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AHHOTALINA

paboueii nporpammel yueoHoi aucuumiannbl 51.0.12 «'uapaBiankay
JJISl MOATOTOBKHM 0aKasiaBpa nmo HanpasJjieHHI0 35.03.06 ArpounskeHepus
HANPABJIEHHOCTH — DJIEKTPOOOOPYAOBAHME U YJIEKTPOTEXHOJIOT UM

Lenb ocBoeHMs TMCHUIIMHBI: MIOTYYE€HUE CTYIEHTAMU TEOPETHUECKUX M MPAKTUYECKUX
3HaHWUH, NMPUOOPETEeHHE YMEHUN U HaBBIKOB B 007acTU TMIPaBIUKU TPYOOIIPOBOJIOB, THIpaBINYE-
CKHX MalllMH 1 OCHOB CHUCTCEMBI BOI[OCHa6)K€HI/I$I, AJId TMIOATOTOBKHU UX K CaAMOCTOATCIIBHOMY y4a-
CTHIO B IIPOCKTUPOBAHUU CHUCTEM BOJOCHAOXKEHUS U JAPYTrUX 0O0BEKTOB HHPPACTPYKTYPHI CEIHCKO-
XO3SIICTBEHHBIX MPEANPUATUH; CIIOCOOHOCTHIO ONPEAENATh KPYyr 3ajady B paMKax IOCTaBJIEHHOU
neian u BBI6I/IpaTB ONTUMAJIbHBIE CIIOCOOBI UX PEeIICHUA, UCXOOA U3 HCﬁCTBﬂOHII/IX IIPaBOBBLIX HOPM,
HMMEIOLUXCS PECYPCOB U OTpaHUYEHUH, pelIaTh TUIIOBBIE 331a4l NPO(ECCHOHATBHON NI TENbHO-
CTH HAa OCHOBE 3HAHWM OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX W €CTECTBEHHBIX HAayYK C IPUMCHCHH-
€M I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TGXHOJ’IOFI/Iﬁ, OBLITh TOTOBBIM K Y4aCTuio B IpOBCACHHUN
AKCIEPUMEHTAJIbHBIX HCCIEA0BAaHUM B TPO(PECCHOHATIBHON 1€ TEIbHOCTH.

MecTo AMcUMIVIMHBI B y4e0OHOM IJIaHe: AMCLUIUIMHA BKIIIOUEHA B 00S3aTEIbHYIO 4acTh
y4eOHOTo IJ1aHa o HarpaBieHuto noarotoBku 35.03.06 «Arpounxkenepus», uuki b1.0, nucuun-
JIMHA OCBAMBAETCs B 5 ceMecTpe.

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

[UIUIUHBl GOpMUPYIOTCS CIIEAYIONINE KOMIETEeHIMH (MHIUKATOPbI JOCTHKEHUS KOMIIETEHIUH):
VK2 (YK-2.1, VK23, YK-2.4), OI1K-1 (OIIK-1.2, OIlK-1.3), OI1K-5 (OIK-5.1, OI1K-5.2).

KpaTkoe cogepxanue IuCHUNIHHBI:

Beenenne B rugpaBiauky. Onpenenenue Hayku «['uapasiuka». OCHOBHbIE (U3NYECKHE
cBOMCTBA KUAKOCTH. CHUIIbl, AEWCTBYIONINE HA KUIKOCTb.

I'mapocraTuka. I'mapocratnyeckoe nasienue. 3akoH [lackans. [IpuGopsr mist u3mMepeHus
nasieHus. Cuia ruapoCTaTUYECKOro JaBJCHUs, JEUCTBYIOIIAs Ha IJIOCKUE CTEHKU U KPHUBOJIU-
HelHble oBepxHocTu. [lnaBanue Tena.

I'mapommuammuka. OcHOBHbIE NOHTHS. YpaBHeHHE bepHymnu. Pexumbl IBHKEHUS KUI-
koctu. [lotepu Hamopa B TpyOomnpoBoaax. Mcreuenne >KMAKOCTH Yepe3 OTBEPCTUS U HAacaAKu. Tpy-
O6ompoBobl. ['MapaBaudeckuii yaap B TpyOOIpoOBOIaX.

I'mapaBiauveckue MmamuHbl. ['napasnuyeckue MmamuHel. Hacockl. PaboTa nenTpo6e:xHoro
Hacoca Ha JaHHBIA TPyOOTIPOBO/I.

Boaocnao:xenne Cucrema BOJOCHAOKEHHS, OCHOBHBIE diIeMeHTHL. Bomomoaroroska. Oc-
HOBBI aBTOMAaTHU3alMH TEXHOJIOTHYECKHX IIPOLECCOB B CUCTEMAaX BOJOCHAOKEHHUSL.

OO0mast Tpy10eMKOCTh AucHunInHbI: 108 gac./3 3au. ef.
IIpoMeKyTOYHBII KOHTPOJIb: DK3AMEH.

1. Ileab oCBOEHHUS JUCHUILIMHDbI

enpro ocBOEHUS AMCUMILUIMHBI «] MIpaBIMKa» SABIAETCS NOJYYEHHE CTYyIEHTAMH TEOPETH-
YEeCKUX M MPAKTUUYECKUX 3HAHWM, MpUOOpeTeHNe YMEHUN U HAaBBIKOB B 00JacTU THIPABIUKH TPY-
O0IPOBOJIOB, IMAPABINYECKUX MAIIMH U OCHOB CUCTEMbI BOJOCHAOKEHUS, ISl MMOATOTOBKU UX K
CaMOCTOSITEIbHOMY YYacCTHIO B IPOEKTUPOBAHUU CHUCTEM BOJOCHAOXKEHUS U JIpYyTHMX OOBEKTOB MH-
(bpacTpyKTyphl CENbCKOXO3AUCTBEHHBIX MPEAIPUITUN; CIOCOOHOCTBIO OINpENeisaTh KpYr 3ajad B
paMKax MOCTaBJICHHOW eI U BHIOMpATh ONTHUMAaJIbHbIE CIIOCOOBI UX PEIEHHUs, UCXOMS U3 JAEUCT-
BYIOIIIMX MPABOBBIX HOPM, HMEIOIIHUXCS PECYPCOB M OTPAaHUYECHUM, peliaTh TUIIOBBIEC 33a/1a4d IIPO-
(beccOHANBbHOM 1eATEeIbHOCTH Ha OCHOBE 3HAHUII OCHOBHBIX 3aKOHOB MaTEeMaTHYECKHUX U €CTeCT-
BEHHBIX HAayK C IPUMEHEHUEM HH(POPMaLMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOT U, OBITH TOTOBBIM



K Y4aCTUIO B MPOBCACHHUU SKCIICPHUMCHTAJIbHBIX I/ICCHGJIOBaHI/Iﬁ B HpO(l)CCCHOHaHBHOfI JACATCIIBHO-
CTH.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Mpomecce

HucuuminuHa «'mapaBiuka»  BKIIOYEHA B 00s3aTENIbHYIO YacTh y4eOHOTrO IjlaHa IO Ha-
npasiieHuo noarotoBku 35.03.06 «Arpounxenepus», uuki b1.0, nucnuruinHa ocBauBaercs B 5
CEMeCTpe.

[IpenmecTByromuMu KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs AWCLUIUIMHA
«['unpasnukay sBistorcs maremaruka (1 kype 1 u 2 cemectpsr), pusuka (1 u 2 kypest 2, 3 u 4 ce-
MECTpBbI), TeopeTuyeckass MexaHuka (1 kypc 2 cemecTp), HauepTaTelbHasi FEOMETPUS U UH)KEHEep-
Has rpaduka (1 xkypc 1 u 2 cemecTpsl), TEOPETHUECKHUE OCHOBBI EKTPOTEXHUKHU (2 Kypc 3 u 4
CEMECTPBHI).

Hucuumnuna «['uapaBnuka» SBISETCS OCHOBOIIOJArAOMIeH JUIsi U3Y4YEHHs CIEAYIOUIUX
JTUCIUTIINH:  AJIEKTPOTeXHOIOTHHU (3 Kypc, 6 cemecTp) AKCILTyaTanus dJIeKTpoobopynoBanus (4
Kypc, 7 ceMectp).

OCOOEHHOCTBIO JUCLUIUIMHEI SBISIETCA HE TOJIBKO €€ TEOPETUYECKOE, HO MPUKIIAJHOE 3HA-
YeHHE MPU MOAr0TOBKE OaKalaBpOB JaHHOTO MPOQHIISL.

Pabouas nporpamma aucuuiMHbl « uapaBIuKay A1 HHBAIUAOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3710pOBbsI pa3pabaThIBACTC UHIUBUIAYAIbHO C YYETOM OCOOEHHOCTEW MCUXO(u-
3UYECKOT0 Pa3BUTHUS, UHAUBUAYAJIbHBIX BO3MOXXHOCTEN U COCTOSHUS 3/10pPOBbS TAKHX 00yYarolInX-
csl.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHMS M0 IMCIHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJIbTAaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OO6pazoBarenbHbIC PE3yIbTaThl OCBOCHUS TUCHUILIMHBI OOYYaIONIMMCS, MPEICTABJICHBI B
Tabiume 1.

4. CTpyKTYpa U CoiepKaAHUE TUCHUILIMHBI

4.1 PacnpeaesieHre TPYAOEMKOCTH JUCHHUIIIMHBI 10 BUIaM padoT

Imo cemecTrpam
OObwas TpyaoEMKOCTh AUCUMILIMHBI cocTaBiisgeT 3 3ad.en. (108 yacoB), ux pacnpeneneHue
0 BUJIaM paboT ceMecTpaM MPEACTaBICHO B TaOyuUIIe 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Koa n CoaepiKaHue

B PE3yJdbTATEC U3YICHUA yqeﬁnoifl JUCHHUIIIIMHBbI oﬁyqamumecsn JOJIZKHBI

3a/1a4u POPECCUOHATIBLHON
JIeITCILHOCTH Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3aKOHOB Ma-
TEMaTHYSCKUX U €CTSCTBCH-

3HAHUS OCHOBHBIX 3a-
KOHOB MaTeMaTuye-
CKUX U €CTECTBEHHBIX
HaYK JUIsl peHICHHUS]

CTaTHKH ¥ TUHAMUKU
AKHUJKOCTH, COCTABJISIIO-
1IMe OCHOBY pacuera ru/-
PaBINYECKUX CUCTEM;

HEpHbIE 3aJ]a4u THJIpaB-
JIMKU C IPUMEHEHUEM CO-
OTBETCTBYIOIIETO (PU3UKO-
MaTeMaTHYeCKOro anmna-

e Kon Coaepixanue HHIMKATOPA 10CTH-
| KOMIIe- | KOMIIeTeHIHH (WM e€ yac- JKeHH s
n/n 3HATh yMeThb BJIaJleTh
TeHUHHU TH) KOMIIeTeHIIUH
(WM ee 4acTH)
1. |VK-2 Cnocoben ompenensats kpyr | YK-2.1. @opmynupyet |criocoOsl popmynrpoBa- | popMyaupoBaTh B paMKax | HaBBIKaMU (OPMYIAPO-
3aJla4 B paMKax IMOCTaBJICHHOM | B paMKax IMOCTaBJI€H- |HUS COBOKYIIHOCTH B3aM- |IIOCTaBJICHHOM LIEJIM MPO- |BaHUS B paMKax I1OCTaB-
LIEJIM U BBIOMpATh ONTUMAJIb- | HOM II€JIM IIPOEKTa CO- |MOCBSI3aHHBIX 3a7a4 s | €KTa COBOKYITHOCTh B3au- |JIEHHOM €I IPOEKTa
HBIE CIIOCOOBI UX PEIICHHUS, BOKYITHOCTb B3aMMO- | IOCTM)KEHHUS MTOCTABJIEH- |MOCBSA3aHHBIX 3a/1a4, COBOKYITHOCTH B3alMO-
UCXOJsl U3 ACUCTBYIOIINX Mpa- | CBSI3aHHBIX 3374, HOM 1IeJIM MPOEKTa o0ecreynBaroIuX ee 10C- | CBA3aHHBIX 3a1a4, ooec-
BOBBIX HOPM, HIMEIOLINXCS pe- | 00eCTIeYMBAIOIINX €€ THXKEHUE. MEYUBAIOIINX €€ I0CTH-
CYpPCOB U OTpaHUYEHUN noctuxenue. Onpene- OTIPEEIATh OKUJAEMbIE | KEHHUE.
JSeT 0KUAAEMBbIE pe- pE3yJbTaThl PEIICHNS Bbl- | HABBIKAMU OIPEAETICHUS
3YyJbTaThl PELICHUS JIENIEHHBIX 3aj1au. 0’KHJAEMBIX pe3yJIbTa-
BBIJICJICHHBIX 33/1a4. TOB PELLEHUS BBIJCIICH-
HBIX 3aJ1au.
VK-2.3. Pemaer KoOH- |METO/IbI pEIIEHUs] KOH- pelIaTh KOHKPETHBIC 3a- | METOJaMU PELICHUS
KpETHBIE 33]1a4 [TPOEK- |KPETHBIX 33Ja4 IPOEKTa | J1ad MPOEKTa 3asBJICHHOTO | KOHKPETHBIX 3a/a4 Mpo-
Ta 3a8BJICHHOIO Kaye- |3asBJICHHOTO KaUeCTBAa M |KA4yeCTBA U 32 YCTAHOB- | €KTa 3asiBJICHHOTO Kaye-
CTBA U 3a YCTAHOBJICH- |3a YCTAaHOBJIEHHOE BpEMs. |JIEHHOE BpPEMsL. CTBa U 3a YCTaHOBJICH-
HOE BpeM. HOE BpEMSL.
VYK-2.4. Ilybnnuno (bopMBI IpEICTAaBIACHUS | MyOJWYHO MPEACTABIATh | HABBIKAMU ITyOJIMYHOTO
IIPEJICTABIISIET PE3YJIb- | PE3YJIbTaTOB PELICHUS pe3yabTaThl pelICHUs MIPEJICTaBICHUSI pe3yiib-
TaThl pEIIeHNs KOH- 3a]1a4 MPOEeKTa. KOHKpETHOM 3aJ1aui MIPO- |TaTOB PEILIEHUsI KOH-
KpETHOM 3a/1a4u IIpo- eKTa. KpPETHOM 3a/1a4y IIPOEK-
eKTa. Ta.
2. |OIIK-1 |Cmnoco0en pemats TunoBele  |OIIK-1.2. Mcnonb3yeT |0CHOBHBIE MOJIOKEHUS peuaTh TUIIOBBIC MHXKE- | HABBIKAMHU pacdeTa ruj-

PaBINYCCKHUX CUCTEM U
moa0opa TMIPOMEXaHU-
4eCKOro 000py0BaHUs




HBIX HayK C IPUMEHEHHEM
nH(pOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHO-
JIOTU

CTaHAApPTHBIX 3a1a4 B
ArpOMHIKCHCPHHU.

YCTPOMCTBO U MpaBUiIa
SKCIUTyaTaluy TUIPaBIIN-
YECKUX MAIlVH.

para.

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

nH(pOPMAITMOHHO-
KOMMYHHKAI[UOHHBIE TEX-
HOJIOTUH JJIs1 PELLIEHUS
TUIOBBIX 3aj1a4 T'HJIpaB-
JIMKHU B IIpodeccruoHnalb-
HOU JESTEIIBHOCTH

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

HaBBIKAMU TPUMEHEHUS
UH(pOpPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH JJIsl peliie-
HUS TUIOBBIX 33724
TUAPABIIUKY B TIpodec-
CUOHAJIBHOW JIESITENBHO-
CTH

OIIK-5

Croco6eH 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-
ClIeOBAHMI U MCIILITAHUM
B MpoecCHOHATBHOU
JIeSITeIIbHOCTH.

MIPOBOJIUTH SKCIIEPUMEH-
TaJbHBIE UCCIICAOBAHUS U
UCIBITaHUA B Ipodeccuo-
HAaJIbHOM JESTEIIbHOCTH.

