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1. eau u 3a1a4u JTUCHUIINHBI

Lenbto u3ydyenus: qucuuiuinabl «[ uapaBnukay sapisercss (HopMUpOBaHKE, HEOOXOIUMON
HayvaIbHOM 0a3bl, 3HAHUH O 3aKOHAX PABHOBECHS U JABMIKEHUS JKUAKOCTEH U ras3a, mpruoopeTeHne
CTyJI€HTaMH HAaBBIKOB pacdeTa CWJI, JCHCTBYIOLIUMX Ha CTEHKU pPE3€pBYapoOB, TMIAPABIMYECKOTO
pacuera TpyOONpPOBOJOB PAa3IMYHOTO HA3HAYCHUS Ui CTAllMOHAPHBIX M HECTAllMOHAPHBIX
PSKMMOB  TEYEHHS IKMIKOCTEH, pEIIeHHs TEXHOJOTHYECKHX 3aJad  HeTerazoBOro
IIPOM3BOJICTBA, 33Ja4 OOpbOBI C OCIOXKHEHUSMH U aBapHUsIMH, KOTOPbIE MOTYT BO3HHKHYThH B
TUIPOIMHAMUYECKHUX CUCTeMaX. V3yueHne NucuuIuinebl 03BOJISIET ChOPMUPOBATH Y CTYACHTOB
KOMILJIEKC 3HAaHUW, HEOOXOAUMBIX JJISl PEIIEHUs IPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX, HAyYHO-
HCCIEA0BATEIBCKUX, IPOCKTHBIX U OKCIUTyaTallMOHHBIX 3a7a4 OTPACId, B TOM YHCIIE CBA3AHHBIX
C IIOCTPOCHHUEM IIPOEKTOB pa3pabOTKU MAaIIMHOCTPOUTENIBHBIX IPOU3BOJCTB U PEMOHTHBIX
LIEXOB M YYaCTKOB PA3JIMYHBIX OTPACIEH NPOMBIIIJIEHHOCTH, OLEHKH IapaMeTpOB TEUECHHS B
TEXHOJIOTMYECKUX MPOLECCAX MAIIMHOCTPOUTEIBHOTO IPOU3BOJICTBA.

2. MecTo THCHMIUINHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbI:

Vyebnass mucrurniauHa «[wapaBiuka» OTHOCHUTCS K oOsi3aTenbHOM vactu Oynoka 1 B
yaeoHOM Tutane OIT mampaenenns 18.03.01 «XuMudeckas TEXHOJOTHS» U MPEAYCMOTPEHA TSI
n3ydyeHus: B lcemectpe. B TeopeTHKO-METOIOIOTHYECKOM M TIPAKTUYECKOM HAIpaBJICHUH OHA
TECHO CBSi3aHA CO CIEAYIOIHUMH TUCIUIUIMHAMHU ydeOHOTO riaHa: Maremaruka, dusuka,
Nudopmaruka, Mertposorusi, oOmas XuMHUYECKash TEXHOJOTHS, TPOIECCHl U  amnmaparhbl
XHUMHYECKUX TIPOU3BOJICTB, XUMUYECKAsl TEXHOJIOTHS TOTUIMBA M ra3a, HEPTEXUMUICCKHA CHHTE3

U JIp.

3. IlepeyeHb NIaHUPYEMBbIX pe3yJIbTATOB 00y4YeHHUSs MO TUCHUILINHE, COOTHECEHHbIX
€ HHAUKATOPAMU JA0CTHKEHHUS KOMIIeTeHIM i

Taoauna 1

[Inanupyemble pe3ybTaThl

Kox o ®I'OC NHauKaTopbl 10CTHKEHU S 00y4enusi mo qucuuiuimie (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-1. Crnoco6en | OIIK-1.1. N3ygaer 3HaTh:
U3y4aTh, MEXaHU3MBI XAMUYECKHX | - OCHOBHBIC (PH3UKO-MEXaHUYCCKUE
aHaJTM3UPOBATh, peakimii, COTMPOBOXKIAIONINX | CBOWCTBA  JKHIKOCTH W CHIIBI,
UCIIOJIb30BATh TEXHOJIOTUYECKUE TIPOIIECCHI NCWCTBYIOINIUE B KUIAKOCTH,
MEXaHU3MBbI OIIK-1.2. PaccmarpuBaer | -  cBOHCTBa  THAPOCTATUYECKOTO
XUMUYECKUX PEaKIUH, | XUMUYECKUE peakiuu, | JaBJICHHUsS, W OCHOBHBIC 3aKOHBI
MIPOUCXOISIIIHUX B | MPOUCXOAIINEC B | JIBYDKCHUS JKUIKOCTH,
TEXHOJIOTUYECKUX OKpYIKaroIIeM MUpe - Ha3HAueHHE M KJIacCU(UKAIUIO
npoieccax u | OIK-1.3. Ananuszupyer | TpyOOTpOBOJIOB;
OKpYyXKarollleM  MHpPE, | CBOWCTBA XUMHUYECKUX | - METOJIbI THAPABIMIECKOTO pacyera
OCHOBBIBASICh Ha | DJIEMEHTOB U BEIIECTB U TIPOEKTUPOBAHUS TPYOOIIPOBOIOB;
3HAHUSX O CTPOCHUH - 3aKOHBl HCTEYCHHUS KUAKOCTH
BEIIECTBA, IpUpoJie Yyepe3 OTBEPCTUS U HACAJIKH,
XUMHYECKON CBSI3U H - BUABI U PEKUMBI JIBIDKCHUS
CBOMCTBaxX pa3IMYHbIX KUIKOCTH.
KIIACCOB ~ XMMMYECKUX Ymern:
AIIEMEHTOB, - TPUMEHSTH OCHOBHBIE ypaBHEHHS
COCIMHEHUH, BEIIEeCTB TUAPOCTATUKH U  TUAPOJAUHAMUKU
1 MaTepuasoB KUIKOCTH;
- OCYIIECTBUTH THJIPABIMYECKUN
pacueT MpPOCTOTO U  CJIOXKHOTO

TPYOOIIPOBO/IOB;




- IIPUMEHSATH yYpaBHEHHUE
JUHAMHAYECKOTO paBHOBECHS
PaBHOMEPHOTO IIOTOKa;

- OpuUMEHATh  GOPMYIBl IS

omnpeneaeHus K03 duIreHTa

TUAPABINYCCKOr0 COIMPOTUBIICHUA.
Baaners:

- METOITaMHU UCCIICIOBAHHUS

TIBUKCHUS JKUKOCTH,
- METOAaMH  THAPABINYECKOTO
pacuera u IPOEKTHPOBAHUS
TpyOOTIPOBO/JIOB;

- ¢dopmynamMu Uil OTIpeNEICHUS
Ko3(puIMeHTa  TUAPABINYECKOTO
COTIPOTHUBIICHUS;

- OCHOBHBIMHU pacuYeTHBIMH
dbopmynamMu I OTIpENeIeHUs
NoTeph HATIOPA,

- 3aKOHAMH M YPaBHEHUSIMHU CTaTUKU
W JTMHAMHKH JKUKOCTEH.

OIIK-2.Cnocoben
HCII0JIb30BATh
MaTEMaTHYCCKUEC,
¢uszuveckue, QunKo-
XUMUYECKHUE,
XAMUYECKAE  METO/IbI
IV pelieHus  3a/1ad
npodeccCHoHaTbHOM
JeSTEIbHOCTH

OIIK-2.1. Hcnonszyer
pa3nu4yHbIe METO/IbI,
CHOCOOCTBYIOLIUE  PEUICHUIO
3a1a4 npodeccCuoHaATbHON
TS TEeITbHOCTH

3HaTh:
- oOmue 3aKkOHBI W YpaBHEHUS
CTAaTHKH U TUHAMHUKH KUIKOCTE;
- CYHIECTBYIOIIME TUIPABINYECKUE U
MTHEBMAaTUYECKHE CUCTEMBI;
- 3aKOHBI JBMKEHHS M pPaBHOBECHUS
JKUJIKOCTEH;
- 0COOGHHOCTHM KOHCTPYKIIMU |
pacyeTsl Ha 0€30TaCHOCTb,
MPOYHOCTH, HA/IKHOCTh u
MPOU3BOJUTEIILHOCTh  Pa3IMYHBIX
TUAPABINYECKUX CXEM.

YmMmernb:
- TMpPUMEHATh O0OIIMe 3aKOHBI U
YpaBHEHHUs CTaTUKH W JUHAMUKU
KUAKOCTEH, 3aKOHbBI JBMXKEHUS U
pPaBHOBECHS KUKOCTEIH;
- OCBauBaTh CYIIECTBYIOILIUE
TUAPABINYECKUE U MTHEBMATHYECKHE
CUCTEMBI;
- TPOBOJUTH pacueTsl  Ha
0€30MacHOCTb, MPOYHOCTD,
HAJCKHOCTh U TIPOU3BOJAUTEIHHOCTD
Pa3IMYHBIX TUIPABINYECKUX CXEM C
YU4ETOM OCOOEHHOCTHU KOHCTPYKIIUU

U YCIIOBHH.

Biaagern:

- CYILIECTBYIOIIUMHU
TUAPABINYECKUMU u

MMHEBMATHYCCKUMM CUCTEMAaMU,
- 3aKOHAMU JIBIDKEHHSI U PABHOBECHS
JKUJIKOCTEH;

- 0COOCHHOCTSIMH KOHCTPYKIIHH |




pacuetamu
IIPOYHOCTD,
IIPOU3BOJUTEIBHOCTD

TUJPABIMYECKUX CXEM.

Ha 0e30IMacHOCTb,
HaJEKHOCTh

Ppa3IMYHbIX

4. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

Ta6auma 1
Bcero CemecTpsl
yacoB/3a4.ell. 6 6
Bua yue6Ho# padoThl

(01010) 0390 (01010} 0390
KonTakTHasi padora (Bcero) 34/0,94 32/0,9 34/0,94 32/0,9
B tom umcie:
Jlexupn 17/0,47 16/0,45 17/0,47 16/0,45
[TpakTrueckue 3aHATHS
CemuHapsl
JlabopaTopHbie pabOThI 17/0,47 16/0,45 17/0,47 16/0,45
CamocrosiTesibHasi pa6oTa (Bcero) 74/2,06 76/2,1 74/2,06 76/2,1
B tom umcie:
Kypcosas pabora (mpoekr)
PacuetHo-rpaduueckue padboThI 18/0,5 20/0,5 18/0,5 20/0,5
UTP
Pedepatnr
Joxmnaast
H(unu) opyeue 6uovl camocmosmenvHol pabomol.
IToaroroBka Kk 1a00paTOPHBIM paboTaM 20/0,56 20/0,5 20/0,56 20/0,5
[ToAroToBKa K MPaKTUYCCKUM 3aHATHAM
IToaroToBKa K 3a4eTy, 9K3aMeHY 36/1,0 36/1,0 36/1,0 36/1,0
Bujg oryerHocTn DKk3aMeH | JK3aMeH | JK3aMeH | JK3aMeH
Oomas Bcero: B yacax 108 108 108 108
TPY1OEMKOCTH Bcero: B 3a4eTHBIX 3 3 3 3
AU CIUILINHBI e TMHHNAX

5. Copepsxkanue QM CUMILTHHBI

5.1.1 Pa3pennl AMCHUILIMHEI U BUALI 3aHATHII




Taoauna 2.1

Yacel Yacel
Hacet J200 NPaKTHY
Ne JEKIHO0 P P Yacel
HaunmenoBanme pasaesna aToOpH eCKHX Bcero
n/ HHBIX CaMOCT.
JUCIHHUININHBI BIX (ceMuHa 4acoB
n 3aHATH padoThbI
i 3aHAT | PCKHX)
ui 3aHATHI
1 OcHoBHBIE (PU3HUYECKUE CBOMCTBA 1 1 5
JKUIKOCTH
2 | I'mapocratuka 5 5 4
CuIbl TaBJIEHUS KUIKOCTH
3 | Kurematnka v MeXaHUKa )KUIKOCTH 2 2 4
4 | T'mppaBanueckue noTepu 2 2 4
PexxuMebl ABMKEHUS KAIKOCTH U
OCHOBBI THAPOAMHAMUYECKOTO
5 | momoOwus. 2 2 4
MecTHbIE THAPABIUYECKUE
COTIPOTHUBIICHUS
Hctedenune KuUIKOCTH yepes
6 OTBEPCTHS ¥ HACAJIKH. 5 5 4
HeycranoBusmieecs 1BIKEHHE
KUJKOCTH. [ mapaBiudeckuil yaap
IM'mapaBnnueckuit pacyer 2 2 4
7 | TpyOOTIPOBOIOB.
I'mapomamtuHel
g | P 2 2 4
[HenTpOOE)KHBIE HACOCHI.
9 2 2 4
OO0bEeMHBIE HACOCHI
BCEI'O: | 17 17 34

