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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

Hensamu ocBoeHust yudeOHOM auciuruinHbl «lIpukinagHas THAPaBIMKa»
SIBIISIFOTCSI

- YCBOCHHE CTYJICHTaMU OCHOB T€OPHUH PACUECTA;

- OCBOUTH MaTepHuaj, KOTOPBIA MMO3BOJUT BHIPAOOTATh HABBHIKM MPUMCHCHHUS
TEOPETUUYCCKUX CBEJCHUN K PEIICHUIO KOHKPETHBIX 3a7a4 TEXHUYECKOTO XapaKTepa
U TEM CaMbIM OCBOMUTH MPAKTUKY TUIPABIMYECKUX PACUCTOB.

3amadeil ocBoeHus ydeOHOM gucuuIiiHbl «lIpuknagHas TrUapaBIKaY
SIBIISIETCS:

- OCBOCHHME BONPOCOB (PYHKIIMOHUPOBAHUS PA3TUYHBIX TUAPABINYECKUX
MaIllUH U TUJPABINYECKUX MPUOOPOB.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHUs 10 AUCIUILUIUHE (MOIYIIIO):

IIK-9 - MMeer HaBBIK BBHITIOJHITH OOOCHOBAaHUE MAPAMETPOB KOHCTPYKIIUU
KOHCTPYKIIMH U CUCTEM TITOBOTO MOJIBUKHOTO COCTaBA.

OOyueHue 1O AUCHUIUIMHE (MOJIYJIO) TpeAroiaraer, 4YTo TI0 €ro
pe3yabTataMm oOydJaromuics OyeT:

3HaTh:

TUAPABINYECKUE COMPOTUBJICHUS, METOAbl pacuera M MPOCKTUPOBAHUS
Pa3HOOOPa3HBIX THUIPABIMYECKUX COOPYKECHHM, TpPyOONPOBOAOB [JIs IOJAYH
BCEBO3MOXHBIX KHUJ-KOCTEH, THIPOMAIIIUH

YMmern:

INPpUMCHATb TCOPCTHYCCKHUC 3HAHHUA K PCIICHHUIO KOHKPCTHBIX  3aJad
TCXHHUYCCKOI'O XapaKTepa U TEM CaMbIM OCBOHUTH HpaKTI/IKy FI/IJIpaBJ'II/I‘I€CKI/IX
pacueros,

Baangern:
HAaBBIKAMHU pacyeTa THAPABIMYECKHX CXEM M IMOCTPOCHUS THUIPABINYECCKOU
XapaKTEPUCTUKU TPyOOTpOBOAa

3. O0beM TUCHUTUTMHBI (MOJTYJIS).

3.1. O0mas Tpy10eMKOCTb JUCHUILIUHBI (MOIYJIA).

OOmrast TpyAOEMKOCTh IUCHUILIUHBI (MOAyJisi) coctaBmsier 3 3.e. (108
aKaJeMUYEeCKHUX yaca(oB).



3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOM paboThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3aiuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

. KomnaecTBo gacoB
Tun y4eOHBIX 3aHITHI

Bcero | Cemectp Ne5

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 68 68
B tom uucane:

3aHATHUS JICKIUOHHOTO THIIA 34 34
3aHATHSI CEMUHAPCKOTO TUIIA 34 34

3.3. O0beM AUCHUIUIMHBI (MOJYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl OOyYarolmuXCcs C
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPH  IPOBEICHUU
IPOMEKYTOUHOM aTTecTaluu cocrapiisieT 40 akaieMruecKux yaca (OB).

