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«2» denpans 2018 r. (mpotoxon Ne 8).

3as. Kadenpoil 3HeproobecedeH s U aBTOMa-
TH3AIHH TEXHOJIOTHYECKUX MPOIIECCOB

/
JOKTOP TEXHUUECKHX HayK, podeccop /’W%/ / B.M. ITonos

PaGouasi IporpaMMa JMCILHILTHEBL 0100peHa METOIMUECKON KoMucCHed (BaKylIbTeTa 3a04HOr0
obyuenus

7 pespans 2018 r.(mporokon Ne5).

TIpe/ceaTeNs METONUYECKOH KOMHCCHH (haKyTb-

; ) _
TeTa 3204HOTr0 00yJEHHUS, %{l/ / {;'/ A.H. Ko3nos
KAH/A/IAT TEXHAYECKUX HAYK, JOLEHT e

E.JL JleGeneBa




11.

12.

COAEPKAHHUE

[Inanupyemble pe3ynbTaThl OOyYEHHS MO AUCLUUILIUHE, COOTHECEHHBIE C IIAaHU-

pyembiMu pe3yiabTatamMu ocBoeHust OITOIT

1.1.  Ilenp u 3ama4n QUCHMILUTMHBI

1.2. Ilnanupyemble pe3yabTaTbl OOy4YeHHMS IO IUCHMIUIMHE (IIOKa3aTesH
c(hOpPMHUPOBAHHOCTH KOMITETCHIIHI )

Mecto aucuumiunsel B ctpykrype OITOIT

O0beM TUCIUIUIMHBI U BUIBI YI€OHOH PabOTHhI

3.1.  Pacmpenenenue oobemMa TUCHUIUIMHEI 10 BUJAM y4eOHOM paboThI

3.2.  Pacmpezaenenue y4eOHOTO BpEeMEHH I10 pa3jieiaM U TeMam

CtpykTypa U coaep kaHue TUCIUILTHHbI

4.1. CopnepxaHue TUCIHUIUIAHBI

4.2.  ConepkaHue JICKITHIA

4.3. CopaepxaHue 1aOOpaTOPHBIX 3aHATHHA

4.4.  ConepkaHue IPaKTUUECKUX 3aHATUI

4.5. Buasl u copepkaHle CaMOCTOSTEIBHON pabOThl 00YYAOIINXCS

Y4eOHO-MeTOANYECKOE O0ECIIEUEHUE CAMOCTOSTEILHOM pabOThl 00Yy4arOIIUXCs

0 TUCIUIUINHE

@OoH/I OIEHOYHBIX CPEJCTB JJISl MPOBEICHHUS MPOMEXYTOYHON aTTeCTallu 00Yy-

YAIOIIMXCS IO JUCIUILTUHE

OcHOBHasl 1 JIOTIOJIHUTENbHAS yaeOHas TUTepaTypa, HeOOX0JuMast I OCBOCHHS

JUCIUILTAHBI

Pecypcel mH(pOpPMaIIMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», Heoo-

XOJUMBIE JJI1 OCBOCHUS JUCIUILTAHBI

Meroandeckue ykazaHus JJisi 00y4Jarouuxcsi 0 OCBOSHUIO TUCIUILIUHBI

WHdopmanroHHbIe TEXHOJIOTHH, UCIIOIb3yeMbIe IIPU OCYIIECTBICHUU 00pa3oBa-

TEJIBHOTO TIPOIIecca M0 AUCIUILTHHE, BKIII0Yast IIEpeYeHb MPOrpaMMHOTo odecrie-

YeHHs U HH(HOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanbHo-TexHUYECKas 0a3a, HeoOXoauMasi JJis OCYIIECTBJICHHUS 00pa3oBa-

TEJIBHOTO Ipolecca MO0 AUCHUIIINHE

WuHoBanmonHbIe (GOpMBI 00pa30BaTEIBHBIX TEXHOIOTHIMA

[Tpunoxenne Nel. @OHA OIEHOUHBIX CPEJCTB ISl TEKYLIET0 KOHTPOJIS ycIeBae-

MOCTH U TIPOBEJCHHS TPOMEKYTOYHON aTTECTAI[MH OOYYArOIIUXCS 10 TUCIIHII-

TIHE

JIuct perucrpanuu U3MEHEHUI

16
16
16

19
19
21
22
23

24
28



1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCUUILIHHE, COOTHECEHHbIE ¢ MJIAHUPYEMbI-
MH pe3yabTatamu ocBoenusi OITOII

1.1. Heap u 3a1a4n TUCHUILTHHBI

bakanasp nmo Hampapienuto nmoArotoBku 35.03.06 ArpouH>XeHEpHs OJDKEH OBITh MOATO-
TOBJICH K HAyYHO-HMCCIIEIOBATEIbCKOM, MPOCKTHOM, MPOM3BOICTBEHHO-TEXHOIOTMYECKOH, Opra-
HU3ALUOHHO-YIPaBICHYECKOH 1eATeIbHOCTH.

Heap aucuumianHbl — cHOpMHUPOBATH Y CTYAEHTA CUCTEMY (QyHIaMEHTAIbHBIX 3HAHUN B
00yacTy MEXaHUKH KHUJIKOCTEH U ra3oB, HEOOXOAMMBIX AJIsl MOCJIENYIOlIeld MOAroTOBKU Oaka-
JaBpa, crmocoOHOro K 3(PPEKTUBHOMY PEIICHUIO MPAKTHYECKUX 33]1a4 CEIbCKOXO03SHCTBEHHOTO
IIPOU3BO/JICTBA, a TAKXKE CIIOCOOCTBYIOIIMX AabHEHIIEMY pa3BUTHIO JIMYHOCTH.

3agauyu AUCHMUILINHBIL:

HN3YUYUTh OCHOBHBIC 3aKOHBI MCXaHUKH KUJIKOCTH U F33006p33HBIX Cp€a 1 OBJIAACTh MECTO-
JaMU UX NPUMCHCHUA B HpaKTquCKOfI JACATCIIBHOCTH.

1.2. I[lnanupyemblie pe3yJbTaThbl 00yUYeHHUs 10 JUCHHUILIMHE (MOKa3aTeJn cpopMupo-
BAHHOCTH KOMIIETEHIIHII)

IInanupyemsle pe-

[TnaaupyemMblie pe3ynbTaThl O0YUCHHS 110 JTUCIUTUTHHE

3yJILTaThl OCBOC- 3HAHUS yYMEHUS HaBBIKU
Hus OIIOIT (kom-

TICTCHIINH )
OIIK-4 OOyuwarommiics  noyi- | OOywarommiics  gon- | OOywaromuiicss  J071-
CIOCOOHOCTh  pe- | KEH 3HATh: KEH YMETh: HCIOJb30- | )KCH BJIAJICTh: HaBBIKA-
IaTh WHXCHEPHBIC | OCHOBHBIE 3aKOHBI | BaTh OCHOBHBIC 3aKO- | MU OIHCAHHS OCHOB-

3a/ladyil C WCMOJb- | TUAPABIUKHA, Ha KOTO- | HBl TUAPABIUKU B | HBIX 3aKOHOB THUJpPAaB-
30BaHHEM OCHOB- | pbIX OCHOBAHBI TPHUH- | MPOPECCHOHATHHON JIUKA, Ha KOTOPBIX OC-
HBIX 3aKOHOB Me- | UMbl JACUCTBUS OO0B- | JEATEIBHOCTH W JJIs | HOBAHBI TIPUHIIMIIBI
XaHWKH, JJIEKTPO- | EKTOB npodeccro- | pelieHuss HH)KEHEPHBIX | IEHCTBUS ~ OOBEKTOB
TEXHWKH, THJIpaB- | HATBHOW  JesTenbHO- | 3aaa4 (b1.B.09-V.1) npodeccnoHanbHOMI
JUKW, TEPMOJWHA- | CTH W KOTOpBIE WUC- JESTEILHOCTH M KOTO-
MUKH M TEIUIOMac- | MOJB3YITCS Ui pe- pbIe UCIONB3YIOTCS
cooOMeHa IICHUSI  WHXCHEPHBIX JUIS  PEIICHUS HWHXKE-
3amad - (b1.B.09 -3.1) HEPHBIX 3agau -
(b1.B.09 — H.1)
[TK-2 O6yuatomumii  gomxeH | OOyuarommii  goimxeH | OOydaromuil - JoJKeH
TOTOBHOCTh K y4Ya- | 3HATh ¢dusnyecKyro | yMeTh paspabarhiBaTh | BIAJIETh aHAIIM30M
CTHIO B TIPOBEJC- | MPUPOAY KHUJAKOCTEH W | THAPABIMYCCKYIO MO- | THAPOJIMHAMUYICCKON
HUU WUCCIICJIOBAHUN | UX JIBHKEHUS JIeNIb YCTaHOBKH KapTUHBI  COCTOSIHUS

pabouux W TEXHO-
JIOTUYECKUX  TPO-
IIECCOB MAITHH

(51.B.09 -3.2)

(B1.B.09-V.2)

TUAPABINYECKON CHC-
TEMBI
(b1.B.09-H.2)

2. Mecto aucunmimabl B ctpykrype OITIOII

JucumruimHa «[uapaBiiika» OTHOCUTCS K BapuatuBHOW 4dacTu bioka 1 (b1.B.09) oc-

HOBHOW MpodeccHoHaIbHOW 00pa30BaTeIbHON MpOrpamMMbl aKkaJeMHUecKoro OakanaBpuara Io
HanpaBieHuto noarotoBku 35.03.06 Arpounkenepusi, mpoduis -. TexHomornueckoe o60pya0-
BaHUE JJIsl XpaHEHUS U NepepabOTKH CeIbCKOXO03SIMCTBEHHOM MPOIYKIUH.



Pa3zaenbl IMCHUIIMHBI U MEKTUCIUNJIMHAPHBIE CBAI3H C 00ecneYnBAIIUMH  (TpeamecT-
BYIOIIUMH) U o0ecriedyuBaeMbIMH (IIOCTEAYIONIUMH) JUCHUNIIMHAMUI

Ne HaumenoBanue obec- Ne paznenoB naHHON AMCUUILIMHBL, A1 KOTOPBIX HEOOXO-

I/ | meyuBaromuX (pe- JTUMO M3YYCHHE 00eCIIeYMBaOIUX (TIPEIIIECCTBYIONINE) 1
mecTByromme) u obec- | obecrnedynBaeMbIX (IMTOCIETYIOIINX ) TUCIUTUINH
MeYnUBaEeMBbIX (ITOCJIe- Pasnen 1 Pasnen 2 Pasnen 3 Pasnen 4

JYIOIINX ) TUCHUTUTIH

[IpenmecTByromue QUCHUIIIMHBI

1 ®dusnka OIIK-4 OIIK-4 OIIK-4 OIIK-4

2 MaremMaTuka OIIK-4 OIIK-4 OIIK-4 OIIK-4
[Tocnenyromue TUCIUTIIIMHBI B y4€OHOM IJIaHE OTCYTCTBYIOT

1 Termorexunka OIIK-4 OIIK-4 OIIK-4 OIIK-4

2 MareMaTHYeCKUH aHa- OIIK-4 OIIK-4 OIIK-4 OIIK-4

JIN3 B arpOMHXCHCPHHU

3. O0béM AUCHUNIMHBI U BHABI Y4eOHOI padoThI

O6bem mucturiuHbl coctabisier 4 3avetHbix eaunui (3ET), 144 akagemMudeckux yaca
(manee wacoB). JlucrurummHaa nzyvaercs B 6 cemectpe.

