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Pa3znen 1. [lepevyennb koMneTeHI M, ¢ YKa3aHHeM 3TanoB UX ()OpMHUPOBAHMS B
npouecce 0CBOCHUS JUCHUIIMHBI/ MIPAKTUKH

dopmupyembie [Tnanupyemblie pe3yabTaThl 00 yUeHHUS Bu bl o11€eHOYHBIX CPEICTB/
KOMIIETEHIIUHA 110 JUCLHUILINHE, XapaKTEPU3YIOIIUE nmdp paznena B JaHHOM
9Tansl GOPMUPOBAHUS KOMIIETECHIIHIH JIOKYMEHTE
3HarTn: Bbaok A

OIIK-3. '0TOBHOCTBIO
NPUMEHATH CHCTEMY
pyHaameHTAIBHBIX
3HAHHH
(MaTeMaTHYeCKHUX,
€CTeCTBEHHOHAYYHBbIX,
HHKeHEPHbIX U
3KOHOMMYECKHUX) AJIsl

- OCHOBHBIE CBOMCTBA KUIKOCTEH
MPUMEHSAEMBIX B TUIPOCUCTEMAX U
MTHEBMATHIECKUX MariHaX. OCHOBHBIC ypaB-
HEHUS TUJPABIMKH JIJIs1 ONIPEAETIEHUS
MapaMeTpoB TUIAPABINYECKUX CUCTEM, CHUIIbI
JICUCTBYIOIME B JBUKECHUM IIOTOKA JKUIKOCTH
U B IIOKOE, CKOPOCTH YAaCTHUILl KHUIKOCTH.
Knaccudukarnuro ruapornepenad, rTuapoManinHa
Y TUAPOCUCTEM. Y CTPOMCTBO U paboTy
TUAPOMAILIHH.

- (hpoHTaTBHBIN OIpPOC

uaeHTuuKaAUnH,

- METOJUYECKHE OCHOBBI THJIPABINKU U
$popmyuposanus u OCHOBHBIE YPaBHEHU JJIs aHAINM3a M pacyeTa
peleHus OCHOBHBIX [1APAMETPOB THAPOCHCTEM H
TEXHUYCCKUX U MIPHUBOJOB MalllMH, MEXaHU3MOB U
TEeXHOJJOTHYeCKuX O60pyl[0BaHPIfI, pacy€Thl THAPOCUCTEM U
npodiem ZHEBMOCHCTEM.

-. METOJbl pelIeHMs 3aJay;
IKCILIyaTalluu .

ONTUMU3AIIMOHHBIX 33/1a4 JUCKPETHOT'O THIIA;
TPaHCIIOPTHO- TEOPHH BEPOATHOCTEN U MaTEMaTH4ECKOM
TEXHOJOTHYECKHUX CTaTHCTHUKH; METOJIOB H IIPOIIECCOB cOOpa,
MALIMH | nepenayy, 00pabOTKH M HAKOTUICHHUS
KOMILJIEKCOB HHGopMANH,

YMeTh:

- aHaAIM3MPOBATH OCHOBHEIC YPaBHEHUS
TUAPABIMKHU U IPAKTUYECKOTO NIPUMEHEHUS UX
JUISL OTpEJeSICHUs
Y COBEPLIEHCTBOBAHUS KOHCTPYKIIMU MAIINH U
obopynoBanwmii. [lonOupars mapaMeTprl MaiuH
TUAPOCHUCTEM U THEBMOCUCTEM.

- HCHOJB30BaTh 6a30BBIE TEOPETHYCCKHE
3HAHUSA IS PEIICHUS MPAKTUYECKUX 3a1a4 IS
oTpeneNeHus

mapaMeTpB TUAPOATPETaTOB, IPABHIBHO
BBIOpATh TUAPOAIIApaTypPhl MALITHH U
000pyI0BaHHMI THAPOCUCTEM U THEBMOCHCTEM.
- TI0JIB30BaThCS OCHOBHBIMU CBOWCTBAMU
JKUIKOCTEH, C IeNbI0 UX BbIOopa J{imst
THIIPOCHCTEM H ruaporepenad, OnpenemnsaTs
HEOoOXOIMMbIE MapaMeTPhl UCTIONb3Ys
YpaBHEHUS TUAPOCTATHKH, THIPO-

JIMHAMHUKY ¥ KMHEMATHKH KUJKOCTEH.
ITonOupats mapaMeTphbl MaTUH THIPOCUCTEM U
IMTHEBMOCHCTEM

Bbiaok B
- IPaKTUYECKUE 3aTaHUS




Baajgers :

- 3HAHHUSIMH 110 TEOPETHYESCKMM OCHOBaM
THAPABIUKHU U THIPOITHEBMOCHCTEM,
CBOMCTBAMH JKHIKOCTEH U OCHOBHBIMHU
(bopMynamMu CTaTUKH, KHHEMATHKA U IAHAMHUKA
KHUAKOCTH JJIsI PEIICHHUS] MPAKTHYESCKUX 3a]1a4.
Mertoaukoi pacuera napamMeTpoB MaIlluH THIPO
U THEBMOCHCTEM.

- IpUEeMaMH MTOMCKA CHCTEMATH3AIHH
CBOOOIHOTO U3JIOKEHHS MATEPUAIIOB 110
TU/IPABIIUKE, TEOPETUICCKUMH 3HAHUSIMU 10
pacdeTy u BBIOOpY KOHCTPYKIIMH
TUAPOArperaToB U THApOanmnapaTypsl MalluH U
000pyIOBaHHIA.

Biiagers 3HaHUSIMU 110 pacyeTy IapaMeTpoB
THUIPOCHCTEM M TTHEBMOCHCTEM.

- HABBIKAMH BBIPXCHUS U 000CHOBaHHS
COOCTBEHHOH MO3UIINY 110
COBEPLICHCTBOBAHUIO KOHCTPYKLIUH
THAPOCUCTEM M FHAPOArperaToB B MaIIMHAX U
000pyIOBaHHAX ¥ THEBMOCHUCTEMAX.

Baok C

- pedepar
- TOKJIaJl




Pa3znen 2. TexHosiormyeckasi KapTa IMCUHIINHBI

" I'mapaBiauka, ruipaBJInYecKue U IHEBMaTHYeCKue cucremMbl'
Kypc 3, cemectp S, KomngectBo 3E - 2, OTyeTHOCTH — 3a4eT

Hazpanue moayieii

AU CIUTLUTAHBI Konrpoas | ®@opMa KOHTPOJIA 3a4€THBIN | 3a4ETHLIM | rpaguk
COrJIACHO PHI[ MHHUMYM | MAKCHUMYM KOHTPOJISA
Monyns 1
Monyns 1 XKunkoctu aKTUBHOCTB,
1 ux pusndeckue MOCEIaeMOCTh,
CBOWCTBA. pelIeHne 3a1a4u 1
I'mppocraTuka. Texymui OTYET I10 12 20
Kunematuka u KOHTPOJIb MPAKTUYECKUM
IUHAMHUKA KUIKOCTH. 3agaTusM Ne 1-4,
Pexumbl nBUKeHHS JIOKJIaJl B
KUIKOCTH. KOJUIOKBUYME, 9
YpaBHenue .
Pelinonpaca. Ilorepu CDPOHTEIHI’HHH
Harnopa. PyGesxHbii YCTHBIN OIPOC 11O
TuipasHyecKuii KOHTPOID JCKIIHOHHBIM 6 10
pacuer matepuanam Ne 1-
TpyOOIIPOBOIOB. 4.
Monyb 2
AKTUBHOCTb,
Monyns 2 MOCEIIaEMOCTb,
I'uppaBmuueckue peHICHUE 3a/1a4 U
CHUCTEMBl, Texyumit OTYET MO 12 20
TUAPOTIPUBOJIBI U KOHTPOJIb MPAKTUYECKUM
TUApOIIEpENAYH. 3aHATHAM No 5-9,
JlomactHble AOKIa1 B
TUPOMALIHEI, KOJUTIOKBUYME 18
HaCOCBI TPCHUA. CDpOHTaJILHBIf/i
lMunponnnamudeckue YCTHBIA OMPOC IO
nepenaun. OObEMHBIN | PyGeskHblit JIEKIIMOHHBIM 10 20
r'MApONpPUBOI. KOHTpPOJIb Matepraiam Ne 5-
['mapoakkyMyIsTopsL. 9. Oruer o CPC,
Tecr
BCETO 3a cemectp 40 70
[TpoMeKyTOUHBIH KOHTPOJIB (3aueT) 20 30
oo 100
CeMecTpOBBIi pEUTHHT TIO UCITUTUTMHE 60

Paznen 3. TunoBbie KOHTPOJIbHBIE 32/IaHUS M MHbIE MATEPUAJbI, HEOOX0AUMBIE 1J151
OLICHKH IVIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHs M0 JUCUMIUINHE / MPAKTHKE (OLleHOYHbIE
cpeacrsa). Onucanue nNoKasaresieid M KpuTepueB OLICHUBAHMSI KOMIIETEHIUI, ONIMCAHUe

Biaok A

IKaJI OIICHUBAHUSA.




A.1 Bonpocsl 0415 hpOHMAs1bHO20 0NpPOCa:

Yacrtp 1. 'uapaBauka
1. IlonsTHe rUapaBIUKU KaK HAyKu. McTopus pa3BUTUS TUAPABIUKH.
2. ®u3HYeCcKe XapaKTePUCTHKU KUIKOCTH: MIIOTHOCTD, YACIbHBIN Bec. [IpuOopsl ais
MU3MEPEHUs IIIOTHOCTU KUAKOCTH.
3. C;xrMaeMbl U HeC)KMMaeMble )KUKOCTH, UX MIpaKTUYecKoe npuMeHenue. [lonsatue
kod(unmenTa 00HEMHOTO CHKATHS.
4. TloHaTHE UACATBHON U pealibHOM )uakocTeld. KoaddummenT TnHaMruIecKoi BA3KOCTH.
5. Oco0eHHOCTH UCTEYEHUS BAZKHUX )KUIKOCTEH, KO (h(HUIIMEHT KUHEMAaTUY eCKOM BSI3KOCTH U
CrocoObl €ro onpeeneHus
6. ['mapaBinyeckoe JaBIEHUE U €0 CBOMCTBA, HOHSATHE CHIIBI THIPOCTATHUECKOTO AaBJICHHUS.
7. TlonsaTre abCOMOTHOrO U U30BITOYHOTO JIABJICHHUI, OCHOBHOE YpaBHEHHE TUPOCTATUKH.
8. JlaBneHue )KUIKOCTH Ha TUIOCKYIO TOPU30HTAIBHKIO TIOBEPXHOCTD, THAPOCTATHIECKUI
napajoKc.
9. [NnaBanue Ten B )xuakocTH. OCHOBBI TEOPUU IIJIABAHUSI.
10. 3akoH Apxumena. YcaoBHe NJIaBaHUS TeJa B )KUKOCTH.
11. OcToiYMBOCTh MIABAIOLIETO TeNA. Y CTIOBUE OCTOMYUBOCTH.
12. SIBneHue rupaBIMYECKOro yapa B TpyOOIpoBoO/IEe, CIIOCOOBI €r0 YMEHBIICHHS.
13. TuppaBnuueckuit TapaH: Ha3HAUYEHUE CXEMa M IPUHIIMI PaOOTHI.
14. OcHoBbl ruApoAHaMUKH. Bunbl nuxkenus xuakoctu. Kpurepuii Pelfinonbaca.
15. Crpyitnas Mmoznens nmoroka xuaxkoctu. Kunematuueckue 371eMeHThl IOTOKA.
16. Pacxox »xuakocTtu. Buasl pacxo10B, HX pa3MEpHOCTH U aHAIUTUYECKUE BBIPAILICHUS.
17. TlonsTe cpeaHe CKOPOCTH MOTOKA. Y PaBHEHHUE HEPA3PBIBHOCTU CTPYH.
18. VYpaBuenue bepuysmm mist a1eMeHTapHON CTPYHKH MI€ATTbHOM KUAKOCTH. DHEPreTndeckas
WHTEpHpeTanus ypaBHeHus bepuymim.
19. VpaBuenue bepHymm 1151 MOTOKA peaibHON KUIKOCTH, €r0 T€OMETPHIECKast
MHTEepIpeTaltsl.
20. Buapl ruipaBIruecKuX conmpoTuBieHuid. OnpeneneHue noTeps Haropa 1o ¢hopmye
baiibaxa.
21. Ha3naueHue, yCTpOMCTBO U MPUHIIMI PabOTHI THAPOIIpecca.
22. TTpuGops! U1t ©3MEPEHUS THIPABIMYECKOro AaBieHus. HazHauenue, ycTpoiicTBo u
MPUHIUI PabOTHI THE30METPA.
23. Ha3HaueHue, yCTpOMCTBO U MPUHIIMI PaOOThI )KUAKOCTHOT O MAHOMETpA.
24. Ha3naueHue, yCTPOMCTBO U MPUHIIUI PaOOTHI )KUIKOCTHOT O BaKyyMeTpa.
25. VicreueHue KHUIKOCTH Yepe3 Mallble OTBEPCTUS U HACAKU.
26. Ha3znaueHue, KOHCTPYKLHUS U IPUHIUT pabOTHI THApOTapaHa.
27. Ilpumeps! ucnonb3oBanus ypaBHeHust bepuymu B rexnuke. Kaporopatop JIBC,
nyJbBepu3aTop (1o BeIOOPY).

