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AHHOTALUA

paboueii nporpammel yueoHoi aucuumianubl 51.0.12 «'uapaBiankay
JJISl MOATOTOBKHM 0akasiaBpa nmo HanpasJjeHHuI0 35.03.06 ArpounskeHepus
HANPAaBJIEHHOCTH: JJIeKTPO00OPYy10BaHUE U 3JIEKTPOTEXHOJIO0THH;
ABTOMaTH3anus U po0OTH3ALHUS TEXHOJOTHYeCKUX MPOLeccoB

Lenab ocBoeHMs TMCHUIIMHBI: MIOTYYEHUE CTYIEHTAMU TEOPETHUECKUX M MPAKTHUYECKUX
3HaHWUH, NMPUOOPETEeHHE YMEHUN U HaBBIKOB B 007acTU TMIPaBIUKU TPYOOIIPOBOJIOB, THIpaBINYE-
CKHX MalllMH 1 OCHOB CHUCTCEMBI BOI[OCHa6)K€HI/I$I, JId TMIOATOTOBKHU UX K CaMOCTOATCIIBHOMY y4a-
CTHIO B IIPOCKTUPOBAHUU CUCTEM BOJOCHAOXKEHUS U JAPYTrUX 0O0BEKTOB HHPPACTPYKTYPHI CEIHCKO-
XO3SIICTBEHHBIX MPEANPUATUH; CIIOCOOHOCTBIO ONpEAENATh KPYyr 3ajady B paMKax IOCTaBJIEHHOU
neian u BBI6I/IpaTB ONTHUMAJIbHBIE CIIOCOOBI UX pPeIICHUA, UCXOOA U3 HCﬁCTBﬂOHII/IX IIPAaBOBLIX HOPM,
HMMEIOLUXCS PECYPCOB U OTpaHUYEHUH, pelIaTh TUIIOBBIE 3a1a4l NPO(ECCHOHAIBHON JIesATENbHO-
CTH HAa OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX W €CTECTBEHHBIX HAayYK C IPUMCHCHH-
€M I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TGXHOJ’IOFI/Iﬁ, OBLITh TOTOBBIM K Y4aCTuio B MpOBCACHHUHN
AKCIEPUMEHTAJIbHBIX HCCIEA0BaHUM B TPO(PECCHOHATIBHON 1€ TEIbHOCTH.

MecTo AMCUMIVIMHBI B y4e0OHOM IJIaHe: AMCLUIUIMHA BKIIIOUEHA B 00S3aTEIbHYIO 4acTh
y4eOHOTO IJ1aHa 1o HarpaBieHnto noarotoBku 35.03.06 «Arpounxkenepus», uuki b1.0, nucuun-
JIMHA OCBAMBAETCs B 5 ceMecTpe.

Tpeﬁona}mﬂ K pe3yJibTaTaM OCBOCHMS MUCHMILIMHBI: B PC3YJIbTATC OCBOCHUS OUC-

[UIUIUHBI GOpMUPYIOTCS CIIEAYIONME KOMIETEeHIMH (MHIUKATOPbl JOCTHKEHUS KOMIIETEHIUH):
VK2 (YK-2.1, VK23, YK-2.4), OI1K-1 (OIIK-1.2, OIlK-1.3), OI1K-5 (OI1K-5.1, OI1K-5.2).

KpaTkoe cogepxanue IMCHUNITHHBI:

Beenenne B rugpaBiauky. Onpenenenue Hayku «['uapasiuka». OCHOBHbIE (PU3NYECKHE
cBOMCTBA KUAKOCTH. CHUIIbl, AEWCTBYIONINE HA KUIKOCTb.

I'mapocraTuka. I'mapocratuyeckoe naBienue. 3akoH [lackans. [IpuGopsr mist u3mMepeHus
nasieHus. Cuia ruapoCcTaTUYECKOro JaBJeHUs, NEUCTBYIOIIAs Ha IJIOCKUE CTEHKU U KPHUBOJIU-
HelHble oBepxHocTu. [lnaBanue Tena.

I'maponmuammuka. OcHOBHbIE NOHATHS. YpaBHeHHE bepHymnu. Pexumbl IBHKEHUS KUJ-
koctu. [lotepu Hamopa B TpyOomnpoBoaax. Mcreuenne >KMAKOCTH Yepe3 OTBEPCTUS U HAacaAKu. Tpy-
O6ompoBobl. ['MapaBaudecKkuii yaap B TpyOOIIpoOBOIaX.

I'mapaBiauveckue MmamuHbl. ['napasnuyeckue MmamuHel. Hacockl. PaboTa nenTpob6e:xHoro
Hacoca Ha JaHHBIA TPyOOIIPOBO/I.

Boaocnao:xenne Cucrema BOJOCHAOKEHHS, OCHOBHBIE diIeMeHTHL. Bomomoaroroska. Oc-
HOBBI aBTOMAaTHU3alMK TEXHOJOTHYECKUX IIPOLECCOB B CUCTEMAaX BOJOCHAOKEHHUSL.

OO0uast Tpy10eMKOCTh AucHunInHbI: 108 gac./3 3au. ef.
IIpoMeKyTOYHBII KOHTPOJIb: DK3AMEH.

2. MecTO TMCHHUILJIMHBI B Y4e0HOM MpoLecce

enpro ocBOEHUS AMCUMILUIMHBI «] MIpaBIMKa» SBIAETCS NOJYYEHHE CTYyIEHTAMH TEOPETH-
YEeCKUX M MPAKTUUYECKUX 3HAHUM, MpUOOpeTeHNe yMEHUN U HAaBBIKOB B 00JacTU THIPABIUKH TPY-
O0IPOBOJIOB, IMAPABINYECKUX MAIIMH U OCHOB CUCTEMbI BOJOCHAOKEHUS, ISl MMOATOTOBKU UX K
CaMOCTOSITEIBHOMY yYacTHIO B IPOEKTUPOBAHUU CHCTEM BOJOCHAOKEHUS U JIpYyTMX OOBEKTOB MH-
(bpacTpyKTYyphl CEIbCKOXO3IUCTBEHHBIX MPEIIPUITUN; CIIOCOOHOCTBIO OIpENeisaTh KpYr 3a1ad B
pamMKax MOCTaBJICHHOW eI U BHIOMpATh ONTHUMAJIbHbIE CIIOCOOBI UX PEILEHHUs, UCXOMS U3 JAEHUCT-
BYIOIIIMX MPABOBBIX HOPM, HMEIOIIHUXCS PECYPCOB M OTPAaHUYEHUM, peliaTh TUIIOBBIEC 33a/1a4d IIPO-
(beccOHANBHOM 1eATEeIbHOCTH Ha OCHOBE 3HAHUII OCHOBHBIX 3aKOHOB MaTEeMaTHYECKHUX U €CTeCT-
BEHHBIX HAayK C IPUMEHEHUEM HH(POPMaLMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOT UM, OBITH TOTOBBIM
K Y4acTHIO B MPOBEACHUU SKCIIEPUMEHTAIIbHBIX HUCCIEI0BaHUN B MPOPECCHOHATBHON JIEATEIbHO-



CTH C HCTOJB30BAaHUEM COBpeMEeHHBIX MUpoBbIX HHCTpyMeHTOB (Google Jamboard, Miro,
Kahoot) u nporpammusix npoaykroB Excel, Word, Power Point, Pictochart u nip.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS MO IMCIHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJIbTaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpazoBarenbHbIC PE3YIbTaThl OCBOCHUS JUCIUIUIMHBI OOYJaroOIIUMCs, MPEACTABJICHBI B
Tabmume 1.

4. CTPpyKTYpAa U CofiepKAHUE TUCHUILIMHBI
4.1 PacnipeesieHre TPYAOEMKOCTH JUCHHUIIIMHBI 10 BUAaM padoT

Imo cemecTrpam

Obwas TpyAoEMKOCTh AUCUMILIMHBI cocTaBiisgeT 3 3au.en. (108 yacoB), ux pacnpeneneHue
0 BUJIaM paboT ceMecTpaM MPEACTaBICHO B TaOIHIIe 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Koa n CodepiKaHue

B PE3YyJdbTATEC U3YUCHUA yqeﬁnoifl JUCHHUIIIIMHBI oﬁyqamumecsn JOJIZKHBI

3a/1a4u MPOPECCUOHATIBHON
NEeATEIHLHOCTH HAa OCHOBE 3HA-
HUH OCHOBHEIX 3aKOHOB Ma-

3HaHHUA OCHOBHBIX 3a-
KOHOB MaT€MaTHu4c-
CKHUX U €CTCCTBCHHBIX

CTaTHKH ¥ TUHAMUKA
AKHUJIKOCTH, COCTABJISIIO-
1€ OCHOBY pacuera ru/i-

HBIC 3aJa4y TUAPABJIMKHU C
MPUMEHEHNEM COOTBETCT-
BYIOLIETO (PU3UKO-

e Kon Coaepixanue HHIMKATOPA 10CTH-
| KOMIIe- | KOMIIeTeHIHH (WM e€ yac- JKeHH s
n/n 3HATh yMeThb BJIA/IeTh
TeHUHHU TH) KOMIIeTeHIIUH
(WJIn ee 4acTH)
1. |VK-2 Cnocoben ompenensats kpyr | YK-2.1. @opmynupyet |crocoOsl popmynrpoBa- | popMyTupoBaTh B paMKax | HaBBIKaMU (OPMYIHPO-
3aJla4 B paMKax IMOCTaBJICHHOM | B paMKax IMOCTaBJIEH- |HUS COBOKYIIHOCTH B3aM- |IIOCTaBJIEHHOM LIEJIM MPO- |BaHUS B paMKax I1OCTaB-
LIEJIM U BBIOMpATh ONITUMAJIb- | HOM II€JIM IIPOEKTa CO- |MOCBSI3aHHBIX 3a7ay A | €KTa COBOKYITHOCTh B3au- |JI€HHOM €I TPOEKTa
HBIE CIIOCOOBI UX PEIICHHUS, BOKYITHOCTb B3aMMO- | IOCTH)KEHHUS [TOCTABJIEH- |MOCBSA3aHHbIX 3a/1a4, COBOKYITHOCTH B3alMO-
UCXOJs U3 ACUCTBYIOIINX Mpa- | CBSI3aHHBIX 3374, HOM 1IeJTM MPOEKTa o0ecreynBaroInX ee 10C- | CBA3aHHBIX 3a1a4, obec-
BOBBIX HOPM, HIMEIOLIUXCS pe- | 00eCTIeYNBAIOIINX €€ THXKEHUE. MEYUBAIOIINX €€ I0CTH-
CYpPCOB U OTpaHUYEHUN noctumxenue. Onpene- OTPEEIATh OKUJAEMbIE | KEHHUE.
JSeT 0KUAAEMBbIE pe- pE3yJIbTaThl PEIIEHNS Bbl- | HABBIKAMU OIPEAETICHUS
3YyJbTaThl PELICHUS JIEJIEHHBIX 3aj1ay. 0’KHJJAEMBIX pe3yJIbTa-
BBIJICJICHHBIX 33/1a4. TOB PELLEHUS BBIJCIICH-
HBIX 3aJ1a4.
VK-2.3. Pemaer KOH- |METO/Ibl pEIIEHUs] KOH- pelIaTh KOHKPETHBIC 3a- | METOJaMU PELICHUS
KpETHBIE 33]1a4 [TPOEK- | KPETHBIX 33J1a4 IPOEKTa | 1ad MPOEKTa 3asBJICHHOTO | KOHKPETHBIX 3a/a4 Mpo-
Ta 3a8BJICHHOIO Kaye- |3asBJICHHOTO KaueCTBAa M |KAa4yeCTBA U 32 YCTAHOB- | €KTa 3asiBJICHHOTO Kaye-
CTBa U 3a YCTAHOBJICH- |3a YCTAHOBJIEHHOE BpEMs. |JIEHHOE BPEMSL. CTBa U 3a YCTaHOBJICH-
HOE BpeM. HOE BpEMSL.
VYK-2.4. Tlybnmuno (GbopMBI IpEICTAaBIACHUS | MyOJIWYHO NMPEICTABIATh | HABBIKAMU ITyOIHMYHOTO
MIPEJICTABIISIET PE3YJIb- | PE3YJIbTaTOB PELICHUS pe3yabTaThl pelICHUs MIPEJICTaBICHUSI pe3yiib-
TaThl pEIIeHNs KOH- 3a]1a4 MPOEKTa. KOHKpETHOM 3aJ1aui [IPO- |TaTOB PEILECHUsI KOH-
KpETHOH 3a/1a4u IIpo- eKTa. KpPETHOM 3a/1a4y IIPOEK-
eKTa. Ta.
2. |OIIK-1 |Cnoco0eH pemniath TUIIOBBIE OIIK-1.2. Vcnionp3yeT |OCHOBHBIE MOJIOKEHUS pelaTh TUIOBBIE HHXKEHEP- | HABBIKAMM pacyeTa I'H-

PaBIMYCCKHUX CUCTEM U
1moa0opa TIpOMEXaHu-
4eCKOro 000pyJ0BaHMs
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TEMaTHYECKHX U €CTECTBEH-
HBIX HayK C IPUMEHEHHEM
MH(pOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHO-
JIOTU

HAaYK JJId pCHICHUSA
CTaHAAPTHBIX 3a1a4 B
ArpONHIKCHCPHU.

PaBIMYECKUX CUCTEM;
YCTPOWCTBO U ITpaBuia
JKCILTyaTaluy TUAPABIIN-
YECKUX MAlIUH.

MaTeMaTHYeCKOro anmnapara
C IPUMEHEHUEM COBPEMEH-
HBIX IU(PPOBBIX HHCTPYMEH-
TOB.HU IPOIPAMMHBIX IIPO-
nykroB (Excel,Mathcad.n

J1p.)

OIIK-1.3. IIpumenser
MH(pOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH B pelie-
HUH THITOBBIX 3a/1a4
npodeccnoHaIBHO T
JEATeNbHOCTH.

