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PaGouas mporpaMma JAUCIMIIAHBL «'npaBIMKa» COCTAB/ICHA B COOTBETCTBUH € Tpebo-
panusimMu DeepaabHOrO rocynapcTBEHHOIO 06pa3oBaTeNbHON0 CTAaH/apTa BBICIIETO obpa3oBa-
Hust, yTBepxkaeHHoro Ilpukasom MunucTtepcTBa 00pasoBaHus U HAYKH Poccuiickoit @enepanun
20.10.2015 r. Ne 1172. PaGouas mporpaMma InpejiHasHatqeHa uis MOAroTOBKHM GakaiaBpa Mo Ha-
npassiennio 35.03.06 ArpounkeHepus, npo¢uis - TexuuaecKkne CHCTEMbI B arpodusHece

Hacrosmast paGoyas IporpaMma JMCIUILIHD] COCTABIICHA B paMKax OCHOBHOH npodec-
CHOHAIBHOM 06pa3oBaTeIbHON MPOrpaMMBbI (OTIOII) u y4uTHIBACT 0c00EeHHOCTH 00yUYEHUs TIPH
HHKTIO3MBHOM 0OPa30OBAaHUM JIUI( C OrPAHUYCHHBIMU BO3MOKHOCTsIMH 310poBbsi (OB3) u HHBa-
JIATIOB.

CocTaBUTENb — KAHU/IAT TeXHUUECKUX HayK, JOUCHT xadempsl «DHeproobecneueHue 1
ABTOMATH3AIMS TEXHOJIOTHUECKUX IIPOIECCOB» Iramkuna — Tupuna O.C.

PaGoyast mporpamMma JAUCIUIIAHBL obcysK/IeHa Ha 3acelaHui xahenpbl sHEproodecneye-
HUSI ¥ ABTOMATHU3ALMH TEXHOJIOTHIECKHX TIPOHECCOB

«2» despans 2018 r. (IPOTOKOI Ne 8).

3as. kadepoii sHeprooGeceyeH s 1 aBTOMa-
TH3aIUH TEXHOJIOTHUECKUX MTPOLECCOB

JIOKTOp TEXHUUYECKUX HayK, npodeccop p élzzf/é” ' / B.M. Ilonos

PaGouas MporpaMma JMCIHIUHEL 0100peHa MeTOMUeCKol KomuccHei (pakyapTeTa 3a0THOr0
o0yueHus

7 deppans 2018 r.. (pOTOKOI Ne5).

[pencenarens METOIMUECcKOl KoMucCHH (aKyb-
TeTa 3a04HOro o0ydeHus, A.H. Koznos
KaHI|aT TEXHHUECKUX HayK, JOUCHT

JlupexTop Hay4HO# GubIMOTEKH
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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 CTYIAEHTA cUCTeMy (PyHIaMEHTAIbHBIX 3HAHUN B
00yacT MEXaHUKH KHUJIKOCTEH M ra3oB, HEOOXOAMMBIX IJIsi MOCJEAYIOIIe MOAroTOBKU Oaka-
JaBpa, crmocoOHOro K 3(PPEKTUBHOMY PEIICHUIO MPAKTHYECKUX 33]1a4 CEIbCKOXO03SHCTBEHHOTO
IIPOU3BO/JICTBA, a TAK)KE CIIOCOOCTBYIOMIMX AabHEHIIIEMY pPa3BUTHIO JIMYHOCTH.

3agauyu AUCHMUILINHBIL:

HN3YUYUTh OCHOBHBIC 3aKOHBI MCXaHUKH KUJIKOCTH U F33006p33HBIX Cp€a u OBJIAACTL METO-
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 OIMCAHHS 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.12—-V.1) npodeccnoHanbHOMI
JUKW, TEPMOJWHA- | CTH W KOTOpBIE WUC- JESTEILHOCTH M KOTO-
MUKH M TEIUIOMac- | MONb3YITCS Ui pe- pbIe UCIONB3YIOTCS
cooOMeHa IICHUSI  WHXCHEPHBIX JUIS  PEIICHUS HWHXKE-
3amad - (b1.B.12 -3.1) HEPHBIX 3agau -
(b1.B.12 - H.1)
K -2 O6yuatommii  gomxeH | OOyuarommii  goimkeH | OOydaromuil - JoJKeH
TOTOBHOCTh K y4Ya- | 3HATh ¢busnyecKyro | yMeTh paspabarbiBaTh | BIAJIETh aHAIIM30M
CTHIO B TIPOBEJC- | MPUPOAY KHUJAKOCTEH W | TUAPABIMYECKYIO MO- | THAPOJIMHAMUYICCKON
HUU WUCCIICJIOBAHUMN | UX JIBHKEHUS JIeNIb YCTaHOBKH KapTUHBI ~ COCTOSIHUS

pabouux U TEXHO-
JIOTUYECKUX  TPO-
IIECCOB MAITHH

(B1.B.12 -3.2)

(1.B.12 -V.2)

TUAPABINYECKON CHC-
TEMBI
(b1.B.12 -H.2)

2. Mecto aucunmimnbl B ctpykrype OITIOII

JuctmruimHa «[uapaBiinka» OTHOCUTCS K BapuatuBHOW uvacTu bioka 1 (b1.B.12) oc-

HOBHOM TmpodeccroHanbHOi 00pa30BaTeIbHON MPOrpaMMbl MMPUKIIATHOTO OakagaBpuaTa 1Mo Ha-
npaBieHuo oAroToBku 35.03.06 ArpounkeHepusi, npopmib - TeXHUYECKHe CUCTEMBI B arpo-
OusHece.



Pa3zgennl JHCHUNINHBI U MEKINCHUIVINHAPHDBIE CBA3H C oﬁecneanaloumMn (npeumecT-

BYWOIIMMH) B 00ecneYnBaeMbIMH (IIOCJIeAVIOINMHA) AU CIHILIMHAMHI
No HanmenoBanme obecnieunBaromux (Tiperie- DOopMUPOBAHHBIE KOMIIETEHIUU
n/n CTBYIOIIIME) 1 00eCreunBaeMbIX (Tocie- Paznen 1 Pasnen2 | Pasmen3 | Pasmen 4
JIYIOINX) TUCIMIUIMH, TPAKTHK
[pemiecTByONME THCIMILUTHHBI

1 Duznka OIIK-4 OIIK-4 OIIK-4 OIIK-4
Maremaruka OIIK-4 OIIK-4 OIIK-4 OIIK-4

3 Teopernyeckas MexaHHKa OIIK-4 OIIK-4 OIIK-4 OIlK-4
MK - 2 K - 2 MK - 2 MK - 2

4 Teopus MexaHH3MOB U MAIINH OIIK-4 OIIK-4 OIIK-4 OIIK-4
MK - 2 K - 2 MK - 2 MK - 2

5 Tennorexnuka OIIK-4 OIIK-4 OIIK-4 OIIK-4
IK-2 MK-2 IK-2 MK-2

6 MareMaTHYECKHI aHAJIN3 B arpONH)KEHEPUH OIIK-4 OIIK-4 OIIK-4 OIIK-4
MK -2 IK - 2 MK -2 MK -2

7 ComnpoTHBIICHUE MaTepUaioB OIlK-4 OIIK-4 OIIK-4 OIIK-4
8 Y4eOHas MpaKkTHKa 10 NOIYYSHHIO TIEPBHY- K -2 K -2 K -2 K -2

HBIX PO(ECCHOHANBHBIX YMEHHUI U HABBI-
KOB, B TOM YHCJIC IEPBUYHBIX YMEHHUU 1 Ha-
BBIKOB HAy4YHO-HCCIICIOBATEIbCKOM J1esi-
TENBHOCTH (B MACTEPCKHUX)

[Mocnenyronye AUCUMILIMHBI B y4eOHOM TUIAHE OTCYTCTBYIOT

1 OCHOBBI HAyYHBIX UCCIIEIOBAHHI TIK -2 TIK -2 TIK -2 TIK -2

2 YOopouHbIe MaIINHBI K -2 IK -2 K -2 K -2

3 Jletanu MalIvH ¥ OCHOBBI KOHCTPYHPOBAHUS OIIK-4 OIIK-4 OIIK-4 OIIK-4

4 OKcIITyaTalys MalllMHHO-TPAKTOPHOTO Map- K -2 IK -2 K -2 K -2
Ka

5 Hay4Ho-uccnenoBarenbckas pabora K -2 IK - 2 K -2 IIK - 2

3. O0béM TUCHMIIMHBI M BUIbI Y4e0HOH padoThl
O6beM nmucruruinHbl coctaBiseT 3 3adueTHbix enuuull (3ET), 108 akagemuueckux vaca
(manee wacoB). Jlucuurummaa u3ydaercs B 6 cemecTpe.
3.1. Pacnpenesnenne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yueGHO#M paboThI Bcero uacos / 3auer-
HBIX €IHUHHUIL

KonrakTHasi pabora (Bcero) 14

B ToMm uncie:

Jlexumu 6
[IpakTnueckue 3anstus (I13) 4
JlaGopaTtopubie padoTs (JIP) 4
CamocTosiTebHas padota odyqarommxes (CP) 90
KonrtpoJsb 4
Hroro 108

3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3fesiaM U TeMam

B TOM YHCJIE
KOHTaKTHas pabora .
Ne HanmenoBanue pasnena u Bceero =
a,
TEMBI TEMBI JacoB T 13 m CP %
~
1 2 3 4 5 6 7 8
Paznen 1. 'mapocTtaTrka
1.1 | Benenue 8 - - - 8 X
1.2 | I'mppocraTtuka 19 2 - 2 15 X




Paznen 2. 'mnpoannaMuka

2.1 | OcHOBHEIE ITIOHATHS 7 1 - - 6 X
2.2 | 'mppaBanyeckue noTepu 13 1 2 - 10 X
I'mppaBinueckuii pacyer Tpy-
2.3 | 6onpoBoxa. Mcreuenue xu- 17 - - 2 15 X
KOCTH
Paznen 3. 'mapaBinyeckre MalimHbl
3.1 | JlomactHbIE HACOCHI 14 2 2 - 10 X
39 O6bemuble Hacochl. ['mapas- 10 i ) i 10 X

JIMYECCKHUEC NBUTATCIIN

Paznen 4. 'mapaBiandeckuii 1 THEBMATUYECKUN PUBO/T

O0OBEMHBIIT TUIPOTIPUBOI.

4.1 | I'mpponuHaMuYecKue Tmepena- 10 - - - 10 X
yu

4.2 | IlHeBMaTH4eCKU MPUBOJT 10 - - - 10 X
KonTpomnb 4 X X X 4 X
Hroro 108 6 4 4 94

4. CTpyKTYpa U colepKaHue TUCUUILIUHBI

4.1. Conep:xkaHue TUCHHUILIAHBI

Pa3nen 1. 'mapocraTuka

O6ume ceenenus. [Ipenqmer ruapaBiIvKu U €ro 3HaUYeHUE B HapOAHOM XozsicTe. Kpat-
Kas HICTOpPUS HAYKH.

