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1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

Henp u3yueHus AUCUUILIUHGI - SBISIETCS JaTh CTyACHTaM 3HaHUs 10 YCTPOMCTBY U IpaBUIaM
AKCIUTyaTallluy THIPABINYECKUX MAIIUH U TeIJIOTEXHUYECKOTO 000pyI0OBaHUS.

3agaun JUCIMIIINHEL:
- HayuYdThb CTYJACHTOB pEIIaTh WHXXCHEPHBIC 3aJaud C HWCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
MEXaHUKH, MICKTPOTEXHUKHU, THAPABIUKHA, TEPMOJUHAMUKH U TETNIOOOMEHA;
- 3HaTh YCTPOMCTBO W TMpaBWIa AKCIUTyaTallud THAPABIUYCCKHX MAIIMH U TEIUIOTEXHUYECKOTO
00opyIOBaHUs.

2. Mecto aucunmimabl B ctpykrype OOII BO

JucrunmHa «[ uapaBiauka» OTHOCUTCS K 0a30BOM yacTH y4eOHOTO TUTaHA.

JucuuniuHa uzydaercs Ha 3 Kypce, B 5 ceMecTpe.

Nzyuenuto nucnuminuibl «[ uapaBiukay NpeAnecTByeT OCBOSHNE JUCITUIUIHH (MTPAKTHK):

MaremaTuka;

du3uka;

WmxenepHas rpaduka;

[IpuknagHas MexaHHKa.

OcBoeHne TUCIUIUIUHEL «[ uapaBiIrKay SBISETCS HEOOXOAMMOW OCHOBOM AJIS MOCIIETYOIIEro
W3y4YEHUs JUCLMIUINH (TIPaKTHUK):

ABTOMAaTHKa;

TennoTexHuKa.

B mpouecce w3ydeHHs IUCHUIUIMHBI CTYACHT TOTOBUTCS K BUIaM NPOPECCUOHATBHOM
JEeSATENIbHOCTH U PEIICHUI0 NpodeCcCHOHANBHBIX 3amad, npeaycMorpeHHbIXx OI'OC BO u yueOHBIM
IUIAHOM.

3. TpeGoBanus K pe3yJbTaTaM OCBOCHUS] JUCHHUIIMHBI
[Ipouecc n3ydeHus AUCUMILIMHBI HaMpaBieH Ha (GOPMUPOBAHUE KOMITETEHIIHI:

- OIIK-1 Cnoco0eH pemars THIOBbIE 3a1a4H NPO()eCCHOHAJBLHOM AeATEeJbHOCTH HA OCHOBE
3HAHMHA OCHOBHBIX 3aKOHOB MAaTeMATHYECKHX H €eCTEeCTBEHHBIX HAYK ¢ TMPHUMeHEHUeM
HH(POPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHI;

3HaHUSA, YMEHHS, HaBBIKM, (GOpMHUpyEeMble [0 KOMIIETEHIIMM B paMKax AUCUUIUIMHBI, U
MHANKATOPbI OCBOEHUS KOMIIETEHITHH

CTyneHT N0KEeH 3HATh:

OcCHOBHEIE 3aKOHBI MaT€MaTHYCCKUX, CCTCCTBCHHOHAYYHBIX n OGMCHPO(I)GCCI/IOH&HBHBIX
JUCHUIIINH, I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIe TCXHOJOI'nu, HGO6XOI[I/IMBIC AJi1 pCHICHUSA
TUNOBBIX 3a/7ad B oOmacTu arpouHxeHepuu. CrenuaibHble NMPOrpaMMbl M 0a3bl JAaHHBIX MPU
pazpaboTKke W  pacueTe JHEPreTHYeCKOro OOOpYyHIOBaHUS, CPEICTB  aBTOMATH3alMd U
ANEKTPUPUKAIIUN CEIBCKOTO XO3SICTBA

CTyneHT A0KEH YMETh:

Pemare TunoBelie 3amaun npoQeccUOHaIbHON AEITEIbHOCTH HAa OCHOBE 3HAaHWN OCHOBHBIX 3aKOHOB
MaTeMaTU4YECKUX M ECTECTBEHHBIX HAyK C MpPUMEHEHHEM HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI
CTYI[CHT JOJI2KEH BJIaJCTh HaBbIKaAMU:
OCHOBHBIMU 3aKOHAMH MaTeMaTH4YeCKUX U €CTECTBEHHBIX HayK,
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIMUA TEXHOJIOTUSMU U1 PEIIEHUs CTaHJapTHBIX 3ajad B
arpourkeHepur. CrienuanbHBIMU TporpaMmMamMu U 0a3aMu JaHHBIX MpH pa3paboTKe U pacyeTe
SHEpPreTHYe-CKOro 000pyI0BaHus, CPEACTB aBTOMATH3AIUH U AMEKTPUDUKALIUY CETbCKOTO X03sicTBa

- OIIK-5 Cnoco0eH y4acTBOBATH B MNMPOBEIEHHMH JKCIEPUMEHTAJbHBIX HCCJIEI0BAHUI B
npodeccuoHAIbHOM 1eATeJILHOCTH;

3HaHUSA, YMEHHs, HaBBIKM, (OpMHUpyEeMble [0 KOMIIETEHIIMM B paMKaxX AUCUUIUIMHBI, U
MHAUKATOPbI OCBOEHUS KOMIIETEHITHH



CTyneHT A0KEH 3HaTh:

Knaccnueckne wn COBpPEMECHHBIC MCETOABI

aBTOMAaTHU3AIIMH CEILCKOTO XO35IMCTBA
CTyneHT J0KEH YMETh:

HUCCJICIJOBaHUA B

obnmacTu  ANeKTpUPUKAINK U

HpOBO,Z[I/ITB SKCIICPUMCHTAJILHBIC HCCJIICIOBAHUA B obmactu BHGKTpI/I(bI/IKaHI/II/I 1 aBTOMaTHU3alluu

CEJILCKOI'0 XO3IUCTBA.
CTy,Z[eHT JOJIDKCH BJIAACTh HABBIKAMMU.

Knaccnueckumu u COBpPEMCHHBIMHA
aBTOMaTHu3aluu CCJIbLCKOI'O XO3SCTBA

4. O0beM IMCHUIIMHBI M BH/AbI y4eOHOI padoTsl (04Hast popMa o0yueHust)

Bcero [Tareiit
Bun yue6HO# paboThI 4acoB ceMecTp
KonrakTHas pa6ora (Bcero) 56 56
JlaGoparopHbie 3aHATHS 20 20
JIeKIIMOHHEBIE 3aHATUS 22 22
IIpakTrueckue 3aHATUA 14 14
CamocTosiTesibHast padoTa (Bcero) 52 52
Buael npoMe:KyTOYHOM aTTecTalNu
3auer +
O0mas Tpy10eMKOCTb 4achl 108 108
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
(10703070108 3 3

5. Conepxxanue 1M CUUILTHHBI

TemaTn4yeckoe JiaHupoBaHue (0UHoOe 00yUeHHeE)

METOJIaMH HCCJICIOBaHUS B O0JIaCTH JJEKTpUHUKAIIUN H
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RBs IFE B OO
IIaTeiii cemecTp, Beero 108 52
Paznea 1 I'mapocraruka 28 5 18
Tema 1 Brenenue 6 1 5
Tema 2 3akoH [lackans 9 1 1 5
Tema 3 I'mapocrarnueckoe AaBIeHUE Ha MIIOCKHUE (QUTYPHI 7 2 1 4
Tema 4 3akoH Apxumena 6 1 1 4
Pa3znen 2 I'maponnnamuka 51 7 23
Tema 5 YpaBHeHUE HEPA3PBIBHOCTH, YpaBHEHUE bepHymiun 12 3 2 2 5
Tema 6 PesxxnMbl ABUKEHUS PEANbHOU KUJIKOCTH 14 2 1 6 5
Tema 7 Hcteuenne )XuUIKOCTH Yepe3 OTBEPCTUSI U HACAKU 8 1 1 2 4
Tema 8 Tpy6onpoBoabsl. OCHOBEI pacyera 10 3 2 5
Tema 9 Oc00EHHOCTH C.-X. BOIOCHAOXKEHUA 7 2 1 4




Pazgen 3 I'mapaBinyecKkue MalIHHbI 29 6 4 8 11
Tema 10 HacocHrble cTannmu 8 2 1 2 3
Tema 11 ['uppaBnryeckue MalMHbI 14 2 2 6 4
Tema 12 I'unponpuson 7 2 1 4

Coneprxkanue IMCHUILIMHBI (O4HOE 00yUeHHe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

Hcroprueckas cnpaBka. @u3nueckre CBOMCTBA )KUAKOCTH. [ mapocTaTuka.
I'mapocratnueckoe naBiaeHue U ero cBolicTBa. OCHOBHOE ypaBHEHHE
TUIPOCTATUKHU.

Tema 2

3akon [Tackamns. [Ibe3zomeTpudeckas BpICOTa, CIIOCOOBI H3MEPEHUS JaBICHHUS.
[ToreHumanbHast SHEPTUs KUAKOCTH, Haophl. ['MapaBIMuecKiue MaluHbI.
JI.P. Nol ®dusnyeckue cBoCcTBa )KUIKOCTH. [IprbOpsI 11t m3mMepeHust
U30BITOYHOTO JaBIECHUS U BakyyMa. [IpoBepka MaHOMeTpa.

Tema 3

['mapocTraruyueckoe qaBjieHHUE HA TUIOCKKUE (DUTYPBI, pa3InyHbIE CIIy4au JaBJICHUS.
I'uppocrarnueckuii napagokc. JlaBieHrue Ha KPUBOJIMHEWHbBIEC TOBEPXHOCTH.

Tema 4

3akoH Apxumena. [1naBanue ten. OCTOMYMBOCTD MIABAIOIIMX TEJI.
OTHOCHTETHFHOE PaBHOBECHE KUAKOCTH. [ MIpoInHaMuKa, OCHOBHBIC TTOHSITHSI.
['mapaBnruecKue AIeMEHTHI TTOTOKA.

Tema 5

YpaBHEHME HEPA3PBIBHOCTHU VISl DJIEMEHTAPHOU CTPYHKH U ITOTOKA KUJKOCTH.
YpaBHeHue bepHyiu 11 21€MEHTapHOU CTPYUKHU UECaIbHOU KUIKOCTH,
peabHOM KUAKOCTU. YpaBHEHUE bepHYIIIN U1 TOTOKA peaabHOMN )KUIKOCTH, €r0
rpaduueckoe nzodpakenue. [Ipaktuueckoe npuMeHeHne ypaBHeHus: bepuyu.
JL.P. Ne6 HccnenoBanue ABMXKEHHS KHUJIKOCTH B TPyOE EPEMEHHOTO CEUEHUSI.

Tema 6

Yucno Pelinonpaca. MecTtHble notepu Hanopa. [lorepu sHepruu no JuimHe.
JI.P. Ne2 MccnenoBanue pexuMOB TEUEHUSI JKUAKOCTH.

JI.P. Ne3 Mzyuenue nmoTeppb Haropa 1o JAJIUHE U onpeencHue Kodpduirenra
THJIPABINYECKOTO TPEHHSI TPH yCTAaHOBUBILEMCS TBUKEHUH KUIKOCTH.

JL.P. Ne5 Omnpenenenue k03 (GUIMEHTOB MECTHBIX COMPOTHBIICHUH MPH
YCTaHOBHBILEMCSI TypOYI€HTHOM HAlIOPHOM JIBUKEHUH JKUIKOCTH.

Tema 7

Pasznuunblie ciydau ucteueHus. Mcreuenrue npu nepeMeHHOM HaIope.
JL.P. Ne4 M3ydyeHue ucTeueHus sKUIKOCTH YEPE3 OTBEPCTUE B TOHKOM CTEHKE U
HACaJKH MPU NOCTOSTHHOM Harope.

Tema 8

Pacuet kopoTkHX TpyOOIIpoBOAOB U cU(OHOB. Pacyer CloKHBIX TPyOOIPOBOIOB.
TynukoBblie 1 KonbleBble ceTH. C.-X. BogocHaOKeHue.

Tema 9

Bunast norpebureneii, HopMbl motpedienus Boabl. TpeOoBaHUS K KaueCTBY BOBI.

Tema 10

Knaccudukanus, mpou3BoAUTEILHOCTD U MTOJHBIN Hanop. OnpeneneHue
perynupyromiei eMKOCTH, Tpaduku Bogonorpednenus. OcoOEHHOCTH pacyeTa
KOJIBIIEBOM CETU BOJOCHAOKEHUS.

JI.P. No7 Onpenenenue pacxoaa >KUIKOCTH PA3TMIHBIMU CITIOCOOAMHU.

Tema 11

Knaccudukanus. llenrpodexxupie Hacockl. OCHOBHOE ypaBHeHHE. BricoTa
BcachIBaHMsl, HarHeTaHus. Kapuranus. XapakTepucTHKU IEHTPOOEKHBIX HACOCOB.
PaGota Hacoca Ha TpybomnpoBoj. Pabouas Touka. [lapannensHas u
noclefioBaresbHas padbora HacocoB.IIponeniepHbie, BUXpEBbIE, MOPIIHEBbIE
Hacochl. [ paduky mogaum NOPIIHEBBIX HACOCOB. BO3aylIHbIE KOMMAKH.
['maporapaHsl, S3pAUQTHI, pOTALIMOHHBIE BOJIOTIOABEMHUKH.

