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PaGouast mporpaMMa AUCHHILIMHBL «I MApaBIvKay COCTABICHA B COOTBETCTBUY C TpebO-
pannsaMHE DelepatbHOr0 TOCYIapCTBEHHOr0 00pa3oBaTebHOTO CTaH/apTa BHICIIEr0 00pa3oBa-
aus (OPIOC BO), yTBEpKIACHHOTO [TprkazoM MUHHCTEPCTBA 00pa3oBaHus U HAYKH Poccuiickoi
®epeparun 23.08.2017 r. Ne813. Pa6ouast mporpamma IpefHa3HadeHa Juisl MOArOTOBKH Oaka-
JaBpa 10 HaIpaBJICHUIO 35.03.06 ArpouH;KeHepusi, HANPaBJICHHOCTD - DJiekTpoobopyaoBa-
HHE 1 )JIeKTPOTEXHOJI0THH.

Hacrosiasi pabodas mporpamMma JUCLUIUIMHBI COCTAB/ICHA B pamkax OCHOBHOH TIpodec-
CHOHAIBHOM 00pa30BaTebHON IPOrpaMMbl (OTIOII) u y4HTEIBAET OCOOCHHOCTH 00y4eHus MpH

MHKTIO3HBHOM 06pa30BAHUH JIHL( C OFPAHHYEHHBIME BOSMOXKHOCTAMHU 310POBBA (OB3).

CoCTaBUTENb — KAHIUAAT TEXHHYCCKUX HAYK, HOLCHT [Tramxuna—I upura O.C.

PaGouas mporpamMma JUCIHILTHHEBI 00CyK/IeHa Ha 3acelanni kabenpsl «DHEProoOeceICHHE
1 aBTOMATH3AIUS TEXHOJIOTHUYECKUX MTPOLECCOB

«15» anpens 2021 r. (mpoToxon Nel0).
3aB. kadeapoit «DHeproobeceueHue U aBTOMATH3AIM

TEXHOJIOTHUECKUX IIPOLIECCOBY, : ;
JIOKTOp TeXHUYECKUX HAYK, JOLECHT ﬁ . - B.M.Ilonos

Pa6ouast IporpaMMa AUCLHILTHHEL 0100peHa MeToaudeckol komuccuel MucTuTyTa arpo-
HH)XCHEPUHU

«22» ampens 2021 r. (mpotokon Nel).

TIpencenares METOIMYECKOH KO- Vi C.[. lenenés
muccud VHCTHTYTa arpOMHKCHEPUH W7 '

®I'BOY BO  IOxHO-YpanbCKui

F'AY, [OOKTOp TEXHHYCCKUX HAYK, /

JOUCHT

Tupextop Hayuno#t GuOIHOTEKH N.B. lllarposa
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IJIaHUpYyeMbIMU pe3ynbTaTamu ocBoeHust OITOIT
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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 110 pa3esiaM U TeMa

CtpykTypa u cofepKaHue AUCIUTUINHBI, BKIIIOYAIOIIEe MPAKTHIECKYTO
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-MeToAnuecKoe 00ecieueHuEe CaMOCTOSITEIbHONW paboThl 00yUaroUXcs 1Mo
TMCIIUTUTAHE

@®oH/1 OTICHOYHBIX CPEJICTB LIS MTPOBEACHUS TIPOMEKYTOUHOHN aTTeCTalluu
00yJarOIINXCsl IO TUCITUTIITNHE

OcHoBHasl 4 JOTIOJIHUTENIbHAS yueOHas IuTepaTypa, HeoOXoumas JJisi OCBOCHUS
JTUCLMIUIAH

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

Metonuyeckue ykazaHus Uisi 00y4JaromuXcsi 0 OCBOCHUIO TUCIUTUIUHBI
NHudopmanrioHHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE MPU OCYILIECTBICHUH
00pa30BaTeNIbHOTO Mpoliecca Mo AUCHUILUIMHE, BKIIOYast IepedyeHb MPOrpaMMHOTO
obecrnieueHus U HHOOPMALIMOHHBIX CIIPABOYHBIX CHCTE
MartepuanbHoO-TexHU4YecKas 6a3a, He0OXoAuMasi Ui OCYIIECTBIICHUS
00pa30BaTENILHOTO MpoIiecca Mo AUCIUILINHE

[Tpunoxxenne. @OH OLEHOYHBIX CPEICTB JIJIsl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
Y IPOBEJICHUS POMEXKYTOYHOU aTTecTallui 00y4Jaronnxcs

Jluct perucrpanv U3BMEHEHUI
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1. IInanupyemble pe3yJbTaThl 00y4eHHs MO AUCHHUILIMHE,
COOTHECeHHbIE ¢ IJIAHMPYEeMbIMHU pe3yJbTaTamu ocBoenus OIIOII

1.1. Heab 1 32124 JUCUMILIHHBI

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 Ui TOCIEAYIOMIeH IMOATrOTOBKM OakaiaBpa, CIIOCOOHOTO K 3(PQEeKTHBHOMY
pPELICHHUI0O  TMPAKTUYECKHX  3aJad  CEeJbCKOXO3ANUCTBEHHOTO  IPOU3BOJCTBA, a  TaKkKe
CHOCOOCTBYIOUINX JAaIbHEHIIIEMY Pa3BUTHIO TUUYHOCTH.

3agayu AMCUMILINHBI:

U3Y4YUTh OCHOBHBIE 3aKOHBl MEXaHUKM >KHJKOCTH U Ta3000pa3HbIX Cpel U OBIAACTh
METO/IaMU UX MPUMEHEHHUS B IPAKTUUECKON JESITETbHOCTH.

1.2. KoMneTeHMH ¥ MHHAMKATOPHI X J0CTHKEHHI

OIIK-1. CrocobGeH pemath THUMOBBIE 3a1a4d MPOGECCHOHATHHOW JCSITEIHPHOCTH HAa OCHOBE
3HaHUM OCHOBHEIX 3aKOHOB MATEMAaTHUYECKUX U €CTECTBEHHBIX HayK C TIPUMCHCHUEM
MH(OPMaIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

Kon u
HauMEHOBaHHE
WHIMKATOpa ®opmupyemsie 3YH
JOCTHXKEHUS
KOMIIETEHIIUH
3HaHus | OOyvaronuiics OJDKEH 3HATE: OCHOBHEIE 3aKOHBI
NI-1 onk1 €CTECTBCHHOHAYYHBIX AUCIUIUIHH (TUIPABIUKH) TSI PEIICHHS
Hcnons3yer CTaHJAPTHBIX 33/Ja4 B COOTBETCTBUM C HANPABICHHOCTHIO
OCHOBHBIE 3aKOHBI PO PEeCCUOHATLHOM JIEATENBHOCTH
€CTECTBEHHOHAYYH —(b1.0.16-3.1)
BIX MCHUILTAH UL | yyvegpg | OOyvaromuiicss JOJDKEH YMETh: HCIIONL30BaTh OCHOBHEIE
PCHICHHS 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUILIMH (THAPABIMKU) IS
CTaHJIapTHBIX 3a7a1 pellieHHuss  CTAaHJAPTHHIX  3aJa4 B COOTBETCTBHHM  C
B COOTBETCTBHH C HAIPaBJIEHHOCTHIO TPO(ECCHOHANLHOM IEATENLHOCTH
HAIPaBJIEHHOCTHIO - (51.0.16-V.1)
lij(beCCHOHaJH’HO HaBbIkH | OOYy4YarOIUICS TOJKEH BIaJIETh: HABBIKAMH:
1 ACATCIBHOCTH MCIIOIb30BaHMs 3HaHUi OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCHMIUIMH (THAPABIUKK) IS PEICHUS
CTaHJAPTHBIX 3a/Jad B COOTBETCTBUM C HAINPABICHHOCTHIO
poeCCUOHATBLHOM AEATENBHOCTH
- (1.0.16-H.1)

JlucuuIuimHa
OakanaBpuara.

2. Mecto puctmminabl B ctpykrype OITIOII

«I'mapaBnuka»

OTHOCHUTCS K 00s3aTEIbHOH  4YacTH nporpaMmmal




3. O0bEM JUCHUILVIMHBI M BU/bI y4eOHOH padoThl

O6bem auctumuHbl coctaBistier 3 3adeTHbX equaui (3ET), 108 akamemuueckux 4acoB

(manee yacos).
Jucuuninuza uzydaercs:
- ouHas popma oOydeHus B 6 cemecTpe;
- 3a04Has (hopma 0OyueHHs B 3 ceMecTpe.

3.1. Pacnipenesnenue oobeMa IMCUMILIMHBI 110 BUIAM Y4eOHOIl padoThl

KomnuecTBo 4yacoB
5 o
Bz yaebHoit paboTsI 10 OYHOM popme 3a04HON
00yueHus dopme
00yueHus
KonTakTHasi pa6oTa (Bcero), 56 20
B TOM YHCJIe MPAKTHYECKAs MOJAT0TOBKA
Jexyuu (J1) 28 8
Ipaxmuueckue sansmus (113) 14 6
Jlabopamopnwie sansmus (J13) 14 6
CamocrosiTesbHas padora ooyuyawmuxcs (CP) 25 79
KoutpoJsb 27 9
Hroro 108 108
3.2. Pacnipenesienne yueOHOro BpeMeHH 110 pa3jieiaM U TeMaM
Ounas popma o0yueHust
No Bceero B TOM 4HCJIE
TeM'H HanmenoBanme pa3zaena ¥ TEMBI | 4acoB KOHTaKTHast pabora CP OHTDO
7 3 e KOHTPOJb
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
13 I'maponunamuka OcCHOBHBIE 11 2 4 4 1 X
TIOHSTHUS
14 I'mapaBnmyeckoe 5 1 < < 1 X
MOJICNIUPOBAHUE
1.5 ['uppaBnuueckne norepu 11 3 4 2 2 X
16 I'mapaBnryeckuii pacder 4 5 < < 5 X
TPyOOIIPOBOJIOB
17 HcreueHne IKHIKOCTH — 4epes 6 5 5 < 5 X
OTBEPCTHSI U HACAIKH
Pasnen 2. 'mppasnnyeckre MalIlHbI
2.1 Hacocbl. OcHOBHBIE TapaMeTpsl 1 1 X X X X
2.2 JlnHamMu4ecKre HacoChl 1 1 X X X X
2.3 LenTpobexHbIE HACOCHI 8 2 4 2 X




2.4 Hacocel Tpenus 4 1 X 2 1 X
2.5 OOBeMHBIC HACOCHI 2 1 X X 1 X
2.6 ['mppaBnuueckue ABUTaTeNu 1 X X 1 X
Paznen 3. 'mapaBinyeckre U MTHEBMATUYECKUE TIPUBOJIBI
3.1 OOBbeMHBIH THAPOITPHUBOL 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 MHEBMAaTHYECKUM TPAHCIIOPT
4.1 ['uppaBnuyeckuil TpaHCIIOPT 2 1 X X 1 X
4.2 [THeBMaTHUECKHUl TpAaHCHOPT 2 1 X X 1 X
Paznen 5. Cenbckox03siiicCTBEHHOE BOIOCHA0KEHHE
CucreMbl u CXEMBI
BOJIOCHAOKEHUSI.
5.1 Bonocnabxenune u3 3 2 X X 1 X
MOBEPXHOCTHBIX M TOI3EMHBIX
HMCTOYHHKOB
Pasnen 6. OcHOBBI THIPOMETHOPAIIH
TI'unpomenu usi. I MBI
6.1 /IpoMeTopart pobure 1 X X X 1 X
OpOIIaEMbIX 3eMelb
6.2 JloxeBaTbHBIC MAIITUHBL 1 X X X 1 X
Pa3znen 7. OcHOBBI KaHAIHM3AAN
CxeMbl. YioBurenu
7.1 1 X X X 1 X
HeTEenpOAYKTOB
KouTpois 27 X X X X 27
Oo6mas Tpy10eMKOCTh 108 28 14 14 25 27
3aouyHas popma o0OyueHust
Bcero B TOM YHCJIE
No
HanmMenoBaHue pa3zena v TEMbI | 9acoB KOHTaKTHas paboTa
TEMBI CPp KOHTPOJb
JI JI3 113
1 2 3 4 5 6 7 8
Paznen 1. 'mapaBouka
11 OOmme cBeieHUs X 2 X
1.2 I'mapocTaruka 7 2 4 X
I'maponunamuika. OCHOBHBIE
1.3 APOX 9 1 4 X 4 X
TTOHSITHS
I'mapaBnuueckoe
14 P 2 X X X 2 X
MOJICITPOBAHIE
1.5 ['uppaBnnueckne norepu 11 1 2 2 6 X
I'mapaBnuueckuit pacuer
1.6 o4 P 10 X X 2 8 X
TPyOOIPOBOJIOB
Hcreuenne xxuakocT gepes
1.7 A p 6 X X X 6 X
OTBEPCTHUS W HACAJIKH
Paznen 2. 'mapaBnuyeckue MalinHbl
2.1 Hacocpl. OcHOBHBIE mapaMeTpsl | 3 1 X X 2 X
2.2 JlnHaMu4ecKre HacoChl 2 X X X 2 X
2.3 LenTpobexHbIE HACOCHI 9 1 X X 8 X
2.4 Hacocel Tpenns 2 X X X 2 X




2.5 OO0BEeMHBIE HACOCHI 2 X X X 2 X

2.6 ['uppaBnuueckue ABUTaTeNu 2 X X X 2 X

Pazpgen 3. FI/II[paBJ'H/I‘lCCKI/IC 1 MTHCBMATUYCCKUEC TPHUBOJAbI

3.1 OOBbeMHBIH THAPOIPHBOJL 9 1 X X 8 X
3.2 luapoauHamuyeckue nepenaun | 2 X X X 2 X
3.3 [THeBMaTHYECKUI PUBOA 9 1 X X 8 X

Pasnen 4. 'mapaBnuyeckuil 1 THEBMATUYECKUH TPaHCIIOPT

4.1 ['unpaBnuyeckuil TpaHCIIOPT 2 X X X 2 X
4.2 [THeBMaTHUECKHUIl TpaHCHOPT 2 X X X 2 X
Pasnen 5. Cenbckoxo3siCTBEHHOE BOIOCHA0KEHHUE
CHcTeMbl ¥ CXEMBI
BOJIOCHA0XKEHHSL.
5.1 BoxocHa0xeunune u3 2 X X X 2 X
ITOBEPXHOCTHBIX U TIOJI3EMHBIX
HCTOYHUKOB
Paznen 6. OCHOBEI THIPOMEHOPAITUT
I'mapomenuopanus. [IpoGieMsr
6.1 P pall p 2 X X X 2 X
OpOIIaEMBIX 3eMelb
6.2 JloxkmeBaIbHBIE MAIIHBI 2 X X X 2 X
Pasnen 7. OcHOBBI KaHAIWU3ALUN
CxeMbl. YIIOBUTEIH
7.1 1 X X X 1 X
He(TETPOTYKTOB
KouTpois 9 X X X X 9
Oo6mas Tpy10eMKOCTh 108 8 6 6 79 9

4. CTpyKTypa M coJepkaHue JUCHUILIHHbI

[IpakTnyeckas MOATOTOBKA MPHU pealin3alii y4eOHBIX MPEAMETOB, KypCOB, AUCLUUILIIMH
(Momyneil) opraHu3zyercs IyTeM MPOBEACHUS MPAKTUUYECKUX 3aHATUH, MPAKTUKYMOB,
nabopaTopHbIX  pabOT M MHBIX  QHAJIOTMYHBIX  BHUJOB  y4eOHOM  JESATENbHOCTH,
MpelyCMaTPUBAIOLIUX y4acTHe OOY4YaloIIMXCsl B BBINIOJHEHUH OTAEIbHBIX 3JIEMEHTOB padorT,
CBSI3aHHBIX € OyAyIeil nmpodeccHoHaNbHON AeITEIbHOCTHIO.