[Tonsitue "xuakocTh". OCHOBHBIC (PU3MUYECKHE CBOMCTBA KXUIAKOCTH. MOJENN KUIKOU
cpenpl. Cuibl, AEMCTBYIOLIUE B )KUJKOCTH.

I'mapocratnueckoe naBieHue u ero cBoiictBa. JuddepeHuunanbuple ypaBHEHUS] PaBHO-
Becusl )KUJIKOCTHU. 3akoH [lackans.

AbcomoTHOe 1 U30bITOUHOE AaBneHus. Bakyym. IIbe3omerpuueckas Boicota. I'napocra-
tudyeckuil Hamop. [Ipubopsl 1ig n3mepenus napneHusi. CHIbl THAPOCTATUYECKOTO JABICHUS Ha
IUIOCKHE U KPUBOJIMHENHBIE IOBEPXHOCTU. 3aKOH ApxXumesna.

[TpyHIMIIBI ¥ CXEMBI UCIOJIB30BAaHUSI 3aKOHOB T'MJIPOCTATUKU B TMAPOCTAaTUYECKUX Ma-
IIMHAX U MEXaHU3Max.

Pa3nen 2. l'maponnnamuka

OcHoBHble nMoHATHA. HeycraHoBuBIIEECS M YCTAHOBUBILEECS JABMXKEHUS KUIKOCTH.
CrpyiiHas MO/IeNb ABMXKEHUS JKUIKOCTH. DJIEMEHTapHbIN pacxo/. DneMeHTsl notoka. HamopHoe
U Oe3HanopHoe JABWXKEHMs. Pacxoq m cpelHss CKOpPOCTh MOTOKA. YPaBHEHUS HEPA3pPhIBHOCTH.
VYpaBHenust bepHymum 115 3IEMEHTapHOW CTPYWKH UACATBHON U peaTbHOM )KUAKOCTH U JJISI TTO-
TOKA peaIbHON KHUIKOCTH.

OpnHoMepHble TOTOKU kHAKocTel. OOlee ypaBHEHHE SHEPTUU B MHTETPATbHON U Tud-
depentmanbHOR Gopme. JnHaMKKa BSI3KOH HKHUIKOCTH.

I'mapaBiaundeckoe mogeaupoBanue. OCHOBBI THIpoIMHaMu4eckoro noaodus. ['eomer-
pHuecKoe, KMHEMaTuiyeckoe M AuHamuueckoe mnonobusi. Kpurtepum Hrerorona, Ditnepa, Peii-
HOJIBJICA.

I'mapaBinyeckue CONPOTHBJICHNUS U MOTEPH HANOPA NPH ABHKEHHH KUAKOCTH. Du-
3u4ecKas MpHUpoJia THUIPABINYECKUX CONPOTUBICHUNA. OCHOBHOE YypaBHEHHE PaBHOMEPHOTO
JBWOKeHUS. Pexxumbl qBmkeHus xxuakoctu. Kpurepuit PeitHonbaca. OcoOeHHOCTH TaMUHApHOTO
U TypOYJIIEHTHOTO PEXHUMOB JBMKEHHS KUIKOCTU B TpyOax. 3aBUCUMOCTh KO3 PUIMEHTa TH-
PaBIMYECKOTO TPEHHsI B TpyOax OT peXHMMa JBIKEHHS KUIAKOCTH M IIEPOXOBATOCTU CTEHOK
(rpaduk Hukypanze). MecTHbie conpoTHBiICHUS W moTepu Hamopa. CrocoObl CHMKEHHS TH/I-
paBIMUYECKUX MOTEPb.



I'uapaBanyeckuii pacuer Tpydonposoaos. Kiaccudukamus TpyoornposoaoB. KopoT-
KM€ U JJIMHHBIE TPpyOOonpoBoibl. PacueT KopoTkux TpyOomnpoBo1oB. PacxoqHas xapakTepucThka
TpyOomnpoBoaa (MOAyib pacxona). I'mapaBnudeckne XapakTepUCTUKH TpyOorpoBoaoB. Pacuer
TpyOOIIpOBOJa C PaBHOMEPHBIM IYTEBHIM pacxoloM. PacueT ANUMHHBIX TpyOOIpPOBOAOB: IMpPO-
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 TOHKOW CTE€HKE IpU yCTAHOBMBIIEMCS JIBUXeHUU. McTeueHne yepe3 Hacanku. Buasl 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.

Hacocsl. Knaccuduxkanus. O6macts npuMeHeHus. Paboune nmapameTpsl.

Junamuyeckue Hacocbl. Onpenenenue. OOas XapaKTEpUCTUKA.

enTpobexubie HACOCHI. Y CTPOUCTBO U MPUHIUI JIeUcTBUs. CTpyiiHas MOJENb JBHXE-
HUSA KUJIKOCTH B paboyem kosiece Hacoca (Moaenpb Jiinepa). OcHoBHOe ypaBHeHue. [logava Ha-
coca. Teopernueckas, JEHCTBUTENbHAs] W YHUBEpCaJbHasg XapaKTEPUCTHKU. 3aKOHbI MPOINOP-
nuoHanpHOCTU. [Iponiecc BcacwiBanus U sBiieHUe KaBuTauuu. Pabora Hacoca Ha cetb. Perynupo-
BaHUE pexkuma paboThl Hacoca. [locnenoBaTtenbHas U mapajuieabHas paboTa HACOCOB Ha CETb.
OCHOBHbBIE KOHCTPYKTHUBHBIE Pa3HOBUAHOCTH LIEHTPOOEKHBIX HACOCOB.

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

Oo0bemublie Hacochl. [Ipunumn neiictBus. Hacockl mocTynareabHOro ABUKEHUS: TOPIL-
HEBBIC, TUTYHXXEpHBIE U AuadparmMeHnbie. POTOpHBIE HACOCHI: MIeCTEpEHHBIE, IMUOEPHBIE, aKCH-
ANbHO-TIOPIIHEBBIE M PaTUAIbHO-TIOPIIHEBBIE. Y CTPONUCTBO, MPUHIUN AelicTBUsA. Pabouune xa-
PaKTepUCTHKH, PETyIHpoBaHue moaadn. OOpaTUMOCTb POTOPHBIX HACOCOB.

I'mapaBiauyeckue apurarean. Hasnauenue. OOmas knaccudukanus. OObeMHbIE THI-
pOJBUTraTeNId MOCTYNATEIBHOIO, BPAIlaTEIbHOIO U MOBOPOTHOrO JIBUKeHUIN. KOHCTpyKTHBHBIE
CXeMbl W MpHUHIHUN paboThl. O6macTh mpuMeHeHus. JlomacTHele TUAPOABUTATENH (TYpOUHBI).
Knaccudukanus. AKTuBHbIE U peakTUBHbIE TypOuHBI. [IpuHiun neiictus. O61acTh IpUMEHe-
HUS.

Paznen 4. 'mapaBiauvecknii M nmHeBMaTH4YecKuii npuBoabl. Hasznauenme u oOmras
knaccudukanusa. Ponb THApOMTHEBMONPUBOAA B KOMITJIEKCHOM MEXaHU3allMU U aBTOMAaTU3allUU
CEJIbCKOXO035HCTBEHHOT'O ITPOU3BO/ICTBA.

Oo0bemubli THApONPUBOA. OYHKIIMOHAIBHAS U IPUHLUIIAATIBHAS cXeMbl. JlocTOMHCTBA
U HEJIOCTAaTKU. ['MaponmpuBOJ MOCTYNATEIbHOIO, BPAIIATEIbHOTO W IOBOPOTHOTO JBUKEHUM.
[TapameTpsl, XxapakTepusylolue 0O0beMHBbIE THIPOIPUBOALL. [ MAPONPHUBOJ C Pa3OMKHYTOW M
3aMKHYTOM HUPKYJSAIMend pabodeit »KuakocTu. PerynupoBanue CKOPOCTH THAPOMPUBOAA: 00b-
eMHOe M JpoccenbHoe. Cremsmuil ruaponpuBosa (rugpoycwintens). HazHauenue, nmpuHIUI
JIEHCTBHSI M1 XapaKTEPUCTUKH.

IMueBmMaTuyeckuii npuBoJa. OCHOBHBIE TOHITHS U MPHUHIUI paboThl. OOIIME CBEACHHS O
BO3YIIHBIX KomImpeccopax. KoHCTpyKTHBHBIE 0COOEHHOCTH MHEBMOJIBUraTelleid U MHEBMOarl-
naparypsl. Knaccudukanus v npuHIUNHAATBHBIE CXEMbI THEBMOIIPHBOIOB.



4.2. Conep:kanue JeKIui

/o

HaumenoBanue nexknui

KomnnuectBo
4acoB

I'mapaBiauka. O6mue cBeaenus. [Ipenmer ruapaBIuku U €ro 3HaYEHUE B
HapoaHoM xo3siiicTBe. Kparkas ucropust Hayku. [lonstue "xunkocts". Cu-
JIbl, IEHCTBYIOLME B KUJKOCTH.

I'uapocraTuka. AOCOMIOTHBIH M OTHOCHTEIBHBIA TOKOW JKUIKUX CpE.
I'unpocraTuueckoe naBieHue u ero cBoiictea. uddepennuansupie ypaBHe-
HUS paBHOBECHUS XUAKOCTH (ypaBHEeHHs Diiepa). IHTerpupoBanue ypaBHe-
HHUI paBHOBECHUS JJIsl HEC)KMMAEMOM >KMAKOCTH, HAXOASIICHCS oA ACHCTBU-
€M CHJI TsDKecTH W MHepiuu. 3akoH [lackams. AGCOOTHOE U M30BITOYHOE
nasneHus. Bakyym. [Ibe3omerpuueckas BeicoTa. I'upocraruueckuii Hamop,
ero GU3NYECKU U TEOMETPUIECKUN CMBICT. MeTOIbI ¥ TIPUOOPHI IJIsl U3ME-
peHus nasinenus. CUilbl THAPOCTATHYECKOTO JaBJICHUS HA TUIOCKHE U KPUBO-
JIMHEWHBIE TIOBEPXHOCTH

I'mappoaunamuka. OCHOBHBIE TMOHATHSA. YpaBHEHHUS HEPa3phIBHOCTU
(CTLIOIIHOCTH) AJIs AJIEMEHTAPHON CTPYMKHU U TIOTOKA KUJIKOCTH. Y paBHEHUS
bepHynnu 1 aneMeHTapHON CTpYHKH UAEalbHOM U peanbHOM KUAKOCTEH 1
JUISL TIOTOKA PeIbHOM JKUIKOCTH. [ MapaBiIruecKue COMPOTUBICHUS U TOTe-
pH Hamopa IpU ABMKEHHUH KMJIKOCTU. Pexxumbl BuxkeHus sxuaxoctu. Kpu-
tepuil PeitHonbaca. OcoO0eHHOCTH JTaMUHAPHOTO U TYpPOYJIEHTHOTO PEXUMOB
JBMDKEHUS )KMJIKOCTU B TpyOax. 3aBUCUMOCTbh KO3(puLMeHTa ruapaBinde-
CKOTO TpEHHs B TPyOax OT pekuMa JBMKEHUS KUJIKOCTH M HIEPOXOBATOCTH
creHok (rpadux Hukypansze). MecTHble COMpPOTUBIICHUS U MOTEPH HAropa.
CriocoObl CHUKEHHS TUAPABINYECKUX OTEPD.