3.1. Pacnpenesienue 00beMa JUCHMILIMHBI 10 BUIaM y4e0HOI padoThI

Bun yuebnoit paboTbl Bcero gacoB / 3a4et-
HBIX €IMHHIL

KonrakTHasi pabora (Bcero) 18

B ToM umucie:

Jlexuu

[Ipaktuueckue 3ansatus (I13) 4

JlaGoparopubie padboTsl (JIP)

CamocrositesbHast padora o0yuaromuxcs (CP) 122
KonTtpoJasn 4
HToro 144

3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

B TOM YHCIIE
KOHTaKTHasl paboTa .
Ne HaumenoBanue pasnena u Bcero =
e
TEMBI TEMBI JacoB
I 713 13 CP %
N4
1 2 3 4 5 6 7 8
Paznen 1. 'mapocraTuka
1.1 | Beenenue | 8 | - | -] - 18] x




1.2 | Tuapocratuxa | 16 | 2 | - | 2 |12 ] x
Paznen 2. 'maponunamuka
2.1 | OcHOBHBIE IOHATHUS 9 1 - - 8 X
2.2 | I'mapaBnuyeckue NoTepu 15 1 4 - 10 X
I'mapaBnuueckuii pacyer Tpy-
2.3 | 6onpoBona. Mcreuenue xu/i- 22 - - 2 20 X
KOCTH
Pazpnen 3. I'mapaBnrueckue MalivHbl
3.1 | JlomacTHbIE HACOCHI 23 1 2 - 20 X
32 OO0bemHbIe Hacochl. ['mapas- 21 1 ) i 20 X

JIMYCCKHUE NBUTATCIIN

Paznen 4. 'unpaBinyueckuii U MHEBMATUYECKHUI IPUBOJ]

O0BEMHBIIT TUIPOIIPUBO/L.

4.1 | 'mpponuHaMHUYECcKue Tepeaa- 13 1 - - 12 X
qu

4.2 | [TneBMaTH4eCKU IPUBOJT 13 1 - - 12 X
KoHTtpoub 4 X X X X 4
HTroro 144 8 6 4 122

4. CTpyKTYpa U colepKaHue TUCUUILIUHBI

4.1. Conep:xkaHue TUCHHIIAHBI

Pa3nen 1. 'mapocraTuka

O6ume ceenenus. [Ipenmer ruapaBiIvKu U €ro 3HaUYeHUE B HapOAHOM Xo3zsicTe. Kpat-
Kas HCTOPUS HAYKH.

[Tonstue «kuakoctb». OCHOBHBIE (PU3UUECKUE CBOMCTBA >KUIKOCTU. MoJenu XHUIKOH
cpenpl. Cuibl, AEMCTBYIOLIUE B )KUJKOCTH.

I'mapocraTnueckoe naBieHue U ero cBoiictBa. JuddepeHuuanbtbple ypaBHEHHST paBHO-
Becusl )KUIKOCTH. 3akoH [lackans.

AbcomoTHOe 1 U30bITOUHOE AaBneHus. Bakyym. IIbe3omerpuueckas BoicoTa. I'mapocra-
tudyeckuil Hamop. [Ipubops! 1ig n3mepenus napneHusi. CHIIbl THAPOCTATUYECKOTO JABICHUS Ha
IUIOCKHE U KPUBOJIMHENHBIE IOBEPXHOCTHU. 3aKOH ApXumena.

[TpyHIMIIBI W CXEMBl MCIOIb30BAaHHUS 3aKOHOB T'HAPOCTATUKM B TUAPOCTATUYECKUX
GemmHax U MEXaHU3Max.

Pa3nen 2. l'mapoannamMmuka

OcHoBHble nMoHATHA. HeycraHoBuBIIEECS M YCTAHOBUBILEECS JABM)KEHUS KUIKOCTH.
CrpyliHas MOZEnb ABM)KEHHUS KUIAKOCTH. DIIEMEHTAPHBIA pacxoi. DJIeMeHTsI oToka. HamopHoe
u Oe3HaropHoe JBMXKeHMs. Pacxon u cpedHsisi CKOpoCTh MOTOKAa. Y PAaBHEHMSI HEPA3PbIBHOCTH.
YpaBHeHus bepHyIu U1 3JIEMEHTAPHON CTPYUKHU UEaIbHOU U PEAIBHOM XKUIKOCTU U JUIS T10-
TOKa peaIbHOM KUIKOCTH.

OpnHoMepHBIE MOTOKM kHJKocTel. OOI1ee ypaBHEHUE SHEPTUM B UHTETpaIbHOW U Ud-
dbepennmansHOM Gpopme. JlnHAMUKA BA3KOU KUIKOCTH.

I'uapaBinyeckoe MmoaeaupoBanue. OCHOBBI THIPOIMHAMUYECKOTO Mmojo0us. ['eomer-
puYecKkoe, KMHeMaTHdeckoe M auHamudeckoe mnonodbus. Kpurtepuum Heiotona, Diinepa, Peii-
HOJIBJICA.

I'mapaBiunyeckue cONpoTHBJIEHHS U MOTEPH HANOPA NMPH ABUKEHUH KuAKoCcTH. Du-
3U4YecKas IMPUPOAA THAPABIMUYECKUX CONPOTUBIEHHH. OCHOBHOE ypaBHEHHUE PaBHOMEPHOIO
IBIDKEHUsI. Pexumbl aBmxkeHus kuakoctu. Kpurepuit PeitHonbaca. OcoO€HHOCTH JIAMUHAPHOTO
U TypOYJIEHTHOTO PEXUMOB JBIKEHHS KHUJIKOCTH B TpyOax. 3aBUCUMOCTH K03 duumenra rus-
PaBJIMYECKOTO TPEHHUS B TpyOax OT pekuma JBHKEHHUS KXUAKOCTU U LIEPOXOBATOCTU CTEHOK
(rpaduk Hukypanze). MecTHbIe CONPOTHBIEHUS U MOTepu Hamopa. CrocoObl CHMKEHUS TH-
PaBJIMYECKUX MOTEPb.



I'uapaBanyeckuii pacuer Tpydonposoaos. Kiaccudukamus tpyoornpoBoaos. Kopot-
KM€ U JJIMHHBIE TPpyOOonpoBoibl. PacueT KopoTkux TpyOomnpoBo1oB. PacxoqHas xapakTepucThka
TpyOomnpoBoaa (MOAyib pacxona). I'mapaBnudeckne XapakTepUCTUKH TpyOorpoBoaoB. Pacuer
TpyOOIIpOBOJa C PaBHOMEPHBIM MYTEBBIM pacxogoM. PacueT NauMHHBIX TPyOOHpPOBOIOB: MpPO-
CTBIX U CJIOKHBIX. ['MpaBnuueckuil ynap B TpyoonpoBoaax. 3amuTa OT BO3ACHCTBUS THIPABIIH-
YECKHX yapoB. | uapaBandeckuii TapaH.

Hcreyenne KuAKOCTH 4Yepe3 OTBEPCTUSI M Hacaaku. VcreueHue uepe3 majioe OTBEp-
CTHE B TOHKOM CTEHKE IpU yCTAaHOBMBIIEMCS JIBWXEeHUU. VcTeueHne yepe3 Hacaaku. Buael Ha-
canok. IIpumenenue HacagoOK B TEXHUYECKUX yCTpOMCTBax. McredueHue uepe3 oTBEPCTUS U Ha-
CaJIK¥ MpU IEpEMEHHOM Harope (OMopoKHEHHUE PEe3epBYyapoB).

Pa3nen 3. T'mapaBanyeckne Mmamunbl. Kitaccudukanus. Hacock! 1 ruipoiBUTaTENH.

Hacocnl. Knaccuduxkanus. O61acts npuMeHeHus. Paboune mapameTpsl.

Junamuyeckue Hacocbl. Onpenenenue. OOas XapaKTEpUCTUKA.

enTpobexubie HACOCHI. Y CTPOUCTBO U MPUHIUI JIeUcTBUs. CTpyiiHas MOJENb JBHXE-
HUSA KUJIKOCTH B paboyem koiiece Hacoca (Monens Dunepa). OcHoBHoe ypaBHeHue. [logaua Ha-
coca. Teopernueckas, JEeHCTBUTENbHAS W YHUBEpCaJbHAas XapaKTEPUCTHKU. 3aKOHbI MPONOP-
nuoHanpHOCTU. [Iponiecc BcacwiBanus U sBiieHUe KaBuTauuu. Pabora Hacoca Ha cetb. Perynupo-
BaHue pexkuma paboThl Hacoca. [locnenoBarenbHas u mapasienabHas paboTa HACOCOB Ha CETh.
OCHOBHbBIE KOHCTPYKTHUBHBIE Pa3HOBUAHOCTH LIEHTPOOEKHBIX HACOCOB.

Hacochl TpeHusi: BUXpeBble, CTpyHHBIE, BO3IYIIHbIE (3pAUTHI, ra3nudThl), TUCKOBLIE,
LIHEKOBBIE. Y CTPOMCTBO U IPHUHIIMII ICHCTBHUS.

Oo0bemuble Hacochl. [IpuHumn neiictBus. Hacockl mocTynaTeabHOTroO ABMKEHUS: TOPIL-
HEBbIE, IJIyH)KEpHbIE U auadparMeHHble. POTOpHBIE HAcOCHI: LIECTEpEHHbIE, IIMOEpPHbIE, aKCH-
ANbHO-TIOPIIHEBBIE M PaTUAIbHO-TIOPIIHEBBIE. Y CTPONUCTBO, MPUHIUN AelicTBUsA. Pabouune xa-
PaKTepUCTHKH, PEryIupoBanue moaadn. O6paTuMoCTh POTOPHBIX HACOCOB.

I'mapaBiauyeckue apurarean. Hasnauenue. OOmas knaccudukanus. OO0beMHbIE THI-
pOJBUTraTeNId MOCTYNATEIBHOIO, BPAIlaTEIbHOIO U MOBOPOTHOrO JIBUKeHUIN. KOHCTpyKTHBHBIE
CXeMbl W MpHUHIHUN paboThl. O6macTh mpuMeHeHus. JlomacTHele TUAPOABUTATENH (TYpOUHBI).
Knaccudukanus. AkTuBHbIe U peakTuBHbIE TypOuHbI. [IpuHiun nefictBus. O61acTh NpUMeEHe-
HUS.

Paznen 4. 'mapaBiauvecknii M nmHeBMaTH4YecKuii npuBoabl. Hasznauenme u oOmras
knaccudukanusa. Ponb THApOMHEBMONPUBOAA B KOMIUIEKCHOW MEXaHU3allMd U aBTOMAaTH3aIluU
CEJIbCKOXO035HCTBEHHOT'O ITPOU3BO/ICTBA.

O0beMubIi THAPONPUBOA. DYHKIIMOHAIbHAS U IPUHLMIIAATIbHASA CXeMbl. /JJocTonHCTBA
U HEJIOCTAaTKU. ['MaponmpuBOJ MOCTYNATEIbHOIO, BPAIIATEIbHOTO W IOBOPOTHOTO JBUKEHUM.
[TapameTpsl, xapakTepusylone oO0bEMHBIE TUIPOMPHUBOILL. ['MAPONPUBOA C PA3OMKHYTOH H
3aMKHYTOM HUPKYJSAIMend pabodeit »KuakocTu. PerynupoBanue CKOPOCTH THAPOMPUBOAA: 00b-
eMHOe M JpoccenbHoe. Cremsmuil ruaponpuBosa (rugpoycwintens). HazHauenue, nmpuHIUI
JIEHCTBHSI M1 XapaKTEPUCTUKH.

IMueBMaTuyeckuii npuBoAa. OCHOBHBIE TOHITHS U MPHHIUI paboThl. OOIME CBEACHHS O
BO3YIIHBIX Kommpeccopax. KoHCTpyKTHBHBIE 0COOEHHOCTH MHEBMOJIBUraTelleid U MHEBMoarl-
naparypsl. Knaccudukanus v npuHIUNHAATBHBIE CXEMbI THEBMOIIPHBOIOB.