[IpakTHyeckas MOJArOTOBKAa MOXKET BKJIIOYATh B ceOs OTIENbHBIC 3aHATUS JEKIIMOHHOTO
TUMA, KOTOpbIe TMpeAyCMAaTPpUBAIOT MepeAady y4deOHOM wuHbopManuu oOydaroluumcs,
HEOOXOIUMOM AN TMOCHEAYIOLIEro  BBINOJHEHUS  paboT, CBA3AHHBIX C  OyAymei
podeccuoHaANbHOM J1eATENbHOCTBIO.

4.1. Conep:xanue TUCHUNIMHBI

Oo0mme cBenenusi. llpenmer ruapaBiIMKu M €ro 3HAYEHHE B HAPOJHOM XO3SICTBE.
Kpartkas ucropus Hayku. Ilonstue "xunkocts". OCHOBHBIE (pU3HUECKHE CBOWCTBA KMIKOCTH.
Mopnenu XUIKON Ccpelpl: HAealbHas, HbIOTOHOBCKAs M HEHBIOTOHOBCKAas KUAKOCTH. CHIIBI,
JNEUCTBYIOUIUE B )KUJIKOCTH.

I'mapocraTuka.  AOCONIOTHBIH U OTHOCHUTENBHBIM  TOKOM  JKUIKUX  Cpeql.
I'mapocratuyeckoe naBieHue U ero cBoiictBa. JluddepeHiranbHble ypaBHEHUS paBHOBECHUS
XKUAKOCTU (ypaBHeHHUs Oinepa). HTerpupoBaHue ypaBHEHUI paBHOBECHUS ISl HECKUMAEMOU
KHUAKOCTH, HAXOASALIEHCS MO IEHCTBUEM CHJI TSDKECTU M MHepLuu. 3akoH [lackans.



AbcomotHoe W m30bITOouHOE AaBneHusA. Bakyym. Ilbe3omerpuueckas BbICOTA.
I'uapocraruyeckuii Harop, ero GU3NIECKUil ¥ TEOMETPHUECKUI cMbICT. MeToabl U pUOOPHI IS
u3MepeHust AasieHus. CHiIbl THIPOCTATUYECKOIO JAaBJIEHHS Ha IUIOCKUE M KPUBOJUHEIHbBIC
MOBEPXHOCTU. 3aKOH Apxumena. OCHOBBI TEOPUH IJIABAHUS TEL.

[IpyHUMOBI ¥ CXEMBbl HUCHOJb30BAaHUS 3aKOHOB TUAPOCTATHUKHM B THUIPOCTATHUECKUX
MallMHax 1 MeXaHU3Max.

I'mpponmuammuka. OcHoBHble mTOHATUA. HeycraHoBuBLIeecsT W yCTaHOBHBIIEECS
IBYOKEHUS KuakocTu. CTpyiiHast MOJENb ABMKEHUS KUJIKOCTH. DiaeMeHTapHbIi pacxoa. Ilotox
KaK COBOKYIIHOCTb 3JIEMEHTAapHBIX CTpyeK. OJeMeHTbl MoToka. HamophHoe u Oe3HamopHoe
NBUKEHMs. Pacxon v cpeliHss CKOPOCTh NOTOKA. Y paBHEHUS HEPA3PbIBHOCTH (CIUIOIIHOCTH) JUIS
2JIEMEHTAPHOU CTPYMKH U TIOTOKA KUJIKOCTU. Y paBHEHUS bepHyIIM I 37I€eMEHTapHOU CTPYHKHU
WJICATTbHOM M peaJIbHOM KUAKOCTH U JUISl TIOTOKA peaTibHOM KUIKOCTH.

OpnHoMepHbIE TOTOKH JKUJKOCTEH 1 ra3oB. OO11ee ypaBHEHNE S3HEPTUH B UHTETPAJIbHOM U
midpdepennnanbHoi popmax. JlnHamuka Bsi3kol xuakoctu. YpasHeHus HaBbe-Crokca. Obmias
UHTerpanbHas popmMa ypaBHEHUN KOJIMYECTBA JABMKEHUS 1 MOMEHTA KOJIMYECTBA JBUKECHHUSL.

I'mppaBiaudeckoe moaeaupoBanue. OCHOBbI  THAPOJMHAMUYECKOTO  MOJ00OMUS.
['eomeTpuueckoe, KuHEeMaTnuueckoe U nuHamuueckoe noaoous. Kpurepun Hprotona, ®pyna,
Diinepa, Peltnonbica u Bebepa.

I'mapaBiuyeckue CONPOTHUBJIEHHS M NMOTEPH HaNopa NPU ABUKEHHH KMIKOCTH.
®dusnueckas NpUpoJa THIPABINYECKUX CONPOTHUBIEHUNH. OCHOBHOE ypaBHEHHE PaBHOMEPHOTO
NBWDKEHUsI. Pexxumbl aBmxeHus xuakoctu. Kpurepuii PeitHonbiaca. OcoOeHHOCTH TaMHUHAPHOTO
U TypOyJIEHTHOTO pPEXHUMOB JIBIKEHHUS JXUIKOCTH B TpyOax. 3aBUCHMOCTh Kod(hduineHTta
TUIPaBIMYECKOTO TPEHUS B TPyOax OT pekuMa JBUKEHHS KUAKOCTU U IIEPOXOBATOCTH CTEHOK
(rpadux Hwukypamze). MecTtHple coOnmpoTHBICHHA M TMOTepH Hamopa. CrnocoObl CHIKEHUS
TUAPABIMYECKUX TOTEPb.

I'mapaBaudeckuii pacuer TpyoonpoBoaoB. Knaccudukanms TpyoonpoBoaos. Kopotkue
U JUIMHHBIE TpyOompoBoAbl. Pacuer kopoTkux TpyOompoBonoB. Pacxonnas xapakrepucTuka
TpyOompoBoaa (Moaylb pacxona). ['mapaBaudecKkne XapaKTepUCTUKU TPyOompoBosoB. Pacuer
TpyOOIIpOBOIa C pABHOMEPHBIM ITyTEBHIM pacxoAoM. PacueT IIMHHBIX TPYOOIIPOBOJIOB: MPOCTHIX
U CIOXHBIX. ['MapaBinyeckuil yaap B TpyOonpoBoaax. 3amura oT BO3AEHCTBUS T'HAPABINYECKUX
yaapoB. ['uapaBindeckuil TapaH.

HcTevyenne :KMAKOCTH Yepe3 OTBEPCTHS M HacaJAkH. VcreueHue yepes manoe OTBepCTUe
B TOHKOM CTEHKE MPU YCTAaHOBMBIIEMCS JBWKEHUH. VcTeuenue yepe3 Hacaaku. Buael Hacaaok.
[IpuMeHeHne HacaJOK B TEXHUYECKUX YCTpoiicTBax. Mcreuenue yepes3 OTBEpCTUS U HACAKU NIpU
MIEpEeMEHHOM Harope (OMOpPOKHEHHE Pe3ePBYapOB).

I'mapaBiauveckue mammubl. Knaccudukamus. Hacocsl u ruapoasurares.

Hacocsel. Knaccuduxanus. O6nacts npumeneHus. Paboune napaMerpsl: mojayda, Hamop,
motgHocTh U KIT/I.

Junamuueckue Hacocbl. Onpenenenue. OOmas XxapakKTepUCTHKA.

LenTpobexnble HACOCBI. YCTpPOWCTBO W mnpuHUMO JedcTBHs. CrpyiiHas MoJeib
JBUKEHHUS ’KUIKOCTH B paboueM Kojece Hacoca (Moienb Dinepa). OcHoBHOe ypaBHeHue. [logaua
Hacoca. Teopernueckas, JEUCTBUTENbHAs M YHHMBEpPCalbHAas XapaKTEPUCTUKUA. 3aKOHBI
nponopuuoHansHOCTH. IIporiecc BcachiBaHMs M siBI€HUE KaBUTaluu. Pabora Hacoca Ha CeTb.
PerynupoBanue pexuma padotsl Hacoca. [TocnenoBarenbHast 1 napasienbHas paboTa HACOCOB Ha
ceTb. OCHOBHBIE KOHCTPYKTUBHBIE PA3HOBUTHOCTH LIEHTPOOEKHBIX HACOCOB.

Hacocbl TpeHusi:BUXpeBble, CTpyHHbIE, BO3AYLIHbIE (3pAUQTHI, ra3audThl), TUCKOBLIE,
LIHEKOBBIE. Y CTPOMCTBO U NMPUHIIUI JEHCTBHUS.

O0bemHble Hacocbl. [lpuHnun neiictBus. Hacockl mocTynaTenbHOrO JBUKEHUS:
MOpIIHEBbIE, IUIYH)XXKEPHbIE W TuadparmMoBble. POTOpHBIE HACOCHI: IIeCTEpEeHHbIE, HNIMOEpHBIE,
aKCHAJIbHO-TIOPIIHEBbIE M PaJualbHO-TIOPIIHEBbIE. Y CTPOICTBO, MpUHIMI AelcTBUs. Paboune
XapaKTepUCTUKH, PETYIHpOBaHue noaadn. OOpaTUMOCTh POTOPHBIX HACOCOB.



I'mapaBinyeckue aBuratenu. Hasnauenme. OOmas xinaccudukanus. OObeMHBIC
TUAPOJBUTATENIM  IIOCTYNATEJIBHOIO,  BPAIATEIBHOTO U IMOBOPOTHOTO  JBHYKCHHI.
KoHcTpykTuBHBIE cXeMbl W mOpuHOMN paboTel. O6nact mnpumeHeHus. JlomacTHble
runpoasuraten (TypOunsl). Knaccudukanums. AKTHBHbIE U peakTUBHBbIC TypOHWHBI. [IpuHIIUT
nevictBusi. O0MacTh MPUMEHEHUSI.

I'mppaBiauveckuii M nHeBMaTMyeckuii mnpuBoabl. Hasnauenne u  oOmas
kinaccupukanusa. Poirs THapONHEBMONIPUBOIA B KOMIUIEKCHOW MEXaHHM3allMd U aBTOMAaTH3AIUH
CEJIbCKOXO35MCTBEHHOIO IIPOU3BO/ICTBA.

O0bemHbIi rugponpuBod. OyHKIMOHANbHAS U IPUHLIMNKATIbHAS cXeMbl. JloCTOMHCTBA
U HEJOCTATKU. ['MApOnpuBOJ IMOCTYNATEIBbHOIO, BPAIIATEIBHOIO M IOBOPOTHOIO JBHKECHHM.
[TapameTpsl, XapakTepusyroue 0ObEMHbIE T'MAPONPUBOALL. ['MAPONPUBOL C Pa3OMKHYTOH U
3aMKHYTOM ITUPKYJSIMed paboueld KUIAKOCTH. PerymupoBaHHe CKOPOCTH THIPONPUBOJIA!
o0BeMHOe U JipoccenbHoe. Crensmuii ruaponpuBo] (rupoycunutens). Hasnauenue, npuHImn
NEUCTBUS U XapaKTEPUCTHUKH.

I'mppopunamMmuveckue nepeaavu. Oo6mmme CBEIICHUSL. Tunpomy st u
ruapoTpaHcpopmaTopsl. HazHauenue, ycTpoicTBO, MPUHIUI IEHCTBUS U IPUMEHEHHE.

ITneBMaTnyeckuii npuBoJA. OCHOBHbIE MOHATHUS U IPUHIUI paboThl. O0IIME CBEIeHUs O
BO3JIYIIHBIX  KommpeccopaX. KOHCTpyKTHBHBIE  OCOOCHHOCTH  IHEBMOJBHUraTeled U
nmHeBMoanmnaparypsl. Knaccudukanus u npuHIUIHATbHBIE CXEeMbl THEBMOTIPUBOIOB.

I'mapaBiauyecknii 1 MHEBMATHYECKMH TPAaHCNOPT. ['MApOTpaHCHIOPT CTPYKTYPHBIX U
HECTPYKTYpPHBIX cpel. OO0iacTé NMpakTUYECKOTO NpuMeHeHus. Puznyeckue OCHOBBI. 3aKOH
[[IBenoBa-bunrama. Metoasl pacyeta. MammHbI 1 000pyI0BaHHE.

IIneBmaTnuecknii TpaHcnmopr. Hasnadenune. Kraccuduxanus. Xapakrepuctuku
ChIITy4nXx MarepuayoB. IIpuanun pacuera. [IpyHIMNIMAIBHEIE CXEMBI.

OcHoBbI CeJIbCKOX03AHCTBEHHOI' 0 BOJOCHAOKEHHS. OcobenHoctu C.-X.
BogocHaOxeHus. CucreMsl BogocHaOxkeHus. BogocHabxeHne n3 NOBEPXHOCTHBIX U MOJ3EMHBIX
UCTOYHHUKOB. TpeOoBaHUs, NpeabsBIseMble K KaueCTBY XO3HCTBEHHO-IIUTHEBOM BOJBI, U
crocoObl ee ymyumieHus. HopMbl um pexumbl BogonoTpeOneHus. [mapaBiuyeckuil pacyer
BOJIONPOBOAHBIX cucTteM. Mcnonb3zoBanue OBM nmna pacyera konblieBbIX ceTed. HamopHo-
peryaupyomue coopyxeHnus. Bogonanopusie Oamuu. OmnpeneneHue BbICOTHI BOAOHANOPHOM
OalmHM M 00bEMa HANOPHO-PETYIHUPYIOLIET0 pe3epByapa. DJIEMEHTHl BOJONPOBOIHOIN CETH.
OKcIuTyaTalusi CHCTEM BOJOCHAOKEHMSI.

OcHoBbl rHApPOMESHMOpanMU. Buasl ¥ OCHOBHBIE 33JaYd  THIPOMEIHOPALMMN.
KomruiekcHoe  BiIMsiHME  TUIpOMENMOpanuMid  Ha  BOJHBIM,  BO3AYIIHBIA,  TEIUJIOBOA,
MHUKPOOHOJIOTMYECKUN U MUTATEIbHBIN PEKUMBI IIOYB.

MexaHn3upoBaHHOE opouleHHe. TexHosornyeckuil npouecc opomenus. OpocuTeabHbIE
cucreMsl. Pexxumbl opomenus. CrocoObl NOJMBA C.-X. KYJIBTYP.