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

OIIK-5.2. Tlox pyko-
ICTBOM CIEIHATNCTa
Iee BBICOKOM KBaIn(pu-
[MU Y9acCTBYET B IPOBe-
MU DKCTIEPHMEHTAIIb-

X MCCIIEIOBAHUSAX
[IECCOB M MCITBITAaHMSIX
podeccronanbHON
TEJIBHOCTH.

METO/Ibl TEOPUH TIIIaHUPO-
BAaHUS SKCIIEPUMEHTA, Ma-
TEMAaTUYECKOM CTaTHUCTH-
KM, TEOPUU BEPOSITHOCTEH,
METPOJIOTHH.

MPOBOJNTH  JKCIIEPUMEH-
TaJbHOE  MCCIICJIOBAHUC
WU aHAJIUTHYECKOE OIH-
CaHHE TEXHUYECKOTO 00b-
eKTa;

WCIO0JIb30BaTh COBpPEMEH-
HbIC KOMITBIOTEPHBIC TIPO-
rpaMmbl  11s1 00paboTKH
pe3yIbTaTOB IKCTIEPH-
MEHTA.

HaBBIKaAMHM II0 COCTaBJIC-
HHUIO IIJIaHA TPOBCACHUA
OKCIICPUMCHTAJIBHBIX
uccienoBaHuil U oOpa-
00TKE pe3ylnbTaTOB JKC-
[IEPUMEHTOB.




Tabnuua 2

Pacnpenenenue TpyaroéMKOCTH TUCHMILIMHBI IO BUAAM padoT B cemecTpe

Buj yueoHoii padoThl Tpynoemrocrs,

yac.
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI TT0 Y4EOHOMY TUTaHY 108
1. KonTakTHas padora: 70,4
AyauTopHas padora 70,4
8 MOoM yuciue:
nexyuu (J1) 34
nabopamopnvle pabomwi (JIP) 34
KOHCYIbmayuu nepeo 3K3aMeHoM 2
KOHMAaKmuas paboma Ha npomexcymounom konmpoie (KPA) 0,4
2. Camocrosteabnas padora (CPC) 37,6
pacuémuo-epaguueckas paboma (PI'P) (noocomoska) 10
camocmosmenvHoe u3yyeHue pazoeinos, CAMon0020mosKa (npopabomxa u
nosmopenue 1eKYUOHHO20 MAmepuaid u Mamepuaia y4eOHuKo8 u yueoHvlx 3
nocooull, N0020MOBKA K 1a00PAMOPHLIM 3AHAMUAM U M.0.)
Ilooecomoska k 3K3ameHy (KOHMpOb) 24,6
By mpoMekyTOYHOTO KOHTPOJIS: DK3aMeH

4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3

TemaTnyeckni IJIaH y4eOHOM IUCHUIIINHBI

AynuTopHasi padora Bueayauro
Humveronaitie PISICIOR U1 | gegry [T [ 1p | OKP | puas
padora CP
BBenenue B ruipaBiuky 5 2 2 — 1
Pazgen 1. 'mapocratuka 16 6 8 — 2
Paznen 2. 'mnpoannamuka 30 1 14 — 4
Pa3nen 3. 'mapaBinuyeckie MalvHbl 20 10 6 — 4
Paznen 4. Bogocnabxenue 10 4 4 — 2
KOHCYTbmMayuu nepeo d9K3aMeHOM 2 — — 2 —
KOHMAKMHAs paboma Ha NpoMedHCymoyHoM 0.4 B B 0.4 B
xonmpone (KPA) ’ ’
Nn0020MOBKA K IK3AMEHY (KOHMPOJIb) 24,6 24,6
Bcero 3a cemectp 108 34 34 2.4 37,6
HToro nmo gucuumjinHe 108 34 34 2.4 37,6




Tema

Hepeuenb paccmampueaemsblx 60npocosé

Beeoenue ¢ zudpagnuxy

Onpenenenvie Hayku «[ uupasiukay. [ToHATHS peaqbHON U UleaibHON KUAKOCTH. OCHOBHBIC (hru3mye-
CKH€ CBOMCTBA KUAKOCTU. CHIIbI, IEHCTBYIONINE HA JKUIKOCTb.

I'mapocratuueckoe 1aBIeHUE U €ro
CBOICTBa

luapocratrueckoe AaBlieHUE, €r0 CBOMCTBA. YpaBHEHUE PABHOBECHUS JKHIIKOCTH. [I0BEpXHOCTH PaBHOIO
namienus. AOcointoTHoe paBHOBecre. OCHOBHOE ypaBHEHUE rujipocTaTuku. 3akoH [lackans. M30b1TouHOC
nasiierne u BakyyM. Coobmaromuecs cocy sl I1be3omerp n BakyymmeTp. [ uapoctaTuieckuii Hanop.

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

OmpeneneHne CUIIbI THIPOCTATUYECKOTO NABJICHUS Ha MJIOCKKUE CTeHKH. LIeHTp gaBienHus. Dmopsl THAPO-
CTaTUYeCKoro naBieHus. [ uapocratuyeckuit napagokc. OnpeneneHune CUIIbl THIPOCTATUYECKOrO IaBIie-
HUSI HA KPUBOJIMHEHHBIC TOBEPXHOCTU. 3aKOH ApxuMea.

1. T'uopocmamuxa

Teopus nnaBanus ten. OTHOCUTENBHBIN
MOKOM >KUIKOCTH.

3akon Apxumena. Teopus miaBanus Tein. OTHOCUTENBHBIN MTOKOM JKUIKOCTH.

OCHOBBI TEXHUYECKOU TUAPOTUHAMUKH.
YpaBHenue bepnymu.

OcHOBHbIE MOHATHA TMAPOAVMHAMUKY. Y paBHEHHE Hepa3pbIBHOCTH. Y paBHeHUEe bepHym, ero uurep-
nperanusl.

Pexxumebl nBmxkenud xuakoctu. [lorepu
Haropa B TpyOOIpoBoIax MpH yCTaHO-
BUBIIEMCS JIBMYKCHUM KHUJIKOCTH.

[Ba pexxuma IBHKEHUS XKUAKOCTH, YUCIIo PeitHonmbaca. Busl ruapaBindeckux conpoTuBieHuit. Ompe-
JIeJICHUE MTOTEPh HAMOPa MO0 JUIMHE TPYOOIpoBOa MPHU JJAMUHAPHOM U TYPOYJICHTHOM PEKUMAX JIBHIKCHHUSI
XKUAKOCTH. MECTHBIE MOTEPU HAMopa MpH TypOYJICHTHOM HAITIOPHOM JIBUKCHUH.

HcTeuenne KuaKocTH yepe3 OTBEpCTHs
Y HacaJKu

HcTeuenne xuaxocTH yepe3 OTBEPCTHS M HACAIKU IpY IIOCTOSHHOM U IepeMeHHoM Harope. [lonHoe,
HEIMOoJTHOE, COBEPILIEHHOE, HEecOBepIIeHHOe cxaThe cTpyr. MHBepcus ctpyu. Knaccudukanus runpaBim-
YEeCKHX HAcaJIKOB.

2. Tuopoounamuxa

lunpaBivka HaMOPHBIX TPYOOITPOBOJIOR.

Tpy6onporossl. Kiaccudukaiius TpyoonpoBoioB. ['uapaBinyeckuii pacyeT KOPOTKUX U JUTMHHBIX Ha-
MOPHBIX TpyOonpoBoAoB. [lapamiensHoe U MmocienoBaTeNnbHOE COeANHEHE TPYO, HeNpephIBHAS pasaada
pacxona. ['mapasiaudeckuii yaap B TpyOOIpoBoaax.

I'mppasinnueckue mammnsl. Hacocsl.

Haznauenwne u knaccupukanys ruapaBindeckux MammH. Kinaccudukanys HacocoB, MPUHIMII ACHCTBUS,
OCHOBHBIE TIapaMeTpbl paboThl HacocoB. Paboune XxapakTepuCTUKH HEHTPOOSKHBIX HACOCOB, IIepecyeT Ha
HOBYIO 4aCTOTY BpaIlCHMUS.

3. T'uopasauue-
CKUue Mauunbl

Pabora 11eHTpoOeKHOr0 Hacoca Ha JaH-
HBIA TPYOOIPOBOA

Pabota nenTpobexxHOro Hacoca Ha JaHHBIH TpyOONpoBo. XapaKkTepucTruka Tpyoonposoaa. Pabouas Tou-
ka Hacoca. Perynuposanue nogaun. [TapamiensHas u nociaenoBarenbHast paboTa HACOCOB Ha OO TPY-
oorrpoBoz. [IpenenbHas BpicOTa BCaChIBAHUS, KABUTAIUSL.

BoxocHa0xeunue.

Cucrema BOJOCHA0KEHUS, OCHOBHBIC 2JIeMEHTHI. CXeMbI BOJIOCHA0KEHUS 13 TIOBEPXHOCTHBIX M MOJ[3EM-
HBIX UCTOUYHUKOB. HOpMBI 1 peskuMbl BojonoTpebnenus. HepaBHoMepHOCTh BojonorpediaeHus. Omnpe-

JefieHre MoTpeOHOCTH B Bozie. TpeboBaHus, MpeabsBIsieMble K Ka4eCTBY MUTHEBOM BOABI. CrocoObI
yaydlieHrs KadyecTBa Boabl. OCHOBHBIE TEXHOJIOTHUECKHE CXEMBI.

4. Booo-
cHabce-
Hue




4.3 Jlexknuun/;1a00paToOpHbIE 3AaHATHS

Tabnuma 4
Conepxanue JIeKIMiI/JIa00PATOPHOI0 NPAKTUKYMA U KOHTPOJIbHbIE
MeponpusaATHA
dopmupyemast
N Buo xonu-
Ne Ha3zeanue MNe u nazeanue nexyuit/ 1aoo- KOMIETCHIHS Kon-60
n/n azoenoe, mem AMmoOpHLIX 3aHAMULL (uttiicatop MpONbIO2O yacoe
p ’ pamop AOCTHIKEHMS | Meponpusmus
KOMIIETEHINH)
BBenenue B ruipaBJ/IuKy
VK-2
T LB Jlexima Ne 1. Beenenue B ruj- <VK-2-‘8’1§I-K2-3’1 YK-2.4)
ema 1. Beene- - ¥
paBinuky. JKuakocts u €€ 0C | (or1K-12, OMK-1.3) 2
HHC B THAPABIH- | yopyple (U3MUECKHE CBOWCTBA. OIIK-5
1. | ky. XKunkocts u (OIIK-5.1, OTIK-5.2)
€€ OCHOBHBIE (hu- VK-2
sHueckue ceoiicr- | J1aboparopnas padora Ne 1-1. | k2! ()"15112(31 VK24 samura
Ba. «OCE{OBHBIG (111/131/1%01(1/16 (OTIK-12, OIIK-13) | /TabOpaTopHO 2
CBOWMCTBA KUAKOCTEI» OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
Paznea 1. 'mapocraTuka
VK-2
Jlexuust Ne 2. anpOCTaanqe- SO SR ST
CKO€ JTaBJICHUE H €r0 CBOWCTBA. OIIK-1 )
[Tpubops! ans uzmepenus nap- | (OK-1.2, OIK-1.3)
OIIK-5
JICHUAL. (OTIK-5.1, OTIK-5.2)
VK-2
Tema 2. Jlaboparoprast padora Ne 1-2 | o\ Sb v S
I'mapoctatiyeckoe | «I'MApOCTaTHYECKOE aBIICHHE. OIIK-1 .
OIK-12. OMK.13) | 1A00paTopHOH 2
JABJICHUE U €TO0 Mertonp! u cpeacTBa i usme- | ( otics ) paGOTHI
CBOIiCTBa PEHUS TaBIICHUSD) (OIIK-5.1, OTIK-5.2)
VK-2
Jlaboparopnas pabora Ne 1-3. <V‘<-2-‘byl‘_<[-}i3,l YK-2.4) 3ammmuTa
«Hccnenoanne 3akona Ilac- (OTK-12, OTIK-1.3) nabopaTtopHoit 2
KaJIsh» OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
2. VK-2
Tema 3. Jlexmmst Ne 3. Cuna rumgpocra- SO SR ST
Cuna rugpocra- | THYECKOTO  JABIICHHS, JCHCT- OTIK-1 5
THYECKOTO JaB- BYIOIAsl HA IUIOCKHE CTEHKH U (0“K8%£2K4~3)
JeHus, IeHCT- KPHBOJIMHCHHBIC ITOBEPXHOCTH. | (opyics.1. ONK.5.2)
BYIOIIIASl HA TUIO- - YK-2
yio Jlaboparoprast padora Ne 1-4.| o\ 0o vy sanmTa
CKHC CTCHKH 1 «OnpeseneHne CUIbl  THIPO- OTIK-1 6 . )
KPHBOIMHEHHBIE | crarpueckoro  napienms Ha | (ONK-12, omk-13) | 74 OpgTOpHOH
HOBEPXHOCTH. OIIK-5 palOThI
P IJIOCKYIO CTEHKY» (OTIK-5.1. OTIK-5.2)
VK-2
Tena 4 Jlexuust Ne 4. 3aKkoH APXHME- | vi) | yxss viad
T : na. Teopus mnaBanus ten. Ot- OIIK-1 >
COpH ITaBaHHA HOCHUTENLHBIN ITIOKOW JKuUaKo- | (OIK-1.2, OIIK-1.3)
ten. OTHOCUTENb- - OIlK-5
HBIHM ITOKOH KHJIKO- : (OINIK-5.1, OTIK-5.2)
CTH. Jlaboparopnas pabora Ne 1-5. VK2 3ammmuTa )
«Omnpenenenue cuiibl Apxume- | (VK21 VK23.VK24) | jabopaTOpHON
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dopmupyemast