JI.P. Ne8 VcnibiTanms IeHTPOOSKHOTO Hacoca.

JL.P. Ne9 ITapamienbHO€ ¥ OCIEA0BATEIbHOE COEAMHEHUE HACOCOB.

JI.P. Ne10 DHepreTudeckne UCTIBITAHUS IIEHTPOOEKHOTO BEHTUIISATOPA.

Tema 12

O6ume cenenus. Knaccuduxanus rugponpuBogaoB. OObeMHBIN THIPOTPUBOI —
Ha3Ha4YCeHUE, IPUHLIUI IEHCTBHSL, CXEMBI.




6. IlepeueHb y4yeOHO-METOAMYECKOIO OOecmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
o0y4yarouuxcs o AMCUMUILINHE (MOLYJII0)

JInteparypa Aj1sl caMOCTOATENbHOI Pa0OThI CTY1eHTOB

1. IMaymmmkua H. A. T'mapaBnka U ceTbCKOXO35HCTBEHHOE BOAOCHAOKeHUE: y4eb. mocooue ais
By30B, - MockBa: Arponpomuzaart, 1990. - 351 ¢. (147 7k3.)

2. Bacunpuenko M. 1O. I'mapasnuka. ['mapoanHamuka [DIEKTPOHHBIM pecypc|: METOIUYECKUE
yKa3aHHs MO BBINOJHEHHIO JTAOOPATOPHBIX PaldOT AJis CTYAEHTOB, OOyYarOIIMXCs 10 HANpaBICHUIO
MTOJITOTOBKH «ATpouHkeHepus» (kBanmudpuxarus - O6akanaBp), - WMxesck: PUO IMxkesckas ['CXA,
2017. -45 c. - Pexum goctyna: http://portal.udsau.ru/index.php?q=docs&download=1&id=19869

3. Hcaes A. II., Ceprees b. W., Hunyp B. A. TmapaBnuka u THAPOMEXaHU3ALUA
CEJILCKOX03SIMCTBEHHBIX MpoIieccoB: - MockBa: Arponpomm3aar, 1990. - 400 c. (168 3k3.)

Bomnipocekl 1 3agaHus 11 CaMOCTOATEIbHON padoThl (0uHasi opma 00yUeHuUs )
IsaTeiii cemecTp (52 4.)
Bun CPC: Pabora ¢ pekoMeHtyemoit mureparypsl (34 4.)

CaMoCTOATENbHOE H3YyYEHHE BOINPOCA, COIVIACHO PEKOMEHIYEMOM IPENoiaBaTelieM OCHOBHOM U
JOTIOJTHUTEIBHOW JINTEPaTypPBhl.

Bun CPC: KontponbsHas pabora (BeimonHenue) (18 4.)

CpenctBo MpoBEpKH YMEHUI MPUMEHSTHh MOJY4YEHHbIE 3HAHUS Ui PELIeHHs 3a]ad OMpeaeJI€HHOTO
THUIIA TI0 TEME WU pa3Jiey.

7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)
KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPETYCMOTPEHBI.

8. ®oHJ 01IEHOYHBIX CPEACTB IJIfl TEKYLIero KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAlluN
8.1. Komnerenuunu v 3tanbl GopMUpPOBAHUSA

Konp! komnereHui Otansl GOpMUPOBAHUS
Kypc, ®dopma Pa3nensl IUCIMIUINHEBL
CEMECTpP | KOHTPOJIS
OIIK-1 3 Kypc, 3auer Pazpen 1:
I'unpocraruka.
[TsThIit
cemecTp
OIIK-1 3 Kypc, 3auer Paznen 2:
I'mnponrHamMuka.
[TsThIit
cemecTp
OIIK-5 3 Kypc, 3auer Pazpnen 3:
['mapaBiaryeckre MalIuHbI.
[TsThIit
cemecTp

8.2. [loka3are/n U KPUTEPUH OLICHUBAHUS KOMIIETEHIUI, IIKAJIbI OLlEHUBAHUS

B pamkax wu3y4aemMoW JAMCHUIUIMHBI CTYAEHT JI€MOHCTPUPYET YPOBHU OBIIAJCHUS
KOMITETEHIIUSIMU:

[ToBbIlIEHHBIN YPOBEHB:



JIOCTUTHYTBHI YpPOBEHb OIICHKH PE3yIbTaTOB OOydYeHHUs SIBISIETCS OCHOBOM miisi (hopMHUpOBaHUS
KOMITETEHINH, cooTBeTcTByrOmmx TpeboBanmsiMm OI'OC. ObOyuaromuecs crocoOHBI HCIONIh30BATh
CBEJICHUS W3 PA3IUYHBIX HCTOYHUKOB ISl YCHEIIHOIO HCCIEAOBAaHUS W TOMCKA PEIIECHUS B
HECTAaH/IAPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYALIUSIX.
ba30BbIi1 ypOBEHSB:
OOyuaronuecss MPOAEMOHCTPUPOBAHM PE3y/IbTaThl HAa yYPOBHE OCO3HAHHOTO BJIAJICHUS 3HAHUSIMH,
yMeHUsMH, HaBblkamMHu. OOydarommuecss CHOCOOHBI aHAJIM3UPOBATh, NPOBOAWTH CPAaBHCHHUE W
000CHOBaHHE BHIOOpA METOIOB PEIICHHMS 3aJaHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYAITHSX.
IToporoBslii ypOBEHb:
JIOCTUTHYTBIN ypOBEHb OILIGHKH DPE3yJbTaTOB OOY4YEeHHS IMOKa3bIBa€T, 4TO oOydaromuecs o0jamaaroT
HEOOXOIMMOM CHCTEMOW 3HAHUH U BIAJCIOT HEKOTOPHIMU YMEHUSMH 110 AucIuIuinHe. OOydaronyecs
CrIOCOOHBI TIOHMMAaTh W HMHTEPIPETUPOBATH OCBOCHHYIO WH(MOPMAIMIO, YTO SBIISICTCS OCHOBOU
yCIenrHoro GopMUpOBaHUS YMEHHUN M HABBIKOB ISl PEIIEHUS MPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4.
YpoBeHb HUXE TOPOTOBOTO:
Pesynbprarel 00yueHUs CBUACTEIBCTBYIOT OO0 YCBOGHHM HMMH HEKOTOPBIX 3JIEMEHTAPHBIX 3HAHUMN
OCHOBHBIX BOIPOCOB MO AWCHMILINHE. JlOMyIIeHHBIE OMIMOKM W HETOYHOCTH IMOKA3bIBAIOT, YTO
CTY[ICHTBI HE OBJIA/ICTTH HEOOXOAUMOM CHCTEMO 3HAHU 10 TUCIUTUIHHE.

YpoBeHb [IIxana oLEeHUBaHMs IS IPOMEKYTOYHOU
c(OopMHPOBAaHHOCTH arTecTalu
KOMIICTCHIUH DK3aMeH 3aueT
(muddepeHpoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTAMYHO) 3a4TEHO
bazoBbIii 4 (xoporo) 3a4TEHO
[ToporoBsrit 3 (YIOBIETBOPUTEIIHHO) 3a4TEHO
Hwuxe noporosoro 2 (HEeylOBJIIETBOPUTEIBHO)  |HE 3a4TEHO

Kputepun onieHKH 3HaHUI CTYAEHTOB IO JUCLUILIMHE

Ouenka Xopomio:
[TonHOTa 3HAHUI: YPOBEHb 3HAHMI B 00bEME, COOTBETCTBYIOIEM MPOTrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIBKO HErpyObIX OIITHOOK.
Hanmuuyune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMsS, PELICHBI BCE OCHOBHBIEC 3aJaud C
HErpyObIMH OIIMOKAaMH, BHITIOJTHEHBI BCE 33aHUS B TIOJIHOM 00beMe, HEKOTOPBIE C HEI0UETaAMHU.
Hanuune HaBBIKOB (BIIaZICHHWE OIBITOM): IMPOJEMOHCTPUPOBAHBI 0a30BBIC HABBIKUA IMPH PEIICHUH
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEZ0YETaAMU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHILIUH B LIEJIOM COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHUM, YMEHHUH, HAaBBIKOB M MOTHMBAlMM B LEJIOM JOCTAaTOYHO [UI pELICHUS
CTaHJAPTHBIX MPAKTUYECKHUX (MpodhecCuoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIIUNA: CPETHUM.

Ouenka YIoBIETBOPUTENIHHO:
[TonHOTa 3HAHMI: MMHUMAJIBHO JIOMTYCTUMBIA YPOBEHb 3HAHUH, TOMYIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuune ymeHuil: npogeMOHCTPUPOBAaHBl OCHOBHBIE YMEHHSI, PELIICHBI TUTIOBBIC 3a/1a4U C HETPYOBIMH
omrOKaMu, BHITIONHEHBI BCE 3a/1aHUs, HO HE B IIOJIHOM O0beMeE.
Hanuune HaBBIKOB (BiaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HA0Op HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEJOYETAMU.
XapakrepucTuka cOpMHUPOBAHHOCTH KOMITETSHLIMH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO I DPEIICHMS INPAKTHYECKUX
(mpoeccuoHanbHBIX) 3a4a4, HO TpeOyeTcs MJONOJHUTENbHAS TpPAKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
VYpoBeHb c(HhOpMUPOBAHHOCTH KOMIIETEHIIUI: HUXKE CPEIHETO.



Ouenka HeynoBneTBopuTeabHO:
[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAHUA, UMEITH MECTO TPYObIe ONTHOKH.
Hanuune ymeHuii: mpu pelieHruy CTaHAapTHHIX 3a/lad He MPOJIEMOHCTPUPOBAHBI OCHOBHBIE YMEHUS,
HMMeEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (Bi1aJIeHUE OIBITOM): TIPU PEUICHUH CTaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO IPYOBIC OITHOKH.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- KOMIIETEHLMS B IOJTHOU Mepe He c(hOpMUPOBaHa;
- WMEIIIMXCS 3HaHWM, YyMEHMH, HABBIKOB HEAOCTATOYHO JJIsi pEIIEHUS MPAKTHYECKHUX
(mpodeccruoHanbHbBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HU3KHUH.

Ouenka He 3auteno:

[TonHOTa 3HaHUI: YpOBEHb 3HAHUI HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IrpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJIaJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- WMEKIIMXCS 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUNA: HUZKHIA.

Orenka 3a4TeHo:

[lonHoTa 3HAHMN: HE HIKE MHUHHUMAJIBHO JOMYCTUMOTO YpPOBEHS 3HAaHUH, BO3MOXEH JOIYCK
MHO)XE€CTBA HETPyOBbIX OITHOOK.
Hannuue ymenuii: ymenusi chopMupOBaHbl HE HIDKE JEMOHCTPALlMU OCHOBHBIX YMEHHUH, peIIeHUS
TUIOBBIX 3aJa4 C HErpyObIMH OIIMOKaMU, BHITIOJIHEHBI BCE 33/1aHUS, HO HE B TIOJTHOM 00beMe.
Hannuve HaBBIKOB (BJIaZ€HHE OMBITOM): KAK MUHUMYM HMMEETCS] MUHUMAJIbHBIA HAOOp HABBIKOB IS
pelIeHrs CTaHAAPTHBIX 33/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAHHOCTH KOMIIETEHIIMHN HE HUKE MUHUMAJIbHBIX TPEOOBaHUM;
- UMEIOIIUXCS 3HAHUM, YMEHM, HABBIKOB KaK MHUHMMYM JIOCTaTOYHO JUISl PEIIECHUS! MPAKTUYECKUX
(mpodeccuoHaBbHBIX) 3a7a4, BO3MOXKHO TpeOyeTcs JOIMOJHUTENbHAs MPAKTHKA IO OOJBITUHCTBY
MPAKTHYECKHUX 3a]ay.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETSHITUI: MUHUMAJIbHBIN YPOBEHb HUXKE CPETHETO.

Onenka OTIHYHO:
[TomHoTa 3HaHWIA: ypOBEHb 3HAHWUN B 00BEME, COOTBETCTBYIOIIEM IIpOorpaMMe MOATOTOBKH, 0e3
OLINOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
OTAENIbHBIMH HECYIIECTBEHHBIMU HEeI0UeTaMH, BHIIIOJTHEHBI BCE 3aJJaHUS B IIOJTHOM O0beMe.
Hannuve HaBbIKOB (BIaJ€HHE OIBITOM): MPOAEMOHCTPUPOBAHBI HABBIKM MpPHU  PEIICHUU
HECTaHIAPTHBIX 3a/1a4 0e3 OMTMOOK M HEI0UETOB.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(pOpMHPOBAHHOCTH KOMITETEHIMH TTOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOUINXCS 3HAHWW, YMEHHI, HABBIKOB U MOTHBAI[MM B MOJHON Mepe JOCTATOYHO ISl pelleHus
CIIOKHBIX TTPaKTUIECKHUX (TTpodeccHoHaNbHBIX) 3a/ad.
VYpoBeHb CHOPMUPOBAHHOCTH KOMIICTCHITUI: BEICOKHH.

8.3. TunoBbie BONPOCHI, 32IaHUS TEKYLEro KOHTPOJIs
Paznen 1: 'mapocraruka
OIIK-1 CriocobeH permiarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBLHON JACSITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  ECTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;



1. OcHoBHBIE (Qu3MUECKHE  CBOMCTBAa JKUAKOCTH. IIpubopbl M cmocoObl U3MEpeHUs
rHIpocTaTndYecKkoro AapneHus. [Ibezomerpudeckuil u rugpocrarnueckuii Harop. Pabc; Pu30; Peak.