Opo1enue 10aeBaHueM. ATpOTeXHUYECKHE TpeOOBaHUA K KauecTBY 10K1s1. OCHOBHbIE
TUINBI  JIO’KJEBAJbHBIX MAIIMH M YCTAaHOBOK. CHHXPOHHOE WMIIYJIbCHOE JO0XJIECBAHHUE.
MenkoucnepcHoe yBiIa)KHEHNUE.

OcHoBbl  kananm3anmu. Hasnauenme. CucremMbl  KaHanu3auuu.  YJIOBUTENN
HePTENPOTYKTOB.

4.2. Conep:xanue JeKI Ui

Ounas ¢popma o0ydeHus



n/n

Kpartkoe conepxanue ekuuu

Komr-B0

qyacoB

[IpakTuyeckas

IIOATOTOBKA

IuapaBauka. OOuwe cBeacHus. [IpeaMmer THAPABIMKM W €r0 3HAYCHHE B
HapoaHoM xo3siiicTBe. KpaTkas ucropust Hayku. [Tousitue "xumkocts". OCHOBHBIE
¢u3nveckne CBOMCTBAa XKUAKOCTH. MoJenn KHUIKOH Cpeapl: uaeanbHas,
HBIOTOHOBCKAsl M HEHBIOTOHOBCKAS JMXKUAKOCTH. Cuibl, AEUCTBYIOIIUE B
KUAKOCTH.

I'uapocratnka. AOCONIOTHBIM ¥ OTHOCHUTEIBHBIA TOKOW JKUJKUX  CpEll.
luapocratuueckoe namieHUe W ero cpoicrsa. [uddepeHiinanbHbie YpaBHEHUS
paBHOBecus KHAKOCTH (ypaBHeHHs Oiinepa). HMHTerpupoBaHue ypaBHEHUN
paBHOBECUS [Jii HECKUMAEMOW >KUIKOCTH, HAXONAIIEHCA TMOJ AEHCTBUEM CHII
TSDKECTH M MHEPLIUU.

Cunbl TUAPOCTATUYECKOTO JABJIICHHS HA IJIOCKME M KPHUBOJUHEHHBIE
MOBEPXHOCTU. 3aKoH Apxumena. OCHOBBI TEOPUU IJIABAHUS TEl.
[IpyHOKNBI W CXEMBI HWCIIOJIB30BAHWS 3aKOHOB THJAPOCTATHKU B
TUAPOCTATUYECKUX MAlIMHAX U MEXaHU3Max

I'mapoqunamuka.  OCHOBHBIE  TIOHATHS.  YPaBHEHUS  HEPa3pBIBHOCTH
(crutomrHOCTH) [UIST DJIEMEHTApHON CTPYHKA W TIOTOKA SKHAKOCTH. Y PaBHEHUS
Bepaynnm aig sneMeHTapHON CTPYWKH UJEATBbHOM M peaabHOM KUIKOCTEN U JJid
IIOTOKA PEaJIbHOM JKUJKOCTH..

Tunpasimyeckoe MozenupoBanue. OCHOBBI THAPOJMHAMUYECKOTO TOI00MS.
I'eomerpuueckoe, KMUHEMaTHYecKoe M JUHaMHueckoe noaoous. Kpurepuun
Herotona, ®pyna, Diinepa, PeitHombnca m BeGepa. ['mapaBnuueckue
COMPOTHBIICHUS U MOTEPU HATIOpA NP ABMKEHUU JKUIKOCTH.

®duznyeckass MOpUPOJa TUIPABIMYECKUX conpoTHBiIeHUA. (OCHOBHOE
ypaBHEHUE PaBHOMEPHOTO JBIKEHUS. PEeXHMMBI IBMXKEHUS KUIAKOCTH.
Kpurepuii Pefinonbnca. OCOOEHHOCTH JaMHHApPHOTO M TypOYJIEHTHOTO
PEKUMOB JIBUKEHHUS >KUJIKOCTH B TpyOax. 3aBUCHMOCTh KO3(PQHUIIMEHTA
TUIPABIMYECKOr0 TPEHUs B TPyOdaxX OT pEeKMMa JBIKEHUS KHUAKOCTU U
epoxoBaTocTu cTeHok (rpaduk Hukypanze). MecTHble CONPOTUBICHUS U
notepu Hanopa. CriocoObl CHUKEHUS TUAPABINYECKUX MOTEPb.

I'mppaBnuueckuit pacuer TpyOOIIPOBOJIOB. Knaccudukanus
TpyOonpoBoioB. KopoTkue u myuHHbIE TpyOONpoBObl. Pacuer KOpoTKux
TpyOomnpoBoJioB. Pacxonnas xapakrepuctuka TpyOorpoBoaa (MOIyib
pacxona). ['mzapaBimyeckue XapakTepUCTHKH TpyOompoBojoB. Pacuer
TpyOONpoBOJa C PaBHOMEPHBIM IIYTEBBIM pacxojoM. Pacuer UIMHHBIX
TpyOONPOBOJOB: MPOCTBIX M CIOXHBIX. [MIpaBIuyeckudl ynap B
TpyOompoBoJax. 3amura OT BO3JACHCTBUS T'MIPABIMYECKUX YIApOB.
I'mapaBinMyeckuii TapaH.

Hcreuenne KuUAKOCTH 4Yepe3 oTBepcTHS U Hacaaku. VcTedeHue uepes
Majgoe OTBEpPCTHE B TOHKOW CTEHKE MPH YCTAHOBUBIIEMCS JBUKCHHH.
Ucrteuenne dyepes Hacanaku. Buapl Hacamok. [lpuMeneHue Hacagok B
TEXHUYECKUX YCTpoWcTBax. VcTeueHune uepe3 OTBEPCTHS M HACAJIKHU MPHU
MIEPEeMEHHOM Harope (OMOPOKHEHHE PE3ePBYAPOB).

10




I'uapaBanveckne mammubl. Knaccudukanus. Hacocs! u ruapoaBuraresm.
Hacocel. Knaccudukanus. Ob6nacte npumenenus. PaGoume mapamerpsl:
rnojaaya, Harop, MOIIHOCTb U KII.

Junamuyeckue Hacocbl. Onpenenenne. OOmas xapakrepuctuka. L{eHTpoOexxHbIe
HAcOCBl. YCTpoicTBO M mpuHIMI JeiicTBUs. CTpyiiHass MoJenb ABHIKEHUS
JKUAKOCTH B paboueM Kojiece Hacoca (Mopenb Oisepa). OCHOBHOE ypaBHEHHE.
Ilojawa nmacoca. Teoperuueckas, JCUCTBUTEIbHA U  yHUBEpcaJbHas
XapaKTEPUCTUKH.

10

3aKoHBI TPOMOPIHOHATBHOCTH. [Iporecc BcachiBaHWS M SBJICHUE KaBUTAIMH.
Pabora mwacoca Ha cerb. PerymupoBanue pexnma paboTBl  Hacoca.
[MocnenoBatenbHass W TapajuienbHas padora HacocoB Ha ceTb. OCHOBHBIC
KOHCTPYKTHBHBIE Pa3HOBHJIHOCTH IIEHTPOOEKHBIX HACOCOB.

11

Hacocwb! Tpenusi:BUxXpeBble, CTpyiiHbIE, BO3AYLIHbIE (3pAUQTHI, ra3au@Tsl),
JUCKOBBIE, ITHEKOBBIE. Y CTPOMCTBO W MPUHIINII JCHCTBHUS.

O0bemHuble Hacocbl. [Ipunuun geiictBus. Hacockl mocrymarenbHOTO
JIBUKEHMSI: IOPIIIHEBbIE, IUTYH)KEpHbIE U TuadparMoBbie. POTOpHBIE HACOCHI:
HiecTepeHHble, IIMOepHbIe, aKCHAJIbHO-TIOPUIHEBBIE M  paHalibHO-
MOPIITHEBBIE. Y CTPONCTBO, MIPUHIUTT JIeHCcTBHs. Paboune XapaKkTepuCTUKH,
perynupoBanue nogauu. O6paTUMOCTh POTOPHBIX HACOCOB

12

I'mapaBanyecknii M THeBMaTHuyeckMmii mpuBoAabl. Hasznauenme u oOrmmas
KHaCCI/I(l)I/IKaHI/ISI. Poib TUAPOIMHEBMOIIPpHUBOJa B KOMIIJIEKCHOM MEXaHu3anum un
ABTOMAaTH3ALIMHU CETbCKOXO03SIICTBEHHOTO MMPOU3BOACTBA.

O0beMHblii ruaponpuBoa. OyHKIIMOHATBRHAS W TMPUHITUIIHATIBHAS CXEMEI.
,ZIOCTOI/IHCTBa 1 HEOOCTAaTKH. FHJIpOHpI/IBO]I MMOCTyNaTejIbHOr0, BPAaIaTeJIIbHOIO U
IMOBOPOTHOTO  JBIKeHWM.  [lapameTpbl,  Xapakrepusylonme  00BhEeMHBIE
TUJPONPUBOMBI. [MAPONPUBOA C Pa3OMKHYTOM M 3aMKHYTOM IUPKYJISIIUEH
pabodell KUAKOCTH. PerymmpoBaHne CKOPOCTH THIPONPHUBOAA: OOBEMHOE U
npoccenbHoe. Chaensmuii THAPOIPUBO (THAPOYCHUIUTEND). HazHaueHwe, MpHHITAT
JEMCTBUS U XapaKTePUCTUKU. PerynmupoBaHue CKOpOCTH THAPOIPUBOAA: 00HEMHOE
u gapoccenbHoe. Chemamuid THAPONPUBOA (TUAPOYCHINTENb). HasnaueHwue,
MIPUHIINI JeWCTBUS M XapaKTEPUCTUKU

13

I'mapaBanyecknii W  NHeBMaTHYeCKUil  TpaHcmoprt. ['uaporpadcnopt
CTPYKTYPHBIX M HECTPYKTYpHBIX cpefl. OOMacTu MpaKTHYECKOTO MPHMEHEHHS.
Ousnueckrne ocHOBHL. 3akoH [lIBemoBa-bumurama. Meromel pacuera. MammHbI 1
o0opyaoBaHHe.

ITneBmaTuveckunii Tpancnopt. Haznauenne. Knaccudukamus. XapaKTepuCTHKA
ceiTyunx Marepuanos. [lpuain pacdera. IlprHIHATHATBHBIE CXEMBL.

14

OCHOBBI  CeIbCKOXO0351licTBEHHOI0 BojocHaOd:keHust. OcoOeHHOCTH — C.X.
BomocHaOxeHns. CucteMbl BomocHaOxeHns. BoqocHaOkeHne U3 TTOBEPXHOCTHBIX
W TOA3EMHBIX HCTOYHHKOB. 1peOOBaHMs, MpeObsABIsieMble K  KadecTBY
XO3SMCTBEHHO-TTUTHEBONH BOJBI W CIIOCOOBI €€ ymydineHus. HopMmbl B pexuMbl
Bononorpednenus. [ mapaBnuyeckuil pacyer BOJOIPOBOAHBIX CHCTEM.

Hrtoro

28

10%

3aouynas popma o0yueHunst

/i

Kpatkoe conepxanue nekuuit

Komuugect

BO 4acoB

IIpaktuueck
ast
MTOATOTOBKA
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I'mapaBimka. OOmue cBenenus. [IpeaMeT TUapaBiINKN U €ro 3HaYCHHE
B HapoJHOM xo3diictBe. Kparkast ucropus nayku.Ilonstue "xuakocts".
Cunbl, JEUCTBYIOIINE B )KUKOCTH.

I'uapocraTuka. AGCONIIOTHBIN M OTHOCHUTEIHHBINA TIOKOW KUAKHX CPE/I.
Imnpocratudeckoe naBieHHWE W ero cBoictBa. JuddepeHimanpHbe
ypaBHEHUS paBHOBECHS JKUJIKOCTH (ypaBHEHHS Diinepa).
WNHTterpupoBanue ypaBHEHNUN paBHOBECHS U1 HEC)KUMAEMOM JKUJIKOCTH,
HaxoAIIeNcs o1 IEUCTBUEM CHIT TSDKECTH U uHepuuu. 3akoH [lackas.
AbcomoTHOe M M30bITOUHOE JaBieHud. Bakyym. Ilbezomerpuueckas
BbIcOTa. ['MapocTaTHueckuil Harmop, ero GU3NYECKUl 1 TeOMETPUUECKUI
cMblci. Meroabl W npubopsl uis u3MepeHus aAaBieHus. Cuibl
TUPOCTATUYECKOTO  JaBJEHMsI Ha IUIOCKHE U KPUBOJIMHEIHHbBIE
MTOBEPXHOCTHU

I'mapoamnamuka. OCHOBHbIC TOHSTHS. YPaBHEHHUS HEPa3pbIBHOCTU
(CTIIOIIHOCTH) Ui 3JEMEHTApHOW CTPYMKHM W TOTOKa HKHIKOCTH.
VYpaBHeHusT bepHymuM s 3J€MEHTApHOM CTPYHMKHM WJACAIbHOUW H
peanbHOM  KUIAKOCTEH M JUII TOTOKAa  PEATbHOW  JKMJIKOCTH.
lM'upapaBnuyueckne COMPOTHBICHUS W TOTEPH HANoOpa TMPU JBIKEHUU
KUJIKOCTU. Pexxumbl nBukeHus xuiakoctu. Kpurepuit PeitHonbica.
Oco0OeHHOCTH JIaMUHApHOTO U TYpPOYJIEHTHOTO PEXUMOB JIBUKECHUS
KUJIKOCTH B TpyOax. 3aBUCHMOCTh KOA(P(UIIMEHTa TUIPABINIECKOTO
TpeHUs1 B TpyOax OT peXMMa JABWKCHHUS KUIAKOCTH W IIEPOXOBATOCTH
cteHok (rpaduk Hwukypansze). MecTHble CONMPOTHUBICHHUS W TIOTEPH
Hanopa. CriocoObl CHIKEHUS THIPABINYECKUX MOTEPb.

