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Paboyas mporpamMma qucuILIuaEl «[MAPaBIMKaY» COCTABIEHA B COOTBETCTBHH C TpeOOBaHUSIMU
®DezepalbHOro rocy1apCTBEHHOTO 00Pa30BaTENFHOIO CTAHAAPTA BHICIIETO obpazopanus (PI'OC
BO), yreepxxnennoro ITpukasom MunucrepcTsa 06pa3oBaHus 1 Hayku Poccuiickoit Denepanun
23.08.2017 r. Ne813. Pabouyast mporpamMma IpeqHa3HAYEHA [JIs TOATOTOBKH OaxaaBpa 10 HalpaB-
nenuio 35.03.06 Arpoumskenepusi, NpoguiIb - ABTOMATH3AIMSI H POGOTH3ALMS TEXHOIOIH-
YeCKHX IPOIecCoB.

Hacrosinas paoyas mporpaMma IHCIHILIIMHE] COCTABNEHA B PAMKAX OCHOBHOI npodeccu-
OHANBHOM 0bpasoBatenbHON mporpammsl (OITOIT) 1 yauTEBAET 0COGEHHOCTH 0GYIEHHS Y MH-
KJTFO3UBHOM 00pa30BaHMM JIAI C OTPAHMYEHHBIMU BO3MOXKHOCTAMHE 310poBbsi (OB3) u mHBamM-
JIOB.

CocraBurens — KaHouaaT TEXHUYCCKHX HayK, JOLIEHT HTaHIKI/IHa—FI/IpI/IHa O.C.

Pa6ouas mporpamMma JUCHHUILUIAHEL 00CYXKICHA Ha 3aCeIaHum xadenprl «JHeproobecneyeHme
¥ aBTOMATH3AaIlMsA TEXHOIOTHYECKUX MPOIECCOB)

«14» mas 2024 r. (mpotokon Ne9).
3aB. kadenpoit «IHeproobeceueHne U aBTOMATH3ALKS

TEXHOJIOTUYECKHX IIPOLECCOBY,
JOKTOP TEXHHUYECKHX HayK, Ipodeccop

Y/, Z B.M. Ilomos
/

Paboyas nmporpaMma TUCLMILTHHEL 0f00peHa METOIMIECKON KOMICCHE MuctuTyTa arpo-
UHXEHEPUHU

«21»masg 2024 r. (mporoxoi Ne5).
IIpencenarens MeTOOUYECKOH KO-
muccuu MHCTHTYTa arpoumkeHepuu P
®I'bOY BO IOxuo-Ypamsckuit % H.I'. Kopremryx
['AY, TOKTOp emaroruyecKux Hayk, ‘
JIOLIEHT

Jupextop HayuHoit 6u6IHOTEK b, /7 1.B.I1llarposa
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COJIEP)KAHUE

[Inanupyemble pe3ynbTaThl 00y4EHUS MO0 JUCLMILIMHE, COOTHECEHHBIE C
IJIaHUpYyeMbIMU pe3ynbTaTamu ocBoeHust OITOIT

1.1. Ilens u 3amaun JUCHMILINHEI

1.2. Komrmierenmy v MHAUKATOPBI UX TOCTUKECHUI

Mecto nucuuminsel B ctpykrype OITOIT

O06beM TUCUMIUIMHBL U BUJIbI y4eOHON pabOThI

3.1.  Pacmpenenenue o0beMa AUCHUILIMHEI 110 BHIAM Y9eOHOH pabOTHI
3.2.  Pacmpenenenue yaeOHOTO BpEMEHH I10 pa3zeiiaM U TeMaM
CrpykTypa U cozepkaHue JUCHMILINHBI, BKIIIOYAIOIIee MPAaKTUIECKYIO
MOJITOTOBKY

4.1. Coneprxanue TUCIUILTAHBI

4.2.  CoxepkaHHe JCKITUH

4.3. Copepxanue 1abOpaTOPHBIX 3aHATHA

4.4.  CopepxaHHe MPAKTUUYECKUX 3aHATUI

4.5.  Bugsl u cogepxaHue CaMOCTOSTEIILHONW PabOThI 00yUYaOIIUXCS
Y4eOHO-MeToAnYecKOe 0OecTieueHNe CaMOCTOATENbHON PabOThl 00yJaromuXcs 1o
TMCIIUTUTAHE

@DoH/1 OTICHOYHBIX CPEJICTB IS TPOBEACHUS IPOMEKYTOUYHON aTTeCTaIlN
00yJarOIINXCsl IO TUCITUTIIINH

OcHoBHasl 4 JOTIOJIHUTENIbHAS yueOHas TuTeparypa, HeoOXoqumast 11sl OCBOEHHUS
JTUCIUIUTAHBI

Pecypchl nHpOpMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH «IHTepHeT»,
HE0OXO0IUMBbIE /Il OCBOCHUSI TUCIUIINHBI

Metonuyeckue ykazaHus Uisi 00y4JaromuXcsi 0 OCBOCHUIO TUCIUTUIUHBI
NHudopmanrioHHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE MPU OCYILIECTBICHUH
00pa30BaTeNILHOTO Mpoliecca Mo TUCHUILINHE, BKJII0Yas epeueHb IPOrpaMMHOTO
obecrnieueHrs U HHGOOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
MartepuanbHoO-TexHU4YecKas 6a3a, He0OXoAuMasi Ui OCYIIECTBIICHUS
00pa30BaTENILHOTO MpoIiecca Mo AUCIUILINHE

[Ipunoxxenne 1. @oHJT OLICHOUYHBIX CPEJICTB AJISI TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOBEACHUS TPOMEKYTOUHOM aTTeCTAllMi 00Y4arOIIUXCs
Jluct perucrpanv U3BMEHEHUI
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1. IInanupyemble pe3yJibTaThl 00yYeHHs N0 TUCHHUILINHE,
COOTHECeHHbIE ¢ IJIAHMPYEeMbIMHU pe3yJbTaTamu ocBoenus OIIOII

1.1.1esab u 32724 TUCUUTJIMHBI

Meab A cHUNIMHBI

bakanaBp mno HanpasineHuto noArotoBku 35.03.06 ArpouH)KeHEpHUs JOJKEH ObITh
MOJATOTOBIICH K CIEAYIOIUM BUAaM HPOQPECCHOHATBHON AEATEIIFHOCTH: IPOM3BOJICTBEHHO-
TEXHOJOTUYECKOU, TPOEKTHOM.

Heas AucuumInHbl — cPOPMUPOBATH Y CTYJCHTA CHCTEMY (yHIAMEHTAIBHBIX 3HAHUH,
HEOOXOJMMBIX Ul TIOCHEAYIOIIeH IOATOTOBKM OakanaBpa, CIOCOOHOTO K 3(deKTuBHOMY
pEIIEHUIO  MPAKTHYECKMX  3a/a4  CEIbCKOXO3SHCTBEHHOTO  MPOM3BOJCTBA, a  TaKXKe
CTIOCOOCTBYIOIIMX JAITbHEHIIIEMY Pa3BUTHIO TMIHOCTH.

3agayu AMCUMILINHBI:

W3YyYUTh OCHOBHBIE 3aKOHBI MEXAHWKH JKHUIKOCTH W Ta3000pa3HBIX CpPel W OBIAJIETh
METOJJaAMH UX IPUMEHEHHUS B TIPAKTUICCKON JIESITETBHOCTH.

1.2. KoMneTeHMH ¥ MHHAMKATOPHI X J0CTHKEHHI

OIIK-1. CrocobGeH pemiath THMOBBIE 3aMa4dl MPOGECCHOHATBHOU ACSITEIPHOCTH Ha OCHOBE
3HaHUM OCHOBHEIX 3aKOHOB MATEMAaTHUYECKUX U €CTECTBEHHBIX HayK C TPUMCHCHHEM
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

Kon Hu
HauMEHOBaHHE
WHIUKATOpa ®opmupyemsie 3YH
JOCTHXKEHUS
KOMIIETEHIIUH
3HaHus | OOyvaronuiics OJDKEH 3HATE: OCHOBHEIE 3aKOHBI
NI-1 onk1 €CTECTBEHHOHAYYHBIX JUCHMIUIMH (THAPABIUKK) JUIs PEIEHUS
Hcnons3yer CTAHJAPTHBIX 33/a4 B COOTBETCTBUM C HANPABIEHHOCTHIO
OCHOBHBIE 3aKOHBI PO PEeCCUOHATLHOM AEATENBHOCTH
€CTECTBEHHOHAYYH —(b1.0.16-3.1)
BIX UCHUILTAH UL | yyvegpg | OOydaromuiics JOJDKEH YMETh: HCIIONL30BaTh OCHOBHEIE
PCHICHUA 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILIMH (TUAPAaBIMKH) VIS
CTaHJapTHBIX 3a/1a9 pelleHys  CTaHJApTHHIX  3a1a4 B COOTBETCTBHU  C
B COOTBCTCTBHH € HAIPaBIEHHOCTBIO MPOPECCUOHATLHOMN JEITEILHOCTH
HAIPaBJIEHHOCTHIO - (61.0.16-Y.1)
lij(beCCHOHaJH’HO HaBbIkH | OOYy4YarOIUICS TOJKEH BIaIETh: HABBIKAMH:
1 ACATCIBHOCTH MCIIOIb30BaHMs 3HaHUi OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCHMIUIMH (THAPABIUKK) JUIs PEICHUS
CTaHJAPTHBIX 3a7ad B COOTBETCTBUM C HANPABIEHHOCTHIO
poeCCUOHATBLHOM AEATENBHOCTH
- (51.0.16-H.1)

JlucuuIuimHa
OakanaBpuara.

2. Mecto gucumminnsl B ctpykrype OITIOII

((FI/I,I[paBJ'II/IKa»

OTHOCUTCSI K 00s3aTEIbHONH  4YacTH nporpamMmal




3. O0bEM JUCHUILVIMHBI M BU/bI y4eOHOH padoThl

O6bem gucuuiuinHbl coctaBisgeT 3 3aueTHbIX equaul (3ET), 108 akagemuueckux 4acos
(manee yacos).
JvucuuniuHa n3ydaercs:
- ouHas popma oOydeHHs B 5 cemecTpe;
- 3a09yHas opMa oOydeHHsI Ha 3 Kypce.

3.1. Pacnpenesnenue odbeMa IMCUMIIMHBI 110 BUAM Y4eOHOI padoThI

Bun yue6Hoit paboTbl

KomnnuectBo yacos

110 OYHOM 10 32049HOU
dbopme dbopme
00yueHus 00yuJeHus
KonTakTHasi pa6oTa (Bcero), 56 12
B TOM YHCJIe MPAKTHYECKAas NMOJAT0TOBKA
Jlexyuu (J1) 28 4
Ipaxmuueckue sansmus (113) 14 4
Jlabopamopnwie sansmus (J13) 14 4
CamocrosiTesbHas padora odyuyarwuuxcsi (CP) 25 87
KoutpoJb 27 9
Hroro 108 108
3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jieiaM U TeMaM
Ounas popma o0yueHust
No Bceero B TOM 4YHCIIE
i HanmMenoBanue pa3zaena ¥ TEMBI | 9acoB KOHTaKTHast pabora
TEMBI CP KOHTPOJIb
JIeK 126 p
1 2 3 4 5 6 7 8
Paznen 1. 'mapaBiuka
11 Obmue ceegeHus 4 2 X 2 X X
1.2 I'mapocTaruka 8 4 X 2 2 X
1.3 IMupponmaamMuka X X X
14 OCHOBHBIE MTOHSTHUS 11 2 4 4 1 X
15 I'mapaBnmyeckoe 9 1 < < 1 X
MOJICNIUPOBAHUE
1.6 ['uppaBnuueckne norepu 11 3 4 2 2 X
17 I'mapaBnmyeckuii pacder 4 5 < < 5 X
TPyOOIIPOBOJIOB
18 HcreueHne IKHIKOCTH — 4epes 6 9 9 < 9 X
OTBEPCTHSI U HACAIKH
Pasnen 2. 'mppasnnyeckre MalIMHbI
2.1 Hacocbl. OcHOBHBIE TapaMeTpbl 1 1 X X X X
2.2 JlnHamMu4ecKre HacoChl 1 1 X X X X




2.3 I{enTpoOeKHBIC HACOCHI 8 2 4 X 2 X
2.4 Hacocel Tpenus 4 1 X 2 1 X
2.5 OOBeMHBIC HACOCHI 2 1 X X 1 X
2.6 ['uppaBnnuueckue ABUTaTenu 1 X X 1 X
Paznen 3. 'mapaBinyeckrne U MTHEBMATUYECKUE TIPUBOJIBI
3.1 OOBeMHBIN THAPOITPHUBOJL 6 2 X 2 2 X
3.2 I'maponunamudeckue nepenadn 1 X X X 1 X
3.3 [THeBMaTHYECKUI PUBOA 1 X X X 1 X
Paznen 4. 'mapaBnuyeckuii 1 MHEBMATHYECKUM TPAHCIIOPT
4.1 ['uppaBnuyeckuii TpaHCIIOPT 2 1 X X 1 X
4.2 [THeBMaTHUECKHUIl TPAaHCHOPT 2 1 X X 1 X
Paznen 5. Cenbckoxo3siiicTBEHHOE BOJIOCHA0KEHHE
Cucrembl u CXEMBI
BOJIOCHAOXKEHUSI.
5.1 BonocHabxenune u3 3 2 X X 1 X
MTOBEPXHOCTHBIX M IOJ3EMHBIX
HMCTOYHHKOB
Pasznen 6. OcHOBBI THIPOMETHOPAITIH
6.1 Tuapomenuoparnus. I[IpoGiiemsr 1 < < < 1 <
OpOIIaeMbIX 3eMellb
6.2 JloxieBaTbHBIC MAITUHBL 1 X X X 1 X
Pasznen 7. OcHOBBI KaHAIHM3AINN
71 CxeMbl. YioBurenu 1 . . . 1 X
He(TETPOTYKTOB
KouTpois 27 X X X X 27
Oo6mas Tpy10eMKOCTh 108 28 14 14 25 27
3aounas popma o0OyueHust
No Bcero B TOM YHCJIE
TeM'H HaumenoBaHue pasjiena ¥ TeMBl | 4acoB KOHTaKTHasl paboTa CP KOHTPOTTH
J JI3 113
1 2 3 4 5 6 7 8
Paznen 1. 'uppocraruka
11 OOmme cBeieHUs 3 3 X
1.2 TunpocraTuka 6 1 2 3 X
Paznen 2. 'uppoamnamuka
2.1 OCHOBHBIC TTOHSTHS 9 1 1 7 X
29 I'mapaBnuueckoe 4 4 X
MOJICTHPOBAHHE
2.3 I'mapaBnmyeckue norepu 7 1 1 5 X
24 I'mapaBnnyeckuit pacyer 9 1 1 7 X
TPyOOIIPOBOJIOB
25 Hcreuenne OSKUAKOCTH — uepes 5 5 X
OTBEPCTHSI U HACATIKH
Paznen 2. 'mapaBauyeckue MaliuHb
2.1 Hacocbl. OcHOBHBIE TapaMeTphl 2 1 1 X
2.2 IlenTpoOexHBIE HACOCHI 7 1 6 X
2.3 Hacocel Tpenus 4 4 X
24 OOBbeMHBIC HACOCHI 3 3 X
2.5 ['mapaBnuyeckue nBUraTenu 2 2 X
Paznen 3. 'mapaBnnyeckre 1 THEBMATUYECKHE TPUBOIBI
3.1 | OGBeMHBIi rHAPOIPUBOL | 7 | | | 7 | X
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3.2 I'uppoanHamMuyeckue nepegadu 5 5 X
3.3 [THeBMaTHYECKUI PUBOA 7 7 X
Paznen 4. Cenbckox035HiCTBEHHOE BOTOCHA0KEHHE
Cuctemsl u CXEMBI
BOJIOCHAOKEHUSI.
Bonocnabxenue u3
4.1 MOBEPXHOCTHBIX W TIOA3EMHBIX 9 9 X
HCTOYHUKOB. OcHOBBI
KaHAIN3alWH.
Paszznen 5. OcHOBBI THIpOMENHOpAIH
51 Iuppomenuopanus. I[IpoGiiemsr 5 5 <
OpOIIaEMbIX 3eMellb
5.2 JloxeBabHbIE MAITUHBI 4 X
KonTpons 9 X X X 9
O0mas TPy10eMKOCTh 108 4 4 4 87 9

4. CTpyKTypa U coepKaHue TUCIUIINHBI

[TpakTHdeckass MOATOTOBKA MPH pealM3alii YIeOHBIX MPEAMETOB, KYPCOB, JTUCITUTUIAH
(Momynei) opraHu3yercs IyTeM TPOBEACHUS IPAKTUYCCKUX 3aHATHH, MPAKTHKYMOB,
ma0opaTOpHBIX  pabOT W WHBIX  AHAJOTHMYHBIX  BHJIOB  YYEOHOM  JESATEIHHOCTH,
MPEeIyCMATPUBAIONINX yJaCTHE OOYYAIOIIUXCS B BBIMOJHEHUH OTICIBHBIX 3JIEMEHTOB pPadoT,
CBSI3aHHBIX ¢ OyAyIiel npodeccuoHanbHON AEITEIbHOCTHIO.

