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1. Ilnanupyemble pe3yJbTaThl 00yUeHHs O JUCHHUILINHE,
COOTHECeHHbIE ¢ IVIAHUPYEeMBbIMH pe3yJjbTaTamMu ocBoenus OIIOII

1.1.Heab n 32124 TUCUMIIJIMHBI

Meanb AMCHUNIMHBI

bakanaBp mo HampasieHuo moaAroToBku 35.03.06 ArpouHXeHepHs JOJKEH OBITh MOATOTOBJICH
K PEIICHUIO 3a71a4 U MTPOPECCHOHAIBHON ACATEIBHOCTH CIICAYIONINX THIIOB: MPOU3BOJICTBEHHO-
TEXHOJOTHYECKOM, TPOEKTHOM.

Heap qucuunauHbl — chOPMUPOBATH Y O0YYAIOIIMXCS CUCTEMY (yHIAMEHTAIBHBIX 3Ha-
HUN, HEOOXOAUMBIX JIJISl TIOCJICIYIOIIEH MOATOTOBKU OakayiaBpa, CIiocoOHOTo K 3P deKTHBHOMY
PEIICHUI0 MPAKTHYECKHUX 33/1a4 CEIhCKOXO3SIMCTBEHHOTO MPOU3BOJICTBA, a TAKKE CIIOCOOCTBY-
IOIIUX JAJIbHEHUIIIEMY Pa3BUTHIO JIMYHOCTH.

3agauM AMCHUILIAHBI:

U3YYUTh OCHOBHBIC 3aKOHBI MEXaHUKH KHUJIKOCTH U ra3000pa3HbIX CPel U OBIAJETh METO-
JaMH MX IPUMEHEHUS B IPAKTHYECKOH JIeITEITHHOCTH.

1.2. KoMneTeHM#u ¥ MHAMKATOPHI MX T0CTH/KEHHI

OIIK-1. CnocoGeH pemiath THUMOBBIE 3a/1a4d MPO(HEeCCHOHANBHOM AesITeNbHOCTH Ha OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTCCTBCHHOHAYUYHBIX U OOMIENPO(HecCHOHATBLHBIX
JUICIUILIMH C MPUMEHEHHEM HH()OPMAIIMOHHO-KOMM YHHKAITMOHHBIX TEXHOJIOTHI

Kon n HaumeHnoBa-
HHC HHIMKATOpa ®opmupyemsie 3YH
JOCTUKEHUS KOM-
METEHINH

WJ-1.0nk-1 3HaHus | OOyuvaromuiicsi T0JDKEH 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEH-

Hcnons3zyer  oc- HOHAYYHBIX JUCUUIUIMH (TUAPABIUKN) JUIsSl pELICHUs CTaH1apT-

HOBHBIE  3aKOHBI HBIX 33/1a4 B COOTBETCTBMM C HAlpaBJIEHHOCTHIO Mpodeccuo-

€CTECTBEHHOHAYY- HaJIbHOM JESITEeIbHOCTU

HBIX  JIUCUHUILUIAH —(b1.0.15-3.1)

TUIS pemenus | ymenust | OOydaromuiics JODKEH YMETh: UCIOJIb30BaTh OCHOBHBIE 3aKO-

CTaHJapTHBIX  3a- Hbl €CTECTBEHHOHAYYHBIX JMCUUIUIMH (THAPABIUKU) JUIS pe-

Jady B  COOTBET- IIEHMs] CTAaHJAPTHBIX 33Ja4 B COOTBETCTBHM C HAIpPaBJIEHHO-

CTBUM C Hampas- CTbIO MPO(eCcCHOHANBHON eI TeIbHOCTH

JEHHOCTBIO  TPO- - (b1.0.15-V¥.1)

(eccronanbHoM HaBblku | OOydarouuiics JOJDKEH BIIAI€Th: HABBIKAMU:

ACATCIIBHOCTH WCIIOJIb30BAaHNs 3HAaHWH OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYY-
HBIX JUCHUHUIUIMH (THAPABIUKN) JUIS PEIICHUs! CTaHAapTHBIX 3a-
Jlad B COOTBETCTBHH C HANpaBIECHHOCTHIO MpOodeccroHalbHOMN
JESATEIBHOCTH

- (b1.0.15-H.1)

2. Mecto aucuuniannsl B crpykrype OIIOII

Jucuumnuza «['uapaBiyka» OTHOCHTCS K 00si3aTelbHONW YacTW MPOrpaMMbl OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeIbHOI porpaMMbl OakagaBpuaTa.




3. O0béM JUCUMIITIMHBI M BUIBI Y4e0HOH padoThl
O6beM aucuuruInHbl cocTaBisieT 3 3aueTHbIX equaull (3ET), 108 akamemudecknx 4acoB

(manee yacoB). JlucruruinHa u3ydaercs B 4 cemecTpe.

3.1. Pacnpenesnenne o6beMa JMCHMIIMHBI 10 BUIAM Y4eOHOI padoThl

Bun yae6HO# paboThI KonnuectBo yacos
KonrakTHas paGora (Bcero) 14
B mom uucne:
Jlexyuu (J1) 8
Ipaxmuueckue 3ansmus (113) 2
Jlabopamopnvie 3ansimus (J13) 4
CamocrositesibHas padora o0yuawmuxcs (CP) 85
Kontpoab 9
Hroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHHM 110 pa3jaejiaM U TeMaMm
e Bcero B TOM 4YHCIIE
TeNIH HanmenoBanue paszaena ¥ TEMbl | 9acoB KOHTaKTHas paboTa CP COHTDONL
1 13 13 P
1 2 3 4 5 6 7 8
Pazgen 1. I'mapocraruka
1.1 OO01ne cBeneHUs 4 1 3 X
1.2 I'mapocraruka 4 1 3 X
Paznen 2. 'maponunamuka
2.1 OCHOBHbBIE IOHATHSA 9 1 1 7 X
29 I'mppaBnuyeckoe MOZEINPOBaA- 4 4 X
HHE
2.3 ['upaBiIndecKue moTepu 7 1 1 5 X
24 I'mapaBnuyeckuii pacuer Tpyoo- 9 1 1 7 X
MIPOBOJIOB
95 Hcreuenne KHIOKOCTH — depe3 5 5 <
OTBEpCTHUS M HACAJIKU
Pazgen 2. 'mapaBnudeckne MalImHbBI
2.1 Hacocpl. OcHOBHBIE TapaMETPBI 2 1 1 X
2.2 LleHTpOOEKHBIE HACOCHI 9 1 2 6 X
2.3 Hacocs! Tpenust 4 4 X
2.4 OOBpeMHbBIe HACOCHI 3 3 X
2.5 I'mapaBnuyeckue IBUTATENN 2 2 X
Paznen 3. I'mapaBnnyeckre ¥ THEBMATUICCKHAE MTPUBOIBI
3.1 OOBEeMHBIN THAPONPHBOA 7 7 X
3.2 I'mnpoauHaMuyecKue nepeiadun 5 5 X
3.3 ITHeBMaTHYECKHIA MPUBO 7 7 X
Paznen 4. CenbCKOX034HCTBEHHOE BOJJOCHA0KEHUE




CucreMbl M CXEMBI BOIOCHAO-
)Keunsi. BomocHa0OxeHne u3 1o-

4.1 BEPXHOCTHBIX M NMOJA3EMHBIX HC- 9 1 8 X
tounrkoB. OCHOBBI KaHalM3a-
105058

Pa3znen 5. OcHOBBI THAPOMENHOPALIUT

51 I'mapomennopanusa. [Ipobaemsr 5 1 4 X
OpOLIAEMBIX 3€METb

5.2 JloaeBallbHBIE MAIIIHHBI 4 4 X
KoHuTposnb 9 9
O0masi Tpy10eMKOCTh 108 8 4 2 85 9

4. CTpyKTYpa M coJepKaHue TUCUUIINHBI
4.1. Conep:xaHue TUCUMILINHBI

Oo0mme cenenns. [Ipeamer ruipaBiIvKy U €ro 3Ha4€HUE B HAPOAHOM xo3sicTBe. Kpar-
Kast uctopust Hayku. [lonsTre "xuakocts". OCHOBHbIE (PH3NUECKUE CBOWCTBA )KUIKOCTH. Moe-
JIM JKUJKOM cpenbl: uaeanbHasi, HBIOTOHOBCKAsl M HEHBIOTOHOBCKAs KUAKOCTH. CHIIbI, JEHCTBY-
IOLIUE B )KUJKOCTH.

I'mapocraTuka. AGCOMIOTHBIM U OTHOCUTENIBHBIA MOKOHN XUIAKUX cpell. ['uapocraTuye-
CKO€ J1aBJieHHe | ero cBoiicTBa. Juddepennnanbupie ypaBHEHUST paBHOBECHUS KHUIKOCTH (ypaB-
HeHus Diniepa). iHTerpupoBanue ypaBHEHUH paBHOBECHS Ui HEC)KMMAEMON JKUAKOCTH, HaXo-
JISIIIENCS TIO/ IEUCTBUEM CHII TSDKECTH U mHepiuu. 3akoH [lackais.

AbcomoTHoe 1 U30bITOUHOE AaBieHus. Bakyym. IIbe3omeTpudeckas Boicota. 'mapocra-
TUYECKUN HArop, ero Gu3N4ecKuii 1 TEOMETPHUECKUI CMBICI. MeTOIbl U TPHOOPHI I U3MEpe-
Hus AasiieHusA. Cuiibl THAPOCTATHYECKOTO JABJIEHUS Ha INIOCKME U KPUBOJIMHEHHBIE TOBEPXHO-
cTH. 3akoH Apxumena. OCHOBBI TEOPUH IIIIaBaHUS TEJ.

[TpyHIMIIBI ¥ CXEMBI MCIOJIB30BAHUS 3aKOHOB I'MAPOCTATUKH B TMAPOCTATUYECKUX Ma-
[IMHAX U MEXaHU3Max.

I'mpponmnammuka. OcHOBHbIE OHATHS. HeycTaHOBUBIIEECS N yCTaHOBUBLIEECS JBUXKE-
HUs kuaKkocTH. CTpyliHas MOJENIb JBHKEHUS >KUJIKOCTH. DiieMeHTapHbIi pacxoa. ITotok kak
COBOKYITHOCTb 3JIEMEHTAPHBIX CTpyeK. DIIeMEeHThI MoToka. HarmopHoe 1 6e3HanopHoe ABUKEHHUSL.
Pacxon u cpeaHsisi cKOpoCTh MOTOKA. YpaBHEHHUs HEPA3phIBHOCTH (CIUIOIIHOCTH) JJISl SJI€MEH-
TapHOM CTPYMKHU U IOTOKA JKUAKOCTHU. YpaBHEHMs bepHyuM i dIeMEHTapHOU CTPYHUKH HIE-
AJIBHOU M peanbHOM KUJIKOCTHU U JUISl IOTOKA PEabHOM KUKOCTH.

OnHOMepHBIE TOTOKHU JKUAKOCTEH U razos. OO1Iee ypaBHEHNUE SHEPTHHM B MHTErpaJIbHON
u gudpdepenunanbHon popmax. JnHamuka Bs3koi sxunkoctu. YpaBHeHus: HaBbe-Crokca. O6-
as MHTerpagbHas (opmMa ypaBHEHHH KOJIMYECTBA JIBUKEHUS U MOMEHTA KOJIMYECTBA JIBUIKE-
HUSL.

I'uapaBanyeckoe MmoaeaupoBanue. OCHOBBI IMJIPOAMHAMUYECKOT0 mojaoous. ['eomer-
pudecKoe, KHHEMaTH4YecKoe U auHamudeckoe nmomoousi. Kpurepun Hwiotona, @pyna, Ditnepa,
Peiinonbaca u Bebepa.

I'mapaBiuMyeckue cONpoOTHBJIEHHS U MOTEPU HATIOPA NPH JABHKEHUH KUAKOCTH. Du-
3U4ecKas IMPUPOAA THAPABIMYECKUX CONPOTUBIEHUH. OCHOBHOE ypaBHEHHE DPAaBHOMEPHOI'O
JIBIDKEeHUsI. Pexumbl aBmxkeHus kuakoctu. Kpurepuit PeitHonbaca. OcoO€HHOCTH JITAMHHAPHOTO
U TypOYJIEHTHOTO PEXUMOB JBHKEHMS KHUJKOCTH B TpyOax. 3aBUCUMOCTb KOA(pHUIMEHTa TH/I-
PaBJIMYECKOTO TPEHHUS B TpyOax OT pexuma JABMKEHHUS JKUIKOCTU U IIEPOXOBATOCTU CTEHOK
(rpaduk Hukypanze). MecTHble CONPOTHBIEHUS U MOTepu Hamopa. CrocoObl CHM)KEHUS THJI-
PaBJIMYECKUX MOTEPb.

