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AHHOTALINA

padoueii nporpammbl yueOHoi aucuuminabl 51.0.27 «I'TAPABJINKA» nis
NMOATrOTOBKH 0AKAJABPOB M0 HANPAaBJIeHUI0 MOATOTOBKH 35.03.06 «ArponHaxe-

Hepus», HAaNpaBJeHHOCTH «AHTelNIeKTya/IbHbIe MAIMHBI 1 000PYJ10BaAHUE B
AIIK»

Heablo ocBoeHust AUCHUMILIMHABI L{enbr0 ocBoeHus nuciumiuHel «l 'uapasnu-
Ka» sBisieTcss (popmMupoBaHHe y 00y4arolUXCs KOMIETEHIMH, 00ecrneurnBaronnx
CIIOCOOHOCTh K PEIIEHUI0 MPOU3BOJCTBEHHO-TEXHOJIOITMYECKUX 3aJad mpodeccuo-
HaJIbHOW NIeSITEIbHOCTH, @ UMEHHO: CIIOCOOHOCTh ONpENENsATh KPYr 3ajad B paMKax
MOCTABJIICHHON 1EIN W BBIOMpaTh ONTUMAJIbHBIE CIOCOOBI UX pEUICHUs, UCXOAS U3
JNENCTBYIOIINX MTPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB M OrPaHUYEHUI; pelIaTh TH-
MOBBIE 3aJa4l MPO(PEeCCHOHATBLHOMN JesATETbHOCTH Ha OCHOBE 3HAHMM OCHOBHBIX 3a-
KOHOB MaT€MaTHYECKUX M E€CTECTBEHHBIX HAayK C MPUMEHEHHWEM HH(POPMALUMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUA; Y4aCTBOBATH B IPOBEICHUU IKCIIEPUMEHTATIbHBIX
UCCJIEeI0BaHMI B PO eCcCUOHANBHON NeATeTbHOCTH.

MecTo AucHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKJIIOYEHa B 00s3a-
TEJIBbHYI0 YacTh Y4eOHOTO IUIaHa MO HampamieHuo moAroToBku 35.03.06 «ArpouH-
KEHepus», NUKI bl., nuciunianHa ocBauBaeTcs B 5 cemecTpe.

TpedoBaHusi K pe3yabTaTaM OCBOCHHA JMCHUIIMHBI: B pE3yJIbTATE OCBOE-
HUSL TUCUMIUIMHBL popmupyrotcs cieaywoomue komrnereHuun: YK-2 (YVK-2.1; VK-
2.3), OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3), OIIK-5 (OIIK-5.1; OIIK-5.2)

Kparkoe comepxkanme  aucuumuimebl:  ['mapocratuka.  CocTosiHUA
aOCOJIOTHOTO M OTHOCHTEJIBHOTO PaBHOBECUS JKMIKOCTH. ['mapocrtarnueckoe
JaBJeHUE W €ro CBOMCTBa. AOCOJIIOTHOE M M30BITOYHOE AaBieHue, BakyyMm. Cuiia
JABJICHUS KUJKOCTH HA IUIOCKUE M KPUBOJIMHENHBIE MIOBEPXHOCTU. [ HaApoIMHAMUKA.
YpaBaenue bepHyIUH sl HOTOKA UACATBHOW U pealbHOMN KUIAKOCTH. Dusnueckui
CMBICII U rpaduyeckas UHTepnperauus ypaBHeHus bepnymnmu. Pexxumbl qBUXKEHUS
xunkoctu. [lorepu Hanopa no anuHe. MectHble notepu Hanopa. VMcreuenue uepes
MaJlble OTBEPCTHSI B TOHKOM CTEHKE M HACaJAKW INPU IOCTOSHHOM HAalope.
['unpaBnuueckudt  ymap B HamopHoMm  TpybOompoBoje.  Knaccudukanus
TpyOonpoBoaoB. Ha3Hauenue, kinaccudukanvs rupaBInYecKUX MAIIWH U 00JacTh
npumeHeHus. [lapamerpsl, xapakTepu3yiolmue padoTy HACOCOB: Mojaya, Harop,
MOIIHOCTh, Kij. JIunamuyeckue Hacocel. OObemHble Hacochl. Cucrema
BOJIOCHA0XEHUSI, OCHOBHBIE 3JeMEHThl. HOpMBI U pEXHUMBI BOJOMOTPEOJICHHUS.
Hanopno-perynupytouiue coopyxeHusi. TpeOoBaHuUsl, NPEeabABIIEMble K KaueCTBY
BOJIbI.

Oo6mas TpyaoeMkocTh AUCHMILIMHBI: 108 yacor/3 3au. ef.

IIpoMe:KyTOUHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

[enbto ocBoeHus AMCHUILIMHBI «['HapaBinuka» sBiseTcs (GopmMupoBaHue y
oOy4Jaromuxcs KOMIETEHIUH, 00ecieunBaloOIUX CIIOCOOHOCTh K PEUICHUIO0 TPOU3-
BOJICTBEHHO-TEXHOJIOTHUECKUX 3a/1a4d Mpo¢ecCUuOHANbHON JIEATeTbHOCTH, & UMEHHO:
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CIIOCOOHOCTB OIPENETATh KPYT 3a/1ad B paMKax MOCTAaBICHHOW 1IeTTH U BEIOMpATh OII-
TUMaJbHBIC CIOCOOBI WX PEIICHHUS, WCXOJS W3 ACHCTBYIOIIMX IPaBOBBIX HOPM,
UMEIOIINUXCSI PECYPCOB M OTPAaHWYCHHWH; pPeIlaTh THUITOBBIC 3aa4ydl MPOQeCCHOHATh-
HOM JICSITEIIBHOCTH HAa OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTe-
CTBEHHBIX HAayK C MPUMEHCHHEM HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIO-
T'Mi; y9aCTBOBaTh B MIPOBEJICHUH SKCIICPUMEHTAIBHBIX UCCIICIOBAHUMA B MPOQECCHO-
HaJIBHOU JIEATEILHOCTH C MCIOJIb30BAHHNEM COBPEMEHHBIX ITU(PPOBBIX HHCTPYMEHTOB
(Google Jamboard,Miro, Kahoot) u nporpammusix npoayktoB Excel, Word, Power
Point, Pictochart u np.

Hcnonp3oBanue MUQPPOBBIX TEXHOJOTHHA MOBBICHT 3(()EKTUBHOCTH 00pa3oBa-
TEBHOTO TPOIIecca, BCISACTBUE YIPOIIEHUS OPraHU3allMOHHBIX 3a]a4, 4TO MO3BO-
JSET YBEIMYUTH 00BEM 00pa30BaTEIbHOIO KOHTEHTA, OTPa00TaTh pealbHBIC HaBBIKH
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Mpomecce

Huctummna «['mapasinvkay oTHOCUTCS K o0si3aTenbHON yactu bioka 1 «/luc-
IUTTAHBI (MOJYJH)» ydeOHoro raHa. Jluciumnuna «[ uapaBivkay peanuszyercs B
cootBeTcTBUM ¢ TpeboBanusmu GI'OC BO, npodeccronanbaoro crangapra 13.001
CrenmanucT B 00J1aCTH MeXaHU3aIuu cenbekoro xossicTna, OIIOIT BO u Yuebnoro
m1aHa no HanpasieHuto 35.03.06 «ArponHKeHepHs», HapaBIeHHOCTH «HTeIIeK-
TyaJbHbIE MalIHbI U 000pynoBanue B AITK».

[IpenmecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
muciuiuinHa « uapasnuka» aBistoTcs: «Beiciias marematuka» (1 xype, 1 u 2 ceme-
ctphl), «Duszuka» (1 kypc, 1 u 2 cemectpsl), «Haueprarensnas reomerpusi» (1 xype,
1 cemectp), «mxxenepHas rpaduka» (1 kypc, 2 cemectp), «TeopeTnueckas MexaHu-
Ka» (2 Kkypc 2 cemecTp),

Huciumnaa «['uapaBiauka» SBIsSETCS OCHOBOIOJNAraroliel HM3ydeHus clre-
ayomux auctuuiuivi: « Terorexuuka» (4 kypce, 7 cemectp), «TpakTopsl 1 aBTOMO-
ommm» (3 kype, 5 u 6 cemectphl), «CenbCKOX03sUCTBEHHBIE MAIMHBD (3 U KypC, 5,
6 u 7 cemectpbl), «TexHONOrMU MEXaHU3UPOBAHHBIX PabOT B )KUBOTHOBOJCTBE» (4
Kypc, 7 u 8 cemecTphl), « HIPOIMHEBMONPUBOJ] CEIBCKOXO35IUCTBEHHON TeXHUKM (4
Kypc, 7 cemectp).

Oc0OEHHOCTBIO JUCHUIUIMHBI SIBIISIETCS HE TOJBKO €€ TEOPETUYECKOE, HO U
MPUKIAJHOE 3HAYEHHUE MPU TOJIr0TOBKE OakalaBpoB JaHHOIO Npoduiid. 3HaHus, Mo-
Jy4YeHHbIE B XOJI€ OCBOCHHMM TUCUUILIUHBI «[ HapaBiuka», HEOOXOAUMBI JJI pealu-
3allMM MPOU3BOJACTBEHHO-TEXHOJIOTMUYECKUX BUJOB JICSITEIILHOCTH, 2 UMEHHO: CIIO-
COOHOCTh OINpEAeNsITh KPYT 3aJa4 B paMKaxX MOCTaBJICHHOM 11eM U BbIOMpATh OMNTH-
MaJIbHbIE CIIOCOOBI X PEIICHHS, UCXOS U3 JICUCTBYIONIMX MPABOBBIX HOPM, UMEIO-
IIUXCS PECYPCOB U OTPaHUYEHUN; peliaTh TUIIOBBIE 3a/1a4u MPOPECCUOHAIBHON JIes-
TEJIBHOCTH HA OCHOBE 3HAHMIM OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTECTBEHHBIX
HayK ¢ IPUMEHEHHEM MH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH; y4acTBO-
BaTh B MPOBEJCHUU IKCIIEPUMEHTATBHBIX UCCIAEAOBAaHUN B IpodeccruoHanbHOol nes-
TEJIBHOCTH C MCHOJb30BAHHEM COBPEMEHHBIX HU(MPOBBIX MHCTpyMeHTOB (Google



Jamboard, Miro, Kahoot) u nporpammusix npoaykroB MS Excel, Word, Power Point

u Jp.
Pabouas nporpamma nucuuruinabl «[ uapaBaukay 1 HHBAIWIO0B | JIMI C OT-

pPaHUYEHHBIMUA BO3MOKHOCTSMH 3JI0POBbs pa3padaThIBAETCSd WHIAUBUYATIBHO C Yyde-

TOM OCOOEHHOCTEH MCUXO(U3UUECKOTO Pa3BUTHUS, UHIAUBUIYAIHHBIX BO3MOXHOCTEH

N COCTOSAHUA 310POBBA TAKUX 06yqa}0m1/1xc51.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS M0 IMCIHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJIbTaTAMHU OCBOCHHUSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTelIbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YaromUMCs, Tpe/I-
cTaBJieHbI B Tabue 1.

4. CTpyKTYpAa U CofiepKAHUE TUCHUILINHBI

4.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHUIIMHBI 10 BUAaM padoT
1o ceMecTpam

O6mast TpyIoE€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ed. (108 ugacoB), ux
pacnpeiefieHue 1o BUaaM paboT ceMecTpaM MpeIcTaBlIeHO B Tabauue 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4€OHOM TUCHMUILIMHBI

Tabnuia 1

Ne Kon Conepxanue WNHukatopel KoMrie- B pesynbrate n3ydeHus: yaeOHOM JUCIUILUIMHBI 00YYarOIUecs TOJKHBI:
11/ | KOMIIETEHITUH | KOMITIETEHIINHY (MITH €€ YacTH) TEHIUHN
3HATh YMETb BIIAJIETh
(mns 3++)
1 |VK-2 Crnioco0OeHn onpenensats kpyr | YK-2.1 OPUHIUTB GOPMYIUPO- | HOPMYIHPOBATH B paM- | HaBBIKaMH (popMyIH-
3aJ1a4 B paMKax rnocrasieH- |DopMynupyeT B paMKax |BaHHS COBOKYITHOCTH Kax IOCTaBJICHHOMW LIEJIM | pOBaHMS B paMKax I10-
HOM L1eTU U BBIOMPATH ONTU- |IOCTaBJICHHOM LI€TIU B3aMMOCBSI3aHHBIX 33/1a4 |[IPOEKTa COBOKYITHOCTh | CTaBJIEHHOM LM MpO-
MaJbHbIE€ CIIOCOOBI X pelIe- |IPOEKTa COBOKYITHOCTh | JUISl TOCTHXKEHUS I10- B3aMMOCBSI3aHHBIX 3a- | €KTa COBOKYITHOCTH
HUS, UICXO/14 U3 JCHCTBYIO- | B3aMMOCBSI3aHHBIX 3aJ1ay, | CTABJIEHHOM LIEJIM MPO- | 1a4, 0OECIEUnBAIOINX | B3aMMOCBSI3aHHBIX 3a-
IIUX IIPABOBBIX HOPM, 00eCTIeYnBAOIINX €€ €KTa C MCII0JIb30BAaHUEM |€€ JOCTH)KEHUE C IPU- | J1a4, 00eCTIeYMBaIOLINX
HUMEIOLIUXCS PECYPCOB U Or- | TocTHKeHue. Onpenens- |3JIeKTPOHHBIX PECYPCOB, | MEHEHHEM COBPEMEHHBIX | €€ IOCTHKEHUE, KOM-
paHUYEeHUN €T 0XKHUJAEMbIE Pe3yJib- | CHOCOOBI NOTyYEHUS U(PPOBBIX HHCTPYMEH- | MYHHUKALIUHU TIOCPEICT-
TaThl PELICHUS BBIJE- OKH/1aeMbIX pe3ynbTa- | ToB (Google Jamboard, |Bom fAnnekc.Tenemocr,
JICHHBIX 3a/1a4 TOB pemieHus BoiAeneH- | Miro, Kahoot). Annexc.Iloura u T.x1..
HBIX 3aja4 OTIPEEIATh OKUJAaeMble | HABBIKaMU OIpeesie-
pe3yabTaThl pelIeHUs HUS 0KHUJIAEeMBIX pe-
BBIJICJICHHBIX 3a/a4. 3yJbTAaTOB PELICHUS
BBIJICJICHHBIX 33/a4.
YK-2.3 METO/IUKY pEeIICHHUSI pelaTh KOHKPETHBIE 3a- | HABBIKAMM PEILIECHUs
Pemaer KOHKpeTHBIE 3a- | KOHKPETHBIX 3aa4 IpO- |1auM MMPOEKTa 3asBJICH- | KOHKPETHBIX 33]a4
Jlaud IPOEKTa 3asIBJICH- | €KTa 3asiBJICHHOTO Kaye- |HOIro KayecTBa M 3a yC-  |IPOEKTa 3asBJIEHHOIO
HOT'O Ka4eCTBA M 32 yC- |CTBAa U 32 YCTAHOBJIEH- | TAHOBJICHHOE BPEMS C KayecTBa U 3a ycTa-
TaHOBJICHHOE BpEMs HOE BpeMs C IPUMEHEe- | IPUMEHEHHEM COBpe- HOBJICHHOE BpEMs C
HUEM COBPEMEHHBIX MEHHBIX IU(PPOBBIX UH- |IPUMEHEHUEM COBpe-
U(POBBIX UHCTpyMEH- | cTpymenToB (Google, MEHHBIX IU(POBBIX
ToB (Google, Jamboard, |Jamboard, Miro, Kahoot) | iHCTpyMEHTOB
Miro, Kahoot) (Google, Jamboard,
Miro, Kahoot)
2 |OIIK-1 CrniocoGeH pemats tunossle  |OINK-1.1 OCHOBHBIE 3aKOHBI Ma- | [IPUMEHSTh OCHOBHBIC | HABBIKAMM IIPUMEHE-