Yactb2. 'uapaBianyeckne U MHEBMAaTHYECKHE CUCTEMbI
1. T'uppaBianueckast XapakTepUCTHKa 00OOLIEHHON HACOCHON YCTaHOBKHU.
VY CrpoiicTBO, MPUHLIMT ISMCTBUS U XapaKTEPUCTUKU JIONACTHOIO HacoCa.
OcHoBBI Teopuu 1oa00ust HacocoB. KoadduimeHT ObICTPOXOTHOCTH U TUITBI JIOTIACTHBIX
HAaCOCOB.
[Tpumenenue Gpopmy:n mogo0us A1 IepecyeTa XapaKTepUCTHK JIONACTHBIX HACOCOB.
Pabouwnii pexyM Hacoca Ha TUAPABIMIECKYIO CETb.
PerynupoBaHnue nogau B HACOCHBIX YCTAHOBKaX.
[locnenoBarenbHOE M MapalIebHOE COEAMHEHHUS JIOMACTHBIX HACOCOB.
KaBuTarus B 10MacTHBIX HacCOCaX.
I'unponuHamMuyeckue My(QThl: YCTPOICTBO, IPUHIIMI JEHCTBUS U XapaKTePUCTUKU.
10 I'unpoauHammyeckre TpaHchopMaTophl: YCTPOMCTBO, MPUHLIUI IEHCTBUS U XapaKTEPUCTHKH.
11. OOBbeMHBIC HACOCHL: KJIACCU(HUKAIINS U XapaKTEPHUCTHKH.
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12. TlopiHeBbIe HACOCHI: YCTPOMCTBO U MTPUHLIMIT JISHCTBUSL.

13. PagmaibHO-TIOpIIHEBBIE HACOCHL: YCTPOWCTBO U IIPUHIIHIT ICHCTBUSL.

14. AxcuanbHO-TIOpIIHEBbIE HACOCHI: YCTPOMCTBO U MPUHLIUI JEHCTBUSI.

15. [InacTuHYaThIe HACOCHI, HACOCHI: YCTPONUCTBO U MPHHIMIT JEHCTBHSL.

16. [llecrepeHHble HACOCHL: YCTPOMCTBO U MPUHLIMI JICHCTBHUS.

17. Perymupyemble 00bEMHBIC HACOCHI: THIIbI, YCTPOMCTBO U XapaKTEPUCTUKU

18. OOBeMHBII THAPOMPHBOLL C PA3OMKHYTON LU PKYIISIIACH.

19. OOBEeMHBIH THIPONPUBOJ, C 3AMKHYTOM LI PKYIISIINCH.

20. T'uapounIMHAPLL: Ha3HAYEHHE, KIIaccu(DUKAIIHS, YCTPOHUCTBO, 0003HAUECHHE HA CXeMaX H

XapaKTEePUCTUKH.

21. I'mapoMoTophl: HazHaueHHe, KIacCH(PUKALUsA, YCTPOHCTBO, 0003HAUEHUE HA CXEMaX U
XapaKTEePUCTUKH.

22. T'mapopacnpenenuTend: Ha3HaYeHHe, Kilaccu(puKalus, ycTpoiicTBO, 0003HaUEHHE Ha CXeMax
U XapaKTepuCTHKH.

23.. IlpenoxpaHuTeNbHbBIE KIIATIAaHbI: Ha3HAYSHUE, KIIACCH(UKAIIUS, YCTPOICTBO, 0003HAYEHHE HA
CXeMaX U XapaKTepUCTHKH.

24. PenyKuyoOHHBIE KJallaHbl: HA3HAYEHHE, yCTPOUCTBO, 0003HAYCHUE HA CXEMaX U

XapaKTEePUCTUKU.

25.  OOpatHble KJIanaHbl U THAPO3aMKHU: Ha3HAUE€HHE, KIIacCU(UKALUs, YCTPOICTBO, 0003HaUeHHE
Ha CXEMaX U XapaKTePHCTUKH.

26. JIpoccenu v peryisaTopsl IOTOKA: HA3HAYEHUE, KITacCU(PHUKAIIHS, YCTPOMCTBO, 0003HAYCHU e
Ha cXeMax U XapaKTepUCTUKU.

27. OunbTpbl: HA3HAYEHHE, KIaccu(PuKaLus, yCTpOiCTBO, 0003HaYEHHE Ha CXEMaX U
XapaKTEePUCTUKH.

28. JlpoccenbHOE U 00BEMHOE PETYIMPOBAHNE CKOPOCTH UCIIOJIHUTEIBHBIX THIPOJIBUTATEIICH.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB pEryIMpOBaHHUSL.

29. T'maponpuBOJIBI IUTI CHHXPOHHU3AIIUH JIBYKEHUST HECKOJIBKUX HCTIOHUTEIBHBIX
TUJIPOABUTATENIEH.

30. HasnaueHue, NPUHIMII 1EHCTBHSI, CXeMa M 00JIaCTH IPUMEH EHUSI CIIEASIIEr0 THAPONPUBO/IA
B CCTE€MaX aBTOMaTHYECKOI0 YIIPAaBJICHUS.

31 Hasnauenue u ycTpoiicTBO cucTeMBbl IOJAaYH CMa304HO-oXIaxaarouien xuakoctu B JIBC
aBTOMOOMIIEH.

32. CucTeMBbl OXJIAXICHHS IBUTATEICH BHYTPEHHET'O CrOpaHusl.

33. Cucrema cMa3Ky JBUTATEICH U MEXaHU3MOB.

34. Pacuer mapameTpoB ruipocucTem.

35. [Tox0Gop 37EMEHTOB THIPOCUCTEM.

36.  IlocTpoeHme HACOCHON XapaKTEPHCTUKU HACOCHOM YCTaHOBKH.

37. Ompenenenre MOIHOCTH TOTPEOISIEMOM THIAPOCUCTEMOI.

38. JunaMmuueckuii pacueT 00I0bEMHOT 0 THIPOIIPUBO/IA.

39.  OcHoBHBIE TPeOOBaHUS K MOHTAXY, HallaJIKE U IKCIUTYaTAIlMH YJIEMEHTOB ITHEBMOCETH..
40. Jlormueckue 3JIeMEHTHI THEBMOCUCTEM.

41.  OcHOBHBIE TOHATHS O TapaMeTPax TUJPOCUCTEM U THIPOIPUBOIOB.
42.  CocraBiieHHE THAPABINYECKUX CXEM THIAPONPUBOIOB.

43.  TlpuHnwmmsl paboThl KOHIUIIMOHEPOB PaboYeH JKHIKOCTH.

44.  TlpuHnwumns! paboThI THIPOMAIIINH.

45. TlpakTHuecKoe NpUuMEHEeHHE THAPOMY(GTHI U THAPOTpaHchopMaTopa.
46. IlpumeHeHHE POTOPHBIX HACOCOB B THAPOIPHUBOJIAX MAIIUH.

47. OxjaxJIeHHe raza B KOMIIpeccopax.

48. IIneBMoammapartsl.

49. T[THeBMOUMIMHAPHI U THEBMOIBUTATEIH.



baok B
B.1. Ilpakxmuueckue 3a0anusi

Pewenue munoswix 3a0au

3amaua 1. Cocyn 3anoiHeH Bojo#, 3anuMarommeil 00beM Wi = 4 M3, Ha cKOJIBKO YMEHBIIMTCS U 4eMy OyJIeT paBeH
3TOT 00BEM TIPH YBEIMYEHUH JaBieHus Ha Beanuuny 300 Gap npu temnepartype 20° C? Momys
00BEMHOI YIIPYTOCTH JJIsl BOAKI IpH AaHHOM Temiieparype Eo = 2110 MIla.

3agaua 2. Kanuctpa, 3anonHeHHas O€H3MHOM U HE coJepikallias Bo3ayxa, Harpenach Ha
connie 10 Temneparypsl 60° C. Ha cKOIBKO MOBBICHIIOCH OBl IaBlIcHHE OCH3MHA BHYTPH
KaHHUCTPHI, €U ObI OHa OblIa a6COMOTHO KecTKol ? HavanpHas Temneparypa 6ensuna 200 C.
Mopnysb 00beMHOI yrpyrocTi 6eH3uHa npuHATh paBHBIM Eg = 1300 MIla, koapdunneHt
TeMrepaTypHoro pacmmpenus Bt = 8 x 10 4 1/ rpaz.

3agaua 3. B nnmmHapudeckuid 6ak quamerpom 3m 110 ypoBHA H = 2M HamuThl BoJa 1 OEH3UH.
VYpoBeHb BOJIbI B Ibe30METpe HUKe YpoBHs OeH3nHa Ha h = 400 mm. Onpenenuts Bec
HaxozsIerocsa B 6ake 6ensuna, ecim ps = 700 kr/m>,

3agaua 4. Onpenenuts cuny F, neficTByrolnyro Ha ITOK THOKOM Auadparmel, €ciu ee AuaMeTp
D =300 MM, nokazanus Bakyymmerpa Py« = 0,08 MlIla, Beicota h = 1,5M. [Tnomaapio mroka
npeHebpeub. HaliTi abconoTHOE TaBieHue B JIEBOM YacTH MOJIOCTH, eciu h, = 740 MM.pT.cCT.

3agaua 5. Tpy0Oa mo KOTOpOH TeUeT BoAa, UMEET MepeMeHHoe ceueHne. OnpeaeanTb CKOPOCTh
BO BTOPOM CEUEHHUH, €CJIH CKOPOCTh B mepBoM ceueHnn Vi =0,08 m/c; d1 = 0,4 m; d2 =0,2 m.

3agaua 6. Ilo TpybonpoBony auamerpom d = 250 MM mepekadnBaercsi He(Th MIOTHOCTBIO P =
800 kr/m® B xomuuectse 2000 1. B cyTku. OnpenenuTs CeKyHIHBIA 00beMHBIA pacxon HedpTu Q
Y CPEIHIOI0 CKOPOCTh ee TedeHus V.

3anaua 7. U3 nanopHoro 6aka Boja Tedet 1o Tpybe nuamerpom di = 40 MM, U 3aTeM BBITEKAET
B atMoc(epy uepe3 HacaJoK ¢ AMaMeTPOM BBIXOJHOro oTBepctust O = 10 mm. M30bITOuHOE
naBiieHHe Bo3nyxa B 0ake po = 0,22 MIla; Beicota H = 2,6 m. [Ipenebperas norepsiMu sHEpruw,
OIPEIENUTh CKOPOCTH TeUEHHI BOJIBI B TpyOe V1 M Ha BBIXOJIE M3 HACAIKA.

3agaua 8. OnpenenuTh Ha KaKy BBICOTY MOJIHUMAETCS BOJa B TPyOKe, OJWH KOHEIl KOTOPOi
MIPUCOETUHEH K CY)KEHHOMY CEYEHHUIO TPYOOIIpOBO/IA, a IPYroi KOHEI[ OMmyIleH B Boay. Pacxox
Bozbl B Tpyoe Q = 0,045 M%/c; usbbiTounoe napnenue p1 = 59 klla; muamerpsr di = 200mm u d;
= 100mwm. [Torepsimu Hamopa npeHedpeyb.

3agaua 9. Onpenenuts yncio PeliHonbaca 1 peXuM IBHXKEHUS BOABI B BOJOMPOBOAHOM TpyOe
nunamerpom d; = 400mm, ecim pacxon Q = 0,45 m%/c. KosppuuuenT kuHeMaTHUECKOI BA3KOCTH
nist Boasl (ipu Temneparype t =100 C)

v=1,306x10° m?c.

3agaua 10. ITo tpy6omnpoBoxay nuamerpom d =200 MM Tpancnoptupyetcs HedTb. OnpenenuTsb
KPUTHYECKYIO0 CKOPOCTh, COOTBETCTBYIOIIYIO MEPEXO01y JAMUHAPHOI'O ABMKEHHS ’KUIKOCTU B
TypOynentHoe. Koo puumenT KuHeMaTHIeCKOM BA3KOCTH NPHHATE paBHbIM v =8,1 x10° m?/c.

3amaua 11. Bentunsunonnas tpyoa d = 0,2 m umeet mmmny | = 150 M. OnpeaenuTs notepu
JaBIIEHHUS, €CIIM PacXoJl BO31yXa, 0AaBaeMblil o Tpybe, pasen Q = 0,088 m%/c. JlaBinenue Ha



BBIXOZIE paBHO aTMOChepHOMY (par = 0,1 MITa). Cpennsist mepoxoBatocTb BeICTYynoB A = 0,2
MM, IUIOTHOCTh Bo3ayxa p = 1,18 xr/me.

3agaua 12. IIpu BHe3anmHoM pacumpeHuu Tpyosr oT d =60 mm 1o D =180 MM mpoucxoaut
YBEJIMYCHHUE JIABJICHUS, KOTOPOMY COOTBETCTBYET pa3HOCTb MOKa3aHui nmbesomerpoB Ah = 90
MM. OTnpeeNuTh CKOPOCTH V1 U V2 U PACXOJ] )KUIKOCTH. YUeCTh MOTEPH HA BHE3AITHOE
paciupeHue.

3agaua 13. J[MHa BcachlBaoLIero TpyoonmpoBoia rugpocucteMsr papaa | = 1,5m, muamerp d
=40 MM, pacxof KUJIKOCTH

Q =0,500 1/c, abcomoTHOE naBieHHe Bo3ayxa B 6auke po = 120 klla, Beicota H = 1,4M,
WIOTHOCTE kuakocth p = 900 kr/m3. Onpenennts abCOMOTHOE AABJIEHHUE MEPE BXOIOM B
Hacoc Ipu TemMnepatype paboudeii xuaxoctu t =25° C (v =0,2x10* m%/c). Kak usmenurcs
HCKOMOE JIaBJICHUE B 3UMHEE BPEMsi, KOTa TIPH 3TOM JKe€ pacxojie TeMIeparypa KuaKoCTH
ynazget 1o -35°C (v=10x10"*m?c).

