOTCS Ha OpPraHHU3alUio
00pa30BaTeNILHOrO MpoIecca, NMPEAIOIaraollylo IpAMyI0 TPaHCSALMIO 3HAHUH OT MpernojaBa-
TEJS K CTyIEHTY (IPEUMYIIECTBEHHO HAa OCHOBE OOBSACHUTEIHHO-MILTFOCTPATUBHBIX METOIOB
oOyueHust). YueOHasl NesTeIbHOCTh CTY/AE€HTa HOCUT B TaKUX YCIOBMAX, KaK IPaBHJIO, PENpPO-
JYKTUBHBIN XapakTep.

®opMbl yUeOHBIX 3aHATUH € UCIIOIB30BAHUEM TPATULIMOHHBIX TEXHOJIOTHIA:

Wudopmannonnas JeKIus — MOCIEA0BATEIbHOE U3JI0KEHHE MaTepuana B JUCIUTUIIH-
HapHOW JIOTHKE, OCYLIECTBISEMOE NPEUMYLIECTBEHHO BepOaIbHBIMU CpeAcTBaMHU (MOHOJIOT
npernojaBaTens).

[IpakTHyeckoe 3aHATHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH U HaBBIKOB I10
NPEUIOKEHHOMY ITOPUTMY.

2. VlnTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTebHOrO Mpolecca, KOTopas
IpENoiIaracT akKTUBHOE M HEIMHEHHOE B3aWMOJCHCTBHE BCEX YYACTHUKOB, JOCTHIKCHHE Ha
3TOH OCHOBE JMYHOCTHO 3HAYMMOTO JJIs HUX 00pa3oBaTeNbHOro pe3yibrara. Hapsaay co cnenu-
QIM3UPOBAHHBIMU TEXHOJOTHSIMU TAaKOTO pOJa MPHUHIIMII UHTEPAKTHBHOCTH MPOCIICKUBACTCS B
OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH. VIHTEpaKTUBHOCTD MOApPa3yMeBaeT
CyOBeKT-CyObEeKTHBIE OTHOIIEHHS B X0J/Ie 00pa30BaTeIbHOTO Mpolecca U, Kak CleAcTBre, (hop-
MHPOBaHUE CaMOpa3BUBAIONIEHCS HHPOPMAIIMOHHO-PECYPCHON CPEJIBI.

@opMbl yueOHBIX 3aHATHH C MCIOJIb30BAaHMEM CIIELUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHI:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—IPOBOKalUs (M3JI0’)KEHHE MaTepHaja ¢ 3apaHee
3arIaHUPOBAHHBIMHU omunoKamMn), nexnusi-oecena, JEKIHSI-TUCKYCCHS, TIeKITHSI-
npecckoHdepeHIus.

3. NadopmManmoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeIbHbIE TEXHOJOTUU — OpTraHU3a-
Usi 00pa30BaTENbHOrO MpoIlecca, OCHOBAHHAS Ha MPHUMEHEHUM CHEeIMaTU3HPOBAHHBIX IPO-
IPaMMHBIX CpeJl U TEXHUUYECKUX CPEJICTB pabOThI C UH(POpMAILIHEH.

@®opmMbl Y4eOHBIX 3aHATHH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI: JIeKusI-BU3yann3anus — U3JI0KEHUE COJEPKaHUs COMPOBOKIACTCS TPe3eHTAIeH
(TemMoHCTpalyel yueOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WWUTFOCTPATUBHBIX, TPa)UIECKHUX, ayTHO- ¥ BHICOMATEPHAIIOB).

JIaGopatopHoe 3aHsiTHE B (pOpME BUPTYalIbHOH BHM3YyalM3allMU MPOLECCOB M SIBJICHUH,
MPOUCXOJSIINX B )KUJIKOCTH M ACATEIBHOCTH C WCIIOIB30BAHUEM CHEIHAIH3UPOBAHHBIX ITPO-
IPaMMHBIX Cpe/l.

[lepenoBbie TEXHOIOTHH, TPUMEHSIEMBIE TS JOCTIKEHHS 00pa30BaTEIbHOM 1IEIH:

1. B yueGHOM mporiecce npeaycMOTpEHbI 3aHATHS B opMe pa3dopa KOHKPETHBIX CHTY-
aluii, CB3aHHBIX C TUAPABIMKON U THMIPOITHEBMOIPHUBOIOM.

2. Ucnonp3oBaHue B y4eOHOM IPOIECCE BUPTYAILHOTO JIAOOPATOPHOTO MPAKTHKyMa IO
paszienaM TeXHUYECKOH T'HAPOMEXaHUKH.

3. IIpu npoBeneHun 1a00paTOpHBIX pabOT paccCMaTPUBAIOTCS TECTHI 1O pa3jeiaM B WH-
TepakTUBHOU (popme.
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4. Ha JICKOUAX HUCIIOJIB3YETCSA KOMIIBIOTEP C IPOCKTOPOM IJIA OTO6pa)KeHI/I$I H JIy4ero oCcBoc-
HUA U3y4acMOIro MaTrepuala.

6 YueOHO-MeTOIMYeCKOe 00eciedeHue CAMOCTOATEIbHOI PadoThl 00yUYaroIUXCs
IIpencrasneno B npuoxenuu 1.

7 OueHo4YHbIe cCpeACTBA /ISl IPOBeAeHHs TPOMEeKYTOUHOM aTTecTalluu
[IpencraBieHsl B NPUIOKEHUU 2.

8 YueOHO-MeTOoqHYecKOe U MHPOPMALMOHHOE 00ecTieueHHe TUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas JIUTEpPaTYypa:

1. lomanckuii, 1.B. MexaHuka XuAKOCTH | ra3a . yaeonoe nmocooue / .B. Jlomanckui,
B.A. HekpacoB. — Cankrt-IletepOypr : Jlanp, 2018. — 140 c. — ISBN 978-5-8114-3158-8. —
Tekct : anekTpoHHbIH // DiekTpoHHO-OMOIMoTeuHas cuctema «Jlanb» : [caiit]. — URL:
https://e.lanbook.com/book/110915

2. CazanoB U. W. T'uppaBnuka [DnektpoHHbI pecypc]: yuebnuk / Caszano U. .,
Cxuprtianze A. I'., Usanos B. 1. - M.: KYPC, HUIl UH®PA-M, 2017. - 320 c.: 60x90 1/16. -
Pexxum nmocryna: http://znanium.com/bookread2.php?book=601869 . - 3aru. ¢ skpana. - ISBN
978-5-906818-77-5.

0) JonomuurtensHas auTeparypa:

1. Jlenemkun, A. B. T'mapaBnuka u rugponHeBMonpuBo. ['mapaBivueckue MalluHbl U
ruiponHeBMonpuBos : yueOHuk / A.B. Jlenemkun, A.A. Muxaiinun, A.A. Illelinak. —
6-e u3x., mepepad. u nom. — Mocksa : UHOPA-M, 2017. — 446 c. — (Bricmee o6pa3zo-
Banue: bakanmaBpuar). — Www.dx.doi.org/10.12737/21024. - ISBN 978-5-16-011954-0. -
Teker : anektponnsiii. - URL: https://znanium.com/catalog/product/548219 (xara 06-
pawmenusi: 24.10.2020). — Pexxum foctyna: 1o moJInucke.

2. Mausrnid, B. I1. [Ipaktukym 1o ruzapasinuke: YdeOHoe mocodue / Manbrii B.I1., Macaes
B.H. - XKenesnoropck:®I'6OY BO CIICA I'TIC MUC Poccun, 2017. - 121 c. - Teker :
anektpounsii. - URL: https://znanium.com/catalog/product/912712 (nara oOpaiueHus:
24.10.2020). — Pexxum nocTyma: 1o MOAIUCKE.