WH(POPMAITMOHHO-
KOMMYHHKAIIHOHHBIE TEXHO-
JIOTHH JJIS PEIIECHUS THITO-
BBIX 3a/1a4 TH/IPABINKA B
npodeccHoHaNBHON Aesi-
TENBHOCTH, (POPMEI Mpes-
CTaBJICHUS aHaJIM3a ISl pe-
LIEHUS ITOCTABJIEHHOM 3aJ1a-
4H, B TOM YHCIIE C TPHMEHEe-
HUEM COBPEMEHHBIX ITU(PO-
BbIX HHCTpyMeHTOB (Google
Jamboard, Miro, Kahoot)

MPUMEHATh UHPOpMaLH-
OHHO-
KOMMYHMKAI[UOHHBIE TEX-
HOJIOTUH JJIs1 PELLIEHUS
TUIOBBIX 3aj]a4 T'HJIpaB-
JIMKHU B IIpodeccnoHalb-
HOU JESTEIBHOCTH

HABBIKAMH MPUMEHEHUS
WH(POPMAITUOHHO-
KOMMYHHKAIIMOHHBIX TeX-
HOJIOTH JUISl PELICHUS TH-
MOBBIX 337124 THIPABIUKH
B npoheccHOHaNBHOM Jies-
TENBHOCTH, HABBIKAMH
MyOJIMYHOTO TpeCTaBIIe-
HUS pe3yIbTATOB PELICHUS
KOHKPETHOM 3aJa4u, Ha-
BBIKaMH 00paOOTKH U MH-
TeprpeTanuy HHGopMauu
C TMOMOIIBIO TPOrPaMMHBIX
nponykroB Excel, Word,
Power Point, Pictochart u
Ip., OCYILIECTBIICHUS KOM-
MYHUKAIIUHA TTOCPEACTBOM
Outlook, Miro, Zoom.

OIIK-5

Crnoco6eH K y4acTHIO B MPO-
BEJICHUH SKCIIEPUMEHTATBHBIX
uccaeaoBaHui B mpodeccuo-
HAJIBHOM €SI TEIbHOCTH

OIIK-5.1 Ucnonb3yer
COBPEMEHHBIE METO/IbI
AKCIIEPUMEHTAIIbHBIX
HUCCIICIOBAHUMN U HCITBI-
TaHui B mpodeccuo-
HaJILHOM JeaTeIbHO-
CTH

COBpCMeHHI)Ie METOObI
3KCHepI/IMCHTaJII)HI>IX uc-
ClIeIOBAHUI U MUCIILITAHUM
B Mpo¢hecCuOHATBHOU
JIeSITeIIbHOCTH.

MIPOBOJIUTH SKCIIEPUMEH-
TaJIbHBIE UCCIICIOBAHUS U
UCIBITaHUA B Ipodeccuo-
HAaJIbHOM JESTEIIbHOCTH.

COBPEMEHHBIMU METO-
JTAMH 3KCIIEPUMEHTAJIb-
HBIX UCCIICIOBAHUN U
WCIIBITAaHUM B TIpodec-
CHOHAJILHOM JIeSITEIIHHO-
CTH.

OIIK-5.2. Tlox pyko-
ICTBOM CHELMATIUCTA
Iee BBICOKOM KBaIn(pu-
(MU y4acTBYET B IIPOBe-

M1 SKCIICPUMCHTAJIb-

METO/Ibl TEOPUH TIIIaHUPO-
BAaHUS JKCIIEPUMEHTA, Ma-
TEMAaTUYECKOM CTaTHUCTH-
KW, TEOPUU BEPOSITHOCTEH,
METPOJIOTHH.

IIPOBOAUTE  DKCIIEpUMEH-
TaIbHOE  MCCJICIAOBAHUE
NN aHAJIUTHYCCKOC OIIN-
CaHU€e TEXHUYECKOTO 00b-
eKTa;

HaBBIKaAMHM II0 COCTaBJIC-
HHUIO IIJIaHA TPOBCACHUA
OKCIICPUMCHTAIIBHBIX

uccienoBaHuil U oOpa-
00TKE pPe3ylnbTaTOB JKC-
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X UCCIICOOBAHUAX
IIECCOB U UCIBITAHUAX
podeccronanbHON
TCIIbHOCTU.

UCIO0JIb30BATh COBPEMEH-
Hbl€ KOMIIBIOTEpPHBIE TIPO-
rpamMsl Excel, Mathcad u
ap. A oOpaboTku pe-
3YyJIBTaTOB SKCIEPUMEHTA.

MEPUMEHTOB C MOMOUIBIO
IPOrPaMMHBIX [POAYKTOB
Excel, Word, Power Point,
Pictochart u np.




3AOYHASA ®OPMA OBYYEHUSA

Tabnuia 2
Pacnpenesienue Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam
TpynoémkocTtb
Bua yueOHoi#i paGoThl qac B T.4Y. 10 CeMecTpam
) Ne 4 Ne 5
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI TT0 Y4EOHOMY TUTaHY 108 36 72
1. KontakTHas padora: 12,4 2 10,4
AyautopHas padora 12,4 2 10,4
8 MOM Hucine:
sexyuu (J1) 4 2 2
nabopamopnvle pabomwi (JIP) 8 - 8
KOHMAaxmuas paboma Ha npomexcymounom koumpoie (KPA) 0,4 - 0,4
2. CamocrosrTenabnas padora (CPC) 95,6 34 61,6
pacuémuo-epaguueckas paboma (PI'P) (noocomoska) 30 10 20
camocmosmenbHoe uzyueHue pasoenos, camonoo020moska (npo-
pabomxka u nogmopeHue J1eKYUOHHO020 Mamepuana u Mamepuand 57 24 33
VUEOHUKO8 U YUeOHbIX NOCOOUL, NOO20MOBKA K 1A00PAMOPHLIM U
NPAKMUYECKUM 3AHAMUSIM, KOJIOKEUYMAM U M.0.)
Iloocomoska K 3K3ameHny (KOHMpOb) 8,6 - 8,6
By mpoMekyTOYHOTO KOHTPOJIS: DK3aMeH
4.2 Conep:kanue JUCUUILINHBI
3A0OYHASA ®OPMA OBYUYEHUS
Tabnuma 3
TemaTnyeckni IJIaH y4eOHOM TUCHUIIINHBI
HaumeHoBaHue pa3jiesioB 1 TeM Ayauropuas padora Bueaymm-
AUCHMILINH (YKPYITHEHO) SRR JI JIP IIKP ropuas
pabora CP
BBenenue B ruipaBinuky 4,1 0,1 — — 4
Paznen 1. I'mppocraruka 10,4 0.4 - - 10
Paznen 2. 'mnpoannamuka 21,5 1,5 — — 20
Bcero 3a 2 kypc 36 2 34
Pazgen 2. 'maponnuamuka 30,5 0,5 5 - 25
Pazgen 3. 'mapaBnudeckue ManiuHbl 22 1 3 — 18
Pasgen 4. Bonocuabxxenue 10,5 0,5 - - 10
KOHMAKMHAs paboma Ha NpoMedHCYymoyHoM 0.4 B B 0.4 B
xonmpone (KPA) ’ ’
Nn0020MOBKA K IK3AMEHY (KOHMPOJIb) 8,6 8,6
Bcero 3a 3 kypc 72 2 8 0,4 61,6
HToro no gucuumjinHe 108 4 8 0,4 95,6




Tema

Hepeuenb paccmampueaemsblx 60npocos

Beeoenue ¢ zudpasnuxy

Onpenenenvie Hayku «[ uupasiukay. [ToHATHS peanbHON U UleaibHON KUAKOCTH. OCHOBHBIC (hr3mye-
CKH€ CBOMCTBA KUAKOCTU. CHIIbI, NIEHCTBYIONINE HA JKUKOCTb.

I'mapocratuueckoe 1aBlIeHUE U €ro
CBOICTBa

luapocratrueckoe AaBlieHUE, €ro CBOMCTBA. YpaBHEHHE PABHOBECHUS JKUJIKOCTH. [loBepXHOCTH PaBHOIO
namienus. AOcoitoTHoe paBHOBecre. OCHOBHOE ypaBHEHUE rujipoctaTuku. 3akoH [lackans. M30b1TouHOC
nasiienne u BakyyM. Coobmaromuecs cocysl. Ilbe3omerp u BakyymmeTp. [ uapocraTudeckuii Hanop.

1. T'uopocmamuxa

Cuia TUAPOCTATUYCCKOr' O JaBJICHUS,
Z[eﬁCTByIOHIa)I Ha TIJIOCKHME CTCHKHU U
KpHBOHHHeﬁHBIe MMOBEPXHOCTH.

OrmpeneneHne CUIIbI THIPOCTATUYECKOTO ABJICHUS Ha TIJIOCKHUE CTeHKH. LIeHTp gaBieHus. Dmopsl THAPO-
CTaTUYECKoro naBieHus. [ uupocratnyeckuit napagokc. OnpeneneHue CUIIbl THIPOCTATUYECKOTO IaBIie-
HUSI HA KPUBOJIMHEHHBIC TTOBEPXHOCTU. 3aKOH ApxuMera.

OCHOBBI TEXHUYECKOU THAPOAUHAMUKH.
YpaBHenue bepnymiu.

OcHOBHbIE MOHATHA TMAPOAMHAMUKY. Y paBHEHHE HEpa3pbIBHOCTH. Y paBHeHUE bepHym, ero uurep-
HpeTanusl.

Pexxumebl nBuxkenud xxuakoctu. [lorepu
Haropa B TpyOOIpoBoiax MpU yCTaHO-
BUBIIIEMCS JIBMYKCHUM KHUJIKOCTH.

[Ba pexxuma IBHKEHUS XKUAKOCTH, YUCIIo PeitHonmbaca. Busl ruapaBimndeckux conpotuBieHuit. Ompe-
JIeJICHUE MTOTEPh HAMOPa M0 JUIMHE TPYOOIpoBO/a MPH JIAMUHAPHOM U TYPOYJISHTHOM PESKUMAaX JIBMKECHUS
KUAKOCTH. MECTHBIE MOTEPHU HAropa npu TypOyJICHTHOM HAITIOPHOM JIBUKCHUH.

HcTeuenne KuaKocTH yepes3 OTBEpCTHs
Y HacaKu

HcTeuenne xnuaKocTH yepe3 OTBEPCTUS M Haca KU MpY IOCTOSHHOM U NepeMeHHoM Harope. [lonHoe,
HEIOJTHOE, COBEPILICHHOE, HECOBEpIIeHHOe cxxaThe cTpyu. MHBepcus ctpyu. Knaccudukanus rugpasim-
YEeCKHX HAcaJIKOB.

2. Tuopoounamuxa

lMunpaBiyka HaMOPHBIX TPYOOITPOBOJIOR.

Tpy6onporossl. Kiaccudukaiius TpyoonpoBoioB. ['uapaBinueckuii pacyeT KOPOTKUX U JUTMHHBIX Ha-
MOPHBIX TpyOonpoBoAoB. [lapamiensHoe u MmocienoBaTeNbHOE COeANHEHE TPyO, HempepbIBHAS pa3iada
pacxona. ['mapasiaudeckuii yaap B TpyOOIpoBoaax.

I'mppasinnueckue mammssl. Hacocsl.

Hasnauenue u knaccuukanus ruipaBindeckux MamuH. Kiaccudukaiys HacoCoB, IPUHITHI JICHCTBUS,
OCHOBHBIC TIapaMeTpbl pabOTHl HACOCOB. Paboure XapakTepuCTUKY IEHTPOOSIKHBIX HACOCOB, MTEPEeCYeT Ha
HOBYIO YacTOTY BpalllEHHUA.

3. T'uopasauue-
CKUue Mauunbl

Pabora 11eHTpoOeKHOr0 Hacoca Ha JaH-
HBIA TPYOOIPOBOA

Pabota nenTpobexxHOro Hacoca Ha IaHHBIH TpyOONpoBo. XapaKkTepucTruka Tpyoonposoaa. Pabouas Tou-
ka Hacoca. Perynuposanue nogaun. [TapamiensHas u nociaenoBarenbHast paboTa HACOCOB Ha OO TPY-
oorpoBo. [IpenenbHas BpicoTa BCaChIBaHUSI, KABUTALIUSL.

4. Booo-
cHabce-
Hue

BoxocHa0xeunue.