[TpakTHdeckass MOJrOTOBKAa MOXET BKJIIOYATh B CeOS OTICIIbHBIC 3aHATHS JICKITMOHHOTO
TUMA, KOTOpPhIE TMPEAYyCMaTPUBAIOT TiepeAady ydyeOHoW wHGOpMAIuu  00yJaronuMcs,
HEOOXOMUMOM Il  TIOCIEAYIOIIETO  BBIMOJHEHUST  pabOT, CBsI3aHHBIX C  Oymymiei
podeccroHabHOM 1A TENbHOCTBIO.

Pekomenyemblif 06b€M IPAKTHUECKOM MOATOTOBKHU (B MPOLIEHTaX OT KOJMYECTBA YacoB
KOHTAKTHOM paboThl) AJIs1 JUCIUTIINH, PEaTU3YIONIINX:

- yHuBepcaiabHble koMmereHun (YK) ot 5 no 15%j;

- obmenpodeccuonansupie kommereHuu (OIIK) ot 15 g0 50 %;

- npodeccuonanbubie komnereHuuu (I1K) ot 20 mo 80%.

4.1. Coaep:xanue TUCHHUILIAHBI

Oo0mme cBeaenus. IIpeamer ruapaBiIMKM W €ro 3HAYEHUWE B HAPOJHOM XO3SIHMCTBE.
Kpatkas ucropus nayku. [lonstue "xuakocts". OCHOBHbIE (U3UUYECKUE CBONCTBA KUIKOCTH.
Mogenu XMIKOM Cpelbl: uiealibHas, HbIOTOHOBCKAash W HEHBIOTOHOBCKAs KUAKOCTH. CHIIBI,
JEUCTBYIOUIUE B )KUJIKOCTH.

I'mapocraTnka.  AOCOMIOTHBIA U OTHOCUTENIBHBIM  TMOKOM  JKUIKUX  Cpeql.
I'unpocratuyeckoe naBieHue u ero cpoiictBa. JuddepeHimanbupie ypaBHEHUST paBHOBECHS
KUAKOCTU (ypaBHeHHUs Oiiepa). HTerpupoBanue ypaBHEHUN paBHOBECHS ISl HEC)KMMAEMOI
KUJKOCTH, HAXOAUIEHCs IO/ IEHCTBUEM CHJI TSKECTH U MHEpUUH. 3akoH [lackans.

AbGcomoTHoe U U30BITOYHOE JAaBieHus. Bakyym. I[Ibe3omerpuueckass BbICOTA.
I'unpocraTtudeckuii Harmop, ero PU3NIECKHUI U TeOMETPUUYECKUI CMBICIT. MeTo bl U TPUOOPHI AJist
n3MepeHus: aaBiaeHus. Cuibl THAPOCTATUYECKOTO JIABJICHUSI HA IJIOCKUE W KPUBOJIMHEHMHbBIE
MOBEPXHOCTU. 3aKOH ApxuMena. OCHOBBI TEOPUU IIIABAHUS TEJN.

[IpyHUMIBI U CXEMBbl HCIOJIB30BAHUS 3aKOHOB THAPOCTATUKA B THAPOCTATHUYECKUX
MaIlIMHAX U MEXaHU3MaX.

I'mapoamnamuka. OcHoBHble TOHATHS. HeycTaHoBuBIIEeCS M yCTaHOBUBIIEECS
JBUKEHUS KUIKOCTU. CTpyiiHas MOJENb IBUKEHUS KUIAKOCTU. DieMeHTapHbIi pacxod. [loTok
KaK COBOKYIHOCTh DJIEMEHTAPHBIX CTPYEeK. DJIEMEeHTHl MoToka. HamopHoe u Oe3HamopHoOe
IBUKEHHS. Pacxon v cpenHsisi CKOPOCTh OTOKA. Y PaBHEHUS HEPA3PHIBHOCTH (CILIONTHOCTH) AJISt
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JJIEMEHTAPHOU CTPYHMKU U IIOTOKA KUJIKOCTU. Y paBHEHUS bepHyIIM i d71eMEHTapHOU CTPYHKHU
HJICATIbHOU U pEAJIbHOM KUAKOCTU U JUISl IOTOKA PeaJbHOM KUIKOCTH.

OnHoMepHBIE TOTOKU KUIKOCTEH 1 ra30oB. O0IIee ypaBHEHUE SHEPTUHU B HHTETPATIBHOMN U
maddepennunansHoit popmax. AuHamuka BA3Ko# kunkoctu. Ypasuenus Hasre-Ctokca. Obmias
MHTETpajbHas (hopMa ypaBHEHHI KOJIMYECTBA ABIKCHHUS U MOMEHTA KOJIMYECTBA IBUKCHUSI.

I'uapaBinveckoe moaenupoBanue. OCHOBBI  THUAPOJMHAMHYECKOTO  TOHOOWS.
I'eoMerpuyeckoe, KHHEMaTH4YecKoe W AuHaMu4eckoe momaobus. Kpurepunm Herorona, ®pyna,
DOiinepa, PeitHonbaca u Bebepa.

I'mapaBiuyeckue CONPOTHBJIEHHS M NMOTEPH HaNopa NPU ABUKEHHH KMIKOCTH.
®duznyeckas NpUPOAa T'HAPABINYECKUX CONPOTUBIEHUI. OCHOBHOE ypaBHEHHUE PAaBHOMEPHOTO
nBukeHus. Pexxumpl aBrkenus xxuakoctu. Kpurepuii Peiinonbaca. OcoO0eHHOCTH TaMUHAPHOTO
U TypOyJIEHTHOTO pPEXHUMOB JIBIKEHHUS JXKUIKOCTH B TpyOax. 3aBUCHMOCTbh Ko3(duineHTta
TUIPaBIMYECKOTO TPEHUS B TPyOax OT pekuma JBMKEHMSI KUIKOCTH U IIE€POXOBATOCTU CTEHOK
(rpadux Hukypanze). MecTHble compoTuBiieHUS M moTepu Hamopa. CrnocoObl CHUXKEHUS
TU/IPaBINYECKUX MTOTEPD.

I'mapaBiaunyeckuii pacuer Tpydonposoaos. Knaccuduxanus tpydonposoaos. Koporkue
U JUIMHHBIE TpyOompoBoAbl. Pacuer KopoTkux TpyOompoBoJoB. PacxonHas XapakTepucTHKa
TpyOompoBoaa (MoAyNb pacxona). [mapaBaudeckne XapaKTepUCTUKH TpyOompoBojoB. Pacuer
TpyOOIIpOBOIa C pABHOMEPHBIM ITyTEBBIM pacxoAoM. PacueTr IIMHHBIX TPYOOIIPOBOJIOB: MPOCTHIX
U CIOXKHBIX. [ mapaBnuyeckuii yinap B TpyOompoBogax. 3aluTa OT BO3ACHCTBUS THIPABINICCKUX
yaapoB. ['uapaBinyeckuii Tapas.

Hcreuenne ;kuaKocTH Yepe3 0OTBEpCTUs M HacaaKu. VcTeueHne yepe3 Manoe OTBEPCTHE
B TOHKOW CTE€HKE IpH yCTaHOBUBIIEMCs JIBIKeHHU. McTeuenue uepes Hacanku. Buasl Hacanok.
[IpuMeHeHne HacaloOK B TEXHUYECKUX YCTpoicTBax. MlcTreueHne yepe3 OTBEPCTUS U HACAJAKU IIPU
MepeEMEHHOM Harope (OTIOPOKHEHHE PEe3EPBYapoB).

I'mapaBaudeckne mammubl. Knaccudukanus. Hacocel u rumpoaBurareny.

Hacocsbl. Knaccudukamus. Obnacts npuMmeHeHus. Pabouune mapamerpsl: mojaada, Harmop,
mortHocTh ¥ KIT/I.

JAunamuuyeckue Hacochl. Onpeaenenne. OOmas XxapakTepuCTHKA.

enTpoOexkHbIE HACOCHI. YCTPOMCTBO W NpUHIUN JeWcTBUsS. CTpyHHAs MOJENIb
JIBUKEHHUS ’KUIKOCTH B paboueM Kojece Hacoca (Moenb Disepa). OcHoBHOe ypaBHeHue. [logaua
Hacoca. Teopermueckas, JEHUCTBUTENIbHAsT M YHUBEPCAJIbHAS XapaKTEPUCTUKH. 3aKOHBI
npornopuroHanbHoCcTH. [Iponiecc BcachiBaHus U siBJIeHHME KaBUTauuu. PaboTa Hacoca Ha CeTb.
PerynupoBanue pexxuma padotsl Hacoca. [locnenoBarenbHas u napaieibHas paboTa HAaCOCOB Ha
ceTb. OCHOBHBIE KOHCTPYKTHUBHBIE PA3HOBUAHOCTH LIEHTPOOESKHBIX HACOCOB.

Hacochl TpeHnusi: BUXpeBble, CTpYHHBIC, BO3AYyLIHbIE (3pAUGTHI, Ta3nu@Thl), AUCKOBHIE,
LIHEKOBbIE. Y CTPOMCTBO U MPUHIIMI JACUCTBHUS.

O0bemHble Hacochbl. [lpuHnmn pedictBus. Hacockl mocTynaTesnbHOrO JBUYKEHUS:
MOPIIHEBBIC, TUIYHXKEpHbIE W AuadparmoBbie. POTOpHBIE HACOCHI: LIECTEpEHHBIC, MINOEPHBIE,
aKCHABHO-TIOPIITHEBBIE M PAAMATBHO-TIOPIIHEBBIC. Y CTPOMCTBO, NMPUHIMN AeiicTBus. Pabouune
XapaKTepPUCTUKH, peryiupoBanue nogauyu. OOpaTUMOCTh pOTOPHBIX HACOCOB.

I'mppaBiauveckue aBurarean. Hasznauenme. OOmas kinaccudpukanusa. OObeMHBIC
TUAPOJIBUTATENIN  TIOCTYNATENbHOIO,  BpAIlaTEJIbBHOTO U IMOBOPOTHOIO  JABM)KCHMH.
KoHcTpykTuBHBIE cxeMbl © nOpuHIUO paboTel. OOnacte mnpumeHenus. JlomacTHbIe
ruapoaBuratenu (TypOunsl). Knaccudukanus. AKTUBHBIE U peakTHUBHBbIE TypOuHbI. [IpuHiumn
neiictBusi. O0nacTb MPUMEHEHHUSI.

I'mapaBiuyeckuii u nHeBMaTHuyeckuid mnpuBoabl. HasnaueHne u  oOmias
knaccudukanus. Poias THIPOMTHEBMOTPUBOA B KOMIUIEKCHOM MEXaHU3allMd U aBTOMAaTH3aIluU
CEJIbCKOXO35MCTBEHHOTO MTPOU3BO/ICTBA.

O0bemublil ruaponpuBoa. OyHkIMOHANBHAS M TPUHIUIIMATBHAS cXeMbl. JlocTonHcTBa
U HEIOCTaTKU. ['MIponpuBOJ MOCTYNATENbHOIO, BPALIATEIIBHOTO U IOBOPOTHOTO JBUKEHM.
[TapameTpsl, XapakTepusyromue oObeMHbIe THAPONPUBOABI. [ MIPONPHUBOJ C Pa3OMKHYTOH U
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3aMKHYTOM IUPKYJsiuMend paboueld KUAKOCTU. PerymupoBaHue CKOPOCTH THIPONPUBOJIA!
o0weMHOE U JipoccenbHoe. Clesamuii THIPONPUBO (THAPOYCHIINTENh). HazHaueHue, mpuHIUT
JNEUCTBUS U XapaKTEPUCTUKH.

I'mapoamnaMmuyeckue nepeaavm. OO6ume CBEJICHUS. I'mapomydTel u
runpoTpancopmaropsl. HasHauenue, ycTpoiicTBO, MPUHIIUT JEHCTBUS U IPUMEHEHHE.

IIneBmMaTnyecknii npuBoJA. OCHOBHbIE MOHATHUS U IPUHLUI paboThl. O0IIKE CBEACHUS O
BO3IYIIHBIX  KOMIpeccopax. KOHCTpYKTHBHBIE  OCOOCHHOCTHM  ITHEBMOJBHUTaTelell U
nHeBMoannapartypsl. Kinaccudukanus 1 npuHIUINAIBHBIE CXEMbl THEBMOIIPUBOIOB.

I'mapaBiauyecknii 1 MHEBMATHYECKHH TPaHCNOPT. ['MApOTpaHCIOPT CTPYKTYPHBIX U
HECTPYKTYpHBIX cpezl. O0sacTu NpakTUYECKOTO NpuUMeHeHus. Pu3nyecKue OCHOBBI. 3aKOH
[IIBenoBa-bunrama. Metosl pacuera. MamvHbl 1 000pyIOBaHUE.

IIneBmaTnuecknii Tpa”cmopr. Hasnauenne. Krnaccuduxamus. XapakTepuCTUKH
CeImyyux Marepuanos. lIpuniun pacuera. [ [puHIMNINANBHBIE CXEMBI.

OcHoBBI CeJIbCKOXO03S1iICTBEHHOI' 0 BOJOCHA0KEHUSI. OcobeHHoCTH C.-X.
BoJocHaOkeHus. CucreMbl BojiocHaOxkeHus. BogocHa0xkeHne U3 MOBEPXHOCTHBIX U MOA3EMHBIX
HUCTOYHUKOB. TpeOoBaHuUs, NpeAbABIIEMble K KayeCTBY XO3SIICTBEHHO-IIUTHEBON BOABI, H
crocoObl ee ymyumieHus. HopMmbl u pexumsl BojonoTpeOneHus. [mapaBiavueckuil pacuer
BOJIONPOBOAHBIX cucTteM. HMcnonb3zoBanue OBM nmng pacuera konbleBbiX ceTed. HamopHo-
perynupymooiue coopyxkeHnusa. Boponanopusie OamrHu. OnpeneneHre BBICOTHI BOJIOHANOPHON
O6amHu U o0bEMa HAMOPHO-PErYIHUPYIOIIEr0 pe3epByapa. DJIEMEHTHl BOJONPOBOJHON CETH.
DKCIUTyaTaIys CUCTEM BOJIOCHA0KEHUSI.