4.2. Conep:xaHue JIeKI Uil

/o

HanmMmenoBanue jJeknu

Konnue-
CTBO 4a-
COB

I'uapaBiuka. Obume cBenenus. [Ipeamer TuapaBiIMKH U €ro 3HAUYECHUE B
HapogHOM Xxo3siicTBe. KpaTtkas ucropust Hayku. llonarue «kuakocts». Cu-
JIbl, IEHCTBYIOLUE B KUJKOCTH.

I'mapocraTuka. AOCONIOTHBIA M OTHOCHUTEIBHBIM TIOKOW >KHIKUX CPE/I.
I'mapocraTtudeckoe aBieHue U ero cBOMCTBa. [luddepeHnmanbapie ypaBHe-
HUS paBHOBECHsI )KMJKOCTU (ypaBHeHus Oilnepa). HTerpupoBanue ypaBHe-
HUI paBHOBECHUS JJISI HECKMMAEMOW KHJKOCTH, Haxonsulencs moj 8eict-
BUUEM CWJI TSOKECTH M MHepuuM. 3akoH [lackans. AGCooTHOE U U30bITOY-
Hoe nasieHus. Bakyym. IIbe3omerpuueckas BeicOTa. ['mapocrarnueckuit
Harop, ero pU3NYecKuil U reoMeTpruuecKuil cMbici. MeTobl 1 TpHOOpHI 1is
n3MepeHus AapiieHus. Cuibl THAPOCTaTUYECKOrO JABJIEHUSI HA IIJIOCKHE U
KPUBOJIMHENHBIE TIOBEPXHOCTU

I'mpponmnamMmuka. OcCHOBHbIE TMOHSTHS. YPaBHEHUS HEPa3pbIBHOCTH
(CIIIIOIIHOCTHM) /A71S 3JIEMEHTAPHOM CTPYMKH U MOTOKA JKUAKOCTH. Y paBHEHUS
bepHymn 151 3JIeMEHTapHOM CTPYHKH UICAIBHON U PEAIBHON KUJIKOCTEN U
JUIS IOTOKA pealbHON JKUIKOCTH. [ MIpaBInyecKue CONPOTUBIICHUS U N1OTE-
pH Haropa Mpu JBMKEHUM KUAKOCTU. PexxumMbl 1BUKeHUS xuakoctu. Kpu-
tepuit PeitHonbica. OcOOEHHOCTH JAaMMHAPHOTO U TYpOYJIEHTHOTO PEXUMOB
JBYDKEHUS )KUJKOCTU B TpyOax. 3aBUCUMOCTh KOX(PPHUIMEHTa THApPABIAYE-
CKOT'O TpeHHs B TpyOax OT pekuMa JBMXKEHUS KUJIKOCTH M LIEPOXOBATOCTH
cTeHok (rpadguk Hukypansze). MecTHble CONPOTUBICHUS U MOTEPU HAIOPA.
CrniocoObl CHUKEHUS THAPABINYECKUX MOTEPb.

I'mapaBanyeckne mamunbl. Kitaccudukanus. Hacocer u runpoasuratenu. Haco-
cel. Kimaccugukanus. O6nacts npuMeHeHus. Pabodre mapamMeTpsl: mojaya, Harop,
MOITHOCTH M K. JAuHamuueckue Hacockl. Onpenencaue. OOmas XxapakTeprucTH-
ka. LleHTpoOeskHble HAacOCHl. Y CTPOMCTBO M NpuHIMN AeiicTBus. CTpyiiHas MoJenb
IBIDKEHHUS JKUAKOCTH B pabodyeM Kosece Hacoca (Mogenb Oiinepa). OCHOBHOE
ypaBHenue. Ilomaua Hacoca. Teoperudeckasi, IEHCTBUTEIbHAS M YHUBEPCAIbHAS
XapakTepUCTUKU. 3aKOHBI IpONopuroHanbHOCTH. [Iponecc BcackiBaHUS U sIBICHHE
kaButanuu. Pabota Hacoca Ha ceTh. PerynmupoBanue pexkuma padotel Hacoca. [lo-
cliefioBaTeIbHAsI M MapajuielibHas padoTa HacocoB Ha ceTb. OCHOBHBIE KOHCTPYK-
THUBHBIE PA3HOBUHOCTHU IIEHTPOOEKHBIX HACOCOB

I'mapaBiauyeckuii 1 nmHeBMaTH4YecKuil nmpuBoabl. Ha3zHauenue u obas
knaccudukanus. Poss ruipornHeBMONIPUBOAA B KOMIUIEKCHOM MeXaHH3aluu
¥ aBTOMATH3aIlMU CEIbCKOXO3IMCTBEHHOTO MPOonu3BOACTBA. OOBEMHBIN TH/I-
ponpusoa. DyHKIMOHAIBHAS U NPUHLUIHAIbHAS CXeMbl. [locToMHCTBa U
HEJOCTATKU. [ 'MIponprBOJ MOCTYIATEIBbHOTO, BPAIIATEIBHOIO U MTOBOPOT-
Horo nBwkeHuil. [lapameTpsl, XxapakTepusymoomue o0beMHbIE THIPOIPUBO-
nbl. ['maponpuBoa ¢ pa3soOMKHYTOM M 3aMKHYTOM LUpKyJsuued paboueit
KHUJIKOCTU. PerynmupoBaHHe CKOpPOCTH THAPONPUBOJA: OOBEMHOE U JApOC-
cenpHoe. Crefsamuii TuIponpuBo (ruapoycuinntens). Haznauenue, npus-
LU JEUCTBUS U XapaKTEPUCTUKHU.

Hroro




4.3. Coaep:xanue JJa0OpPaTOPHBIX 3aHATHI

No . KonnuectBo
HaumenoBanue 1a00paToOpHbIX 3aHATUN
/1 4acoB
1 Uccnenosanue ypaBuenus [1. bepuymu. McciaenoBanue pexxuMoB JBHKE- 2
HUS KUJIKOCTHU
DKCrepuMEHTAIbHOE OIpeieeHus Ko3(PUIMeHTa CONpOTUBICHUS Tpe-
2 HUsS. DKCIEPUMEHTAIBHOE ONpe/IesieHne KO3 PHUIIMECHTOB MECTHBIX COMPO- 2
TUBJICHUI
3 VcnpiTanue 1eHTpo06e)HOro Hacoca 2
Hroro 6
4.4, Conep:xkaHue NPaAKTHYECKUX 3aHITHIA
No . KonnuectBo
HanmMeHnoBanue mpakTUYECKUX 3aHATUNA
/i 4acoB
1 duznvecKre CBOMCTBA KUJKOCTH. | HApPOCTATHKA. 2
3 Hcnonb30BaHne 3aKOHOB THIPOJMHAMHKY JIJISl IPAKTHYECKUX PACUeTOB | 2
| Mitoro 4

4.5. Buabl u coaep:kaHue caMOCTOATEJIbHON padoThl 00y4ar0IIMXCS
4.5.1. Buasl caMoCTOSTEIbHON pabOTHI O0yYarOIINXCs

Bunbl camoctosiTenbHON paboThl 00yYaromuxcs Kommectso
4acoB

[TonroToBKa K MPaKTUYCCKUM 3aHSITHSIM 33

IToaroToBka K 1a00paTOPHBIM 3aHATHUSM U K 3alIUTE JJAOOPATOPHBIX paboT 34

CaMoCTOATEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 26

KontponbHas pabora 20

ITonroroBka Kk 3aueTy 9

Hroro 122

4.5.2. ConepxaHue cCaMOCTOATEIIbHON paboThl 00yUYarOIIUXCs
No Kommuecto
HaumeHoBaHMe n3y4aeMbIX TEM WM BOIIPOCOB

n/n 4acoB

1 OcHOBHbIE (U3NYECKHE CBOWCTBA )KHUJIKOCTEH 2

2 I'unpocratuka. AGCOTIOTHBIA U OTHOCUTENBHBIN MOKON XKUAKUX Cpell UH-
TErpUPOBAHUS ypaBHEHHUI paBHOBECHS HEC)KMMAeMOM KHAKOCTU Haxo- | 4
JsIelcs o JaBJICHUEM

3 Cunel ruapaBIMYECKOro JaBJIEHUS HA IJIOCKHME M KPUBOJIMHEHHBIE I10- 2
BEPXHOCTH

4 OCHOBBI TEOPHUH IIJIABAHUS TEJI THIPOCTATUYECKHE MAITHBI 2

5 OCHOBHBIE TIOHITHS THIPOIMHAMUKHI 2

6 OOmiee ypaBHEHHE HHEPIUM B MHTETpalibHOM W Ju(QepeHnnaIbHoi 2
dhopmax

7 Jlunamuka Bsi3KoM xkuaKocTH. YpaBHeHue HaBbe-CTokca 2

8 OcHoBBI THApOIMHAMHUYEecKoro momobusi. Kpurepun Hetorona Diinepa, | 2
Peiinonbaca, Bebepa

9 duznyeckas Npupoaa TUAPABINYECKUX CONPOTHUBIICHUN 2

10 OCHOBHOE ypaBHEHHE PABHOMEPHOTO JBUKCHUS 2

11 I'padux Huxypanze. 3aBUCUMOCTh THAPABINYECKOTO TPEHUS OT pexuma | 2




JBUKEHUSI )KUJKOCTH U IIEPOXOBATOCTH CTEHOK TpyObl. CHIDKEHUE TH-
PaBIMYECKUX MTOTEPh

12 I'unpaBnuueckux pacxoj TpyOompoBonoB. Pacxoanas xapakTepucThka | 6
TpyOompoBoaa. Pacuer TpybonpoBoaa ¢ paBHOMEPHBIM IIYTEBBIM pacxo-
noM. Pacuer qyimHHBIX TpyOONIPOBOJIOB

13 I'mapaBnuueckuil ynap. 3anmra oT BO3ACHCTBUS THAPABINYECKUX YAapOB | 2

14 Hcredenne >XKUAKOCTH 4Yepe3 OTBEpCTHUS M Hacaaku. Buabsl Hacagkos. | 6
IIpuMeHeHne HacaKoB

15 I'uppaBnuueckne Mamuubl. Kmaccudukamnusa. O6gacTs npuMeHEHUs THA- | 2
PaBINYECKUX MAIINH

16 Jlunamuueckue Hacockl. [leHTpoOe)KHBIC HACOCHI. 2

17 CrpyiiHas MOAENb JIBMXKCHHS XHUIAKOCTH B paboueM kojiece. OcHOBHOE | 2
ypaBHEHHE JIOACTHBIX HACOCOB

18 3aKkoHbI IponopIuoHanbHOCTU. PaboTa HacocoB Ha ceTh. OCHOBHBIE KOH- | 6
CTPYKTHBHBIE Pa3HOBUIHOCTH EHTPOOESKHBIX HACOCOB

19 Hacocol Tpenus. O0bemHbIe Hacochl. Hacochl mocTynarensHOro ABMXKeE- | 2
HUSL.

20 Potopusbie Hacockl. Paboune XxapakTepuCcTUKH, peryIupOBaHUe MOIauH 2

21 'mapaBnuueckue W MHEBMaTHYECKUEe NpPUBOABL. Ponbs ruapornpuBoga B | 2
KOMIUICKCHOM MEXaHM3allMK ¥ aBTOMAaTHU3aIlMH [TPOU3BOJICTBA

22 O6bemMubIil rugponpusof. Ilpunnunuanbubie cxembl. [lapamerpsl, xa- | 4
pakTepusyoire o0beMHBIE THAPONPUBOABL. PerynupoBaHue CKOpPOCTH
THJIPONPUBOJIA.