3agaua 14. Ilo tpybonpoBoay auamerpom d =40 mm u mmunoit | = 20 M mogaeTcst ®HUIKOCTH
¢ Baskocteio v = 0,0001 m%/c nox meiictBuem nepenana aasienus Ap = 6 MIla; miotHoCcTs p =
1000 kr/m® . OnpenenuTs pekuM TeUEHHUS KMAKOCTU B TPYyOOIPOBOJIE.

3apava 15. Haiitu cooTHOILIEHHE MEXAY MacCOBbIMH pacxofamu O6eH3uHa Qg 1 Bo3ayxa Qs
pu 3afaHHbIX pasmepax D u d u koagduuuentax conpoTUBIEHNs BO3AYIIHOIO KaHana ( U
{x . CompoTHBIICHHEM TPYOKH KHUKIIEpa MpeHeOperaeM.

3amaua 16. IlapoBoii npsAMOEHCTBYIOIMI HACOC MOAAET KUAKOCTE px = 900 kr/mM° Ha BBHICOTY
H= 12m. KakoBo pabouee naBienue napa, eciau quaMmeTp naposoro mwmaapa D = 0,4 M, a
HacocHoro d =0,25M? I[loTepsiMu Ha TpeHHE B 000U X ITMIMHIPAX MOXHO MTPEHEOpeYb.

3amaua 17. lna nepeBo3ku aBromoouneit Becom 40 kH uepes3 peky coopyxkaercs mioT u3
opesen auamerpom d = 0,35 M u uuHOU | = 8M. OnpenenuTh, CKOJILKO OPEBEH HYXKHO JIJIS
COOPYXEHUS TII0Ta, criocoOHoro yaepxath rpy3 G =45 kH, ecim minotHocTh nepeBa p, = 800
Kr/m3,

Baok C
C.1 Temot pegpepamos:
1. B ueM coCTOUT OT/IMYME KUAKOCTEN OT TBEPABIX Tel U ra3os? [Ipu kakux ycnoBusx
IIPUMEHUMA TUIIOTE3a CIUIOMIHOCTH?
2. KaxoBa cBA3b MEXAY TMHAMUYECKHM U KHHEMaTHUYEeCKUM K03 (h(hUIMeHTaMH BI3KOCTH
SKUIKOCTH?

3. KakoBslI cBOlicTBa ruApocTaTudeckoro AaBieHus? HazoBuTe BUIbI THIPOCTATHYECKOTO
naBneHus. B kakux enumuunax cucrembl CH oo usmepsiercs?

4. KaxoBa popMa NOBEpXHOCTH PAaBHOI'O JIaBJIEHUS MPHU a0COJIFOTHOM IOKOE KHUJKOCTH, B
cilyyae ABM)KEHHUSI COCyZa I10 TOPU30HTAIbHOMN OBEPXHOCTU C YCKOPEHHEM, NP BpallleHUH
COCyJla BOKPYT BEPTUKAJIBbHOWU Ooch?

5. Kaxk ¢popmynupyercs 3akon [lackans u kakoBa ero CBS3b C OCHOBHBIM ypaBHEHHEM
TUAPOCTATUKH?.

6. Kak crpouTcs smropa naBiieHus KUAKOCTH Ha IIIOCKYIO cTeHKY? Kakoil Bu uMeer smtopa
M30BITOYHOTO THIPOCTATUYECKOrO 1aBJIECHUS IS CIIy4yasi HAKIIOHHOM CTEHKH?

7. JlaitTe onpeneneHue v MpUBEIUTE TPUMEPHI OCHOBHBIX BUJIOB ABUKEHUS KU IKOCTH:
YCTaHOBUBLIETOCS M HEYCTAaHOBMBILETOCS, HATIOPHOTO U 0€3HAIIOPHOT0, PABHOMEPHOTO U
HEpaBHOMEPHOTO.



8. IlpuBeauTe OCHOBHBIC OTIIMYHSI B 3aIMCH YpaBHEHUS bepHYIUN IS M1eaabHOU )KHIKOCTH
U peaibHOM KUAKOCTU. UTO Takoe MOHBINA, MHE30METPUUECKUM U CKOPOCTHOM HAmopbl?
9. Hasnauenue u paboTa THAPOCUCTEM, THIPOIIPHUBOIOB M THAPOIIEpEIaY.
10. YcTpoiicTBO M paboTa AUCKOBBIX, CTPYHHBIX U BUXPEBBIX HACOCOB. Y CTPOMCTBO M paboTa
JIONIACTHBIX ~ TUAPOMAIIINH.
11. [puHun aercTBus 00beMHOr0 ruapornpuBoaa. [IpenMyniecTBa u HeOCTaTKA
00BEMHOT0 THIPOIIPUBOA.
12. Ha3naveHue u yCTpOHCTBO 0ObEMHBIX THAPABINYECKUX JIBUTATENICH, THAPOIUINHAPOB U
TUIPOMOTOPOB.
13. Ha3naueHue HeperyImpyeMbIX U peryIupyeMbIX THAPOIPHUBOIOB. CrIOcOObI
pEryarpoBaHusl 00BEMHBIMH THIPOITPUBOIAMHU.
OO6mme cBeneHrs O THEMOCUCTEMAX.
14. ITHeBMaTHYECKHE MAIITUHEI.
15. TIneBMaTH4EeCKUE JBUTATEIN UX IPUMEHEHHE.
16. Kommpeccopsl B THIPOCHCTEME.

C.2. Temut 0oknaooe

Kakyto >kuKkocTh Ha3bpIBAIOT UACAIBHOM? B ueM cMblca runotessl Ba3koro TpeHus HeroToHa?
KakoB ¢usmuecknii cMbicn kodddurpeHTa TMHAMHYECKOH BI3KOCTH?
B gem oTnuMe HPIOTOHOBCKOH JKHIKOCTH OT HEHBIOTOHOBCKOM?
Uro Ha3BIBAIOT IUIOTHOCTHIO, YIEIBHBIM BECOM, TEMITEPATYPHBIM PACIIUPEHHEM KUIKOCTH?
Uro Ha3BIBAIOT CKMMAEMOCTBIO KHUIKOCTH, KaK 3aBHCHUT CKHMAEMOCTh KUAKOCTH OT JIaBJICHHUS ?
Uro Ha3BIBAIOT BA3KOCTHIO KUAKOCTH? Kak 3aBUCHT NCIIapIeMOCTb KUIKOCTH OT JIABJICHUS U TEMIIepaTyphl?
KakoBbI cooTHOMIEHNST MEK/TY A0COTIOTHBIM JIaBIIEHHEM, BAKYYMMETPUYECKUM U 30BITOYHBIM?
Kaknmu npubopamu U3MepsIroT faBieHue xxuaxkoctu? Kaxue BUpI MbE30METPOB
cymecTBytoT? J{71s 4ero oHu mpegHa3sHauYeHbI?
9. Uem oTnHuaeTcs rUIPOCTATUUECKHI HAIOP OT MbE30METPUUECKOTO?
10. 3anuiute OCHOBHOE ypaBHEHHE THAPOCTATHKH.
11. Yemy paBHa BEeTHYNHA CHIIBI THAPOCTATHUECKOTO IABJICHHS )KUAKOCTH Ha TUIOCKHE
TOPU30HTAIBHBIE TOBEPXHOCTH?
12. Yemy paBHA BEIMYMHA CHJIBI THAPOCTATHYECKOTO JABJICHUS KUAKOCTH Ha IIOCKUE
BEPTHKAJIbHbIE, TNIOCKNE HAKJIOHHBIC TOBEPXHOCTH?
13. YemypaBHa CHIIBI THAPOCTATUYECKOTO JIABJICHUS KUIAKOCTH Ha IIIOCKYIO
HaKJIOHHYIO CTeHKY U Ha KPHUBOJIMHEHHYIO ITOBEPXHOCTH?
14. Yro Takoe NEHTpP NaBICHUS, SKCIECHTPUCHTET?
15. Tlouemy eHTp JaBICHUS BCETAa HAXOANTCS HIKE ICHTPA TSHKECTH CMOYCHHON
MIOBEPXHOCTH IIJIOCKOI BEPTUKAIBHON CTEHKHU?
16. Yro Takoe nMHUS TOKA, TpyOKa TOKA, dJIeMEHTapHas CTpyiika?
17. Yro Taxoe KMBOE ceUeHHE M CMOYCHHBIN IepuMeTp?
18. Hanmmmte ypaBHEHHE COXpaHEHHUS pacxona.
19. 3anumure ypaBHenue bepHysuiu 1i1st uaeaibHON KUAKOCTH.
20. 3anumure ypasHeHue bepHyIuH A7l peanbHO# )KUIKOCTH.
21. Kakue 3HaueHus npuHUMaeT kodpduiuent Kopuonuca B ypauennu bepnynu?
22. OOBSICHUTE CMBICI TOHSATHIA: TbE30METPUUECKHUI U THIPABINYCCKUH YKIIOH.
23. KakoBbI IpUYMHBI BOSHUKHOBEHHS ITOTEPh HANIOpa IIPH JBHKEHUH PEAIbHOH KHUAKOCTH
24. O6mmas knaccupuKalys rHAPaBINIECKUX MAIIKH.
25. Paboume KUIKOCTH THIPOCUCTEM. [ HAPOIMHNY 1 3JIEMEHTHI HX COE/IMHEHMSI.
26. YIutoTHUTENBHBIE YCTpoICcTBa runpocucteM. [ uapodaku. Konauimoneps! pabodei KHIKOCTH.
27. OcHOBHBIE TapaMeTpbl rupoMaint. OCHOBHBIE PAa3HOBUIHOCTH U paboTa THIAPOMY(T.
28. YcTpoiicTBo U pabouwnii mporiecc ruapotpanchopmaropoB. OCHOBHBIC pa3HOBUIHOCTU U
pabota rugpoTpanchopMaTOpOB.
29. YcTpo#cTBO U IPUHIIUT PabOThl 00BEMHBIX HACOCOB.
30. Ha3nauenue H ycTpOICTBO IHAPOAKKYMYISATOPOB. OCHOBHBIE JIEMEHTHI THIPOIIPHUBOIA.
31. Ha3zuavenue rupopacipeaeinTenbHOro yerpoiicta. HazHadenue u paboTa KIarnaHoB 1
JIPOCCENbHBIX YCTPOMCTB.
32. HazHaueHue u pa3HOBUAHOCTH (DUIBTPOB
33. IpoccenpHOE peryampoBaHye THAPONPUBOIOM. [ HApONpHBOI C 0OOBEMHBIM PEryITHPOBAHUEM.
34. TunponpuBoa ¢ 00BEMHO-APOCCENBHBIM perynupoBanueM. Crieasinye ruaponpHBOIbL.
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35. Ha3naueHue 1 yCTPOHCTBO CHCTEMBI IT0/Ia4M CMa304YHO-OXJIxAatomeH xuakoct B JIBC
aBTOMOOMIICH.

36. CucreMbl OXJIQKACHHS IBUTATENeH BHYTpeHHEro cropanus. CrucreMa cMa3Ku JIBUTraTesel u
MEXAHU3MOB.

37. Pacuer mapamerpoB ruapocucteM. [1og00p 37eMEHTOB THAPOCUCTEM.

38. unamwuveckuii pacyer 00I0BEMHOTO THAPOIIPUBO/IA.

39. INueBmMarHueckue 000PYIOBAHKS U MAILTHHBI.

40. TTHEBMOCHCTEMEI B aBTOMOOMITSIX.

Baok D (mpome:KyTO4YHBII KOHTPOJIb)
Ilepeuenv 6onpocos u 3a0anuti 0151 NPOMENCYMOUHOU ammecmayuu (IK3AMeH):
Bonpocul onsa nposepru yposus ooyuennocmu 3HATH
1. OCHOBHBIE CBOMCTBA YKUIKOCTEH.
2. Cuyibl IEHCTBYIOIINE B KUAKOCTH
3. PacTBOpeHuMe ra3oB B KUJIKOCTH
4. T'uapocTaTnieckoe JABJICHUE U €0 CBOMCTBA.
5. BBIBO/I OCHOBHOTO YPaBHEHVSI TH/POCTATHKH
6. TerIonpoBOIHOCTb U TEITIOEMKOCTD JKMIKOCTEH.
7. OCHOBHBIC TIOHSITHS! ¥ OLPE/ICIICHIS] KHHEMATHKH KUIKOCTH.
8. JINHMK TOKA ¥ TPACKTOPHSI ABHIKCHIS YaCTHLL )KUIKOCTH.
9. Y CTaHOBHUBILMECS 1 HEYCTAHOBUBLUMECS IBUYKCHHS JKUIKOCTH.

10.
11.
12,
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23,
24,
25,
26.
21.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43,
44,
45,
46.
47,
48.
49,
50.

BriBog ypaBHeHus pacxona. CMOUEHHBIH IEPHIMETP U THAPABIMYECKUI PayC.
VpaBHeHue bepHys [UT 37€MEHTapHON CTPYHKY UACATBHOM HKUKOCTH

12 VpaBHenue bepHyI 1yIs IOTOKA PeaTbHOM JKHIKOCTH.

OOm1rie cBeneHnst O THAPOCHCTEMAX, THAPONPHUBOAAX U THApOIepeiadax.
I'pomanmHe! 1 uX 00IIast KITaCCH(HUK AT,

JluHamMu4ecKre HacoChl, YCTPOHCTBO U IPUHIUT pabOTHI.

Hacockl Tpenust 1 1abupUHTHBIE HACOCHI.