OcHoBbI rHApOMeMOpPAanMM. Buabl W OCHOBHBIE 33aJauM  THAPOMEIHOPALUN.
KommuiekcHoe — BiIMsHME  THAPOMENIHMOpAalMil  Ha  BOJHBIM,  BO3JMYIIHBINA,  TEIUIOBOW,
MHUKpPOOHUOJIOTMYECKUN U MUTATEIbHBINA PEKUMBI TTOYB.

Mexann3upoBaHHOE opolieHne. TexXHOJIOrn4eckuil npouecc opomeHus. OpocuTeabHbIe
cuctembl. PexxuMbl opomieHus. CrocoObl MojiuBa c.-X. KyJIbTyp.

Opoiienne noxaeBaHueM. ATPOTEXHHUYECKHE TPEOOBaHMS K Ka4eCTBY 0k as1. OCHOBHBIC
TUNBl JTOKJCBAJIBHBIX MAalIMH U YCTAaHOBOK. CHHXpPOHHO€ WMIYJIbCHOE JOKJEBAHHE.
MenkoaucnepcHoe yBIaXHEHHE.

OcHoBbl  kanajm3anuu. Hasnauenwe. Cucrempl KaHalIM3auuu.  YJIOBUTEIU
He(TEenmpoayKTOB.

4.2. Cogep:xanue JieKI Ui
Ounas popma o0yueHust

[Ipak
THYEC
Kas
oAr
OTOBK

N" Kon-
- KpaTxoe COACPIKAHUC JICKIIUH BO

H/H JacoB

I'mapaBauka. OOmme cpeneHus. [IpemmeT THApPaBIMKKM W €ro 3HAYCHHWE B
HapoaHOM xo3stiicTBe. Kpatkast ucropust Hayku. [Tonsitue "xuakocts". OCHOBHBIE
¢usznuecKkue CBOWCTBA JKUIKOCTH. MoOJeNnu KHUIKOW Cpenbl: HaeanbHas,
HBIOTOHOBCKAas W HEHBIOTOHOBCKAS JMXUAKOCTA. Cuilbel, IeiCTByrOHIIME B
KHUJIKOCTH.

I'mapocratuka. AOCONIOTHBIE W OTHOCHTEIBHBIA TIOKOM JKHIKHUX Cpell.
IMuppocrarnueckoe maBiieHue u ero cBoicTBa. [uddepeHnuansabie ypaBHEHUS
paBHOBecHs JKHIKOCTH (ypaBHeHus Oiinepa). WHTerpupoBanuwe ypaBHEHUU
paBHOBecUs IJI1 HEC)KMMAEMOM >KHAKOCTH, HaXOASIIEHCS moj AeHCTBUEM CHII
TSDKECTH M MHEPLUH.




Cunbl TUAPOCTATUYECKOTO JABJIEHUS HA IUIOCKUE M KPHUBOJMHEIHbBIC
MOBEPXHOCTU. 3aKOH Apxumena. OCHOBBI TEOPUU IJIABAHUS TEL.
[IpyHUMOBI M CXEMbl HMCIHOJB30BAHUS 3aKOHOB T'MJIPOCTAaTHUKU B
IFUAPOCTATUYECKUX MAIIMHAX U MEXaHU3Max

I'mpponmHamuka.  OCHOBHBIE  TIOHATHS.  YpaBHEHHS  HEPa3phIBHOCTU
(crimomIHOCTH) A7 3JEMEHTapHOM CTPYWKH M TMOTOKA XUAKOCTH. YpaBHEHHS
bepnynnu ang sneMeHTapHOM CTpYHKHU HAE€aJbHOW U peajbHOM KUIAKOCTEH U s
IIOTOKA PEaJIbHOM JKUJKOCTH. .

I'unpaBmmyeckoe mMonenupoanue. OCHOBBI TUJPOJIUMHAMUYECKOIO noaoous.
I'eomerpuueckoe, KHHEMaTHYECKOE U JUHAMUYecKoe monoous. Kpurepuu
Herotona, ®pypma, Oiinepa, Peiinonbaca u BeGepa. ['mmpaBinudeckue
COIIPOTUBJICHUA U MOTCPU HAIlOPa NpHU IBMIKCHHUHU ) KUIAKOCTH.

®duznyeckass MNpuUpofa THAPABIMYECKUX CONpOTUBICHUH. OCHOBHOE
YpaBHEHHE DPABHOMEPHOTO JBIKEHHS. PeXuMbl IBMKEHMS MKUIAKOCTH.
Kpurepuit PeitHonbaca. OcoOeHHOCTH JaMUHAPHOTO W TYpOYJIEHTHOTO
PEXKUMOB JBIKEHHS KUIAKOCTH B TpyOax. 3aBHCHMOCTh Ko3(duineHnrta
TU/IPaBIMYECKOr0 TPEHHUs B TpyOax OT peXHMMa JBMXKEHHUS >KUJKOCTH U
IEPOXOBATOCTH CcTeHOK (rpaduk Hukypanze). MecTHBIE COPOTHBIICHUS U
notepu Hanopa. CriocoObl CHUKEHUS THAPABINYECKUX MOTEPD.

I'mppaBnnuecknii pacuer TpyOOIIPOBOJIOB. Knaccuduxarms
TpyoorpoBoioB. KopoTkue u anuHHBIE TPYyOONpoBOIbl. PacueT KOpOTKHUX
TpyOompoBoioB. PacxomHasi xapakTepucTHKa TpyoompoBoaa (MOIYIb
pacxona). [mppaBnuueckne XapakTepUCTHKH TpyOorpoBojoB. Pacuer
TpyOONIpoBOJa C PaBHOMEPHBIM IYyTEBBIM pacxoAoM. Pacuer UIMHHBIX
TpyOONPOBOJOB: MPOCTBIX M  CIOXKHBIX. ['WapaBIMdYecKHid ynap B
TpyOompoBojax. 3amiuTa OT BO3JCHCTBHA T'MIPABIMYECKHX YIapoB.
I'mopaBnuyeckuii TapaH.

Hcreyenne KUAKOCTH 4Yepe3 oTBepcTHA M Hacaaku. VcreueHue uepes
Majoe OTBEpCTHE B TOHKOH CTEHKE IpPH YCTAHOBMBILEMCS JBM)KCHUHU.
Ucrteuenue uepe3 Hacaaku. Bunel Hacagok. IlpumeHnenue Hacagok B
TEXHUYECKUX YCTpoicTBax. McTeueHue yepe3 OTBEpCTUS U HACAIKU MPHU
MIEPEeMEHHOM Harope (OMOPOKHEHHE PE3ePBYapOB).

I'mapaBiauveckue mammubl. Knaccudukanus. Hacocs! u ruapoaBuraTeny.
Hacocel. Knaccudukamus. O6nacte npumeHeHus. PaGoume mapameTpsr:
rnojaaya, Harop, MOIIHOCTb U KIIA.

JAunamuyeckue Hacocwl. Onpenenenue. OOmas xapakrepuctuka. LlenTpodbexHbie
HacoChl. YCTpoiicTBO M mnpuHUUN JneiictBus. CrpyiiHas MoOIENb JBUXKEHUS
KUAKOCTH B pabodyeM Koiece Hacoca (Momenb Oinepa). OCHOBHOE ypaBHEHHE.
Ilomaua  Hacoca. Teoperuueckas, JACUCTBUTENbHAasT W  yHHBEpcCajbHad
XapaKTEPUCTUKU.
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3akoHBl NponopuHoHaidbHOCTH. Ilpouecc BcacbiBaHHMSA M SIBJICHUE KaBUTALMH.
Pabora mHacoca w©Ha cerb. PerynmupoBanume pexuma paboTel  Hacoca.
IlocnenoBatenbHass W mapajienbHas paboTa HacocoB Ha ceTb. OCHOBHBIE
KOHCTPYKTHBHBIE Pa3HOBHIHOCTH LEHTPOOSKHBIX HACOCOB.

11

Hacocbl TpeHusi:BUXpeBbie, CTpYHHbIE, BO3AYLIHBIE (3pAUTHI, Ta3audTh),
JIMCKOBBIE, IIIHEKOBBIE. Y CTPOMCTBO U PUHIMI JEHCTBUS.

Oo0bemHble Hacocbl. [lpunnun neiictBus. Hacocel mocTynmaTenbHOTO
JIBIDKEHUS: TOpIIHEBble, IUIyH)KEpHble W jauadparmoBble. PoTtopHble
HACOCHI: IIECTEpEeHHbIE, MHOEpHbIE, aKCHAIbHO-TIOPIIHEBBIE U PaIaIbHO-
MOpPIIHEBbIE. Y CTPONUCTBO, NPUHIMI JeiicTBUs. Paboune XapaKkTepuCTHKH,
peryaupoBanue nojgadyu. OOpaTuMoCTh POTOPHBIX HACOCOB
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I'uapaBianyeckuii W mnHeBMaTHdeckMii mpuBoabl. Hasnauenue u oOmas

knaccuukanys. Ponb ruzpomHeBMONpUBOIA B KOMIUIGKCHOM MeXaHU3allMd M +
ABTOMATH3aLIMHU CENbCKOXO03SIMICTBEHHOTO MMPOU3BOCTBA.
Oo0bemublii rugponpuBoa. DyHKIMOHANBHAS W NPUHIUIMAIGHAS CXEMBI.
HocronHcTBa M HemocTaTKh. [MApONpHUBOA MOCTYNATEIFHOTO, BPALIATEILHOTO H
12 MOoBOpOTHOrO  JBIKeHWU.  [lapamerphl,  xapakTepusyiomme  0ObeMHBIE 2
TUAPONPUBOABL. ['MApPONPUBOA € PA3OMKHYTOM M 3aMKHYTOM LUPKYJSLHEH
paboueii xuIKocTH. PerynupoBaHne CKOpOCTH THIPONPHBOAA: OOBEMHOE H
npoccenbHoe. Crneadumii ruaponpuBo (ruapoycuauTens). Haznadenue, mpuHInI
JEWCTBYS ¥ XapaKTEPUCTHKH. PerynnpoBanue CKopoCcTH THIPONPUBOA: 00BEMHOE
u gpoccenbHoe. Cnemsiuii ruapornpuBoj (ruapoycwinrtens). Hasnauenwe,
MPUHIUI JCHCTBHS U XapaKTEPUCTUKU
I'mapaBanyecknii ©W NHeBMAaTHMYeCKMH  TpaHcmopT. [umaporpancropt
CTPYKTYPHBIX W HECTPYKTYpHBIX cpen. OONacTH MPakTHYECKOTO MPUMEHEHHUSI.
13 Ousnueckue ocHOBHL. 3akoH llIBemoBa-buHrama. Meronbl pacuera. MamuHbel U 2 +
00opyI0BaHUE.
I[MueBmaTuyecknii Tpancnopt. Haznauenue. Knaccupukanus. Xapakrepuctuku
chiny4ynx MatepuasioB. [lpunnmn pacuera. [IpuHIIMNIHATEHBIE CXEMBL.
OCHOBBI  CeIbCKOXO035IIICTBEHHOT0 BOAOCHaOKeHUsi. (OCOOEHHOCTH  C.X.
BonocHaOxeHusi. CucteMbl BoocHaOeHus1. BojocHabkeHre 13 TTOBEPXHOCTHBIX
14 W TOA3EMHBIX HCTOYHUKOB. TpeOoBaHUS, TpeABABIsSEMble K KadecTBY 2 +
XO3SMCTBEHHO-TTUTHEBONH BOJBI M CHOCOOBI ee ymydiieHns. HopMmbl u pexxumbl
BoponorpedineHus. ['uapaBaIuyecKkuii pacyer BOJOMPOBOAHBIX CHCTEM.
Hroro 28 | 10%
3aouynas popma o0OyueHust
@ O S
5 m L 2
Ne 28 | Ex 2
Kparkoe conepxanue JeKIuu = s €S9
n/m = =l
S o a g
4 = =
I'mapasauka. OOmue ceeaeHus. [IpeamMeT ruipaBivKy U €ro 3HAaYCHHE
B HapoJIHOM xo3s1iicTBe. Kpatkas ucropust Hayku.Ilonsitue "xuakocts".
Cuiibl, IEUCTBYIOIIUE B )KUIKOCTH.
I'mapocraTuka. AGCOTIOTHBIA U OTHOCHTEIBHBIN MOKOM KUJIKHX CPE/I.
l'unpocratuyeckoe naBieHue U ero cBoictBa. [luddepenunansueie
YpaBHEHUA paBHOBECUS KUIAKOCTU (ypaBHEHUS Diinepa).
1 WNHrerpupoBanre  ypaBHEHUH  paBHOBECHS [UIsl  HEC:)KMMaeMmoi | 1 +
KUJKOCTH, HAXOIAIICHCS MOJ NEWCTBUEM CHUJI TSDKECTH U UHEPIUH.
3akon [lackams. AOconroTHOe M W30OBITOYHOE JaBieHUS. Bakyywm.
[Ibe3omeTpuueckass  BbIcOTa. | 'MapocTaTUyeckuid  HAWop,  €ro
¢buznyeckuif M reoMeTpuuecKkuid cMmbIci. MeToabl u TpuOOpHI I
n3MepeHus AaBieHus. CUibl THIPOCTATUYECKOTO AABICHUS Ha MIIOCKUE
Y KPUBOJIMHEWHBIE IIOBEPXHOCTH
I'mppoamnamuka. OCHOBHBbIE MOHATHS. YPAaBHEHHS] HEPa3pbIBHOCTU
(CTLTOIIHOCTH) AJIE JJIEMEHTApHOW CTPYWKHM M TOTOKA >KHUIKOCTH.
YpaBHeHus bepHymM s dJI€MEHTApHOW CTPYWKH HWICAIBHOW H
) pealbHOM  KHUJIKOCTEM M I IIOTOKA PEAIbHOM  JKMIKOCTH. 5
+

I'mpopaBnuueckue CONMPOTUBIEHUS U MOTEPU HANoOpa MNPHU JBHKEHUU
KUJIKOCTU. Pexxumbl nBUKeHus xuakoctu. Kpurepuii Pelinonbaca.
Oco0OeHHOCTH JTaMHUHAPHOTO U TYpOYJIEHTHOTO PEXUMOB IBUKECHUS
KUAKOCTU B TpyOax. 3aBUCHUMOCTh KOX(PGDUIIMEHTA TUIPABINIECKOTO
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TpeHusi B TpyOax OT pexuma JIBUIKECHHUS KHJIKOCTU U MIEPOXOBATOCTH
crenok (rpadpuk Hukypanze). MecTHble CONpPOTUBICHHUS U TOTEPU
Haropa. CriocoObl CHUKEHUS TUAPABINYECKHUX TTOTEPb.