I'mppaBiauveckue MAIIUHBI. Knaccuduxanmus. Hacocsl u
ruapoasuratenn. Hacocel. Knaccuduxamusa. OO6macTe TpUMEHEHUS.
PaGouune napamerpsl: mojiaua, Harop, MOLUTHOCTD U Kiij. /IuHaMu4eckue
Hacocbl. Ompenenenue. OOmas xapakrepuctuka. LleHTpoOekHBIC
HACOCBHI. Y CTPOMCTBO U MpUHLMN JeiCTBUA. CTpyitHasg MOJEb IBUKEHUS
KUAKOCTU B pabouyeMm Kojiece Hacoca (monenp Oitnepa). OcHOBHOE
ypaBHenue. Ilomaua wHacoca. Teoperuueckasi, AeWcTBUTEIbHAs W
yHHUBEpCalbHasl ~ XapaKTePUCTHKH. 3aKOHbl IPOMNOPLIUOHAIBHOCTH.
[Ipouecc BcackiBaHMs U sBiieHHWE KaBUTanuu. PaboTa Hacoca Ha ceTb.
PerynupoBanue pexuma paboTel Hacoca. [locienoBaTtenbHas u
napajuiesnibHas paboTta HacocoB Ha ceTb. OCHOBHBIE KOHCTPYKTHBHBIE
Pa3HOBUIHOCTH IIEHTPOOEKHBIX HACOCOB

I'mppaBinyeckuii M NHeBMaTH4YecKMH mnpuBoabl. HasnaueHue u
oOmas kinaccudukanusa. Poiab ruaponHeBMONpHUBOJA B KOMIUIEKCHOM
MEXaHM3alUK1 U aBTOMATU3aL1H CEIbCKOX03HCTBEHHOIO IIPOU3BOICTBA.
OO6bemHbIl ruaponpuBoa. OyHKIMOHANIbHAS U IPUHIUIHAIbHAS CXEMBI.
JlocrouncTBa M HENOCTaTKU. ['MIponmpuBOL  MOCTYNATENbHOTO,
BpaIaTENbHOTO u IIOBOPOTHOTO JBUKECHUM. [Tapamertpsl,
XapakTepusymoommue o0beMHble THUAPONPHBOABL.  [HapompuBox ¢
Pa3sOMKHYTOH UM 3aMKHYTOW LUPKyIsIuued paboyeil  >KUAKOCTH.
PerynupoBanue CKOpOCTH THAPONPHBOJA: OOBEMHOE U JIPOCCENIBHOE.
Crnensmuit  ruaponpuBoj (Tuapoycunurtens). Ha3HaueHuwe, NpUHIUI
JEUCTBHS U XapaKTEPUCTUKH.

Hrtoro

10%

4.3. Copepxanne 1a00paTOPHBIX 3aHATHI
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Ounas ¢popma o0yueHus

54 2
Ne o 8 m E §
. HanmenoBanue 1a00paTopHbIX 3aHATHN o 2 W 3
25| EE¢
1 HccnenoBanue peskMMOB JIBHXKCHUSI )KUJIKOCTH 2 +
2 Wccnenoranue ypaBaenus /[ bepaymmm 2 +
OKCIIEpUMEHTAIBHOE  OIpesieieHns Kod((ULUEeHTa CONpPOTUBICHUS +
TPCHHUS
4 SKCHepI/IMeHTa\J’II)HOG ornpeaeneHue  KOAPPHUIMEHTOB  MECTHBIX 5 +
COTIPOTHUBJICHUI
S) WccnenoBanue ucTeueHus )KUIKOCTH Yepe3 OTBEPCTHUSl U HACAIKU 2 +
6 VcnipITanne neHTpoOeKHOro Hacoca 2 +
7 ComecTHast paboTa IIEeHTPOOSKHBIX HACOCOB 2 +
‘ HTroro 14 20%
3aouHas popma 00yueHusn
Q X
No . § o ¢ E w §
e HaumenoBanue 1abopaTopHbIX 3aHITUN E = £ g é
A -
1 Uccnenosanue ypasuenus [1. bepuymmm. MccnenoBanne pexxnumMoB 5 +
JBUKCHUS] )KUJIKOCTU
DKcriepuMEHTAIbHOE  ompefenieHuss KoddduirenTta CconpoTHUBICHUS
2 TpeHUsl. DKCIIEPUMEHTAIILHOE OompeneicHrue KodO(PHUIIMEHTOB MECTHBIX 2 +
COIMPOTUBIICHUI
3 DKCHEPUMEHTATHHOE H3MEPEHUE PACX0/1a KUIKOCTH 2 +
Hroro 6 20%
4.4. Conepxanve NpaKTHYECKUX 3aHATHI
Ounas popma o0yueHust
Q s
Ne o alon g E = §
o HaunMenoBaHue npakTHYeCKUX 3aHATUN 5 § £ g 2
278 ¢
1 dusnyeckre CBOUCTBA KUOKOCTU 2 +
2 Cuna rujpoCTaTUYECKOTO JAaBJICHUS Ha MOBEPXHOCTHU 2 +
3 | Mcnonb30BaHue 3aKOHOB THAPOIMHAMMKH ISl PAKTUYECKUX PAacyeTOB 2 +
4 | Mcnonp30BaHUe 3aKOHOB I'MJIPOAMHAMUKY JUI IPAKTHUYECKUX PAcueTOB 2 +
5 | Hcnonb3oBaHue 3aKOHOB THPOIMHAMMKH ISl PAKTUYECKUX PAcCUeTOB 2 +
6 | PaboTa HacocoB Ha ceTb. OnpenienieHue peKuMOB pabOThl HACOCOB 2 +
7 Pacyetr 060beMHOT0 ruIpONIPHUBOIA 2 +
Hroro 14 20%

3aouyHas popma o0yueHust
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Q 8 =
o 2 2
Ne o o) g E = 2
HanmeHoBaHMe TPaKTUYECKUX 3aHATUI E @9l £g°
n/n s T 8| %%
N4 = =}
1 Hcnonp3oBaHne 3aKOHOB THAPOJMHAMUKU JUISI TPAKTUYECKUX 6 +
pacueToB
| Miroro 20%

4.5. Buapl u coJep:kaHue CAMOCTOSATE/ILHOM PadoTHI 00y4AIOIIMXCS

4.5.1. Buspl caMOCTOSATENBHOM pabOThl 00Y4arOIIUXCsI

Bunel camocTositensHON paboThl 00yUaromuxcs Kommaectso wacos

10 OYHOHU | 110 3a04YHOH
dopme dopme
o0y4eHus 00y4eHus

[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM 6 20

[logrotoBka Kk Ja0OpaTOpHBIM  3aHATUSM W K  3allUTe 6 20

J1a00paTOPHBIX padOT

CaMOCTOSATETFHOE N3YUEHNE OTACIBHBIX TEM M BOIIPOCOB 8 25

IToaroroBka Kk IpOMEKYTOUYHOM aTTECTALIMU 5 14

Hroro 25 79

4.5.2. CoaeprxaHre caMOCTOSITEIBHONW PaOOTHI 00yJarOIIHXCS
Koaunuecto
No 4acoB
e HaunmenoBanue TeM 1 BOIPOCOB MO OYHOHU | MO 33204YHOM
dhopme dhopme
00y4YeHHsI 0o0y4eHHs

1 I'mapocraTuka 2 5

2 OCHOBHBIE TIOHATHS THAPOTUHAMUKA 1 5

3 ['mapaBiuyeckoe MOJICIMPOBAHNE 1 5

4 ['mapaBnuueckue morepu 2 5

5 ['unpaBnuueckuii pacyet TpyOONpoBOIOB 2 5

6 Hcreuenne ®uaKOCTH Yepe3 OTBEPCTHUS HACAIKH 2 5

7 [HeHTpoOEKHBIE HACOCHI 2 5

8 Hacocsl Tpenus 1 5

9 OOBbeMHBIC HACOCHI M THIPOIBUTATETH 2 5

10 OOBEMHBIN THIPOTIPUBO/T 2 5

11 I'mapoauHamuyeckue nepeaadn 1 5

12 [THeBMaTHUeCKUid IPUBOJ 1 5

13 | I'mapaBinyeckuid TpaHCHIOPT 1 5

14 | IIHeBMaTHUECKUI TpaHCIIOPT 1 5

15 BonocnaGxenne #W3  MOBEPXHOCTHBIX M TMOJ3EMHBIX | 1 5

HCTOYHHKOB
16 | I'mapomennopanus. [Ipobaembl oporraeMblx 3eMelb 2 2
17 | OcHOBBI KaHAIM3ALMH. YIIOBUTEIN HEPTEPOIYKTOB 1 2
Hroro 25 79
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5. Y4eOHO-MeTOANYeCKOEe 00ecTieYeHrne CaMOCTOSITeIbHON PadoThl 00y4arOIINXCs
10 JMCHUILIMHE

Y4eOHo-MeToanuecKre pa3padoTku umerotes B Hayunoit 6ubnuoreke ®I'BOY  BO
HOxHo-Ypanbckuit 'AY:

1. Meronnueckre yKa3aHHUs IS CAMOCTOSTEIbHOW paboThl mo AucuuiumHe "['uapabauka"
[DmexTpoHHBIH pecypc] : s 00yJarouXxcs 0 HampaBieHuo moarotoBku 35.03.06 "Arpoumkenepus'.
®dopma 00yUeHHS - OYHAas, 3a04Has. [YpOBeHb BBICII. 00pa3oBaHus - 6akanasp]| / coct. O. C. IlTamkuna-
I'upuna ; HOxuo-Ypansckuii 'AY, UactutyT arpormkenepun .— Yensounck: FOxuo-Ypanasckuii [AY,
2018 — 77 c. : WL, TabII. — 1,6 MB. Joctyn u3 JIOKAJILHON
ceruhttp://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

6. @oH/1 O1IeHOYHBIX CPEACTB A5 NPOBeeHUs] IPOMEKYTOUYHOH aTTecTalNu
00y4YaKIIUXCS MO TUCHHILINHE
Jly1g ycTaHOBJIEHMSI COOTBETCTBUS YPOBHSI NOArOTOBKU o0yyatomuxcs TpedoBanusiM @I'OC
BO pa3pabotan GpoH] OIIEHOYHBIX CPEJCTB ISl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUYHOM aTTecTaluy oO0ydaloluxcs Mo AucuuiinHe. ©OHJ OLEHOYHBIX CpEICTB
npeacrasieH B [Ipuioxenun.

7. OcHOBHAs ¥ 10NOJTHUTEIbHASA y4eOHAasl JUTEepaTypa, He00X0AMMas /Il OCBOCHUS
AUCHUTIUHBI
OcHoBHasi U JIOTIONHUTEIbHAS ydyeOHas autepaTypa umeerca B HayuHoil 6ubnuorexe u
ANEKTPOHHOU MH(POopMannoHHO-00pazoBarensHOM cperae DI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas1 JuTEparypa

1.1. Iramxkuna-I'mpuna O. C. ['mapaBauka U ceabCKOX035HCTBEHHOE BOJIOCHA0KEHNE
/ Iltamkuna-I'upuna O. C., Boakoa O. C. - Cankr-IlerepOypr: Jlans, 2021 - 212 c. - Joctyn k
mosiHOMY TekCTy ¢ caiita DBC Jlans:_https://e.lanbook.com/book/167442.

1.2. KoxesnukoBa H. I'. 'mapaBnuka u ruapaBiIndeckue MamuHbl. JlabopatopHbIi
npaktukyM / KoxxeBuukosa H. I'., Emun A. B., llleBkyn H. A., JIpansbrnii A. B. - CankT-
[TerepOypr: Jlanb, 2021 - 352 c. - JlocTymn k mosHOMY TekcTy ¢ caiita ObC Jlans:
https://e.lanbook.com/book/168950

1.3. Kpectun E. A. 3agayHuik 1O THAPABIMKE C NPUMEPAMH PacyeToB: ydeOHOe
nocobue st By30B / Kpectun E. A., Kpectun U. E. - Cankr-IlerepOypr: Jlans, 2021 - 320 c. -
Hoctym x moinHOoMy Tekcty ¢ caiita ObC Jlans:_https://e.lanbook.com/book/158956

1.4. Irepennuxt J. B. I'mapasnuka / Htepennuxt [. B. - Canxt-IlerepOypr: Jlaus,
2021 - 656 c. - Joctyn x nomHOMYy Tekcty ¢ caiita OBC Jlanb: https://e.lanbook.com/book/168824.

1.5.  Moprynos K. I1. I'mapasnuka / Moprynos K. I1. - Canxt-IlerepOypr: Jlanb, 2021
- 288 c. - Jloctyn k noiaHoMy Tekcry ¢ caiita ObC Jlans:_https://e.lanbook.com/book/168695

JlonoJIHUTeIbHAS JINTEPaTypa

1.1. Koszeipp, W.E. llpaktukymM 1o ruzapaBiuke [DNEKTpOHHBIM pecypc] : ydeOHO-
meroandeckoe mocodue / U.E. Kossips, N.®. [lukanosa, H.B. XanoB. — OnekrpoH. naH. — CaHKT-
IerepOypr : Jlans, 2016. — 176 ¢c. — Pexum nocryna: https://e.lanbook.com/book/72985

1.2 OOmias runpaBiavka [DNEKTPOHHBIM pecypc| MpakTUKYM K J1a0OpaToOpHBIM paboTraM A

CTYIeHTOB, oOydwatommxcs no HampaBieHuro 110800 - "Arpoumnxenepus" / cocr.: O. C. IltamkuHa-
lupuna, B. 1. llupsrii, B. B. bakynun ; UI'AA .— Yensabunck: UI'AA, 2012 .— 74 ¢..— 0,7MB. docTtyn
U3 JIoKkanbHOU ceru.http://nb.sursau.ru:8080/localdocs/tvgs/8.pdf
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1.3. Bakuna B. B. MammnoctpourenbHas rujapasiuka: [Ipumepsr pacueroB [Tekcr]:
VYue6.mocobue ms By3os / B.B. Bakuna, W.J[. lenucenko, A.JI. CromsipoB. Kues: Buma mik.,
1987.- 207c.

1.4. lunpasnuka, rugpoMammisl U ruaponpuBonsl [Teket]: Yueb.qms By3oB / T.M. bamra,
C.C. Pynues, b.b. HekpacoB u ap.. M.: Mamunoctpoenue, 1982.- 423c.
1.5. Kymunos B. A. I'mnpasnuka [Tekcrt]: yae6HOe mocobue / B. A. Kynunos, 3. M.

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

8. Pecypchl uH(popMannoHHO-TeJIeKOMMYHHAIIMOHHOI ceTn «AHTEepHET,
Heo0X0AMMBbIe /I OCBOCHH Sl JUCIHUNJIMHBI

1. Eaunoe okHO JocTyma K yueOHO-METOAMYECKUM pa3paboTkam https:/toypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. VYuusepcurerckas oudmuorexka ONLINEhttp://biblioclub.ru/

4. EnuHOe OKHO J0CTyIa K 00pa3oBaTeabHbIM pecypcam http://window.edu.ru.

5. VYueOnsrit caiit http://test-exam.ru.

6. http://www.mcx.ru — caiit MuHHCTEpPCTBAa CEIbCKOrO Xo3siiicTBa Poccuiickoit
denepanuu.