3.4. Ilpu oOy4eHuHn 1o UHIMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE IPU
YCKOPEHHOM OO0YY€HHH, 00bEM IUCIUIUIMHBI (MOAYJS) MOXKET OBITh pealn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takke B Ghopme
KOHTAaKTHOM paboThl OOyYarolmIMXcsl C MEeAarornyecKuMu paOOTHUKAMH W (WJIH)
JUIIAMH, TIPUBJIEKAEMBIMHU K peaiu3aliii 00pa3oBaTeIbHON MpPOTrpaMMbl Ha MHBIX
YCIIOBUSIX, TTPH MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHI / KPATKOE COJIEPKaHNE
/T

1 |OcHoBHBIE (hr3HUECKHE CBOCTBA KaleIbHbIX KHUIKOCTEH.
PaCCManI/IBaCMBIC BOIIPOCHI:

- IIOHATHEC KaIICJIbHBIX )KI/IJIKOCTCI\/’I;

- ¢pu3nvecKue CBOMCTBA KaleIbHBIX KUIKOCTEH (TUIOTHOCTH, BA3KOCTh, TEKYIECTh U JP.);
- CWJIBI, IGMCTBYIOLIME HA KUIKOCTh;

- JaBJICHHE.

2 |'mopocratmka, OCHOBHOE ypaBHEHHE, CHJIa JABIICHUS Ha TUIOCKHE U KPUBOJIMHEHHBIE

MOBEPXHOCTH.

PaCCManI/IBaeMI)IC BOIPOCHI:

- TUAPOCTATUYCCKOC JaBJICHUC U €TI0 CBOﬁCTBa;
- OCHOBHOC YpaBHCHUEC T'NAPOCTATHUKHU,

- ypaBHeHHe Ditnepa;




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- CHJTa JaBIICHUS KHUIKOCTH Ha TUIOCKYIO CTCHKY;
- 3aKOH Apxumena.

OCHOBBI KHHEMaTHKH KHUAKOCTHU.
PaccmarpuBaeMbie BOTIPOCHL:

- OCHOBHBIC MOHSTHSI U ONPEICIICHUS;

- ypaBHEHHE PacXoJI0B.

JlnHaMuKa )kMIKOCTH. YpaBHeHUe bepHyun.

PaccmaTpuBaemble BOIPOCH:

- ypaBHeHHe bepHyM U1 371€EMEHTapHOU CTPYHKH UAECAIBHOMN KUAKOCTH;
- ypaBHeHHe bepHyim a7 OTOKa peabHOM XKUAKOCTH;

- TpyOka IuTo;

- pacxoaomep Bentypu.

Pexxumebl JBHMOXKXCHUA )KPII[KOCTPI.FHI[I)&BHH‘ICCKHC COIIPOTUBJICHHA.
PaccmaTpuBaemble BOTIPOCH:

- PeXXHUMBI ABKEHUA kuakoctu. Popmyna PeiiHonbaca;

- MECTHEIC COTIPOTHUBIICHUS. Y paBHeHHE Beticbaxa;

- COTPOTHUBIICHUS 110 JUTHHE. Y paBHeHHEe Beticbaxa-apcu;

- (pusmueckmii cMBICT K03 PULHeHTa TOTEPh

.HaMPIHapHBIﬁ u Typ6y.]'[€HTHLII>i PEXKUM ABUIKCHUS KUIKOCTHU.
PaccmarpuBaeMble BOIIPOCHL:

- JaMUHAPHBINA PEKUM JABHKEHUS KUAKOCTH B KPYTIIBIX TPyOax;

- OIIpeJieNIeHUe pacxo/ia B TpyOOIpOBOJe IPH JIAMUHAPHOM PEXHUME;

- popmyna ITyazeiins;

- TypOyJIEHTHBIA PEXXUM JBIKCHUS KHUIKOCTH;

- rpaduk Hukxypamze.

I'mapaBnuueckuii pacueT TpyoONpoBoIa.
PaccmarpuBaemble BOIIPOCHL:

- pacdeT TpyOOIpoBOa OJHOTO AUAMETPa;

- CAMOTEYHBIN TPyOOTIPOBOI;

- IOCJIEI0BATENILHOE COEMHEHUE TPYOOIIPOBOIOB;
- mapaJuleIbHOE COeJUHEHHE TPYOOIpOBO/IOB;

- Pa3BETBIICHHBINA TPYOOTIPOBO/I;

- cu(OHHBIH TPYyOOIIPOBO;

- TpyOOIIPOBO/ C HACOCHOW TTO1a4EeH XKHUIKOCTH.