I'uapaBanyeckunii pacuer Tpydonposoaos. Kinaccuduxauus tpybornpoBonoB. Kopot-
KH€ U JUIMHHBIE TpyOOnpoBobl. Pacuer kopoTkux TpyOonpoBooB. PacxoqHast XxapakTepucTuka
TpyOomnpoBoaa (MOAyib pacxona). I'mapaBnuyeckne XapakTepUCTUKH TpyOorpoBoaoB. Pacuer
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TpyOONpoBOJa ¢ PAaBHOMEPHBIM IYTEBBIM PAacXoJoM. PacueT IUIMHHBIX TpyOONpPOBOAOB: MPO-
CTBIX U CIIOXKHBIX. | MapaBnnueckuil yaap B TpyOOInpoBoaax. 3auiura OT BO3JCHCTBUS THIPABIH-
YeCKuX yaapoB. ['uapasnuueckuii TapaH.

Hcredyenne KMAKOCTH 4Yepe3 OTBEPCTHA M HacaakH. VcreueHue yepes Manoe OTBep-
CTHE€ B TOHKOM CTE€HKE IIPH YCTaHOBMBILEMCs ABMKeHUU. VcredeHue udepes Hacanku. Bunbl
Hacajok. IIpuMeHeHne HacagoK B TEXHUYECKUX yCTpoWcTBax. McreueHue depe3 OoTBepCTUS U
HACaJKU P MEPEMEHHOM Harope (ONOpOKHEHHUE PEe3epPBYapoB).

I'uapaBanyeckue mammubl. Knaccudukanus. Hacocel u ruapoBurareny.

Hacocbl. Knaccugukanus. O6nacte npuMmenenus. Pabouune napamerpsl: nogaya, Harop,
MomHocTh 1 KIT/JI.

JAunamuyeckue Hacochl. Onpenenenue. OO0Ias XapaKTepPUCTHUKA.

LenTpodexuble HACOCHI. YCTPONWCTBO U NpUHLUI AeicTBUSA. CTpyiiHas MOJEb ABUXKE-
HUS KUJIKOCTH B paboueMm Koisiece Hacoca (Mojens Oitnepa). OcHoBHOe ypaBHeHue. Ilogaua
Hacoca. TeopeTuueckas, JeHCTBUTENbHASI U YHUBEpPCAIbHAs XapaKTEPUCTUKHU. 3aKOHBI IPOIIOP-
oHanbHoCTU. [Ipoliecc BcackiBaHus U siBJeHUE KaBuTauuu. Pabora Hacoca Ha ceTb. Perymupo-
BaHue pexxuma padotbl Hacoca. [locnenoBarenbHas U napasienbHas padoTa HaCOCOB Ha CETh.
OCHOBHBIE KOHCTPYKTUBHbIE Pa3HOBUAHOCTHU LIEHTPOOEIKHBIX HACOCOB.

Hacocbl TpeHuUsi:BUXpEBbIC, CTPYHHBIC, BO3AYIIHBIE (SPIUQTHI, ra3nuThl), JUCKOBHIC,
LIHEKOBBIE. Y CTPOMCTBO U NPUHLIUI JEHCTBUS.

Oo0bemHublie Hacocbl. [IpuHiun neiictBus. Hacocsl mocTynaTenbHOrO ABHKEHUS: TOPIII-
HEBbIE, IIYH)XXEpHbIE U JuadparmMoBble. POTOpHBIE HACOCHI: IIECTEPEHHBIE, IHNOEpHbIE, AKCH-
QIBHO-TIOPIIHEBBIE U PaJUaATbHO-TIOPIIHEBBIC. Y CTPOMCTBO, MPUHIHMI AeWcTBUSA. Paboune xa-
PaKTEpUCTUKHU, PerylrpoBaHue rnojayu. O0paTuMocTb POTOPHBIX HACOCOB.

I'uapaBiauveckue apuratean. Hasznadenue. OOmas knaccudukanus. OObeMHBIC THI-
pOJBUTATENN MOCTYNATEIBHOIO, BPAIATEIbHOIO U IIOBOPOTHOIO JIBHKE€HUH. KOHCTpYKTHBHBIE
CXeMBbl W MpUHIHUN paboTel. O0MacTh mpuMeHEHHs. JlomacTHbIC THAPOABUTATENH (TYpOWHBI).
Knaccugukarus. AKTUBHBIE U peakTuBHbIE TypOuHBL. [lpunnun neiictBus. O0nacTh npuMeHe-
HUS.

I'mapaBiuveckuii 1 MHeBMaTH4Yeckuil mpuBoabl. HazHauenne u obmas knaccuduka-
1us. Posb ruponHeBMONpPUBO/IAa B KOMIUIEKCHOM MEXaHHM3alMM U aBTOMATHU3allMM CEeIbCKOXO-
35IICTBEHHOI'O IIPOM3BOJICTBA.

O0beMubli ruApOonpUBOA. OYHKIIMOHAIBHAS U IPUHIUIIAAIBHASA CXEeMBI. JlIOCTOMHCTBA
M HEJIOCTAaTKHU. ['MaponpHBOJ MOCTYNATEIBHOTO, BPAIIATEIbHOTO W IOBOPOTHOIO ABM)KECHHUU.
[TapameTpsl, XapakTepusyroue oO0beMHBbIE THIPONPHUBOJBL. ['MIPONPUBOI C PAa3OMKHYTOH U
3aMKHYTOH LupKymsauueit padoueil xuakocTu. PerynupoBanue cKOpocTH THAPONPHBOJA: 00b-
eMHoe U JpoccenbHoe. Crhensumil rujaponpuBoj (ruapoycunutens). HasHauenue, nmpuHLUI
JENCTBUSA U XapaKTEPUCTHKU.

I'mapoannamuyeckue nepenaun. Oo6mue cBeneHus. ['napomydTsl U TUAPOTpaHCHOpP-
MaTtopsl. HazHaueHue, ycTpoicTBO, MPUHIUI AEHCTBUS U IPUMEHEHUE.

IIneBMaTnuyeckunii npuBoa. OCHOBHBIE MOHATUS U MPUHIMI paboThl. O0IIME CBEACHUS
0 BO3JYLIHBIX KoMIpeccopax. KoHCTpyKTHBHBIE 0COOEHHOCTH THEBMOIBUTATENIeH 1 IMTHEBMOAI-
napatypsl. Knaccudukanys v npuHIKNNaIbHbIE CXEMbI THEBMOIIPUBOIOB.

Cenbckoxo3siiicTBeHHOe BoocHa0keHHe. OCOOCHHOCTH C.-X. BojlocHa0xeHus. Cucre-
MBI BoJIOCHaOkeHHsl. BomocHabkeHue U3 MOBEPXHOCTHBIX M MOJ3€MHBIX UCTOYHUKOB. TpedoBa-
HUS, MPEIbsIBIIEMbIe K Ka4eCTBY XO35HCTBEHHO-TUTHEBOM BOJBI, U CIOCOOBI €€ YIydIIeHHs.
Hopwmsbl u pexxumMbl BoponoTpediienus. ['uapasinueckuil pacueT BOJOMPOBOAHBIX cucTteM. Mc-
nosib3oBanne DBM i pacdera koiblLieBbIX cetell. HanopHo-perynupyromue coopyxenus. Bo-
noHaropHble OamHu. OrmpeneneHre BHICOTHI BOJOHANOPHOM OalmllHU M 00beMa HamopHO-
PETYJINPYIOIIErO pe3epByapa. DJIEMEHThl BOJONPOBOJHON CETU. DKCIUTyaTalus CUCTEM BOJO-
cHaOxeHusi. OcHoBbI KaHanu3auuu. Haznauenne. CructeMbl KaHAMHM3aMK. Y JIOBUTEIN HedTe-
IIPOJIYKTOB.



OcHoBBI THApPOMeNHOpPauMH. Buabpl M OCHOBHBIE 3amaud rujpomenuopanuid. Kowm-
IUIEKCHOE BIIMSHUE THIPOMETHOpAlMi Ha BOJHBIM, BO3AYIIHBIN, TEIJIOBOM, MUKPOOHOIOTHYE-
CKHI Y IUTATEJIbHBIN PEKUMBI [TOYB.
MexaHu3upoBaHHOE opolleHue. TexHonornueckuil npouecc opouieHust. OpocuTeabHbIe
cucteMsl. Pexxumsbl opomeHus. CriocoObl OJIMBA C.-X. KYJIbTYD.
Opomienue noxxaeBaHueM. ArpoTeXxHUYecKrue TpeOoBaHUs K KauecTBY 10K1s. OCHOBHbIE
THUIIBI 10’K/I€BAJIbHBIX MAIIMH U YCTAaHOBOK. CHHXPOHHOE UMITYJILCHOE JOKIeBaHue. Menkoauc-
IIEPCHOE YBJIAKHEHUE.

4.2. Coaep:xaHue JIeKIU

/o

HaumenoBanue nexknui

I'mapaBimka. O6ume cBenenus. Ilpeamer ruapaBiIMKu U €ro 3Hau€HUE B
HapogHoM xo3siiicTBe. Kparkas ucropust Hayku. [lonstue "xuakxocts". Cu-
JIbl, AEUCTBYIOLIUE B JKUIKOCTH.

I'mapocraTuka. AOCONIOTHBIM M OTHOCHUTEIBHBIM TOKOM KHAKUX CPEI.
I'mapocratuyeckoe aBieHue U ero cBoicTra. uddepeniuanbHbie ypaBHe-
HUS paBHOBECHUS KUAKOCTH (ypaBHEHHs Diiepa). IHTerpupoBanue ypaBHe-
HUI paBHOBECHSI AJI1 HECKUMAEMON JKUJKOCTH, HAXOAALIEHCS 1O IEHCTBU-
€M CHJI TsDKecTH W MHepiuu. 3akoH [lackams. AGcomoTHOe W M30BITOYHOE
nasineHus. Bakyym. IIbe3oMerpuueckas BeicoTa. ['mapocratnyeckuil Hamop,
ero (M3NYECKU U TEOMETPUIECKHIA CMBICT. MeToIbl M IPUOOPHI I H3Me-
penus nasineHus. CUIbl THIPOCTATUYECKOIO JABJICHMS Ha IUIOCKUE U KPHUBO-
JIMHEWHBIE TTOBEPXHOCTH

I'mpponmnammuka. OCHOBHbIE TMOHATHS. YPaBHEHUS HEPa3pbIBHOCTH
(CTIIOMIHOCTH) AJIS AJIEMEHTAPHON CTPYHKHU U MOTOKA KUJIKOCTH. Y paBHEHUS
bepHymu 115 3J1EeMEHTapHON CTPYHKH UACAIBHON U PEAIBHON JKUJIKOCTEN U
JUIS IOTOKA pealbHON >KUIKOCTH. [ MapaBlInyecKkue CONpOTUBIICHUS U MOTe-
pH Haropa MpH JBMKEHUH KUAKOCTU. PeXUMBI IBHKEHUS KUIKOCTH. Kpu-
tepuil PeitHonbaca. OcoO0eHHOCTH TaMUHAPHOTO U TYpPOYJIEHTHOTO PEXUMOB
JIBYDKEHUS )KMJIKOCTU B TpyOax. 3aBUCHUMOCTh KO3(HLMeHTa TUpaBiInye-
CKOTO TPEHHS B TPyOax OT pexuma JBUKEHUS KUAKOCTU U LIEPOXOBATOCTU
creHok (rpaduxk Hukypansze). MecTHble CONpPOTUBIECHUS U MOTEPH HAIopa.
CrniocoObl CHUXKEHUSI THAPABINYECKUX OTEPb.