23 I'unponunamuueckue nepenayn. [ uapomydTsl u rugporpanchopmaropsl. | 4
[Tpunumn neiictBusi. XapakTepUCTUKHU U 00J1aCTh IPUMEHEHUS

24 ['unpaBnuueckuil TpaHCIOPT 4

25 ITHeBMaTH4ECKMIl TPAHCIOPT 4

24 KonTtponpHas pabora 50
HTroro 122

5. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4arouXcs

VYyebHO-MeTon4eckue pa3paboTku umeroTcs B HayyHoi Oubnuoreku ®I'BY BO FOxHo-
Vpansckuit [AY

1. Metoanyeckue ykazaHus Ui CaMOCTOSITENbHOU pa®oThl mo aucuuruinHe "'ma-
paBiuka" [DIEKTPOHHBIN pecypc] : Muisi 00yJaronuxcs Mo HarpaBieHHuo noAroToBku 35.03.06
"Arpounkenepus". @opma oOyueHus - o4Hasl, 3a049Has. [ YPOBEHb BBICII. 00pa3oBaHUs - Oaka-
naBp] / coct. O. C. Iltamkuna-I'upuna ; FOxuo-Ypansckuii [AY, UHcTUTYT arpounxeHepun
— Yensabunck: IOxuno-Ypansckuit I'AY, 2018 .— 77 c. : wun., tabn. Pexum poctyna:
http://192.168.0.1:8080/localdocs/tvgs/45.pdf

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEIEHHS MPOMEKYTOYHOM aTTeCTAlHHN 00yYalouX-
(V|

st ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKH OoOywaromuxcsi TpeboBanusm OI'OC
BO pazpaboran (hoHA OLIEHOUHBIX CPEACTB JAJISl TEKYIIEr0 KOHTPOJIS YCIEeBAEMOCTHU MPOBEIEHUS
IPOMEXYTOUHON aTTecTalluu 00ydaroumxcs 1no aqucuuiuinie. GoHJ OLIEHOUHBIX CPEJCTB Mpe-
crasiieH B [Ipunoxxenun Ne 1.
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7. OCHOBHAsl M JONOJTHUTEJIbHAsI ydeOHasi IUTePpaTypa, He00X0AMMas 1JIsl OCBOCHHS M C-
HUITHHBI

OcHoBHasi U JONONHUTENbHAS ydyeOHas nuteparypa umeercs B Hayunoil Oubnuortexe u
AIIEKTPOHHONHKH(pOpMaIMOHHO-00pa3oBarensHoi cpene PI'BY BO I0xuo-Ypansckuit [AY.

OcHoBHas:
1. [ramkuna-I'upuna, O. C. ['uapaBiuka 1 celbCKOX03sMCTBEHHOE BOJOCHAOKEHNE

[DnexTponnsbiit pecypc] / O. C. Iltamkuna-I'mpuna .— Mocksa: Jlans, 2017. - Pexxum nocryma:
https://e.lanbook.com/book/94744

2. Kpectun E. A. 3a1auyHuKk 00 rMapaBiIdKe C IPUMEPAMU PACUETOB [ DIEKTPOHHBIN

pecypcl: / Kpectun E.A., Kpectrun HW.E.. Mocksa: Jlanp", 2014.- PexwuM nocryma:
http://e.lanbook.com/books/element.php?pll id=50160.

3. OO011as8 ruIpaBiavKa [DaeKTpOHHBIN pecypc]: IpakTUKyM K J1abopaToOpHBIM pado-

TaM JUISL CTYAEHTOB, oOvyaronmxcs no Hanpasienuo 110800 - "Arpourxenepus' / coct.: O. C.
[ramknaa-I'upunga, B. J. upseni, B. B. bakyaun; UTI'AA. Yemsasouuck: UTAA, 2012.- 74
c. Pexum nocryma: http://192.168.0.1:8080/localdocs/tves/8.pdf.

4, [ramknua-I'upuga O. C. 'mapasiuka [Tekcr]: yuednoe nmocodue / O. C. Ilran-
kuHa-T'upuna, B. JI. Mupseii; UT'AY. Yenabunck: UT'AY, 2009.- 212 c¢. Pexum pocryima:
http://192.168.0.1:8080/localdocs/tvgs/2.pdf

5. Pasuuos 10. Y. ['uapaBiarka U rTHApaBIMUYECKUE MAIIMHEL [ DIEeKTPOHHBIA pecypc]
/ 1O.M. Pasmmon: ILII. Cyxamos. Kazamp: KITY. 2010.- 159 c¢. Pexum jmocrvia:
http://biblioclub.ru/index.php?page=book&id=270580.

6. repersmuxt . B. N'unpasnuka [Dnekrponssiii pecype] / reperymxt J.B.. Mocksa:
Jlage, 2015.- Pexum nmocryma: http://e.lanbook.com/books/element.php?pll id=64346.

JlonotHUTEIbHASA

1. Bakuna B. B. MammHoctpoutenbHas ruapabinuka:llpumepsr pacuetoB [Tekcr]:
VYyeb.mocobue s By3oB / B.B.Bakuna,U.J[.[denucenko,A.JI.CtonspoB. Kues: Buma mik.,
1987.- 207c.

2. 'mapasianka, ruapoMaiiniel U ruaponpusBodsl [Tekcr]: Yueb.n1a By3oB / T.M.barrra,
C.C.Pygues, b.b.Hekpacos u ap.. M.: Mammnaoctpoenune, 1982.- 423c.

3. Kynunos B. A. I'mnpasnuka [Tekcrt]: yue6Hoe nmocobue / B. A. Kynunos, 3. M. Kapra-
moB. M.: Bercmast mxomna, 2007.- 199c¢.

4. Mammmkua H. A. T'mapaBiauka M CeIbCKOXO3IMCTBEHHOE BOJOcHaOeHHe [Tekcrt]:
Yueonuk / Pea.Ilonosa I'.I1.. M.: Arponpomusiar, 1990.- 351c.

Iepuoauyeckue U31aHuA:

«[Ipubopsl U TEXHUKA dKCTIEpUMEHTaY, «JlocTimkenns Hayku u TexHuku B AITIK», «Mexa-
HU3ALUS U SJIEKTPUPHUKAIUS CENBCKOTO X03UCTBaY», «CHUOUPCKUI BECTHUK CETbCKOXO3SICTBEH-
HON Hayku», «CenbCKOXO034MCTBEHHbIE MAIIMHBI M TEXHOJOTHM», «Poccuiickas ceabCKoXo3sii-
CTBEHHas HayKa», «CBETOTEXHUKA», « DHEPTOHAI30PY.
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8. Pecypchl uHGOPMALTHOHHO-TEJIEKOMMYHHAIMOHHOM ceTu « UHTEepHET», HE0OX0aH-
Mble€ /1JI51 OCBOEHHS M CUMILTHHBI

1 EnnHoe OKHO JocTyma K yueOHO-MeToIuuecKuM paspadbotkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
Yuupepcuterckas o6ubmmorexka ONLINEhttp://biblioclub.ru/

w

9. MeToauuecKkue YKazaHus 1Jisd oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHO-MeTonn4YecKue pa3paboTku uMmerorcs B Hayunoit Oubnmoreke M 3IEKTPOHHOU
nHpopmarmonHo-o6pazoBatenbHoi cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1. MeTtoauueckue yka3zaHusl IJIs CaMOCTOSATENbHONW paboThl mo aucuuriuHe "T'una-
paBiuka" [DNeKTpOHHBIN pecypc]| : s 00yJarouuxcs Mo HampapiieHuto moarotoBku 35.03.06
"Arpourkenepus". @opma oOydeHHsI - OUHasl, 3a04HasA. [ YPOBEHb BBICII. OOpa30oBaHus - Oaka-
naBp] / coct. O. C. Ilramkuna-I'upura ; FOxuo-Ypansckuii [AY, UHCTHTYT arponH)eHepUn
— Yensabunck: IOxHo-Ypansckuiit ['AY, 2018 .— 77 c. : wi., Taba. — 1,6 MB. - Pexxum noc-
tyna: http://192.168.0.1:8080/localdocs/tvgs/45.pdf.

2. OO61mmas ruapaBiuKa [ DIEKTPOHHBIH pecypc] : MPaKTHUKYM K J1ab0paTopHbBIM pabo-
TaM JJIsl CTy/IeHTOB, oOyuatommxcs no Hanpasienuto 110800 - "Arpourxenepus” / cocrt.: O. C.
[Tramkuna-I'upuna, B. . upsiii, B. B. bakynun ; YUI'AA .— Yensbunck: UI'AA, 2012 .— 74
c. : mn.Jlns mpocMoTpa daitia Heo6xoauMo ycTaHOBUTH nporpammy Adobe Reader .— 0,7MB .
Pexxum nmocrtyna: http://192.168.0.1:8080/localdocs/tvgs/8.pdf.

3. Mertonnyeckue ykazaHus Ui CaMOCTOSITENIbHOM paboThl o aucuuiinHe "Bomo-
CHa0)XCHUE M BOJOOTBEJICHHUE B CEIIbCKOM X03sicTBe" [DNEKTpOHHBIA pecypc] : mns oOydaro-
IUXcsi Mo HampasieHuo noarotoBku 35.03.06 Arpounxenenpusi. @opma oOydeHus - odHasl,
3aoyHast / coct.: O. C. [Itamkuna-I'upuna, O. A. I'yceBa ; FOxno-Ypanbckuit [AY, UncTuTyT
arpounkeHepun .— Yensounck: FOxuno-Ypansckuii 'AY, 2017 .— 38 c. : ui., Tabn. — bubnu-
orp.: ¢. 38 (6 Ha3B.). Pexwum mocryma: http://192.168.0.1:8080/localdocs/tvgs/22.pdf

10. MudopmanuOHHBIE TEXHOJOIMH, UCIOJIb3yeMble MPHU OCYLIECTBJICHUH 00pa3o-
BaTeJILHOIO MpoLecca Mo AUCHUILINHE, BKJIIOYas NepedyeHb NPOrpaMMHOro odecneyeHus: u
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B HayuHoil 6u0OanoTeke ¢ TepMHMHAIbHBIX CTAHIMM MpeocTaBiseTcsl JOCTYN K 0azam
JAHHBIX:

- KoncynpranTllntoc (cripaBoyHble TPaBOBBIE CUCTEMBI);

- Texakcnept (nH(pOpMaMOHHO-cripaBoyHas cucrema 'OCToB);

- «CenbX03TeXHHKa» (ABTOMAaTU3UPOBaHHAs CIIPABOYHAs CUCTEMA).

ITporpammuoe obecnieuenne: APMWinMachine, Kompas, AutoCad.

11. MaTepuajibHO-TeXHHYecKasi 6a3a, HeoOXoaMMast 1JIs1 OCylIeCTBJIEHUsI 00pa3oBa-
TeJbHOI'0 NMPoLecca Mo JUCIHHUIINHE

Ilepedyenn y4eOHBIX 1a00opaTopuii, ayANTOPHIl, KOMIIBIOTEPHBIX KJIACCOB
1. OOmras ruapaBiIvKa.

2. 'uppaBnuueckre MalIMHbI U TUAPOIIPUBO/BI.