5.2 JIeKIMOHHbIE 3aHATHSA

Taoauua 3




HaumeHoBaHue pa3zjaesia

Coaep:xkanue pasgesa

n/n AUCHMILINHBI
1 2 3
[Ipenmer ruapaBIMKA M THAPOMALIMH. [Ipumenenue wu
OcHoBHBIE (PU3NUECKHE e P AP p
. 3HAQYEHHE THUAPABIMKHM B COBPEMEHHOM MAIMHOCTPOCHUU.
CBOMCTBA KHUJKOCTHU .
1 OcHoBHBIE (hH3HUYECKHE CBOMCTBA KHUIKOCTU. [loBepxHOCTHOE
HaTsDKEHUE.
WneanbHas uIKoCTh. HBIOTOHOBCKHME KUJIKOCTH.
CBOMCTBO JaBJIECHUS B HEMOABIDKHON KUIKOCTH.
VpaBHenue Diiniepa paBHOBecust KUAKOCTH. I[loBepxHoctu
2 I'mapocraTuka paBHOro pamieHus. (OCHOBHOE YypaBHEHHE THAPOCTATHUKH.
Cuiel gaBieHus )kuakoctd | 3akoH Ilackais.
Cunbl naBieHUs KUJIKOCTH HA TUIOCKHE W KPUBOJUHEWHBIE
CTeHKH. 3akoH Apxumena. [lnaBanue Ten.
Bunapr nBmxenust xxunkoctu. OCHOBHBIE TOHSTHS KHHEMATHKH
xuakoctu. [lotok skunkoctu. CpenHsisi CKOPOCTh. YpaBHEHUE
KunemaTtuka n mexanuka
3 KHITKOCTH pacxoa. Hudbdepennmansruoe ypaBHEHHUE IIBIKEHUSA
HJICATbHOM KUJAKOCTH. YpaBHEHNE bepHyuHM Ui naeanbHON U
peanpHOM xunkoctu. Kosddurmment Kopuonuca.
OO6mme cBeAeHUS O THUAPABIMYECKHX TOTEPAX. Bums
4 IM'mapaBnuueckue norepu TUApaBIMYECKUX MoTeph. TpyOka [Tuto, pacxomomep Bentypu.
JlamMmyuHapHBIN U TYpOYJICHTHBIA PEKUMBI IBIYKCHUS KUIKOCTH.
PexxuMbl ABMKEHUS o
Yucno PeitHonbaca. OCHOBBI TEOPUU THUAPOJIUHAMUYECKOTO
KUJKOCTU U OCHOBBI
nono6us. [Torepu Hanopa B Tpyoax. ®opmyna. [llepoxoBarocts
TUAPOIUHAMUYECKOTO
CTEHOK, abcomtoTHas U oTHocuTenbHas. ['padukn Hukypamse u
noxobus. MectHbie
5 MypuHa.
TUAPABINYECKUE .
OcHoBHBIE BHABI MECTHBIX corpoTuBieHuil. KoadpdumeHnt
COIIPOTHUBIICHUSA
MECTHBIX TOTeph. MecTHblE TNOTEpH Hamopa npu OOJbLINX
yrcnax Pelinonbaca. Buesannoe pacmupenue Tpyosl (Teopema
bopna). uddyzopsr. Kosena.
Hcreuenne XKUOKOCTH 4Yepe3 OTBEPCTUS B TOHKOM CTEHKE.
Koaddunuents! cxatusi, ckopocty, pacxoaa. Mcreuenue uepes
HcTteuenune SJKAUIKOCTHU (bun ’ p P A P
HacaJKu pa3iIuyHoro tumna lcTeyeHne 1npu NepeMEHHOM
yepe3 OTBEPCTHS U HACAJIKH. .
Harope.  HeycraHoBuBiieecss ~ ABMXKEHHUE  HECKUMAEMOM
HeycranoBuBiieecs
KUAKOCTU B )KECTKHX TPyOaxX ¢ y4eTOM MHEPIMOHHOTO Haropa.
JBUKEHUE KUIKOCTH.
. SBnenue rungpasiandeckoro yaapa. @opmyna JKykoBckoro ams
6 I'mppaBnuueckuii yaap

npsMoro ynapa.  I'mapaBnuueckuii yaap B TpyOax.




I'mppaBinueckuii pacyer
TpYOOTIPOBOJIOB.

JIBuKEHME )KUIKOCTH B HalOpHBIX TpybompoBonaax. Koporkue
TPYOOIIPOBOJIBI MOCTOSHHOTO auameTpa. OCHOBHOE pacueTHOE
ypaBHeHHE TMpocToro TpybompoBoaa. [opusoHTasNBHAS U

BEpTUKaIbHAs BOJIOCITYCKHbIE TPYOBI. Cucdonnsiii
TpyOOTIPOBO/I.
ITocnenoBatensHOE u HapauienbHOe COCIIMHEHUE

TpyOonpoBo1oB. CioXxHbIE TpyOOTpoBOALL. TpydompoBoa ¢
HAacOCHOM mnopjauden.BzanMoneincTeue CTpyd C TBEpPABIMHU
nperpagamu. Cuibl BO3JEMCTBUS MOTOKa HAa cTeHKU. Pacuer
JUTMHHOTO TpyOOIpoBoaa. MarucrpaibHbie HE(QTEITPOBOIBI.

I'mapomammael

O6mme  cBemeHuss O  ruApoMammHax.  Hacocel  m
ruapoasuraten.  Knaccudukamus — HacocoB.  [lpuniun
NeUCTBUS JAMHAMHYECKUX M OOBEMHBIX HacocoB. (OCHOBBI
TeOpuu To00Msi HacocoB.OCHOBHBIE MapaMeTpbl HACOCOB.
JlomactHele Hacochl. SIBneHue  kaBuTauuu. KoapduimeHt
ObICTPOXOJHOCTU. THUMBI JIONACTHBIX HacocoB. [IpumeHnenue
dbopmyn momoOus I Tepecuera XapaKTEPUCTHK HACOCOB.
PerynupoBanue nomauu. [locnenoBarensHoe M mapasuieabHOE
coenquHeHHWe HacocoB.  KaBuTamus B JIOMACTHBIX Hacocax.
KaBuranmonnas xapakrepuctuka. KaBuTanmoHHBIA —3arac.
®opmyna PynHeBa u ee mpuMeHEHHE.

[HenTpOOE)KHBIE HACOCHI.
OOBbeMHBIC HACOCHI

[lenTpoOexkHbIe HACOCHL. YpaBHEeHHE Ouiepa. Cxembl
OJIHOCTYIICHYAThIX IIEHTPOOEKHBIX HACOCOB. TeOopeTHYECKHil
Hanop Hacoca. Ilone3nsiii Hanop. IloTepu sHEprum B Hacoce.
XapakTepucTHUKa MEHTPOOSIKHBIX HacOCOB. OOBbEMHBIE HACOCHI.
[Ipunuun npeicTBusi, oOmME CBOWCTBA M KiacCH(UKAIIHS.
[lopmHeBbie ¥ MUIyHXEpHbIE  Hacochl.  MuHaukaropHas
muarpamma.  ['paduku  uwaeanpHOM — mojauum U ee
HepaBHOMepHOCTh.  Juadparmennole Hacocbl.  PoropHbie
HACOCHI ¥ THAPOJIBUTATENN

JleKIIMOHHBbIE 3aHATHUS IIPOBOJATCS B (bopMe JIGKUMH C HCIIOJIb30BaHUEM ACMOHCTPAIIHOHHBIX
CJ'IaI‘/‘II[OB, Hpe3eHTaI.[PII>i H BHUIACOPOJMKOB, IPHMCHAKOTCA I/IH(bOpMaI_II/IOHHBIe TCXHOJIOI'NH.
HpOBOI[I/ITCH JACMOHCTpaluA KOHCTp}IKI_II/Iﬁ JJICMCHTOB CHCTCM, CXCM. Hepequb
ACMOHCTPpUPYEMOT'O Marcpruajlia H caMu Marepualibl  IIPCACTABJIICHBI B ®OCax.
Hpe,[[YCManI/IBaCTCH CaMOCTOATCIBHOC BBIIIOJIHCHUC OTACIIBHBIX I/IJ'IJ'IIOCTpaI_[I/Iﬁ B pasgaToOvYHOM
MaTcpHrale.

5.3 JlaGopaTopHble 3aHATUS



Taonauna 4

No HaumeHoBaHue
a a
n/ pasiel HaunmenoBanue nadopaTopHbIxX padoT
o AUCHHUIINHBI
I'mppocraTuka
N3mepenue rujpocTaTUuecKoro 1aBjIeHUs U
1 | Cunbl naBneHus
9KCIIEPUMEHTAJIbHOE MOJATBEpKAcHHUE 3aKoHa [lackamns
AKUIKOCTH.
2 Kunemaruka u VYpasuenue bepuymiu. OnpeneneHyue onbITHBIM ITyTeM
MEXaHHMKa JKUJIKOCTU. | ciaraembix ypaBHeHus /. bepnymim.
Pexxumel nBrxeHus
PexxuMbl IBHKEHUS )KUIKOCTH. DKCIIEpUMEHTaJIbHAS
XKUJKOCTHU U OCHOBBI
WJUTIOCTPAIMS JIAMUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB
3 | THIPOIMHAMUYECKOTO
Ho06Hs JBUKEHUS )KUJKOCTH, OTIpeieNIEHUE 3aKOHOB COIIPOTUBIICHUS
' KpUTHYECKOTO uncia PeltHonbaca.
Mecrigie N3ydenue rupaBianueckux NoTepb Mo JUIMHE TPyOOonpoBoia U
4 | rugpaBIUYECcKUE i P P TPYboTp
B MECTHBIX COIPOTUBIICHUSIX.
CONPOTHBIICHUSI.
Ucreuenue xxunkoctu | M3yueHne ucredeHust >KUIKOCTH Yepe3 Majible OTBEPCTUS U
5 | uepe3 OTBEpCTHS U | HACAJKU B TOHKOM CTEHKE IPU MOCTOSIHHOM Harope B
HaCaJIKH. atMocdepy.
HeycranoBusmeecs
g | ABHAKEHHE JKHIKOCTH. DKCIepUMEHTAILHOE U3yYeHHE MPSMOTO THPaBINUYECKOr0
I'mppaBnuuecknii yIapa B HalIOPHOM TPyOOTIPOBOIE
yaap.
7 | LlenTpoOeKHBIE [TapameTpuueckrie UCTIBITAaHKS LIEGHTPOOESKHOTO HAacoca.
8 | HacocChL KaBurannonHsle ucnpITaHus IIEHTPOOEKHOTO HACOCA.
9 | OO6beMHBIE HACOCHI VcnpiTanue HeperynupyemMoro 00beMHOro Hacoca.

5.4 IlpakTHYecKkue 3aHATHSHE NPEOYCMOMPEHbL

6. CamocrosiTesibHAasi padoTa CTYJI€HTOB MO JUCIHHUILIHHE
6.1 Bonpochl /151 CAMOCTOSITEILHOT0 H3y4YeHUs

Taoauna 5

NeNe

Tembl nas PI'P

3akoHn Apxumena. [lnaBanue Ten.

FI/II[pOCTaTI/I‘IeCKI/Ie MalllMHbI

[Tpubops! ans uzmepenust nasiaeHus. CooOuaronmecs CoCyabl.

I[aBJ'IeHI/Ie KHUAKOCTH Ha IINIOCKUEC CTCHKMH. HeHTp JaBJICHU. 9HIOpLI
TUAPOCTATUYICCKOTO JaBJICHU.

MecTHble TOTEpH Hanopa npu 6osplnx ynciax PeliHosbaca.

Hcreuenue 4Cpe3 HACAAKHN PA3JIMIHOTO THUIIA Hcreuenne IIpH ICPECMEHHOM HaAIIOPEC.

\ICDU'I-POONI—‘E

TpyOOnpoBOIax.

IMunpaBnuueckuii pacueT TpyOOTIPOBOIOB.
JlvHHBIE TPYOOTIPOBO/IBI.

OcHOBBI TCOpHU HO,Z[O6I/I${ HacocoB. OCHOBHEIE mapaMCTpbl HACOCOB JlonacTHble
Hacochl. SIBlIeHHE KaBUTAIUM. KO3(I)(I)I/II_II/IGHT 6BICTpOXO,Z[HOCTI/I. Tumbl J0MacTHBIX
HaCoOCOB. HpI/IMCHCHI/Ie (I)OpMy.TI HOI[O6I/I$I JUIA TIEPECUCTA XapaKTCPUCTUK HACOCOB.

YcTaHoBHUBIIEECS H HCYCTAHOBUBIICCCA JIBWKCHHUC IKUIAKOCTHU B HAIIOPHBIX




YcrpoiictBo, Kiaccudukaius, padounii Ipoiecc, OCHOBHbBIC MApaMeTPhl U YpaBHCHHS
10 | rupporparcopmMaTopoB.

Oo6wemublie Hacockl. [TpuHIun neiicTBus, 001MEe CBOMCTBA U KIIaCCH(PHUKALIUS.

11
[TopiiHeBBIE U IIIYH)KEPHBIE HACOCHI.

Ha3nauenue npuHIMN IEHCTBUS U XapaKTEPUCTUKU. [ MAPOAKKYMYIIATOPHI.
DUIbTPBL.

12

CamocTosTenbHas paboTa CTYAEHTOB BKJIIOYAET IPOPAOOTKY T€M, BKIIFOUEHHBIX B
pabouyro mporpammy, a TaKke CaMOKOHTPOJIb 3HAHUH TI0 TEMaM C TOMOIIBIO
HUKEIEPEUUCIEHHBIX 3a/laHui.