I'mapaBiauveckue mamunbl. Knaccuduxamnus. Hacocel u rugpoasurarend.
Hacocol. Knaccugukanusa. Obnacts npumenenus. Paboune napamerpsl: mo-
Jlada, Harop, MOIIHOCTh W KnA. /IuHamm4yeckue Hacocbl. OnpenencHue.
O6mras xapakrepucTtuka. [leHTpoOekHbIe HACOCHI. Y CTPOWCTBO M TIPUHITUTT
neiictBusi. CTpyiiHas MOJEb ABMKEHUS KUJIKOCTH B pabodyeM Kojece Haco-
ca (moxenp Oiinepa). OcHoBHOe ypaBHeHHe. [logaua Hacoca. Teoperude-
CKasl, IEUCTBUTENbHAS U YHUBEPCAJIbHAS XapaKTEPUCTUKU. 3aKOHBI MTPOIIOp-
unoHaneHOCTH. [Iporiecc BcackiBaHMs U siBIeHHE KaBUTaluu. Pabora Hacoca
Ha ceTb. PerynupoBanue pexuma paboTsl Hacoca. [locienoBarenbHas u na-
pannenbHas paboTa HacocoB Ha ceThb. OCHOBHBIE KOHCTPYKTHUBHBIE pa3HO-
BUJHOCTH IIEHTPOOESKHBIX HACOCOB

Ceabckoxo3siiicTBeHHOe BogocHaO:xkenne. OCOOEHHOCTH C.-X. BOJOCHAO-
xenus. Cuctembl BojocHaOxeHUs. BomocHaOxeHNe U3 MOBEPXHOCTHBIX U
MOJI3EMHBIX UCTOYHHKOB. TpeOoBaHMs, MPEAbIBIIIEMbIC K Ka4eCTBY XO3SH-
CTBEHHO-TIUTHEBON BOJIbI, M CIIOCOOBI ee yaydmeHusi. HopMbl 1 pexXuMBbI BO-

KonnuectBo
4acoB
2
2
2
2
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nonotpebienus. ['uapaBindyeckuid pacdeT BOJOMPOBOAHBIX cUcCTeM. Mc-
noinp3oBanue OBM s pacdera  KoOJbLEBBIX  ceTed.  HamopHo-
perynupyoomue coopyxkenusi. Bogonanopusie 6amran. OnpeneneHue BbICO-
THI BOJIOHAIIOPHOM OanTHU ¥ 00beMa HAITOPHO-PETYJIHUPYIOIIETO pe3epByapa.
OcHOBBI rHApOMeHOpauMu. BUlibl U OCHOBHBIE 3aJa4M THAPOMEIHOpPA-
uuii. KoMruiekcHOe BIMSHHUE THAPOMEIHOPAIIMHA HA BOJHBIN, BO3YILIHbIM,
TETJIOBOM, MUKPOOHOJIOTMYECKHI U MUTATEIbHBINA PEXKHUMBI I1OYB.

Hroro 8
4.3. Copepxanue 1a00paTOPHBIX 3aHATHIA
Ne . KonunuectBo
HaumenoBanue 1a00paTOpHBIX 3aHATUN
/0 4acoB
1 HccnenoBanue pexuMOB JIBXKEHUS KUJIKOCTH. DKCIEPUMEHTaIbHOE Ompe- 9
JeneHust KOO PHUIMEHTa CONPOTUBICHUS TPEHHS
2 VcnipiTanne 1eHTpoOeKHOr0 Hacoca 2
Hroro 4
4.4. CopepxaHue NPAKTHYECKUX 3aHATHH
Ne . KomnuectBo
HauMmeHnoBaHue nMpakTHYECKUX 3aHATUN
n/n 4acoB
1 Vcnonp30BaHne 3aKOHOB THAPOTUHAMUKH ISl IPAKTHYECKUX PACcCUETOB 2
\ Hroro 2

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00y4aKOIINXCS

4.5.1. Busibl caMOCTOSTENBbHOM paboThl 00yUYaIOMIMXCs

Bunsl camocTosiTensHON paboThl 00y4Yaromuxcst Komraectso wacos
[ToaroToBKa K MPaKTUYECKUM 3aHSTHIM 13
[ToaroToBka K 1a00OpaTOPHBIM 3aHATHSAM U K 3aIIUTe JaOOPAaTOPHBIX pa- 5
oot
CamocrosiTenbHOE U3YUEeHHE OTAEIbHBIX TEM U BOIPOCOB 58
[ToaroToBKa K 9K3aMeHy 9
Hroro 85

4.5.2. ConepxaHue cCaMOCTOSTEIbHON pabOThl 00Y4arOIUXCs
° Kon-Bo
. HaumeHnoBaHue TeM U BOIIPOCOB 4ACOB
1 ['mapocraTrka 6
2 OcHOBHBIE OHSATHS THAPOJMHAMUKU 6
3 ['mapaBanyeckoe MOIEIUPOBAHUE 4
4 ['npaBinyecKkue NoTepu 5
5 ['upaBnuyeckuil pacyeT TpyoOnpoBoI0B 7
6 HcTeueHue )KUJIKOCTH Yepe3 OTBEPCTHSI HACATIKU 5
7 LleHTpOOEKHBIE HACOCHI 6
8 Hacocsl Tpenust 4
9 OObeMHbBIE HACOCHI U THPOIBUTaTEIIH 5
10 OOBEMHBIN THIPOTIPUBOJT 6
11 I'maponrHaMuyeckue nepenayu 5




12 [THeBMaTHYEeCKUI TPUBOA 7
13 BonocHabkeHrne U3 TOBEPXHOCTHBIX U TOJI3EMHBIX HCTOYHHKOB 7
14 | I'mppomenuoparysi. [Ipobaembl OpoIIaeMbIX 3eMelb 7
15 | OcHoOBBI KaHAIM3AIIUK. YJIOBHTEIN HE(DTEPOTYKTOB 5
Hroro 85

5. YueOHO-MeTOANYECKOEe 00ecTieYeHre CAMOCTOSITeIbHON padoThl 00y4aromuxcst
10 JUCHMILIHHE
Y4eOHo-MeToauuecKkue pa3padotku umeroTcst B Hayunoit 6ubmuoreke ®I'BOY  BO
HOxHo0-Ypansckuiit 'AY:
Metoanyeckue ykazaHus JJIsi CAMOCTOSITEIbHOM paboThl o aucuuruivae "I'mapasiuka”

[DnekTpoHHbIN pecypc] : Ais 00yJaromuxcs o HarpasieHno moarotoBku 35.03.06 "Arpoun-
xenepus". @opma oOydeHHs - O4Has, 3a04Has. [ YPOBEHb BBICII. 0Opa3oBaHuUs - OakanaBp] /
coct. O. C. [ltamkuna-I'upuna ; OxHo-Ypansckuii I'AY, UHcturyT arpounxenepun .— Ye-
nsouHck: FOxHo-Ypansckuit 'AY, 2018 .— 77 c. : un., Tabin. — 1,6 MB. JlocTyn u3 J0KaabHOM
ceru http://192.168.0.1:8080/localdocs/tvgs/45.pdf

6. DoHJ OLICHOYHBIX CPEICTB /sl IPOBeIeHUsI IPOMEKYTOYHOM aTTecTanun 00y-
YAKIIHUXCS M0 TUCHHILINHE
s yCcTaHOBIEHUS COOTBETCTBUSL YPOBHSI MOATOTOBKHM OOYYaroIIUXCS TpeOOBaHUSIM
®I'OC BO pazpaboran GoHJ OIEHOUYHBIX CPEACTB ISl TEKYIIET0 KOHTPOJS YCIEBAEMOCTH U
MPOBEJCHUS MPOMEXKYTOUHOM arrecTaluu olydaroumxcsa no aucuurinHe. GoHA OIEHOYHBIX
cpencTB npencrasieH B [Ipuiioxkenun.

7. OcHOBHAsAl M JONOJTHUTEJIbHAsI y4eOHasi IMTepaTypa, Heo0X0AMMAas 1Jisl OCBOCHHS
AUCHUTIAHBI
OcHoBHast U JONONHUTENbHAS ydueOHas nuteparypa uMeercs B HayuHoil 6ubimoreke u
ANIeKTPOHHON MH(pOopMaImoHHo-o0pazoBarenbHoi cpene DI'BOY BO 0xHo-Ypanbckuit [AY.

OcHoBHas:
1.1 Tlramkuna-T'upuna, O. C. ['wapaBiuka W CEIbCKOXO3SMCTBEHHOE BOJOCHAOXKEeHUE [DIek-
TpoHHbIH pecype] / [Tramkuna-I'upuna O. C.,.Bonkosa O. C., .— 1-e uza. — : Jlanp, 2017 — 212 c.—

Jlocty k nonHoMy Tekcty ¢ caiita DBC Jlansk. https://e.lanbook.com/book/94744

1.2 Kpectun, E.A. 3agauynuk no ruapaBiuke ¢ NIPpUMEpPaMu PacdyeToB [DIEKTPOHHBIM pecypc] :
yuebnoe nocodue / E.A. Kpecrun, U.E. Kpectun. — Dnextpon. nan. — Cankr-IletepOypr : Jlans, 2018.

— 320 ¢. —Jloctyn k nmosiHOMY TekceTy ¢ carita DBC Jlaup: https://e.lanbook.com/book/98240

1.3 repennuxt, J1.B. I'uapasnuka [InekTporHblit pecype] : yueonuk / JI.B. IlITepenanxr.
— DnektpoH. gaH. — Cankr-IlerepOypr : Jlanb, 2015. — 656 ¢. — JIOCTyIl K MOJHOMY TEKCTY C caiiTa

OBC Jlans: https://e.lanbook.com/book/64346.

14 I'mapaBiauka U ruapaBiInveckue MamuHbl. JlabOpaTOpHBIM MPaKTHKYM [DIEeKTPOHHBIH
pecypc] : yue6HOoe mocobue / H.I'. KoxeBHukoBa [u ap.]. — DnextpoH. nan. — Cankr-IletepOypr :

Jlane, 2016. — 352 c. — Pexum ngoctyna: https://e.lanbook.com/book/76272

15 Moprynos, K.II. ['mapaBnuka [Dnexkrponssiii pecypce] : yueonux / K.II. MopryHnos. —
Onekrpon. pmaH. — Cankr-lIletepOypr : Jlams, 2014, — 288 c¢. — Pexum ngocryma:
https://e.lanbook.com/book/51930
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http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://192.168.0.1:8080/localdocs/tvgs/45.pdf
https://e.lanbook.com/book/94744
https://e.lanbook.com/book/94744
https://e.lanbook.com/book/94744
https://e.lanbook.com/book/98240
https://e.lanbook.com/book/94744
https://e.lanbook.com/book/94744
https://e.lanbook.com/book/64346
https://e.lanbook.com/book/76272
https://e.lanbook.com/book/51930

JlonosiHUTEAbHAS
1.1 O6mas ruapaBiuka [DIEKTPOHHBINA pecypc]| MPaKTHKYyM K JabopaTopHBIM paboTam IS CTY-

JeHTOB, oOydatomuxcs o Hanpasiernio 110800 - "Arpoumxkenepus” / coct.: O. C. Iltamkuna-I mpuna,
B. 1. Hupsii, B. B. bakynun ; UI'AA .— Yensbunck: YT'AA, 2012 .— 74 c..— 0,7MB. Hdoctyn u3 Jio-
KaibHOU cetu. http://192.168.0.1:8080/localdocs/tvgs/8.pdf

1.2 Kozeips, N.E. [IpakTiKy™M 1o THIpaBiIvke [DIEKTPOHHBIN pecypc]| : yueOHO-MEeTOAHYECKOe
nocobue / .E. Kozeips, 1.®. [Tukanosa, H.B. XanoB. — Dnextpon. gan. — Cankr-IletepOypr : Jlans,
2016. — 176 c. — Pexxum gocrtyma: https://e.lanbook.com/book/72985

1.3  Bakuna B. B. MammHocTpouTtensHas ruapasiuka: [Ipumepsr pacderoB [Tekcr]:
VYuyeb.mocobue st By3oB / B.B.Bakuna,U.J[.denncenko,A.JI.CronsipoB. Kuen: Buma k.,
1987.- 207c.

1.4 I'mapaBiuka, rugpomamibl W ruaponpuBojasl  [Tekcer]:  VYueb.uist  By3oB [/
T.M.bamrra,C.C.Pynnes.b.b.Hekpacos u ap.. M.: MammmaocTpoenwne, 1982.- 423c¢.

1.5 Kynmunos B. A. I'mapaenuka [Tekct]: yue6HOE mocoOue / B. A. Kynunos, 3. M.
Kaprtamos. M.: Beicias mkosna, 2007.- 199c.