I'mppaBiauveckue MAIIMHBI. Knaccudukarnmusi. Hacockr u
ruapoaBuraten. Hacocel. Knaccudukarnus. OO6macTs TpUMEHEHUS.
PaGoune mapameTrpel: Mmogaya, HAmop, MOIIHOCTh H  KIII.
JAunamunuyeckue Hacocbl. Omnpenenenne. OOIas xXapaKTepUCTHUKA.
LentpoOesxHbIe HACOCHL. Y CTPOMCTBO M MpHHIUN eiicTBus. CTpyitHas
MOJIeNIb JBUKEHHUS KUIKOCTH B paboueM KoJiece Hacoca (MOJAEIb

3 . +
Oiinepa). OcHoBHOe ypaBHeHue. [lomaua Hacoca. Teopermyeckas,
NCUCTBUTENIbHAS W  yYHUBEPCAIBbHAS  XapaKTEPUCTHKH.  3aKOHBI
MIPOMTOPIIHOHATBHOCTH. [Iporiecc BCachlBaHHS W SIBJICHHE KaBHUTAIUH.
PabGora Hacoca Ha ceTh. PerymmpoBaHue pexuma pabOTHI Hacoca.
[TocnenoBarenpHass W mapauiebHas padoTa HACOCOB HA  CETh.
OcHOBHBIC KOHCTPYKTHBHBIC PA3HOBHIHOCTH IIEHTPOOCIKHBIX HACOCOB
Hroro 10%
4.3. Conepxanue JJaDOPATOPHBIX 3aHATHH
Ounas ¢popma o0yueHust
Koi- [Ipaktu
Ne o yeckas
e HaumenoBanue 1abopaTopHbIX 3aHITUN BO —
9aCOB | opxa
1 HccnenoBanue peskiMMOB JIBHXKCHHSI )KUIKOCTH 2 +
2 Uccnenoanue ypasaenus JI. beprymu 2 +
DKCIepUMEHTAIbHOE  OmpelieieHns  Kod(hduIueHTa CONpOTUBICHUS 5 +
TPEeHHUS
4 9KcnepHMeHTain)Hoe omnpezneneHue  KOAPPUIUEHTOB  MECTHBIX 5 +
CONPOTHUBIICHUN
5 HccnenoBanue ucTeyeHus JKUIKOCTH Yepe3 OTBEPCTHUSI U HACAIKU 2 +
6 HcnpiTanue neHTpoOeKHOTO Hacoca 2 +
7 CoBMecTHasi paboTa IEHTPOOEKHBIX HACOCOB 2 +
| Miroro 14 | 20%
3aounas popma 00yueHusn
o] Q
Neo o g @ E E
n HaumenoBanue mabopaTopHbBIX 3aHITUN E g | & 2
o |EE¢
1 HccnenoBanue pexuMOB IBUKEHHS >KUIKOCTH. DKCIIEPUMEHTAIBHOE 5 +
onpeseneHus KodQPUIMEeHTa CONPOTHUBICHUS TPEHUS
2 HcnpiTanue 1ieHTpo06e) HOTo Hacoca 2 +
Hroro 4 20%

4.4. Copepxanne NPaKTHYECKUX 3aHATHH
Ounas popma o0yueHus
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Ne i Kor- | o
. HanMeHoBaHMe MPaKTUYESCKUX 3aHATUN BO | o roro
qacCcoB BKA
1 dusuyeckue cBOUCTBA JKUIKOCTH 2 +
2 Cuna ruJpoCcTaTUYECKOTO JIaBJIEHUS Ha IOBEPXHOCTHU 2 +
3 | Ucnonp3oBaHme 3aKOHOB THIPOMHAMUKY JIJISl TIPAKTHICCKUX PACUCTOB 2 +
4 | Vcnonp30oBaHUE 3aKOHOB THIPOIMHAMUKH JJIs1 MPAKTHUECKUX PACUCTOB 2 +
5 | Ucnonp3oBaHme 3aKOHOB THIPOIMHAMUKY JIJISl TIPAKTHICCKUX PACUCTOB 2 +
6 | Pabora HacocoB Ha ceTh. OnpeielicHre PeKUMOB pabOTH HACOCOB 2 +
7 Pacyer 00beMHOTO THIPOTIPHBOIA 2 +
Hroro 14 20%
3aouHas popma o0yueHusn
Ne i 5| : £
. HanMeHnoBaHUE MPaKTUICCKUX 3aHATAN = 8 . 2
22 | E8¢eg
1 Hcnosib30BaHMe 3aKOHOB THIPOJMHAMUKY JIJIS TIPAKTHICCKUX PACUETOB 2 +
2 PaboTa HacocoB Ha ceTb. OnpesesieHne pexxuMoB padbOThI HACOCOB 2 +
Htoro 4 20%
4.5. Buabl 1 coiep:kaHie caMOCTOSITeIbHONH padoThl 00y4aroIIUXCS
4.5.1. Buasl caMoCTOSATENHHOM pabOThl 0OYJarOIIIXCS
Buapl camocTosiTenbHOM pabOThl 00yJarOIIHXCS KOHH%CUTBO 1acos _
10 OYHOU 0 3a0YHOM
dbopme dbopme
00yJeHUs 00yJeHUS
[ToaroroBka K MPaKTUYECKUM 3aHATHUSIM 6 13
[logroroBka K 1a0OpaTOPHBIM 3aHATHSM U K 3alUTE 6 5
J1a00paTOPHBIX padOT
CaMOCTOATEIbHOE U3YYEHUE OTJCIBHBIX TEM M BOIIPOCOB 8 30
BrinonHeHne KOHTPOJIBHOM pabOThI X 30
[ToaroToBka K MpOMEKYTOYHOM aTTeCTALUU 5 9
Hroro 25 87
4.5.2. CogepxaHue caMOCTOSATEIBHON PabOTHI 00YYarOIINXCS
Kon-Bo vacos
Ne HaumenoBaHue TeM 1 BOIPOCOB 110 OTHOH 110 3309HOH
1/ dopme dopme
00yueHus 00yueHus
1 I'mapocraTuka 2 6
2 OCHOBHbIE IOHATHUS THAPOJIUHAMUKI 1 7
3 ['mapaBiryueckoe MOJEIUPOBAHNE 1 4
4 I'upaBnuueckue norepu 2 5
5 ['uapaBarueckuil pacueT TpyoOIpoOBOJIOB 2 7
6 HcTedeHne KUAKOCTH Yepe3 OTBEPCTHS HACAIKU 2 5
7 I{enTpoOekHbIE HACOCHI 2 6
8 Hacocsl TpeHus 1 4
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9 OOBbeMHBIE HACOCHI ¥ THPOABUTATEIH 2 3)
10 OOBEMHBII THAPOTIPUBO]] 2 7
11 | 'upponmHamudeckue nepenadu 1 3)
12 [TneBMaTHUEeCKUIi TPUBO 1 7
13 | I'mapaBindeckuid TpaHCIOPT 1 7
14 | IIlHeBMaTHYECKUI TPAHCTIOPT 1 6
15 | BomocHaOkeHMEe W3 TOBEPXHOCTHBIX W MOA3EMHBIX | 1 4
HMCTOYHHUKOB
16 | I'mapomennopamus. [Ipobiembl OporraeMbIx 3eMelb 2 1
17 OCHOBBI KaHAIM3AWHU. YIJIOBUTEIN HE(YTEPOTYKTOB 1 1
Hroro 25 87

5. Y4eOHO-MeTOANYeCKOE 00ecnieueHre CaMOCTOSITeIbHOI padoThl 00y4aroluXcs
10 JMCUHMILJIMHE

VYyebHo-meroauueckue pazpadbotku umerorcs B Hayunoit 6ubmuoreke dI'BOY  BO
IOxHO-Ypansckuii 'AY:

1. Mertoanueckne yKa3aHWS ISl CaMOCTOSATENBHON pPadOThI TO UCIMILUIMHE
"T'unpaBnuka" [DneKTpoHHBIN pecypc] : uid oOydyarouMxcs MO HampaBiICHUIO MOATOTOBKH
35.03.06 "Arpoumxkenepus’. opma oOydeHus - ouHas, 3a09Hast. [ YPOBEHb BBICII. 00pa30BaHUs
- OakanmaBp]| / coct. O. C. Ilramkuna-I'mpuna ; IOxno-Ypansckuii ['AY, HWuctutyT
arpoutkenepun .— YensOunck: KOxuo-Ypanbsckuii 'AY, 2018 .— 77 c. : ui., Tadn. — 1,6 MB.
Jocrtym u3 nokaneHo# cetr http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

6. @OoH/1 OLIEHOYHBIX CPEICTB ISl POBEACHUS MPOMEKYTOYHON aTTecTAllun
o0yyaromuxcst N0 JMCHHUIJIMHE
JI71s1 ycTaHOBJIEHUSI COOTBETCTBHS YPOBHS IMOATOTOBKH 00y4atonuxcst tpedoBanusim @I'OC
BO pazpabotan GpoH] O1IEHOYHBIX CPEJCTB ISl TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUYHOM arTecTaluu oOydaromuxcst 1o gucuurinHe. OOHJ OICHOYHBIX CPE/ICTB
npencranieH B [Ipunoxenun.

7. OcHOBHASI U IONOJIHUTE/IbLHAs yueOHas JUTepaTypa, Heo0XoaAuMas IJisl 0CBOCH s
AUCHUTLTUHBI
OcHoBHast ¥ JIONMOJHUTEbHAS ydueOHas juTepaTypa umeerca B Hayunoil 6ubnuorexe u
ANEKTPOHHOU MH(pOopMannoHHO-00pa3oBareasHoi cpeae PI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas IuTEpaTypa

1.1.  [ramxwuna-I'mpuna, O. C. 'mapaBnuka u celbCKOX03SIIICTBEHHOE BOIOCHAOKEHUE
: yuebHoe nocobue / O. C. Iltamkuna-I'upuna, O. C. BonkoBa. — Cankr-IlerepOypr : Jlanb,
2022. — 212 ¢. — ISBN 978-5-8114-2600-3. — TexkcT : anekTpoHHbI# // JlaHb : 37€KTpOHHO-
oubnmunoreynas cucrema. — URL: https://e.lanbook.com/book/209972

1.2.  T'mppaBnuka v TUApaBIMYECKUE MAIIUHBL. JIabopaTopHbI MPaKTUKYM : yueOHOE
nocobue / H. I'. KoxxeBaukosa, A. B. Emun, H. A. IlleBkyH, A. B. Jpanbiii. — CaHKT-
[TerepOypr : Jlaub, 2022. — 352 ¢. — ISBN 978-5-8114-2157-2. — TekcT : 31eKTpOHHbI#T //
Jlanb : anexTpoHHO-OMbaMoTeuHas cucrema. — URL: https://e.lanbook.com/book/212381

1.3. Kpectun, E. A. 3ajauHuk Mo ryjpaBidKe C IpUMEpaMH pacyeToB : ydyeOHOe
noco6ue st By30B / E. A. Kpectun, U. E. Kpectun. — 5-e usn., crep. — Cankr-IletepOypr :
Jlawp, 2021. — 320 c. — ISBN 978-5-8114-7345-8. — TekcT : anekTpoHHbI // JlaHb :
aNIeKTpoHHO-0nbmmoteynas cucrema. — URL: https:/e.lanbook.com/book/158956

1.4.  Ilrepennuxt, . B. I'mapasnuka : yueOnuk / 1. B. llltepennuxrt. — 5-€ u3n., crep.
— Cankr-IlerepOypr : Jlaws, 2022. — 656 c. — ISBN 978-5-8114-1892-3. — Tekcrt :
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http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf
https://e.lanbook.com/book/209972
https://e.lanbook.com/book/212381
https://e.lanbook.com/book/158956

ANIEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OUOIHOTEUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/212051.

1.5.  Moprynos, K. II. 'mapanuka : yae6nuk / K. I1. Moprynos. — Cankr-IlerepOypr
: Jlanp, 2022. — 288 c. — ISBN 978-5-8114-1735-3. — TekcT : anekTpoHHbIN // JIaHb :
ANeKTpOoHHO-OnbIMoTeynas cucrema. — URL: https://e.lanbook.com/book/211682

JlonoiHuTEIbHASI TUTEpPaTypa

1.1. OO0mas ruapaBiivka [DJICKTPOHHBIN pecypc]| MPakTHKYM K JIaOOpaTOpHBIM padoTam s
CTYICHTOB, oOyd4arommxcs nmo HampasieHuto 110800 - "Arpounxenepus" / coct.: O. C. Iltamkuna-
Tlupuna, B. JI. Hluperni, B. B. bakynun ; UI'AA .— Yensaounck: UT'AA, 2012 .— 74 ¢..— 0,7MB. Joctyn
u3 JoKanbHOM cetu. http://nb.sursau.ru:8080/localdocs/tvgs/8.pdf

1.2. Bakuna B. B. MammnoctpoutenbHas ruapasiuka: [Ipumepsr pacueroB [Tekcr]:
VYuyeb.mocobue g By3oB / B.B. Bakuna, U.JI. lenucenko, A.JI. Cronsapos. Kues: Buma mik.,
1987.- 207c.

1.3. lanpasnuka, TuapoMamiiHbl U ruaponpuBossl [Tekcr]: Yueb.ans By3oB / T.M. Bamra,
C.C. Pynnes, b.b. Hekpacos u ap.. M.: Mamunoctpoenue, 1982.- 423c.
1.4. Kymunos B. A. I'mapasnuka [Tekct]: yuednoe nocodue / B. A. Kyaunos, 3. M.

Kapramos. M.: Beiciias mkouita, 2007.- 199c.

8. Pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHHUAIIMOHHOM ceTu « UHTEpHET,
H006X021HMI)IB OJIA OCBOCHUA JUCIHUIIJIMHBI

Enunoe okHO mocTyna K y4eOHO-METOMYECKUM pa3paboTkam https://roypray.pd

OBC «JIanb» http://e.lanbook.com/

VYuuepcurerckas o6mdanoreka ONLINE http://biblioclub.ru/

Enunoe okHO mocTyna k 00pa3oBaTenbHBIM pecypcam http://window.edu.ru.

http://www.mcx.ru  — caidltT MUHHCTEpPCTBA CEIBCKOTO XO03siicTBa Poccuiickoi

denepanuu.

aogrwnPE

9. MeToauyecKkue yKa3aHus sl 00y4al0IIUXCsl 110 OCBOECHUIO U CIUTLIHHBI

Y4eOHo-MeToanuecKue pa3paboTku uMeroTes B Hayunoit  OubnuoTexke H  3JEKTPOHHOM
nHpopManmonHo-oo6pazoBareabHOi cpene PI'BOY BO IOxHO-Ypansckuii [AY:

1. Meroauyeckue ykazaHus sl CaMOCTOSATENbHON paboThl o aucuumiuHe "I 'uapasiuka"
[DnexkTpoHHBIN pecype] : s oOydarouuxcs MO HampaBlieHHI0 MoAarotoBku 35.03.06
"Arpoumxenepus”. @opma 00ydeHus - OyHasi, 3a04Hasi. [ YpoBeHb BBICII. 00Opa30BaHUS -
6akanaBp| / coct. O. C. Ilramkuna-I'mpuna ; FOxHo-Ypansckuii ['AY, HucTHTYT
arpoumkenepun .— YemsiOunck: FOxHo-Ypansckuii 'AY, 2018 .— 77 c. : ui., Tabn. —
1,6 MB. Toctyn u3 nokanpHo# ceru http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYIIECTBJICHUU
06pa303aTeJ11>H0r0 nmpouecca 1mo IMCiMIlinHe, BKJIIOYada nmepevyeHb nNporpamMmmMmHoOro
ob0ecrieyeHnst 1 MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoi#t OubanoTeke ¢ TepMHHAIBHBIX CTAHIMHM MpeJoCTaBiIsgeTcs JOCTYyN K 0azam
JaHHBbIX:

- TexakcnepT (nH(popMaoHHO-cripaBoyHast cucrema 'OCToB);

- My TestX10.2.

