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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

Jucuunnuna «luapaBivka ¥ THAPO-THEBMOINPHUBOJ MalIMH» OTHOCHTCS K 0a30BOil yactu
y4eOHOTO TIJIaHa.

JucuuminHa uzyyaercs Ha 3 Kypce, B 5 ceMecTpe.

N3yuenuto mucuurimael  «lWapaBiuka W TUAPO-TIHEBMOINPUBOJA MAIWH» MPEIIIECTBYET
OCBOEHUE AUCIUIUINH (IPAKTHUK):

MaremaTuka;

du3uka;

Teopernueckass MEXaHUKA;

Xumus.

OcBoeHUE AUCIUIUIMHBI «I'uapaBnuka W TUIPO-TIHEBMOIPUBOA MAIUH»  SIBISIETCS
HEOOX0IMMON OCHOBOM JIJIS MOCIIEAYIOUIETO U3YyUYeHUs AUCUUIUINH (TIPAKTHK):

TemnorexHuka;

JlnarHoCcTHKa ¥ TEXHUYECKOE 00CTyKUBAHUE MAIIIWH;

ABTOMAaTHKA U POOOTOTEXHHKA.

B mpouecce wu3ydyeHHs IOUCHUIUIMHBI CTYAEHT TOTOBUTCS K BHIaM NPOPECCUOHATBHOM
JESATEILHOCTH M pEelIeHUI0 MpodecCHoHaNbHbIX 3a1a4, npeaycMoTpeHHbx @I'OC BO u yueOHBIM
IIJITAHOM.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHMS JUCUMILIHHBI
[Tpornecc n3yueHus! TUCIMIUIMHBI HalpaBJIeH Ha (hOpMUpPOBaHUE KOMIIETEHIIHIA:

- OIIK-1 Cnoco0eH pemiath THUIOBbIE 321a4M NPO(eCcCHOHAIBHOM 1eATETbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTeMATHYeCKHX M eCTeCTBEHHbIX HAyK ¢ NpHMeHeHUueM
UHGOPMANMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHI;

3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpPyEeMble 110 KOMIIETEHIIMM B paMKaxX JUCLUUIUIMHBL, U
WHIUKAaTOPbl OCBOCHUSI KOMIIETEHILINI

- YK-1 Cnocof0eH ocymecTBJSITh NMOUCK, KPUTHYECKUI AHAJIU3 W CHHTe3 HMHPopMaunumu,
NPUMEHSATH CUCTEMHBIH MOAX0 /ISl pellieHUs MOCTABJEHHBIX 3a/1a4

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

- YK-2 Cnoco0en omnpenejsiTb KpPyr 3aJad B paMKax NOCTaBJEHHOH LeJH W BbIOHpaTh
ONTHMAJIbHBIE CIOCO0bI MX pelleHUsl, UCXOsl U3 IeHCTBYIOIIUX MPABOBBLIX HOPM, HMEKOIINXCSH
pecypcoB U OrpaHUYeHUI

3HaHMA, YMEHHS, HABBIKM, (QOPMHUpPYEMblE 110 KOMICTEHIIMM B paMKaxX AWCHMIUIMHBI, H
MHIUKaTOPbI OCBOEHHS KOMITETCHIIUI



4. O0beM TMCHUIUIMHBI U BUAbI YUeOHOM padoThl (04Hast (popma 00yueHus )

Bcero [TaTeiit

Bun yuebHol paboThl 4acoB CEMECTp
KonTakTHas padora (Bcero) 56 56
JlaGopatopHbie 3aHATHSA 36 36
JIeKIIMOHHbBIC 3aHATUS 20 20
CamocTrosiTesibHast padoTa (Bcero) 25 25
Buael npoMe:KyTOYHOM aTTecTalu 27 27
DK3aMeH 27 27
O0mas Tpy10eMKOCTb 4achl 108 108
Oo01masi Tpy10eMKOCTb 3a4eTHbIE

(10703070108 3 3

5. Conepxxanue 1M CUUILTHHBI

TemaTn4yeckoe JiaHupoBaHue (0UYHoOe 00yUeHHeE)
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IIaTeiii cemecTp, Beero 81| 20 36

Paznea 1 I'mapocraruka 21 6 8 7
Tema 1 Bsenenue 3 1 1 1
Tema 2 3akoH ITackans 7 1 4 2
Tema 3 I'mapocrarnueckoe AaBIeHUE Ha MIIOCKHUE (QUTYPHI 5 2 1 2
Tema 4 3akoH Apxumena 6 2 2 2
Pa3znen 2 I'maponnnamuka 38 8 17| 13
Tema 5 YpaBHeHUE HEPA3PBIBHOCTH, YpaBHEHUE bepHymin 9 2 4 3
Tema 6 PesxxnMbl ABUKEHUS PEabHOU KUJIKOCTH 9 1 6 2
Tema 7 Hcteuenne )XUIKOCTH Yepe3 OTBEPCTUS U HACAKU 7 1 4 2
Tema 8 Tpy6omnpoBoasl. OCHOBHI pacuera 6 2 1 3
Tema 9 Oc00EHHOCTH C.-X. BOIOCHAOXKEHUA 7 2 2 3
Pa3znen 3 I'uapaBianyeckre MalIMHBI 22 6 11 5
Tema 10 HacocHrble cTannmun 5 2 2 1
Tema 11 ['uppaBnryeckue MalvHbI 12 2 8 2
Tema 12 I'unponpuson 5 2 1 2

Ha npomexyTouHy0 aTTecTalnio OTBOAUTCS 27 4acoB.

Coaep:xkanue TUCHHUIIMHBI (O4HOE 00yUeHHe)




Homep tembr  |CopepixaHue TeMbl

Uctopuueckas cnpaBka. PU3nyueckrue CBOMCTBA )KUIKOCTH. [ uapocTaTuka.
Tema 1 I'unpocrarnueckoe gaBiaeHue U ero cBoicTBa. OCHOBHOE YpaBHEHUE
TUAPOCTATUKH.

3akoHn [Tackains. [Tse30MeTpruyeckas BHICOTA, CIIOCOOBI H3MEPEHUS JaBICHUS.
[ToreHnuanpHas SHEPTUS KUAKOCTH, HAMOPHI. [ UapaBIudYeCcKrue MaIIUHBI.

Tema 2 .
JL.P. Nel ®usnueckue cBOWCTBA KUAKOCTU. [Ipubopsl 11 n3MepeHus
U30BITOYHOTO AaBJICHUS U BakyyMa. [IpoBepka MaHoMeTpa.

Tena 3 I'uapocraTnueckoe AaBIeHNUE Ha IUIOCKKUE (UTYPHI, Pa3TUYHbIE CIIyYau JIaBICHUS.

I'mppocrarnueckuii napagokc. /laBneHue Ha KpUBOJIMHEWHBIEC TIOBEPXHOCTH.

3akon Apxumena. [InaBanue ten. OCTOWYMBOCTD IMJIABAIOIIUX TE.
Tema 4 OTHOCHUTENBHOE PAaBHOBECUE KUAKOCTH. [ MIpouHAMUKA, OCHOBHbBIE TTOHSITHSL.
l'unpaBandeckue 3MeMeHThI TOTOKA.

YpaBHEeHUE HEPAZPHIBHOCTH JI SJIEMEHTAPHON CTPYUKHU U MOTOKA KUJKOCTH.
VYpaBHenue bepHyinu 11 3ieMeHTapHOM CTPYHKH UACaTbHON KUJIKOCTH,

Tema 5 peabHOM )KUAKOCTU. YpaBHEHUE bepHYM 11 MOTOKA peaibHOM )KUAKOCTH, €r0
rpaduueckoe n3obpaxxenue. [Ipaktuueckoe npuMeHeHue ypaBHeHus: bepuymim.
JI.P. Ne6 VccrnenoBanue ABMKEHUS KUAKOCTH B TPyOe IEPEMEHHOTO CEUCHUS.

Uucno Peitnonbaca. MectHbie motepu Hanopa. [lotepu sHepruu no ajivHe.
JL.P. Ne2 VccnenoBaHue pexuMOB TEUCHHS )KUIKOCTH.

JI.P. Ne3 M3ydenue noteph Harmopa 1o JIMHE U ornpeaesieHne kodhduimnenTa
TUIPABIMYECKOTO TPEHHSI IPU YCTAHOBUBIIEMCS IBUKEHUH KUIKOCTH.

JL.P. Ne5 Onpenenenue k03 GuIMeHTOB MECTHBIX CONTPOTUBIICHUN MTPH
YCTaHOBUBILIEMCS TypOYJI€HTHOM HallOPHOM JBUKEHHUU KHUIKOCTH.

Tema 6

Paznuunsle cinyyau ucredenus. Mcreuenue mpu nepeMeHHOM Harope.
Tema 7 JI.P. Ne4 13yuenue ucTedeHust )KUAKOCTH Y€PE3 OTBEPCTHE B TOHKOM CTEHKE U
HACaJKU [IpU TOCTOSTHHOM HaIope.

PacueT kopoTkux TpyOOnpoBoAoB 1 CH(POHOB. PacueT CIOXKHBIX TPyOOIIPOBOIOB.

Tema 8
TynukoBbie 1 KosbIleBbIe ceTH. C.-X. BOIOCHA0KECHHE.

Tema 9 Bunpr norpeduteneit, HOpMbI oTpeOiaeHUs Bobl. TpeOGoBaHUs K Ka4eCTBY BOJIBI.
Knaccudukarus, mpon3BoauTeIbHOCTS U MOTHBIN Hanop. OnpeencHue

Tenta 10 peryaupyrouiei eMkocty, rpadguku Bogonorpednenus. OcoOeHHOCTH pacyeTa

KOJIBLIEBOM CETH BOIOCHAOKEHHUS.
JI.P. Ne7 Onpenenenue pacxofa *HJIKOCTU Pa3IUUYHBIMU CIIOCOOAMH.

Knaccudukarus. Leatpobexnbie Hacockl. OCHOBHOE ypaBHEHHE. BricoTa
BCachIBaHMs, HarHeTaHus. KaButanus. XapakTepuCTUKH HEHTPOOESKHBIX HACOCOB.
Pabora Hacoca Ha TpyOompoBoj. Pabouas Touka. [TapannensHas u
nociuenoBarenbHas pabora HacocoB.IIpornennepHsie, BUXpEBbIE, TOPIIHEBbIC
Tema 11 Hacockl. ['paduku momauu MopuIHEBbBIX HACOCOB. BO3MyIIHbIE KOIAKH.
I'maporapansl, 3pnudThl, pOTALlMOHHBIE BOJOIIOIbEMHUKH.

JI.P. Ne8 McnipITanus HEHTPOOESKHOTO HAacoca.

JI.P. Ne9 ITapannensHoe U IOCIIEN0BATENBHOE COEUHEHNE HACOCOB.

JI.P. Ne10 DHepreTuueckre UCTIBITaHUS [IEHTPOOEKHOTO BEHTHIIATOPA.

O6mme ceenenus. Knaccudukarus rugaponpuogoB. OOBEMHBIN THIPOTPUBOI —

Tema 12 o
Ha3HaYeHUE, IPUHIIUI ICHCTBUS, CXEMBI.

6. IlepeueHb Yy4eOHO-METOAUYECKOr0 oOOecredYeHUsi IJA CAMOCTOSTEJbHOH PadoThI
00y4yaromuxcs o AMCUUNInHe (MOIYJII0)

Jlureparypa st caMOCTOSATEJIbHOM PadoThI CTY1€HTOB

1. Manumkua H. A. ['uapaBnuka U cenbCKOXO3SHCTBEHHOE BOMOCHAOXKEeHHE: y4eO. mocodue ass
BYy30B, - Mocksa: Arponpomuszar, 1990. - 351 c. (147 3k3.)