I'mapaBinyeckne mammnbl. Knaccudukanus. Hacocsl u rugpoaBuraTesu.
Hacocsl. Knaccugpukanusa. Obnacts npumeHenus. Paboune napamerpsl: mo-
Jaya, Harmop, MOINHOCTh M Kij. JImHammueckue Hacochl. OrpeereHue.
O6mras xapakrepucTtuka. LleHTpoOexxkHbIe HACOCHl. Y CTPOUCTBO M TIPHHITUI
neictBusi. CTpyitHas MOAENb ABMXKEHUS *KUJIKOCTU B pabodyeM Kojece Haco-
ca (moxenp OJiinepa). OcHoBHOe ypaBHeHue. [logaua nacoca. Teoperuue-
CKasl, JeWCTBUTENbHAs U YHUBEpCAJIbHAS XapaKTePUCTUKU. 3aKOHBI IPOMOp-
uoHanbHOCTH. [Iporecc BcackiBaHMS U siBIeHUE KaBuTanuu. Pabora Hacoca
Ha ceTb. PerynupoBanue pexuma paboTsl Hacoca. [locienoBarensHas u na-
paienbHas paboTa HacocoB Ha ceTb. OCHOBHBIE KOHCTPYKTHUBHBIE pa3HO-
BUJTHOCTH LIEHTPOOEKHBIX HACOCOB

Hroro

4.3. Coaepxanue JJaGOpaTOPHBIX 3aHATHH

HanmenoBaHue 1a60paTOPHBIX 3aHATUI

Koanyectso
4acoB

HccnenoBanue pexuMOB JIBUKEHUS KMJIKOCTH. DKCIEPUMEHTAIbHOE OINpe-
neneHus KodpuiueHTa COnpoTUBIEHUS TPEHUS

VcnpiTanue 1ieHTpo0Oe)HOro Hacoca

N

Hroro




4.4. CopepkaHne NPAKTHYECKUX 3aHATHI

Ne . KonunuectBo
. HanMeHoBaHue MPaKTUYECKUX 3aHATHN 4ACOB
1 dusnyeckue CBOMCTBA KUIKOCTH 2
3 Vcnonb30BaHue 3aKOHOB TUAPOAMHAMHUKY JUISl PAKTUYSCKUX PACUETOB 2

| Miroro 4

4.5. Buabl 1 coiep:KaHue CaMOCTOATEIbHON PadoThl 00yYAO M XCS
4.5.1. Buasl caMOCTOSATEILHOM pabOThl 00YJIarOITUXCS
Bunsl caMocTosTenbHON pabOThl 00yYarOIIHXCs Komusecrso
4acoB
[TonroroBKa K MPaKTUYECKUM 3aHSITHIM 27
IToaroroBka K J1abOpaTOPHBIM 3aHATHSAM U K 3aITUTE JJAOOPATOPHBIX paboT 27
CaMOoCTOATEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 27
[ToaroToBka K 3auery 9
Hroro 90
4.5.2. CopepxaHue caMOCTOSTEIbHON PabOThl O0YYArOIINXCs
0 KonunuectBo

e HaumeHoBaHMe n3y4aeMbIX TEM WM BOIIPOCOB qacon
1 I'mapocraTuka 4
2 OcCHOBHbIE YpaBHEHUS THIPOAMHAMUKHI 4
3 ['upaByecKoe MOICITUPOBAHNE 2
4 ['upaBinyecKkue NoTepu 4
5 ['unpaBnuyeckuil pacyet TpyoOnpoBoI0B 6
6 VcTedenue >XMIKOCTH Yepe3 OTBEPCTHS HACAIKU 4
7 I{enTpoOeKHBIE HACOCHI 4
8 Hacocs! Tpenus 4
9 OObeMHbIE HACOCHI U THPOABUTATENH 4
10 OOBEMHBIN TUIPOTIPUBOJ] 4
11 ['uppoarHamMuyeckue nepeaadu 2
12 [THeBMaTHYeCKU TPUBOJT 2
13 I'upaBinuyeCKuil TpPaHCIOPT 2
14 ITHeBMaTHUECKHI TpaHCIOPT 2
15 CucreMbl BOJJOCHA0KEHUS 2
16 KonrponbHas pabora 40

HTroro 90

5. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSATEIbHOM PadoThl 00y4aromuxcs

VYyebHO-MeTonnueckue pa3paboTku umMeroTcs B HayuyHoi Oubnuoreku ®I'BY BO FOxHo-
Vpaneckuii 'AY

1.

Mertoauveckue yka3zaHHs JUIsl CAaMOCTOSTENbHOM paboThl 1Mo aucnumuimae "['u-

paBiuka" [DJIEKTPOHHBIN pecypc] : Misi 00yJyaronmuxcs Mo HarpaBieHHuo noArotToku 35.03.06
"Arpounkenepus". @opma oOydeHus - O4Hasl, 3a049Has. [ YPOBEHb BBICII. 00pa3oBaHUs - Oaka-
naBp] / coct. O. C. Iltamkuna-I'upuna ; FOxuo-Ypansckuii [AY, UHcTUTYT arpounxeHepun

— Yensabunck: IOxno-Ypansckuit I'AY, 2018 .— 77 c.

http://192.168.0.1:8080/localdocs/tvgs/45.pdf

ui., Tabn. Pexum npocryna:




6. MOH/ OLIEHOYHBIX CPEACTB AJIsl IPOBeAeHUSs MPOMEKYTOUYHOH aTTecTANMUO0YYAIoIIMXCS

Jis1 ycTaHOBIIGHHUSI COOTBETCTBHUSI YPOBHSI HOATOTOBKK oOydwaromuxcs TpedoBanusmM OI'OC
BO pa3pabortan GpoHJ OLEHOYHBIX CPEICTB I TEKYIEro KOHTPOJIs YCIeBAEMOCTH IIPOBEACHUS
IPOMEKYTOUHON aTTeCTalluu 0Oydarouuxcs 1no aqucuuiuinie. GoHJ OLIEHOUHBIX CPEJCTB Ipel-
crasiieH B [Ipunoxxenuu No 1.

7. OcHOBHASA B JOIMOJTHUTC/IbHAsA yqeﬁnaﬂ JuaTepartypa, HQOGXOJIHMaH AJIA OCBOCHUSA JTUC-
HHUIIINHBI

OcHOBHasi M JOMOJIHUTEIbHAS yueOHas juTepaTypa umeercs B Hayuroit Oubnuoreke u
AIIEKTPOHHON UH(POpMaImoHHO-00pazoBarenbHol cpene PI'BY BO HOxHo-Ypanbckuit [AY.

OcHoBHas:
1. [Tramkuna-I'upuna, O. C. ['mapaBinka 1 ceTbCKOX035IICTBEHHOE BOJIOCHAOKEHHE
[Dnexrponnsiii pecype] / O. C. Itamkuna-I mpuna .— Mocksa: Jlaus, 2017. - Pexxum gocryma:
https://e.lanbook.com/book/94744

2. Kpectun E. A. 3a1auyHuK 00 TMOpaBiIdKe C IPUMEPAMU PACUETOB [ DIEKTPOHHBII
pecypel: / Kpectun E.A., Kpecrun WM.E.. Mocksa: Jlaup", 2014.- Pexum Jjocryma:
http://e.lanbook.com/books/element.php?pll id=50160.

3. OO0mas ruapaBarka [ DIeKTpOHHBIN pecypc]: IPaKTUKYM K JIa00paTOpHLIM pabo-
TaM JUIsl CTYAEHTOB, oOyuarommuxcst no HanpasieHuto 110800 - "Arpoumkenepus” / coct.: O. C.
Hramkuna-I'mpuna, B. J. Ilupsiii, B. B. bakyaun; YI'AA. YenaOunck: UT'AA, 2012.- 74
c. Pexxum pocryna: http://192.168.0.1:8080/localdocs/tvgs/8.pdf.

4. Iramknua-I'upuga O. C. 'mapasnuka [Tekcr]: yuednoe mocodue / O. C. Ilrarm-
kuHa-I'wpuna, B. JI. Mupseni; UT'AY. Yenaouack: UT'AY. 2009.- 212 c¢. Pexum pocryima:
http://192.168.0.1:8080/localdocs/tvgs/2.pdf

5. Pasunos 0. V. 'mapaBianka v THAPABINYECKUE MAIIMHBI [ DJIIEKTPOHHBINA pecypc]
/ TO.M. Pasusos: ILII. CyxasmoB. Kazamp: KI'TY. 2010.- 159 c¢. Pexum pocryma:
http://biblioclub.ru/index.php?page=book&id=270580.

6. Wrepenymuxt 1. B. 'mapasnuka [Dnexrporssiii pecype] / I repennuxt J1.B..
Mocksa: Jlanb, 2015.- Pexxum goctyna: http://e.lanbook.com/books/element.php?pll id=64346.

JlonosiHUTEAbHASA

1. Bakuna B. B. MamunoctpourensHas ruapasinuka:llpumepsr pacuetoB [Tekcr]:
Vueb6.mocodbue mnsa By3oB / B.B.Bakuna,l.Jl./lenucenko,A.JI.CtonspoB. Kues: Buma mik.,
1987.- 207c.

2. I'mppaBnuka,rugpoMamiieel - w0 rugponpuBoabl  [Tekcr]:  VYueb.mis  By3oB  /
T.M.bamra,C.C.Pynues,b.b.Hekpacos u np.. M.: Mammnoctpoenue, 1982.- 423c.

3. KynunoB B. A. I'mapasnuka [Tekct]: yaeObHOe mocobue / B. A. Kyaunos, 3. M. Kapra-
moB. M.: Breiciras mkoita, 2007.- 199c.