9. MeToguyecKkue yKa3zaHus 1Jisl 00y4aloUUXcsi 0 OCBOCHUIO U CIUIIUHBI

VY4eOHO-MeToanuecKue pa3padboTku uMerotcs B Hayunoit  OubnuoTexke U 3J€KTPOHHOM
nHpopManmonHo-oo6pazoBarensHoOi cpene PI'BOY BO I0xHO-Ypansckuii [AY:

1. MeronuyecKkue yKazaHus Il CAaMOCTOSITEIbHOM paboThl mo aucuuiuivae "I uapasinka"
[DnekTpoHHBIH pecypc] : I 00yJaromuXcs 1Mo HampaBieHuo moaroropku 35.03.06 "Arpoumxkenepus'.
dopma 00yueHHs - O4HAas, 3a04uHas. [YPOBeHb BBICII. 00pa3oBaHus - bakamasp]| / coct. O. C. ITtamkuHa-
I'mpuna ; FOxxno0-Ypanbckuii 'AY, UuctutyT arponmxenepun .— Yenaounck: KOxuo-Ypansckuii 'AY,
2018 — 77 c. : WL, Ta0II. — 1,6 MB. Jocryn n3 JIOKAJLHON
ceruhttp://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

10. UudopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYIIEeCTBJIEHUHU
00pa30BaTeIbLHOIO MpoIecca Mo JUCIUIJINHE, BKJIIOYAs NepevyeHb POrpaMMHOro
olecrieyeHusi U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii Oubnuoteke ¢ TepMUHAIBHBIX CTAHIUNA MPENOCTaBISETCS NOCTYN K 0Oazam
JaHHBbIX:

- KoncynprantlLitoc (cripaBoyHbIE€ TPABOBHIE CHCTEMBI);

- Texakcnept (uHpopmarronHo-crnpaBounas cuctema ' OCToB);

- «CenpX03TEXHUKA» (aBTOMaTI/I3I/IpOBaHHa$I CIIpaBO4YHaA CHUCT eMa).

- My TestX10.2.
JIM1eH3MOHHOE MPOrpaMMHOE 0OecrieueHme:

APM WinMachine, Kompas, AutoCad, Msc.Software, MS Office, Windows.

11. MaTepuajbHO-TeXHUYecKas 0a3a, He0OXoAUMAS Al OCYIIECTBJICHHUS
00pa3oBaTe/ILHOI0 MpoLecca Mo JMCUMILINHE

Y4eOHble ayIMTOPHUM JJIsl NMPOBEICHUS 3aHATHH, NMPEeAYCMOTPEHHBIX NPOrPAMMOM,
OCHaIlleHHbIe 000PYA0BAaHHEM U TEXHHMYECKMMH CpeacTBaAaMH 00y4eHHs

1.454080, r. Yensbunck, yn. Conu Kpusoii, 1.48, m1abopatopHbIii Kopmyc
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VYuebuble aymutopuulS53, 155, ocHamenHsie — 00OpYJOBaHHWEM M TEXHUYECKUMU
CPEICTBaMHU JIJIsl BBIIOJIHEHUS 1a00PATOPHBIX PadoT.

2. 454080, r. YensOuHck, nmpocnekt Jlennna 75, rmaBHBIN KOPITYC

Aynutopun Ne501, Ne503 nsist 3aHATUH JIEKLIMOHHOTO THIIA

IMomenenus Al cCaMOCTOATEIBHOI PadoThI 00y4aIO M XCH
[Tomemenue s camocrositenbHOM padoTel 454080, r. YensaOunck, npocnekt Jlenuna 75,
IJ1aBHBIN Kopityc, aynutopus Ne 303

Ilepeyens 060pya0BaHUSA M TEXHHYECKHX CPeICTB 00y4eHUSs

1. Hacoc HAP 40/200

2. Hacoc HA 40/200

3. Hacoc HAP 400/200

4. Monayns «Cucrema nojauu KUAKOCTU» JUIsl y4eOHOro cTeHa « DKCIepUMeHTalbHas
MeXaHHKa KUAKOCTH (paMa CTeHa, OaK TUApaBINIeCKUi HAKOMTUTEIbHBIN, EMKOCTD
MepHasi ¢ JaTYNKaMH YPOBHS, HACOC IIEHTPOOEKHBIHN C IBUTATEIEM»

5. Moayns «CranmoHapHO€ TEUEHHE KUAKOCTUY» JUIsl y4eOHOTO CTeH 1A
«KCTIepUMEHTATbHAS MEXaHUKA KUIKOCTH
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IIPH/IO’KEHUE

®OH/J OHEHOYHbBIX CPEJICTB

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

KoMrereHIIMM M WX HWHOUKATOpPBI,  (GOpMUpYeMbIe B TIPOIECCE OCBOCHUS
JUCIUTUTUHBI
[Tokazarenu, KpuUTepud U IIKajda OLEHUBAHUS WHIAUKATOPOB  JIOCTHXKCHUS
c(OPMHUPOBAHHOCTH KOMITCTCHITUI
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B MPOLECCE MPAKTUYECKOMN TIOATOTOBKHU

4.1.1. Omnpoc Ha MPaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue OTYETA TIO JTAOOPATOPHOI padoTe

4.1.3. TecrupoBanue

4.2. [Iporniemypsl 1 OLIEHOYHBIE CPEICTBA MUl TPOBEACHUS IPOMEKYTOUHON
aTTecTaluu
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19

19

19

20

20

20

20
22
23
25

25
25



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

JAUCHHUIIIIMHBI

OIIK-1. CrocobeH pemiaTh THUIOBBIC 3aJa4d MPO(ecCHOHANBHON AESITeThHOCTH HAa OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB MATEMAaTHUYECKHUX U E€CTECTBEHHBIX HayK ¢ TM[PUMCHCHHCM
MH(POPMAIIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOT Ui

Kon u nHaumeHnoBanue Dopmupyemblie 3YH Hanmenosar
MHIUKaTOpa 3HAHUA YMEHUA HaBBIKU OILICHOYHEIX CP
JOCTHXKEHUS

KOMIIETEHLIUU g g
HE w
o O =
= 8

Na-1.0I1K-1 Oo6yuatomuiicst Oo6yuatommuiics Oobyuarommuiics - OTBET Ha |

Hcnone3yer JIOJDKEH JIOJDKEH JIOJDKEH BJIaJIeTh: | MPaKTHICCKOM

OCHOBHBIE  3aKOHBI | 3HATh:0CHOBHBIC YMETh:MCIIONb30BaTh | HABBIKAMMU: SaHATHH,

€CTECTBEHHOHAYYHBIX | 3aKOHBI OCHOBHBIE  3AaKOHBI | UCIOIB30BaHUS - order mo

JACITUTUTIH JUISL | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUYHBIX | 3HAHUH  OCHOBHBIX gzgng):;TOpHOH

peleHus JCITUTUTAH JCITUTUTAH 3aKOHOB .

CTaHJAPTHBIX 3a/1a4 B | (ruapaBiuku)  juis | (TMAPAaBIMKKM) YIS | €CTECTBEHHOHAYYHBIX TeCTHpOBaHHE

COOTBETCTBUH C | pemeHus peleHus JCIIUTUTAH

HaTPaBJICHHOCTHIO CTaH/IAPTHBIX 3a/1a4 B | CTAHIAPTHBIX 3a1a4 B | (TUAPABIMKKH) VIS

MpoecCHOHATEHOW | COOTBETCTBUU C | COOTBETCTBHU C | pemeHus

JeSATeLHOCTH HaTPaBICHHOCTHIO HaIpaBJICHHOCTHIO CTaHJAPTHBIX 3a]a4 B

npodeccruoHanTbHON podeCCHOHATBHON COOTBETCTBUU c

JeSITeTHHOCTH JIesITeTFHOCTH HaIpPaBIEHHOCTHIO

—(b1.0.16-3.1) - (b1.0.16-Y.1) npodeCCHOHaTBHON
JIesITeTbHOCTH -
(b1.0.16-H.1)

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

KOMIIeTeHIM I
dopmupyem Kpurepuu u mmkana oneHMBaHUS PE3yJIbTaTOB 00YUCHUS 10 JUCIUILINHE
pie 3YH
Henocrarounslii Jocratounsbrit Cpennuii ypoBeHb | BbICOKHIA ypOBEHb
YPOBCHb YPOBCHB

51.0.16-3.1 Obyuarommiics He | ObOyuarommiicss  cnabo | OOywarommiics ¢ | Obyuarommuiics c
3HAeT OCHOBHBIC | 3HAET OCHOBHBIC 3aKOHBI | HE3HAYUTEIbHBIMU TpeOyeMoil  CTEereHbIo
3aKOHBI €CTECTBEHHOHAYUYHBIX OIIOKaMK U | OMHOTBI M TOYHOCTH
€CTECTBCHHOHAYYHBIX | IHCIHILTHH OTJCTBHBIME 3HAET OCHOBHBIC 3aKOHBI
JMCIUILTAH (rumpaBuKm) ISt | pobenamu 3HAET | €CTECTBEHHOHAYYHBIX
(rumpaBimK) IUISL | PEILCHNs] CTAHOAPTHBIX | OCHOBHBIC 3aKOHBI | JUCLUILUTHH
pereHus 3aj1a4 B COOTBETCTBUH C | €CTECTBEHHOHAYYHBIX (ruppaBmHKm) VS
CTaHAAPTHBIX 32034 B | HANPABICHHOCTHIO JCIIUIUTHH PCIICHHST CTaHIAPTHBIX
COOTBETCTBHHU ¢ | mpodeccroHaNbHOM (rumpaBmmkm) IUIsL | 33789 B COOTBETCTBUH C
HAIPaBJICHHOCTHIO JESITETbHOCTH PCIICHHST CTaHIAPTHBIX | HAIPABICHHOCTHIO
podeCCHOHATFHON 3a/1a4 B COOTBETCTBHH C | TpoeccHOoHANBHOM
JESITETbHOCTH HAIPaBICHHOCTHIO JESTETBHOCTH

npodeccroHaTbHOM
JCSITETbHOCTH

b1.0.16-V.1 OOyuarommiics He | OOyuarormiics  cmabo | OOygaromuiics  ymeer | OOydarommiicss — yMeeT
yMeeT WCHONB30BaTh | YMEET  HCIOJB30BaTh | MUCIONB30BATh UCIIONB30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBCHHOHAYYHBIX
JIACIAILTAH JIACIMILTAH JIMCLIMILTHH JIMCLIUILTHH
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(ruapaBIHMKN) st | (ruapaBiuKy) st | (ruapaBiuKy) it | (ruapaBiuKK) JUTSt
peleHust pELICHUs] CTaHTAPTHBIX | PEIICHUS CTaHJAPTHBIX | PEHICHUS CTaHIAPTHBIX
CTaHJAPTHHIX 3a/a4 B | 3a/Ja4 B COOTBETCTBUM C | 3a/la4 B COOTBETCTBHUHM C | 3a/la4 B COOTBETCTBHH C
COOTBETCTBHUH C | HampaBJIEHHOCTHIO HAMpaBJICHHOCTHIO HAINpPaBJICHHOCTHIO
HATpPaBJIEHHOCTHIO npodeccroHaNbHON npoheCCUOoHATLHON npoeCcCHOHATBHON
npoecCHOHANBHOM JIeATEILHOCTH JIEATETLHOCTH JIEATENLHOCTH
JIeATETbHOCTH

b1.0.16-H.1 OOyuaronuiics He | OOyuaromuiics  cna6o | OOyJaronuincs ¢ | OOyuarommuiics
BJIaJiceT  HABBIKAMM | BIIAJI€ET HaBBIKAMH | HEOOJIBIITUMHU CBOOOJTHO BJIajieeT
HCIIONB30BaHUS UCIIOJIb30BaHMs 3HAHUM | 3aTpyJAHEHHSIMH BJIAJ€ET | HABBIKAMH
3HAHWN OCHOBHBIX | OCHOBHBIX 3aKOHOB | HaBBIKAMHU HCIIOIb30BAHMs 3HAHUM
3aKOHOB €CTECTBEHHOHA YUHBIX WCIIOJIb30BaHKs 3HAHUM | OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | JTUCIIUILIMH OCHOBHBIX 3aKOHOB | €CTECTBEHHOHAYYHBIX
JMCIUILTAH (ruapaBIMKN) JUIS | €CTeCTBEHHOHAYYHBIX JUCIUITTAH
(ruapaBIHKN) JUIS | pelleHHs] CTaHJAPTHBIX | JUCIUIIIAH (TUIpaBIMKHN) JUTS
pelnieHus 3a/1a4 B COOTBETCTBHHU C | (TMAPABIHKH) JUIS | pElIeHUs] CTaHIapTHBIX
CTaHJAPTHBIX 3a/a4 B | HANPABJIEHHOCTHIO pelleHusl CTaHIapTHBIX | 3a/a4 B COOTBETCTBHH C
COOTBETCTBHHU ¢ | mpodeccroHambHON 3a/1a4 B COOTBETCTBUM C | HAIPABJIEHHOCTHIO
HAMpaBJIEHHOCTHIO JIEATETLHOCTH HAIPaBJICHHOCTHIO npodecCHOHATLHOM
npodeccruoHaTbHOM npodecCrOHATBHOM JIESITEIBHOCTH
ACATCIIBHOCTU ACATCIIBHOCTU

3. TunoBble KOHTPOJIbHBbIE 3aJaHUA U (MJIN) HHbIe MATEPHUAJIbl, HEOOX0AMMBbIE VISl OLlEHKH

3HAHM, YMEHHH, HABBIKOB H (MJIH) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOLIHX
¢(pOpMHPOBAHHOCTH KOMIIETCHIIMI B NpoLecce 0CBOCHHUS IMCIUIIIHHBI

TumoBbie KOHTPOJIbHBIE 3a/JaHHsl U MaTepHallbl, HEOOXOJAMMBIC /I OLICHKH 3HAHHMH,
YMEHUU U HaBBIKOB, COJEPIKATCA B yUeOHO-METOMUECKIX pa3pad0TKaXx, MPUBEICHHBIX HIDKE.

1. Meronnueckne yKazaHus I CaMOCTOSATEIFHOW paboThl o aucturumae " uapasnmka”
[DmeKkTpOHHBINA pecypc] : sl 00yJaoNTUXCsl IO HaIpaBiaeHuIo moaAroToBku 35.03.06 "Arpoumxenepus”.

®opma oOydeHus - ouHas1, 3a09Hasl. [ YpOBEHb BHICII. 00pazoBaHus - Oakanasp] / coct. O. C. [Itamkuna-
I'upuna ; FOxHO-Ypansckuit 'AY, Unctutyt arponmkenepun .— Yensounack: KOxuo-Ypansckuit 'AY,

2018 .— 77 c. : i, Tabim. — 1,6 MB. JocTym n3 goKaapHOi

ceruhttp://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

4. MeToauyeckue MaTepuaJibl, Onpee/siiolue Npoueaypbl OLeHUBaHUS 3HAHUI, YMeHUId,
HABBIKOB U (W) ONBITA AeATEJbHOCTH, XapPAKTePU3YKIIHUX cOPMHPOBAHHOCTH KOMIIETEH LU

B mannom pa3aciic MCTOANYCCKUE MaTCpUaJibl, ONIPCACIIAOIINEC ITPOLUCAYPbl ONCHHUBAHUA

3HAHWM, YMEHHI, HaBBIKOB, XapaKTEepPHU3YyIOIUX 0a30BbIi 3Tan (GOPMUPOBAHUS KOMIIETCHIUH I10
mucuumnie «[ ' uapasnukay, IpuUBeIeHbl TPUMEHUTENBHO K KaXKI0MY U3 UCHOJB3YEMbIX BHIOB
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaIl[i 00yJaroIIuXCsl.