1.6 Hammmukua H. A. TwnpaBiawka W celbcKOXO3sHCTBEHHOE BonocHabxenue [Tekcr]:
Yueonuk / Pen.Ilonosa I'.I1.. M.: Arponpomusaar, 1990.- 351c.

8. Pecypchbl uH(pOpMALIMOHHO-TEJIEKOMMYHHAIMOHHOI ceTn «AHTEpHET», HE00X01H-
Mble [IJIS OCBOEHH Sl TN CIHHIJIMHbI

1 EpamHoe OKHO  JOoCTynma K  y4eOHO-METOJAMYECKMM  pa3paboTKam
https://toypray.pd
2. DBC «Jlaub» http://e.lanbook.com/
3. VYuusepcurerckas oubnmmorexka ONLINEhttp://biblioclub.ru/

9. MeToauyeckne yKazaHus JJsl 00y4YaOUIUXCS M0 OCBOEHHIO JUCIUIJIMHBI

VYyeOHo-MeToaMuecKre pa3paboTku umeroTcst B Hayunoit OubnuoTexke M 3JIE€KTPOHHOM
uH(popMannoHHo-o0pazoBarensHoOi cpene PI'BOY BO I0xuOo-Ypansckuii [AY:

1. MeToauueckue yka3aHus JUIsi CaMOCTOSITeIbHON pa0oThl 1o aucuuiuinae "[uapasivka”
[DnexTpoHHBIH pecypc] : A 00ydaroUmXcs 0 HanpasieHHo moAroToBku 35.03.06 "Arpoumxenepus'.
®dopma o0yueHwUs - OuHasi, 3a04Hasi. [ YpOBeHb BhICII. 00pa3oBanus - Oakanasp] / coct. O. C. [ITamkuna-
I'mpuna ; FOxxno-Ypansckuii 'AY, Uacturyt arponnxenepun .— YenssOunck: OxuHo-Ypansckuii ['AY,
2008 — 77 ¢ : wmin, Tabn. — 1,6 MB. [Joctyn #3  JIOKAAbHOW  CETH
http://192.168.0.1:8080/localdocs/tvgs/45.pdf

10. UndopmanmoHHbIe TEXHOJOTHH, UCIOJIb3YyeMble MPH OCYLeCTBJIEHUH 00pa3o-
BaTeJIbHOI0 MpoLecca Mo JUCHHUIIMHE, BKIKYas NepevyeHb MPOrpaMMHOro odecrneyeHust u
HHG(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHnoii 0ubnnoTeke ¢ TepMUHAIBHBIX CTAHIIUN MPEAOCTaBIsIETCS JOCTYN K 0a3zaM
JTAHHBIX

- Koncynprantllntoc (cripaBouHble TPaBOBBIE CUCTEMBI);

- Texakcnept (mHbOpMarmornHo-cripaBouHas cuctema ['OCTog);

- «CenpXx03TeXHUKa» (ABTOMATU3HPOBAHHAS CTIPABOYHASI CUCTEMA).

- MyTestX10.2.

ITporpammuoe obecnieuenue: Kompas, AutoCad, MS Office, Windows.
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http://192.168.0.1:8080/localdocs/tvgs/8.pdf
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
https://e.lanbook.com/book/72985
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c11892&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c11892&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c14910&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c14910&__SemesterType=1,1
http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://192.168.0.1:8080/localdocs/tvgs/45.pdf

11. MatepuajbHO-TeXHHYECKAsA 0a3a, HeOOX0AMMAas VISl OCYLIECTBJIEeHUS 00pa3oBa-
TEeJbHOI'0 NPoIecca Mo JUCIHUIINHE

YuyeOHble ayIMTOPUM AJISl NIPOBeJeHUs 3aHATHH, MPeAYCMOTPEHHBIX MPOrPaMMoOi,
OCHALLCHHBbIE 000PY10BAHHEM M TeXHMYECKHUMH CPeACTBAMHU 00y4eHHs

1. YuebGnbie ayautopun 153, 155 nns npoBeaeHUs 3aHATUH CEMUHAPCKOTO THIA, TPYII-
MOBBIX U MHJIUBUIYAJIbHBIX KOHCYJIBTALMM, TEKYILEr0 KOHTPOJISI U MPOMEXKYTOUHON aTTECTAllUU

2. YueoOnas aymutopus 303 11 mpoBeIEHHUS 3aHATUH JICKIIMOHHOTO MU CEMHUHAPCKOTO
TUIIOB, TPYIIOBBIX U UHANBUYAJbHBIX KOHCYJIbTAIIUN, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHON
aTTecTalid OOYy4YalolIUXCsl OCHAIIEHHAs, MYJIbTUMEAUMHBIM KOMILIEKCOM (KOMIIBIOTEp, BH-
JIEOTIPOEKTOP);

IMomenenus 1l CAaMOCTOATEILHOI Pa00THI 00y4aIO M XCH

1. ITomemenne 303 It caMOCTOATETHLHON pabOTHI, OCHAIIEHHOE KOMIIBIOTEPHOW TEXHH-
KOM C MOJKIIoueHNEeM K cetu «MHTepHeT».

Ilepeyenb 000py1OBaHNSI U TEXHHUYECKHX CPEIACTB 00y4YeHUsA

1. Hacoc HAP 40/200

2. Hacoc HA 40/200

3. Hacoc HAP 400/200

4. Monayns «CucreMa noJa4yu KUIKOCTH 7Sl y4eOHOro cTeH1a « OKCrepuMeHTaIbHas
MeXaHUKa )KUIKOCTH (paMa CTeHaa, 0aK THIpaBINIYeCKUil HAKOMTUTEIbHBIN, EMKOCTD
MepHasl ¢ JaTYUKAMU YPOBHS, HACOC IIEHTPOOEKHBIN C IBUTATEIEM»

5. Moaynb «CranmoHapHOe TeYEHHE KUAKOCTH JUIsl y4eOHOTO CTeH1a « DKCIIEPUMEH-
TaJbHas MEXaHUKa KUJAKOCTH
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IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEJICTB

JUTSL TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH 1 TIPOBEICHHUS MPOMEKYTOYHON aTTeCTallun
o0yJaronmxcs
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COAEPXKAHUE

KomneTreHuu u ux UHAUKATOPBl, GOpPMUPYEMBIE B IIPOLECCE OCBOCHHUSI TUCIUTUIMHBI
[Toka3zarenu, KpUTEPUHU U IIKAJa OLIEHUBAHHUS MHIUKATOPOB JOCTHKEHUS CHOPMHPO-
BAHHOCTH KOMIIETEHIIUI
Tunoswie KOHTPOJIBHBIC 3alaHud U (I/IJ'H/I) HWHBIC MaTCpHaJIbI, H€O6XOHI/IMI>IC JJIs1 OLICHKHW 3Ha-
HI/II>'I, yMGHHfI, HaBbIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, XapaKTCPUIYIOIIUX C(l)OpMI/IpOBaHHOCTI)
KOMIIETEHIIMM B IIPOIIECCE OCBOEHUS TUCIIUILINHBI
MCTOI[I/I‘lCCKI/Ie MaTcpualbl, OIMPECACIAIOMNEC NPOUCAYPhI OLICHUBAHUS 3HaHPII>'I, YMCHHﬁ,
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1. KomneTeHI MU U MX HHAMKATOPHI, GopMHUpyeMble B NpoLecce 0CBOEHHUS THCIU-

INJINHBI

OIIK-1. CriocobeH pemarh TUIOBBIC 3aa49K MPOPECCUOHAITBHON JACATEIHPHOCTH HA OCHOBE 3HA-
HUN OCHOBHBIX 3aKOHOB MaTEeMAaTHUYECKHUX M €CTECTBEHHBIX HAayK C MPUMEHEHHWEM WH(pOpMAaIlu-
OHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTUN

Konun Popmupyemslie 3YH HanmenoBanue one-
HalMEHOBa- 3HAHUSA YMEHUS HaBBIKU HOYHBIX CPEJICTB
HUE UH/IMKa-

TOpa J10CTHU-
KEHHUS KOM-
HETEHIUH = .
5 E 25 g
S g 2383
2 3 8 ES
= £ S8 e
< =
N/I-1.omx-1 OO6yuarommiics Obyuaromumiics | OOyuaromuiics 1 orBeT Ha | DK3aMeH
Hcnonp3yeT | 1OJDKEH 3HATh: OC- | JOJDKEH YMETh: | JOJDKEH BIAJIETh: | IpaKTUYe-
OCHOBHbIE HOBHBIE  3aKOHBI | MCIIOJIb30BaTh HaBbIKAMHU:  HUC- | CKOM  3a-
3aKOHBI €CTECTBEHHOHAy4Y- | OCHOBHbBIE 3aKO- | MOJb30BaHUS HATUH;
€CTECTBEH- HBIX  JMCLMIUIMH | HBl €CTECTBEH- | 3HAHUH  OCHOB- | 2 OTYET IO
HOHAYYHbIX | (TMAPABIMKHU) JJIs | HOHAYYHBIX HBIX 3aKOHOB | Jabopa-
JUCLMIUIMH | pelleHus CTaH- | IUCLUIUINH €CTECTBEHHOHA- TOPHOMU
JUISL peLICHUs | JapTHBIX 3adad B | (TUIPaBIIMKH) YUHBIX  JHUCLH- | paboTe;
CTaHJapT- COOTBETCTBUU C | Uil  peweHus | IVIMH (THAPaBIU- | - TECTUPO-
HBIX 33/1a4 B | HAIPABJIEHHOCTHIO | CTAHAAPTHBIX KM) JJI pelleHus | BaHUE
COOTBET- npodeccuoHab- 3aJa4 B COOT- | CTAHJApTHBIX 3a-
CTBUU C | HOM JeSTeNbHOCTH | BETCTBUU C|/Jay B COOTBET-
HanpasieH- | —(b1.0.15-3.1) HaIlpaBJICHHO- CTBUM C HAIpaB-
HOCTBIO CTbIO  TNpodec- | JEHHOCThIO IPO-
npodeccuo- CHOHAJIBHOU Jie- | (hecCHOoHaIbHOM
HaJIbHOM Jie- ATEILHOCTH JESATEIIBHOCTH -
ATEIIHOCTH -(b1.0.15-¥.1) | (b1.0.15-H.1)
2. IToxa3aTenu, KpUTEPHH U LIKAJIA OLICHUBAHUSA UHAUKATOPOB JOCTHKEHHUS KOMIIe-
TeHIUHI

N/I-1Mcnone3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUMUIUIMH I PELICHHS
CTaHJAPTHBIX 33/1a4 B COOTBETCTBUH C HANPaBJIEHHOCTHIO MPO(PECCHOHATBHOMN IS TETbHOCTH

dopmupye- Kputepuu u 1mkana olleHuBaHUS pe3yabTaTOB 00YUEHHUS MO JUCIUIUINHE

Mmbie 3YH
Henocrarounsiit | Jloctatounsii ypo- | Cpennuil ypoBeHb | BpICOKMI ypoBEHB

YpOBEHB BEHb

b1.0.15-3.1 | O6yuaromuiicst He | O0yuaroniics OOyuatonmiics ¢ | OOyuatomuiicss ¢
3HaeT OCHOBHBIE | c1a00 3HAET OCHOB- | HE3HAUUTENBbHBIMU | TpeOyeMoll  crerme-
3aKOHBI ecTe- | Hble 3aKOHBI ecTe- | OMOKaMU UM OT- | HbI0O TOJHOTHl |
CTBEHHOHAYYHBbIX | CTBEHHOHAYYHBIX JIENbHBIMU  TpO0Oe- | TOUHOCTU 3HAEeT Oc-
JUCHUIUIMH (TUI- | AMCUMIUIMH ~ (TUI- | IJaMH 3HAe€T OCHOB- | HOBHBIE 3aKOHBI
paBIMKHU) AN pe- | paBIMKHU) Uil pe- | Hble 3aKOHBl €CTe- | eCTECTBEHHOHAYY-
HIEHUs] CTaHAApT- | IIEHUs  CTaHAapT- | CTBEHHOHAYYHBIX HBIX JTUCIUILTUH
HBIX 3a7a4 B CO- | HBIX 3aJa4 B COOT- | AUCUUIUIMH  (TUA- | (THAPABIUKK) IS
OTBETCTBHH C | BETCTBUU C HAlpaB- | paBIMKKM) Ul pe- | pellieHus] CTaHaapT-
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HaIPaBIIEHHO- JICHHOCTBIO npo- | MIEHUsT  CTaHAapT- | HBIX 3a/ad B COOT-
cTei0 Tpodeccro- | peccrnoHambHON HBIX 3a7a4 B COOT- | BETCTBUU C HaIlpaB-
HaJIbHOU nes- | AeATEeIbHOCTH BETCTBUU C HAINpPAaB- | JICHHOCTHIO po-
TENHHOCTH JICHHOCTBIO npo- | peccruonanbHOU