. KOMIIETEH IS Buo xomn-
Ne Ha3zeanue Ne u nazeanue nexyuit/ 1aoo- 5 Kon-60
n/n azoenoe, mem AMmoOpHBIX 3aHAMULL (uttiicatop MpONbIOO yacoe
p ’ pamop AOCTHKEHMS | Meponpusmus
KOMIIETEHIMH)
nan. OIIK-1 paboThI
. . (OTIK-1.2, OIIK-1.3)
[TepBrIii pyOEIKHBII KOHTPOJTb. OITK-5 TECTUPOBAHUE
(OIIK-5.1, OIIK-5.2) Ne 1
Paznea 2. 'mapoannamuka
VK-2
(YK-2.1, YK-2.3, VK-2.4)
Jlexmst Ne 5. OCHOBBI TeXHU- OIIK-1 )
YECKOW THAPOJMHAMUKH. (OIIK-1.2, OIIK-1.3)
OIIK-5
T s (OTIK-5.1, OTTK-5.2)
eMa J. YK-2
OCHOBLL TEXHI- Jlexuust Ne 6. VpaBuenue bep- | v, vxss vieas
. Hywm. I'papudeckas uHTEp- OIIK-1
YECKOM THAPOIU- ST LS 2
nperanus ypaBHeHUs: bepryn- | (O1K-1.2, OIIK-1.3)
HAMUKHU. YpaB- et OIIK-5
Henue bepHymn. (OIS, O H2)
VK-2
Jlaboparopnas pabora No 2-1 <V‘<-2-‘8/1‘_<I-I§3,1V‘<-2-4> 3ammmuTa
«MccrneioBaHue  YPABHCHMS | iy 15 omik.13) nabopaToOpHOM 2
bepnymny» OIIK-5 paboThI
(OTIK-5.1, OTTK-5.2)
Jlexuusa Ne 7. Pexumbl nBuke- YK-2
HHS KUAKOCTH. IloTepu Hamopa (VK—2.18'15<1—1<2.3,1VK—2.4)
10 JUIMHE B TPYOONPOBOZAX TPH | (orik12. OMIK-1.3) 2
YCTaHOBUBHIEMCSL JABUXCHUU OIIK-5
JKUJIKOCTH. (OTIK-5.1, OTTK-5.2)
VK-2
Jlaboparoprast pabora Ne 2-2| o\ Go% vy sammTa
«HccnegoBanue pEKUMOB OIIK-1 .
OIK-1 2. OMK.13) | 1A00paTopHOH 2
NBWKEHUsT >kujakoctu. Ormpe- | (OIK-1.2, -1.3)
3 Tema 6. nencHue yncia PefiHombacay OIIK-5 padorer
) PeXyUMBI ABYOKEHUS (OHK-sy.II,(o;[K-s.z)
xuakoctu. ITorepu | JlaboparopHnas pabora Ne 2-3 (VK21 VK23, VK-2.4) sammTa
Haropa B Tpy0o- «Omnpenenenue kodphuiueHTa OI1K-1 HA60PATOPHOI )
HPOBOAAX MPHU YC- | TUAPABIMYECKOTO TPEHUSA TI0 (OHK-(1)~12_i 1?1;“3) p£6OTEI
TaHOBUBIIEMCS :
JUTMHE TPYOBI». (OIIK-5.1, OTIK-5.2)
ABWXKCHUHN KUIOKO-
VK-2
CTH. Jlexums Ne 8. MeCTHBIE TIOTEPH | (v, yk.2.3, vK-2.4)
Hamopa TpyOompoBoJax MpH YcC- OIlK-1 b
TAaHOBUBIIEMCS [BWKeHHH >xuj- | (OIK-1.2, OIK-1.3)
KOCTH OIIK-5
) (OIIK-5.1, OTIK-5.2)
VK-2
Jlaboparopnas pabora Ne 2-4 <V‘<-2-‘byl‘_<l-§3,ly‘<-2-4> 3ammmuTa
«Omnpenenenue KOC)(i)(i)I/IHI/IevH- (OTIK-1.2, OITK-1.3) nabopaTopHOM 2
TOB MECTHBIX COITPOTUBIICHHID OI1K-5 paboThI
(OTIK-5.1, OTTK-5.2)
VK-2
Jlexkmus Ne 9. Hcreuenue xua- <VK-2-‘8’1[<I-K2-3’1 YK-2.4)
Tema 7. KOCTH 9epe3 OTBEPCTHS M Ha- | o, OIK. 3 1
Ucreuenne xug- | CaAKH. OIIK-5
(OTIK-5.1, OTTK-5.2)
KOCTH 4Yepe3 OT- &
BEPCTHA U HAcal- Ha6opaTopHa${ pa60Ta Ne 2-5 (YK-2.1, VK-2.3, VK-2.4) 3aImTa
KNI «Omnpenenenue KodpGULIHECH- OI1K-1 .
OITK-1 2. OMK.13) | 1A00paToOpHOH 2
TOB pacxojia, cKaTusi U ckopo- | (OfK-1.2, OIIK-1.3)
OIIK-5 paboThI

CTHU IIPpHU UCTCUCHUHU U3 OTBECP-

(OIIK-5.1, OIIK-5.2)
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dopmupyemast

. Buo kon-
Ne Ha3zeanue Ne u nazeanue nexyuit/ 1aoo- KOMITETeHImA Kon-60
n/n | pazoenos, mem PAmoOpHbIX 3aHAMULL (uttiicatop MpONbIOO yacoe
s AOCTH:KEHUS | meponpusamus
KOMIIETEHIMH)
CTUI M HACAJKOBY
VK-2
Jlektmst Ne 10. OcHOBBI THII- <VK-2-‘8’1[<I-K2-3,1VK-2-4>
PABJIMYECKOr0 PacueTa Hamop- | o 12 ork-13) 2
HBIX TPYOOTIPOBOIOB. OIIK-5
(OTIK-5.1, OTIK-5.2)
VK-2
Tema 8. Jlaboparoprast pabora Ne 2-6 | i)\ i35 vieas samura
['uapaBiyka Ha- «Metoapl ompeAeneHuss pac- OIIK-1 nabopaToOpHOM )
TOPHEIX TPY6O- XoJa JKuakocthu. Pacxomome- (OHK&Z_h?gK'1~3) paboThI
IIPOBOJIOB. pBD). (OIIK-5.1, OIIK-5.2)
JlaGoparopnass pabora Ne 2-7 VK-2 3ammuTa
«HccnengoBanne ruapasinue- | (VK21 ()"15112(31 VK24 | mabopaTopHOit
CKOTO yZiapa B HAIOPHOM TPY- | (o1 2. OMK-1.3) paboThI 2
O60mpoBOIEY. OIIK-5 TECTUPOBAHUE
Bropoii pyOexHbIi KOHTPOb. | (OMK-.1, OK-5.2) Ne 2
Paznea 3. 'mapaBinvyeckre MAIIMHBI.
VK-2
Jleknusas Ne 11. T'mppaBinue- <VK-2-‘8’1[<I-K2-3’1 VL)
ckue MamuHbl. OCHOBHBIE TIO- (OTIK-1.2, OITK-13) 2
HSTHS U OIIPEIACICHU. OIIK-5
(OIIK-5.1, OTIK-5.2)
VK-2
(YK-2.1, YK-2.3, YK-2.4)
Jlekmst Ne 12. OcHOBHBIE TIO- OIIK-1 )
Tema 9. Ka3aTelan paboThl HACOCOB. (OHK&%h?gK-1~3)
I'mppaBnnueckue (OIIK-5.1, OIIK-5.2)
MamuHbl. Haco- YK-2
CEL Jlexmmst No 13. [lentpoOexHbie WKQ-‘S’IEI-KZ-f’l VA
HacOChL. XapakTePUCTHKU PA- | or 12 OrK-13) 2
OO0THI IIEHTPOOEKHOTO HAcCOCA. OI1K-5
(OIIK-5.1, OTIK-5.2)
VK-2
Jlaboparoprast padora Ne 3-1 | o\ 559 v S
«HcnpiTanne 1EHTPOOESKHOTO OI1K-1 6 . )
4. Hacocay (OTIK-1.2, OTTK-1.3) | 1A00paTopHOn
OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
VK-2
Jlekumst Ne 14, Pabota LCH- | i) yicas vkos)
TPOOEKHOTO Hacoca Ha JaH- OI1K-1 )
HbI  TpyOompoBon. PabGowas | (ONK-1.2, OIK-1.3)
py P OIIK-5
TO4Ka (OTIK-5.1, OTTK-5.2)
VK-2
Tema 10. JlaGoparopnas pabora Ne 3-2 <V‘<-2-‘8/1‘_<I-Ii3,1y‘<-2-4> 3aIuTa
Pabora nenrpo- «llapaienbHas ¥ HOCIENOBA- | oy, o-m<_1.3) nabopaTOpHOI 1
OexHOr0 Hacoca | renpHast paboTa HACOCOBY OIIK-5 paboTh
Ha JaHHBIH TPY- (OIIK-5.1, OTIK-5.2)
00mpoBOI. VK-2
Jlekmmmst Ne 15. PaGorta 1men- <VK-2-‘&;/1£<I-K2-3’1 YL,
Tpou6e>1<H0ro HAacoca Ha J@AH- | o) o-m<-1.3) 2
HBIN TPyOOTIPOBO/I. OIIK-5
(OTIK-5.1, OTIK-5.2)
Jlaboparopnas pabGorta Noe 3-3 YK-2 3ammmuTa 1

(YK-2.1, VK-2.3, VK-2.4)
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dopmupyemast
. KOM Buo kon-
Ne Ha3zeanue Ne u nazeanue nexyuit/ 1aoo- OMIETEHImA Kon-60
n/n | pazoenos, mem PAmoOpHbIX 3aHAMULL (uttiicatop MpONbIOO yacoe
’ AOCTHKEHMS | Meponpusmus
KOMIIETEHIMH)
«[TocTpoenune XapaKTePUCTUKU OIIK-1 nabopaTOpHOI
(OTIK-1.2, OIIK-1.3)
TpyOOTIIPOBOIa» OTIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
VK-2
JlaGoparopnass paborta No 3-4 (YK_Z']&)YII_([_Iill YK-2.4) 3ammuTa
«ITombop Hacoca 1o Kartalo- (OTTK-12, o-m<_1.3) nabopaTopHOM 2
ry». OIIK-5 paboThI
(OIIK-5.1, OTIK-5.2)
Pasznes 4. BonocHa0xxenue
VK-2
Jlextmss Ne 16. Cucrema BOmO- (VK‘Z"S'IFI‘K”’lyK‘z"‘)
cHAaGXKeHUsA, OCHOBHBIC DIEMEH- | (oo, O-l'[K-l.3) 2
Thl. Bogomoaroroska. OIIK-5
(OTIK-5.1, OTIK-5.2)
VK-2
Jlaboparoprast pabora Ne 4-1| o)\ G55 ooy S—
«M3ydyenne  pabOTBHl  BOJIO- OI1K-1 .
NN . OIK-12. ONK.13) | TA00paTOpHOK 1
CTpYHHOU BOJOMOIBEMHOM yc- | ( 2, OIK-1.3)
OIIK-5 paboThI
TaHOBKI (OTIK-5.1, OTIK-5.2)
VK-2
Jlaboparoprast pabora Ne 4-2| o\ G55 oy S—
5. | Tema 11. Bogo- «3yyenune pabOTHI BO3IYII- OIIK-1 .
CHAOKEHHUE HOTO BOJIOTIOThEMHHUKA (OIIK-1.2, OIIK-1.3) naGoparopHoi !
OIIK-5 paboThI
(apiudrra)y (OIIK-5.1, OIIK-5.2)
Jlekums Ne 17. TpeGoBanus, VK-2
OpENbSBIAEMbIE K  KayecTBY (VK—2-18’15<1—1<2-3,1YK—2-4)
nUTheBOI BOIEL. CIOCOOBI YIYY- | orc12. OnK-1.3) 2
IeHusl KadecTBa BoOJbl. OCHOB- OIIK-5
HBIC TEXHOJIOTHYECKUE CXEMBI. (OIIK-5.1, OIIK-5.2)
VK-2
Jlaboparoprast pabora Ne 4-3 | o\ 0oT oo, S
«3ydenne paboOTHl aBTOMATH- OI1K-1 HA60PATODHOI )
3UpOBaHHONW MHeBMaTuyeckoi | (OMK-1.2, OIK-1.3) patop
o OIIK-5 paboThI
BOJIOTIObEMHOM YCTAHOBKHY (OTIK-5.1. OTK-5.2)
Tabnuma 5
IlepeyeHb BONPOCOB ISl CAMOCTOSATEIbHOI0 H3yYeHUS TUCIUTIMHbBI
Ne Ilepeuenn paccMaTprBaeMbIX BOIIPOCOB /ISl CAMOCTOSI-
Ha3Banue pasnenoB, TeM
n/n TeJIbHOT0 H3YYeHHs

BBeneHue B ruipaBJIuKy

Tema 1. BBenenue B rugpan-

Ucrtopus pazsutus Hayku «l uapaBiauka». OCHOBOTOJOKHUKA

1 auKy. JKHMIKOCTE M €€ 0C- | coBpeMeHHOM TIuapaBiauku. OcoOble COCTOSIHUS IKHUIKOCTH.
" | HOBHbIe (hu3MUECKHE CBOM- | VHHMKanbHBIE CBOHCTBA BOABI mpH Temmepatype 4°C. (VK-2 (vk-
CTBA. 2.1, YK-2.3, YK-2.4); OIIK-1 (OIIK-1.2, OIIK-1.3); OITK-5 (OIK-5.1, OIIK-5.2)).

Paznea 1. 'mapocraTuka
I'padnueckas mHTEpHpeTaliisl OCHOBHOT BHEHUS THUIPO-
> Tema 2. 'mapocratuyeckoe pad VKA cprperalii oc OOHKC; O YpaBHE Ol{llios
. . TaTHUKU. -2 (VK-2.1, VK-2.3, YK-2.4); -1 (OIIK-1.2, OITK-1.3); -
JTaBJICHNE U €ro CBOMCTBA cTa ( (VK=2.1, VK-2.3, VK-2.4); © » O 3
(OIIK-5.1, OTIK-5.2)).
Tema 3. Cuna ruapocraTu- I'padoaHaIuTHUECKHIA METOJ ONpENEIEHUS CHJIBI JIaBJICHUS.
3. YECKOTO JaBJICHUS, NECUCT- TeOpI/Iﬂ mwiaBaHuAa tei. (YK-2 (VK-2.1, VK-2.3, YK-2.4); OIIK-1 (OIIK-1.2,

BYIOIIAsd Ha IINIOCKUC CTCHKU

OI1K-1.3); OTTK-5 (OIIK-5.1, OITK-5.2)).
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Ne

Ha3zBanmue pa3jaeioB, TEM

l'[epeqeﬂb paccMaTpuBaeMbIX BOIIPOCOB JJIA CAMOCTOHA-

n/m TEJIbHOT0 H3YYeHHS

U KPUBOJMHEHHBIC TTOBEPX-

HOCTH.

Tewma 4. Teopust nmaBanust Ten. | XapaKTepHbIE ClIydald OTHOCHUTEIBHOTO DPABHOBECUS HECHKHU-
4. | OTHOCHTENbHBIH TOKOH KUJI- MaeMOM JKUIKOCTH. (YK-2 (VK-2.1, YK-2.3, VK-2.4); OTTK-1 (OIIK-1.2, OIIK-

KOCTH

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

Paznea 2. 'mapoannamuka

Tema 5. OcHOBBI TEXHHYE-

Kunemaruka :KuakocTh. (YK-2 (YK-2.1, VK-2.3, YK-2.4); OIIK-1 (OITK-1.2,

. KO T'H, .
3 Ko APOAMHAMIKH OIK-1.3); OIIK-5 (OIK-5.1, OIIK-5.2)).
YpasHeHnue beprymn.
Tema 6. Pexxumbl IBIKECHHS
xunkoctu. Ilorepu Hamopa TypOynentneie moToKU. ONpeaeieHne CKOPOCTH HAMPSIKEHUS.
6. | B TpyOONIpoOBOJax Npy ycTa- | IlyabcalMOHHBIE COCTABISAIOMME. (YK-2 (YK-2.1, VK-2.3, VK-2.4); OITK-
HOBHBIIIEMCSA JIBHKCHUUN 1 (OIIK-1.2, OIIK-1.3); OITK-5 (OIIK-5.1, OIIK-5.2)).
JKUJIKOCTH.
Tema 7. Mcreyenne xuako- | McredeHue uepe3 Maible OTBEPCTHsS B TOHKOM CTEHKE M Hacal-
7. CTH 4€pE€3 OTBEPCTHA U HaA- KU IIpH IIEPEMCHHOM Hamope. (YK-2 (VK-2.1, VK-2.3, VK-2.4); OIIK-1
Caagku (OIIK-1.2, OIIK-1.3); OITK-5 (OIIK-5.1, OIIK-5.2)).
Tema 8. Tupasiuka Harop- ['mapaBnuueckuii pacyeT KOJIbIIEBON CETH TPYOOIIPOBOIOB.
8. (VK-2 (VK-2.1, YK-2.3, YK-2.4); OIIK-1 (OIK-1.2, OIIK-1.3); OIIK-5 (OIIK-5.1,
HBIX TPYOOIIPOBOJIOB.
OI1K-5.2)).
Paznea 3. 'mapaBinvyeckre MAIIUHBI.
9 Tema 9. I'mnpasnuyeckue OCHOBBI TEOPUH MOJO00HS JOMACTHBIX HACOCOB. (YK-2 (VK-2.1, VK-
) MamuHel. Hacockl. 2.3, YK-2.4); OIIK-1 (OIIK-1.2, OIIK-1.3); OITK-5 (OIIK-5.1, OIIK-5.2)).
Tema 10. Pabora nenrpo- VcinoBusi paboThl HECKOJIBKHX HIEHTPOOSKHBIX HACOCOB Ha 00-
10. | GexHOro Hacoca Ha IAHHBIA | Ui TPYOONPOBOL. (VK-2 (VK-2.1, VK-2.3, VK-2.4); OITK-1 (OIIK-1.2, OIIK-

TpyOOIIPOBOI.

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

Pasznen 4. BonocHaoxxenue

1.

Tema 11. Bogocua0Oxenue.