3. CenbCKOXO03SMCTBEHHOE BOIOCHA0KEHUE, METMOPAITUS U THAPOTPAHCIIOPT.

12


http://192.168.0.1:8080/localdocs/tvgs/8.pdf

IlepeyeHb 0CHOBHOTO y4eOHO-1200paTOPHOIrO 000PYAOBAHMS
. M'mapaBnuueckuii mpecc
. HacocHble ycTaHOBKM
. Ctenp no ucciieJ0BaHUI0 0O0bEMHOT0 THIPOIIPUBOIA
. CTGHI[ 10 UCIBITAHUIO OOBEMHBIX HACOCOB.
. Crenp no uccie0BaHui0 paboThl HACOCOB TPEHUS.
' CTeHI[bI 10 UCCIICAOBAHUIO THAPABINYCCKUX SIBJICHUHN 1 3aKOHOMepHOCTeﬁ.
. CTeH no u3y4eHuIo SBJICHUSI KaBUTALlMU B IIEHTPOOEKHOM HacoCe.
. I'mapoTpancopTHBIE YCTaHOBKH.
12. UuHoBaumoHHbIe (OpMBI 00pa30BaATEJIbHbIX TEXHOJOTHH

0 JO0 DN KW~

N 3aHATUA

Jlekuun J3 113
®dopMbI paboTh

Y4eOHble TUCKYCCUH - + +
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MNPUJIOKEHUE Ne 1

P®OH/I ONEHOYHbLIX CPEJACTB

JUISL TEKYIIETO0 KOHTPOJISl YCIICBAEMOCTH U IPOBECHHS TPOMEKYTOUHOM aTTECTAIlMH
00ydJarouuxcs mo IUCHUILTNHE

b1.B.09 'NIPABJIMKA

Hanpasnenue noarorosku 35.03.06. Arpoun:keHepus

[Tpoduns TexHonornyeckoe 060py0BaHMeE 1JIsl XPAHEHUS U MePePadOTKH CeJILCKOXO03sIii-
CTBEHHOM NMPOAYKIHMH

YpoBeHb BhIcIIero 00pa3oBaHus — 0aKkajiaBpuaT (aKaJeMUu4ecKuii)
KBanuduxamnus — 6axanasp

®dopma 00yueHus — 3a04HAas

YensaOuHCK

2018
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1. Komnerennuu ¢ ykazanuem 3tana ux ¢popmupoBanusi B npouecce ocsoenuns OIIOII

KomrmeTeHuu o nanHo# quciuruimae GopMUpyOTCs Ha 6a30BOM JTarie.

Kontpomupyembie KonTtpommpyembie pe3yiabTaThl 00yUeHUs 10 AUCITUTUTHE
PE3yIbTaThI OCBOE- 3HAHUS YMCHHUS HaBBIKH
Hus OIIOIT (kom-

TIETEHIINH )
OIIK-4 OO6yuarommiicst  goi- | OO0yvarommiicst  foJ- | OOydJaromuiics  J10J1-
CIIOCOOHOCTh ~ pe- | JKEH 3HATh: KEH YMETh: HCIIOJIb30- | )KEH BIIAJCTh: HaBBIKA-
maTh WHXCHEPHBIC | OCHOBHBIC 3aKOHEI | BATh OCHOBHBIE 3aKO- | MM OIMCAHUS OCHOB-

pabouux M TEXHO-
JIOTHYECKHX  TPO-
[IECCOB MAIINH

(51.B.09 -3.2)

3aJjaud C WCIOJb- | TUAPABIMKH, Ha KOTO- | HBI T'HJIPABIUKH B | HBIX 3aKOHOB T'HMJPaB-
30BaHHEM OCHOB- | pbIX OCHOBaHBI TPHUH- | MPO(HECCHOHATLHOU JIMKH, HA KOTOPBIX OC-
HBIX 3aKOHOB Me- | UMbl JICHCTBHUS 00B- | ICATEABHOCTH U JUIsS | HOBAHbI MPUHIUITBI
XaHUKH, DJIEKTPO- | EKTOB npodeccuo- | pelieHUsT NHKCHEPHBIX | ICUCTBUS ~ OOBEKTOB
TEXHWKHW, THJIPaB- | HATbHOW  JesTenbHO- | 3ama4 (b1.B.09-V.1) | mpodeccronanbHoM
JMKW, TEPMOJHUHA- | CTH M KOTOpBIC HC- JESTEeTbHOCTH U KOTO-
MHUKH W TEIUIOMAC- | MOJB3YIOTCS Ui pe- pbic UCIIOJIb3YIOTCS
cooOMeHa IICHUST  MHXXCHEPHBIX IV pEIICHUS WHXKE-
3amad - (b1.B.09 -3.1) HEPHBIX  3a7a4 -
(b1.B.09 —H.1)
[IK -2 OOyuarommii  moypkeH | OOywarommii  oypkeH | OOyJarommii  TOJDKEH
TOTOBHOCTh K Y4a- | 3HATh (bu3nvecKkyro | yMeTh pa3palaThiBaTh | BIAJICTh aHAJTN30M
CTHIO B TIPOBEJE- | MPUPOAY JKUAKOCTEH M | THAPABINYCCKYI0 MO- | THAPOIMHAMUYECKOM
HUM MCCIICJIOBAHUH | MX JIBHKCHHS JIeNTb YCTAaHOBKU KapTHHBI  COCTOSIHUS

(51.B.09 -V.2)

TUAPABIMYECKON CHUC-
TEMBI
(b1.B.09 -H.2)

2. HOKa3aTeJII/I, KPUTEPUH U HIKAJIA OHCHUBAHUSA Cq)OpMI/[pOBaHHOCTI/I KOMIIeTeH Uil

IToxazarenu Kputepuu u 1mkasa olleHUBaHUs pe3yJIbTaTOB 00YUEHHUs MO AUCHUILINHE
ouenuBanusg | Henmocrarounsii | [locratounsiii ypo- | CpenHuil ypoBeHb Beicoknii ypoBeHb
(3YH) YpOBEHb BEHb

b1.B.09 -3.1 | OGyuaromuiics | OOy4arommuiics OoOyuaronmiicss ¢ | OOyuarommiicss ¢
HE 3HAET cj1ab0 3HAeT OCHOB- | HE3HAUUTENBHBIMU | TpeOyeMol  cTerne-
OCHOBHBIC 3aKO- | HBl€ 3aKOHBl THUJ- | OIIMOKAMM U  OT- | HBIO TOJHOTHI U
Hbl TUAPABINKY, | PaBIUKU, HA KOTO- | I€IbHBIMU MpoOe- | TOYHOCTH 3HAeT OcC-
Ha KOTOPBIX OC- | PbIX OCHOBaHBI | JaMU 3HA€T OCHOB- | HOBHBIE 3aKOHBI
HOBaHbl  IPHUH- | IPUHLHUIBI  JEUCT- | HBIE 3aKOHBl TUJ- | TUAPABIUKH, HA KO-
UMbl JIeHCTBUA | BUsS OOBEKTOB NpO- | PABIUKH, Ha KOTO- | TOPBIX ~ OCHOBAHBI
00BEKTOB  Mpo- | (hecCHOHATbHOM PBIX OCHOBAHBbI | IPUHIUIBl  JIEUCT-
deccroHaNbHONW | I€ATENbHOCTH U KO- | IPUHIUIBI  JEICT- | BUSI OOBEKTOB MpO-
NEeSITeIbHOCTH M | TOpble  HCIOJNIB3Y- | BUS OOBEKTOB MpO- | (heccHoHaIbHOM
KOTOpBIE uC- | I0TCS JUIsl peleHus | heccHoHalIbHOM JESTEILHOCTH U KO-
MOJIB3YIOTCS JUIsl | MH)KEHEPHBIX 3a7au | I€ATEIbHOCTU U KO- | TOpPblE  HCIONb3Y-
pelieHuss HMHXe- TOpblE  HCIIOJIB3Y- | FOTCSA AJI PELICHUS
HEPHBIX 3a/1a4 I0TCS AJI PELIEHUS | MHXXEHEPHBIX 3a7a4

MHXEHEPHBIX 3aJa4

b1.B.09 -V.1 | Oby4aromuiics OO0yJarommiics OOyuarormiics OOyyvarormiics
HE YyMeeT Huc- | ciabo yMeeT WuC- | yMeeT  HCHOJdb30- | YMEET  MCIONb30-
[I0JIb30BAaTh  OC- | IIOJIb30BaTh OCHOB- | BaTh OCHOBHBIE 3a- | BaTb OCHOBHBIE 3a-
HOBHBIC 3aKOHBI | HbI€ 3aKOHbl THUJ- | KOHBl TUJPABIUKU | KOHBl TUAPABIUKU
TUAPABIMKKA B | paBIuKu B mpodec- | B mpodeccroHansb- | B npodecCroHab-
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npodeccuo-
HaJILHOU nes-
TEJIBHOCTU U TSI

CHOHAJIBHOM  gHes-
TEJIPHOCTH W I
pelIeHUs] UHXKEHEP-

HOU JIEeITEILHOCTU
W JJIsl pEeUIeHUs] UH-
YKEHEPHBIX 3a/1a4

HON JIeITEILHOCTU
W JJIsl pEeUICHUs] UH-
YKEHEPHBIX 3a/1a4

pellleHusT WHXKe- | HbIX 3a7a4
HEPHBIX 33/1a4
b1.B.09 -H.1 | OGyuarommiicst OOyuarommiicst OO6yuaromuiics ¢ | OOyuaroruiics
HE BJaJeeT Ha- | clabo BiaJeeT Ha- | HEOONBIIUMHU  3a- | CBOOOJHO BJajeeT
BBIKAMHU OIHCA- | BBIKAMU ONHUCAHMS | TPYJHEHUSMU BJa- | HABBIKAMH  OIIHCa-
HUS  OCHOBHBIX | OCHOBHBIX 3aKOHOB | JieeT HaBBIKAMU | HASI OCHOBHBIX 3a-
3aKOHOB THJAPAaB- | TUJIPABIUKH, HA KO- | OMUCAHUS  OCHOB- | KOHOB THJIPABIIUKH,
JUKW, HA KOTO- | TOPBIX  OCHOBAHBI | HBIX 3aKOHOB THU[I- | HA KOTOPBIX OCHO-
pPBIX  OCHOBAHBI | IPUHIIMITBI  JICUCT- | paBIIUKH, HA KOTO- | BAaHBl  TPUHIUIIBI
NPHUHIIAIEL  JIel- | BUsS OOBEKTOB TPO- | PhIX OCHOBaHBI | ICUCTBUS OOBEKTOB
CTBUSL OOBEKTOB | (heCCHOHATILHOM NPUHLMIIBL  JIEUCT- | IpodecCHOHaIbHOU
npocdeccuo- JESITEIIbBHOCTH U KO- | BUS OOBEKTOB IMpO- | ACSITEIBHOCTU U KO-
HaJIbHOM nesi- | TOpble  KCIONb3Y- | (heCCHOHATBHOM TOpPBIE  HCHOJIBb3Y-
TETBHOCTH M KO- | FOTCS JJI PEUICHUS | JACITCIbHOCTH U KO- | FOTCS JUIS PEIICHUS
TOpbIE  HCIIOJIb- | MHKCHEPHBIX 3a7lad | TOpble  HUCHOJb3Y- | HH)KEHEPHbIX 3a/1a4
3YIOTCSL Ui pe- I0TCS JJI PeUIeHUs
OICHUST ~ WHXKE- WHXCHEPHBIX 337124
HEPHBIX 3aJ1a4
b1.B.09 -3.2 | OOyuarouuiics OO6yyarommiics Obyuaromuiics ¢ | O6yyarommiics C
He 3HaeT ¢usu- | cnabo 3HaeT (QU3U- | He3HAUUTEIBHBIMU | TpeOyeMoil — cTere-
YECKYIO MPUPOAY | YECKYI0  TPHUPOJY | OMMOKAMU W OT- | HIO TIOJHOTHI H
KUJKOCTEH M HMX | KHJKOCTEH W WX | JICNbHBIMH IpoOe- | TOYHOCTH 3HAeT Pu-
JIBUKCHHUS JIBUKCHUS JamMu 3HaeT (QU3H- | 3UYECKYI0 TPUPOILY
YeCKyl0  IPHUPOAY | KHIKOCTEH H HUX
KUAKOCTEH W WX | JBWKCHHS
JIBHKCHUS
b1.B.09 - V.2 | OOyuatomuiics | OOyuarommiics OOyuarommiics OOyuaronmiics
HE yMeeT paspa- | ciiabo yMmeeT paspa- | yMeeT paspabarbl- | ymeeT pa3pabarsi-
OarpiBaTh  THJ- | OaTbIBATh THJPAB- | BaTh  THIpABIAYE- | BATh  THIPABIAYC-
PaBIMYECKYIO JMYECKYI0 MOJIENb | CKYI0 MOJETh YCTa- | CKYI0 MOJAETh yCTa-
MOJIeTTh ycTa- | yCTaHOBKU HOBKU HOBKU
HOBKH
b1.B.09 -H.2 | O6yuaromuiics | OOGyuaromuiics OOyuaronmiics ¢ | OOyuaronmiics
HE BJaJeeT Ha- | ciado BiajeeT Ha- | HEOONBIIMMHU  3a- | CBOOOJHO BJajeeT
BBIKAMHU aHalIW3a | BBIKAMH  aHAJM3a | TPYJHEHUSMH BJIa- | HABBIKAMH aHATN3a
TUAPOIMHAMHU- THIPOIUHAMUYE- JeeT HaBbIKaMU | THAPOJIMHAMUYE-
YECKOM KapTHHBI | CKOM KApTHUHBI CO- | aHAJIW3a TUIPOJHU- | CKOMW KapTHHBI CO-