2. Bacunpuenko M. 1O. T'ugpaBnuka. ['maponunamuka [D€KTpOHHBIA pecypc]: METOIUYECKHUE
yKa3aHHsI 10 BBIMOJHEHHUIO J1a0OpaToOpHBIX padoT IJsl CTYIEHTOB, OOYYArOIIMXCS 10 HAIpPaBJICHUIO
MOATOTOBKH «ArpouHkeHepus» (kBanupukanus - O6akanasp), - Mokesck: PUO Ibxkesckas ['CXA,
2017. -45c. - Pexum gocrtyna: http://portal.udsau.ru/index.php?q=docs&download=1&id=19869

3. Hcaes A. II, Ceprees b. M., Hdunyp B. A. T'ugpaBimuka u TIHApOMEXaHU3ALMS
CEJIbCKOXO3SIMCTBEHHBIX MpoIieccoB: - MockBa: Arponpomusaar, 1990. - 400 c. (168 3k3.)

Bonpoch! u 3a5aHuA 1J1s1 cCAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
Isarbiii cemecTp (25 4.)
Bun CPC: Pabora ¢ pekoMmenayeMoit mutepatypsl (10 4.)

CamocTrosTeTbHOE HM3y4YEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM IMpernojaBaTeieM OCHOBHOM H
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.

Bun CPC: PacuetHo-rpadudeckue padboTsl (BoimosiHeHHE) (15 9.)

CpencTBo NpoBEPKH YMEHHUI NPUMEHATH MOJTYUEHHBIE 3HAHUS 110 3apaHee ONPEIEIIEHHON METOIUKE
JUIsl peleHus 3a1a4 WK 3aJaHUN 110 MOIYJIX0 UJIU AUCLIUIUIMHE B LIEJIOM.

7. TeMaTHKa KypCOBBIX padoT(MPOEKTOB)
KypcoBbie paGoTbl (IpOEKTHI) IO TUCHIUTLINHE HE TTPETyCMOTPEHBI.

8. ®oHI O1IEHOYHBIX CPEICTB AJIA TEKYILEero KOHTPOJISA M MPOMEKYTOUHON aTTeCcTAluMN
8.1. Komnerenuuu u 3ransl pOpMHUpPOBaAHHS

Konpl komnieTeHIui Oranbl GOPMHUPOBAHUS
Kypec, dopma Pazgensl nuCHUNIINHBL
CeMeCTp | KOHTpPOJIs
OIIK-1 3 kype, Ok3amen |Paspen 1:
I'uppocraruxka.
IIsTe1i
CEMECTp
YK-1 3 kype, Ok3amen |Pasnmen 2:
I'mppoannamuka.
IIsTe1i
CEMECTp
YK-2 3 kype, Ok3amen |Pasnen 3:
l'unpaBanyeckue MalvHBbIL.
IIsTe1i
CEMECTp

8.2. Iloka3aTeiu M KPUTEPUHN OLICHUBAHUS KOMIETEHINH, IIKAJIbI OLlEHUBAHUS

B pamkax wu3ydyaeMOd JUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMIICTCHITUSMU

I1oBBIIICHHBIN YPOBEHbB:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBIISCTCS OCHOBOW g (hOpMUPOBAHUS
KOMIETEeHITH, cooTBeTcTByIomUX TpeboBanmsiMm PI'OC. ObGywaromuecss COCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX MCTOYHHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYyaIUAX.

ba3oBblii ypoBEHb:
OOyuaromuecs MPOASMOHCTPUPOBAINA PE3yIbTaThl HA yYPOBHE OCO3HAHHOTO BIIAJCHUS 3HAHUSMHU,
yMEHHsIMH, HaBbikamMu. OOydJaromuecss CHOCOOHBI aHAIM3UPOBATh, NPOBOJUTH CpPaBHEHUE U
000CHOBaHKE BEIOOPA METOIOB PEIICHUS 3aJaHUI B MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIHSIX.

[ToporoBblii ypoBEHb:



JIOCTUTHYTHI ypOBEHb OIICHKH PE3YyJIbTaToB OOYUYCHMs IOKa3bIBAET, YTO OOydaroluecs: 00JaaiaioT
HE0OXOIMMOM CUCTEMOM 3HAHUI U BIQ/ICIOT HEKOTOPHIMH YMEHUAMU 10 aucturuinHe. OOyyaronuecs
CMOCOOHBI TMOHMMAaTh W HWHTEPIPETHPOBATH OCBOCHHYIO HH(OPMAIMIO, YTO SIBISETCS OCHOBOMU
yCHeurHoro (popMupoBaHus yMEHUI U HABBIKOB ISl PELICHUS PAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4.
YpoBEeHBb HUXKE IIOPOTOBOIO:

PesynbraTtel 0OydeHUs CBUIETEIBCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHHUIUIMHE. JlomylIeHHbIe OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUMN 10 JUCIUIUINHE.

YpoBeHb [IIxana oneHUBaHUA I IPOMEKYTOUHON
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbILIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyJIOBIIETBOPUTENIHHO)  |HE 3aYTCHO

Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCIUILTHHE

Ornenka OTIHYHO:
[TomHoTa 3HaHWIA: ypOBEHb 3HAaHWUN B O0BEME, COOTBETCTBYIOIIEM IIporpaMMe MOATOTOBKH, 0Oe3
OLINOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
OTAENIbHBIMH HECYIIECTBEHHBIMU HEJI0UeTaMH, BHITIOJTHEHBI BCE 3aJJaHUS B IIOJTHOM 00beMe.
Hannuve HaBbIKkOB (BIaJ€HHE OIBITOM): MPOAEMOHCTPUPOBAHBI HABBIKM MpPHU  PEIICHUU
HECTaHIAPTHBIX 3a/1a4 0e3 OMTMOOK M HEI0UYETOB.
XapakTepucTuka cpoOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAHHOCTH KOMITETEHIMH TTOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3aHaHWM, YMEHUH, HAaBBIKOB U MOTHBAlLlMU B MOJHOM Mepe JOCTAaTOYHO JJISl PEIICHUS
CIIOKHBIX TTPAKTHUYECKHX (TTpodeccuoHaNbHBIX) 3a/ad.
YpoBeHb CHOPMUPOBAHHOCTH KOMIICTCHITHI: BEICOKHH.

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIHUOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMU, BBITIOJIHEHBI BCE 3a/1aHUS B TOJTHOM 00beMe, HEKOTOPhIE ¢ HEI0UeTaMu.
Hanuuve HaBbIKOB (BNIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAHbI 0a30BbIe HABBIKUM IPU PEIICHUU
CTaHJAPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpoOpMHUPOBAHHOCTH KOMITETECHITANA:
- c(OopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, yYMEHMH, HAaBHIKOB M MOTHBAllMM B II€JIOM JOCTATOYHO [UISl pPELICHUS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUIN: CPEITHUM.

OueHka YI0BIE€TBOPUTENBHO:



[TonHOTa 3HAHMI: MMHUMAJIBHO JIOITYCTUMBIA YPOBEHb 3HAHUH, TOMYIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuyne ymeHuil: npogeMOHCTpUPOBAaHBl OCHOBHBIE YMEHHSI, PELIICHBI TUTIOBBIC 3a/1a4U C HETPYObIMH
omrOKaMu, BBITIONHEHBI BCE 3a/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hanuune HaBBIKOB (BNaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HA0Op HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEJOYETAMU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIMU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO /I DPEIICHMS IMPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a4a4, HO TpeOyeTcs MJONOJHUTENbHAS TpPAKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
YpoBeHb C(HOPMUPOBAHHOCTU KOMIIETCHIIUN: HUKE CPEIHETO.

Ouenka HeynoBneTBopUTENIbHO:
[TonHOTa 3HAHUI: YpOBEHb 3HAHUH HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IpyOble OITMOKH.
Hanuyune ymeHwii: npu pelieHUud CTaHAAPTHBIX 3a1a4 HE IMPOJAEMOHCTPUPOBAHBI OCHOBHBIC YMEHUS,
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;
-  UMEIIIUXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUI1 pELICHUs IPAKTHYECKUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUNA: HUZKHIA.

Orneuka He 3aureno:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAaHUA, UMEITH MECTO TPYObIe ONTHOKH.
Hanuuue ymenwmii: npu pemieHuu CTaHAAPTHBIX 3a/1a4 HE MPOJEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS,
HMMeEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO IPYOBIEC OIITHOKH.
XapakTepuctuka c(hOpMUPOBAHHOCTH KOMIIETEHLINH:
- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;
-  UMEIOIIMXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUII pELICHUs IPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a/1a4.
VYpoBeHb cHhOPMHUPOBAHHOCTH KOMIIETEHIIUNA: HU3KHIA.

OrneHka 3a4TeHO:
IlonHora 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOXEH JOIIyCK
MHOKECTBA HETPyOBIX OIMIMOOK.
Hanmnuue ymenuii: ymeHnusi cOpMUPOBaHBl HE HIDKE JEMOHCTPALMM OCHOBHBIX YMEHUH, pEIICHUS
TUTIOBBIX 33724 ¢ HErpyObIMH OIIMOKAaMHU, BHITIOJTHEHBI BCE 3a/IaHUS, HO HE B TIOJTHOM 00bEeMe.
Hannuave HaBBIKOB (BIAJCHHUE OMBITOM): KAK MUHUMYM UMEETCS] MUHUMAJIbHBI HAOOp HABBIKOB IS
pelieHust CTaHJapTHBIX 3a7a4 C HEKOTOPBIMU HEA0YETaMHU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHIIUH:
- copMHPOBAHHOCTH KOMITETEHIINHM HE HUKE MUHUMATBHBIX TPEOOBAHUH;
- UMCIOUIMXCS 3HAHWM, YMEHUMN, HABBIKOB KAK MUHUMYM JIOCTATOYHO JUIsI PEUICHUS MPAKTUYECKUX
(mpodeccuoHanbHBIX) 3a7a4, BO3MOXXHO TPeOyeTcsi IOIMONHUTENbHAS MPAKTUKA MO OONBITMHCTBY
MPaKTUYECKUX 3a1a4.
YpoBeHb c(HhOPMUPOBAHHOCTU KOMIIETCHIINI: MUHUMATBHBIA YPOBEHDb HUXKE CPEITHETO.

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEro KOHTPOJIS
Paznen 1: 'mapocratuka
OIIK-1 Crioco6eH pemarh TUIOBBIE 3a/1a4d PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaTeMaTH4YeCKUX HM  CCTECTBEHHBIX  HAyK C  [PUMCHEHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;
1. OcHoBHBIE (u3HUecKUe  CBOMCTBA KHUAKOCTH. [Ipubopbl M cmocoObl W3MepeHus
THAPOCTATHYECKOTO NaBiieHus. [Ibe3omMeTpuueckuii U ruapocTaTuaeckuii Hamop. Padc; Pu30; Praxk.



2. T'mapocraruueckoe naBiieHHE M €ro cBoiicTBa. OCHOBHOE YypaBHEHUE TUIPOCTATHKHU.
HOCTpOGHI/Ie BHIOpr I‘I/II[pOCTaTI/I‘-IeCKOI‘O JOAaBJICHUA Ha BepTI/IKaJIBHYIO 158 HaKJIOHHYIO HJIOCKyK)
MMOBEPXHOCTb.