3amacHble M pEryJIHpYIONINe coopykeHus. Hamopel B cucte-
Max BOJIOCHAOKEHUs. 30HUPOBAHHE TPYOOTPOBOTHON CETH.

O6opynoBanue u TpuOOPHI HA BOJIOTPOBOTHOM ceTH. (YK-2 (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)).

5. O6pa3oBaTe/sibHbIE TEXHOJOTHH

B Impouecce nmpenoaaBaHuAa IUCHUITIJINHBL ((FI/IJIpaBJ'II/IKa)) B COBOKYITHOCTH C TpaI[I/IHHOHHOﬁ
(0OBACHUTENLHO-MUILTIOCTPATUBHOM) TEXHOJIOTHEH OOYUYEeHHsI HCIOJIB3YIOTCS HHHOBAIIMOHHBIE TEX-
HOJIOTHUH.
CornacHo yueOHOMY TJIaHy M TpauKy yaeOHOTO Mpoliecca /Il OpraHu3aliy MpoIecca oc-
BOCHHA CTYACHTAMU NUCHUIINIMHBI UCIIOJIB3YIOTCA CIICAYIOIINEC q)OpMI)I TCOPCTUUCCKOTO U IPAKTHU-
YeCKOro 00y4eHHUs:

. OCHOBHbLE (YOPMBL Meopemu1ecko2o 00yyeHus. TeKINN, KOHCYIbTAllU!, SK3aMEHBI.

. OCHOBHbLE YOPMBL NPAKMUYECKO20 00yUeHUs: TadoOPaTOPHBIE 3aHATHS.

o OdononHumenvHovle Gopmuvl opeanusayuu ooyyenus. pacdeTHo-Tpaduueckas padoTa..
. unpopmayuonHvle: WUTIOCTPALUS CIIAHA-IPE3CHTAINH, CaMOCTOSATENbHAs paboTa

CTYIEHTOB C JIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCAMH IIPU MOJATOTOBKE K JEKIHUSAMU U J1abo-
PaTOPHBIM 3aHATHUSAM;
o aKmueno2o obyyeHus: KOHCYNbTALUU 10 CIOXKHBIM, HETIOHSATHBIM BOIIPOCAM; OIle-
pexarolas caMoCTOATeIbHas paboTa CTYJEHTOB 110 U3YYEHHUIO0 HOBOTO MaTepuaa JI0 €ro U3y4eHus
B XOJI€ ayJUTOPHBIX 3aHATHI; paboTa B KOMaH/€ IIPH BBITIOJIHEHUH JIa0OPATOPHBIX padoT;

o unmepaxkmugHoe obyyeHue: MOCEUIEHUE CIELUAIU3UPOBAHHBIX BBICTABOK (IKCKYp-

CHUH).
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B nporecce peanuzanuu Gopm 00ydeHUs NpearnoiaracTcs NpUMEHEHHE Pa3InYHbIX METO-
JIOB ¥ CpeJICTBa 00y4YEHHUs, COOTBETCTBYIOIIUX TPATUIIMOHHON U MHHOBAIITMOHHBIM TEXHOJIOTHSIM.

Tabmuna 6

IlpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BATEeIbHbIX TEXHOJIOI UM

Ne HaunmeHnoBaHHe HCIIO/IB3YeMbIX AKTHBHBIX H HHTEPaK-
Tema u popma 3aHATUA N
n/n THBHBIX 00pa30BaTe/JIbHBIX TEXHOJIOT Hil
JI | Unmoctpanus cnaia-npe3enrtanuid. [IpobneMuas gexius.
Tema 1. BBenenue B
1 rujpaBiuky. Kuj- Nnnroctpanus cnaiia-npe3eHTanuii; pabota B KOMaHIE MpH
" | KOCTb U €€ OCHOBHbIE JIP | BbINOJIHEHUH J1abOpaTOPHBIX padboT. IHTepakTHBHOE 3aHS-
¢buznueckue cBOICT- THE C IPUMEHEHHUEM BUAECOMATEPUAIIOB.
Ba..
JI | Wnmoctpanus cnaia-npe3dentanuil. [IpoGiemuast pexius.
Tema 2. I'mapocraTtu- > >
Wnmroctpanus cnaig-npe3eHTanuii; pabora B KOMaHjie Ipu
2. | 4yeckoe JaBJEHUE U
. JIP | BbINOJIHEHUH J1abOpaTOPHBIX padboT. IHTepakTUBHOE 3aHS-
€ro CBOiicTBa
THE C IPUMEHEHUEM BUAEOMATEPUAIIOB.
Tema 3. Cuna runpo- JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas aexius.
CTaTMYECKOTO JaBiie-
3 HHUSI, ICVCTBYIOIIAs Ha Nnnroctpanus cnaiia-npeseHTanuii; pabota B KOMaHIE TpH
" | IUIOCKUE CTEHKH H JIP | BbINOJIHEHUH J1abOpaTOPHBIX paboT. IHTepakTHBHOE 3aHS-
KpUBOJIMHEWHBIE 10- THE C IPUMEHEHUEM BUIEOMATEPUATIOB.
BEPXHOCTH.
Tema 4. Teopus mna- JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas aexius.
4 BaHus Tein. OTHOCH- Wnmroctpanus cnaig-npe3eHTanuii; padbora B KoOMaHie Ipu
" | TenbHbIN MTOKOK Xkuako- | JIP | BbIOJIHEHUH J1abopaTOpHBIX paboT. IHTepakTHBHOE 3aHS-
CTH THE C IPUMEHEHUEM BUIEOMATEPHUAJIOB.
Tema 5. OCHOBBI TEX- JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas gexius.
5 HUYECKOW TUIPOIU- Nnnroctpanus cnaiia-npe3eHTanuii; padota B KOMaHIE TpH
HaMHKHU. YpaBHEHUE JIP | BbINOJIHEHUH J1abOpaTOPHBIX padboT. IHTepakTUBHOE 3aHS-
bepnymnu. THE C IPUMEHEHUEM BUIEOMATEPHUAJIOB.
Tewma 6. Pexumbl JI | Mnmoctpanus cnaia-npedentanuil. [IpoOnemuast gexiusl.
JBUKEHUS JKUIKOCTH.
6 [Torepu Hanopa B Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
" | TpyOonpoBOAAX MpU JIP | BbINOJIHEHUH J1abOpaTOPHBIX paboT. IHTEepakTUBHOE 3aHS-
YCTaHOBUBILIEMCS THE C IPUMEHEHUEM BUIEOMATEPUATIOB.
JIBUKEHHUH KUIKOCTH.
JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas aexius.
Tema 7. Ucteuenne » =
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KoMaHie Ipu
7.. | KUOKOCTH 4Yepes OT-
JIP | BbINOJIHEHUH J1abOpaTOPHBIX paboT. IHTEepakTUBHOE 3aHS-
BEPCTHS U HACAJKU
THE C IPUMEHEHUEM BUAECOMATEPHUAIIOB.
JI | Unmoctpanus cnaia-npe3entanuid. [IpodneMuas gexius.
Tema 8. I'unpaBinka > =
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
8. | HamopHbBIX TpyOOIIpO-
BOJIOB JIP | BeImosiHeHMH J1abopaTOPHBIX padoT. IHTEpakTHBHOE 3aHs-
] THE C IPUMEHEHHEM BUACOMATEPHAIIOB.
JI | Unmoctpanus cnaia-npe3enrtanuid. [IpobneMuas gexius.
Tema 9. I'mnpaBinue- > =
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu
9.. | ckue mamunbl. Haco-
ChI JIP | BeImosiHeHNH J1abopaTOPHBIX padoT. IHTEepakTHBHOE 3aHS-
] THE C IPUMEHEHHEM BUAEOMATEPHAIIOB.
Tema 10. PaboTa 1ien- JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas gexius.
10. | TpobGexxHOro Hacoca P Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu

Ha JaHHbIN TpyOO-

BBITNIOJIHEHUH JIa0OPaTOPHBIX paboT. IHTepakTHBHOE 3aH-
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IIPOBOM. THUC C IPUMCHCHUEM BUICOMATCPUAIIOB.

Wnmroctpanus cnaig-npe3eHtanuil. Jkckypeus B «Myseit
BOJIbI» MOCBOJOKaHAaIA.

Nnnroctpanus cnaiia-npe3eHTanuii; pabota B KOMaHIE pH
BBITNIOJIHEHUH JIa0OpaTOPHBIX paboT. IHTepakTUBHOE 3aHS-
THE C IPUMEHEHUEM BUI€OMATEPUAJIOB. DKCKypcHs B «My-
3eil BoAb» MOCBOIOKaHaa.

Nnnroctpanus cnaiia-npe3eHTanuii; pabota B KOMaHIE MpH
JIP | BbIIOJIHEHUH J1abOpaTOPHBIX padboT. IHTepakTHBHOE 3aHS-
THE C IPUMEHEHUEM BUAECOMATEPHUAJIOB.

Tema 11. Bogocua0o- JIP
JKEHUE.

1.

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTAIUA 110
UTOraM OCBOCHHUS JUCUUIINHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS OEHKH 3HAHWI, YMEHNH U HABBIKOB M (WIH) ONbITA IeATEJIbHOCTH

PacyerHo-rpajduyeckas padora (PI'P).

3ajanne Ha pacdyeTHO-Tpaduueckyro paboTy BKIIIOYaeT B ce0s 6 3aa4: 5 pa3HOBApHUAHTHBIX
3aJla4y MPUMEPHO OJIHOTO YPOBHS CIOXKHOCTU M 1 KoMmIuIeKcHyto 3anady. Kaxknas u3 3amad, BKIIO-
4YeHHBIX B 3a7anue no PI'P, mpeacrasisier oy U3 TeM Kypca qucuuIuinHbl «I uapasinkay.

[lepeuens Tem, paccMmarpuBaembix B PI'P, cneayromuii: xuakoctu U ux Gusnueckue cBoil-
CTBa; NpUOOPHI Ui U3MEPEHUS JIaBJICHUS; CHJIa TUAPOCTATUYECKOTO AABJICHUS, JEHCTBYIOLIAs Ha
IJIOCKAE CTEHKH U KPHUBOJIMHEWHBIE IOBEPXHOCTH; OCHOBBI TEXHUYECKON TMJIPOJNHAMMUKHN; OCHO-
BbI TH/IPABJIMYECKOTO pacyeTa HaOPHBIX TPYOOPOBOIOB; CUCTEMA BOJOCHAOKEHUS.

[Ipumeps! yclioBUM THUIOBBIX 3a/1a4 pacueTHO-rpaduueckoil paboThl MPUBEICH HUXKE.

Jis u3MepeHus pacxoja >KUJIKOCTH Ha TPyOOIpoBOJE JIua-

MeTrpom D = MM YCTaHOBJEH pacxogoMmep Benrtypu. Hanmens-
1mee CeYeHne pacxomaomepa d = MM. PasHocth ypoBHEH nuddepen-
[MAIbHOIO0 MaHOMETpa paBHO A/ MM PT. CT. JKuIKOCTh, IpOTEKArO-

mast mo TpyoOompoBOIY, KEPOCHH C YIASIbHBIM BecoM 7750 H/, pexUM
nBukeHus: TypOyineHtHsid (Re = 500 000) Onpenenuts TeopeTHUECKU
pacxon xuakoctu. KoappuimeHt o npuHaTh 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. €T 650 675 690 700 725
3anaua 6.

Paccunrtarh TynukoBbI BOJAOIPOBOA, 0OCTYKUBAIOLINI HACETIEHHBINA TYHKT.

Heobxonumo onpenenuTs:

— pacueTHbIE PacXo/ibl HAa y4acTKax BOJOIPOBOJA U AUAMETP TPYyOOIIPOBOJIOB;

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

— IOCTPOUTH HAIIOPHYIO U MTbE30METPUUECKYIO JINHUU;

— HCIOJIb3YSl KPUBYIO CYMMAapHOTO BOAOIOTPEOIECHUS U NPAMYI0 CyMMapHOH MoJauu BOJO-
HAIlOPHOM CTaHIUU, ONIPENIEIUTh PETYIUPYIOLIYI0 EMKOCTh 0aKa BOJAOHAIOPHOW OalllHu;

— BBIOpATh TUIOBOM MPOEKT OalllHu;
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— ONpCACINTDH HGO6XOI[I/IMI)I€ nmogavyy

CUCTEMY U BbIOpaTh MapKy Hacoc.

BozosGophas

.....

CxemMa cucTeM BOJIOCHAOXKEHMS

U Hamop MOTpPYXHOTO Hacoca, MOJAOLIEro BOAY B

1,8 2,3

YacoBoe nompebnenue
Bodel, % cymouHozo
Q=N W G

24 6801214161802
Hacer cymox

I'paduk cyrounoro BomonoTpedeHms

Hcexoonwie oannvte

Tabnuna 1

MakCHManbHOE CYTOYHOE BOJIONOTPEOICHIE, M /CyT. 150

o Jys1 1

= o

8 >3 Qys2 15

9 .

S EJ Qys3 10,3

= < g 9

= 5[ R (qy34

o 2 o

:3¢ s °

<

e ag 9ys6 S

o © @) 7

ql:)( 8 A qys7

% § c% qy38 3

L_s " qys9 13

i 15

dys10

IlyreBoii pacxon, 1/(c M) 0,002
MuHuManbHbIi cBOOOIHBIN HAOP, M 8
Marepuan Tpy6 acOecTOIleMEHTHbIE
Bpewmsi HenpepbIBHON padOThl NOPYKHOTI'0 HAcoca, . c6 10 16
3ary0JieHre OrpyKHOI'0 Hacoca MoJ JTMHAMUYECKH ypo- 1
BEHb, M
PaccTosiHrE OT IOBEPXHOCTH 3€MITH IO TUHAMHYECKOTO YPOBHS 30
BOJIbI B CKBOKHHE, M

Tekymee mecmupoeanue HCO6XOILI/IMO JJI1 OLICHKU TeKymeﬁ YCII€EBAa€MOCTH U YCBOSACMO-

u cojiepkuT 30 BapuaHTOB.

CTH M3Y4aeMOTO CTYICHTaMH MaTepHasia W Mpeaaractcsl IpoBEeJICHUE IBa TECTUPOBAHUS: OJHO —
o pasaeny «l'muapocraruka» u onuo — «'mapoaunamukay. Kaxapiid Tect cocrout ux 10 BompocoB

[IpuMepHBIe BapraHThI TECTOBBIX 3a/IaHUM MPEJICTABICHBI HUXKE.
IPUMEPHI TECTOBBIX 3AJJAHUM JIJISI TEKYIIIETO KOHTPOJIS

[lepBrlii pyOexHbIi KOHTPOJIb (TecT Ne 1).

Ne i/ Bonpocsl

OT1BeTBI

Urto Takoe yIenbHBIA BEC OJHOPOJI-
HOM JKUIKOCTH?

1. OTHolIEHKE Beca )KUJKOCTH K €€ 00beMy.

2. CBOMCTBO KHJIKOCTU U3MEHATh 00BEM MPHU U3-
MEHEHUU TeMIIepaTypbl U AABJICHUS.

3. OTHolLIIEHUE MacChl )KUJIKOCTH K €€ 00beMy.

4. CBOCTBO XKMJIKOCTU OKa3bIBaTh CONPOTHUBIIE-
HUE C/IBUTY €€ CJIOEB.

5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HBII OTBET.
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Cocyx ¢ )KHIKOCTBIO TBMKETCS C TIO-
CTOSIHHBIM YCKOPEHHEM ‘a’ mapaj-
JeNbHO TOpu30HTAIBHOU ocH Y. Och

1 di—o'dpzpa'di_
ax  dy Tz P

5 AP _dP _ . dP

Z HanpaBlicHa BEPTUKAIBHO BBEPX “ax dz ar Pv
5 Yemy paBHBI 3HaYCHUS 3 dP 0:dP .dP _
© | dpP dp dpP ., Cax T ay T PVar T
dX' dy dz = 4, 4P _dp _dp _
dXx dY dZ

5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HbII OTBET.