COCTOSIHMSL THJ-
pPaBINYECKOMN
CHUCTEMBI

CTOSHUA FI/II[paBJ'II/I-
YeCKON CUCTEMEI

HaMHW4YECKOW KapTH-
Hbl COCTOSIHMSI TH]I-
pPaBIMYECKON  CHUC-
TEMBI

CTOAHUA THUApPABIN-
YeCKO CUCTEMBI

3. TunoBble KOHTPOJIbLHBIE 32JaHNS U (MJIH) HHbIE MATEPUAJIbI, HEOOXOAUMBbIE [IVISl OLEHKH
3HAHMi, YMEHUIl U HABBIKOB M (MJIM) ONBITA 1eSITEJbHOCTH, XaPAKTEPU3YIOLIUX 3TANbI
(popmupoBanus komnerenuunii B npouecce ocsoenuss OINOII

TunoBble KOHTPOJIBHBIE 33JaHUS U MaTEPHAJIbl, HEOOXOIUMBIE [T OLIEHKH 3HAaHUHU, yMe-
HUN U HaBBIKOB, XapaKTEePHU3YIOIIKUX 0a30BbIi 3Tan (GopMHpoBaHUS KOMIIETEHIMH B Ipolecce
ocoenus OIIOII, conepxkarcs B yueOHO-METOJMUECKUX pa3pabOTKaX, NPUBEACHHBIX HHUXKE.

1.

Mertoauveckue ykKa3zaHHs JUIsl CAaMOCTOSTEIbHOM paboThl 1Mo aucnuiuinae "[u-
paBiauka" [DIEKTpOHHBIA pecypc]| : Uil 00yJaroIIMXCcsl O HampaBieHH0 moarotoBku 35.03.06
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"Arpounkenepus". ®opma 00ydueHUs - OYHAsI, 3a09HAs. [ YPOBEHb BBICII. 00pa3oBaHUs - Oaka-
naBp] / coct. O. C. [ltamkuna-I'upuna ; FOxuo-Ypansckuii ['AY, UHCTUTYT arponHXeHEpUH
— Yenadunck: IOxuno-Ypansckuiit 'AY, 2018 .— 77 c. : w1, Taba. — 1,6 MB. - Pexxum noc-
tyna: http://192.168.0.1:8080/localdocs/tvgs/45.pdf.

2. OO6mmas ruapaBiIrKa [ DIEKTPOHHBIA pecypc] : MPaKTUKyM K J1ab0paTopHBIM pado-
TaM JIJIs1 CTYACHTOB, oOy4Jaronuxcs mo Hanpasieruto 110800 - "Arpourkenepus” / coct.: O. C.
[Tramkuna-I'upuna, B. . upsiii, B. B. bakyaun ; UI'AA .— Yensaounck: UI'AA, 2012 .— 74
c. : mn.Jlns mpocMoTpa daitna HeooxoauMo ycTaHoBuTh nporpammy Adobe Reader .— 0,7MB .
Pexxum nmocryna: http://192.168.0.1:8080/localdocs/tvgs/8.pdf.

3. Meroaudeckue ykazaHusl i1l CaMOCTOATENIbHON paboThl o aucturuinHe "Bomo-
CHa0KEHHE U BOJOOTBEICHUE B CEIILCKOM XO35UCTBE" [ DNEKTPOHHBIN pecypc| : ais o0y4daro-
IIUXCS 110 HarpaBiaeHuto moAroToBku 35.03.06 Arpounxenenpus. @opma 00ydeHus - ouHas,
3aounast / coct.: O. C. [Ttamkuna-I'upuna, O. A. I'ycesa ; FOxHo-Ypanbckuit 'AY, UacTutyT
arpourskeHepun .— Yemsobunck: FOxuo-Ypansckuit 'AY, 2017 .— 38 c. : ui., Tabn. — bubnu-
orp.: ¢. 38 (6 Ha3B.). Pexwum nocrtyna: http://192.168.0.1:8080/localdocs/tvgs/22.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessiolue NpoueaIypbl OlleHHBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yrux tan(sl) pop-
MHUPOBAHMS KOMIIeTEeHIUIi

B nannom pasznene MeToauvecKkue MaTepualbl, OMPEISsSIonue Mpoeaypbl OIICHUBAHUS
3HAHUW, YMEHHH, HABBIKOB, XapaKTEepHU3YyIOIUX 0a30BbIN 3Tall (OPMUPOBAHUS KOMIIETEHIUH 10
nucuurinae «['uapaBiauky, MPUBEICHBI MPUMEHUTEIBHO K KKIOMY M3 HCIOJb3yeMbIX BUJIOB
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIuxcsl.

4.1. OueHovHbIe CpeACTBA /1JIs1 MPOBeAeHUs TEKYIero KOHTPOJIsl YCIIeBAeMOCTH

4. OneHouHble cpeacrea AJid NPOBEACHHUS TEKYIIEI0 KOHTPOJIA

4.1. YcTHBIN OTBET HA NPAKTUYECKOM 3aHSITHH
VYCTHBIN OTBET HAa MPAKTHUYECKOM 3aHSATUU UCIIONB3YETCS JJIA OLEHKH KauecTBa OCBOCHMS
CTYJICHTOM OCHOBHOM TIpo(heccHOHaIbHON 00pa30oBaTeILHOM MPOTrpaMMBbI 110 OTAEIBHBIM TEMaM
JUCUUIIITMHBL. OTBET OLIEHUBAETCS OLIEHKON «OTIMYHOY, «XOPOILIOY», «yAOBIETBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEITHLHO.
Kputepun onenku orsera (Tadi.) JOBOASTCS 10 CBEACHUS CTYIECHTOB B Haudaje 3aHSATHH.
OrnieHka OOBSBIAETCS CTYACHTY HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IIxkana Kpurepun ouennBanus
Onenka 5 - CTY/ICHT MOJTHO YCBOWJI Y4eOHBII MaTepua;
(0TIMYHO) - TPOSIBIISIET HABBIKM aHalM3a, 0000IIEHHS, KPUTHYECKOTO OCMBICIIE-

HUS ¥ BOCIPHUATHUS HHGOPMAIIUN, HABBIKA OMUCAHUS OCHOBHBIX (hU3H-
YECKHUX 3aKOHOB, SIBJICHUI U IIPOLIECCOB;

- Marepuaj U3JI0KEH I'PaMOTHO, B OINPEAEIEHHON JIOTUYECKOM MOCIIe-
JIOBaTEIbHOCTH, TOYHO MCIOJIb3YETCS] TEPMUHOJIOTHS;

- II0KAa3aHO YMEHUE UIUTIOCTPUPOBATH TEOPETUUECKUE TTOJTOKEHUS KOH-
KPETHBIMU [IPUMEPAMH, IPUMEHSTH UX B HOBOW CUTYallUH;

- IPOAEMOHCTPUPOBAHO YMEHHE PELIATh HHKEHEPHBIE 3a/1a4H;

- MPOJIEMOHCTPUPOBAaHA C(HOPMHUPOBAHHOCTh U YCTOWYMBOCTH KOMIIE-
TEHIUH, YMEHUW U HABBIKOB;

- MOT'YT OBITh JOMYIIEHBI OJJHA—/BE HETOUHOCTU NIPH OCBEUIEHUU BTO-
pPOCTENEHHBIX BOITPOCOB.

Onenka 4

OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OICHKY «5», HO U
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(xoporo)

3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!
- B YCBOGHHMH y4eOHOro Marepuaja JOMyLIeHbI HeOOJNbIINe MPOOeNbl,
HE MCKa3MBILHE COICP)KAHNE OTBETA,;

- B peIICHUHN WHXEHEPHBIX 3aja4 JAOMYIICHbl HE3HAYUTEIbHBIC HETOY-
HOCTH.

Onenka 3
(YZIOBJIETBOPUTEIIHHO)

- HEIIOJIHO WJIM HEIOCJIEN0BaTENbHO PACKPBITO COAECPKAHUE MaTepuaa,
HO TMOKa3aHOo oOuiee MOHMMaHHE BONPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHHUSI, 1OCTAaTOYHBIE I TAJIbHEHIIErO YCBOCHHS MaTepuaa;

- UMEJIUCh 3aTPYIHEHUS WU JIOMYIIEHbI OIIUOKHU B ONpEAeTICHUH TOHS-
TUH, WCIOIB30BAaHUHM TEPMUHOJIOTUH, ONMUCAHUH (DU3HUECKHX 3aKOHOB,
SIBJICHMM U IPOLIECCOB, PELIEHWU HWH)KEHEPHBIX 3a/1a4, MCIPABIICHHbIE
MOCJIE HECKOJIBKUX HABOJAILIKX BOIPOCOB;

- IIPY HEIOJIHOM 3HAaHUM TECOPETHUYECKOI0 Marepuasa BbIABIEHA HEIOC-
TaTo4Hass CHOPMUPOBAHHOCTH KOMIICTCHIIUN, YMEHUN M HABBIKOB, CTY-
JICHT HE MOYKET NPUMEHUTh TEOPUIO B HOBOM CUTYallUH.

Orenka 2
(HEeYIOBIIETBOPUTENBHO)

- HE PaCKpPBITO OCHOBHOE COJIEp)KaHKE yueOHOro Marepuaa;

- 00HaApY)KEHO HE3HAHHE WJIM HETIOHMMaHHWE OOJbINEeH WM Haubolee
Ba)XHOH yacTh y4eOHOTO MaTepuaa;

- AOIIYIICHBI OIHI/I6KI/I B OIpCACIICHUN HOHﬂTHﬁ, IIpU HCIIOJIb30BAHUU
TCPMUHOJIOTHH, B OIIMCAHUHN (1)I/I3I/I‘ICCKI/IX 3aKOHOB, SIBJICHUU U mponec-
COB, PCIICHUH MHXCHEPHBIX 3aJ1au, KOTOPbIC HE MCIIPABJICHBI TIOCTIC He-
CKOJIBKHMX HaBOJAIIUX BOIIPOCOB;

- HEC C(bOpMHpOBaHBI KOMIICTCHIINH, OTCYTCTBYIOT COOTBCTCTBYIOIIIMC
SHaHWA, YMCHUSA 1 HABBIKU.

4.1.2. Otyet no 1a6opaTopHoii padoTe

OtyeT 10 1abOopaTOPHON pabOTE UCTIOIB3YETCS JJIsi OLICHKH KauyeCTBAa OCBOCHHMS CTY/ICH-
TOM OCHOBHOH MpodeccroHalbHOI 00pa30BaTENbHON MPOTPAMMEBI MO OTAEIBHBIM TEMaM JIHC-
MUIUTAHBL. OTYEeT OICHUBACTCS M0 YCMOTPEHUIO MPEMOAaBaTelisi OMECHKONW «OTIIMIHOY, «XOpPO-
I0%», «YJOBIIETBOPUTEIHHOY, «HEYJOBIETBOPUTEIHHOY» UITU OLIEHKON «3aUTEHOY, «HE 3aUTCHO.