(deccruoHambHOM NESTEIIbHOCTH
JIeITEIbHOCTH

b1.0.15-Y.1 | OGyuaromuiicst He | O0y4arouuiics OOyuarommiics OO6yuatoumiics
yMEET MCIOJIb30- | CIal0 yMEeT HC- | yMEeT  HCIONb30- | yMEET  HMCIOJIb30-
BaTh  OCHOBHBIE | [TI0JIL30BaTh OCHOB- | BaTh OCHOBHBLIC 3a- | BaTh OCHOBHBIEC 3a-
3aKOHBI ecTe- | Hble 3aKOHBI €CTe- | KOHBl €CTECTBEHHO- | KOHBI €CTECTBEHHO-
CTBEHHOHAYYHBIX | CTBEHHOHAYYHBIX HAyYHBIX  JIUCLHU- | HAYYHBIX  JTUCIH-
TUCHUIIINH (THA- | IMCHMIUIMH ~ (TH- | TWIMH (TUAPABIMKYW) | TUIMH (THAPABIUKH)
PaBJIMKU) JJIs pe- | paBIUKH) IJIs pe- | AN PElIeHUs CTaH- | JUIsl PElICHHs CTaH-
IICHUSl CTaHAApT- | IEHUS  CTAHAApT- | JAPTHBIX 3a7a4 B | JapTHBIX 3aJad B
HBIX 3aJa4 B CO- | HBIX 3a7a4 B COOT- | COOTBETCTBUU C | COOTBETCTBHH c
OTBETCTBUHU C | BETCTBUM C HaIpaB- | HAIIPABJICHHOCTHIO | HAMPABICHHOCTHIO
HaIPaBIICHHO- JIEHHOCTBIO po- | mpodeccuoHaNbHON | MpodecCHOHATEHON
cTei0 Tpodeccro- | peccroHanbHON NeITEILHOCTH EeITEIbHOCTH
HAJILHOM nes- | AeATeIbHOCTH
TENHHOCTH

b1.0.15-H.1 | Obyuaromuiicsa He | OOyuarouuiics OObyuarommuiics ¢ | Obyuaromuiics
BJIaJIc€T HaBBIKa- | C1a00 BlIajiceT | HEOONBIIUMH  3a- | CBOOOJHO BIIAJEET
MU  HCIOJb30Ba- | HABBIKAMHU HCIOJIb- | TPYJHEHUSIMU BJa- | HABBIKAMHU HCIOJIb-
HUS 3HAaHUM OC- | 30BaHMSA 3HAHHUH | JIeET HAaBBIKAMM HC- | 30BaHHUS 3HAHUH
HOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB | ITOJIb30BaHUS  3HA- | OCHOBHBIX 3aKOHOB
€CTEeCTBEHHOHA- €CTeCTBCHHOHAYY- HUH OCHOBHBIX 3a- | €CTECTBCHHOHAYY-
YUHBIX IHCIIH- | HBIX JUCIMIUIMH | KOHOB  €CTECTBEH- | HBIX JUCIMILIHH
IVIMH  (TUApPaBIU- | (THAPABIAMKK) Ul | HOHAYYHBIX JUCHM- | (TUAPABIMKH) IS

KH) 7S pelIeHUs
CTaHIAPTHBIX 3a-
Jay B COOTBET-
CTBUU C HaIpas-
JIEHHOCTBIO  TIPO-
(dbeccuoHanbHOM

EeITEIbHOCTH

peleHHs CTaHAapT-
HBIX 3a1a4 B COOT-
BETCTBHH C HAIPaB-
JICHHOCTBIO  TIPO-
dbeccruoHaIbHOM
JCSITeTbHOCTH

TUIMH (TUPABIIUKH )
JUTSI PEIICHHS CTaH-
JapTHBIX 3a7ad B
COOTBETCTBUU c
HAIPaBIEHHOCTHIO

poQeCCHOHAIBHON
JIESITENIbHOCTH

pellleHusl CTaHIapT-
HBIX 3a7a4 B COOT-
BETCTBUU C HAIpaB-
JEHHOCTBIO  TIPO-
deccruonanbHOU
NESATSIIbHOCTH

3. TunoBble KOHTPOJIbLHBbIE 3a1aHUS M (WIH) MHbIE MATEPHUAJIbI, HEO0OXO0AUMBbIE J1JI51 OLEHKH

3HAHUI, yMEHHM i, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapaAKTePU3yIIMUX chopmupo-

BAaHHOCTDb KOMIIeTeHIl]/Iﬁ B Ipouecce 0CBOCHUSA TUCHUIIIMHBI

TumnoBbie KOHTPOJBHBIE 33a/IaHUSI U MaTEpPHAIIBl, HEOOXOIUMBIE JJISI OLICHKU 3HAHUH, yMe-
HUU ¥ HaBBIKOB, COJIEPIKATCS B Y4eOHO-METOAMUECKUX pa3pabdO0TKax, MPUBEIACHHBIX HIXKE.
1.MeToauuecknue yKa3aHUs JJIsi CaMOCTOSATENBHOW pPaboThl 1o muctuiuinae [ uapasnmka”
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4. Metoan4yeckne MaTepHaJbl, onpeesiionye NpoueAypbl OeHNBaHUs 3HAHUI, yMeHUH, HABBI-
KOB U (MJIH) ONBITA JeSITeJIbHOCTH, XapaKTepu3ylomuXx ¢(popMHpPOBAHHOCTH KOMIIETEHIHI

B nanHOM paszgene METOAMYECKHE MaTepUallbl, ONPEACIAIOIINE IPOLEyphl OLICHUBAHUS
3HAaHUH, yMEHHH, HABBIKOB, XapaKTEPU3YIOUINX 0a30BbIH ATan (GOPMHUPOBAHUS KOMIETEHIIUH 11O
mucuuiuinHe «['uapasinkay, IpUBEIEHBl IPUMEHATEIBHO K KaXA0MY U3 HUCIOJIB3YEMBIX BUAOB
TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAIlMK 00yYarOIINuXCA.

4.1. OueHo4HbIe cpeacTBA IS NPOBeeHHS TeKYLero KOHTPOJIsl yCIIeBaeMOCTH
4.1.1. OTBeT Ha NPaKTUYECKOM 3aHATUU
OtBer Ha MMPAKTHUYCCKOM 3aHATHU HUCIHOJIB3YCTCA IJId OLHCHKU Ka4YeCTBa OCBOCHUA O6y‘{aIOHII/IMC5I
OCHOBHOH HpO(beCCHOHaJ'H:HOfI O6pa3OBaTeJ'H:HOI\/'I ImporpaMmsbl 110 OTACIIBHBIM BOIIPOCaM U TEMaM AUCLU-

TIHHEL. TeMbl 1 TIIaHbl 3aHATHHA (CM. MeToApa3padoTku 1. 3) 3apaHee coobmatorcs ooydarommmcs. Ot-
BET OIICHUBAETCS OLICHKOH «OTIMYHOY, «XOPOIIOY, KyIOBIECTBOPUTEILHOY» WIH «HEYJAOBICTBOPUTEIHHOY.

No O1eHOYHBIC CPEICTBA Kox 1 HauMmeHoBanue
OTBeT Ha MPAKTHYECKOM 3aHATUU WHJUKAaTOpa KoMIIe-
TEHIINHU
1 TpybonpoBoa muamerpom d, nnuHHOW L, mMoAroTOBIEHHBIA K WUJI-1.0omx-1

TUAPABIMYECKOMY UCIBITAHUIO, 3aII0OJHEH BOAOW INpHU AaBieHuu | Mcmonbs3yeT oCHOB-
p1 mo manoMerpy. OmnpenenuTb KOJIUYECTBO BOJbI, KOTOpPOE HbIC 3aKOHBI €CTe-
HEOO0XOAMMO JIOMOJHUTEIBHO TOJAaTh B TPYOONPOBOJ, YTOOBI CTBEHHOHAY4HBIX
nasieHue B HeM noassuiock ot 0,1 mo 0,7 MIla. Monyns ynpy- | AUCUMIUIMH IS pe-
rocTd BoAbl MpUHATH paBHEIM K = 2-10° H/M% Jledopmanueii | IICHUs CTAHIAPTHBIX
TpyOoOInpoBoa MpeHedpeyb 3a7la4 B COOTBET-
CTBUU C HaIlpaBJICH-
HOCTBIO Mpodeccuo-
HaJILHOI JIeSTENLHO-
CTH

Kputepuu onenku orBeta (Tadi1.) JOBOJAATCS JO CBEACHHS OOYyJarONIMXCs B Hadaje 3aHs-
tuid. OuieHka o0bsiBiIsIeTCs 00yJaIEeMycsi HeTOCPEICTBEHHO MOCIIe OTBETA.

lkana Kpurtepuu onennBanus
- 00yJaroIuics MoJIHO YCBOWJI y4eOHBINH MaTrepua;
- TIPOSIBIISICT HABBIKM aHAJIN3a, 000OIIEHHSI, KPUTHIECKOTO OCMBICIICHUS
U BOCHPUATHS HMH(OpMAIMM, HABBIKM OIMCAHMUS OCHOBHBIX 3aKOHOB
THJIPOMEXAHUKH, SBIICHUN U TPOLIECCOB,;
Onerika 5 - MaTepual U3JI0KeH I'PaMOTHO, B OINPEeNIEHHOM JIOTrHYeCcKoil mocieno-
(oTmaso) BaTeJIbHOCTH, TOYHO HCITOIB3YETCsI TEPMUHOIIOTHS,
- MOKa3aHO YMEHHUE WILIIOCTPUPOBATH TEOPETUUECKHUE MOJIOKEHHUS KOH-
KPETHBIMH MTPUMEPAMH, IPUMEHSATh UX B HOBOW CHTYaIlUH;
- IPOIEMOHCTPUPOBAHO YMEHHE pelIaTh 3a1a4H;
- MOTYT OBITH JIOTYIIEHBI OJHA—[BE HETOYHOCTH TPU OCBEUICHHH BTO-
POCTENEHHBIX BOIIPOCOB.
OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO MpU
Omnenka 4 3TOM MMEET MECTO OJIMH U3 HEJOCTAaTKOB:
(xopor10) - B YCBOEHHMH y4eOHOro Marepuaja JOMYyLIeHbl HeOOJNbIINe MPOOeNnbl,
HE MCKa3MBIINE COJICPKAHNE OTBETA;
- B PEIICHHUH 337129 JONYIIEeHb HE3HAYUTEIbHBIC HETOYHOCTH.
Onerixa 3 - HETIOJIHO WJIM HETMOCIIEIOBATEIbHO PACKPBITO CONEpKAHUE MaTepHaa,
HO TMOKa3aHO o0Ilee MOHMMaHUE BOMPOCAa U MPOIEMOHCTPUPOBAHBI
(YZIOBJIETBOPUTEIHHO) .
YMEHHS, IOCTATOYHbIE IS TAJIbHEHIIIET0 YCBOCHHUSI MaTepHaa;
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- UMCJIMCH 3aTPYAHCHUA WUJIN JOITYHICHBI OIIIMOKH B ONpCaACIICHUU TTOHA-
TPIﬁ, HCIIOJIB30BAHUH TCPMHUHOJIOTHH, OITMCAHUH 3aKOHOB I'HAPOMEXAaHU-
KH, SIBIICHUHN U mponecCoB, pCIICHUU 3aaa4q, UCIIPABJIICHHBIC IMOCJIC HEC-
CKOJIbBKHMX HaBOAIIKWX BOIIPOCOB;

- HCIIOJIHOC 3HAHUC TCOPCTUYCCKOI0 Marcpuajia, 06yqa101um71051 HE MO-
KET MIPUMEHUTH TCOPHUIO B HOBOH CUTYyallMH.