3. AHAIUTHYECKOE HAXOXKJACHUE CHIIBI JJABJICHUS KUIKOCTH Ha TJIOCKYIO MMOBEPXHOCTh. LIeHTp
JaBiieHus. [ mapocraTnyeckuii mapamokc.

4. OmnpeneneHue CHIbl W30BITOYHOTO THUAPOCTATHUYECKOTO IABJICHHUS Ha KPUBOJIMHEHHYIO
MTOBEPXHOCTb.

5. BeprukanbHbli HWIMHAPUYECKHN  pe3epByap paauycom R=1 M, 3aKpbIThIi
noyryc(hepuuecKuMU THUIIAMU, 3anojiHeH Bojou. JlnvHa munmuaapudeckoit yactu L=5 m. [Tokazanue
manomeTpa PM=50 kIla. Onpenenuts ycunus, AEUCTBYIOIKME HA OONTHI BEPXHETO M HIDKHETO JHUII.
Becom muumn nperedpedsp.
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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 TPOCOB 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
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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
nasieHus B Toukax K u M.
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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
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Paznen 2: 'maponunamuka
VYK-1 CnocobeH ocymecTBIsITh MOMCK, KPUTUYECKUI aHallu3 U CUHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs MOCTaBICHHBIX 3a]a4
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1. Buapl JBUXKEHMS HKMIKOCTH. YCTaHOBMBILEECS, HEYCTAaHOBUBILIEECS, HAIOPHOE,
Oe3HanopHoe JBUkeHue. ['unpasnuueckuil paauyc. Pacxon u cpenHss CKOpOCTh MOTOKa. YpaBHEHHE
HEpa3pbIBHOCTHU.

2. WpeanpHas >XUAKOCTh. YpaBHEHHE bepHymum i CTpyHKHM HACATBHOW KUIKOCTH.
dusnuecKkuii CMBICH U Tpadudeckoe n300pakeHHe.

3. VYpaBHeHue bepHymnu 1 yCTAaHOBHMBUIIETOCS JBM)KCHHUS TMOTOKA PEAJTbHOU >KUIKOCTH.
dusznueckuii  CMBICH, TpaduyecKoe H300paKEeHUE, TECOMETPUUECKUH, IHhE30OMETPHUCCKUNA |
TUJIPaBINYECKUNA YKIIOH.

4. JIBa pexuma IBUXKEHUS BSI3KOU xuaAKocTH. Uncino Re 1 ero kputuueckue 3Ha4eHUsL.

5. [Motepu mo mymmne. Koaddumment ruapasmmueckoro Tpeaus lu  1=f(Re u D).

6. Metonuka pacueTta IIUHHBIX TpyOonpoBoaoB. Koaddumment pacxona.

7. MecTHble TOTEpPU HHEPrUU MpPU JBWKEHUU KUIKOCTH. ONBITHOE W TEOPETUUYECKOE
oTpe/ieTICHHE X.

8. Knmaccudukanus orepctuii. MicteueHne UAKOCTH Yepe3 OTBEPCTHE B TOHKOM CTCHKE.

9. Ucteuenue XUAKOCTU YEPE3 3aTOTIEHHOE OTBEPCTHE.

10. Pacuer cudoHoB.

11. Knaccudukanus Hacamgok. [uapaBindeckuil pacdeT BHEIIHEro IMJIMHAPHYECKOTO
HacajKa.

12. Knaccuduxanus Tpy6orpoBooB. OCHOBHBIE pacueTHbBIE (POPMYIIBI.

13. Pacder MIMHHBIX TpPYOONPOBOIOB, COCAWHEHHBIX MEXAY COO0OH TMapauiebHO U
MOCJIEIOBATENBHO.

14. OcobGenHoctu c/X BomocHaOxeHus. Pacuer TpyOompoBojga ¢ paBHOMEPHOW pa3madeit 1mo
mmne (Qrm).

15. TlpuHIUTT TEXHUKO-DPKOHOMHUYECKOTO pacdeTra CHCTeMbl BomocHaOxkeHus. OmpenerncHue
BBICOTHI 1 EMKOCTH 0aKa BOJIOHATIOPHOM OAallrHu.

16. Bona momaercst u3 6aka A aBTOMaTM4eCcKOW BOJOKAYKH B OTKPBITHIN BepxHUH Oak B mo
TpyOomnpoBoay mmHOU 1=20 M, nuamerpom d=100 mm. [IpeBbiieHue ypoBHs Boabl B Oake B Haj
ypoBHeM Boabl B Oake A — H=6 m. Ompemenutb pacxox Q B TpyOompoBome, €Clv MaHOMET]P
nmokasbiBaeT napieHne PmM=1 krc/cm2. nmpuHATh K03(hGUIIMEHTH MECTHBIX CONpOoTHBIICHHM: EBX=0,5;
Enos=0,15; EBpIx=0,6; Exkp=4. Koaddunment ruapasimmueckoro TpeHus: A=0,022.

17. Hopumens auamerpom D=0,1 M aBUKETCS paBHOMEPHO BHU3 B LIUWJIMHJIPE, MMOAaBasi BOAY B
OTKPBITBIN pe3epByap ¢ MOCTOSHHBIM ypoBHeM. J[mameTp TpybompoBoma d=10 MM, ero miauHa 1=5 M.
Korna mopiuiens HaxoauTcs HUXKE YPOBHS KHUAKOCTH B pe3epByape Ha H=5 M, morpeOHas s ero
nepementieHus cuia paBHa F=50 krc. Onpeaenuts CKOpOCTh MOPIIHS M PacXo1 BOABI B TPYOOTIPOBOJIE.
[TocTtponTh HamopHyI0 H THE3OMETPHUCCKYIO JHUHUU s TpybompoBoga. Koadduiment
ruapasandeckoro TpeHus: npuHath A=0,03. Koaddumuent conporusnenus Bxoaa B Tpyody Ex=0,5.
Koaddunment conporuBienus Bpixoaa B pe3epByap EBbix=1,0.

12
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18. Onpenenuth naBlIeHHE HA BXOJAE B IIECTEPEHUYATHI HACOC CHUCTEMbI CMa3KH, NOJAIOLIUIM
pacxoxg Q=1 n/c MamMHHOTO Macla C yaenbHbIM Becom yM=8,8 kH/M3. BxomHoe cedeHume Hacoca
pacToiIOKEeHO HHUXKE CBOOOJHOW TMOBEPXHOCTH JKHUAKOCTH B Macimobake Ha h=1 ™. JlnuHa
BCAChIBAIONIETO TpyOompoBoaa 1=5 M, aumamerp d=35 MM, IIEpPOXOBAaTOCTh CTEHOK TPYyOOIpoOBOIa
A=0,1 mm. Kunematnueckuit ko3pdunment Bszkoctu macna v=2 cm2/c, KO3PPHUIUEHTH MECTHBIX

conporunenuit Ec=4, Emos=0,3.
Parm=98,1 kIla=1 kr/cMm2.

J/

19. Tlo TpyOe MOCTOSIHHOTO CEYECHHsI M3 3aKPBITOTO pe3epByapa BOAa BBHITEKAET B arMochepy
non, HarmopoMm H. Ha cBoOOmHO# MOBEpXHOCTH B pe3epByape co3laHo M30bITOuHOE naBieHue Pm. Ha
cepenuHe IUTMHBI TpyOb! ycTanoBneH kpad K. Onpenenuts ckopocTh U pacxof. [locTpouTts HamopHYO
U be3oMeTpudeckyro muauu. H=4 m; Exp=5; PM=0,4 krc/cm2; Ex=0,5; [=40m; A=0,03. d=40 mwm;

2
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20. Bona cnuBaercs u3 6aka A B 6ak B mo TpybompoBony muamerpom d=80 MM M AIWHOM
=20 m. U3 Gaka B Boma BbITekaeTr B arMocepy uepe3 BHEIIHWM MMJIMHIPUYCCKUA HACaJIOK
muamerpom d1=60 mm (u=0,82). Kosddurment rumpasnudeckoro tpeHuss A=0,03, korddunmueHTs!
MECTHBIX CONMpOTHBIeHUN BeHTW IS EB=4, moBopora En=0,3. Onpenenuth kakoi Hamop H HykHO
nmozIep>KUBaTh B 6ake A, uToObI ypoBeHb B Oake B Haxomwics Ha BeicoTe h=1,5 m.
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21. Hamonnenue OacceiiHa W3 MarucTpajd C 3aJaHHBIM JaBieHueM Pwm=2,5 krc/cm2
MPOU3BOJUTCA IO TOPU3OHTAIBHON TpyOe, cHaOxeHHOM BeHTHieM (EB=4) u orBogoMm (Em=0,3).
Omnpenenuth nuamMeTp TpyOONpPOBOAA, KOTOPBIA oOecreuuT HamojHeHue OacceiiHa oobemom W=36
M3 3a Bpems t=30 muH. [Totepssmu no anune npeHedpeus. y=9810 H/m3.

22. U3 Gaka, B KOTOpPOM TOAJEPKHUBAETCS MOCTOSHHBINA ypoBeHb H=5M, Boma BBITEKaeT 1o
TOPU3OHTANBHON cTalbHOU TpyOe (mmmHou =100 M, nuamerpom d=100MM, ¢ TONIIMHON CTEHKH S5
MM, k03(ddurment rugpasianyeckoro tpenus A=0,03). Ha xonme TpyObl numeercst 3aaBuxka (E=5).
Omnpenenuth BHICOTY h MOTHATHA BOIBI B MbE30METPE, YCTAHOBICHHOM IOCEpeAnHE TPYyOBl, €ciu
3aJIBIXKKY 3aKpbITh B TeueHue 0,5 cexyHasl. [Ipunsats ans Boas! miotHocth p=1000 kr/m3, Momyns
ynpyrocta EB=2 I'Tla. {nsa ctanu Ect=200 I'Tla.
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23. Bona (rutotHOCTH p=1000 Kr/™M3) MOmaeTcss B OTKPBITHIN BEPXHHUI OaK MO BEPTUKATHHOU
TpyOe (d=25 mm; 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 BeHTW I EB=9. TpyOy cumTarh rUAPaBINYECKH TIIAIKON. YUecTh COMPOTUBICHUS Ha
BXOJI€ B TPyOy M Ha BBIXOJIE M3 Hee. BA3koCTh mpoTeKaromie sxuakoctu v = 1+10-6 m2/c

24. Ha TtpybOompoBome, NHTaeMOM OT BOJOHAMOPHOW OamiHu, Yy4yacTok 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;
7ZB=14 m; ZC=12 m. CBobonHsbIi xo3siicTBeHHBINH Harmop hCB=10 M. [TocTpouTh Mbe30METPUIECCKYIO
JIMHUIO U OTIPEeTUTh HEOOXOAUMYIO BHICOTY BOJOHAMOPHOM OamrHu hb.