Ixana

Kpurtepun onenuBanus

Onenka 5
(oTHMuHO)

- U3JI0OKCHUC MaTCpuraia JOTUIHO, I'PaMOTHO,

- CBO60,Z[HOC BJIaJACHHUC TepMHHOHOFHeﬁ;

- YMCHHC BBICKA3bIBATHb U 000CHOBAaThH CBOM CYKACHUA IIPU OTBETC Ha
KOHTPOJIbHBIC BOITPOCHI;

- YMCHHE OIIUCBIBATH (1)I/I3I/I'—ICCKI/IG 3aKOHEI, ABJICHUA U ITPOLECCHI;

- YMCHUC ITPOBOJAUTH U OLICHUBATL PC3YJILTAThI HSMCpCHHﬁ;

- CITOCOOHOCTH peiaTh MHXXCHCPHBIC 3aJ1a4H.

Onenka 4
(xoporto)

- U3JI0’)KEHHUE MaTepuasa JIOTUYHO, TPaMOTHO;
- cB0OOHOE BIIaJIEHUE TEPMUHOIIOTHEN;

- OCO3HAHHOE MPUMEHEHHE TEOPETUYECKUX 3HAHUU Ui ONucaHus Husu-
YECKUX 3aKOHOB, SIBICHUUN U MPOIECCOB, PEIICHUS KOHKPETHBIX (u3nye-
CKHMX W WH)XCHEPHBIX 3aJ1a4, TPOBEACHUS M OLICHUBAHUS PE3YJbTaTOB M3-
MEpEeHHid, HO COJiep)KaHue U GopMa OTBETa UMEIOT OTAETbHbIE HETOUHO-
CTH.

Ouenka 3
(YZIOBIETBOPUTEIHHO)

- U3JI0)KEHHE MaTepurasa HEMOJIHO, HEeMOCIe0BATEIbHO,

- HETOYHOCTH B OTPE/ICTICHUN TTOHATUH, B MPUMEHEHUH 3HAHUHW JIUIS OTH-
caHusl (PU3NYECKUX 3aKOHOB, SIBJIEHUN M MPOLECCOB, PEIICHUS KOHKPET-
HBIX (PU3MYECKNX W WHXKCHEPHBIX 3a/lad, MPOBEJICHUS U OICHUBAHUS pe-
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3yJbTaTOB U3MEPEHUMH,

- 3aTpYAHEHUS B 0OOCHOBAHUM CBOMX CY)KICHMIA;

- 00Hapy’KUBAETCS HEJNOCTATOYHO INTyOOKOE MOHUMAaHUE U3YyYEHHOI'O Ma-
Tepuaa.

Ornenka 2
(HEeYTOBJIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHWIA; TOMYIIEHBI OIINOKU
B ONpECNCHUH TOHATHH M OMHMCAHUHM (U3NYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAKEH MX CMBICJ, HE PEIIECHbl WH)XXCHEPHBIC 3a1add, HE
IIPAaBUJIBHO OLICHUBAIOTCS PE3yJIbTaThl U3MEPEHUN;

- HE3HAaHUE OCHOBHOI'O MaTepuajna y4yeOHOM IMpOrpaMMbl, JOIYCKarOTCs
rpyObIe OIMOKH B N3JI0KESHUH.

CopepxaHue OoTYeTa W KPUTEPUM OIICHKU OTBeTa (Tabil.) AOBOMASTCS 1O CBEACHUS CTY-
JEHTOB B Havasie 3aHsIThid. OneHka oObsBISETCS CTYACHTY HEMOCPEICTBEHHO MOCIe CIayl OTYe-

Ta.

Ixana

Kpurepumn oueHuBanus

OHeHKa 3adTCHO»

- U3JIOKCHHUE MaTepuasa JJOTUIHO, TPAaMOTHO;

- cBO0OOJIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATb U O6OCHOBaTI) CBOM CYXJCHHUA IIPpU OTBETC Ha

KOHTPOJIbHBIC BOIIPOCHI;

- YMCHHC OIIUCBIBATH (1)I/I3I/I‘-ICCKI/IG 3aKOHBI, ABJICHUA U IPOLCCCHI;

- YMEHHUE MPOBOJIMTH U OIICHUBATH PE3YJIbTaThl H3MEPCHHUIA;
- CIOCOOHOCTh peIlIaTh WHXCHEPHBIC 3a7aud (IOIYyCKAeTCsl HAIMYUe
MaJIO3HAYUTEIBHBIX OIIMOOK WIIHA HEAOCTATOYHO ITOJIHOC PAaCKPLITUC
COJIepKaHUE BOIMPOCA WIIH MOTPEIIHOCTh HEMPUHIMITAAIBHOTO XapaK-
Tepa B OTBETE HA BOIPOCHI).

OHGHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUYECKUX 3HAHWM; OMYIIEHbI
OLIMOKU B ONpeAENeHUN MOHITUH M ONMHUCAHUU (PU3UUYECKUX 3aKOHOB,
SIBJICHUN U TPOLIECCOB, NCKAXKEH UX CMBICII, HE PEUICHbl UHXCHEPHBIC
3aJ1a4M, HE IPAaBUIILHO OLIEHUBAIOTCS PE3Yy/IbTaThl U3MEPEHUI;

- HE3HaHUE OCHOBHOI'O MaTepuaia yueOHO! NporpaMmsl, JOMYCKaIOTCS
rpyOble OIIMOKH B M3JI0KEHUH.

4.1.3. UnHoBanmoHHbIe (hOpMbI 00pa30BaTENbHBIX TEXHOJIOTUI

Juckyccus — 3To MeTof 00CYKJI€HUSI U Pa3pelIeHus] CIIOPHBIX BOMPOCOB. B Hacrosiee
BpeMsl OHa SIBJSIETCS OAHON M3 BakHeHIMX (GopM oOpa3zoBaTelabHON AESATENbHOCTH, CTUMYIIH-
pyrolel MHUIMATUBHOCTD yYaIlIUXCsl, pa3BUTHE PEPIIEKCUBHOI'O MBIIIJICHHUS.

Llenb TEXHOIOTUH NMPOBECHUS YU€OHBIX TUCKYCCHI: pa3BUTHE KPUTHUECKOTO MBIIIJICHHUS
oOyuaromuxcsi, popMupoBaHNE UX KOMMYHUKATUBHON U TUCKYCCUOHHOM KYJbTYpBHI.

Kpurepun oleHKHM ydacTHsi B Y4€OHBIX TUCKYCCHH JOBOJSATCS O CBEACHUS CTYICHTOB B
Hayaje 3aHsIThi. OneHka oObsBISETCS CTYIEHTY HEMOCPEACTBEHHO IOCIE MPOBEACHUS AUCKYC-

CHH.

[Ixama

Kputepun orieHnBaHus

Onenka 5 (OTIUYHO)

- CTY/ICHT TIOJHO YCBOWJI YU4e€OHBIN MaTepuall; MPOSBISICT HABBIKK aHa-
au3a, 0000IIEeHHs, KPUTHIECKOTO OCMBICICHUS, MyOINYHON peuH, ap-
TYMCHTallUN, BEACHUA TUCKYCCHUU U MMOJCMUKH, KPUTHUICCKOI'O BOCIIpU-
ATust “Hopmaruuy;

- MaTepuall U3JI0)KEH I'PAMOTHO, B ONPEIEICHHON JOTHYECKOH Iocie-
AOBATCIBbHOCTHU, TOYHO HUCIIOJIB3YCTCA TCPMUHOJIOTUA,

- TIOKAa3aHO YMEHHUE WIIOCTPUPOBATh TEOPETUUYECKHUE MOJI0KEHUSI KOH-
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KPETHBIMHU TIPUMEPAMH, IPUMEHSITh KX B HOBOW CUTYAIIHH;

- MPOJEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTh M YCTOMYMBOCTH KOMIIE-
TEHIIUH, YMEHUI 1 HABBIKOB;

- MOTYT OBITh JTOMYIICHBI OJ{HA—/IBE HETOYHOCTU MPH OCBEIICHUU BTO-
POCTETICHHBIX BOITPOCOB.

Onenka 4 (xopotiio)

OTBET YJOBJETBOPSIET B OCHOBHOM TpPEOOBAaHMSIM Ha OLEHKY «5», HO
IPY 5TOM MMEET OJJH U3 HEAOCTAaTKOB:

- B YCBOGHHUH Y4eOHOIO MaTepHala JOMyIIeHbl HeOOIbIINe MPOOEIbI,
HE MCKa3MBILIHUE COJICP)KAHHE OTBETOB.

Onenka 3 - HENOJIHO WJIM HETIOCIIEI0BATEIHHO PACKPBITO COJIEpKAHUE MaTepHala,
(YIOBIETBOPUTENBHO) HO TMOKa3aHO oOlee MOHMMaHHE BOMPOCA U IMPOJIEMOHCTPUPOBAHBI

YMEHHSI, TOCTaTOYHBIC JUTSI TATBHEHUIIIEr0 YCBOSHUSI MaTepuaa,
- UMEJIUCh 3aTPyJHEHUS WIM JONYUICHbl OMMOKU B ONpeAeNICeHUH Mo-
HSTUH, UCTIOb30BAHUH TEPMHHOJIOTHH;
- IPU HETIOJIHOM 3HAaHWH TEOPETUYECKOT0 MaTepuasa BbISBICHA HEIOC-
TaToyHasi cCPOPMUPOBAHHOCTH KOMIICTCHIINN, YMEHUI U HABBIKOB, CTY-
JIEHT HE MOXKET NPUMEHUTh TEOPHUIO B HOBOW CUTYaIIUU.

Orenka 2 - HE PACKPBITO OCHOBHOE COZIEpKaHHE yueOHOr0o MaTepuaa;

(HEeyIOBJIETBOPUTEINIBLHO)

- 0OHapy)KCHO HE3HaHHE WIM HEMOHMMaHHE OOJbIICH WM Hanbosee
BaXHOW yacTH yueOHOro MaTepuaa;
- TUIaruar.

[TpuMepHbIe TeMbI Y4eOHBIX TUCKYCCHIA:

. [IpeaMeT ruapaBiIvKy U €ro 3HAaYCHHE B HAPOJHOM XO3SIMCTBE.

. OcHOBHBIE (PM3UYECKHE CBONCTBA KUIKOCTH.

. HeycTanoBuBII€EeCs M yCTAHOBUBIIEECS ABUKEHUS KUIKOCTH.

. OcoO6eHHOCTH TAMUHAPHOTO U TYpOYJIEHTHOTO PEKUMA JIBUKEHUS )KUJIKOCTH B TpyOax.

. [TneBMaTHueckuii npuBo. OCHOBHBIE MOHATHUS U MPUHIUI pabOTHI.
. [IHeBMaTHYECKU TPAHCIIOPT.

1
2
3
4
5. FI/I,I[paBJ'II/I‘IeCKI/IC MAaIlIUHBI.
6
7
8

. O6beMHbIe Hacochl. [lopiiHeBbIe U POTOPHbIE
9. CenbcKOX03HCTBEHHOE BOIOCHA0XKEHUE, MEITMOPALUS U THIPOTPAHCIIOPT

4.2. IIpoueaypsl 1 OLCHOYHBIE CPEICTBA /ISl IPOBEICHUsI IPOMEKYTOYHOM aTTe-

CTanuu

4.2.1. 3auer

3auet ABnseTcs POPMON OLIEHKM KauecTBa OCBOCHMS CTYJIEHTOM OOpa3oBaTelbHOM Mpo-
IrpaMMBbI 10 pa3fesiaM AUCHUIUIMHBL. [lo pe3ynbraram 3adera CTYACHTY BBICTABJISETCS OLICHKA
«3aUTEHOY» WIIH «HE 3aUTEHOM.

3ayer npoBoaUTC B (hopMe ompoca Mo OuieraM. 3adyeT MPOBOAMUTCS B CIIEIHUAIBHO yCTa-
HOBJICHHBIH NEPHO/I, MPEAYCMOTPEHHBIA yUeOHBIM IIAHOM.