B) MeTroanyeckue yka3aHus:

1.Metoauyeckue ykazaHus ISl CTYJCHTOB IO MOATOTOBKE K JlaGoparopHoii paboTe pa-
oore / cocraButenu: A. JI. Konsra, B. B. Tounnkun, B. C. be3pepxuuii ; MarHUTOropcKuii roc.
TexHuueckuid yH-T uM. I'. 1I. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2017. -45 c. :
Wi, Tabm. - TeKkcT : HermocpeACTBEHHbIH.

2.Meronuueckue yka3zaHus AJsl CTYACHTOB M0 MOATroToBKe K JlaboparopHoii padore pa-
6ote / coctaButenu: A. JI. Komera; Marautoropckuii roc. Texanueckuit yu-T uM. I'. . Hocoga.
- Marnutoropek : MI'TY um. I'. M. Hocoga, 2018. - 89 c. : ui., Tadin. - Tekcr : HemocpeacTBeH-
HBII
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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:

IIporpammHoe obecnieueHue

Haumenosanue 110 Ne norosopa Cpoxk nercTBUs JTMLEH3UN
MS Office 2007 |x, 135 o1 17.09.2007 Gecepouo
Professional
MathWorks MatLab
v.2014 Classroom  |K-89-14 ot 08.12.2014 OeccpouHO
License
MathCAD v.15 Edu-
cation University J-1662-13 ot 22.11.2013 0eccpovHO
Edition
MS Office Visio
Prof 2013(mns knac- |[1-1227-18 ot 08.10.2018 11.10.2021
COB)

MS Windows 7 Pro-
fessional (mst kmac-  |A-1227-18 ot 08.10.2018 11.10.2021
COB)
7Zip cB00OOHO pacnpoctpansemoe [10 OeCcCpPOUHO
FAR Manager cB000JIHO pacnpocTpansiemoe [10 0EeCCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

Ccrlika

DOnekTpoHHass 0a3a TMEePUOJUYECKUX HU3JaHUI
East View Information Services, OO0O

https://dlib.eastview.com/

HNudpopmannonnas cuctema - Enunoe okHo 10-
cTyna K MH(GOpMaIMOHHBIM pecypcaM

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

HanumonanpHas nH(OPMaIMOHHO-
aHaiauTH4YecKasa cucreMa — Poccuiickuil MHIEKC
Hay4gHoro uuruposanus (PYHIL)

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

[TouckoBast cucrema Akamemus Google
(Google Scholar)

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

OnexkTpoHHble pecypcbl Oubmmoreku MITY
umM. .. Hocosa

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

VYHuBepcuterckas HHQOpPMAaIMOHHAs CHUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexnyHapoaHas HaykomeTrpudeckas pedepa-
THUBHAJA U ITOJJHOTCKCTOBAaA 6333 JTAaHHBIX Hayq-
HbIX n3gaHuil «Web of sciencey

http://webofscience.com

MC)KILYHapOI[HaH pe(l)epaTI/IBHaﬂ U TIOJJHOTCK-
CTOBas CIIpaBOYHasi1 Oaza JAaHHBbIX HaYYHBbIX W3-

http://scopus.com

9. IlepeyeHb y4eOHO-MeTOANYECKUX MATEPHAJIOB M CPEACTB 00yUYeHH

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauTopuun

Y4eOHble ayAUTOpUHU IS TTPOBEIE-
HUS 3aHATUH JEKIIMOHHOT'O THIIA

MynbTMeIMHBIE CPEACTBA XPAHEHHUs, [IEpENAUYn U
IpeJCTaBIeHNUs HHPOPMALIUU.
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Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

Y4eOHbIe ayAUTOpUH IS TPOBEIe-
HUS J1a0OpaTOPHBIX 3aHATHI, TPyI-
MOBBIX U MHUBUIYAIbHBIX KOH-
CyJIbTALIMM, TEKYIIEr0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALNKU

I'mppaBinyeckue CTEH b

MynpTUMEIUWHBIE CPEACTBA XPAHEHUS, IIEpeaadn U
npecTaBiIeHNus HHPOPMALIUH.

KoMIu1eKke TeCTOBBIX 3aJaHui U1l TPOBEIECHUS IPOMEXKY-
TOYHBIX U PYOEKHBIX KOHTPOJICH.

IToMmerienus g caMOCTOSITEILHON
paboTsl oOy4aromuxcs. Komrbro-
TEpPHBIN KJ1acc

[Tepconanbubic kKoMbiOTEPHI ¢ makerom MS Office,
Mathcad, Festo Didactic (mporpamma FluidSIM Hydravlic V
4.0), ¢ BbIX010M B IHTEpHET U C JOCTYIIOM B 3JICKTPOH-
HYI0 HHQOPMAIIMOHHO-00pa30BaTeIbHYIO CPEely YHUBEP-
cuTeTa

[TomemeHust st XpaHEHUS | MIPO-
bunakTHYeCKOro o0CIyKUBaHUS
y4eOHOTO 000PYIOBaHHS

Ixader s XxpaHeHus y4eOHO-METOIMYECKON JOKYMEH-
Taluu, yaeOHOro 000pyI0BaHUS U Y4€OHO-HATIISITHBIX
nocoOui.
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MNPUJIIOKEHHME 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs

Ilpumepnuwie 3a0auu no meme «Quzuueckue c60UCMEaA HCUOKOCMU»:

3anava 1. ABToksiaB 00beMoM 25,0 JT HANIOJTHEH JKUJKOCTBIO M 3aKPBIT TepMeTruecku. KoagduueHT reMneparypHoro pacumpeHus xKUIKocT Pi, €e MOIyJb
yrnpyroct K. OnpenenuTs NOBBIIICHHE JABICHUS B aBTOKJIABE MPU YBEITUYCHUN TEMIIEPATyPhI KUAKOCcTH Ha BenmmuuHy AT. OObemMHOI nedopmarueii aBTo-
KJIaBa MpeHeOpeyb.

3anaga 2 (puc. 1). OnpenenuTs CKOPOCTh V paBHOMEPHOTO CKOJBKECHHSI MPSMOYTOJIBHOM MIACTUHEI (2° b -C) 0 HAKIIOHHOW TUIOCKOCTH IO/ YIJIoM o= 12°,
€CIIM MEXy ITIACTUHON U TIOCKOCTBIO HAXOIUTCS CIIOM Macia tonmuHoi §. Temnepatypa macna 30 °C, mI0THOCTh MaTepuaia IIacTHHBI P.

-

T F
3amaua 3 (puc. 2). 3a30p MEXy BaJIOM U BTYJIKOMN
0. [lmametp Bana D, nnuna BTysnku L. Ban Bpamaer-
MomeHTa M. OnpeaenuTs 4acToTy BpallleHus

/ 3aIlloJTHeH MacliOM, TOJIIUHA CJI0sl KOTOPOTO paBHA
| ¢ pABHOMEPHO I10/]] BO3/IEHICTBHEM BPAIlAIOIIETO
' Bajia, €clii TeMrieparypa macia pasaa 40 °C.