4. Mamumxkua H. A. T'mppaBnmka W cenmbCKOXO03siMcTBEHHOE BojocHaOxenue [Tekcrt]:
VYuebnuk / Pen.Ilomosa I'.I1.. M.: Arponpomusaar, 1990.- 351c.
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Крестин%20Е.%20А.%20Задачник%20по%20гидравлике%20с%20примерами%20расчетов%20%5bЭлектронный%20ресурс%5d:%20/%20Крестин%20Е.А.,%20Крестин%20И.Е..%20Москва:%20Лань%22,%202014.-%20Режим%20доступа:%20http:/e.lanbook.com/books/element.php?pl1_id=50160.
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Общая%20гидравлика%20%5bЭлектронный%20ресурс%5d:%20практикум%20к%20лабораторным%20работам%20для%20студентов,%20обучающихся%20по%20направлению%20110800%20-%20%22Агроинженерия%22%20/%20сост.:%20О.%20С.%20Пташкина-Гирина,%20В.%20Д.%20Щирый,%20В.%20В.%20Бакунин;%20ЧГАА.%20Челябинск:%20ЧГАА,%202012.-%2074%20с. %20Режим%20доступа:%20http:/192.168.0.1:8080/localdocs/tvgs/8.pdf.
Общая%20гидравлика%20%5bЭлектронный%20ресурс%5d:%20практикум%20к%20лабораторным%20работам%20для%20студентов,%20обучающихся%20по%20направлению%20110800%20-%20%22Агроинженерия%22%20/%20сост.:%20О.%20С.%20Пташкина-Гирина,%20В.%20Д.%20Щирый,%20В.%20В.%20Бакунин;%20ЧГАА.%20Челябинск:%20ЧГАА,%202012.-%2074%20с. %20Режим%20доступа:%20http:/192.168.0.1:8080/localdocs/tvgs/8.pdf.
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKSN%5c%5c876&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKSN%5c%5c876&__SemesterType=1,1
Разинов%20Ю.%20И.%20Гидравлика%20и%20гидравлические%20машины%20%5bЭлектронный%20ресурс%5d%20/%20Ю.И.%20Разинов;%20П.П.%20Суханов.%20Казань:%20КГТУ,%202010.-%20159%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=270580.
Разинов%20Ю.%20И.%20Гидравлика%20и%20гидравлические%20машины%20%5bЭлектронный%20ресурс%5d%20/%20Ю.И.%20Разинов;%20П.П.%20Суханов.%20Казань:%20КГТУ,%202010.-%20159%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=270580.
Разинов%20Ю.%20И.%20Гидравлика%20и%20гидравлические%20машины%20%5bЭлектронный%20ресурс%5d%20/%20Ю.И.%20Разинов;%20П.П.%20Суханов.%20Казань:%20КГТУ,%202010.-%20159%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=270580.
Штеренлихт%20Д.%20В.%20Гидравлика%20%5bЭлектронный%20ресурс%5d%20/%20Штеренлихт%20Д.В..%20Москва:%20Лань,%202015.- %20Режим%20доступа:%20http:/e.lanbook.com/books/element.php?pl1_id=64346.
Штеренлихт%20Д.%20В.%20Гидравлика%20%5bЭлектронный%20ресурс%5d%20/%20Штеренлихт%20Д.В..%20Москва:%20Лань,%202015.- %20Режим%20доступа:%20http:/e.lanbook.com/books/element.php?pl1_id=64346.
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c11892&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c11892&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c14910&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c14910&__SemesterType=1,1

Ilepuoauyeckue M31aHUA:

«[Ipubops! 1 TexHHUKA FKCTIEpUMEHTa», «JlocTimkenus Hayku U TexHuku B AITK», «Mexa-
HU3ALUS U SJCKTPUPUKAIUS CEIBCKOTO X03UCTBaY», «CHOUPCKUI BECTHUK CEIbCKOXO03HCTBEH-
HOUM Hayku», «CenbCKOXO03MCTBEHHBIE MAIIMHBI U TEXHOJOTHM», «Poccuiickas ceabCKoXO03sii-
CTBEHHas HayKa», «CBETOTEXHUKA», « JHEPTOHAA30P».

8. Pecypchl HH(pOpMALIMOHHO-TEJIEKOMMYHHAIIUOHHOM ceTu «AHTEpHET», HE00X01H-
Mble [IJIS1 0CBOEHH S TMCHHIJIMHbI

1 Ennnoe 0KHO 10CTyIma K yueOHO-MeToIu4ecKuM paspadborkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcurerckas oudmuoreka ONLINEhttp://biblioclub.ru/

9. MeToauyecKkue yKazaHus 1Jisl 00y4aouXcsl M0 0CBOEHUIO THCIUIIIHHbI

Y4eOHo-MeToInYecKue pa3padoTku uMerotTcsa B Hayunoit Oubnuoreke u  3IEKTPOHHOU
uH(popMannoHHo-o0pazoBarensHoOM cpene PI'BOY BO FOxHOo-Ypansckuii [[AY:

1. MeTtoauueckue yka3zaHusl 7S CaMOCTOSTENbHONW paboThl mo aucuuriuHe "T'un-
paBiuKa" [DIEKTPOHHBIA pecypc] : Ui 00YJarOIIMXCs IO HAINpaBJICHUO MOATr0ToBKH 35.03.06
"Arpourkenepus". @opma oOydeHHsI - OUHasl, 3a04Has. [ YPOBEHb BBICII. OOpa30oBaHus - OakKa-
naBp] / coct. O. C. Ilramkuna-I'npuna ; FOxuo-Ypansckuii [AY, UHCTHTYT arpouH)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. OO6mmas ruapaBiuKa [ DIEKTPOHHBIA pecypc] : MpakTUKYyM K 1abopaTopHbIM pabo-
TaM Ui CTY/A€HTOB, oOydatomuxcs no Hampasienuto 110800 - "Arpounxenepus" / coct.: O. C.
[Tramkuna-I'upuna, B. . upsriii, B. B. bakynun ; YUT'AA .— Yensbunck: UI'AA, 2012 .— 74
c. : mn.Jlnsa mpocmotpa daitsia HeoOX0auMO ycTaHOBUTH iporpammy Adobe Reader .— 0,7MB .
Pexxum noctyna: http://192.168.0.1:8080/localdocs/tvgs/8.pdf.

3. Mertonuyeckue ykazaHus Ui CaMOCTOSITENIbHOM paboThl o aucuuiinHe "Bomo-
CHa0XCHUE W BOJOOTBEJICHHUE B CEIIbCKOM XO3SMCTBE" [DJIEKTPOHHBIA pecypc] : aisg oOydaro-
IUXcsl Mo HampasieHuo noarotoBku 35.03.06 Arpounxenenpusi. @opma oOydeHus - odHasl,
3aoynast / coct.: O. C. [Iramkuna-I'upuna, O. A. I'yceBa ; FOxuo-Ypanbckuit [AY, UHcTuTyT
arpourxenepun .— Yensounck: KOxuo-Ypansckmii 'AY, 2017 .— 38 c. : nin., Tabn. — bubnu-
orp.: ¢. 38 (6 Ha3B.). Pexwum mocryma: http://192.168.0.1:8080/localdocs/tvgs/22.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HUCNOJb3yeMble NPH OCYLIEeCTBJICHUN 00pa30-
BaTeJIbHOIO0 NMpolecca Mo JUCHUILINHE, BKIKYas NepeyeHb MPOrPaMMHOIo odecrieyeHust u
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM,

B HayuHnoii 0ubnmoTeke ¢ TepMUHAIBHBIX CTAHIIUN MPEAOCTABISIETCS JOCTYN K 0a3zam
JTAHHBIX

- Koncynprantllntoc (cripaBouHble TPaBOBBIE CUCTEMBI);

- Texakcnept (mHbOpMarmorHo-cripaBouHas cucrtema ['OCTog);

- «Cenbx03TeXHUKa» (aBTOMAaTU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

[Tporpammuoe odecneuenne: APMWinMachine, Kompas, AutoCad.
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http://192.168.0.1:8080/localdocs/tvgs/8.pdf

11. MaTtepuanbHO-TexHH4YecKasi 0a3a, He00Xo0aUMAast /ISl OCYLeCTBJIeHHA 00pa3oBa-

IlepeyeHb yueOHBIX J1a00OpaTOPHid, AYAUTOPHU A, KOMIILIOTEPHBIX KJIACCOB

1. Yuebnas ayquTopus sl IPOBEICHHS 3aHATHI CEMUHAPCKOTO THIIA,
IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTALUMH, TEKYIIIETO KOHTPOJIS U
IPOMEXKYTOUHOM arTecTanui - ayl. 155 (JJabopaTopus rupaBiukn).
2. YaeOHas ayTuTOpHS IJIsl TIPOBEICHHS 3aHATUH JIEKITMOHHOTO U
CEMHUHAPCKOI0 TUIIOB, TPYNIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIbTAIH,
TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTanuu - aya. S01.

TECJIbHOI'0 MMpoumecca mo AMCuHUIlJInHe

3. [Nomemenue st caMOCTOSITENTEHOM paboThI - ayad. 303

ITepeyenb 0CHOBHOTO y4eOHO-1200paTOPHOIro 000py10BaHKS

Hacoc HAP 40/200; Hacoc HA 40/200; Hacoc HAP 400/200; Momynb
«Cucrema 1moiavu KUIKOCTH» I yUeOHOTO cTeHIa « DKCIIEPUMEHTAIbHAS
MEXaHUKa XUJIKOCTU» (paMa CTeH/1a, 0aK THAPABINYECKUI HAKOTTUTEIIbHBIN,
E€MKOCTh MEpHas C IaTYMKAMHU YPOBHS, HACOC LIEHTPOOESKHBIN C IBUTATEIIEM,
CTOJICIIIHHUIIA, ITAHCJIb BepTI/IKaJIBHaSI; MOI[yJIB «CTaHI/IOHapHOC TCUCHHC
KUOAKOCTM) HJIs1 yqe6Horo CTCHIa ((3KCHepI/IM€HTaJ'IBHa$I MCEXaHHKa

SKUIKOCTHY

HuHoBamonHbIe GOPMBI 00pa30BaTEIbHBIX TEXHOIOTHIMA

W1 3aHATUS
Jlexun JI3 I13
®opmsl paboTh
Y4eOHbIe TUCKYCCHH - + +
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MNPUJIOKEHUE Ne 1

P®OH/ ONEHOYHbLIX CPEJACTB

AJI TCKYIICTO KOHTPOJIA YCIIEBACMOCTU U ITPOBEACHU HpOMeHQYTOqHOﬁ aTTeCTallunu

00ydJarouuxcs Mo IUCUUILITNHE
b1.B.02 THAPABJINKA

Hanpasnenue noarorosku 35.03.06. ArpouH:xeHepus

[Tpodunes TexHuyeckue cucremMbl B arpodusHece

YpoBeHb BhICIIETO 00pa3oBaHus — DaKkajaBpuaT (aKageMU4eCKuii)
Kpamuduxkanus - 6akajgaBp

®dopma 00yueHus — 3a04HAas

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

KomrmeTeHuu mo naHnHo# quciuruimae GopMUPYIOTCS Ha 0a30BOM 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 W TEXHO-
JIOTHYECKHX  TPO-