4.1. OueHoYHBIE CPeICTBA /1JIsl IPOBEIeHNUS TEKYIEero KOHTPOJIsl yClIeBaeMOCTH B
npouecce NPaKTHYEeCKON MOATOTOBKH

4.1.1. Onpoc Ha MPaKTUYECKOM 3aHATHH

OTBer Ha MPAKTUYECKOM 3aHSTUU HUCHOJIB3YETCs YIS OIEHKH KadyecTBa OCBOCHUS OOYYArOIIUMCS
OCHOBHOW TPO(ECCHOHAIEHOW 00pa30BaTENBHON MPOrpaMMbI IO OTIEIBHBIM BONPOCAM W TeMaM
JCIHUILTHBL. TeMBbI U TIIaHBI 3aHATHH (CM. METOAPa3pabOTKH 1. 3) 3apaHee COOOMIAtOTCs 00YIarOIIUMCS.
Otser OLICHUBAETCS OLICHKOM «OTJIMYHO, «XOpOILIOY, «YIIOBJIETBOPUTEIIEHO WA
«HEYIOBIIETBOPUTEIHHOM.
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No OneHoYHbIE CPEACTBA Kon u
TumnoBble KOHTPOJIbHBIE 3aJaHus M (WIM) WHbIE MaTepHalbl, HaNMEHOBAaHUE
HEOOXOIUMBIC JUIS OIICHKH 3HaHWA, YMEHUH, HABBIKOB U (WJIH) HHAUKATOpA
OTIBITA JEATEIBHOCTH, XapaKTepU3YIOMUX CHOPMHUPOBAHHOCTH KOMIETCHIINHT
KOMIIETEHIMH B IPOLIECCE OCBOCHUS JUCITUTIINHBI

1 TpybonpoBox jmuamerpom d, mMHHOH L, MOATOTOBIEHHBIA K WJ1-1.0IIK-1

THIIPABIMYECKOMY WCIBITAHUIO, 3aII0JIHEH BOAOW MPH JaBICHUUP: IO
MaHoMerpy. OmnpenenuTb KOJIUYECTBO BOBI, KOTOPOE HEOOXOIUMO
JOTNOJTHUTENBHO TIOAaTh B TPYyOONpPOBOA, YTOOBI [aBICHHE B HEM
noxHsock ot 0,1 go 0,7 MIla. Moayne ynpyroctd BOABI MPHUHSTH

Hcnonb3yeT oCHOBHbIE
3aKOHBI
€CTECTBCHHOHAYYHBIX
JIACITUTLINH IS PEIICHUS
CTaHJAPTHBIX 33724 B

paBusM K = 2-10° H/M?. Jlepopmarueii TpyGonpoBoaa npeHeopeds

COOTBETCTBHUH C

HaIpaBJICHHOCTHIO

npo¢eCCHOHANTEHOH
JICATEIbHOCTH

Kpurepuu onienku otBeTa (Tabi1.) JOBOASTCS 10 CBEACHUS 00yUaIONINXCs B Hauase 3aHATUH.
OreHka 0OBSBIISIETCS 00yUaIOEMYCsl HETTOCPEACTBEHHO TOCIIE OTBETA.

Ml xana

Kpurepun oneHuBanus

Onenka 5
(0oTaM4HO)

- 00yJaronIuics MOJTHO YCBOWI yUeOHBIN Marepua;

- IIPOABJIACT HABBIKW aHAJIN34, O606HICHI/I$I, KPUTHYCCKOI'O OCMBICIICHUA
u BOCIIPUATHA I/IHCbOpMaIII/II/I, HAaBBIKU OIrCaHuA OCHOBHBIX
3aKOHOBIrHIpOMCXaHUKH, SIBIICHUH U IMpOLECCOB;,

- Marepuaq M3J0KEH TIpPaMOTHO, B OIPEICIEHHOW JIOTHYECKOMN
MO CIIEI0BATEILHOCTH, TOYHO HUCIIOJIB3YETCS TEPMUHOJIOTHS;

- TI0KAa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE MOJIOKEHUS
KOHKPETHBIMH ITPUMEPaMU, IPUMEHSATH UX B HOBOW CUTYallHH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4u;

- MOTYT OBITh JONYIIEHBbl OJHA—/B€ HETOYHOCTH MPH OCBEIIECHUU
BTOPOCTETIEHHBIX BOIPOCOB.

OueHka 4
(xopor0)

OTBET YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO TpU
3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:

- B YCBOGHHUH Yy4eOHOT0 MaTepuaa AOMyIieHbl HeOOIbLINE MPOOebl, HE
MCKa3UBILIME COJICPIKAHNE OTBETA;

- B pEHICHHUH 3aJ1a4 JOMyIIeHbl HE3HAYUTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBJIETBOPHUTEIIBHO)

- HCTIOJIHO WJIM HEIOCICA0OBATCIbHO PACKPBITO COACP)KAHUE MaTcpHralia,
HO ITIOKa3aHO o6mee IIOHKMMAHHE BOIIpOoCa U MPOACMOHCTPHPOBAHBI
YMCHUA, JOCTATOYHBIC IJIA JlanbHEMNIIero YCBOCHUA MaTcpuralia,

- HUMCIUCH 3aTpyAHCHHA WM JOIIYHICHBI OIINOKH B OIIPCACIICHUHA
HOHHTHﬁ, HCIIOJIB30BaHUH TCPMUHOJIOTHH, OIIMCaHHUH 3aKOHOB
THAPOMCXaHUKU, SIBJICHUH 1 IMponeCCOB, pCIICHUM 3a/1a4, UCITPABJICHHBIC
IMOCJIC HECKOJIBKUX HABOJAIIUX BOIIPOCOB;

- HCIIOJIHOC 3HAHHMC TCOPCTUYCCKOIO Marcpualia, 06yqa}01u1/n710;1 HC
MOJKCT IIPUMCHUTDb TCOPHIO B HOBOM CUTyalllH.

Onenka 2
(HEey1OBJIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE CO/IepKaHUe yueOHOTO MaTrepuana;

- oOHapy)XeHO HEe3HaHME WJIM HEMOHWMaHHe OoJblled WM Hauboee
Ba)XHOM yacTu yueOHOTro Marepuana;

- JOMYyILEHbl OMIMOKU B ONPENEIECHUU MOHATHH, MPH MCIOIb30BAHUU
TEPMUHOJIOTMH, B ONHMCAHUHM 3aKOHOB THUIPOMEXAHUKH, SBICHUH H
IIPOLIECCOB, PEIIEHUH 3a/]a4, KOTOPBIE HE HUCITPABIIEHbI IIOCJIE HECKOJIBKHUX
HaBOJSLIMX BOIPOCOB.
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4.1.2. OuenuBanue oT4era mo 1aboparopHoit pabore

Otuer mo naGopaTopHON paboTe HCHONb3YyeTCcs ISl OLEHKHM KayecTBa OCBOCHHS
o0OyJaromumcsi OCHOBHOM Mpo(ecCHOHAILHONW 00pa30BaTEIbHONW MPOTPAMMBI 10 OTACITHHBIM
TeMaM JUCLUILIUHBL

Conepxanne u (Gopma oT4eTa 1O JTA00OPATOPHBIM paboTaM MPUBOIUTCS B METOTUICCKHX
yKazaHusix K JiabopatopubiM pabotam (m. 3 ®OC). CoxepkaHue oT4eTa M KPUTEPUU OIICHKU

otyera (TabJ1.) JOBOASATCS 10 CBEJICHHsI 00yUYAIOIIKXCs B HAYale 3aHATHI.

JIBYDKEHHE JKUIKOCTH, paBHOMEPHOE U HEpaBHOMEPHOE, HAMIOPHOE U
6e3HarnopHoe? MPUBOIUTE IPUMEPHI.

Ne OrnieHOYHBIE CPEACTBA Kon u
TumnoBeie KOHTPOJBHBIC 3aJaHMs W (WJIM) WHBIE MaTEpHUAIIBI, HAaNMEHOBAaHUE
HEOOXOUMBIE ISl OLICHKW 3HAHWN, YMEHHM, HABBIKOB U (WJIHN) WHIAKATOpa
OTIBITA JESATENHHOCTH, XapaKTepU3YIOIMUX CHOPMUPOBAHHOCTD KOMITETEHIIUU
KOMIIETEHIIMH B MPOLECCE OCBOCHUS TUCIUIIINHBI

1 1. B yem 3akmiodaercst GU3NYECKUI CMBICT YpaBHEHUS WJI-1.0IK-1
Bepuyimu? Hcnione3yer ocHOBHBIE

2. Yro Takoe YCTaAaHOBUBHICECSA W HCYCTAHOBUBILCCCA SAKOME!

€CTECTBEHHOHAYYHBIX
JUCHUIUIUH JUIA pEHICHUSA
CTaH/IapPTHBIX 3a/1a4 B

3. Kaxoii moTox cunTaercs miaBHO N3MEHSIIOMMMCS? COOTBCTCTBHH C
HanpaBJICHHOCTH!
4, Uto Takoe HamoOpHAs M IMHE30METPUUECKAs JTUHUH, AMPABIICHHOCTRIO
” npo¢eCCHOHANTBEHOM
TUAPABIMYECKUH YKIOH? NeATeBHOCTH
5. Kakoit Bua »Hepruu (HAIoOp) 3aTpavymBacTcs Ha

MPEOAOJICHNE THUAPABIMYECKUX CONPOTHBIICHUN TMPH HAIOPHOM
JBIDKEHUH KUIKOCTH B TpyOax?

6. YkaxuTe  pa3MEpHOCTh  WICHOB  ypaBHEHHS
bepnaynnu.

1. UeM BBI3BIBAaETCSI HEPABHOMEPHOCThH PaCIpeeIeHHS
CKOpPOCTEH TI0 CEYEHUIO OTOKA M KaK OHA YYUTHIBAETCA?

8. Kaxkue cymiecTByloT orpaHWYeHHs I TPUMEHEHUS

ypaBHeHus: beprnymmm?

Otuer OIICHUBACTCA IO YCMOTPCHHUIO IPEIOAaBaATEIIA OHeHKOﬁ «OTIIMIHO», «XOpOIIO»,
«KYHOBJICTBOPHUTECIBHO», «HCYAOBJIICTBOPUTCIBHO» WU OI.[GHKOP'I «BadYTCHO», «HE 3a4TCHO».
OI_IeHKa Ba4YTCHO» CTaBUTCA 06y‘IaIOH_II/IMC$I, YPOBCHBb 3VH KOTOPBIX COOTBETCTBYCT KPUTCPUIM,
YCTAHOBJICHHBIM ISl MMOJIOKUTCIBHBIX OLICHOK («OTJ’II/I‘IHO», «XOpouIo», ((y,HOBJ'IeTBOpI/ITeJ'IBHO»).
OI_IeHKa 00BABIAETCSA o6yqa}omeMyc;1 HCTIOCPCACTBCHHO ITIOCJIC CAa4Yr OTYCTA.

Hlxana Kpurepun onenuBanmusi

- U3JIOXKCHHE MaTepHaa JJOTHYHO, TPAaMOTHO;
- CBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEH;

Ouerika 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYKICHHUS IPU OTBETE Ha
KOHTPOJIBHBIE BOTIPOCHI;

(oTaM4HO)
- YMEHUE OMKCHIBATh 3aKOHBI THAPOMEXAHHUKH, SBICHHS U MTPOIIECCHI;
- YMEHHE TIPOBOIUTH U OIICHUBATh PE3yIbTaThl H3MEPEHUIl;
- cI0COOHOCTh PeIIaTh 3aa4Hu.
- U3JI0’KEHHE MaTepuaa JOTHYHO, TPAMOTHO;

Ouenka 4 - cBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEN;

(xopor10) - OCO3HaHHOE MPHUMEHEHNE TEOPETUIECKIX 3HAHUM ISl OTMMCAHUS 3aKOHOB
THJIPOMEXaHUKH, SIBICHUH M TPOIIECCOB, PEUICHHs KOHKPETHBIX 3aJ1ad,
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MPOBEJICHNUS U OLICHUBAHMS PE3YJIBTATOB MU3MEPEHUMN, HO COJEpKAHUE U
dbopMa 0TBETa UMEIOT OT/ICIbHBIE HETOYHOCTH.

Orenka 3
(Y1OBIETBOPHUTEIIHHO)

- N3JI0’KEHHE MaTepualia HeIloJIHO, HEMOCIEA0BaTEeNIbHO,
- HCTOYHOCTH B OIPCACIICHHUU HOHﬂTHﬁ, B NPHUMCHCHUU 3HAHUHN pIn b
OIMMCaHHsd 3aKOHOB THUAPOMCXAaHUKH, SIBIICHUH H mpouecCoB, pCHICHUIA
KOHKPCTHBIX 3aJia4, IIPOBCACHUA N OLCHUBAHUSA PE3YJIbLTATOB I/ISMGpGHHﬁ,

- 3aTpyIHEHHS B 000CHOBAaHUH CBOMX CY)KJICHHIA;

- OoOHapyXuBaeTcs HEJOCTAaTOYHO TJIyOOKOE€ IOHUMAHUE H3YyYEHHOTO
Marepuaa.

Onenka 2
(HEYIOBIIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOMMBIX TEOPETUUCCKUX 3HAHHUI; TOMYIICHBI OIIMOKY B
OTIPEICJICHUH TIOHATUN U ONUCAHUM 3aKOHOB T'MJPOMEXAHUKH, SIBICHUN U
IPOLECCOB, MCKaXEH WX CMBICH, HE pEILIeHbl 3aJauyd, HE IPABHIBHO
OIICHUBAIOTCSI Pe3yJIbTaThl U3MEPEHUI;

- HE3HaHWE OCHOBHOIO MaTepuana y4eOHOH MporpaMMmbl, JOIIYCKAIOTCS
rpyOble OIIMOKH B M3JI0KEHUH.

Ml kana

Kpurtepun onennBanus

OlLIeHKa «3a4TEHO»

- U3JI0’KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cB0OOJHOE BIIaJIEHNE TEPMHUHOJIOTHUEH;

- YMEHHE BBICKa3bIBaTh U 0OOCHOBATh CBOW CYXKJICHHS MPH OTBETE HA
KOHTPOJILHBIC BOTIPOCHI;

- YMEHHE OTIMCHIBATH 3aKOHBI THPOMEXaHHUKH, SIBJICHUS U TIPOIICCCHI;

- YMEHHE MTPOBOJUTH U OI[CHUBATh PE3YIbTaThl U3MEPEHUII;

- CHOCOOHOCTBH peliaTh MH)KEHEpHbIE 3aJayd (JOIyCKaeTCsl Haluuue
MaJIO3HAYUTENIbHBIX OIIMOOK WJIM HEJOCTATOYHO IOJHOE PAaCKpPHITHE
COJIep’)KaHHWE BOMpOCAa WM TMOTPEUIHOCTh  HENPUHIUIHAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OHCHKa «HE 3a4YTCHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHWH; JIOMYIICHBI
OLIUOKH B OTIPEICIICHUH TIOHSTHIA M ONTCAHUN 3aKOHOB THIPOMEXaHUKH,
SIBJICHUW W TIPOIECCOB, UCKAXKEH MX CMBICI, HE PEIICHBI 3a/la4d, HE
NPaBUJIHHO OIEHUBAIOTCS PE3YJIbTAThl H3MEPEHHUIA,

- HE3HAHWE OCHOBHOTO MaTepuaia y4eOHOM IPOrpaMMBbl, TOITYCKAKOTCS
rpyObIe OITUOKHU B U3JIOKEHHUH.