PaGora BeinonHseTcs B Buae pacueTHo-rpaduyeckoii (PT'P).

3amaual. OnpenenuTs MaHOMETPUYECKOE aBlieHne PM B BepXHel 4yacTH OJTHOTO U3
COOOIIAIOIIUXCS COCYAOB, HAMOJHEHHBIX BOJOW, TOJ ACHCTBHEM CHIIBI P,
MPUJIOKEHHON K TOPIIHIO TpaBoro cocyaa (cM. puc.). Mcxoansie nanusie: P =400 kH,
di1 =250 mm, d2 =400 mm, d3 = 150 Mmm, h = 0,9 m.

dy Fo | lp

a

3anmaya 2. [ToBOpOTHBIM KjamaH 3aKpbIBa€T BBIXOJ U3 OCH30XpaHWIHMINA B TPYOy
KBaJIpaTHOTO ceueHus (cM. puc.). Onpenenutp, Kakyro cuiy T HyHO HPUTIOKUTh K
TPOCY JUIsl OTKPBITHS KialmaHa Ipu cieayronux gaHHeix: h= 0,4 m, H=1,1 M,
o = 30°; 06seMHbII Bec 6eH3uHa ps = 700 kK['/M>; MaHOMETpHUUECKOE JaBJICHHE TIapOB
Oen3uHa B pezepByape Pm = 5 klla

3amaua 3. Ha mnopumeHb OJHOrO M3 COOOMIAIOUIMXCS COCYIOB, HAlOJHEHHBIX
BojoH, aerctByer cwia P1 0,70 kH. Kakyio cuny P2 HyXHO HOpPWIOXKHTH KO
BTOPOMY TOpIIHIO, YTOOBI YpPOBEHb BOJIBI MOJ HUM ObUT h = 0,7 M BbIlIE YpOBHSA
BOJbI MO nepBbIM nopirHeM? J{uamerp mnepBoro mopiiHs di = 20Mm, BToporo dz =
300 mm.

3amaua 4. Ilo cudonnomy tpyOompoBoay mnuHoit | =40 M u guamerpom d =
100 MM HYX)HO oOecmeuuTh pacxoi OenszuHa Q = 16 i/c. OmpenenuTh pa3HOCTH
ypoBHel H, ecnu nnmuna TpybompoBoga 11 = 20 M, ee BO3BBIIEHHE HaJ BEPXHUM



pesepByapom h = 2 M. Koadduument conporusienus cetku &¢ = 6, 3aABIKKA E3 =

3. Koapdumuent conportusienus tpeHus A = 0,025. OObeMHbII Bec OCH3UHA Pp =

750 kI'/m3

3amaua 5. Boxa mopaercss W3 HMKHETO 3aKpbITOro 0aka B BEPXHUM OTKPBITHIH
0aKk M0 BEpPTHKAIBLHOW TPyOE 3a cyeT M30BITOYHOTO JaBJICHHUS B HIKHEM Oake pM =
70 xITa (cm. puc.). Onpenenutb pacxond Boasl Q mpu cieayromux gaHHbix: d = 125
MM, 1 = 3,5 m, hi1= hy. KoadduuueHt conpoTHBICHUS TPEHHS ONPEACIUTH II0
SKBHUBAJIEHTHOM 1epoxoBaTocTu A = 0,2 MM, Ipenoaras Hajauuue KBaJpaTUYHOU
BXOJla B

30HBI

CONIPOTHBJIEHUS.

KoaddunmenTsr MecTHBIX

CONPOTHUBJICHUMN:

Tpyoy &BX =0,5; BenTWIsl EBEHT = 4,5; BeIX0 12 U3 TPYOBI EBBIX = 1,0.

o

- o= -

S

= |

)
=%

3amaua 6. Onpenenuth oOMIUNA pacXxol BOJbI Q, TOCTYNMUBIIMK IO CHCTEME TpPyO
mox Hamopom H =4,64 m. Tuametpsr Tpyo di = 150 mm, d2 = d3 = ds = 100 mMm.

Jusel Tpyo I

120 m; 1

=1I3 = ls = 60 M. Bocnonp30BaTbCd 3HAYCHUSIMU

PaCXO/IHBIX XapaKTePUCTHUK JIsi HOBBIX BOJIOMIPOBOIHBIX TpyO: k1 = 61,4 n/c, ko = k3

= k4= 110 n/c.

4y dy

e

L feds

3amaua 7. B Oake, umeromniem B nHe oTBepctue nuamerpoM di = 100 MM 1 B CTECHKE

OTBCPCTHUC,

cHa0XeHHOEe
YCTaHOBMJICS YPOBEHb BOJIbI Ha BbicoTe H =

NUIMHAPUYCCKUM  HaCaaKOoM,

muamerpoM do

75 MM;

1,8 ™M (cMm. pwuc.). Onpenenurb, Kakon

pacxon Boabl Q mocrynaeT B 0ak, €CJM IEHTP OOKOBOTO OTBEPCTHS BO3BBIIIACTCS Hall
nHoM Oaka Ha BeIcOTY h = 0,4 m.

3agaua 8.

OHpe,Z[eHI/ITL MOIIHOCTL Ha Bally L[eHTpO6C)i<HOFO, nogaromiero Boay IO

TpyoomnpoBoay anuHoit | = 1400 m u auamerpom d = 150 MM, BBICOTa MObEMA BOJIbI



Hr = 10 M, cBoGoxusiii MmoTop heB =15 M. KoadduuumeHnt conmpoTuBieHHst TpeHUs
Tpy-
6ompoBoaa A = 0,025.

Hiy Hococ 3x-9

30

29
0

7

6.1 YueGHO - MeTOAMYeCKOE oOecredeHHe JIsi CAMOCTONITeIbHOIH PaGoThI

=

Kymunos B. A., Kapramos 3. M.I'uapasnuka. - M.: Beiciias mkosna, 2007. - 200 c.

2. COopHUK 3a7a4 10 THAPABIUKE ISl TEXHUYECKHX BY30B. - M: MI'TY um. H. D.
baymana, 2009. - 488 c.

3. HcaeB X.A. Perienre THTIOBBIX 3a/1a4 110 THIPABIMKE (THAPOCTATHKA). METOT pEeKOM.
W3n. ITTHU 2008 r

4. MUcaeB X.A. Pemenue THMOBBIX 3324 10 TuaApoAnHaMuke. Metoa pekom. Mzn. [THU
2007 r.

5. Maromanosa M.X. HUcaeB X.A.MeTtonudeckue yka3aHHsl K BBIITOJHEHUIO KOHTPOJIbHBIX

paboT no aucuuminHe «l uapaBauKay.

7. OueHouyHbIEe CpeaCcTBA

£.1 Bonpochbl K pYOEKHBIM ATTeCTANNAM

Bon bl K IIEPBOM JKHOM aTTecTAlNNU

1. PeanbHble U uaeabHBIC )KUIKOCTH, OCHOBHBIC TIOHATHS M OTIPEICIICHUS.

2. duznveckre CBOMCTBA KUIAKOCTEH. [MOTHOCTB, yACNIbHBIN BeC, 00bEM, YACIbHBIA 00BEM.

3. CxxumaemMocTs xuakoct, KoadduiuentT o0beMHOTO CxKaTHs, TEMIIEPATYPHOTO PACIIUPEHUSI.

Yrpyrocts napoB *KUJIKOCTH.

4. TToBepxnoctHoe HatspkeHue. @opmyna Jlamnaca.

5. T'mapocratuka. ['mapocraTtudeckoe aaBiieHHE (CpeaHee, HCTHHHOE).EAuHMIBI HM3MepeHus
naBneHus. [loscHUTE, YTO Takoe aOCONIOTHOEC M W3OBITOYHOE THAPOCTATHYECKOE NABIICHHE W
KAaKOBa CBSI3b MEXy HUMH?

6. 'mppocTraTuveckoe naBjaeHUE U ero cBoricTtBa? OOBSICHUTE, YTO MMOHUMAIOT TI0JI TEPMUHAMMU:
«BHEIITHEE JIABJICHHE» U «BECOBOE JaBIcHHEe» ?UTO Takoe TeXHHYecKas u (pu3udeckas arMocdepa
B KaKHUX €MHUIAX BBIPAKAECTCS.

7. OCHOBHOE YypaBHEHHE THUAPOCTATUKH. Hamummre W TOSICHUTE OCHOBHOE YypaBHEHHE
ruapocratuku. Chopmynupyiite 3axoH [lackans.

8. YpaBHeHue Ditnepa.

9. Coobmaromuecst cocynasl. OrmnpeneneHne YpOBHA KUAKOCTU B cocyae.OmnpeneneHue
IUIOTHOCTH JKUJKOCTH B cooOmaronuxcs cocyfgax.Omnpenenenrne MaBieHUs Ha TOBEPXHOCTH
KUJKOCTU B COOOIIAIOIINXCS COCYIax.

10. HazoBute mnpuOOpsl AN W3MEPEHHs] W30BITOYHOTO THUAPOCTATHUYECKOTO  JABIICHUS H
MOSICHUTE TPUHIUI UX JEHCTBUSA,0CHOBHBIeQopMyIbl.ITosicHUTe, YTO Takoe Mmbe3oMeTpruecKas
BoicoTa?Ipubops! s u3mepenus naBiaeHus. [IpuHIMT AeHCTBUS Mbe30METpa, Ha YeM OCHOBaH.
Omnpenenenue qaBaeHUs KUJIKOCTU B IbE30METPE.



11. Onpenenenue ryOHHBI TOTPYKEHUS TOUKH H €€ TapaMeTphl.
Iunpocratuyeckre MamuHbL. [IpUHIUT AeHCTBUS OCHOBHBIE (POPMYJIBI.
12. JlaBneHue )KUAKOCTU HA CTEHKH TPYO. PaspriBatomue ycunus (Tpyda, pesepByap).
13Kakue mpubopsl i U3MepeHus naBieHuss Bam wu3BecTHBI?
14. Yem oTiMyaercs IO HaA3HAYEHUIO MHE30METP OT PTYTHOTO MaHOMETpa?
15. Yto HA3BIBAIOT OTHOCUTEIBHBIM [IOKOEM KHUIKOCTH ?
16. YTo Ha3bIBAIOT NOBEPXHOCTSIMU PABHOTO JIaBJICHUS?
17. Chopmynupyiite 3akoH Apxumena.
18. IIpuHuun paboThl T'MAPaBIMYECKOTO Ipecca.
KIIJ ruapaBiuyeckoro mpecca.
19. Ilo kakoii  ¢opMmyne omnpeaensieTcss  cujla JaBlI€HUS  JKUIKOCTH Ha IUIOCKUE
TOPU30HTAJIbHBIE TUIOIIAIKNA?
20. [To xakoii ¢opmyne ompeaensercs cuiaa TaBJICHUS >KHAKOCTH Ha ITUIOCKHE HAKJIOHHBIE
cTeHkHd. LleHTp naBieHus.
21. TIlo kakoil ¢opMyne ornpeaensercss cuiaa JaBICHUS KUAKOCTU Ha KPUBOJIMHEHHYIO
MOBEPXHOCTH?
22.YTto Ha3bIBAIOT TEJIOM JaBJICHUS?

Oo0pa3enoniera KnepBoi pvoesKHO aTTecTAIMN

I'PO3HEHCKHM I'OCYJAPCTBEHHBIA HE®TSHON TEXHUYECKUI YHUBEPCUTET
UMEHHM AKAJEMMKA M.JI. MUIIMOHIIAKOBA

KA®E/IPA "TEII/IOTEXHUKA H T'H/IPAB/IHKA"

Jucrunnuna I'mapaBianka
I'pynma HT -20, HTC-20

Kaprouka Ne 1

1.T'mapocratuka. ['mapocTaTuyeckoe naBiieHue (CpeaHee, UICTUHHOE) €r0 €AMHUIIBI
M3MEPCHUS

2. Yopyroctb napoB xuakoctu. [TopepxnoctHoe Hatskenue. opmyna Jlamnaca.

3. Omnpenenenue riryOUHBI OTPYKEHUSI TOUKH U €€ IapaMeTphl.

3aB. kadenpoii «T u I'y, nouent P.A-B. Typunyes
20.06.20
Bonpocel K0 BTOPOii JKHOM ATTECTANNN

1 OcHoBBI THApPOAMHAMUKHU. ['HIpocTaTHUECKUE 3JIEMEHThl MOTOKa (CMOYEHHBIH INEepUMET),
HaroOpHOE JIBU)KEHUE, TUIPABINYECKUN paanyc).

2. CxeMa JIBMKEHMS AKUIKOCTH. DJIeMeHTapHas cTpyiika. JIuHus Toka.

3. YcraHoBHBILEECS M HEYyCTAaHOBMBILIEECS JBI)KEHUE KUAKOCTH. CpemHss CKOPOCTb MOTOKA.
Pacxon sxunkoctu. YpaBHeHHE pacxoa Jis JIEMEHTapHOU CTPYHKH, TIOTOKA.