Oomue cBeeHust 00 00bEMHBIX THAPOIPUBOIAX.

I'uaponuHamMuyeckne nepeaadn, yCTpoicTBO U IPUHIIMIT PaOOTHI.
OOBbeMHBIE THAPOIBUTATEN!, YCTPOHCTBO U MTPUHIIMIT PAOOTHL
Heperynupyemsliit 00beMHbIi ruaponprBoJi. CriocoObI peryMpoBaHus 0OBEMHBIX THAPOIPHBO/IOB.
I'uapornprBo ¢ 00bEMHBIM M 00BEMHO-POCCETBHBIM PETYITUPOBAHUEM.
OO1me cBeieHust O MHEBMAaTHYECKUX CHCTEMaX.

[THeBMOCETH M KOHIMITMOHEPHI PabOIero rasa.

Kommpeccops!. Jlnnamndeckre 1 00beMHbBIE KOMIIPECCOPHIL.

IIneBmaTnueckue OUIMHAPBL, TOBOPOTHBLIC ITHEBMOABUTATEIIN U ITHEBMOMOTOPBI.
['mapaBmideckue TypOUHBI

KuHemaTHka >KHIIKON Cpelibl, ypaBHEHUS pacxoa.

YpaBHeHHEe HEPa3PhIBHOCTH YKUAKOCTH.

IIneBMaTHyECKHE NCTIONHUTEIBHBIE YCTPOKCTBA.

Teuenue raza yepes MECTHbIE COIIPOTHUBIICHUSL.

3mepenue naBneHus mpuOopamu.

I'eomeTpuueckast MHTEpIPETALMs OCHOBHOTO YPaBHEHUS THAPOCTATHKH.

Bmisiaye cBOMCTB: HMcIapeHue, KUIeHNEe ¥ KaBUTALMs! Ha paOoTy THAPOMALIINH.
BrmsiHue BS3KOCTH KUAKOCTH HA CMa3bIBAIOLIHE CBOMCTBA MOBEPXHOCTEN TPEHHUSL.
I'padirgeckast wwmrocTpatwst ypaBHeHus bepHymm.

[paxTryeckoe puMeHeHne ypaBHeHus1 bepHysm B ruipocicTeMax MalliH U IIPHBOJIOB.
M3mepeHue pacxoioB U CKOPOCTEH KUAKOCTH.

[pumenenne dopmyssr [lyaseiinst st pacueTa MaIMHOCTPOUTEIIBHBIX THIPOCHCTEM.
Ornpenienienve MOTPeOHOTO HANopa ¢ HACOCHOM TIOAAYEH.

Br160p pabounx >KHAKOCTEH Tl THAPOCUCTEM.

OCHOBHBIE TTapaMeTPbI THPOMAITINH.

Tuponyaiy 1 S7IEMEHTBI X COEIMHEHUSI.

Hcronb30BaHne EHTPOOSKHBIX HACOCOB B THPOCHCTEMAX.

Perrenyie 3ay1a4 110 THIPOCTATHKE.

Perrenyie 3a1a4 10 KMHEMATHKE XKHIKOCTH.

Pertrenuie 3ama4 no JMHAMUKE YKUIKOCTH.

Peruenue 3ana4 ¢ npumMeHeHneM ypaBHEHUs bepHyin.

CpaBHeHNE pa3InYHBIX CIOCOOO0B PETYIHMPOBAHUSL.

OripenerneHre TapameTpoB HEHTPOOSKHOTO HAacoca.

I'mapomydTs! 1 rHAPOTPaHCHOPMATOPBI M UX OTIIHYHE.



51. Hcmosnp30BaHMe NPHUHIMIIA PABHOBECHS KHUAKOCTH B ABIKYILIEMCSI COCY/IE B CHCTEME CMa3KH
52. nBurareneili aBTOMOOHIIS U ITPH MEPEBO3KE HKHUKUX TPY30B.

53. BpI00p oxJakAaroIeit JKUAKOCTH JUIsl IBUTATENEH BHYTPEHHETO CrOpaHusl.

54. Vcnonp30BaHWE CBOHCTBA CKUMAEMOCTH KUAKOCTH B TOPMO3HBIX CHCTEMaX aBTOMOOMIIS.

55.  BrI0Op KHUAKOCTEH 10 UX CBOMCTBAM JJIsl TOPMO3HOM CHCTEMBI aBTOMOOHIIS.

56. DHepreruueckas MHTEpHpETALs ypaBHEHHsI bepHyIuM U1 yCTaHOBHBILETOCS JBHIKCHHUS JKUAKOCTH.
57. Paznuume ypaBHeHus: bepHyin i nneansHON U peaTbHON KUAKOCTEH.

58. lpoccenbHbIe M 00BEMHBIE CITOCOOBI CHHXpOHU3anu. Clieasiiye ruaponprBOIbL.

59. TlpumeHeHue ruIPOCUCTEM U THAPOIPUBO/IOB B KOHCTPYKIHSX aBTOMOOMIIEH.

60. ITpmHIUI pabOTHI CHCTEMBI OXJIAXKIICHUS JIBUTATEIICH.

61. TIpuHIUI paOOTHI CUCTEMBI CMa3KH JIBUTATEICH.

62. TlpuHOUI pabOTHI TUAPOYCUIIUTENICH PYIIEBOTO YIIPABICHUS.

63. IlpuHIMTI pabOTH TOPMO3HON CHCTEMBI aBTOMOOMIICH

64. TlpmMeHeHMe THAPOMAIIINH U THIPOIBUTaTENEH B KOHCTPYKIIUAX aBTOMOOUIIEH.

65. TlpuMeHeHHE 0O'BEMHOTO THAPONPHUBO/IA B ABTOMOOHIISX.

66. IlpumeneHne THAPOMYQTHI B aBTOMOOMIISIX.

6/. TpumeHeHue ruapoTpancGopmaropa B aBTOMOOHIIIX

68 HHGBMOM&HII/IHI)I, MHCBMOUWINHAPBI, THEBMOABUTATCIIN, THCBMOKAMCPBI U UX IIPUMCHCHUC.
3aoauu ons nposepxu yposus ooyuennocmu YMETH u BJIAJIETH:

3anaun

12.1. Cocyx samommen Bomoil, 3aHmmaromeii o6seM Wi= 2 M3 Ha CKOIBKO
YMEHBIIUTCSA ¥ YeMy OyJeT paBeH 3TOT 00bEeM NpH YBEIMYEHUHU JABJICHUS HA BEIMYMHY Ha
BennunHy 200 6ap npu temmnepatype 20 °C ? Moaynap 00beMHON YHNPYTOCTH AJsl BOJABI MPHU
naHHoi temnepatype Eo = 2110 MITa.

1.2.2. Kanucrpa, 3anonHenHas GEH3MHOM H HE COEpIKAIas BO3AyXa, HATPENACh HA COTHIE 10
temmnepaTypsl 50 °C. Ha ckobko moBBICHIOCH OBl JaBJIeHHE OCH3UHA BHYTPH KaHUCTPBI, €CJIU ObI
oHa Obl1a abcomoTHO *ecTkoi? HavanpHas Temnepatypa 6ensuna 20 °C. Monyiab 06beMHOi
yrnpyroct 6eH3uHa npuHATh paBHbIM E, =1300 MIla, ko3 punmienT TemnepaTypHOro
pacumpenus pr = 8 104 1/rpan.

1.2.3. TIInotsocts macma AMI-10 mpu Temmepatype 20 °C cocraBmser 850 kr/m3.
OmnpenenuTs IUIOTHOCTh Maciia MPH MOBBIMIEHUN TeMIiepaTypsl 10 60 °C 1 yBeIMYEHUH 1aBICHUS
¢ armocepuoro (pl=0,1 MIIa) no p.=8,7 Mlla. Moaynp o6bemHoOlM ympyroctu macia E, =1305
MlIla, Temnepatypubiii ko3pduruent pt = 0,0008 1/rpan.

1.2.4. Onpenenuts 00BEMHBIH MOMYJb yHNPYrOCTH KHIKOCTH, €CJIM TIOJ J€HCTBHEM
rpy3a A wmaccoil 250 kxr mopuieHp mpomien paccrosHue Ah = 5 mm. HavanbHast BbIcOTa
nosoxkeHus nopussg (0e3 rpysza) H = 1,5 m; nuamerp nopuiss
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[lpu pemieHny 3ama4 MO THAPOCTATHKE HEOOXOAMMO pas3iMyaTh TAKHE MOHATHS, Kak
JaBieHue p u cuia F.

[TpumeHsisi OCHOBHOE YpaBHEHHE T'MIPOCTATUKU HYKHO MOMHHUTh, YTO BTOPOW HWICH B
NpaBoOil YacTH YPAaBHEHUS MOXKET ObITh KakK T[OJIOKUTEIBHBIM, TaK W OTPUIATEIbHBIM.
HeoOxommmo — Takxke  TBepAO  pa3iMyaTh  JaBICHHS  a0CONMIOTHOE, M30BITOYHOE U
BaKyyMMETPHYECKOE, a TAK)KE BECOBOE JABJICHUE KUIKOCTH.

[Tpu pemennn 3aga4, B KOTOPBIX JaHBI MOPIIHU UM CHCTEMBI TOPIIHEH, CIIeNyeT MucaTh
ypaBHEHUE PABHOBECHS, TO €CTh PABCHCTBO HYJIFO CYMMBI BCEX CHJI, NEHCTBYIOIIUX HA MOPIICHb
WM CHCTEMY TOpIIHeH. B 3a1ayax Ha OTHOCUTENbHBIN TOKOH KUAKOCTH CJIEAYET YYUTHIBATH 110 -
BBIIICHUE JIABJICHUS 3@ CUET CHJIbI MHEPIIMH ITEPESHOCHOTO JIBHIKCHUSI.

2.5.1. B uwmnapudeckuii 6ax auamerpom 2 M 10 yposHs H = 1,5 M HanuTel Boaa u
OeH3MH. YPOBEHb BOJIbI B NIbe30METpe HMKE ypoBHS OeH3uHa Ha h = 300 mm. Onpenenuts Bec
Haxojserocs B 0ake 0ensuna, eciu pe= 700 Kr/M°.

B et "
Bosa —— — =
D

4

2.5.2. Onpenenuth naBieHHE po BO3IyXa B HANOPHOM Oake IO MOKA3aHMIO PTYTHOIO
MaHnometpa. Kakoii BeicoTel H momKeH ObITh Mbe30METp IS U3MEPEHHsS TOTO K€ JaBJICHUS Po?
Bricotsl h=2,6 m; h1=1,8 m; h2=0,6 M. ITnotHOCTE pTYTH p= 13600 Kr/M3, BoABI p= 1000 KI/M3.

")
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2.5.3. Onpenenuts cuny F, neiicTByromryio Ha Tok rubkoil amadparmbl, eciu ee
muamerp D = 200 MM, nokazaHus Bakyymmerpa psax = 0,05 MIla, Beicota h = 1 M. I[Tnomaasio
mTOKa nmpeHeopeub. Haiitn abcomoTHOE TaBJIeHUE B JIEBOM MOJIOCTH, eclid ha = 740 MM. pT. CT.



25.4. Cucrema u3 [BYX IMOpIIHEH, COEIWHEHHBIX IITOKOM, HAXOAHTCI B PaBHOBECHUHU.
OnpenenuTs CUITy, CKUMAIOILYIO MPYKUHY. KUIKOCTh, HAXOAAMIAsICS MEX1Y MOPIIHAMU
¥ B 0auke - Macao ¢ IIOTHOCTBIO p = 870 kr/m3. Jluamerpsl D =80 mm; d = 30 mm;
Bbicota H = 1000 MM; n30bITouHOE MaBieHue po = 10 xI1a.

2.5.5. Ompenemuts cuny F, HeoOXoauMyIo Ui yaep)KaHusl B paBHOBECHH TOPIIHS, €ClH TpyOa
MO/T TIOPIITHEM 3aIloJIHeHa BOAOW, a pa3Mepbl Tpyosr: D =100 mm; H = 0,5 M; h = 4wm.
Jlmunel peryara: a = 0,2 Mmu b =1 M. CoOCTBEHHBIM BECOM TTOPIIHS TPEHEOPEb.
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Paspen 4. Meroguyeckue Marepuaibl, ONpeaessilomide Ipouexypbl
OLICHUBAHUSI 3HAHUH, YMEHHUH, HABLIKOB M (MJIM) ONbITA JAeSATEJbHOCTH,
XapPaKTEePU3YIOLIUX 3TANbI ()OPMUPOBAHUS KOMIIETEHIIM U

Onucanue mnokaszarejieidi M KpPHUTEPUEB OLECHUBAHUS KOMIICTCHIMI,
ONUCAHHE MIKAJ OLeHUBAHUSA



1. ®ponTanbublii onpoc.

B pamkax gucturuimHbel «['mapaBiuka, THIpaBIMYECKWE M MHEBMATUYECKHUE CHCTEMBI»
OIPOC MPOBOAUTCS (PPOHTAIBHBIM METOJIOM B YCTHOH (hopMe Oecenbl ¢ IPYIIOi, couerast ero ¢
MOBTOPEHUEM TPOMJAEHHON TEMBbI, KaK CPEICTBO JUISl 3aKpEIUIeHHs] 3HaHWil. Bompockl craBsTcs
TaKUM 00pa3oM, YTOObI OTBET WUMEN KpPaTKyr (opMy, 4TOOBI TOCIEAYIOMUN BOMPOC OBLIT
MPOJIOJDKEHUEM TPENBIAYIIEro, IS TOTO, YTOOBI PACKPBITh BCE BOMPOCHl U3YYCHHOU TeMbl. B
pe3ylnbTaTe B aKTHBHYIO YMCTBEHHYIO paOOTy BOBIIEKAIOTCS IMOYTH BCE CTYIEHTHI TPYIIIIHI,
OLIEHKA CTABHUTCS BCEM YYACTBYIOIIUM B OOCYKICHHH B 3aBUCUMOCTH OT aKTUBHOCTH KaXXJIOTO U
MPaBUIBLHOCTH U TIIYOMHBI OTBETOB.