2. T'uppocrarmyeckoe JaBiI€HME M €ro cBoicTBa. OCHOBHOE YpaBHEHHE TI'MJIPOCTATHKHU.
ITocTpoeHue smOpbl TMAPOCTATUYECKOIO [ABJICHUS HAa BEPTUKAJIbHYI0 U HAKJIOHHYIO IUIOCKYIO
IIOBEPXHOCTb.

3. AHaIUTUYECKOE HAXOXKICHUE CUIIBI JABJICHUS KUAKOCTH HA IUIOCKYI0 IOBEPXHOCTH. LleHTp
JaBiieHus. [ mapocraTnyeckuii mapamokc.

4. OmnpeneneHue CHUIbl M30BITOUHOTO THUAPOCTATHUECKOIO JABJIECHUS HAa KPHBOJIMHEHHYIO
ITOBEPXHOCTb.

5. BeprukanbHbli HWIMHAPUYECKHN  pe3epByap paauycom R=1 M, 3aKpbIThIi
noyryc(hepuuecKuMU THUIIAMU, 3anojiHeH Bojou. JlnnHa munmuaapudeckoit yactu L=5 m. [Tokazanue
ManomeTpa PM=50 kIla. Onpenenuts ycunus, AEUCTBYIOIMME HA OONTHI BEPXHETO M HIDKHETO JHUII.
Becom muumn nperedpedsp.

Pu

6. Ilnockuii knanaHHbIi 3aTBOp MpuHOM B=10 M co3maer moamop Boasl BeicoTor H=2,5 M.
VYron HakIoHa 3aTBOpa K ropu3oHTy 0=600°. OnpenenuTh CyMMapHYIO CHITy HaTsSHKEHHUS TPOCcoB T mpu
yaepKaHUH 3aTBOPA B 33/1aHHOM T10JIOKEHUU.




7. OmnpenenuTh U30BITOYHOE AaBlieHUE P2, co3maBaeMoe MacisHBIM HAacOCOM B CHCTEME
THJIPaBIMYECKOTO TIOJBEMHHKA TMPH MOIBEME 3a/IBIKKH Ha TpybompoBoae. M30bITOUHOE NaBlIeHUE
BOJbI B TpyOompoBone P1=5 krc/cm2. Tuametp 3aasmxkku D=0,6 M, quamerp ruapouunusapa d=250
MM 1 mtoka dim=120 mM. Bec 3aaBmkku 1 moaBmkHbIX yacteit G=200 krc, ko3QPUIMEHT TPEHUSI
3a[IBIKKA B Hampaplsitonmx mnoBepxHocTax f=0,5. [IpoTuBomaBieHneM XHUAKOCTH HA CIUBE H
TPEHUEM B IUJIUHAPE TPEeHEOPEYb.

8. Ha pucyHke mpeicrapieHa cxema INIaBHOTO TOPMO3HOTO IIMJIMHAPA aBTOMOOHIISI B MOMEHT
TopMoxkeHus. Onpenenuts cuity F, KOTOpylo HEOOXOOMMO MPHIIOKUTH K IMEAaIH TOPMO3a, YTO-ObI
JaBleHHe B padouyMx LWIMHApaxX mepenHux konec Obwio P1=6 MIla. Kakum mpu stom Oyzmer
JaBleHHE B pabounx MUIMHIpax 3aaHux konec P2? Ilpu pacyere mpHHATH: yCUIME NPYXHHBI 1
npusaTh F1=100 H, npyxwuns! 2 npunars F2=150 H, quamerp unnunapa D=20 MM, nneun a=60 mm,
b=180 mm. Cunamu TpeHus npeHeOpedb.

9. IIpsAMOYTOJIbHBIN IIUT MEPEKPHIBAET OTBEPCTHUE B TeJ€ MIOTUHBI. LIIUT yCTaHOBIIEH C yIriioM
HakyioHa =600, umeeT BricOTy a=1,2 M, mupuHy b=1,5 M. HuxHss KpoMKa 1uTa HAXOIUTCS B BOJE
Ha TryomHe h=10 M, macca muta m=2 T. OnpenenuTs cCuiay TATH 1, KOTopas HeoOXomauma s
MOJHATHUS IIMTAa BBEPX, NPUHUMAs KOA(PGUIMEHT TPEHUsl CKOJIbXKEHHs ero Hampasisoomux =0,3.
VYnenwHb1i Bec Boabl Y=9,81 kH/m3.

fﬂi



10. BeprukanbHblii HHIMHAPUYECKHUMN

pesepByap paauycom R=I

3aKpBITHII

nosryc(hepuuecKuMHU THUIIAMH, 3aM0JTHEH BOJOM 10 ypoBHS H=5 M. Omnpenenutbs Bakyym B COCYe
PBak, mpu KOTOpOM ycuiine Ha KpemeKHble OONThl HMKHEro JHUIA OyIeT OTCYyTCTBOBaTh. Becom

JTHUIIA peHeOpeyb, aTMoc(hepHOe TaBJICHHE MPUHATH paBHBIM ParmM=105 Ila.

Poux

11. Kpymoe orBepctue auamerpom D =

1 M B BepTUKaJIbHOM CTEHKE pe3epByapa 3aKpbITO

IUIOCKUM LIUTOM, 3aKperieHHbIM Ha ocu O. I{uT npmxumaercsa k cteHke rpy3oM G Ha muede r=1,5
M. Haittu BennuuHy rpys3a G, 1ocTarouHyro Ajs yAep KaHMs BOABI B pe3epByape Ha ypoBHe H=2 M,

ecnu paccrosiaue h=0,3 m.

q

I
= 0

_—Jf_ iy

A—
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12. 3akpeIThIil npu3MaTHueckuil cocyn pazmepamu LxBxH=2,5x2,0x2,0 M 3anosiHeH BOJOH 10
BbICOTHI h=1,5 M, Hax ypoBHEM KoTopol mmeercs n30ObITouHOE AasieHue raza Pm=270 klla. Cocyn
JBMDKETCSI BJIEBO C IIOCTOSIHHBIM YCKOpeHueMm a=4,5 m/c2. OmnpenenuTb BEeTUYUHY aOCOTIOTHOTO

naBiaeHud B Toukax K u M.

Pu

13. Beibparb MapKy Hacoca, 00eCIeunBaloIIero 3anojHeHne pesepByapa oobeMom W=4 M3 3a
Bpems t=3,5 MHH, eclu reoMeTpuyeckas BbicoTa mogbeMa Hr=10 M, amuHa BcachlBarolied TWHUU
IBc=10 M, muamerp dBc=100 MM, korpdunuent A=0,02, moTepu Ha MECTHBIE CONIPOTUBIICHUS PAaBHBI
15% ot notepp mo juymHe. [nuaa HaraerarenbHol nuHUM [H=550 M, da=100 MM, A=0,02. MecTHbBIC

norepu hM=20% or hl.

Cooppesih rpades mom i Q-H macocon saom K opero=2900 of o

P

M oW amfams{

Paznen 2: 'maponunamuka
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OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MaT€éMaTM4YEeCKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

1. Buael [aBUXEHUS JKUIKOCTH. YCTAaHOBHUBILIEECS, HEYCTAHOBHUBILIEECS, HAMOPHOE,
Oe3HanopHoe ABvxkeHue. [ uapasaudeckuii paauyc. Pacxon u cpemHsisi CKOPOCTh MOTOKA. YpaBHEHHUE
HEPA3PBIBHOCTH.

2. WneanpHas >XuUAKOCTb. YpaBHeHUE bepHymnum [uisi CTpyHKHM MI€aJbHOW JKUIKOCTH.
dusnyueckuit CMbICT U rpaduieckoe n300pakeHue.

3. VYpaBHenue bepHymnu uisi yCTaHOBUBIIETOCS ABUKEHHUS IMOTOKA PEAJbHOW >KHUJIKOCTH.
@dusnueckuil  cMbICH, Tpaduveckoe H300paKEeHUEe, TECOMETPUUYECKHH, MbEe30METPHUECKUN U
TUAPABINYECKUN YKIIOH.

4. JIBa pesxuMa JBH>KCHUS BSI3KOM KUJIKOCTH. Yucno Re u ero Kputuueckue 3Ha4YeHus.

5. Ilotepu no nuue. Koadduuuent runpasnuueckoro Tpenust lu  1=f(Re u D).

6. MeTtonuka pacdera IJIMHHBIX TpyOonpoBonoB. KoaddunueHnt pacxona.

7. MecTHblE NOTEPU DHEPIHMM IPH JBWKEHUM KUAKOCTH. OIBITHOE M TEOPETUYECKOE
OIIpENIETICHUE X.

8. Kinaccuduxanus orsepcruil. VicteueHne sxuaKkoCTH yepe3 0TBEPCTHUE B TOHKOM CTEHKE.

9. McTedyeHue KUIKOCTH Yepe3 3aTOMIIEHHOE OTBEPCTHE.

10. Pacuer cudoHoB.

11. Knaccubukammss Hacamok. [uapaBnuueckuid pacueT BHENIHETO IHJIMHIPUYCCKOTO
Hacazxka.

12. Knaccudukanus TpyoonpoBoaoB. OCHOBHBIE pacueTHbIE (hOPMYJIBI.

13. Pacyer mIMHHBIX TpPYyOOIIPOBOJOB, COCOMHEHHBIX MEXIy COO0OW mMapajuielbHO |
IIOCJIEJOBATENBHO.

14. Ocobennoctu c/x BonocHaOkeHHs. Pacyer TpyOompoBoga ¢ paBHOMEPHOM paszjiadeit 1mo
nne (Qr).

15. TlpuHOUI TEXHUKO-PKOHOMHMYECKOTO pacdyeTa CHCTEeMbl BopocHaOxeHus. OmnpenencHue
BBICOTBI U EMKOCTH 0aka BOJAOHATIOPHOM OalllHu.

16. Boga monmaercst u3 6aka A aBTOMAaTHUECKOW BOJOKAYKH B OTKPBITHINA BepxHHi 6ak B mo
TpybonpoBoay mmuHOM 1=20 M, nuamerpom d=100 mM. IIpeBbimieHune ypoBHS Boabl B Oake B Han
ypoBHeM Boxabl B O0ake A — H=6 M. Omnpemenutb pacxox Q B TpyOONpoBoie, €CI MaHOMETp
nokasbIBaeT JapineHue PM=1 krc/cm2. mpuHATh K03()(OUIIMEHTH MECTHBIX CONpOTUBIEHU: EBX=0,5;
Enos=0,15; EBbix=0,6; Exkp=4. Koaddurment rugpasinyeckoro tperus A=0,022.
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17. Ilopmiens nuamerpoM D=0,1 M nBHkeTCS paBHOMEPHO BHU3 B LIMJIMHJPE, MOAABAs BOAY B
OTKPBITHIN pe3epByap ¢ MOCTOSHHBIM ypoBHeM. Jnamerp TpybomnpoBoaa d=10 mm, ero amuna 1=5 m.
Korna nopiieHb HaXoAMTCS HUXKE YPOBHS JKUAKOCTH B pe3epByape Ha H=5 M, morpebHas ans ero
nepemerneHus cuia paaa F=50 krc. OnpenenuTs CKOPOCTh MOPLIHS U PAcXoi BOJBI B TpyOONIpoBoIE.
[TocTpouTh HamopHYI0 M MBE30METPUYECKYIO JHMHUM uig TpyOompoBona. Koaddumment
ruapasiarueckoro TpeHus npuHATh A=0,03. Koaddumment conporusineHus Bxoaa B Tpyoy &sx=0,5.
Koagpunment conporupienus Bbixoaa B pesepByap EBbix=1,0.

F H =

| =
-
i

=
d

18. Onpenenuth AaBlIeHHE HA BXOJAE B IIECTEPEHYATHI HACOC CUCTEMbI CMAa3KH, MOJAIOIIHMA
pacxon Q=1 n/c mMammHHOTO Macia ¢ yaenbHbIM BecoM yM=8,8 kH/M3. BxomHoe cedyenue Hacoca
pPacToiIOKEeHO HUXKE CBOOOJHOW TMOBEPXHOCTH JKHUAKOCTH B Macimobake Ha h=1 ™. JlnuHa
BCAChIBAIOUIETO TpyOompoBoaa 1=5 M, aumamerp d=35 MM, IIEpPOXOBAaTOCTh CTEHOK TPYyOOIpoBOIa
A=0,1 mm. Kunematnueckuit ko3pdunment Bszkoctu macia v=2 cm2/c, KO3PPHUIUEHTH MECTHBIX
conporusieHuii Ec=4, Emos=0,3.

Parm=98,1 kIla=1 kr/cMm2.