=
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25. Bona no tpy6e T momamaer B Oak A B xonmmuuectBe Q=10 n/c. [lanee 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
pesepByapax, a Takxke yposeHb H B pe3epByape b.
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26. Jlns aBTOMaTHYECKOW MEpPEKayKH BOABI M3 BEPXHErO BOJOEMAa B HUKHUM yCTaHOBJICHA
TpyOa mmuHoit L=40 m u auamerpom d=150 Mmm. OnpenenuTs pacxod U BaKyyM B CEYCHHH a-a, €CIIH
Pa3HOCTh YPOBHEH B BepXHEM BojmoeMe 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 cHaOkeH
ceTkoi Oe3 kmamana (§c=3), mumeeT nBa koyieHa ¢ yrioMm 90° (Ek=0,2). AGcomoTHAs MEPOX0Ba-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 TOCTOSSHHBIMU W30BITOYHOE JIaBIICHHE
Pm=0,05 MIla u ypoBeHb Boabl H=5 M, MpoUCXOIUT OJHOBPEMEHHOE UCTEUEHUE Yepe3 TPyOOrpoBOI
B arMocdepy U uepe3 HWIMHAPUYECKUI HacagoK B pe3epByap B, rie momaepkuBaeTcsi MOCTOSIHHBIN
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.
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Paznen 3: 'mapaBianyeckue MamnHbl

YK-2 CnocoGeH onpenensTh Kpyr 3a7ad B paMKax MOCTAaBICHHOW 1IEIH U BEIOMPATh ONTHUMAIIbHBIC
CrocoObl WX pEeIIeHHs, HCXOAsS W3 JEHCTBYIOIIMX MPAaBOBBIX HOPM, HMEIOIIMXCS PECypCcOB H
OTpaHUYCHUM

1. Knaccudukanus HacocoB. OCHOBHBIC TEPMHUHBI M OIIPENICTICHUSI B TEOPUU HACOCOB. BBIBOI
dhopmyIbl Hamopa.

2. [lpunnmn nercTBus ¥ KiacCUpUKAIKS IIEHTPOOSKHBIX HACOCOB.

3. Koncrpykmunm 1eHTpoOekHBIX HacocoB. (OCHOBHBIE HEUCIPABHOCTH B  pabore
[IEHTPOOEIKHBIX HACOCOB.

4. Xapakrepuctuka TpyOompoBona. PabGora meHTpoOexkHOro Hacoca Ha TpyOOmpoBoje.
Crioco0Os1 perynupoBanus Q u H.

5. TapanmnensHas ¥ THocienoBaTenbHas padoTa LEHTPOOEKHBIX HACOCOB Ha TPYOOIPOBOJ.
Bri6op mapku Hacoca.

6. HeycroitunBas o06macTh pabOThI IIEHTPOOEKHOTO Hacoca. BricoTa BcachIBaHUS U SIBJICHHE
KaBUTAIHH.

7. XapakTtep MoJa4yu KUAKOCTU MOPIIHEBBIMU HacocaMu. I paduku 3aBUCUMOCTH MOJA4YH OT
yIJia TOBOPOTA KPUBOIIIHUIIA.

8. Kitaccudukanus auaamudeckux HacocoB. Hacocw! Tpenus. [Ipunuun neiicteus spiaudra.

9. Potopubie Hacochl. KoHCTpyKkiusa u npuHuun aericteus. Onpeaenenue Q mecTtepeHyaToro
Hacoca.

10. Knaccudukanus HacocHeix cranmuii. Onpenenenue Q m H. Hacocnoit cranmuum [ u 11
noabema.

11. I'mpponpusoa. [IpuHIUI EelCTBUA, TOCTOMHCTBA U HEAOCTATKH.

12. BceaceiBaromuii TpyOompoBo Hacoca uMmeeT MnuHy 1=5 M u nuamerp d=32 mm. Bricota
BcacwkiBanus Hacoca h=0,8 M, armocdeproe napnenne Parm=100 xIla. Hacoc momaer munepagbHOe
macio mpu pacxoge Q=50 n/mun (v=0,01 cm2/cex, p=890 xr/m3). KoadduumeHtsr mecTHBIX
conporusieHuii: Emrmoopota=0,1; &entwna=4,5; Epunbrpa=10. Onpenenuts aOCOMIOTHOE
nasienue P2 wa BXoje B Hacoc.
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13. Hacoc c 3amanHoii mpu n=1600 006/MMH XapaKTepHUCTUKOW MEpEeKauuBaeT BOILY W3
pesepByapa ¢ oTMeTKol V 5 M B pesepByap ¢ oTMeTKoii V 16 M. Beachiaromuii TpyGompoBoI HMeeT
muametp d1=75 mM, anuny 11=10 M, ko3ddunueHT nmorepb Ha MeCTHBIE CONMPOTHBICHUA XE1=2,
ko3¢ ¢urment A1=0,025. Harnerarensusiii Tpy6orpoBon d2=75 mm; 12=30 m; £E2=12; A2=0,025 (T.c.
muametrpbl d U K03 UIMEHTHI TOTEPh A JUIS BCACHIBAIOIICH W HArHETATEIbHOW JIMHUW PAaBHBI).

Omnpenenuts napameTpsl Hacoca: nogauy Q, narop H, KIT/I 1 MomHOCTS.

Cooppsit rpaden: nomelk O-H macocon raom K mpero=2900 of
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14. Onpenenuth pacxon OeH3nHA yepe3 xkukiep K kaporoparopa auamerpom d=1,2 MM, ecin
ko3¢ dunment pacxoma xkukiepa pu=0,8. ComnporuBieHueMm OeH30TpyOkH mpeHeOpeub. JaBieHue B
MOTUTABKOBOM Kamepe atmocdepHoe. Paspexxenue (Bakyym) B ropioBuHe nuddyzopa PBak=18 xlla.
[TnotHOCTH GeH3uHa P6=750 KI/™M3.
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15. OmpenenuTh MakCUMalbHYIO BEJIMYMHY BBICOTHI BCachlBaHHMs hBC, ecim mojadya Hacoca
Q=1 n/cex, mmmHa BcackiBawolero Ttpyobompoona 1=4 Mm; amamerp d=25 mm, koddduuueHt
CONIPOTHUBICHUA BXOoAHOro ¢uibTpa &P=5; Koapduumuent 1raBHoro mnosopora Emn=0,4;

ko3¢ ¢purment A=0,03. MakcuManabHO JOIMyCTUMBINA BakyyM miepes BxozoM B Hacoc Pak=0,08 MIla.
v=9810 H/m3.
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16. Beibparb MapKy Hacoca, 00eCIeurBaloIIero 3anojHeHne pe3epByapa oobeMom W=4 M3 3a
Bpems t=3,5 MHH, eclH reoMeTpuyeckas BbicoTa mogbeMa Hr=10 M, amuHa BcachlBarolied JTWHUU
IBc=10 M, nuamerp dBc=100 mm, koapdunuent A=0,02, moTepu Ha MECTHBIE CONIPOTUBIICHUS PABHBI
15% ot motepp mo juymHe. Jnuaa HaraerarenbHol nuHUM [H=550 M, da=100 MM, A=0,02. MecTHbBIC
norepu hM=20% or hl.

=
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8.4. Bonpochl MpOMeKYTOYHOM aTTecTaluu
IsaTeiii cemecTp (Ax3amen, OIIK-1, YK-1, YK-2)
1. OcHoBHBIE (DU3UYECKHE cBoiicTBa KUAKOCTH. Ilpubopbl ®  CMOCOOBI  WM3MEpPEHHS
THAPOCTATHYECKOTO NaBieHus. [Ibe3oMeTpuueckuii U ruapocTaTuaeckuii Hamop. Padc; Pu30; Praxk.

2. 'mapocTaTtnyeckoe IaBjieHUE U ero cBoiictBa. OCHOBHOE ypaBHEHUE ruapocTaTtuku. [loctpoenue
SMIOPBI THIPOCTATUYECKOTO JIaBJICHHS Ha BEPTUKAIBbHYIO U HAKIOHHYIO TNIOCKYIO TTIOBEPXHOCTb.

3. AHanUTHYECKOE HAXOXKJCHWE CHJIBI JABIICHUS J>KHJIKOCTH Ha TUIOCKYIO TOBEpPXHOCTh. LleHTp
JaBiieHus. [ mapocraTnyeckuii mapamokc.

4. OmnpeneneHre Cuibl H30BITOYHOTO THAPOCTATUYECKOTO JIABJCHHS Ha KPHUBOJIMHEHHYIO
MOBEPXHOCTb.

5. Buael nBWKeHUs >XKUIKOCTH. YCTAaHOBHBIIIEECS, HEYCTAaHOBHMBIIEECS, HANOpHOE, OE3HANOpHOE

NBWOKeHUE. ['mapaBnuueckuid paauyc. Pacxoq uW cpenHsisi CKOPOCTh IOTOKAa. YpaBHEHHE
HEPa3pbIBHOCTH.

6. UneanbHas XUAKOCTb. YpaBHEHHE bepHymin ans cTpyMku HMIeadbHOW KUAKOCTH. PuU3nyecKuid
CMBICII ¥ TpaudecKoe U300pakeHue.

7. VYpaBHeHue bepHymum Ui YCTAHOBUBILETOCS JBH)KEHUS IIOTOKAa PEAJbHOW KUIKOCTH.
@usnueckuil  cMbICH, Tpaduueckoe H300paKEeHUEe, TECOMETPUUYECKHH, MbEe30METPHUECKUN U
TUAPABINYECKUI YKIIOH.

8. [IBa pexxuma ABUKEHUS BA3KOM KMAKOCTH. YKciio Re 1 ero kputuieckue 3Ha4eHHUs.
9. Ilorepu mo anuue. Koadpdunuent ruapasiuueckoro Tperus 1 u 1= f(Re u D).
10. MeToauka pacuera JUIMHHBIX TPyOonpoBoaoB. Koaddurment pacxoma.

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

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

13. McTedeHue xKUIKOCTU Yepe3 3aTOMIIEHHOE OTBEPCTHUE.

14. Pacuer cudoHOB.

15. Knaccudukanus Hacanok. ['mapaBiudeckuii pacueT BHEIIHETO MUJIWHIPUYECKOTO Hacajka.
16. Knaccuduxanus Tpy6orpoBooB. OCHOBHBIE pacueTHBIE (POPMYIIBI.
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17. Pacdyer nAnuHHBIX TPYOOINPOBOMOB, COCIMHEHHBIX MEXAY COOOW MapaielbHO W
IIOCJIEJOBATENBHO.

18. Ocobennoctu c¢/x BopocHabxeHus. Pacuer TpyOompoBoma ¢ paBHOMEpHOH pas3naueil mo ajiuHe
(Qm).

19. IlpuHIMI TEXHUKO-?)KOHOMHUYECKOTO pacyeTa CUCTeMbl BogocHabxeHus. OnpeeseHrue BbICOTH U
€MKOCTH 0aka BOJIOHAIIOPHON OaIHH.

20. Knaccudukamust HacocoB. OCHOBHBIE TEPMUHBI U ONpEAEICHUS B TEOPUU HacocoB. BuIBOJ
(bopMyItel Hamopa.

21. IlpuHUMD AEHCTBUS U KiIacCU(pUKAIH HEHTPOOSKHBIX HACOCOB.

22. KoHCTpyKIMU TEHTPOOSKHBIX HacocoB. OCHOBHBIE HEUCIPABHOCTH B PabOTE MEHTPOOEIKHBIX
HACOCOB.

23. Xapakrepuctuka TpyoOomnpoBoaa. Padora menTpobexHoro Hacoca Ha TpyOompoojae. CrocoObl
perynupoBanus Q u H.

24. TlapamnenpHasi ¥ MOceAoBaTeabHas paboTa MEHTPOOCKHBIX HAacOCOB Ha TpybompoBoja. Bridop
MapKH Hacoca.

25. HeycroitunBasi o0macTh pabOTHl IEHTPOOESKHOTO Hacoca. BpicoTa BcachlBaHHsSI W SIBJICHHE
KaBUTALIUU.

26. XapakTep Moma4yu XUIKOCTH MOPIITHEBBIMH HacocamH. [ paduku 3aBUCUMOCTH TOAAYU OT yIJia
MOBOPOTA KPUBOILIUIIA.

27. Knaccudukanus nuHamMmudeckux HacocoB. Hacocel Tpenus. [lpuHnun aectBus spaudra.

28. Poropuble Hacochl. KoHcTtpykumst u npuHmun nedctBus. Ompegenenue Q IIECTEpPEeHUATOTO
Hacoca.

29. Knaccuduxkanms sHacocHsix ctanmuii. Onpenenenne Q u H. HacocHoii ctanmuu [ u 11 mogbema.
30. I'mpponipuBoa. [TpuHuMn 1eicTBUS, TOCTOUHCTBA U HEIOCTATKHU.