Cucrema BOJOCHA0KEHY S, OCHOBHBIC 2JIEMEHTHI. CXEMbI BOJIOCHA0KEHUS U3 MIOBEPXHOCTHBIX U MOJI3EM-
HBIX UCTOYHUKOB. HOpMBI 1 pesknuMbl BojonoTpebnenus. HepaBHoMepHOCTH BogonorpediaeHus. Omnpe-
JIeNIcHUE MOTPEOHOCTH B Bojie. TpeOoBaHUs, MPEIbABISIEMbIE K KAUECTBY MUTHEBOU BOJIbI. CIIOCOOBI
VIIy4IlIeHUs KauecTBa BOJbl. OCHOBHBIC TEXHOJIOTUYECKHUE CXEMBI.
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4.3 Jlexkuun/;1a00paTOpHbIE 3aHATHS

3AOYHASA ®OPMA OBYYEHUSA

Ta6numa 4
Conepxanue JIeKIMiI/JIa00PATOPHOT0 MPAKTUKYMA U KOHTPOJIbHbIE
MeponpusaATHA
. Dopmupye- Buo kon-
Ne Ha3zeanue MNe u nazeanue nexyui/ 1aoo- PMUDY Kon-60
- Mble mponbHo20
n/n | pazoenos, mem PAmoOpHbIX 3aHAMULL yacoe
KOMRemeHyuu | Meponpusmus
BBenenne B ruipaBInKy
Tema 1. Brene-
VK-2
HUE B THJIPABIIU-
AP Jlexmg Ne 1. Beenenue B rug- | (YK-2.1, VK-2.3, VK-2.4)
L. | xy. Kunxocrs aBuKy. JKUAKOCTh M ee ocC OTK-1 0,1
€€ OCHOBHBIE (H- PaBJIHKY. /1 - (OIIK-1.2, OIK-1.3) )
o HOBHBIE (PM3UYECKUE CBOMCTRA. OIIK-5
3UYE€CKUE CBOMCT- (OTTK-5.1, OTTK-5.2)
Ba.
Paznen 1. 'mapocraTuka
VK-2
Tema 2. Jlexkmust Ne 2. FHHpOCTaVTI/Iqe- RTTI e P
Iuapocratuyeckoe | CKOE JIaBJICHUE U €ro CBOMCTBA. OIK-1
OIIK-1.2, OTK-1.3 0,2
JaBIICHHE U €ro [TpuGops! s u3mepeHus pap- | (ONK-1.2, OIIK-1.3)
CBOICTBa JICHUA OIIK-5
: (OTIK-5.1, OTTK-5.2)
Tema 3.
2. | Cuma rupocTa-
THHECKOro 1aB Jlexmmst Ne 3. Cuna rugpocra- VK-2
UH TUYECKOTO JaBJICHUS, ACHUCT- | (VK21 VK23, VK-2.4)
JIEHUS, IeHCT- OIIK-1 0.2
BYIOWIAR HA TLIO- BYIOIIas Ha IUIOCKHE CTEHKH M | (orpc; 2, Onk-13) ,
CKIE CTEHKI 1 KPUBOJIMHEWHBIE TTIOBEPXHOCTH. OI1K-5
. 3akoH Apxumena. e
KPUBOJIMHCHHBIC
MMOBEPXHOCTH.
Paznen 2. 'uapoaunamuka
VK-2
Jlexuus Ne 4. OcHOBBI TEXHHU- <V‘<—2-‘b‘/1[<[-K2-3’1 AL
Tema 4. YEeCKOM THAPOIMHAMUKH. | (it OMK-1.3) 0,5
OCHOBBI TEXHH- VYpaBHenue bepHyu. OIIK-5
N (OTIK-5.1, OITK-5.2)
YECKOW THAPOIH- &
HaMUKH. YpaB- Jlaboparopnas pabora No 2-1 <V‘<-2-‘byl‘_<[-}i3,l YK-2.4) 3ammmuTa
HeHue bepHymm. . i
PHY. «HccnenoBanue YPaBHEHHS | i1 5. onk-13) nabopaTopHOM 1
bepnymmmy» OIIK-5 paboThI
(OTIK-5.1, OTTK-5.2)
3. VK-2
Jlekuus Ne 5. Pexumbl IBMKE- | (ykoi1 yK.2s3, VK2.4)
Tema 5. Hus xuakoctu. Ilorepu Hamopa B OIIK-1 0.5
6 - | (OIK-12, OIK-1.3) ’
Pexumsl asmxenus | TPYOOIPOBOIAX IIPH yCTAHOBUB OIIK-5
xuakoctd. [lorepn | IEMCS ABHKCHUH XKHJIKOCTH. (OTIK-5.1, OTIK-5.2)
Harl B T - -
anopa B Tpy0o JlaGoparopnas pabora Ne 2-2 YK-2
IPOBOZIAX TIPH yC- (YK-2.1, VK-2.3, VK-2.4) 3aImTa
«HccnegoBanue PEKUMOB OIIK-1 .
TaHOBUBLIEMCSI 0 (OTIK-1.2, OITK-1.3) nabopaTopHOM 1
jBWKeHUH Kuako- | ABYKCHIS Jknakoctn.  Ompe- Ol paGOTHI
CTH neneHue uncia PeiHoinaca (OTTK.5.1. OTIK-5.2)
Jlaboparopnas pabora Ne 2-3 YK-2 3ammmuTa 0,5

(YK-2.1, VK-2.3, VK-2.4)
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. Dopmupye- Buo kon-
Ne Ha3zeanue MNe u nazeanue nexyuit/ 1aoo- PMUPY Kon-60
- Mbole mponbHo20
n/n | pazoenos, mem PAmoOpHbIX 3aHAMULL yacoe
KOMRemeHyuu | Meponpusmus
«Omnpenenenune Ko3ddunnenta OIIK-1 nabopaToOpHOI
THJIPABINYECKOTO TPEHHUS TI0 (OHK'(])'lz_iI?_ gK'm) paboThI
JUTHHE TPYOBD». (OIIK-5.1, OIIK-5.2)
c 00paboTKON pe3ylbTaToB
AKCIIEPUMEHTA C HCIIOJIh30Ba-
HueMm Excel wim Mathcad.
JlaGoparopnas pabora Ne 2-4
VK-2
«Ornpenenenue KOS(i)(i)I/IHI/IGF- (VK21 VK23, VK-2.4) sammTa
TOB MECTHBIX COIPOTHUBIICHUI» OIIK-1 1A60DATOPHOI 0.5
c o0Opabotkoit pesynbrarop | (OIK-1.2, OIK-1.3) parop ’
OIIK-5 paboThI
OKCIICPUMEHTA C HCIONB30BA- | (s ). OMK.5.2)
HueMm Excel wim Mathcad.
VK-2
Jlexkmus Ne 6. creuenue xua- <VK-2-‘8’1[<I-K2-3’1 YK-2.4)
Tenta 6. KOCTH 4epe3 OTBEPCTHS M Ha- | orws omk.1.3) 0,5
" CaJKH. OIIK-5
CTCUCHHUE KU~ (OTIK-5.1, OTIK-5.2)
KOCTH 1CPE3 OT- | JlagoparopHas padoTta Ne 2-5 VK-2
BCPCTHA M HACAl- | «Onpenenenne Kod(uImeH- <V‘<-2-‘8/1‘_<I-I§3,ly‘<-2-4> 3aluTa
KH - >
TOB PAcX0J1a, CHKATHS M CKOPO- | oy onk.1.3) | J1A00OPATOPHOIA 1
CTH NIPU HCTCYCHHUH W3 OTBEP- OIIK-5 paboThI
CTHUI U HAaCaJKOB» (OIIK-5.1, OTIK-5.2)
VK-2
Jlextmst No 7. OCHOBBI THUIpaB- <VK-2-‘8’1[<I-K2-3’1 VK-2.4)
JINYECKOTO PACcueTa HAMOPHBIX | (orx s omk.1.3) 0,5
TpyOOTIPOBOJIOB. OI1K-5
(OTIK-5.1, OTIK-5.2)
VK-2
Tema 7. Jlaboparoprast pabora Ne 2-6 | v\ G55 vieas samura
['uapaBivka Ha- «Metonpl ompeAeneHuss pac- OIIK-1 nabopaToOpHOH 0.5
| (OmK-1.2, OMK-1.3 )
TOPHEIX TPY6O- Xoma JKuAKocTH. Pacxomome- | ( Ol ) paboThI
IIPOBOJIOB. pBD). (OIIK-5.1, OIIK-5.2)
JlaGoparopnas pabora Ne 2-7 VK-2
«MccnengoBanne TrujpaBiIHye- <V‘<-2-‘byl‘_<[-}i3,l YK-2.4) 3aIuTa
CKOTO yZiapa B HAOPHOM TPY- | (0.1 2. OMK-1.3) nabopaToOpHOM 0,5
O60mpoBOIEY. OIIK-5 paboThI
Bropoii pyOexHbIif KOHTPOJE, | (OMK-5.1,OIK-5.2)
Paznen 3. 'uapaBinyecKkue MalIMHbI.
VK-2
(YK-2.1, YK-2.3, VK-2.4)
Jlexmms Ne 8. 'mapaBnuaeckue OIIK-1 0.5
MamuHbl. Hacockl. (OIIK-1.2, OIIK-1.3) ’
Tema 8. OIK-5
I'mppaBinnueckue (OIIK-5.1, OIIK-5.2)
MamuHbl. Haco- YK-2
3 CEL Jlaboparopnas padota Ne 3-1 (VK21 ()"15112(31 YK-2.4) 3ammmuTa
«HcnpiTanne 1EHTPOOESKHOTO (OTK-12, OTIK-1.3) nabopaTopHOM 1
Hacoca» OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
Tema 9. e
Jlekmmst Ne 9. PaGorta 1mieHTpo- | (VK21 VK-23, VK-2.4)
AN oo sreisn e Em OTIK-1 0,5
0eKHOTO Hacoca A (QnrElr, QL) ’
TpyOOIIpOBO] OIIK-5

Ha JAHHBIN TpY-

(OIIK-5.1, OTIK-5.2)
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. Dopmupye- Buo kon-
Ne Ha3zeanue MNe u nazeanue nexyuit/ 1aoo- PMUPY Kon-60
- Mbole mponbHo20
n/n | pazoenos, mem PAmoOpHbIX 3aHAMULL yacoe
KOMRemeHyuu | Meponpusmus
00mpoBOI. VK-2
JlaGoparopnas pabora Ne 3-2 <V‘<-2-‘8/1‘_<I-I§3,ly‘<-2-4> 3ammmuTa
«[TapaiutennbHas U MocieI0Ba- (OTIK-1.2, o-m<_1.3) nabopaTopHOM 1
TeIbHas paboTa HACOCOBY OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
VK-2
Jlaboparopnass pabora Ne 3-3 (YK_Z']&)YII_(I_Iill YK-2.4) 3ammmuTa
«ITocTpoeHne XxapakTEpUCTUKU (OTIK-1.2, o-m<_1.3) nabopaTopHOU 0,5
TpyOOIIPOBOIa» OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
VK-2
JlaGoparopnass paborta No 3-4 (YK_Z']&)YII_(I_Iill YK-2.4) 3ammmuTa
«Ilonbop Hacoca MO KATalo- | oy, o-m<_1.3) nabopaTtopHoit 0,5
ry». OIIK-5 paboThI
(OIIK-5.1, OIIK-5.2)
Pa3znea 4. BogocHaokeHune
VK-2
Jlexkrst Ne 10. Cucrema Bomo- | VK21 VK23, VK-2.4)
4. | Tema 10. Boxo- . 1ICTEMa BOA OIIK-1 i
CHABIKCHIC CHaOXKEHHS, OCHOBHBIE JIEMEH- | (k.12 OIIK-13) ,
Thl. Bogonoaroroska. OIIK-5
(OTIK-5.1, OTIK-5.2)
Tabnuma 5
IlepeyeHb BONPOCOB ISl CAMOCTOSATEIbHOI0 M3yYeHUS TUCIUTIMHbBI
Ne Ilepeuenn paccMaTpuBaeMbIX BOIIPOCOB /IS CAMOCTOSI-
Ha3Banue pasnenoB, TeM
n/n TeJIbHOT0 H3YYeHHs

BBejieHne B ruIpaBJIMKY

Tema 1. BBenenue B rugpan-
muky. JKuakocte u ee oc-
HOBHBIE (DU3HUECKUE CBOII-
CTBA.

Ucrtopus pazsutus Hayku «l uapaBiauka». OCHOBOTOJOKHUKA
COBpeMEeHHOUN ruApaBiIuku. OcCOObIE COCTOSIHHSI KHUIKOCTH.

YHUKaIbHBIE CBOCTBA BOIBI IpH Temmeparype 4°C. (VK2 (vk-
2.1, YK-2.3, YK-2.4); OIIK-1 (OIIK-1.2, OIIK-1.3); OITK-5 (OIK-5.1, OIIK-5.2)).

Paznen 1. 'mapocraTuka

I'paduueckass uHTEpIIpETAIlsi OCHOBHOTO YpPaBHEHHS THIPO-
cratukd. CriocoObl M3MEPEHUsI TUAPOCTATUYECKOTO JTaBJICHUS.
CoBpeMeHHbIC TPUOOPHI i M3MEPEHUSI THAPOCTATHYECKOTO
gaBiaeHUd. (VK-2 (VK-2.1, VK-2.3, YK-2.4); OIIK-1 (OIIK-1.2, OIIK-1.3); OIIK-5
(OIIK-5.1, OTIK-5.2)).

Tewma 2. I'mapocratnyeckoe
JIaBJIEHUE U €T0 CBOMCTBA

Tewma 3. Cuna rugpocraTu-
YEeCKOTO JaBJICHUS, NCHUCT-

4. | Byromasi Ha TUIOCKHE CTCHKHU
U KPUBOJMHEHHBIC TTOBEPX-
HOCTH.

I'padoananmuruueckuii  METOI ONPENCICHHUS CHUJIbI JABJICHUSA.

TeOpI/Iﬂ mwiaBaHuAa tei. (YK-2 (VK-2.1, VK-2.3, YK-2.4); OIIK-1 (OIIK-1.2,
OI1K-1.3); OTIK-5 (OIIK-5.1, OIIK-5.2)).

Paznen 2. 'uapoaunamuka

Tema 4. OcHOBBI TEXHUYE-
6. | CKOM ruApOIMHAMUKH.
YpaBHeHue beprymn.

Kunemaruka :KuakocTh. (YK-2 (YK-2.1, VK-2.3, VK-2.4); OIIK-1 (OITK-1.2,
OI1K-1.3); OTIK-5 (OIIK-5.1, OITK-5.2)).

Tema 5. PexXuMBbI IBHKCHUS
xunakoctu. Ilotepu Hamopa
7. | B TpyOOIIpOBOAAX MIPH YyCTa-
HOBUBIIIEMCS JIBFDKCHUHT
KUIKOCTH.

TypOynentubie notoku. OnpeseneHue CKOPOCTH HAIPSKEHHUSL.
[Tynbcanmonnsie cocrapisromue. ['paduk Huxypanze, xapak-
TEPUCTHUKA 30H W obOmacteil compotusieHus. I[lorepu Hamopa

IpH HEPAaBHOMEPHOM ABIIKECHUH KHIOKOCTH (YK-2 (VK-2.1, YK-2.3,
YK-2.4); OIIK-1 (OIIK-1.2, OIIK-1.3); OITK-5 (OIIK-5.1, OIIK-5.2)).
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Ne

Ha3zBanmue pa3jaeioB, TEM

l'[epeqem, paccMaTpuBaeMbIX BOIIPOCOB JJId CaAMOCTOHA-

n/n TEeJbHOI0 M3YYEHHUS]
Tema 6. Hcreyenne xujko- | Vicreuenue uepes Maible OTBEPCTUS B TOHKOM CTEHKE U HAca-
9. CTH 4CpPC3 OTBCPCTHS U HaA~- KA IIpU II€EpeMEHHOM Hamope. (YK-2 (YK-2.1, VK-2.3, YK-2.4); OIIK-1
caaku (OTIK-1.2, OIIK-1.3); OIIK-5 (OIIK-5.1, OTIK-5.2)).
['mapaBnuyueckuii pacyeT KOJIbIIEBON CETH TPYOOIIPOBOIOB.
o Tema 7. THApABITHKA HATIOD- 3ammTa OT BO3ACHCTBUS THAPABINYECKHX yaapoB. Mcmoms3o-

HBIX TPYOOIIPOBOJIOB.