Ha xakoir BeICOTE OT mIockocty | 1. 12 m.

CpaBHEHHUS Haxomutcs cBoOoanas | 2. 10,5 m.

MIOBEPXHOCTb KUIKOCTH B OTKpHITOM | 3. 15 M.

3 pesepByape ¢ Kuakocteio Y = 7,2 | 4. 1,5™
kH/m3, eciiu n36bITOUHOE faBieHue B | 5. BepHbix oTBeTOB HeT. JlaiiTe CBOM npaBuJb-
TOYKE, PACMOJIOKECHHOW BBIIIE IJIOC- | HBIA OTBET.

KOCTH CpaBHEHHUS Ha 7 M, COCTaBJISIET

36 xlla?

Kak u3MeHuthcs ypoBeHb B Mbe30- | 1. YBenmuuutcs Ha 1,2 m.

MeTpe, MOACOEAUHEHHOM K cocyay ¢ | 2. YBenuuutcs Ha 1,23 M.
4 KUAKOCTbIO C ynaeiabHbIM BecoM 8,0 | 3. VBenuuutcs Ha 12,3 M.

’ KH/M3, €CNIM Y/UIMHHUTH €ro, 3amasTh | 4. YMeHbImHTCS Ha 12 M.

CBEpXY M OTKayaTh MOJIHOCTBHIO BO3- | 5. BepHbIX 0TBETOB HET. JlaliTe CBOU MpaBUIIb-

oyx? HBI} OTBET.

Yemy paBeH ruzapocraruyeckuil Ha- | 1. 24,0 m.

mop, eciu M30bITOUHOE naBieHue Ha | 2. 34,0 m.

CBOOOJIHOM TMOBEPXHOCTH B HEmoj- | 3. 14 m.

BIDKHOM TIE€OMETPUYECKH 3akpbiToM | 4. 16 M.

5. cocyne pasHo 180 kIla? 5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBuIib-

[ImockocTh CpaBHEHMS PACIOJIOKEHA | HBIM OTBET.

HIKE CBOOOHOM MOBEPXHOCTH Ha 14

M, YyAenbHBIM Bec xuaxoctu 9,0

kH/m’.

Kak n3mennTcs BeJIMduHa CHIIBI 1aB- 1. He m3meHUTCA.
JIEHUS BOJIbI HA BEPTUKAIbHYIO IIPsi- 1 2 2. YBenuuurcs B 2 pasa.

6 MOYT'OJIbHYIO CTEHKY IIUPUHON b U T - | 3. YMmensbiutes B 2 pasa
BBICOTOM /1, €CJi OHA OYJET pacto- 1 T b 4. YmensmuTcs B 4 pasa.
JI0’)KE€HA TOPU30HTAIBHO? | * 5. BepHBIX OTBETOB HET.

JlaiiTe CBOM IPABUIIbHBIN OTBET.
Huzensnoe TorumBo p = 860 xr/m® | 1. 30,0 xH. 2. 26,5 xH.
XpaHUTCS UWIMHApUYECKOH emko- | 3. 57,5 xH. 4. 12,5 xH.
7 cTH BbIcOTOM 4 M, nuamerpoM 1 M. | 5. BepHbix oTBeTOB HeT. JlaiiTe CBO MpaBuiib-
Uemy paBHa cuia W30BITOYHOTO | HBIM OTBET.
JaBJICHUs TOIUIMBA Ha JIHO XpaHH-
auma’?
— ’ 1. Puc. 2, BBepx.
A A A 2. Puc. 3, BBepx.
Ha xakom puCyHKe NpaBHJIBHO MOKa- |8 B B
3. Puc. 1, BHU3.
8 3aHO Teno AamieHus? Kak HampaBne- | ¢ c C ’

Ha BEpPTHKAJIbHAsI COCTaBIIAIOIAsA?

4. Puc. 3, BHus.
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HbBII OTBET.
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FOpI/ISOHTaJ'IBHaSI CoCTaBJIArOIass CH-

>

pb(h + r)r/2.

1. P
T U30BITOYHOTO JIABJICHHS JKHUJIKO C | 2 Bx=pbth=m2)r
M h | 3. Px=vyb(h+7r2)r.
9 CTH IUIOTHOCTBIO P Ha KPHUBOJIMHEH-
HYIO LHTHHAPHYECKYIO TIOBEPXHOCTD | 4. P =pb(h + r)ri2g.
o P yro p t\p 5. BepHbIX 0TBETOB HET. JlaiiTe
omnpenensiercs o hopmye: . .
CBOY MTPaBUJILHBIN OTBET.
Teno Becom G =5 kH nnaBaer B Bo- | 1. 10 xH. 2.5 xH.
JI€ B MIOJIHOCTBIO MMOTPYKEHHOM CO- 3. 20 xH. 4. 15 xH.
10 CTOSIHUM. 5. BepHbIx oTBETOB HET. [laliTe CBOM IIpaBUJIb-
Yemy paBHa BbITAIKUBatOLIas cuia? | HbIA OTBET.
Bropoii pyOexHbli KOHTpOJb (TecT Ne 2).
Ne n/m Bonpocsi OTtBeThI
d Oop O ou Ou Ou
1.LP_P_P Q M _u_H
ox Oy Oz ox 0Oy Oz
L JBHIKEHME HKUIKOCTH CUMTAETCA yC- | 3 Op _ Op _ 0;6_p¢ 0. 4. 6_u¢ ;G_uzé_u: 0.
TaHOBUBIINMCS, €CIIA Ox Oy 0z Ox oy Oz
ou
5.—=0
ot
Pacxon xxunkocty, mpoTeKkaronei mo
2
TyOe, paBeH 16,0 ii/c. Uemy Oyzaer 1.25cm”. 2.40, cM”.
2. paBHA ILJIOIIA/Ib )KUBOTO CEUCHUS 3. 4,0 oM’ 4. 0,40 cMm>.
2
MOTOKA, €CJIM CPEIHsst CKOPOCTh Mo- | 5. 2,5 cm™.
ToKa 4 m/c?
1. He uzmenstorces.
[Inomane cedyeHWss B HaIpaBICHUU
JIBW)KEHUSI ~ CTPYHMKM  TOCTOSIHHO 2. YMCHBIIAIOTC.
pyH 3. YBenuuuBaroTcs.
ymenblnaercs. Kak npu stom usme-
3. 4. Tlonuast ynenbHasi 3HEPTUsl yMEHbIIaeTcs, a
HAIOTCSA TOJIHASL YyAENbHAas U YlElb-
. | yoenbHas MOTEHI[MAIbHAS — YBEJIUYUBAETCSI.
Has MOTEHIMAIbHAsI YHEPTUU CTPYi-
n? 5. Ilonnas ynenbHas SHEPTHs YBEIMYUBACTCS, &
) yJieJbHasl NOTeHIMaIbHAasl YMEHbIIAETCsl.
1. OT0 pagmyc TpyOOIIpoBOIa.
2. DTO CMOYEHHBIN EPUMETP, YMHOKEHHBIN Ha
IJIOLIA/1b )KUBOTO CEUEHUSI.
3. DTO OTHOIICHHE TUIONIA/IA KUBOTO CEUCHUS K
4. UTo Takoe ruapaBIMdecKuil paanyc? | CMOYEHHOMY IIEPUMETPY.
4. DTO OTHOILIEHHE CMOYEHHOTO MEPUMETPa K
IUIOLIA/IA KUBOTO CEUEHUSI.
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HbBII OTBET.
2 2
av, oL,
L. ﬂ+—:&+—+hw
v o2 v 2
VYpasuenue bepuymnu st 6e3Ha- 2., +ﬁ+2— =z, + 2+ v
5. MMOPHOTO PAaBHOMEPHOTO MOTOKA UME- rocE rosE
3 b, 9O p,  OL:
€T BU[J Z =t —= —“+—0rh,
voo2g voo2¢g
4. z,=z,+h,. 50 Py
Y v
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[Tpu TypOyneHTHOM JBHKEHUH Me-
CTHBIE ITOTEPH HArlopa B HAIIOPHOH
6. TpyOe paBHbI 9,0 M. Uemy OynyT
paBHBI 3TH MOTEPH, ECITH PACXO]]
YBEJIMYUTCS B TpU pasza?

1.3,0 m. 2.27,0 m.

3. 1,0 m. 4, 81,0 m;.

5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HBI OTBET.

1. V=c-vRI , B aBTOMOJENBHO! 00JIaCTH.

32-v-/l-v
2. h, = T; IIPU JITAMUHAPHOM pEXHUME.
- VYxkaxure popmyiny [le3n. 3 h [ v
) B kakux ciy4asx oHa npumensercs? | T EE » IPUMCHSICTCS BO BCCX CITyHasiX.
2 2
bh =2 soh=n -2 5 o6mac-
} 2g ’ 4R 2g

TH TUAPABIMYECKH TIAJAKUX TPYO.

. YBenuuuTcA B JiBa pasza.

JIBUKEHHE KUJIKOCTU B KPYTJIbIX
. YMEHBIINTCS B JIBa pasa.

1

Tpy6ax MPOUCXOMNUT B KBAJPATHIHOI | 2
8. s0He. Kak m3MeHsTes motepu Hamo- | 3+ He H3MeHUTCS.

4

5

pa 1o JUIMHE, €CITU PACXO/] )KUIKOCTH | YBEIHYHUTCS B YCTHIPE pasa.
YBEITHYHTCS B J[Ba pasa’? . YMEHBIINTCA B YETHIPE paza.

1. He 3aBucwur.
2. UeM OOJIBIIIE t3a, TEM OOJIBIIE MTOBLIIIICHUE

JTaBJICHHUS.
3aBUCHT JIU TIOBBIIIEHUE JaBJICHUE
3. YUeM OOABIIE t;5, TEM MEHBIIIE TTOBLIILIEHUE
MIPU HEMIPSIMOM THAPABINYECKOM
- 7lape B TPyOOIIPOBOJE OT BPEMEHH | o op o
yaap pyoorip p 4. YBENUYEHHUE lyox BHI3BIBAECT KBAJAPATUUHOE
MIEPEKPBITHS TPYOOTIPOBOA k!
YBEJIMYEHUE TOBBIIICHUS IaBJICHHUSL.
5. BepHbIx oTBETOB HET. [laliTe CBOM ITpaBUJIb-
HbBII OTBET.
Ucreuenune xuakocty u3 pesepByapa | 1. OcTaHeTcss HEU3MEHHBIM.
B aTMoC(epy MPOUCXOAUT Yepe3 2. YMeHbpIIUTCS B [1BA pasa.
10 IUIpaBIMYECKUN HAacaJo0K IIpHU Haro- | 3. YBeJIUyuTCs B JIBa pasa.

pe 5,0 M. Pacxon ucredenust paBeH 5 | 4, Yvenpmmures B +/2 pas.
n/c. Kak u3aMeHuTcs pacxoi, eciiu

5. YBenmuutes B A2 pas.
HaIrop yMEHbLIUTCS B JiBa pa3a’?

Jlabopamopusie pabomer (JIP) HanpaBiieHbl HA IPAKTUYECKOE 3aKPEIJICHUE TEOPETUICCKO-
ro Marepuaia JUCUUIUIMHB «[ MapaBiuka», B pe3yiabTaTe Yero CTYACHT JOJDKEH 3HATh OCHOBEHI
THJIPABIIUKU CHCTEM BOJOCHA0KEHHS U HCIIOJIb30BAHUS BOJIHBIX PECYPCOB B CEITBCKOM XO3SHCTBE.

B kypce «'uapaBiuka» mnpeanosiaraercs BbinojgHeHue 1 1abopatopHoil paboThl B pasjesne
«BBenenue B ruzipaBiIuKy», 4 1a00paTtopHBIX paboT B pazaene «[ mapocratuka» , 7 1abopaTopHBIX
pabort B pasnene «I mapoaunamukay, 4 — B pazaene «[ mapaBnuueckue MammHey, 3 — «BogocHab-
xeHney. Jlomyck K BeImosHeHH 0 JIP MpoucXomuT npu ycIOBUH OCBOCHHS MaTepuaia U HATHIUS y
CTYJICHTOB TIOJATOTOBJICHHON TaOJUIIBI OMBITHBIX JAHHBIX B JKYpHAJIE JIa0OpaTOPHBIX paboT. OT4eT
1o J1abopaTopHOil paboTe MpeACTaBIAETCS C MOJTHOCTHI0O 00pabOTaHHBIMU pe3yJibTaTaMu H3Mepe-
HUM, rpadguueckuM marepuasiiom (Ipu HEOOXOAMMOCTH), BBIBOJAMH MO paboTte. 3aliura OT4ETa B
dbopme HoKIana CTyJAeHTa MO BHIMOJHEHHON paboTe W OTBETOB HA BOMPOCHI MPETIOAaBATEINS, Pellie-
HUE 3aJ]a4u 110 TeMe J1abopaTOpHOM paboThI.
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IIpuMmep nepeyHst BONPOCOB Npu 3ammTe JadoparopHoit padorsl Ne 1-1. «OcHOBHBbIE
(¢usnyeckne CBOMCTBA KUAKOCTEN».

1. Kakue ¢uznueckne cBOMCTBA KUAKOCTH BbI 3HaeTe?

2. JlaiiTe onpeAesieHue MIOTHOCTH, YIEIbHOTO U OTHOCUTEIILHOTO BECA KUIKOCTH.

3. Yo Takoe TeMnepaTypHOE paclIupeHUe U CKUMAEMOCTh KHUAKocTH? YeM OHU XapakTe-
pusytorcs?

4. Jlaiite onpenenenye BSI3KOCTH )KuakocTu. Kakumu mapameTpaMu oHa XxapakTepusyercs?

5. KakoBa cBsI3b JUHAMHYECKOW U KHHEMATUYECKOM BA3KOCTH, KAKOBBI UX €IMHUILIBI U3ME-
penus? Kakumu npubopamu onpesensercs BAI3KOCTb KUAKOCTH?

6. UTo Takoe TeKy4eCThb KUIAKOCTH? MOKHO JIM €€ OLIEHUTh KOJUYECTBEHHO?

7. KakoBa npupo/ia sBJICHHs IOBEPXHOCTHOTO HATSDKEHUS? OT 4ero 3aBUCUT KOI(PPUIIUEHT
MTOBEPXHOCTHOTO HATSKEHUs?

8. Kakue npubopsl UCHOIB3YIOTCS ISl U3MEPEHUSI IJIOTHOCTH U YJIEIBHOTO Beca HKHUAKOCTU?
KakoB ux nmpunHuumn aeuctus?

9. YUto npexacrasisieT coboit apeomerp?

10. KakoB nmpuHIMIT JEHCTBUS KaNWLISPHOTO BUCKO3UMETpa?
B kakux eqununax B cucteme CU u3MepstoTcs INIOTHOCTD, YAEIbHBIN Bec, KO3 (OULIUEHThHI KMHE-
MaTHUYeCKOM U JUHAMUYECKOH BSA3KOCTH, KO3(pPUIIMEHTH 00bEMHOTO CXKATUS U TEMIIEPATYPHOTO
paciupeHus?

Ilpumep 3a0auu K 3augume nadopamopHoil padome.

3agaua 1
MaroneTe JI1sl TApUPOBKU MAHOMETPOB 10 STAIOHHOMY MaHOMETPY
MQHOMEeTP HCMNBTY2MBA o
e IPUMEHSETCS BUHTOBOM mpecc Ha Kakyro mIMHY HE06X0IMMO
Xarepa roece IIEPEMECTUTD B pabOUyI0 KaMepy IUTYHKEpP I CO3/IaHus JaBJie-
1 HHSL B Macle p = k[la, ecnmu nmamerp TwrymKepa d =
g MM, a HaydaJbHbIH 00BEM Macia B kKamepe (Ipu aTrMochepHOM

______ naBieHun) W = cM’. KoshduimenT oGbeMHOr0 CKATHS

=
A G S G e e e e o mawxee | Maciia BP:6’5X10 1/MlITIa.