31. Boma momaercs u3 Oaka A aBTOMAaTHUECKOW BOJOKAYKHM B OTKPBHITHIM BepxHHil 6ak B 1o
TpybonpoBoay mmuHOM 1=20 M, nuamerpom d=100 mm. IIpeBbiieHune ypoBHS Boabl B Oake B Han
ypoBHeM Boxabl B O0ake A — H=6 M. Omnpemenutb pacxox Q B TpyOOIpoBoie, €CIM MaHOMETP
nokasbIBaeT JasineHue PM=1 krc/cm2. mpuHATH K03()(OUIIMEHTH MECTHBIX CONpOoTUBIEHU: EBX=0,5;
Enos=0,15; EBbix=0,6; Exkp=4. Koaddurment rugpasinyeckoro tperus A=0,022.

32. Ilopmenp guamerpom D=0,1 M nBHXKETCS paBHOMEPHO BHU3 B LWJIMHIpPE, MOaBas 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 papaa F=50 krc. OnpenenuTs CKOPOCTh MOPLIHS U PAcXof BOJBI B TpyOOIpoBoIE.
[TocTpouTh HamopHYI0 M MBE30METPUYECKYIO JHMHUM [uig TpyOompoBona. Koadpdumment
ruapasiarueckoro TpeHus npuHATh A=0,03. Koaddumment conporusineHus Bxoaa B Tpyoy &sx=0,5.
Koagpumment conporupienus Bbixoaa B pesepByap EBbix=1,0.
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33. OnpenenuTts AaBICHUE HA BXOJAE B IIECTEPEHYATHIA HACOC CUCTEMbI CMa3KH, MOJAIOUINNA PacXo
Q=1 n/c mammHHOTO Macna ¢ yaenbHeIM Becom YM=8,8 kH/mM3. BxomHoe ceueHue Hacoca
PacCIOJIOKEHO HIDKE CBOOOIHON TIMOBEPXHOCTH JKHAKOCTH B Maciobake Ha h=1 wm. JlnuHa
BcachIBaroIiero tpyoomnpoBoaa =5 M, amamerp d=35 MM, IIEpOXOBaTOCTh CTEHOK TPYyOOMpPOBOIA
A=0,1 mm. Kunematudecknii kodhHUIMEHT BI3KOCTH Macia v=2 cMm2/c, K0d(pPUIIUEHTHI MECTHBIX
conpotuBieHuit =4, Emo=0,3.

PatmM=98,1 klla=1 kr/cm2.

34. BepTukaiabHBIM TUIUHAPUUECKUN pe3epByap paaumycoM R=1 M, 3akpwIThIii MOTyChEpUIECKUMH
JTHUILIAMH, 3aM0JHEH BOMOM. [InuHa munuHapudeckod yactu L=5 M. Ilokazanue manomerpa Pm=50

klla. OnpenenuTs ycwius, NEHCTBYIONIME Ha OONTHI BEPXHETO M HIDKHETO IHUIN. BecoM gHUIIL
npeHeOpeyb.
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35. Inockuii knanaHHbId 3aTBOp mMpUHOM B=10 M co3maeT moamnop Boasl BeicoToit H=2,5 M. Yron
HaKJIOHA 3aTBOpa K Topu3oHTy 0=60°. OmpenenuTs CyMMapHYIO CHJIy HATsOKEHUS TPOocoB T mpwH
yaepKaHUH 3aTBOPA B 33/1aHHOM T10JIOKEHUU.

36. Ilo TpyOe MOCTOSIHHOTO CEUEHHUsS M3 3aKpBITOrO pe3epByapa Boa BHITEKAeT B aTrMoc(epy Iox
Haropom H. Ha cBoOOmHO!H MOBEPXHOCTH B pe3epByape co3qaHO H30bIToYHOE aaBineHue Pm. Ha
cepearHe THHBI TPyOb! ycTanoBieH kpaH K. Onpenenuts ckopocTs U pacxoa. IlocTpouTs HanopHyto
U be3oMeTpudeckyro muauu. H=4 m; Exp=5; PM=0,4 krc/cm2; &x=0,5; [=40m; A=0,03. d=40 mwm;

n
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37. Ompenenuth uU30BITOYHOE naBineHHEe P2, co3maBaeMoe MAacCisIHBIM HAacOCOM B CHUCTEME
THJIPaBIMYECKOTO TIOJbEeMHHKA 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 U mtoka dim=120 mM. Bec 3aaBmkku u moaBmkHbIX yacteit G=200 krc, ko3QPUIIMEHT TPEHUSI
3a[IBIKKA B Hampaplsitonmx mnoBepxHocTax f=0,5. [IpoTuBomaBieHneM XHUAKOCTH HA CIUBE H
TPEHUEM B IUJIUHAPE TPEHEOPEYb.
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38. Ha pucyHke mpezacraBiieHa cXe€Ma IJIaBHOTO TOPMO3HOTO IWJIMHIpAa aBTOMOOWISI B MOMEHT
TopmoxkeHus. Omnpenenutsb cuiny F, koTopyro HEOOXOIMMO NMPUIOKUTH K MEAad TOPMO3a, YTO-Obl
JTaBJICHUE B pabouyux HUIUHApax mepeaHux komec Obuto P1=6 MIla. Kakum npu 3tOoM Oyner
naBieHUE B paboumx HWIMHApaxX 3amHux kosec P2? Ilpu pacdere mpuWHSATH: yCHUIUE TPYXKUHBI |
npusaTh F1=100 H, npyxunst 2 npunate F2=150 H, nnamerp mmmmaapa D=20 mwm, mneun a=60 mm,
b=180 Mmm. Critamu TpeHUs peHeOpeyb.

39. Bona cnuBaercs u3 6aka A B 6ak B o tpybonposoany nuamerpom d=80 mm u mumHO#H 1=20 M. 13
6aka B Boma BbITeKaeT B arMoc(epy uepe3 BHEUIHUN LMJIMHAPHUYECKUN Hacagok auamerpom d1=60
MM (1=0,82). Koadpdunument runpasamueckoro tperus A=0,03, ko3pPUIMEHTHI MECTHBIX
conpoTuBieHUH BeHTU s EB=4, moBopota En=0,3. Onpenenuts kakoil Hanop H Hy»HO noaaepKuBaTh
B O6ake A, 4yToObI ypoBeHb B Oake B Haxomuics Ha Beicote h=1,5 M.
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40. BcacemBaromuii TpyOompoBoa Hacoca uMmeeT mHY =5 M u mamamerp d=32 mMm. Bricota
BcacwiBaHms Hacoca h=0,8 m, armocdepnoe nanenne Parm=100 xIla. Hacoc mogaeT munepanbHOE
Maciao mpu pacxoge Q=50 m/mma (v=0,01 cm2/cex, p=890 xr/m3). Koadduimentsr MecTHBIX
conpotuBieHuit: EmrmoBopora=0,1; Eentmna=4,5; Ebunsrpa=10. Onpenenuth aOCOTIOTHOE

naBienue P2 Ha Bxojie B Hacoc.

41. HanonHenne OacceifHa W3 MAarucTpalu ¢ 33JaHHBIM JaBieHHeM 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. TlpsMOyroinpHBIA LIUT MEPEKPBIBACT OTBEpPCTUE B Tesie IIOTHHBI. LIUT ycTaHoBieH ¢ yriom
HakinoHa a=600, umeer BbicoTy a=1,2 M, mupuHy b=1,5 M. HibkHsAsS KpOMKa IIUTa HAXOIUTCS B BOJIE
Ha mryoune h=10 M, macca mmra m=2 T. Onpenenuth cwity Tiaru T, kotopas HeoOXomuma Jyis
NOJHATHS IIMTa BBEPX, NpUHUMAas KO3(PPUIMEHT TpeHHs CKOJbKEHHs ero Hampasisommx =0,3.
VnenvHbiit Bec Boabl y=9,81 kH/M3.

43. BepTukanbHbIN MWJIMHIPUYECKUNA pe3epByap pamumycoM R=1 M, 3akpbIThIid momycheprudecKuMu
JHUILIAMH, 3alI0JIHEH BOJOM 10 ypoBHS H=5 M. Omnpenenuts BakyyM B cocyne PBak, mpu KoTopoM
yCWJIME Ha KperexHble OONThI HUKHErOo THUIA OyIeT OTCYTCTBOBaTh. Becom mgHMINA mpeHeOpedb,
arMocdepHoe TaBlieHHe MPUHATH paBHBIM PatmM=105 I1a.

Poux

44. U3 Oaka, B KOTOPOM TIONJCPKMBACTCS IOCTOSHHBIM ypoBeHb H=5M, Bozma BBITEKaeT IO
TOPU3OHTANBHON cTalnbHON TpyOe (mmmHou =100 M, nuamerpom d=100MM, ¢ TONIIMHOW CTEHKH S5
MM, k03(ddurment rugpasianyeckoro tpenus A=0,03). Ha xonme TpyObl nmeercs 3aaBuxka (E=5).
Omnpenenuth BHICOTY h MOTHATHA BOIBI B MbE30METPE, YCTAHOBICHHOM IOCEpeAnHE TPYyOBl, €ciu
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.
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45. Hacoc c 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 TpyoOomnpoBon d2=75 mm; 12=30 m; £E2=12; A2=0,025 (T.e. amameTpsl d u
K03 (UIMEHTH TOTEPh A JJI1 BCACHIBAIOIICH W HArHETaTeNIbHOW JWHWUU paBHbl). OmnpenenuTsb
napaMmeTpsl Hacoca: nogady Q, Harmop H, KIT/I u MmoniHOCTS.
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46. Bona (motHocth p=1000 kr/mM3) momaercss B OTKPBITHIM BEepXHUM OaK 1O BEPTUKAIBHOU TpyOe
(d=25 mm; 1=3 M; h=0,5 M) 3a cyer u3OBITOUHOTO AaBIEHUS PM B HUXKHEM 3aKphITOM Oake.
Onpenenutes naBnenue P, npu koropom pacxon Oymer paBeH Q=1,5 n/cek. Koaddurmuent
conpoTuBieHus BeHTUIs EB=9. TpyOy cuuTaTh rHIpaBIMUECKU TNIAAKOH. YUeCTh COMPOTUBICHUS Ha
BXOJI€ B TpyOy U Ha BBIXOZIE U3 Hee. Bs3KocTh mpoTekaromiei sxuakoctu v = 1¢10-6 m2/c
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47. Kpymioe orBepctue quameTpoM D = 1 M B BepTUKaJIbHOM CTEHKE pe3epByapa 3aKpbITO MIOCKUM

IMTOM, 3aKperuieHHbIM Ha ocu O. Illut npmxumMaercs k ctenke rpy3om G Ha miede r=1,5 M. Halitu
BeMIMUMHY rpy3a G, AOCTATOYHYIO Uil yAEp:KaHUsS BOJbI B pe3epByape Ha ypoBHe H=2 M, eciu

paccrostare h=0,3 m.
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48. Ha tpyOompoBoae, MUTaeMOM OT BOJOHANOpPHOW OamrHH, 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. J/luameTpsl y4acTKOB
dAB=175 mm (K=189,5 n/c), dBC=125 mm (K=114,5 a/c). Ormerku 3emuu: ZA=15 m; ZB=14 wm;
ZC=12 m. CBoboansbIii xo3siictBeHHbIN Hantop hCB=10 M. [TocTpouTh NMbe30METPUUECKYIO TUHHUIO U
OIpEeeNINTh HEOOXOAUMYIO BHICOTY BOJJOHANIOpHOI GamHu hb.
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49. 3akpeIThlid Npu3MaTHdyeckuii cocyn pasmepamu LxBxH=2,5x2,0x2,0 M 3amonHeH BOAOW [0
BBICOTHI h=1,5 M, HaJ ypoBHEM KOTOpO# mMMeeTcs n30bITouHOe maminenue raza PmM=270 klla. Cocyn
JBIDKETCS BJICBO C TIOCTOSIHHBIM yCKOpeHueM a=4,5 wm/c2. OmnpenenuTh BEIWYUHY aOCOTIOTHOTO
naBieHud B Toukax K u M.