Ilpumepnuvie 3a0auu no meme «l'uopocma- I
3amaua 1 (puc.). 3aKphITHIA pe3epByap 3a-
kotoporo 20 °C. B BepTUKaJIIbHOH CTEHKE pe-

(D x b), 3akpbITOE TOTYLIMINHAPUIECKOM
TOPU30HTAIBHON ocH A. MaHOBaKyymMMeTp

Pu WIIM BaKyyMMeETpHUEcKoe py. [ 1yOnHa

ycunue F,koTopoe He00X0IMMO TPHIIOKHUTH K
Bajach. CHJION TSYKECTH KPBIIIKH IpEHe-

IOLUX CHJI.

muKa»:
TIOJIHEH AU3CJIBbHBIM TOIIJIMBOM, TeMnepaTypa
3epByapa UMEeTCsl IPSMOYTOJIbHOE OTBEPCTHE
KpbIIKOil. OHa MOKET MOBEPHYTHCSI BOKPYT
MY noxka3bpIiBa€T MAHOMETPUYECKOE JTaBIICHUE
TOIUIMBA HaJ Kpbllikoi paBHa H. Onpenenutsb
HUKHEH 4acTH KPBIIIKH, YTOOBI OHA HE OTKPbI-
Opeun. Ha cxeme moka3aTh BEKTOPHI ICHCTBY-
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M I M A N I I B

3amaua 2 (puc.).
XKHUIKOCTBIO, INIOTHOCTb KOTOPOH p. Jnamerp nucrepust D, BbI-
ITOKa3bIBAET MAHOMETPUUYECKOE JABICHUE Py

OrnpenenuThb CUiTy, pacTATHUBAIOINIYIO OOJITHI A, U TOPU30HTAIIb-
1—1. Cunoit TsKecTr KpbIIKH MTpeHedpedb. BekTops! cuil moka-
3amaua 3 (puc. ). Kpyrioe orBepctrie Mex1y IByMsl pe3epByapa-
H L 3akpbIThIil pe3epByap 3al0JIHEH BOJIOM, a OTKPBITHIN - KU-
COEMHEH MaHOBaKyyMMeTp MV, noka3bIBarolnii MAaHOMETpUYE-
xunkocteit20 °C, rmyounst h u H. Onpenenuts cuiy cpesbiBato-
CTBYIOILYIO Ha KpbIIKY. CHUJION TAXKECTU KPBIILIKHA TPEHEOpeyb.

Ilpumepnwie 3a0auu no meme «l' uopoounamuxa):

3anaua 1. Boja neperekaeT U3 HanmopHoro 0aka, rie n30bl-

MV

Bona [

BeprukanpHas HUIMHAPUYECKAs IIUCTEPHA C MOTyc(hepruueCcKOr KPBIIIKON 10 CaMOro Bepxa 3aroIHeHa

cora ee nunuHapudeckon yactu H. Manomerp M

HYIO CHITy, Pa3pbIBAIOLLYI0 IIUCTEPHY IO CEYCHHUIO
3aTh HA CXEME.

MH 3aKpBITO KOHUYECKOM KPBILIKON ¢ pazmepamMu D
xocTblo JK. K 3akpeITOMy pe3epByapy CBEpXY HpH-
CKO€ JIaBJICHUE Py WU BaKyyM pg. TemmepaTypa
11y10 OONTHI A, U TOPU3OHTAIIBHYIO CUITY, J1E€H-
BekTopsl cui moka3arb Ha CXeMe.

o

* TOYHOE JABIICHUE BO3YyXa p=03 MIla, B OTKpbI-

THI pe3epByap mo Kopotkoit Tpyde quamerpom d =50 MM, Ha KoTOpoit yeTanoBIEH KpaH. UeMy JOIKeH OBITh paBeH KO3 (MUIMEHT COMPOTUBIICHHS

KpaHa JIjIsl TOro, 4YTOObI pacXo/l BOJIbI COCTABIISLI Q=87 11/c? Boicorsr ypOBHEH Hi=1y u H,=3 . Vuects MOTEPIO HAropa Ha BX0Jie B TPyOy

¢ =05 y na BexosE M3 TpyOBbI (BHE3aITHOE PaCIIUPEHNUE).
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3agaua 2. Macio BcachIBacTCs HAaCOCOM Ha BBICOTY Ny, = 0,5 M o TpyOe quamerpom 20 MM U AIHHOHN 1,2 M, KOTOpast KIMEET [1Ba PE3KHX H3ruoa.
Hacoc pazBuBaet nomauy 20 n/mMun. Macio miotHocThio 900 Kr/M° HMeer KHHEMATHYECKYIO BSI3KOCTh V = 4 - 10° M%/c. B Gake maBneHue BO3]TY-
xa — atMocdepHoe. OnpeaenuTb, Kakol BakyyM pa3BuBaeT Hacoc. [IpuHATh i MacisHoro GpuiabTpa KO3 PHUIMEHTH MECTHBIX COMPOTHBIICHUH

C¢ = 6, U1 BX0OZ1a BO BCACHIBAIOILYIO TIOJIOCTh Hacoca Cy, = 2 1 i u3ruba BeacsiBarouieit Tpyos! Cysr = 0,8.

Ilpumepnuie 3a0auu no meme «l'uopaenuveckuit pacuem mpyoonpoeoooe
3aoaua 1. OnpenenuTh BEIMYHHY [TOTEPH JaBICHHS, BRI3BAHHBIX IIOBOPOTOM TpybompoBoaa auamerpom d = 200 mm Ha yroa o = 90°.

TpyOorpoBoa HOBBIH CTaNbHOM, paauyc moBopota R = 40 M. XKuakoe macio munepanbHoe(v = 14,5x10™ M%/c; p =800 kr/ M?’). Pacxop sxunko-
ctu Q =0,5 M/e.
3amaya 2.
3anayva 4.8. XKuakocts ¢ mioTHOCTHIO p = 900 KI/M® 1 BA3KOCTBIO V = 0,01 Ct HarHeTaeTcs MO TOPU3OHTAIBHOMY TPYOOIIPOBOLY AU~
Hoii L = 4 M u auamerpom d = 25 MMm. OnipeeniuTh JaBjicHHE B HAYaIbHOM CEUYCHHH, €CJIH B KOHEYHOM CEUYEHHH TPYyOOIpOBO/Ia TaBICHHE aT-
MocdepHoe, pacxoi KuakocTu Q = 6 J1/c; mepoxoBaTocTh cTeHOK TpybompoBoaa A = 0,06 MM.
3adauu no pacuemy 3y1emMeHmMo8 2uOPONPUBOIA
3agaua 1. [lng nogbema rpy3a G co ckopoctbio V=0,15 M/c ucnonb3yroTcs ABa ruapounapa nuamerpom D= 100 mm. ['py3 cmemien
OTHOCHUTENILHO OCH CHMMETPHUH TaK, YTO Harpyska Ha mroke lro nunuaapa F; =6 xH, a
Ha 1mToKe BToporo munuuapa F, =5 kH. Kakum nomkeH ObITh k03D PHUIIMEHT MECTHOTO
~— Upz Unt - CONPOTHUBIIEHUs Jpoccens &y, 4TOOBI Maardopma MOJHMMANACh Oe3 INepeKalluBaHHUs:

ko
}

A

iy

Juamerp tpyOompoBona d= 10 MM; IOTHOCTH )uAKocTH p= 900 K/, [Torepssmu 1o

~

‘]
|

JUTHHE TPYOBI .IpeHeOpeYb.