No Bap. 1 2 3 4 5 6 7
p, xlla 981 1471,5 1962 2452,5 2943 34335 3924
d, Mm 8

W, cm® 250

Ilepeuenv 60npocos, 8bIHOCUMbBIX HA NPOMENCYMOYUHYIO AMMecmayuro (IK3ameH)

Bonpoc

Hayxka «I'mapaBnuka», uCTOpHs pa3BUTHSA, COBPEMEHHOE COCTOSIHHE.
OcHoBHbIE (PU3MYECKUE CBOMCTBA KUIKOCTH.

[Tpubopsl A U3MEpEeHUs! IIIOTHOCTH, YI€IbHOTO BECA U BSI3KOCTH.

Cunbl 1 HanpsDKEHUS, IEHCTBYIOIINE B KUAKOCTU. [ HapocTaTUUeCKOE AaBJIEHUE U €r0
CBOMCTBA.

JuddepenunanbHble ypaBHEHUS! PaBHOBECUS KUAKOCTHU (YpaBHEHUs Dilepa).

OCHOBHOE ypaBHEHHE THPOCTATUYECKOTO JIaBJICHUS.
I'mppocraTtuuecknii Hanop. [Ioka3zate Ha yepTeke COCy1a € KUIAKOCTHIO U ITbE30METPAMHU
TUAPOCTATUYECKUM HAIIOP U €70 COCTABHBIEC YACTH.

[Tse3o0meTprueckuii Hamop. Iloka3aTe Ha yepTekKe COCyAa C KUAKOCTHIO U MbE3OMETPAMU
MbE30METPUYECKUI HATIOP K €r0 COCTABHBIEC YACTH.

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

A R e bl I i b

*
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10. | 3axon Ilackans. [IpuHIIUI yeTpONCTBA U pacyeTa rUaPaBIMIECKOro Impecca.

1. Hcnonb3oBanue 3akoHoB [lackains 1 cooOmiaromuxcst Cocy10B B THAPOCTaTUYECKUX Ma-
ITUHAX.

12. | Ilpubopsl i u3MepeHus AaBJICHUS KUIKOCTH.

13, Onpenenenre CUibl THIPOCTATHUECKOTO JABJICHUS KUAKOCTU Ha IUIOCKYIO CTeHKY. LleHTp
JTABJICHMUS.

14. | I'mapocTaTryecKkuii mapajokc.

15, [TocTpoenue 31op rugpoCTaTUYECKOTO JAaBJIECHUS )KUIKOCTH HA IJIOCKUE U JIOMaHbIe
CTEHKH.

16. Omnpenenenre Cuibl THIPOCTATHUECKOTO AABJIECHUS KUAKOCTH Ha KPUBOJIMHEHHYIO TI0-
BEPXHOCTb.

17, Onpenenenre BEpTUKAIbHON COCTABIISIONIEH CUIIBI THAPOCTATUYECKOTO JIABJICHUS Ha
KPHBOJMHENHYIO TOBEpXHOCTh. [locTpoeHue Tea JaBiieHusl.

13, OnpenenerIe TOPU30HTAIBHOM COCTABIISIIOIIEH CHIIBI THIPOCTATHYECKOIO JaBJICHUS Ha
KPUBOJIMHEUHYIO TTOBEPXHOCTb.

19, OOBACHUTH ClEYIOIINE MOHATHS: PacXo/l, CPEAHsIS CKOPOCTb, CMOUEHHBIA IEPUMETP,
TUAPABIMYECKHUI pannyc. BeiBecTr ypaBHEHHE HEPA3PHIBHOCTH I MIOTOKA KHUIKOCTH.
OOBICHUTH CIEAYIONINE TOHATHS: YCTAHOBUBIIIEECS M HEYCTAHOBUBIIIEECS JIBI)KCHHE,

20. | TpaeKkTOpHUS U JIMHUS TOKA, HAIIOPHOE M O€3HAIIOPHOE IBUYKEHUE MIOTOKA, PABHOMEPHOE
JIBMDKEHUE TTOTOKA.

1 BriBecTu ypaBHeHue bepHyinu s aneMeHTapHON CTpyHKH UIeaIbHON KUAKOCTH U 00b-

" | AICHUTH (PUBUUYECKUI ¥ TEOMETPUIECCKUIN CMBICI BXOSIINX B HETO YJICHOB.
2 BriBecTn ypaBuenue bepHysum nis moToka uacabHON KUIKOCTH. OOBICHUTH (hr3rye-
" | CKMI1 ¥ TEOMETPUYECKUIN CMBICI BXOSIINX B HETO YJICHOB.
BriBecTn ypaBuenue bepHysumm 115 MOTOKa pealbHOM KUAKOCTH U OOBSICHUTH (hr3nde-

23. CKUM ¥ TEOMETPUYECKUIN CMBICII BXOSIINX B HETO YJICHOB.

OOBICHUTH TEOMETPUUECKUIN M PU3MUECKHI CMBICT YpaBHEHHS bepHyIIN 1 MOTOKa pe-

24. AJbHOM XKHUJIKOCTH.

25. | Pexumbl nBrKeHUs )KuAKOCTU. Yucno PeitHonbAca U €ro KpUTUYECKOE 3HAYCHUE.

26. | Onpenenenue nMoTeps Haropa Mpu HAMOPHOM JBHMKEHUHN KUIKOCTH B KPYTJIIBIX TpyOax.

27, ®opmyna Japcu. Onpenenenue kodpduimenta A B 3aBUCUMOCTH OT PEKHUMA TBUKCHUS
KHUJIKOCTH.

78 ['unpaBnuuecku riajgkue U mepoxoparbie NoBepxHocTU. OT yero 3aBUCUT KO3 dUimeHT

"| A B YKa3aHHBIX YCJIIOBUSIX JIBIDKCHHS KHJIKOCTH B TPYOOIIPOBOAAX.
Ot kakux (PaKTOPOB M KaK 3aBUCST MMOTEPH IHEPTUH, Kodpduuuent Jlapcu npu raMuHap-

29. HOM Y TP TYPOYJIICHTHOM PEKUME JIBIKECHUSI )KUIKOCTH.

30.| MecTHble COPOTUBIICHUS U MECTHBIE IOTEPH Haropa. [IpuHLIMIT cH0KEHUS TOTEPb.

31.| OmnbITHOE omnpeAeNeHue MECTHBIX MTOTEPh HANopa U Ko3(h(PUIIMEHTOB MECTHBIX MTOTEPb.

3. OOBACHUTH ClEeNYIOIIKE MOHATHS: MaJlo€ OTBEPCTHE, TOHKAsI CTEHKA, CXKaThe CTPYH, MOJI-
HOE C)KaTHe, COBEPILIEHHOE CKaTHe, UHBEPCHSI CTPYH.

BriBectu dhopmMyny [uist onpeieseH sl CKOpOCTU UCTEUEHUs KUAKOCTU Yepe3 OTBEPCTHUE B

33. | ToHKO# CTeHKE B aTMOc(hepy mpu MOCTOSTHHOM Harope. J[ath moHaTust Ko3ppuimeHToB
CKOPOCTH, CKaTHsl, pacxoja.

BriBectu dhopmyny Juist onpeeneHus pacxoa UCTeUeHUs! )KUIKOCTH Yepe3 OTBEPCTHE B

34. | ToHKO# CTeHKE B aTMOc(depy mpu MoCTOsTHHOM Harope. J[ath moHaTust Ko3QPuimeHToB
CKOPOCTH, CKaTHsl, pacxoja.

35. | Knaccudukanus nacagkoB. OCOOEHHOCTH UCTEUYCHHS Yepe3 HACAJIKH.

36. | MeToapl u ipubOPHI TSI K3MEPEHUS PACX0/1a KUIKOCTH.

37. | M'unpaBnudeckuii ynap B Tpyoax. ®opmyna nmpodeccopa H.E. XKykosckoro.

38. | Bunsl runpaBaudeckoro yaapa. OnpenesaeHie NOBBIIICHHS TaBJICHHS MPU PA3INIHBIX BU-
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Jax ynuapa.

39. | MeToabl mpenoTBpaIieHus: 1 60pHOBI ¢ THAPABIUYECKUM YIAPOM.

40. | Knaccuduxkanus TpyoonpoBoIoB.

41. | I'mapaBnudeckuil pacueT KOPOTKUX TPpyOOIpoBoA0OB. THIIBI periaeMbIX 3a1a4.

42 ['unpaBnuueckuil pacueT KOPOTKUX TPYOOIIpoBOI0B. BbIOOp ceuenuii st coctaBiaeHUs

" | ypaBHeHus bepHyim.

43. | MeTtoanka pacdera KOpOTKOTO TPyOOTpoBOa.

44.| InuHHbIE TPYOOIIPOBOIBI.

45. | I'mapaBaudeckuil pacyer JJIMHHBIX TpyOOTIpoBOAOB. THIIBI periaeMbIX 3a4a4.

46. | TynukoBbie TpyOOIIpoBoibl. OCOOEHHOCTH I'MIPABINYECKOTO pacyera.

47. | O6mas knaccudukaius HacocoB. [IpuHIUT AEMCTBUS HACOCOB PA3ITMYHBIX KJIACCOB.

48, YCTpoNCTBO U MPUHIIMIT JEHCTBUS LIEGHTPOOESKHBIX HacOCOB. O6IacTh UX TPUMEHEHHUS,
IIYCK B XOJ, PETyJUPOBaHHE [10/1a4H, JOCTOMHCTBA M HEJIOCTATKH.

49. | Yro Takoe Hamop Hacoca? BeiBecTH sKCIuTyaTallmOHHYIO (JOpMYITy Haropa Hacoca.

50.| Hamop Hacoca. BeiBog npoektHo (HopMysisl Harmopa.

51. | Onpenenenne Haropa Hacoca Mo MOKa3aHUsAM IPUOOPOB (IKCIUTyaTarmoHHas Gopmyrna).

52.| OcHOBHOE ypaBHEHHE padOTHI IEHTPOOEIKHOTO HACOCA.

53 Pa6oune xapakrepuctuku H-Q, N-Q, n-Q nenTpobexkHbix HacocoB. Kak oHM motydarorces
Ha IPAKTHKE?

54 PaboTa nienTpoOexHOTO HAacoca Ha TaHHBIN TPYOONIPOBOA. XapaKTepUCTUKa TPyOOIIPOBO-

" | ma u ee mocrpoenue. Paboyas Touka.

55. | Kak momo6parh Hacoc 1Mo pabovnM XapakTepUCTHUKAM?

56, [TapannensHas u mocaeaoBaTelbHas padoTa EHTPOOESIKHBIX HACOCOB HA OOIIUN TPYOO-
IIPOBOJI.

57 [lepecuet paboueit xapakrepuctuku H-Q neHTpoOexHOro Hacoca Ha HOBYIO YacTOTY
BpalllCHHUS.

53 Cxembl cucteM BoJI0CHaOXkeHHs ¢ 3a00pOM BOJIbI U3 OBEPXHOCTHOIO U MOJ3EMHOTO BO-
JOUCTOYHUKOB. OCHOBHBIE 3JIEMEHTHI CXEMBI.

59 Cxembl cucteM BoJIoCHaOXeHHsI ¢ 3a00pOM BOJIbI U3 MOBEPXHOCTHOT'O BOJAOMCTOYHUKA.
OCHOBHBIE YJIIEMEHTHI CXEMBI.

60. CyrouHas 1 yacoBasi HEpaBHOMEPHOCTh BOJ0NOTpedsieHus. OnpeeneHue pacueTHOro
(MMKOBOT0) pacxoja.

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

62. Onpenenenre eMKOCTU 0aka BOJJOHAIIOPHOM OalTHH.

63. | OnpeerneHne BHICOTH BOIOHATIOPHOIT GAIIHH.

64.| Spnudr, cxema 1 IPUHIAIT ASHCTBISL.

65. | [TneBMaTH4eckasi BOJONOIbEMHAs YCTAaHOBKA. CXeMa U MPUHIIUIT JIEHCTBHUS.

66. | BonoctpyitHas BogonorseMHas ycTaHoBKa. CxeMa v MPUHIIAIL IEHCTBHSL.

67.| TpeboBaHus, NpeabsBIsIeMble K KaUECTBY TUTHEBOU BO/IbI.

68. | CriocoObl ynydIlieHuss Ka4ecTBa BOJBI.

69. | TexHonorndeckue cXeMbl OUYUCTKH BOBI
[IpuroaHoCTh UCTOYHHMKA BOJIOCHAOKEHHUS OIIPENIENSIeTCs CIeNYIOIIMMHI OCHOBHBIMU Tpe-

70.| 6oBanusmMu. CaHuTapHasi OXpaHa UCTOYHUKOB BOIOCHA0XKEHUS ¥ BOJOIPOBOIHBIX CO-

OpPYKEHU.
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6.2. Onucanmne nmokasareseil 1 KpuTepueB KOHTPOJIS YCIIEBAeMOCTH,
ONUCAHNeE IIKAJ OlleHMBAHUSA

Onenka Tekyiield paboThl U IPOMEXKYTOUHBIN KOHTPOJIb 3HAHUN CTYJIEHTOB OCYILECTBIISET-
Csl HA OCHOBE TPAJULIMOHHOM CHCTEMBbI KOHTPOJII U OLEHKHU yCIeBaeMOCTU. TpaJullMOHHAs CUCTe-
Ma KOHTPOJISI U OLIEHKU YCIIEBAaEMOCTH CTY/AEHTOB IPEICTaBICHAa KPUTEPUSIMH BbICTABICHHS OLIEHOK
«HEYJIOBJIETBOPUTEIBHO», «YAOBIETBOPUTEIBHO», «XOPOLIO» U «OTIUYHOY.

Kpurtepuu onieHkH BbINOJIHEHHUS] TECTOB:

Texkyiee TecTupoBaHue (MMCbMEHHOE) MPOBOAUTCA Ha 5 U 12 Hexpensx yueOHOro cemecrpa.
Kaxnpiii Tect coctout u3 10 Bonpocos u coaepxut 30 BapHaHTOB.

Kpurepun onenuBanus:

— IIpaBUJIbHBIC OTBETHI HA MEHEe, YeM 6 3amaHuii — 2 6aia;

— IpaBUJIbHBIE OTBETHI Ha 6-7 3amaHuil — 3 Gaa;

— IpaBUJIbHBIE OTBETHI Ha 7-8 3amaHuil — 4 Ganna;

— IpaBUIbHBIE OTBETHI Ha 8-10 3amanuii — 5 Gaa.

OcHoBaHMSIMU NIl CHW)KCHHUSI OIICHKM Ha 1 Oaim SIBISIOTCS: OTCYTCTBHE OOOCHOBAHHMS
BbIOPaHHOT'O OTBETA, HETIOJIHBIN OTBET; HEOPEKHOE BBINOIHEHHE, OLIUOKU B 0003HAYECHUSIX U T.II.

KpuTtepuu onieHKku BbINOJHEHHUS W 3aIIUTHI J1a00paTOPHBIX padoT:

K 3amwure maGopaTopHoil pabOTHI MPEACTABISAETCS OTUET C TMOJHOCTHIO 00pabOTaHHBIMHU
pe3yibTaTaMu U3MepeHul, rpaduyeckuM MaTepuaioM, BeiBoAaMH. OT4ET HE MOKET ObITh NPUHAT U
MOITIKUT AOPA0OTKE B CITydae: OTCYTCTBUSI HEOOXOUMBIX pPacyeTHBIX (popmyl1, 0003HAUYEHHI U T.I1.;
OTCYTCTBUSI HEOOXOIMMOTO Trpaduyeckoro Marepuaya; HEKOPPEKTHOW OOpabOTKH pPe3ysIbTaToB
W3MEPEHNH.

3ammTa oTyeTa Mo J1abopaTopHOU paboTe MPOXOAUT B YCTHOW WIM MUCHbMEHHON dopme Hu
OLICHMBAETCA [0 CHCTEME OIEHKU «3auer» / «He3aueT». B ciyuyae mnosiydyeHus mpu 3alliure
71a00paTOPHON PabOTHI HEYTOBIETBOPUTEIBHOM OIICHKH, pab0Ta MOICKUT TOBTOPHOH 3aIUTe.