- HE PaCKpBITO OCHOBHOE COJIEpKaHUE y4eOHOro Marepuaa;

- 0OHapy)KCHO HEe3HAaHHE WM HEIOHMMaHWe OOJNbIIeH WM Haumbojee
Ba)XHOH yacTu y4eOHOTO MaTepuaa;

- JONYILCHbI OUIMOKH B OIPE/ICICHUU MOHATHH, MPU HCIOJIb30BAHUH
TCPMUHOJIOTHH, B OITMCAHNU 3aKOHOB I'MJAPOMCXaHUKU, SIBJICHUM U Ipo-
[IECCOB, PEIICHUH 33a/1a4, KOTOPhIC HE WCIPABIICHBI ITOCIEC HECKOIBKHX
HaBOJAIIMX BOIIPOCOB.

OueHka 2
(HEeYTOBIETBOPUTEIHHO)

4.1.2. Otuer 1o J1abopaTopHOM padboTte

Otder o 1abopaTopHOU PabOTE HCIIONIB3YeTCs I OICHKH KayecTBa OCBOCHUS 00yda-
IOIUMCSI  OCHOBHOM Tpo(pecCHOHANbHON 00pa30BaTEIbHOM MPOrPaMMbl MO OTIAEIBHBIM TeMaM
JUCIIUATIITUHBI.

Conepxanne 1 (hopMa oT4eTa 1O JTAOOPATOPHBIM paboTaM MPUBOIUTCS B METOAMYCCKHUX
yKa3aHusIX K JabopatopHbM padotam (1. 3 @OC). ConepkaHue oT4eTa U KPUTSPHH OIICHKH OT-
yeTa (Ta0J1.) JOBOASITCS 10 CBEJICHUS 00Y4YaIOMIUXCsl B HAYaJIe 3aHATHM.

No Ol11IeHOYHBIE CPEJICTBA Kox u Haumenosanue
Otuer no nmabopaTopHoii padboTe MHAMKATOpa KOMIIE-
TEHLUU
1 1. B uem 3axirouaercst (pu3MUECKUN CMBICT ypaBHE- NA-1.0nk1
Hus beprynmn? Hcnons3yer 0CHOB-
2. UTto Takoe ycTaHOBUBIIEECS M HEYCTAHOBUBIIEECS | HBIE 3aKOHBI €CTe-
JBUKEHHUE KMJIKOCTH, PABHOMEPHOE M HEPaBHOMEPHOE, HAIop- CTBEHHOHAYYHBIX
HOe U Oe3HanopHoe? MPUBOJUTE PUMEPHI. JUCLMILINH 7S pe-
3. Kaxoii moTok cunTaercs iaBHO U3MEHSIOINUMCA? | LIEHWS CTaHJapTHBIX
4. Uro Takoe HamopHas ¥ Mbe30MEeTpUYecKas TMHHUH, 3aJ1a4 B COOTBET-
TUIPaBIMYECKUNA YKIOH? CTBUH C HaIlpaBJICH-
S. Kaxkoii Buzn sHepruum (Hamop) 3aTpaurBaeTcs Ha | HOCTHIO MpodeccHo-
IIPEOJOJIEHUE TUAPABINYECKUX CONMPOTUBIICHUN IPHU HANIOPHOM | HaJbHOMU JESTEIBHO-
JBUKEHUH KUAKOCTU B TpyOax? CTH
6. VYKaxkuTe pa3MEpHOCTb YIEHOB ypaBHEHMs bep-
HYJUTH.
7. UeM BBI3BIBACTCSI HEPABHOMEPHOCTD pacIpejiene-
HHUSI CKOPOCTEH IO CEYEHUIO MOTOKA U KaK OHAa YYUTHIBAETCS ?
8. Kakue cymecTByroT orpaHuueHust i MpUMEHE-
HHs ypaBHEHHUs bepHysin?

OTtuer oLEHUBAETCs MO YCMOTPEHHUIO IPENOAABATENS OLIEHKONH «OTINYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEIILHOY», «HEYJOBIETBOPUTEIbHO» WM OLEHKOW «3aYTEHO», «HE 3aYTEHOM.
OreHka «3a4Te€HO» CTaBUTCS OO0ydaromumMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KpPHTEpH-
SIM, YCTAHOBJICHHBIM JIJISI IIOJIOKUTEIIBHBIX OLEHOK ((OTIUYHOY, «XOPOLIO», «yI0BIETBOPUTEID-
HO»). OueHka o0baBIsETCS 00yUaroneMycs HEOCPEACTBEHHO MOCIIE CJaul OTYETa.

IlIxkana \ Kputepun onenuBanus
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OneHka 5
(oTIMUHO)

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BbICKA3bIBATh U 000CHOBATH CBOU CYXKACHUA ITPHU OTBETC HA KOH-
TPOJIbHBIE BOTIPOCHI,

- YMCHHC OIMMCBhIBATH 3aKOHBI THIPOMEXAaHUKHU, ABJICHUSA U IIPOLCCCHI;

- YMEHUE MPOBOANTH M OIICHUBATH PE3YJbTaThl H3MEPCHUN;

- CIIOCOOHOCTD peniaTh 3aJauH.

Ouenka 4
(xopor10)

- U3JI0’)KEHHE MaTepuaa JJOTUYHO, TPaMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHNE TEOPETUUECKUX 3HAHUH JUIsl ONMCAHUs 3aKOHOB
TUIPOMEXAHUKH, SIBICHUH M IIPOLIECCOB, PEILEHUS KOHKPETHBIX 3ajady,
MIPOBEICHUS U OLICHUBAHUS PE3yJIbTaTOB MU3MEPEHUN, HO COJIepKaHUE U
¢dopma 0TBEeTa IMEIOT OTJEIbHbIE HETOUHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- M3JI0)KEHHE MaTepuaia HeMoJIHO, HEeMOCIeA0BaTEIbHO,
- HETOYHOCTH B OIPECJIICHUH MOHATUM, B MPUMEHEHUU 3HAHUUN JJI OIHU-
CaHUsl 3aKOHOB THAPOMEXAHMUKH, SBJICHHA M MPOIECCOB, PEIICHUS KOH-
KPETHBIX 3a/1a4, TPOBEICHUS U OLICHUBAHUS PE3YJIbTaTOB U3MEPECHHU,

- 3aTpyIHEHUs1 B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00HapyKMBaeTCs HEJOCTATOYHO TIyOOKOE MOHMMAaHUE MU3YyUYEHHOro Ma-
Tepuana.

Orenka 2
(HEeYIOBIETBOPUTENHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHMIA; JOMYIIEHBI OIIUOKH
B ONpEACICHUH MOHATHH M ONKCAaHWU 3aKOHOB THMJIPOMEXAHHKH, SIBICHUN
U TPOIECCOB, UCKAXEH MX CMBICT, HE PEHICHBbI 3a7adyd, He IPaBUIBHO
OLICHUBAIOTCSI PE3YJIbTAThl N3MEPCHUN;

- HE3HaHWE OCHOBHOTO Marepuana y4eOHOW MpOTrpaMMBI, OITYCKAOTCS
rpyObie OIMOKH B U3JI0KEHUH.

HMlxkana

Kputepuu onenuBanus

OI_IGHKa GBauYTCHO»

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBO0OOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATh CBOU CY)KJIEHUs MPH OTBETE Ha
KOHTPOJIbHBIC BOITPOCHI;

- YMEHHE OMHUCHIBATH 3aKOHBI TUAPOMEXAHUKH, SIBICHUS U TPOIECCHI;

- YMCHHC IPOBOJUTH U OLICHUBATL PE3YJIbTAThI I/I3MepeHI/II\/’I;

- CIOCOOHOCThH peliaTh WH)XEHEpHbIE 3a7aud (JOMYCKaeTCsl HaJudue
MaJIO3HAYUTENbHBIX OIIMOOK WIIH HCAOCTATOYHO IIOJTHOC PACKPBITHEC
coJiep’KaHHEe BOIMPOCA WM MOTPEIIHOCTh HEMPUHIIMITUAIBHOTO Xapak-
Tepa B OTBETE HA BOMPOCHI).

OI_ICHKE[ «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYECKUX 3HAHHUH; JOMYIIEHBI
OMMOKHU B OTNPEICIICHUH TMOHATUA U OTMCAHWUU 3aKOHOB THIPOMEXaHHU-
KM, SIBICHUN U TIPOLIECCOB, UCKAXKEH UX CMBICII, HE PEIICHBI 337a4l, HE
MPaBUIILHO OLICHUBAIOTCS PE3YIIHTATHI N3MEPECHHUIA;

- HE3HAHUE OCHOBHOTO MaTepuaia yueOHOU MporpamMMbl, JOMYCKalOTCS
rpyObIe OIMTMOKN B U3JIOKEHUH.

4.1.3. TectupoBanue

TecTupoBaHue HCMONB3YETCS M OIEHKH KayecTBa OCBOCHHS OOYYaIOIIUMCS OCHOBHOM
poeCCHOHAIBHON 00pa30BaTEIFHON MPOTrPAMMBI TI0 OTJIEIBHBIM TEMaM HWJIM pa3jiesiaM JTUCIIH-
TIHHBL. TeCT MpeAcTaBiseT coO0W KOMIUIEKC CTaHAAPTH3UPOBAHHBIX 3aJaHHMA, TTO3BOJISIOMIUI
YIOPOCTUTDH MPOLIETYPY U3MEPEHHS 3HAHUN U YMEeHHI oOydaromuxcs. O0ydyaromuMest BbIIArOTCS
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TECTOBbIE 3a7aHusl ¢ (POPMYIHPOBKOI BONPOCOB U MPEIOKEHUEM BBHIOpATh OJUH MPaBUIbHBIN
OTBET U3 HECKOJIbKMX BapUAaHTOB OTBETOB.

Ne O11eHOYHBIE CPEJICTBA Kon n HanmenoBanue
TectupoBanue WHJUKATOpa KoMIIe-
TEHLMHU
1 1. Ilpu nBMXEHUU peabHOM KUAKOCTH OI TPYOOIPOBOIY TO- NA-1.0nk1

CTOSTHHOTO AMaMETpa, KaKue ee mapamMeTpbl U3BMEHSTCS?
e CKOpoCTh V.
e - naBieHue P.
® - CKOPOCTb U JIaBJICHHUE.
2. Kak u3MeHHTCs JaBJIeHHE BObI IEpe]] KPaHOM, €CIIU €ro OT-
KpPbITh?
® - HE U3MEHUTCH.
® - YMEHBIIUTCA.
® - YBEIUYUTCH.
3. YkaxuTe, B KakuX ciydasx 0ojiee 0€301acHO UCIIBITATh THI-
paBIMYECKH 00BEKT BOJON WIIM BO3yXOM IIPH OJHOM U TOM
K€ JTaBJICHUU.
® BOIOW.
® BO3/IYyXOM.
e 0Oe3pa3nuyHo.
4.YKaxxuTe, KaK THIPaBIMYECKUE TIOTEPH 3aBUCT OT CpeaHe
CKOPOCTH MOTOKA MPU JIAMUHAPHOM PEKUME ABUKCHHUS.
® TIPOIOPIIMOHAIIBHBI CKOPOCTH IO JINHEWHOMY 3aKOHY.
e 00paTHO MPOMOPIHOHAIBEHEI CKOPOCTH.
® [IPONOPIHOHAIBHBI CKOPOCTHU IO KBAIPAaTUYHOMY 3aKOHY.
5. YkaxuTte, Kakve BUABI THAPABINYECKUX TOTEPh YUUTHIBAIOT-
s TIPU pacueTe KOPOTKUX TPyOOIIPOBOIOB.
® TOJbKO MECTHBIE.
® TOJIBKO JIMHEWHbIE
® JIMHEHHBIC U MECTHBIE.
6.Yucno Pelinonbaca Re = 1000. /Iuamerp TpyObl yBeIUYEH B
3 paza, npu ckopoctu V = const. Kakoii ycTaHOBUTCS pexXUM
IBHKEHUA?

YCTOWYMBBIN TYpOYISHTHBIMH.

YCTOWYUBBIN JTAMUHAPHBIN.
7. YKaxuTe, Mo KaKkoMy 3aKOHY IMPOUCXOIUT pacTpeIeICHIE
CKOPOCTEH 10 CEYCHUIO B KPYTJION TPyOe IpH JAMUHAPHOM pe-
KUME.

mapaboTUIECKUM.