3a/1a4u MPOPECCUOHATIBLHON
NEATEIHLHOCTH Ha OCHOBE
3HAHUN OCHOBHEIX 3aKOHOB

JIeMOHCTpHUpYET 3HaHUE
OCHOBHBIX 3aKOHOB Ma-
TEMaTUYECKUX U €CTECT-

TEMaTU4YECKUX U €CTECT-
BEHHBIX HayK (I10JIOXKe-
HUS CTATUKU U IMHAMU-

3aKOHBbI MaTEMaTHU4dC-
CKHUX U €CTCCTBCHHBIX
HAaYK JJIs1 pCIICHUS TH-

HHUA OCHOBHBIX 3aKO-
HOB MaTE€MaTHYCCKHUX U
CCTCCTBCHHBIX HAYK




MaTeMaTHYECKUX U €CTECT-
BEHHBIX HayK C IPUMEHEHU-
€M MH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHO-
JIOTU

BEHHBIX HayK, HE00XO-
JUMBIX TSI peIIeHUs
TUTIOBBIX 3aj1a4 npodec-
CUOHAJIBHOW JIESITENBHO-
CTH

KM JKHJIKOCTH)

MOBBIX 3a7a4 Mpodec-
CHUOHAJIBLHOU NesITCILHO-
CTH

MIPU PEIICHUH TUTIOBBIX
3a/1a4 mpoQecCuOoHAIb-
HOM NeSITeIbHOCTH

OIIK-1.2

Hcnone3yer 3HaHus OC-
HOBHBIX 3aKOHOB MAaT¢-
MaTHYCCKUX U €CTCCT-
BCHHBIX HAaYK IJId pCIIC-
HUA CTAaHAAPTHBIX 3a1a4
B arpOMHXEHEPUU

OCHOBHBIE ITOJIOKEHUSI
CTaTUKHU U TUHAMUKU
AKHUJKOCTH, COCTABJISIO-
II1€ OCHOBY pacyeTa
TU/IPaBIMYECKUX CHC-
TEM; YCTPOUCTBO U Ipa-
BMJIA SKCILTyaTalluu
TUIPaBIMYECKUX MallliH
C IPUMEHEHHUEM IpO-
IPaMMHBIX IPOJYKTOB
Excel, Word, Power
Point

pemaTI) TUITIOBBIC 3a1a4N
JUISl pacdeTa CTaHaapT-
HBIX I‘I/IIIpaBJ'II/I‘-IeCKI/IX
CHCTEM TIOCPEJICTBOM
MIPOrPAMMHBIX IIPOIYK-
toB Excel, Word, Power
Point.

HaBBIKaMU pacyeTa
TUIPaBIMYECKUX CHC-
TE€M U 1oJ00pa ruipo-
MEXaHUIECKOro 000-
PYJIOBaHUS C TIOMOIIBIO
MPOTPAMMHBIX TTPOTYK-
toB Excel, Word, Pow-
er Point

OIIK-1.3

[Tpumenser uundopma-
LIUOHHO-
KOMMYHUKAI[MOHHBIE
TEXHOJIOTHH B PEIICHUN
TUTIOBBIX 3aj1a4 npodec-
CUOHAJIBHOW JIESITENBHO-
CTH

3HaTh MH(POPMAITHOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH JUTSL pele-
HUS THIIOBBIX 3a7a4
THJIPABITUKU

YMETh MCTIOJIb30BAaTh
nH(pOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUHU ISl pelie-
HUS  TUIOBBIX 33734
THJIPABITUKA

BJIa/IETh HaBbIKaMU HUC-
10JIb30BaHUsI HH(pOP-
MAaIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTUU NpU pe-
LIEHUH TUIIOBBIX 3a7a4
TUIPaBINKU

OIIK-5

Crioco0eH yJ4acTBOBaTh B
MMPOBCACHUHN SKCIICPUMCH-
TaJIbHBIX I/ICCJ'IGI[OBaHI/If/'I B
npodeccuoHAIBHOM Jies-
TEIBHOCTH

OIIK-5.1

Hcnone3yer coBpemen-
HBIE METOIBI SKCIIEPHU-
MEHTAJIBHBIX UCCIIET0BA-
HUI ¥ UCTIBITAHUN B
npodeccHoOHANBLHON Jes-
TEJBHOCTH

COBPEMEHHBIE METO/IbI
AKCIIEPUMEHTAIIbHBIX
HUCCIICIOBAHUIN U HCITBI-
TaHui B mpodeccuo-
HaJIbHOM NeATEIILHOCTH.

MIPOBOJIUTH IKCTIIEPUMEH-
TaJbHBIC UCCIICIOBAHUS
Y UCIIBITaHUs B TIpodec-
CHOHAJILHOM JIeSITEIIHbHO-
CTH.

COBPEMEHHBIMH METO-
JTaMU SKCIIEPUMEH-
TaJbHBIX HCCIIEAOBA-
HUM 1 UCIIBITAHUH B
npodeccrnoHaIbHO N
JEITCILHOCTH.

OIIK-5.2
Ilon pykOBOJICTBOM CIIe-

MCTOAbI TCOPHUHU IIJIAHU-
POBaHUA OSKCICPUMCHTA,

IIPOBOJIUTH JKCIIEPUMEH-
TaJlbHOE HCCIIECJOBAHUE

HaBbIKaMHU II0 COCTaB-
JICHUIO IIJIaHa TIIPOBC-
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uanucra 6osee BbICO-
KO KBanu(pUKaluy y4a-
CTBYET B MIPOBEJICHUU
AKCIIEPUMEHTATBHBIX
MCCIIEIOBAaHUSX TIPOIIEC-
COB H UCIIBITAHUSX B
npodeccuoHAIBHOM Jiesi-
TEJIBHOCTH

MaTeMaTU4YECKOU CTaTu-
CTUKH, TEOPUH BEPOAT-
HOCTEH, METPOJIOTHH.

NI AHAJIUTUYECKOC
OIIMCAaHUEC TEXHHUYCCKOI'O
00BEKTa; HCIIOJIH30BaATh
COBPCMCHHBIC KOMIIbIO-
TEpHBIE [IPOrPaMMBI
(Excel w gp.) mist oOpa-
OOTKH pe3yJbTaTOB JKC-
MEPUMEHTA.

JICHHUSI  JKCIIEPUMEH-
TalbHBIX  HCCIENOBA-
HUU U 00paboTke pe-
3yJIbTaTOB  JKCIIEPH-
MEHTOB C TIPUMEHEHU-
€M TMPOTrPaMMHBIX IPO-
nyktoB (Excel u np.).




Tabnuua 2

Pacnpenesienue Tpy10éMKOCTH JUCHMILIMHBI 110 BHAAM PpadoT MO ceMecTpam

TpynoémkocTb
Bua yueOHo#i paGoThl B 1.4. BO cemecTpe
qac.
Ne§

OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI TT0 YYCOHOMY TUTaHY 108 108
1. KontakTHas padora: 52,4 52,4
AyautopHas padora 52,4 52,4
8 MOM Hucine:
sexyuu (J1) 16 16
nabopamopnvle pabomwi (JIP) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAaKmuas paboma Ha npomexcymoyrnom konmpone (KPA) 0,4 0,4
2. Camocrosrtenabnas padora (CPC) 55,6 55,6
pacuémuo-epaguueckas paboma (PI'P) (noocomoexa) 10 10
CAMOCMOosMenbHOe U3yueHue pasoenos, Camono020mosKa
(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuand u ma-

. 18,6 18,6
mepuana y4eOHUKo8 u yueOHvIX nocoOUll, N0020Mo8Ka K 1aHo-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOTLOKSUYMAM U M.0.)
Iloocomoska k 3K3ameHy (KOHMpPOJib) 27 27
Byt mpoMekyToOuYHOTO KOHTPOJIS: DK3aMeH

4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3

TemaTnyeckni IJIaH y4eOHOM JTUCHUIIINHBI

HanmeHoBaHMe pa3je/ioB H TeM Beero AynuTopHasi pa6ora | BHeaymuTopHasi
AUCHHUILINH JI JIP | TIKP pabora CP
Paznea 1 I'uapaBinka 69 10 24 35
Tema 1. I'mapocraruka. ['mapocratnyeckoe 11 2 2 7
JIABJICHUE U €r0 CBOWCTBA
Tema 2. AGcontoTHOE U U30BITOUYHOE JaBiie- 17 2 8 7
Hue. Cuiia 1aBiieHus )KUJIKOCTH Ha IUIOCKUE
1 KPUBOJIMHEHHBIE TOBEPXHOCTU
Tema 3. I'maponunamuka. Ypasuenue bep- 13 2 4 7
HYJUIM JIJIA 3JIEMEHTAPHOU CTPYHKH HAcalb-
HOM JKHUJIKOCTH
Tema 4. Ilotepu namopa. Mcreuenue xui- 15 2 6 7
KOCTH 4€pe3 OTBEPCTHUS U HACAAKU
Tewma 5. I'mapasnuyeckuit yaap. Knaccudu- 13 2 4 7
KaIysi TpyOOIpoBOJIOB
P 24 4 6 17
asnes 2 'mapaBianyeckue MalIMHbI
Tema 6. Hasnauenue u kiaccudukanus 12 2 3 7
rujipaBiandeckux MamuH. Paboune xapakre-
PUCTHKHU LIEHTPOOEKHOTO Hacoca
Tema 7. KaBuraums. HaznaueHnue, ycTpou- 12 2 3 7
CTBO, NMPHUHIMI JEHCTBUS OOBEMHBIX Haco-
COB
Paznen 3. BonocHao:keHue 12,6 2 4 6,6
Tema 8.  Cucrema  BomocHaOXeHHS, 12,6 2 4 6.6

10




HanmeHnoBaHMe pa3je/ioB H TeM Beero AynuTopHasi pa6ora | BHeaymuTopHasi
AUCHUILINH JI JIP | TIKP pabora CP

OCHOBHBIE 3JIeMeHThI. Boionoaroroska.
KoncyabTanum nepeja 3Kk3aMeHOM 2 2
KonTrakTHast padoTa Ha IPOMEKYTOYHOM 0,4 0,4
koHTpoJie (KPA)
Bcero 3a S cemecTp 108 16 34 2.4 55,6
HToro no gucuuminHe 108 16 34 2.4 55,6

Paznen 1 I'mapaBiauka

Tema 1. I'mapoctaTuka. 'mapocraTudeckoe qaBjieHHE U ero CBOMCTBA

O6mue cBenenus. [lonsatue «KuAKOCTH». OCHOBHBIE (PU3MUYECKUE CBOMCTBA
KUAKoCTH. Moaenu KUAKON cpelpl: UAcanbHas, HbIOTOHOBCKAasl U HEHbIOTOHOBCKAS
#KugkocTtu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B dKUJKOCTH.

I'mapocratuka. CocTOsSHUS aOCOJIOTHOTO M OTHOCHUTEIBHOTO PaBHOBECHUS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoictBa. JuddepeHuuaibHbie
YpaBHEHMsSI paBHOBECHUS KUAKOCTH (ypaBHEHUS Oiinepa). HuterpupoBanue
YPaBHEHHI pPaBHOBECHUS I OTHOCHTEIBHOIO M aOCOJIOTHOTO MOKOS OJHOPOJHOMU
Hec)KUMaeMon xuakocth. OCHOBHOE ypaBHEHHME ruapocTtathukd. lloBepxHoctH
PaBHOTO JNABJICHMUS.

Tema 2. A0COTIOTHOE M H30BLITOYHOE HJaBJIeHHe. CHiia JaBJIeHHUS KUIKOCTH
HA IUI0CKHMe U KPUBOJIMHEHbIE OBEPXHOCTH

AGconoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckas BHICOTA.
I'mapocratrueckuil M MbE30METPUUECKUN HAIMOPBL. ['eoMeTpuueckas HHTEpIIpETaIUS
OCHOBHOTO ypaBHEHHUS THUIAPOCTATUKUA. MeTOoapl U TPUOOPHI IS U3MEpPEHUs
naenenust. CooOmaronuecs cocyasl. 3akoH [lackans. I[IpUHOUOBI ¥ CXEMBI
WCIIOIb30BaHUs 3aKOHOB T'MJPOCTATUKU B THAPABIMUCCKUX MaITHHAX.

Cwia naBlieHHS KUJKOCTH Ha TUIOCKHE TOBEepXHOCTH. lleHTp maBneHus.
Omopel  rugpocTaTudeckoro  AaBieHus. Cwia  JaBICHUS — OKHJAKOCTH — Ha
KPUBOJIMHEWHBIE TOBEPXHOCTH. [ OpU30HTAIbHBIE W BEPTUKAJIbHAS COCTABIISIOIINE
cuibl. Teno naBieHus. 3akoH Apxumena. OCHOBBI TEOPUU TIJIABAHUS TEI

Tema 3. I'mapoaumnamuka. YpaBHeHue bepHy/JIM I 3J1€eMEHTAPHOM
CTPYHMKH H1€ATbHOH KHIKOCTH.

IM'uaponunamuka. Knaccuduxanus BUJIOB  JBIDKCHHUS  JKHJIKOCTH.
HeycTaHoBuBIIeecs U ycTaHOBHBIIEECS ABUKEHHUE >kuAKocTU. JIuHus Toka. TpyOka
TOKa W JjeMeHTapHass cTpyiika. IloHatue o BuxpeBoM #  0O€3BUXPEBOM
(norenmumanbHoM) aBwkeHuU. I[lotok kunpkoctu. Pacxon. JKuoe ceueHue,
CMOYEHHBI TepUMeTp, TuapaBiuyeckuii paamyc. CpeaHsisi CKOPOCTh MOTOKA.
VYpaBHeHUE HEPA3pPBIBHOCTH TMPHU YCTAHOBUBILEMCS IUIABHO HU3MEHSIOUIEMCS
JIBUKEHUU )KUAKOCTU. Y paBHeHUe bepHymn 115 3ieMeHTapHOM CTPYMKY ueanbHOU
KUJKOCTH. YpaBHEeHUE bepHyuM Juisi MOTOKa MAEATbHON M PeabHOW KUIAKOCTH.
dusnueckui CMbICH U rpadudeckas HHTepIpeTanus ypasHeHus bepaynau. Pexxumer
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JIBUKEHUA )KKUAKOCTHU. [lynbcannu ckopocTen u napieHui. Yucno PeliHonpaca u ero
KPUTHUYECKOE 3HAUYCHUE.

Tema 4. Ilorepn Hanopa. Ucreuyenne KUAKOCTH Yepe3 OTBEPCTHSA W Ha-
CaKHu

[ToTepu nanopa no anune. @opmyna Jlapcu-Beiicoaxa. Koaddumment Hapcu.
®opmyna [lle3n. MecTHble moTepu Hamopa NMpu TypOYJIEHTHOM YCTaHOBHUBLIEMCS
IBUKEHUU KUAKOCTU. KoadduimeHT MecTHbIX conpoTuBiaeHud. MeTtonsl u
puOOPHI ISl U3MEPEHUS Pacxoa KUIKOCTH.

HcreueHne depe3 Malble OTBEPCTHS B TOHKOM CTEHKE M HACaaku IIpU
MOCTOSIHHOM Hamope. Buaesl cxatus ctpyu. Bunel nHacagkoB. KoadduimenTs
pacxojia, CKOpOCTH, CKaTusl CTpyHU. BakyyMm BO BHEITHEM LWJIMHAPUYECKOM HACAJIKE.
Koaddumment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHUS B TOHKOU
CTEHKE M HAaCaJKH MPH MEPEMEHHOM HaIlope.

Tema 5. I'mapaBanuecknii ynap. Knaccudpuxkanus tpyoonposoion

['uapaBnuueckuid  ymaap B HamopHoM TpybompoBoae @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za ruIpaBInyecKoOro
ynapa. Ilpsmoll u HempsAMOW TruapaBiavyecKui ynpap. Juarpamma u3MeEHEHUs
JABJICHUS Y 3aIBUKKH.