B pamkax ompoca O0XBaTBIBAIOTCS TEMBI:
«CTaTuka, KUHEMaTHKa ¥ JMHAMHUKA XUJIKOCTEH M ra3oB», «/MHamMHueckue TUIpOMAIIMHBI U

ITHECBMOCHCTCMBI),

aBTOMOOUIICI.
Il kasa oeHUBAHUA YCTHOT'O OIPOCA:

«IIHeBMaTHuUECKHE

armaparsl

«I'mapaBnuka,

1 000pyaOBaHUAY,

CBOMCTBA KHMIKOCTEH»,

«IIHEBMOCH CTEMBI

Ilianupyembie Kpurtepuu oneHnBaHus pe3yjbTaToB 00y4YeHUs
pe3yabTaThl
Jran (ypoBeHb) 00y4eHust
0CBOEHHUS (mokasarenu 10- | 2(@31-59 | 3(60-69 4(70-84 5(85-100
KOMIeTeHIMH JOCTHIKCHHS 30 0aJIoB) 0aJII0B) 0aJI0B) 0aJIoB)
3aIaHHOrO 0asuIoB)
YPOBHS
OCBOCHUS
KOMIIETEHITIH )
3uars OIIK-3: He He umeer | Umeer 3HaeT Crniocoben
OcCHOBHbIE CBOM- 3HAeT | YETKOIo MpENCTaB- | OCHOBHBIE MMOHHUMATh
CTBa JKUJIKOCTEH MpefcTaB- | JICHHUE O 3aKOHBI U TeopeTuyec-
MIPUMECHSEMBIX B JICHUS O CBOMCTBaX | (DOPMYJBI NI | KUX OCHOB
THIPOCHCTEMAX CBOWCTBaX | )KHJKOCT, | ONpENeNeHUs] | THAPABIUKA
u KUJKOCTH, | crabo OCHOBHBIX u
MTHEBMATHYECKUX o bopMy- | opueHTUpPY | TapaMeTpPOB THIPOMAIIIVH,
MaIlIMHaX. Jax eTCsl B THUIPABJIAYEC- | CAMOCTOSATEI
OcHOBHBIC ypaB- TUJIpaB- CTaTHUKe, KUX U BHO MOXET
HEHUS JIMKH, O KWHEMaTH- | THEeBMa- OTIPEICTUTh
TUIPABIIAKH JIS CTaTHKe, Ke TUYECKUX OCHOBHBIE
OTIpENIeTICHHS KHHEMAaTH- | TUHAMHKE | YCTPOMCTB. apaMeTpsl
apaMeTpoB Ke U xuakoctu. | [Tornmaer TUAPOCUCTEM
TUIPaBIINYECKUX JTUHAMHKE KJaccuduka- | MallvH U
Ilepeviii 3man CHCTEM, CHJIBI KHUJKOCTH. 10120%) MEXaHU3MOB.
(yposenyv) JNENUCTBYIOLIUE B rujiponepenay
oceoenusn TBIKECHUT , THIPOMAIIINH
CriocoOen MOTOKA
MMOHUMATh KHUJIKOCTH U B
TEOPETUIECKUX MOKOE, CKOPOCTHU
OCHOB YaCTHUI[ JKHUJIKOC-
TUPABIUKH, ta. Knaccudu-
CBOMCTBA KalWio THApo-
JKUJIKOCTEH, nepenay, THAPO-
OO0IIMEe 3aKOHBI M | MAIllUH U FUAPO-
ypaBHEHUS CHCTEM.
CTaTHKH,

KHMHCMAaTHUKU U

3 (OIK-3) - 1




JTUHAMUKA Ymers OIIK-3: He He ymeer | Ymeer CnocoGen Mosxer mo-
KHUJIKOCTEH 1 [Tonb3o0BatbCst yMeeT |I0Jb30BaT- |I0Jb30BaT- | IPEACTaBUTh | JIyYE€HHbBIE
ra3oB OCHOBHBIMH cst opmy- |csl ypaBHE- | JIOMOJHH- 3HAHUS 110
CBOWCTBaMU JaMH U HUSMU TENBHYIO JAHHOMY
KHUJIKOCTEH, ¢ ypaBHEHHS |CTaTHKU U | UHOOPMALHIO | pa3lery
LETBI0 UX MU IS KMHEMAaTH- | 110 CBOMCTBaM | CBOOOIHO
BBIOOpA ompezene- |Ka YKUJIKOCTEH, HCIOJIb30BATh
st HUS TTapa- | KHUIKOC- yMeeT TUIst
THIPOCUCTEM U METpPOB tu. Hegoc- | monb3o- oonee riy-
ruapornepenay, KHUJKOCTH | TaTOYHO BaTbCs O0KOro n3y-
Omnpenensars B [TIOKOE yMeeT ypaBHe- YeHUS
HEOOXOIUMBIC WJTH B MOJIB30- HUSMU THJIPABIIUKA
napameTphl JIBUKE- BaThCS CTAaTUKH, u
UCIIOJB3YS HUH. ypaBHEHHS | KHHE- THIPOMAIIIAH
ypaBHEHUS MU IMHA- | MATHKU U u
THIPO- MUKH JUHA- MEXaHU3MOB.
CTaTUKH, TUAPO- KUJKOCTE | MHUKKH
TUHAMHKH U i KHJIKOC-
KHUHEMaTHKH TeH mpu
JKUJIKOCTEH. petiie-
Y (OIIK-3) - 1 HUH MIPAKTHU -
YEeCKHX 3a7a4.
Baaners OIIK- | He He snageer | Cnocoben | Bnameer Crocoben
3: BJIAZICET |OCHOBAMHU  |[U3JIaraTh TECOPETUYECKU | JaTh
3HAHUSAMH 10 THIPOCTATH |OCHOBBI -MU OCHOBAMHU | COOCTBEHHYIO
TEOPETUIECKUM -KH, TUAPOCTa- | THAPABIIUKH, OLICHKY ITpU
OCHOBaM KHHEMa-  (THKH, YPaBHEHUSMH | pEIICHHH
THIPABIIUKH U TUKU ¥ TU- | KHHE- [P PEIICHUH | MPAKTHYCCKU
TUAPOITHEBMO- HaMUKH MaTHK{ M | 3a]a4, UHTep- | X
CHCTEM, KUJKOCTH, | TUHAMHUKHA | IPETUPYET 3asaq 1mo
CBOMCTBaAMH JAHHBIMU O | )KUJKOCTU. | OCHOBHBIE THJIPaBIIUKE,
KUJKOCTEH U cpoiictBax | Crmabo 3aKOHBI XOPOIIIO
OCHOBHBIMH YKUJIKOCTEH,| BJIasieeT JBYKCHUS BIIAJICCT
dbopmynamu TEOpPEeTH - TEOpEeTH- KUJIKOCTH. Teope-
CTaTHKH, YECKUMU 4eCcKOM TUYECKUMU
KUHEMATHKU U 3HaHUSAMH | WH(pOpMA- 3HAHUSMU TI0
JTUHAMUKY KU~ JUTS pere- | Huen Jist THJIPABIIAKE U
KOCTH JIJIA NpaKTUYeC- | PElICHUs THIPOITHEBMO
pELICHHS TTPaK- KHX 3a7a4. | 3a/ad. -[IPUBOJIAM.
TUYECKUX 3a/1a4.
B(OIIK-3) -1
3uarp OIIK-3: He Homyckaer | Moxer 3naer ocHOBBl | CBOOOIHO
Mertoauyeckue 3HaeT  |[rpyObie U3JIOKUTh | TUAPONPUBOA | M3JIaraer
OCHOBBI OIIMOKY B HEKOTOpBl | a ¥ OCHOBBI
THIPABIUKHA U OIMHCaHUH e TUAPOCUCTEM, | THUAPABIUKH,
OCHOBHEIE OCHOB MOHATHS OCHOBHBIE Oonee yriay6-
ypaBHEHUS IJIs CTaTUKH, KU~ | TUAPABJIMK | YPaBHEHUS JICHHO WHTE-
aHajmM3a u HEMATUKH U | H, TUIPOCTATUKH | PEeCyeTcs TeO-
pacuera TUHAMHUKHA | c11abo U THAPOJIMHA- | PETHYCCKUMHU
OCHOBHBIX PKUJKOCTH, | 3HAET MUKH MaTepHallaMu




rapameTpoB HE 3HACT TEOPETHYEC | JKUKOCTEH, 10 TUIPaBIIH -
TUAPOCUCTEM U OCHOB- -Kue CaMOCTOSITEeNlb | K€, UMEET
Bmopoiisman [IPUBOJOB HbIe ()OPMY- | OCHOBBI - COOCTBEHHOE
(yposenyv) MAIIWH, JTBI 1J1S1 TUPABIIMK | HO pELIaeT MHEHUE.
oceoeHus MEXaHU3MOB U pacuera u, 3a/1a4u.
Ananu3upoBaTh 1 | 000pyI0BaHUI napa- TUAPOCHUC-
MIPUMEHSITh METpPOB TEM U TUJl-
OCHOBHBIE ypaB- | 3 (OIIK-3) - 2 TUPOMAIIIUH. | POMAIIUH U
HEHUS obopymo-
TUJIPABIIMKA BaHUH.
I pacyeTa YMmerb OIIK-3: | He He cnioco- | Nmeer Coboano Aprymen-
rmapameTpoB Ananu3upoBath | ymeer |0€H 00b- cro- u3Jaraer TUPOBAHO
mapo u OCHOBHBIC SICHUTD COOHOCTB OCHOBBEI aHaJIM3UpPYyeT
ITHEBMOIIPUBOZA | YPaBHCHHS TU]I- OCHOBHBIC  [[TOHUMATh TEOPETHYECKH | paboTy
B CUCTEMax U PaBIIMKH U TTPaK- YpaBHEHUS [IOPSAIOK e TUAPOMAILINH
KOHCTPYKLUAX TUYECKOTO IIPH- TUPaBIUKY, [pacuera OCHOBBI Y THUAPOCHC-
TPAHCIIOPTHBIX U | MEHEHUS UX JIIs HE yMEEeT  [[lapaMeTpoB | TUJPABIMKUA, | TEM, yMEET
TPaHCHOPTHO- OTIpeNIeTCHUS pelaTh NBIDKEHUSL | YMEJO CaMOCTOSITE
TeX- u 3agaun PKUIKOCTH, | UCIIOJIB3YET b-
HOJIOTHYECKUX COBEpILIEHCTBO- CaMOCTOSI-  [yMEET I10JIb- | TEOPETUYECKH | HO peuaTh
MAalllMH 1 000py- | BaHHSA KOHCTPYK- TEJIbHO, HET [30BAThCS OC-| -MU JTAHHBIMHU | CIIOXKHbBIE
JIOBaHUM. IIUH MAIIVH U OHSITUA O |[HOBHBIMU A1 pelICHUs 3aJ1a44 110
00opynoBaHUI TUIPOCUCTE- YPAaBHEHUSIM | TIPAKTHUECKUX | THUIAPABIHUKE.
Y (OIIK-3) - 2 MaxX MallH 1 3a1a4 1o
151 FUAPOCTATUK | TUIPABIIMKE
o0opynoBa- [
HUI JIMHAMUKH U
KHHEMAaTHKH
Baaners OIIK- | He Henocra- | Henoui- Coboano CrnocobeH
3: BJIQJICET |TOYHO HOCTBIO BJIa/IeeT aprymeH-
[Tpuemamu MMOHUMAET BIIaJICET 3HAHUSIMU O THPOBAHHO
MOKCKa TEOpPETH - 3HaHUSIMH | CBOMCTBAxX MIPUMEHSTh
CHCTEMaTHU3AINHI YEeCcKue 0 IBUKE- | KUJKOCTH U dbopMyIbl B
U CBOOOJTHOTO OCHOBBI HUH YCTPOMCTBAX | TEOpeTHUEC-
U3JI0KEHUS TUAPABIN- | KUAKOCTH, | TUApoarpera- | KUX
MaTepHayoB MO ku. He 00 ux TOB MalllMH U | pacyerax,
TUAPABIIHIKE, BJIaJICET CBOWCTBaX, | 00OPYJIOBaHU | MOXKET
TEOPETHUECKUMHU 3HAHUSIMH cinabo i, MPEJIOKUTH
3HaHUSMU TIO o paboTe OPUEHTHPY | XOPOIIO ONTUMAJIbHBI
pacuery u ruapocuc- | - BIIAJICET ypaB- | € MapaMeTphl
BEIOOpY TEM ercd TpU | HeHUSIMH IIPH | PabOTHI
KOHCTPYKITUH MalIuH PELIEHUH | pelIeHUU TUIPOMAIINH
TUAPOArperaToB u MPAKTHYEC | MPAKTUYECKUX
u odopymo- | - 3a1a4
TUAPOAIIapaTyp BaHUIA KUX 33724
bl
MaIH 1
000opya0BaHUM
B (OIIK-3) -2
3unars OIIK-3: He He 3naer Cnabo 3HaeT CobonHO
OcHoBHBIC 3HAeT MPUHIMI | 3HAET pacuer u3naraeT