4. YpaBHEHHE HEPa3phIBHOCTH.

5. BriBoa ypaBHenust bepnymin.YpaBHenue bepHymau ans sneMeHTapHON CTPYMKH peanbHOM
KHUAKOCTU. 'eOMETpUYECKHI 1 SHEPreTUUECKUN CMBICH cllaraeMbIX ypaBHeHus /1. bepnymn.

6. Kak nHaszbiBaeTcst ko3¢ ¢uiueHt o, Bxomamui B ypaBHenue JI. BepHymnm ans moroka
peaIbHOM JKUJIKOCTH, YTO OH YUUTBIBAET U OT YETO 3aBUCUT €T0 BEJINYMHA?

7. OObscHUTE, 4TO OOYCIOBJIEHBl MOTEPH IOJHOIO HANoOpa W KaKOB HX HHEPreTUYeCKUui
cmblca?llosgcHuTE, YTO MOHUMAIOT IOl TEPMUHOM "yJenbHas sHeprus'?



8. OObsicHATE TEepMUHBI '"MECTHas CKOpOCTh' W "CpemaHsAs CKOpPOCTh' M YKaXHTe, Kak
ONPEEISAIOT 3TH CKOPOCTH?

9. CxopocTtHas TpyOka u Tpyoka [Tuto?

10. IlosicHute, YTO Takoe JUHMA IOJHOTO HAropa M MbE30METPHYECKas JMHUSA, 4TO OyayT
MPEJCTaBIATh COOO0M ITH TMHUU TIPH PABHOMEPHOM  JBIDKCHHH PEATbHOM KUAKOCTH?

UTO NOHUMAIOT MOJI TEPMHUHOM <OKUBOE CEYEHHE MTOTOKA KUIAKOCTU»?

11. Ha3zoBuTe pe:XUMBbI IBUKEHUS )KUIKOCTH U YKaXKUTE UX XapaKTepHbIe 0COOCHHOCTH.
[TosicauTe, 9TO Takoe kpuTepuii PeliHob/ca, 1 Ha30BUTE (AKTOPBI, OT KOTOPHIX OH 3aBHUCHT.
[TosicauTe, yTO Takoe kpuTudeckoe yucio Peitnonbaca?

12. TosicuuTe, KakuM 00pa30M NPU THAPABIMYECKUX PACUETax ONPEACISIOT PEKUM JBIKECHUS
KUAKOCTU U, ¢ Kakoi nenbto?llosicHuTe, 4TO Takoe KpuTU4ecKas CKOPOCTh, OT KakuX (haKTOpOB
OHa 3aBHCUT M Kak e€¢ ompenensior?’Hanmummure M NOSACHUTE aHATUTHYECKHE 3aBHCHUMOCTH
MOTeph Haropa Mo JJIMHE OT CPeAHEW CKOpPOCTU MOTOKAa MpPU JAMHUHAPHOM U TypOYJIEHTHOM
peXHUMax JABHKEHUS KHUIKOCTH.

13. Hanummre u nosicaute Gopmyinel Japcu-Beiicoaxa u BelicOaxa.llosicauTe, Kak OMBITHBIM
IyT€M ONPEAEIAIOT BEIUUNHBI KOAPPUIUEHTOB A U &.UTO XapakTepu3yroT KOIPPUIHEHTH A U
& oT kakux (paKTOPOB B OOILIEM CIy4ae OHU 3aBUCAT U KAK UX ONPENEISIIOT IPU TUAPABINYECKUX
pacuerax?

14. O6bsicauTE, U4TO Takoe A3 u Ad/d, Kak HAUTH BETUYUHY Ad NIPU THAPABINYECKUX pacyeTax.
HazoBure 0065acTy TruApaBIUYECKOrO COMPOTHBIICHHUS TPYOONpPOBOJOB U OOBSICHUTE, Kak
OTIPEENsA0T 00JaCTh CONPOTUBIICHUS IIPH THAPABIMUYECKUX  pacyeTax.

15. M306pasuTe cXeMbl ABIKEHHS KUAKOCTH MPHU PE3KOM MoBOpoTe Tpyos! Ha 90°, a Taxxke mpu
PE3KOM pacHIMpPEHUH U PE3KOM CYKEHUHU TPyOOIpoBOJa U JaiiTe MOSICHEHUS K HUM, YKa3aB, 4TO
XapaKTEepHO VISl ABMKEHMSI IOTOKA MPH MPOTEKAaHUU €ro uepes3 Jr00e MECTHOE COIIPOTHBIICHHE.
16. Yro moHMMAIOT MOA MajblM OTBEPCTHEM B TOHKOW CTEHKE IPHU MCTEUEHUU JKUIKOCTU W3
oTBepcTU?CoKaTOE CEUEHUE, NMPUYUHBl CKATHA CTPYH, YE€M OLICHHBAIOT BEIMYMHY CHKATHS
cTtpyu?

17. Yo Ha3pIBaIOT HACAJKOW, THUIIBI HAcaIoK, nX HazHaueHne?Koahdumuent ckopoctu. Uto oH
Y4HTBIBaeT, Kak onpenensierca?Koaddunment pacxona. UTo oH yuuThIBAET, KaK OMPEISISIETCS ?
Koadduuuent conporusnenus (orBepcTHsi, Hacaaka). Kak oH ompenensercss MO ONBITHBIM
naHHbIM? OOBSICHUTE, IOYEMY IPU MCTEYEHUH U3 HACaJI0K PacXo] XKHUAKOCTHU OOJIbIIe, YeM IPH
UCTEYECHUHU U3 MAJIOro KPYyrJIoro OTBEPCTUS B TOHKOM CTEHKe?

18. Hanummure u nosiciure GopMysbl Ui ONpeNesIeHUs] CKOPOCTU U pacxojia IPU MCTEYEHUU
AKHJIKOCTH U3 OTBEPCTUH M HAcaJl0K B aTMoc(epy NpH MOCTOSHHOM HaIope.

19. N3o0pa3ute U MOSICHUTE CXEMbl HUCTEUCHMs KMJIKOCTH M3 MaJlor0 OTBEPCTUS B TOHKOM
CTEHKE U uepe3 BHEUIHUN [IUIIMHAPUUYECKUI HacaloK B atMocdepy.

20. H3mepeHume pacxolgoB W CKOpoCTed  JKMIKOCTH  (OOBEMHBIH M BECOBOM
cnoco6).PacxonomepBenTypu, mpuHIUN 1EHCTBUSI.

21. T'unpaBnuyeckue CONpOTUBICHUS. BA3KOCTb KUIKOCTH.3aKOHBI BHYTPEHHET'O TPEHUSL.

22. PexxUMBI IBIKEHUS )KUJIKOCTH (JJaMUHAPHBINA, TYpOyJIEHTHBIH).

CoopMmynupyiiTe HOHATHS FUAPABINYECKOTO yaapa.

23. TIpsimoit u HenpsAMoi TuapaBIueckuil ynap.Uro takoe aza yaapa?

OObsicHUTE TIpolLlecC U3MEHEHHUs JaBJIeHUs B TPyOONpPOBOJE, MUTAEMOM M3 pe3epByapa, Ipu
IIPSIMOM T'HMAPaBIMYECKOM YAApeE.

24. Hamumurte u nosicuute gopmyny H. E. JXykoBckoro ans ompeneneHus NMOBBILICHUS
naBneHuss npu  ynape.Hamummure u mnosicaure (opMyny Ul ONpeneNieHus CKOPOCTH
pacnpoCTpaHEHUsl yJapHOM BOJIHBI.

25. Ha3oBuTe TexHHYECKUE MoKa3zaTeln Hacoca.UTo Takoe Harmop Hacoca U Kak ero onpeieiauTh
0 MOKa3aHusM MprOopoB?YTO TaKoe MOILTHOCTH HACOCA U MOJIe3HAS! MOIIHOCTh?

26. Yto takoe KIIJl nHacoca? Kakue motepu yumtbiBaer KIIJ[ Hacoca u ero cBsizb ¢ Ipyrumu
KII[[?Yro Ha3bIBaeTCsl XapakTepucTukoi Hacoca?dTo HasbiBaeTcs nmoJsieM Hacoca Q-H u cBs3p
ero ¢ KIIJI nacoca?



27. Kak u3MeHSIOTCA 1M0/1a4a, HArop U MOILTHOCTh HAcOCa MPU W3MEHEHUH YacTOTHI BPAIICHUS
paboyero xosneca?

28 Uto Takoe KaBUTAIWs, KAaKOBbI €€ BHENIHHE MPU3HAKU?UTO HA3bIBACTCS KaBUTAIMOHHBIM
3armacoM Ah U Kak ero onpeAeauTh NPy UCTIBITAHUIX ?

29. Uro Ha3pBaeTCs KPUTHUYECKUM KaBUTAUMOHHBIM 3amacoM Ahkp?Yto HasbIBaercs
JOMyCKaeMbIM KaBUTAIMOHHBIM 3amacoM Ahmon?®opmyna PynaeBa manst  ompeneneHus
KPUTHUYECKOT0 KaBUTAlIMOHHOTO 3anaca?

30. Yrto Takoe BBICOTAa BCAaChIBaHUS M KaK OHa CBs3aHa C KaBuTanueid?UTo Ha3pIBaeTCs
KaBUTAIIMOHHOW XapaKTEpPUCTHKOW W Kak oHa m3o00paxaercs rpadudeckn?dYTo Ha3bIBaeTCs
YaCTHOM KaBUTALMOHHOM XapaKTEPUCTUKOMN U Kak €€ MOIy4YUTh [IPU UCIIBITAHUSX ?

31. Yro HaspiBaeTCss 00BEMHBIM HACOCOM, KaKHe BhI 3HaeTe 00beMHBIE HACOCHI?UTO Ha3bIBAeTCS
XapaKTEepPUCTUKON 00beMHOTO Hacoca? M300pa3uTte XapakTepucTUKY 3TOTO Hacoca.

32. HazoBuTe M TMOSCHHUTE OCHOBHBIC TCXHHMUYECKHE II0Ka3aTeii OO0BEMHBIX HacocoB.UTo
Ha3bIBACTCS HATIOPHOM XapaKTEPUCTUKOW OOBEMHOIO HEPETyIUPyeMOro Hacoca, KaKoBO €€
rpaduueckoe uzoOpaxxkeHue?

33. Uro Takoe KOX(PUIIMEHT yTeYeK Hacoca W KaK OH CBs3aH ¢ 00BEMHBIM KOA((HUIIHESHTOM
MMOJIE3HOTO JCUCTBHSA?

34. HanuimuTe ¥ MOSICHUTE YpaBHEHUE HATIOPHOU XapaKTEPUCTUKA 0ObEMHOTO Hacoca.

Kax onpenenuTs MOIIHOCTh MPUBOJHOTO JIBUTATENST 0OBEMHOTO HAacoca o €ro mapaMeTpam.

35. Kakue HacoChl Ha3BIBAKOTCS POTOPHBIMH PaIAATBHO-TIOPITHEBBIMHA, OCHOBHBIE CBEJICHUS O
HUX?M37107KUTE€ OCHOBHBIE CBEJICHUS O POTOPHBIX aKCHAJIBHO-ITOPIITHEBBIX HACOCax?

O0pa3enonjaera Ko BTOpoid py0e:KHOI aTTecTallU

T'PO3BHEHCKHUM I'OCYJIAPCTBEHHBII HE®TAHOM TEXHUYECKHUMA YHUBEPCUTET
HUMEHH AKAJEMHUKA M.Jl. MUJIJTMOHIIIUKOBA

KA®E/IPA "TEII/IOTEXHUKA H T'H/IPAB/IHKA"

Jucrunnuna I'mapaBianka
I'pynma HT -20, HTC-20

Kaprouka Ne 1

1.0OcHoBBI THAPOIUHAMUKHU. ['UApOCTaTHYECKUE 3TIEMEHTHI TOTOKA (CMOYEHHBIN TEpPUMETD,
HAIMOPHOE JIBIKEHHE, THAPABINUYECKUN PaInyc).

2. Cxema JBHXXCHUA )KI/I,I[KOCTI/I.:‘)J'IGMGHTapHaH CprﬁKa. JIunus Toka.

3. VYcraHoBuBIICECST U HCYCTAaHOBUBIICCCA JIBUKCHHUC KUIAKOCTHU. CpCI[HSIH CKOPOCTb
notoka. Pacxos JKuaKocTu. VpaBHeHHe pacxona st SHeMeHTapHOﬁ CTPYﬁKH, IIOTOKa.

3aB. kadeapoii «T u I'y, noueHt P.A-B. Typunyes

20.06.20

7.2BOHDOCI>I K 3a4eTy Mo AMCUMILIMHE « ' MapaBauKa»

1. duznyeckre cBoWcTBa KUAKOCTeH. [IMOTHOCTD, yAeNbHBIN BeC, 00beM, yIeIbHbIN
00BeM.

CxuMaeMocTh KUAKOCTH, KodpPHUIMEHT 00BEMHOTO CXKaTHsl, TEMIEPaTypHOTO
paclIupeHusl.

YIpyrocrs 1mapoB KUJIKOCTH.

el R A

[ToBepxnocTtHOE HaTshxeHue. Gopmyia Jlamaca.