HepequL JIMIEH3UOHHOI'O IPOTPaMMHOTO oOecnieueHus. PeKBU3UTHI MOATBCPIKAAOIICTO
AOKYMCHTA:
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https://e.lanbook.com/book/212051
https://e.lanbook.com/book/211682
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
http://nb.sursau.ru:8080/localdocs/tvgs/8.pdf
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%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
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/
http://window.edu.ru/
http://www.mcx.ru/
http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

Windows 10 Home Single Language 1.0.63.71 OnepanuoHHast CHCTEMA,;

Microsoft OfficeStd 2019 RUS OLP NL Acdmc OducHbIil makeT MpuioKeHH;
Kaspersky Internet Security AHTHBHpYCHOE IPOTPaMMHOE 00ECIICUCHHE;

PTC MathCAD Education - University Edition Cucrema KOMIIbIOTEpHO# aiareOpbl.

11. MarepuaabHo-TeXHUYecKasi 6a3a, HeOOX0AUMAs VISl OCYLIeCTBICHHS
00pa30BaTeILHOIO NMpoIecca Mo AUCHHUILTHHE

YueOHbIe AYJIUTOPUH TJId NMPOBCACHUA 33HﬂTI/Iﬁ, NMpeaAyCMOTPEHHBIX nporpaMMoﬁ,
OCHAIIICHHBIC 060py)103a}meM U TEXHUIECCKUMHU CPEACTBAMUA oﬁyqe}mﬂ

1.454080, r. Yensiounck, yin. Conu Kpuoi, 1.48, mabopaTopHbIN KOPITYC

VYueOuple ayautopunlS53, 155, ocHameHHble  000pylIOBaHHEM U TEXHUYECKUMU
CpEICTBaMHU JIJIsl BBINOJIHEHUSI 1a00PAaTOPHBIX padoT.

2. 454080, . YensOuHCK, npocriekt JIeHnHa 75, TIIaBHBIA KOPITYC

Aynutopun Ne501, Ne503 asnst 3aHATUH JIEKIIMOHHOTO THIIA

IMomenenust Ajisi cCAMOCTOSITEILHOI PadoTHI 00y4AIO M XCH
[Tomemenune s camocrositenbHOM padoThl 454080, . YensOunck, npocnekt JlenuHa 75,
IJ1aBHBIN Kopiryc, ayautopust Ne 303

IlepeyeHb 060pyI0BaHNSI U TEXHUYECKHX CPEACTB 00yUeHUsI

Hacoc HAP 40/200

Hacoc HA 40/200

Hacoc HAP 400/200

Monyne «Cucrema nojauu XHUIKOCTH» Ul y4eOHOro cTeHaa « JKCIepuMeHTalbHas

MeXaHHKa KUJKOCTH (paMa cTeHa, 6aK ruapaBINnYeCKUil HAKOTIUTEIbHBIN, EMKOCTh

MepHasi ¢ JaTYNKaMH YPOBHS, HACOC IIEHTPOOEKHBIN C IBUTATEIIEM»

5. Moaynb «CranmoHapHO€e TeUEHHE KUAKOCTU» JIIsl y4eOHOTO CTeH 1A
«DKCHepUMEHTaIbHAsI MEXaHUKA >KUJIKOCTH

i N =
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IIPH/IOKEHHUE 1

®OH/J OHEHOYHbBIX CPEJICTB

IJId TEKYIIECTO KOHTPOJIA YCIICBAEMOCTH U ITPOBCACHU A HpOMG)KyTO‘-IHOfI arrecranuu
00yJaronuxcs
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COJIEPKAHHUE

KoMrmereHun u WX WHOUKATOPBI,  (GOpMUpYeMbIe B IMPOILECCE OCBOCHHS
JUCIUTUTUHBI
[lokazarenu, KpUTepuM W IIKajda OLEHUBAHUS WHIMKATOPOB JIOCTHOXKCHUS
c(OPMHUPOBAHHOCTH KOMITCTCHITUI
TumoBble KOHTPONBHBIC 3aJjaHusi W (UJIM) MHBIE MaTepUaibl, HEOOXOAUMBIEC AJS OILCHKH
3HAaHUW, YMEHUH, HaBBIKOB U (WIM) OMNbITa JAEATENBHOCTH, XapaKTepU3YIOIINX
c(hOpMHUPOBAaHHOCTH KOMITETSHIIMI B TIPOIIECCE OCBOCHUS TUCIUILTAHBI
Meroauueckue MaTepuabl, ONPEAEISIONIME MPOLEAYPHl OLIEHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB | (MJIM) OIBITA JIEATENLHOCTH, XapaKkTepU3yIOnX c(hOPMHPOBAHHOCTh
KOMITETEHITU M
4.1. OreHOYHBIE CPEACTBA AJIS MPOBEACHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
B MPOLECCE MPAKTUYECKOMN TIOATOTOBKHU

4.1.1. OrtBer Ha NPAKTHYECKOM 3aHSATUU

4.1.2. Oruer no naboparopHoit padoTe

4.1.3. TecrupoBanue

4.2. [Ipouenypsl 1 OlLIEHOUHBIE CPEACTBA ISl MPOBEACHUS IPOMEXYTOUHOMN
aTTecTaluu

4.2.1. 3ager

4.2.2. Dx3aMeH
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1. KomnereHuMy U UX HHAMKATOPBI, GopMupyeMble B Ipolecce 0CBOCHUS!

JAUCHHUIIIIMHBI

OIIK-1. CrocobeH pemiaTh THUIOBBIC 3aJa4d MPO(ecCHOHANBHON AESITeThHOCTH HAa OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX M E€CTECTBCHHBIX HayK C TMPUMCHCHHUCM
MH(POPMAIIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOT Ui

Kon u ®opmupyembie 3YH HanmeHnoBaHue
HaNMEHOBaHHE OLIGHOYHBIX CPEJICTB
WHAMKATOpa 3HaHUSA YMEHUS HaBBIKU Tekymas [Tpomexy
JNOCTHXKEHUS aTTecTanus TOYHAS
KOMITETEHIIUU aTTecTanu
s
NA-1.0IIK-1 Oo6yuatomuiicst OO6yuaromuiics OO6yuaromuiics - orBer Ha | DK3aMeH
Hcnonp3yer JIOJIKEH 3HATh: | JOJDKEH  YMETh: | JOJDKEH  BJIaJETh: | TPAKTUYECKOM
OCHOBHBIE OCHOBHBIE  3aKOHBI | HCIONb30BaTh HaBBIKAMHU: 3aHsThH,
3aKOHBI €CTECTBEHHOHAYYHBI | OCHOBHBIEC 3aKOHBI | HCIIOJIb30BaAHUS J-1a 6§T::2 H:;I)
€CTECTBEHHOHAa | X JVICIUTUINH | €CTECTBEHHOHAYY | 3HAHWH OCHOBHBIX a6o£e' p
YUHBIX (ruaopaBiukM) Ui | HBIX JMCIHMIUIMH | 3aKOHOB ? ’
JWCIUTUTAH JUTS | peIICHHUsI (ruapaBIMKK) JUTS | €CTECTBEHHOHAYYH TecTHpOBaHUE
peleHus CTaHJAPTHBIX 33J1a4 B | peIlIeHUs BIX JCITUTITAH
CTaHJapTHBIX COOTBETCTBUU C | CTaHIApTHBIX (ruapaBiuku) Ui
3a1a4 B | HaNPaBJICHHOCTHIO 3asa4 B | pemieHus
COOTBETCTBHUHU ¢ | MPO(ECCUOHANBHON | COOTBETCTBUM  C | CTAaHJIAPTHBIX 3a/1a4
HATPaBJICHHOCT | JIESATEIHHOCTH HAIPaBJIICHHOCTh | B COOTBETCTBHH C
3% —(b1.0.16-3.1) 10 HaIlPaBJICHHOCTHIO
npodeccCroHab npodeccHoHaNbH | MPoheCCHOHATBHO
HOH OU IeATENbHOCTH | K NEATENBHOCTU -
JEATEIbHOCTH - (b1.0.16-Y.1) (b1.0.16-H.1)

2. lloka3zare/iu, KpUTEPUHU U MIKAJIA OLeHMBAHUS WHIAUKATOPOB JA0CTHKEHUS

KOMIIEeTeHII M

NA-1 OIIK-1 Hcmomb3yer OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH JUTSL PEHICHUS
CTaHIAPTHBIX 3a/1a4 B COOTBETCTBUY C HAIIPABJICHHOCTHIO PO()ECCHOHATIBHOMN NEATENbHOCTH

dopmupyem Kpurepuu u nmkana oneHMBaHUS PE3yJbTaTOB 00YUCHUS 10 JUCIUILINHE
bie 3YH
HenocraTounslit JlocTraTouHbIit Cpennuii ypoBeHb Bricokuil ypoBeHb
YPOBCHb YPOBCHB

B1.0.10-3.1 Obyuarommiics He | ObOyuarommiics  cnabo | OOywarommiics ¢ | Obyuarommuiics c
3HAET OCHOBHBIC | 3HAET OCHOBHBIC 3aKOHBI | HE3HAUHUTEIHHBIMHU TpebyeMoif  CTemeHbIo
3aKOHBI €CTECTBEHHOHAYYIHBIX OIINOKAMHM U | TIOMHOTBI W TOYHOCTH
€CTECTBEHHOHAYYHBIX | JUCIIUATUINH OTIETBHBIMH 3HAET OCHOBHBIE 3aKOHBI
JIMCTIATITAH (rumpaBIHMKH) IS | TIpobenamMu 3HAET | €CTECTBEHHOHAYTHBIX
(rumpaBIHMKH) JUISL | pelieHus CTAaHOapTHBIX | OCHOBHBIE 3aKOHBI | JMCITHATUIMH
perreHns 3a7a4 B COOTBETCTBHH C | €CTECTBEHHOHAYUYHBIX (rumpaBiIvKmN) TUTSt
CTaHIAPTHBIX 33J1a4 B | HANPABJICHHOCTHIO JIMCITATIIMH pEIIEHNsT CTaHIAPTHBIX
COOTBETCTBHHU ¢ | mpodeccroHaTBHOM (rumpaBiIHKm) JUTSL | 337124 B COOTBETCTBHH C
HAIpPaBJICHHOCTHIO JIeATENEHOCTH pEIIeHNsT CTaHNAPTHBIX | HAMPABJICHHOCTHIO
podeCCHOHATFHON 3a/1a4 B COOTBETCTBHH C | TpoeccHOoHANBHOM
JIeATENbHOCTH HAIMpPaBJIEHHOCTHIO JIeSITEIbHOCTH

npohecCuoHaTLHON
JIeSITEIbHOCTH

b1.0.10-V.1 OObyuarommiics He | OOyuarormiics  cmabo | OOygarommiics  ymeer | OOydarommidcss — yMeeT
yMEeT HCIONb30BaTh | YMEET  HCIONB30BAaTh | UCIOIB30BATh HCIIONb30BaTh
OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
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€CTECTBEHHOHAYYHBIX | €CTeCTBEHHOHAYYHBIX €CTECTBEHHOHA YUHBIX €CTECTBEHHOHA YUHBIX
JCITUILIAH JUCITUILTAH JUACITUILTAH JTACIUITTAH
(ruapaBIHUKN) st | (ruapaBiUKK) st | (ruapaBiuKY) uist | (ruapaBIUKK) JUTst
peteHust pElLICHUsS] CTaHTAPTHBIX | PEIICHUS CTaHJAPTHBIX | PEHICHUS CTaHIAPTHBIX
CTaHJAPTHHIX 3a/la4 B | 3a/a4 B COOTBETCTBUM C | 3a/1a4 B COOTBETCTBHUHM C | 3a/la4 B COOTBETCTBHH C
COOTBETCTBHH C | HampaBJIEHHOCTHIO HAMpaBJIeHHOCTHIO HAIPaBJICHHOCTHIO
HAIPAaBJICHHOCTHIO npodecCHOHATBHON npodecCHOHATBHON npodecCHOHATLHOM
npohecCHOHAIBHOM JIeATELHOCTH JIEITETLHOCTH JIEATENLHOCTH
JIeATEIbHOCTH

b1.0.10-H.1 OOyuaronutics He | OOyuaromuiics  cna6o | OOyJaronuiics ¢ | OOyuarommuiics
BJIaJiceT  HABBIKAMM | BIIAJEET HaBBIKAMH | HEOOJIBIITUMHU CBOOOTHO BJIajieeT
HCIIONB30BaHUS UCIIOJIb30BaHMs 3HAHUM | 3aTpyJAHEHHSIMH BJIAJEET | HABBIKAMH
3HaAHUM OCHOBHBIX | OCHOBHBIX 3aKOHOB | HaBBIKAMHU HCIIOIb30BAHMS 3HAHUM
3aKOHOB €CTECTBEHHOHAYYHBIX WCIIOJIb30BAHMsT 3HAHUM | OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JTUCIIUILIMH OCHOBHBIX 3aKOHOB | €CTECTBEHHOHAYYHBIX
JCIIUTLTAH (ruapaBIMKN) JUIS | €CTeCTBEHHOHAYYHBIX JIUCIUITTAH
(ruapaBIHKN) JUIS | pellieHus] CTaHAAPTHBIX | JUCIUIIIAH (TUIpaBIMKHN) JUTS
penieHus 3a/1a4 B COOTBETCTBHHU C | (TMAPABIUKH) JUIS | pElIeHus] CTaHIapTHBIX
CTaHJAPTHBIX 3a/a4 B | HANPABJIEHHOCTHIO pellieHusl CTaHIapPTHBIX | 3a/a4 B COOTBETCTBHH C
COOTBETCTBHU ¢ | mpodeccroHambHON 3a/1a4 B COOTBETCTBHH C | HAIPABIEHHOCTHIO
HANpaBJIEHHOCTHIO JIeATEbHOCTH HAIPABJICHHOCTHIO podeccuOHaTBHOM
npodeccuoHaTBHOM npodecCHOHATBHOM JIESITEIBHOCTH
ACATCIIBHOCTU JCATCIIBHOCTU

3. TunoBbIe KOHTPOJIbHBIE 32/IaHUs] W (HJIM) HHbIE MATEPHAJIBI, HEOOXOAUMBIE 15l

OLIEHKHU 3HAHUI, YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,

XapaKTepu3ywiux cOpMHPOBAHHOCTH KOMIIETEHIHIi B PoIecce 0CBOEHU S

JAHCHHUIIIIMHBI

TunoBble KOHTPOJIbHBIE 3aJaHUS W MaTepHalibl, HEOOXOIUMBbIe ISl OLCHKM 3HAHUH,
YMEHHI 1 HaBBIKOB, COJEpPKATCS B yueOHO-METOUUECKUX pa3paboTKax, MPUBEICHHBIX HIXKE.

1. Meroandeckue

yKa3aHus
"I'mapaBnuka" [DJIEKTpOHHBIA pecypc]

TSt

CaMOCTOSATEIBHOM 'pa60TBI
JJIA 06yqa101unxc>1 110 HaIIPpaBJICHUIO

1o

JHUCLUITIINHE

noarotoBku 35.03.06 "ArpoumkeHepus"'. dopma oOydeHHS - OYHAsA, 3a0YHAs.
[Yposens BricHI. 00pa3oBanus - 6akanasp] / coct. O. C. Iltamkuna-I'upuna ; FOxHo-
Vpansckuii 'AY, Huctutyr arpoumkeHepun .— YemssOouack: HOxkHO-Ypanbckuit

© uia., tadn. — 1,6 MB. [doctyn w3 JIOKagbHOH ceTH
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

I'Ay, 2018

77 c.