Tabmuma 7a
Kputepuu oneHnBaHusi 3a1UTHI JTa00PATOPHBIX padoT
Ounenka Kputepuu onennBanusi
CTYJIEHT MPEJCTABWII OTYET MO BBHITIOJHEHHON JIaDOpaTOpHOU padoTe,
«3a4eT» MIPABWJIBHO OTBETHJI HA KOHTPOJIBHBIE BOTIPOCHI, PEUIWIT 33/1a4y 110 TeMe

71a00paTOPHOM pabOTHI.
CTYJIEHT MPEJACTABUI OTYET MO BBHITIOJHEHHON JIaOOpaTOpHOU padoTe,
«He3a4yeT» HE OTBETHJI HAa KOHTPOJIBHBIC BOIIPOCHI MM HE PEIIWII 3a/1a4y [0 TeMe
71a00paTOPHON PabOTHI.

Pacuerno-rpaduueckas pabora cocTOMT W3 6 pa3HOBAapPUAHTHBIX 33Jad IO TeMaM
M3y4yaeMoro  Kypca  AucHuIUiMHbl  «BojocHaOxeHue»  MPEArnoJiaralolmux  BBIMOJHEHUE
TUAPABIMYECKUX PACUYETOB, OCTPOCHUE THIPABINIECKUX CXeM, rpaMKOB WIIH TUarpaMM. 3aiaHue
Ha PI'P Beigarorcst Ha 1 - 2 Henensix ydyeOHOro cemectpa. CTyIEHTB CaMOCTOSITEIbHO BBITIOJIHSIOT
PI'P u npencraBisioT ee B pyKOIIMCHOM WMJIM TIe4aTHOM BHJie Ha uctax opmara A4. PI'P ve moxer
OBITh MPUHSITA U MOIJICKUAT JOPAOOTKE B CIIydae: OTCYTCTBHSI HEOOXOMMOT0 TpaduecKoro Marepuaia
WIK OTCYTCTBHE B TpaduieckoM MaTepuajiec HEOOXOAUMBIX O0O03HAYeHUW (CHIIbI, JABJICHUS,
paccTosiHMA, TUIOMIAAN M T.J.), MCIOJB3YEMBIX B pacueTe; HEKOPPEKTHOW OOpaOOTKH pPEe3yJIbTaTOB
pacuetoB. Bemonnenne PI'P siBisiercs o0si3aTeNbHBIM 2JIEMEHTOM, BIIMSIONIMM Ha JOMYCK, K cAade
9K3aMeHa I10 TUCLUILIMHE.

Tabnuna 76
Kpurtepuun ouenusanus PI'P
Ouenka Kpurtepuu oueHuBanus
CTYyJIEHT CaMOCTOSITETbHO W B TIOJHOM oObeme BbimoHWI PI'P,
«3a4yer» JIOTUYHO, TOCIEAOBATENbHO W apryMEHTUPOBAHO W3JI0KUJ pELICHUE
3a/1a4.
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‘ «He3adyen» CTY/IEHT He B I0JHOM 00beMe BolnosHmI PI'P.

[Ipu nosrydeHnH HEYTOBIETBOPUTENIBHOM OLleHKH 110 PI'P, 0Ha mouiexuT ucnpaBiieHUIo 1
ITIOBTOPHOM claye.

Kpurtepuu oneHnBaHusi NpOMe:KyTOYHOTO KOHTPOJIS:

K »sk3ameHy nomyckaercsi CTYIEHT, MOJHOCTHIO BBINOJHUBLIMI Bce BUABI y4eOHOH U
CaMOCTOSITENIbHOM pabOThl U CAABIIMM OTUETHBIE MaTepUabl.

DK3aMeH MpOBOAMUTCS B YCTHOM ¢opMe B BHAE [OKJIaJa CTyJIEHTa MO KaXIOMy
HK3aMEHALIMOHHOMY BOIIPOCY C NPEICTaBICHMEM Ha JHCT€ OTBETa: YypaBHEHUH, Qopmyi,
pacueTHBIX CXeM, TpauKOB U T.II. U OTBETOB (€ciu NOTpeOyeTcs) Ha JOTOJHUTENbHbIE BOIPOCH
IIPEIOo1aBaTes.

KauecTBO  OCBO€HHS ~ IUCUUIUIMHBI, YpPOBEHb  CQOPMUPOBAHHOCTH  3asBJICHHBIX
KOMIIETEHIMI, 3HAHUS U YMEHHUS CTY/AEHTa OLCHUBAIOTCA B COOTBETCTBHHM C TPAAUIIMOHHOMN
TEXHOJIOTUEH:

Kpurtepuu ouennBanus pe3yjbTaToB 00y4eHUs
Tabnuna 8

Ouenka Kpurtepuu onennBanus

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

HUSI, KOMIIETCHITUN U TEOPETUIECKUI MaTepuai 6e3 mpoOesoB; BhIMOJI-

HUBILIUHI BCE 33JaHUSL, IPEyCMOTPEHHbIE YU€OHBIM IJIAHOM Ha BBICO-

KOM KayeCTBEHHOM YpPOBHE; IPAKTHUUECKHE HABbIKU IPO(eCCHOHAIbHO-

ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

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

YPOBHE — BbICOKMIA.

OLICHKY «XOPOLI0» 3aCIyKUBAET CTYJEHT, IPAKTUYECKHU MOJHOCTBIO OC-

CpenHuii ypoBeHb | BOMBILWN 3HaHUS, YMEHUSI, KOMIIETEHIIUU U TEOPETUUYECKUI MaTepual,

«» y4eOHbIC 3a/IaHUsI HE OLIEHEHBI MAaKCUMaJIBbHBIM YMCJIOM 0aJlioB, B OC-

(xoporo) HOBHOM C(HOPMUPOBAIT MPAKTHUECKUE HABBIKH.

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

YPOBHE — XOPOLIMi (CpeHuii).

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

npo0enaMy OCBOMBILUN 3HAHUS, YMEHUS, KOMIIETEHLIUN U TEOpEeTHYEe-

CKUI MaTepuaj, MHOTHE y4yeOHbIe 3aaHusl TIMOO HE BBIMOIHUII, TNO0

OHH OLICHEHBI YHCIIOM OaJIJIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE

MIPaKTUYECKHE HaBBIKU HE CPOPMUPOBAHBI.

KommnereHuunu, 3akperui€HHbIE 3 TUCIUIUIMHOM, C(POPMUPOBAHBI HA

YPOBHE — 10CTATOYHBIIA.

MuHuUManbHbIA | OLIEHKY «HEYAOBIETBOPUTEIHLHO» 3aCIY)KHBAET CTY/AEHT, HE OCBOUBIIUMI
YPOBEHb «2» (He- | 3HAHUS, YMEHHsI, KOMIIETCHIINH ¥ TEOPETUYCCKUN MaTepual, ydeOHbIe
YAOBJIETBOPU- 3aJlaHUs HE BBINOJIHUJI, IPAKTUYECKHE HABBIKK HE COPMHUPOBAHBI.

TEJIbHO) KoMnereHnuum, 3akperui€éHHbIE 32 JUCHUIIINHOMN, He C()OPMHPOBAHBI.

Bricokunii ypo-
BEHb «5»
(OTAM4YHO)

[Toporossiii ypo-
BeHb «3» (ymoBiie-
TBOPUTEIIBHO)

7. YueOHO-MeTOAN4YeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIIIMHBI

7.1 OcHOBHAas JuTepaTypa

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

2. KoxesuukoBa H.I'., Torynosa H.I1.,, Emmun A.B., llleskyn H.A., KpuBuanckuii B.®D.
[IpakTukym no rujapasnuke: YuebHoe nocooue M.: HUL] UHOPA-M, 2014. — 428 c.
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3. TmaopaBnuka W TUApaBiIndeckue MamuHbl. JlabopaTopHbIii NpakTHUKyMm: YdeOHOe
nocoobue. / H.I'. KoxxeBnukoBa, A.B. Emun, H.A. llleskyn, A.B. dpansiii, B.A. IlleBkyH, A.A.
Hemm6ban, b.T. bexumens - CII0.: U3narensctBo «Jlaub», 2016. - 352 c.: wi. - Pexum nmocrtyma
https://e.lanbook.com/reader/book/76272/#1

7.2 lonosiHUTEBHAS JIUTEpaTypa

1. XKyp6a M.I"., Coxonos JI.H., 'oBoposa K.M. Bonocuab:xenue. [IpoekrupoBanue cuctem
U coopyxeHuid. YueOHoe nocodue. T.1. — M.: UznarensctBo ACB, 2003. — 288 c.

2. XKypb6a M.T"., Coxonos JI.U., 'oBoposa K.M. Bonocuadxenue. [IpoektupoBanue cucreMm
U coopyxeHuid. YueOHoe nocodue. T.2. — M.: UznarensctBo ACB, 2004. — 494 c.

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

4. Kanexkun A. A. 'mapaBinvka U THAPABIMYECKUE MAIIMHBL: Y4eOHoe ocodue. — M.: Mup,
2005.-512c.

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

6. IleseneB ®.A., Illeene A.®. Tabmuipl 11 THAPABINYECKOTO pacueTa BOJIOMPOBO/I-
HbIX TpyO: CnpaBouyHoe nocobue. 9-e uza. — M.: OO0 «bACET», 2007. —336 c.

7.3 HopmaTHBHBIEC IPABOBbIC AKTbI

1. TOCT 2.704-2011 Enunas cuctema KOHCTPYKTOPCKOW TokyMmeHTauuu. [IpaBuia BbIo-
HEHUSI THAPABINIECKUX U THEBMATUICCKUX CXEM.

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

3. TOCT P 51232-98 «Bona nutbeBast. O0mue TpeboBaHUs K OpraHu3aluyd MeToJlaM KOH-

TPOJISl KAYECTBAY.

4. CanlluH 1.2.3685-21 «I'urueHuveckre HOPMATHUBBI M TpeOOBaHUS K 00ECHEUECHUIO
6e30macHOCTH U (W1K) 6€3BPEIHOCTH JUIsl yelnoBeKa (DaKTOPOB Cpe/ibl OOUTaHUS

7.4 MeToguvecKue YKa3aHHsl, pEKOMEHAAUNH U APyrue MaTepuajbl K
3aHATUAM

1. KoxxesuukoBa H.I'. 'mapocTtatuka: Meronnueckue ykasanus / H.I'. KoxxeBHukoBa, A.B.
Emwmn, H.A. llleBkyn, A. B. [pansbiii ; 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. IlleBkyn[u nap.] ; Poccuiickuii rocynapctBeHHbIN arpapHblii yHHBepcuteT -MCXA nmenu
K.A. TumupszeBa. - MockBa: PTAY-MCXA umenu K.A. Tumupszesa, 2019. —154 c.—Tekcer :
anextpornasiid. DOI: 10.34677/2019.049

3. KoxeBuukoBa H.I'., Emun A.B., lleskyn H.A. u np. I'mapaBinuka, ruipoMaiiuHel U
CeJIbCKOX03sicTBeHHOE BojocHaOxeHnue Yacts 3. ['mapasnnueckue mamuuel: [Ipaktuxkym / H.I.
KoxxesnukoBa, A.B. Enn, H.A. IlleBkyn, A.B. Hpansiii. M.: U3a-Bo PTAY-MCXA, 2016. 82 c.

4. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A., [Ipansiii A.B. ['ugpaBiuyeckue u mHeB-
MaTHUYECKHE CUCTEMbI TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH U 000PYJI0BAHUS:
[Ipaktukym / H.I'. KoxxeBnukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [pansiii M.: U3n-Bo PI'AVY-
MCXA, 2016, 115 c.

5. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A., [lpanwiii A.B. ['ugpaBnuka u
ruaponHeBmonpuBoa: Mertoauueckue ykazanus / Koxxesuukosa H.I'., Emun A.B., llleskyn H.A.,
Hpansiii A.B. — M.: U3a-Bo PTAY-MCXA, 2016, 40 c.

6. Koxxesnukosa H.I'., Emun A.B., lllekyn H.A., Ipansiii A.B. Xypnan nabopatopHbix
pabor mno aucuumimHaMm «['uapaBnuka», «l'mapaBiuka W TUAPABIMYECKHE MAIIUHBDY,
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«'maporazonunamukay u «BomocnaGxenue» / KoxeBuukoBa H.I'., Emun A.B., [lleBkyn H.A.,
Hpansiii A.B. — M.: OO0 «YMI] «Tpuana», 2015. — 44 c.

7. UcaeB A.Il., KoxxeBaukoBa H.I'., Emmna A.B. u ap. Hacocer: Metoaudeckoe mocobue. —
M.: MI'AY, 2008 r. — 80 c.

8. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEpHET?, HEOOXOAMMBIX /IJIs1 OCBOCHUS AU CIIUTIHHBI

1. http://www.agrovodcom.ru OOO «ArpoBoAKOM» OQUIIMAIBHBIN JUiIep KpYyIMHEHIINX
MIPOM3BOIUTENIEH HACOCHOTO 000pymoBanus Poccuut (OTKPBITHINA JOCTYI).

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

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

4. http://www.techgidravlika.ru MudbopmanmonHo-cripaBoyHas cuctemMa (OTKpPBITHIM J0C-

TYI).

9. IlepeyeHb NPOrpaMMHOro odecnevyeHuss 1 MHPOPMALUOHHBIX CIIPABOYHBIX

CUCTEM
Tao0muna 9
IlepeyeHb mporpaMMHOro odecnev4eHus
HauMeHoBanue
Ne » HauMeHoBaHnue Tun T'ox
pa3aeia yueOHOM ABTOp
n/n NporpamMmbl NporpamMmbl pa3padoTKu
AMCUUILIMHBI (MO1YJIAA)
Paznen 1 «I'mapaBnukay
Paznen 2 «['mapaBnuue-
CKHE MaIINHBI») . OducHsblil na- .
1 Microsoft Office 365 ¢ Microsoft 2021
Paznen 3 «['mapaBnuue- KET
CKHE U ITHEBMATUYECKUE
TIPUBOIBD»

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IJIs1
OCyILIeCTBJIEHHSI 00Pa30BaTEJIbLHOI0 MPOUecca MO JUCHUILIMHE (MOYJII0)
Ta6muma 10

Ceenenus 00 00ecne4eHHOCTH CNIENMATU3HPOBAHHBIMHY AYAUTOPUSMHU,
Ka0uHeTaMHu, 1a00paTOpUAMHU

HaumeHnoBaHMe cnienMaJbHbIX MOMeIe-

HMI U IOMelleHUil VI caMocTosATeIb- | OCHAIIEHHOCTDH clenuaibHbIX IOMelleHHil U 1o~
HOM pa6oTsI (Ne yueOHOro Kopmyca, Ne MellleHUH IS CAMOCTOSITe/IbHOI PadoThI
AyJAUTOPUH)

1 2

1.9xpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (MuB. Ne

23 kopmyc, 7 ayauTopus 410134000001611)

3. Jlocka HacTeHHas 3-3J€MEHTHAs

(MuB. Ne 210136000005980)

23 kopmyc, 70 nadopoaTopus 1. Cten ruapaBiIndYecKuil yHUBEpCallbHBIN J1a0opa-
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topubiil I'VJIC-1 (MuB.Ne 210134000002961)

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

(MuB.Ne 210134000002962)

3. Crenyp 1ab0paTOPHBIN 1O UCCIICIOBAHUIO PAOOTHI
IMHEBMATUYECKOW BOJONOIBEMHON YCTAHOBKH
(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 naBneHus —2 IIT.
(MuB.Ne210134000002782; 210134000002781).

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

10. LlenTpoOexHBIE HACOCHI —2IIT.

(MuB. Ne 210134000002779; 210134000002780)

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, MHTepHeT-nocrynom.

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

11. MeToanuyeckue peKOMeHIAIMU 00y4aI0IMMCS 110 OCBOEHUIO M CIIUTIIMHbI

[Tocemienre NEKUMOHHBIX 3aHATUN SIBIsETCA 00s3aTeNbHbIM. [IpomnylieHHbIN JTeKIMOHHBII
MaTepuaig He00X0AMMO 3aKOHCIIEKTUPOBATh U MIPEIOCTABUTD JIEKTOPY Ui OTPAOOTKH.