5. I'mpapocratuka. I'mapocraTtuyeckoe naBieHue (cpenHee, HUCTUHHOE).EauHUIIBI
u3Mepenus:  napneHus.IlosicauTe, YTo Takoe aOCOMIOTHOE M HM30BITOYHOE
TUAPOCTATUYECKOE JaBJICHHUE U KAKOBA CBSA3b MEKAY HUMU?

0. I'uppocratuueckoe nasieHue U ero cpoiictBa? OOBACHUTE, UTO MOHUMAIOT IO
TEPMHHAMMU: «BHEILIHEE JIaBJICHUE» U «BECOBOE JaBieHHE» 7UTO Takoe TeXHUYECKast
u ¢pu3nveckas arMocdepa B KaKUX €IMHUIAX BBIPAKAETCS.

7. OcHOBHOE ypaBHEHHE TMJIpOCTaTUKU. HanummTe 1 nosicHUTE OCHOBHOE ypaBHEHHE
runpocratukn. Chopmynupyiite 3akon [lackas.

8. VYpasHenue Dilniepa.

0. Coobmaromuecs cocyasl. OnpeaeneHue ypoBHs )XHIKOCTH B cocyne.OnpeaeneHue
IUIOTHOCTH KHUJAKOCTH B coolmaromuxces cocyaax.Onpenenenue AaBlIeHUs Ha
MTOBEPXHOCTHU KHUJAKOCTU B COOOIIAIONINXCS COCY/Iax.

10. | HazoBute nmpubops! A U3MEpeHUs: U30BITOYHOTO THAPOCTATUYECKOTO JaBJICHUS U
MOSICHUTE TMPUHLIMII WX JelcTBUs,0cHOBHbIeopmynbl.llosichauTe, uTo Takoe
nbe3oMerpuueckas BbicoTa?lIpuOopbl  ans  u3MepeHust jAasieHus. [lpunHuun
NeNCTBUS MbE30METpa, Ha 4yeM ocHoBaH. OmnpezneneHue AaBJIEHUS JKUIKOCTH B
MIbE30METPE.

11. | Onpenenenue riryOUHBI IOTPYKEHUS TOUKU U €€ MTapaMeTphl.

12. | I'mapocratnueckue MamuHbl. [IpuHIAN 1eHCTBHS OCHOBHBIE (DOPMYIIHI.

13. | [aBnenue KuaKOCTH Ha CTEHKHU TPyO. Pa3priBatomue ycunus (TpyoOa, pe3epByap).

14. | Kakue npubopsl A1 u3MepeHus gaBieHus Bam u3BecTHBI?

15. | Uem omimyaercss Mo Ha3HAYEHUIO MbE30OMETP OT PTYTHOTO MaHOMETpa?

16. | Yto Ha3BIBaIOT OTHOCHUTEIBHBIM ITIOKOEM KHIKOCTH?

17. | Yro Ha3bpIBalOT MOBEPXHOCTSMU PABHOTO JaBJICHUS?

18. | Chopmynupyiite 3akoH Apxumena.

19. | llpunuun pabotel rugpasimdeckoro npecca. KIIJ[ rumpaBamdeckoro mpecca.

20. | o kaxoii ¢opmyne ompenensieTcss cuia JaBICHUS JKUJIKOCTH Ha IUIOCKHE
TOPU30HTAJIBHBIE TUIOMIAJKHU?

21. | o xaxoit ¢dopmyne ompenenseTcs cuia JAaBIEHUS >KUJIKOCTH Ha TUIOCKUE
HaKJIOHHbIE CTEHKU. lleHTp naBieHus.

22. | o xakoit  ¢opmyne  ompeaenseTrcs  Cuia  JaBJICHUA JKUAKOCTH  Ha
KPUBOJUHEUHYIO TOBEPXHOCTH?

23, | Uto HA3BIBAIOT TEJIOM JAaBJICHHS?

24. | OcHOBBI THAPOIUMHAMUKU. [mapocTaTHyeckue 5JIEMEHThl IOTOKa (CMOYEHHBIH
MIEPUMETP, HAMIOPHOE IBIKEHUE, TUAPABIUYECKHUI panyc).

25. | Cxema IBWKEHHUS KUAKOCTU. DJIeMEeHTapHas cTpyika. JInnus Toka.

26. | YCTaHOBHBIIEECS U HEYCTAaHOBUBLIEECS ABM)KEHUE XKUAKOCTU. CpenHsisi CKOPOCTh
notoka. Pacxon »kuakocTu. YpaBHEHHME pacxojJa Ijsl 3JIEMEHTapHOM CTpyMKH,
MOTOKA.

27. | YpaBHEHHE HEPA3PBIBHOCTH.

28. | BeiBog ypaBHenus bepnyiuiu.YpaBHeHHe bepHyinu Ui dJI€MEHTapHOW CTPYMKH
peaJIbHON KUIKOCTH. ['€OMETpHUYECKMH M  JHEPreTHMUECKUN CMBICT CIIAaraeMbIX
ypaBHenus J1. bepaymin.

29. | Kak HasbiBaercs koddduumeHt o, Bxomaumidi B ypaBHeHue [I. Beprymmu mis
IIOTOKA PEAJIbHOM JKUJKOCTH, YTO OH YYUTHIBAET U OT YETO 3aBUCHUT €r0 BEIUYHUHA?

30. | OObsicuuTe, uTO OOYCIOBIEHBI TOTEPU IOJIHOTO Hamopa M KakoB HX
sHepreTuueckuid  cMplica?lloscHUTE, YTO MOHMUMAIOT IMOJA TEPMUHOM 'yHAeibHas
sHeprus"?

31. | OObsicHuTe TepMHHBI "MecTHasi CKOPOCTh" U "CpemHss CKOPOCTh" M YKaXHUTe, Kak

OIPEALCIIAIOT OTH CKOpOCTI/I?




32.

CkopoctHas TpyOKa u Tpyoka [luto?

33.

[TosicauTe, 4TO Takoe JIMHUS TOJHOTO HANOpa W NMbE30METPUYECKas JUHHS, YTO
OyIyT MPEACTaBIATh COOOW 3TH JMHUHM TPH PABHOMEPHOM  JBIDKCHUHU PEAbHOMN
SKAUOKOCTHU?

34.

YTo moHUMAaroT noa TCpMUHOM <CKHMBOC CCUCHUC ITIOTOKA )KI/II[KOCTI/I»?

35.

Ha3OBI/ITe pe)KI/IMI)I JOBWKCHUA KUIKOCTHU nu YKa)KI/ITe Hux xap aKTCpHI)Ie
0COOEHHOCTH.

36.

[osicaute, uTO Takoe Kpurepuid PeliHombaca, M Ha30BUTE (HAKTOPBI, OT KOTOPBIX OH
3aBUCUT

37.

Hanumure u nosicaure dopmynsl Hapcu-Belicoaxa u BelicOaxa.llosicaure, kak
OTBITHBIM ~TIyTEM  OMPEACISAIOT Benu4mHbl KodhdunmentoB A u  &.Uto
XapakTepu3yroT Ko3hduuueHTsl A u & oT Kakux (akToOpoB B OOILEM Cllyyae OHHU
3aBUCST U KaK MX ONPEAEISIOT IPU I'MAPaBINYECKUX pacyerax?

38.

OO6bsacHuTe, yTo Takoe A3 U Ad/d, kak HalTH BeNMWYMHY A>3 MpU TUAPABIUYECKUX
pacuerax.

39.

HazoBure o6macTu TruApaBIMYECcKOro  CONPOTUBJIEHHUS  TPyOOINPOBOJIOB U
00BSCHUTE, KaK OINpeAessioT o00JacTb CONPOTHBICHUS MPH TUAPABIMYECKUX
pacuerax.

40.

U306pa3ute cxeMsl ABIKEHHS KUAKOCTH MPU Pe3KoM MoBopoTe TpyOs! Ha 90°, a
TaKK€ MpPHU PE3KOM paCIIMPEHUH M PE3KOM CYKEHHU TpyOonpoBoja U Jaiite
MOSICHEHHSI K HUM, yKa3aB, YTO XapaKTEepPHO IS ABMXKEHUS ITOTOKA MPU MPOTEKaHUU
€ro uepe3 Jr00e MECTHOE COIIPOTUBIICHHUE.

41.

UTo MOHMMAIOT TOJ MalbIM OTBEPCTHUEM B TOHKOW CTEHKE IpPU HCTCYCHHUH
JKUJIKOCTH M3 OTBEpCcTHUH?(CkaToe CEUEHHE, NPUYUHBI CXKATHUS CTPYH, 4YEM
OIICHUBAIOT BEJIMYMHY CIKATUS CTPYH?

42.

UTo Ha3bIBAIOT HACAAKOM, THUIIBI HACAIOK, MX HazHaueHHEe?KorhHUIMEeHT CKOPOCTH.
Uto oH yuuThIBaeT, kak onpenensercsa’?Koaddurment pacxona. Uto oH yUUTHIBAET,
Kak onpenensercs?

43.

Koaddumument comporuBnenus (orBepctusi, Hacangka). Kak oH ompezaensercs 1o
ONBITHBIM JaHHBIM? OOBSCHUTE, MOYEMYy IPU HCTEUEHUH U3 HACAZOK PacCXo]
KUAKOCTU OOJIbIlIe, YeM MPH UCTEYCHUU U3 MAJOro KPYrjoro OTBEPCTUS B TOHKOM
cTeHke?

44,

Hanummure u noscHute (opMyinbl A ONpPENEICHUS CKOPOCTH M pacxoia Mpu
WCTEUYECHUU KHUJIKOCTU M3 OTBEPCTHM M HAcaJoK B arMocdepy MpH MOCTOSIHHOM
Harope.

45.

I/I306paSI/ITe U IOJACHUTC CXCMbl HMCTCUYCHHUSA KHUAKOCTHU M3 MAJIOTO OTBCPCTHA B
TOHKOM CTEHKE U qcpe3 BHEIITHHM LII/IJ'II/IHI[pI/I‘leCKI/Iﬁ HaCcaJaoK B aTMocq)epy.

46.

Hanumure u nosicHute q)OpMy.Hy H. E. >KYKOBCKOFO AJI OIIPCACIICHUS ITOBBINICHUA
JaBJICHUA IIPH yﬂape.HanI/Hm/ITe U IOACHHUTC (1)OpMy.]'Iy IJI1 OIIPCACIICHUA CKOPOCTHU
PacCipoCTpaHCHUA yﬂapHoﬁ BOJIHBI. HazoBuTe TexHuuUeckue moKa3aTelu
Hacoca.Uto Takoe Halop HacoCa M KaK €ro OIpCACINTb II0 IIOKa3aHUIM
HpI/I6OpOB?LITO TaKOC MOIIHOCTH HACOCa M II0JIC3HAsA MOIJ_IHOCTL?

47.

UYro Takoe KIIJl nacoca? Kakme norepu yuurtsiBaer KII/] Hacoca m ero cBs3b ¢
npyrumu KIIJI?YTo HaspiBaeTcs XapakTepUCTUKON Hacoca?lTo Ha3bIBaeTCs MOJIEM
Hacoca Q-H u cBsa3b ero ¢ KIT/] nacoca?

48.

Kak u3meHsoTCS mojavya, Harmop M MOIIHOCTh Hacoca MpU M3MEHEHMM YacTOThI
BpalleHus pabouero kojeca?

49.

Yro Takoe KaBuTalus, KaKOBBI e€ BHECIIHHUE HpI/ISHaKI/I?LITO Ha3bIBaACTCsA
KaBUTAIITMOHHBIM 3aliaCoM Ah u xak ero OIPCACIIUTD ITPU HUCIBITAHUAX?

50.

Yrto Ha3BIBaeTCs KPUTHYCCKUM KAaBUTAIWUOHHBIM 3aI1aCOM Ath?qTO Ha3bIBACTCA
AOITYCKAaCMbIM KaBUTAallMOHHBIM 3armacom Ahﬂon?d)opMyna Py;[HeBa JJIA
ONPCHACIICHNUA KPUTUYCCKOTO KaBUTAITUOHHOT'O 3amaca’?




51. | Yro Takoe BBICOTA BCAaChIBAaHMS U KaK OHA CBI3aHa ¢ KaBUTauer?UTo Ha3bIBacTCS
KaBUTAIIMOHHOW XapaKTepUCTUKONW H Kak OHa wu300paxkaercs rpadudecku?yro
HAa3bIBACTCS YAaCTHOM KAaBUTALMOHHOW XapaKTEPUCTUKOW M KaK €€ MOJYy4YUThb INpPHU
HUCIBITAHUSAX?

52. | Ha3oBute u osICHUTE OCHOBHBIE TEXHUUECKUE TTOKA3aTeIN 00bEMHBIX HAaCOCOB.YUTO
Ha3bIBACTCS HAIOPHOW XapaKTEPUCTUKON OOBEMHOTO HEPEeTyIMPYeMOro Hacoca,
KaKoBO e€ rpaduueckoe n3o0paxxeHue?

N
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Oo0pa3en OnJjaera KIK3aMeHy no aucuuminge «CuapaBiankKa

T'POSHEHCKHWI TOCYJIAPCTBEHHBII HE®TAHON TEXHAYECKHWA YHUBEPCUTET
UMEHU AKAJEMUKA M.JI. MUJIJIMOHIIUKOBA

KA®E/IPA "TEIVIOTEXHHKA H T'H/]PABJIUKA"

Jucrunnuxa I'mapasiauka
['pynna HT -20, HTC -20
Buaer Ne 1

1.Peanbuble HNACAJIBHBIC ) KUAKOCTH, OCHOBHBIC IIOHATHUA U OMIPCACIICHUA.