Jorapu(MUIECKUH.

JINHENHBIN.
8. UeM oOBsicHsIETCS OBICTPOICHCTBHE BHIXOIHOTO 3BeHA 00B-
€MHOT'0 THIPaBINYECKOr0 MPUBOA?

BSI3KOCTBIO paboueit )KUIKOCTH.

CKUMAEMOCTBIO.

Hcmonb3yeT OCHOB-
HBIC 3aKOHBI €CTe-
CTBCHHOHAYYHBIX

JUCLMILINH IS pe-

IICHUS CTaHAaPTHBIX
3aJ1a4 B COOTBET-

CTBHH C HAIIPaBJICH-

HOCTBIO ITPOdeccuo-

HAJILHOU JICATEIbHO-

CTH
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® TEeMIIEPATYPHBIM PaCHIMPEHUEM.
9. Ha noBepXHOCTH JKUAKOCTH B COCY/I€ IaBJICHHUE YBEIHUYCHO.
Kak nepenaercs 3T0 yBeslMueHUE JAaBICHUS TOUKaM, HaX0Is1-
LIMMCSI Ha Pa3HbIX YPOBHSIX?
® YeM HIKE PacroiiokKeHa TOUYKa, TEM OOJIbIIIE YBETHUUTCS B
HeH J1aBJIeHUE 10 CPABHEHHUIO C TIEPBOHAYAIIBHBIM.
® YeM HIKE TOYKa, TEM MEHbIIIE YBEJTMUUTCS JaBJICHHUE.
e JaBJICHHE B Pa3JIMYHbIX TOYKAX U3MEHUTCS HA OJIMHAKOBYIO
BEJIMYHHY.
10.Kak u3MeHstoTCs MOTepy Hamopa 1o AJIMHE TOTOKa B 3aBUCH-
MOCTH OT CPEIHEN CKOPOCTH L IPU TypOYJICHTHOM PEKUME

IBIDKEHUSA KUIKOCTH?
1,0:2,0

1,5+25
1,75+2,0

® [IPONOPLUOHAIBHO L
® [IPONOPLUOHAIBHO L
® [PONOPLUHUOHAIBHO L

[To pesynpraTam Tecta OOydaroIIEMYCsl BBICTABJISIETCS OLEHKA «OTJIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHOY» UM «HEYI0BIETBOPUTEIHLHO.

Kpurepruu onenuBanus orera (Tabi1.) TOBOIATCS 0 CBEIEHHUS OOYYaIOUIMXCS 10 Hadaia
TeCTUpOBaHUs. Pe3ynbTaT TecTUpoBaHUs 00BABIAETCS 00yUaroeMycs HEIOCPEICTBEHHO MoCe
ero cauu.

Ihcana (% apaswIY oTBETOR
Orenka 5 (OTJIMYHO) 80-100
Onenka 4 (Xoporio) 70-79
Orenka 3 (yIOBICTBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBJIETBOPUTEIHLHO) menee 50

TecToBbIe 3aaHusl, UCIOJIB3YIOIIMECA I OLEHKH KAadeCTBA JHUCLUMIUIMHBI C ITOMOUIBbIO
UH(POPMALMOHHBIX TexHoJorui, npuseaensl B PIIJI: «10. MHdopmannoHHbIe TEXHOIOTUH, HC-
HOJIb3yEMBbIE NIPH OCYLIECTBICHUHM 00pa3oBaTeIbHOIO Ipolecca Mo JUCHUILIMHE, BKIIIOYas IIe-

pC€YCHL IPOrpaMMHOTO obecrnieyenuss U I/IH(I)OpMaI_II/IOHHLIX CIIPaBOYHBIX CUCTEM» -
MyTestX10.2.

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA JIJIsl NPOBEACHUS MPOMEKYTOYHOM aTTe-
CTalMHU

4.2.1. Dk3aMmeH

Dk3aMeH sBSETCST POPMOI OIEHKH KadecTBa OCBOCHHSI OOYYarOIIMMCS OCHOBHOW TpO-
beccroHanbHOM 00pa30BaTENBLHON MPOTPAMMEI TI0 pa3fenaM JUCIUIUINHEL [lo pe3ynpTaTtaM 3k-
3aMeHa O00y4aloleMycsl BBICTABIISCTCS OLIEHKA «OTIUYHO», «XOPOIIOY, «yIOBICTBOPUTEIHHOY
WJTH «HEYIOBIIETBOPUTEITHHOM.

DK3aMeH MO0 JUCHUIIMHE MPOBOJMUTCS B COOTBETCTBUM C PACIHCAHUEM IMPOMEKYTOUHOU
arrecranuu, B KOTOpOM YKaSBIBaeTCSI BpeMSI €ro HpOBeJIeHI/ISI, HOMep aYJII/ITOpI/II/I, MECTO HpOBe-
JCHUS KOHCYJII:TaI_II/II/I. VTBep)KI[GHHOG paancaHI/Ie pa3M€H_IaCTCH Ha I/IH(bOpMaI_[I/IOHHBIX CTCH-
JlaxX, a TakKe Ha O(OUIIMATILHOM caiiTe Y HUBEpCUTETA.
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YpoBeHb TpeOOBaHUH I TPOMEKYTOYHOM aTTECTAMK O0YUYaIOIIMUXCS YCTaHABIUBACTCS
paboueil mporpaMMoi JAMCHUIUIMHBI U JOBOAMUTCS IO CBEACHUS OOydYalOUIMXCs B Hadaje ce-
MECTpa.

OK3aMeHbl NPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspelieHus 3aBeAyIOUIEro Ka-
(benpoil Ha SK3aMeHE MOKET IPUCYTCTBOBAThH IperojaBaTesb Kadeapbl, MPUBICYEHHBIN 1
IIOMOIIY B IpUEME dK3aMeHa. B cilydyae oTCyTCTBMSI BEAYLIET0 MPENoaBaTelisl SIK3aMEeH IPUHU-
MaeTcs IpenojaBaTeieM, Ha3HaueHHBIM PaclopsKeHUEM 3aBeyIoUIero kadeapoil.

[TpucyrcTBHEe Ha SK3aMeHE IperojaBaTeneil ¢ npyrux kadeap 6e3 COOTBETCTBYIOLIETO
pacropsKeHus: peKTopa, IpopekTopa 1o yuyeOHoi padoTe WM AekaHa (akynbTeTa He JOoIycKa-
eTCsl.

OOyuaroniyecs: Ipu sBKEe Ha 9K3aMeH 00513aHbl UMETh NPH ce0e 3aUeTHYI0 KHUXKKY, KOTO-
PYIO OHU NPEIbSIBISIIOT 3K3aMEHATOPY.

JUid IpoBeieHNs dK3aMEeHa BEAYIIHUN NIPENoIaBaTeNlb HAKaHyHe M0JIy4aeT B IEKaHaTe 3a-
YETHO-3K3aMEHAL[MOHHYIO BE0OMOCTb, KOTOpasi BO3BpAILlAETCs B JIEKAHAT I10CIE OKOHYAHUS Me-
POIIPUATHSA B I€Hb IPOBEJCHUS dK3aMeHa WM YTPOM CJIEIYIOIIEro JHS.

OK3aMeHbl IPOBOASATCS MO OMiIeTaM B YCTHOM WJIM MMCbMEHHOM BHJE, JUOO B BUJE Te-
CTHPOBaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISIIOTCS MO YCTaHOBJIEHHOW (opMe B COOTBET-
CTBUHU C YTBEP)KICHHBIMHM Kadenpoil sK3aMEeHAIlMOHHBIMU BOIIPOCAMU U YTBEPIKIAIOTCS 3aBe-
JyIOLMM Kadenpoil exeroqHo. B 6unere cogepkurcs 2 TCOPETUUECKUX BOIIPOCa U 3aaya.

DK3aMeHaTOpy IPEOCTaBIIAETCS MPaBO 337aBaTh BOIIPOCHI CBEPX OMIIeTa, a TaKXKe IOMU-
MO TEOPETUYECKUX BOIIPOCOB J1aBaTh Ul PELICHUS 3a/1a4y U IPUMEPBI, HE BBIXOASIINE 32 PAMKHU
IPONJEHHOI0 MaTepuaa 1o U3y4yaeMon JUCLUILIMHE.

3HaHUs, YMEHMSI U HaBBIKM OOYYaIOLIUXCs ONPEAEISIIOTCS OLEHKAMU «OTJIIMYHO», «XOpO-
LI0», «YIOBJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIbHO», KOTOPBIE BBICTABISIOTCA B 3a4€THO-
9K3aMEHAIMOHHYIO BE€IOMOCTh U B 3a4ETHYIO KHMXKKY OOY4arolIerocs B I€Hb IK3aMEHa.

[Tpu mpoBeneHNH yCTHOTO dK3aMEHA B ayAMTOPUH HE JIOJDKHO HAXOIUTHCS 00Jiee BOCHMH
00y4aroImuxcst Ha OJHOTO MPErnoaAaBaTeNs.

[Tpu npoBeaeHUN YCTHOTO K3aMeHa 00yJaroIuiics BbIOMpaeT SK3aMEeHAlMOHHBINA OMIIET B
CllydyalfHOM MOps/Ke, 3aTeM HasbIBaeT (paMMIIMIO, UMsI, OTYECTBO M HOMEpP 3K3aMEHALMOHHOTO
ounera.

Bo Bpems sk3aMeHa oOywarommuecsi MOTYT HOJb30BAaThbCs C pa3pelleHHs] HK3aMeHaTopa
POrpaMMOM TUCHUIUIMHBI, CIPABOYHOW W HOPMATUBHOW JIMTEPATYpOM, IPYrUMHU MOCOOUSIMU U
TEXHUYECKUMHU CPEJICTBAMMU.

Bpemst moaroroBku oTBeTa mpU cAadve 3K3aMeHa B YCTHOM (opMe JOJKHO COCTABIIATH HE
meHee 40 MUHYT (IO JKeJIaHUI0 00ydaroLIerocs OTBET MOXKET ObITh JOCPOUHbIM). Bpems oTBera
— He Ooinee 15 MUHYT.

OOyuaromiuiics, UCTIBITHIBAIOIINI 3aTPYIHEHHSI IPH MOATOTOBKE K OTBETY MO BHIOPAaHHOMY
UM OUJIeTy, UMEeT IPaBO Ha BIOOP BTOPOro OMiieTa ¢ COOTBETCTBYIOIIMM MIPOJTIEHUEM BPEMEHU
Ha MoAroToBky. [Ipy OKOHYATEIbHOM OIICHMBAHUHM OTBETA OILEHKA CHU)KAaeTCs Ha OAMH Oa.
Briiaua Tpethero ounera He pa3peraeTcs.

Ecnu oOyuaromuiicst ssBUICS Ha 9K3aMEH, U, B3sIB OMJIET, OTKA3aJICsl OT MPOXOXKCHHUS aTTe-
CTallM B CBSI3U C HEIMOATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYIO-
BJIETBOPUTEIILHO.

Hapymienne AUCHMIUIMHBL, CHUCBIBAHKE, HCIOJIb30BAaHUE OOYYarOIIMMHCS Hepa3pelleH-
HBIX MEYATHBIX U PYKONMCHBIX MaTe€pHajoB, MOOMIIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, IJIaH-
HIETHBIX KOMIBIOTEPOB, HOYTOYKOB M APYTUX BHUJOB JIMYHOM KOMMYHHMKAIIMOHHON M KOMIIbIO-
TEPHON TEXHUKH BO BPEMs aTTECTAIL[MOHHBIX UCIIBITAHUH 3alpelieHo. B ciayyae HapylieHus 3To-
ro TpeOoBaHUS MpenojaBareib 00s13aH yJaIUTh OOydarollerocs M3 ayJuTOPUU U MPOCTABUTH
€My B BEJIOMOCTH OLIEHKY «HEYJO0BJIETBOPUTEIILHO.

BricTaBieHne OIleHOK, MOTY4YeHHBIX IPU MMOABEICHUN PE3YIbTAaTOB MPOMEKYTOUHON aTTe-
CTallM, B 3a4E€THO-2K3aMEHAIIMOHHYIO BEAOMOCTb M 3a4YE€THYIO KHUXKKY MPOBOJAUTCS B MPHUCYT-
CTBMM camoro oOyuvaromerocs. IIpernonaBatenun HecyT NEpCOHANIbHYIO OTBETCTBEHHOCTh 32
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CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHMSI 3aIlicell 0 pe3yabTaTaxX MPOMEKYTOYHON aTTeCTalluy B
3a4€THO-’K3aMEHAIMOHHYIO BEJOMOCTb U B 3aYETHBIE KHUKKHU.