‘t’:m 'j—"' J

19. Tlo TpyOe MOCTOSIHHOTO CEUEHHs U3 3aKPBITOTO pe3epByapa BoJa BBITEKaeT B aTMochepy
noz HartopoMm H. Ha cBoOomHOM MOBEPXHOCTH B pe3epByape co3aaHo n3dsiTouHoe naieHue Pm. Ha
cepearHe THHBI TPyOb! ycTanoBieH kpaH K. Onpenenuts ckopocTs U pacxoa. IloctpouTs HanmopHyto
U be3oMeTpudeckyro muauu. H=4 m; Exp=5; PM=0,4 krc/cm2; Ex=0,5; [=40m; A=0,03. d=40 mm;
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20. Bona cnuBaercs u3 6aka A B 6ak B mo tpybonpoBoxy auamerpom d=80 MM M uiMHON
=20 m. M3 Gaka B Boma BheITekaeT B arMmocdepy uepe3 BHEIIHUN LWIMHAPUYECKHNA HAcaJoK
muamerpom d1=60 mm (pu=0,82). Koapduuuent runpasnuueckoro tpeus A=0,03, xosppunmenTs
MECTHBIX CONPOTUBICHUH BeHTWIs EB=4, moBopota En=0,3. Ompenenuth kakoil Hamop H HyHO
nojiiep>KuBaTh B 6ake A, 4ToObl ypoBeHb B Oake B Haxoauscs Ha Beicote h=1,5 M.

L

21. Hamonnenme OacceiiHa W3 MarucTpajid C 3aJaHHBIM JaBieHueM Pm=2,5 krc/cm2
MIPOM3BOIUTCS TI0 TOPU3OHTAJILHOW TpyOe, cHaOxkeHHOW BeHTHwIeM (EB=4) m orBogoM (&Em=0,3).
OnpenenuTh AuamMeTp TpyOONpoBOAa, KOTOPHIM 00ecTeunT HamojHeHue OacceitHa oobemoMm W=36
M3 3a Bpems t=30 muH. [Totepsmu no pymmHe npenedpeus. y=9810 H/m3.

e =

,'—_i'__j_

i‘&’ffﬁﬁ?fﬁﬂﬁ&?fﬁ%&?ﬁﬂ\ﬁffﬁ\

NNy

S e 2 _éfw
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22. U3 Gaka, B KOTOPOM TOAJEPKHUBAETCS MOCTOSHHBINA ypoBeHb H=5M, Boma BBITEKaeT 1o
TOPU3OHTANBHON cTanbHOU TpyOe (mmmHou =100 M, nuamerpom d=100MM, ¢ TONIIMHOW CTEHKH S5
MM, k03(ddurment rugpasianyeckoro tpenus A=0,03). Ha xonme TpyObl numeercs 3aaBuxka (E=5).
Omnpenenuth BHICOTY h MOTHATHA BOIBI B NMbE30METPE, YCTAHOBICHHOM IOCEpeinHE TPyOBl, eciu
3aJIBIXKKY 3aKpbITh B TeueHue 0,5 cexyHasl. [Ipunsats ans Boas! miotHocts p=1000 kr/m3, Momyns
ynpyrocta EB=2 I'Tla. {nsa ctanu Ect=200 I'Tla.

23. Bona (rutotHOCTh p=1000 Kr/™M3) MOmaeTcss B OTKPBITHIN BEPXHHUI OaK MO BEPTUKATHHOU
TpyOe (d=25 mmMm; 1=3 m; h=0,5 M) 3a cyeT U30bITOYHOTO AaBiICHUS PM B HMIKHEM 3aKphITOM Oake.
Ompenenuts naBneHue Pm, mpu kotopom pacxom Oymer paBen Q=1,5 n/cek. Koaddumument
conpoTuBieHUs: BeHTWIs EB=9. TpyOy cumTarh rUAPaBINYECKH TIIAIKON. YUeCcTh COMPOTUBICHUS Ha
BXOJI€ B TPyOy M Ha BBIXOJIE M3 Hee. BA3KoCTh mpoTeKaromieH sxuakoctu v = 1+10-6 m2/c

15



24. Ha Ttpybomnposore,

MMUTAEMOM OT BOJOHANIOPHOW OanrHw,

yuactok AB wumeer

HenpepbIBHYIO pa3zaady no mytu q=0,05 si/cex/m, a B Toukax B u C — cocpenoToueHHbIe pacXojibl:
QB=10 n/cex u QC=12 n/cex. Anunusl yyactkoB TpyoonpoBoaa: AB=400 m; BC=300 m. [{uametpsl
yuactkoB dAB=175 mm (K=189,5 n/c), dBC=125 mm (K=114,5 n/c). Ormerku 3emnu: ZA=15 wm;
ZB=14 m; ZC=12 m. CBoboaubIit x03siicTBeHHbIN Haop hCB=10 M. [TocTpouTts mbe30MeTpUYECKYIO
JIMHUIO U OTIPEJETUTh HEOOXOAUMYIO BHICOTY BOJOHANOpPHOM OamrHu hb.

25. Boma no tpybe T momamaer B Oak A B xonmuuectBe Q=10 n/c. [anee Boma u3 Oaka A
noctynaer B 6ak b uepe3 BHemHUI muIMHApHUUecKUid Hacaaok nuamerpoM d=50 mm (n=0,82), a
3areM uepe3 TpyOy Toro ke amamerpa d u mnuHOW 1=2 ™M BbITekaeT B armocdepy. [IpuHATH
ko3¢ ¢urment ruapaBiudyeckoro TpeHus A=0,03. Omnpemenuts nepenax h ypoBHeil Bomsl B
pe3epByapax, a Takke yposeHb H B pesepyape b.

26. Jlns aBTOMaTH4YeCKOW MEpPEKayKW BOABI M3 BEPXHErO BOJOEMAa B HUKHUM yCTAaHOBJICHA
TpyOa mmuuoi L=40 m u auamerpom d=150 Mmm. OmpenenuTs pacxod U BaKyyM B CEYCHHUH a-a, €CIIH
Pa3HOCTh YPOBHEH B BEpXHEM BojgoeMme U HwkHeM H=2 M, mnuHa cudona qo ceuenus a-a 1=30 m u
MOIbEM TOPU30HTAJILHOTO YYacTKa TpyObl HaJl ypoBHEM BepxHero Bogoema Z=0,8 M. Cudon cHaOxeH
ceTkoi Oe3 kmamana (c=3), numeeT nBa koyieHa ¢ yrioMm 90° (Ek=0,2). AGcomoTHAs MEePOX0Ba-TOCTh

creHok A=0,2 mm. Koaddumuent tpenus onpenenuts o Gopmyne [lnddpuncona (kBagparnunas
0071aCTh COTPOTHBIICHHUS ).

a
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27. U3 pesepByapa A, B KOTOPOM TMOAJEPKUBAIOTCS TMOCTOSSHHBIMU W30BITOYHOE JIaBIICHHE
Pm=0,05 MIla u ypoBeHb Boabl H=5 M, MpoUCXOIUT OJHOBPEMEHHOE UCTEUEHUE Yepe3 TPyOOrpoBOI
B arMocdepy U uepe3 HWIMHAPUYECKUN HacagoK B pe3epByap B, rme momaepkuBaeTcsi MOCTOSIHHBIN
Bakyym PBak=0,08 MIla. TpybompoBon umeeT nBa ydacTka ¢ pazmepamu 11=12=5 m; d1=100 mm;
d2=50 mm. KoadduuueHnt ruapaBindyeckoro TpeHus npuHATh paBHBIM A=0,03. Ko3ddurmument
pacxona Hacaaka NpuHATH paBHbIM U=0,82. Onpenenuts auameTp d Hacaaka, MPU KOTOPOM PACXO]
Yyepe3 Haca oK U TpyOonpoBos OyeT OIMHAKOBBIM.

A -
P — |=
:____ E:, Ly
B gl o] [
2 —_—:——=',——_—;
1

Paznen 3: 'mapaBianyeckue MalnHb

OIIK-5 CnocoGeH yd4acTBOBaTh B IMPOBEACHUH OKCIIEPUMEHTAIBHBIX HCCICIOBAHUN B
npodeccuoHaNbHON AESITeTLHOCTH,

1. Knaccuduxanus vacocoB. OCHOBHbIE TEPMHUHBI U ONPE/IEICHUS B TEOPUU HACOCOB. BbIBOJ
(bopMyItel Haropa.

2. [Mpunun neicTBus M KilacCu(pUKaLus EHTPOOESKHBIX HACOCOB.

3. KoHcTpykuum TeHTPOOSKHBIX HacocoB. (OCHOBHBIE HEUCIIPAaBHOCTH B  padore
IIEHTPOOEIKHBIX HACOCOB.

4. Xapaktepuctuka TpyoOomnpoBona. Pabora meHTpoOSXHOro Hacoca Ha TpyOOmpoBoje.
Crnioco6w1 perymupoBanus Q u H.

5. TlapannensHas W mocleaoBaTelbHas paboTa IEHTPOOSKHBIX HACOCOB Ha TPYOOIPOBO/I.
Br16op Mapku Hacoca.

6. HeycroitunBas 061acTh paboOThI IIEeHTPOOEKHOTO Hacoca. BricoTa BcachiBaHMS U SIBIICHHE
KaBUTAIHH.

7. XapakTep moaayu KUAKOCTH TOPITHEBBIMU HacocaMmH. [ paduku 3aBUCUMOCTH MOAAYH OT
yIJia MOBOPOTa KPUBOIIIHUIIA.

8. Knaccudukanus nunamMmuueckux HacocoB. Hacocer Tpenwus. [Ipunnmn nevictBus spiaudra.

9. Poropubie Hacocsl. KoncTpykius u npuHuun aecteus. Onpegenenue Q mecTepeHyaToro
Hacoca.
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10. Knaccudukamnust vacocHsix cranmmii. Onpenenenne Q u H. Hacocuoit cranmum 1 u 11
noabeMa.

11. I'mpponpusoa. [IpuHumn neicTBus, JTOCTOMHCTBA U HEAOCTATKH.

12. BcacwiBaromuii TpyOompoBoj, Hacoca uMmeeT JuHy =5 M u quamerp d=32 mm. BricoTa
BcacwiBaHms Hacoca h=0,8 m, armocdeprnoe nanenne Parm=100 xIla. Hacoc mogaeT munepanbHOE
Maciao mpu pacxome Q=50 m/mma (v=0,01 cm2/cex, p=890 xr/m3). Kosdduimentsr MecTHBIX
conpotuBieHuit: EmrmoBopora=0,1; Eentmna=4,5; Ebunsrpa=10. Onpenenuth aOCOIIOTHOE
naBienue P2 Ha Bxoje B Hacoc.

A
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13. Hacoc c 3amanHoii mpu n=1600 006/MHMH XapakTepHUCTUKOW MEpEeKauuBaeT BOLY W3
pesepByapa ¢ oTMeTKol V 5 M B pesepByap ¢ oTMeTKoii V 16 M. Beachiaromuii TpyGompoBoI HMeeT
muametp d1=75 mM, amuny 11=10 M, ko3ddunueHT nmorepb Ha MeCTHBIE CONMpPOTHBICHUA XE1=2,
ko3¢ ¢urment A1=0,025. HarnerarensHsiit TpyOornpoBon d2=75 mm; 12=30 m; £E2=12; A2=0,025 (T.c.
muametrpbl d U Kod(hUIIMEHTHI TOTEPh A JUIS BCACHIBAIOIICH W HArHETATEIbHOW JIMHUW PAaBHBI).
Omnpenenutsb napamerpsl Hacoca: nogauy Q, narop H, KIT/I 1 MomHOCTS.

Cooppsit rpaden: nomelk O-H macocon raom K mpero=2900 of

= |
il Fral S
a [ 7
- 7
4 ff
| A
" Ll 2 N 2
l‘( in l'Il""lqr_'!,. o
e o g e
T e

18



|
]
%
B
! ]
AT

14. Onpenenuth pacxon OeH3nHA Yepe3 xkukiep K kaporoparopa auamerpom d=1,2 MM, ecin
ko3¢ dunment pacxoma xkukiepa pu=0,8. ComnporusieHuem OeH30TpyOkH mpeHeOpeub. JaBieHue B
MOTUTABKOBOM Kamepe atmocdepHoe. Paspexxenue (Bakyym) B ropioBuHe muddyzopa PBak=18 xlla.
[TnotHOCTH GeH3mHA P6=750 KI/™M3.
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15. OmpenenuTh MakCUMaJbHYIO BEIMYMHY BBICOTHI BCachiBaHUs hBC, ecim mojavya Hacoca
Q=1 n/cek, nnuHa BcacwBaromiero TtpyoompoBoga 1=4 ™M; muamerp d=25 MM, kod3pduIEEHT
compoTuBieHUs: BxoaHoro ¢GuubTpa EG=5; kodddunment mmaBHOro moBopoTta En.n=0,4;
ko3¢ punment A=0,03. MakcumaibHO JOIMYCTUMBIN BaKyyM Tiepea BxojoM B Hacoc PBak=0,08 MIla.
v=9810 H/m3.
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16. BriOpars MapKy Hacoca, 00eCIIeUnBArOIIETO 3all0JIHEHHE pe3epByapa oobemoMm W=4 M3 3a
Bpems t=3,5 MUH, eciiM reoMeTrpuueckasl Bbicota noabema Hr=10 M, nnmHa BcachlBaroled JTUHUM
IBc=10 M, nuametp dBc=100 mm, koadPumment A=0,02, moTepu Ha MECTHBIC COTIPOTHUBIICHUS PaBHBI
15% ot moteps mo anuue. JlnuHa HarHetarenbHoM JuanK [H=550 M, da=100 mm, A=0,02. MecTHBIC
norepu hM=20% ot hl.