[Ipu npoBeneHnu 1ab0paTOPHBIX PabOT CTYAEHT AOHKEH UMETh CBOM MEPCOHAJIbHBIN Kyp-
HaJI /17151 BBIIIOJIHEHU S J1a00paTOPHBIX pabOT, KOTOPHIN OH 0(popMIISET B OTAEIBHOM TeTpaau UiIN Ha
muctax ¢opmara A4 B COOTBETCTBUU C YCTaHOBJIEHHOW (opmoi. Hammuue oaHoro xypHaiga Ha
IBYX U 00Jiee CTYIEHTOB IPHU BBINOJIHEHUN J1a00paTOPHOM pabOThl HEJOIIYCTUMO.

[lepen HawasioM KOHKPETHOW J1abOpaTOpHOM PabOTHI CTYACHT JOJDKEH CaMOCTOSTEIBHO
YSICHUTB: COJIEpKaHue paboThl, OCIEI0BATEIBHOCTD BBIMOJIHEHNUS HAOJIOJIEHUN U U3MEPEHUH, Me-
TOAUKY 00pabOTKU IKCHEPUMEHTAIbHBIX JaHHBIX. OOIIMe cBeleHusl 0 TeMaM J1adopaTOPHBIX pa-
00T TIPEACTABJICHBI B METOIMYECKUX YKA3aHUSIX K MPOBEACHHIO JIA0OPATOPHBIX paboT. [Ipomymien-
HbI€ JIabopaTOpHbIE pabOTHI MOJIEKAT OTPAOOTKE B COOTBETCTBHHU C rpapuKoM O0TpabOTOK, COCTaB-
JISIEMBIM 3a JIBE€ HEZEIH /10 KOHIIa yueOHOro ceMecTpa.

[Ipu m3ydyeHuu Kypca AUCHUIUIMHBI 0CO00€ BHUMAHHE CIEAYET YIEIHUTh CIEIYIOIHUM BO-
IIpocaM: OCHOBHOE YpaBHEHME I'MJAPOCTATUKH, 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, pabOUYUe XapaKTEPUCTHK
HACOCOB, XapaKTEepUCTUKA TPYOOIIPOBO/Ia, MapaielibHas U ocie0BaTeIbHast paboTa HacOCOB.
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Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI

CryneHT, NpOIyCTUBIIUN JIEKIIMOHHOE 3aHATHE, 0053aH CaMOCTOSATEIBHO NIpopadoTaTh
MPONYIIEHHYIO TeMY (pa3fiel), MPeloCTaBUTh MPEIOaBaTeII0 KOHCIEKT MPOIYIICHHON JIEKITUN U
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 otpadotok. Ilepen oTpaboTkoi J1abopaTopHOM 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 BBINIOJIHCHHUU ITPOITY-
IIEHHOW JabopaTOpHON pabOTHl 3aHOCHT B 3apaHee MOATOTOBJICHHBIM oTueT. [locie oOpaboTku
OTIBITHBIX JAHHBIX 0()OPMIIEHHBIN JTOJKHBIM 00pa3oM OTUET O BBINOJIHEHUU J1JAOOPATOPHON pabOThI
MPEOCTABIISIETCS BEAYIIEMY TPENOIaBATEIIO IS 3aIIUTHL

12. MeToanyeckne peKOMEHIAUNH NPENOAABATEISAM 110 OPraHU3aALMU 00yYeHUs
10 JUCHMILINHE

Hawnnyumeit popmoit opranuzanuu o0ydenust qucuuiuinae «[uapasnukay npeacrabisiercs
TaKas, IpU KOTOPOU Bce BUJIbI YU€OHBIX 3aHATUN (JIeKIus, 1a00paTOpHbIe 3aHATUS) 00pa3yIoT eu-
HBIM B3aMMOCBS3aHHBIN y4eOHbIN Ipolecc. [TTaBHBIM 3B€HOM 3TOrO MpoIecca SIBISIFOTCS JIEKIHH,
Ha KOTOPBIX HaJaraercs OCHOBHOE COJEP/KAHME Kypca U JaeTCs Hay4dHasi U METOINYECKasl YCTaHOB-
Ka B U3yYEHUH MPENOJaBAEMON TUCUMIUIAHEL. [Ipy ycI0BHHM CBOEBPEMEHHOIO 3aKPEIUICHUS JIEKIU-
OHHOI'0 MaTepHalla Ha TPYIIIOBBIX 3aHATHUIX U B IPOLECCE BBIIOJHEHUS JOMAIIHUX 33JlaHUN CTY-
JIEHTBI SIBIISFOTCS HA OYEPEIHBIE JIEKIUU JOCTATOYHO NOATOTOBICHHBIMH JUIS UX IIPOCIYIINBAHUS U
YCBOCHHUS.

Bo Bpems nekuuii JeMOHCTpanMs CIAaUJ0B WM NPE3EHTAUUMN SABIAETCSA IPEIIIOYTUTEIIBHEE.
[IpumeHenue ciaifioB U npe3eHTauuil TpedyeT TIaTeabHOU paboThl, IO METOAUYECKOMY olecre-
YEHUIO TaKUX 3aHATHI: 0TOOp HEOOXOIUMBIX (parMeHTOB (UIBMOB U CIAii10B, 0A00p MILTIOCT-
pauuii U 4epTeKen, ITPOBEPKa Ka4yeCTBA UX JIEMOHCTpALMH, 3aTPAaYMBAEMOI0 BPEMEHS U T. 1.

IIpoBenenue JadopaTopHBIX PadoOT SIBISICTCS OJHUM W3 BAXHEUIITUX IJIEMEHTOB 3aKpETI-
JIEHUS IPOMAEHHOT0 MaTepualla, a TakKe MPUOOpEeTEeHUsI MPAKTUUECKUX HABBIKOB CTYJICHTaMH.

ITporpammy paszpaborana:

Koxesnukosa H.I'., X.T.H., 1Oo1IeHT

(moamucs)
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PELIEH3USA
Ha padouyro nporpammy aucuuiuinabl «b1.0.12 I'uapaBauka»
OIIOII BO no nanpasjieHuio 35.03.06 ArponHkeHepus
HANPABJIEHHOCTH — DJIEKTPOOOOPYA0BAHME U YJIEKTPOTEXHOJIOT UM

Crymkunoit Hartanbeit AnekceeBHOU, 3aB.kadenpoil «IEKTpOCHAOKEHNUE W DIEKTPOTEX-
HuKa uMeHu akajgemuka M.A.bymsko» Mucturyra mexanuku u sHepretuku um. B.IL [Nopsuxuna
PTAY-MCXA um. K.A. TumupsizeBa, K.T.H., IOIEHTOM (J1ajiee TI0 TEKCTY PEILIeH3EHT), IPOBECHA
perieH3ust paboue mporpaMMbl TUCHUTIIHHBI «[ uapaBiukay no HanpasiaeHuio 35.03.06 Arpoun-
YKEHEPHST HAIMIPABIECHHOCTH — DJIEKTPOOOOPYIOBAHUE U IJIEKTPOTEXHOJIOTUU (KBaTU(UKAIUSA BbI-
MycKHUKa — OakaniaBp) paspaboranHoir B DI'BOY BO «Poccuiickuii rocyiapCTBEHHBIN arpapHbIil
yauBepcureT — MCXA umenu K.A. TumupsizeBa», Ha kadenpe «TemnorexHuka, ruapaBivka u
sHeproobecneueHne npennpusatuii (paspadorunk — KokeBuukoBa H.I'., 3aB.xadenpoit, k.T.H., 10-
LICHT).

PaccMoTpeB npencTaBiieHHbIE HA PELIEH3UIO MaTepUabl, PELEH3EHT MPHILIET K CAEAYIOIINM
BBIBOJIAM:

1. IlpeapsBienHas pabouasi mporpamma AMCUMILIMHBL «['MapaBiivka» (Jlanee Mo TEKCTY
[Iporpamma) coomsemcmeyem tpedboBanusam ®I'OC BO mno nanpasnenuto 35.03.06 ArpounxeHe-
pHSl HAIIPABJIEHHOCTU — DJIEKTpooOOpyioBaHue U AleKTpoTexHooruu. Ilporpamma codeporcum Bce
OCHOBHBIE pa3JieNbl, coomeemcmeyem TpeOOBaHUSIM K HOPMATUBHO-METOJUYECKUM JIOKyMEHTaM.

2. TlpencraBnennas B [Iporpamme akmyanbrnocms yaeOHON TUCIMIUIMHBI B PaMKax peain-
3artuu OIIOII BO e nodnesicum comuenuro — TUCTIUTUIMHA OTHOCUTCS K 00s13aTEILHOM YacTH JUC-
IUIUIAH y4eOHoro 1ukia — b1.

3. Ilpencrasnennsie B llporpamme #enu AUCUUILIMHBL coomeemcmeyiom TpPeOOBAHUSIM
®I'OC BO nampasnenus 35.03.06 ArponHkeHepUs HAMPABICHHOCTH — DJIEKTPOOOOPYIOBAHHE U
AJIEKTPOTEXHOJIOTUH.

4. B cootBerctBuM ¢ Ilporpammoii 3a aucuumauHon «l uapaBiauka» 3aKperuvieHbl CIeIyio-
e KOMIETCHIINH (MHAUKATOPbl HocTwkenust kommnereHiun): YK-2 (YK-2.1, YK-2.3), OIK-1 (OIlK-
1.2, OIK-1.3), OIK-5 (OI1K-5.1, OIIK-5.2). Jucummummna «['mapaBnuka» u npencraBieHHas [Iporpam-
Ma cnocobHna peanuzosams UX B 0ObSABIECHHBIX TpeOOBaHUAX. Pe3yiomamul 00yuenus, npeacTas-
neHHsle B [Iporpamme B KaTeropusix 3HaTh, YMETb, BJIaJE€Th coomeemcmesyiom crenuduke u co-
NEepKAHUIO AUCLUIIUHBL U QeMOHCIMPUDYION 803MOICHOCHb TIOTYUEHUS 3asIBICHHBIX PE3YIbTaTOB.

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

6. Mudopmanus 0 B3aMMOCBSA3H W3Y4aeMbIX AUCLHUILIMH U BOIPOCAM MCKIIIOYEHHS TyOJn-
pOBaHUs B COACPKAHUU IUCIUIUIMH coomeemcmeyem NEUCTBUTENbHOCTU. Jucuuminaa «l uapas-
nuKa» B3auMocBszana ¢ Apyrumu auctuuimHamu OITOIT BO u Yye6Horo niuana mo HampaBJeHHUIO
35.03.06 ArpouH)keHepHsl HANpaBICHHOCTH — DJIEKTPOOOOPYIOBaHHE M 3JIEKTPOTEXHOJOTHMH U
BO3MOXHOCTb JyOJUPOBAHUS B COACPKAHUU OTCYTCTBYET.

7. IlpencraBnennas [Iporpamma mpeamnosiaracT MCHOJIB30BAHUE COBPEMEHHBIX 00Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3yEMbIE TP pPeau3alluy Pa3IMYHbIX BUIOB yueOHON paboThl. Pop-
MbI 00pa30BaTEIbHBIX TEXHOJIOTUN_coomeemcmeyiom Cieu(pUKe TUCHUTITHHBIL.

8. Ilporpamma gucummiauHbl «[ uapaBiIuKa» MpeAnojaraeT 3aHATUS B HHTEPAKTUBHOU
dbopwme.

9. Buppl, conepxaHue U TPyILOEMKOCTb CaMOCTOSITEIbHON pabOThl CTYyJE€HTOB, IPEICTaB-
nennsle B IIporpamme, coomeemcmsyrom TpeOOBaHMSIM K MOATOTOBKE BBITYCKHHUKOB, COJEpa-
muMces Bo @T'OC BO nanpasnenus 35.03.06 ArpourkeHepus: HApaBJICHHOCTH — DJIEKTPOOOOPY-
JIOBaHHE U AJIEKTPOTEXHOJIOTUH.

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

11. ®opma MpOMEKYTOUHOIO KOHTPOJIS 3HAHUM CTYIEHTOB, MpenycMoTpeHHas lIporpam-
MOi1, ocyiecTBisieTcs B (hopMe dK3aMeHa, UTO coomeemcmeayen CTaTycy TUCIUIUIMHBI, KaK TUCIH-
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ITMHBI 00s13aTenbHOM yacTu yaeOHoro mukia — b1 ®I'OC BO nanpasnenus 35.03.06 Arpounke-
HEepHsl HAIPaBJICHHOCTH — DJIEKTPOOOOPYIOBaHUE U DJIEKTPOTEXHOJIOT U H.

12. ®opMbl OLICHKU 3HAHUU, NpeacTaBiIeHHbIe B [IporpamMmme, coomeemcemeyiom cneuu-
(vKe TUCIMIUITMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YuebHO-MeTOIMYeCKOe OOecriedeHNe AUCIUIIINHBI MPEICTABIICHO: OCHOBHOMW JUTEpa-
Typoii — 3 ucrounuka (6a30BbIi y4eOHUK), TOTIOJHUTEILHON TUTEpATypol — 6 HauMeHoBaHui, 1H-
TepHeT-pecypchl — 4 uctouHuka u coomeemcmsyem tpedoBanusiM ®I'OC nampasnenus 35.03.06
ArpouH)XeHepusl HapaBJICHHOCTH — DJIEKTPOOOOPYA0BAHUE U AIEKTPOTEXHOJIOTUH.

14. MarepuaibHO-TEXHUUECKOE O0O0ECTICUeHHE UCHIMILUIMHBI COOTBETCTBYET crenuduke
TUCUMIUIMHBI «['MapaBirka» U 00ecredrBaeT UCIOJIb30BaHNE COBPEMEHHBIX 00pa30BaTENbHbIX, B
TOM YHCJIE UHTEPAKTUBHBIX METOJIOB O0YUYEHHUS.

15. MeTtonuyeckie peKOMEHIaluU CTyIeHTaM U METOJIMYECKUE PEKOMEHIalluu Mpero/iaBa-
TEJISIM 10 OpPraHu3aluy 00y4eHHUs MO JUCHMIUIMHE JAI0T MPEACTaBlIEHUE O crenuduke oO0ydyeHus
10 JUCHMIUTMHE «I UIpaBiInKay.

OBLIME BbIBO/bI

Ha ocHoBaHMM NpOBEAEHHON PELIEH3UN MOKHO C/eJaTh 3aKJII0UEHHUE, YTO XapaKTep, CTPYK-
Typa U cojaepkaHue padboueit mporpammbl auciuiuinabl «[ mapasnukay OIIOIT BO no nampasie-
Huto 35.03.06 ArpouH)KeHEepHUsl HapaBIEHHOCTU — DJIEKTPOOOOPYIOBAaHUE U 3JIEKTPOTEXHOJIOTUU
(kBanmdukalus BbITYCKHUKAa — OakanaBp), paspadoranHas KoxxeBnukosoit H.I'., 3aB.xadenpoit ,
K.T.H. cooTBeTcTBYyeT TpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHHUSIM SKOHOMMKH, PbIHKA
TpyJa U MO3BOJMT MpH €€ peau3aluu yCHelHO 00ecnednTh pOpMUpPOBaHUE 3asBICHHBIX KOMIIE-
TEHLUH.

Perrensent: Crymxuna H.A., 3aB.xadenpoit «DnekTpocHaOKeHHE U DJIEKTPOTEXHUKA UMEHH aKa-

nemuxa MLA. Bymsko»  MHcTuTyTa Mexanukn u sHepretuku uMm. B.II Topsukmna
PI'AY-MCXA um. K.A. TuMupssesa, K.T.H., JOIEHT

%{26}’{ « A 4 » Zi; 2021 r.

(noanuce) 7
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W KOMHCCHH HHCTHTY .m
w_.mo_u_..m.H_\:mm HMEHH
Huerosa A.C. L=
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