[Totox xuakoctu. Cpeansisi CKOPOCTh. YpaBHeHue pacxomna. JuddepennuanpHoe
ypaBHEHUE

JIBHOKEHUS UICATBHOM )KUAKOCTH. Y paBHEHNE HEPA3PHIBHOCTH.

2.I'mppaBnnueckue notepu. Kakum o6pa3oM mpu ruipaBIMueckux pacy€érax onpeaessor

PEXKUM IBUKECHUS KUIKOCTH U, C KAKOU 11EIbI0?

3.I'uapaBiardeckuil yaap.

3aB. kadenpoit «T u 'y, noneHT P.A-B. Typnyen

20.06.20

7.3 Texkyuuii KOHTPOJIb

Bomnpocsl k s1aboparopHoii padore Nel:
UYT0 Takoe ruApoCTaTUYECKOE AABICHUE U KAKOBBI €r0 CBOKMCTBA?
[TosicauTe, 4T0 Takoe aOCOJIIOTHOE U M30OBITOUYHOE THAPOCTATUYECKOE JABJIICHUE M KaKOBa
CBSA3b MEXy HUMHU?
OO®bscHUTE, YTO MOHUMAIOT O] TEPMUHAMU: «BHEIITHEE JIABJICHHE» U «BECOBOE JaBICHUE)?
Hanumure n nosicHuTe OCHOBHOE YpaBHEHHUE THIPOCTATUKHU.
Cdhopmynupyiite 3axoH [lackans.
HazoBure mnpubopsl [isi u3MepeHuss U30BITOUHOTO TUAPOCTATHUYECKOTO  JABJICHHS U
MOSICHUTE MPUHIUI UX JIEUCTBUS.
[TosicHuTe, YTO TaKO€ MbE30METPUYECKAst BbICOTA?

Bonpocs! k s1aboparopHoii padore Ne2:
[TosicHuTE reoMeTprYEcKnid CMBICI cllaraeMbIX ypaBHeHus [l. bepryim.
IlosicHuTE SHEPreTUUECKU CMBICI cilaraeMbIX ypaBHeHus . beprymnu.
Kak HazpiBaercss kK0d(QUIMEHT o, BXoMamui B ypaBHeHue [I. BepHymau s mortoka
peaIbHOM JKUJIKOCTH, YTO OH YUUTBIBAET U OT YETO 3aBUCUT €T0 BEJINYMHA?
OObsicHuTe, YTO OOYCIOBIIEHBI NMOTEPH MOJHOIO HAMOpa M KAaKOB WX HHEPreTHUECKUil




5.
6.
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4.

5

cMbICi?
[TosicauTe, 4TO Tako€ CKOpPOCTHAs TpyOKa u TpyOka [Iuto?
UTO MOHUMAIOT MOJ] TEPMUHOM GKHUBOE CEUEHUE MOTOKA KUAKOCTH»?

Bonpocs! k 1abopatopHoii padore Ne3:

HazoBure pesxuMbl IBHKEHUS )KUJKOCTU U YKAKUTE UX XapaKTEPHbIE OCOOEHHOCTH.

2. Tlosicaute, 4TO Takoe KpuTepuil PeitHONbAca, M HA30BUTE (HAKTOPHI, OT KOTOPBIX OH

3aBUCHT.

[TosicauTe, yTO Takoe kpuTudeckoe yncio Peinonbaca?

4. llosicuure, KakuM 00pa3oM HpHU THAPABIMYECKUX pacdy€Tax ONPENENAIOT PEeXUM
JBUKEHUS )KUJKOCTU U, C KaKOH 11ebI0?

5. TlosicHuTe, YTO TaKOE KPUTUYECKAsT CKOPOCTh, OT KaKMX (PaKTOPOB OHA 3aBUCHUT M KakK €€
omnpenenstor?

=

w

Bonpocsl k 1abopaTropHoii padore Ne4:
Hanummure n nosicuure ¢popmynsl lapcu-Beiicbaxa u Belicbaxa.
[TosicHuTe, KaK OMBITHBIM IYTEM ONPENEISIIOT BEIUYUHBI KOA(D(UIIMEHTOB A U &.
Uro xapakTtepusyroT kodp¢unueHtsl A U £ OoT Kakux (akTopoB B OOIIEM Cilydyae OHH
3aBUCST U KaK MX ONPEAEIAIOT IPU I'HAPaBIMUYECKUX pacyeTax?
OOmBsicHHTE, UTO Takoe A, U A,/d, kak HaiiTH BennunHy A, IPHU THAPABIHYECKUX pacyeTax.

HazoBure 0651acTH THIIPABINYECKOTO COMPOTHUBIIEHUSI TPYOONPOBOJIOB U OOBACHUTE, Kak
OTIPEENsAI0T 00JaCTh COPOTUBIICHUS ITPU THAPABINUECKUX  pacyeTax.

Bonpocsl k s1abopaTropHoii padore NeS:

UTO MOHWUMAIOT MOJ MaJbIM OTBEPCTHEM B TOHKOW CTEHKE MPHU UCTCUCHUU KHUIKOCTH W3
OTBEpCTHIT?

Ckaroe ceyeHue, MPUIUHBI CKATUS CTPYH, YEM OIICHUBAIOT BEIMYUHY CXKATUSI CTPYH ?

Yto Ha3BIBAIOT HACAAKOM, THITEI HAacaJa0K, X Ha3HaUCHHUE?

Koaddumument ckopoctr. UTo OH yUHTHIBACT, KaK ONIpeaeseTcs?

Koaddumuent pacxona. Uto oH yIUTHIBAET, KaK OMPEACIICTCS?

Koaddumuent conporusnenus (orBepctus, Hacaaka). Kak oH ompenensieTcss Mo OMBITHBIM
TAHHBIM?

Bonpocsl k 1adGopaTropHoii padore Ne6:
Cdhopmynupyiite MOHATHS TUAPABIUIECKOTO yaapa.
[Tpsimoii 1 HempsAMO TUAPAaBIUYECKHN yaap.
Uro Takoe daza ynapa?
OObscHUTE MpolIecC U3MEHEHUS IaBIIeHUs B TPYOOIpOBOJIe, MUTAEMOM U3 pe3epByapa, npu
MPSIMOM THAPABINYECKOM YyAape.
Hanummre u nosicaute popmyny H. E. XKypaBckoro st onpeieneHus moBbIIICHUS
JaBJICHUS MIPU yJape.

. Hanummre 1 nosicHute GpopMyiy AJs ONpesiesIeHUs] CKOPOCTH paclpoCTpaHeHHs! yapHOM

BOJIHBI.



7.4.0nucanmne

nokasareJen

U KpHUTepHeB

OIlECHMBAHUS KOMIeTeHUUil

PA3JTUYHBIX Talmax ux (b()pan()BaHnﬂ, OIMUCAaHMEC IIKAJbI OIICHUBAHUA.

Ha

Taoauna 7

IInanupyemble pe3yJIbTAThI

Kputepnn ounennBanus pe3yjbTaToB 00y4eHHS

OCBOCHMS KOMIICTCHIINHA

MmeHee 41
0a10B

41-60

0a/1J10B

61-80
0aJ1J10B

81-100 6ans10B
(OTJIIMYHO)

HaunmeHnoBanue
OIICHOYHOT 0
cpeacTBa

OIIK-1. CnocoOen n3y4yaTh, aHAIN3UPOBATh, UCIOJIB30BATh MEXaHU3Mbl XUMHUECKUX PEaKIUi,
IIPOUCXOJSIINX B TEXHOJIOTHYECKUX MTPOLIECCAX U OKPYKAIOIIEM MUPE, OCHOBBIBAsICh HA 3HAHUSX O
CTPOEHHUH BEILECTBA, IPUPOJIE XUMUUYECKON CBSA3H U CBOMCTBAX Pa3JIMYHBIX KJIACCOB XUMHUUYECKUX

3JIEMEHTOB, COEJTMHEHHH, BEIIIECTB U MAaTEPUAJIOB.

3HaTh:

- OCHOBHBIE
MEXaHHUYECKHE CBOWCTBA|
KUJTKOCTH " CHJIBI,
NENCTBYIOIIUE B )KUIKOCTH;

- CBOICTBA
TUIPOCTATHIECKOTO
NMaBJIEHUS, W  OCHOBHBIC
3aKOHBI JIBIDKCHUS )KHUJIKOCTH;
- Ha3HA4YCHHUE H
KJ1acCU(PUKAITUIO
TpyOOTIPOBOJIOB;

- METOIbl THAPABINYECKOTO
pacueta M MPOEKTHPOBAHMS]]
TpyOOTIPOBOJIOB;

- 3aKOHBI UCTEUYCHUS
YKUJKOCTH 4epe3 OTBEPCTHS U
HACA/IKH;

- BUJbl U PEKUMBI JIBIKEHUS
PKUIKOCTH.

¢bu3nKOo-

dparMeHT
aApHbIE
3HAHUS

Hermomuer
€ 3HaHUsA

Cdhopmupor
aHHbBIC, HO
COJIepIKaIIH
€ OT/IeNbHbIC
poOeTbI

3HaHUA

CdopmupoBaHHbIe
CHCTEMaTHUYECKHE
3HAHUS

YMeTh:

- TPUMEHSATH  OCHOBHBIC
YpaBHEHUS THUIPOCTATUKU U
TUIPOTUHAMUKH KUJIKOCTH,

- OCYIIIECTBUTD
UIPABIMYECKHUM pacuer
[TPOCTOTO H CJIOKHOTO
TpyOOTIPOBOJIOB;

- IPUMCHATH  ypPaBHCHHE
TMHAMHUYECKOTO PaBHOBECHS

[PABHOMEPHOI'O ITIOTOKA,

Yactuy
HBIE
YMEHUS

Hemonas:
€ yMeHHs

VYMmenus
TTOJIHBIC,
JIOITyCKAaI0TC
'y
HEOOJIbIIINE
OIIMOKHU

CdhopmupoBaHHbIe

YMEHHUS

Bonpocwi k
pYbescHbim
ammecmayusm,
80NPOCHI K
J1abopamopHuim
3AHAMUAM




Baanern:

- METOJaMM HCCIIeIOBaHUS
JABIDKCHUA X KUIKOCTH,

- MCTOJaMH FI/I,IIpaBJII/I‘ICCKOI‘ (0]
pacuera MU MPOEKTUPOBAHUS]]

TPyOOIIPOBOJIOB;
- dbopmynamu VIS
ompeneneHuss KodppuurueHTa,
TUAPaBINYICCKOIO
COIIPOTHUBJICHUS,
- OCHOBHBIMH PpPaCYCTHBIMU
bopmynamu TUTSt

OTIpeieTICHUs TIOTEPh HAMOPa,;

- 3aKOHAMH ¥ YpPaBHEHUSIMHU
CTaTUKHA it IUHAMHUKH]
PKUJIKOCTEH.

YactuaHo
e
BJIaJICHHE
HaBBIKAMU

Hecucremar
HYECKOE
TIPUMCHCHHE
HaBELIKOB

B
cHCTeMaTH4
€CKOM
MPUMEHEHNH
HaBBIKOB
JOIyCKa0TC
s IPOOEJTBI

VcnemHoe U CHCTeMaTHIeCKOoe
MPUMCHCHUC HABBIKOB

OIIK-2.Cnioco0eH UCIionp30BaTth M

MCTOJbI I pCHICHUA 3aJaq

PO eCCHOHATBHON JAEATETHHOCTH

aTEMaTU4YCCKUC, (1)I/ISI/I‘-I€CKI/I€, (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/I€, XUMHNYECKHUEC

3HATDH: ®parment| Hemnonnsl
- o0IIMe 3aKOHBI U YpaBHEHU s1[APHEIC © 3HaHUS
CTATHKH u TUHAMUKH A
PKHJIKOCTEH;
- CYIIECTB YIOIINE
TAIPABINYECKHAE 51
[THEBMATUYECKUE CUCTEMBI;
- 3aKOHBl  JBIWKEHUS U
[PaBHOBECHS )KUIKOCTEH;
- 0COOCHHOCTH KOHCTPYKIIHH
U pacueThl Ha OE30MacHOCTbD, Cdopmupos
MPOYHOCTh, HAJECKHOCTh U aHHbIE, HO
[MPOU3BOUTEIILHOCTD CcozIEpIKAIIH
PA3JIMYHBIX THUAPABINYCCKHUX € OTACIILHBIC CdopmupoBaHHbIe
CXEM. poOenb CHUCTEMATHYECKHE
3HAHUA 3HAHUA
YMerh: Yactnunael| HemomHbl
- NMPUMEHATH OOINKME 3aKOHBIC YMCHHA | € yMCHUA
Y ypaBHEHUS CTaTUKA U
TMHAMUKH KHUJIKOCTEH,
3aKOHBI JIBUKECHUS 5
PaBHOBECHS KUJKOCTEH;
- OCBauBaTh CYLIECTBYIOIIUE Vmenus
TUAPABINYCCKUC H TIOJTHBIC,
MHEBMATUYECKUE CUCTEMBI; JOITYCKAKOTC
- INPOBOJUTH  PacyeThl Ha| Pl
0€30MacHOCTh,  MPOYHOCTH, nebompmme |  CopMHUpOBaHHBIE
HaJIC)KHOCTD )41 OIOKH YMEHUS

Bonpocwi k
pYbescHbiM
ammecmayusm,
80NPOCHI K
1abopamopHuim
3AHAMUAM




Baanern:

- CYLLIECTBYIOIUMH
FI/I[[p ABJINYCCKUMHA H
IMTHCBMATUYCCKUMHU
CHCTEMaMH;

- 3aKOHaMH JIBIKCHHUS W
PaBHOBECHS )KUIKOCTEH;

- 0COOEHHOCTSIMY|
KOHCTPYKLIMU M pacueTaMu Hal
0€30MacCHOCTh,  IPOYHOCTH,
Ha/ICKHOCTh u
MPON3BOIUTEIEHOCTh
Pa3NUYHBIX TUAPABIMYECKIX

YactuaHo
c
BJIaJICHIE
HaBBIKAMU

CXCM.