Kpurepuu oneHku oTBera cTyAeHTa (Tabil.), a Takke (GopMa ero npoBeAeHHs TOBOIATCS
JI0 CBEJICHUS CTYACHTOB JI0 Hayaja 3auyeTa. Pe3ynbrar 3auera oObsBISETCS CTY/IEHTY HEeocpea-
CTBEHHO IIOCJIE €r0 CJIa4yM, 3aTE€M BBICTABIISIETCA B 3K3aMEHAIMOHHYIO BEJIOMOCTb M 3aU€THYIO

KHUXKKY.

HIxana

Kpurepun onenuBanus

OreHKa «3a4TeH0»

3HAHUC MMPOrpaMMHOI0 MaTcpuajia, YCBOCHUC OCHOBHOH U JOIIOJITHUTCIIb-
HOW JIUTEpaTyphbl, pPEKOMEHJOBAHHOU MPOrpaMMOM TUCIUIUIMHEI, IIpa-
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BIJIBHOE PEIICHHE MHKXECHEPHOH 3a/1auu (IOMYyCKaeTCsl HaIN4IKe Malo3Ha-
YUTENBHBIX OIINOOK MIIN HCAOCTATOYHO IMMOJHOC PACKPBITUC COACPIKAHUC
BOIIPOCA WJIM TTOTPELIHOCTh HENPUHIMIIHAIBHOTO XapakTepa B OTBETE Ha
BOIIPOCHI).

OHGHKa «HEC 3a4YTCHO» HpO6€HBI B 3HAHUAX OCHOBHOT'O ITPOrpaMMHOI'0 MaTepuajia, IMpUHIUIIN-

aJIbHBIC OIINOKU ITpU OTBCTC HA BOITPOCHI.

1.

Bonpocsl k 3auety
6 cemecTp
I'mppaBnuka kak Hayka. Mcronb3oBaHHMe 3aKOHOB THAPABIUKH B MAIIMHOCTPOCHUU M

CENbCKOXO03SiCTBEHHOM IMpOU3BOJICTBC.

CoNoORAWN

ADWWWWWWWWWWWNRNRNNNNNNNNNRP R R R R R R PR
POCOLONOORWNMNPOOONIURWNREROOONOEWNE O

[110THOCTB M yIEIBbHBIN BEC KUIAKOCTH.

CkuMaeMoCThb U TEMIIEpAaTypPHOE PACIIUPEHHUE KUIAKOCTH.

Bs3kocTh )XHIKOCTEH.

Cuuibl, 1EMCTBYIOIINE B KUJIKOCTH.

I'unpocratuka. CBoOMCTBA TUAPOCTATUYECKOTO 1aBJICHUSI.
JuddepenunanbHble ypaBHEHHUSI pABHOBECHSI KUIKOCTH.

OcHOBHOE ypaBHEHHE TUPOCTATUKH.

IIpe30MeTpUUECKUI U TUAPOCTATUYECKUI HATIOPBI.

Onpenenenre CUIIbI 1aBJIE€HUS Ha IJIOCKUE TOBEPXHOCTH.
Onpenenenne CUIIbI 1aBIE€HUSA HAa KPUBOJIMHEWHBIE [IOBEPXHOCTH.
3axon Apxumena. [InaBanue tei.

I'mppocraTnyeckyre MalIMHbl 1 MEXaHU3MBI.

OcHOBHbIE OHATHS T'MIPOJUHAMUKY.

YpaBHEHME HEPA3PBIBHOCTH.

VYpaBHenue bepHyiuy 1715 CTPYHMKH UACATBHON KUJIKOCTH.
VYpaBuenue bepHynnu 11 cTpyiiku peanbHOU xuakoctu. ['paduk ypaBHenus beprymu.
VYpasHenue bepHymiu 1u1st moToka peanbHOM xkuakocT. ['paduk ypaBuenust bepuyiiu.
OcCHOBHOE ypaBHEHUE PABHOMEPHOTO IBH)KEHUS.

I'unpaBnuueckue norepu. opMyIibl sl ONIpeIeIeHHs THAPABINYECKUX OTEPD.
I'mnpaBnuueckoe monenuposanue. Kpurepuii Herorona.

Kpurepuu runpasnnueckoro nogodusi: @pyna, Ditnepa, PeitHonbaca.
PesxxnMbl ABUKEHUS KUIKOCTEN.

Oco0eHHOCTH TaMUHAPHOTO JBUKEHHUS.

OcobeHHOoCTH TYpOYJIEHTHOTO JIBUKEHUS.

I'paduk Hukypanze.

Knaccudukanus tpy6onpoBosoB. Motyns pacxona.

['unpaBnuueckre XxapakTepUCTUKH TPYOOIIPOBOIOB.

PacueT 1IMHHBIX TPyOOIIPOBOIOB (IIPOCTHIX U CIIOKHBIX).

Pacuer xopoTkux TpyOOIpOBOIOB.

PaBHOMEpHBIN ITyTEBOM PacXol.

[MuapaBnuueckuii yaap B TpyOax.

Hcredenne xXuaKocTeN yepe3 Majloe OTBEPCTUE B TOHKOM CTEHKE.
Hcredenune KUIKOCTH Yepe3 HACAIKH.

Hacocsl. OGnacTs NpuMEHEHUs! HACOCOB.

Hamop, pazBuBaemslii HacocoM. MomuocTts, KIIJ[ Hacocos.

OcHOBHOE ypaBHEHHUE IIEHTPOOEKHOT0 Hacoca.

[Tonaya nentpobexxHoro Hacoca. TeopeTnueckast XapakTepUCTHKA.
DHepreTryeckas U YHUBEPCAIbHAS XapaKTEPUCTUKU IIEHTPOOEKHBIX HACOCOB.
[Ipouecc BcachiBaHUS U SIBJICHHE KaBUTAIMH B LIEHTPOOEKHOM Hacoce.
3aKOH MPOMOPLUUOHATBHOCTH IIEHTPOOESIKHBIX HACOCOB.

PaboTa nieHTpoOeXHOTO Hacoca Ha CETh.
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42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

CoBMmecTHas paboTa IIEHTPOOEIKHOTO HAacoca.

PerynmupoBanue paboThl IIEHTPOOESKHOTO HAcoca.

Hacocsl Tpenns. Buxpesbie HacOCHI.

CrpyiiHbie HacOChI. DpaudTHI.

O06beMHbIe HacoChl. [lopIIHEeBBIE HACOCHI.

Poropuble HacoCHL.

I'uapasnuueckuii npusoa. Knaccugukarus.

OOBemMHBIN TUAPONIPUBO. JJOCTOMHCTBA 1 HEOCTATKH.

TpeboBanus k paboueil )KUAKOCTH THApONEpeaay.

O6beMHbIe ruAponepeaadr BO3BPATHO-MIOCTYNATEILHOTO IBUKEHUSI.
OO0BeMHBIC THAPOTIEPEaaYr BPAIATEIIEHOTO IBHKCHUS.
PerynupoBanue ckopoctu ruapomnepeaad. OObeMHOE peryinpoBaHue.
JlpoccenbHO€E perynupoBaHUe CKOPOCTH TMIpoIIepeiay.

Crensiiuii THAPONIPUBO/I.

4.2. KonTpoabHas padora
KontponbHast paboTa BeIJaeTCsl Ha YCTAaHOBOYHOH JICKIIMM U BBITIOJHSETCS 10 y4eOHOMY

IMOCOOHIO AJI1 BBIIIOJIHCHUS KOHTPOJIbHBIX pa60T.

Mertonuueckre yKa3aHHs IS CaMOCTOSITEIbHOK paboThl o auctuiuimae "I uapasiuka'

[DnekTpoHHBIN pecypc] : ans o0yyaronuxcs mo HampasiieHuto noarotoBku 35.03.06 "Arpoun-
)kenepus". @opma oOydeHHsS - O4Has, 3a04Has. [YPOBEHb BBICII. 00pa3oBaHus - OakanaBp] /
coct. O. C. [Itamkuna-I'upuna ; IOxHo-Ypansckuii I'AY, UHcturyT arpounxenepun .— Ye-
nsounack: FOxHO-Ypansckuii 'AY, 2018 .— 77 c. : mi., Tabn. — 1,6 MB. - Pexum mocryma:
http://192.168.0.1:8080/localdocs/tvgs/45.pdf.

Bompocs! k KOHTpONIBEHOM paboTe:

HBOoNoO O RWD

0.
. Onpenenenre CUIIbI 1aBJIeHUs] HAa KPUBOJIMHEWHbIE TOBEPXHOCTH.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

I'mppaBinuka kak Hayka. Mcronb3oBaHuE 3aKOHOB THIPAaBIMKHA B MAIMHOCTPOCHUHM U
CEIBbCKOXO035MCTBEHHOM ITPOU3BO/ICTBE.

II10THOCTB U yIEIBHBIN BEC KUAKOCTH.

CxuMaeMoCTh U TEMIEPATypHOE PACIIMPEHHUE HKUAKOCTH.
Bs3KOCTB JKHIKOCTEH.

Cunpl, 1eMCTBYIOLINE B )KUIKOCTH.

I'mppocratuka. CBoCTBa THAPOCTATUYECKOTO 1ABICHUS.
JuddepenumanbHbple ypaBHEHUS PaBHOBECHS XKUAKOCTH.
OcHOBHOE ypaBHEHHUE TUPOCTATUKH.
IIpe30MeTpHYECKUI U THAPOCTATUYECKUM HAIOPBI.
OmnpeneneHne cuilbl 1aBJIE€HUS Ha INIOCKUE IIOBEPXHOCTH.

3akoH Apxumena. [InaBanue te.

I'mppocTaTnyeckue MalIMHbl U MEXaHU3MBI.

OcHOBHBIE IOHATHSI TUAPOIUHAMUKH.

YpaBHEHHE HEPA3PBIBHOCTH.

YpaBHeHnue bepHysum 11 CTpYHKHU UACAIBHON KUAKOCTH.

VYpasuenue bepnymiu it cTpyiku peanbHo# xxuakocTh. ['paduk ypaBuenust bepuysmim.
VYpaBuenue bepHyiu U1t MOTOKa peaibHOM ®uIKocTU. I'paduk ypaBHeHus bepryim.
OCHOBHOE ypaBHEHHE PAaBHOMEPHOT'O JBUKEHUS.

I'mnpasiuyeckue norepu. Popmyssl Ui ONPEAECICHUS TUAPABINYECKUX TIOTEPb.
I'mppasBnnueckoe Mmoaenuposanue. Kpurepuit HeroToHa.

Kpurepuu runpasnuueckoro noxodus: @pyna, Sitnepa, PeitHonbaca.
PesxuMEBI IBIKEHUS KUIKOCTEMN.
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24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Oco0eHHOCTH JaMHUHAPHOTO IBUKEHUSI.

OcoOeHHOCTH TypOYICHTHOTO JBHKCHUS.

I'padux Hukypanse.

Knaccugukamnus tpyoonpoBoioB. Moayib pacxona.
['unpaBnuyecKkue XapakTepPUCTUKH TPYOOIIPOBOIOB.
Pacyer [uIMHHBIX TPYOOIIPOBOAOB (IIPOCTHIX U CIIOKHBIX).
Pacuer kopoTkux TpyOOIIpPOBOIOB.

PaBHOMEpHBI ITyTEBOM pacxo.

['uppaBnyuyeckuii yaap B TpyOax.

Hcreyenune XxuaKoCTe uepe3 Majoe OTBEPCTHE B TOHKOM CTEHKE.
VcreyeHune XuIKOCTH Yepe3 HACaIKH.

Hacocel. O6nacTs npuMeHeHHs HacOCOB.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmep
H3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AQHHYJIMPOBAH-
HBIX

OcHoOBaHMeE U1 BHECEHUS N3MEHEHUHI

IMoamuce

Pactmmdposka
TIOJIITHCH

[ara BHe-
CEHHUSI U3-
MCHCHU
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