Tpemuit sman
(yposenwv)
0ceoeHus
CrniocoOen
UCIOJTB30BaTh
0a3oBbIC
TEOpeTUYecKue
3HAHHUS 110
TUpaB-

JIMKE, TOHUMATh,
U3JIarath u
KPUTHYECKU
aHAIM3UPOBATH
nHpopMaIuIo o
TUAPOIIPUBOAAX
MaIIiH U
MEXaHU3MOB,
KJIACCH(PUKAIIHIO
TUAPO U
MTHEBMoIIepeay,
o0xacT ux
MPUMEHECHHUSI.

ypaBHEHUS paboTbl U | yCTpOU- TUJIPOHACOCOB | TEOPETHYEC-
TAIPABINKH IS YCTPOMCTB | CTBO , KUH
pacdera nmapa- 0 rujpoarpe- | ruapoanmnapa- | MaTepuai
METpPOB TUJpoMa- | TaToOB U TOB, CIIOCOOEH | I10 THPaBIIU-
THUJIPOHACOCOB, IIHH, TUJpoMa- | MOHUMATh K€E,CaMOCTOSs -
TUAPOLMITMHIPO OCHOBHBIC | IIIKH, [IOHHU-| PaCY€T OCHOB- | TEJILHO
B, (dbopMysBl | MaeT MPHH- | HBIX IapaMeT- | pernraer
TUPOJIBUTATENE JUIS i pabo- | poB MIPAKTUYECKU
W, pacuera TBI THAPOIIPUBOL | €
YCTPOMCTBO U rapameTpo | rujpoarpe- | a, 3a/1a4u,
MPUHIUT PaOOTHI B raToB. YCTPOWCTBO M | XOPOILIO
ruapomMydr, TUJpoarpe MPUHIIUIL 3HaET
ruapoTpancdop- - paboThI YCTPOMCTBO
MaTopoB raToB TUAPOMYPT, rujpoarpera-
TUAPOTPaHC) | TOB
3 (OIIK-3) - 3 OpMaTopoB HCIOJIB3Y-
eMbIC B
aBTOTpaHC-
nopTe
Ymers OIIK-3: | He He ymeer | Mmeer YMmeer ana- Camocros-
Ucnons3oBathb ymeer WCIOJIb30- | 00IIee o- | JTU3UPOBATH TEJIBHO
0a30BbIC BaTh HSTHE O MPAKTHYECKY | yMeeT BbIOu-
TEOPETH - Teope- TUJIPOCHC- | 1O paTh U
YeCKHUe 3HAHUs THYECKUE | TEMeE IIEHHOCTh paccuuTaTh
JUTSL pEeIICHUS 3HAHUS K MalIllvH, ryujipoanmapa- | ycTpomucTBa
MPaAKTHYECKUX pPEIICHUI0 | MOXKET Typbl B paboTe | THapoarpera-
3aaa4 s 3a7a4, HE | MOHSTh MaIIH U TOB, XOPOIIIO
OnpeaeeHus yMEET YCTPOMCTB | MEXaHU3MOB, | YMEET OpUEH-
napaMmeTpB W3J1arath 0 paccuurtath THPOBATHCS
TUAPOArperaTos, NPUHIMI | TUApoOarpe | OCHOBHbBIE npu moadoope
MPaBUIBHO paboTsI - napameTpsl rUApoarnapa
BBIOpATH rUapoarpe | rartos, TUAPOMAIINH, | -TOB JJIs
TUAPOAIIIapaTyp -TaToB cnabo yMeeT TUPO-
BI opu- HCIIOJIb- CUCTEM
MAaIlliH 1 SHTHUPYEeTC | 30BaTh TEOPE- | MAIIUH
00opyTOBaHUI s TUYECKUE 3HA-
B HUSL 1151
KOHCTPYK- | MPaKTUYECKUX
Y (OIIK-3) - 3 LHSIX pacyeroB
TUpOMAIIIN
H
Baaners OIIK- | He He Bnaneer Bnaneer CBo0OoIHO
3: BJIaJICET | BIAJEET o0MMu 3HAHUSMHA BJIaJIeET
Hasbikamu 3HAHHUSMH | TIOHSTHSIM | O THJIPOTIPH- TEOPETHYUECK
BBIpa- 0 u BOJaX MallllH, | UMHU
KEHHUsT U 000c- Hay4HBIX U | O KHJKOC- | O Pe&KHUMaX 3HAHUSIMH
HOBaHUS CO0- METOJUYEC | TH, O TEUEHUS pacuera
CTBEHHOM MO3U- KHX OCHOB | TUJAPONPU- | JKHUIKOCTH, AJIEMEHTOB
LMY IO COBEp- COBEpILEH- | BOAax TEOPETHYECKHA | THMAPOCUCTEM
IICHCTBOBAHUIO CTBOBaHHS | MAIllMH U MU 3HAHUSIMU | MAllldH U
KOHCTPYKIIUHU KOHCTPYK- | obopymoBa | JUIs 00opyioBaHU




TAJIPOCUCTEM U bans0%e -HuHU MPaKTHYECKOr | U
TUAPOArperaToB TUpoaria o mpuMenenus | Crocoben
B MalllMHAaX U paTypbl u 000CHOBATH
000pyI0BaHHUSIX MAaIliH 1 pacueta BBIOOD
obopyznoBa OCHOBHBIX rUApoarapa
HUI [apaMeTpoB -TypbI
B (OIIK-3) - 3 TUApoAarapa-
TOB

IMKAJIA OHNEHUBAHUS AHAJTUTUYECKNX U IPAKTUYECKUX 3AJTAHAM
(tekymmit KoHTpoab — «YMETD u BJIAJIETD»)

IIpu onenke oTBeToB Ha mnpoBepky YypoBHA oOydueHHoctn YMETDH u BJIAJIETDH
YUUTBHIBAIOTCA CIIEAYIOLME KPUTEPHHU:
OTMeTKO¥ (6-7 02/1J10B) OLIEHUBAETCHA OTBET, IIPU KOTOPOM CTYJIEHT CTAaBUT
IIOCTAaHOBKYINPOOJIEMbl COOCTBEHHBIMHU CIIOBAMU; MOXKET IOJIy4EHHbIE 3HAHUS 110 JAHHOMY
paszeny cBOOOIHO MCIOJBb30BATH /171 00Jiee IiTyOOKOro U3y4eHus THAPABIMKH U TUAPOMAIINH
1 MexaHu3MoB. CBOOOHO OpPUEHTUPYETCSI B TUAPO U MHEBMOCUCTEMAX MAIIMH U MEXaHU3MOB.
ApryMeHTHpOBaHO aHAJIM3UPYET PabOTy F’UAPOMAIINH U THIPOCUCTEM, YMEET CaMOCTOSATEIbHO
pelaTh CIOKHBIE 337a4 10 THIPABJIMKE. YMEET pacCuuTaTh U MOAOHUPATh anmapaTypbl I
TUAPOCUCTEM U ITHEBMOIIPUBOIOB.
CamocCTOATEIFHO YMEET BHIOUPATh U PACCUUTATh yCTPOICTBA THAPOATPEraToB, XOPOLIO YMEET
OpPUEHTHPOBATHCA IPU MOAO0PE TUAPOANIIAPATOB AJIs THIPOMAILINH B THIPOCHCTEMAX.
CnocoOeH faTh COOCTBEHHYIO OLIEHKY IPH PEIIEHUH NMPAKTUYECKUX 3a/1a4 110 THPABIIMKE,
XOPOLUIO BJIAZIEET TEOPETUUECKUMH 3HAHMUSIMU 110 THApaBIMKe U THIpoInpuBoiaM. Bianeer
CBOOOJIHO 3HAHUSAMH O THIPOMAIINHAX.
CriocobeH apryMeHTHUpOBaHO MPUMEHATh (POPMYJIIbl B TEOPETHUECKHUX pacyeTax, MOXKET
MIPEJI0OKUTH ONTUMAJIbHBIE TApaMeTPbl padOThI THAPOMAILINH, TOA0MPATh 10 TapaMeTpam
TH/IPOArperaros .
CB00OOIHO BIaI€ET TEOPETUUECKUMH 3HAHUSMU pacuera 3JIEMEHTOB THAPOCHCTEM MAIIUH U
000pyAOBaHHH THIPOCUCTEM.
CriocobeH 000CHOBaTh BHIOOP I'UIpoannapaTypsl.

OtMmeTkoii (4-5 062/1710B) OLlEHMBaeTCH OTBET, IPH KOTOPOM CTYAEHT CTaBUT IOCTAHOBKY
po0JieMbl COOCTBEHHBIMU CIIOBAMHU, HO HE OLIEHUBAET aJIbTEPHATUBHEIE PEIIeHUs TPOOIEMBI,
croco0eH MpeACTaBUTh JOMOTHUTENbHYIO HH(OPMAIUIO IO TeMaM MPaKTUYeCKuX paboT, ymeer
JaTh aHaIu3 pesyibTataM; Crioco0eH MpeACTaBUTh JOMOIHUTEIbHYIO0 HH(QOPMALIHIO 110
CBOMCTBaM >KMJIKOCTEH, yMeeT M0JIb30BaThCs YPAaBHEHUAMHU CTATUKH, KHHEMATUKU U TUHAMUKU
KHUJAKOCTEH MU pelIeHUH MTPaKTUUECKUX 3a/1ad. XOpoIlo pa3oupaercs paboToN THIPOCUCTEM U
obopynoBanuii. CBOOOIHO U3JIaraeT OCHOBBI TEOPETHYECKUE

OCHOBBI TUJIPaBIMKHU, YMEJO UCIOJIB3YET TEOPETUUECKUMU JAaHHBIMU ISl pELICHUS
MPAKTUYECKUX 3a/1a4 110 THJIPABIIUKE.

YmMmeer nonOupaThs napaMeTpbl MalllMH FUAPOCUCTEM. Y MEET aHATU3UPOBATh IPAKTUUECKYIO
LEHHOCTh THPOANapaTyphl B paboTe MallliH U MEXaHU3MOB, PACCYUTATh OCHOBHEIE
[TapameTpbl THIPOCUCTEM U MAIIMH, YMEET UCIO0JIb30BaTh TEOPETUUECKUE 3HAHUS JIs
MIPaKTUYECKUX pacdeToB TUapocucTeM. Biageer TeopeTHuecKMMH OCHOBAMY TUIPABIIHMKHY,
ypaBHEHUSIMU IPU PELICHUHU 3a]1a4, UHTEPIPETUPYET OCHOBHBIE 3aKOHBI IBUKEHUSI )KHUJIKOCTH.
Brnaneer 3nanusMu o paboTe MamuH U 000pyaoBaHuii ruapocucteM. CBOOOIHO H3IaraeT
OCHOBBI TEOPETHUECKHE OCHOBBI TUPABINKH, YMEIIO UCIOJIb3YET TEOPETUUECKUMHU JaHHBIMU
JUIs pellIeHUs TPAaKTUYECKUX 3a/1ay 110 THPABINKE. YMeEeT MoAOupaTh NapaMeTpbl MallluH
TUIPOCUCTEM.




Brnaneer 3HaHUAMM O THAPONPUBOJAX MALIMH, O PEKUMAX TEUEHUS KUJIKOCTH,
TEOPETUUECKUMH 3HAHUAMM JIJI IPAKTUYECKOr0 MPUMEHEHHS U PacyeTa OCHOBHBIX [TApAMETPOB
TUpOAINapaToB TUAPOCHUCTEM.

JIeMOHCTpUpYET 3HAYUTEIILHOE TOHUMAaHKE MTPO0JIeMbl. BOJIBIIMHCTBO TpeOOBaHUM,
MPeIbABISIEMBIX K 33JIaHUIO BBIIIOJHEHBI.

OtmeTkoii (2-3 6a/1712) OLIEHUBAETCH OTBET, [P KOTOPOM CTYJIEHT HE CTABUT IIOCTAHOBKY
po0IeMbl COOCTBEHHBIMH CIIOBAMHU U HE OIICHUBAET PEIICHUS MPOOJIEMBI; CJIa00 MOIb3yeTCs
YpaBHEHHSIMHU CTAaTHKW U KHHEMATUKH KUIKoCcTH. HemocraTtouHo
yMeeT MOJIb30BaThCS YPaBHEHUSIMU TUHAMUKH KHUJIKOCTEH, CTOCOOEH MOHATH KaK paboTaroT
TUAPOMAIIIHHBI.
HenoctatouHo moHMMAaET MOPSIOK pacuera mapamMeTpoB JBMIKEHUS )KUIKOCTH, YMEeT
0JIb30BaThC OCHOBHBIMH YPaBHECHUSIMHU
TUIPOCTATHKHU THHAMUKH U KHHEMATUKH. Croco0eH OOBSICHSITh paboTy THIPOCUCTEM.
Nwmeer ol1iiee moHATHE O THAPOCUCTEME MAIIIMH, MOKET MOHSATh YCTPOMCTBO TUIPOATPETATOB,
c11abo OpUEHTUPYETCS
B KOHCTPYKIMSIX THPOMAIIINH.
CriocobeH u3naratb OCHOBBI THAPOCTaTUKH, KHHEMAaTUKU U AMHAMUKH KuaKocTtu. Crnabo
BJIaJieeT TeopeTuueckor nHbopManueil s perieHus 3aaad. Brnageer 3nanusmu o pabore
TUAPOCUCTEM.
OrMmeTkoii (1 6a/171) olleHUBAaEeTCsl OTBET KOI'/1a HEMOJHOCTHIO BJIAJCET 3HAHUSIMH O JBHKCHHH
KHUJKOCTH, 00 X CBOWCTBAX, c1ab0 OPUEHTUPYETCS IPU PEIIEHUH MPAKTUYEC-
kux 3a1a4. Cnabo Brnajeer 3HaHUSIMU 00 YCTPOICTBE U paboTe TUAPOCUCTEM.
He BnageeT o01mmMu MOHATHSAME O )KUAKOCTH, O TUIPOIPUBOAAX MAIIIUH U 000pyA0BaHUHN
TUAPOCHUCTEM.
He nemMoHCTpupyeT 4aCTHYHOE WJIM HEOOJIbIIIOE TOHUMaHKE ITpo0JieMbl. MHOrHe TpeOOoBaHMS,
MpebsBIsIEMbIE K 3aJJaHUI0, HE BBITIOJHEHBI.