. MeToanyeckne MaTepualibl, oNpe/ieisiloliue NPoueaypbl OlleHUBAHUS 3HAHUI
4. MeTonnyeckue MaTepuaJibl, ONpe/e/siiolue mpoie OlleHHBA 3HAHUIA,
YMEHHUI, HABBIKOB M (MJIH) ONbITA 1eATEJbHOCTH, XaPAKTEPHU3Y0LIHX

c¢()opMHUPOBAHHOCTH KOMIIETEHIHIi

B nannoMm pa3aciic METOANYCCKUEC MaTCpHraJibl, ONIPCACIIAOIINEC ITPOLUCAYPbI OICHHUBAHWA

3HaHUH, YMEHUH, HABBIKOB, XapaKTEePU3YIOIKUX 0a30BbIi ATan GopMUPOBAHUS KOMIIETEHIUN 110
mucuuIuiiie «['napaBivka», MpUBeIeHbl IPUMEHUTENBHO K KaKJIOMY U3 UCIIOJIb3YeMbIX BHIOB
TEKYILEro KOHTPOJISL yCIIEBAeMOCTH U IPOMEKYTOUHO aTTecTaluy 00yJaromuxcs.

4.1. OueHoYHBIE CPeICTBA /sl POBEIeHNUS TEKYIEero KOHTPOJIsl yClIeBaeMOCTH B
npouecce NPaKTHYECKON MOATOTOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH
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OTBeT Ha IMPAKTUYCCKOM 3aHATHUHU HUCHOJB3YCTCA I OLCHKU KadueCTBa OCBOCHUSA
00y4aromuMcsi OCHOBHOM Mpo¢ecCHOHATBHONH 00pa3oBaTeIbHON MPOrpaMMbl MO OTIACITBHBIM
BOIIPOCAM U TeMaM JIUCIUIUTMHEL. TeMbl U IIIaHbl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee
cooOmatorcs oOywaromuMcss. OTBET OLIEHMBAETCS  OLECHKOH  «OTIMYHO», «XOPOILIO»,
«YHAOBJICTBOPHUTCIIBHO» WJIN «HCYAOBJICTBOPUTCIILHO.

No OrneHOYHBIE CPEACTBA Kon u
TumnoBbie KOHTPOJIBHBIC 3a1aHMS U (W) UHBIE MaTEPUAIIBI, HAaNMEHOBAaHUE
HEOOXO0IMMBIC JUISI OTICHKU 3HAHUHN, YMCHHA, HABBIKOB ¥ (HJIH) WHJIUKaTopa
OTIBITA JIEATEILHOCTH, XapaKTEPUIYIOIIUX CPOPMHUPOBAHHOCTH KOMITIETCHIIUU
KOMIIETECHIIMI B MPOLECCE OCBOCHUS JUCIHUILINHBI
1 TpyOonpoBony auamerpoM d, JumMHHOW L, MOArOTOBIEGHHBIA K WJ1-1.0IIK-1

Hcnone3yer ocHOBHBIE

TUAPABINYCCKOMY HMCIIBITAHWUIO, 3aIlI0JIHCH BOI[Oﬁ IIpHU JABJICHUM P1 IO 3AKOHEL

MaHoMerpy. OmpenenuTh KOJUYECTBO BOJIbI, KOTOPOE HEOOXOIMMO
JIOTIOJTHUTENIBHO MOJaTh B TPYOONPOBOI, YTOOBI JABICHHE B HEM
nonusiock ot 0,1 go 0,7 MIla. Moxyne ynpyroctd BOABI MPHUHSTH
paBusM K = 2-10° H/M?. Jlepopmarueii TpyGonpoBoia npeHeopeds

€CTECTBEHHOHAYYHbBIX
JUCHUIUIAH T pEIICHUA
CTaHJapTHBIX 3a/1a4 B
COOTBCTCTBHHU C

HaIpaBJICHHOCTHIO
npo¢eCcCHOHANBEHOM
JIeATEIbHOCTH

Kpurepuu onienku otBeTa (Tabi1.) JOBOIATCS 10 CBEICHUS OOYyUJarOIIMXCs B HAYaJIE 3aHSITHIA.
OreHka 0OBSABIISIETCS] 00YUAIOMEMYCsl HETTOCPEACTBEHHO TIOCIIE OTBETA.

I xauaa

Kpurepun oueHuBanus

OrneHka 5
(oTIIMYHO)

- 00yJaronIuics MoJTHO YCBOWII yUeOHBIN Marepua;

- MPOSBIISICT HABBIKU aHaIM3a, 0000IIEHNUs, KPUTUUYECKOTO OCMBICICHUS
U BocmpusaTHs  HHGOpPMAlMM, HaBBIKM  OINHCAHUS  OCHOBHBIX
3aKOHOBI'MIPOMEXAHUKH, SIBJICHUH U TPOIECCOB;

- Marepuall M3J0KEH TIPaMOTHO, B OMNPEICICHHOW JIOTUHYECKOU
MOCJIEZI0BATEIBHOCTH, TOYHO UCIOJIB3YETCS TEPMUHOJIOTHS,

- TI0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS
KOHKPETHBIMH ITPUMEPaMU, IPUMEHSTh UX B HOBOW CUTYallHH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4u;

- MOTYT OBITh JONYIIEHbl OJHA—[BE HETOYHOCTU IPHU OCBEILECHUU
BTOPOCTETIEHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBCT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/IHM Ha OLICHKY «5 », HO IIpH
9TOM HMMCECT MCCTO OJMH U3 HECAOCTATKOB:

- B YCBOCHUHA y‘IC6HOl"O Marepurajia JOIMYyIICHBI HeOOJIbIINE Hp06eHH, HEC
HCKa3UBIIUEC COACPKAHUC OTBCTA,

- B pCIICHUHU 3a1a9 JOIMYHICHBI HC3HAYUTCIIBHBIC HCTOYHOCTH.

Onenka 3

(Y1OBIETBOPUTEIBHO)

- HCIIOJIHO MJIM HCIIOCJICAOBATCIIbHO PACKPBLITO COACPIKAHUEC MaTCpHaa,
HO TIIOKa3aHO o6mee INOHUMAaHHE BOIIpOoCa U MPOACMOHCTPHUPOBAHBI
YMCEHHUA, JO0CTATOYHBIC JJIA JIalIbHEHIIIETO YCBOCHUA MaTcpuralia,

- HUMCIUCH 3aTpyAHCHHA WM JOIYHICHBI OIIMOKHA B ONpCACIICHUN
HOHHTHﬁ, HUCIIOJIb30BaHNHU TECPMUHOJIOTHH, OIMHUCaHUU 3aKOHOB
TUAPOMCXAaHUKH, SIBIICHUM U MpouecCCoOB, pCHICHUH 3aaa4, UCIIPABJICHHBIC
IMOCJIC HECKOJIBKUX HAaBOIAIIUX BOIIPOCOB;

- HCIIOJIHOC 3HAHHUC TCOPCTUUYCCKOTO MAaTcpHalia; 06yqa}01u1/1171c;1 HC
MOIKCT ITPUMCHUTDb TCOPHIO B HOBOM CUTyalluH.

OueHka 2

(HEeyIOBJIETBOPUTEIHHO)

- HE PAaCKPBITO OCHOBHOE CO/IepKaHNe yueOHOTO MaTrepuana;
- OOHapy)XKeHO HEe3HaHWE WJIM HEMOHWMaHHWe OoJblled MM Hauboiee
B)XHOM yacTu yueOHOro Marepuana;
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- JIOMYIIEHBI OLTUOKU B OMPEICIICHUU MOHSATHH, MPU HCIOIB30BAHUU
TEPMHUHOJIOTUM, B OIMCAHUM 3aKOHOB THJIPOMEXAHUKH, SBICHUU U
MPOLECCOB, PEUIEHUH 33]1a4, KOTOPBIE HE HCIIPABJIEHBI I1OCIIE HECKOIBKUX
HAaBOJIAIINUX BOIPOCOB.

4.1.2. Orger no mabopatopHO# padboTte

Otuer mo naGopaTopHON paboOTe HCMONB3YeTCS sl OLIEHKA KadecTBa OCBOCHHUS
00yyarouMMcsi OCHOBHOM TpodeccroHanbHON 00pa3oBaTeabHON MPOrpaMMBbl MO OTAEIbHBIM
TEMaM JUCHUITIIINHBI.

Conepsxannie U popMa oT4yeTa MO JTA0OPATOPHBIM paboTaM MPUBOJUTCS B METOJUIECKUX

yKkazaHusix K yiabopatopubiM padotam (m. 3 ®OC). CoxepkaHue oT4eTa M KPUTEPUU OICHKU
oT4deTa (Tabi1.) JOBOJATCS IO CBEICHUS OOYUYaIOIIMXCS B HaUaJIe 3aHATHIA.

Ne O1neHOYHBIE CPEICTBA Konu
TumnoBbie KOHTPOJIBHBIC 3a1aHMS U (WJTH) HHBIE MaTEPUAITBI, HaNMEHOBaHUE
HEOOXOUMBIE JIJIS1 OTICHKY 3HAHUH, YMEHUN, HABBIKOB U (MJIH) WHJIUKaTOpa
OTIBITA JIEATEIHLHOCTH, XapaKTEPUIYIOIIUX CPOPMHUPOBAHHOCTH KOMITETCHIIUU
KOMIIETEHIIMH B MPOIECCE OCBOCHUS TUCIUIIINHBI
1 1. B dem 3akirouaercst GU3NUECKHI CMBICT YpaBHEHUS WJ-1.0IK-1
Beprymm? Hcnions3yer ocHOBHBIE
2. UYro Takoe ycTaHOBHMBIIEECS M HEYCTaHOBHBIIEECS S

€CTECTBEHHOHAYYHbBIX
JAVUCHUIUIUH JUIA pEeHICHUA
CTaHAapTHBIX 3a/1a4 B

JIBIDKEHHE JKUAKOCTH, paBHOMEPHOE W HEpaBHOMEPHOE, HAIIOPHOE U
Oe3HaIToOpHOE? MPUBOIUTE IPUMEPHI.

3. Kaxkoii 1moTok cunTaercs miaBHO U3MEHSIOIINMCS? COOTBETCTBHUH C
HanpaBJICHHOCTBIO
4, Uto Takoe HamopHas M IMbE30METPUYECKAs JIMHHH, p .
. o npo¢eCcCHOHANBHOM
TUAPABINYCCKUHN YKIIOH? JESITENBHOCTH
5. Kakoit Bua »Heprum (HaAIop) 3aTpaddBacTCs Ha

[IPEOAONICHUE TUAPABIMYECKUX COINPOTHBIICHUN IIPH HAIIOPHOM
JBVKEHUH )KUJIKOCTH B TpyOax?

6. VYKaxure  pa3MEpHOCTb  YICHOB  YpPaBHEHUS
bepnymu.

7. UeMm BBI3BIBACTCS HEPABHOMEPHOCTh PACHPEAEIECHUS
CKOPOCTEH IO CEYEHUIO IIOTOKA U KaK OHA yUUThIBAETCS?

8. Kakue cymiecTByroT orpaHuueHUs A1l IPUMEHEHUs

ypaBHeHus1 bepnymu?

Otuyer OLICHUBACTCA IO YCMOTPCHUIO IMPEIIOAaBaATCIIA OHGHKOﬁ COTIIMIHO», «XOpOIIO»,
«YHAOBJICTBOPUTECIIBHO», «HCYAOBJICTBOPUTCIILHO» WJIN OIICHKOU 3auTCHO», «HC 3a4TCHO).
OI_IeHKa Ba4YTCHO» CTaBUTCA 06y‘IaIOH_II/IMC$I, YPOBCHBb 3VH KOTOPBIX COOTBETCTBYCT KPUTCPHUIM,
YCTAHOBJICHHBIM IS IMMOJIOKUTCIBHBIX OLICHOK («OTJ’II/ILIHO», «XOpOouUIo», ((y,HOBJ'IeTBOpI/ITeJ'IBHO»).
OHCHKa 00BSABIIICTCS 06yqa10111eMyc51 HCMMOCPECACTBCHHO IIOCJIC CAa4Yu OTUCTA.

IIxana Kpurepun oneHuBanus

- U3JIOKCHUC MaTCpHraJia JIOTUHYHO, 'PaMOTHO,

- CBO6OZ[HOC BJIaJICHUC TepMHHOHOFHeﬁ;

- YMCHHUC BBICKA3bIBATH U 000CHOBATh CBOM CYXKIACHUA TIpU OTBETC Ha
KOHTPOJIbHBIC BOIIPOCHI;

- YMCHHUC OIMUCHIBATH 3dKOHBI THAPOMCXAHUKH, SABJIICHUA U IPOLUCCCHI;

- YMCHUC IPOBOAUTL U OLICHUBATL PE3YJIbTATLL I/I3MepeHI/II71;

- CIOCOOHOCTH peliaTh 3a4a4u.

Ouenka 5
(OTIaM4HO)
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Oneuka 4
(xopor10)

- U3JI0)KEHNE MaTepHUaa JIOTUYHO, TPaMOTHO;

- cB00OIHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHECHHUE TEOPETUUECKUX 3HAHUMN JIJI1 OIMCAHUS 3aKOHOB
TUJPOMEXaHUKH, SIBJICHUM M TPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJICHNUS U OLICHUBAHMS PE3YJIBTATOB MU3MEPEHUMN, HO COJEpKAHUE U
¢dbopMa 0TBETa UMEIOT OT/ICIIbHBIE HETOYHOCTH.

Orenka 3
(Y1OBIETBOPHUTEIIHHO)

- N3JI0’KEHHE MaTepuasa HeIoJIHO, HEMOCIEA0BaTEeNbHO,
- HCTOYHOCTH B OHNPCACICHHUN HOHﬂTHﬁ, B NPHUMCHCHUU 3HAHWUHI JIIsA
OIMMCaHHsd 3aKOHOB THUAPOMCXAaHUKH, SIBIICHUH H mpouecCoB, pPCHICHUIA
KOHKPCTHBIX 3aJia4, IIPOBCACHUA N OLICHUBAHUSA PE3YJIbLTATOB I/ISMGpGHHﬁ,

- 3aTpyIHEHHs B 000CHOBAaHUH CBOMX CY)KICHHIA;

- OoOHapyXuBaeTcs HEJOCTAaTOYHO TJIyOOKOE€ IOHUMAaHUE H3yYEHHOTO
Marepuaa.

Onenka 2
(HEeYIOBIIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOAUMBIX TEOPETUUECKUX 3HAHUM; TOMYIIEHbI OLIMOKH B
OTIPE/ICNICHUH TIOHATUN M ONMUCAHUM 3aKOHOB T'MIPOMEXAHUKH, SIBICHUN U
IPOLECCOB, MCKaXEH WX CMBICH, HE pEIIeHbl 3aJadyd, HE IPABHIBHO
OIICHUBAIOTCSI Pe3yJIbTaThl U3MEPEHUI;

- HE3HaHWE OCHOBHOIO MaTrepuana y4eOHOH MporpamMMmbl, JOITYCKarOTCS
rpyOble OIIMOKH B M3JI0KEHUH.