(51.B.12 -3.2)

(51.B.12 -V.2)

3a/la4il C WCHOJb- | TUAPABIUKHA, Ha KOTO- | HBl THAPABIUKU B | HBIX 33aKOHOB THUJPAaB-
30BaHHEM OCHOB- | pbIX OCHOBaHBI TPHUH- | MPO(HECCHOHATLHOU JIMKH, HA KOTOPBIX OC-
HBIX 3aKOHOB Me- | UMbl JCUCTBHUS OO0bB- | IEATEIBHOCTH W IS | HOBAHBI TIPUHIIHAITBI
XaHUKH, DJIEKTPO- | EKTOB npodeccuo- | pelieHUsT NHKCHEPHBIX | ICUCTBUS ~ OOBEKTOB
TEXHWKHW, THIPaB- | HATBHOW  JesTenbHO- | 3aaa4 (b1.B.12 - V.1) | npodeccrnonanbHON
JMKW, TEPMOJHUHA- | CTH M KOTOpBIC HC- JESTEeTbHOCTH U KOTO-
MUKH M TEIUIOMAc- | MONB3YIOTCS IS pe- pbIe HCIIOJIE3YIOTCS
cooOMeHa IICHUST  MHXXCHEPHBIX IV pEIICHUS WHXKE-
3amad - (b1.B.12 -3.1) HEPHBIX 3a7a4 -
(b1.B.12 - H.1)
[IK -2 OOyuarommii  moypkeH | OOywarommii  oypkeH | OOyJarommii  TOJDKEH
TOTOBHOCTh K Y4a- | 3HATh bu3nvecKkyro | yMeTh pa3palaThiBaTh | BIAJICTh aHAJTN30M
CTHIO B TIPOBEJC- | MPUPOAY KHUJAKOCTESH W | TUAPABIMYECKYIO MO- | THAPOJINHAMUYICCKON
HUM MCCIICJIOBAHUH | MX JBHKCHHS JIeNTb YCTAaHOBKU KapTHHBI  COCTOSIHUS

TUAPABINYECKON CHC-
TEMBI

OEeCCOB MallluH

(51.B.12 -H.2)

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

[Toxazarenu Kputepuu u mkaa olleHUBaHUS PE3YJIbTATOB 00YUEHMUsI 10 AUCHHUIIIINHE
ouenuBanus | Henmocrarounsii | [locratounsiii ypo- | CpenHuil ypoBeHb Beicoknii ypoBeHb
(3YH) YpOBEHB BEHb

b1.B.12-3.1 | OGy4arommiics OOyuaromuiics OO6yuaromuiics ¢ | OOyuaroruiics C
HE 3HaeT c1abo 3HAeT OCHOB- | HE3HAUUTEIbHBIMU | TpeOyeMoil  cTemne-
OCHOBHBIC 3aKO- | HBl€ 3aKOHBl THUJ- | OIIMOKAMM U OT- | HBIO TOJHOTHI U
Hbl THUIPABIHMKH, | PABIUKH, HA KOTO- | JENBHBIMU  TNpoOE- | TOYHOCTH 3HAET OC-
Ha KOTOPBIX OC- | PbIX OCHOBaHBI | JaMU 3HA€T OCHOB- | HOBHBIE 3aKOHBI
HOBaHbl  NPUH- | IPUHLHUIBI  JEUCT- | Hbl€ 3aKOHBl THUJ- | TUAPABIUKU, HA KO-
UMbl JIeHCTBUA | BUsS OOBEKTOB NpO- | PABIUKH, Ha KOTO- | TOPBIX ~ OCHOBAHBI
00BEKTOB  MpO- | (heccHOHaAIBHOM pBIX OCHOBaHBbI | IPUHIUIBI  JEHCT-
deccroHaNbHONW | I€ATENbHOCTH U KO- | IPUHIUIBI  JEICT- | BUSI OOBEKTOB MpO-
NEeSTEIbHOCTH U | TOPblE€  HCIOJIB3Y- | BUs OOBEKTOB MpO- | eCCHOHANIBHON
KOTOpBIE uC- | I0TCS U pelieHus | heccHoHaIbHOM JESTEILHOCTH U KO-
MOJIB3YIOTCSL JUISl | MHKEHEPHBIX 337a4 | I€ATEIbHOCTU U KO- | TOPbIE  HCIIONb3Y-
pelieHuss HMHXe- TOpblE  HCIIOJIB3Y- | FOTCSA AJI PELICHUS
HEpPHBIX 3a/1a4 I0TCS JJI PELIeHUs | MH)XKEHEPHBIX 3a7a4

MHXEHEPHBIX 3aJa4

b1.B.12-V.1 | Obyuatoumiics | OOyuaronuiics OOyuaronmiics OOyuaronmiics
HE YyMeeT Wuc- |cnabo yMeeT WUC- | yMEeT  HCIHOJb30- | yMEET  HCIOJIb30-
II0JIB30BATh  OC- | IIOJB30BaTh OCHOB- | BaTb OCHOBHBIE 3a- | BaTb OCHOBHBIE 3a-
HOBHBIC 3aKOHBI | HbI€ 3aKOHbl THJ- | KOHBl THUJPABIMKU | KOHbl TUAPABIUKU
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TUApPABIUKA B

paBIuKu B mpodec-

B TNpodeccuoHa b-

B TpodeccuoHa b-

npodeccuo- CUOHAJIBbHOM  fOesl- | HOH JEsATEILHOCTHU | HOM  JIEITEIbHOCTH
HAJIbHOM  Jiesi- | TeIbHOCTH W JUIS | U JAJI pelIeHUs MH- | U A7 pelleHus UH-
TETHHOCTU U JIJISl | PEIICHUSI WHXKCEHEP- | )KCHEPHBIX 3a7a4 JKEHEPHBIX 33]1a4
pellleHusT WHXKe- | HbIX 3a7a4
HEPHBIX 3a/1a4
b1.B.12-H.1 | Ob6yuaromuiics OO0yuaromuiicst OO6yuaromuiics ¢ | OOyuaroruiics
HE BJAJEET Ha- | clad0 BIIAJEeT Ha- | HEOONBIIUMHU  3a- | CBOOOJHO  BJaJEeT
BBIKAMHU OIHCA- | BBIKAMU ONHUCAHMS | TPYJHEHUSMU BJa- | HABBIKAMH  OTIHCa-
HUSL  OCHOBHBIX | OCHOBHBIX 3aKOHOB | JieeT HaBbIKAMH | HUSL OCHOBHBIX 3a-
3aKOHOB THJPAaB- | TUJIPABIMUKH, HA KO- | OMUCAHUS  OCHOB- | KOHOB THJIPABIIUKH,
JUKWA, HA KOTO- | TOPBIX  OCHOBAHBI | HBIX 3aKOHOB TH/I- | HA KOTOPBIX OCHO-
pPBIX  OCHOBAHBI | IPUHIIMITBI  JICUCT- | PaBIIUKH, HA KOTO- | BAaHBl  TPUHIIUIIBI
IOPUHILIMIIBL JIel- | BUsS OOBEKTOB MPO- | PhIX OCHOBaHBbI | IUCTBUSI OOBEKTOB
CTBUSL OOBEKTOB | (heCCHOHATIBHOM NPUHLMIIBL  JIEUCT- | IpodecCHOHaIbHOU
npodeccuo- JESITCIIBHOCTH M KO- | BUSI OOBEKTOB IPO- | ACSITEILHOCTH U KO-
HaJIbHOM niesi- | TOpble  KCIONb3Y- | (heCCHOHATBHOM TOpPBIE  HCIHOJIb3Y-
TEIbHOCTU M KO- | IOTCSA AJI PELICHUS | ACITeIbHOCTU U KO- | FOTCS ISl pEeIICHUS
TOpbIE  HCIIOJIb- | MHKCHEPHBIX 337]ad | TOpble  HUCHOJb3Y- | HH)KEHEPHbIX 3a/1a4
3yIOTCSL JUIsl pe- IOTCS IS PEUICHUS
OICHUST ~ WHXKE- WHXCHEPHBIX 337124
HEPHBIX 3a/1a4
b1.B.12 -3.2 | OOyuatouuiics OO6yyarommiics OObyuaromuiics ¢ | O6yyarommiics C
HE 3HaeT (¢u3M- | c1abo 3HaeT (QU3U- | HE3HAYUTENBHBIMUA | TpeOyeMoll — creme-
YECKYIO MPUPOAY | YECKYI0  TPHUPOJY | OMMOKAMU W OT- | HBIO TIOJHOTHI H
KUAKOCTEH M MX | KHUAKOCTEH U UX | ACNbHBIMH  [po0e- | TOYHOCTH 3HaeT u-
JIBUKCHHUS JBUKCHUS JamMu 3HaeT (U3H- | 3UYECKYI0 TPUPOLY
YeCKYI0 ~ TPHPONY | KHIKOCTEH H HUX
KHUJKOCTEH ¥ WX | ABWOKCHHS
JIBUKECHUS
b1.B.12 - V.2 | OOyuatomuiics | OOyuarommiics OOyuarommiics OOyuaronmiics
HE yMeeT pa3pa- | cmabo yMmeeT paspa- | ymMeeT pas3paldarhbl- | yMeeT paszpadaThi-
OarpiBaTh  THJ- | OaThIBATh THIPAB- | BAaTh  THIPABIAYE- | BATh  THIPABIAYC-
PaBIMYECKYIO JUYECKYI0 MOJENb | CKYI0 MOJENb yCTa- | CKyI0 MOJeNb YCTa-
MOJIeTTh ycTa- | yCTaHOBKU HOBKU HOBKU
HOBKH
b1.B.12 -H.2 | Oby4aromuiics OOyuaromumiics OO6yuaromuiics ¢ | OOyuaroruiics
HE BJIaJIeeT Ha- | cabo BIaJCeT Ha- | HEOOJBIIUMH  3a- | CBOOOJHO BIaJEeT
BbIKAMHU aHalM3a | BBIKAMH  aHalK3a | TPYJHEHUSMHU BJa- | HABBIKAMU aHaIN3a
TUIPOTMHAMHU- TUAPOTUHAMUYC- JieeT HaBBIKaMH | THIPOIMHAMUYC-
YECKOM KapTHHBI | CKOM KApTUHBI CO- | aHAJIW3a TUIPOJHU- | CKOW KapTHHBI CO-

COCTOSIHUSL THJ-
paBINYECKON
CUCTEMBbI

CTOSIHMSI THJIPABIIN-
YeCKON CUCTEMEI

HaMUYECKOW KapTH-
Hbl COCTOSIHMSI TH]I-
pPaBIMYECKON  CHC-
TEMBI

CTOSIHUSI TUIPaBIIU-
YeCKOU CUCTEMBI

3. TunoBble KOHTPOJIbLHBIE 32JaHNS U (MJIH) HHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKH
3HAHMIi, YMEHUI U HABBIKOB M (MJIM) ONBITA 1eSITEJIbHOCTH, XaPAKTEPU3YIOLINX 3TANbI
(¢popmupoBanus komnerenuunii B npouecce ocsoenuss OINOII