HesiBka Ha 5K3aMeH oTMeyaeTcsl B 3a4€THO-3K3aMEHAIMOHHON BEJJOMOCTH CIIOBAaMH «HE
SIBUJICSI).

Jliia oOyyaromuxcsi, KOTOpble HE CMOTJIM ClIaTh 9K3aMEH B YCTaHOBJICHHbIE CPOKHU, YHHU-
BEPCUTET YCTaHABIMBAET MEPHUO/] TUKBUAALMH 33]I0JDKEHHOCTU. B 3TOT mepuoj npenoiaBarenu,
MPUHUMABILIKE SK3aMEH, JIOJDKHBI YCTAHOBUTH HE MEHee 2-X JHe, Korja oHu OyayT NpUHUMATh
3aopkeHHOCTH. MH(pOpMaIus 0 TMKBUIANNN 33J0JKEHHOCTH OTMEUYAETCS B IK3aMEHAIIMOHHOM
JIUCTE.

OOyJarommMces, MOKa3aBIIMM OTIMYHBIC U XOPOIINE 3HAHUS B TEUCHHUE CEMECTpPa B XOJIe
MOCTOSTHHOTO TEKYILET0 KOHTPOJISI YCIIEBAEMOCTH, MOKET OBbITh IMPOCTaBJIeHA YK3aMEHAIIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 caaum sk3amena. OIeHKa BBICTABISAETCS B 9K3aMEHAIIMOHHBINA JIHCT
WM B 3a4€THO-7K3aMEHAIIMOHHYIO BEIOMOCTb.

WNuBanupl 1 uia ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI, MOTYT C/IaBaTh dK3aMe-
HBbl B MEKCECCHOHHBII MEepPUOJl B CPOKHU, YCTAHOBICHHBIC WHIUBUAYAIbHBIM y4E€OHBIM IUIAHOM.
WNuBanupl 1 nuia ¢ orpaHUYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBbsI, UMEIOIIME HAPYIICHHS OIOP-
HO-JIBUTATEIILHOTO aIllapara, J0MyCKAalTCs Ha aTTECTallMOHHBIC HCTIBITAHUS B COIPOBOXKICHUU
ACCHCTEHTOB-COIIPOBOXK/IAIOILIUX.

[Ipouenypa nmpoBeneHus: MPOMEKYTOYHON aTTeCTAUU JIJIsl OCOOBIX CIy4aeB M3JI0XKEHA B
«ITonmo>XeHNH O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTAIMN 00 YyJarOIINX-
cs mo OIIOII 6akanaBpuata, crieruanurera U Maructpatyps» ®I'BOY BO [OxHO-Ypanbckuit
TCAY (IOYpl'AY-I1-02-66/02-16 ot 26.10.2016 ).

No Ol11IeHOYHBIE CPEJICTBA Kox u Haumenosanue
Ok3aMeH WHJIMKAaTOpa KOMIIe-
TEHIUH
1 1. I'mppaBnuka kak Hayka. lMcmosib30BaHWE 3aKOHOB THJI- WJI-1.0omk-1

PaBJIMKU B MAallIMHOCTPOCHUU U CEIIbCKOX03MCTBCHHOM Ipoun3-
BOJCTBC.

2. [I10THOCTB M yAEIBHBIN BEC KUIKOCTH.

3. CkuMaeMoCThb U TEMIIEpAaTypPHOE PACIIUPEHHUE KUIKOCTH.
4, Bs3kocTs JXKHIKOCTEH.

5. Cunbl, AeUCTBYIOLINE B JKUJKOCTH.

6. I'unpocratuka. CBoiicTBa THAPOCTATUYECKOTO JIABICHHUS.
7. JuddepennunanbHble ypaBHEHHSI PABHOBECHST KUIKOCTH.
8. OcCHOBHOE ypaBHEHUE TUPOCTATHKH.

9. [Ipe30MeTpUYECKUI U THAPOCTATUYECKUI HATIOPHI.

10.  Ompenenenue cuibl AaBICHUS Ha MJIOCKHE TOBEPXHOCTH.
11. OnpeneneHre Cuiibl JaBJIEHUS HAa KPUBOJUHEHHBIE IIO-
BEPXHOCTH.

12. 3akon Apxumena. [InmaBanwue Te.

13.  I'mapocraTHyeckue MaIlMHbBI U MEXaHU3MBI.

14. OCHOBHBIE OHATHS TUIPOANHAMHUKH.

15.  VYpaBHeHHEe HEpa3pBIBHOCTH.

16.  VYpaBHenme bepHymm s CTpYyWKH WICaTbHON JKHIKO-
CTH.

17.  VYpasuenue bepHymiu uist CTpyHKH peabHOM KHUIKOCTH.
I'padux ypaBHeHus bepnymnu.

18. VYpaBHenue bepHymm mid MOTOKAa peaqbHOU KUIKOCTH.
I'padux ypaBHenus bepnymnu.

19.  OcHoOBHOE ypaBHEHHE PaBHOMEPHOTO TBUKCHUSI.

20.  I'mapaBnnueckue mnotepu. Dopmynsl Ui onpeaeIeHUs

TUAPABINMYCCKUX ITOTCPD.

Hcnonb3yer oCHOB-
HBIC 3aKOHBI eCTe-
CTBCHHOHAYYHBIX

JTMCUUTUIAH JUTSL pe-

MEHNA CTaHAAPTHBIX
3aJ]a4 B COOTBET-

CTBHMH C HaIlpaBJICH-

HOCTBIO Mpodeccuo-

HAJILHOU JIeATEIbHO-

CTHU
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21.  TI'mapaBmnmueckoe mozenupoBanue. Kpurepuii HproToHa.

22.  Kpurepuu rugpanudeckoro nomoodus: dpyna, Dinepa,
Peiinonbaca.

23. PexxuMbl ABMKEHUS KUIKOCTEMN.

24. Oco0eHHOCTH JTAMUHAPHOTO JIBUKCHHSL.

25. Ocob6eHHOCTH TYpOYJICHTHOTO JIBH)KCHHS.

26.  I'padux Huxypanse.

27.  Kimaccudukanus tpydbonpoBooB. Moaynb pacxona.

28.  I'mapaBiamuecKue XapaKTEPUCTHKU TPYOOIIPOBOIOB.

29.  Pacuer mmHHBIX TPyOOIIPOBOIOB (ITPOCTHIX M CIOKHBIX ).
30.  Pacuder KOpOTKHX TPYOOIIPOBOJIOB.

31.  PaBHOMEpHBIH MyTEBOM pacxo.

32.  T'uppaBnuueckuit yaap B TpyOax.

33. Hcredenue )xuaKocTen yepe3 Majioe OTBEPCTHE B TOHKOU
CTEHKE.

34.  HcreueHue XUIKOCTH Yepe3 HACAIKU.

35. Hacocel. O6s1acTh IpUMEHEHHUST HACOCOB.
35.  Hamnop, pa3zBuBaemsiii Hacocom. Momuocts, KII/] Haco-
COB.

36.  OcHOBHOE ypaBHEHHE IIEHTPOOESKHOTO HACOCA.

37.  Ilonmaua neHtpobexHoro Hacoca. TeopeTuueckas xapak-
TEPUCTHKA.

38.  DHepreruueckas U yHUBEpCaJIbHasl XapaKTEPUCTUKU LICH-
TPOOEKHBIX HACOCOB.

39.  IIpomecc BcachlBaHUS U SIBIIGHHE KaBUTAaLUU B IIEHTPO-
0e’KHOM Hacoce.

40.  3aKoH NpPOMOPLUOHATBHOCTU LIEHTPOOESKHBIX HACOCOB.
41. Pabota nieHTpo6exHOTO Hacoca Ha CETh.

42.  CoBmecTHas paboTa LEeHTPOOEKHOT0 Hacoca.

43.  PerymmpoBanue paboTHI IIEHTPOOEKHOTO HAacoca.

44,  Hacocsl TpeHusi. BuxpeBble HacOCHI.

45. CrpyliHble HacoChl. DpaUQTHI.

46.  OObeMmHbIe Hacochl. [lopiIHEeBbIE HACOCHI.

47.  PoTopHbIE HACOCHI.

48. IMunpaBnuueckuit npusoj. Knaccudukanms.

49. OOBemMHBIN TUAPONIPUBOA. [JOCTOMHCTBA M HETOCTATKH.
50.  TpeboBaHus k pabouell )KUIKOCTH THAPOIIEpeIay.

ol. OO0beMHbIe TUaponepesaud BO3BPATHO-TIOCTYIATEIbHOIO
JIBYDKEHUS.

52. OOwemHBIE THAPOIIEpPEIAYN BPAIIATEITHHOTO IBUKCHHUS.

53.  PerynmupoBanue ckopoctu ruaponepenad. O0bemMHoe pe-
T'YJIHPOBaHUE.

54.  JlpoccenbHoe peryarupoBaHUe CKOPOCTH TUApoIepeay.
55. Crnensuii THIPOTIPUBO/I.

56. CenbCKOX03iCTBEHHOE BOjocHaOkeHue. CUCTeMbl BO-
JIOCHAOKEHU.

57. TpeboBanusi, mpeabsIBIsIEMbIE K Ka4ECTBY X03HCTBEHHO-
MATHEBOU BOJEL.

58. VYydiieHue KauecTBa MUTHEBOM BOJIBI.

59.  BonmocHa0keHHE U3 MOBEPXHOCTHBIX HCTOUHHKOB.

60. BogocHa0xeHne U3 HOA3EMHBIX HCTOYHHUKOB.

61. ['mapaBauyeckuii pacyeT BOIOMPOBOIHBIX CETEH.
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62.  Bopnonamopusle 6amnau. OnpeneneHue eMKOCTH Oaka.

63. DKCIUTyaTanusi CHCTEM BOJIOCHA0KCHHUSI.
64.  OcHoBbl Kananu3auuu. PacueT ynoBurens HeTEIPOIyK-
TOB.

[ITkana U KpUTEPUHU OLIEHUBAHMS OTBETA O0YYAIOLIETOCs MPEICTABICHBI B TAOIHIIE

Hlkana Kpurepun oueHuBanus

Ouerka 5 BCECTOPOHHEE, CHCTEMATHIECKOE 1 riyookoe SHaHHE POrPAMMHOTO Ma-

(oTIHUHO) Tepuala, yCBOCHME OCHOBHOH M JONONHUTENbHOH JUTEPATYpPBI, peKo-
MEH/I0BaHHOH NporpaMMoi IUCHUILIMHBI, IPABHJIbHOE PELICHUE 3a/1a4H.
II0JIHOE 3HAHHME IIPOrPaMMHOI0 MaTepuasa, yCBOEHHE OCHOBHOMW JHUTEpa-

Onenka 4 Typbl, PEKOMEH/IOBAaHHOI B IMporpamMme, HaJUYUe MaJIO3HAUYUTEIIbHBIX

(xopo1o) OLIMOOK B PELIEHUM 3aJaud, WIM HEIOCTATOYHO IIOJHOE PACKPBITHE CO-
JiepKaHue BOIIpoca.

OHGHKa 3 3HAaHUC OCHOBHOI'O INPOrpaMMHOI0 MaTrc€puajia B MUHHUMAJIIbHOM O6”I)€MC,
MOTPEUIHOCTH HEMPUHIUIMAIBHOTO XapaKTepa B OTBETE Ha SK3aMEHE U B

(YZIOBJIETBOPUTEIHHO)

pELIEHUH 33JauH.

Onenka 2 npo6esbl B 3HAHUSX OCHOBHOI'O MPOTrPaMMHOIO MaTepuana, MpUHLUIH-

(HEeY1OBIETBOPUTENHHO)

aJIbHBIE OIIMOKH IIpU OTBCTC HA BOMPOCHI M B PCUHICHUH 3a1a4YM.
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JUCT PETUCTPAIIMA U3MEHEHUM

Howmep
U3MEHE-
HUS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHMeE I BHECEHUS N3MEHEHUMN

Ilonnuce

Pacmmmdposka
MOJIITUCH

Jlara BHe-
CEHHUS U3-
MEHEHHS
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