3agaya 2. OnpeaenuTs pacxoj KUJIKOCTH, IPOMYCKaeMbli OrpaHUYUTEIEM PACXO-
0‘ KOTOPBIH paccMOTpeH B 3ajade 8§ , eciau AMHAMU4YecKas BS3KOCTh xkuuakoctu u = 0,04

U ee IIOTHOCTh o =890 kr/mM° BOCIIONb30BaThCS dbopMymoii Ist MOTEpU HAIopa Ha Tpe-
HUE TIpU TypOYICHTHOM pexuMe
P Pn |
pe | !

rae D — ruapaBianueckuil [uaMeTp ceueHus u
cpenHsis CKOPOCTb.
[TpuHuMas BUHTOBOW KaHAJI THAPABINYECKU IJIAJAKUM, KOdpdu- d LIUEHT COIIPOTUBIICHUS TPEHHUS ONPEHEIATh

= — 18
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o dhopmyie
0,316 .
A =-—"—=, rae uncio Peiinonpaca Re = @

*/Re v

3agaya 3. OrpaHu4uTENb PACX0a, KOTOPBIM CIY’KUT AJI1 aBTOMATHYECKOTO MOJAEPKAHUS ITOCTOSHHOIO pacxoa B CUCTEME IIpH I0-
CTOSIHHOM BXOJIHOM JIaBJIEHUU [, U IEPEMEHHOM MPOTUBOJIABIEHUH P, COCTOUT U3 MOABMXHOIO nopuHs 1 auamerpom D = 60 mm, umeroiero
otBepcTre d=10MM U Harpy»kKeHHOTO MPYKUHOH 2.

[Tpu ¥3MEeHEeHHU MPOTHBOAABICHUS P MOPIICHb MEPEMEIIACTCs, U3MEHSST OTKphITHE D OKOH B Kopmyce 3 TakuM 00pa3oM, YTO Pacxo/y
4yepe3 OrpaHUuUTENb OCTAETCSI IOCTOSIHHBIM.

BeicoTa npsiMOyroyibHbBIX OKOH B Kopiyce Dp =5 MM, ux cymmaphas miomanb fo= 1,5 oM.

CunTas ycunue npy’uHbl IOCTOSSHHBIM U paBHbIM R = 550 H, onpenenuTs A BXOJHOTO aBIEHUs Macia, paBHOro P, = 15 MIla:

1. Benmmunny pacxona Q, moaaep>kuBaeMoro OrpaHuIUTENIEM.

2. 3aBUCUMOCTb OTKPBITHSI D OKOH OT IPOTHBOABIICHHS p U BEIHYUHY OTKPBITHS TIpu p=0.

3. MakcumajbpHOE 3HaUCHHUE IMPOTHUBOAABIICHUS Pmax , HAUKMHAA C KOTOPOIr'o pacxoa 4€pe3 OIrpaHUvIrUTCIIb 6yz[eT YMCHBIIATBHCA.

by Ko duimenT pacxoaa oTBepCTHs B MOPIIHE U OKOH B Kopryce npunath = 0,6. Ilnotaocts Macna X =
| A5 TN, 850 xr/m°,
A
Z ke Vkazanue. Bocrionb30BaThCsl yCIOBUEM paBHOBECHS MOPIIIHS B CIEAYIOIIEM BUJIE:
Po I \ 1 K’ 2
SH=2 — 2§k -~ A Gl =R
w2 : ebef] 5 71 4 Py =
/ 7 /’:L‘ — ~$\l
e
1 A A R rae 4 p — mepenaj AaBJIeHH 1o 00e CTOpo-
12 HBl  OT- BEPCTHS B TIOPIIHE.

7

'

) I :
5 J¢ s S
= fﬁ_
oh

3agauu 1o cieasemMy IpuBoy

3anaua 1. B AByXCOMIOBOM rUAPOYCUIIUTENE
Ha BeUUuHY h OT cpemHero monoxeHus Ny, 4eM BbI-
TEJIBHOTO 30JI0THUKA U, KaK CJIEJICTBUE 3TOT0, €T0
Tasl, YTO CUJIbI IaBJICHUS HA TOPIIaX 30JOTHUKA
JIUTh X, €CJIU AaBJICHUC IMUTaAHUA THAPOYCUITUTEIIA

3aCJIOHKA MepeMeIeHa B CTOPOHY OJJHOTO M3 COILI
3BaH Tepenas AaBiacHus Ap Ha Topliax pacrpeaeii-
nepeMenieHue T 0T HEUTPaTbHOTO MooKeHus. Cau-
YPaBHOBELIMBAIOTCS TOJIBKO MPYKHUHAMH, OTIPEJIc-
p1 =6-10° Tla u nepemernenue 3aciaouku h = 0,5hg.
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KectkocTh Kax 01 13 npyxuH 30510THUKA ¢ =130 H/MM, ero guametp D = 10 mm.

Pacxop uepe3 cormio onpeaessts no Gopmysie

Q = ppmdy(hg —h)

r7e | - KodhUIUEHT pacxoaa COia; P - AaBJIEHUE TIEpe]] COIIOM; P - TUIOTHOCTh YKHJIKOCTH.
3agady pemuTh I cirydas, koraa zdahg = 7zd21/4 U [ = Up, TAE W, - KOODOUIUEHT pacxoa BXOJHOTO APOCCEILHOrO OTBEPCTHS U d; - €ro

AUaMETp.

3amaua 2. PaGouas KUAKOCTh MOAETCS K THUIPOYCUIUTEINIO TUIIA COILIIO-3aCIIOHKA TOJ] TOCTOSIHHBIM JaBlieHueM Po=10 MIla. Komanaubrii
JJIEMEHT rpmpoycpmmenﬂ BKJIIOYAET MOCTOSIHHBIN APOCCEITb B BHJIE JKkUKIIepa d; = 3MM M peryaupyeMsblit poccesb B BUe coruia 0p=2MM C IMOIBUX-

HOM 3aCJIOHKOH Ha BBIXOAC. I[aBJ'IeHI/Ie Px B KaM€pe MECKAY APOCCCIIAMU IICPEAACTCS B pa60qy10 ITOJIOCTB HC-

) M
SR ﬁ - MOJIHUTENIBHOTO TUApoLmiinHapa (D= 35 Mm), nopieHs KOTOPOro onepT Ha Npyx uHy xectkocTbio C =200
— = { H/cm n Harpyxen cumnoii R= 7500 H.
’ E [pu u3mMeHeHnu 3a30pa h Mex 1y COIIOM U 3aCTIOHKOW U3MEHSIETCS IaBJICHHE Py BHI3bIBAS CIICIISIICE
Fo e nepeMeleHne MOpIIHS.
B P [TocTpouTh rpadvik 3aBUCKMOCTH MEXTy 3a30pOM h 1 cMeleHneM S IOPIIHS U3 KpaltHero MOJI0KEeHNS,
T oteevaroniero h= 0. Onpenenuts S pu h = 1 mm. Pacxoj yepe3s xxukiep paBeH
2
3 iz Q, - d; |, Po — P,
; 1 l 4
o,
_ 08
roe “1 70,8, u gepes comwo- 06 1 ! r 3aCJIOHKY.
_, ™ b, N
Q, =1, DN o4
4 \ P ' ! /
0?2 h
rie kodddumment pacxoga 2 0 01 02 03 044hj, 337aH KaK (GyHKIIMS OTHOCUTENIBHOTO 3a30pa 2 .
h
pu=f -
rpaduk 3aBUCUMOCTH 2/ nna xoadduumenta pacxoma “ coma-

HOCTpOI/ITB JOIIOJIHUTCIIBHO
34CJIOHKH, ONIPCACIISICMOI'O U3 BbIPAKCHU A
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Q, = u nd,h prx
e

3anava 3. McnonHUTENbHBIA HUIMHIP ruApoycuinTens (quamerp nopiss D1 = 60mMM u mroka Dy = 30 MM) Harpyxen cuioit R = 3500 H. Pa-

3
6ouas xuakocTs (F = 850 kr/M’ HojaeTcs B HIDKHIOW MOJI0CTh HUIMHIpa HacocoM H oy naBnenuem p,= 5 MIla (oaaepKuBaeTcs MOCTOSHHBIM C

IIOMOMUIbI0 NIepenuBHOro kiamnaxa [1K). -

KomaHniHbIN 0HOKPOMOYHBIH 30JI0THUK (quameTp rutyrxkepa d, = 10 MM), yrpasiseT nepeMeIeHUIMHE [ITOKA [MIHH/PA TyTeM U3MEHEHUS

OTKPBITHUA HUIMHAPHUYICCKOI'0 OKHA, 4Y€PE3 KOTOPOC KUAKOCTh IMOCTYIACT U3 BerHeﬁ IMOJIOCTH UJIMHAPA HA CJIMB.