BaHUE THAPABINYECKOIO yaapa JJIsi OYUCTKH BOJOIPOBOIHEBIX
TpyO OT OTNOXKEHUH. (YK-2 (VK-2.1, YK-23, VK-2.4); OIIK-1 (OITK-1.2,
OI1K-1.3); OTTK-5 (OIIK-5.1, OITK-5.2)).

Paznen 3. 'uapaBianyecKkue MalIMHbI.

Tema 8. ['mgpaBnuueckue

Oco0eHHOCTH KOHCTPYKIMHM U NPUHIUI JEHCTBHS POTOPHBIX
(1IecTepeHHble, BUHTOBBIE), POTOPHO-IIMOEPHBIX, MOPIIEHHKO-

12.
vamsL. Hacoch!. BbIX HacoCOB. OCHOBBI TCOPHH IMOJOOHS JIOMACTHBIX HACOCOB.
(VK-2 (VK-2.1, VK-2.3, YK-2.4); OIIK-1 (OMK-1.2, OIIK-1.3); OIIK-5 (OIK-5.1,
OIIK-5.2)).
Tema 9. PaboTa neHTpoOexk- | Yenosus paboThl HECKOJIBKUX [EHTPOOEKHBIX HACOCOB Ha 00-
13. | HOrO Hacoca Ha JAHHBIN I TPYOOITPOBOI. (VK-2 (YK-2.1, VK-2.3, YK-2.4); OTTK-1 (OIK-1.2, OIIK-

TpyOOIIPOBOI.

1.3); OIIK-5 (OIIK-5.1, OIIK-5.2)).

Pa3znea 4. BogocHaokeHne

14.

Tema 10. Bogocua0Oxenue.

3anacHbele M pErynupyronme coopyxkenus. Hamopsl B cucre-
Max BOJIOCHAOKEHUs. 30HHPOBAHHE TPYOOTPOBOTHON CETH.
O6opynoBanue u npubOpsl Ha BOJAOMPOBOAHON ceTtu. CocTaB
MPUPOJHBIX BOJ. TpeboBaHMs, MPEAbIBISIEMbIE K HUM pa3Ind-
HBIMU BOJOTIOTpeOUTENsIMA. BOIOMOIBEMHUKHU: IIHYPOBBIE,
nentoyHsle. CpencTBa aBTOMATH3AIMU TIOJIaYM U pacipeserie-
HUS BoJbl. MexaHu3anusi BogopacnpeaeieHus. JJoxaeBanbHbie
MaluHbl. (YK-2 (YK-2.1, YK-2.3, YK-2.4); OIIK-1 (OIK-1.2, OIIK-1.3); OIIK-5
(OIIK-5.1, OTIK-5.2)).

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B Impouecce nmpenoaaBaHuAa IUCHUITIJINHBL ((FI/IJIpaBJ'II/IKa)) B COBOKYITHOCTH C TpaI[I/IHHOHHOﬁ
(0OBACHUTENLHO-UILTIOCTPATUBHOM) TEXHOJIOTHEH O0OYyUYEeHHsI HUCIOJIB3YIOTCS HHHOBAIIMOHHBIE TEX-
HOJIOTHUH.
CornacHo yueOHOMY TJIaHy M TpaduKy yaeOHOTO Mpoliecca /Il OpraHu3aliy MpoIecca oc-
BOCHHA CTYACHTAMU AUCHUIINIMHBI UCIIOJIB3YIOTCA CIICAYIOIINEC q)OpMI)I TCOPCTUUCCKOTO U IPAKTHU-
YeCKOro 00y4eHHUs:

. OCHOBHbLE (YOPMBL Meopemu1ecko2o 00yyeHus: TeKIUN, KOHCYIbTAllU!, YK3aMCHBI.

. OCHOBHbLE YOPMBL NPAKMUYECKO20 00yUeHUs: TadoOPaTOPHBIE 3aHATHS.

o OdononHumenvHovle Gopmuvl opeanusayuu 00yyenus. KOHTPOJIbHAS paboTa.

. unpopmayuonHvle: WUTIOCTPALUS CIIAHA-IPE3CHTAINI, CaMOCTOsATENbHAs paboTa

CTYJCHTOB C IEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCAMH IIPU MOArOTOBKE K JIEKIUSAMU U J1abo-
PaTOPHBIM 3aHATHUSAM;
o aKmueno2o obyuyeHus: KOHCYNbTALUU 10 CIOXKHBIM, HETIOHSATHBIM BOIIPOCAM; OIle-
pexarolas caMoCTOATeIbHas paboTa CTYJEHTOB 110 U3YUYEHHUIO0 HOBOTO MaTepuaa JI0 €ro U3y4eHus
B XOJI€ ayJAUTOPHBIX 3aHATHUI; paboTa B KOMaH/€ [IPH BBIIIOJIHEHUH J1a00OPAaTOPHBIX padoT;

o unmepaxkmugHoe obyyeHue: MOCEUIEHNE CIIELUAIN3UPOBAHHBIX BBICTABOK (IKCKYp-

CHUH).

B nporecce peanuszanuu Gopm 00ydeHUs MpearoiaracTcs NPpUMEHEHHE Pa3InYHbIX METO-
JIOB ¥ CpeJICTBa 00y4YEeHHUs, COOTBETCTBYIOIINX TPATUIIMOHHON 1 MHHOBAIITMOHHBIM TEXHOJIOTHSIM.
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Tabmuma 6

HpuMeHeHue AKTUBHBIX U HHTEPAKTUBHBIX 06pa30BaTeJ’lebIX TEXHOJIOruii

Ne HanmeHoBaHMe HCIO/Ib3YEeMBIX AKTHUBHBIX M HHTEPaK-
Tema u popma 3aHATUA N

n/n THBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOT M
Tema 1. BBenenue B

1. | ruapaBiuky. K- JI | Unmroctpanums ciaia-npe3entanuid. [I[pobneMuast aexius.
KOCTb U €€ OCHOBHBIE
¢buznueckue cBoicTBa.

Tema 2. I'mapocraru-

2. | 4YECKO€ JIaBJICHUE U €T0 JI | Unimroctpanums ciaia-npe3entanuid. [I[pobneMuast nexius.
CBOMCTBA
Tema 3. Cuna runpo-

CTaTUYECKOTO JaBiie-
HHUSI, ICVCTBYIOIIAs Ha N .

4. ’ yro JI | Unimroctpanums ciaia-npe3entanuid. [I[podneMuast aexius.
IJIOCKHE CTEHKH U
KPHBOJIMHEWHBIE T10-

BEPXHOCTH.
Tema 4. OCHOBBI TEX- JI | Unmroctpanms crnain-npe3entanuid. [IpobneMuast aexius.

6 HUYECKOW TUIpOIUHA- Nnnroctpanus cnaiia-npeseHTanuii; pabota B KOMaHIE TpH
MHKHU. YpaBHEHUE JIP | BeimosnHeHuu nabopaTopHbIX paboT. MHTEepakTUBHOE 3aHs-
bepnymnu. THE C IPUMEHEHUEM BUAECOMATEPHUAJIOB.

Tema 5. Pexumsl 1Bu- JI | Unmoctpanus cnaia-npesenranuil. [lpobnemuas nexuus.
*eHus xuakoct. Ilo-

7 TEpH Haropa B Tpyoo- Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
[IPOBOJIAX IIPU YCTAHO- JIP | BeimosnHeHuu nabopaTopHbIX paboT. MHTEepakTUBHOE 3aHs-
BUBILEMCS JIBUKCHUH THE C IPUMEHEHUEM BUAECOMATEPUATIOB.

AKUJKOCTH.
JI | Unmroctpanums ciaiin-npe3entanuid. [I[pobneMuas nexius.
Tewma 6. cteuenue = =
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
9. | KuakocTu yepes oT-
JIP | BeimosnHeHuu nabopaTopHbIX paboT. MHTEepakTUBHOE 3aHs-
BEPCTHS U HACAJKU
THE C IPUMEHEHUEM BUAEOMATEPUAIIOB.
JI | Unmroctpanums ciaiin-npe3entanuid. [I[pobneMuast aexius.
Tema 7. I'mnpaBinka > >
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KoMaHie Ipu
10. | HanopHBIX TpyOOIpO-
BOJIOB JIP | BeIOJTHEHHUM J1aOOPAaTOPHBIX PabOT. IHTEepakTUBHOE 3aHS-
] THE C IPUMEHEHHEM BUAECOMATEPHAIIOB.
JI | Unmroctpanums ciaiin-npe3entanuid. [I[pobneMuast aexius.
Tema 8. I'mnpaBinue- > =
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
12. | ckue mamunbl. Haco-
ChI JIP | BeIOTHEHHUM J1aOOPAaTOPHBIX PabOT. IHTEepakTUBHOE 3aHS-
] THE C IPUMEHEHHEM BUACOMATEPHAIIOB.
JI | Unmroctpanus cnaia-npesenranuil. [lpobiemHuas nexuus.
Tema 9. Pabora nen- P AATIp 0. P
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHjie Ipu
13. | TpobexxHOro Hacoca Ha
N JIP | BeimosnHeHuu nabopaTopHbIX paboT. MHTEepakTUBHOE 3aHs-
JaHHBINA TPyOOIPOBOJ.
THE C IPUMEHEHUEM BUAEOMATEPHUAIIOB.
JI | MiumrocTpanus caila-npe3eHTaium.
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
JIP | BeIMIOJTHEHHMM JTaOOPATOPHBIX PabOT. IHTEpakTUBHOE 3aHS-
Tewma 10. Bogocna6- patop P p

14. SKCHIE THE C IPUMEHEHUEM BHIEOMATEPUAJIOB.

) Nnnroctpanus cnaiia-npe3eHTanuii; pabota B KOMaHIE MpH
JIP | BeimosnHeHuu nabopaTopHbIX paboT. MHTEepakTUBHOE 3aHs-

THUC C IPUMCHCHUEM BHUICOMATCPUAIIOB.
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6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTALUA 110
UTOraM OCBOCHHUS JUCUUIINHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS ONEHKH 3HAHWI, YMEHNH U HABBIKOB M (WIH) ONbITA eATEJIbHOCTH

PacyerHo-rpajduyeckas padora (PI'P).

3amanne Ha PI'P BrmrowaeT B cebst 7 3amad: 6 pa3HOBApUAHTHBIX 33/1a4 MIPUMEPHO OJIHOTO
YPOBHSI CIIOKHOCTH M 1 KOMIUTIEKCHYIO 3aauy. Kaxaas u3 3aga4, BKIOYECHHBIX B 3aganue o PI'P,
IIPEACTABIISIET OJIHY U3 TEM Kypca IUCHUILIAHBI «I MapaBiIvKay.

[lepeuens Tem, paccMmarpuBaembix B PI'P, cnenyrommii: xuakoctu U ux Gusnueckue cBoil-
CTBa; IpUOOPHI Ui U3MEPEHUS JTaBJICHUS; CHJIa TUAPOCTATUYECKOTO AABJICHUS, JEHCTBYIOLIAs Ha
IJIOCKAE CTEHKH U KPHUBOJIMHEWHBIE IOBEPXHOCTH; OCHOBBI TEXHUYECKON TMIPOJINHAMHUKHN; OCHO-
BbI THIPABJIMYECKOTO pacyeTa HallOPHBIX TPYOOIIPOBOIOB; CUCTEMA BOJOCHAOKEHUS.

[Ipumeps! yclioBUM THUIOBBIX 3a/1a4 pacueTHO-rpadpuueckoil paboThl MPUBEIECH HUXKE.

3anaua 1.

Jlis u3MepeHust pacxoja KUIKOCTH Ha TpyOOIpoBo-
ne nuaMmerpoM D= MM YyCTaHOBJEH pacxojgomep Benry-
pu. Haumenbiiee ceuenue pacxogomepad = MM. Pa3HocTh
ypoBHe# auddepeHnaIpHOTO0 MaHOMeTpa paBHO Al MM
pT. cT. JKukocTs, mpoTekaromias o TpyoonpoBo1y, KEPOCUH C
yaensHbIM BecoM 7750 H/M’, pexnM IBrmkeHus TypOy/IeHT-
Helii (Re = 500 000) OmnpenenuTs TEOPETUUECKHM pacxo

Ah

L 1,r koctu. Koadduurent a npunsATs paBHbIMU 1.
Bapuant Ne 1 2 3 4 5
D, mm 175 200 225 250 275
d, MM 40 60 80 100 120
Ah, MM pT. CT 650 675 690 700 725
3anaua 7.

Paccunrtarh TynukoBbI BOJAOIPOBOA, 00CTYKUBAIOLINI HACETIEHHBINA TYHKT.

Heobxonumo omnpenenuTs:

— pacueTHbIE PacXo/ibl Ha Y4acTKax BOJOIPOBOJA U AUAMETP TPYOOIIPOBOJIOB;

— 001Me NoTepu Haropa 1o ydacTkaMm U He0OX0IMMYIO BBICOTY BOJOHAIIOPHOM OariHu;

— IIOCTPOUTH HATIOPHYIO U NTbE30METPUUECKYIO JINHUU;

— HCIOJIb3YSl KPUBYIO CYMMAapHOTO BOAOIOTPEOIECHUS U NPAMYI0 CyMMapHOH MoJauu BOJO-
HAIlOPHOM CTaHIUU, ONIPENIEIUTh PETYIUPYIOLIYI0 EMKOCTh 0aka BOJOHAIIOPHOM OariHu;

— BBIOpATh TUIOBOM MPOEKT OalllHu;

— OIpENeNIUTh HEOOXOIUMBIE IOJauy M Halop IOIPYXKHOI0 HAacoca, MOJAMOLIEro BOILY B
CUCTEMY U BbIOpaTh MapKy Hacoc.