TunoBsle KOHTPOJIBHBIE 33JaHUS U MaTEPHAJIbl, HEOOXOIUMBIE [T OLIEHKH 3HAHUHU, yMe-
HUN U HaBBIKOB, XapaKTEePHU3YIOIIKUX 0a30BbIi 3Tan (GopMHpoBaHUS KOMIIETEHIIMH B Ipolecce
ocoenus OIIOII, conepxkarcs B yueOHO-METOMUECKUX pa3pabOTKaxX, NPUBEACHHBIX HHUXKE.
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1. Mertoauveckue yka3zaHHs JUIsl CAMOCTOSITEIbHOM paboThl 1Mo aucnuiuimae "[u-
paBiauka" [DIEKTpOHHBIA pecypc]| : Ui 00yJaroIIMXCcs MO HarpaBieHH0 moarotoBku 35.03.06
"Arpounkenepus". opma 00ydeHUS - OYHAsI, 3a09HAS. [ YPOBEHb BBICII. 00pa3oBaHUs - Oaka-
naBp] / coct. O. C. [ltamkuna-I'npuna ; FOxuo-Ypansckuii ['AY, UHCTUTYT arponHXeHEpUH
— Yenadunck: Oxuno-Ypansckuii 'AY, 2018 .— 77 c. : w1, Taba. — 1,6 MB. - Pexxum noc-
tyna: http://192.168.0.1:8080/localdocs/tvgs/45.pdf.

2. OO61mas ruapaBiIrKa [ DIEKTPOHHBIA pecypc] : MPaKTUKYM K J1ab0paTopHBIM pado-
TaM JIJIs1 CTYACHTOB, oOy4aronuxcs mo Hanpasieruto 110800 - "Arpourkenepus” / coct.: O. C.
[Tramkuna-I'upuna, B. . [upsriii, B. B. bakyaun ; UI'AA .— Yensa6unck: UI'AA, 2012 .— 74
c. : wi. /[ mpocmotpa daiina HeooXxoauMo ycTaHOBUTH nporpammy Adobe Reader .— 0,7MB .
Pexxum nmocryna: http://192.168.0.1:8080/localdocs/tvgs/8.pdf.

3. Meroandeckue ykazaHusl i1l CaMOCTOATENIbHON paboThl o aucturuinHe "Bomo-
CHa0KEHHE U BOJOOTBEICHUE B CEIILCKOM XO35HUCTBE" [ DNEKTPOHHBIN pecypc| : mis o0y4daro-
IIUXCS 110 HarpasjieHuto moArotoBku 35.03.06 Arpounnxkenenpus. @opma 00ydeHus - OuHasl,
3aounast / coct.: O. C. [Ttamkura-I'upuna, O. A. I'ycea ; FOxHo-Ypanbckuit [AY, UacTutyt
arpourskeHepun .— Yemsobunck: FOxuo-Ypansckuit 'AY, 2017 .— 38 c. : ui., Tabn. — bubnu-
orp.: ¢. 38 (6 Ha3B.). Pexum nocrtyna: http://192.168.0.1:8080/localdocs/tvgs/22.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue NpoueaIypbl OlleHHBAHUS 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yrIux ran(sl) pop-
MHUPOBAHMS KOMIIeTEeHIUIi

B nannom pasznene MeToauvecKkue MaTepualbl, OMPEaSsSIoNnue Mpoeaypbl OIICHUBAHUS
3HAHUU, YMEHHM, HABBIKOB, XapaKTEepPHU3YyIOIUX 0a30BbIN 3Tall (OPMUPOBAHUS KOMIIETEHIUH 10
nucuurnae «['uapaBinkay, MPUBEIEHB MPUMEHUTENIBHO K KaKIOMY U3 UCIOJIb3YEMbIX BHJIOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTaIli 00YJYarOIIUXCsl.

4.1. OueHovHble CpeaCTBA /1JI51 MPOBeAeHHUS TEKYIero KOHTPOJIsl yCIeBaeMOCTH

4. OneHouHble cpeacrea AJid NPOBEACHHUS TEKYIIEI0 KOHTPOJIA

4.1. YcTHBIN OTBET HA NPAKTUYECKOM 3aHSITHH
VYCTHBIN OTBET HAa MPAKTHUYECKOM 3aHSATUU UCIIONB3YETCS JJI1 OLEHKH KauecTBa OCBOCHMS
CTYJICHTOM OCHOBHOM TIpo(heccroHaIbHON 00pa30oBaTeIbHOM MPOTrpaMMBbI 110 OTAEIBHBIM TEMaM
JUCUUIIITMHBL. OTBET OLIEHUBAETCS OLIEHKON «OTIUYHOY, «XOPOILIOY», «yAOBIETBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEITHLHO.
Kputepun onenku orsera (Tadi.) JOBOASATCS 10 CBEACHUS CTYIECHTOB B Haudaje 3aHSATHH.
OrnieHka OOBSBIAETCS CTYACHTY HETIOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

IIxkana Kpurepun ouennBanus
Onenka 5 - CTY/ICHT MIOJTHO YCBOWJI Y4eOHbII MaTepua;
(0TIMYHO) - TPOSIBIISIET HABBIKM aHalM3a, 0000IIEHHS, KPUTHYECKOTO OCMBICIIE-

HUS ¥ BOCHIPUSITHSI WH(GOPMAIINH, HABBIKU OMMCAHUS OCHOBHBIX (DH3H-
YECKUX 3aKOHOB, SIBIICHUI U MTPOILIECCOB;

- Marepual M3JI0KEH IPaMOTHO, B OIPENEIIEHHON JOTUYECKON mociie-
JIOBATE€IIbHOCTH, TOYHO UCIIOIB3YETCS] TEPMUHOJIOTHS;

- IOKa3aHO YMEHNE WIITIOCTPUPOBATH TEOPETUUECKUE TTOJI0KEHUS KOH-
KPETHBIMHU TIPUMEPAMH, IPUMEHSITh NX B HOBOW CHUTYallHH,

- MPOIEMOHCTPUPOBAHO YMEHHUE PeIaTh WHKCHEPHBIE 3a]1auH;

- TPOAEMOHCTPUPOBaHA CHOPMUPOBAHHOCTh U YCTOMUHUBOCTH KOMIIE-
TEHILIUN, YMEHU U HABBIKOB;

- MOTYT OBITH JIOMYIICHBI OJIHA—BE HETOYHOCTHU MPU OCBEUICHUH BTO-
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POCTENICHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY «5», HO IPH
3TOM UMEET MECTO OJUH U3 HEAOCTATKOB:

- B YCBOCHHMH y4e0OHOIrO Marepuasa JOMYIICHb HeOOIbIIHe MPOoOebl,
HE MCKA3MBIIUE COICPIKAHUE OTBETA,;

- B PCHICHUN MHXXCHCPHBIX 3ada4y AONYIICHBI HC3HAYUTCIBbHBIC HCTOY-
HOCTH.

Onenka 3
(YZIOBJIETBOPUTEIIHHO)

- HEIIOJIHO WJIM HEIOCJIEN0BaTENbHO PACKPBITO COACPKAHUE MaTepuaa,
HO TMOKa3aHOo oOuiee MOHMMaHHE BOINPOCAa U MPOAEMOHCTPUPOBAHBI
YMEHHUSI, 1OCTATOYHBIE I TAJIbHEHIIErO YCBOCHHS MaTepuaa;

- UMEJIMCh 3aTPYIHEHUS WU JOMYIIEHbI OIIMOKHU B ONpEAeTICHUH TOHS-
TUH, WCIOIB30BAaHUHM TEPMUHOJIOTUU, ONMUCAHUM (DU3HUECKHX 3aKOHOB,
SIBJICHMM U IPOLIECCOB, PELIEHWU HWH)KEHEPHBIX 3a/1a4, MCIPABIICHHbIC
MOCJIE HECKOJIBKUX HABOJAILIUX BOIPOCOB;

- IIPY HEIOJIHOM 3HAaHUM TEOPETUYECKOT0 Marepuasa BbIABIEHA HENOC-
TaTo4Hass CHOPMUPOBAHHOCTH KOMIICTCHIIUN, YMEHUN M HABBIKOB, CTY-
JICHT HE MOYKET NPUMEHUTh TEOPUIO B HOBOM CUTYallUH.

Orenka 2
(HEYIOBIIETBOPUTENHHO)

- HE PaCKpPBITO OCHOBHOE COJIEp)KaHKe yueOHOro Marepuaa;

- 00HaApY)KEHO HE3HAHHE WJIM HETIOHMMaHME OOJbINeH 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 3aJ1a4, KOTOPbIC HE MCIIPABJICHBI TIOCTIC HEe-
CKOJIBKHMX HaBOJAIIKUX BOIIPOCOB;

- HEC C(bOpMHpOBaHBI KOMIICTCHII NN, OTCYTCTBYIOT COOTBCTCTBYIOIIIMEC
SHaHWA, YMCHUSA 1 HABBIKU.

4.1.2. Otyet no 1a6opaTopHoii padoTe

OtyeT 1o 1abopaTOPHON pabOTE UCTIOIB3YETCS JJIsi OLICHKH KauyeCTBAa OCBOCHHS CTY/ICH-
TOM OCHOBHOH mpodeccroHalbHOI 00pa30BaTENbHON MPOTPaMMBI MO OTAEIBHBIM TEMaM JIHC-
MUTUTHHBL. OTYeT OICHUBACTCS M0 YCMOTPEHUIO MPEMOAaBaTelisi OMCHKONW «OTIIMIHOY, «XOpPO-
I0%», «YJOBIIETBOPUTEIHHOY, «HEYJOBIETBOPUTEIHHOY» UITU OLIEHKON «3aUTEHOY, «HE 3aUTCHO.