B nopiiae nuauHApa umMeeTcst apoccenupyoiiee orsepetre (d; = 4 Mm), 61arogapst KOTOPOMY MOXHO MPH ONPEACTCHHBIX OTKPBITHSIX 30JI0T-

HUKa PEBEPCUPOBATH ABUKECHUE TTOPIIHS.

HOCTpOI/ITL l"pa(bI/IK 3aBUCUMOCTHU CKOPOCTHU Uy YCTAaHOBUBIICTOCA ABUKCHUA ITOPIIHA OT OTKPBITHA X 30JIOTHHKA.

L

YkazaTp, Ipy KaKOM X MOPIIEHb OCTaHABIMBACTCS (Un = 0). KakoBo Oyner 3HaueHue ~n MPH 3aKPHITOM 30JI0THUKE?

Pacxop uepe3 mpoccenupyroiiee 0TBEPCTHE OMPEICISATh 0 GopMyJie

2 U 4epe3 30JI0THUK

Q, = w,7dyX 2&
Ve

rae Po — AABJIEHUE B BEPXHEH MOJOCTH UUIUHIPA.

N

7

N
"N

AN

R

»

LY |
"

AN

NN
-

AN

7.

Ykazanue. Bocrionb3oBaThCs YpaBHCHHUEM PABHOBCCHUSA ITOPLIIHA:
2

p, 2t +R=p,” (0} -D})

4
1 BBIPOKEHHEM PACXO0/1a KHUIKOCTH U3 BEPXHEH MOJOCTH B 30JIOTHHUK MPE/Iiojaras, 4To MopIieHb IBUKETCS BBEPX, HMEEM
aD?
_ 1
Q,=0Q, +v, 4

IIpumepHoe 3a1aHue N0 J1abDopaTopHOIi padoTre.

Kosdduuuents! pacxona npunsats “4 = #2 = 0,6. Tpennem u yreuxamu B uIMHApE NpeHeOperaTh.
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[To ucxoaHbIM JaHHBIM JUISI IBYX THJIPOCUCTEM, MOKa3aHHBIX Ha pUC. 1, OMpeeIuTh CKOPOCTHBIE U CHIIOBBIE TapaMeTphl THAPOIMIINHIpa. Pe-
3yNbTaThl BBECTH B TaOnuily. OOBSCHUTH MOTy4EHHBIE PE3YIbTATHI.

XEMA 1

nparod xoo it}
aopamye] Xod
pacrpedenumes
\ L
|I—| ook
i O0PamHe] KAGNaH
[IpedoxpaHumensHsi
M _
C A
-] !
ap
=, Hacoc
L | o

CXEMA 2

nparou xod it}

=

oopanmsil xod

pacrpedenumes

ks

= Hacoc

| | o

PI/ICYHOK 1- FI/I,[[paBJ'II/ILIeCKI/Ie CXCMBI IMOAKIIFOUYCHUS TUAPOIUIIMHAPA
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IMPHUJIOKHHUE 2
OneHoYHBIE CpeICTBA A5 NPOBEIeHUsI IPOMEKYTOUYHOM aTTecTAluu

a) HHaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘[HOfI aTTeCcTalMM.

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3yiabTaThl 00y-
YEHUS

O1neHOYHBIC CPEACTBA

IIK-1: cmoco0HOCTBIO COCTABJIATL MaTeMaTHYeCKHe MOJECJIHN MEXATPOHHbBIX U pOﬁOTOTeXHI/I'leCKI/IX CHUCTEM, UX ITOJACUCTEM H OTACJbHBIX JJI€-
MEHTOB U MOI[y.]ICfI, BRJIIOYasi HHd)OpMaHHOHHbIe, IJICKTPOMEXAHUYECCKHE, THAPABIUICCKUEC, DJICKTPOrHAPABJINYECCKHE, JJICKTPOHHbLIC
YCTPOﬁCTBa n CpeACTBa BBIYHCJIUTEIbHOM TEXHUKH

3HaTh

dbyHIaMeHTallbHbIE 3aKOHBI TIPH-
pPOIBI U OCHOBHBEIC (DH3UUECKHEC
3aKOHBI B O0JIACTH MEXaHUKH,
OCHOBHBIC 3aKOHBI THAPOITHEB-
MOMEXaHUKH W TPUMEHSITh WX
JUTSL PELICHUS] MTPAKTUYECKUX 3a-
nad;

METO/bl TEOPETHUECKOTO0 U IKC-
MEePUMEHTAIBLHOTO  MCCIIEIOBA-
HUS JIBHKEHUS TTOTOKOB >KUIKO-
CTH U Ta3a;

o0jacT TPHUMEHEHHUs 3aKOHOB
MEXaHHWKH JKHJIKOCTH M Ta3a B
npodeccnoHanbHON  AesITeThHO-
CTH.

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

RBPBOooo~NO~wNE

21

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CgoiicTBa pabounx *KuakocTeil. OCHOBHBIC MOHATUS U ONPEACIICHUS KUIKOCTH.
[110THOCTD U yIIeTbHBINA BEC )KUIKOCTH.

CKUMaeMOCTh JKHJIKOCTH.

Koaddurment o06beMHOTO CxKATHS.

KoaddunmeHT TermmoBoro pacmmpeHus.

Monynb yIpyrocTH >KUIKOCTH.

Bs3kocTh JKUIKOCTH.

KoadduimenT knHeMaTHuecKol BI3KOCTH KHUIAKOCTH.

KaBuranus »uaKocTH, CriocoObl Pe0TBpaICHUS.

Oo6nuTepanus KUAKOCTH.

I'mapocTaTuka, OCHOBHBIC MTOHSATHS U OTIPEICTICHUSI.

[ToHsiTHE THAPOCTATUYECKOTO IABICHHUS.

EnauHuel usmMepeHust THIPOCTATHUECKOTO JIaBIICHMUS.

CBoiicTBa rHIPOCTATUYECKOTO JIaBJICHHUS.

[ToHsATHS TUAPOCTATUIECKOTO AABICHUS: a0COMOTHOE, aTMOC(HEPHOE, N30BITOYHOE U BaKyyM.
Huddepennnansabie ypaBHEeHUs Diiepa A paBHOBECUS KUIAKOCTH.
OCHOBHO€E ypaBHEHHUE T'UIPOCTATHUKH.

3akoH Apxumena.

3axon Ilackans.

MexaHu3M ¢ UCTIOJIb30BaHUEM ypaBHEHUS TUIPOCTATHKH, TOMKPAT. U MyJIbTUILUIUKATOP.
. MexaHu3M ¢ WCIIOIB30BAHUEM YPaBHEHUS TUAPOCTATUKH, MYJIbTHIUITHKATOP.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ynbTaThl 00y-
YCHUS

OneHouHble CpeCTBA

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

W3mepenue naBineHus )KUIKOCTH.

PaBHOBecHE JKUIKOCTH B COOOINAIOIIMXCS COCYAAX.

Cuna naBineHus )KUIKOCTH Ha BEPTUKAJIBHYIO CTCHKY.

Cuna naBneHus )KUIKOCTH Ha TOPU3OHTAIIBHYIO CTEHKY.

Cuna naBineHus )KUIKOCTH HAa HAKJIOHHYIO CTEHKY.

OrnpeziesieHne TONIIUHBI CTEHKH.