4.1.3. TectupoBanue

TectupoBanue UCHONb3yeTCs A OLEHKH KayecTBa OCBOCHHUS OOYYarOLUIMMCS OCHOBHOM
npogeccuoHalbHOW 00pa30BaTENIbHONW IMPOrpaMMbl IO OTIEJNBbHBIM TeMaM WM pasjieliam
mucuuIuiiHel.  TecT mpencraBiaseT co0OM  KOMIUIEKC —CTaHIAPTU3UPOBAHHBIX — 3a/laHUM,
MO3BOJIIOIIMK  YIPOCTUTh TPOLEAYPY HW3MEpPEHUs 3HAaHUH M yMeHHi oOydaromuxcs.
OOyuaromuMcsi BBIJIAIOTCS TECTOBBIE 33/aHUSl ¢ (OPMYIHUPOBKONH BONPOCOB U IMpPEIOKEHUEM
BbIOpATh OJIMH NMPABHIbHBIN OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne OneHOYHbIE CpeACTBa Kon n HaumeHnoBanue
TunoBble KOHTPOJbHBIC 3aaHUs W (WIIM) WHBIE MaTEpUAbI, MHJUKaTOpa
HE0OXO0IUMBIE ISl OIICHKU 3HAHWUW, YMEHUN, HABBIKOB U (UJTHN) KOMIICTCHIINH
OTIBITA JICATENHHOCTH, XapaKTePU3YIOMUX CPOPMUPOBAHHOCTD
KOMIETEHIIUH B IPOLIECCE OCBOEHUS JUCIUTIIINHBI

1 1. Ilpu nBMKEHUH peanbHON KUIKOCTH OI TPYyOOIPOBOLY NJ-1.0I1K-1
MOCTOSTHHOTO IMAMETpPa, KAKUE €€ MapaMeTpbl H3MEHSTCS?
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e CckopocTh V.

e - nasjenue P.

® - CKOPOCTh U JaBJICHHE.

2. Kak u3MeHHUTCs aBlIeHUE BOJBI MTEpe KPAaHOM, €CTU €ro
OTKpPBITH?

L - HC U3BMCHUTCA.
® - YMEHBIINTCS.
° - YBCIIMYUTCA.
3. YkaxuTe, B Kakux ciaydasx 0osee 0e30macHO UCIBITATh
TUAPABIMYCCKUI 00BEKT BOJIOW MJIM BO3YyXOM IPH OJHOM U TOM
XKe IaBIICHUH.
e  BOJOIA.
®  BO3IYXOM.
e  0Oe3pa3auyHoO.
4. YxaxuTe, KaKk TUAPABINICCKHUE TOTEPU 3aBUCAT OT CpeIHEi
CKOPOCTH MOTOKA MPH JIAMUHAPHOM PEKUME JIBHIKCHHUSL.
* TPONOPUHOHATBbHBI CKOPOCTH 10 JIUHEITHOMY 3aKOHY.
e  00paTHO NPOMOPITOHAIBEHBI CKOPOCTH.
° IponopuroOHaIbHbI CKOPOCTH 110 KBAAPAaTUYHOMY 3aKOHY.
S.YKa)KI/ITe, KaKu€ BUJbI TUAPABINYCCKUX IMMOTEPh YYUTBIBAOTCA
[IPH pacueTe KOPOTKUX TPYOOIIPOBOIOB.
® TOJIBKO MCCTHBIC.
® TOJBKO JIMHEWHbIE
e JIMHeliHbIe U MeCTHBIE.
6.Ywucio Peiinonsaca Re = 1000. Tuamerp TpyObl yBean4eH B 3
pa3za, mpu ckopoctr V = const. Kakol yCTaHOBHTCS PEKHM
JIBYOKEHUA?

®  yCTOYMBBINA TypOyJIeHTHBIIA.

®  YCTONYMBBIN JJAMUHAPHBIM.
7. YKaxuTe, I0 KaKOMY 3aKOHY ITPOMCXOANT pacIpeieneHne
CKOpOCTEH TI0 CEUEHUIO B KPYTIIOH TpyOe MpH JIJAMHHAPHOM
pexuMme.

* MapadoJMYEeCKHid.

e JorapuMHUYECKHUH.

e JIMHEHHBIN.
8. Uem oObscHsETCS OBICTPOIEHCTBHE BRIXOJHOT'O 3BEHA
00BEMHOTO THAPABINIECKOTO TTPUBOIA?

®  BS3KOCTHIO pabovell KHUIAKOCTH.
e CKHMAaeMOCThIO.
® TEMIIEPaTYPHBIM PaCIIHPEHHUEM.
9. Ha moBepXHOCTH KUAKOCTH B COCYZE JaBICHNUE YBETUICHO.
Kaxk nepenaercst 310 yBenuyeHne JaBIeHUS TOYKAM, HAXOIAIIAMCS
Ha Pa3HBIX YPOBHIX?
e  UYeM HIDKE PacIojioKeHa TOUKa, TeM OOJIbIIIEe YBETUIHUTCS B HEH
JIaBJICHUE 110 CPABHEHUIO C ITePBOHAYABEHBIM.
®  UYeM HIDKE TOYKA, TEM MEHBIIE YBEIIMYUTCS JaBJICHHUE.
® [aBJIeHHE B PA3THYHBIX TOUKAX H3MEHHUTCS HA OIHHAKOBYIO
BeJIMYHHY.
10.Kak u3aMeHSIOTCS MOTEPH HAIOpa MO JUIMHE ITOTOKA B
3aBUCHMOCTHU OT CPEIHEH CKOPOCTH L MPHU TYpOYJISHTHOM PEXKHUME
JBMKCHUS KUIKOCTU?

Ucnoub3yer
OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX
JUCHUIIJIUH JJI51
peenus
CTaHJAPTHLBIX 3a/1a4 B
COOTBETCTBUU C
HAIPaBJICHHOCTHIO
npodecCuoOHAIBHOM
JIESITCIIBHOCTH
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e  mpomopuHoHaIbHO L0

*  NPOMOPIHOHATBHO L2

e nponopuuonaabHo v>0

[lo pe3ymbraTam Tecta OOydaroImeMycsi BBICTABIISECTCS OLEHKA «OTIMYHO», «XOPOIIO»,
«KYHAOBJICTBOPHUTCIIBHO» WJIN «HCYAOBJIICTBOPUTCIILHO.

Kpurepun onenuBanust otBeta (Tabdi.) JOBOJATCS IO CBEJIEHHUS 00Yy4aromMXcs 10 Hayana
TeCTUPOBaHusA. Pe3ynbpTar TecTupoBaHus 00BABISIETCS 00y4JalomeMycsl HETOCPEACTBEHHO TI0CIIe
€ro cauu.

Mhcaaa (% npas ALY oTBETOD
Orenka 5 (OTIUYHO) 80-100
Orenka 4 (xoporro) 70-79
Orenka 3 (ynoBIE€TBOPHUTEIHHO) 50-69
Orenka 2 (HEyIOBIETBOPHUTEIHHO) menee 50

TecToBbIe 3aaHUsA, UCIOJIB3YIOLIMECS JUIS OLEHKH KayeCTBAa JIUCLHUILIMHBI C ITOMOIIBIO
nHpopmalnoHHbIX TexHojoruii, npusBeaeHsl B PIIJ[: «10. WHdopmannoHHbBIE TEXHOJIOTHH,
UCIOJb3yeMble MPH OCYHIECTBICHHHM 00pa3oBaTENbHOIO Ipoliecca M0 AUCLHUILIMHE, BKIOUas
IepeyeHb MpoTrpaMMHOrO oOecredeHuss W HH(MOPMAIMOHHBIX CIPABOYHBIX CHCTEM» -

MyTestX10.2.

4.2. IIpoueaypsbl M OLIEHOUYHBbIE CPeCTBA JJIsl IPOBEACHUS MMPOMEKYTOYHOM
aTTrecTanuu

4.2.1. 3auer
3adeT He MPEAYCMOTPEH YICOHBIM IJIAHOM.

4.2.2. DK3aMeH

Dk3ameH sBisiercs (GOpMOIl OIIGHKM KauyecTBa OCBOCHHS OOYdYarolMMCS OCHOBHOM
npodeccroHalbHOI 00pa30BaTeNbHON MporpamMMbl 1Mo pazzienaM TUCHUILIUHEL [lo pe3ynbTaTam
9K3aMeHa 00Yy4aroIIeMycsl BHICTABIICTCS OLIEHKA «OTIIMYHO», «XOPOIIOY», «yIOBICTBOPUTEIHHOY
WIH «HEYIOBIETBOPUTEIHHOY.

DK3aMeH I10 JAUCHUIITIMHE IIPOBOAUTCA B COOTBCTCTBHUH C PACIIMCAHUCM HpOMeXCYTOQHOﬁ
arTeCTallui, B KOTOPOM YKa3bIBACTCA BpEMs Cro IIPOBCACHHA, HOMCD ayAUTOPUU, MCCTO
IMPOBCACHUA KOHCYJIbTAallUU. YTBep)K)IeHHOG pacCliuCaHuC pasMeIacTCsa Ha I/IH(i)OpMaI_II/IOHHBIX
CTCHAAX, a TAKXKC Ha O(l)I/II_[I/IaJ'IBHOM caiite yHI/IBepCI/ITeTa.

ypOBeHL Tpe60BaHHfI JJIA HpOMC)KWO‘IHOfI aTTeCTallun 06yt1a}oumxc;1 YCTAaHABJIUBACTCA
pa6oqel71 nporpaMMoﬁ JUCHUIINIIMHBI W AOBOAUTCA 10 CBCACHUA 06y11a10m14xc51 B Hayalic
ceMeCTpa.

OK3aMeHBI MNPUHUMAIOTCA, KaK IPaBUJIO, JICKTOpaMH. C pa3pclicHud 3aBCAYIOLICTO
Ka(pe;[poﬁ Ha 3K3aMCHC MOKCT MPUCYTCTBOBATH NPCIIOAaBaATCIIb Ka(be,[[pbl, HpI/IBJ'IC‘{CHHHﬁ JJIA
noMmomuy B IPUCME SK3aMCHA. B CJIydqa€ OTCYTCTBHA BCAYHICTO MNPCHIOAaBaTCIId 3K3aMCH
IMPUHUMACTCA IPCIOAaBaTCIICM, HA3HAYCHHBIM PACIIOPAKCHUCM 3aBCAYIOIICTO Ka(l)CHPOIZ.
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[IpucyrcTBHEe Ha dK3aMeHE MpernojaaBatesiell ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropspKeHHus. PeKTopa, MPOPEKTopa Mo yd4eOHOM M BOCIIMTATENIHHON paboTe MIIM 3aMECTHTEIS
mupekTopa MHcTuTyTa 1o yueOHoi paboTe He JOMyCKaeTCs.

Jns mpoBeAeHUs HK3aMEHa BEAYyIIMH TMperojaBaTelb HaKaHyHE  IOJy4YaeT B
CeKpeTapuare JMpeKTopaTa 3a4eTHO-IK3aMEHAllMOHHYI0 BEIOMOCTh, KOTOpas BO3BpalllaeTcs B
CeKpeTapuaT TOocCJe OKOHYAHWS MEPONpPHUATHS B JIeHb MPOBEACHUS SK3aMEHAa WIH YTPOM
CJIEYIOILETrO JTHS.

DK3aMeHBI MPOBOATCA MO OWjeTaM B yCTHOM WJIHM INHCBMEHHOM BHJE, JIMOO B BHJE
TECTHPOBAHHA. OK3aMEHAI[MOHHBIE OWJIETHI COCTABJISIOTCS IO YCTAHOBIEHHOW ¢opme B
COOTBETCTBHHU C YTBEPKACHHBIMH Kadeapoil IK3aMEHAIIMOHHBIMU BOIIPOCAMH M YTBEPKIAAOTCS
3aBeyroIIUM Kadeapoii exxeroaHo. B ouiere coaepKuTces 2 TEOPETHISCKUX BOTIPOCA U 3a/1a4a.

DK3aMeHaTOpy MPEJOCTABIISIETCS MPABO 3a/1aBaTh BOMPOCHI CBEPX OMIIETA, a TAKKE IIOMUMO
TEOPETHYECKUX BOMPOCOB JaBaTh JJIsl PEIICHUS 33Ja4d U MPUMEPBI, HE BBIXOJALIME 32 PaMKH
MPOMJEHHOrO0 MaTepuasa Mo u3y4aeMou JTUCIUILIMHE.

3HaHMS, YMEHMS W HaBBIKM OOYyYalOIIMXCS OIPEAESIOTCS OIEHKAMHU «OTJIMYHOY,
«XOpOULIO», «yIOBJIETBOPUTEIBHO», «HEYIOBICTBOPUTEIbHO» M BBICTABISIOTCS B 3a4E€THO-
9K3aMEHALlMOHHYIO BEIOMOCTh 00Y4aIOLIErocs B ICHb YK3aMeHa.

[Ipyn mpoBegeHMM YCTHOTO 3K3aM€Ha B ayJUTOPUU HE JIOJDKHO HAaxXOTUThCs Oosee 6
oOyyaromuxcs Ha OJHOTO IIPEeNoiaBaTels.

[Ipu mpoBeneHNN YCTHOTO AK3aMeHa OOYJArOIINIICS BRIOMPAET IK3aMEHAIMOHHBIA OUJIET B
CITyJaifHOM TIOPSAKE, 3aTeM Ha3bIBaeT (DaMHIINIO, UMsI, OTYECTBO U HOMEP SK3aMEHAIIMOHHOTO
ounera.

Bo Bpems sk3amena oOydaroluecsi MOTYT TOJIb30BaThCsA C pa3pelieHus dK3ameHaTropa
MPOrpaMMON JAUCIUIUIMHBI, CIPABOYHON M HOPMATUBHOMW JIMTEPATYpOH, APYTUMH TIOCOOUSIMHU U
TEXHUYECKUMU CPEJICTBAMHU.

Bpewmst moAroTOBKM OTBETa MPH cAadye SK3aMeHa B YCTHOW (hopMe OJDKHO COCTaBIISITh HE
MeHee 40 MUHYT (TI0 JKeJTaHUI0 00YJarOIIEroCsi OTBET MOXKET OBITh J1I0CPOYHBIM). Bpems oTBeTa —
He Oosiee 15 MHUHYT.