Ml kana

Kpurtepun onennBanus

OlLIeHKA «3a4TEHO»

- U3JI0’KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOJHOE BIaJICHUE TEPMUHOJIOTUEH;

- YMEHHUE BbICKa3bIBaTh U 0OOCHOBATh CBOU CYXKJIEHUS IPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE OTMCHIBATh 3aKOHBI THPOMEXAHUKH, SIBJICHUS U MPOIIECCHI;

- YMEHHE MTPOBOJIUTH U OI[CHUBATh PE3YIbTaThl U3MEPEHUII;

- CHOCOOHOCTBH pelIaTh MH)KEHEpHbIE 3aJayd (JOIyCKaeTCsl Haluuue
MaJIO3HAYUTENbHBIX OIIMOOK WJIM HEJOCTATOYHO IOJHOE PACKpPHITHE
COJIep’)KaHHE BOIpOCAa WM TMOrPEIIHOCTh  HENPUHIUIHAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IeHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHYCCKUX 3HAHWM; JIOIMYIICHBI
OIIMOKY B ONPEICICHUH OHIATHI U OITUCAHUU 3aKOHOB THIPOMEXaHHKH,
SIBJICHUH W TPOILIECCOB, MCKAKEH MX CMBICI, HE PEHICHBI 3ajJa4yH, HE
NPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAThl H3MEPEHHUIA,

- HE3HaHHWE OCHOBHOT'O MaTepuaia y4eOHOM POrpaMMBbl, TOITYCKAKTCS
rpyOble OMMOKH B MU3JI0KEHUU.

4.1.3. TectupoBanue

TectupoBanue UCHONb3yeTCs A OLEHKH KayecTBa OCBOCHHUS OOYYaroUIMMCS OCHOBHOM
npogeccuoHanbHOW 00pa30BaTEIbHONW IMPOrpaMMbl O OTJENbHBIM TeMaM WU  pasjiesiaMm
micuuIuiHel.  TecT mpeacraBiaser coOOM  KOMIUIEKC —CTaHIAAPTU3UPOBAHHBIX — 3a/laHUM,
MO3BOJISIOIIMK  YIPOCTUTh TPOLEAYPY H3MEpPEeHHs 3HaHUH M yMeHHi oOydaromuxcs.
OOyuaromuMcsi BBIJIAIOTCS TECTOBBIE 33/1aHUSI ¢ (OPMYIHUPOBKONH BOMPOCOB U IMpPEIOKEHUEM
BbIOpATh OJIUH NMPABHIbHBIN OTBET U3 HECKOJIBKUX BaPUAHTOB OTBETOB.

Ne OI_IGHO‘-IHLIC CpcaAcTBa KOII N HAUMCHOBAHHC
TurmoBslie KOHTPOJIBHBIC 3aJaHUAd U (I/IJ'II/I) HWHBIC MaTCpHUaJIbl, HHJUKaATOpa
HCO6XO,Z[I/IMLIC JJII OLICHKH 3HaHPII>i, YMCHHﬁ, HaBBIKOB H (I/IJ'II/I) KOMIICTCHIIU
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OTIBITA JICATETHHOCTH, XapaKTePU3YIOMHUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMH B IPOLECCE OCBOEHUS TUCLIUIIIINHBI

1. I[Ipu nBUKEHUU peaTBHOM KUAKOCTH IO TPYOOIPOBOTY
MOCTOSIHHOT'O IMaMETPa, KaKue €€ mapaMeTpbl U3MEHSIOTCS?
CKOpOoCTh V.

- naBJjenmne P.

® - CKOPOCTbH U JIaBJICHUE.

2. Kak u3MeHuTCS aBlIeHUE BOJIBI IIEPE]] KPAaHOM, €CJIH €T

OTKPBITH?
L - HC U3BMCHUTCA.
® - YMEHBIINTCS.
° - YBCIIMYUTCA.
3. YkaxuTe, ueM Oosiee 6€30MacHO UCTIBITATE THIPABIMYECKHN
O6’BeKT IIpru OJHOM M TOM K€ NaBJICHUU.
e  BOJOI.
®  BO3IYXOM.
e  0Oe3pa3IuyHoO.
4. YxaxuTe, KaKk THAPABINICCKHUE OTEPU 3aBUCAT OT CpPeIHEH
CKOpPOCTH MOTOKA ITPHU JJAMUHAPHOM PEXKUME IBUKCHUA.
* NPONOPUUOHAIBLHBI CKOPOCTH MO JHHEHHOMY 3aKOHY.
e 00paTHO MPONOPIIOHATBHBI CKOPOCTH.
° IponopurOHaJIbHBI CKOPOCTH 110 KBAAPAaTUYHOMY 3aKOHY.
S.YKa)KI/ITe, KaKu€ BUJbI TUAPABINYCCKUX IMOTEPHL YYUTBIBAOTCA
[P pacdeTe KOPOTKUX TPyOOIpOBOIOB.
® TOJBHKO MECTHBIE.
® TOJIBKO JIMHEIHBIE
e JIMHeliHbIe U MeCTHBIE.
6.Ywucio Peiinonsaca Re = 1000. Tuamerp TpyObl yBeaH4eH B 3
pa3za, mpu ckopoctr V = const. Kakoif yCTaHOBHTCS PEKHM
JIBYKEHUA?

®  yCTOHYMBBII TypOy/1eHTHBIIA.

®  YCTONYMBBIHI JIAMUHAPHBIM.
7. YKaxuTe, I0 KAKOMY 3aKOHY ITPOMCXOANT pacIpeieneHne
CKOpOCTEH TI0 CEUEHUIO B KPYTIIOH TpyOe MpH JIJAMHHAPHOM
pexuMme.

e mapadoJMYecKHii.

e JTorapu(pMUIECKUH.

®  JIMHCHHBIN.
8. Uem oOBsCHSETCS OBICTPOEHCTBHE BRIXOJHOTO 3BEHA
00BEMHOr0 TUAPABINYECKOrO IpUBOAA?

®  BS3KOCTHIO pabodelt JKUIKOCTH.

®  CKUMAEMOCTBIO.
® TEMIIEpaTypHBIM PACIINPEHHEM.
9. Ha noBepXxHOCTH >KUAKOCTH B COCY/IE IaBJICHUE YBEIUYEHO.
Kak nepenaercs 310 yBenuueHue AaBJICHUS TOUKAM, HAXOIALIMUMCS
Ha pa3HBIX YPOBHSX?

e yeM HIDKE PacloiioKeHa TOUKa, TeM OOJIbILe YBEINIHUTCS B HEH

JIaBJICHHE 110 CPABHEHHUIO C IEPBOHAYAJIHHBIM.

e  yeM HIDKE TOYKA, TEM MEHbIIE YBETMUUTCS AaBIICHHUE.

¢ JTaBJICHHE B PA3JTHYHBIX TOYKAX UBMCHUTCH HA O/ITUHAKOBYIO
BCJIMYUHY.

NJ-1.0I1K-1
Ucnoub3yer
OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX
JUCHUITJINH JJI51
peeHus
CTaHJAPTHLBIX 3a/1a4 B
COOTBETCTBUU C
HAIPaBJICHHOCTHIO
npodecCuoHaIbHOU
JIESITSIIbHOCTH
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10.Kak u3MeHsroTcs MOTEpH HAIopa Mo JJIMHE IMOTOKa B
3aBHCHUMOCTHU OT CPeIHEN CKOPOCTH L MPH TYpOYIEHTHOM pEKUME
JIBYKCHHUS JKUIKOCTH?
e Bcrenennl,0+2,0
e Bcrenenul,5 +2,5
e B crenennl,75+2,0

[lo pe3ynbraTam TecTa 00ydaroIIEMYCsl BBICTABISETCS OLEHKA «OTIMYHOY», «XOPOILIO»,
«YZOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIHHOY.

Kpurepun onenuBanust otBeta (Tabdi.) JOBOJATCS IO CBEJIEHHUS 00y4aromIMXcs 10 Hayana
TeCTHpOBaHUs. Pe3ynbpTar TecTupoBaHus 0OBsABIsIETCS 00yJaromeMycsi HEOCPEICTBEHHO TIOCIIe
€ro caayu.

i (% npagststix orneton)
Orenka 5 (OTIUYHO) 80-100
Orenka 4 (Xoporro) 70-79
Ormenka 3 (ymoBIETBOPHUTEIHHO) 50-69
Orenka 2 (HEyIOBIETBOPHUTEIHHO) menee 50

TectoBble 3amaHus], UCTIONB3YIONUIUECS Ui OLEHKUM KayecTBa AUCLMILIUHBI C MOMOIIBIO
nHpOpManMOHHBIX TexHoJoTwid, npuBeneHsl B PIIM: «10. MHbopManroHHBIE TEXHOJOTHH,
UCIOJIb3yeMble TPU OCYLIECTBICHUHM OOpa30BaTEIbHOTO Mpolecca Mo AUCLHUIUIMHE, BKIIOYas
nepeyeHb MporpaMMHOro oOecredeHuss W HH(MOPMAIMOHHBIX CIPABOYHBIX CHCTEM» -
MyTestX10.2.

4.2. IIpoueaypsbl M OLIEHOYHBbIE CPECTBA JJIsl IPOBEACHUS MMPOMEKYTOYHOM
aTTrecTanuu

4.2.1. 3auer
3adeT He MPEAYCMOTPEH YUCOHBIM IJIAHOM.
4.2.2. DK3aMeH

Ok3aMeH sBisgeTcss (opMOH OILEHKM KayecTBa OCBOEHHS OOy4yarolIMMCS OCHOBHOIM
npodeccroHalbHOI 00pa3oBaTeNbHON MporpamMMbl 10 pa3zienaM TUCHUILIUHEL [lo pe3ynbTatam
9K3aMeHa 00Yy4arolIeMycsl BHICTABIICTCS OLIEHKA «OTIIMYHO», «XOPOIIOY», «yIOBICTBOPUTEIHLHOY
WIH «HEYIOBIETBOPUTEIHHOY.

OK3aMeH N0 TUCUUIUIMHE IPOBOJUTCS B COOTBETCTBUU C PACIIUCAHUEM IIPOMEKYTOUYHON
aTTecTallud, B KOTOPOM YKa3bIBa€TC BPEMsI €0 IPOBEIEHUS, HOMEpP ayIUTOPUU, MECTO
MIPOBEACHUS KOHCYJbTAllUU. YTBEPXKAECHHOE pacllicaHue pa3MellaeTcs Ha HWH(GOPMaIlMOHHBIX
CTEHJIaX, a TaKXKe Ha 0(hUIMAILHOM caiiTe YHUBEpCUTeTa.

VYpoBeHb TpeOOBaHUHN JIJIsI IPOMEXYTOUHOM aTTeCTallMU 00YJaIOLINXCSl YCTAaHABIUBACTCSI
paGoueli mporpaMMol AMCUUIUIMHBI U JOBOJUTCA JO CBEACHHUA OOydarolMxcs B Hadale
cemecTpa.

OK3aMeHbl NPUHUMAIOTCA, KaK NpaBuHio, Jiekropamu. C paspenieHus 3aBeAyIOLIEro
Kaeapoil Ha SK3aMeHe MOXKET MPHUCYTCTBOBATh IMPENoAaBaTeslb Kadeapsl, MPUBICUEHHBIN IS
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NOMOIIM B MpUEME HK3aMeHa. B ciydae OTCYTCTBUS BEIyIIEro MpenoJaBaTes 3SK3aMeH
MPUHUMAETCS IpenoaBaTeieM, Ha3HaueHHBIM PacIioOPsHKEHUEM 3aBEAYIOIIEro Kadeapou.

[IpucyrcTBUE Ha 3K3aMeHe IMpenoaaBarenell ¢ Apyrux kadeap 6e3 COOTBETCTBYIOLIETO
pacropspKeHHUs PeKTOpa, MPOPEKTOpa Mo y4eOHON M BOCTIUTATENLHON paboTe WIIM 3aMECTHTEIS
mupekropa MHctuTyTa 1o yueOHoi paboTe He JOIyCKaeTCsl.

Jliist mpoBeieHust SK3aMeHa BEAYIIUH MPEToAaBaTeNlb HaKaHyHe MOJIydaeT B CeKpeTapuare
IMPEKTOpaTa 3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAllacTCs B CEKpeTaphar
MoCJie OKOHYAHHUS MEPOTIPUATHS B ICHb IPOBEICHHSI K3aMEHa HITH YTPOM CIIEIYIOIETO JTHSI.

DK3aMeHBI TPOBOJATCS MO OmieTaM B YCTHOM HJIM NMUCHBMEHHOM BHUZE, JUOO B BHJE
TECTUPOBAHMS. DK3aMEHAIlMOHHBIC OWJIETBI COCTABIIIOTCS [0 YCTAaHOBJICHHOW (opMe B
COOTBETCTBHHU C YTBEPKACHHBIMH Kaeapoil IK3aMeHAIIMOHHBIMU BOIIPOCAMH M YTBEPKIAAIOTC S
3aBenyroUuM Kadenpoii exeroqHo. B Ounere conepxurcs 2 TeOpeTHYECKUX BOIIPOCa U 3a/1a4a.

DK3aMeHATOpy TPENOCTABISETCS MPaBO 3a/JaBaTh BOMPOCH CBEpX OwWieTa, a TaKKe
MMOMHUMO TEOPETUYECKUX BOTIPOCOB JIABaTh ISl PEIICHHsS 3aJ]a4ll U MPHUMEPHI, HE BBIXO/IAIINE 32
pPaMKH MPOUJCHHOTO MaTepralia 1o U3y9aeMoi TUCIUTUIAHE.

3HaHUs, YMEHHS ¥ HaBBIKM OOYYArOIIUXCS ONPEICTSIOTCS OICHKAMH «OTIHYHOY,
«XOPOII0», «YIOBJIECTBOPUTEIHHOY», «HEYIOBIETBOPHTEIHHO» M BBICTABISIOTCS B 3a4€THO-
9K3aMEHAIMOHHYIO BEIOMOCTh 00YJaloNIerocs B ICHb dK3aMeHa.

[Ipu mpoBeseHUM YCTHOTO SK3aMEHa B ayIUTOPHH HE JIOJDKHO HAaXOIHWThCs Oosee 6
oOyJaromuxcss Ha OJTHOTO MPEToIaBaTedIs.

[Ipu mpoBeneHNH YCTHOTO SK3aMeHa OOy4aroUIuiics BIOMpaeT SK3aMEeHAIIMOHHBINA Ouier
B CIIy9aifHOM TIOPSIZIKE, 3aTeM Ha3biBaeT (paMUIIHIO, HMS, OTYECTBO M HOMEp 3K3aMEHAIMOHHOTO
ounera.

Bo Bpems sk3amena oOydaromiyiecss MOTYT MOJIb30BaThCSl C pas3pelieHrs SK3aMeHaTopa
MPOTrpaMMON JAUCIUIUIMHBI, CIPABOYHONW M HOPMATUBHOMU JIMTEPATYpOH, APYTUMH TOCOOUSIMHU U
TEXHUYECKUMU CPEJICTBAMHU.

Bpemst moAroroBku oTBETa MPH Cclladye dK3aMeHa B yCTHOHM (hopMe JOJKHO COCTABJIAThH HE
Menee 40 MUHYT (TI0 JKeJTaHUI0 00YJarOIIErocsi OTBET MOXKET OBITh J1I0CpOYHBIM). Bpems oTBeTa —
He Oosiee 15 MUHYT.

OO0yuaromuiics, UCTIBITHIBAIOIINHN 3aTPYAHEHUS TIPU MOATOTOBKE K OTBETY 10 BEHIOPAaHHOMY
UM OMJIeTy, UMEeT MPaBo Ha BEIOOP BTOPOro OMiIeTa ¢ COOTBETCTBYIOIIUM MPOJIEHUEM BPEMEHU
Ha NOJAroToBKy. [Ipy OkOHYAaTEIbHOM OLICHMBAHWMU OTBETA OIICHKA CHIKAETCS HAa OJUH Oalll.
Brigaua Tpetsero 6uiiera He pa3peraeTcs.