Boznosabopuas
CKBaKHHA

45 5

Boorarniopra
G

3, 8|

800 m
Ays3

1,5 23

S NN WA S

800k, % cymourozo

5
YacoBoe nompebrerue

246 81012141618 20224
Yacer cymoxk

A39 v

9
190 m Gysio Qys” 600 qu

Cxema cucreM BOJOCHAOKEHUS I'paduk cyrouHoro BogonoTpedneHus
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Hcexoonwie oannvte

Tabnuna 1

MaKkCHMaIbHOE CYTOYHOE BOIONOTPEOICHNHE, M /CyT. 150

o Qys! 1

= o

2 ;‘ X Qys2 15

ScES Qys3 10,3

= < g 9

= 5[ A Qys4

o 2 o

= 5 & Qyss 6

I 3 B

0 Qo (ys6 5

8 o X

S5 = o7 !

XE s 3

n% ? = QJy39 13

dys10 15

IlyreBoii pacxon, 1/(c'M) 0,002
MuHuMmanbHbIi cBOOOIHBIN HAMOP, M 8
Martepuan Tpyo acOecTOIIeMEHTHbIE
Bpewmst HenpeppIBHON pabOTHI OTPYKHOT'0 Hacoca, . c6 10 16
3ary0JieHre IOrpyKHOI'0 Hacoca MoJ JTMHAMUYECKH ypo- 1
BEHb, M
PaccrosiHE OT IOBEPXHOCTH 3EMIIH IO TUHAMUYIECKOTO YPOBHS 30
BOJIbI B CKBKHHE, M

Jlabopamopusie pabome (JIP) HanpaBiieHbl HA IPAKTUYECKOE 3aKPEIJICHUE TEOPETUICCKO-
ro Martepuana JTUCUMIUIMHBL «[ UapaBiauKkay, B pe3ysbTaTe Yero CTYACHT JOJDKEH 3HAaTh OCHOBBI
TUIPaBIMKU CUCTEM BOJOCHA0KEHHUS U UCIOJIb30BaHMs BOJIHBIX PECYPCOB B CEJIbCKOM XO3SIMCTBE.

B kypce «I'uapaBnuka» mnpeanonaraercsl BbIIOJHEHHE 7 J1aOOpaTOpHBIX padoT B pasjerne
«'unponunamuka», 4 — B pasnene «['uapasnnyeckue MamuHb». Jlonyck K BoinonHeHuto JIP mpo-
HCXOJUT MPU YCIOBUU OCBOCHHUS MaTepHalla U HAIUYUS y CTYACHTOB MOATOTOBICHHONW TaOJMUIIbI
OTIBITHBIX JAaHHBIX B XKypHaje JabopaTopHbix padot. OTuer no raboparopHoit paboTe mpeacTaBs-
€TCsl C MOJIHOCThI0 00pabOTaHHBIMHU pPE3y/IbTaTaMU W3MEpPEHHH, rpaduyeckuM maTepuaioMm (mpu
HEO0O0XOMMOCTH), BBIBOJAMU 10 paboTe. 3ammura oT4eTa B OopMe JOKIaaa CTYIACHTA IO BBHIMOJ-
HEHHOM paboTe W OTBETOB Ha BOIIPOCHI MPEIOJIaBaTelisd, pelIeHue 3a/lauM 10 TeMe J1abopaTopHOM
paboTHL.

IIpumep nepeyHsi BONpocoB Npu 3ammTe jJadopatopHoii padorbl Ne 2-1 «Hccnedosa-
Hue ypagnenus bepuynnuy.

1. Kak 3anuceiBaeTcst ypaBHeHHE bepHyIun Uil 3JIEMEHTapHOM CTPYMKHU U JJI IOTOKA pe-
JIbHOM (BSA3KOM) JKUJKOCTH MPU YCTaHOBUBIIEMCS IUUIABHO M3MEHSIoUIeMcs ABMkeHun? Yem oHu
OTIIMYAOTCS?

2. Kak 3anuceiBaercs ypaBHEHUE bepHyIM U 271EMEHTapHOM CTPYMKU HICaIbHOM KUI-
KocTu?

3. Kak 3anuceiBaeTcsi ypaBHeHHEe BepHyu Uis HaopHOTO JBMKEHHS >KMJIKOCTH B TOPH-
30HTAJIbHOM IIWIIMHPUYECKOH TpyOe?

4. Kak nokasbiBaercs Ha rpaduke HarnopHast JMHUS (JIMHUSA TTOJHOM yIebHON SHEPruu) s
UJeanbHOM KUJIKOCTU?

5. Ilouemy n3mepeHHbI€ B Ja00paTOPHOI paboTe CKOPOCTH ¢ OCEBOM CTPYHKU B Pa3TUIHBIX
CeueHUsX 0O0JIbIIE CPETHUX CKOPOCTEH L B TEX Ke CEUEHUIX?
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6. Kak onpenenuts 1aBiieHHE B JIIOOOM CEUCHHH TPYOOIIPOBOA MO MOCTPOCHHON B MacCIIITa-
0e mbe3oMeTpudecKoi iuaun P-P?

7. Kak onpenenuTs CpeAHIO CKOPOCTh V B JIFOOOM CEYEHUH MOTOKAa MO MOCTPOECHHBIM B
MaciiTade HamopHOW U Mbe30METPUUYECKON JTMHUSIM?

8. Ilpu kakux yclIOBUSX JIMHUU TOJIHOM yA€IbHOM sHepruu (HamopHas nuHusi) E-E U nbe-
3oMeTpuueckas JuHus P-P napannenbHbi? UMEroTes 11 Takue yclIoBHs Ha JIa0OpaTOpHOM CTeHe?

9. B uem 3akioyaeTcs reoMeTpU4ECKHil cMbICi ypaBHeHUs bepuymin?

10. B yem 3aknrouaercs puznueckuil cMbIcl ypaBHeHus: bepHymun?

Hepeueub 60NRPOCO6, 6BIHOCUMDBIX HA NPOMENCYMOUHYIO ammecmauuro (3K3aM€H)

Bonpoc

Hayxka «I'mapaBnuka», HCTOpHS pa3BUTHS, COBPEMEHHOE COCTOSIHHE.

OcHoBHbIE (PU3MYECKUE CBOMCTBA KUIKOCTH.

[Tpubopsl A U3MEpeHUs! IIOTHOCTH, YJIEIbHOTO BECA U BSI3KOCTH.

Cunbl 1 HanpsDKEHUS, IEHCTBYIOIINE B KUAKOCTU. [ HapocTaTUuecKoe 1aBJIEHUE U €ro
CBOMCTBA.

JuddepenunanbHble ypaBHEHUS! paBHOBECUS KUAKOCTHU (YpaBHEHUsI Dilepa).

OcHOBHOE ypaBHEHUE TUPOCTATUUECKOTO JABJICHUS.

I'mapocratnueckuit Hanop. [Toka3zathk Ha YepTeEke COCyTa C KUJIKOCTHIO U TbE30METPAMHU
TUPOCTATUYECKUI HAIOP U €r0 COCTaBHBIE YACTH.

[Tse3omeTprueckuil Hamop. IlokasaTe Ha yepTeke cocyaa C )KUIKOCTBIO U MbE30METPAMU
MbE30METPUYECKUI HATIOP K €r0 COCTABHBIEC YACTH.

9. | [lonaTue aGCOMIOTHOTO JAABJICHUS, U30BITOYHOTO JABJICHUS M BakyyMa. VX usmepenue.

N | A RN IE

10. | 3akon Ilackans. [lpuHiun yctpoiicTBa U pacuera T'HIpaBIMYECcKOro Ipecca.

Hcnonp3oBanue 3akoHOB Ilackais 1 cooOLaomuxces Cocy10B B THAPOCTATHUECKUX Ma-
IWHAaX.
12. | Ilpubops! 11 n3MepeHus AaBJICHUS )KUIKOCTH.

11.

Onpenenenre CUibl THIPOCTATHUECKOTO JABJICHUS KUAKOCTU Ha IUIOCKYIO CTeHKY. LleHTp

13.
JTABJICHUSI.

14. | T'uppocTaTuveckuii mapaaokc.

15. HOCTpOCHI/IC OIMIOP Tr’UAPOCTATUICCKOr0 JaBJICHUA JKUJAKOCTHU Ha IIJIOCKHUEC U JIOMAHbIC
CTCHKMH.

16. Omnpenenenre Cuibl THIPOCTATHUECKOTO AABJICHUS )KUJIKOCTH Ha KPUBOJIMHEWHYIO 110-
BEPXHOCTb.

17. Onpenenenre BEpTUKAIbHON COCTABIISIONIEH CHIIbI THAPOCTATUYECKOTO JIABJICHUS Ha
KPHBOJIMHEWHYIO ITOBEPXHOCTH. [locTpoeHue Tena nqaBieHusl.

13, OnpenenerIe TOPU30HTAIIBHON COCTABJIAIONIEH CHJIbI TUAPOCTATUYECKOTO JAaBJICHUS Ha
KPHUBOJIMHCUHYIO ITOBEPXHOCTD.

19. OOBACHUTH ClENYIOIINE MOHATHS: PacXo/l, CPEAHsIS CKOPOCTh, CMOUEHHBIA IEPUMETP,

TUAPABIMYECKUN paanyc. BelBecTH ypaBHEHHE HEPA3PBIBHOCTH JUIsl HOTOKA KUJIKOCTH.
OOBACHUTH CIENYIOIINE OHATHS: YCTAHOBUBILIEECS U HEYCTAaHOBUBIIIEECS JIBUYKEHHE,

20. | TpaeKkTOpHUS U JIMHUS TOKA, HAIIOPHOE M O€3HAMIOPHOE JIBUYKEHUE MIOTOKA, PABHOMEPHOE
JIBHKEHHE ITOTOKA.

BriBecTu ypaBHeHue bepHyinu i aneMeHTapHON CTpyHKH UlealbHON KUAKOCTH U 00b-

21 SICHUTh (PU3HUECKUN U T€OMETPUYECKUIN CMBICI BXOASIIUX B HETO YWICHOB.

2. BBI]iCCTI/I yYpaBHEHUE BGPHyHHH U1 MOTOKA UJIeaIbHOM KUJIKOCTU. OOBSCHUTD PU3nUe-
CKHM ¥ T€OMETPUYECKUI CMBICII BXOSIINX B HETO YJICHOB.

73 BriBectu ypaBHeHue bepHyim 11 HoToka peaabHOM KUAKOCTU U OOBSICHUTDH (pu3mye-

CKHHU U FGOMeTpI/I‘-ICCKI/If/'I CMBICJI BXOAIINX B HET'O YJICHOB.
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OOBICHUTH TEOMETPUUECKUIN M PU3UUECKHUI CMBICT YpaBHEHHS bepHyuIH 1715 TOTOKa pe-

24. AJbHOM XKHUJIKOCTH.
25. | Pexumbl nBrkeHUs )KuAKoCTU. Yucio PeitHonbAca U €ro KpUTHUYECKOE 3HAYCHUE.
26. | Onpenenenue NoTeps Haopa Py HAIOPHOM JABMKEHUH KUIKOCTH B KPYIJIBIX TPyOax.
27, ®opwmyna Japcu. Onpenenenue kodpduimenta A B 3aBUCUMOCTH OT PEKHUMA TBUKCHUS
KHUJKOCTH.
78 ['unpaBnuuecku riajgkue u mepoxoparbie NoBepxHocTH. OT yero 3aBUCUT KO3 duimeHT
"| A B YKa3aHHBIX YCJIOBUSX JIBI)KCHUS )KUAKOCTH B TPYOOIIPOBOJAX.
Ot kakux (PaKkTOPOB M KaK 3aBUCST MMOTEPH IHEPTUH, Kodpduuuent Japcu npu ramuHap-
29. HOM U TP TYpOYJIICHTHOM PEKUME JIBIKECHUSI )KUIKOCTH.
30.| MecTHble COPOTUBIICHUS U MECTHBIE IOTEPH Haropa. [IpuHLIuMI cH0KEHUS TOTEPb.
31.| OmbITHOE ompeAeNeHue MECTHBIX MTOTEPh HAaNopa 1 K03(pPUIIMEHTOB MECTHBIX MOTEPD.
3. OOBACHUTH ClENYIOIIKE MOHATHS: MaJloe OTBEPCTHE, TOHKAsI CTEHKA, CKaTue CTPYyH, MOJI-
HOE C)KaTHe, COBEPILIEHHOE CKaTHe, UHBEPCHsI CTPYH.
BriBectu dopMyny [uist onpeenaeHusi CKOpOCTH UCTEUEHUS KUAKOCTU Yepe3 OTBEPCTUE B
33. | ToHKO# CTeHKEe B aTMOc(depy mpu MOCTOSTHHOM Harope. J[ath moHaTust Ko3ppuimeHToB
CKOPOCTH, CKaTHsl, pacxo/a.
BriBectu dhopmyny [uist onpeeneHus pacxoa UCTEUeHUs! )KUIKOCTH Yepe3 OTBEPCTHE B
34. | ToHKOM CTeHKEe B aTMOc(epy mpu nmocTtossHHOM Harope. J[ath moHaTust ko3P PUIMeHToB
CKOPOCTH, CKaTHsl, pacxoja.
35. | Knaccudukamus HacagkoB. OCOOEHHOCTH UCTEUYCHHS Yepe3 HACAJIKH.
36. | MeToabl u puOOPHI ISt K3MEPEHUS PACX0/1a KUIKOCTH.
37. | l'unpaBnudeckuii ynap B Tpyoax. ®opmyna npodeccopa H.E. XKykosckoro.
33, Bunel runpasnuyeckoro ynapa. OrnpeseneHue MOBbIICHUs JaBICHUS IPU Pa3IMYHbIX BU-
Jax yjaapa.
39. | MeToap!l ipeI0TBpaIieHus: U O0PHOBI C THAPABIMYECKAM yIAPOM.
40. | Knaccuduxkanus TpyoornpoBoIoB.
41. | l'uppaBauyeckuii pacyeT KOPOTKUX TPyOOTIpOBOIOB. THIIBI perraeMbIX 3a1a4.
4 'unpaBnuueckuil pacueT KOPOTKUX TPYOOIIpoBOI0B. BriOOp ceuenuit st coctaBieHuUs
" | ypaBHeHus bepHyim.
43.| Meroauka pacuera KOpOTKOTrO TpyOOIpoBoa.
44.| InuHHbIE TPYOOIIPOBOIBI.
45. | I'mapaBaudeckuil pacuer JJIMHHBIX TpyOOIpoBOAOB. THIBI peniaeMbIX 3a1a4.
46. | TynukoBbie TpyoOIIpoBoibl. OcOOEHHOCTH I'MIPABINYECKOTO pacyera.
47. | O6mas knaccudukaius HacocoB. [IpuHIUTT AEMCTBUSA HACOCOB PA3TMYHBIX KJIACCOB.
48, YCTpoCTBO M MPUHIIUIT IEHCTBUSI IICHTPOOEKHBIX HACOCOB. O0IacTh MX TPUMEHEHHS,
IIYCK B X0/, PETyJUPOBaHKE [10/1a4H, JOCTOMHCTBA U HEJIOCTATKHU.
49. | Yro Takoe Hamop Hacoca? BeiBecTH sKCIuTyaTallmOHHYIO (hOpMYJTy Harmopa Hacoca.
50.| Hamop Hacoca. BeiBog npoekTHo (hopMysibl Harmopa.
51. | Onpenenenune Haropa Hacoca Mo MOKa3aHWsIM TPHOOPOB (IKCILTyaTarnoHHas Gopmyna).
52.| OcHOBHOE ypaBHEHHE padOTHI IEHTPOOEIKHOTO HACOCA.
53 Pa6oune xapakrepuctuku H-Q, N-Q, n-Q nentpobexHbix HacocoB. Kak oHU nosydarorcs
Ha IPAKTHKE?
54 PaboTa nienTpoOexHOTO HAacoca Ha TaHHBIN TPYOONPOBOA. XapaKTepUCTUKa TpyOOIIpoBo-
" | ma u ee moctpoenue. Paboyas Touka.
55. | Kak momo6parh Hacoc 1Mo pabovnM XapakTepUCTUKAM?
56, [TapannensHas u mocaeaoBaTebHas padoTa EHTPOOESIKHBIX HACOCOB Ha 00IIMiA TPyOO-
IIPOBOJ.
57. | llepecuer paboueit xapakrepuctuku H-Q 1ieHTpoOexHOTO Hacoca Ha HOBYIO YaCTOTY
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BpaleHusl.
CxeMbI cucteM BOJOCHAOKEHHUS ¢ 3a00pOM BOJIBI M3 TTIOBEPXHOCTHOTO M MOI36MHOTO BO-