Pu

50. Boga o tpy6e T momagaer B 6ak A B konmuectBe Q=10 n/c. [lanee Boma u3 6aka A mocrymnaer B
O0ak b yepe3 BHeNmHUN MWIMHIApUYECKUA Hacamok auamerpoMm d=50 mMm (u=0,82), a 3arem depe3
TpyOy Toro ke muamerpa d um mmuHOM 1=2 M BeITekaeT B armocdepy. [IpuHaATh Ko3pduImeHT
ruapasnudeckoro Tpenus A=0,03. Onpenenuth nepenan h ypoBHel BOmbl B pe3epByapax, a TaKkKe
ypoBeHb H B pesepyape b.
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51. Ompenenuts pacxon OenszuHa uepe3 xukiep XK kapOrooparopa aumamerpom d=1,2 mm, eciu
ko3 dunment pacxoma xukiepa pu=0,8. ComporuBieHunem OeH30TpyOku npeHeOpeub. JlaBneHue B
MOTIIABKOBOM Kamepe atMocdepHoe. Pa3zpexenue (BakyyMm) B ropinoBuHe auddysopa Prak=18 klla.
[TnotHOCTH OeH3MHA P6=750 Kr/M™M3.
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52. OnpenenuTh MakCHUMaJbHYIO BEITHYMHY BBICOTHI BcacklBaHus hBc, ecnm momauya Hacoca Q=1
J/cex, JUIMHA BcachIBaroIero Tpyoonposoaa 1=4 m; auametp d=25 MM, KO3QPHUIUEHT CONMPOTUBICHUS
BxonHOro ¢umisrpa £G=5; ko3ddunuent mraBHoro moopota Emn.n=0,4; koddpduuuent A=0,03.
MaxkcuMaiabHO TOIyCTUMBIN BaKyyM repes BxogoM B Hacoc PBak=0,08 MIla. y=9810 H/m3.
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53. Beibparh MapKy Hacoca, 00eCIIeYuBaIONIEeTo 3aroIHeHHE pe3epByapa oobemoM W=4 M3 3a Bpems
t=3,5 MHH, ecliu reoMeTpruecKasi BbicoTa mogbema Hr=10 m, anmuHa BcackiBaroriei nauu 1Bc=10 w,
muametp dBc=100 mm, xkoapduuuent A=0,02, morepu Ha MECTHbIE CONPOTUBICHUS paBHBI 15% OT

noteps 1o anuHe. JlnuHa HarnerarensHOU MuHUH [H=550 M, dB=100 MM, A=0,02. MecTHbIe TTOTEPU
hM=20% or hl.
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54. Onpenenuth cuity F, KOTOpyI0 HYXKHO NMPUIIOKUTh K XBOCTOBHUKY KJIallaHA PACIPEACIIUTEIHLHOTO
YCTpOMCTBAa 0OBEMHOTO THAPOMPHUBOJIA JIJIT OTPHIBA €r0 OT CEJIa, €CIIM YCHIINE 3aTsHKKU MPYKUHBI
Frip= 300 H, naBnenue B mOJOCTH MOABO/A KUAKOCTH K Kianany pl= 60 H/cm2, B monoctu oTBoga
xuakoct p2= 40 H/cm2, D1= 50 mMm, D2= 40 MM, d = 10 mm. Cuitbl TpeHHS TIOKOSI M BEC KjlarnmaHa He
YYUTBIBATD.

f

31



55. Jlas aBTOMaTHYECKOM MEpeKauku BOJAbI M3 BEPXHETo BOAOEMa B HI)KHUH yCTaHOBJIEHa TpyOa
mmaot L=40 M u gmamerpom d=150 mMm. OmpenenuTh pacxoi W BaKyyM B CEUCHHH a-a, €CIIH
pPa3HOCTh YPOBHEH B BepXHEM Bojoeme u HmxkHeM H=2 M, nnuHa cudona no ceuenus a-a 1=30 m u
MOZbEM TOPU30HTAIBHOTO yUacTKa TpyObl HaJ ypoBHEM BepxHero BogoeMa Z=0,8 M. Cudon cHabxen
ceTkoi Oe3 kimanana (c=3), umeeT nBa kojieHa ¢ yroM 90° (Ek=0,2). AGcomroTHas MEepPOXOBa-TOCTh
creHok A=0,2 mm. Koapdumuent tpenus onpenenuts no Gopmyne Ludpdpuncona (kBagparuanas
00JIaCTh COTIPOTHUBIICHHUS).
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56. Kaxoe nasnenue PH gomkeH pa3BuBarh OEH30HACOC, MOAAIONINI OCH3MH B MOIJIABKOBYIO KaMepy,
BXOJl B KOTOPYIO IepekpriBaeTcs urioi K, oTkpbIBaromeiicst npu n30bITOYHOM JaBICHUH TOJ UITION
Pm=0,8 krc/cM2. Breicota aHa kamepsl Han ockio Hacoca Z=0,5 m. Pacxox Genszuna Q=0,019 n/cek.
Jlnvna HarHetarenbHOW JuHMH =5 M, muamerp d=8 mm. YmenwpHbINM Bec OeHzmHa y0=750 krc/m3.
Kunemarnueckuii  koadpduuuent Bsazkoctu  v=0,0073 cm2/c. Koadduuumentsr mecTHBIX
conpotuBieHuit: Ekp=4; En.mos=0,15. TpyOy cuntaTh ruApaBINYECKH IJ1aIKOH.

T

57. JIns aBTOMaTH4YEeCKOM MepeKayKy BOJBI U3 BEPXHETO BOJOEMa B HMKHUHM yCTaHOBJIEHA CU(BOHHAsS
TpyOa mmuuo L=30 m u auamerpom d=200 Mmm. OmpenenuTs pacxod U BaKyyM B CEYCHHUH a-a, €CIIH
Pa3HOCTh YPOBHEH BEpXHEro W HmkHero Bojgoema H=2 M. JInmHa cudoHa 10 ceuyeHUs a-a paBHA
la-a=20 m. [opu30HTaIBHBIN yU4acTOK CH(OHA PACIIONOKEH HaJl YPOBHEM BOJBI BEPXHETO BOJOEMA Ha
BeicoTe Z=1 ™. IlpuHATh KO3(p(GUIMEHTHI MECTHBIX comnpoTuBieHu: Ecetkn=>5; Emos=0,29.
Koaddumment Ttpenus onpenenuts 1mo Qopmyne Iluddpuncona (obmacth KBaapaTUIHOTO
COTIPOTHUBJICHUS ), PUHSB aOCOTIOTHYIO IIEPOXOBATOCTh CTeHOK A=0,2 MM.

a
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58. OmpenenuTs CKOPOCTh CKONBXEHHUS V  TIPSAMOYTojbHOM IUIACTMHBI C  pa3MepaMu
axbxc=500x300x20 MM 1O HaKJIOHHOW IMJIOCKOCTH mox yrioMm P=30°, ecin MeXIy IJIACTHHOW H
IUIOCKOCTBIO HAXOAWTCA CJIOM Macia TonmmHoi 6= MM. Marepuan IJIaCTMHBI — AJTIOMHMHUIN
(mnotHOCTh PAI=2700 kr/m3). KoadumueHT KMHEMaTHYECKOH BA3KOCTH M IUIOTHOCTh Macia
npussITh v=0,28 cm2/c, p=880 kr/m3). Yka3zanue. Pacmpenenenne CKOpOCTH MO TOJIIMHE CIIOST Maclia
MPUHATH TUHEHHBIM.

59. OTkpeITHIA TIpU3MaTH4ecKuii cocyn anuHod 3L=3 M u mmpunHodt b=1 M pasagenceH MmiIoCKoi
MIePErOpPOAKON Ha JBa OTCEKa, 3allOJIHeHHBIE BOmOM 10 BbIcOT hl=1 M, h2=1,75 m. Onpenenuts
BEJIMYMHY aOCOMOTHOTO naBieHus B Toukax A, B, C, D, nexamux Ha aHe cocyga Mpu
TOPU30HTAJILHOM MEPEMEIICHUH €T0 BJIEBO C TIOCTOSIHHBIM YCKOPEHUEM a=3 Mm/c2.

£ 2¢ £ .|

I e

60. U3 pesepByapa A, B KOTOPOM MOAJACPKUBAIOTCS MTOCTOSHHBIMUA M30BITOUHOE naBieHue Pm=0,05
MIla u ypoBeHb Boabl H=5 M, mpouCXOAMT OJHOBPEMEHHOE HCTECUCHHE Yepe3 TPyOONpOBOI B
armocepy U uepe3 HMIMHAPUYECKUN HAcalOK B pesepByap B, rae momaepKuBaeTcsl MOCTOSHHBIM
BakyyM PBak=0,08 MIla. TpyOonpoBoax umMmeeT nBa y4acTka ¢ pazmepamu 11=12=5 m; d1=100 mwm;
d2=50 mm. Kosddwumuent rugpaBmmueckoro tpeHus npuHATh paBHbIM A=0,03. Kosddumuent
pacxonma Hacaaka npuHATH paBHbIM U=0,82. Onpeaenuts nuametp d Hacanaka, MpU KOTOPOM Pacxoj
4yepe3 HAcaJ0K U TPyOOIpOBOI OyIET OJJUHAKOBBIM.

A B
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8.5. MerTonnueckne MaTepuaJibl, ONpeAe/silOlINe NPOHeIypPbl OLEHUBAHUS 3HAHMI,
YMEHHUIl, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHUS
KOMIeTeH M
KoHTposb 3HAaHUH CTYIEHTOB MO AMCUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH ¢opme,
IpeayCcMaTpUBaeT TEKYUIHMH M MPOMEKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJIS; - YCTHast opMa KOHTPOJS — ONPOC U OOIICHHE C ayIuTOPUEH O MOCTABICHHOM 3a/1aue B
YCTHOU (opMe; - pellieHre ONmpeAeNieHHBIX 3aJlaHui (3a/1a4) MO TeMe MPAKTHYECKOT0 Marepuana B
KOHIIE MPAKTUYECKOTO 3aHATHUS, B IENAX APPEKTUBHOCTH YCBOSIEMOCTH MaTepHalia Ha NpakTHKE. -
MOOIIPEHNE UHIUBUAYAIBHBIX 3aJJaHHH, B KOTOPBIX CTYACHT MpopaboTai caMOCTOSTENHHO OOIbIIOe
KOJINYECTBO JIONOJIHUTEIBHBIX HCTOYHUKOB JIMTEpaTypbl. TeKylMi KOHTPOJIb IPEAYyCMaTpUBaET
YCTHYIO OpMY OTpOCa CTYIEHTOB M MMUCbMEHHBIIN 3KCIPECC-OMPOC MO0 OKOHYAHHUIO U3YUSHUS KaXI0H
TCEMBI.