Hecucre
MaTHYECK
oe
TpuMeHe
HHE
HaBBIKOB

B
cHCTeMaTH4
€CKOM
MPUMEHEHNH
HaBBIKOB
JOIyCKa0TC
s IPOOEJTBI

Vcmemnoe u
CHCTEMATHYECKOE
MIPUMEHCHUEC HABBIKOB




8. OcobennocTn peann3anv ITMCHUMIIIMHBI AJI1 HHBAJIU/A0B U JIMI ¢ OTrPAaHUYCHHBIMHU

BO3MOKHOCTHMMU 3I0POBbS

JUia  ocCyliecTBIEHUS NPOLEAYp TEKYLIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOUHOMU
aTTeCTalluy OOYdYaIOUIMXCsI CO3AaHbl (POHIBI OIICHOYHBIX CPEJCTB, aJaITUPOBAHHBIC JUISI MHBAIUIOB U
JUL] C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI U IO3BOJISIIOIIME OLIEHUTh JOCTUKEHHE HMU
3aIJJAaHUPOBAHHBIX B OCHOBHOW 0Opa30BaTeIbHOM IporpaMMe pe3ysibTaTOB OOy4YeHHs] U YpPOBEHb
c(OPMHUPOBAHHOCTH BCEX KOMIIETCHIMH, 3asBICHHBIX B oOOpa3oBaTenbHOW mporpamme. Popma
IIPOBEJICHUSI  TEKyIIeW arrecTaluu JJs  CTYACHTOB-UHBAJIMJIOB YCTaHABJIMBAETCd C Yy4YETOM
WHIMBUIYAIBHBIX TCUXO(U3HYECKHX 0COOEHHOCTEH (yCTHO, MMCBMEHHO Ha Oymare, NMUCHBMEHHO Ha
KOMIIbloTepe, B (opMe TecTupoBaHusd M T.1.). Ilpum TectupoBaHum ais ciaabOBUIAIIMX CTYIEHTOB
HCHOJIb3YIOTCS (POHJIBI OLIEHOYHBIX CPEICTB C YKpyHmHEHHbIM Hipudrom. Ha sk3ameH mnpuriamiaercs
COMPOBOXKIAIOIINM, KOTOPBIM  OOECHeunBaeT TEXHUYECKOE CONMpOBOXKAECHHE CTyaeHTy. [lpu
HEO0OXO0IMMOCTH CTYIEHTY-UHBAJIUAY MPEIOCTABISIETCS TONOJHUTEIBHOE BpeMsl AJIsl MOATOTOBKH OTBETA
Ha »9k3aMeHe (wiu 3adere). OOyuwaromuecs C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI U
oOyuarouiyecsi HWHBaIMIbl OO0ECIEUUBAIOTCA MEYATHBIMH M 3JIEKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcamu (TIporpaMMbl, y4eOHBIE TMOCOOHMS ISl CaMOCTOSITENPHOM paboThl W T.A.) B (dopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/I0POBbs U BOCHPUATHUS HH(OpMALINK:

1) JUIS UHBAJIUOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS 110 3PEHHIO:

- NI cjenbIX: 3aJaHus U1 BBINOJHEHMS Ha CEMUHapaX U MPaKTUYECKUX 3aHSITHUSIX
opopMIISIIOTCSL  penbeHO-ToueYHbIM IIpupTOM bpaiingd wim B BUIE 3JIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOIIBIO KOMIIBIOTEpPA €O CHEIMAIM3MPOBAHHBIM IPOTPAaMMHBIM OOECIIEYEHHEM JUIs
CJIENBIX, JINOO 3a4UTHIBAIOTCS ACCUCTEHTOM; ITMCbMEHHBIE 3a/1aHUS BBINOIHAIOTCSA HAa Oymare pesbeHo-
To4ye4yHbIM MmpupTOoM bpailng wIm Ha KOMIBIOTEPE CO CHEHHUATU3UPOBAHHBIM IPOrPaMMHBIM
oOecrnieyeHHeM JUId CJENbIX JUOO HAaJMKTOBBIBAIOTCS ACCUCTEHTY; OOYYaroIIUMCS JIsi BBIMOJHEHMS
3aJJaHHs [IPU HEOOXOJUMOCTH IMPENOCTABISIETCS KOMIUJIEKT MUCbMEHHBIX NMPHHAUICKHOCTEH M Oymara
U1 IUChbMa  pelibe(HO-TOYeUHbIM HpudTOM bpaiinsg, KoMIbploTep €O  ClIeUUaTu3upOBaHHBIM
IIPOrpaMMHBIM 00€CIIeUeHUEM ISl CIICTIBIX;

- I cJa00BHAAIIMX: 00ecrieunBaeTCs MHAMBUIYAIbHOE PAaBHOMEPHOE OCBELICHHE HE MEHee
300 umrokc; oOydarolmMMcs JUIS  BBINOJIHEHUS 3allaHusi NP HEOOXOAMMOCTH IPEeAOCTaBIsAeTCA
YBEJIMYMBAIOLIEE YCTPOMCTBO; BO3MOXKHO TaKKE HCIOJIb30BAHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB; 3a1aHuUs /71l BHIIIOJIHEHUS 3a1aHUi 0(OPMIISIFOTCS YBEJIMYEHHBIM IIPU(TOM;

2) JUI MTHBAJIUOB U JIMIL C OFPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS MO CJYXY:

- JUISl TJIYXUX U cJ1a00cabIanmux: 00ecneuynBaeTcsi Haluuue 3ByKOYCUIIMBAIOILEH anmnapaTypbl
KOJJICKTUBHOTO HI0JIb30BAHUS, npu HEOOX0IMMOCTH oOyuarommmces peaocTaBseTCs
3BYKOYCWJIMBAIOLIAsl ~ ammaparypa HMHIMBUAYaJIbHOTO  IIOJIb30BAaHUS; IPEAOCTABISAIOTCS  YCIYTH
CYpJIOTIEpEBOUNKA;

- IS CJHeNOIJIyXHX JIOIIYCKAaeTCs IPHUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOIIETO  YCIYrd
TU(IOCYpIOTIEpEeBOUMKA (TOMUMO TPeOOBAaHUH, BBINMOJHAEMBIX COOTBETCTBEHHO JJIsI CJENBIX U
TIIyXUX);

3) VI JIMIL C TSDKENIbIMU HapyLUIeHUSAMH peud, T[IyXuX, ClIa0oCbIIalUX JeKIUH U
CEeMMHapbI, IPOBOIUMBIE B YCTHOH (opmMe, MPOBOAATCS B MUCbMEHHOM Gopme;

4) JUIA WHBAIMJIOB W JIMI[ C OTPAaHUYEHHBIMM BO3MOKHOCTSIMHM 3[0pPOBBS, HMMEIOLIUX
HapPYILIECHHS] ONOPHO-ABUIaTeILHOI0 annapara:

- JUId JMI] C HapyIICHUSMHU OIOPHO-IBUTaTENIbHOIO amnmapaTa, HapyHIeHUSMHU JBUraTeIbHBIX
(GyHKIMH BEepXHMX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH: NHCbMEHHBIE 3aaHus
BBIMIOJIHAIOTCS HAa KOMIIBIOTEPE CO  CIELHUATM3UPOBAHHBIM IPOTPAMMHBIM OOECIEYeHHEM WM
HAQ/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBINIOJHEHUE 33JaHUM (TECTOB, KOHTPOJBHBIX paboT), MPOBOJUMEIEC B



MUCHbMEHHOU (hopMe, TPOBOIATCS B YCTHOM (hopMme myTem ompoca, 6ecesibl ¢ 00yqaronumcst.

9. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHHe THUCIIUTIIHHbI
9.1 JIuteparypa

SR

o

HIrepennuxt/d.B. ['mapasauka. — M.: Konoc, 2005.- 655c.

AnprinynsA.Jl. Ilpumepsl pacueToB no rujapasiuke.- M.: Anbsne, 2013. — 254c.
JlammesH. H. T'mapasnuka. — M.: Akanemus, 2007. - 272c.

CenosJI.W. Mexanuka crutomrnoit cpensl.- CII6.: Jlanb, 2004.-560c.

beruenop/lx.K. Beenenue B quHamMuky kuakoctu. — M.: PerymnsapHas u xaotuyeckas
nnHamuka, 2004. — 754c.

CaitpuguaoBC.111. I'mapasimka cuctem BogocHaOxkenus. — M.: Komnoc, 2004. — 338 c.

9.2 MeToanueckue ykazaHus (MpPUI0KeHue)

10. MaTepuaJbHO-TEXHUYECKOE O0ecTiedeHue TUCHUTLTHHBI

1.

Kilacc ¢ mnepcOHaNBHBIMH KOMIIBIOTEPAMHU I MPOBEACHUS IPAKTUYECKUX 3aHITHI

BUPTYaJIbHBIX JAOOPATOPHBIX padoT.
IMuppasnuka(aanmune obopynosanus u TCO)

1. | TunoBoil KOMIJIEKT y4eOHOTO 00OpyIOBaHUs: CTEH I THIPABIMUECKUN YHUBEPCAIbHbIN
"DKcTiepUMEHTaIbHAs MexaHuKa xuakocTi" DMXK-09-14J1P-01
(14 nabopaTopHbIX paboT)

2 TumnoBoit KOMIUJIEKT yueOHOTO 000pynoBanus: «/3MepeHne naBieHuid, pacxoJ0B U
TeMIreparyp B cucreMax razocHadkenus» UCT JIPT-012-12JIP-TIK
(12 nabopaTopHbIX paboT)

3 | Bupryanbnsie 1abopaTtopHbie paboThl: «JlabopaTtopHbIil KomIuieke [ napaBimkay;
«'mapoMaIvHbI ¥ THAPONPUBOABDY; «FIcciienoBaHnE OTKPBITOTO MMOTOKAY;
«['uppaBnnueckoe MOIETMPOBAHUE KOJIBIEBBIX, TYMUKOBBIX, HJIM KOMOUHUPOBAHHBIX
TpyOOTIPOBOIHBIX ceTei». [IporpammubIii 1abopaTopHbiit kKoMiuieke "I uapasiauka”
(45 nabopaTopHbIX paboT)

4 | KommiaekTsl miiakaroB (pazmep 560x800 mm):

4.1 | Kommekt makatoB «l uapasiauka v ruaponpuBo S60x800 mm, 16 miT.

N300paxkeHue HaHECEHO Ha TUIACTHKOBYIO OCHOBY TOJILIMHOMN 4 MM U pa3mepom 560x800 mm. M306paxenue obnanaer
BOJIOCTOMKUMH cBoMCTBaMu. Kaxx/plii IyIakaT MMEeT JIEMEHThI KPeIJICHUs K CTEHE.

5 3J16KTp0HHbIe NJIAKATbI/[eMOHCTpaIIOHHbIE KOMILICKCHI Ha 0a3e MyJIbTUMEIHA-TIPOSKTOPa (KOMILICKT
UIEeKTPOHHBIX MakaToB Ha CD, mynprumenua-npoektopBENQ, HOyTOYK, 9kpaH 1,5x1,5 m):

5.1 | 'mapasnuka u ruaponpuBos (171rr.)

IIpe3enTannu:

1 | OcHOBBI NPUKIAAHON THIPABIIMKH,

2 | 'ugpaBnuyeckue NOTEPH MO AJIMHE TPYOOTIPOBOIA;

3 | Hacochl 1 ruiponpuBOIbl

4 | Jlexiuu no pasjaeny THApaBIndecKue MAIIMHbI

5 | 'uaposnekTpcTaHiuu




IIpuiroxenue

MeToauueckue YKa3aHud 1o OCBOCHI/IIO)II/ICIII/IHJII/IHLI«FI/IZ![!aB.]'[I/IKa»

1. Meroauyeckue yKa3zaHufl Ui OOyYalIIUXC N0  IUIAHUPOBAHHK H
OpraHu3anuuBpeMeHH, He00X0IMMOr0 IJIs10CBOECHH SN CHUIIJIMHBI.