I'mppoauHamuka, OCHOBHBIE ONIPEACICHUS.

['eomeTpus MOTOKOB XKUAKOCTH.

Knaccugukaius moToKoB KUIKOCTH

Pexxnmsbl aBrxenus xuakoctu. Yucno PeitHonbaca.

JlaMyHapHBINA PEKUM JBUKECHHS )KUJKOCTH U €T0 3aKOHOMEPHOCTH.

Pacxon u cpeassisi CKOpOCTh TOTOKA MIPU JJAMUHAPHOM PEXKHUME.

TypOyneHTHBIH peKUM IBUKEHUS )KUKOCTH U €r0 3aKOHOMEPHOCTH.

3aKOH HEpPa3pbIBHOCTH MTOTOKA KUIAKOCTH.

3aKOH COXpaHEHMsI SHEPIUU IS IOTOKA )KUJIKOCTH. Y paBHeHHE bepHyum U1l MOTOKA Uealb-
HOM KUJIKOCTH.

YpaBHeHue bepHymm s CTpYHKHU UACAIBHON KUAKOCTH.

VYpaBHenue bepHyiuy 1715 MOTOKA peATbHOM KU IKOCTH.

VYpaBHeHue bepHymum 115 CTpYHKH peanbHON KUIKOCTH.

[IpumeHeHre OCHOBHBIX YpPaBHEHUHN JABM)KEHUS TOTOKOB KHMJIKOCTH /ISl U3MEPEHHUS CKOPOCTEH
U PACXOJI0B JKUJKOCTH.

I'mppocratnuecknii ynap. @opmyia JKykosckoro H.E. s runpoynapa.

CriocoOblI npe1oTBpallieH s THAPABINYECKOT0 yaapa..

[ToTepu Hamopa (maBieHus ), onpeneasieMble ITUHON TpyoonpoBoaa, hopmyna Hapcu.
OmnpeneneHne MECTHBIX MOTEPh Haropa (JaBieHus) B Tpybonposoe, popmyna Beiicoaxa.
Omnpenenenue noTeps Haropa (JaByeHus) B Tpyoonposoae, hopmyina lapcu-Bericoaxa.
Pacuer 00111ero conpoTrBICHUS B IPOCTOM TPYOOIIPOBO/IE.

[TocnenoBarenbHOE COETMHEHUE MMPOCTHIX TPYOOIIPOBOIOB.

[apannenbHoe COeMHEHNE TPOCTHIX TPYOOIIPOBOIOB.

Omnpenenenue NOTeph JAaBJIECHUS B PeaIbHOM FHAPOCUCTEME.

Popmyna Topuuesnm.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ynbTaThl 00y-
YCHUS

OneHouHble CpeCTBA

51

. Ucteuenue KUAKOCTH YE€PE3 MaJ10€ OTBEPCTHUE B TOHKOI CTCHKE.

Hepeltenb meopemu4ecKux 60npocoe6 K IK3ameny:

52

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.

. JlOCTOMHCTBA U HEAOCTATKU THAPOIPUBOJA.

YcioBHBIE 0003HAYEHUS B THAPOIIPUBOIAX.

CrpykTypa ruiponpuBoaa.

CxeMmbl ¢ 00BEMHBIM PETYIHMPOBAHUEM CKOPOCTH JKUIAKOCTH.

CxeMBl ¢ peryaMpoBaHuEM CHJIbI HCOJIHUTEIBHOIO OPraHa;

CxeMmbl ¢ 00BEMHBIM PETYTHPOBAHUEM CKOPOCTH JKUIAKOCTH.

Hacocsl rugponpuBo10oB, yciaoBHbIE 0003HaueHHs. THIIbI
['unponBurarenu, ycioBHblE 0003HAUEHUS.

' apoIMINH]IPEI, YCIOBHBIE 0003HAUYEHUS.

Pacuet oCHOBHBIX MapamMeTPOB I'UAPOLMINHIPA.
I'uapopacnpenenuTeny, ycaoBHbIE 0003HAUEHHUS.

3anopHble KJanaHbl, yCIOBHbIE 0003HAUEHUSI.

Knananel naBieHusi, ycaoBHble 0003HAUEHHUS.

[IpenoxpaHuTenbHble KJIallaHbl, yCIOBHbIE 0003HAUEHUS.

[ToTouHble Ki1anaHel, yCIOBHbIE 0003HAYECHUSI.

JHpoccenu, ycIoBHbIE 0003HAYEHUSI.

I'napoakkyMynaTopsl, yCIOBHbIE 0003HAUCHMS.

@UIBTPHI, YCIOBHBIE 0003HAUEHUS.

ITpuGops! KOHTPOJIS TUAPONPUBOAA. Y CJIOBHBIE 0003HAUECHMUSL..
I'unpaBnuueckas cxema npuMeHeHus! Tu¢HepeHINaIbHOr0 THAPOLMIINHIPA.
I'maponpuBox 3aKpBITON THAPOCUCTEMBI, OCHOBHON KOHTYP.
['maponpuBOA OTKPBHITON THAPOCUCTEMBI.

Jlormueckue IEMEHTHI.

Peanu3zanus nornueckux GpyHKUUN B THAPO- U MTHEBMOCUCTEMAX.
[TocTpoenue cucreM ynpaBiaeHHss KOMOMHAITMOHHOTO THIIA.

MeTo/1bl TOCTPOEHHE MHOTOTAKTHBIX CHCTEM YIIPABJICHHUS.

Cratndeckue XapakTepUCTUKHU UCIOJHUTENBHBIX MEXaHU3MOB IIOCTYNATEIBHOTO U BpAIATENb-
HOTO JIeHCTBUsA: (MeXaHn4ecKasi, CKOPOCTHas).

VcnionHuTeNbHBIE MEXaHU3MBbI C 0OBEMHBIM PETyJIMPOBAaHHEM CKOPOCTH.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ynbTaThl 00y-

YCHUA

OneHouHble CpeCTBA

80.
81.
82.
83.
84.

85.
86.
87.
88.
89.

90.
91.
92.

HcnomHuTeNnbHbIE MEXaHU3MBI C JPOCCEIIBHBIM PEryJIMPOBAaHUEM.

[IponopunonanbHble Kiananel, [TpuHINIIBI paOOTHI.

KomMnieHcanus Harpy3ku ¢ OMOIIBIO KJIANIAHOB IIOCTOSHHOM Pa3HOCTH JIaBICHUM.
DNEeKTPOHUKA YIPaBICHUS 711 IPONOPLMOHAIBHBIX KJIAIIaHOB.

Kpurepun 11 onpenesnenns napaMeTpoB yIpaBieHus ¢ IIOMOIIBIO TPONIOPLHOHAIBHBIX Kilana-
HOB.

Cepsoxkianansl. [IpuHiuns! paboTsl.

ArnmapaTtHas TEXHUKA.

KoHTyp perynuposanusi.

BinsiHMe TMHaMH4YECKUX CBOMCTB CEPBOKJIAIIAHA HA KOHTYD PEryJupOBaHUs.

@wibTpanys Ha T’UAPaBIMYECKUX YCTAHOBKAaX € CEpPBOKJIANlaHAMM U ITPONIOPLUOHAIBHBIMU KJla-
ITIaHAMH.

IIprMepsl BBIIIOJHEHHBIX YCTAHOBOK C UCIIOJb30BAHUEM IIPONOPLMOHAIBHBIX KJIAlaHOB.
IIpuMeps! BBIITOJIHEHHBIX YCTAHOBOK C UCIIOJIB30BAHUEM CEPBOKJIAIIAHOB.

OKcIuTyatanus IponopUUOHAIBHON TEXHUKHU U CIEAAIIETO THAPOIPUBOIA.