9. Ilepedyenb y4yeOHOM JUTEPATYPBHI

1. Ucaes A. I1., Ceprees b. U., Iunyp B. A. I'uapasnuka u ruapoMexaHu3anus
CEJIbCKOX03SIMCTBEHHBIX MpoIieccoB: - MockBa: Arponpomm3aar, 1990. - 400 c. (168 7k3.)

2. [Mamumkue H. A. I'uapaBnvka u CenbCKOX03SIMCTBEHHOE BOJIOCHAOKEHHE: y4eb. mocooue s
By30B, - MockBa: Arponpomuzaart, 1990. - 351 c. (147 7k3.)

3. Bacunpuenko M. 1O. I'unpasnuka. ['mapoanHamuka [ DNeKTPOHHBIN peCypc|: METOIMYECKHE
YKa3aHHUS 0 BBITOJHEHUIO Ta00paTOPHBIX pabOT ISl CTYAEHTOB, O0yYaroIUXCsl 10 HAPaBICHUIO
MTOITOTOBKH «ATponHKeHepus» (kBanudukamnus - 6akanaBp), - Mkeck: PUO Mikesckas 'CXA,
2017. - 45 c. - Pexum goctyna: http://portal.udsau.ru/index.php?q=docs&download=1&id=19869

10. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIMOHHOI ceT UHTepHeT
1. https://www.studentlibrary.ru - 9bC "Koncynsranr crygenra"
2. https://e.lanbook.com - ObC «Jlaub»
3. http://www.decoder.ru - OnnaitH-nmpeoOpa3oBareb €AMHUI] H3MEPEHUS
4. http://elib.udsau.ru/ - OubIMOTEKA AMEKTPOHHBIX YUEOHBIX TocoOuit Yamyprckoro [AY
5. http://elibrary.ru/ - Hayunast snexrponnas 6ubiamnoreka eLIBRARY.RU
6. http://lib.rucont.ru - 3bC «PykoHT»

7. portal.udsau.ru - Tloptan Yamyptckoro ['AY ¢ 6ubnmmorekoit yaeOHbBIX TOcoOmii, nHMOpMaIreit
00 ycneBaemoctu, BKP, pacrincanusimu yueOHBIX 3aHATHI U TIpeTiogaBaresien

11. Metoguyeckne ykazanusi 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOILYJIA)
[lepen m3yueHueM NIUCHUUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMHUTHCS € pabouell mporpammoit
JTUCHUIUTMHBL, U3YYUTh NIEPEUeHb PEKOMEHIyeMOH JTUTepaTypbl, IPUBEICHHON B paboueil mporpamme
TUCHMIUTUHBL. J{1s1 3¢ (deKTHBHOTO OCBOCHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCelaTh BCE BUIBI
3aHATUN B COOTBETCTBUU C PACIIMCAHUEM U BBIMOIHATH BCE JOMALTHHUE 33/1aHUS B YCTAHOBJICHHbBIE
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[perojaBarTesieM Cpokdu. B ciydae mporycka 3aHsATH MO0 yBaXUTEIbHBIM IMPUYMHAM, HEOOXOIUMO
MOJTyYUTh y MIPETnoiaBaTelis HHANBUYalbHOE 3aJjaHKe 10 MporyieHHol Teme. [lomyuenHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYICHTY PEKOMEHIYETCs] MPUMEHSTH JJIsi pelIeHHUs
3aj1ad, He o00s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BrageHue KoMIeTEHIUSIMHU
JTUCHUILTMHBI B TTOJTHOM Mepe OyleT moaTBepKaaTbes BammM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE IPOOJIEMBI, peliaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTuMaibHble pemieHusa. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4eOHOMH
TUCHMIUIMHE  ABISIOTCA: 3aHATUS  JIGKIMOHHOTO THMNA, 3aHSATHUS CEMHUHApCKOro TUMA U
caMocCTosITelIbHas paboTa CTyAEHTOB.

®dopMbI paboTHI

MeTtonuveckue yka3zaHus sl 00y4Jaromnuxcst

JlexMoHHbIE 3aHATHSA

Pabora Ha JieKIuH SBISETCS 0OY4CHDb BAKHBIM BHJIOM JIESATEIBHOCTH JIJIS
W3yYeHUs AUCIUILTUHBI, T.K. Ha JICKI[UU TPOUCXOANUT HE TOJBKO COOOIIECHHE
HOBBIX 3HAHU, HO M CUCTeMAaTH3alus U 0000IeHIe HAKOTUIEHHBIX 3HAHUH,
dbopMupoBaHUE Ha UX OCHOBE UICHHBIX B3TIISAI0B, YOCKICHHUIA,
MHUPOBO33PEHUS, pPa3BUTHE MO3HABATEILHBIX U TPOECCHOHATBLHBIX
HUHTEPECOB.

Kparkue 3anucu jekiuii (KOHCIEKTUPOBaHKE) TOMOTAaeT YCBOUThH MaTepHall.
Hanucanue koHCTeKTa JEKUUN: KPAaTKO, CXeMaTHYHO, MOCJIe10BaTeIbHO
(UKCHpPOBaTH OCHOBHBIC MTOJIOKEHHU S, BRIBOJIBI, (DOPMYITHPOBKH, 0000IIIECHNS;
MOMEYaTh Ba)KHbIE MBICJIH, BBIACIATH KIIIOUEBbIE CIIOBa, TepMUHBI. KOoHCTIEKT
Jy4llle MoApa3AessaTh Ha MyHKTHI, aparpadsl, cobonas KpacHyI0 CTPOKY.
[TpuHUMNIHATBHBIE MECTA, OIIpeieieH s, (DOPMYJIBI CIETyET COMPOBOKAATH
3aMEYaHMSIMH: «BaXKHO», «OCO0O BaKHO», «XOPOIIO 3aIOMHUTHY» 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 TOIBKO
y4eOHUK, HO U Ty JINTEPATYPy, KOTOPYIO TOTIOTHUTEIHLHO PEKOMEHI0BAT
JIEKTOP, B TOM YHUCJIE€ HOPMATUBHO-TIPABOBBIE aKThl COOTBETCTBYIOIICH
HanpaBieHHOCTH. [1o pe3ynbraTram paboThI ¢ KOHCIIEKTOM JICKIIUH CIEAYET
0003HAYUTH BOMPOCHI, TEPMUHBI, MAaT€pPUAII, KOTOPBIA BBHI3BIBAIOT TPYAHOCTH,
IIOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHyEMOM uTeparype. Ecinu
CaMOCTOSITENILHO HE yaeTcsl pa300parbcsi B MaTepuaie, Heo0X0IuMo
chopMynupoBaTh BOMPOC U 3a7aTh MPETOAABATENIO Ha KOHCYIBTAINY, Ha
3aHSTHH CEMUHAPCKOTO THUIIA.

JlexiimoHHBIN MaTepuan sSBisieTcst 0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh
OCBOCHHE COOTBETCTBYIOLLETO pa3/iesia NIl TEMBI.

JlabopatopHbie
3aHSATHUS

[Ipu mOATOTOBKE K 3aHATHSAM U BBIOJHEHUU 3aIaHUK CTYJIEHTaM CJIEIyeT
WCITOJIB30BATh JIUTEPATYPy U3 PEKOMEHIOBAHHOTO CITUCKA, a TAK)Ke
PYKOBOJICTBOBATHCS YKa3aHUSAMH M PEKOMEHIAIMSIMU TTPETIOAaBaTelIs.

Ilepen xaxabIM 3aHATHEM CTYACHT U3Yy4aeT IUIAH 3aHATUS C IIEPEUHEM TEM U
BOIIPOCOB, CIIUCKOM JINTEPATYphl U JOMALIHUM 3aJaHUEM I10 BBIHECEHHOMY
Ha 3aHATHE MaTepUay.

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

- MPOpabOTaTh KOHCIIEKT JICKITHIA,

- MPOAHANTU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayIo);

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

- peIInTh 3aIlaHHbBIC IOMAITHUE 3/1aHUS;

- IpU 3aTPyTHEHUSIX CHOPMYTUPOBATH BOMPOCHI K MPEIOaBATEIIIO.
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B xoHIIE KaK10TO 3aHATHS TUIIA CTYICHTHI MTOJIYYalOT «JIOMAIHEE 3aJaHUE)
JUISL 3aKpEIUICHHS TPOMIECHHOTO MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIONHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
VHJIUBUYAJIbHBIE KOHCYJIBTALUU.

CamocTogreapHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB SBJISIETCS COCTaBHOW YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKpeIyICHHE U yIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUH.
CamocTosiTenpHas paboTa CTYICHTOB BKJIIOYAET B ceOsi OCBOCHHE
TEOPETUYECKOr0 MaTepraia Ha OCHOBE JICKIIUI, PEKOMEHTyEMOMH
JUTEPATYPBI; MOATOTOBKY K 3aHATHSAM CEMHHAPCKOTO THUIA B
WHJUBUIyIbBHOM U TPyHHOBOM pexume. COBEThI 0 CaMOCTOSTEIbHON
paboTe ¢ TOYKU 3pEHUS UCTIOIb30BaHUS JIUTEPATyPhl, BPEMEHH, [ITyOUHBI
npopabOTKU TEMBI U JIp., @ TAK)KE€ KOHTPOIIb 3a ACSITEIbHOCTBIO CTYCHTa
OCYILIECTBIIIETCS] BO BPEMSI 3aHATHI.

Llenpro npenoraBarens BASETCA CTUMYJINPOBAHUE CAMOCTOATENIBHOTO,
yIIyOaEHHOTO U3yUYeHHs MaTepHalia Kypca, XOpoIlo CTPYKTypUPOBAHHOE,
MIOCJIEI0BATEIbHOE U3JI0KEHUE TEOPUH HA 3aHATHUSX JEKIIMOHHOIO TUIIA,
0TpabOTKa HABBIKOB PELICHHUs 33/1a4 U CUCTEMHOI'0 aHaJln3a CUTyalui Ha
3aHATUSAX CEMUHAPCKOIO TUIIA, KOHTPOJIb 3HAHUM CTY/ICHTOB.

Ecnu camocTosiTeNnbHO HE yaanock pa3o0parkecs B Marepuaie,
chopMynupyiiTe BOmpockl 1 00paTuTech Ha TEKYIeH KOHCYIBTAIlUU WK Ha
O KaMIIIeH JIGKITMH 32 TIOMOIIBIO K TTPETIOaBaTelo.

[ToMHMO CaMOCTOSTENILHOTO U3YUYEHHSI MAaTEPUAIIOB 110 TEMAM K
CaMOCTOSITENILHON padoTe 00yJarOIIMXCsl OTHOCHTCS MOJATOTOBKA K
IIPAKTHUYECKUM 3aHATHSIM, 110 pe3yJabTaTaM KOTOPOU MPeICTaBIsAETCS OTYET
IPEToaBaTellio U MPOXOJUT coOeceI0BaHuE.