W3yueHnepeKoMeHIyeTCIHaYaTbCO3HAKOMIICHUSICPA00YeHITPOTrpaMMO T CIUTUIMHBL, €ECTPYKTY
poiincoiepaHueMpaseioB(MOAyIeH ),(hOHIOMOIICHOYHBIXCPE/ICTB,03HAKOMUTHCSCYIEOHO -
METOIMYECKUMUUH(POPMAITMOHHBIMOOSCTICUCHU MM CIIUTLITUHBL.

Huctunnuna «"uapaBiukay COCTOUT U3 9 CBSI3aHHBIX MEXIy  co0010
TeM,00€eCIIeunBAIONINXIIOCTIeI0BATEIbHOCH3yIeHUEMaTepHaa.

OOyuenue o mucuuruinHe «[ HIpaBInKay OCYIIECTBISIETCS B cleayomuxdopmax:

1. AyauTopHbIe3aHATHI(JICKIINU,1a00paTOPHbIE)

2. CamocrosTenbHaspadoTacTyIeHTa(TI0r0TOBKAKIIEKITHM,1a00PaTOPHBIM 3aHITHIM
Tectam/pedeparam/nokinanam/scce, U UHBIMGOPMAM MHUCHMEHHBIXPAOOT, BBIMIOJIHEHHE aHaJHM3a
KeHCOB, MHANBUIYAIbHASKOHCYJIBTAIHAS CIIPETIOIaBATEIIeEM).

3. WNuTepakTuBHBIC(HOPMBITIPOBEICHHUI3AHATHI(KOJUTOKBIYM, JICKITHSI -
JMCKYCCHUS,IPYIIIOBOEpeIeHueKeca 1 1p.popmsl).

Y4eOHBIIMATePHAICTPYKTYPHUPOBAHUH3YICHHE I CIIATLTMHBITTPON3BO TUTCSIBTEMATHICCKO T
nocyenoBarenbHoCcTU. KakioMmy 1a00paTOpHOMY3aHATHIO U CAMOCTOSITEIbHOMYH3YYEHHUIO MaTepuana
MPEALIECTBYET JIEKIHS o TAHHOM TEME. OObyuaromuecs
CaMOCTOSITEIIEHOIIPOBOAATIIPEIBAPUTEIEHYIOMOATOTOBKYK3aHATHIO, IPHHUMAIOTAKTHBHOEUTBOPUECKOE
ydacTre B 0OCY)XKIIEHHHM TEOPETHUYECKHX BOIIPOCOB, paz0ope MPOOIIEMHBIX CHUTYalluid M MOMCKOBITYTEH
uxX pemeHus. MHorme  TpoONeMBI, UW3y4aeMble B Kypce, HOCAT  JTUCKYCCHOHHBIN
XapaKTep,u4ToNpe/IIoIaraeTHHTEPAKTHBHBIHXapaK TePIPOBEICHU3aHA THIHHAKOHKPE THRIXITPHMEPaX.

Ornucanuenocae0BaTeIbHOCTHICHCTBUITOOyJat0IeToCs:

I[Ipy  u3ydyeHum  Kypca  cCileIyeT BHUMATENIbHO  CHylIaTh W  KOHCIEKTUPOBAThH
MaTepHai,u3jJaraeMblifHaayIuTOPHBIX3aHATUAX. [J11eronoOHMMaHUANKa4YeCTBEHHOTOYCBOCHHUSIPEKOMEH
JyeTCsACIeyIoas NOCie0BaTEIbHOCTD ICUCTBHIA:

1. Iocne oxoHUaHUsl y4eOHBIX 3aHATHI AJIS 3aKpeIICHUs MaTepralia IpoCMOTpPeTh HOOAyMaTh
TEKCT JICKITUH, IPOCTYIIIaHHOM CETroHs, pa3oOpaTh paccMoTpeHHbie mpuMepsl (10—15MunyT).

2. Ilpy mOArOTOBKE K JIEKUMU CIEAYIOIIEr0 JHS TOBTOPUTH TEKCT Mpeablayieit
JIEKIIMH,II0TyMaThO TOM, KakasMoxeT ObITheaeaytomasrema(10 -15munyr).

3. BreuenuenenenuBeiOpaThBpeMs I pabOTHICTHTEpATypOBONOIOTEKEe(T10 1

qacy).

4. [TpumoaroToBKeK1a00paTOpHOMY 3aHSTHIOTIOBTOPUTHOCHOBHBICTIOHSTUSTIOTEME,
W3YYUTHIIPUMEDPHL. PelIasskoHKpEe THYHOCUTYaIUIO, -TIPEABAPUTEILHOMIOHATh, KAKOUTEOPETHYCCKHIA
MaTepuall HYy)KHO HCII0JIb30BaTh. HaMeTuTh miiaH pemieHus, monpodoBaTh Ha €ro OCHOBE pEeIIUTh 1 -2
MpakTH4eckuecuTyanuu (J1a0.padboTor).

2. MeToau4ecKueyKa3aHUANOPa00Te00yyaoUXCABOBPEMSNIPOBeIeHUsIJIEKIMIA.

Jlexuuaar0To0yJarouMCICHCTEMAaTU3UPOBAHHBIC3HAHUATIO IUCLUTUIMHE, KOHIEHTPUPYIOTUXB
HUMaHUEHAHAN00JIeeCI0KHBIXUBAXKHBIXBOTIPOCax.JICKIIMNOOBIYHO
M3IIAraloTCSIBTPATUIIMOHHOMIUIUBIIPOOIeMHOM CTHIIE. JITIICTYyICHTOBBOOIBIIIMHCTBECTy4aeBBIIPOOIEMH
omctuie. [ [pobaeMHBIACTUITBIIO3BOISETCTUMYIUPOBAThAKTHBHYIOIIO3HABATEIbHYIOICATEIHHOCTHO0YY
AIOMINXCAUUXUHTEPECKAUCIUILITHHE, POPMUPOBATETBOPUECKOEMBIIILICHUE, TPUOETaTHKITPOTHBOIIOCTABIT
€HUSIMUCPABHEHUSIM, IE1aTh000O1IIeH U, aKTUBU3UPOBATHBHUMAHNEO Oy JAOIIIUX CATTYTEMITOCTAHOBKHUIIP
00JIEMHBIXBOIIPOCOB,TOOMIPATH TUCKYCCHIO.

Bo  BpemMs  JIEKIIMOHHBIX  3aHATUM  PEKOMEHIyeTCS  BECTH  KOHCIEKTHPOBAHHE
yuyeOHOoromarepuana, oOpamiaTh BHUMaHue Ha (OPMYIHMPOBKHM M KAaTETOPUU, PACKPHIBAIOIIUE CYTh
TOTOMJIMUHOTO SIBJICHUS, UITUIIPOLIECCOB, BEIBOBIN TPAKTUYECKUEPEKOMEHAAITNH.

KoHcriekt Jexkmuu Jnydiie MoApa3feNsaTh Ha MyHKThI, COONOJas KpacHYI CTPOKY.
DTOMYBOOJIBIIONCTENIEHUOYAYTCIIOCOOCTBOBATHBOMPOCHITIAHAICKIIHH, TPEITI0KEHHBICTIPETIOJaBATEs
M.CrneyeToOpaiiaThbBHIMaHUEHAAKIIEHTHI, BEIBOIBI, KOTOPBIEIEIAETIIPENOJaBaTellb,0TMeUassHanooIee
BaKHBIEMOMEHTBIBJIEKIIMIOHHOMMATEpUaie3aMeyaHusIMU
«BAXXHOY,«XOPOILIO3aMIOMHUTHYUT.II.MOKHOI€IaTh3TOUCIIOMOIIbIOPA3HOIIBETHBIXMAPKEPOBUIIUPYUEK,



MOAYEPKUBAATEPMHUHBI U OIIPEECIICHNUS.

[lenecoobpazHOpa3pabOTaTECOOCTBEHHYIOCUCTEMYCOKPAIICHHI,a00peBUaTypuCUMBOIOB. O1HA
KONpUJabHeHIepaboTeCKOHCTIEKTOMCHMBOJIBLTYYIII€3aMEHUTOOBIYHBIMUCIOBAMH  JUIAOBICTPOTO
3pUTENBHOIOBOCIPUSITUATEKCTA.

Pabotass =~ HAJAKOHCHEKTOM  JIGKIMiH,  HEOOXOJAMMO  HCHOJB30BaTh  HE  TOJBKO
OCHOBHYIOJIUTEpATYpy, HO U Ty JIUTEPaTypy, KOTOPYIO JOINOJHUTEIbHO PEKOMEHI0BAJ
npernojaBatesib. IMEHHO Takas cepbe3Has, KpONOTIuBas pabdoTa C JIEKUMOHHBIM MAaTepHUaIioM
[I03BOJIUT INIyOOKOOBJIAIEThTEOPETUYECKUMMATEPUATIOM.

TemarukanekuuiiiaeTcsiBpabodenporpaMMeIUCIUIIINHBL.

3.
MeroanyeckneyKka3zaHus100y4al0 UM CATNIONOAT0TOBKEKNPAKTHYeCKUM/CeMHUHAPCKUM3AHATHSIM.

HanaboparopHbix
3aHATUSXIPUBETCTBYETCSAKTUBHOEYYaCTUEBOOCY K IEHUNKOHKPETHBIXCUTYaIINI,CII0COOHOCTHHAOCHOB
eM0JyYeHHBIX3HAaHUITHAX0AUThbHan00eedPEKTUBHBIE PEIICHUs] IOCTABJIEHHBIX MPOOJIEM, YMETb
HaXOJUTb MOJIE3HBIN JOMOJHUTENbHbIIMATEPUAIIIO TEMAaTUKECEMUHAPCKUX3AHATHI.

CryneHTypeKkoMeHayeTCsClIeIyIoIasCXeMarnoArOTOBKUKCEMUHAPCKOMY3aHITHIO:

1. O3HakomIIeHHECIIIaHOMAIa00PATOPHOTO
3aHSTHA,KOTOPHIHOTPAKAETCOAEP)KAHUETIPEATIOKEHHOUTEMBI;

2. [TpopaboTaThKOHCTICKTIICKITHIA;

3. IIpounTaThOCHOBHYIOMAOIOIHUTEIHHYIOIUTEPATYPY.

BripoiieccenoAroToBKUKIPaKTHUYECKUM3aHATHIIM, HE00X0IMMOOOPAaTUTHOCOOOEBHUMAHUE  Ha
CaMOCTOSTENBHOE H3yYEHHUE PEKOMEHIOBAHHOM JIUTEPATYPHI. [Ipn BCEH
MOJIHOTEKOHCIIEKTUPOBAHUUIEKIIMMBHEMHEBO3MOKHON3JIOKUThBEChMATEpH AU 3-
3aIMMUTAayJUTOPHBIX yacoB. IlosTomy camocrosTenbHass pabota ¢ ydyeOHUKaMHU, Y4eOHBIMH
OCOOUSAMU, HAYYHOH,CIIPAaBOYHOMIUTEpATYpO i, MaTepruaiaMUIepuo Indeckuxu3ianuiinl i nrepuerassn
AeTcst HauboJsee 3 PEKTUBHBIM METOA0M HOJTy4EHUs JONOJHUTENbHBIX ~ 3HAHWH,
MO3BOJIACT3HAYUTEIIbHOAKTHBU3UPOBATHIIPOIIECCOBIIAICHUSIMH(GOPMAIINEH,CITOCOOCTBYETOOICETTYO0K
OMYYCBOEHHUIOU3ydyaeMOroMaTepuaia, popMUpyeTyCTYEHTOBOTHOLIEHUEKKOHKpETHOIpoOieme. Becen
OBBICTIOHATHANON3Y4aEMONTEMEHEO0X0IMMOBBIYYUTBHAU3YCTh U BHECTU B TJIOCCAPUH, KOTOPBII
11€J1eCO00pa3HO BECTH € CaMOT'0 Havajia U3y4eHUsKypca;

4. OTBETUTHHABONPOCHIIIIIAHAIPAKTUYECKOT0/CEMUHAPCKOTO3aHITHS;

5. BemmonHuTthA0OMaIIHE€3a1aHUE;

6. [IpopaboTaTbTecTOBBIC3aAAHUAN3A/1AUH;

7. [IpuzaTpynHeHusaXchopMyIupoOBaTbBOIIPOCHIKITPENIOAaBATEIIIO.

Pe3ynbrarrakoiipaboThI0HKEHITPOSIBUTHCIBCIIOCOOHOCTUCTYAEHTaCBOOOIHOOTBETUTh Ha
TEOPETUYECKUE BOIIPOCHI MPaKTUKyMa, BBICTYNATh u y4acTBOBaTh B
KOJUIEKTUBHOMOOCYKICHUMBOTIPOCOBU3Y4a€MONUTEMBIL, IPABUIIHLHOBBITOIHATHIIPAKTUYECKUE3aJaHUSTUT
HbIE331aHUS, KOTOPbIeIaloTCs BPOHIEOLIEHOUHBIXCPECTBANCIUILITHHBL.




CocraBureJib:

HouenT kadenpsr
«TennoTexHuKa ¥ rupaBIuKay

COI'TACOBAHO:

3aB.kadenpoit
«TennorexHuKa u ruapaBIUKay

3aB. BeIMycKaroLei kadeapoit
«XTHI» mpod.
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