Ormertkoii (0 6a1/I0B) OLIEHHBAETCSI OTBET, IPU KOTOPOM CTYJCHT JEMOHCTPUPYET
HETMOHMMaHUe MPOOJIEMBI WIIM HET OTBETA U JaKe He ObUTO MOMBITKH PEIIUTh 3a/1ady.

I xana oueHuBanus pedepara - pyoeKkHbIIi KOHTPOJIb.
Juanazon om 0 0o 7 6annos.

Conepxanue Banner

Bo BBeneHum uerko cQopMyJIMpOBaH TE3MC, COOTBETCTBYIOIIMH TeMe pedepara, 7
BBIIIOJIHEHA 3aJla4ya 3aMHTEPECOBaTh YUTATEIIS.

BeinonHeHo feneHne TekcTa Ha BBEACHUE, OCHOBHYIO YacTh U 3aKIIFOUEHHE.

B ocHOBHOI1 yacTH JIOTHYHO, CBS3HO U MTOJIHO JIOKA3bIBAETCS BHIABUHYTHIN TE3HC.
3aKiII0ueHUe COJEPKHUT BBIBOJBI, JIOTUYHO BBITEKAIOIIEE U3 COJEP)KaHUS OCHOBHOMU
YaCTH.

Bce TpeboBanusl, npeabsaBisieMble K peepaTy BbIITOTHEHDI.

ITpu 3ammre pedepaTa IEMOHCTPUPYET MOJHOE MOHUMAaHME NPOOIEMBI U IS
BBIPKEHHSI CBOMX MBICIIEH MCIONIB3YEeT TEPMHUHBI M ONPEIEIICHUSI.

Bo BBemeHuu 4erko cOpMyNIHMpPOBAH TE3UC, COOTBETCTBYIOIIUN Teme pedepata, B 5-6
M3BECTHOI Mepe BBIMIOJIHEHA 3a]a4a 3aMHTEePECOBATh UNTATEIS.
B 0CHOBHOI YacTH JIOTMYHO, CBSI3HO, HO HEJOCTATOYHO IOJHO JI0Ka3bIBaeTCs

BBIJIBUHYTHINA TE3UC.

3aKi0OYeHNe COACP)KUT BBIBOBI, IOTMYHO BBITEKAOIEE U3 COJEPKAHHUS OCHOBHOM
JacTH.

[Tpu 3ammre pedepara TEMOHCTPHPYET MOHMMAHWE MPOOIEMBI W IS BBIPAKEHUS




CBOHUX MBICJIEH HCIIOJIB3YCT TCPMUHLBI U OIIPECACIICHUA.

Bo BBenmenuum Te3uc chopmynmpoBaH HE YETKO U HE BIIOJHE COOTBETCTBYET TEME 3-4
pedepara.

B 0oCHOBHO# 4YacTH BBIABUHYTBHIA TE3HMC JOKA3bIBACTCS HEAOCTATOYHO YOCTUTEIBHO U
IIOCJIEI0BATENBHO.

3akiIroYeHue He MOJTHOCThIO COOTBETCTBYIOT COAEPKaHUIO OCHOBHOM 4acTH.

[Ipu 3ammte pedepara AEMOHCTPUPYET HE IMOJHOE MOHUMAHUE MPOOIEMBI U S3BIK
paboThI B 11€JI0M HE COOTBETCTBYET YPOBHIO OakaaBpa.

Bo BBeeHHH Te3HC OTCYTCTBYET HJIM HE COOTBETCTBYET TeMe pedepara. 1-2
B 0CcHOBHOI1 YacTH HET JTOTUYHOTO TOCIEA0BATEILHOIO PACKPHITHS TEMBI.
3aKIII0YeHUE HE BBHITEKAIOT U3 OCHOBHOM YacCTH.

[Ipu 3ammTe pedepata TEMOHCTPHUPYET IMONHOE HEIOHUMAHHUE MPOOIEMBI U S3BIK
paboThl MOXKHO OLICHUTH, KAK «ITPUMHUTHBHBIN.

PaGoTa oTCyTCTBYET MJIM HAIIMCAaHA HE 110 TEME. 0

HIxana oueHNBaHUA J0KJIAAA - PYOeKHbI KOHTPOJIb
Juanazon om 0 0o 7 6annos.

Conepxanue bamnsl
CootBercTBHE TEME. 3
Hanuune ocHOBHOM TeMbl B BBOAHOW YacTH U OOpPALEHHOCTh BBOJHON YacTH K
ayJUTOPHUHU.

Pa3BuTHE TEMBI B OCHOBHOM YacTH (PaCKpPhITHE OCHOBHBIX MOJIOXKEHUN YePe3 CUCTEMY
apryMEeHTOB, MMOJKPEINJIEHHBIX (haKTaMu, TPUMEPAMHU U T.]1.)
Hanuyue BHIBOAOB, COOTBETCTBYIOIINX TEME U COJIEPKAHUIO OCHOBHOM 4acTu

[IpaBUIBLHOCTH U TOUHOCTB PEUYU BO BpeMs JOKIIAJA. 2
[IIupota kpyrozopa, OTBETHI HA BOIPOCHI.
CobiroieHne perjiaMeHTa.

TekcT goKIana HarrMcaH KOPOTKO, XOPOIIO ¥ ¢chOPMHUPOBAHHBIC UJICH SICHO H3JIOKEHbI 1 | 1
CTPYKTYPUPOBAHEL.
Jloknag mpencTaBiieH B JIOTHYECKON MOCIIEI0BATEIbHOCTH.

Jlenenue TekcTa Ha BBEACHUE, OCHOBHYIO YaCTh U 3aKIIIOYEHHE 1
Jlorn4HbIli ¥ MOHATHBINA IEPEX0/] OT OJHOU YaCTU K IPYrOH, a TAKIKE BHYTPH 4acTeH

IIkana oneHMBaHUs MPOMEKYTOYHOT0 KOHTPOJIA (3a4eT)

IIpu oyenke ycmuoix omeemos Ha npogepky yposHs ooyuennocmu 3HATD yuumuiearomes
cneoyowue Kpumepuu:

1. 3HaHMe OCHOBHBIX MPOLIECCOB M3ydyaeMoON NMpeAMETHOH 00jacTH, rIyOMHa M MOJHOTA
PACKpBITUS BOIIPOCA.

2. Bnanenue TepMHUHOJIOTHYECKHAM aNllapaToM U HCIIOJIb30BaHKE €T0 MIPU OTBETE.

3. YMeHmne OOBSCHHUTH CYHIHOCTH SIBJICHWH, COOBITHH, NPOIIECCOB, JeNaTh BBIBOABI U
0000111eHM1, 1aBaTh apI'yMEHTHPOBAHHBIE OTBETHI.

4. BrasgeHune MOHOJOTMYECKOH pPEYbl0, JIOTHYHOCTh M IIOCIIEI0BATEIbHOCTh OTBETA,
yMEHHE OTBEe4YaThb Ha IIOCTABJIEHHBIE BOIPOCHI, BBIPAaXaTh CBOE MHEHUE IO O0CYXKIaeMOi
npoosieme.

Otmerkoit (16-20 6a110B) OLIEHMBACTCS OTBET, KOTOPBIil MTOKA3bIBACT IIPOYHBIC 3HAHUS TI0
TUApaBiIMKe, OTIMYaeTcs TIIyOMHOW M MOJHOTOM  pacKphITUsS  TEeMbl;  BJaJeHHE
TEPMUHOJIOTUYECKUM allapaToM; YMEHHE OOBSICHATH CYIIHOCTb SBJIEHUH, MPOILECCOB, JAENaTh
BBIBOZIBI U 0000IIEHUS, AaBaTh apryMEHTHPOBAHHBIE OTBETHI, IPUBOIUTH MIPUMEPHI; CBOOOIHOE
BJIa/ICHUE MOHOJIOTMYECKOM peublo, IOTHYHOCTh U MTOCIIEA0BATEIbHOCTh OTBETA.

Otmerkoit (10-15 6aayioB) OIEHHBAaeTCS OTBET, OOHAPYKHBAIOUIMH ITPOYHBIC 3HAHUS
OCHOBHBIX IPOLIECCOB IO THIPABIUKE,, OTIIMYAETCS IIyOMHOM M MOJHOTOW PAaCKpBITHUS TEMBI,




BJIAACHHUEC TCPMUHOJIOTUYCCKUM allllapaToM; YMCHUC 00BSACHATE CYHIHOCTb ﬂBHeHHﬁ, mpouecccos,
JC€JIaTh BBIBOJbBI M O606I.H€HI/IH, AaBaTb aApryMmCHTUPOBAHHBLIC OTBCTBI, IIPHUBOAUTL IIPUMCPLI;
CBO6OI[H0€ BJAJICHUEC MOHOJOTHYSCKOH PCUYbIO, JIOTUYHOCTHL M IOCJICAOBATCILHOCTE OTBETA.
Onnako AOITYCKACTCA OAHA - IBEC HCTOYHOCTH B OTBETC.

Otmerkoii (6-10 6a110B) OLEHUBACTCS OTBET, CBUACTEIBCTBYIOIINI B OCHOBHOM O 3HAHHH
MIPOIIECCOB MO TUPABIHUKE,, OTINYAIOUINICS HETOCTATOUHON IMTYOHMHON U MOJHOTOM PacKphITHS
TeMbl; 3HAaHHEM OCHOBHBIX BOIPOCOB TEOPHUH; €1ab0 cHOPMHUPOBAHHBIMH HaBBIKAMH aHaJM3a
SIBICHUM, TMPOLIECCOB, HEJOCTaTOUYHBIM YMEHHEM JlaBaTh AapryMEeHTHPOBAHHBIE OTBETHl U
NPUBOJIUTH TPHUMEPBI; HEIOCTaTOYHO CBOOOJHBIM BJIAJICHUEM MOHOJIOTHYECKOH peublo,
JOTMYHOCTBIO ¥ TIOCIEAOBATEIFHOCTBIO OTBeTa. JlomyckaeTcst HECKONBbKO OHmMOOK B
COJEp>KAHUU OTBETA.

Otmerkoii (1-5 6ajan0B)orieHUBAETCS OTBET, 00HAPYKUBAIOLIHMI HE3HAHHE MTPOI[ECCOB MO
TUPABIIMKE,, OTIMYAIOIIUNCS HETNTYOOKUM PACKPBITUEM TEMbI; HE3HAHUEM OCHOBHBIX BOITPOCOB
TeopHuH, Hec(hOPMUPOBAHHBIMU HaBBIKAMH aHAJIM3a SIBICHUH, IPOLIECCOB; HEYMEHUEM aBaTh
apryMeHTHUPOBAaHHBIE OTBETHI, CJIA0BIM BJIaICHUEM MOHOJIOTMYECKOH peublo, OTCYTCTBUEM
JIOTUYHOCTHU U TOCJIE0BATENbHOCTH. JlomyckaloTcs cepbe3Hble OMMOKN B COIEp)KaHUU OTBETA

Paznen 5. Meronnueckue ykazaHus AJs1 00y4aroumerocs mo 0CBOCHHUIO
AUCHMILIMHBI / TPAKTUKHA M BHINOJIHEHHIO KOHTPOJIbHBIX 3a/IaHU i

MeTtoanyeckne peKOMEHIALNH CTYAeHTaM.

W3yueHne 11 CHUILIMHBI OCYIIECTBISIETCS B YEThIpeX opMmax:

1) mocelieHue JTeKIni;

2) peleHue MPaKTHYSCKUX 3a/1a4 Ha MPAKTHYSCKUX 3aHATUSAX;

3) 3aKpernieHue POl IeHHOr 0 MaTepuaia;

4) caMOCTOSITENbHAS [TOJrOTOBKA.

B mporiecce ayaAMTOpHBIX 3aHATHI CTYACHTHI 3HAKOMSITCS C TEOPETHUKO-METO0I0T MUE€CKUMHU
OCHOBaMH M3y4aeMOW JUCIUILIMHBL. BaXKHBIM yCIIOBUEM OCBOCHMS TEOPETUUECKUX 3HAHUN
SBIISICTCS BEIEHUE KOHCIIEKTOB JIeKInii. Heo0X0a1Mo OCMBICIIMBAaHUE U YCBOCHUE
TEePMHUHOJIOT MU U3y4aeMOH JUCIUIUIMHBI M BXKHEHIINX KOJTMYECTBEHHBIX KOHCTAHT.
Martepuasbl JIEKIIMOHHBIX KYPCOB CJIEYyET CBOEBPEMEHHO MOAKPEIIATH IPOPAOOTKOM
COOTBETCTBYIOIUX pa3/esioB B ydeOHUKaX, y4eOHBIX TOCOOUSIX, HAYUHBIX CTAThSAX U
MOHOTrpadusxX (CM. CIIHUCOK JINTEPATYyPHI).