YMmeTs

BBITIONHATh  THU-
paBiMuYecKUe pac-
YEThl, CBSI3aHHBIE C
OIIpeZICIIEHUEM TIa-
pamMeTpoB MOTOKOB
U PEKUMOB PaOOTHI
TUAPABINYECKUX
MalliH C TpUMe-
HEHUEM  TEeOpeTH-
4eCKOro U DJKCIe-
PUMEHTAIILHOTO
METOJIOB UCCIIEN0-
BaHUs

Ilpumepniuvie npaxmuueckue 3a0anus 011 3auema:

1. JKumgkocth, mmeromias mmioTHocTs 1200 KT/M® 1 TUHAMHYECKUNH KOI(POUIIUEHT BSI3KOCTH
2-10° Ma-c, u3 Gaka ¢ MOCTOSHHBIM ypoBHEeM | camoTekoMm moctymnaeT B peaktop 2. Ompe-
JIeNIUTh, KaKO€ MaKCHUMAaJbHOE KOJMYECTBO YKHJIKOCTH (IIPH MOJHOCTHIO OTKPHITOM KpaHE)
MOJKET TOCTYMaTh U3 6aka B peakTop. YPOBEHb KUIKOCTH B Oake HaXOJUTCS HA 6 M BHIIIIE
BBOJIa JKHJIKOCTH B peakTop. TpyOOmpoBO BHIMOIHEH U3 aTIOMHHHEBBIX TPyO ¢ BHYTpEH-
HUM auamerpoM 50 mM. Obmias aauHa TpyOOIpPOBO/a, BKIIIOUAs MECTHBIE CONPOTUBIICHHUSI,
16,4 M. Ha TpyOompoBo/ie UMEIOTCSI TpU KOJICHA U KpaH. B Oake u peakTope AaBlieHUE aT-
MochepHoe.
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CTpyYKTYpPHEBIN
PYKTYP [Tnanupyemblie pe3ysbTaThl 00y-
DJIEMEHT OueHouHbIE CpEACTBA

YCHUA
KOMIICTCHIIN U

H=6Mm

2. TlomoOparh HEOOXOMUMBINA JUAMETP HUIMHAPUYEecKoro Hacanka (4=0,82) ¢ Takum pacde-
TOM, 4TOGBI Yepe3 Hero BbiTekano 77000 kr/4 HedTr moTHOCTHIO 865 Kr/™M°. Harop H mo-
CTOSIHHBIN U paBeH 12 M.

Ilpumepnvle npakmuueckue 3a0anus 013 IK3AMeEHA:
1. B aByctopoHHeM ruapouuianHape nuameTp nopuras D = 160 MM, 1uaMeTpsl IITOKOB
d;=80mm u d; = 100 mm. [Tpu pabouem nasnenuu p = 10 MIla, npoTHBOAaBICHUH B CITUB-
HOH 1ONOCTH pyp = 0,15 MIla u pacxone macna pabodeit nonocteio 0,1 1/c onpenenurs
YCUJIME B CKOPOCTh, Pa3BUBAEMbIE IIITOKOM TIPH JIBH>KEHHH BIIPABO U BIIeBO. [IpuHATH Mexa-
nuveckuit KITJI ruapormnunapa 0,96; o6beMubIif — 1.
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Bnagers METOAAMHU IPOEKTUPOBAHUSA U
pacdera  THAPABIUYECKUX U
ITHEBMAaTU4YECKUX CUCTEM;

[IPAaKTUYECKUMU HAaBBIKAMU HC-
ITOJIb30BAaHUSl 3JIEMEHTOB THUAPO-
MEXaHUKU B JIPYTUX IUCLHUILIU-

Ilpumepnvie 3a0anun na pewienue 3a0au u3z npogeccuonanbhoil oonacmu
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ynbTaThl 00y-
YCHUS

OneHouHble CpeCTBA

HaX, Ha 3aHATUAX B aYAUTOPUU U
Ha MMPAKTHUKE;

Ha pucynke nokazana ympoiieHHas cxemMa 00beMHOr0 THIPONIPUBO/IAa TIOCTYHATEILHOTO IBU-
KEHUS C IPOCCENILHBIM PEryIMpOBaHUEM CKOPOCTH BBIXOJHOTO 3BeHa (1Toka), rae 1 - Hacoc, 2
- perynupyemsblii apoccens. Lltok rumpormmuaapa 3 Harpyxen cuioi F = 1200 H; nuametp
nopuHs D = 40 mwm. [IpenoxpanurensHeiii kinanan 4 3akpbIT. OnpenenuTh JaBJIeHUe Ha BBIXOIE
13 Hacoca U CKOPOCTh MEepeMEIleHHs MOPIIHS CO IUTOKOM Vy; IIPU TaKOM OTKPBITHH JIPOCCEIIs,
KOI/Ia €ro MOJKHO paccMaTpHBaTh Kak OTBEpPCTHE IJIomaabpo So = 0,05 oM’ ¢ K03 PUIIIEHTOM
pacxona | = 0,62. ITonaua nacoca Q = 0,5 n/c. [TnotHOCTS XKHAKOCTH p = 900 Kr/M°. ITorepsamu
B TpyOomnpoBogax mnpeHeOpeub. [IoCTpOUTh T'MIApPaBIMUYECKYIO CXEMY, 3a/aTh HACTPOHKY
knamnas 4, cmoaenupoats paboty ['C.

CornacHo 3ajaHHOM MarpaMMbl IepeMelieHus pa3padoTaTh CUCTEMBI yrpasieHus: 1 - uc-
MOJIb3Yysl PEIEHHO-KOHTAKTHBIE CXEMBbI; 2 - HUCIONIb3Yys (CUMYJISATOpP) KOHTpoOJIiEepa B MpoO-
rpamme FluidSim-H. B 3agaauu: A u C — ruapomwmmaapsl, B — rugpomoTop /it Bcex Ba-
puanToB. Heuetnsie Bapuantsl 10 9: numunap C ABYCTOPOHHETO EHCTBUS BEPTUKAILHOTO
pacnonoxenusi. Harpyxxen 6onbiminM BecoM. [IpeaycMoTpeTh MO3WIMOHUPOBAHHE B Teue-
HHUE JUIMTEIBHOr0 BpeMeHH. UeTHble BapuaHThl 10 10: myuummHap A ABYCTOPOHHETO AEUCTBUSA
BEPTUKAIBHOIO pacrnoioxeHus. [IpegycMoTpeTs 0IMHAKOBYIO U OBICTPYIO CKOpPOCThH Iepe-

28




CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ynbTaThl 00y-

OneHouHble CpeCTBA
YCHUA

MELICHHS KaK IIPU BBIIBM)KCHUH, TaK U NpU BTATUBaHUU.11 - 16 BapuaHThl Ipe1ycMOTPETH
BO3MO>XHOCTb JUCTAaHLIMOHHOI'O yIIpaBleHUs yCWIHAMHU B ['1] 1 MOMEHTOM B ruApOMOTOpE B
HocjeHel TpeTu BpeMeHM LuKia. [l Bcex BapMaHTOB 00ECIIeYUTh IUIaBHbIM pa3roH I'uj-
POMOTOpA U €ro MJIaBHOE TOPMOXKEHHUE, a TAKXKE MPEeyCMOTPETh pexXUMbl paboThl «KomaH-
nay, «uxm», «ABromar». IlpenycMoTperb BO3MOXHOCTh 3(()EKTHUBHOIO HCIOJB30BaHUS
SHEpPTruH HacocoB. JoOUThCs, 110 BO3MOKHOCTH, MakcuManbHOro KII/] ruapocuctemsi.
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CTpyKTypHBIH
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ynbTaThl 00y-
YCHUS

OneHouHble CpeCTBA

4, HCXOI{?I u3 KOHTaKTHO-peHeﬁHOﬁ CXEMBI YIIPABJICHUA MHOI'OABUI'aTCIIbHBIM Ir'HAPOIIPUBOJIOM

MOCTPOUTE JUATPAMMY «IIEpeMEeIeHHUEe-ar sl 4 THAPOABUTATEIICH
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0) [lopsinok nmpoBeeHUsI MPOMEKYTOYHOH ATTeCTALIMN, MOKA3aTe/IH U KPUTEPUH OLIEeHUBA-
HUSA:

[TpoMexyTodHas aTTecTanus 1Mo IUCHUIUTHHE «[ MApOMEXaHUKay BKIIOYACT TEOPETUICCKIE
BOIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YUAIOIIUMUCS 3HAHUMN, U IPAKTHUYECKUE
3a/laHusl, BBISIBJISFOIINAE CTETICHh C(DOPMUPOBAHHOCTH YMEHUHN U BIIaJICHUH, POBOUTCS B opme
3ayeTa.