M = 1600 offume
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8.4. Bonipochl MpoMesKYTOYHOM aTTeCcTalluu
Hsareiii cemectp (3auet, OIIK-1, OIIK-5)
1. OcHoBHblE (U3NYECKHUE cBOWcTBa kMAKOCTH. Ilpubopsl u  cmocoObl  HM3MEpeHus
THIpOoCTaTndecKkoro AapneHus. [Ibezomerpudeckuil u rugpocrarnueckuii Hamop. Pabc; Pu30; Peak.
2. Tuppocrarudeckoe aBjieHUE U €ro cBoiictBa. OCHOBHOE ypaBHeHHE rujpoctaruku. [loctpoenue
3MIOPHI THIPOCTATUUECKOTO JaBICHUS HA BEPTUKAIbHYIO U HAKJIOHHYIO TIOCKYIO TOBEPXHOCTb.
3. AHanUTHYECKOE HAaXOXXJIEHUE CUJIbl JABJICHUS >KHJIKOCTH HA IUIOCKYIO MOBEpXHOCTh. LleHTp
JaBiieHus. [ mapocrarnyeckuii mapamokc.
4. OmnpeneneHue CUIbl W30BITOYHOTO THAPOCTATUYECKOTO JIABJICHHUS HA KPUBOJIMHEHHYIO
IIOBEPXHOCTb.
5. Bumgel OBUKEHHS JKUAKOCTH. YCTAaHOBHBIIEECS, HEYCTaHOBUBIIEECS, HAMOpPHOE, OE3HANOpPHOE
nBrkeHue. [lwunpaenmdeckuit paaguyc. Pacxon W cpegHsiss  CKOPOCTh IIOTOKA. YpPaBHEHHE
HEPa3pbIBHOCTH.
6. MneanpHast )KUAKOCTh. YpaBHeHUE bepHymM nig CTpyWKU UAealbHOW KUAKOCTH. Duznueckuil
CMBICJI U Tpaduaeckoe n3o00paxeHue.
7. VYpaBHeHue bepHymIMm isI  YCTAaHOBUBIIETOCS JIBMOKEHUS TIOTOKAa PEAJbHOW KUJKOCTH.
dusznueckuii CMbICH, TpaduyecKoe H300paKeHUE, TCOMETPUUECKUHN, IHhE30OMETPHUCCKUNA |
TUAPABINYECKUI YKIIOH.
8. JIBa pexxrMa ABM>KEHUS BA3KOM >kMIKOCTH. Ynciao Re u ero kpurndyeckre 3Ha4eHuUs.
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9. IMorepu mo anuue. Koapdunuent ruapasimueckoro Tperus 1 u 1= f(Re u D).
10. MeTtoauka pacuera JUIMHHBIX TPyOonpoBoaoB. Koaddurment pacxona.

11. MecTHbIE IOTEPU PHEPTUU NIPU JBUKEHUU KUAKOCTH. ONBITHOE U TEOPETHUECKOE ONPEIAECIICHNE
X

12. Knaccuduxanus orBepcTrii. Micreuenune >KuaKoCTH 4epe3 OTBEPCTHE B TOHKOW CTEHKE.

13. McTedeHune xKUIKOCTH Yepe3 3aTOMIIEHHOE OTBEPCTHUE.

14. Pacuer cudoHOB.

15. Knaccudukanus Hacanok. ['mapaBnudeckuii pacueT BHEIIHETO MUJIWHIPHYECKOTO Hacajka.
16. Knaccuduxanus Tpy6orpoBooB. OCHOBHBIE pacueTHbBIE (POPMYIIBI.

17. Pacuer JHMHHBIX TpPyOONPOBOJOB, COCAMHEHHBIX MEXAYy COOOH mapamienpbHO U
MOCJIEIOBATENBHO.

18. Ocobennoctu c¢/x BogocHaOkeHus. PacdyeT TpyOompoBoga ¢ paBHOMEPHOM pas3iaveil 1mo JjiuHe
(Qm).

19. TlpuHIMTT TEXHUKO-DKOHOMHUYECKOTO pacueTa CHCTEMbI BoJoCcHaAOKeHus. Onpe/ieieHue BHICOTHI U
€MKOCTH 0aka BOJIOHAIIOPHOM OAalrHH.

20. Knaccudukamus HacocoB. OCHOBHBIE TEPMHHBI M OMPEICICHHS B TEOPUM HACOCOB. BBIBOX
dhopmyIbl Hamopa.

21. [lpuHtun aeicTBUS U KJIacCH(PUKAIIUS [IEHTPOOEIKHBIX HACOCOB.

22. KoHCTpyKIMK LEHTPOOEKHBIX HAacocoB. OCHOBHBIE HEHCIIPABHOCTH B PabOTE IEHTPOOEKHBIX
HAacCOCOB.

23. Xapaxtepuctuka TpyOompoBona. Pabora nenrpobexxHoro Hacoca Ha TpyoompoBozae. CriocoOs
perynupoBanus Q u H.

24. TlapannenbHasi U MocienoBareiabHas paboTa EHTPOOESKHBIX HACOCOB Ha TpyOompoBoa. Bribop
MapKH Hacoca.

25. HeycroitunBas o0macTh pabOTHI IEHTPOOEKHOTO Hacoca. BricoTa BcachlBaHUST W SIBICHUE
KaBHUTAIIUU.

26. Xapakrep NoJay KUJAKOCTU MOPITHEBBIMH Hacocamu. | paduku 3aBUCHUMOCTH TMOJa4d OT yIJia
MMOBOPOTA KPUBOIIUIIA.

27. Knaccuduxanus auHamuueckux HacocoB. Hacocsl Tpenust. [Tpuniun neiictus spnudra.

28. Poropubie Hacocwl. KoHcTpykumss m npuHuun aeictBud. Omnpenenenue (Q IIecTepeHYATOro
Hacoca.

29. Knaccudukanus vHacocHsix cranuii. Onpenenenue Q u H. Hacocnoii crannmu [ u I mogbema.
30. I'maponipuBoxa. [TpuHiun AeiicTBUSA, JOCTOUHCTBA U HEJOCTATKU.

31. Boma momaercs u3 Oaka A aBTOMaTHYECKOW BOJOKAYKH B OTKPBHITBIM BepxHUK Oak B 1o
TpyOomnpoBoay mmHOU 1=20 M, nuamerpom d=100 mm. [IpeBbiieHue ypoBHs BOabl B Oake B Haj
ypoBHeM Boabl B Oake A — H=6 m. Omnpenenutb pacxox Q B TpyOOmpoBome, €ClIM MaHOMETP
nmokasbiBaeT napieHne PmM=1 krc/cm2. mpuHATh K03(hGUIIMEHTH MECTHBIX CONpOTHBIICHHM: EBX=0,5;
Enos=0,15; EBpIx=0,6; Ekp=4. KoaddunmenT ruapasnmmueckoro TpeHus: A=0,022.

21



FEEFEEEEEAFIEIESE

32. Ilopmenp guamerpom D=0,1 M nBHXKETCS paBHOMEPHO BHU3 B LWJIMHIpPE, MO7aBas BOAY B
OTKPBITHII pe3epByap ¢ MOCTOSHHBIM ypoBHeM. Juamerp TpybomnpoBoaa d=10 mm, ero amuna 1=5 m.
Korna nopiieHb HaXoAMTCS HUXKE YPOBHS JKUAKOCTH B pe3epByape Ha H=5 M, morpebHas ans ero
nepemerenus cuia paaa F=50 krc. OnpenenuTs CKOPOCTh MOPLIHS U PAcXof BOJBI B TpyOONIpoBoIE.
[TocTpouTh HamopHYI0 M MBE30METPUYECKYIO JHMHUM Juig TpyOompoBona. Koadpdumument
ruapasiarueckoro TpeHus npuHATh A=0,03. Koaddumment conporusineHus Bxoaa B Tpyoy &sx=0,5.
Koagpunment conporusienus Bbixoaa B pesepByap EBbix=1,0.
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33. OmnpenenuTh JaBiI€HUE HA BXOJE B IIECTEPEHYATHIA HACOC CUCTEMBbI CMa3KH, MOJAIOLIUN Pacxoj
Q=1 x/c mammHHOrO Macia c ynaenbHbIM BecoM YM=8,8 kH/mM3. BxomgHoe cedyenme Hacoca
pPacToOJIOKEHO HUXKE CBOOOJHOW TMOBEPXHOCTH JKHUAKOCTH B Macinobake Ha h=1 ™. [lnuHa
BCAChIBAIOUIETO TpyOompoBoaa 1=5 M, aumamerp d=35 MM, IIEpPOXOBAaTOCTh CTEHOK TPYyOOIpOBOIa
A=0,1 mm. Kunematnueckuii ko3pdunment Bszkoctu macia v=2 cm2/c, KO3PPHUIUEHTH MECTHBIX
conpotuBieHuii Ec=4, Emos=0,3.

Parm=98,1 kIla=1 kr/cMm2.
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34. BepTukanbHbIM UIUHIPUYECKUN pe3epByap paaumycoM R=1 M, 3akpbIThIii moiycheprueckuMu
JTHUIIAMU, 3aloJHeH Bojou. Jnuua nunuuaapuueckor yactu L=5 M. [lokasanue manomerpa Pm=50
kl[la. Omnpenenuth ycunusi, AeicTByomMe Ha OONTHI BEPXHETO M HIDKHEro THHII. Becom mHUII
npeHeopeys.

A
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35. IInockuii kiananHbii 3aTBOp mKMpuHOM B=10 M co3maer noamop Boasl BeicoToir H=2,5 m. Yron
HaKJIOHa 3aTBOpa K ropu3oHTy 0=60°. Ompenenuts CyMMapHyIO CHJIy HAaTsDKCHUS TPOcoB T mpH
yIAEpKaHUM 3aTBOPA B 3a/1aHHOM I10JIOKEHUU.

36. [Io TpyOe MOCTOSSHHOTO CEUEHHUs M3 3aKPBITOTO pe3epByapa BOjAa BBITEKaeT B arMocdepy mon
Harmopom H. Ha cB0OOmHOM MOBEpXHOCTH B pe3epByape CO3laHO H30bITOUHOE maBieHne Pm. Ha
cepenuHe UTMHBI TpyObl ycTaHoBieH KpaH K. Onpenenuts ckopocTs U pacxof. [locTpouTs HanopHyo
1 ibe3oMeTpuueckyto muaun. H=4 m; Exp=5; PmM=0,4 xrc/cm2; EBx=0,5; 1=40m; A=0,03. d=40 mm;
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37. Ompenenuth uU30BITOYHOE nAaBileHHEe P2, co3maBaeMoe MAacCHSIHBIM HAacOCOM B CHUCTEME
THJIPaBIMYECKOTO TIOJBEMHHKA TMPH MOIBEME 3a/IBIKKH Ha TpybompoBoae. M30bITOUHOE NaBlIeHUE
BOJbI B TpyOompoBone P1=5 krc/cm2. Tuametp 3aasmxkku D=0,6 M, quamerp ruapouunusapa d=250
MM 1 mtoka dim=120 mM. Bec 3aaBmkku 1 moaBmkHbIX yacteit G=200 krc, ko3QPUIMEHT TPEHUSI
3a[IBIKKA B Hampaplsitonmx mnoBepxHocTax f=0,5. [IpoTuBomaBieHneM XHUAKOCTH HA CIUBE H
TPEHUEM B IUJIUHAPE TPEeHEOPEYb.

38. Ha pucyHke mpejacraBlieHa CXeMa I[JaBHOTO TOPMO3HOTO IIWJIMHIPA aBTOMOOWISI B MOMEHT
TopMoxkeHus. Onpenenuts cuity F, KOTOpylo HEOOXOOMMO MPHIIOKUTH K IMEAaIH TOPMO3a, YTO-ObI
JaBleHHe B padouyMx LWIMHApaxX mepenHux konec Obwio P1=6 MIla. Kakum mpu stom Oyzmer
JaBleHHE B pabounx MUIMHIpax 3aaHux konec P2? Ilpu pacyere mpHHATH: yCUIME NPYXHHBI 1
npusaTh F1=100 H, npyxwuns! 2 npunars F2=150 H, quamerp unnunapa D=20 MM, nneun a=60 mm,
b=180 mm. Cunamu TpeHus npeHeOpedb.

39. Bona cnuBaetcst u3 6aka A B 6ak B mo TpybonpoBoay nuamerpom d=80 MM u mamuHoi 1=20 m. U3
O0aka B Boma BeITeKaeT B arMocdepy depe3 BHEITHUN MUIUHAPUUECCKUN Hacanok auamerpoMm d1=60
MM (pu=0,82). Kosbdumment rtunpasamueckoro tpenus A=0,03, ko>hOUIMEHTHI MECTHBIX
conpoTuBieHUi BeHTHIs EB=4, moBopota En=0,3. OnpenenuTs kakoi Hanop H HY)XHO moIep>KUBaTh
B Oake A, 4TOOBI ypoBeHb B Oake B Haxommiics Ha BeicoTe h=1,5 M.