>8. TOUCTOYHUKOB. OCHOBHEBIE DIIEMEHTEI CXEMBI.

59, CxeMBbI cUCTEM BOJIOCHAOXKEHHS ¢ 3200pOM BOJIBI M3 TIOBEPXHOCTHOTO BOJOHUCTOYHHUKA.
OCHOBHBIE DJIEMEHTEI CXEMBIL.

60. CyrouHas ¥ yacoBasi HGpaBHOMEPHOCTh BOJONIOTpeOIeHus. Onpe/ieieHne pacyeTHOTO

(MUKOBOT0) pacxoja.

6l. [1pon3BOIMTENBHOCT M HAIOP BOAOIPOBOJHONM HACOCHOM CTAHIIMM.

62. Onpenenenrne eMKOCTH 0aka BOJOHAIIOPHOM OalTHH.

63. | OnpeerneHne BHICOTH BOIOHATIOPHOIT GAIIHH.

64. OpaudT, cXeMa ¥ MPUHIINI ISHCTBHSL.
65. | [TneBMaTH4eckasi BOJONOIbEMHAS YCTAaHOBKA. CXeMa U MPUHIIUIT IEHCTBHUS.

66. | BonoctpyitHas BogonorpeMHas ycTaHoBKa. CxeMa v MPUHIIATL JIEHCTBHSL.

67. | TpeboBanusi, mpeabsIBIsiEMbIe K KAUeCTBY MUTHEBOU BOJIBI.

68. | CriocoObl ynydilieHuss Ka4ecTBa BOJBI.

69. | TexHonorudeckue cXeMbl OUUCTKH BOJbI

[IpuroaHoCTh UCTOYHHMKA BOJIOCHAOKEHHUS OIIPENIENISIETCs CIe1YIOIIMMHI OCHOBHBIMU Tpe-
70.| 6oBanusmMu. CaHuTapHasi OXpaHa UCTOYHUKOB BOIOCHA0XKEHUS ¥ BOJOIIPOBOIHBIX CO-
OpPYKEHMH.

6.2. Onucanme nmokasaresjel 1 KpUTepueB KOHTPOJIS yCIIEBA€MOCTH, ONIMCAHNE
IIKAJI OlleHUBAHHUA

Onenka Tekyiield paboThl U IPOMEXKYTOUHBIM KOHTPOJIb 3HAHUN CTYJIEHTOB OCYILECTBIISET-
Csl Ha OCHOBE TPAJULIMOHHON CUCTEMBI KOHTPOJIA M OLICHKM YCIEBAEMOCTH. TpaaullMOHHAs CHCTE-
Ma KOHTPOJIS M OLICHKH yCIIEBAEMOCTH CTYJIEHTOB IIPEACTAaBICHA KPUTEPUSAMHU BBICTABIICHHS OLIEHOK
«HEYIOBIETBOPUTENIBHO», «YAOBIECTBOPUTEIBHOY, «XOPOLIO» U «OTIHYHON.

Tabnuia 7
Kputepuu oneHnBaHusi 3a1UTHI J1a00PATOPHBIX padoT
Ounenka Kputepuu onennBaHusi
CTYJEHT MPEJCTABUII OTYET MO BBHIMIOJHEHHON JIaDOpaTOpHOU padoTe,
«3a4eT» MIPABWJIBHO OTBETHJI HA KOHTPOJIBHBIE BOTIPOCHI, PELIWIT 33/1a4y 110 TeMe

71a00paTOPHON PaObOTHI.
CTYJIEHT MPEJCTABWI OTYET MO BBHIMIOJHEHHON JIaDOpaTOpHOU padoTe,
«He3a4yeT» HE OTBETHJI HAa KOHTPOJIBHBIC BOIIPOCHI MM HE PEIIWII 3a/1a4y 10 TeMe
71a00paTOPHOM pabOTHI.

KonTponbnas paborta («K») cocrouT U3 6 pazHOBapHaHTHBIX 3aJad [0 TEMaM H3y4aemoro
KypCa AUCHHUIIJIMHBI <<FI/II[paBJ'II/IKa)) nmpeamnojararommx BbIIIOJTHCHUC TUAPABIMYCCKHUX PaCyCTOB,
IMOCTPOCHUE THUAPABINYCCKUX CXCM, Fpaq)HKOB HJIN JuarpamMmm. CTYJICHTBI CaMOCTOSATCIBHO
BBINOJIHAIOT «K» ¥ IpeacTaBisiioT ee B pyKOIIMCHOM WJIM [€4aTHOM BH/JIE Ha JucTax Gpopmara A4.
«K» He Mmoxer ObITh NpHUHATA U MOIEKHUT J0palOTKEe B Cilydae: OTCYTCTBUS HEOOXOIMMOIO
rpadu4ecKoro mMarepuaia Wik OTCYTCTBHE B IpaMUecKOM MaTepuayie HEOOXOAMMBIX 00O3HAYCHMIA
(cumbl, JaBNICHMSI, PACCTOSHUS, TUIOIIAAN | T.1.), UCTIOB3YEMBIX B PacueTe; HEKOPPEKTHOM 00paboTKH
pe3ynabTaToB pacyeroB. Breimomuenne «K» sBisseTcss 00s3aTelIbHBIM AJIEMEHTOM, BIHSIIOIIAM Ha
JIOIYCK, K C/1a4e 9K3aMeHa 10 TUCLUILTUHE.
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Tabnuua 8
Kpurtepuu oueHuBanus pacyetHo-rpaguyeckoi padorbl

Ouenka Kpurepun oneHnBaHus
CTYyIEHT CaMOCTOSITETbHO W B TIOJHOM oObeme BbimoHWI PI'P,
«3a4er» JIOTUYHO, IOCIEA0BATENbHO W apryMEHTUPOBAHO W3JI0KUJ pEIIECHUE
3a/1a4.
«He3a4yer» CTYJICHT HE B MOJHOM 00Bbeme BbimosHui PI'P.

[Ipu nosrydeHny HEYTOBIETBOPUTEIBHON OLIEHKH 110 «K», OHa MOJUIeKUT UCTIPABIICHUIO U
ITIOBTOPHOM claye.

Kpurtepuu oneHnBaHusi NpOMe:KyTOYHOTO KOHTPOJIS:

K »sk3ameHy nomyckaercsi CTYIEHT, IMOJIHOCTHIO BBIIOJHHUBIIMA BCE BHJAbI Y4eOHOU H
CaMOCTOSITENIbHOM pabOThl U CAABIIMM OTUETHBIE MaTepUaIbl.

DK3aMeH NpPOBOAUTCA B YCTHOH ¢opMme, B BHUAE [JOKJIaJa CTYAEHTa [0 KaxaAOMy
HK3aMEHALIMOHHOMY BOIIPOCY C NPEICTaBICHMEM Ha JHCT€ OTBETa: YypaBHEHUH, Qopmyi,
pacueTHBIX CXeM, TpaduMKOB U T.Il. U OTBETOB (€ciu MOTpedyercs) Ha JOMOJIHUTEIbHBIE BOIIPOCHI
IIPEIOo1aBaTes.

KauecTBO  OCBOEHHS ~ IUCUUIUIMHBI, YPOBEHb  C(QOPMUPOBAHHOCTH  3asBJICHHBIX
KOMIIETEHIMI, 3HAHUS U YMEHHUS CTYJEHTa OILICHUBAIOTCS B COOTBETCTBHU C TPaJAULIMOHHOM
TEXHOJIOTHEH.

Kpurtepuu ouennBanusi pe3yJbTaToOB 00y4eHHUs
Tabnuna 8

Ouenka Kpurtepuu onennBanus

OLICHKY «OTJIMYHO» 3aCIy)KUBAET CTYJAEHT, OCBOMBIINI 3HAHUs, YME-

HUSI, KOMIIETCHITUN U TEOPETUIECKUI MaTepurai 6e3 mpoOesoB; BhIMOJ-

HUBILIUH BCE 33JaHUsL, IPEYCMOTPEHHbIE YU€OHBIM IJIAHOM Ha BBICO-

KOM Ka4eCTBEHHOM YpPOBHE; IPAKTHUUECKHE HAaBbIKU IPO(EeCCHOHAIbHO-

ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KommnereHuuu, 3akperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHE — BbICOKMIA.

OLICHKY «XOPOLI0» 3aCIyKUBAET CTYJEHT, IPAKTUYECKH IOJHOCTHIO OC-

CpenHuii ypoBeHb | BOMBILUN 3HAHUS, YMEHUSI, KOMIIETEHIIUU 1 TEOPETUUYECKUI MaTepual,

«4» y4eOHbIC 3a/1aHUsI HE OLIEHEHB MaKCUMaJIbHBIM YHCIIOM 0aJlioB, B OC-

(xoporo) HOBHOM C(HOPMUPOBAI MPAKTHUECKUE HABBIKH.

KommnereHuuu, 3akperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHE — XOPOLIM (CpeIHuii).

OLICHKY «Y/AOBJICTBOPHUTENbHO» 3aCIyKUBAECT CTYJAEHT, YACTUYHO C

npoOenaMu OCBOMBILNN 3HAHUS, YMEHUS, KOMIIETEHLIUN U TEOpeTHYEe-

CKUI MaTepuas, MHOTHE y4yeOHbIe 3aaHusl TMOO HE BBIMOIHUII, TNOO

OHH OLIEHEHBI YHCIIOM OaJIJIOB OJM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE

MPaKTUYECKUE HaBBIKU HE CPOPMUPOBAHBI.

KommnereHuuu, 3akperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHE — 10CTATOYHBIIA.

MuHUMaNbHbIA | OLICHKY «HEYAOBJIETBOPUTEIHLHO» 3aCIY)KHBAET CTY/AECHT, HE OCBOUBIIUMN
YPOBEHb «2» (HE- | 3HAHUS, YMEHHsI, KOMIICTCHIINH ¥ TEOPETUYCCKUN Marepual, ydeOHbIe
YAOBJIETBOPU- 3aJlaHUs HE BBINOJIHUJI, IPAKTUYECKHE HABBIKK HE COPMUPOBAHBI.

TEJIBHHO) KoMnereHnuum, 3akperui€éHHbIE 32 JUCHUIIIMHOMN, He C()OPMHPOBAHBI.

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

[Toporossiii ypo-
BeHb «3» (ymoBiie-
TBOPHUTEIIBHO)
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7. YueOHO-MeTOAN4YeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIIIMHBI

7.1 OcHoBHAas JuTepaTypa

1. T'unpasnuka: Yueonuk / A.Il. Ucaes, H.I'. KoxxeBuukoBa, A.B. Emun — M.: HUL[ UH-
®PA-M, 2015.-420c.

2. KoxesuukoBa H.I'., Torynosa H.I1.,, Emmun A.B., llleekyn H.A., KpuBuanckuii B.®D.
[IpakTukym no ruapasiuke: Yuebnoe nocooue M.: HULl UHOPA-M, 2014. — 428 c.