3aueT no JaHHOW AMCIUILIMHE MPOBOJUTCS B BUJIC OTBETOB HA TECTOBBIC 3a/1aHUs. TeCThI BbI-
KJ1abpIBatoTCs Ha moptasie MI'TY.

[Tpu mOATOTOBKE K 9K3aMEHY y CTYACHTA JOJDKCH ObITh XOPOIIUN YUeOHUK WJIH KOHCIIEKT JIH-
TepaTypbl, IPOYUTAHHOMN IO YKa3aHUIO MpernojaBareis B TeueHue cemectpa. KoHcnekTupoBaHue
JIOJI’KHO OCYIIECTBIIATHCS 00YYArOIIMMCS TOJBKO JIUIITh CAMOCTOSATENBHO. [IpOocMOTp COOCTBEHHBIX
KOHCIIEKTOB I03BOJISIET O0y4arouemMycs ObICTPO BOCCTaHABIMBATH B MAMSTH COJEP)KaHUE HUCTOY-
HUKA.

B nauane crnemgyer mpocMOTpeTh BeCh MaTepual MO CIaBaeMOM JAMCUHUILIMHE, OTMETUTh TS
ce0st TpyaHbie Bonpockl. O0s3aTeNIbHO B HUX pa3oOpathes. B 3akimouenue eie pas 1esnecooopasHo
MOBTOPUTH OCHOBHBIE MOJIOKEHUSI, UCTIOIB3YsI PU 3TOM ONOPHBIE KOHCHEKTHI Jekiuid. [Ipu sTom
HY)KHO 00paTuTh 0CO00€ BHUMAHUE HA TEMbI YUCOHBIX 3aHSATUH, MPOMYIIICHHBIX CTYICHTOM TI0 pa3-
HBIM [IPUYHUHAM.

Ecnu B iporiecce caMoCTOSITENTEHOW pabOThl HA/I M3YICHHEM TEOPETHIECKOT0 MaTepraa Hitu
IpPU PElIeHUU 33/1a4 Y CTYyACHTa BO3HUKAIOT BOMPOCHI, Pa3peliuTh KOTOPbIE CAMOCTOSITEIBHO HE
yIaercsi, He0OX0UMO OOpaTUTHCS K MPEIMOAABATEIIO ISl TIOMYUYCHHS Y HErO Pa3bsCHEHUH WU
yKazaHui. B cBoux Bompocax CTYIEHT JAOJKEH YETKO BBIPa3uTh, B YEM OH HCHBITHIBAET 3aTPYAHE-
HUS, XapaKTep TOro 3aTPyAHCHHS. 3a KOHCYJbTAIlMEH CIeayeT oOpamaThCs U B CIIy4ae, eCiiu BO3-
HUKHYT COMHEHHS B PAaBUJILHOCTH OTBETOB Ha BOIIPOCHI CAMOTIPOBEPKHU.

Iloxkazamenu u Kpumepuu oyeHuUBaAHUA 3a4ema:

«3a4TeHO» - BLICTABIISIETCS IMpU YCJIOBHH, €CJIU CTYACHT INOKA3bIBACT XOPOUINEC 3HAHUA y‘~I€6-
HOI'0 MaTepuania 1o TeMaM Kypca, 3HaeT OCHOBHBIE 3aKOHBI THIPOMXAHUKH, YCTPOUCTBO U IPUHLIUIL
pa6OTBI ruapoamnmapaTroB, YMECT COCTABJIATh NPUHIOUIIHAIBHBIC TUAPABINYCCKUEC U DJICKTPUICCKHUC
cxeMbl. [Ipy 3TOM CTYyAEHT JOTMYHO U MOCIEA0BATEIBHO U3J1aracT MaTeprall, paCKpbIBa€T CMBICI
BOIIpoOcCa, 1acT YAOBJICTBOPUTCIIbHBIC OTBETHI HA JOMOJIHUTCIIBHBIC BOIIPOCHI.

«He 3auTeHo» - BBICTABIAETCS NPU YCIOBUM, €CIIM CTYJIECHT BJIAJECET OTPHIBOYHBIMUA 3HAHUSIMU
o T€MaM Kypca, 1a€T HCIOJIHBIC OTBETHI HAa BOIIPOCHI U3 OCHOBHOM JUTCPATYPhI, pPCKOMECHIOBAH-
HOH K KypCy.

Kputepun orieHkH (B COOTBETCTBHU C POPMUPYEMBIMU KOMITETCHIIUSIMHU H TUTAHUPYEMBIMHU
pe3yibTaTaMu 00yueHUs!):

— Ha OIIEHKY «OTJIMYHO» (5 6a/I0B) — 00YJArONTUIACS JOJKEH TT0OKA3aTh BRICOKHI YPOBEHB
3HaHUH HE TOJBKO Ha YPOBHE BOCIIPOU3BEIEHUS U O0BSICHEHUS MH(OPMAIK, HO U MHTEIIJICKTY-
QIBbHBIC HABBIKK PEUICHUS IPOOJIeM U 3a/1a4, HAaXOXKJICHHUS YHUKAJIBHBIX OTBETOB K MTPOOIIeMaM,
OIICHKH M BBIHECEHHS] KPUTUYECKUX CYKICHUM;

— Ha OLIEHKY «XOpoIioy (4 0amia)— oOydaromuiics JOJKeH M0Ka3aTh 3HAaHUS HE TOJIbKO Ha
YPOBHE BOCIIPOU3BEJICHUS U 00BSICHEHHS HH(OPMAIIMH, HO M UHTEIUIEKTYalbHbIE HABBIKU PEIICHUS
npoOJeM 1 3a1a4, HaX0XKJICHHUS YHUKAJIBHBIX OTBETOB K Ipo0IieMam;

— Ha OLIEHKY «YJOBJIETBOPUTENbHOY (3 Oayia)— 00ydarouuiics JOKeH MoKa3aTh 3HAaHHUS Ha
YPOBHE BOCIIPOU3BENICHHS U 0OBSICHEHHS HH(OPMAIIHH, HHTEIUIEKTyaIbHbIC HABBIKH PEIICHHS MTPO-
CTBIX 3a7a4;

— Ha OIICHKY «HEYAOBIIETBOPUTEIHHO (2 Oaia)— oOyJaroniuiicss He MOXKET IMoKa3aTh 3Ha-
HUS Ha yPOBHE BOCIIPOU3BEACHUS U 00BCHEHNU HHPOPMALIUHU, HE MOXKET NIOKa3aTh HHTEIUIEKTY-
QJIBbHBIC HABBIKK PEUICHHUS TIPOCTHIX 3a/1a4.