HIxana Kputepuu oneHuBanus
Onenka 5 - U3JIOKEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
(oTIMYHO) - cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
- YMEHHUE BBICKa3bIBaTh M OOOCHOBATH CBOM CYXKJCHHUS INPH OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;
- YMEHHE ONTUCHIBATh (PU3NICCKUE 3aKOHBI, SIBJICHUS U TIPOIICCCHI;
- YMEHHE MPOBOJIUTH U OIICHUBATh PE3YNIbTAThl U3MEPEHUI;
- CIOCOOHOCTH peniaTh HHKEHEPHBIC 3a/1a4H.
Ornenka 4 - U3JIO)KEHHE MaTepuasa JJOTUYHO, TPAMOTHO;
(xoporto) - cB0OOHOE BIIaJIEHUE TEPMUHOIIOTHEN;
- OCO3HAHHOE MPUMEHEHHE TEOPETUUYECKUX 3HAHUU Ui ONucaHus husu-
YECKUX 3aKOHOB, SIBICHUUN U MPOIIECCOB, PEIICHUS KOHKPETHBIX (hu3nye-
CKHX M WHXXCHEPHBIX 3ajad, MPOBEJCHUS W OIICHUBAHUS PE3yIbTaTOB U3-
MEpEeHHid, HO COJiep)KaHue U GopMa OTBETa UMEIOT OTAETbHbIE HETOUHO-
CTH.
Onenka 3 - U3JI0KEHUE MaTepHraia HEMOJIHO, HEMOCIIEI0BATENBHO,
(YZOBJIETBOPUTENILHO) | - HETOYHOCTH B OIPEICIICHUH MMOHATHI, B MPUMEHEHUHN 3HAHUHN JUIS OIH-
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caHusl (PM3NYECKUX 3aKOHOB, SIBICHUH W IPOLECCOB, PEIICHUS KOHKPET-
HBIX (1)I/I3I/I‘ICCKI/IX U MHKCHCPHLBIX 3aJa4, IMPOBCACHUA U OLUCHHUBAHUA PC-
3yIbTaTOB U3MEPECHNUH,

- 3aTpyJHEHUSI B OOOCHOBaHHHU CBOMX CYK/ICHHIA;

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

Ornenka 2
(HEeYIOBJIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHMIA; TOMYIIECHBI OIINOKU
B ONpECNCHUH TOHATHH M OMHMCAHUM (U3NYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAKEH MX CMBICJ, HE PEIIECHbl WH)XXCHEPHBIC 3a7add, HE
MIPAaBUJIBHO OLICHUBAIOTCS PE3yJIbTaThl U3MEPEHUN;

- HE3HAHUE OCHOBHOI'O MaTepuajna y4yeOHON IMpOrpaMMbl, JOIYCKarOTCs
rpyObIe OIMOKH B N3JI0KESHUU.

Copep:xaHue oTyeTa U KPUTEPUM OLIEHKU OTBeTa (Tabj.) AOBOASTCS 1O CBEACHHUS CTY-
JICHTOB B Hayasie 3aHATHHA. O1ieHKa 00BSABISIETCS CTYIEHTY HEMOCPEACTBEHHO TOCE CAaYH OTue-

Ta.

Ixana

Kpurepun ouenuBanus

OHeHKa 3adTCHO»

- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAaMOTHO;

- cBOOOJIHOE 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 OI[CHUBATH PE3YJIbTaThl H3MEPCHHUIA;
- CIOCOOHOCTh peliaTh WHXKCHEPHBIC 3a7aud (IOIYyCKAeTCs HAIMYUE
MaJIO3HAYUTEIBHBIX OIIMOOK WIIHA HEAOCTATOYHO ITOJIHOC PaCKPLITUC
coJiep>KaHue BOMPOCA WJIM MOTPEIIHOCTh HEMPUHIIUIHAIBHOTO Xapak-
Tepa B OTBETE HA BOIPOCHI).

OHGHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUYECKUX 3HAHWM; OMYIIEHbI
OLIMOKU B ONpeAENeHUN MOHITUH M ONMHUCAHWU (PU3UUYECKUX 3aKOHOB,
SIBJICHUN U TPOLIECCOB, NCKAXKEH UX CMBICII, HE PEUICHbl HH)XCHEPHBIC
3aJ1a4uM, HE IPAaBUIILHO OLICHUBAIOTCS PE3y/bTaThl U3MEPEHUI;

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

4.1.3. UnnoBanmoHHbIe (hOPMBI 00pa30BaATENBLHBIX TEXHOIOTHI

Jluckyceust — 3T0 MeTOA OOCYXKJIEHUS U pa3pelleHus: CIIOPHBIX BOINPOCOB. B Hacrosiiee
BpeMsl OHa SIBJISIETCS OJAHOM M3 BaKHEHIMX (popm oOpa3oBaTeNbHON AESITENbHOCTH, CTUMYJIH-
pyIoLIel HHUIMATUBHOCTh YYAIIUXCsl, Pa3BUTHE PE(IEKCUBHOTO MBIIUICHUS.

[{enb TEXHOIOTUHU MPOBEACHUS YYEOHBIX IUCKYCCUI: Pa3BUTHE KPUTHUUECKOTO MBIIIICHUS
oOyyaromuxcsi, GOpMUPOBaHUE UX KOMMYHUKATUBHOM U IUCKYCCUOHHOM KYJbTYpBI.

Kputepun oneHku yyacTusi B yueOHBIX AMCKYCCHUN JOBOJSTCS /0 CBEIACHHS CTYACHTOB B
Hauase 3aHATUH. OneHKa 00BBIAETCS CTYACHTY HENOCPEACTBEHHO MOCIIE MPOBEACHHUS TUCKYC-

CHH.

[Ikama

Kpurepun oniennBanus

Ornenka 5 (OTIUYHO)

- CTYJIEHT TOJIHO YCBOMJI y4eOHBIN MaTepHuall; IpOsBIsSeT HaBBIKU aHa-
nu3a, 0000IIeHHs, KPUTUYECKOTO OCMBICIICHUS, MyOJIMYHON peyH, ap-
TYMEHTAIUH, BEJCHHSI JUCKYCCUU U MOJEMUKH, KPUTUYECKOTO BOCTIPH-
ATHsI ”HGOPMAIIHH;
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- MaTtepHall U3JIOKEH IPaMOTHO, B OMPEJEICHHON JIOTUYECKOM Mocie-
JIOBATEIbHOCTH, TOYHO UCIOJIb3YETCSI TEPMUHOJIOT S,

- II0Ka3aHO YMEHHUE WLIIOCTPUPOBATh TEOPETUUECKUE TOJOKEHUS KOH-
KPETHBIMU IPUMEPAMH, IPUMEHSTh KX B HOBOM CUTYaIIHUH;

- MPOJEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTh M YCTOMUMBOCTH KOMIIE-
TEHIUH, YMEHUI U HABBIKOB;

- MOTYT OBITh JIOMYIIEHbl OJJHA—/IB€ HETOYHOCTU MPHU OCBEIICHUU BTO-
POCTENIEHHBIX BOITPOCOB.

Orenka 4 (xoporto)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHMSIM Ha OLEHKY «5», HO
MIPU 3TOM UMEET OJMH U3 HEJOCTATKOB:

- B YCBOEHUH y4eOHOro mMaTepuaia JOMyHIeHbl HeOObIINe MPoOebl,
HE MCKA3UBILIKE COICPKAHUE OTBETOB.

Onenka 3 - HEINIOJIHO WJIM HETIOCJIeI0BATEIbHO PACKPBITO COJIEpKaHUE MaTepHala,
(YZOBIIETBOPUTEIILHO) HO TOKa3aHo o0Iiee MOHMMaHUE BOMPOCA U IMPOJEMOHCTPUPOBAHBI

YMEHUS, 10CTaTOYHbIE JUI JaJbHEHIIero yCBOGHHUs MaTepuana;
- UMEJIUCh 3aTPyJHEHUS] WIM JOMYUIEHbl OMMOKU B ONpEAEIEHUH IO-
HATHH, UCTIO0JIb30BAaHUH TEPMUHOJIOTHH;
- IIpY HETIOJIHOM 3HaHMM TEOPETUYECKOr0 MaTepuasa BbIsIBIEHA HEJIOC-
TaTO4YHasi c(hOPMUPOBAHHOCTh KOMIETEHINHM, YMEHUI U HaBBIKOB, CTY-
JIEHT HE MOKET IPUMEHUTh TEOPUIO B HOBOW CUTYalIUH.

Onenka 2 - HE PacKpbITO OCHOBHOE COJIepKaHhe yueOHOro MaTepuaia,;

(HEey/10BJIETBOPUTEIILHO)

- 00Hapy)KeHO HE3HAHME WJIM HEMOHMMaHME OoJiblell WM Haubosee
BaXHOI YacTu yueOHOro MaTepuarna;
- TJ1aruar.

[TprMmepHBIe TEMBI YU€OHBIX AUCKYCCHIL:

. IIpeameT rupaBiIvKy U €ro 3Ha4eHHE B HAPOJHOM XO35MCTBE.
. OcHOBHBIE (pU3UUECKHE CBOMCTBA KHUJIKOCTH.
. HeycTanoBuBIIEECS M yCTAaHOBUBLIEECS IBUKECHUS KUIKOCTH.

. 'mppaBnnyeckne MallvHBI.
. ITneBMaTndeckuit npuBoJ. OCHOBHBIE MOHATHS U IPUHLUI pabOTHI.
. [IHeBMaTH4eCKN TPAaHCIIOPT.

1
2
3
4. OCOOEHHOCTH JIAMUHAPHOTO U TYPOYJIEHTHOTO PEXUMA JABMIKEHUS KUAKOCTH B TpyOax.
5
6
7
8

. O6vemHbIe Hacockl. [lopiiHeBbie M pOTOpHBIE
9. CenbCKOXO035HCTBEHHOE BOJOCHA0KEHHE, METHOPAIHS M THIPOTPAHCIIOPT.

4.2. IIpoueaypsl U OLICHOYHBIE CPEICTBA /ISl IPOBE/ICHUsI IPOMEKYTOYHOM aTTe-

CTanuu

4.2.1. 3auer

3auet ABnsercs POPMON OLIEHKH KauecTBa OCBOCHMS CTYJIEHTOM OOpa3oBaTelbHOM Mpo-
rpaMMBbI 10 pa3fesiaM AUCHUIUIMHBL. [lo pe3ynbraram 3adera CTYACHTY BBICTaBJISETCS OLICHKA
«3aUTEHO» WIN «HE 3aUTEHOM.

3ayer npoBoaUTCS B (hopMe ompoca Mo OuieraM. 3adeT MPOBOAMUTCS B CIIEHUAIBHO yCTa-
HOBJICHHBIH NepHO/I, MPEAYCMOTPEHHBIA yUeOHBIM IIIAHOM.

Kpurepuu oneHku oTBera CTyAeHTa (Tabi.), a Takke (GopMma ero npoBeeHHs TOBOIATCS
JI0 CBEJICHHS CTYJEHTOB JI0 Hauyasa 3auyeta. Pe3ynbraT 3auera oOBABISIETCS CTYJEHTY HEocpe-
CTBEHHO IIOCJIE €r0 CJIa4yM, 3aTE€M BBICTABIISIETCS B 3K3aMEHAIMOHHYIO BEJIOMOCTb M 3aU€THYIO

KHIXKKY.
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IlIkana Kpurtepuu onenuBanus

OHeHKa GBauyTCHO» 3HAaHUC IIPOrpaMMHOIo MaT€puajia, YCBOCHUC OCHOBHOU H JOIIOJIHUTCIIb-

HOM JINTEpaTyphl, PEKOMEHJIOBAHHON ITPOrpaMMOM AUCLUIUIMHBL, IIpa-
BUJIBHOE pEIlIeHNE NH)XXEHEPHOM 3ajauu (JOIyCcKaeTCsl HaJIMuue Majlo3Ha-
YUTENbHBIX OIIMOOK MM HEAOCTATOYHO MOJTHOE PACKPBITHE COJICPKAHNE
BOIIPOCA WJIX NOTPEIIHOCTh HENPUHLIUIINAIBHOIO XapaKTepa B OTBETE Ha
BOIIPOCHI).