Knaccudukanus TpyOonpoBoaoB. ['HapaBaudeckuil pacueT KOPOTKUX U
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybompoBoaa. Pacuer TynukoBod u
KOJIBIIEBOI CeTH TPyOOIIPOBOJIOB.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 6. Haznavenue n kiaccupukanmusi ruipaBjindeckux MammH. Pado-
YHe XapaKTepUCTHKHU HEHTPOOEKHOr0 HAcoCa

Oo6mue cBenenusi. Hasnauenue, xinaccuukanus rUAPaBIUMYECKUX MAIIUH U
obnacte nmpumeHeHus. IlapameTpsl, Xxapakrepusymouue padOTy HAcOCOB: Iojaua,
Harop, MOIIHOCTb, KIIJ.

Hunamudeckue Hacochl. LleHTpoOexHbie Hacochkl. Hasznauenue, ycTpoHCTBO,
NPUHIMN JIEUCTBUS, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKHU. Y CIOBUSA
0€30MacHOro 3alycka U OCTAaHOBKM LIEHTPOOEkKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JONACTHBIX HacocoB (ypaBHeHue Oiiepa). Popmyna TEOPETUUYECKOTO Haopa
LHEHTpOoOeX)HOro Hacoca. Pabounme XapaKTEpUCTUKH LIEHTPOOEKHOIO Hacoca.
HcnpiTanuss 1eHTpoOeKHbIX HacocoB. IlocTpoeHue pabouux XapakTEPUCTHK IO
AKCHEPUMEHTAJIBHBIM JaHHBIM.

OcCHOBBI TEOpUM MOAOOUS JONACTHBIX HACOCOB. Y I€IbHAs YacTOTa BPAILlEHUS
Hacoca. Tunm3anus JONAacTHBIX HACOCOB IO yJenbHOM vactoTe. Ilepecuer pabounx
XapaKTEpPUCTHK JIONTACTHBIX HACOCOB Ha JIPYIyl0 4acTOTy BpauleHuH. Pabora Hacoca
Ha ceTb, pabouas Touka. PerynupoBaHMe 110Uy JIONACTHBIX HACOCOB.

Tema 7. Kapuranusa. Haznayenue, ycTpoiicTBO, IPUHUMUI JAeHCTBUA 00b-
€MHBIX HACOCOB
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[locnenoBaTenbHas U mapajuielibHas paboTa HacocoB Ha ceTh. lIpenenbHas
BBICOTA BCAchIBaHUS M KaBUTalus. Meroasl U cpeiacTtBa OOpbObI ¢ KaBUTAIMEH.
[Ton6Gop 1eHTPOOEKHBIX HACOCOB MO KATAJIOTY.

O6bemubie Hacockl. [lopirHeBble Hacockl. HazHaueHue, ycTpoilcTBO, IPUHIIHI
NeUCTBUSA, 00JIacTh NMPUMEHEHHUS, JTOCTOMHCTBA M HENOCTaTKU. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  moAaud. PerynupoBanne mnojgayu. PoTOpHBIE  HACOCHI
(uecrepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUMUI JEUCTBUsI. XapaKTEPUCTHUKU M CHOCOO peryiupoBaHUs
noaauu. O6paTUMOCTh POTOPHBIX HACOCOB

Pasnea 3. BonocHaoxenue

Tema 8. Cucrema BO/J0OCHA0KEHHUS, OCHOBHBIE 3JIEMEHThI.
BogonoarorosBka.

CucremMa BOJOCHAOXCHHUSI, OCHOBHEIC 3JIeMEHTHI. CXeMbl BOJOCHAOKCHUS U3
MOBEPXHOCTHBIX M  MOJ3EMHBIX HCTOYHUKOB. ['pynmoBble U  JIOKaJIbHBIC
TpyOorpoBoabl. barieHubie n 6e30aleHHbIE CXeMbl BOJIOCHA0KEHHS.

Hopwmel u pexumbl BoponoTpedieHus. HepaBHOMEpHOCTh BOJONOTPEOICHUS.
Omnpenenenue mOTpeOHOCTH B BoAe. BoJOMPOBOJHBIE HACOCHBIE CTaHIIMM.
Knaccuduxanus. I'paduku Bogonogauu.

Hamnopno-perynupyromiue coopyxeHus. BogoHanopusie 6amiu, pe3epByaphsl U
BO3JIYIITHO-BOJSIHBIE KOTJIBI, UX HazHaueHue. OmnpejaeneHue BbICOTHI BOJOHAIIOPHOM
OanrHu U 00beMa HAIIOPHO-PETYIUPYIOIIETO pe3epByapa.

BononpoBonnusie ceru. IlpotuBomoskapHoe BojocHaOxeHue. Cpenctsa
MEXaHHU3aIuK noabeMa Boabl. Hacockl 0011ero Ha3HAYCHHS U BOJOITOIHEMHUKH.

TpeGoBanus, mnpenbsBiIsgeMble K KauecTBY BOJbl. CrHocoObl yiIydIIeHUs
KayeCcTBa BOJEI.

4.3 Jleknuun/;1a00paToOpHbIC 3aHATHS

Tabmuma 4
Conepxanue JIeKIMiI/JIa00PATOPHOI0 NPAKTUKYMA U KOHTPOJIbHbIE
MeponpuATHS
dDopmupyeMas
Ne Ne u HazBanme Jexumii/ KOMIICTCHIHH Bun Koa-Bo
Ne pa3nena . (MHIUKATOP KOHTPOJIBHOT0
n/n JIa0OpPATOPHBIX 3aHATHIT 4acoB
JAOCTHKEHUST MeponpusiTUsI
KOMIIETEHI[UH)

1. Paszpnen 1 I'mapasinka 34
Tema 1. T'up- | Jlekmust Ne 1 YK-2 (VK-2.1; 2
pocTaTHka. I'mppocratuka. ['mapocratuye- VYK-2.3),

I'mapocratu- | ckoe maBnenue u ero cBoiictea | OIIK-1 (OITK-
YeCKOe JIaB- 1.1; OIIK-1.2;
JICHUE U €ro OIIK-1.3),
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne Ne u HazBanme neKumii/ Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
CBOMCTBA OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 1.1 | YK-2 (YK-2.1; | 3amura mabo- 2
«OCHOBHbIE ¢buznueckue VK-2.3), paTOpHBIX pa-
CBOMCTBA KUJIKOCTEN» OIIK-1 (OIIK- | 6ot
1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 2. AG- | Jlexmus Ne 2. YK-2 (YK-2.1; 2
COJIIOTHOE U | AOCONIOTHOE W M30BITOYHOE YK-2.3),
n30biToyHoe | gasnenue. Cuna  pasnenus | OIIK-1 (OIIK-
JIaBJICHUE. KUJKOCTU Ha Tiockue u kpu- | 1.1; OIIK-1.2;
Cuna naBne- | BOJIMHEWHBIE TOBEPXHOCTH OIIK-1.3),
HUS KUJIKO- OIIK-5 (OIIK-
CTH Ha IUJIO0- 5.1; OIIK-5.2)
ckue u kpu- | Jlaboparopuas pabora Ne 1.2. | YK-2 (VK-2.1; | 3amura mabo- 2
BOJNMHENHBIE | «['mapocTaTndeckoe JaBJICHUE. VK-2.3), paTOpHBIX pa-
moBepxHOCTH | Metonsl u cpenctsa st uzme- | OIIK-1 (OIIK- | 6ot
PEHHS JaBICHUS 1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 1.3. | YK-2 (YK-2.1; | 3amura mabo- 2
«HccnenoBanne 3akona Ilac- VYK-2.3), paTopHBIX pa-
KaJs» OIIK-1 (OIIK- | 6ot
1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 1.4. | YK-2 (YK-2.1; | 3amura mabo- 2
«OmnpeneneHue CUIBIl  THAPO- VYK-2.3), paTopHBIX pa-
cratudeckoro gamieHuss Ha | OIIK-1 (OIIK- | 6ot
IJIOCKYIO CTEHKY» 1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopras pabora Nel.5 | YK-2 (YK-2.1; | 3amura abo- 2
«3akoH Apxumena» VK-2.3), paTOpPHBIX pa-
OIIK-1 (OIIK- | 6ot
1.1; OIIK-1.2; | TecTupoBaHue
OIIK-1.3), Nel ¢ ucnonb-
OIIK-5 (OIIK- | 3oBanmeM
5.1; OIIK-5.2) | mudposoro
ceppuca  SH-
nekc. Popmsl
Tema 3. I'mn- | JIekmus Ne 3 YK-2 (VK-2.1; 2
poauHamuka. | I'maponvHamuka.  YpaBHEHHE YK-2.3),
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne Ne u HazBanme neKumii/ Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
YpaBHeHue bepuymnmu st snementapnoit | OIIK-1 (OIIK-
bepnynnu cTpyiku uaeanbHou xuakocta | 1.1; OIIK-1.2;
JUTSI DJIEMEH- OIIK-1.3),
TapHOH OIIK-5 (OIIK-
CTPYHKH 5.1; OIIK-5.2)
uJieaabHOM Jlaboparopnas padora Ne 2.1. | YK-2 (VK-2.1; | 3amura mabo- 2
KUJKOCTH «HccnenoBanue YpaBHEHUS VK-2.3), paTOpHBIX pa-
bepnymin» OIIK-1 (OIIK- | 6ot
1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 2.2 | VK-2 (VK-2.1; | 3amura mabo- 2
«PexXuMBl IBYOKEHUS KUIKO- VK-2.3), paTopHBIX pa-
ctu. Onpenenenue yucna Peii- | OIIK-1 (OIIK- | 6ot
HOJIBJICAY 1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 4. Ilo- | Jlexus Ne 4 YK-2 (VK-2.1; 2
tepu Haropa. | [lorepu nHanopa. HcreueHnue VK-2.3),
Hcreuenune xuakoctu vepe3 oreepctus u | OIIK-1 (OIIK-
JKHJIKOCTH Hacaaku 1.1; OIIK-1.2;
yepes OTBep- OIIK-1.3),
CTHS U Ha- OIIK-5 (OIIK-
caJiku 5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 2.3. | VK-2 (VK-2.1; | 3amura mabo- 2
«Omnpenenenue xKodpduIreHTa YK-2.3), paTOpHBIX pa-
ruapaBiandeckoro Tpenus no | OIIK-1 (OIIK- | 6ot
JUTHHE TPYOBbI» 1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.4. | YK-2 (VK-2.1; | 3amura mabo- 2
«Omnpenenenue KodPGULIMECH- VYK-2.3), paTOpHBIX pa-
TOB MecTHbIX conpoTuBienuit» | OIIK-1 (OIIK- | 6ot
1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.5. | YK-2 (VK-2.1; | 3amura mabo- 2
«Omnpenenenue KodPULIIHECH- VYK-2.3), paTOpHBIX pa-
TOB pacxoja, ckarus u ckopo- | OIIK-1 (OIIK- | 6ot
CTU Tpu ucteueHuun u3 oteep- | 1.1; OIIK-1.2;
CTUH W HACATKOBY» OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 5. I'mn- | JIekmus Ne 5 YK-2 (VK-2.1; 2
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne Ne u HazBanme neKumii/ Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
paBiuueckuil | ['mapaBnuueckuit ygap. Kiac- YK-2.3),
yaap. Kimac- | cudukarus TpyoompoBo10B OIIK-1 (OIIK-
cudukaus 1.1; OIIK-1.2;
TpyOOIpOBO- OIIK-1.3),
JIOB OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.6. | YK-2 (VK-2.1; | 3amura mabo- 2
«Metonpl ompeneneHus pac- VK-2.3), paTOpHBIX pa-
xona skuakoctH. Pacxomome- | OIIK-1 (OIIK- | 6ot
pBI» 1.1; OIIK-1.2;
OIIK-1.3),
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 2.7. | YK-2 (YK-2.1; | 3amura nabo- 2
«MccnegoBanue rupaBiIHye- YK-2.3), paTOpHBIX pa-
ckoro ynapa B HamopHoM Tpy- | OIIK-1 (OIIK- | 6ot
OompoBoe» 1.1; OIIK-1.2; | TecTupoBaHue
OIIK-1.3), No2 ¢ ucnonb-
OIIK-5 (OIIK- | 3oBanmemM
5.1; OIIK-5.2) | mudposoro
ceppuca  SH-
nekc. Popmbl
2 Paznen 2 I'uapaBianyecKne MAIIMHbI 10
Tewma 6. Ha- YK-2 (YK-2.1; 2
3HAYCHHE U Jlexmmst Ne 6 VK-2.3),
knaccuuka- | Haznauenme u xinaccupukanusa | OIIK-1 (OIIK-
WS TUAPAB- | TUIApaBiIMdecKux mammuH. Pa6o-| 1.1; OIIK-1.2;
JINYECKUX YUE XapaKTePUCTUKHU LIEHTPO- OIIK-1.3),
MmamuH. Pa- | 6exxHOro Hacoca OIIK-5 (OIIK-
0oume xapak- 5.1; OIIK-5.2)
TEPUCTUKHU VYK-2 (VK-2.1; 2
LEHTPOOEK- YK-2.3),
HOro Hacoca | JlaGoparopnas padora Ne 3.1. OIIK-1 (OIIK- | 3amura ma6o-
«HcnipITaHne IEHTPOOEIKHOTO 1.1; OIIK-1.2; | patopHBIX pa-
Hacoca» OIIK-1.3), oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YK-2.1; 1
VK-2.3),
JlaGoparopras pa6ora Ne 3.2. OIIK-1 (OTIK- | sampara n1a6o-
«IToa6op HAacoca MO KATaloTy» 1.1, OTK-1.2; | patopupix  pa-
OIIK-1.3), oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 7. Ka- Jlexmsg Ne 7 YK-2 (VK-2.1; 2
Butauus. Ha- | KaBuranus. Haznauenue, ycr- VYK-2.3),
3HA4YCHMUE, POMCTBO, MPUHIIMII IEHCTBHS OIIK-1 (OIIK-
YCTPOUCTBO, | OOBEMHBIX HACOCOB 1.1; OIIK-1.2;
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DopmupyeMas
Ne Ne u HazBanme neKumii/ KOMITETCHIIH Bux Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
TIPUHITATT OIIK-1.3),
NEeNCTBUA OIIK-5 (OIIK-
00BEMHBIX 5.1; OIIK-5.2)
HAacOCOB VK-2 (VK-2.1; 1
VK-2.3),
Jlaboparopnas padota Ne 3.3 OIIK-1 (OIIK- | 3amura ma6o-
«IlocTpoeHune XxapakTepUCTHK 1.1; OIIK-1.2; | patopHBIX pa-
TpyOOTIIPOBOIaY» OIIK-1.3), oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YK-2.1; 2
VK-2.3),
Jlaboparopnas padota Ne 3.4. OIIK-1 (OIIK- | 3amura mabo-
«[TapayutenbHas U mociieI0Ba- 1.1; OIIK-1.2; | patopHBIX pa-
TeJbHas paboTa HaCOCOB» OIIK-1.3), oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)

3 Pa3nen 3. Bonocnat:xenune 6
Tewma 8. Cuc- YK-2 (YK-2.1; 2
TeMa BOJIO- VYK-2.3),
cua0oxkenwns, | Jlekuusa Ne 8 Cucrema BoIo- OIIK-1 (OIIK-

OCHOBHEIC CHA0XXEHHMS, OCHOBHEIE dJIe- 1.1; OIIK-1.2;
SJIEMEHTEL. MeHTBI. Bomomoarorosxa. OIIK-1.3),
Boponoaro- OIIK-5 (OIIK-
TOBKa. 5.1; OIIK-5.2)
Jlaboparopnas padora Ne 4.1. | YK-2 (VK-2.1; 2
«3yuenue paboThl aBTOMATH- VK-2.3),
3upoBaHHOM mHeBMaTuueckor | OIIK-1 (OIIK- | 3amura mabo-
BOJIOHAMIOPHOM YCTaHOBKM» 1.1; OIIK-1.2; | patopHBIX pa-
OIIK-1.3), oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YK-2.1; 1
VK-2.3),
et 4| ol O s o
CTPYHHOM BOJONOIBEEMHOM ye- 1.1; OIK-1.2; | patopmeix  pa-
TAHOBKI» OIIK-1.3), | oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YK-2.1; 1
X VK-2.3),
disyrenn poboras soun | OO | s sato-
HOTO BOJOINOJABEMHHUKA (3p- 1.1, OTK-1.2; | patopupix  pa-
HdTa) OIIK-1.3), oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tabnuma 5
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Hepequb BOIIPOCOB /IJIsl CAMOCTOATC/ILHOI0 H3YYCHUA TUCHUIIIMNHBI

Ne
n/n

Ne pa3znena u Tembl

Ilepeuenb paccMaTpUBaeMbIX BONPOCOB /115 CAMOCTOSITEILHOTO
U3yYeHust

Pazgea 1 I'uapaBianka

1. Tema 1. I'mapocrtatu- | Equauier usmeperus. CUiibl U HANpsOKEHUS, TEUCTBYIOIIHUE B KU/I-
ka. ['mapocratuueckoe | koctu. (YK-2 (YK-2.1; VK-2.3), OIIK-1 (OIIK-1.1; OIIK-1.2;
nasinenue u ero coii- | OIIK-1.3), OIIK-5 (OIIK-5.1; OIIK-5.2))

CTBa

2. | Tema 2. A6comtoTHOE | AOCOJIIOTHBIN U OTHOCUTENBHBIM MOKOW KUAKOCTH. 3aKOH ApXUMe-
u u30pITOuHOE namie- | Aa. [lmaBanue Ten. OcToiunBOCTh. [IPUHIUIBI U CXEMBI MCTOJIB30-
Hue. Cuna naBieHUs | BaHUS 3aKOHOB I'MJAPOCTAaTUKU B rujpasindeckux mammuHax. (YK-2
xuakocty Ha wiockue | (VK-2 (YK-2.1; YK-2.3), OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3),
u kpuBoiuHeiineie | OIIK-5 (OIIK-5.1; OIIK-5.2))

MIOBEPXHOCTH

3. | Tema 3. T'uppomuna- | Kunemaruka xuakoctu. Ilynbcanuu ckopocreid u gaBienuit. (YK-2
MUKA. VYpasuenue | (YK-2.1; YK-2.3), OIIK-1 (OIIK-1.1; OIIK-1.2; OIIK-1.3), OIIK-5
bepuymmu s ane- | (OIIK-5.1; OIIK-5.2))

MEHTApHON  CTPYHKH
MJICAbHOM )KUJIKOCTH

4. | Tema 4. Ilotepu Ha- | McTeueHue uepe3 Majble OTBEPCTHSI B TOHKOM CTEHKE M HacajKH
rnopa. Ucteuenue | npu nepemenHoM Hanope. (YK-2 (VK-2.1; YK-2.3), OIIK-1 (OIIK-
xuakoctu uepe3 ot- | 1.1; OIIK-1.2; OIIK-1.3), OIIK-5 (OIIK-5.1; OIIK-5.2))

BEPCTHS M HACAJKU
5. | Tema 5. I'uppaBnuue- | MeTonabl 1 IpuOOPHI AJIs U3MEPEHUS pacxoja KuaKocTtu. Pacyer

ckui ymap. Knaccu-
¢dukamuss  TpydoOIIpO-
BOJIOB

nmpocToro TpydomnpoBoa. Pacuer TynmukoBo# 1 KOJIBIIEBOM CETH
TpyOONIPOBOIOB. 3alIUTa OT BO3JICHCTBUS THIPABINYECKUX YIapPOB.
Hcnonp30BaHue THAPABIMYECKOTO yAapa Ui OYUCTKH BOJIOIPO-
BOJHBIX TpYO oT otnoxkenui. ( (YK-2 (VK-2.1; YK-2.3), OIIK-1
(OIIK-1.1; OIIK-1.2; OIIK-1.3), OIIK-5 (OIIK-5.1; OIIK-5.2))

Pasnen 2 I'uapaBianyeckue

MallIMHbI

6 Tema 6. Haznauenwne u | YcinoBusi 6€301acHOTO 3alycka M OCTAHOBKHU LIEHTPOOEKHBIX HACO-
knaccudukanus rtua- | coB. OCHOBBI TEOPUN MOJOOMS JIOMACTHBIX HACOCOB. Y eNIbHAS Yac-
paBIMYECKUX MAIIWH. | TOTAa BpallleHHus Hacoca. Tunusanus JOMacTHRIX HACOCOB MO YJelb-
PabGoune xapaktepu- | HOi yactore. Ilepecyer pabounx XapaKTEpUCTHK JIOMACTHBIX HACO-
CTHKH LEHTPOOEKHOTOo | COB Ha Jpyryto yactory Bpamenuu. (YK-2 (YK-2.1; VK-2.3), OIIK-
Hacoca 1 (OIIK-1.1; OIIK-1.2; OIIK-1.3), OIIK-5 (OIIK-5.1; OIIK-5.2))

7 Tema 7. Kauranus. | YcinoBus 6€30MacHOTO 3allycka U OCTAHOBKH MOPIIHEBBIX HACOCOB.

Hasznauenwue, ycTpoii-
CTBO, MPHUHIUII JICUCT-
BUS OOBEMHBIX HACO-
COB

PoTtopHbie Hacoch! (11ecTepeHHbIE, BUHTOBbBIE), POTOPHO-IINOEPHBIE,
MOPUIEHbKOBBIE OCOOEHHOCTH KOHCTPYKLIMU U MPHUHLMII JEHCTBUSL.
XapakTepuCTUKH U CIoco0 peryaupoBaHus nomadu. OOpaTUMOCTh
potopubix HacocoB. (YK-2 (VK-2.1; VK-2.3), OIIK-1 (OIIK-1.1;
OIIK-1.2; OIIK-1.3), OIIK-5 (OIIK-5.1; OIIK-5.2))

Pa3znea 3. BogocHaokenune

8

Tema 8. Cucrema BO-
JIOCHAOXKEHMSA, OCHOB-
HBIE dJIeMeHTHI. Boo-
ITOJIFOTOBKA.

3amacHbIe M peryaupyronme coopykenus. Hamopel B cuctemax Bo-
nocHabxeHusi. 30HUpOBaHUE TpyOompoBoaHOUW cetn. ObopymoBa-
HUE ¥ MPUOOPHI Ha BOJIOMPOBOHOM cetn. CocTaB MPHUPOIHBIX BOJ.
TpebGoBanus, MPEABSIBISIEMbIE K HUM Pa3JIMYHBIME BOJIOTIOTPEOUTE-
nsMu. BoomnobeMHHKH: THYPOBBIE, JeHTOYHBIE. CpeacTBa aBTo-
MaTH3alHN TOJa9d PacIpe/eIeHUs BOJAbI. MeXxaHu3alus BoJaopac-
npeaenenus. JoxaeBanpupie Mammubl. (YK-2 (YVK-2.1; VK-2.3),
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n/n

Ne pa3znena u Tembl

Ilepeuenb paccMaTpUBaeMbIX BONPOCOB /151 CAMOCTOSITEILHOTO
U3ydeHusl

OIIK-1 (OIK-1.1; OIK-1.2; OIK-1.3), OIIK-5 (OIIK-5.1; OIIK-
5.2))

S.

Oo0pa3oBare/ibHbIE TEXHOJIOTHU

Tabmuna 6

IlpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTEeIbHbIX TEXHOJIOT UM

Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3ansaTHS N
n/n THBHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHH
1. Tema 1. I'mppocraruka. | JI [IpoOnemHast eKkuus
I'mppocraTtnyeckoe JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
JIABJICHUE U €r0 CBOM- IIPH BBIIIOJIHEHUH J1a0OPAaTOPHBIX padoT;
CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAcOMaTepua-
JIOB;
2. Tewma 2. A6comotHoe u | JI [IpoOnemHast eKuus
n30bITOYHOE AaBieHue. | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
Cuna naBneHus XKu- IIPY BBINIOJIHEHUH J1a0OPAaTOPHBIX padoT;
KOCTH Ha IJIOCKUE U WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepra-
KpHBOJIMHEWHBIE T10- JIOB;
BEPXHOCTH
3. Tewma 3. 'uaponuna- JI [IpoOnemHast eKuus
MHKa. YpaBHEHHUE JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
bepryinu i s51emeH- IIPH BBIIIOJIHEHUH J1a0OPAaTOPHBIX padoT;
TapHOU CTPYHKH ujae- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
aJIbHOM KUJIKOCTH JIOB;
4. Tewma 4. [lotepu Hamo- | JI [IpoOnemuast nekuus
pa. Ucreuyenue xunko- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
CTH Yepe3 OTBEPCTHSI U IIPY BBIIIOJIHEHUH J1a00OpAaTOPHBIX padoT;
HacaJKu WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepra-
JIOB;
5. Tema 5. I'mppasnuue- | JI [IpoOnemHast eKuus
ckuit yaap. Kimaccudu- | JIP Nnnroctpamus cnaita-npe3eHTanuii; padota B KOMaHIe
Kalus TpyoonpoBoI0B IIPH BBINIOJIHEHUH J1a00OpAaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
6. Tema 6. Haznauenue u | JI [IpoOnemHast eKuus
knaccupukanus  rug- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
paBIMYECKUX MAIlKH. IIPH BBINIOJIHEHUH J1a00OpAaTOPHBIX padoT;
PaGoune  xapakrepu- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
CTUKH IIEHTPOOESKHOTO JIOB;
Hacoca
7. Tema 7. Kapuranus. | JI [IpoOnemHast eKuus
Haszunauenne, yctpoii- | JIP Nnnroctpanus cnaita-npe3eHTamuii; pabota B KOMaHIe
CTBO, NPUHLMII JEHCT- IIPY BBINIOJIHEHUU J1a0OPAaTOPHBIX padoT;
BUsI OOBEMHBIX HAaco- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
COB JIOB;
8. Tewma 8. Cucrema Bo- JI [IpoOnemuast nekuus
NOcHa0XeHust, ocCHOB- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze

HbIE DJIEMEHTHI. Bo10-

IIPH BBITIOJIHEHUU J1a0OPAaTOPHBIX paboT;
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Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3ansaTHS N
n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT M

MOArOTOBKA. HNHTepakTuBHOE 3aHATHE C TPUMEHEHUEM BHACOMaTepHUa-
JIOB;

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

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

Pacuetrno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKIIOYAET B ce0s 6 pa3HOBapHAHTHBIX 3a71a4 MIPUMEPHO OJMHAKOBOT'O YPOBHS
cinoxkHoctu. Kaxknmast u3 3aymad, BKIIOUEHHBIX B 3ajanue PI'P, npencrasnser onny u3
TEeM Kypca TUCIUIUINHBI «[ uapaBiukay.

[lepeuenb Tem, paccMaTpuUBaeMbIX B pacueTHO-Tpaduueckoil pabote, cle-
IyrOIui: GU3NYecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackais; nmuaBaHue Te, OCTOWYUBOCTD; CUJIbI JABJICHUSI KUJKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CUJIBI IABJICHUS KUJIKOCTH Ha KPUBOJIMHEHHBIE TOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH; YpaBHEHUE bepHyIUIH; peKUMbl JTBUKECHUS
KUJKOCTH; MOTEPH HAIopa Mo JIMHE; MECTHBIC COMPOTUBIICHUS, UCTCUCHHUE JKUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI OINpPEEICHUs pacxoaa >KUIKOCTH, PacXo-
JIOMEPBI;, TUAPABINYECCKUN yJap B HAIOpHOM TPYOOIpPOBOJIE; THAPABINYECKUE Ma-
IIWHBI; BOJIOCHAOKECHUE.

[Ipumep ycioBusi OAHOW M3 THUMOBBIX 3a7a4 pacueTHO-IpadUUeCKOr pabOThI
MIPUBEJICH HIKE.

3agaua

Onpenenuts HaTs)KEHWE KaHata 1 yAep-
’KUBAIOILIETO 3aTBOP (CM. pHUC.), KOTOPBIA 3aKphI-
BAET KPYIJ0€ OTBEpPCTHE ¥ = | M B IUIOCKOH Ha-
KIIOHHOW CTEHKE, €CJIM 3aJaHbl CIEIYIOLIUE JIH-
HelHble pa3mepbl: H=3 M, /= 1,8 M u yrisl o =

o, = 60°. Puc. x 3azmaue

Texymee TectupoBanue. HeoOXoquMo Ui OLEHKH TEKYLIEH YCIIEBAEMOCTH U
YCBOSIEMOCTH M3Y4ae€MOI'0 CTY/I€HTAMU MaTepHuaia U MpearoiaracT NpoBeACHUE IBYX
TeCTUpOBaHMM, 1o pasgeny «l'mapaBaumka» Ha Tembl «DHU3MUYECKHE CBOKCTBA
KUIKOCTU W ruapoctatuka» U «l maponnHamukay. Kaxnelid tect cocrout u3 10
BonpocoB. TecTupoBaHue MPOU3BOIUTCS MUCBMEHHO Ha 5 u 11 Hexensix yueOHOro
ceMecTpa. Beinepaka n3 npumepHoro Ouiiera TECTOBOIO 33JJaHUs IIPEICTABIICHA HUXKE.

Quzuueckue ceovicmaa xcuokocmu u cuopocmamuxa Bapuant Nel

Bormpocer | OTBeThI
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1.1. K kakuM cuaM (MaccoBBIM HITH ITOBEPXHOCTHBIM) OTHO- 1. Cunbl TpeHHS U CUJIBI MHEPLMU - K [IOBEPXHOCTHBIM, CHJIBI J1aB-
CATCS CUJIBI TSDKECTH, CUJIBI JaBJICHUS, CUJIbl TPEHUSI U CUIIBI | JICHHUS U CHJIBI TSDKECTU K MAacCCOBBIM.
uHepuu? 2. K MaccoBbIM - CHJIBI TSDKECTH, CHJIbI MHEPLMU U CHIIBI JaBie-
HUS, K IOBEPXHOCTHBIM - CUJIBI TPEHUSL.

3. Ilpensiayne oTBeThl HEeBepHbI. JlaliTe cBON IpaBUIIBHBIA OT-
BET.

1.2. Yemy paBHsieTCS pa3HOCTH AAaBJICHUH B IBYX OCCKOHEYHO 1. dp=p (Xdx + Ydy).
OJIM3KUX TOUKAX JKHIKOCTH, HAXOAALICHCSA B COCTOSHUM PaB- 2. dp = pXdx.
HOBecus? 3.dp=pYdy.
Toukn pacrnonoXeHsl Ha OHOW BEPTHUKAIIM, OCh Z HaIpaB- 4. BepHbIX 0TBETOB HeT. JlaliTe CBOIl MpaBUIIbHBIN OTBET.

JICHaA BBEPX, OCU X u'Y nexar B FOpHSOHTaJ'[BHOﬁ IIJIOCKOCTH.

T'uopoounamuxa Bapuant Nel

Bonpocs! OTBeTsl
2.1. 3MeHst0TCA 1M 0OYepTaHUS JIMHUN TOKa B ycTaHoBUBLIEMCs | 1. B ycraHoBuBLIEMcS — 1ja, B HEYCTAaHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JIBHKEHUAX C TECUEHUEM BpEeMEHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCS] — HET.

3.B YCTaHOBUBIIEMCS 1 HCYCTAHOBUBIICMCS — J1a.
4.B YCTAaHOBUBILIEMCS — HET, B HCYCTAHOBUBILIEMCS — J1d.

2.2. KakoBa cpeziHssl CKOPOCTb ITOTOKA B cedeHuu momanso 8,0 | 1.2,0 m/c
CM2, €CITH pacxop noroka 1,6 i/c? 2.0,2 m/c
3.0,5 m/c

4. BepHbIX OTBETOB HET

JlabopaTopublie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUUYECKOTO MaTepualla JUCHUILIUHBI «[ uapaBnuka», B pe3ynbraTte CTYACHT
JOJDKEH 3HAaTh OCHOBHBIC TIOJIOKCHHUS CTaTUKU W JUHAMUKHA  OKHJIKOCTH,
COCTaBIIIOIIME OCHOBY pacueTa THIPABIWYCCKUX CHCTEM; YCTPONCTBO M MPUHITHII
JNCHCTBUS TUAPABIMYCCKMX MAIIMH W CHCTEM; YMETh IPUMEHATH CpPEICTBa
M3MEPCHUS OCHOBHBIX THAPABIMYECKUX MapaMETPOB; UCIIOJIb30BaTh HOPMATUBHEIC U
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU U3yYECHUU
CICIUANBHBIX JUCIMIUIMH, BJIAJIETh METOJAMH pacyeTa THIPABIMYCCKUX CHUCTEM WU
nogdopa  THAPOMEXAHMYECKOrO0  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHECHHUSA
THIIPABINYECKUX HMCCIEIOBaHM, 00OpabOTKM W aHanm3a WX pe3yibTaroB. B kypce
«'unpaBnukay mpenmnonaraeTcs BeIMoMHEHUE 19 mabopaTopHBIX padoT.

Jloryck K BeIMOIHEHUIO JIP TPOMCXOANUT IIPH yCIIOBUM OCBOCHHS MaTepHalia
HaJIMYUsSg Yy CTYACHTA 3allOJIHCHHOW TaOJHWIbl ONBITHBIX JaHHBIX B JKypHAJe
naboparopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUIECKHUM MaTepUajIoM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJUT B (hOpPME JTOKIada CTYACHTA MO BBITOJHCHHON
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.

IIpumep mnepedHsi BONPOCOB NpHU 3amure JadopatopHoi padorbr Ne 1
«OcHOBHbBIC (PU3HYECKHE CBOMCTBA KUIAKOCTEN»

1.1 Kakue ¢usnueckue cBoiicTBa xxuakoctu Bl 3Haere?

1.2 laiiTe onpeneneHne mIOTHOCTH, YAEIBHOIO U OTHOCUTEIIBHOTO BECa KU~
KOCTH.

1.3 Yto Takoe TemIepaTypHOE paCIIUPEHHE U COKUMAEMOCTh KUIKOCTH? Uem
OHM XapaKTEPUIYIOTCS?
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1.4 JlaiiTe ompeneneHue BA3KOCTH KUAKOCTU. Kak 3amuchiBaeTCsl BhIpaKCHHE
JUISL KacaTeJIbHOTO HAIPSDKEHHS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPHITOMY
Herotonom?

1.5 KakoBa cBS3b AUHAMHUYECKOH M KHHEMATHYECKOM BSI3KOCTH, KAKOBBI HX
eauHuLbl u3Mepenus? Kakumu nmpubopamu onpenenseTcs: BI3KOCTh KUJIKOCTH ?

IlepeyeHb BONPOCOB K 3K3aMeHY MO IMCIUNJINHE
Paznea 1. 'mapaBiauka

1. OcHoBHbIE (PU3MYECKHE CBOWCTBA KUIKOCTH.

2. [TpuGops! 17151 U3MEpEHUs MIIOTHOCTH, YJEIBHOTO Beca U BI3KOCTH.

3. Cuiibl 1 HanpspKEHUS, JEUCTBYIOIIME B JKMAKOCTH. ['Mapocratnyeckoe
JABJICHUE U €T0 CBOMCTBA.

4. Huddepenunanbible ypaBHEHHS PABHOBECHUS >KUIKOCTH (ypaBHEHUS
Diinepa).

5. OCHOBHOE ypaBHEHHE THIPOCTATUYECKOTO JABJICHHUS.

6. I'mppocratnueckuii Hanop. Ilokasate Ha yepTexe cocyla ¢ KUIAKOCTHIO
Y MIb€30METPAMU THAPOCTATUUECKU HAMIOP U €r0 COCTABHBIE YACTH.

7. IIpe30meTpuyeckuii Hanop. IToka3aTe Ha yepTeke cocylia ¢ KUIAKOCTHIO
U MIb€30METPAMU MbE30METPUUYECKHUI HAIIOP U €T0 COCTABHBIE YACTH.

8. [TonsiTue abCONIOTHOTO JABIEHUS, U30BITOYHOTO JABJIEHUS M BaKyyMa.
Nx nzmepenue.

9. 3akoH [lackans. I[IpuHUOMO ycTpoHCTBa M pacuera TUAPaBIMYECKOTO
mpecca.

10. Hcnonw3zoBanue 3akoHOB [lackans U cooOMIAONIMXCS COCYIOB B THAPO-
CTaTUYECKUX MAIINHAX.

11. IIpubGopsl nns u3MepeHus aBiIeHUS KUIKOCTH.

12. Omnpenenenue CUIIbI TUAPOCTATUYECKOTO JIABJICHUS KUJIKOCTH Ha ILIO-
CKY10 CTeHKY. LleHTp naBieHus.

13. T'mppoctaTmyeckuil mapaaokc.

14.  IlocTpoeHue 3M0p TUAPOCTATUYECKOTO IABIEHUS KUIKOCTH Ha IIIOCKHE
Y JJOMaHbIE CTEHKH.

15.  Omnpenenenue cuiibl TMAPOCTATUYECKOTO AABIEHUS KUAKOCTU Ha KPUBO-
JMHEWHYIO TOBEPXHOCTb.

16. OmnpeneneHue BEPTUKAILHON COCTABJISIIONIEH CHIIBI THAPOCTATUUECKOTO
JABJICHUs HA KPUBOJIMHEWHYIO TOBEPXHOCTH. [locTpoeHue tena naBieHus.

17. OmnpeneneHue ropu30HTAIBHON COCTABIAIONICH CUIIBI THAPOCTATUYECKO-
r'0 JIaBJICHUS] HA KPUBOJMHENHYIO TOBEPXHOCTb.

18.  OOBSACHUTH CIEAYIOIINE MOHATHS: PACXOJ, CPEAHSISI CKOPOCTh, CMOYCH-
HBII IEPUMETP, TUAPABINYECKUNA paauyc. BoIBECTH ypaBHEHHE HEPA3ZPBIBHOCTH JIS
MOTOKA KUIKOCTH.

19. OOBsACHUTH CAeAYIOIINE TOHATHS: YCTAHOBUBIIIEECS U HEYCTaHOBUBIIEE-
Csl IBWYKEHUE, TPACKTOPUS U JIMHUS TOKA, HAIOPHOE U 0€3HANIOPHOE JABUKEHUE MOTO-
Ka, pABHOMEPHOE JIBUKEHUE MTOTOKA.

20. BsiBecTH ypaBHeHUE bepHYIM 715 3JIEMEHTAPHON CTPYMKH HI€AIBHOM
KHUJKOCTH U OOBSCHUTH (PU3HYECKUN U T€OMETPUUYECKUN CMBICI BXOJISAIIUX B HErO
YJICHOB.
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21. BmiBecTH ypaBHeHHE bepHyM A MOTOKa UeanbHOM kuakoctu. O0b-
SCHUTH (PU3NYECKUN U TEOMETPUUECKUIA CMBICI BXOISIINX B HETO YJICHOB.

22. BniBecTH ypaBHeHue bepHymiu A mOTOKA peanbHOM KUAKOCTH U 00B-
SCHUTh (PU3NYECKUN U TEOMETPUUYECKUIA CMBICI BXOSIINX B HETO YJICHOB.

23.  OOBACHUTH TeOMETpUYECKUN U (HU3NUECKUN CMBICT ypaBHeHUs1 bepHyi-
JIM 17151 TIOTOKA peabHOM KUJKOCTH.

24.  PexuMbl ABMKEHUS XUAKOCTH. Yucno PeilHoNbACAa U €ro KpUTHYECKOE
3Ha4YCHHUE.

25. OmnpeneneHue MmoTepb Haropa MpU HAMOPHOM JBHUXKEHUHU >KUJIKOCTH B
KPYTJIBIX TpyOax.

26. @opmyna Iapcu. Omnpenenenue kodpduimeHTa A B 3aBUCUMOCTH OT
pexXuMa JABMKSHHS )KUJIKOCTH.

27. T'mapaBiuyeckd riajKue W HIEpoXoBaTbie MOBEpXHOCTU. OT Yyero 3aBu-
CUT KO3(P(ULKEHT A B YKa3aHHBIX YCJIOBHIX JBUKEHUS KUJIKOCTU B TPYyOOIpOBOAAX.

28. Ot kakux (aKTOpOB M Kak 3aBUCAT IMOTEPU IHEPruu, Kod(PUIMEHT
Japcu npu TaMUHApPHOM U TIPU TYPOYJIEHTHOM PEXKUME JABMKCHHUS KUJIKOCTH.

29. MecTHble CONPOTUBIIEHUSI U MECTHBIE TOTepU Hanopa. [TpunHiun cioxe-
HUS [TOTEPb.

30.  OmbITHOE OMpeeNeHre MECTHBIX MOTEPh Haropa U Ko PUIMEeHTOB Me-
CTHBIX TIOTEPb.

31. OOBSCHUTH CIEAYIOIIME TOHSATHS: Majlo€ OTBEPCTHE, TOHKas CTCHKA,
CKaTUE CTPYH, MOJHOE CKATUE, COBEPUIEHHOE CKATHUE, UHBEPCUS CTPYH.

32. BsiBectu dopmyny s ONpeNeNeHUsT CKOPOCTH MCTEUEHHS >KUJIKOCTH
yepe3 OTBEPCTHE B TOHKOM CTeHKe B aTMoc(epy IpH MOCTOSIHHOM Hamnope. Jlath mo-
HATUS KOA(DPUIIMEHTOB CKOPOCTH, CKATHSI, paCX0/1a.

33. BsiBecTu GopMyiy IS ONpENIETICHUSI PacX01a UCTEUEHUS KUIKOCTH Ye-
pe3 OTBEpCTHE B TOHKOM CTEHKE B aTMOc(epy MpH MOCTOSIHHOM Harope. Jlath noHs-
TUSL KO3()PUIIMEHTOB CKOPOCTH, CKATHSI, paCX0/1a.

34. Knaccudukanus nacaakoB. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35.  Meroasl u mpuOOPHI sl U3MEPEHUS PacXoa KUJIKOCTH.

36. T'mapaBnuueckuil ymap B TpyOax. @opmyna npodeccopa H.E. Kykos-
CKOrO.

37. Bupael rugpaBindeckoro yaapa. OmnpenelieHUE MOBBIMICHUS JaBICHUA
MIPU pa3JIMYHBIX BUJIAX yJapa.

38.  Meroabl npenoTBpalieHust 1 00pbObI C THIPABINYECKUM yIapOM.

39. Kunaccudukanus TpyOoonpoBOIOB.

40. T'mapaBnuyeckuil pacyeT KOPOTKHX TpyOOmpoBoaoB. THIbI pemiaeMbIx
3a/1ad.

41. T'mapaBiuyeckuil pacyeT KOPOTKHX TpyOornpoBojoB. Breibop cedeHwmit
JUIsL COCTaBJICHUSI ypaBHEHUsI bepHyIUIn.

42. Meroauka pacuera KOpOTKOro TpyOOIpoBoa.

43.  JInuHHBIE TPYOOIPOBO/IBI.

44. TuapaBiuyeckuil pacueT JIJIMHHBIX TPyOONpoBOJAOB. THIIBI pelIaeMbIX
3a/1ad.

45. TynukoBble TpyOonpoBoabl. OCOOEHHOCTH THIPABINYECKOTO pacyeTa.
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Paznen 2 I'mapaBiauvyeckne MAIIUHbI

1. Obmas knaccudukaius HacocoB. [IpUHIMTT AECTBUS HACOCOB pa3iiny-
HBIX KJIaCCOB.

2. YCTpOCTBO M IPUHIIUIT JEHCTBUS IIEHTPOOEIKHBIX HacocoB. OOmacTh ux
NPUMEHEHUs, TIYCK B XO/I, peTyJIHMpPOBaHUE MMOAAYH, JOCTOMHCTBA M HEJOCTATKH.

3. Uro Takoe Hamop Hacoca? BeIBecTH 3KCIUTyaTallMOHHYIO (opMyIly Ha-
nopa Hacoca.

4. Hamop nacoca. BeiBog mpoekTHOM (hopMyIsl Hamopa.

5. Onpenenenue Hamopa Hacoca o MOKa3aHUsSIM MPUOOPOB (IKCIUTyaTalH-
oHHas hopMmya).

6. OcHoBHOE ypaBHEHHE PabOThI LIEHTPOOEIKHOTO HAacoca.

7. Paboune xapakrepuctuku H-Q, N-Q, n-Q meHTpobexHbix HacocoB. Kak
OHU TIOJTy4Yal0TCsl Ha TIPAaKTUKeE?

8. Pabota nenTpoOexHOro Hacoca Ha JaHHBIA TPyOONpoBOA. XapakTepu-
CTHKa TpyOonpoBoja u ee noctpoenue. Pabouas Touka.

0. Kak nmomobpath Hacoc mo pabounM XapakKTepUCTUKAM ?

10. IlapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o01uii TpyoOonpoBoOI.

11. Ilepecuer paGoueii xapaktepuctuku H-Q neHTpoOexHOro Hacoca Ha
HOBYIO 4acToTy BpanieHus. O0touka pabodero koiseca neHTpoOexxHoro Hacoca. Kak
U3MEHSIOTCS ITPU 00TOYKE HATIOP U MOIIHOCTh, YEM 3TO OOBSICHAETCA?

12.  Cnoco0sl peryianupoBaHus MoJaquu LHEeHTPOOESKHBIX HACOCOB.

13. IlapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o0t TpyoonpoBo. DPheKTUBHOCTD MapaljeaIbHON pabOThI.

14. IlpenenbHas BeicoTa BcachiBanusa. KaButanus. bops0a ¢ kaBuTanuen.

15. Tloabop Hacoca o pabo4ynM XapaKTepUCTUKAM.

16. OOBemHbie Hacockl. OOmas Gpopmysia UX MPOU3BOAUTEIHLHOCTH. Xapak-
Tep 3aBucuMoctu Mexay H u Q mpu nmoctosHHON yacTote BpaieHusi. Perynuposa-
HUE T0JIauu.

17. IlpuHuun AeWCTBUS U OCHOBHBIE THUIIBI MOPUIHEBBIX HacOCcOB. Mx gocTo-
WHCTBA W HemocTaTku. PerymupoBanue mnonauu. CpenHsisi NpOU3BOJUTENBHOCTD
MOPILIHEBBIX HACOCOB.

18. ®opmyna MrHoBeHHOro pacxozga. I'paguku momayum MOPUIHEBBIX HACO-
COB IIPOCTOT0, ABOWHOTO U TPOMHOTO JIEMCTBUS.

Pasznea 3 BogocHao:xxenune

1. Cxembl cucTeM BOAOCHA0XEHUSI ¢ 3a00pOM BOJIbI U3 MOBEPXHOCTHOTO U
MO/I3€MHOTO BOJIOMCTOYHUKOB. OCHOBHBIE 3JI€EMEHTHI CXEMBI.

2. CxeMbl CHCTEM BOJOCHAOXKEHHUS C 3a00pOM BOJBI M3 IMOBEPXHOCTHOIO
BOJOUCTOYHHUKA. OCHOBHBIE 3JIEMEHTHI CXEMBI.

3. CyTouHasi U 4acoBasi HEpaBHOMEPHOCTh BojonoTpedsienus. Omnpexaene-
HHE pacyeTHOTO (TMKOBOTO) pacxoa.

4. [Ipou3BOAUTENHHOCTH U HAIIOP BOAOIPOBOJIHON HACOCHOW CTaHIIUU.

5. OmnpeneneHne eMKOCTH Oaka BOJOHAMOPHOM OallHu.

24



6. Omnpenenenue BHICOTHI BOJOHAMIOPHON OaIIHH.

7. OpaudT, cxema u IPUHIIUN IeUCTBHUS.

8. ITHeBMaTHuecKasi BOJONOAbEMHAs ycTaHOBKA. CXeMa ¥ MPUHLHUMN AEHCT-
BHS.

9. BonoctpyiiHas BogonoabeMHasi ycTaHoBKa. Cxema W NPUHLMN ACHCT-
BHS.

10. TpebGoBanus, npeabsBiIsieMble K KaU€CTBY MUTHEBOI BOJIBI.

11.  CnocoOsl yny4lleHust KadyecTBa BOJbI.

12. TexHOIOTMYECKHE CXEMbI OUYUCTKU BOBI

13. . [IpurogHoCTh HCTOYHUKA BOJOCHAOKEHUS ONPENEIIeTCs CIeAYIOIMUMHU
OCHOBHBIMU TpeOoBaHUsIMU. CaHUTapHAsI OXpaHa UCTOYHUKOB BOJIOCHAOXKEHMS U BO-
JOTIPOBOJIHBIX COOPYKEHUIA.

6.2. Onucanme nmokasaresjel 1 KpUTepueB KOHTPOJIS yCIIEBAeMOCTH, ONIMCAHNE
IIKAJI OlleHUBAHHUA

OI_ICHKa TeKYH_ICﬁ pa6OTBI n HpOMC)KYTO‘IHBIﬁ KOHTPOJIb CTYACHTOB OCYHICCTB-
JISICTCA Ha OCHOBC TpaI[HI_II/IOHHOﬁ CUCTCMBI KOHTPOJII U OICHKH YCIICBACMOCTHU. Tpa—
AUIIUOHHAA CHUCTEMa KOHTPOJA H OLHCHKH YCIICBACMOCTH CTYACHTOB IIPCACTABJICHA
KpUTCPHUAMHU BBICTABJICHUSA OLICHOK II0 quBIpeX6aHHBHOﬁ CUCTCMC «OTJIHUYHO)», «XO-
pouro», «KyadoBJIICTBOPUTCIIbHO», «HCYAOBJICTBOPUTCIIEHOY.

KpuTtepun onieHKH BbHITIOJTHEHHSI TECTOB:

Texyiiee TectupoBanue (B 3JIEKTPOHHON (hOpME C HUCIIOJIB30BAHUEM HIHU(PPOBOTO
cepBuca Sunexk.@opmel) npousBonuTcss Ha 5 u 11 Hemensix ydyeOHOro cemecTpa.
Kaxnprii Tect coctout u3 10 BonpocoB. Kputepun olieHUBaHUS:

- IpaBWIbHBIE OTBETHI HA 5 U MeHee 3aaHuii — 2 6ajuia (Hey10BIETBOPUTEITHHO),

- IpaBWIbHBIE OTBETHI HA 6 - 7 3a7aHuil — 3 6ayiia (yI0BIETBOPUTEIIBHO),

- IpaBWJIbHBIE OTBETHI HA 7 - 8 3a7aHuii — 4 6aiia (Xopolo),

- IpaBUJIbHBIE OTBETHI Ha § - 10 3amanuii — 5 6ayI0B (OTVIMYHO),

OcHOBaHUSIMHU JJI1 CHIDKCHHSI OIICHKM Ha | Oail SIBISIFOTCSA: OTCYTCTBHUC
000CHOBaHHMS BEIOPAHHOTO OTBETA, HETIOHBIN OTBET; HEOPEKHOE BBHITOJIHCHHE, OIITHOKH
B 0003HAYCHUSIX U T.II.

Kpurepuu ouieHKHM BHINOJHEHHUS M 321U THI J1A00PATOPHBIX PadoT:

K 3amure naGoparopHoit pabOThl NPEACTABIAECTCS OTYET C MOJHOCTHIO
00paboTaHHBIMU pe3yJIbTaTaMU U3MEPEHUH, rpadUuecKUM MaTepUagoM, BHIBOJAMHU.
OTuer He MOXeT OBbITh NPUHAT U TOJUICKUT JOpPaOOTKE B cClyyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHbIX (hopMyll, 0003HAYEHUH U T.I.; OTCYTCTBHSI HEOOXOJIHUMOTO
rpaduuecKoro Marepuania; HeKOppeKTHON 0OpabOTKU pe3yIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHOil paboTre NpoxoAUT B GopMme IoKIana
CTYJI€HTa 1O BBIMIOJIHEHHOW pPabOTe M OTBETOB Ha BOMNPOCHI MpEnojaaBaTess 0
TPAAULIMOHHOM CHCTEME OLEHKU CcUCTeME. B cilydae monydeHHs NpU 3alluTe
nabopaTopHOil  pabOThl  HEYNOBIETBOPUTEIBLHON OIEHKH, pabdoTa MOIJIEKHUT
IIOBTOPHOU 3aILUTE.
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Tabmuna 7

Kpurepuu onieHuBaHusl 3alIUTHI JIA00OPATOPHBIX padoT

Onenka

Kpurtepuu ouennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

«OTJHYHO» — CTYJICHT W3JaraeT CoJIep)KaHue BOMPOCA JIOTHYCCKH
BEPHO, AapryMEHTUPOBAHO, YMEET JeJlaTh BBIBOJABI; [PABUIIBHO
(dbopMyaupyeT OCHOBHBIE 3aKOHBI, 3HA€T U TMPUMEHAET OCHOBHBIC
(hopMYyJIBI M pacyeTHBIC 3aBUCUMOCTH TI0 TeME JJA00PaTOPHOU pabOTHI

Cpennuii ypoBeHb
«»
(xoporo)

«XOPOLIO» — CTYJCHT M3JIaraeT CoJIep’KaHNe BOTPOCA JIOTHUECKH BEPHO
U II0 CYHICCTBY, YMCECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HC3HAYWUTCIIBbHBLIC
OILIMOKN WINA OITMCKH, YTO B IICJIOM HE€ BBLI3HIBACT COMHEHHU B OCBOECHUH
TEeMbI TaO0paTOPHOH PaOOTHI

[ToporoBsiii ypo-
BeHb «3» (ymoBiie-

«YAOBJETBOPUTECJIBbHO» — CTYICHT HC B MMOJTHOM MEPE BJIAACCT
HaBbIKaMH JIOTMYHO W AaprymMCHTUPOBAHO MH3JIaratb COACPIKAHUC
mMarcpuaia, HMECT 06HII/I€ 3HaHUSA OCHOBHOI'0 COACPKAHUA TCMbI

TBOPHTENbHO) paboTel 0€3 OCBOEGHHUS HEKOTOPBIX CYIIECTBEHHBIX IOJIOXKEHUMH,
AOIMYCKA€T HECTOYHOCTHU, OAHAKO YMCCT NMPHUMCHATHL 3HAHUA U YMCHUS 110
TeMe paldoThl,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIBbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YpOBEHB «2» (He- | COAEp)KaHHWs  Marepuajga  JIabopaTopHOM  pabOThI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHHUU Marcepuraia, HEC YMCCT BBIJCINTD
TCJ'IBHO) TJIaBHOC U CA€JIaTh BBIBOIbI.

Kputepuu oueHKH BBINOJHEHUA pacyeTHO-rpaguyeckoi padorsl (PI'P)

PacuetHo-rpaduueckas pabora cocTOMT U3 6 pa3sHOBAPMAHTHBIX 3adad IO
TeMaM H3y4aeMoro Kypca JUCHMIUIMHBI «l'MapaBivKa» mOpeAnosararmmx
BBIIIOJIHEHUE THUAPABINYECKUX PACYETOB, IIOCTPOCHUE THUAPABINYECKUX CXEM,
rpauKoB WM AUarpaMM. 3aJaHue Ha pacyeTHO-rpapuUecKyto paboTy BBIAAIOTCS HA
1 - 2 "Henensix yue6HOro cemectpa. CTyIAeHThl caMOCTOATEIbHO BhINONHAIOT PI'P u
MPEACTABIAIOT €€ B PYKOIMCHOM MWJIM IE€YaTHOM BHUJE Ha Juctax ¢opmarta A4.
PacuetHo-rpadguueckass paboTa He MOXET OBITh MPUHATA U TMOMJIEKHUT JTOPaOOTKE B
cllyyae: OTCYTCTBUSI HEOOXOAMMOIO TIpadHuyeckoro marepuana WM OTCYTCTBHUE B
rpaduueckoM MaTepuae HeOOXOJUMBIX 0003HauUEHUH (CUJIbI, JaBJIEHUS, PACCTOSHUS,
IUIOLAM U T.J.), UCHOJIB3YEMBIX B PacdeTe; HEKOPPEKTHOW OOpabOTKU pe3yJsbTaToB
pacueToB. Brpimonnenue PI'P sBrsiercss o0si3aTenbHBIM 3JIEMEHTOM, BIUSIONIMM Ha
JOIIYCK, K Cllaye dK3aMeHa 110 JUCLIUILIHE.

Tabnuma 8
Kpurepuu ouennBanus PI'P
Kpurtepuu onennBanus

«OTJHUYHO» — CTYJIEHT CAMOCTOSITEIbHO U B IMOJIHOM 00bEME BBITIOITHUI
PI'P norumyHo, mnocnenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWUII
penieHue 3auay.
«XOpPOLIO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJIHOM OOBEME BBIIOJIHUI
PI'P gnorumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWUII
peuieHue 3a1ad, HO B PEUICHUHM 3aJa4 HMMEKTCS HE3HA4YMTENIbHbIC
OImMOKH M HETOYHOCTH.
«YJAOBJICTBOPUTEJIbHO» — CTYJICHT CaMOCTOATEIbHO U B IOJHOM
o0beme BbmoaHw PI'P, oxgHako B pemeHun uMeEOTCS OMMOKU U

Onenka

Bricokuii ypoBeHb
«5»

Cpennuii ypoBeHb
«»

[Toporossiii ypo-
BEHb «3»
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HETOYHOCTH, OTCYTCTBYET IOSICHEHUS METOJMKHM pELIeHus 3ajad,
HeOpexkHoe oopmiieHne paboTh
«HEY/I0BJICTBOPHUTEIbHO» — CTYJICHT He BbINOIHWI PI'P

MuHuMaILHBII
YPOBEHB «2»

HpI/I IMOJIYUYCHUHN HeYIIOBJICTBOpI/ITCJIBHOﬁ OLOCHKMH II0 pvaeTHO-Fpa(i)quCKOﬁ
pa60Te OHAa MMOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOfI caayc.

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K »sk3ameHy nomyckaercss CTYAEHT, NOJHOCTBIO BBIIIOJHUBIINN BCE BUIBI
y4eOHOM 1 caMOCTOSTENbHOU PadOThI M CIABIINNA OTYETHBIE MAaTEPHUAIIBI.

DK3aMeH MPOBOAUTCS B YCTHOHN (hopme B BUJE TOKIaAa CTYJEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMPEACTABICHUEM HA JIUCTE OTBETA: YpPaBHEHUH,
dbopmyn, pacueTHbIX cxeM, rpadukoB U T.II. U OTBETOB (ecnu MmoTpeldyeTcs) Ha
JOTIOJIHATEIIbHBIE BOMPOCHI IIPENO1aBaATENS.

KauecTtBo ocBOEHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBICHHBIX
YHUBEPCAJIIBHBIX W 00menpodecCUOHaIbHBIX KOMIETEHIUH, 3HAHUS M yMEHUs
CTYyJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULIMOHHON TEXHOJIOTUEN:

Kpurtepuu ouennBanus pe3yjbTaToB 00y4eHHUSsI
Tabnuua 9

Ouenka Kpurtepuu oueHuBanus
OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYIACHT, KOTOPBIM U3J1araet coaep-
»KaHUE BOIIPOCA JIOTUYECKH BEPHO, apTyMEHTUPOBAHO, YMEET IeIaTh
BBIBO/IbI; IIPAaBUJILHO (DOPMYIIMPYET OCHOBHBIE 3aKOHBI TUAPABIUKY;
3HAET U MPUMEHSET OCHOBHBIE (POPMYIIBI U pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa IMAPABINYECKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIMUI JA€UCTBUS U OCHOBHBIE XapaKTEPUCTUKH pabOThI THApPaB-
JIMYECKUX MAIIUH U IIPUBOJIOB.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIINHOMN, ¢(OPMUPOBAHBI HA
YPOBHE — BbICOKHIA.
OLICHKY «X0POILLI0» 3aCIYyKMBAET CTYICHT, KOTOPBIN U3J1araeT CcolepKa-
HHE BOIIPOCA JIOTUYECKU BEPHO U I10 CYLIECTBY, YMEET JI€]aTh BIBOJBI U
MIPUBOJUT MPUMEPHI U3 ITPAKTUKH, HO JOIYCKAET HEKOTOPBIE HETOYHO-
CTH U HE3HAUUTEJIbHbIE ONIMOKH UM OMKCKH, YTO B II€JIOM HE BbI3bIBAET
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢pOPMUPOBAHBI HA
YPOBHE — XOpOLIMii (CpeaHuii).
OLICHKY «Y/0BJICTBOPHTEIbHO» 3aCIyKNBAET CTYACHT, KOTOPHII HE B
IIOJTHOW Mepe BIIAJIEET HAaBBIKAMH JIOTHYHO W ApI'YMEHTHUPOBAHO U3JIa-
raTb CoJiepXKaHue MaTepHuala, UMeeT oOMe 3HaHUsI OCHOBHOTO COJEp-
[ToporoBblil ypo- | ’KaHUS JUCLUILIMHBI 0€3 OCBOECHHUSI HEKOTOPBIX CYIIECTBEHHBIX M10JIO-
BEHb «3» (yOBJe- | )KEHMI, JOMyCKaeT HETOYHOCTH U 3aTPYIHSAETCS B TEOPETHUECKUX BbI-
TBOPHUTEIIBHO) BOJIaX, OJJTHAKO YMEET IIPUMEHSTh 3HAHUS U YMEHUS B IPAKTUYECKUX
paboTax, BiajieeT HaBbIKaMU padOThl CO CIIPAaBOYHOM M y4eOHOM uTe-
paTypoy, yMeeT I0JIb30BaThCsl HOPMAaTUBHBIMH JOKYMEHTAMMU.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢pOPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.

Bricokuii ypoBeHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«»
(xoporo)
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OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAECT CTYACHT, KOTOPBIM HE
MuHuManbHbI | OCBOMJI 3HAUUTENbHYIO YacTh COAEpKAHUS JUCLUIUIMHBI; JOIYCKaeT
YPOBEHB «2» (He- | CyIIeCTBCHHbIC OIIMOKHM B M3JI0KCHUHM Marepualia, He B MOJHOW Mepe
YIOBIIETBOPHU- BJIaJICET METOJAaMH BBIMOJHEHMS THIPABINYECKUX PACUYETOB; HE yMEET
TEJIBHO) BBIJICJINTH TJIABHOE U CIEJIATHh BBIBOJIBI.
KoMnereH1um, 3aKpeIuIEHHbIE 32 JUCHUIIMHOMN, He C()OPMHUPOBAHBI.

7. YueOHO-MeTOAN4YeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIITIMHBI
7.1 OcHoBHas JuTepaTypa

1. T'unpaBnuka: YueOnuk / A.Il. Ucaes, H.I'. KoxxeBuukora, A.B. Emun — M.:
HULl UHOPA-M, 2015. — 420 c.

2. KoxesnukoBa H.I'., Torynosa H.II., Emun A.B., llleBkyn H.A., KpuBuan-
ckuii B.®. [Ipaktukym no runpasiuke: YueoHoe nocooue M.: HUL] UHDOPA-M,
2014. - 428 c.

3. TugpaBnvka M TUJpaBIWYecKWe MamIMHbL. JlaGopaTOpHBI MPaKTUKYM:
VYuebnoe nocobue. / H.I'. KoxxeBuukora, A.B. Emun, H.A. llleBkyH, A.B. [Ipansiii,
B.A. llleBkyH, A.A. llpim6an, b.T. bekumens - CII6.: U3natensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum goctyna https://e.lanbook.com/reader/book/76272/#1

4. MexaHuka )XKUJIKOCTH U Taza: yueoHoe nocodue / H.I'. KoxxeBHukosa, H.A.
eskyHn, A.B., dpansiii / ®I'bOY BO PITAY-MCXA umenu K.A. Tumupsizena. —
M.: OO0 «Meranoaucy, 2021.— 161.

7.2 lonoiHUTEBHAS JIUTEpaTypa

1. XKypb6a M.T'., CokomnoB JI.W., I'oBopoBa XX.M. Bonocuabxenue. [IpoekTu-
pOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.1. — M.: UznatenbctBo ACB,
2003. - 288 c.

2. Kypba M.I'., Coxonos JI.W., I'oopoBa XX.M. Bonocuabxenue. [IpoekTu-
pOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.2. — M.: UznatenbctBo ACB,
2004. — 494 c.

3. Kyp6a M.T"., CokomnoB JI.I., 'oBoposa KX.M. Bonocua6xxenue. [Ipoextu-
pOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.3. — M.: UznatenbctBo ACB,
2004. — 256 c.

4. Kanexkun A. A. I'mapaBiivka W TUIpaBIMYEeCKUE MallUMHBI: Y4yeOHOe Moco-
oue. — M.: Mup, 2005. — 512 c.

5. Opnos B.A., Keurka JI.A. BonocHabxenue: Yuebnuk. — U.: UTHOPA-M,
2015.-443 c.

6. llleBeneB @.A., llleBeneB A.D. Tabnuipl 1 THAPABIUYECKOTO pacyeTa
BOJOIPOBOHBIX TpyO: CnipaBouHoe nocodue. 9-e u3a. — M.: OO0 «bACET», 2007.
— 336 c.

7.3 HopMmaTHBHBIC IPABOBbIC AKTbI

1. TOCT 2.704-2011 Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIMH.
IIpaBuiia BBINOJHEHUS THIPABINYECKUX U THEBMATUYECKUX CXEM.
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2. CIT 31.13330.2021 «CHulI 2.04.02-84*. Bonocuabxenue. HapyxHbie ceTu
U COOPY>KEHUS.

3. TOCT P 51232-98 «Bopa nutheBas. O0uiue TpeboBaHUS K OpraHU3AINU
METO/IaM KOHTPOJIS KaueCTBa.

4. CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBLI U TpebOBaHUs K obec-
MeYeHU0 0e30MmacHOCTH U (KMiIu) 0e3BPEHOCTH /JIA YeJoBeKa (DaKTOPOB Cpesbl 00u-
TaHUS

7.4 MeTogu4ecKue YKa3aHHsl, PEKOMEHAAUMH U IPyrue MaTepuajbl K
3aHATUAM

1. KoxeBuukoBa H.I'. I'mapocratuka: meroamueckue ykazanus / H.I'. Ko-
xeBHUKOBa, A.B. Emun, H.A. llleBkyH, A. B. [Ipansbiii ; Poccuiickuii rocy1apcTBEH-
HbIl1 arpapHbiil yHuBepeuteT — MCXA umenn K. A. Tumupsszea. — Mocksa : PI'AY-
MCXAunme-uu K. A. TumupsizeBa, 2018. — 84 c.— TeKcCT : 3JIEKTPOHHBIN.

2. KoxeBuukoBa H.I'. I'mnponunamuka : npaktukym/ H.I'. KosxeBHukoBa,
A.B. Emun, H.A. IleBkyH[u nap.] ; Poccuiickuil rocynapCTBEHHBIN arpapHbIi
yauBepcuter —-MCXA nmenun K.A. TumupszeBa. - Mocksa: PITAY-MCXA umenu
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anextponnsiii. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleBkyn H.A. u np. ['mapasnuka, rumapo-
MalIuHBl U CENbCKOX035UCTBEHHOE BojlocHaOkeHue Yacte 3. 'uapaBianueckue ma-
muHbl: [Ipaktukym / H.I'. KoxkeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansbrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. KoxesuukoBa H.I'., Emun A.B., [lleskyn H.A., Ipansiii A.B. ['ugpasnuka :
Metoauueckue ykazanus / KoxkxesaukoBa H.I'., Emun A.B., llleskyn H.A., [pansrii
A.B. —M.: U3n-80 PTAY-MCXA, 2016, 40 c.

5. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. Kypnan
nabopaTopHeiX pabor mno aucuuruimHam  «l'mapasnukay, «l'uapaBiuka U
ruapaBiIuyeckue MamuHely, «l'maporazoguHamuka» u  «BonxocHabxkenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMI
«Tpuanar», 2015. — 44 c.

6. Ucaes A.Il., KoxeBuukosa H.I'., Emun A.B. u ap. Hacocsl: Metonnueckoe
nmocooue. — M.: MI'AY, 2008 r. — 80 c.

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

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUIHUATBHBIN aUIEp
KPYMHEHIINX MPOU3BOAUTENCH HAacOCHOTO 00opymoBaHus Poccuu (OTKPBITHIA JOC-
Tyn).

2. http://library.timacad.ru DnekTpoHHO-0ubIMoTeuHass cucrema [[Hb nmenu
H.N. KeneznoBa ®I'bOY BO PI'AY-MCXA umenu K.A. TumupsizeBa (OTKpBITHIN

JOCTYTI).
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3. http://rucont.ru SnexTpoHHO-OMOIMOTEUHAs cucTeMa «HanmoHanbHbIN 1UQ-
posoii pecypc PYKOHT» (oTKpBITBIN AOCTYI).
4. http://www.techgidravlika.ru MudopmanronHo-crnpaBouHas cucrema (OT-

KPBITBIN JOCTYTI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANUMOHHBIX CIIPABOYHBIX

CHUCTEM

TabmumalO
IlepeyeHb MPOrpaMMHOro odecne4eHus
HaumeHoBaHue
Ne pasjiena yuyeOHoit HaunmeHnoBanmue Tun Aniop I'on
/0 | TUCHUNJIHHBI (MOTY- NMPOrpaMmblI MPOrpaMMblI pa3padoTku
JIst)
Paznen 1 «I'mppaBnu-
Ka»
1 Paznen 2 «'mapaBnu-| Microsoft Office OdprcHBIi naker Microsoft 2001
YECKUE MAIIMHBDY 365
Paznen 3 «Bonocuab-
KEHUEH
Paznen 1 «I'mppaBnu-
Ka»
Paznen 2 «I'mppaBnu-
2 SAunexc Tenemoct |Buneokondepeniuu| SAnnexc 2021
YEeCKHE MAIIUHBD)
Paznen 3 «Bonocuab-
KEHUEH

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM TSI
OCyILIeCTBJIEHHSI 00Pa30BaTEJIbLHOIO MPOoOLecca MO JUCHUILIMHE (MOYJII0)

Tabnuma 11

Ceenenus 00 00ecne4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0MHETaMH, 1a00paTOPpUAMHU

HanMeHOBaHHe CHENMAILHBIX MOMe-
IIEHUI 1 MOMeleHu i TJIsl CaMOCTO-
TeJbHOI padoThl (Ne yuedOHOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTh CcreUAIbHBIX IOMELeHUH U 1o-
MellleHUi VIS CAaMOCTOSITeJIbHOM padoThI**

1

2

23 xopmyc, 7 ayauTopus

1.Okpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (UHB.
Ne410134000001611)

3. Hocka HacteHHas 3-anemenTHas (MuB.Ne
210136000005980)

23 xopiryc, 70 ayauTopus

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

2. CTeH ruipaBIUYeCKuil YHUBEpCalIbHBIH J1abopa-
topubiil I'VJIC-2 “T'mapocraruxa’” (MuB.Ne
210134000002962)

3. Manometrp MT2C-712M1-1-0-10 (1ns.
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Ne210134000002454)

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

5. Cucrtema TpyOOTPOBOJOB HA CTAHUE C THIPOESMKO-
crero (MuB.Ne 210134000002785)

6. JlaTumk pacxojia ¢ MHAWKALUEH mapaMeTpoB
(MuB.N2210134000002783)

7. Natuuk naBienus -2 wt(Mus.Ne210134000002782
; 210134000002781)

8. lllkad cucrempl ynpaBieHus: ¢ HHAUKATOPAMHU
(MuB.N2210134000002784)

9.. llenTpoOexHBIE HACOCHI - 21T
(MuB.N2210134000002779; 210134000002780)

10. Ctena nabopaToOpHBIN MO UCCIICTOBAHUIO Pa0OTHI

IMHEBMATUYECKOW BOJONOIbEMHON YCTAHOBKH
(MuB.Ne 210134000002963)

Jlist camocTOsATEIbHOM paboThl CTYAEHTOB TaK e MpelycCMOTpeHbl YuTaib-
HbIi 3a1 LlenTpanbHoil HayuHolt 6ubnuoTexu nmenn H.U. XKenesnosa PTAY MCXA
uMenu K.A. TumupsizeBa 1 KOMHaTBhl CAMOTIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToan4yeckue peKOMEHIAIMHA 00Yy4aAIIMMCS 110 OCBOCHUIO M CIIUTIIUHbI

OO6pa3oBaTenbHbIN TpoIecC MO AUCIUIUIMHE OpraHU30BaH B (opme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayaUTOPHON M BHEAYAUTOPHOM) 00ydJaroNIuXcs ¢ mpe-
Mo/IaBaTelIeM U caMoCTOsTeNbHasl paboTa oOydaromuxcs). YueOHble 3aHsATUs (B TOM
YHCIie 10 pean3alyi MPAKTUYECKOW TOATOTOBKY) MPEACTABICHBI CIEAYIONUMHU BH-
JIaMu, BKJIIOYasl ydeOHbIe 3aHSATHs, HANpaBlICHHBbIE HAa MPAKTHUYECKYIO MOATOTOBKY
00Oy4aromuXxcs U MPOBEICHUE TEKYILIEro KOHTPOJISl YCIIEBAEMOCTH:

JCKIUH (3aHATHS JIEKIIMOHHOTO THUIIA);

nabopaTopHble paboThI (3aHATHUS CEMUHAPCKOTO THUIIA);

TPYTIOBBIE KOHCYIIBTAINY;

WH/IMBHIyaJIbHbIE KOHCYJIBTAllMd W HWHBIC y4eOHBIC 3aHATHS, MPEIyCMaTpH-
BaIOIIIME UHIMBUIYAIbHYIO pabOTy MpernoiaBaresis ¢ 00yJaronumcs;

caMoCTosTeNbHasl paboTa 00yJaronImxcs;

3aHATHUS WHBIX BUJIOB.

Ha y4eOHBIX 3aHATUSX 00y4YaroInecs: BRIMONTHIIOT 3alJIaHUPOBAHHBIC HACTOS-
e mporpaMMoi OTAETbHBIC BUABI yUeOHBIX PabOT, B TOM YHWCIE OTACIBHBIX dJe-
MEHTOB palOT, CBSI3aHHBIX ¢ Oyayliel mpodeccuoHaIbHOM 1eITeNbHOCTHIO.

[Tocemenre JEKIIMOHHBIX 3aHATUN SBISCTCA 00s3aTENBbHBIM. [IpomyreHHbIN
JICKITMOHHBIN MaTepuan HeoOXOIUMO 3aKOHCIEKTUPOBATh M MPEIOCTABHUTH JIEKTOPY
JUTS1 OTPaOOTKHU.

[Ipu mpoBeneHuu J1a0OPATOPHBIX PabOT CTYACHT AOHKEH UMETh CBOM Mepco-
HAJBHBIN )KYpHAJ JJIs BBITIOTHEHUS 1a00paTOpHBIX paboT, KOTOPHIH OH 0hOpMIISET B
OTIEIBHOM TeTpaau WM Ha Juctax ¢popmara A4 B COOTBETCTBUU C YCTAHOBJICHHOU
dbopmoii. Hanmane omHOTO KypHasia Ha ABYX W OOJiee CTYACHTOB MPH BBIMOJIHCHUN
1ab0paTopHOM pabOThI HEAOMYCTUMO.
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[lepen nHayanoM nabopaTopHO pabOThl CTYJAEHT JIOJDKEH CaMOCTOSATEIbHO
YSICHUTB: COJEpKaHHe padOThl, MOCIEI0BATEIbHOCTh BBHIMOJIHEHUS HAOIIOACHUN U
U3MEpPEHUN, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHbIX. OO0IIMe cBeaeHus
Mo TeMaM J1JabOpaTOPHBIX pabOT MPE/ICTABIEHbl B METOJUYECKUX YKa3aHUSIX K IMPO-
BeJICHUIO JIabopaTtopHbIX padot. IIpomyuieHHble 1abopaTopHbie paOOThl MOJJIEKAT
0TpabOTKe B COOTBETCTBHUU C rpa)KoM OTPabOTOK, COCTABIIIEMbIM 3a JIBE HEJIENH 10
KOHIIa y4eOHOTO ceMecTpa.

[Ipu m3yyeHUu Kypca JUCHUIUIMHBI 0CO00€ BHUMAHHUE CIEAYET YIEIUTh Clie-
IYIOIMM BOIPOCAM: OCHOBHOE ypaBHEHHE TMAPOCTATUKU, CHIIbI ABJICHUS Ha ILIO-
CKH€ M KPUBOJIMHEWHbIE OBEPXHOCTH, ypaBHeHUEe bepHysiu, noTepu Hamopa, ucTe-
YeHHEe KHUJAKOCTH Yepe3 OTBEPCTHS U HACAJIKH, TUJIPABIMYECKUHN yaap, OCHOBHBIE TIO-
KazaTenu paboThl HACOCOB, paboure XapaKTEPUCTHUK HACOCOB, XapaKTEPUCTUKA TPY-
OorpoBoJIa, mapajljiesibHas U MOcaeA0BaTeNbHas paboTa HACOCOB, KABUTALIMS.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSITEIIEHO MPO-
paboTaTh HPOMYIIEHHYIO TeMy (pa3ziei), MpeloCTaBUTh MPEnoJaBaTeIi0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTh B YCTOH (popMe Ha BOMPOCHI 3aaBacMble MPEIo-
JaBaTesieM Mo TeMe JICKIHUH.

[IpomymieHHbIE TabOpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTaHOBJIIEHHBbIM Kadenpoil rpaduxom otpadotok. [lepea orpabot-
KO J1abopaTopHOii pabOThl CTYIEHT CAMOCTOSTENIHO H3y4YaeT TEOPEeTHUECKUIl MaTe-
puan mo TeMe paboThl, TOPSAOK €€ MPOBEICHUS U METOAUKY OOpaOOTKH OIBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJHEHUW MPOMYIIEHHOW TabopaTopHOi pa-
OOTBI 3aHOCHT B 3apaHee MOATOTOBICHHBIN oT4eT. [locne 0OpabOTKM OMBITHBIX JTaH-
HBIX OOPMIICHHBIH TOJDKHBIM 00pa30M OTUYET O BHITIOJHEHHUH J1a00paTOPHOU paboThI
NPEe0CTABIISACTCS BEAyLEMY IPENoJaBaTesto s 3allUThl.

12. MeToanyeckne peKOMEHIANMH NPENOAABATEIAM 110 OPraHNU3alMU 00yYeHUs
10 AUCHHILINHE

Haunyumeit ¢opmoii opranuzanuu o0y4yeHuss nucuuiiuHe «[ uapaBivka»
MpeICTaBIACTCA Takas, IpU KOTOPOU BCe BUJbI YUEOHBIX 3aHATUN (Jiekuus, gabopa-
TOpPHBIE 3aHATHUS, pacueTHO-rpaduyeckue paboThl) 00pa3ylOT €IUHbIH B3aMMOCBS-
3aHHBIA Y4eOHBIN Tpouecc. [ 1aBHBIM 3BEHOM 3TOTO MpolEecca SIBISIOTCS JIEKIUU, Ha
KOTOPBIX HAJIAraeTcsi OCHOBHOE COAEpKaHUE Kypca M JaeTcsl Hay4yHas U METoauYe-
CKasl yCTaHOBKAa B M3YYEHUHU MPENOJaBacMOM AuCHMIUIMHBL. 1Ipu ycioBumn cBoeBpe-
MEHHOT'O 3aKpeIlICHHs JEKIHMOHHOTO MaTepuaia Ha IPYNIIOBBIX 3aHATUAX U B IPO-
1IECCE BBIMOJIHEHUS JOMAIIHUX 3aJaHUI CTYJEHTHI SIBJSIOTCS HA OYEPEHbIE JEKIUU
JOCTAaTOYHO MOATOTOBJIEHHBIMHU JUJISI UX IPOCIIYIIMBAHUS U YCBOEHHUS.

Bo Bpems nekiuii 1eMOHCTpauus ClaifoB WIN MPE3EHTAUNUN SBIAECTCS MpEN-
nourutenbHee. [I[puMeHenne cinaiioB U npe3eHTanuii Tpedyer TaTeaIbHol paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TaKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PParMEeHTOB
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(GUIBLMOB U CNANI0B, TOJ00p WILTIOCTpAU U YepTexeH, MpoBepKa KauecTBa UX Je-
MOHCTpAIIUH, 3aTPAYUBAEMOI0 BPEMEHS U T.I.

IIpoBenenue J1abopaTOPHBIX 3aHATHI SBIACTCS OJHUM U3 BaOKHEUIIUX d3Jie-
MEHTOB 3aKpEIJICHUS! TMPOUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUs MpaKTHye-
CKUX HaBBIKOB CTYJI€HTAMHU.

JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ noArpymnmnoil. Heo6xo-
MO 3apaHee U3BECTUTh CTYJEHTOB O TeMe OyyIero JiabopaTopHOIro 3aHATHS, YKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJICHHUS C:

— 1eJbI0 J1a00PaTOPHO PaboThI;

— TEOPETHUYECKUM MaTepuajoM, He0OOXOJUMBIM /Ji BBIMOJHEHUS AaHHOW pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTAIbHBIX JaHHBIX;

— METOJIMKON 00pabOTKH MOJYyYEHHBIX B IMpoliecce JabopaTopHOil paboThl pe-
3yJIbTAaTOB;

— IolyMaTh O BBIBOJIAX, KOTOPbIE HEOOXOAUMO CeNaTh B KOHIIE paOOTHI.

Ha naGoparopayio paboTy CTYyIE€HT JOJKEH MPHUATH C MOATOTOBIEHHBIM KOH-
CIEKTOM JIa0OPATOPHON PabOTHI.

Bce naboparopnbie paboThl T1OIKHBI OBITH OPOPMIIEHBI B OT/IeTbHOM <«OKypHa-
7€ AJis J1abopaToOpHBIX PabOT». DTO MOXKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlUi AJis MpOBeAeHUsl JabopaTopHOUl pa-
00ThI, pa3pabOTaHHBIX KaQeapoi, TOTOBUT CBOM MEPCOHAIbHBIN KOHCIEKT, MO0 OT-
JEeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa JIabopaToOpHOU
paboTHI.

[Ipu gocTaTOYHON TEXHUUYECKOW OCHAIICHHOCTH y4eOHOW abopaTopuu Ka-
(deapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOPHYIO paboTy, MpeABapUTEIbHO Pa30UBIINCH
no «Opuragamy», BKIOYaromuM B ce0s o 4 — 5 crynenToB. Ecim e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJHSETCS cpa3y Bced Moi-
rpynnoit wiu ‘2 noarpynmsl. [Ipu 3ToM npenopaBaTenb pacupenesieT MEXIy CTY-
J€HTaMU 00sI3aHHOCTH IO BBIMIOJIHEHHUIO J1TA0OpaTOpPHON paboThI, CTapasich 3aJeuCT-
BOBaTh B pab0TE KaK MOKHO OOJIbIIIE CTYJIEHTOB.

[lepen mpoBeneHueM J1abOpaTOpHOW pabOTHI MpEnoaaBaTeNb WIM ACCUCTH-
pYIOIIMIA eMy UHXKeHep (J1abopaHT) yueOHOM 1abopaTopuu MPOBOAUT UHCTPYKTAXK IO
TEXHUKE O€30MaCHOCTH.

[locnie CHATUSL OMBITHBIX JAHHBIX CTYACHTBHI 00pabaThIBAIOT PE3YNbTAThl DKC-
NepUMEHTA, CTPOAT rpaduku (€clii OHU NMPETYCMOTPEHBI B paboTe), JENat0T BHIBOIBI
o pabore.

[locne BbIMoONIHEHUs JaOOpPaTOPHOl paboTHI Ieecoo0pa3HO MPOBOAUTH €€
«3aluTy». JTO MO3BOJSET CTYJAEHTaM €€ pa3 MOBTOPUTh U OCMBICIUTH MPOMIECH-
HBIM MaTepual, a Mperno1aBaTelio OLIEHUTh CTeNeHb YCBOCHUS MTPOUIEHHOTO CTY/IeH-
TaMy MaTepuaia.

Texkyuiee TecTupoBaHHe 11€7€CO00Pa3HO MPOBOJAUTH 2 - 3 pa3a B TEUEHHE Ce-
MecTpa. C ero nmoMolIbio MpoOBEPSiETCsl YCBOCHHUE CTYACHTaMU MaTepuana, MpoiieH-
HOTO 32 6-8 Heenb. JTa MPOBEPKa J0JKHA OBITh JOCTATOYHO TNIYOOKOW C T€M, UTO-
OBl OTHOBPEMEHHO CIIYKUTh MOJTOTOBKOM K MPEJICTOSIIEMY SK3aMEHY.

JlomxHO OBITH pa3pabOTaHO HECKOJBKO BapHAHTOB TECTOBBIX 3aJlaHUU C TEM,
YTOOBI OJIM3KO CUSALIUE CTYEHTHI UMEJIU Pa3Hble BApUAHTHI.
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TecT XelarelbHO KOMIIOHOBATh W3 IITH WA LECATH BOIIPOCOB IIPUMEPHO
OIMHAKOBOM CIIOKHOCTH, YTO O0JerdaeT IpPelofaBaTeIiO BLICTABICHHE OIEHOK IO
KOJIMYECTBY BEPHBIX OTBETOB. [Ipy mpoMeEXyTOYHOM UMCIIE PaBHBIX IO CIIOKHOCTH
BOIIPOCOB, HAIpuMep, 7 — 8 MOXXHO IPUNATh KaXIOMY BOIIPOCY BECOBOM KO3(hduiru-
eHT B 3aBUCHMOCTH OT CIIOXKHOCTH C TAKHM PacdeToM, 4TO CyMMa BECOBBIX K03 (u-
ITUEHTOB paBHsuIack 10.

HeyoBIeTBOPHUTENLHO HAMCAHHBIE KOHTPOJBbHBIE PAOOTHI IEPEMUCHIBAIOTCSA
CTyIeHTaMH IIOBTOPHO II0 APYrOMYy BapHUaHTy. BayXHBIM METOAMYECKMM TpeOOoBaHU-
eM TIPH IPOBENEHUHU TECTUPOBAHMSA SBISIETCS CBOEBPEMEHHOE O3HAKOMIICHHE CTY-
IEHTOB C JOIYIIEHHBIMHI B HEM OIIHOKAM.

IIporpammy pazpaboran (u):
W

(mmommuce)

IlleBxyn H.A., K.c-X.H., IOLIEHT
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PEIIEH3MA
Ha pa6o4yio NporpaMmy AHCUMIIHHb «51.0.27 TUAPABJIAKA »
OIIOII BO no nanpasienuio 35.03.06 «ArpouHkeHepus», HANPABJICHHOCTE
«MHTeNIeKTyaNbHbIe MANIHHBI H 000py/I0BAHKE B AIIK» (xBanudukanusi BBITYCKHUKA —
0akajgaBp

AnpnpeessiM CepreeM AHAPEEBUYEM, JOLICHTOM xaheapsl «ABTOMATH3AIMHA U POOOTH3AIAN
TeXHOTOTHYECKUX MPOIECCOB UMEeHH aKanemuka .. BopoauHay, TOKTOPOM TEXHHHYECKUX HayK,
(maee MO TEKCTy pENEH3CHT), TPOBEJCHA PEHCH3MA paGoveil IPOrpaMMBI  IMCLMIUIHHEL
«Tugpasnukay OIIOIT BO 1o HampaBiCHHUIO 35.03.06 «ArpouHKEHEpHs», HaIPaBICHHOCTH
«VIHTeIUTeKTya bHble MalIFHBl B 000PYNOBAHKE B ATIK» (6akanaBp) pa3pabOTaHHOU B OTBOY
BO «Poccuiickuii TocyapCTBEHHBIA arpapHbIi YHUBEPCUTET — MCXA nmenn K.A. TumupszeBay,
Ha Kadeape MeKTPOCHA0KEHHS ¥ TEINIOOHEPT STHKA HMCHH axagemuka V.A. Bymsko (pa3paboTduk
— Ilesxyn Huxonaii AnekcannpoBud, IOUCHT, K.C-X.H.).

PaccMOTpeB MpECTaBIEHHBIE Ha PELECH3HPOBAHUC MAaTCpHalIbl, pElleH3EeHT IpHIIeT K
CIIEJIYFOIIUM BBEIBOJIAM

1. Ilpenwsasnettas paboyas mporpaMma JUCIMILIAHbI «'mapaBnuka» (najnee IO TEKCTY
[IporpamMmMa) CcoOmGencneyen tpeboparmsaiv  ®I'OC  BO mo  HampaBICHUIO 35.03.06
«ArpourxeHepusy. IIporpamma codepocum  BCe OCHOBHBIC —DA3JENbl, COOMGEMCHEyem
TpeGOBaHMAM K HOPMATHBHO-METOANIECKUM TOKYMEHTAM.

2. lpenctasnenHas B [Iporpamme  axkmyanibHOCHL yueOHOM JMCUMIUIMHBI B pamKax
peammsamus OIIOII BO re nodnesicurm coMHeHuIo — JECIUILIAHA OTHOCUTCS K 0053aTENbHON JacTh
ygebHoro nukiaa — b1.

3. IIpencraenenHble B [IporpamMme #eau AHCIUILIAHBL coomeemcmeyiom TPeOOBaHUIM

®I'OC BO manpasuenus 35.03.06 « ATPOHHKEHEPHSY.
B cooTBeTcTBHH ¢ IIporpammoil 3a JUCHHUILIAHOH «THApaBIAKay 3aKPEIUICHO 3 KoMHeHIeHYUL.
Jucrmmmana  «[uppaBnuka»y M IIPEACTaBICHHAL I[Iporpamma ¢nocobna peanusoeame HX B
0OBABIEHHBIX TpeOoBaHUsX. Pe3ynbTaTsl 00ydeHNs, IPEICTABICHHBIC B [TporpaMMe B KaTeTOpUAX
3HaTh, YMETb, BIANETh COOMGEMCMEYIOMm crerubuKe W CONEPXKAHHIO JUCIUIUIMHBL - M
DeMOHCIPUDYION, 803MOHCHOCHTb TIOTYUEHYS 3aBICHHBIX PE3yILTaTOB.

4. Obmasi TPYIOEMKOCTh MUCHHIUTHHBL « MApaBimKay COCTABIACT 3 3auéTHBIE €IUHUIIBI
(108 wacos).

5. Unadopmanusi O B3aUMOCBS3M H3YJaeMbIX JHUCIHMIIIMH M BOIIPOCAM HCKJFOUCHHUS
TyONMpOBaHUS B CONEPKAHMH IUCIUILIAH coomeemcingyem eHCTBUTENPHOCTH.  JIMCIUILIHHA
«uapaBnUKa» B3aMMOCBS3aHA C APYTHMM AUCIMILTHHAME OITOIT BO u Yuebuoro maHa IO
panpapienuio  35.03.06 «ArpouHXEHEPUA) U BO3MOJKHOCTh JQyONUpOBaHMs B COACPNAHHA
OTCYTCTBYET.

6. IlpencrasmenHas  IIporpamMma  MpEAONAract KCIIONB30BaHAE  COBPEMEHHBIX
06pa30BATENBHEIX TEXHOJOTHH, HCIOJB3YEMBIC IIPH peayn3alui PasMIHBIX BUJIOB yueOHOH
paboTsl. PopMBl 00pa30BATENBHEIX TeXHOJIOTHH coomaemcmeyrom creiprKe TUCITUILIAHEL.

7. TIporpamma RECIMIUTAHB! «[ MIpaBiIMKay IPearonaract 17 3aHsTHI B MHTEPAKTUBHON
dbopme.

8. Bumel, comepikaHue M TPYIOEMKOCThH caMOCTOsITeTbHOM  padoTBl  CTYHCHTOB,
pesicTaBleHHble B [IporpaMMe, COOmGemcCIneyIon Tpe6oBaHusIM K TOATOTOBKE BBIIYCKHHKOB,
comepxamumest Bo ®T'OC BO HampaBieHns 35.03.06 « ATPOHUHIKEHEPHUSI ).

9. IlpencTaBieHHbIE ¥ OIHMCAHHBIC B I[Iporpamme (GOpMBI meKyujel OUCHKH 3HAHUH
(BLITIOJTHEHHE U 3aIUTa JabopaTOPHBIX paboT, ydacTde B TECTMPOBAHHI, BBINOIHEHHE PACICTHO-
rpadpuyeckoifl paboTEl M ayIUTOPHBIX 3aaHUAX - paboTa C TEeXHMYECKOH JUTEPATYPOH),
coomsemcmgyiom crieniQuKe TUCIUILITHHBL TpeGOBaHMAM K BBITYCKHUKAM.

dopma MPOMEKXYTOIHOTO KOHTPOJLA 3HAHUHM CTYIEHTOB, IIPEAYCMOTPEHHAL IIporpaMMoH,
oCymecTBIsIeTCA B (opMe 3K3aMCHa, HTO coomeemicmeyem CTaTycy JUCHUILIAHBIL, Kak




JUCIHATUTHHEL 00s3aTeNPHOR 9acTh yuebroro mukna — bl ®IOC BO nampapienus 35.03.06
«ATPOUHKEHEPHUSI.

10. ®OpMBI OIIEHKHU 3HaHUH, IPEICTABICHHDIC B [Iporpamme, coomeemcmeyiont ceunuxe
JHCIATUTAHEL ¥ TPeOOBAHUIM K BRIy CKHUKAM.

11. YuebHO-MeToquuecKoe  obecredeHue — AMCIUIIHHBL [IpeICTABIIEHO: ~ OCHOBHOM
nuTeparypoif — 4 HCTOYHHKA (6azoBbiit  yueOHHUK), JOTIONHUTEIBHON JHTEPATypOH — 6
HaMeHOBaHUH, VHTEpHET-PeCYpCHl — 4 UCTOYHMKA U COOMEEMCMEyem tpe6oarusam PI'OC BO
nanpasnenis 35.03.06 K ATpOHHKEHEPHAY.

12. MaTepuaibHO-TCXHUIECKOS obecrieuenye IUCIUIUIMHBL COOTBEICTBYCT crenupuKe
IECIUTIHHDE! «[MApaBINKa» U 00eCIeIMBACT UCIIOIB30BAHNAC COBpPEMEHHBIX 00pa3oBaTeNbHbIX, B
TOM YHCIIE MHTEPAKTUBHBIX METOZIOB obyucHHS.

13. MeTonuueckue pEKOMEHHALUMHM  CTy[ACHTaM W MCTOJMIECKHUC peKOMEHIAlUuH
IpenojiaBaTelaM [0 OpraHu3auy oGyderrs Mo JUCIHIIIMHE [T MPEICTABICHUE O crneunduxe
0GyueHys o IUCIUILTHHS «[ HIpaBIuKay.

OBIIME BHIBOJbI

Ha 0CHOBAHWY IIPOBEIEHHOTO PENEH3UPOBAHMS MOKHO CHEIATE 3aKIII0YEHNE, UTO XapakTep,
CTPYKTYpa H COJEPIKaHUC paGodedl IPOTrpamMMBbl JMCIATIIHHEL «mppasmukay OIIOIT BO 1o
nanpapienuio 35.03.06 «ATPOHHXCHEPHUA, HarpaBleHHoCTH «VHTEUIEKTyalbHbIC MAIMHbL 1
o6opynosarue B AITK» (xkBaymduKaMs BBITyCKHAKA — Gakanasp), paspaboranHas [IIeBKyHOM
Huxomaem AJeKcaHApOBUYEM, MOLEHTOM, K.C-X.H. COOTBETCTBYET TPeOOBAHUAM ®roC BO,
COBpEMEHHBIM TPEOOBAHMAM SKOHOMHKH, PIHKA TPyZd H [IO3BOJIAT TIpY €& peanu3anyy yCICIIHO
obecrednTh HOPMUPOBAHUE 3aIBICHHBIX KOMIICTEHIIUH.

Penensent: Anapees C.A., IOUEHT KaQeAppl «ABTOMATH3AIMA I po6OTH3ALKH TEXHOTOTHIECKIX
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