IIpu caMOCTOATENBHON TOATOTOBKE K IIPAKTUYECKOMY 3aHATHIO
oOyyaromuiics:

- OPraHu3yeT CBOIO AESTEIbHOCTh B COOTBETCTBUU C METONYECKUM
PYKOBOJZICTBOM T10 BBITTOJTHEHUIO MPAKTUUECKHUX padoT;

- M3y4aeT UH(OPMALMOHHbIE MAaTePHAIIBL;

- IOATOTABJIMBAET U OPOPMIIET MaTepHalibl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPEOOBAHUSIMHU.

B pesynbrare BBITOTHEHUS BUAOB CAMOCTOSATENBHON pabOThl MPOUCXOIUT
dbopMupoBaHuE KOMIETEHIIUN, YKa3aHHBIX B pabouell mporpaMMel
JTUCITUATITUHBI (MOTYJIA).

[IpakTnueckue
3aHSATUS

@®opMbl OpraHU3alK MPAKTUUECKUX 3aHATHIH ONPEIeIIOTCs B
COOTBETCTBHUH CO CIIEIIMPUICCKUMH 0COOCHHOCTIMHU y4eOHOH TUCIIUTUIMHBI
U 1ensaMu o0yueHus. IMu MOTyT OBITh: BBITIOJTHEHUE YIIPAKHEHUH, pelIeHre
TUIOBBIX 33/1a4, PEIICHUE CUTYallMOHHBIX 3a7a4, 3aHITHS 110
MOJICIMPOBAHUIO PEAbHBIX YCIOBUM, I€JI0OBBIE UTPBI, UTPOBOE
MPOEKTUPOBAHNE, UMUTAIIMOHHBIE 3aHATHUS, BbIC3/IHbIC 3aHATHS B
opraHu3anuu (MpearnpusIThs), 3aHATUA-KOHKYPCHI U T.1. [Ipu ycTHOM
BBICTYIUICHUU IO KOHTPOJIHBIM BOIIPOCAM CEMUHAPCKOT0 3aHATHUS CTYACHT
JIOJDKEH M3J1arath (He YMTaTh) MaTepra BBICTYIUICHHUS CBOOOIHO.
Heo0xoammo KOHIIEHTPUPOBATh CBOE€ BHUMAHUE HAa TOM, YTO BBICTYIIJICHHUE
JOJHKHO OBITH 0OpAIEHO K ayIuTOPUH, a HE K IIPETo1aBaTelio, T.K. 3TO
3HAYUMBIN acTIeKT (POPMHUPYEMBIX KOMITCTCHITHA.
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[To oKOHYaHUH CEMUHAPCKOTO 3aHATHS 00yJaIOLIeMyCsl CIIeTyeT IIOBTOPUTh
BbIBO/IbI, ITOJIYYCHHBIC HA CCMUHAPC, MIPOCIICANB JIOTUKY UX TOCTPOCHUA,
OTMETUB TIOJIOKEHHSI, JISKAIUE B X OCHOBE. J[J1s1 3TOTO 00y4aromeMycs B
TCUCHUC CCMHHApa CJICAYCT ACJIaTh TOMCTKHU. bonee TOrO, B CJiy4uac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1r00 BOIIpoca MPOMIEHHOTO
Marepuaia oOyJaromemMycs clieayeT 00paTuThes K MPErnogaBaTelto s
HOJTY4YEHHUsI HEOOXOMMOM KOHCYIBTAIIMH U Pa3bsICHEHUSI BOSHUKILICH
CUTYAIUH.

[Ipu moAroToBKE K 3aHATUSAM CTYIAEHTaM CIIEAYET UCIIOIb30BaTh JIUTEPATYPY
U3 PEKOMEHIOBAHHOTO CITHCKA, a TAK)KE PyKOBOJICTBOBATHCS YKa3aHUSIMU U
PCKOMCHAAUAMU ITPCIIOAaBaTCIIA.

[epen KaxabIM 3aHATHEM CTYICHT U3ydaeT IUIaH 3aHATHS C IEPEYHEM TEM U
BOIIPOCOB, CITUCKOM JIUTEPATYPHI U IOMAIITHUM 33/IaHUEM T10 BHIHECCHHOMY
Ha 3aHATHE MaTepHUAITy.

CryneHTy peKOMEHAYEeTCs CIIEAYIONIasi CXeMa IMOATOTOBKY K 3aHSATHIO U
BBITIOJTHEHUIO JOMAIIIHUX 3aI[aHPII>'II

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- MPOAHAIIM3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO TI0 U3y4acMOMY
pazneny (MOAyI0);

- I3yYUTh PEIICHUS TUTIOBBIX 3a1a4 (IpY HAJIUYUN ),

- PCIIUTDH 3aJaHHBIC TOMAIIITHUC 3a/IaHNs;

- TIPH 3aTPYAHEHUSIX C(HOPMYIIMPOBATH BOTIPOCHI K MPETIOIaBATEIIO.

B xoHIIE Ka)KI0TO 3aHATHS CTYAEHTHI MOJIYYaOT «JOMAIIHEES 3aJaHUEe» JJIsSt
3aKpeIUIeHUs MPOIIeHHOTo MaTepuraia. JloManraue 3a1anust HEOOXOAHMMO
BBITIOJIHATD K KaXA0MY 3aHATHIO. CII0’KHBIE BOMPOCH MOYKHO BBIHECTH Ha
00CyKJIeHHE Ha 3aHATUW WIA HA WHIWBUyallbHBIC KOHCYIBTAIIUH.

Onuncanue BO3MOKHOCTEH M3y4YeHHsI AUCUUIIMHBI JuiaMu ¢ OB3 u unBaanaamn
O6y‘laIOH_[I/IMCSI C OrpaHU4YCHHBIMHU BO3MOXHOCTAMU 3J0POBbA NPCAOCTABIIAIOTCA CICHHUAJIBHBIC
y‘Ie6HI/IKI/I, y‘-I€6HBIe HOCO6I/IH U JUIAKTUYCCKHUC MATCpualibl, CIICHUAJIBHBIC TCXHUYCCKUC CPCACTBA
OGy‘-ICHI/ISI KOJUICKTUBHOI'O W HWHAUWBUAYAJIBHOI'O IIOJIB30BaHHA, YCIYIrW aCCHUCTCHTA (HOMOH_[HI/IKa),
OKa3bIBAIOIIET0  OOyYaromMMCsl HEOOXOMUMYI0 TEXHHYECKYI0 TOMOIIb, a TaKXkKe YCIyrd
CYPIOTIEPEBOTYMKOB U TU(PIOCYPAONIEPEBOTIUKOB.

OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYaIOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
MOXeET OBITh OPraHU30BaHO COBMECTHO C JPYTUMH 00yUarOIIUMUCS, a TaK K€ B OTJCNIbHBIX IPYyTIaXx.
OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYalOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
OCYILECTBIACTCS C YYETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO PAa3BUTHSA, WHIUBHIYaJIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbSI.

B nensx noctynmHoCTH MofydeHus BBICIIEro 00pa3oBaHus 0 00pa3oBaTeIbHON MPOrpaMMe JIMIIaMHU €
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS TPU OCBOCHUH JTUCIUILUIUHBI (MOIyJIs1) 0OecTiednBaeTcs:
1) a1 aui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS IO 3PEHUIO:

- IPUCYTCTBUC ACCUCTCHTA, OKaSBIBaIOH_[I/Iﬁ CTYACHTY HGO6XO,HI/IMYIO TCXHUYCCKYIO ITOMOIIb C YUCTOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MepPeIBUTaThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YUCIIE, 3aMMCHIBAsI IO/ JUKTOBKY),

- THCBMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuajibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONINe KPYITHBIN
mpudT WK aynuodaitie),

- MHIMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He MeHee 300 ok,

- Hpu HGO6XOI[I/IMOCTI/I CTYACHTY IJId BBIIOJHCHUSA 3adaHUA NPCAOCTABIISICTCA YBCIUMYHUBAIOIICC
YCTPOUCTBO;

2) s UL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBBS 10 CIIYXY:
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- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMIA CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TOMOIIb C YUYETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- olecreunBaeTcs HaJW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyuaroniemycs MIPENOCTABIISAECTCS 3BYKOYCHJIMBAIOILAs anmnaparypa
WHJWBHIyaJIbHOTO MOJIb30BAHUS;

- oOecrieunBaeTCs HaJISKAIMMHE 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS WH(OPMAITUY;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMUA HapyUICHUSIMU IBUTaTeNbHBIX (QyHKIUN
BEPXHUX KOHEUHOCTEH UM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MHUCbMEHHBIC 3a/IaHMs BBIMOIHSIOTCS Ha KOMIIBIOTEPE CO CHEIHMATN3UPOBAHHBIM IMPOTPAMMHBIM
o0ecriedeHrneM WA HAJUKTOBBIBAIOTCS] ACCHCTEHTY;

- 10 JKEJIAaHWIO O0YYAaOIIerocs 3a/IlaHusl MOTYT BBITIOTHATHCS B YCTHOM hopMme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
WNudopmaimoHHble TEXHOJIOTUH peaan3aluy JUCUUTUTHHBI BKIIOYAI0T

12.1 IIporpammHoe o0ecneyeHue
1. Omepanuonnas cuctema: Microsoft Windows 10 Professional. Ilo mommucke mist y4eOHOTO
npomnecca. [locnennssi moctymHas Bepcusi mporpammbl. Astra Linux Common Edition. [[oroBop
Nel73-I'K/19 ot 12.11.2019 1.
2. bazossiii maket nporpamMm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. loroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Beccpounas nunensus. JJoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounas nunensus. HoroBop Nel06-T'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHabHbIe 0a3bl [JaHHBIX W HH(OPMalMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1. MndopmannoHHO-CIIpaBoYHas cucTeMa (CHpaBOYHO-TIpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamerne Ne HKII2016/JICB 003 ot 11.01.2016 mmst ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCS peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4eOHOM
nporecce.
2. Tlpodeccuonanpupie 6a3bl  gaHHBIX Ha Twiarpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP  Arponpombiienusiii kommieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepuss momnoko3aBoma, 1C: byxranrepuss nrumedadbpuxu, 1C: byxranarepus snmeBatopa u

koMOukopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-odwuc). JluneHsnonHsiid 1oroBop Ne
H8775 or 17.11.2020 1.

13. MarepuajbHO-TeXHH4YECKOe o0ecnedeHne TUCUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00eCreueHne JUCIUTUIHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arrecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAJIM3UPOBAHHON MeEOENbl0 U TEXHHMYECKHMMM CpelcTBaMu 00yuyeHwus,
CITYXaIUMU JJIs TIPEACTABICHUS yueOHOM nHpOpMauu OOJIbIION ayTuTOPUN

3. YuebHast ayquTopust AJis MPOBEICHUS 3aHATHI JEKIIMOHHOTO ¥ CEMUHAPCKOI0 TUIIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  arTecTaluu
(J1abopaTOpHBIX 3aHATHN). AyTUTOPHUS, YKOMIUIEKTOBAHHAS CIICIIMAIM3UPOBAHHON MEOEITbIO

4. IlomemieHne Al caMOCTOSTENbHON paboThl.lloMerienne ocHaIEHO KOMIBbIOTEPHOM TEXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3IIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omernenus a1 XpaHeHUs U MPO(PHIIAKTHIECKOTO 00CITy)KHBaHUSI y4eOHOTO 000pYI0BaHUSI.
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