3. T'uppaBnuka u ruapaBiauyeckue MamuHbl. JlabopaTopHblil mpakTUKyMmM: YueOGHOe
nocoobue. / H.I'. KoxxesuukoBa, A.B. Emun, H.A. llleskyn, A.B. dpansiii, B.A. [lleBkyH, A.A.
Hemm6an, b.T. bexumens - CII0.: U3narensctBo «Jlaub», 2016. - 352 c.: wn. - Pexum nmocryma
https://e.lanbook.com/reader/book/76272/#1

4. MexaHuKa XHIKOCTH U raza: yueonoe mocooue / H.I'. Koxxesaukona, H.A. llleBkyH, A.B.
Hpansiii / ®TBOY BO PTAY-MCXA umenu K. A. Tumupszesa. — M.: OOO «Meranosmcy, 2021.
—161.

7.2 lonoiHUTEIBHAS JIUTEpaTypa

1. XKyp6a M.I"., Coxonos JI.H., 'oBoposa K.M. Bonocuabxenue. [IpoekrupoBanue cuctem
u coopyxeHuid. YueOHoe nocodue. T.1. — M.: U3narensctBo ACB, 2003. — 288 c.

2. XKyp6a M.T"., Coxonos JI.U., 'oBoposa K.M. Bonocuabxenue. [IpoektupoBanue cucreM
U coopyxeHuid. YueOHoe nocodue. T.2. — M.: UznarensctBo ACB, 2004. — 494 c.

3. Kypb6a M.I"., Cokonos JI.W., ['oBopoBa K.M. Bonocnabxenue. [IpoekrupoBanue cuctem
u coopyxeHuid. YueOHoe nocodue. T.3. — M.: UznarensctBo ACB, 2004. — 256 c.

4. Kanexkun A. A. ['mapaBinvka U THAPABIWYECKUE MAIIMHBL: Y4eOHoe mocobue. — M.: Mup,
2005.-512c.

5. OpnoB B.A., Ksutka JI.A. Bogocna6xenue: YueOnuk. — U.: UTHOPA-M, 2015. — 443 c.

6. IleseneB ®.A., llleene A.®. Tabmuipl 1715 THAPABINYECKOTO pacyeTa BOJIOMPOBOI-
HbIX Tpy0: CnpaBouyHoe nocobue. 9-e uza. — M.: OO0 «bACET», 2007. —336 c.

7.3 HopmaTHBHBIEC IPABOBbIC AKTHI

1. TOCT 2.704-2011 Enunas cuctema KOHCTPYKTOPCKOW okyMeHTauuu. [IpaBuia BbIIo-
HEHUSI THAPABINYECKAX U THEBMATUYCCKUX CXEM.

2. CIT 31.13330.2012 «CHulI 2.04.02-84*. Bonocua0xenue. HapyxHble ceTH U coopyxe-
HUS.

3. TOCT P 51232-98 «Bona nutbeBast. O0mue TpeOoBaHUs K OpraHu3aluyd MeTo/laM KOH-
TPOJISl KAUECTBAY.

4. CanlluH 1.2.3685-21 «l'urueHuveckre HOPMATHUBBI U TpeOOBaHUS K 00ECHEUECHUIO
6e30macHOCTH U (W1K) 6€3BPEIHOCTHU ISl YesloBeKa (DaKTOPOB Cpe/ibl OOUTaHUS

7.4 MeToguvecKue yKa3aHHsl, pEKOMEHAAUMH U APyrue MaTepuajbl K
3aHATUAM

1. KoxxeBuukoBa H.I'. 'mapocTtaruka: meronumdeckue ykazanusi / H.I'. KoxxeBHukoBa, A.B.
Emwmn, H.A. llleBkyn, A. B. [panbiii ; Poccuiickuii rocy1apCTBEHHbIM arpapHblii YHUBEPCUTET —
MCXA umenu K. A. TumupsizeBa. — Mocksa : PTAY-MCXAuwme-uu K. A. Tumupszesa, 2018. —
84 c.— TekcT : 21eKTPOHHBIH.

2. KoxesnukoBa H.I'. I'maponunamuka : npaktukym/ H.I'. KoxeBnukoBa, A.B. Emun,
H.A. IlesBkyn[u nap.] ; Poccuiickuii rocymapcTBeHHbIN arpapHbiii yHHUBepcuteT -MCXA nmenu
K.A. TumupszeBa. - MockBa: PTAY-MCXA umenu K.A. Tumupszesa, 2019. —154 c.—Tekcer :
anextpornsiid. DOI: 10.34677/2019.049
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3. KoxeBuukoBa H.I'., Emun A.B., lleskyn H.A. u np. I'mapaBinuka, ruipoMaiiuHel U
CeJIbCKOXO035icTBEHHOE BojocHaOkeHnue Yacts 3. ['mppaBnuueckue mamunel: [Ipaktukym / H.I'.
KoxxesnukoBa, A.B. Emn, H.A. IlleBkyH, A.B. dpansiii. M.: U3a-Bo PTAY-MCXA, 2016. 82 c.

4. KoxxesnukoBa H.I'., Emun A.B., lllekyn H.A., pansiii A.B. Xypuan nabopatopHbix
pabot no mucuuminHaMm «l uapasnukay, «['uapaBiauka v TUIpaBIdYecKue MauHb», «[ uaporaso-
nuHamukay U «Bomocnabxenue» / Koxxesuukosa H.I'., Emun A.B., llleBkyn H.A., JIpansrit A.B. —
M.: OO0 «YML] «Tpuana», 2021. — 44 c.

5. UcaeB A.Il., KoxxeBaukoBa H.I'., Emmna A.B. u ap. Hacocsr: Meroaudeckoe nmocobue. —
M.: MI'AY, 2008 r. — 80 c.

8. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CEeTH
«/HTEepHET?», HEOOXOAMMBIX /IVIs1 OCBOCHUSI AMCIUTIIMHBI (MOIYJIs1)

1. http://www.agrovodcom.ru OOO «ArpoBoakOoM» OGUIUANBHBINA JIUiIep KpPyMHEHIINX
MIPOU3BOIUTENIEH HACOCHOTO 000pyIoBanus Poccuut (OTKPBITBIN TOCTYI).

2. http://library.timacad.ru DnexkrponHo-6udnuoreunas cucrema [{IHb umenn H.M. XKenes-
HoBa ®I'bOY BO PTAY-MCXA nmenu K.A. TumupsizeBa (OTKpbITBIHM JOCTYII).

3. http://rucont.ru DnekTpoHHO-6MOIMOTEUHAs cucTeMa «HarnnonansHbIN 1TH(POBOI pecypc
PYKOHT» (OTKpBITHI 10CTYII).

4. http://www.techgidravlika.ru MudbopmanmonHo-cipaBoyHasi cucrteMa (OTKpPBITHIA J0C-

TYI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANUMOHHBIX CIIPABOYHBIX

CUCTEM
Tabnuma 9
IlepeyeHb MPOrpaMMHOro odecne4eHus
Ne Ha"MeHOBaH"e,, HanmenoBanue Tun T'ox
pa3aeJia yueOHOM ABTOp
n/n NporpamMmbl NporpamMmbl pa3padoTKu
AMCUUIIMHBI (MOYJIAA)
Paznen 1 «'mapaBnukay
Paznen 2 «['mapaBnuue-
CKU€ MaIIHHBI .
1 |Pazgen 3 «l'mmpaBnuue-| Microsoft Office 365 Ocpcnriid na- Microsoft 2021
CKHUE€ MaIllHHEI et
Pasgen 4 «BopgocHa0-
JKEHUE)

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IJIsI
OCyILeCTBJIEHHSI 00Pa30BaTEJIbLHOIO MPOoUEcca N0 JUCHUILIMHE (MOYJII0)

Tabnuua 10
Ceenenus 00 00ecne4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0MHeTaMH, 1a00paTOPpUAMHU

HaumeHnoBaHMe cnienMaJbHbIX MOMeIe-

HMI U IOMelleHUil VI caMocTosITelb- | OCHAIIEHHOCTDH CNenualbHbIX IOMelleHHil U 1o~
HOM pa6oTsI (Ne yueOHOro Kopmyca, Ne MellleHUH IS CAMOCTOSITe/ILHOI PadoThI
ayJAUTOPUH)

1 2

1.Oxkpan ClassicLyra (MuB.Ne 410134000001609)
23 xopmyc, 7 aynatopus 2. IIpoextop BenQMX711 (MuB. Ne
410134000001611)
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3. Jlocka HacTeHHas 3-3JeMEHTHAs
(MuB. Ne 210136000005980)

1. Crenn rupaBiInyecKuil yHUBEpCabHBIH J1abopa-
topubiil I'VJIC-1 (MuB.Ne 210134000002961)

2. CTeH ruipaBInYeCcKuil yHUBEpCallbHBIH J1abopa-
topublil 'VJIC-2 “T'uapocraruka”

(MuB.Ne 210134000002962)

3. Crenyp 1ab0paTOPHBIN 1O UCCIICIOBAHUIO PAOOTHI
IMHEBMATUYECKOW BOJONOIbEMHOM YCTAaHOBKH
(MuB.Ne 210134000002963)

4. Manomerp MT2C-712M1-1-0-10 (Uus.
Ne210134000002454)

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

5. Maxker I'CT (MuB.Ne 410134000001760)

6. Cucrema TpyOOTIPOBOJIOB HA CTAHUHE C TUIPOCM-
kocthio (MuB.Ne 210134000002785)

7. JlaTunk pacxoja ¢ MHAMKALUEH 1apaMeTpoB
(MuB.Ne210134000002783)

8. JlaTuuk naBiaeHus —2 IIT.
(MuB.Ne210134000002782; 210134000002781).

9. lllkad cucreMpl ynpapieHus: ¢ UHAUKATOPaAMH
(MuB.Ne210134000002784).

10. LlenTpoOexHBIE HACOCHI —2IIT.

(MuB. Ne 210134000002779; 210134000002780)

23 kopiyc, 7a mabopaTopus

lenTpanpHas HaydHasi OMOIMOTEKAa UMEHHU
H.N. XKenesnosa PI'AY-MCXA wumenu
K.A. TumupszeBa, Bximoudaromas 9 uu-
TaJbHBIX 3aJI0B (B TOM YHCIIE€ 5 KOMIIbIOTE-
PU3UPOBAHHBIX),  OPraHU30BAHHBIX IO
MPUHIMIY OTKPBITOIO JOCTyla U OCHa-
meHHbix WI-FI, MaTepHeT-nocrynom.

Oobmexutre Ne 4, No 5 u Ne 11, xomHara
JUTSI CAMOTIOITOTOBKH.

11. MeToanyeckue peKOMeHIAlMU 00y4aI0IMMCS 110 OCBOCHUIO M CIIUTIIMHbI

[Tocemienre NEKUMOHHBIX 3aHATUHN SIBIISETCA 00s3aTeNbHBIM. [IpomnylieHHbIN JTeKIMOHHBII
MaTepuai He00X0AMMO 3aKOHCIIEKTUPOBATh U IPEJOCTABUTD JIEKTOPY /Il OTPAOOTKH.

[Ipu npoBeneHnu 1ab0paTOPHBIX PabOT CTYAEHT AOHKEH UMETh CBOW MEPCOHAIBHBIN Kyp-
HaJl /17151 BBIIOJIHEHUS J1a00paTOPHBIX padOT, KOTOPHIN OH 0(popMIISET B OTAEIBHOM TeTpaau Uil Ha
muctax ¢opmara A4 B COOTBETCTBUU C YCTaHOBIEHHOW (opmoil. Hamuume omHoro xypHaia Ha
IBYX U 00Jiee CTYJIEHTOB MPU BBINOJIHEHUU J1a00paTOpHOI pabOThl HEJOMYCTUMO.

[lepen HawasioM KOHKPETHOW J1aOOpaTOpHOM PabOTHI CTYACHT JOJDKEH CaMOCTOSTEIBHO
YSICHUTB: COJIEpKaHue paboThl, MOCIEI0BATENbHOCTD BBIMOJIHEHNUS HAOJI0JIEHUN U U3MEPEHUH, Me-
TOAUKY 00pabOTKU IKCHEPUMEHTAIbHBIX JaHHBIX. OOIIMe cBeleHusl 0 TeMaM J1abopaTOPHBIX pa-
00T TIPEACTABJICHBI B METOIMYECKUX YKA3aHUSIX K MPOBEACHHIO JIA0OPATOPHBIX paboT. [Ipomymien-
HbI€ JIabopaTOpHbIE pabOTHI MOJIEKAT OTPAOOTKE B COOTBETCTBHU C rpapuKOM O0TpabOTOK, COCTaB-
JIIEMBIM 3 JIBE€ HEZeNu J0 KOHIla yueOHOTo ceMecTpa.

[Ipu m3ydyeHuu Kypca AUCHUIUIMHBI 0CO00€ BHUMAaHHUE CIEIYET YIEIUTh CIEIYIOIIUM BO-
IIpocaM: OCHOBHOE YpaBHEHME I'MAPOCTATUKH, CUJIbI IaBJICHUS Ha IJIOCKHE U KPUBOJIMHEWHBIE IO-
BEPXHOCTH, ypaBHeHHE bepHymin, nmotepu Hamopa, UCTEUEHHE >KMJIKOCTU 4Yepe3 OTBEPCTHS U Ha-
CaJIKi, TUAPABIMYECKUN yJap, OCHOBHBIE MOKa3aTeau padOThl HACOCOB, pabOuyMe XapaKTEPUCTHK
HACOCOB, XapaKTepUCTUKA TPYOOIIpOBO/Ia, MapaielibHas U ocie0BaTeIbHast paboTa HacOCOB.
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Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI

CryneHT, NpOIyCTUBIIUN JIEKIIMOHHOE 3aHATHE, 0053aH CaMOCTOSATEJIBHO IpopadoTaTh
MPONYIIEHHYIO TeMY (pa3Jielt), MPeI0CTaBUTh MPENOaBaTeII0 KOHCIIEKT MPOITYIICHHON JIEKIIUU H
OTBETHUTH B yCTOH (popMe Ha BOTIPOCHI 3a/1aBAEMbI€ IPETIOAaBATEIIEM TI0 TEME JICKIINH.