Ecnu oOyuwaromuiics sBHJICA Ha SK3aMEH, U, B3SB OHIIET, OTKA3aJCid OT MPOXOKICHUS
aTTecTallid B CBSI3U C HEMOATOTOBJICHHOCTHIO, TO B BEIOMOCTH €My BBICTABIISIETCS OICHKA
«HEYIOBIETBOPUTEIHHOY.

Hapymenue JUCIUILTAHBL, CIIUCBIBAHHUE, UCIIOJIb30BaHUE oOyJaronumMucs
HEpa3pelIeHHBIX TMEYAaTHBIX M  PYKONHCHBIX  MaTepuaioB, MOOWIBHBIX  Tele(OHOB,
KOMMYHHMKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JIpYIMX BHUIOB JHUYHOMI
KOMMYHHMKAIITMOHHOM ¥ KOMIIBIOTEPHOW TEXHMKH BO BpEMS aTTECTAIMOHHBIX HCIBITAHUN
3ampemieHo. B ciyuae HapymieHus 3Toro TpeOoBaHUs IMpernojaBaTellb O0O0s3aH yIAIHUTh
oOyyaromerocst U3 ayAuTOPUHU U MPOCTABUTh EMY B BEIOMOCTHU OLIEHKY «HEYIOBIETBOPUTEIBHOY.

BricTaBneHue OIEHOK, IMOJIydEHHBIX MpPU TMOJBEICHUM Pe3yJbTaTOB IMPOMEXKYTOUHOMH
aTTeCTallud, B 3a4€THO-9K3aMEHAI[MOHHYIO BEIOMOCTb IMPOBOJUTCS B MPUCYTCTBHM CaMmoro
oOyuaromerocs. [IpenogaBareny HeCyT MePCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U
TOYHOCTh BHECEHMs 3amuceidl o pe3ylbTaTaXx MPOMEXYTOYHOM aTTecTalM B 3a4eTHO-
9K3aMEHAlMOHHYIO BEIOMOCTb.

HesiBka Ha 5K3aMeH OTMEYaeTcsi B 3a4€THO-K3aMEHAIIMOHHON BEJOMOCTH CJIOBAMHU «HE
SIBUJICSI.

Jns oOydaromuxcsi, KOTOpbleé HE CMOTJIM CJaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH,
VYHHUBEpCUTET YCTaHABIUBACT MEPHOJ JIMKBUIALMK 33J0JDKEHHOCTH. B  a3ToT mepuoa
[Ipero1aBaTellv, MPUHUMABIINE 3K3aMEH, JIOJDKHBI YCTAHOBUTH HE MeHee 2-X JHEeH, KOorja OHH
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OyayT mpUHUMATh 3aJI0JDKEHHOCTH. H(bOpMaIns 0 TUKBUAAIMHU 33I0JDKEHHOCTH OTMEYAeTCs B
9K3aMEHAIIMOHHOM JIUCTE.

O6y‘-IaIOH_[I/IMC$I, MOKa3aBIIMM OTJIMYHBIC U XOPOIIHE 3HAHUA B TCUHCHUC CCMECTPA B XOIC
MMOCTOSIHHOI'O TCKYLICTO KOHTPOJIA YCIICBACMOCTU, MOXKET OBITH MPOCTAaBJICHA 3K3aMCHAIIMOHHAA
OLIEHKA JIOCPOUHO, T.€. 6e3 caaun sk3aMmeHa. OIeHKa BBICTABIIACTCS B 9K3aMEHAI[MOHHBIN JTUCT WIIH
B 3a4€THO-3K3aMEHALMOHHYIO BEZIOMOCTb.

I/IHBaJII/II[I)I U JHOoa € OI'paHUYCHHBIMHM BO3MOXHOCTAMHU 3A0POBbA MOTI'YT CHaBaTbhb
9K3aMEHBI B MEKCECCHOHHBIN nepuoa B CPOKHU, YCTAHOBJICHHBIC WHAHWBUAYAJIbHBIM y‘-Ie6HI)IM
IIJIAaHOM. I/IHBaJII/IIII)I " Jinga ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 340POBbA, UMCIOIIUEC HAPYIICHU A
OTIOPHO-JBUTaTEeIFHOTO  amiapara, JOIYCKAloTCS Ha  aTTECTAllMOHHBIC WCHBITAHUSA B
COIIPOBOXKJICHUH aCCHCTEHTOB-COIIPOBOK TAFOIITHX.

[Tpouenypa nmpoBeneHHUs MPOMEKYTOYHOM aTTECTAMU JUI OCOOBIX CIIydaeB M3JIOKEHA B
«[TonoxeHnn o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00yqaromuxcs
o OIIOII 6akanaBpuara, cnennanutera u Maructparypb» ®I'BOY BO I0xHo-Ypanbckuiit [AY

Ne OneHouHBIE Cpe/ICTBA Kon v HaumeHoBaHMe
TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJTM) UHBIE MaTepUalbl, MHAMKATOpa
HE0OXO0IMMBI€ /I OI[CHKU 3HAHUM, YMEHHM, HAaBBIKOB U (MJIH) KOMITIETEHIINH
OTIbITA JIEATEIbHOCTH, XapaKTePU3YIOIHUX CHOPMUPOBAHHOCTh
KOMIIETEHIINI B MPOIIecCe OCBOCHHUS AUCIUIIIIUHBI

1 |1 l'unpaBnuka xak Hayka. lcnonszoBanue 3akonos | MJI-1.0I1K-1
TUIPABIMKYA B MAIIMHOCTPOEHHM U CEIbCKOXO3sHCTBEHHOM | Mcmombiyer
ITPOU3BO/ICTBE. OCHOBHBIE  3aKOHBI
2. [110THOCTB M yAENBHBIN BEC KUIKOCTH. €CTECTBEHHOHAYUYHBIX
3. CxumaemMocTh M TEMIIEpaTypHOE  PACIIMPEHUE | TUCLMILIAH JUTSL
KUJKOCTH. peeHus
4, Bs3kocTh XXUIOKOCTEMN. CTaHJIAPTHBIX 33724 B
5. Cuiibl, IEMCTBYIOIINE B KUIKOCTH. COOTBETCTBUU C
6. I'mapocraTuka. CaoiicTBa TUJIPOCTATUYECKOTO | HAITPABIECHHOCTHIO
JTABJICHUSI. npodeccrnoHanbHON
7. Huddepenunanbabie YpaBHEHUs paBHOBECHUS | JEATEIBHOCTH
AKUJKOCTH.
8. OCHOBHOE ypaBHEHHE T'MPOCTATUKHU.
9. [Ibe30MeTprYECKU U TUAPOCTATUYECKUA HATIOPHI.
10.  Ompenenenne  cuibl  JaBJIGHUS ~ HA  IUIOCKUE
MIOBEPXHOCTH.
11.  Ompenenenue cujabl JaBJICHUS Ha KPHUBOJHMHEHHbBIE
MIOBEPXHOCTH.
12. 3akoHn Apxumena. [lnaBanue Ten.
13.  T'mppocraTuyeckue MalIMHBI U MEXaHU3MBI.
14.  OcHOBHbIE TOHATUS THIPOAUHAMUKH.
15.  YpaBHeHHe Hepa3pbIBHOCTH.
16. YpaBHeHue bepHymau s CTPYHMKH — MIACAIBHOU
KUIKOCTH.
17. YpaBHeHue bepHymm s CTPYWKH — pealbHOMR
xunkocTH. I'paduk ypaBHenus beprymim.
18.  VYpaBuenue bepHymau A MOTOKA pealbHOM KUIKOCTH.
I'padux ypaBHenus bepnymnmu.
19.  OcHoBHOE ypaBHEHHE PaBHOMEPHOTO JIBMXKEHUSI.
20.  TI'mapaBaunueckue notepu. PopMyIsl JUIs ONpeAeIeHUs
TUIPaBIMYECKUX MTOTEPD.
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21. I'mppaBinueckoe MOJEIUPOBAHUE. Kpurepuit
HeroTona.

22.  Kpurepuu ruapasianueckoro nogodus: @pyna, Ditnepa,
Peiinonbaca.

23.  PexxuMBbl IBWKEHUS KUIKOCTEH.
24.  OcoOEHHOCTH JIAMUHAPHOTO JBWKCHUS.
25.  OcoGeHHOCTH TYpOYJICHTHOTO JBU)KCHUSI.

26.  I'padux Huxypanze.
27.  Knaccuduxkamms TpyoonpoBooB. Moaymb pacxoja.

28.  T'mapaBiudecKue XapaKTePUCTHKH TPYOOIIPOBOIOB.
29. Pacuer UMHHBIX TpYOONpPOBOAOB (TMPOCTBIX U
CIIOXKHBIX).

30.  PacueT KOpOTKHX TPyOOTIPOBOJIOB.
31.  PaBHOMEpHBIil MyTe€BOI pacxo/I.
32.  I'mapaBnmueckwii ynap B TpyOax.

33.  Hcreuenme >KUAKOCTEH dYepe3 Majioe OTBEPCTHE B
TOHKOU CTEHKE.
34. Hcreuenne KuaKOCTH Yepe3 HaCaIKH.

35. Hacocel. O6acTs IprUMEHEHUST HACOCOB.
35. Hanop, pa3BuBaemeiii HacocoM. MomHocTs, KITJ]
HAacOCOB.

36.  OcHOBHOE ypaBHEHHE IICHTPOOEIKHOTO Hacoca.

37. [Tomawa 1enTpoOexxHOTO Hacoca. Teoperudeckas
XapaKTePUCTHKA.

38.  DHepreruueckas W YHHBEpPCAJIbHAS XapaKTECPUCTHKU
IIEHTPOOEIKHBIX HACOCOB.

39. [Ipomecc BcachiBaHWS U SIBJICHHUE KaBUTAllUd B
IIEHTPOOEIKHOM HacoCe.

40.  3akoH MPOMOPIIMOHATBHOCTH IEHTPOOEIKHBIX HACOCOB.

41. PaboTa 1ieHTpoO6eXkHOr0 Hacoca Ha CEeTb.

42.  CosMecTHas paboTa IEHTPOOEIKHOTO Hacoca.

43.  PerymupoBanme paboThl IIEHTPOOSKHOTO HACOCA.

44.  Hacocsl TpeHusi. BuxpeBbie HaCOCHI.

45.  CrpyiiHble HACOCBL. DPaUTHI.

46.  O6wvemHbIe Hacochl. [lopiiHeBbIe HACOCHI.

47.  PoTopHBIE HACOCHI.

48. I'uapaBnuueckmii mpusoa. Knaccudukarus.

49.  OObeMHBIN TUAPONPUBOJI. JIOCTOMHCTBA U HEIOCTATKH.
50.  TpebOoBaHus Kk pabouel >KMIAKOCTH THAPOIIepeIay.

51.  OObemHbIE ruaponepenayn BO3BPATHO-
MOCTYIATEILHOTO JIBUYKCHUSI.

52.  OObemHBIE THAPOTIEPEAAYN BPALIATEIILHOTO JABIKEHUS.
53.  PerynupoBanue ckopoctu rujponepenad. OO6beMHOe
perynupoBaHUeE.

54, JlpoccenbHOe perynupoBaHUE CKOPOCTH THAPOIEpeay.
55. Crnegsamuii THAPOTIPUBO/I.

56. CenbCcKoX03sicTBEHHOE BomocHaOkeHne. CHCTEMBI
BOJIOCHAOKEHHUSL.

57.  TpeboBanus, IIPEbSABISIEMBIC K KauyecTBY
XO3SIMCTBEHHO-TTUTHEBOM BOJIBI.

58. VYiydineHue KauecTBa MUTHEBOM BOIBI.

59. BonocHa0xeHne u3 moBEpXHOCTHBIX HCTOYHHUKOB.
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60. BopmocHabGxeHue U3 MOI3EMHBIX HCTOYHHKOB.

61. I'mapaBamuecKuil pacyeT BOAOIPOBOIHBIX CETEH.

62.  Boponanopusie 6amrau. OnpeaeneHne eMKOCTH Oaka.

63.  DkcIuTyaTamus CHCTEM BOJOCHA0XKEHUS.

64.  OcHOBBHI KaHAJIM3aLUH. Pacuer YIIOBUTEIA

HE(PTETPOTYKTOB.

2 |Ilpm  ruppaBiMyeckoM  HCObITaHUM  muwmHApHYeckoro | M/1-1.011K-1

pesepByapa auamerpom d = 5 M u BeicoToid H = 4 M maBnenue | Mcnosb3yet

BOJbl B HEM ObLIO MOBbINIEHO 10 p2 = 3 MIla. Yepe3 yac | OCHOBHbIE  3aKOHBI

JaBjieHue CHU3MWIOCH 10 p1 = 2 MIla. CkoJbKO BOJBI BBITEKIIO | €CTECTBEHHOHAYYHbBIX

yepe3 HeroTHocTH? [leopmanmeit pesepByapa npenedpedb. | JUCHUTUIMH TUIst
peneHust
CTaHJAPTHHIX 33734 B
COOTBETCTBUU c
HaIPaBJIEHHOCTHIO
npodecCuoHaIbHOU
JIeSITeITbHOCTH

[Ixayia u KpUTEpUN OIEHUBAHKS OTBETA 00YJAIONIEr0Cs MPEICTABIICHBI B TAOJINIIE

IIkana Kpurtepun onennBanus
BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe M TJyOOKOoe 3HaHHE MPOTrpaMMHOIO
Onenka 5 Marepuanga, YCBOCHHE OCHOBHOM M JIONOJHHTEIBHOM JIMTEpaTypHl,
(oTIIMYHO) PEKOMEHJIOBaHHOW TMPOTPaMMON JUCIHMIUIMHEI, TPABWIIBHOE pEIICHUE
3aJja4uu.
MOJIHOE 3HaHWE MPOTrPaMMHOIO MaTepuala, YCBOEHHWE OCHOBHOM
Ouenka 4 JUTEPaATYPBHI, PEKOMEHI0BaHHO M B MporpaMmme, HaJln4uue
(xoporo) MaJIO3HAYUTENIBHBIX OIMMUOOK B PEIICHUH 3a7a4d, WM HEJO0CTaTOYHO
MI0JIHO€ PACKPBITUE COJIEPIKAHUE BOTIPOCA.
Ouerika 3 3HaHHWE OCHOBHOTO MPOrPaMMHOTO MaTepuaia B MUHUMaJIbHOM OObeMme,
MOTPEIIHOCTH HEIPUHIMIHAILHOTO XapakTepa B OTBETE Ha 3K3aMEHE U B
(YIOBIETBOPHUTEIIHHO)
pELICHNUH 3aJauu.
Onenka 2 npoGesibl B 3HAHHUAX  OCHOBHOTO  MPOTPAMMHOTO  Marepuaa,

(HEYTIOBJIETBOPHUTEIIHHO)

IMMPUHIUIIMAJIbHBIC OIINOKHU ITpH OTBCTEC HA BOIIPOCHI U B PCHICHUH 3a1a4Yu.
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JUCT PETUCTPAIIMA U3SMEHEHHA

Howmep
U3MeHe-
HUA

Howmepa nucros

3aMCHCHHBIX | HOBBIX | aHHYJIMPOBAHHBIX

OcHOBaHMUE I BHECEHUS N3MEHEHUI

IHoanuce

Pacmugposka
MO IITUCH

Jara
BHECEHHUS
NU3MCHCHUA
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