OHGHKa «HEC 3a4YTCHO» HpO6€HBI B 3HAHHUAX OCHOBHOT'O ITPOrpaMMHOI'0O MaT€puajia, IMpUHIUIIN-

aJIbHBIC OIINOKU ITpU OTBCTC HA BOITPOCHI.

1.

Bonpocsl k 3auety
6 cemecTp
I'mppaBinuka kak Hayka. VMcronb30BaHHME 3aKOHOB T'MAPABIMKU B MAalIMHOCTPOECHHUH M

CEIbCKOXO03SCTBEHHOM IMpOU3BOJCTBC.

CoNoOAWN

WWWWWWWWWRNNRNRNNNONNNNNRERRRRERRRRE
NoogahrhNMPRPOOONOORWNMNEOOKONDOGOITEWNEO

[I10THOCTB M yEIBHBIN BEC KUIAKOCTH.

CKuMaemMocCTh U TEMIIEpAaTypPHOE PACIIUPEHHUE KUIKOCTH.

BsskocTs xuIKOCTEN.

Cuuibl, 1EMCTBYIOIINE B KUJIKOCTH.

I'unpocratuka. CBoOCTBA TUAPOCTATUYECKOTO J1aBJICHUSI.
JuddepenunanbHble ypaBHEHHUSI pABHOBECHSI KUIKOCTH.

OcHOBHOE ypaBHEHHE TUPOCTATUKH.

IIpe30MeTpUUECKUi U TUAPOCTATUYECKUIN HATIOPBI.

Onpenenenye CUIIbI 1aBJIE€HUS Ha IJIOCKUE IOBEPXHOCTH.
Onpenenenne CUIIbI 1aBIE€HUSA HAa KPUBOJIMHEWHBIE [IOBEPXHOCTH.
3akoH Apxumena. [InaBanue ter.

I'mppocraTnyeckrie MalIMHbl 1 MEXAHU3MBI.

OcHOBHbIE OHATHS THIPOJUHAMHUKH.

VYpaBHEHME HEPA3PBIBHOCTH.

VYpaBHenue bepHyiuy 15 CTPYHNKH UACATBHON KUJIKOCTH.
VYpaBuenue bepHynnu 11 cTpyiiku peanbHOU sxuakoctu. ['paduk ypaBHenus bepaymiu.
VYpasHenue bepHymim 1u1st moToka peanbHOM kuakocTH. ['paduk ypaBuenust bepuyiiu.
OcCHOBHOE ypaBHEHUE PABHOMEPHOTO IBH)KEHUS.

I'unpaBnuueckue norepu. opMyIibl ISl ONIpeIeIeHHs THAPABINYECKUX OTEPD.
I'mnpaBnuueckoe monenuposanue. Kpurepuit Herorona.

Kputepuu runpasnnueckoro nogodus: @pyna, Ditnepa, PeitHonbaca.
PesxuMbl ABMKEHUS JKUIKOCTEH.

Oco0eHHOCTH TaMUHAPHOTO JBUKEHHUS.

OcobeHHoCTH TYpOYJIEHTHOTO JIBUKEHUSI.

I'paduk Hukypanze.

Knaccudukanus tpy6onpoBosioB. Moynb pacxosa.
l'unpaBnuueckre XxapakTepUCTUKHN TPYOOIIPOBOIOB.

PacueT 1IMHHBIX TPyOOIIPOBOIOB (IIPOCTHIX U CIIOKHBIX).

Pacuet xopoTkux TpyOOIpOBOIOB.

PaBHOMEpHBIN ITyTEBOM PacXoLl.

[MuapaBnuueckuii yaap B TpyOax.

Hcredenne xXuaKocTeN yepe3 Majloe OTBEPCTUE B TOHKOM CTEHKE.
Hctedenune KuIKOCTH Yepe3 HACAIKH.

Hacocsl. OGnacTs NpuMeHEHUs! HACOCOB.

Hamop, pazBuBaemsiii HacocoM. MomuocTts, KIIJI Hacocos.
OcHOBHOE ypaBHEHHE IIEHTPOOEKHOT0 Hacoca.

ITonaua neHTpobexkHOro Hacoca. TeopeTndeckas XapakTepUCTHKA.
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38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

nsounck: FOxHo-Ypansckuii 'AY, 2018 .— 77 c. :

DHepreTuyeckas U YHUBEPCAIbHAS XapaKTEPUCTUKU IIEHTPOOEKHBIX HACOCOB.

[Ipouecc BcachiBaHUSA U SIBJICHUE KaBUTAIMH B LIEGHTPOOESKHOM Hacoce.
3aKOoH MPOMOPLUUOHATBHOCTH IIEHTPOOESIKHBIX HACOCOB.

PaGota nenTpobe:xHoro Hacoca Ha CETb.

CoBmecTHas paboTa eHTpOOEKHOTO Hacoca.

PerynupoBanue paboThl IEHTPOOEKHOTO HAcoca.

Hacocsl Tpenns. Buxpesbie HacOCHI.

CrpyiiHble HacOChl. DpaudTHI.

Oo6wemuble Hacockl. [lopiiHeBbIe HACOCHI.

Poropuble HacoCHL.

I'uapasnuueckuii npusoa. Knaccugukarus.

OOBemMHBIN TUAPONIPUBOA. JJOCTOMHCTBA M HETOCTATKH.

TpeboBanus k paboueil )KUAKOCTH THApONEpeaay.

O6beMHbIe ruAponepeaadyr BO3BPATHO-MIOCTYNATELHOTO IBUKEHUSI.
OObeMHbIe ruAponepeaadn BpalaTeIbHOIO ABMKECHHUS.
PerynupoBanue ckopoctu ruaponepeaad. OObeMHOE peryInpoBaHue.
JlpoccenbHO€E peryiupoBaHUe CKOPOCTH THIpoIiepeiay.

Cnensiiuii TMAPONIPUBO/I.

4.2. KonTpoabHas padora

KonTpomnbHast paboTa BeIIACTCS HA YCTAHOBOYHOM JICKIIUU U BBIITOJHICTCS 110 YICOHOMY
MOCOOUIO /1JIs1 BBIMOJIHEHUSI KOHTPOJIBHBIX padoT.
Mertoauueckre yKa3aHHs ISl CaMOCTOSTEILHON paboThl 1o auctumumee "['uapasauka"
[DnekTpoHHBIHN pecypc] : ans o0yyaronuxcs mo HampasiieHuto noarotoBku 35.03.06 "Arpoun-
kenepus". @opma oOydeHHsS - O4Has, 3a04Has. [YPOBEHb BBICII. 00pa3oBaHus - OakaiaBp] /
coct. O. C. [Itamkuna-I'upuna ; OxHo-Ypansckuii I'AY, UHcturyT arpounxenepun .— Ye-

http://192.168.0.1:8080/localdocs/tvgs/45.pdf.

Bonpock! k KOHTpoJIbHOM paboTe:

LCoNoOAEWN

NRPRPRRPRPRRERRERRE
CQOWO~NOUDMNWNERELO:

un., Tabn. — 1,6 MB. - Pexum noctyma:

I'mppaBnuka kak Hayka. lcnosb30BaHME 3aKOHOB THJIPABIMKH B MAIlIMHOCTPOCHUHU U

CEIIbCKOXO035MCTBEHHOM IIPOU3BOCTBE.

[110THOCTP U yAEIbHBIN BEC )KUIKOCTH.

CxMMaeMoCTh U TEMIIEPATYPHOE PACIIUPEHUE KUIKOCTH.
Bsa3kocTs xuakocTei.

Cuuibl, 1EMCTBYIOIINE B KMJIKOCTH.

I'mapocratuka. CBOKCTBA THAPOCTATHYECKOTO JIABICHUS.
JuddepeHnmansHubie ypaBHEHUS PABHOBECUS KUIKOCTH.
OCHOBHOE ypaBHEHHE T'MIPOCTATUKH.
[Ibe30MeTpUUECKUA U THAPOCTATUYECKUI HAIIOPBI.

. OnpeneneHne CUibl 1aBJICHUS HA INTIOCKKE TOBEPXHOCTH.

. Onpenenenye CUIIbl 1aBJI€HUS Ha KPUBOJIMHEWHBIE TOBEPXHOCTH.
. 3akoH Apxumena. [1naBanue Ten.

. I'mppocratnyeckue MalIMHbl U MEXaHU3MBI.

. OCHOBHBIE IOHATHS THIPOINHAMUKHU.

. YpaBHEHUE HEPa3pbIBHOCTH.

. YpaBHeHne bepHyin Uit CTpyHKH H1€aIbHOM )KUIKOCTH.

. YpaBHeHue bepHymum 11 cTpyiku peanbHoi xxuakocTH. ['paduk ypaBHeHus: bepuysnu.
. Ypasuenue bepuymu mist motoka peansHOU xunkoctu. ['paduk ypaBHeHus: bepuyu.

. OCHOBHOE ypaBHEHHE PABHOMEPHOTO JIBUKEHUS.
. I'mppasinyeckue norepu. @opmyisl U ONPEAECICHNAS THAPABIMYECKHUX TIOTEPD.
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21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

I'mppaBanyeckoe monenupoBanue. Kpurepuit Herotona.
Kpurepun runpasnuueckoro nogodusi: @pyna, Jitnepa, PeitHonpaca.
PexxuMbl IBUKEHUS KUIKOCTEM.

Oco0eHHOCTH JTaMUHAPHOTO JBUKECHHUS.

OcoOeHHOCTH TypOYICHTHOTO JBHKCHUS.

I'padpux Hukypanse.

Knaccudukanus tpydonpoBoaos. Moayis pacxona.
['unpaBnuyeckue XapakTepUCTUKHU TPYOOIIPOBOIOB.

Pacyer [uIMHHBIX TPYOOIIPOBOAOB (IIPOCTHIX U CIOKHBIX).

Pacuer KOpoTKHX TpyOOIIPOBOJIOB.

PaBHOMEpHBII ITYyTEBOM PaCXOM.

['unpaBnuyeckuii ynap B TpyoOax.

Hcreyenne XxuaKOCTEH uepe3 Majoe OTBEPCTHE B TOHKOM CTEHKE.
HcTedenue )XKUIKOCTH Yepe3 HACAIKH.

Hacocbl. OGnacTb MpUMEHEHHsI 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