[Iponymennsie nabopaTopHbie pabOTHI OTPA0ATHIBAIOTCS B KOHIIE CEMECTPa B COOTBETCTBHE
C ycTaHOBJEHHBIM Kadenpoiu rpaduxom orpaboTtok. Ilepen orpaboTkoii sabopaTopHO pabOTHI
CTY/ICHT CaMOCTOSITETILHO M3Y4aeT TEOPETHUECKUI MaTeprall o TeMe paboThl, MOPSAOK €€ IPOBe-
ACHUA U MCTOJUKY 06pa60T1<1/1 OIIBITHBIX HJAaHHBIX. I[aHHI:Ie IMOJIYYCHHBIC ITPU BBIIIOJIHCHHUU IIPOITY-
IIEHHOHW JabopaTOpHON pabOTHI 3aHOCHT B 3apaHee MOATOTOBJICHHBIM oTueT. [locne oOpaboTku
OTIBITHBIX JAHHBIX 0()OPMIIEHHBIN JTOJKHBIM 00pa3oM OTUET O BBINOJIHEHUU J1JAOOPATOPHON pabOThI
MPEOCTABIISIETCS BEAYIIEMY TPENOIaBATEIIO IS 3aIIUTHL

12. MeToanyeckne peKOMEHIANMH NPENOAABATEIAM 110 OPraHNU3ALHMU 00yYeHUs
10 JUCHMILINHE

Hawnnyumeit popmoit opranuzanuu o0ydenust qucuuiuinae «[uapasnukay npeacrabisiercs
TaKas, IpU KOTOPOU Bce BUJIbI YU€OHBIX 3aHATUN (JIeKIus, 1a00paTOpHbIe 3aHATUS) 00pa3yIoT eu-
HBIW B3aMMOCBSI3aHHBIN y4eOHBIN Tporiecc. [ JTaBHBIM 3BE€HOM 3TOTO TpOllecca SIBISIOTCS JICKIUH,
Ha KOTOPBIX HaJaraercs OCHOBHOE COJEP/KAHME Kypca U JaeTCs Hay4dHasi U METOINYECKas YCTaHOB-
Ka B U3yYEHUH MPENOJaBAEMON TUCUMIUIAHEL. [Ipy ycI0BHHM CBOEBPEMEHHOIO 3aKPEIUICHUS JIEKIU-
OHHOI'0 MaTepHalla Ha TPYIIIOBBIX 3aHATHUAX U B IPOLECCE BBIIOJHEHMS JOMAIIHUX 33JaHUN CTY-
JIEHTHI SIBIISIOTCS HA OYEPEIHBIE JIEKIUU JOCTATOYHO MOATOTOBICHHBIMH JUIS UX IIPOCIYIUINBAHUS U
YCBOCHHUS.

Bo Bpems nekuuii JeMOHCTpanMs CIAaUJ0B WM NPE3EHTAUUMN SABIAETCSA IPEIIIOYTUTEIIBHEE.
[IpumeHenue ciaifioB U npe3eHTauuil TpedyeT TIaTeabHOW paboThl, IO METOAUYECKOMY olecre-
YEHUIO TaKUX 3aHATHI: 0TOOp HE0OXOIUMBIX (parMeHTOB (UIBMOB U CIAiiI0B, 0JA00P MILTIOCT-
pauuii U 4epTeKen, ITPOBEPKa Ka4yeCTBA UX JIEMOHCTpALMH, 3aTPAaYMBAEMOI0 BPEMEHS U T. 1.

IIpoBenenue JadopaTopHBIX PadoOT SIBISICTCS OJMHUM W3 BAXHEUIITUX DJIEMEHTOB 3aKpETI-
JIEHUS IPOMAEHHOT0 MaTepuaa, a Takke MPHUOOPETEHUs IPAKTUUECKUX HABBIKOB CTYJICHTaMH.

[Iporpammy paspaGorana:

; i T? /
AL S

Koxesuukosa H.I'., k.1.H., ToLEeHT

(MoAMHCH)
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PELIEH3USA
Ha padouyro nporpammy aucuuiuinabl «b1.0.12 I'uapaBauka»
OIIOII BO no nanpasjieHuio 35.03.06 ArponHkeHepus
HANPABJIECHHOCTH:
JIEKTPO00OpPYy10BaAHNE U IJIEKTPOTEXHOJIOTHH

Crymkunout Haranbeit AnmekceeBHOH, 3aB.kadenpoit «INEKTPOCHAOKEHUE M DIIEKTPOTEX-
HUKa nMeHHu akanemuka M.A.byn3ko» MHctutyra mexanuku U sHepretuku uM. B.IL I'opsuxuna
PTAY-MCXA um. K.A. TumupsizeBa, K.T.H., IOIEHTOM (J1ajiee 10 TEKCTY PELIeH3EHT), IPOBEcHA
penieH3ust pabouei nmporpaMMbl TUCHUTIIUHBL «[ uapaBiukay no HanpasiaeHuto 35.03.06 Arpoun-
KEHEepHUs HaIlPaBJIEHHOCTb — DJIEKTPOOOOPYAOBAHUE U INEKTPOTEXHOJOTUN (KBadu(UKalus BbI-
MycKHUKa — OakanaBp) paspadboranHoir B DI'BOY BO «Poccuiickuii rocyiapcTBEeHHBINA arpapHbIil
yauBepcureT — MCXA umenu K.A. TumupsizeBa», Ha xadenpe «TemnoTexHuka, ruapaBiIvka U
sHeproobecneueHne npennpusatuii (paspadorunk — KokeBuukoBa H.I'., 3aB.xadenpoit, k.T.H., 10-
LICHT).

PaccMoTpeB npencTaBiieHHbIE HA PELIEH3UI0 MaTepUabl, PELEH3EHT MPUILIET K CAEAYIOIINM
BBIBOJIAM:

1. IlpeapsBrienHas pabouasi mporpamma AMCUMIUIMHBL «[ WapaBiivka» (Jlanee Mo TEKCTY
[Iporpamma) coomsemcmeyem tpedboBanusam ®I'OC BO mno nanpanenuto 35.03.06 ArpounxeHe-
pHS HAIIPABJIEHHOCTb — DJIEKTPOOOOPYJ0BaHHE U 3IeKTpoTexHoIoruu. [Iporpamma codeporcum Bce
OCHOBHBIE pa3JieNbl, coomeemcmeyem TpeOOBaHUSIM K HOPMATUBHO-METOJUYECKUM JIOKyMEHTaM.

2. TlpencraBnennas B [Iporpamme akmyanbnocms yaeOHON NUCIMIUIMHBI B PaMKax peain-
3auuu OIIOII BO ne noonescum comnenuro — nUCUMIIIMHA OTHOCUTCS K 00s3aT€IbHON YacTU JIHC-
IUIUTMH y4eOHoro 1ukia — b1.

3. Ilpencrasnennsie B llporpamme uenu AUCUUILIMHBL coomeemcmeyiom TPeOOBAHUSIM
®I'OC BO nanpasnenus 35.03.06 ArponHkeHepHs HAIPABICHHOCTIM — DJIEKTPOOOOPYI0BaHUE U
AJIEKTPOTEXHOJIOTUH.

4. B cootBerctBuM ¢ IIporpammoii 3a aucuumiuHon «l uapaBiauka» 3aKperuieHbl CIelylo-
e KOMIETCHIINH (MHAUKATOPhl HocTkenust kommnereHiun): YK-2 (YK-2.1, YK-2.3), OIK-1 (OIlK-
1.2, OIK-1.3), OIIK-5 (OI1K-5.1, OIIK-5.2). Jucummummna «['mapaBnuka» u npencraBieHHas [Iporpam-
Ma cnocobHna peanuzosams UX B 00bSABIECHHBIX TpeOOBaHUAX. Pe3yiomamul 00yuenus, npeacTas-
neHHsle B [Iporpamme B KaTeropusix 3HaTh, YMETb, BIAaJETh coomeemcmeyiom crenuduke u co-
NEepKAHUIO AUCLUILTUHBL U QeMOHCIMPUDYION 803MOICHOCHb TIOTYUYEHUS 3asIBICHHBIX PE3YIbTaTOB.

5. Obwmas Tpyro€MKOCTh TUCHUILUIMHBI «[ HapaBnuka» cocTaBiseT 3 3a4€THBIX €IUHUIIBI
(108 gac.).

6. Mudopmanus o B3aMMOCBSA3H W3Y4aeMbIX AUCLHUILIMH U BONPOCAM MCKIIOYEHHS TyOJn-
pOBaHUs B COACPKAHUU ITUCIUIUIMH coomgeemcmeyem NEUCTBUTENbHOCTU. Jucuuminaa «l napas-
nuKa» B3auMocBsizana ¢ Apyrumu auctuuimHamu OITOIT BO u Yye6Horo niuana mo HampaBJjeHUIO
35.03.06 ArpouH)keHepHsl HaNpaBIE€HHOCTb — OJEKTPOOOOPYIOBAHHUE U AIIEKTPOTEXHOJIOTMH U
BO3MOXHOCTb AyOJUPOBAHUS B COAECPKAHUM OTCYTCTBYET.

7. IlpencraBnennas I[IporpamMma mpeamosiaracT MCHOJIB30BAHUE COBPEMEHHBIX 0Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3yEeMbIe TP pPeaIu3alluy PAa3IMYHBIX BUIOB yueOHOH paboThl. Pop-
MbI 00pa30BaTEIbHBIX TEXHOJIOTUN_coomeemcmayiom Cieu(pUKe TUCHUTITHHBIL.

8. Ilporpamma aucummiauHbl « uapaBiIuKa» MpeAnojaraeT 3aHATUS B HHTEPAKTUBHON
dbopwme.

9. Buppl, conepxaHue U TPyILOEMKOCTb CaMOCTOSITEIbHON pabOThl CTYyJE€HTOB, IPEICTaB-
nenHsle B IIporpamme, coomeemcmsyrom TpeOOBaHMSIM K MOATOTOBKE BBITYCKHHUKOB, COJEpKa-
muMces Bo ®I'OC BO nampasnenus 35.03.06 ArpoumxeHepusi HalpaBJI€HHOCTh — DIEKTPOoOOPY-
JIOBaHHE U AJIEKTPOTEXHOJIOTUU.

10. [IpencraBnennsle u onucanHbie B [IporpamMmme Gpopmbl mexyuyert OLIEHKU 3HAaHUH, coom-
semcmeyiom cnelupuKe JUCUMUILIUHBL U TPEOOBaHUSIM K BBIITYCKHUKAM.

11. ®opma MpOMEKYTOUHOIO KOHTPOJIS 3HAHUM CTYIEHTOB, MpexycMoTpeHHas lIporpam-
MOi1, ocyiecTBisieTcs B (hopMe dK3aMeHa, UTO coomeemcmeayen CTaTycy TUCHUIUIMHDI, KaK TUCIH-
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ITMHBI 00s13aTenbHOM yacTu yaeOHoro mukia — b1 ®I'OC BO nanpasnenus 35.03.06 Arpounke-
HEepHsl HAIPaBJICHHOCTh — DJIEKTPOOOOPYIOBAHUE U SJIEKTPOTEXHOJIOT U U.

12. ®opMbl OLICHKU 3HAHUH, NpeacTaBiIeHHbIe B [IporpamMmme, coomeemcemeyiom crneuu-
¢uKe TUCUUIUINHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

13. YuebHO-MeTOIMYeCKOe OOecriedeHNe AUCIUIIINHBI MPEICTABIICHO: OCHOBHOMW JUTEpa-
Typo# — 4 uctouHuka (6a30Bblii yUeOHHK), TOTIOJHUTENBHON IUTEpaTypoil — 6 HaumeHoBaHui, VH-
TepHeT-pecypchl — 4 uctouHuka u coomeemcmsyem tpedoBanusM ®I'OC nampasnenus 35.03.06
ArpouH)XeHepusl HapaBJICHHOCTh — DJIEKTPOOOOPYAOBAHHUE U AIEKTPOTEXHOJIOTUH.

14. MarepuaabHO-TEXHUUECKOE OOECTICUCHHE JUCUHMIUIMHBI COOTBETCTBYET CIenu(uKe
IUCUMIUIMHBL «['MapaBirka» U 00ecredrBaeT HCIOJIb30BaHNE COBPEMEHHBIX 00pa30BaTENbHbBIX, B
TOM YHCJIE UHTEPAKTUBHBIX METOJIOB O0YUYEHHUS.

15. MeTtonuyeckie peKOMEHIaluU CTyIeHTaM U METOJIMYECKUE PEKOMEHIalluu Mpero/iaBa-
TEJISIM 10 OpPraHu3alMy 00y4eHHUs MO JUCIHUIUIMHE AAI0T MPEJCTaBIIEHUE O cHelu(uKe 00ydeHus
10 JUCUMIUTMHE «] UIpaBiInKay.

OBIIME BbIBO/bI

16. Ha ocHOBaHMM NpOBEIEHHON PELIEH3UH MOXKHO ClejaTh 3aKJIIOYeHHE, YTO XapakrTep,
CTpYKTypa U cojepkaHue pabouel mporpammsel aucuuiuinibl «['uapasnuka» OIIOII BO no nHa-
npasieHuto 35.03.06 ArpouHxeHepusi HAIIPABIECHHOCTIM — DJIEKTPOOOOPYAOBaHUE U DIEKTPOTEX-
HOJIOTUH (kBamu@ukanus BbIIYCKHMKa — OakanaBp), paspaboranHas KoxeBHukoBoir H.I'.,
3aB.Kadenpoit , K.T.H. cooTBeTcTBYeT TpeboBanusm ®I'OC BO, coBpeMeHHBIM TPEOOBAHUSIM JKO-
HOMMKH, PbIHKA TPyZAa U MO3BOJIUT MU €€ peanu3alii yCIemHo ooecneyuTs (GopMUpoOBaHUE 3asiB-
JICHHBIX KOMITETEHITHH.

Pettenaent: vinguHa H. A, B KahenpoR

.-'I:.'al|'l'.:ll.'EI..'.'-.-.:.'\.'II'.:'l." H 2eKTPOTEXHHEA HMEHH AKa-
JesuEa M

\ Byaako VIHCTHTYT MCXAHAKH n dHepreTHrn uM. B.IL Dopsukima
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