N .
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40. BcaceBaromuii TpyOompoBoa Hacoca uMmeeT mMHY =5 M m gmamerp d=32 mMm. Bricota
BcacwiBanms Hacoca h=0,8 m, armocdepnoe nanenune Parm=100 xIla. Hacoc mogaeT munepanbHOE
Maciao mpu pacxoge Q=50 m/mma (v=0,01 cm2/cex, p=890 xr/m3). Kosddurmentsr MecTHBIX
conpotuBieHuit: EmrmoBopora=0,1; Eentmna=4,5; Ebunsrpa=10. Omnpenenuth aOCOTIOTHOE
naBienue P2 Ha BXxojie B Hacoc.
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41. HanonHenue OacceifHa W3 MAarucTpalu ¢ 33aJaHHBIM JaBJIeHHeM PmM=2,5 krc/cM2 mpou3BOIUTCS
M0 TOPU3OHTAIBHON TpyOe, cHaOkeHHOW BeHTHIEM (EB=4) u otBogoMm (En=0,3). Ompenenuth
IraMeTp TpyOOIpoBoO/a, KOTOPHI obecrednT HaroiHeHne OacceitHa oobemoM W=36 M3 3a Bpems
t=30 muH. [Torepssmu no anuae npenedpeys. y=9810 H/m3.
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42. IlpAMOYToJIbHBIN IUT NEPEKpBIBAET OTBEpPCTHE B Teie IUIOTHHBL. LIlUT ycraHoBneH ¢ ymiom
HakinoHa a=600, umeer BoicoTy a=1,2 M, mupuny b=1,5 M. HikHsAsS KpOMKa IIUTa HAXOIUTCS B BOJIE
Ha mryoune h=10 M, macca mmra m=2 T. Onpenenuth cwity Tiaru T, kotopas HeoOXomuma Jyis

NOHATHS IIMTA BBEpPX, MPUHHUMAsT KOI(D(GUIMEHT TPEHUs CKOJBXKECHUS ero Hampasisonmx f=0,3.
VneneHbiit Bec Boabl y=9,81 kH/M3.

43. BepTukanbHbIN MWJIMHIPUYECKUNA pe3epByap pammycoM R=1 M, 3akpbIThlid ToIycheprudecKuMHU
JHUILIAMH, 3aM0JIHEH BOJOM 10 ypoBHS H=5 M. Omnpenenuts BakyyM B cocyne PBak, mpu KoTopoMm

yCWJIME Ha KpereXHble OONThI HUKHEro THUIA OyJeT OTCYyTCTBOBaTh. Becom mgHMINA mpeHeOpedb,
arMocdepHoe TaBlIeHHe MPUHATH paBHBIM PatmM=105 I1a.

Poux
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44. U3 Gaka, B KOTOPOM IOJJCPKMBACTCS IOCTOSHHBIM ypoBeHb H=5M, Bozma BBITEKaeT IO
TOPU3OHTANBHON cTanbHOU TpyOe (mmmHou =100 M, nuamerpom d=100MM, ¢ TONIIMHOW CTEHKH S5
MM, k03(ddurment rugpasianyeckoro tpenus A=0,03). Ha xonme TpyObl numeercs 3aaBuxka (E=5).
Omnpenenuth BHICOTY h MOTHATHA BOIBI B NMbE30METPE, YCTAHOBICHHOM IOCEpeinHE TPyOBl, eciu
3aJIBIXKKY 3aKpbITh B TeueHue 0,5 cexyHasl. [Ipunsats ans Boas! miotHocts p=1000 kr/m3, Momyns
ynpyrocta EB=2 I'Tla. {nsa ctanu Ect=200 I'Tla.

45. Hacoc ¢ 3amannoi npu n=1600 006/MUH XapaKTEpPUCTHKOW MEpEeKadYMBaET BOAY M3 pe3epByapa C
ormerkoif V 5 M B pesepByap ¢ ormeTkoii V 16 M. BcackBarommii TpyOGonpoBO HMEET JHaMETp
d1=75 mMm, mmuny 11=10 M, k03 dULIHEHT TOTEPH HA MECTHBIE CONMPOTUBIEHU XE1=2, KoadpurmeHT
A1=0,025. HaraerarenbHbiii TpyoonpoBon d2=75 mm; 12=30 m; £E2=12; A2=0,025 (T.e. nmameTpsl d 1
K03 (UIMEHTH TOTEPh A I BCACHIBAIOIICH W HarHETaTeNIbHOW JWHWUU paBHbl). OmnpenenuTsb
napaMmeTpsl Hacoca: nogady Q, Harmop H, KIT/ u MmoniHOCTS.
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46. Bona (motHocth p=1000 kr/mM3) momaercss B OTKPBITHIM BEepXHUM OaK 1O BEPTUKAIBHON TpyOe
(d=25 mm; 1=3 M; h=0,5 M) 3a cdyer u30OBITOUHOTO AaBIEHUS PM B HUXKHEM 3aKphITOM Oake.
Onpenenute naBnenue P, npu koropom pacxon Oymer paBeH Q=1,5 in/cek. Koaddurmuent
conpoTuBieHus BeHTUIs EB=9. TpyOy cuMTaTh rMIpaBIMUECKU TNIAAKOH. YUeCTh COMPOTUBICHUS Ha
BXOJI€ B TpyOy U Ha BBIXOZE U3 Hee. Bs3KocTh mpoTekaromiei sxuakoctu v = 1¢10-6 m2/c

Ea

47. Kpymioe orBepctue quameTpoM D = 1 M B BepTUKaIbHOM CTEHKE pe3epByapa 3aKpbITO MIOCKUM
IMTOM, 3aKperuieHHbIM Ha ocu O. Illut npmxkumaercs k cteHke rpy3om G Ha miede r=1,5 m. Halitu
BeMIMUMHY rpy3a G, AOCTATOYHYIO Il yAEpKaHUsS BOIbI B pe3epByape Ha ypoBHe H=2 M, eciu
paccrostare h=0,3 m.
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48. Ha tpyOompoBoae, mUTaeMOM OT BOIOHANOpPHOW OamrHu, yyacTok AB nMeeT HempepbIBHYIO
pasmauy mo mytu q=0,05 n/cex/Mm, a B Toukax B u C — cocpenorouennsie pacxonsl: QB=10 n/cex u
QC=12 n/cek. Hmuubel ydacTtkoB TpyOompoBoma: AB=400 m; BC=300 M. JluameTpsl y4acTKOB
dAB=175 mm (K=189,5 n/c), dBC=125 mm (K=114,5 a/c). Otmetku 3emun: ZA=15 m; ZB=14 wm;
ZC=12 m. CBoboansbIii xo3siictBeHHbIN Hantop hCB=10 M. [TocTpouTh NMbe30METPUUECKYIO JTUHHUIO U
OIpEeeNINTh HEOOXOAUMYIO BHICOTY BOJOHANIOpHOI OamHu hb.

49. 3akpeIThlil npuzMarnueckuil cocyn pasmepamu LxBxH=2,5x2,0x2,0 M 3amoinHeH BOAOH [0
BbICOTHI h=1,5 M, Hax ypoBHEeM KoTopoi mmeercs n30ObITouHOE AasieHue raza Pm=270 klla. Cocyn
JBIDKETCSI BIIEBO C IOCTOSIHHBIM YCKOpeHueMm a=4,5 m/c2. OmnpenenuTb BETUYUHY aOCOIIOTHOTO
nasieHus B Toukax K u M.
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50. Bona mo tpy6e T momagaer B 6ak A B komuuectBe Q=10 n/c. Jlanee Bona u3 6aka A MOCTyIaeT B
O0ak b uepe3 BHemHUN muMUHAPUYECKUN Hacamok auamerpoM d=50 mm (uu=0,82), a 3atem depes
TpyOy Toro xe muamerpa d u amuHOM 1=2 M BbITekaeT B armocdepy. [IpunATh K03 duIMEHT
runpaBimuyeckoro Tpenus A=0,03. Onpenenuth nepemnan h ypoBHEH BOIbI B pe3epByapax, a TaKxke
ypoBeHb H B pesepByape b.

o,
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51. Ompenenuth pacxon OeH3mHa dYepe3 kukiep K kapOroparopa guamerpom d=1,2 mm, eciau
ko3¢ dunment pacxoma xkukiepa pu=0,8. ComnporuBieHueMm OeH30TpyOkH mpeHeOpeub. JaBieHue B

MOTUTABKOBOM Kamepe atmocdepHoe. Paspexxenue (Bakyym) B ropioBuHe nuddyszopa PBak=18 xlla.
[TnotHOCTH GeH3mHa P6=750 KI/™M3.
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52. OmpenenuTh MaKCHUMAaJIbHYIO BEJIMYMHY BBICOTHI BCachiBaHHsSI hBC, ecim momada Hacoca Q=I
JI/CceK, ITMHa BcachIBaroiero Tpyoonposoaa 1=4 m; nuamerp d=25 MM, k03 HUIIMEHT COMTPOTUBIICHUS
BxogHoro ¢unbsrpa EP=5; woddpdunment mmaBHoro moBopora Em.n=0,4; korhdumment A=0,03.
MakcuMalibHO JOTTYCTUMBIN BaKyyM miepen BxoaoM B Hacoc PBak=0,08 MIIa. y=9810 H/m3.
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53. Beibparb MapKy Hacoca, 00eCTIIeYuBaIONIero 3aroHeHHE pe3epByapa oobemoM W=4 M3 3a Bpems
t=3,5 MHH, eclii reoMeTprueckasi BbicoTa mogbema Hr=10 m, anmuHa BcackiBaroriei uauu [Bc=10 w,
muametp dBc=100 mm, xkoapduuuent A=0,02, morepu Ha MECTHbIE CONPOTUBICHUS paBHBI 15% OT
noteps 1o anuHe. nuHa HarnerarensHOU muHUH [H=550 M, dB=100 MM, A=0,02. MecTHbIe TTOTEPU
hM=20% or hl.

Cooppesih rpades mom i Q-H macocon saom K opero=2900 of o
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54. Onpenenuth cuily F, KOTOpYIO HY>KHO NPUJIOKHUTH K XBOCTOBHKY KJIallaHa PacIpeleIUTEIbHOTO
yCTpoiicTBa 00bEMHOI0 THAPONPUBOIA ISl OTPHIBA €r0 OT CEIa, €CIIM YCHIIUE 3aTSXKKU MPY>KUHBI
Frp= 300 H, naBneHue B mosocTy MoABOJA XKHUAKOCTU K kianany pl= 60 H/cm2, B monoctu oTBOAA
skuakoctu p2= 40 H/em2, D1= 50 MM, D2= 40 mm, d = 10 MmM. Cuiibl TpeHHS TIOKOSI U BEC KIIaraHa He

YYUTBIBATD.

. -
&

NAAN [ RRRRRRAN
§ D> D
\g” :

WJ e
% NN\

L
Y

31



55. Jlns aBTOMATHYeCKOW TEPEeKauyKW BOJABI M3 BEPXHEro BOJOEMa B HWIKHUW YCTaHOBJIEHa TpyOa
mmHoM L=40 M m amamerpom d=150 mm. OmnpenenuTh pacxom W BaKyyM B CEUCHUHU a-a, €CIHU
Pa3HOCTh YPOBHEH B BepXHEM BomoeMme W HwxHeM H=2 M, nnuHa cudona mo ceuenus a-a 1=30 m u
MOIbEM TOPU30HTAJILHOTO YYacTKa TpyObl HaJl ypoBHEM BepxHero Bogoema Z=0,8 M. Cudon cHaO)eH
ceTkoi Oe3 kmamana (§c=3), muMmeeT nBa koyieHa ¢ yrioMm 90° (Ek=0,2). AGcomoTHAs MEPOX0Ba-TOCTh
creHok A=0,2 mm. Koaddumuent tpenus onpenenuts o Gopmyne [luddpuncona (kBagparnunas
0071aCTh COTPOTHBIICHHUS ).

a

56. Kakoe naBnenue PH qomxeH pa3BuBaTh OCH30HACOC, MOAAIONINN OCH3UH B MTOTUIABKOBYIO KaMepy,
BXOJl B KOTOPYIO TNepeKpbIBaeTcs urioi K, oTkpeiBaromeicsi mpyu W30BITOYHOM JTaBJICHUHU TOJT UTJION
Pm=0,8 krc/cm2. BricoTa qHa kamepbl Haj ocklo Hacoca Z=0,5 m. Pacxon 6enszuna Q=0,019 n/cex.
JlnuHa HarHeratenbHOW JnuHUU 1=5 M, muametrp d=8 mm. VaenpHblli Bec OeHzmHa y0=750 Krc/m3.
Kunemarnueckuii  kodddunuent Bsskoctu  v=0,0073 cm2/c. KoabdummenTs MeCTHBIX
conpotuBieHuit: Ekp=4; En.mos=0,15. TpyOy cuuTaTh rUApaBINIECCKU TIAAKOM.