JlononHUTENBHAS TPOPa0OTKA H3y4aeMOro MaTepuaa MPOBOAUTCS HA MPAKTHYECKUX 3aHATH X,
3aKpeIIeHne NPOHAEHHOI0 MaTepraa OCyUIeCTBIAETCS IIPU BBIIIOJIHEHUH JIAOOpaTOpHO -
IpakTUYecKuX padort. Ilpu u3yuennn nporpaMMHOI0 MaTepuala IBe TpeTbUX o011ero oobema
yueOHOM Harpy3ku 6axkajlaBpoB IIPUXOAUTCS Ha CAMOCTOSTENIbHYIO paboTy, KOTOPYIO
HE0OXOJMMO BBIMOJHATH 10 BCEM pazfiesiaM MporpaMmsbl B opMe U3ydeHHsI peKOMEH1yeMOi
OCHOBHOM U JIONOJHUTEJILHON JINTEPATYPhl, CAMOCTOSITEIbHBIX 3aHATHH 10 TOAO0PY U aHATIU3Y
JUTEPATYPHBIX HCTOUYHUKOB, BBIITOIHEHUIO pedepaToB U 0ki1a1oB. CamocTosTeIbHAS paboTa
MOJKET OCYILECTBJISATHCS B BUJI€ NPOPAOOTKH TEOPETUYECKUX U MPAKTUYECKUX MAaTEPUajIOB B
y4eOHOM MOMEIEHUH OCHAIIIEHHBIM KOMIIbIOTEpaMHU, MOAKIIIOYEHHBIMU K ceTH «HTepHeT ¢
obecriedeHreM JJOCTyTa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO - 00pa30BaTENbHYIO CPEAY
YHHUBEPCUTETA, a TAaK)Ke HAaIMCaHUs peepaToB U JTOKJIA0B, BBIITOJHEHHS PAKTHUECKUX
3a/1aHui, paboThl B OMbaroTekax u T.1. OOyyaromuecs JOJKHBI COOII0AaTh JUCIHUILIMHY,
BOBpEMS IPUXOIUTH HA 3aHATHS, OCYIIECTBIISATh JJODKHYIO MMOATOTOBKY K HUM, C/IaBaTh
JIOMalIHKE 33JIJaHUsI U TOTOBUTHCS K MPAKTHUECKUM paboTaM, MPOSBIATH aKTUBHOCTh Ha
3aHATUAX. Bo Bpems u3yuenus yueOHOMN TUCIUIUIMHBI TEKYIIHI KOHTPOJIb 3HAaHUN CTY/IE€HTOB
OCYIIECTBJISETCS MyTEM CUCTEMaTHYECKOI0 ONpOoca Ha MPAKTUYECKUX 3aHATHUSIX, TPOBEPKU
pE3yJIbTaTOB BBIIIOJHEHUS CAMOCTOSITENbHBIX padoT. B xo1e npoBeneHus Bcex BUI0OB 3aHATUI



3HAYUTEITFHOE MECTO YACNACTCS aKTUBU3AIUN CAMOCTOATEILHON PabOThI CTYACHTOB C IIEJIBIO
yr1yOJIEHHOT O OCBOCHHUS Pa3/eNioB MPOrpaMMbl B (POPMUPOBAHMS HABBIKOB CaMOOOPa30BaHUs.

TPEBOBAHU S K OOOPMIJIEHUIO PEGEPATA

Pedepat nomken ObITh BioNHEH B iporpamme Microsoft Word. Pacrieuaran Ha oHOlM cTOpOHE
nucTa cranaaptHoro Gopmara — A4. Tlons crpanutsr: ieBoe — 30 MM, mpaBoe — 10 MM, BepxHee
u HIKHee — 1o 20 mMm. BeipaBHUBaHME TeKcTa — 1o mmpuHe. KpacHas ctpoka odopMmisiercs: Ha
OJTHOM ypOBHE Ha BCeX cTpaHulax pedeparta. OTcTyn KpacHoi ctpoku paseH 1,25 cm. Hlpudt
ocHOBHOr0 Tekcta — Times New Roman. Pasmep — 14 . L{Ber — uepnsiii. UHTEpBan mexay
CTpoKaMu — oayTopHbIil. Odopmiienue 3aroyoBkoB. Ha3BaHus riiaB mpoIuchIBalOTCS
MOYKUPHBIM (pa3Mep — 16 I1.), M0A3aroJ0BKH TaK)XKE BBIICISIIOT )KUPHBIM (pa3mep — 14 1.).
Touku B KoHIIE 3aroyioBok He ctaBUTcs. [loguepkuBarth 3aronoBok He Hy>kHO! HazBanus
pa3zesioB H MOAPa3AesioB MPOMKUCHIBAIOT 3ariaBHbiMU OykBamu (BBEJIEHUE,
3AKJIIOUEHUE). MuTepBansl mociie Ha3BaHUM U MOA3aroJoBKOB. Mexly Ha3BaHUEM TJ1aBbl U
OCHOBHBIM TE€KCTOM HEOOXOJIUM MHTEpBaJl B 2,5 MyHKTa. IHTepBana Mexay 11013arojIoBKOM U
TEKCTOM — 2 II. Mex 1y Ha3BaHUSIMHU PAa3elIoB U ITOAPA3IEJIOB OCTaBIAIOT JBOMHON UHTEPBAJL
Hywmepanus ctpaHull cTaBUTCS BHU3Y CTpaHUIIBI 10 HEHTPY. OTcueT Benercs ¢ TUTYJIbHOIO
JIMCTa, HO CaM JIUCT He HyMepytoT. Mcnonb3yroTes apabekue undpsl. [IpuMeuanus pacnonararot
Ha TOM e CTpaHUIle, I/ie cienaHa cHocka.OHU 3aKIII0YAOTCs B CKOOKHU. ABTOpPCKast MyHKTYaIlHsl
¥ TpaMMaTuKa coxpansercs. [ maBbl HymepyroTcs puMmckumu rudpamu (I'nasa I, I'nasa II),
naparpadsr — apadckumu (1.1, 1.2). CtpykTtypa pedepara:- TUTyIbHbIN JUCT;- OriaBiieHue;-
Beenenue;- OcHoBHas yacTh;- 3akmouenne; CIUCOK UCIOIb30BaHHON JIUTEPaTyphl
(6ubmmorpadus). O6vem pedepara — 20-30 crpanmuil.

I[NOAI'OTOBKA AOKIJIAA

YcTHOE BBICTYIUICHHE-0KIIA]] JOJDKEH IMPEICTABIISATh COOO0M HE IepecKas 4yKUX MbICIICH, a
MOTIBITKY CAMOCTOSITEIbHON MPOoOJIeMaTH3AIUU M KOHLIEN Tyalln3alliy OlpeleIeHHOH,
JIOCTaTOYHO y3KOW U KOHKPETHOM TeMbl. Bce nmeromuecs B paboTe CHOCKU THIATEIBHO
BBIBEPSIIOTCS U CHaOkaroTcs «anpecamu». HenomycTumo BKIIOYATh B CBOIO pabOTY BBIACPKKHU
13 paboT Ipyrux aBTOpoB 0€3 yKazaHus Ha 3TO, [IepecKa3bIBaTh UyKYIO paboTy OJIM3KO K TEKCTY
0€e3 OTCHUIKHM K HE, UCII0JIb30BaTh YyXHe uaen 0e3 yKazaHus MepBOMCTOUYHHKA. DTO KacaeTcs U
HCTOYHUKOB, HalileHHbIX B IHTepHeTe. HeoOxoanmo yka3bpIBaTh MOJIHBIN aapec caiita. Bee
cllydau IularuaTa J0JKHbBI ObITh UCKIIIOUEHBbI. B KOHIle paboThI 1aeTcsl MCUEPIBIBAIOIIUI CITHCOK
BCEX M CIOJIb30BAHHBIX UCTOYHUKOB.

ITopsinok BbINOTHEHHUS AOKIA4A:

1) moaroToBKa IuiaHa J0KJIaa;

2) paboTa C ICTOYHUKAMH U JIUTEPATypOii, COOp MaTepuaa;

3) HanMcaHue TeKCTa JIOKIIaa;

4) opopmiteHHE PYKOIKMCH U MIPEIOCTABIICHUE €€ MPENOIaBaTellto 0 Havyasa JOKJIaja, 4To
OIpEENsIeT FOTOBHOCTh CTY/I€HTA K BBICTYIIJICHUIO;

5) BBICTYIUJIGHHE C JIOKJIAJIOM, OTBEThI Ha BOIIPOCHI.

TemaTtuka noxnana npennaraercs npenoaasarenaem B @OC.

OcHoBHbIE 3Tanbl NOATOTOBKH J0KJIAa:

1) BBIOOpP TEMBI;

2) KOHCYJIbTAIIUs TPEIOaBaTeIs;

3) moAroTOBKA IUIaHA JIOKJIA/Ia;

4) paboTa ¢ HCTOYHMKAMH U JIUTEPATypOii, cOOp MaTepuana;

5) HamucaHKe TEKCTa JI0KIIaa;

6) ohopmIteHHE PYKOMUCH U TPEAOCTABICHUE €€ TIPEMOAaBaTeNo 10 Havyasa JOKIaaa, 4To
OIpeieNsieT FOTOBHOCTD CTY/I€HTA K BBICTYILIEHUIO;

7) BBICTYIUJICHHE C JOKJIAJIOM, OTBEThI Ha BOIIPOCHI.

Temartuka goknana npensaraercs npernogasareneM B OC.



METOJIMYECKUE PEKOMEHJJALIMHU ITPY BBIITOJIHEHUY 3AJJAHUI HA
[MPAKTUYECKUX 3AHATUAX. [TpakTrueckue 3aHsATHS IPOBOASTCS MOCIE U3ydEHUs
COOTBETCTBYIOIIUX PA3/IeJIOB M TEM JICKIIHOHHBIX 3aHATUN. BhImoaHeHne 00y4aromuMucs
3a/IaHUi HA TPAKTUYECKUX 3aHSATHUSAX MO3BOJISET UM IMOHSATh, I/I€ U KOrAa U3yyaeMble
TEOPETHUYECKHU € TIOJIOKEHHS U MPAKTUYECKIUE YMEHHUS MOTYT OBITh UCIIOIb30BaHbI B Oy ymieit
IIPaAKTUYECKOH eI TEIbHOCTH.

[enb mpakTHYECKUX 3aHATHIA: (HOpMHUpPOBaHUE TPAKTHUECKUX YMEHUHN U HABBIKOB,
HEOOXOJMMBIX B MOCIEAYyIOIIeH TpodecCHoHaNIbHON NesSTEIbHOCTH.

3agavyu NpaKTHYECKUX 3aHATHIA:

— 0000IHTh, CHCTEMATU3UPOBATh, YTIYOUTH, 3aKPEMUTh MOTyYECHHBIC TEOPETUUECKUE 3HAHUS T10
KOHKPETHBIM TeMaM AU CIHILINH MPOGECCHOHATHHOTO IIUKIIA;

— ¢hopMHUPOBATH YMEHUSI TPUMEHSTH TIOJy4YECHHBIC 3HAHUS HA MTPAKTHKE;

— BBIPa0OTATh MMPU PEIICHUH NMPAKTUYECCKUX 3aIaHUH TaKUX MPO(ECCHOHATEHO 3HAYUMBIX
Ka4ecTB, KaK CAMOCTOSATEIILHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAS MHUITHATHBA.
Ha npaktuyeckux 3aHATHAX 00ydaroIuecs OBJIAJeBaOT MepBOHAYAIbHBIMU
poQecCHOHAILHBIMU YMEHUSMHU U HaBBIKAMH, KOTOPBIE B JaJIbHEHIIIEM 3aKPETLISIOTCS U
COBEPILIEHCTBYIOTCS B TIPOIIECCE TPOU3BOACTBEHHO-TEXHOIOTUUECKON U TIPEIAUILIIOMHON
MPaKTUKHA U HAYYHO-UCCIIEIOBATEIHCKOM PaOOTHI.



	aea18311b17360bef325b9d8115dfbc9fe1b8cdd2133819a9abbba4b3d2124ba.pdf
	Министерство науки и высшего образования
	Российской Федерации
	Министерство науки, высшего образования и инноваций Кыргызской Республики
	Высшая школа Природопользования, мехатроники и транспорта

	cf9e640dca478c25efb15af3602beee8d3c836e7d64c6f20244c25043e5133e1.pdf
	f45715597642356ab64860a10ef8b522e10861db18492a0d1719e8ac8ac189f0.pdf
	Раздел 1. Перечень компетенций, с указанием этапов их формирования в процессе освоения дисциплины/практики
	Раздел 2. Технологическая карта дисциплины
	А.1 Вопросы для фронтального опроса:
	Часть 1. Гидравлика
	Часть2. Гидравлические и пневматические системы
	Блок В
	Блок С
	С.1 Темы рефератов:
	С.2. Темы докладов

	Блок D (промежуточный контроль)

	Задачи для проверки уровня обученности УМЕТЬ и ВЛАДЕТЬ:
	Задачи


	Раздел 4. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности, характеризующих этапы формирования компетенций
	1. Фронтальный опрос.
	Шкала оценивания устного опроса:
	ШКАЛА ОЦЕНИВАНИЯ АНАЛИТИЧЕСКИХ И ПРАКТИЧЕСКИХ ЗАДАНИЙ
	Шкала оценивания реферата - рубежный контроль.
	Шкала оценивания доклада - рубежный контроль
	Шкала оценивания промежуточного контроля (зачет)

	Раздел 5. Методические указания для обучающегося по освоению дисциплины / практики и выполнению контрольных заданий
	Методические рекомендации студентам.
	Порядок выполнения доклада:
	Задачи практических занятий:



