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1 OEJIb U 3AJAYU OCBOEHUA JTUCIHUIIJIMHbI

[lenbio OCBOCHUS TUCHMILIMHBI «[ UapaBinka» sBisieTcs (popMUpOBaHUE Y
00y4YaroIuXcsl MPEICTABICHHUM, TOHATHH, 3HAaHWA O (DYHIAMCHTAJIBHBIX 3aKOHAX
pPaBHOBECUSI W JIBIKCHHS J>KUIKUX W Ta3000pa3HBIX TEJI M NPUMEHCHHS ITHUX
3aKOHOB JIJIsl PEIICHUS TEXHUYCCKUX 3a]1a.

JIns  JMOCTHIXKEHHMS TIOCTABJICHHOW IEJIM TPU OCBOCHHMH JIMCUUILUIAHBI
PEIIAOTCS CICAYIOIINE 3a1a4H:

-00y4eHHE CTYJACHTOB OCHOBHBIM 3aKOHAM MEXAHHKH OJKHJKHUX M|
ra3000pa3HbBIX Cpe;

- 00yYeHHE CTYJICHTOB MOJICIIAM TCUCHUS KHUIKUX U Ta3000pa3HbIX CPE/I;

- HM3y4YCHHEC COBPEMEHHBIX HWH)KCHEPHBIX METOJOB THAPOMEXaHWICCKUX
pacyeToB.

2 MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctnumummaa b1.0.23 «I'mapaBivkay OTHOCUTCS K 00S3aTEIBHOM YacTh
broka 1 Jlucuurinael (MOyM) y4eOHOTO TJIaHa.

JucruminHa u3ydaercs Ha 2 Kypce B 3 ceMmMecTpe Ha o4dHOM ¢opme
oOydeHusi, 1 Ha 2 Kypce B 3 u 4 ceMecTpe COOTBETCTBEHHO JJIsi 3a04HOM (hOPMBI
oOyJeHus.

3 KOMIIETEHIIMM OBYYAIOIIETI'OCS, ®OPMHUPYEMBIE B

PE3YJBbBTATE OCBOEHMUSA JUCHUIIVINHBI/ O KUJAEMBIE

PE3YJIBTATDBI OBYYEHMUA 110 3ABEPIIEHUIO OCBOEHUA
IHPOI'PAMMBI AU CIHUITJIMHBI

[Ipomiecc u3yyeHus JOUCHUMIUIMHBI  HaIMpaBlieH Ha  (OpMUpPOBaHUE
cineayromux kommereHiuid (B coorBeTcTBUU ¢ ®I'OC BO u tpeboBaHUSIMU K
pesyabTatam ocBoeHus: OIIOIT).
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5 § Pesynbrarter ocBoenus OITOIT Ilepedens mIaHUPYEMBIX PE3YIBTATOB
~ 2 (ConeprxkaHne KOMITETESHITHH ) 0o0y4YeHUs TI0 AUCIIUTIIIHE
:
Cnocoben ompenensite kpyr 3amad B|MJ[-1. VYmeer Ha oOcHOBe aHamu3a
paMKax MOCTaBJICHHOMW 1I€JM U BHIOMPATh|TIOCTABJICHHOW  Leau  (OpMYyJIHpPOBATh
ONTUMAJIbHBIE CIIOCOOBI HX pEIIeHHs, [3a]aui, KOTOPble HEOOXOIUMO PEIIUTh IS
UCXOJs U3 JEUCTBYIOIIMX IPABOBBIX|€€ JOCTUKECHHUS.
HOpM,  uMmewomuxcs — pecypcoB  u[MJ[-2.CriocoOeHOIIEHUBATh  MMEIOIIHECS
VK-2 OTrpaHUYEHUN pecypchl, OrpaHUYEHHUS M JIEHCTBYIOIIKE
IIpaBOBbIE HOPMBI npu
MOCTaHOBKE/PEIICHNH 3a/1ay.
NJI-3. BeiOupaer onTuMaibHble CHOCOOBI
peleHus 3a7a4, UCXO/s U3 JIEHCTBYIOIINX
IIPABOBBIX HOPM, UMEIOIIMXCSA PECYPCOB U
OTpaHUYCHUH.
Crniocoben npumenats U/1-1.11pumenser 3HAHUA
€CTeCTBEHHOHAYYHbIC Y |MaTeMaTU4eCcKOTo aHanm3a u
OOLIEMH)KEHEPHbIE  3HAHUSA, METOJbI|MOAEIUPOBAHUA B  HPOPECCHOHATBHON
MaTeMaTHUYECKOTO aHanmsa U |1eSTeIbHOCTH.
OIIK-1 |momenmupoBanus B mnpodeccruoHanbHOl | U/[-2.IIpuMensieT 3HaHHS ©CTECTBEHHBIX
JESITEIbHOCTH. HayK B MPO(EeCCUOHAIBHOMN J1eATEeIbHOCTH.
N-3.I1pumenser 001IIeNH)KEHEPHBIE
3HAHUS B npodeccuoHaNbHOM
JIESITEJIbHOCTH.
Criocoben B chepe coeit|I/I-1. IIpoBomutr B cdepe cBoei
npodeccuoHanbHOM JeSITeIbHOCTH |TPO(eCcCHOHAIBHOMN JeSITeNIbHOCTH
NPOBOJUTH HM3MEpEHHs] M HaOII0/eHUs, [ M3MEpEeHUsT U HAOJIOAEHUs, B TOM YHCIE C
o0OpabaThIBaTh u MIPEIOCTABIIATH | IPUMEHEHUEM COBPEMEHHBIX METOJIUK U
OIIK-3 |3KcriepMeHTalIbHbIE JaHHbBIE 1|000pyAOBaHMUS.
pe3yJIbTaThl UCIIBITAHUM. NN-2.00pabatbiBaeT W MPEACTABISCT
MIOJIyYEHHBIE DKCIIEPUMEHTAJIbHBIE JaHHbIE
W pe3yiapTaThl  WCIBITAHUM,  JeJaeT
000CHOBAHHBIE BBIBOJIBI.
Cnocoben mpuHuMaTh oOocHoBanHbIe|U]I-1. [Tpuanmaer 000CHOBaHHBIE
TEXHUYECKHE  pelleHHs,  BBIOMpATh|TEXHUYECKHUE PELICHUs IPU PEIIeHUH 3a/1a4
3¢ deKkTUBHbBIE nu Oe3omacHble|Tpo(PecCHOHAIBHON 1€ATENbHOCTH.
OTIK-5 TexHu4yeckue cpeacrsa u texHosmoruu|UJ1-2.  OcymectBiasier  000CHOBaHHBIM

IIpU peleHuN 3a/1a4 npodeccnoHanIbHOM
JESATEIBHOCTH

BBIOOp Ah(EKTUBHBIX H  0€30IaCHBIX
TEXHUYECKUX CPEJCTB M TEXHOJOTUH NIpH
pemieHnn  3amad  HpodeccHOHaTbHOU
NeSATEIbHOCTH.




4 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

4.1 O0beM IMCUUIIMHBI M BU/IbI YUeOHOI padoThl

OO6m1ast Tpy1I0€MKOCTh JUCIUTIIMHBI COCTABIISACT 4 3a4eTHBIC €AMHUIIBI, 144 yacoB.

JJIs1 04YHOM (pOopMBbI 00yUeHHS

TpynoemkocTs Cemectp
JUCIUTIAHBI
Bun yue6HO# paboThI Bcero O6bem
4acoB | KOHTaKTHOM 3
paboThI
AyauTOpPHBIE 3aHATHS (BCET0) 54 54 54
Jlexmmm (J1) 18 18 18
B TOM YHCIIE: JlaGopatopusie pabotsl (JIP) 18 18 18
[Tpaktuueckue 3ansatus (I113) 18 18 18
CamocrosiTe/ibHasA . pabora  oOyuarmerocs(CPC) 90 5,05 90
(Bcero), B TOM YHCIIC:
M3yueHne BOIMPOCOB, BBHIHOCHMBIX Ha 33 2.7 33
CaMOCTOSITENIbHOE U3yUEHUE
CPC IToaroToBKa K BEINOJHEHUIO M 3alldTa 15 i 15
B ceMecTpe:  |1abopaTopHBIX paboT
[ToaroroBka k BBIMOJHEHUIO 1 3alliiTa 15 i 15
MPAKTUICCKHUX 3aHATHH
CPCB ceccuro: |3K3aMeH 27 2,35 27
Buja npoMexyToOYHO# aTTecTAalMU (3a4€T, IK3aAMEH) JK3aMeH JK3aMeH
O0mas TPy10eMKOCTb, 4. 144 59,05 144
OO011asi TPY10€eMKOCTh, 32a4€THbIE e ITMHUIIbI 4 4
JJISA 32049HOM opMbl 00YUeHHS
TpynoemkocTs Cemectp
JUCITUTIIAHBI
Bun yae6HO# paboThI Bcero O6bem
4acoB | KOHTaKTHOW | 3 4
paboTHI
AyauTOpHBIE 3aHATHS (BCEro) 14 14 8 6
B TOM YHCJIE: Jlextuu (JI) 6 6 4 2
Jlaboparopusie pabotsl (JIP) 4 4 - 4
[Tpaktuueckue 3anstus (I13) 4 4 - 4
CamocrositesbHas padora cryaenta (CPC) (Bcero), B 130 2.35 68 | 62
TOM 4HCJIe:
M3yueHne BOMPOCOB, BBHIHOCHUMBIX Ha 81 68 | 13
CaMOCTOSITENIbHOE U3yUeHHE
CPC [ToaroToBKa K BBIMOJTHEHHUIO M 3aIIUTa 20 i 20
B ceMecTpe: 71a00paTOPHBIX pabOT
[ToaroroBka k BBITOJHEHUIO 1 3alIUTA 20 i 20
MIPAKTUYCCKHUX 3aHATHH
CPC B ceccuro: |3K3aMeH 9 2,35 - 9
Buja npoMexyTouHO# aTTecTannu (3a4eT, IK3aMEH) JK3aMeH JK3aMeH
O0mas Tpy10eMKOCTb, 4. 144 16,35 144
O01mas Tpy10eMKOCTb, 3a4€THbIE eJHHHUIbI 4 4




4.2 TeMaTHYeCKHI IJIAH JeKIIMOHHLIX 3aHATHH

JJIs1 O4HOH (DOPMBI 00yYeHUS

Tembl JICKITMOHHBIX 3aHATUHN / CONIepIKaHUE JICKITHH

TpynoemMKocTb,
9.

2

3

I'mppocraTtuka
OcHOBHBIE (U3MYECKHE CBOMCTBA JKUAKOCTH. [loHsATHE uIcanbHOM
JKUJKOCTU. [ HIpaBIndecKoe 1aBJIEHUE U €ro CBOMCTBA.

I'mapocratuka
OcCHOBHOE ypaBHEHUE THAPOCTATUKU. EIUHUIBI U3MEpEeHUs JABJICHHUS.
[Tonsitue o Bakyyme (paspexenun). CriocoObl M3MEpEHHUs TaBJICHUS.

I'mapocratuka
Cuibl TUIPABIMYECKOTO JABJICHUS HA MOBEPXHOCTH. TOUKHU MPUIIOKEHUS
3TUX cuil. 3akoH Apxumena. [Ipocreiiime ruapaBInyecKie MalluHbl.

I'mpponunamuka

OCHOBHBIE  OINpEAENEeHUs] TUIPOJMHAMUKHU. Y CTAaHOBMBIIEECS U
HEYCTaHOBMBIILIEECS JBHKCHUE JIMHUM TOKA. YpaBHeHnue . beprymim mis
CTPYHKHU HJI€aTbHOMN KUAKOCTU U ero (pu3nuecKuid cMbici. YpaBHeHue Jl.
bepnyium 11 noTOKA peanbHON KUIKOCTH.

I'upponnnamuka

['uppaBnuueckue conpoTUBIEHUS. JlamMuHapHbII W TypOyJeHTHBIN
PEXKUMBI ABUKEHUS XKUAKOCTH. Yneno PeiHonbaca. ConpoTuBiaeHus mpu
JAMHUHAPHOM JBWXeHuH, hopmyna [lyaseitns.

I'upponnnamuka

ConportusieHue npu TypOyJIEHTHOM JBHUXEHUHM >KUIKOCTH. MecTHbIe
conpotusiieHus. ['mapasnuueckuil ynap. lMcredeHuwe XUAKOCTH 4epes
OTBEpCTUS M Hacaaku. [wapaBiauueckuil pacyer TpyOONpPOBOJOB U
KaHaJI0B. Pacyer pa3oMKHYyTOH TpyOOIPOBOJHOM CETH.

['unpaBnuyeckue U MHEBMATUYECKUE MAILIUHBI

I'mppaBnuueckne MamMHbL. XapaKTEPUCTUKU  JIOMACTHBIX  MAILUH.
OcHOBHOE ypaBHEHHE JIONACTHBIX MalMH. BblicoTa BcacbiBaHUs
LEHTPOOESKHOTO0 Hacoca W sBleHHE KaBuTauuu. [lomoOue momacTHBIX
MalIvH, KOAQUIUEHT ObICTPOXOIHOCTH.

I'mapaBnuyeckue U MHEBMAaTUYECKUE MALLIMHBI

[Tomnax, coBmecTHass paboTa JBYX OJMHAKOBBIX HACOCOB Ha CETh.
DJIEMEHTHI TEOPUH TOPUIHEBOTO Hacoca. AHOMaIbHBIE )KUAKOCTH. Pacuer
TUJPABIMYECKUX  CONPOTHBICHUM MpPH  JABUKEHUH  CTPYKTYPHBIX
SKUIKOCTEH.

['unpaBnuyeckue U MHEBMATUYECKUE CUCTEMBbI

OOume cBeneHus o TuaponpuBoje. [IpuHIMIT PabOTHL, CTPYKTYpHas
cxema, kinaccuuxamus. [uapompuBonpl 06e3  ympaBieHHs U C
ynpaBieHueM. ['a3 kak pabouee Teno mnHeBMornpuBoga. OcobeHHOCTH
TE€YEHMsI Ta3a B yCTaHOBHUBIIEMCS pekuMme. [IHeBMaTHyeckue MallvHBI.
ITHeBMoOanmapaTsl M cCpeAcTBa ITHEBMOABTOMATUKU. [IHeBMONpHUBOBI
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MaITNH

Hroro

18




AJIs1 3204HOM opMBbI 00yUeHUSA

e TeMbl TEKIIMOHHBIX 3aHATHI Tpynoemxocts,
./1. q.
1 2 3
I'mapocratuka
1 OcHOBHBIE (PU3MUECKUE CBOWCTBA KHUJIKOCTHU. | MIIpaBINYECKOE JaBICHHUE 5
u ero cBoictBa. (OcCHOBHOE ypaBHEHHE TuApocTaTUKH. CHbl
TUIPABIMYECKOTO JaBIICHUS HA TIOBEPXHOCTH.
I'mpponnnamuka
2 OcHoBHBIE  OmpeleNeHus  TUIPOJUHAMHKH. Y CTaHOBUBIIEECS U 9
HEyCTaHOBMBIIIEECS JABM)XCHHUE JIMHUU Toka. YpaBHenue JI. bepHymnu ans
CTPYWKH UJCaTHHOMN KUAKOCTH U €r0 (PU3HMUECKUI CMBICI.
['unpaBiuyecKre M MHEBMATUYCCKUE MAITUHBL.
3 |'mapaBnuueckuie MamIMHbI. XapaKTEPUCTUKU JIONACTHBIX MallnH. BeicoTa 2
BCACBIBaHMSI [ICHTPOOSKHOTO HACOCA U SIBJICHUE KABUTAIIUU.
Htoro 6
4.3 TemaTuyeCcKHil IJIAH NPAKTHYECKUX 3aHATHI
JJIs1 OYHOH (pOpPMBI 00yYeHUS
Ne TeMbl NPaKTUYECKUX 3aHATHN Tpynoemxocte,
I./11. q.
1 2 3
1 |BrmusHue (U3WYECKHX CBOWCTB JKHUIKOCTH HAa €€ CXKUMAeMOCTh U 5
pacuupsieMocThb
2 |[IpuMeHeHWE OCHOBHOTO ypaBHEHUS TUIPOCTATHKH JUJISI PEHICHHS 5
MPAKTHUYECKUX 3a7a4
3 |[Ipumenenue 3akonHa [lackains 11 pacyera rupaBIUIeCKIX MaIIHH 2
4 |OnpeneneHue BETUYMHBI W OPAWHATHI TOYKWA TPUIOKEHHS CHIIBI 5
JTABJICHUSI JKUKOCTH Ha TUIOCKUE CTCHKHU
5 |OmpeneneHue CUIIbI TABICHUS KUIKOCTH HA KPUBOJIMHEHHBIE CTEHKU 2
6 |[Ipumenenue ypaBHeHust bepHyin 1l perieHus MpakTHYeCKUX 3a1au 6
7 |IlocTpoeHue XapakTepHCTHK Hacoca u cetu. OmpexaeneHue padouei 5
TOUYKH Hacoca.
Htoro 18
JJIAA 32049HO# opMBbI 00yUeHHUHA
Ne TeMbl NpaKTUYECKUX 3aHATHN Tpynoemxocte,
1./1. q.
1 2 3
1 |[Ipumenenwne 3axona [lackans s pacyeTa rUIPaBINYCCKUX MAIIUH 2
2 |I[locTpoeHmne xapakTepucTHK Hacoca u cetu. OrmpexneneHue pabdodeit 2
TOYKH HAcoca.
Hroro 4
4.4 TemaTu4eCcKHUil IV1aH J1a0OPATOPHBIX padoT
JJIS OUYHOH (hopMBbI 00yUeHUsA
Ne Tewmbl 1a00paTOpHBIX paboT Tpynoemxocrs,
I1./11. 9.
1 2 3
1 |UccnenoBaHue pexXKUMOB ABUKEHUS KUIKOCTH. 2




2 |HccnenoBanue ypaBHenus J|.bepnymu 2
3 |Onpenenenne ko3P puIMEHTa CONMPOTUBIECHUS TPEHHS 1O JJIHHE TPYObI 2
4 |Onpexnenenne k03P GUITMEHTOB MECTHBIX COMTPOTUBIICHUM 2
5 |Onpenenenue pacxoja )KUIKOCTH TP IOMOIIM BojoMepa BenTypu 2
6 |McobeiTanue neHTpOOSKHOT0 Hacoca 2
7 |ABromaTmnueckas Oe3z0ameHHas Bojgokauka BY-5-30 2
8 |[TorpysxHbIe HACOCHI JJIsi BOJAOCHAOKEHUS 2
9 |BogompoBoaHas apmarypa 2
Htoro 18
AJIsl 3204HOM opMBbI 00yUeHUSA
Ne Tembl 1a00paTOpHBIX paboT Tpynoemocts,
IL./11. q.
1 |UccnenoBanue ypaBHenus J|.bepnymiun 2
2 |llorpyxHbIC HACOCHI JJIT BOAOCHAOKCHUS 2
Htoro 4
4.5 CamocrosiTesibHasi padoTa
JJIs1 O4HOM (DOpMBI 00yYeHUs
Howep Bz . Ha3zBanue O0Obem, akaj.
paszena CaMOCTOSITEIIbHON
(conepsxanue paboThI) Yachl
(TembI) paboThl
1 2 3 4
CamocrosTenbHas Hcropus pa3Butus ruapaBiuku. Dusnyeckue
pabota no(cBoiictBa  kuukocted.  [lpubopel s
TEOPETUIECKOMY U3MEpeHus aBJieHusl u Bakyyma. [IpocTteiimme
Kypcy (paboTa|ruapaBIUYECKUE MAIIUHBI
CTy/IeHTa Haja|[ mapaBiamyeckue DIIEMEHTHI MOTOKA.
BOIpOCaMH, VYpaBHEeHHE Hepa3phIBHOCTU MOTOKa. l[loTepu 33
BBIHOCUMBIMH Ha|Harmopa npu JIBUKCHHUH KHUJIKOCTH.
CaMOCTOSITENTLHOE 'mapaBianueckuit  ygap W cmocoObl  ero
W3y4yeHue) rameHus
[TopiiHeBble HACOCHI
O6nactpb MIPUMEHEHUS 00BEMHOT0
THJIPOTIPUBO/IA
[Toaroroska k|PaboTta ¢ yueOHO-MeTOAMYECKOU JHUTEpaTypoit
n1abopaTopHBIM Kypca, paboTy HaJ Y4YeOHBIM MaTepHUaIoM
3aHITHSIM u|(yueOHMKa, HOPMAaTHUBHBIX JTIOKYMEHTOB,
odopMIIEHHE OTYETOB |IOTMOJHUTEIBHON JIUTEPATYpPhI, B TOM YHUCIE C 15
MaTepualaMH,  IOJNydeHHBIMH  TI0  CEeTH
WuTepHeT), OTBETHI HAa KOHTPOJIBHBIE BOTPOCHI
u odopmieHHEe oOTyeTa MO JabopaTopHOMY
3aHATHIO.
[Toaroroska k|PaboTta ¢ yueOHO-METOAMYECKON JHUTEpaTypOit
MPAKTUYECKUM Kypca, paboTy HaJ Y4YeOHBIM MaTepHUaIoM
3aHITHIM u|(yueOHMKa, HOPMAaTHUBHBIX JTIOKYMEHTOB,
odopMIIEHHE OTYETOB |AOTMOJHUTEIBHON JIUTEPATYpPhI, B TOM YHUCIE C 15
MaTepualaMH,  IOJydeHHBIMH  TI0  CEeTH

WHTEpHET), OTBETHI HA KOHTPOJIBHBIE BOIPOCHI
u opopMIIEHHE OTYeTa M0 NPAKTHUYECKOMY




3aHATUIO.

[MonroroBka u cpaya|llpopaboTka  BOMPOCOB, BBIHOCUMBIX  Ha
JK3aMEHa DK3aMEH C Y4YETOM BOIIPOCOB, BBIHOCHUMBIX Ha 27
CaMOCTOSITEJIBHOE U3yYEHUE
Hroro: 90

JJIA 32049HOM GopMbI 00yUeHHs

Howmep
paszznena
(TembI)

Bun
CaMOCTOSITCIBHOM
paboThl

Ha3Banue
(conepxanue pabOThI)

OOneM, akaj.
Yackl

1

2

3

4

CamocTosiTenbHast
paborta
TEOPETUYECKOMY
Kypcy (pabora
CTy/IeHTa HaJl
BOIIPOCAMH,
BBIHOCHMBIMH
CaMOCTOSITEIILHOE
U3Y4EHUE)

110

Ha

Wcropust pa3BUTHS THAPABIUKU

I[Tousatue wunecanbHON JKUAKOCTH. EIWMHUIEI
u3Mepenus: napnenus. [lonstue o Bakyyme
(pazpexxenun). CiocoObl U3MEPEHUS JaBICHHUS.
Touku  TPWIOKEHUS OTUX  CHI.  3aKOH
Apxumena. IIpocreiimme  ruapaBIuvecKue
MAIITUHBI.

VYpaBuenue /. bepHymiu nis notoka peanbHOU
JKUJIKOCTH.

JlamuHapHblii W TypOyJIEHTHBIH  PEKUMBI
OBIDKEeHHUd Kkunkocth. Ywmcio PeliHoibiaca.
ConpoTuBieHHs MPU JTAMUHAPHOM JBUKCHHH,
dbopmyna Ilyazeiins. ['muppaBnudeckuid ynaap.
VcTedyenne KHUAKOCTH dYepe3 OTBEpPCTUS U
HACaJKH. Pacuer Pa30MKHYTOH
TpyOorpoBoHOi ceTu. OCHOBHOE YpaBHEHHE
JonacTHeIX MamuH. [lomobue  JomacTHBIX
MaluH,  KOo3(p(UIUEHT  OBICTPOXOIHOCTH.
[Tomnax, COBMECTHas paboTta TBYX
O/IMHAKOBBIX HACOCOB Ha Ce€Th. AHOMaJIbHbIE
JKUJIKOCTH. Pacuer TUAPABIMYECKUX
CONPOTUBIIEHUNA TPHU JBUKEHUH CTPYKTYPHBIX
JKUIKOCTEN. OO0mue CBEIICHUS 0
TUAPOTIPUBOJIC. [MpuHnmn paboTHI,
CTPYKTYpHas cxema, KIaccupuKanus.
I'upponpuBonbl  0e3  ympaBieHUss U C
yopasieHueM. ['maponpuBoabl ¢ MalIMHHBIM
yropasieHueM. [ uaponpuBoIbl ¢ APOCCETHHBIM
yopaBieHueM. [MaponpuBoabl € MaIMHHO-
JIPOCCENIbHBIM yIpaBICHUEM. Ob6nacthb
MPUMEHEHUS O0BEMHOTO TuApomnpuBoAa. [a3
KaK pabouee TENo MTHEBMOIIPUBO/A.
Oco0eHHOCTH T€YEeHHsI Ta3a B YCTAHOBUBIIIEMCS
pexuMe. [THeBmMaTHyeckue MAIITUHBI.
[TueBMoOamnmapaTsl u cpencTea
ITHEBMOABTOMATHKH. [THeBMOTIPUBOTBI
TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIUH.

81

[Toaroroska K
1ab0paTOpHBIM
3aHATHUSIM u
odopMmIIeHHE OTYETOB

Pabora ¢ y4eOHO-METOAUYECKOW JIUTEPATypOid
Kypca, paboTy HaJ Yy4eOHbIM MaTepHUaJIoM
(yueOHUKa, HOPMAaTHBHBIX JOKYMEHTOB,
JIOTIOJTHUTEIIbHON JIUTEpPaTyphl, B TOM YHCIE C

20

8




MarepualamM,  IOJIYYEHHBIMH IO  CETH
WHTEepHET), OTBETHI HA KOHTPOJIBHBIE BOIPOCHI
u odopmieHHEe OTyYeTa Mo JabopaTopHOMY

3aHATHIO.
[ToaroroBka k|PaboTa ¢ yuyeOHO-METOAMYECKON JMTEpaTypOit
[IPaKTUYECKUM Kypca, paboTy Hajg Yy4eOHBIM MaTepHalloM
3aHATUSIM u|(yueOHuUKa, HOPMATHUBHBIX JIOKYMEHTOB,
o(opmieHrE OTYETOB |HOMOJHUTEIBHON JUTEPAaTyphl, B TOM YHCIE C 20
MaTepuajiamMH,  TOJYyYEHHBIMH IO  CETH
WHTEepHET), OTBETHI HA KOHTPOJIBHBIE BOIPOCHI
u opopMIICHHE OTYeTa [0 MPAKTHYECKOMY
3aHATHIO.
[ToaroroBka u cnava|llpopaboTka  BONPOCOB, BBHIHOCHMBIX  Ha
JK3aMeHa 9K3aMEH C YYETOM BOIIPOCOB, BBIHOCUMBIX Ha 9
CaMOCTOSITENIbHOE U3yUEHUE
Uroro: 130

S METOANMYECKHUE PEKOMEHIALIUU 110 U3YUEHHUIO

JUCHUATIIMHBI

Bun yueOHbIx
3aHSATHI

Opranu3anyus AeATeIbHOCTH 00y4aroIerocs

Jlexuusa

Hamnucanue koHcCIeKTa JIEKUUH: KpPaTKO, CXEMaTHU4HO, IOCJEI0BATEIbHO
¢ukcupoBaTb  OCHOBHBIE  IIOJIO)KEHHS,  BBIBOJBL,  (POPMYJIUPOBKH,
000011eHNs; MOMEYaTh BaKHBIE MBICTH, BBIIEIATH KIIOUYEBBIE CIIOBA,
TepMHHBI. [IpoBepka TEPMUHOB, MOHATHM C MOMOLIBIO SHUMKIONEIUH,
CJIOBapell, CIPaBOYHUKOB C BBIINMCBIBAHUEM TOJKOBAaHUN B TETPalb.
O003HauuTh BOMNPOCHI, TEPMHUHBI, MaTepHal, KOTOPBHIH BbHI3bIBACT
TPYOHOCTH, IMOMETUTH M IIONBITATbCSI HAMTH OTBET B PEKOMEHIyEMOM
mutepatype. Ecinu camocTosATenbHO He yaaeTcs pa3oOpaTbcsl B MaTepHale,
HE00X0UMO COPMYJIHPOBaTh BONPOC W 3a/4aTh IPENojAaBaTeNll0 Ha
KOHCYJIbTAIlH, Ha IPAKTUUECKOM 3aHSATHUH.

JlexumoHHbIE 3aHATUSA MPOBOAUTH C TIPUMEHEHUEM MYJIbTUMEIUWHOTO
00opynoBaHus. DTOT MaTeprall HOCUT WJUIIOCTPATUBHBIA XapakTep U HU B
KOEM Cllyyae He IMOJMEHSATh KOHCIIEKTa, KOTOPBIH 0Oydaromuiics I0JIKEeH
COCTaBJISITh CAMOCTOSITENIBLHO.

IIpakTHueckue
3aHATUSA

Ilepen mnpakTHYECKUM 3aHATHEM 110 HOBOM TEME PEKOMEHIYETCS
03HAKOMUTBCSI C TEOPETUYECKUM MaTepUaioM KOHCIEKTa JIEKIUH, 3aTeM C
METOAMYECKUMH TOCOOMSIMU, COJCPXKALIUMH TNPUMEPHl  BBIMOJIHEHUS
THTIOBBIX 3aJaHUM.

[lpakTuyeckue 3aHATUS ClIeAyeT HAuMHAaTh C  KpaTKoro ob3opa
TEOPETUYECKON YacTH, MOKAa30M pEIIeHHs KOHKPETHOTO IMpumepa. 3aTem
PEKOMEHYEeTCsSl INpUBJIEKaTh CTYJEHTOB B PpEIIEHUU 33a4ad Y JIOCKH,
KOMMEHTHUPYsI BBIOPAHHBIH c110cO0 penieHusl.

JlaGopatopHas
pabora

Beinmonnenue mabopaTtopHbIX pabOT MPOU3BOAUTCA IO METOJHMUYECKUM
YKa3aHUsIM, IPEACTABICHHBIM B CIIMCKE JOMOJIHUTEIBHOW JMTEPATYPHI
JTaHHOH paboueil mporpamMmel.

JlaGopaTopHBIii MPAKTHKyM TPOBOJIUTCA MO TPATUIMOHHON METOJHMKE C
UCIOJIb30BAaHUEM PEaIbHOTO 000PYAOBAaHUS MM HATYPHBIX MaKETOB.

IloaroroBka x

Jlomyck K SK3aMeHy - MpHU YCIOBUU BBIIIOJHEHUS MPAKTHUYECKUX padoT, U
0TYeTa BCeX JIADOPaTOPHBIX paboT.
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IK3aMEHY ITpu noaroToBKE K 9K3aMeHY HEOOXOAUMO OPUEHTUPOBATHCS Ha KOHCTIEKTHI
JEKLUH, pEKOMEHIYEMYIO JIUTEPATypy M Ha MaTepualbl IPAKTUYECKUX U
71a00paTOPHBIX 3aHATHH.

Pexomenayercst mupoko ucnoib3oBath pecypcsl OBC u Oubmmorexn
YHHMBEPCUTETA.

Bun CPC Opranu3anys AesTeIbHOCTH 00yJaromerocs

Bxirouaer pa60Ty (¢{0) CJIOBapssMu 41 CIIpaBOYHHUKAMMU;
O3HAKOMJICHUEC C HOPMAaTUBHBIMH JOKYMCHTAaMMU; pa60Ty C
CamocTosaTeapHas pa60Ta o |KOHCIICKTaMM HeKHHﬁ; pa60Ty Haj yqe6HBIM MaTcpruajIoM

TEOPETUUECKOMY KypPCY (y‘ICGHI/IKa, NEPBOMCTOYHMKA, CTaThbu, HOHOHHHTGHBHOﬁ
JATEPATYPbI, B TOM 4YHCJIC C MarcpuajlaMu, IIOJIYUYCHHBIMU II10
CCTHU I/IHTepHeT); KOHCIICKTUPOBAHUEC TCKCTOB, OTBCTHI Ha
KOHTPOJIbHBIC BOITPOCHI.

Bxutouaer paboty ¢ yueOHO-METOIUYECKOM JIUTEpaTypoil Kypca,
[ToaroroBka k paboTy Hax ydeOHBIM MarepuanioM (y4eOHHMKA, HOPMATHBHBIX
71a00paTOPHBIM/IPAKTUIECKUM | JOKYMEHTOB, JONOJHHUTEIBHON JIMTEpaTypbl, B TOM YHCIE C
3aHATUSAM U OOpPMIICHHE |MaTepHajaMu, MOJYYeHHBIMH IO ceTH VIHTepHeT), OTBEThl Ha
OTYETOB KOHTPOJIbHBIE ~ BONPOCHI M OQOpMIICHHE  OT4YeTa 110
71a00paTOPHOMY 3aHSATHIO.

HpI/I IIOATOTOBKE K  OK3aMCHY HpOpa60TaTB BOIIPOCEHI,
BBIHOCHUMBIC Ha 3K3aMCH C Y4Y€TOM BOIIPOCOB, BBIHOCHMBIX Ha
HO,Z[FOTOBK&KBK?»aMeHy CaMOCTOATCIIBHOC H3YUYCHHUC. BuumarensHo HU3YUUTh pa3aciibl
JUACHUIITITAHBI C MCIIOJIb30BAHUCM OCHOBHOM W JOIIOJHUTCIBHOHN
JIATCPATYpPhbl, KOHCIICKTOB J'ICKIH/II;’I, KOHCIICKTOB Ha60paTOpHBIX
pa60T, pPECYpPCOB HNnTepHer.

60CHOBHAS, JOITOJTHUTEJIBHASA JIUTEPATYPA, IPOTPAMHOE
OBECHEYEHUE U PECYPCbl UHOOPMAILIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET»

6.1 OcHoBHasI JIuTepaTypa:

6.1.1 bapeksiH, AL OCHOBBI TUJPABIIUKA "
ruapornHeBMonpuBooB[ Tekcr]: YueOHoenocooue. — 1-¢ u3n. / A.IIl. BapeksH. —
Teepb: 2006. — 84c.http://window.edu.ru/catalog/pdf2txt/655/58655/28531

6.1.2 I'mapaBnuka: ydeOHOe TocoOue [DnekTpoHHBIH pecypce] / ByxBamon
I'.C., denncoB C.B., Mumanun A.JI. — Camapa : PULl CI'CXA, 2016 .— 174 c.
— ISBN 978-5-88575-447-7 .— Pexwum poctyna: https:/lib.rucont.ru/efd/543435

6.2 JlonmotHUTEJIbHAA JIUTEpPATypa:

6.2.1 Muxaiiua A A. Pacuer DJIEMEHTOB aBTOMOOMJILHBIX
ruapocucteM[Tekcr] : YueOHOe mocoOue i CTyAeHTOB By30B /A.A. MuxaitnuH,
C.. Ixakanze, P.X. Kypmaes, I1.1. Ctpokos. [Tox penakuueii mpod. Jlenemxkuna
A.B. — M.: W31 MAMU, 2012. - 86
c.http://window.edu.ru/catalog/pdf2txt/790/78790/59561
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6.2.2 I'unpaBnuka [Tekcr] : metogudeckue ykaszanus / C.B. Jlenucos, A.JL.
Mumanus, FO.A. Kupos, I'.C. byxBaioB — Kunens : PUO CamI'AY, 2020 .—
123 c. [50]

6.2.3 byxsanos, I'.C. ['unpaBnuyeckue Mamunbl [Tekct] : yue0. mocodue /
I'.C. byxsanos, I1.M. Kapnos, C.B. [enucos, A.JI. Mumanun.— Kunens: PUIL]
CI'CXA, 2012.-177 c. [130]

6.2.4. byxsanoB, I'.C. Co6opuuk 3amau mo kypcy «I'MJAPABJIMKA U
IMJIPABJIMYECKUE MAIIWHBI» [Tekct] / I'. C. byxBanos, I1. M. Kapmos, C.
B. Jlenucos. - Kunens: PULL CI'CXA, 2008. — 95 ¢.[90]

6.2.5 JloBkuc, 3.B. I'mapaBnuka u ruapasiandeckue Mamunsl [Teker] / 3.B.
JloBkuc, B.E. bepapies. — M.: Konoc, 1995.— 303 c. [94]

6.2.6 byxsanos, I'.C. [Ipaktukym no rugpasnuke [Tekct] / I'.C. byxBanos,
H.B. ®ponos. — M.: Kosoc,1998. — 138 ¢.[102]

6.3 IIporpammHoe obecnieuenme:

6.3.1 MicrosoftWindows 7 IIpodeccuonansuas 6.1.7601 ServicePack 1;

6.3.2 MicrosoftWindowsSL 8.1 RUAEOLPNL,;

6.3.3 Microsoft Office Standard 2010;

6.3.4 MicrosoftOfficectanmaptasiii 2013, muieH3us;

6.3.5 Kaspersky Endpoint Security misousseca - cranaapTabiii Russian Edition;
6.3.6 WinRAR:3.x: Standard License — educational —-EXT,;

6.3.7 7 zip (cBOOOHBIHIOCTYTI).

6.4 Ilepeyenb nHPpOPMALMOHHO-CIIPABOYHBIX CHCTEM U NPOdecCHOHAIBHBIX
0a3 JaHHBIX:

6.4.1 Bukunenufl cBoOOmHAs SHIUKIONETUS [DIEKTPOHHBIA pecypc] —
Pesxxum noctyna: https://ru.wikipedia.org/.

6.4.2 EJNHOE OKHO Hoctyna K uH(}OPMAITMOHHBIM
pecypcam[DnekTpoHHbIi pecypc] — Pexum mocryna: http://window.edu.ru/.

6.4.3 HaunonanwsHeiii mudpoBoit pecypc «PykoHT» [DIeKTpOHHBIN pecypc]
— Pexxum moctyma: http://rucont.ru/catalog

6.4.4 DnexktpoHHO-OuOIMoTeuHas cucrema "AgriLib"[DnexkTpoHHbBIN
pecypc] — Peskum goctyma: http://ebs.rgazu.ru/.

6.4.5 CnpaBounas npaBoBas cuctema «KoncynstanT [1nroc» [DnekTpoHHBIN
pecypc] — Pesxkum nocryma: http://consultant.ru/.

6.4.6 POCCTAHIAPT ®enepasibHOE areHTCTBO IO TEXHUYECKOMY
PETYJIMPOBAHUI0O M METPOJIOTMHU [DJIEKTpOHHBIA pecypc| — Pexum  pgoctyma:
https://www.gost.ru/portal/gost/.

6.4.7 CrnpaBouHo-nipaBoBas cuctema «['apaHT» [DIEKTpOHHBIN pecypc| —
Pesxxum noctyna: https://www.garant.ru.
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MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Ne HanmMeHoBaHMe crienMalibHbIX .
wn HOMeIICHHMI 1 TOMEIeHHi st OCHaIJ.IeHHOfTB CHELMABHBIX MOMCILCHIH 1
9 MOMEIIEHUI 7151 CAMOCTOATEIbHOM paboThl
CaMOCTOSITeNIbHOM pabOThI

1 Y4yeOHast ayauTopusi Aisl MpoBeAcHUs | YueOHass ayautopus Ha 160 mocamodHbIX
3aHATUN JIEKIMOHHOTO THIA, 3aHITHHA | MECT, YKOMILIEKTOBaHHAs
CEMHHApPCKOI'0  THIIA, KYPCOBOTO | CIIEIUAIM3UPOBAHHOW  MeOenpio  (CTOIBI,
MIPOEKTUPOBAHUS (BBITIOJIHEHUS | TABKHU,  CTyJbs, YydeOHas  Jocka) U
KypCOBBIX  pabOT), TPYNNOBBIX U | TEXHUYECKHUMH cpelncTBaMu oOyueHus
WHIUBUIYaJIbHBIH KOHCYJIbTallMH, | (KOMIIBIOTEp, MOHHUTOP, MPOEKTOP, IKpaH C
TeKyIen u MPOMEKYTOYHOM | 3JIEKTPOIIPHUBOIOM, MHUKIIIED, YCHIIUTEID).
arrecramuu aya. 3119 .

Camapckas o6n., e. Kunenvb, n.c.m.
Yemo-Kunenvcekuit, yn. Cnopmusnas, 0.
SA.

2 VYyeOHass ayauTopusi Ans mpoBeAeHUs | YueOHas ayautopuss Ha 160 mocamodHbIX
3aHSATUN JICKIIMOHHOTO THIIA, 3aHSATUH | MECT, YKOMIIJICKTOBaHHAS
CEMHUHApPCKOT0  THUIIA, KYPCOBOTO | CHIEIUAIM3UPOBAHHOW  MebOenpio  (CTObI,
MIPOCKTUPOBAHUS (BBIMIOSTHEHUS | JIABKH,  CTYJIbsl, ydeOHas  JIOCKa) W
KypCOBbIX  pa0OT), TPYNNOBBIX U | TEXHUYECKUMHU CpeacTBaMu oOyueHus
WHIMBUTyJIbHBIH KOHCYJIbTAINH, | (KOMIIBIOTEP, MOHHUTOpP, MPOEKTOp, dKpaH C
TeKyIIeH u MPOMEKYTOYHOM | 3JCKTPOIIPUBOIOM, MUKIIIED, YCHIUTEIND).
arrectanuu ayn. 3218 .

Camapcxasa o06n1., e. Kuwuenb, n.e.m.
Yemo-Kunenvckui, yn. Cnopmusnas, 0.
8A.

3 VYuebHasi aynuTopusi A TPOBEeACHHS | AyauTopus Ha 28 MMOCAaJOYHBIX  MECT
3aHIATHIA JIEKIIMOHHOTO THUMA, 3aHATHH | YKOMIUIEKTOBaHHAs  CIEIUATM3UPOBAHHOM
CEMHUHapPCKOI0 THUIIA, KYpCOBOTO | Me0eInbto (CTOJIbI, CTYNbs, TpUOyHa, yueOHas
MPOEKTUPOBAHUS (BBITIOJIHEHUS | TOCKA) W TEXHUYECKUMHU  CPEICTBAMU
KypcoBbIX  pa0OT), TpyHmoBbIX U | 00y4eHHs (IIPOEKTOp, IKpaH, HOYTOYK).
WHIUBUIYaIbHBIX KOHCYJIbTAIIHH,

TEKYIIEro KOHTPOJIA U IPOMEKYTOUHOMN
arrectanuu 3115
Camapckasa o06n., e. Kuwuenb, n.c.m.
Yemo-Kunenvcxuii, yn. Cnopmuenas, 0.
SA.
4 VYyeOHass ayautopusi Ans mpoBeaeHus | JlabopaTopHble yCTaHOBKHU:

3aHATHI ceMUHapcKoro tuna, 3114
Camapckas o06n., 2. Kunenv, n.c.m.

Yemo-Kunenvcekuu, yn. Cnopmusnas, O.
84.

- I UCCICAOBAHHA PEKUMOB JIBUKCHUA
KHUIOKOCTH,

- U1 HCCIENOBaHMA  COCTABJIAIOLIMX
ypaBHeHus bepnyiu;

- g ompeneneHus — koddduurenra
COIIPOTHBIIEHUS TPEHNUS;

- s ompeneneHuss ko3 uiMeHTOB

MECTHBIX COIIPOTUBIICHU;

- JUIsl OTpeneieHUs] pacxoja >KUIKOCTH IMPH
oMoy Tpyosl Bentypu;

- JUIS UCCIIEOBaHMSI WCTEYEHHUS >KUJIKOCTH
4yepe3 OTBEPCTHUS U HACAIKH;

- npubopsl Ui W3MEpPEHUs JaBJIeHUs U
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BaKyyMma.
CreHpasnl:

- BHUXPEBBIC, KOHCOJIBHBIC, NBYCTOPOHHHUEC H
MOPITHEBLIC HACOCHI,

- BOJIOTIPOBOTHAS apmarypa:
peryaupoBoYHas (BeHTHIIH, KpaHbl,
3aIBUKKHA, OOpaTHBIM KIIAllaH, PETYJISATOP
JIaBJICHUS );

- BOJIOpa3/IaTOYHas apmarypa:
BOJIOPA3/IaTOYHBIE  KOJIOHKH,  MOXKApHBII

TUAPAHT;

- IpeI0XpaHuTebHAs (KJIanaHbl, BAHTY3);

- BOJIOIIPOBOJIHBIE TPYOBI M UX COEIUHEHHUS;
- KOHTPOJIbHO-U3MEPUTENIbHBIE PUOOPHL;

5 YueOHast ayauTopust [UIsl MpoBeleHus | YueOHas aynutopus Ha 16 mocajoyHbIX MeCT
3aHATUH CEMHUHapPCKOI0 TUNA, | KOMIUIEKTOBaHHAs CHeHaTM3UPOBaAaHHON
KypCOBOTO MPOEKTUPOBaHUs | MeOeIbI0 (CTOJBI, CTYNbsA, yueOHas JOCKa) U
(BBIIIOJIHEHUS KYpPCOBBIX pabor), | TEXHHYECKUMH CpeacTBa o0y4YeHHS
TPYHIOBBIX u UHIUBHIyaIbHBIX | (TEIeBU30p, HOYTOYK)

KOHCYJIbTallMM, TeKyliero koHTpoisisi u | HarmsnHbelie MaTepuansl:

npomexxyrouHoi — arrecrauuu 3110 | JlelicTByromasi HacocHasi ycTaHoBKa BY-5-
(JTaGoparopust BOJOCHA0KCHHS ). 30.

Camapckas o06n., 2. Kuwnenn, n.c.m. | BomoctpyiiHas HacocHas ycranoBka BH-2I1-
Yemo-Kunenvcxuii, yn. Cnopmuenas, 0. | 6

84. JleficTBytomass  HacocHas  yCTaHOBKa C
HOTPY>KHBIM HACOCOM
Pa3pe3  morpyxxHoro  Hacoca,  MakeT
BOJIOCTPYIHOTO Hacoca, [lnakarsl
6 [Tomemenune s camocrositenbHOM | [lomemenne Ha 6 MOCagOYHBIX — MECT,
paboter ayn.3310a (YuTanbHBIH 3aI). YKOMIUJIEKTOBAaHHOE  CHEIUATU3UPOBAHHOMN

Camapckas o06n., o. Kuneno, n.e.m. | Mebenbi0 (KOMIIBIOTEPHBIE CTOIBI, CTYNbs) H
Yemo-Kunenvekuii, yn. Cnopmusnas, 0. | OCHAIIEHHOE KOMITBIOTEPHOM TEXHUKON
84. (6 paboumx craHIUi), TOIKIIOYEHHOW K
CeTH «HTepHer» u obecreynBaroliei
JOCTYN B DJIIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

8 ®OHJOIEHOYHBIXCPEJACTBAJISINPOBEAEHUATEKYIIEN U
MNPOMEXYTOUHOMATTECTALIUA

8.1 Buabl u ¢opMBbI KOHTPOJISI 10 AMCIUIIIIMHE

KoHTponb  ypoBHS ~ YCBOGHHBIX 3HAHHWM, OCBOEHHBIX YMEHUH W
NPUOOPETEHHBIX HABBIKOB (BJIAJICHUI) OCYILIECTBISETCS B paMKax TEKYLIEro U
IIPOMEKYTOYHOTO KOHTPOJISI B COOTBETCTBUM ¢ [l00%KE€HNEM O TEKYyIEM KOHTpOJIE
U TIPOMEKYTOYHOM aTTecTalyi 00y4JaromuXcs.

Texkymui KOHTPOJIb OCBOEHUS KOMIIETEHIIMM 110 TUCLMIUIMHE ITPOBOAMUTCS
OpU H3YyYEHUH TEOPETHUYECKOrO0 MaTepuasia, BBINOJHEHUM 33JaHUM  Ha
NPaKTUYECKUX 3aHIATHUSAX, Claue€ OTYETOB IO JJabopaTopHbIM pabotaMm. Tekymiemy
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KOHTPOJIIO MOJICKHUT IMOCEIAeMOCTh OOyUYaIOIUMUC ayIAUTOPHBIX 3aHATUN U
paboTa Ha 3aHATUSX.

HNTOroBol OLICHKONM OCBOEHUS KOMIIETCHLIMM SBIAETCS IPOMEKYTOYHAsS
arrectauus B (hopMe 3K3aMeHa, NMPOBOJUMAS C YYETOM pe3yJbTaTOB TEKYIIETO
KOHTpPOJIA.

8.2 TunoBble KOHTPOJIbHBIE 3aJAHUS WIH UHbIE MATEPHUAJIbI, HEO0OXOUMbIE
JJIS1 OIIEHKM Pe3yJIbTATOB 0CBOEHHS 00Pa30BaTe/IbHOI MPOrpaMMbl B PpAMKax
y4eOHOM AUCHMILIUHbBI

OneHo4vHbIe cpeacrea OJsl MpoOBEACHUSA Telcymeﬁ arrecranmu

JlabopaTopHbie padoThI
TeMbl 1a00paTOPHBIX padoOT

. UccnenoBanme pexxMMOB JBUKCHHS KUIKOCTH.

. UccnenoBanue ypaBuenus /l.bepryimm

. Onpenenenne Ko3(pPpuuueHTa CONPOTUBICHUS TPEHUS 110 AJIMHE TPYOBI
. Onpenenenne k03 OUITMEHTOB MECTHBIX COITPOTUBIICHUN

. Onpenenenne pacxoaa KHUAKOCTH TPU TOMOIIH BojoMepa Bentypu

. UcnibiTanue 11eHTpOOEKHOr0 Hacoca

. ABToMaTnyeckas 6e306amenHas Bogokauka BY-5-30

. [Torpy»Hble HaCOCHI /17151 BOJIOCHAOKEHHUS

. BononpoBoanas apmatypa

O©CoOoO~NO OIS, WN -

Kpumepuu ouenku:

- OLICHKA «3a4TE€HO» BBICTABJISIETCS] CTYACHTaM, €CJIM OHU CBOOOHO BJIAJICIOT
MaTepuaioM, OPUEHTUPYIOTCS B CXEMax, 3HAIOT Ha3HAUYCHHUE Y3JI0B, MEXaHU3MOB,
arperatoB MX XapaKTepUCTUKH W B3aUMOJICUCTBUE, JAEMOHCTPUPYIOT HABBIKU
paboThI ¢ 000PYIOBAHUEM M MAIlIMHAMY,

- OLEHKa «HE 3aYT€HO» BBICTABIIIETCS CTyACHTaM, HE BIAJCIONIUM
OCHOBOTIOJIATaOIIMMU 3HAHUSAMHU IO MTOCTABIIECHHOMY BOIPOCY, €CJIM OHU HE MOTYT
MPOYUTATh CXEMY, MyTAIOTCS B Ha3HAYEHUHU Y3JI0B, MEXaHU3MOB, arperaToB U He
UCITPABJISIOT CBOMX OLITMOOK MOCIE HABOASIINX BOIIPOCOB.

IIpakTuyeckune 3aHATHS

TeMaTnka NpakTHYECKUX 3aHATHI
1. Bmmsaue QU3NYECKUX CBOMCTB JKHUJIKOCTH Ha €€ CXKHMaeMOCTh H
pPacCIIPSIEMOCTb.
2. llpumeHeHWe OCHOBHOTO YpPaBHEHMsI THAPOCTATHKU JUISl  PEIICHHS
MPAKTUYECKUX 3a]1a4
3. [Ipumenenue 3axkona [lackans 115 pacdyeTa THAPABIMYCSCKHAX MaITHH.
4, OmnpeneneHue BEIUMYUMHBI M OPAMHATHI TOYKU MPHUIIOKEHUS CHJIbI JIaBICHUS
JKUJIKOCTU Ha TIJIOCKUE CTEHKH.
5. Onpenenenrie CUIIbl JaBJICHUS )KUAKOCTH Ha KPUBOJIMHENHBIE CTEHKH
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6. [Ipumenenue ypaBHeHus: bepHyu Ais pemeHus NpakTUYECKUX 3a1a4
7. Tloctpoenue xapakTepucTuk Hacoca u cetu. Ompenenenue paboyeil TOUKH
Hacoca.

Kpumepuu oyenxu:
- OLIGHKAa «3a4TEHO0» BBICTABJSETCS OOydaromeMycs, €clii OH CBOOOJTHO
BJIaJICET MATEPUAJIOM U PELIUI BCE 334U 110 TeME MPAKTUYECKOTO 3aHITH;
- OLIEHKA «HE 3a4TEHO» BBICTABIAECTCS OOYYalOLIEMYCs, HE BJIAJCIOIIEMY
OCHOBOITOJIATAIOIIMMHU 3HAHUSAMH TI0 MOCTABJICHHOMY BOMPOCY, U HE PEIIUBIIEMY
BCE 3a/1a4M M0 TEME MPAKTHYECKOTO 3aHSTHS.

OIIeHO‘IHbIe cpeacrea AJsl MPOBEACHUS HpOMe)I(yTOqHOﬁ arrecranmmn

DK3aMeH 110 JIUCHMIUIMHE IPOBOJMTCS II0 DK3aMEHAIMOHHBIM OujeTaM,
coJieprKaluM 2 BoIpoca M 1MpakTHIECKYIO 3a7auy, HEOOXOAUMYIO JUISI KOHTPOJIS
YMEHUM W/WIN BIaJACHUH.

[Tpumep 3K3aMeHalMOHHOTO OMIIeTa

MuHuCTEPCTBO CeNbCKOro xo3saicTBa Poccuiickon denepannn
benepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
oOpa3oBaHus
«CaMapcKuil TOCYAapCTBEHHBIN arpapHblii YHUBEPCUTET
Hanpasnenne noarorosku: 23.03.03 DkcrmyaTaiust TpaHCIOPTHO-TEXHOJIOTMUYECKUX
MalIuH U KOMILIEKCOB
[Ipodunb moaAroToBKU: ABTOMOOMIN U aBTOMOOUIIBHOE X0351HCTBO
Kadenpa: Cenbckoxo3siiicTBEHHbIE MAITMHBI 1 MEXAHU3AIUS )KUBOTHOBO/ICTBA
Jucuumnuna: «I uapaBiukay»

JK3aMeHAUMOHHBIHA Oniter Ne 13

1. YpaBuenue [I. bepHynu st 31€eMEHTapHOM CTPYHKH UI€AIbHON KUJIKOCTH.

2. O6macth npuMeHeHus1 00BEMHOTO TUIPOIIPUBO/IA.

3. Boxa B kommuectBe Q=0,352 M>/munr=0,00587 M°/c mepeKaunBacTCs IO UYTyHHO!
TpyOe mmamerpom =50 wmwm, mmuso#t [=1200 M, ¢ TONOIMHON CTEHKH 0=7 MM.
CBoOOHBIN KOHEI TPyObl cHaOxeH 3aTBOpoM. OIpenenuTh BpeMsi 3aKpBITHS 3aTBOpa
NpU YCJIIOBUH, YTOOBI TOBBINICHUE IABIICHUS BCIEACTBHE THUAPABIMYECKOTO yaapa He
npesbimano AP=1 Mlla. Kak moBeicuTCs 1aBlieHUE TPU MTHOBEHHOM 3aKPBITHH 3aTBOPA

CoctaBuTeinb C.B. [lenucos
(moanuck)

3aBenyromuii kadeapoi C.B. [lenucos
(moamucek)

« » 20 T

IlepeyeHb BONPOCOB K IK3aMEHY
1. AHOMabHBIE KUIKOCTH.
2. BoionoiseMHBIE YCTPOMCTBA.
3. BricoTa BcachIBaHUS LIEHTPOOEKHOTO HAcOCA U SIBJIIEHUE KaBUTAIUU.
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4. I'a3 xak paboyee T€10 MTHEBMOMPUBO/IA.

5. I'mppaBanyeckre 1 THEBMAaTUYECKUE MAIIMHBI

6. 'mapaBauyeckrie 1 THEBMATUYECKUE CUCTEMBI

7. I'uapaBianyecKkue MalluHBbl.

8. 'mapaBinnyecKkue COMpPOTUBIICHUS.

9. N'mppaBnuyeckuii pacdyet TpyOOIPOBOOB U KAHAJIOB.

10. I'mapaBnuyeckuii yaap.

11. 'mppaBnryeckoe naBIEHUE U €r0 CBOMCTBA.

12. 'mapornpuBoAbl 6€3 yIpaBICHHS U C YIPABICHUEM.

13. I'uaponpuBOIBI C IPOCCETBHBIM YIIPABICHUEM.

14. I'ugponpuBOAbl ¢ MATMHHO-IPOCCEIBHBIM YIIPABICHUEM.

15. I'maponpuBOIbI C MAILTMHHBIM YIIPABICHUEM.

16. I'mppocratmyeckoe JaBJIECHWE M €ro CBOWCTBA. {DOU3NYECKHHA CMBICI.
Pa3mMepHOCTh B CHCTEMHBIX M BHECUCTEMHBIX €AUHULAX

17. Iuddepenimanbabie ypaBHEHUST paBHOBECHS Diiiepa

18. EnuHunbl M3MepeHus JaBICHUS.

19. 3akon Apxumena.

20. 3axoH Ilackans u ero npakTU4eCcKoe NPUMEHEHHE.

21. McreyeHune )XUIKOCTH U3 HACAJIKOB.

22. VcteueHue KuaKOCTH Yepe3 OOJIbLINE OTBEPCTHUS.

23. cTtedyeHne XKUAKOCTH YEpE3 OTBEPCTHUS (MCTEUEHHUE >KHIKOCTH Yepe3 Mallble
OTBEPCTHS B TOHKOW CTEHKE).

24. UcteueHune KUIAKOCTU YEPE3 OTBEPCTHS U HACAIKH.

25. Uctopus pa3BUTHS THIPABIVKA

26. JlamuHapHbIN U TypOYJEHTHBIN PEXKUMBI IBH>KEHHSI )KUJIKOCTH.

277. MecTHbIE CONTPOTUBIICHHUS.

28. Hacocwl. Haznauenue u knaccudukaiys. OCHOBHBIE paboune mapaMeTphl.
29. O6macTh NpUMEHEHUSI 00BEMHOTO TUIPOIIPUBO/IA.

30. O6mue cBenenust o ruaponpuBone. [IpuHiun paboOThl, CTPYKTypHAs CXeEMa,
KJaccuukaus.

31. OcHOBHOE ypaBHEHUE THAPOCTATUKU. BakyyMm, BakyyMMeTpHUUECKast BbICOTA.
32. OCHOBHO€ YpaBHEHUE JIOMACTHBIX MAIIIHH.

33. OCHOBHBIE ONPEEIEHUS TUIPOIUHAMUKH.

34. OcHOBHBIEC (PUBHYECKHUE CBOMCTBA KUKOCTH.

35. Oco0eHHOCTH TEUYEHHMS ra3a B YCTAHOBUBILIEMCS PEKUME.

36. [IHeBMaTH4eCKME MaIIAHBI.

37. IIneBMoOaIaparsl ¥ CPEACTBA THEBMOABTOMATHKH.

38. ITHeBMOIIPUBOAbI TPAHCTIOPTHO-TEXHOJIOTMYECKUX MAIIUH

39. Iloo6ue TonacTHBIX MalINH, KO3(PPUIUEHT OBICTPOXOTHOCTH.

40. ITommax, coBMecTHasi paboTa ABYX OJMHAKOBBIX HACOCOB HA CETh.

41. IlonsTHE MACATBHON KUIAKOCTH.

42. IlonsiTHe 0 BakyyMe (pa3pexeHun).

43. [TopuineBbie HAaCOCHI. YerpoiicTso. CoznaBaeMblid Harop.
[TpousBoautenbHOCTh. [loTpebsiemas MOIITHOCTb.
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44. TlpakTuyeckue TMPUIIOKEHUS YpaBHEHHS bepHymud Ui onpeaeiaeHus
CKOPOCTH M Pacxoa KUIJKOCTH.

45. I1pubops! 17151 U3MEPEHUs JaBICHUS

46. [Ipon3BOAUTENBHOCTD IEHTPOOEKHOTO HACOCA. 3aKOHBI MPONOPLIHUOHATBHOCTH.
Pabouas xapakTepucTHKa Hacoca.

47. Tlpocteiiime ruapaBiIndeckue MamuHbl. [IpuHIMN pabGoThl, CTPYKTypHas
cxema, Kiaccu(puKaius.

48. Pacyer TrUApPABIMYECKUX CONPOTUBICHUNA TMPU JIBUKEHUU CTPYKTYPHBIX
KHUJIKOCTEH.

49. Pacuet pa3oMKHYTOU TPyOOTIPOBOIHOM CETH.

50. Pexumbl nBMXKEHHsS XKUIAKOCTH. Uwucio PelHOnpAca M €ro KpUTHYECKHE
3HA4YEHUS. DMIOPBI CKOPOCTEIA.

51. Cuna naBieHHs )KUJIKOCTH HA KPUBOJIMHEIHYIO cTeHKY. LleHTp naBieHus.

52. Cuna naBieHust KUJAKOCTH HA MIIOCKYIO CTEeHKY. LleHTp naBneHusl.

53. Cuibl TUAPABIMYECKOTO JAABJICHUS HA MOBEPXHOCTU. TOUYKH MPUIOKEHUS ITUX
CUIL.

54. ConpoTuBIIEHHE TIPU TYPOYIECHTHOM JIBHIKEHHUH KUJIKOCTH.

55. ConpoTuBIieHUS TP JIAMUHAPHOM ABUKEHUH, popMmyia [Tyazeitss.

56. CriocoObl M3MepeHus JaBICHUS.

57. Ypasuenue /1. bepHyiun 11 HOTOKa peaibHON KUJIKOCTH.

58. VYpaBuenue JI. bepHymnmm i CTPYHMKM HACAIBHOW JKUAKOCTH W €r0
(bu3HYECKUil CMBICTT.

59. VYpaBHeHHE UEHTPOOEKHBIX MalIMH Oiiepa (TEOPETHUYECKUH HAIOP
HEHTPOOEKHOTO HACOCA).

60. YcraHoBuBLIEECS U HEYCTAHOBUBILIEECS IBUKEHNE JIMHUH TOKA.

61. @dusnueckre CBOMCTBA KHUAKOCTEM HA MPUMEPE IUIOTHOCTH, YIAEIBHOIO
o0BeMa, BA3KOCTH, MOBEPXHOCTHOTO HATSYKEHUS.

62. XapaKTEepUCTUKH JIONTACTHBIX MaIIUH.

63. llentpoOexxubie Hacochl. Kiaccudukamuss 1EHTPOOEKHBIX  HACOCOB.
YCTpONCTBO U MPUHIIUIT ICUCTBUS. [[€MCTBUTEIIBHBIN HAIIOpP HAcoca.

64. Di1eMeHThI TEOPUHU MOPIIHEBOIO HACOCA.

65. Dnropel TUAPOCTATHYECKOTO JABJICHUS HA IUIOCKHE W KPUBOJIMHEHHBIE CTEHKH
(ompezeneHue EeHTpa JaBICHHUS).

66. SBieHUE KaBUTALIUM.

67. Tpybonposoa auamerpoMm 0=200 mm, mmuHOH |1=150 M, MOATOTOBJICHHBIN K
T'UIPABINYECKOMY MCTIBITAHUIO, 3aMI0JHEH BOAOK MPU aTMOC(EpHOM AaBICHUH.
Kakoe xommuectBo Boasl AV HEOOXOOUMO JOIOJHHUTEILHO MOJATH B
TpyOONpoOBO, YTOOBI JaBJICHHWE B HEM MOJHSIOCH 10 3HaueHus P,=7 Mlla no
MaHOMETpPY. Mo1ysib 00BEMHOT0 CKATHSI BOJIbI MPUHATH E=2X 10° Ia.
JNledopmariueit TpyoboIipoBo1a MpeHEOpEYb.

68. HeoOxomumo ompenesiuTh BHICOTY N, HA KOTOPYIO MOJHHUMAETCS >KUIKOCTH B
BE30METpe, €CIU M30BITOYHOE JABJICHHE B TOUKE MPHUCOCAMHEHMSI MbE30METpa
P,=100 kITa. OTHOCUTENBHAS IUIOTHOCTH KUIAKOCTH 0=0,75
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69. Haiinute naBineHuWe Ha CBOOOJHONW MOBEPXHOCTH B 3aKPBITOM COCYAE C
KUJIKOCTBIO, €CJIM YPOBEHb €€ B OTKPHITOM MbE30METPE BBIIIE YPOBHS KUJIKOCTH B
cocynae Ha h=0,45 M. OTHOCHTENIbHAS TUTOTHOCTD KHUaKocTH 0=0,85.

 — — — ]
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70. 3akpeIThlii pe3epByap B, 3aloJHEHHBIA BOJOH, CHA0XKEH PTYTHBIM
BaKyyMMETPOM H ITHE30METPOM.

Onpenenuts abCoNIOTHOE JaBieHUE P, Haax CcBOOOAHOW IMOBEPXHOCTHIO B
pe3epByape W BBICOTY MOTHATHS BOABI B Mbe3oMerpe N, eciu riyOMHA BOIBI B
pesepByape H=1,25 M, a pa3HOCTh YpOBHEH pTYyTH B Bakyymmerpe ;=45 mm pr.
ct. Atmocdhepnoe naBnenme P,,=98,1 xlla, MIOTHOCTH BOJIBI p6=1000KF/M3,
IUIOTHOCTB PTYTH p,,=13340 Kr/n®.
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71. Onpenenuth aOCOTIOTHOE THAPOCTATUYECKOE JABJICHHE B TOUKE A 3aKPHITOTO
pe3epByapa ¢ BOJIOH, eClii BbICOTa CTOJI0A PTYTH B TpyOKe mudmanomerpah=0,25
M, a JIMHUA pa3jielia MEeXIy PTYThIO M BOJOW pacrosioKeHa HIbKe TOYku B Ha
BenmuuHy =1 M, Touka B BbIie Touku 4 Ha Benmuuuny h,=0,35 M. ATmocdepHoe
nasnenue P,,=98,1 klla, miotHocTh BOABI p,=1000 KF/MS, IUIOTHOCTh PTYTH
Ppi=13340 xr/m’,
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72. OnpenenuTh BBICOTY IOJbeMa BOJBI B Mbe3oMeTpe Ny, eciii BbicOTa CTOs0a
pTyTH B TpyOKe nudpmanomerpah;=0,2M, a Touka 4 pacnosoxeHa Ha riayoune h,=4
M OT CBOOOIHOM MmoBepXxHOCTU. ATMOchepHoe naienue P,,=98,1 klla, mioTHOCTH
BOJIBI p,=1000 KI/M>, IIOTHOCTB PTYTH Ppm=13340 Kr/nm°.

e
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4

-
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73. Onpenenuth pa3HOCTh IaBICHUN B TOUKax A U B pacxonomepa Bentypu, eciu

NIOKa3aHKUe PTYTHOBOHOTO AuddepeHimaibHoro manomerpa h=5,0 cm.
L

rg%ﬂu—

74. Omnpenenuth pa3HOCTh TOKa3aHWW PTyTHOrO nupmaHomeTpa hy, cocraBuB
YpaBHEHUE PAaBHOBECHS  OTHOCUTENIBHO IUIOCKOCTH  PABHOIO  JIABJICHUA.
JudmaHoMeTp MOJKIIIOUEH K JBYM 3aKpBITBIM pe3epByapam C BOJOM, JaBJIEHUE B
pesepByape 4 pasuo P,=190 klla, a B pe3epByape B P,=160 kl]a.

I

75. Apeometp Becom G=0,5 H, umeromuii quamerp TpyOoku 0=25 mm, auametp
mrapuka d,,=30 MM, TOTPYEH B KHIKOCTb.

OnpenenuTs yIEabHBIM BEC XKUIAKOCTH p, B KOTOPYIO IOIPYXKEH APEOMETP, ECIU
riyouHa ero norpysxenus h=10 cm.

~

76. I'mapaBaudeckuii mpecc UMEET CJIECAYIONIUE JaHHBbIC: AUaMETp OOJIBIIOro
nopmHss D=200 mwm, mmamerp wmamoro mnopmHs 0=50 mm. bombimoe miedo
pykosatku a=550 mm, manoe =50 mm. K pykosiTke npuiioxeno ycunue 7=200 H.
Onpenenute cuny F, pa3BuBaemMyr0 THIpaBIMYECKUM IpeccoM. TpeHuem B
YIUIOTHEHUSX TPEeHEOpeyb.
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77. Onpenenuth BEIWYMHY W HANpaBlieHWE CWIbl F, NPUIOKEHHOW K IITOKY
NOpIIHS Uil yAep>kaHus ero Ha Mecte. CrpaBa OT MOPIIHS HAXOAUTCS BO3IYX,
cilieBa OT MOPIIHA U B pe3epByape, KyAa OIYIIEH OTKPBITHIA KOHEI TpyObl, -
KHIKOCTH (Macio Tparcdopmaropoe, y= 9810 H/m%). TlokasaHue mpyXHHHOTO
manometpa P,.= 0,08 MIla; H=5 m; D= 100 mm; d= 50 mm.

78. lap mmametpom D=500 mm HamomHeH xuakocthio JK (6ensun, y= 7300
H/MY). YpOBEHb KMAKOCTH B IIbE30METPE, IPUCOCAMHEHHOM K IIapy,
VYcranoBuics Ha BbicoTe /=3 M oT ocu mapa. OnpenenuTs CUly JaBJICHUS Ha
OOKOBYIO IOJIOBUHY BHYTpPEHHE moBepXHOCTH miapa. [loka3zaTe Ha ueprexe
BEPTUKAJIIBHYI0O M TOPU30HTAJIBHYIO COCTAaBJISIOLIME, A TAKXKE IIOJHYI CHILY
JABJICHUS.

79. Boma B xommuectBe Q=0,352 m°/muu=0,00587 M°/c mepeKauMBACTCS IIO
qyryHHOH TpyOe nuamerpom d=50 mm, amurOo# 1=1200 M, ¢ TOJNIIMHON CTEHKH 0=7
MM. CBOOOIHBIN KOHEI[ TPyObl CHAOXKEH 3aTBOpOoM. OmpeIeTuTh BpeMs 3aKphITHS
3aTBOpa MpPU  YCIOBUHU, UYTOOBI  TOBBIIICHWUE  JIABIICEHUS  BCIEACTBUE
ruapaBiandeckoro ygapa He npesbimano AP=1 Mlla. Kak noseicuTcs naBieHue
IIPY MTHOBEHHOM 3aKPBITHH 3aTBOpa

80. Kuakocts JK (Maciao tparcdopmaroproe, y=8900 H/m®) momaercs B
OTKPBITBI BEPXHUH Oak MO BEPTHKAILHOW TpyOe ummHOW |1=8 M u nmameTrpom
d=70 MM 3a cuer pgaBiIeHHS BO3AyXa B HIDKHEM 3aMKHYTOM pe3epByape.
Onpenenuts AaBiacHUE P Bo3ayxa, MpH KOTOM pacxon Oyaer paBen Q=8 i/c.
[TpunasATe KOIPPUIMEHTH COMPOTUBIEHUS: BeHTWI ¢,=8,0; BXoga B TpyOy
&=0,5; BhIXONA B 0aK &y=1,0. DKBUBaJICHTHAS IIEPOXOBATOCTH CTEHOK TPYOBI
k,=0,2 mMm.




81. 3aMKHYTBIM pe3epByap paslielieH Ha JB€ YacTH IJIOCKOW MEePeropoJiKoi,
MMEKLIECH KBAJIpPaTHOE OTBEPCTHUE CO CTOPOHOMA3AKPBITOE KPBIIKOM. JlaBiieHue
HaJ KUAKOCThIO /K B JIEBOM YacTU pe3epByapa OIPEHCIUTCS MOKa3aHUSIMU
MaHoOMeTpa P,; NaBleHUE BO3AyXa B NPABOM YacTH MOKAa3aHUM MaHOBAaKyyMETpA.
OnpenenuTs BEIUYUHY U TOUKY NPHIOKEHHUS PE3YIbTYYIOUIEH CUIIbI JaBJICHUS Ha
KPBILIKY.

Jlano:

Kuakocts — Boma, y= 9810 H/M®, P,us =0,08 MIla, P,;.5=0,02 MIla,
a=100 mm = 0,1 M, h=600 MM = 0,6 M
(A= (7
0
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82. Omnpenenuth UHY TPYOBI |, IpU KOTOPOW OMOPOXKHEHUE IMWIHHAPUICCKOTO
0aka numerpoMm D Ha rmyOuny H=4 m OyJeT npoucXOoauTh B JIBa pa3a MeIJICHHEE,
yeM uepe3 oTBepctue Toro ke jgumamerpa 0=70 wmm. Kosddumment
THAPABINYECKOro TpeHus B Tpyoe npunsaTh 4=0,025.

I e e ==
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83. ITlapoBoii HpSIMOAEHCTBYIOMIMI Hacoc momaeT xkuakocth JK (Boma, y=9810
H/m%)Ha Beicoty H=10 M. KakoBo aGCOMIOTHOE NABICHHE 1apa, eCIH JUaMeTp
napoBoro immHApa D=180 MM, a HacocHoro muauHapa d=80 mm? I[lorepsimu Ha

TpEeHHE MpeHeOpeyb.
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84. Ilopuwenp nuamerpom D=90 MM nBuXKeTCS paBHOMEPHO BHHU3 B ILIWJIMHJIPE,
MomoBasi KHUAKOCTh JK (rmuuepmH, y=12260 H/M°) B OTKPBITEIA pesepByap
MIOCTOSIHHBIM ypoBHEM. Jluametp TpyOomnpoBoaa d=30 mm, ero mmHa 1=9 M. Korna
MOPILIEHb HAXOAUTCSA HWXKE YpPOBHS JKHUIKOCTH B pe3epByape Ha H=0,5 wm,
noTpeOHas Juisl ero nepemenieHus cuia pasia F. Onpegenutb CKOpOCTh MOPIIHS U
pacxojl ’KUAKOCTH B TpyOorpoBojie. [IocTpouTs HamoOpHYIO U MbE30METPUUYECKYIO
auHuM s TpyOomnpoBoga. KoagduuueHT ruapaBiarueckoro TpeHUst TpyObl
npuath 4=0,03. Koabdumment comporuBienus Bxoga B Tpyoy &,=0,5.
KoaddummenT conporuBienns BbIXoaa B pe3epByap Cpx=1,0.
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85. Omnpenenuts cuity npeccoBanus F, pazBuBaemMyro rupaBIuuecKUM MPECCOM, Y
KOTOpOTO muamMerp Oombimoro torymkepa D= 300 MM, amamerp MEHBIIETO
wiymxkepa 0= 75 MM. BonbIoi IDIyH)XEp pacIoJIOKEH BBIIE MEHBIIETO Ha
BennunHy H= 1 M, pabouas xunkocts /K (Boaa), ycuime, MPUIOKEHHOE K PYKOSTKE
R=50 H.

86. OrmpenenuTh CHIy JaBJIEHUS HAa KOHHUYECKYIO KPBIIIKY TOPU30HTAIHLHOTO
HUIMHIPUYECKoro cocyaa quamerpom D= 2000 MM, 3amogHEHHOTO KUJIKOCThIO K
(xepocuH, y=8000 u/m°). TTokasaHHss MaHOMETpa B TOUKE IPUCOSAHHEHIS — P\, =0,7
MIla (abc). Ilokazarh Ha YepTeKe BEPTUKAIBHYIO W TOPU30HTAIbHbBIC

87. Tlo TpybOompoBoay amamerpoMm O= 12 MM u mmHOM |= 685 M nBHXKETCS
xuakocts /K (Boma). Uemy paBeH Hamop /, mpu KOTOPOM MPOUCXOAUT CMEHA
JAMUHApPHOTO pPEeXHUMa TypOyJeHTHbIM? MecTHble TOTepU HE YYUTHIBATH.
Temmeparypa xuaxocta t=20 °C.

88. Kakyro cwmity F  Bmoap mroka amamerpoM 0=20 MM MOXET cO37aBaTh
rUApaBInyecKuid nuauuAp auamerpom D=80 MM, ecnu u30bITOUHOE [aBiiEHUE
cnesa P1=200 kIIa u cripaBa P,=100 xIIa.

Cwily TpeHus, TepseMyl B CalbHUKE, NpUHATH paBHOM 10% ot cuisl,
co37aBaeMoM JaBJICHHUEM P;.
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89. [Illmro30Bo€ OKHO 3aKpBITO IIUTOM TPEYroJibHOM (OpPMBI, IIHMpPUHA
koToporoa=0,50 M, Beicota b=2,0 M.

3a mMTOM BOJBI HET, a TJIyOMHA BOJBI Mepea HUM H=...M, NPU 3TOM TOPHU30HT
BOJIbI TIEPE/T IIIUTOM COBIMAIACT C €r0 BEPIINHOM.

OnpenenuTs CUity BO3JEHCTBHS BOJIBI U MOJIOKEHHUE IEHTPA aBJICHUS Ha ILHT.

Hesir W
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90. TpeOyercs ompenenuTb CUIy U30BITOYHOIO [aBJIEHUS BOJbI Ha IUIOCKYIO
IPSIMOYTOJIbHYIO CTEHKY, HAKIIOHEHHYIO K TOPU30HTY moj yriioMm a=60°. ['yGuna
Boabl H=1,0 M, mmpuHa ctenku B=2,0 M. HailTu TOUKy NpHIIOKEHUS 3TOW CHJIBI.

91. CermMeHTHBI WIAT IUIOTHHBI C LEHTPAIBHBIM YTJIOM a=60° mmMeeT och
BpallleHUs, PACIOJIOKEHHYI0 Ha YPOBHE CBOOOJHOW MOBEPXHOCTH BOABI U
COBITIAJAIOIIYIO C IEHTPOM KPYyTrOBOW LIWJIMHAPUYECKON TOBEPXHOCTH LIUTA.

OnpenenuTs MOMHYIO CUITY JABJICHUS BOJBI HA IIUT U YTOJ €€ ¢ TOPU30HTOM, €CIH

mupuHa muta 6=4 M, paguyc R=1,5 m.
{

92. Tlo Tpybe moctosiHHOTO cedeHus 0=20 MM H3 OTKPBITOIO pe3epByapa BoIa
BBITEKAET B aTMOC(hepy MO MOCTOSHHBIM Haropom H=5 wm.

Ha cepenune mmnbl TpyObl I=50 M ycTaHOBIICH KpaH.

OnpenenuTs CKOpOCTh W pacxod  Bojabl. IlocTpouTh  HAmoOpHYO U
MbE30METPUYECKYIO JIMHUU.

[Ipu onpenesieHNU OTEPh HANIOPa MPUHSTH CIEAYIOIINE KOI(PPUIIUESHTHI:

tpenus 4=0,03; Bxoma &, =0,5; xpana &, =7.
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93. ITo Tpybe muamerpom 0=100 MM mpoTekaer Boja ¢ Temmeparypoit t=30°C.
AoOcomotHas 1mepoxoBatocTh Tpyosl A=0,25 mMm. Pacxox Boawsr Q=0,05 n/c.
Y CTaHOBUTH PEXKUM JABUKEHUS KUIKOCTH U OMPENETUTh 3HaUeHUE KoduimenTta
TpeHus A.

94. Onpenenuts pacxod U CKOPOCTh KUAKOCTU C IUNIOTHOCTBHIO p=800 Kr/M° npu
UCTCUCHHUU Yepe3 OTBEPCTHE B JIHE 3aKPBITOrO pe3epByapa auamerpoM 0=30 mm.
Benunuuna nanopa H=3 M, WM30BITOYHOE AABJICHHE HA TOBEPXHOCTHU KUIKOCTH
P,=0,2 MIIa.
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95. Omnpenenuth HaHOONBIIYIO BO3MOXKHYIO BBICOTY YCTAaHOBKH LEHTPOOEKHOTO
Hacoca Hajl YPOBHEM BOJIbI B HIDKHEM OacceifHe, eclii BaKyyM BO BCAChIBAIOIICH
TpyOe Hacoca HE JOKEH TPEBOCXOAWTh 7 M BOASHOrOo cTojba. [lnuHa
BcachIBaromiei Tpyos! 1=8 m, muametp ee d=100 Mm.

Pacxon Boapl Q= 20n/c. KosdduimeHT MECTHBIX CONpPOTUBICHUMN: Ha
BBIXOJIE B TPYOy IpHU HAIMYUU MPEAOXPAHUTEIILHON CETKH M O0OpaTHOTO KjamaHa
& ox =3,0; mOBOPOT TPYOHI &, =0,66.

Koadduument runpasnuueckoro tpenus 1=0,0321.

1

&AL

] P

o 1
96. llenTpobexHblii Hacoc ¢ 3amaHHOW mpu N=1600 o0/MHH XapakTEPUCTUKON

MEPEKavYnBaAECT BOJY U3 PE3EpPByapa ¢ OTMETKOM A S5 M B pe3epByap ¢ OTMETKON A
16 m o Tpyoomnposoaam ;=10 m, d;=100 mm (£=2, 1,=0,025)u  1,=30 ™, d,=75
MM (52:12, 12=0,027)
Omnpenenuts: [logauy Q,, Hamop H, Hacoca U MOTPEOIIEMYIO HM MOIITHOCTh
Py, mpu n=1600 MUH ",
He H n %

kY

i

8 80
AL > 40
i 0

24



8.3 Kpurepuu oueHuBaHusi ypoBHsI CGOPMHUPOBAHHOCTH KOMIIETeH M

Onenka pe3yiabTaToB OOy4YEeHHS 1O JUCUUIUIMHE B (OpME YpOBHS
C()OPMUPOBAHHOCTM  KOMIIOHEHTOB  3HaTh, YyME€Tb, BIAJETh  3asBJICHHBIX
JUCLMITTIMHAPHBIX KOMIIETEHUUH POBOIUTCS 1O 4-X OasIbHOM LIKajie OLlEHUBAHUS
IIyTeM BBIOOPOYHOr0 KOHTPOJIS BO BPEMSI SK3aMEHa.

[Ipu onieHke ypoBHs C(hOPMUPOBAHHOCTH TUCUUIUIMHAPHBIX KOMIETEHIUHN B
paMKax BBIOOPOYHOIO KOHTPOJISI MPU HK3aMEHE CUYUTAETCS, YTO IOJTy4YEHHas
OLICHKa 32 KOMIIOHEHT IPOBEpPAEMOM B OWJIeTe AUCLUILUIMHAPHOW KOMIIETEHUUHU
o0oO0maercss Ha COOTBETCTBYIOLIMM KOMIIOHEHT BC€X AMCHUILTMHAPHBIX
KOMIETEHLUH, OPMHUPYEMBIX B paMKaxX JaHHOW JUCIMUILINHBI.

[IIkxana oneHMBaHUS YK3aMeHa

YpoBeHb
OrneHka OCBOEHUA Kputepun ouiennBanus
KOMIIETEHIIUN

«OTIIMYHO» Bricoknii OO6yuarommiics roKasain BCECTOPOHHUE,
YPOBEHb CUCTEMATHU3UpPOBaHHbIE,  TIJyOOKHE  3HAHUA
IIPOTPpaMMbl  JUCLMIUIMHBI, YMEHHUE YBEPEHHO
IPUMEHATh HX Ha MPAKTUKE IIPU PpELIECHUU
KOHKPETHBIX  3aJa4 [0 THUAPOCTATUKE U
THIPOAMHAMHUKE,  CBOOOJHO  HCIIOJIB30BATh
CIIPABOYHYIO JUTEpaTypy, JieaTh
00OCHOBAaHHbIE  BBIBOABI M3  PE3YyJIbTaTOB
pPacyeTOB UJIM IKCIEPUMEHTOB

«XOpOILIO» [loBpiienHplid | OOyvaromuiicss MoKazajd IpOYHbIE  3HAHUS
YPOBEHb OCHOBHBIX DPa3ZeiIoB IPOTrpamMMbl JUCLUILINHBI,
YMEHHME CaMOCTOSITENIbHO pellaTh KOHKPETHBIE
IPAKTUYECKHE 3aJaud 10 THUIPOCTAaTHUKE H
TUIPOJIMHAMUKE, HO JIOIyCKAIOLEMY
HEKPUTUYHBIE HETOYHOCTH B OTBETE U PEIICHUU
3ajgad

«YZOBJIETBOPUTETIBLHO IIOPOr'OBBIN OOyyaromumiics  moKaszan  (parMeHTapHBIH,
YPOBEHbB Pa3pO3HEHHBIN XapakTep 3HAHUW, HEAOCTATOYHO
TOUHble (QOPMYIMPOBKH 0a30BBIX MOHITHIA
TUAPABIIAKH, HapyI AN JIOTUYECKYIO
I10CJIEJ0BATEIBHOCTD B U3JI0)KEHUU
MIPOTPaMMHOI0 Marepuaia, pu TOM
BJIAJCIOIMUN 3HAHUAMM OCHOBHBIX Da3JeloB
JVCLATIIINHBI, HEO00XO0IMMBIMH JUTS
JanpHeimero oOydeHus, yMEHHE MOJIY4YUTh C
MTOMOIIIBIO MIpENoIaBaTelIs IIPaBUJIILHOE
pelieHue KOHKPETHOM MPAaKTUYECKOW 3a7a4u U3
qucna MPEAYCMOTPEHHBIX paboueii
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHIOBaHHOMN
CIIPaBOYHOM JIMTEPATYPOU

«HEYJIOBIIETBOPUTEIbHO» | MUHUMaNbHBIA | [Ipp  oTBere  oOydaromierocss  BBIIBUIIMCH
YPOBEHb HE CYIIECTBEHHBIC TPOOEThl B 3HAHUAX OOJBIICH
JOCTUTHYT 4acTH OCHOBHOI'O COJIEP)KaHUs JIHCLUIUIMHBI,
JIOTIYCKaIOTCs rpyOble OMNOKK B POPMYITHPOBKE
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OCHOBHBIX  IIOHATHH, PEIIEHUH  THUIIOBBIX
MIPaKTUYECKUX 3a7ad (HEYMEHHE C IOMOILBIO
IIpernoAaBaress MOJIYyYUTh IIPAaBUIBLHOE PELICHHUE
KOHKPETHOM IIPAKTUYECKOM 3aJadyd W3 4Yucia
IOPEIYyCMOTPEHHBIX  paboyel  mporpaMmoi
y4eOHOM TUCIUIIIMHBI)

8.4 Metoanueckue MaTepuaJibl, ONpeaes e Npoueaypbl OlleHMBAHUSA
3HAHWH, YMEHHUI, HABBIKOB U ONBITA IeATEIbHOCTH, XaPAKTEPU3Y LN X
3Tanbl GOPMUPOBAHMA KOMIIETEHLMI

Ouenka  3HaHWM, YMEHUW, HABBIKOB, XapaKTEPU3YIOIIAs  3Tallbl
dbopMHpOBaHUS KOMIIETEHIIMH MO JucuuiuimHe «['mapaBivkay TPOBOIUTCS B
dbopme TeKyIel 1 TPOMEKYTOUHOM aTTECTAIIHH.

KonTpons Tekymiel ycrneBaeMoCcTH 00y4aromuxcs — TeKylas arTecTaus —
IPOBOJUTCA B XOJ€ CEMEecTpa C LEJIbI0 ONpENeJeHUsT YpPOBHA YCBOCHHS
oOyyaromumucs 3HaHud; GOPMUPOBAaHUS Yy HHUX YMEHUW U  HaBBIKOB;
CBOEBPEMEHHOTO BBIABJIICHUSI TMpENojaBaTelieM HEIOCTaTKOB B  IMOATOTOBKE
OoOyJarommxcsi U TPUHATHS HEOOXOJAMMBIX MEp MO €€ KOPPEKTUPOBKE;
COBEPILIEHCTBOBAHUIO METOAMKUA OOY4YEHHs; OpraHu3alMHh Yy4deOHOW paboThl H
OKa3aHMs 00y4YaIOIUMCS HHAUBUIYaTbHOW ITOMOIIIH.

K koHTpoOII0 TEKyIIEH yCIIeBa€MOCTH OTHOCSITCS MPOBEPKA 3HAHUM, YMEHUN
Y HAaBBIKOB 00YyYarouuxcsi:

= Ha 3aHATHSAX (OTBETHl Ha KOHTPOJBHBIE BOMPOCHI JabOpaTOpHOIl pabOThI
WM TIPAKTHYECKOTO 3aHATHS);

" [0 pe3yJbTaTaM OTYeTa OOYyYalolUXCs B XOJ€ WHAUBUIAYaTbHON
KOHCYJIbTAllMM TpEenojiaBaTessi, MNPOBOJMMONW B 4Yachl CaMOIOATOTOBKH, IO
UMEIOITUMCS 33]T0JDKEHHOCTSIM.

KoHTposb 3a BhIMOJHEHHEM OOYYaIOIMIMMUCA KaXJ0Tr0 BUJa padOT MOXKET
OCYIIECTBJISITECA TMOJTAMHO U CIYXUT OCHOBAaHMEM ISl TPEABAPUTEILHOMN
aTTECTallUU MO TUCIUILIMHE.

[IpomexxyTouHasi arrecTtansi MO AUCIHUIUIMHE TMPOBOJUTCA C IEJbIO
BBISIBJICHUSI COOTBETCTBUSI YPOBHSI TEOPETHUECKUX 3HAHUM, MPAKTUUECKUX YMEHUMN
¥ HaBBIKOB 1o auctumuinae tpedoBanusam OI'OC no HampaBiIeHUIO TOJTOTOBKH B
dbopme PK3aMeHa.

DK3aMeH MPOBOJIUTCS TOCIIC 3aBEPIICHUSI N3YUYCHHS TUCIUTIINHBI B 00beMe
paboueii y4deOHOM mporpammbl. DopMa TPOBEACHHUS DK3aMEHA OMpeaelseTcs
kadeapoit (yCTHBIM — MO Oujeram, JUOO0 MyTeM coOecelnoBaHUs IO BOIPOCAM;
MUCbMEHHasi paboTa, TectupoBaHue u ap.). OreHka Mo pe3ysibraraM dK3aMeHa —
«OTJIMYHO» «XOPOIIO» «yJAOBIECTBOPUTEIBHO» U «HE YAOBIECTBOPUTEIHHOY.

Bce Buabl Tekymiero KOHTPOJS OCYIIECTBISIOTCS Ha NPAKTUUYECKUX U
Ja00pATOPHBIX 3aHATHSIX.

Kaxnmas ¢popma KOHTpOJIS IO TUCHUIUIMHE BKIIIOYAET B CEOSI TEOPETUUECKUE
BOIIPOCHI, TTO3BOJISIONINE OLICHUTh YPOBEHb OCBOCHHSI OOYYAIOIIMMHCS 3HAHUU U
MPaKTUYECKUE 3aJlaHMs], BBISABISAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHHUM U
HaBBIKOB.
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[Ipouenypa olleHHBaHUS KOMIETEHIMH, OOYyYalOIMXCS OCHOBaHA Ha
CJIETYIOIINX CTaHapTax:

1. TleproaMYHOCTH MPOBEACHUS OLIEHKH (Ha KaXK/IOM 3aHSITUH).

2. MHoroctyneH4aTocTh: OIEeHKa (Kak TpernojaBaTeieM, TakK W
oOyJaromuMHuCs TPYIIBI) HM  CaMOOLIGHKa oOydaromierocs, 0OCYyXJIeHHe
PE3yNbTATOB U KOMIUJIEKCA MEP MO YCTPAHEHUIO HEJOCTATKOB.

3. ENMHCTBO MCHONB3yeMOl  TEXHOJOTUM NS BCEX
BBITNIOJTHEHUE YCJIOBU COTIOCTABUMOCTH PE3YJIbTaTOB OIICHUBAHU.

4. ColmroieHre mocae10BaTeIbHOCTH MIPOBECHHS OLEHKU: TTPETyCMOTPEHO,
YTO pa3BUTHE KOMIETCHLIUN HJIET MO BO3PACTAHUIO MX YPOBHEH CIOXKHOCTH, a
OLICHOYHBIE CPEJICTBA HA KAXKJIOM dTalle YYUTHIBAIOT 3TO BO3pACTaHHUE.

KpaTkas xapakrtepucThka HpOLEAypbl peai3allid TeKYIIEro KOHTPOJIS U
IPOMEXKYTOYHOW aTTeCTallid MO AWCUUIUIMHE JJi1 OICHKH KOMIIeTCHIIHIA

oOyyJaromuxcs,

oOydJaromuxcs mpeacTaBicHa B TaOIHIIE:

Ne HaumenoBanue Kparkast xapakTepucTiKa poLeaypsl [IpencraBnenue
n/n OLICHOYHOI'O OLICHMBAHMSI KOMITETEHIUI OLICHOYHOT'0
CpeicTBa cpencTtsa B oHze

1 Otuer 110 | YCTHBIN ONPOC IO KOHTPOJIBHBIM BonpocaM | TemaTuka
7a00paTOpPHBIM | IPOBOAUTCSL B KOHLE J1abOpaTOpHOro | 1abopaTOpPHBIX paboOT
paboram 3aHsaTUsT B TedeHue S...10 mmu. Onpoc | u BAPUAHTHI

MOJKET NMPOBOAUTHCS JINOO UHAUBUAYAIIBHO, | KOHTPOJIBHBIX
a100 y MOATrPYIITEI 00yJaIOMIUXCS. BOTIPOCOB.

2 Otuer 1o | YCTHBIN 0npoc Mo KOHTPOJIbHBIM BompocaM | Tematuka
[IPaKTUYECKUM IIPOBOAMUTCS B  KOHIIE IMPAKTHUUYECKOTO | MPAKTHUYECKUX
3aHATUAM 3aHaTHsd B TedeHue 10...20 mmH. Onpoc | 3aHATHH W BapHaHTHI

MOJKET MPOBOAUTHCS JINOO MHAUBUAYAIBHO, | KOHTPOJIbHBIX
1100 y 3BeHa 00y4aroIUXCsl. BOIIPOCOB.

3 DK3aMeH IIpoBoguTca B 3agaHHBIA CPOK, cornacHo | Komrmuiekr

rpadpuky  yuebHOoro mpouecca. [Ipu | BOIIPOCOB K 9K3aMeH
BBICTAaBJIEHUU OLIEHOK YUUTBIBaeTCA
YPOBEHb TNPUOOPETEHHBIX KOMIIETEHLIUH
oOyuarorerocsi.  KomMmoHeHT — «3HaTh»
OLICHUBAETCS TEOPETUUYECKMMH BOIIPOCAMU
o COJIEp’KaHUIO JUCIUIUINHBI,
KOMIIOHEHTBl «YMETb» M «BIAAECTHY -
MPaKTUKO-OPUEHTHPOBAHHBIMH 3aJJaHUSIMHU.
AynutopHoe BpeMsi, OTBEJIEHHOE CTYJIEHTY
Ha MOJrOTOBKY — 60 MUH.
4
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PaGoyas nporpaMma COCTaBlICHA HAa OCHOBaHHH  (eAepaibHOIO
rOCYIapCTBEHHOIO 00pasoBaTeNbHONO cTanaapTa Beiciiero ofpazopanus (PI'OC
BO).

PaGouyto nporpamMmy paspaboran:
Jouent kadeapnt  «CenbckoXo3sficTBEeHHbIE MalIHHBI M MEXaHM3aUHs
FKHBOTHOBOJICTBA» KaH. TEXH. HayK, noueHT Jenncos C.B. , /

(modnucs)

Pacemorpena u onobpexa Ha 3acenanuu kadeaps: «CenbCKoxo3sicTBeHHBIC
MALIMHEL H MEXAHH3ALHS KHBOTHOBOACTBAN« 1» ctufy L20Y ., npoToxon Ne_3

3aBeayioumii Kadeapoit Z /7
Kaui, TexH. Hayk, aoueur C.B. Jlenucos
{noorucn)
COI''TACOBAHO:
IMpeacenaTens MeTOAWYECKOH KOMHCCHHU (DakyabTeTa g
KaHI. TexH. Hayk, goueHT A.[1. beruenun
(nodmicy)
Pyxosoaurens OITOIT BO
Kaud, TexH. Hayk, gouent O.C. Bonoasko ‘-74’32
/mzdnua:)
Hawaneauk YMY . L
KaH1. TexH. Hayk, goueHt C.B. Kpacuos %/
(nodmucv)
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