=
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57. JIns aBTOMaru4eckoi NmepeKkayku BOJAbI U3 BEPXHETO BOJOEMa B HWKHUN YCTaHOBJIEHA CHU(OHHAS
Tpy6a nimmHoit L=30 M u nuamerpom d=200 mm. Onpenenuts pacxox U BaKyyM B CEUEHHUH a-a, €CIU
Pa3HOCTh YPOBHEW BEpXHEro W HIDKHETO Bojgoema H=2 M. JlnuHa cudonHa M0 ceyeHHs a-a paBHA
la-a=20 M. ['opu30HTaNBHBIN yYacTOK CU(OHA PACIIONIOKEH Ha/l YPOBHEM BOJbI BEPXHETO BOJOEMa Ha
Boicore Z=1 M. IlpuHATh KO3((UIMEHTH MECTHBIX conpoTuBieHui: Ecerku=5; &Emos=0,29.
Koa¢ppunument Ttpenuss omnpenenuts mo ¢opmyne Iluddpuncona (obnacte KBaapaTUYHOIO
COIIPOTHUBIICHHS ), IPUHSB a0COMIOTHYIO LIEPOXOBATOCTh CTEHOK A=0,2 MM.
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58. Omnpenenutb CKOPOCTb CKOJBXKEHHS V  MOpSIMOYrOJbHOW IUIACTHHBI C  pa3MepaMu
axbxc=500x300x20 MM 1O HAKJIOHHOHN IUIOCKOCTH moa ymioMm [=30°, ecau MEXIy IJIaCTUHOW W
MJIOCKOCTBIO HAXOMUTCSA CJIOM Maciia TONMHMHOW o0=1 MMm. Marepuan ImIacTUHBI — aTFOMHHHUI
(urotHOCTE  PAI=2700 kT/M3). KoddurnueHT KuHEMaTHUECKON BSI3KOCTH W IUIOTHOCTH Macia
npuHATh v=0,28 cm2/c, p=880 kr/m3). Ykazanue. PacnipeneneHue cKOpoCTH MO TOJIIIMHE CII0S Macja
MPUHSTH JTUHEHHBIM.

59. OTkpbITHI npu3MaTHuecKuid cocyn anuHoil 3L=3 M u mmpuHOH b=1 M pasneneH MmiIockon
MEPETOPOJKON Ha JIBa OTCEKa, 3aloJIHeHHBIE BOmOHM 10 BeicoT hl=1 M, h2=1,75 m. Onpenenutsb
BEJIMYMHY aOCONMIOTHOTO aAaBieHus B Toukax A, B, C, D, nexammx Ha AHE cocyla mOpu
TOPU30HTAILHOM IEPEMELICHNUH €T0 BIEBO C TOCTOSHHBIM YCKOPEHHEM a=3 M/c2.
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60. 13 pe3epByapa A, B KOTOPOM MOAJCPKHUBAIOTCS MOCTOSTHHBIMU M30bITOYHOE aaBieHue Pm=0,05
MIla u ypoBeHb BoAbl H=5 M, IpOUCXOAWT OAHOBPEMEHHOE HCTECUCHHE UYepe3 TPyOOompoBOj B
arMocdepy U yepe3 IMIMHIPUYECKUN HAcaJ0K B pe3epByap B, rime mogmep:kuBaeTcss MOCTOSHHBIN
BakyyM PBak=0,08 MIla. TpyGompoBog uMeeT aBa ydactka ¢ pazmepamu 11=12=5 m; d1=100 mwm;
d2=50 mm. KoadduuueHnt ruapaBindyeckoro TpeHus npuHATh paBHBIM A=0,03. Ko3ddurmument
pacxona Hacaaka NpuHATH paBHBIM U=0,82. Onpenenuts auameTp d Hacaaka, MPU KOTOPOM PACXO]
Yyepe3 Haca oK U TpyOonpoBos OyeT OIMHAKOBBIM.

8.5. MerTonnyeckue Marepuajibl, ONpeaessionIMe MNPoueAyPbl OLEHUBAHUS 3HAHMH,
YMeHHH, HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH, XapaAKTEPU3YIOIIHUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHN i
KoHTpons 3HaHUN CTYyIEHTOB IO JUCIHUIUIMHE TPOBOJUTCA B YCTHOM W THCBMEHHOH (opme,
MpeIycMaTpUBaeT TEKYLIUH U MPOMEXKYTOUHBIH KOHTPOJb. MeTonbl KOHTpOJS: - TecToBas ¢opma
KOHTPOJISI; - yCTHast popMa KOHTPOJIS — ONpoC U OOLIeHHE C ayIuTOPUEH MO MOCTaBICHHOI 3a/1aue B
yCTHOU (opme; - perieHrue ONpeaesICHHbIX 3aJaHuil (3a/1a4) M0 TeMe MPAKTUYECKOro marepuaja B
KOHIIE MPAKTHYECKOTO 3aHATHA, B 1ENAX 3(PPEeKTUBHOCTH yCBOSEMOCTH MaTepuaja Ha MpPaKTHKE. -
MOOUIPEHNE MHAUBHUIyaIbHBIX 33JJaHUil, B KOTOPHIX CTYAEHT MpopadoTall caMOCTOSTENbHO OOJBIIOE
KOJIMYECTBO JIOMOJHUTEIBHBIX HMCTOYHUKOB JIUTEpaTyphbl. Tekymuil KOHTPOJIb MpeaycMaTpUBaeT
YCTHYIO OpMY OMpoca CTYIEHTOB M MUCbMEHHBII SKCIPECC-OMPOC M0 OKOHYAHUIO U3YyUEHUS KaxXI0M
TEMBI.

9. IlepeyeHb y4eOHOM JJUTEPATYPbI
1. UcaeB A. II., Ceprees b. U., lunyp B. A. I'mapasnuka u ruapomMexaHu3anus
CEJIbCKOXO3SIMCTBEHHBIX MpoIieccoB: - MockBa: Arponpomusaar, 1990. - 400 c. (168 3k3.)

2. Nanmmkwa H. A. TugpaBnvka u cebCKOX03SIICTBEHHOE BOJJOCHAOKEHUE: yuel. mocobdue as
BYy30B, - Mocksa: Arponpomusaar, 1990. - 351 c. (147 3k3.)

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM ceT UHTepHeT
1. https://www.studentlibrary.ru - 9bC "Koncynsrant crynenra”
2. https://e.lanbook.com - DBC «Jlanb»
3. http://www.decoder.ru - OunaitH-npeoOpa3oBarenb eTUHUI] H3MEPEHUS
4. http://elib.udsau.ru/ - GubnaroTEKa IEKTPOHHBIX YUEOHBIX TTOCcOOM Yamyprckoro [AY
5. http://elibrary.ru/ - Hayunas snekrponnas 6udianoreka eLIBRARY.RU
6. http://lib.rucont.ru - 3bC «PykoHT»

7. portal.udsau.ru - ITopran Yamyprckoro ['AY ¢ 6ubnamorexol ya4eOHBIX TOCOOMH, HHPOpMAITHE
00 ycneBaemoctu, BKP, pacniucanusiMu yueOHBIX 3aHATUH U MIperoiaBaTeinei
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11. MeToauveckue yKa3aHus 00y4al0IMMCS 110 OCBOCHUIO TUCUMUILIMHBI (MOLYJIs1)
[lepen w3yueHHEM AMCUUIUIMHBI CTYACHTY HEOOXOIUMO O3HAKOMHUTBCS € paboueil mporpammon
JTMCLUUIUIMHBI, U3yYUTh NIEpeueHb PEKOMEHIYEMOH JIUTEpaTyphl, IPUBEACHHON B pabouell mporpamme
AJUCHUITIIINHBI. I[JISI Bq)q)eKTI/IBHOFO OCBOCHUS AOUCHHUIUIMHBI PCKOMCHAYCTCS IMOCCIIATh BCC BUIbI
3aHSITHU B COOTBETCTBHUU C paclnrMCaHruCM U BBIIIOJHATH BCC NOMAIIHUC 3aJaHUSA B YCTAHOBJICHHLIC
npernojaBaresieM CpokH. B ciyyae mpomycka 3aHATHH 10 yBaKUTENIBHBIM MPUYMHAM, HEOOXOIUMO
MOJIYy4YHUTh y MpenogaBareiisi HHAWBHUAYaJIbHOC 3aJaHUC 10 HponymeHHoﬁ TEMCE. HonyquHHe 3HaAHUA
U YMCHUA B IPOLCCCEC OCBOCHUA NUCHUINIMHBI CTYACHTY PCKOMCHAYCTCSA NMPUMCHATH AJId PCUICHUA
3aga4, HC OGSIB&TGJIBHO CBs3aHHBIX C nporpaMMoﬁ JUCHUITIINHBI. B.HaIIeHI/Ie KOMIIECTCHIINSAMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyieT MoATBepKaaThesi BamM ymMeHreM CTaBUTh KOHKPETHBIC 3314,
BBIABJIATH CYHICCTBYIOIIUC Hp06JIeMI>I, peliaTth UX U MPUHHUMATL Ha OCHOBC IMOJTYYCHHBIX PC3YJILTATOB
onTuManbHble pemieHus. OCHOBHBIMHM BHJAMM YYEOHBIX 3aHATHN I CTYACHTOB MO Yy4eOHOMH
AJUCHUIINIMHE  ABJIAKOTCA: 3aHATUA  JICKIIMOHHOI'O THIIA, 3aHATUA CCMHHAPCKOTo TUIIa H
CaMOCTOsITeNIbHAs paboTa CTY/ICHTOB.

®dopMbI paboTHI

MeTonuveckue yka3zaHus sl 00y4Jaromnuxcst

JlexuuoHHbIE 3aHATHSA

Pabora Ha JieKIun SIBISETCS 0OY4CHDb BAKHBIM BHJIOM JIESATEIBHOCTH JIJIS
W3yYCHUs AUCIUILTUHBI, T.K. Ha JICKI[UU TPOUCXOANUT HE TOJBKO COOOIIECHHUE
HOBBIX 3HAHU, HO M CUCTeMAaTH3anus U 0000IeHNe HAKOTUIEHHBIX 3HAHUH,
dbopMupoBaHUE Ha UX OCHOBE UJICHHBIX B3TIISAI0B, YOCKICHHUIA,
MHUPOBO33PEHUS, Pa3BUTHE MO3HABATEILHBIX U MPOECCHOHATBLHBIX
HUHTEPECOB.

Kparkue 3anucu jgekiuii (KOHCIIEKTUPOBaHKE) TOMOTAaeT YCBOUThH MaTepHall.
Hanucanue koHCTeKTa JTEKUUN: KPAaTKO, CXeMaTHYHO, MOCJIe10BaTeIbHO
(UKCHPOBaTH OCHOBHBIC MOJIOKEHHM S, BRIBOJIBI, (DOPMYITHPOBKH, 0000IIIECHNS;
MOMEYaTh Ba)KHbIE MBICJIH, BBIACIATH KIIIOUEBbIE CIIOBA, TepMUHBI. KOoHCTIEKT
Jy4llle MoApa3AesaTh Ha MyHKTHI, aparpadsl, cobonas KpacHyI0 CTPOKY.
[TpuHUMNIHATBHBIE MECTA, OIIpeieieH s, (DOPMYJIBI CIETyEeT COMPOBOKAATH
3aMEYaHMSIMH: «BaXKHO», «0CO0O0 BayKHO», «XOPOIIO 3a[IOMHUTHY» U T.II.
[TpocnymmBanue U 3aMuch JEKIUU MOXKHO TPOU3BOAUTD MTPH MTOMOLIH
COBPEMEHHBIX YCTPOUCTB (MUKTOHOH, HOYTOYK, HETOYK U T.I1.).

Paboras HaJ KOHCTIEKTOM JISKIIHA, BCET/Ia CIEAYET UCIIOIb30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JINTEPATYPy, KOTOPYIO TOTIOTHUTEIHFHO PEKOMEHI0BAT
JIEKTOP, B TOM YHUCJIE€ HOPMATUBHO-TIPABOBBIE aKThl COOTBETCTBYIOIICH
HanpaBieHHOCTH. [1o pe3ynbraTram paboThI ¢ KOHCIIEKTOM JICKIIUH CIEAYET
0003HAYUTH BOMPOCHI, TEPMUHBI, MAaT€PUAII, KOTOPBIA BBHI3BIBAIOT TPYAHOCTH,
MIOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHyEMOM uTeparype. Eciau
CaMOCTOSITENILHO HE yaeTcsl pa300parhbcsi B MaTepuaie, Heo0X0IuMo
chopMynupoBaTh BOMPOC U 3a7aTh MPETOAABATENI0 Ha KOHCYIBTAINN, Ha
3aHSTHHA CEMUHAPCKOTO THUIIA.

JlexiimoHHBIN MaTepuan sBisieTcst 0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh
OCBOCHHE COOTBETCTBYIOILLETO pa3/iesia Uil TEMBI.

JlabopartopHbie
3aHSATHUS

[Tpu MOATOTOBKE K 3aHATHUSIM U BBHIIIOJTHEHUH 3a/IaHUN CTYJ€HTaM CIeAyeT
UCIIOJIb30BaTh JUTEPATYPy U3 PEKOMEHJOBAHHOT'O CIIHCKA, a TAKKe
PYKOBOJCTBOBATHCS YKa3aHUSMHU U PEKOMEHAAIUSIMHU MIPETNOoAaBaTesl.
[Tepen xaxabIM 3aHATHEM CTYACHT U3Yy4aeT IUIAH 3aHATHUS C IEPEUHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATYPhl U JOMAIIHUM 33JaHUEM 10 BBIHECEHHOMY
Ha 3aHITHE MaTepuay.

CTyneHTy peKOMEHIYETCS CISAYIONIas CXeMa IMOATOTOBKH K 3aHITHIO U
BBIMTOJHEHHIO JOMAIIIHUX 3aJaHUI:

- MpopaboTaTh KOHCHEKT JIEKIINH;
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- MPOAHANTU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayIwo);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUH );

- peIInTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyTHEHUSIX CHOPMYITUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KI0TO0 3aHATHS THIIA CTYACHTHI MOJTYYAlOT «IOMAIITHEE 3aIaHUC)
JUTSL 3aKpeTUICHHsI TPOIIGHHOTO MaTepuaia. JloManiHue 3a1anus
HEOOXOIMMO BBITIOIHATH K KOKAOMY 3aHATHIO. CJI0)KHBIE BOIIPOCH MOXKHO
BBIHECTH Ha OOCYKIICHHE Ha 3aHSITUN CEMHHAPCKOTO THITA MIT Ha
WH/IMBUIyaJIbHbIC KOHCYIIBTAIINH.