OOyyaromuiics, UCTIBITHIBAOLINI 3aTPYyAHEHUS NIPH TOJTOTOBKE K OTBETY IO BRIOPAHHOMY
UM OMJIeTy, UMEET MPaBo Ha BEIOOP BTOPOro OMiIeTa ¢ COOTBETCTBYIOLIUM MPOJIEHUEM BPEMEHHU
Ha NOJAroToBKy. IIpy OKOHYAaTENbHOM OILICHMBAHWMU OTBETA OIICHKA CHIKAETCS HAa OJUH Oall.
Brigaua Tpetsero 6uniera He pa3zperaeTcs.

Econ 06yqa10mm71051 SABUJICSA Ha 3K3aMCH, U, B3sB 6I/IJ'IGT, OTKa3aJjiICad OT IPOXOXKIACHHA
arrectallui B CBA3U C HCIOATOTOBJIICHHOCTBIO, TO B BCAOMOCTHU €MY BBICTABJIICTCA OLCHKA
CHCYHOBJICTBOPHUTCIIBHOY.

HapymeHHe JUCHUIIIIMHBI, CIIMCBIBAHUEC, UCIIOJIb30BAHUC O6y‘IaIOH_II/IMI/IC$I HCPA3pCIICHHBIX
MEYAaTHBIX U PYKOIIMCHBIX MATCPHUAJIOB, MOOMIIBHBIX Teﬂe(l)OHOB, KOMMYHUKATOPOB, IJIaHIICTHBIX
KOMIIBXOTCPOB, HOYT6YKOB U Jpyrux BUIOB JIMIHOM KOMMYHHKaHHOHHOﬁ n KOMHLIOTepHOﬁ
TCXHUKH BO BpPEMA aTTCCTAIMOHHBIX UCHBITAaHUN 3aIIpCIICHO. B CJIydyac HapyLICHHSA 3TOTO
Tpe6OBaHI/I$I npenoaaBaTeib 00s13aH YAAJIUTh 06yqaromerocsl U3 ayJUTOPHUU U IIPOCTABUTH €EMY B
BCAOMOCTH OLICHKY «HCYAOBJICTBOPUTCIILHO).

BricTaBieHue OICHOK, IIOJYYCHHBIX IIpU TIIOABCACHUHN PE3YJIbTATOB HpOMe)KYTOqHOﬁ
arTeCTallu, B 3a4YC€THO-3K3aMCHAIIMOHHYKO BCIAOMOCTb HPOBOJUTCA B MPUCYTCTBUH CaMOT'O
o6yqa10meroc;1. HpCHOI[aBaTCJII/I HECYT NEPCOHAIIbHYIO OTBCTCTBCHHOCTDh 3@ CBOCBPEMCHHOCTH U
TOYHOCTh BHECEHHS 3aIlluceil o pe3yiibTaTax HpOMeX(YTOqHOﬁ arrecraiunm B 3a4YCTHO-
9K3aMCHAallTUOHHYIO BEIOMOCTD.

HesBka Ha sK3aME€H OTMEYaeTcCs B 3a4€THO-’K3aMEHAIIMOHHOM BEIOMOCTH CIOBAMHU «HE
SABHIICS.
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Jnst oOydaromuxcsi, KOTOpble HE CMOTJIHM CJaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH,
YHHUBEpPCUTET yCTaHABIMBAET I[E€PUOJ JIMKBUAALMU 3aJ0JDKEHHOCTH. B  3roT mnepuon
MpenoAaBaTeN, IPUHUMABIINE YK3aMeH, JOJDKHBI YCTAHOBUTH HE MEHEE 2-X JHEH, KOrja OHU
OyayT mpUHUMATh 3a10JDKeHHOCTH. H(bOpMaIns 0 TUKBUAAIMHU 33I0JDKEHHOCTH OTMEYAeTCs B
9K3aMEHALMOHHOM JIUCTE.

O6y‘-IaIOHH/IMC$[, IMMOKa3aBIIMM OTJIMYHBIC U XOPOIIHE 3HAHUSA B TCUHCHUC CCMECTPA B XO1€
IMOCTOSIHHOI'O TCKYLICIO KOHTPOJIA YCIIEBACMOCTU, MOXKET OBITH IMPOCTAaBJICHA 3K3aMCHAIIMOHHAA
OIICHKa 10CPOYHO, T.C. 0e3 caadyur 9K3aMCHa. OLIGHKa BBICTABJISICTCSA B BKSaMeHaHI/IOHHHﬁ JIUCT UJIN
B 3a4CTHO-2K3aMCHAIlTUOHHYIO BEAOMOCTb.

I/IHBaJII/II[I)I " JiMia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbA MOI'YT C1aBATh 5K3aMCHbI
B MEKCECCHOHHBIMN nepuoa B CpPOKH, YCTAHOBJICHHBIC WHAWBUAYAJIbHBIM y‘I€6HI>IM IIJIAHOM.
I/IHBEU'[I/I)IBI " Jinga ¢ OrpaHUYCHHBIMU BO3SMOXKHOCTAMU 3J0POBbS, UMCIOIIWEC HAPYIICHWA OIIOPHO-
ABUTaTCJIBHOTO arlmnapara, AOIMYCKAIOTCA Ha aTTCCTAMOHHBIC HUCHBITAHHMA B COIPOBOXKIACHUH
ACCUCTCHTOB-CONPOBOKAAIOIITNX.

IIpouenypa nmpoBeeHNs TPOMEKYTOYHON aTTECTALMK AJIs OCOOBIX CIy4aeB M3JI0KEHA B
«ITonoxeHnM 0 TeKyIEM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXYTOYHOM aTTeCTallMi 00Yy4aromIuXCst
o OIIOII 6akanaBpuara, cnennanutera u Maructparypb» ®I'BOY BO 10xHo-Ypanbckuiit [AY

Ne O1IeHOYHBIE CPE/ICTBA Konx n rammeHOBaHME
TunoBble KOHTpOJBHBIE 33JaHUA U (WJIM) MHBIE MaTepHabl, WHJIMKATOpa
HE0OXO0IMMBbIE JJIsl OLIEHKU 3HAHHWM, YMEHH, HaBBIKOB U (MJIH) KOMIIETEHIIUU
OTIbITA JEATEIBHOCTH, XapaKTepU3YIOUUX cHOPMUPOBAHHOCTD
KOMIIETEHIIUI B IIPOLIECCE OCBOCHUS AUCIUTIIIUHBI

1 |1 I'mpapaBnuka kak Hayka. Mcmonp3oBaHWE 3aKOHOB N-1.0TIK-1
TUAPABIMKA B MAIIMHOCTPOCHUM M CEIbCKOXO3AHMCTBEHHOM Hcnonbp3yer
IIPOU3BOJICTBE. OCHOBHBIE 3aKOHBI
2. [I10THOCTD M yZIEeNbHBIN BEC )KUIKOCTH. €CTECTBEHHOHAY4YHBIX
3. CxuMmaeMOCTh M TEMIEpaTypHOE  pacIIUpEHHE JUCLUIUINH JJIs
KUIKOCTH. peleHus
4. Bsi3kocTs xuIKOCTEM. CTaHJapTHBIX 3a/1a4 B
S. Cunbl, JEUCTBYIOIINE B )KUIKOCTH. COOTBETCTBUHU C
6. I'mppocraruka. CpoiicTBa TUAPOCTaTUYECKOIO | HANpPaBIECHHOCTBHIO
JIABJICHHUS. npogeccuoHaIbHON
7. Huddepenunanbuble ypaBHEHUs paBHOBECHS JESTEIIBHOCTH
KUIKOCTH.

8. OcHOBHOE ypaBHEHHUE THIPOCTATUKH.

9. [Ipe30MeTpHUUeCcCKnii U THAPOCTATUUECKUN HATIOPBI.

10.  Ompenenenue  cwibl  JaBICHMST  Ha  IUIOCKHE
IIOBEPXHOCTH.

11.  Ompenenenue cuibl JaBJIE€HUS Ha KPHUBOJIMHEIHbBIE
MTOBEPXHOCTH.

12. 3akoH Apxumena. [TnaBanue ten.

13.  T'mapocraTHyeckue MalllMHbl U MEXaHU3MBI.

14.  OcHoOBHbIE TOHATHUS THPOJAUHAMUKH.

15. YpaBHeHHe Hepa3pbIBHOCTH.

16. YpaBHeHue bepHymnu s CTPYHMKH — MIACAIBHOU
KUIKOCTH.

17. YpaBHeHue bepHymm U1 CTPYWKH  PEaIbHOU
xuakocTH. I'paduk ypaBHeHus bepHym.

18.  YpaBuenue bepHyiau A MOTOKA pealbHOM KUIKOCTH.
I'padux ypaBHeHus: bepnymnu.
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19.  OcHoBHOE ypaBHEHHE PAaBHOMEPHOTO JIBM)KECHUSI.

20.  TI'mapaBamueckue notepu. POPMyIbl UIS OTPEACICHUS
THJIPABIUYECKUX MTOTEPD.

21. I'mppaBinnueckoe MOJIEIUPOBAHUE. Kpurepnii
Herorona.

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

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

26.  I'padux Huxypanze.

27.  Krnaccudukamms TpyoorpoBo1oB. Moayib pacxoja.
28.  T'mapaBiudeckuie XapaKTEPUCTHKU TPYOOIIPOBOIOB.

29. Pacuer [UmMHHBIX TpYOONpPOBOAOB (TPOCTBIX U
CIIOXKHBIX).

30.  Pacuer KOpOTKHX TPyOOTIPOBOJIOB.

31.  PaBHOMEpHBIil IMyTe€BOI pacxo/.

32.  I'mapaBnmueckwii ynap B TpyOax.

33.  Hcreyenme S>KMAKOCTEH dYepe3 Majoe OTBEPCTHE B
TOHKOM CTEHKE.
34.  VcreueHHe XUIKOCTH Yepe3 HACAKH.

35. Hacocel. O6sacTs IpUMEHEHHUST HACOCOB.

35. Hanop, pa3BuBaemeiii HacocoM. MomHocTh, KITJ]
HAacOCOB.

36.  OcHOBHOE ypaBHEHHE IIEHTPOOEKHOTO HAcoca.

37. [Tomawa 1eHTpoOEkKHOTO Hacoca. TeopeTuyeckas
XapaKTepHUCTHKA.

38.  DHepreruueckas W YHHBEpPCAJIbHAS XapaKTECPUCTHKU
IIEHTPOOEIKHBIX HACOCOB.

39. Ilpomecc BcachiBaHHsS W SBIICHHC KaBUTALUH B
EeHTPOOSKHOM Hacoce.

40.  3aKkoH MPOMOPIHUOHATBHOCTH IIEHTPOOESIKHBIX HACOCOB.

41. PaboTa 11eHTpoOeXkHOr0 Hacoca Ha CEeTh.

42.  CosMecTHas paboTa IEHTPOOEIKHOTO Hacoca.

43.  PerymupoBanmue paboThl IIEHTPOOSKHOTO HACOCA.

44.  Hacocsl TpeHusi. BuxpeBbie HaCOCHI.

45.  CrpyitHble HaCOCHl. DPIUDTHI.

46.  OO6wbemuble Hacochl. [lopiiHeBbIe HACOCHI.

47.  PoTopHBIE HACOCHI.

48. I'uapaBnuueckmii mpusoa. Knaccudukarusi.

49.  OO6weMmubIi ruaponpuBo. JIOCTOMHCTBA U HETOCTATKH.
50.  TpeboBanus k pabouell )KUAKOCTH THApOIepeay.

51.  OObemHbIe TUApOIIepENaYn BO3BpPAaTHO-
MOCTYNATENFHOTO JABHKECHUS.

52.  OObemHBIE THAPOTIEPEAAYN BPALIATEIILHOTO JABIKEHUS.

53.  PerynupoBanue ckopoctu rujponepenad. OO6beMHOe
peryaupoBaHHe.

54.  JlpoccenbHOE peryanupoBaHUe CKOPOCTH FHApOIepeaay.
55.  Craensmuii TMIPOTIPUBO/IL.

56.  CenbckoxossiicTBeHHOe BojocHaOxeHue. CucTeMbl
BOJIOCHA0)KEHUSI.
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57.  TpeboBanus, IPEABSBIISIEMBIE K KAu4eCTBY
X035 CTBEHHO-IIUTHEBOM BOJIEI.

58.  VmyumieHue KauecTBa MUTHEBON BOJIBI.

59.  BopocHa0xeHue U3 MOBEPXHOCTHBIX HICTOUHUKOB.

60. BopmocHabGxeHue U3 MOI3EMHBIX HCTOYHHKOB.

61. I'mapaBiamuecKuil pacyeT BOAOIPOBOIHBIX CETEH.

62.  Boponamopusie 6anran. OnpeneneHne eMKOCTH Oaka.
63.  DkcIuTyaTarus CHCTEM BOJOCHA0XKCHUS.

64.  OcHOBBHI KaHAJIM3aLUH. Pacuer YIIOBUTEIIA
HE(PTETPOTYKTOB.

[Ilkana ¥ KpUTEPHH OLIEHUBAHUS OTBETA O0YYaIONIErocsi IPECTABIECHbI B TA0IHIIE

M kana Kputepun onennBanus
BCECTOPOHHEE, CHUCTEMATHYeCKOe M TJyOOKOe 3HaHHME NPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHUTEIBHOM JIMTEpaTypHl,
(0oTAM4HO) PEKOMEHJ0BAHHON MPOrpaMMOM JUCUUIUIMHBI, MPaBUJIBHOE pEIlIEeHUE
3a/1a4H.
MOJIHOE 3HAHHWE TMPOTPaMMHOIO MaTepuana, YCBOGHHME OCHOBHOM
Ouenka 4 JIATEPATYPHI, PEKOMEHIOBAHHOM B porpamme, HaIn4une
(xoporro) MaJIO3HAYUTEIBHBIX OIMMOOK B pENICHWH 3a/layd, WJIM HEIO0CTATOYHO
MIOJIHOE PACKPBITHE COJIEp’KaHKe BOTIpoOca.
Ouetika 3 3HaHHME OCHOBHOT'O MPOrPaMMHOTO MaTepuana B MUHUMaJIbHOM OO0beMme,
MOTPEIIHOCTH HEMPUHIMIHAIBHOTO XapaKTepa B OTBETE Ha 3K3aMEHE U B
(YIOBIETBOPHUTEIIHHO)
pelIeHNN 3a/1a4H.
Onenka 2 npoGesnbl B 3HAHHUAX  OCHOBHOTO  IPOTPaMMHOTO  MaTepuaa,

(HEYTOBJIETBOPHUTEIIHHO)

IMPUHIUITNAJIBHBIC OIINOKHU IIpH OTBETC HA BOIIPOCHI U B PCHICHUH 3a1a4YU.
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JUCT PETUCTPAIIMA U3SMEHEHHA

Howmep
3MEHe-
HUsA

Howmepa nmucroB

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-
HBIX

OcHOBaHMUE I BHECEHUS N3MEHEHUI

IHonnuce

Pacimgposka
HOAINCU

Jara
BHECEHHUS
NU3MCHCHUA
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