CamMmocTogTeabpHas
pabora

CamocrosTenbHasi paboTa CTYEHTOB SIBJISETCS COCTABHOM YacCThIO UX
y4eOHOM pabOThl U UMEET LEIBIO 3aKpeIICHNE U YIITyOJIeHUE TTOTyISHHBIX
3HaHWI, YMEHUU U HABBIKOB, TIOUCK ¥ IPHUOOPETCHNE HOBBIX 3HAHUM.
CamocrosTenbHas padoTa CTyIEHTOB BKJIIOUAeT B c€0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOi
JUTEPATYPHI; OATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUAYaJIbHOM U TPYyHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAKXKE KOHTPOJIb 3a JeSITEIbHOCTHIO CTYACHTA
OCYILECTBIIAETCS BO BPEMS 3aHATHM.

Lenbio mpenogaBaresns sSBISAETCS CTUMYIMPOBAHUE CAMOCTOSTEIBLHOTO,
yIIyOnEHHOTO U3y4eHHUs MaTepuala Kypca, XOpoIo CTpyKTYpPUPOBAaHHOE,
MOCTIEIOBATENIEHOE N3JI0KEHUE TEOPUH Ha 3aHATHUAX JIEKIIUOHHOTO THIIA,
0TpabOTKa HABBIKOB PELICHHUS 3aa4 U CHCTEMHOT0 aHaJIM3a CUTyalluid Ha
3aHATUSAX CEMHUHAPCKOTO TUIMA, KOHTPOJIb 3HAHUN CTYJCHTOB.

Ecnu camocTosTeIbHO HE yAaTI0Ch pa3o0paTbes B Marepuae,
chopMynupyiTe BOIPOCHl U 00paTUTECh Ha TEKYIIEH KOHCYIbTAIlMH WIN Ha
OnmypKaifIeit IeKIMK 3a MMOMOIIIBIO K TIPETIo1aBaTelNto.

[ToMrMO caMOCTOSITENTLHOTO N3Y4YEHUS MaTepUaoB IO TeMaM K
CaMOCTOSITENIbHOI paboTe 00ydaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPAKTHYECKUM 3aHATHSIM, 10 pe3yJabTaraM KOTOPOM MpeICTaBIseTCs] OTUET
MIPETIO/IaBaTelIio0 U MPOXOTUT cobeceloBaHHeE.

[Tpu camocTOATENHHON MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO
oOyJaromuiics:

- OpPraHu3yeT CBOIO ACSTEILHOCTh B COOTBETCTBUU C METOAUYECKUM
PYKOBOJICTBOM IO BBITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT HH(OPMAIlMOHHbBIE MATEPHUAIBI;

- MOJTOTABIMBACT U OPOPMIISICT MaTePHAIIbl MPAKTUYECKUX paboT B
COOTBETCTBUH C TPEOOBAHHUSIMH.

B pesynbrare BHIIOIHEHUS BUIOB CAMOCTOSTEIBHON pabOTHl MPOUCXOIHUT
¢dopmMHpoBaHUEe KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JTUCUUTITUHBI (MOYJIS).
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IIpakTnueckue DOopMBI OpraHu3aluy IPAKTUYECKUX 3aHATUN OIPEIEIIAIOTCS B

3aHATHS COOTBETCTBHUH CO CHEIUPUISCKUMHU 0COOCHHOCTSIMU yUEOHOM JTUCIUTUIMHBI
U nesiMu 00ydeHus. MiMu MoryT OBbITh: BBINIOJIHEHUE YIIPAXKHEHUH, peleHne
TUIOBBIX 33134, PEILICHUE CUTYallMOHHBIX 3a7a4, 3aHsATHsI 110
MOJIEIMPOBAHUIO PEAIbHBIX YCIOBUH, 1€JI0OBBIE UTPBI, UTPOBOE
IIPOEKTHPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BBIE3/IHBIC 3aHATHS B
OopraHu3anuu (IpeanpusITHs), 3aHATUA-KOHKYPCHI U T.4. [Ipu ycTHOM
BBICTYIUIEHUH 11O KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOI'0 3aHATHUS CTYAEHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHuail BHICTYIUICHHUS] CBOOOHO.
Heo0xonrMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAUTOPUH, a He K MPENoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxkOHUaHMM CEMUHAPCKOTO 3aHATHUS 00ydaroLIeMyCsl CleyeT IOBTOPUTh
BBIBOJIbI, TIOJIyYEHHBIE HA CEMUHAPE, POCIIEAUB JIOTUKY UX TOCTPOEHUS,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyarouemycs B
TEYECHNE CEMUHApa CJIeLyeT AesaTh NOMEeTKHU. boree Toro, B ciy4ae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTPOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs cieayeT 00paTuTbes K MPernojaBaTelIto 1is
HOJTY4EHUs] HEOOXOJUMOM KOHCY/IBTALMH U Pa3bsICHEHUSI BO3HUKILEH
CUTyalH.

[Tpu MOATOTOBKE K 3aHATHUAM CTYyACHTAM CJIEIyeT UCIOIb30BaTh JUTEPATyPy
13 PEKOMEHIOBAaHHOTO CIIMCKA, a TAK)KE PyKOBOJICTBOBATHCSA YKa3aHUSMU U
PEKOMEHIALMsMU NIPENoaBaTers.

[lepen xaxabIM 3aHATUEM CTYAEHT U3y4aeT IUIAH 3aHIATHUS C IEPEYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATyphbl U JOMAITHUM 3a/1aHUEM 10 BHIHECEHHOMY
Ha 3aHATHE MaTepUaly.

CTyneHTy peKOMEHTyeTCs CIIeNyoIasl CXeMa OATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHM:

- MPOpabOoTaTh KOHCIIEKT JICKITHIA;

- MPOAHATU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayIwo);

- U3YYHTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTHYUN);

- peIIUTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyIHEHUSIX C(HOPMYTUPOBATH BOMPOCHI K MPEIOJaBATEIIIO.

B koOHIIE Ka)KI0TO0 3aHATHS CTYACHTHI MOJTYYAIOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTepurana. JloManiaue 3aanus HeoOX0IMMO
BBITTOJTHATH K K&KAOMY 3aHATHIO. CII0)KHBIE BOIPOCH MOKHO BBIHECTH Ha
00CyXIIeHHE Ha 3aHITHUH WU Ha UHIWBUAYaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOXKHOCTEH U3y4YeHHs TMCUUILTUHBI Junamvu ¢ OB3 u unBaanaamu
OOyyaromuMcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSl MPEAOCTABISIOTCS CHElHAIbHbIC
y4eOHUKH, y4eOHble MOcoOus M TUAAKTHYECKHE MaTepualbl, ClielualbHble TEXHUUECKHE CPelICTBa
o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAHUS, YCIYTU acCUCTeHTa (TIOMOIIHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, a TaKke YyCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4arOIIMMUCS, a TaK K€ B OTAEIBHBIX TPYIINax.
OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHS, WHINBUAYATbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B memnsx qocTynmHOCTH MOMy4YeHUs BBICIIIETO 00pa30BaHus 0 00pa30BaTeIbHOM MPOrpaMMe JIMIIAMHU C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI IPU OCBOCHUH TUCIUTUIMHEI (MOJyJIs) 00eCTIednBaeTCsI:

1) ny1st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 310POBBS IO 3PEHUIO:
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- IPUCYTCTBUE ACCHUCTEHTA, OKA3BIBAIOIINI CTYIEHTY HEOOXOAUMYIO TEXHHYECKYIO0 TIOMOIIb C y4ETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- THCBbMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJIKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuaibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONIUe KpPYITHBIN
mpudT WK aynuodaitie),

- THIUMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He Meree 300 ok,

- mpu HEOOXOAUMOCTHU CTYACHTY JIJsi BBIMOTHEHHUS 3a/JaHUs TPENOCTABISICTCS YBEITUYHMBAIOIICE
YCTPOUCTBO;

2) Uit NI ¢ OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS IO CITYXY:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLIUI CTY/IEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momoraeT 3aHsATh pabouee MecTo, MepelBUraThbCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 1O/ AUKTOBKY),

- obecreunBaeTcs HaJIWYUE 3BYKOYCHIJIMBAIOUICH ammapaTypbl KOJUJIEKTUBHOTO TOJB30BaHUS, MPH
HEO0OXOUMOCTH oOyuaroremycs MIPEIOCTABISIETCS 3BYKOYCHJIUBAIOIIAs ammaparypa
WHAVNBUIYATHHOTO TIOTH30BAHHS,

- obecrieunBaeTcs HaJIeKaIMMK 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS HH(OpMAIUY;

3) s M ¢ OTPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3[IOPOBBS, HUMEIONINX  HAPYIICHUS
OTIOPHO-/IBUTaTENILHOTO armapara (B TOM YHCJIE C TSDKEIBIMUA HAPYIICHUSIMH JIBUTATEIbHBIX (DyHKITUH
BEPXHUX KOHEUYHOCTEH MU OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- MUChMEHHBIEC 3aJ]aHMs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO CIELHAIU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredyeHrneM I HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHHUI0 00YYaroIIerocs 3a/laHusl MOTYT BBITIOJIHATHCS B YCTHOU hopme.

12. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHH
WHpopMamoHHbIe TEXHOJIOTMH PeaTH3aliy JUCHUIUINHBI BKIIOUAIOT

12.1 IIporpamMHoe oOecriedeHue
1. Omnepaunonnas cucrema: Microsoft Windows 10 Professional. Ilo moammcke mis y4yeOHOTO
nporecca. Ilocmennsis nocrynHas Bepcusi nmporpammbl. Astra Linux Common Edition. JloroBop
Nel73-I'K/19 or 12.11.2019 .
2. bazossrii makeT mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. JJoroBop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas mumensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. beccpounas mumensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounass mumensus. JloroBop Nel06-I'K or 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpeMeHHble mnpoeccHOHANbHBIE 0a3bl JaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI
1. MadopmanmroHHO-CIIpaBOYHAs cHcTeMa (CIpaBOYHO-TIpaBoBasi cucTema) «KOHCYTBTaHT TUTOCH.
Cormamenne Ne HKIT2016/JICB 003 ot 11.01.2016 s wucmonb30BaHUS B yYEOHBIX IIEIISAX
6eccpounoe. OOHOBISETCS pEryisipHO. JIMIEH3UsI Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4yeOHOM
Ipouecce.
2. IIpodeccuonanbupie 6a3pl naHHbIX Ha Maargopme 1C: [lpeanpusitie ¢ JOCTYNHBIMU
koHpurypauusmu  (1C: ERP  Arponpomsiiennsiii komrmieke 2, 1C: ERP Duepreruka, 1C:
Byxrantepust monokosaBona, 1C: Byxrantepust ntunedadbpuku, 1C: Byxranrepus sneBaropa u

koMOuKopMmoBoro 3aBona, 1C: O6menurt, 1C: Pectopan. @pout-oduc). Jlunen3nonHsiit goroBop Ne
H8775 01 17.11.2020 .

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUITHHBI(MOILYJIs)
MaTepHaHBHO-TCXHquCKOG 066CH€‘ICHI/IC JUCHUITIINHBI:
OcHaleHue ayaiuTopuid
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1. YyeOnas ayquropusi /Ui IPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIIIOBBIX
WH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS U MPOMEXYTOUHOU aTTecTauuu. AyauTOpus,
YKOMIUICKTOBAaHHAS CHEIHMAIU3UPOBAHHOM MeOeIbl0 M TEXHHYECKHMMU CpPEACTBaMHU OOydeHUs,
CITy>KaIllMMU JUTsl IPEACTaBICHHUS yueOHOM nH(popManuu O0BIION ayTuTOpun

2. YyeOHas ayquTopus Ui MPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHUHAPCKOTO THIIA, TPYIIIOBBIX
WH/IWBUYAIbHBIX  KOHCYNbTAllMi, TEKYLIEro KOHTPOJAS W  MPOMEXKYTOYHOM  aTTeCTallH
(mpakTHYECKUX 3aHATHUI). AyIUTOPHS, YKOMIJIEKTOBaHHAs CIIEIMATM3UPOBAHHON MeOebIo

3. YueOHast ayauTopusi AJis IPOBEACHUS 3aHATHUI JIEKIIMOHHOTO M CEMMHAPCKOT0 TUIA, TPYIIOBBIX U
WHIMBUIYAIbHbIX  KOHCYNbTAllMH, TEKYLIEro KOHTPOJIS W  IPOMEKYTOYHOM  aTTecTaluH
(J1abopaTOpHBIX 3aHATUN). AyTUTOPHUS, YKOMIUIEKTOBAHHAS CIICIIMAIM3UPOBAHHON MEOEITbIO

4. IlomemnieHne Aasi caMOCTOSTENbHON paboThl.IloMerenne ocHaIEHO KOMIBIOTEPHOM TEXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omernenus a1 XpaHeHUsT U MPO(PHIIAKTHIECKOTO 00CITy)KHBaHUSI y4eOHOTO 000py/I0OBaHUSI.
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