I'mapaBauyeckuit ynap

PaccmarpuBaemble BOIPOCHI:

- KoJieOaTe bHBIN MpoIiecc B TPyOONPOBO/IE MPH THAPABIMYECKOM yIape;
- popmyna JKykoBcKoro;

- 3aIuTa TPyOOIPOBOIHBIX CHCTEM OT FMPABIMYECKOTO yaapa.

Hcreuenue KUIKOCTHU U3 OTBCpCTI/Iﬁ 1 HaCaJoOK.

PaCCManI/IBaeMHC BOIIPOCHI:

- UICTEYCHUC )KUJIKOCTU U3 MAJIOTO OTBECPCTUS;

- UICTEYCHUEC U3 MAJIOT'O OTBECPCTUA B TOHKOH CTCHKE IpHu NOCTOSTHHOM YPOBHE;
- UICTEYCHUC U3 OTBCPCTUA B TOHKOH CTEHKE Ipy NIEPEMEHHOM HAINIOPE;

- UICTCYCHUE 110[] YPOBECHD,

- ICTCYCHUEC YCPE3 HACAIKU,

- ICTCYCHUEC KUJIKOCTHU YEPE3 OoJtbIIne OTBEPCTHA.

10

Knaccudukanus u pacueT HaCOCHBIX YCTaHOBOK.
PaCCManI/IBaeMLIC BOIPOCHI:
- mapameTpsl paboThl Hacoca;




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/1
- JTMHAMHNYCCKHNEC HACOCHI,
- 00BbEMHBIC HACOCHI
- HOCTOMHCTBA U HEAOCTATKHU HACOCOB PA3JIMYHBIX TUIIOB;
- CIIOCOOBI PEryIMpOBaHus pabOTHI HACOCOB.
11 |O6bemHBIC HACOCHI U THIPOMOTOPHI.
PaccmatpuBaeMbie BOTIPOCHL:
- MECTEPEHHBIC THAPOMAIINHBI;
- INTACTUHYATBIC TUAPOMAIINHBI;
- AKCUAJIBHO-TIOPIITHEBBIC THAPOMAIITUHBI.
12  TuppoumnuHAps (MIPUHLKIT ACHCTBHS, HA3HAYCHHE, KOHCTPYKIIUS, TapaMeTphl).
PaCCManI/IBaeMLIe BOIPOCHI:
- muddepeHIraIbHbIC THIPOIIHHIPEI;
- TCJICCKOIMUYCCKNUEC TUAPOIUINHAPEI.
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlaGopatopHbie paboThI
Ne
i HaumenoBanue n1abopatopHbIx paboT / KpaTKoe coaep:KaHue

1 |H3menenune n30bITOYHOTO M BAKYYMMETPUUECKOTO JTABJICHHUS.

B pesynprarte BRIIOIHEHUS Ta00paTOPHOI pabOTHI onpeaessieTcss H30BITOYHOE U BAKKYMETPUIECKOE
JAABJICHUC C TIOMOIIBIO MAaHOMETPA U MbE30METPA; BBITUCIIACTCS a0bCcoJIroTHAs M OTHOCUTEIbHAS NOrpeurHOCThb
BBIYHCIICHUM.

2 |OmnpeneneHue yJaenbHBIX SHEPTUH )KUIKOCTH B IOTOKE C IEPEMEHHBIM >KUBBIM CEUCHUEM.
B pesynbrare BeIMOTHEHHS Ta00paTOPHOIN pabOThI U3MEPSETCS THE30METPUIECKHUI HAMIOp B TPYOOIIPOBOJE C
Pa3IMYHBIMK CEYCHUSIMU; 110 PE3YJIbTaTaM BBIYMCIICHUN CTPOUTCS rpaduk Haropa.

3 |OnpenereHre peKUMOB JIBFKESHUS YKHIKOCTH.

B PE3YIbTATC BBINIOJHCHHUSA Ha60paT0pHOI>'I pa6OTbI Ha OCHOBC IMPOBCACHHBIX ONBITOB U HA OCHOBE
PE3yIbTaTOB BEIYUCIICHUH OIPEACISICTCS PEXKAM TSUCHHUS )KUIKOCTH (JJAMUHAPHBIN, TYPOYICHTHBIHN)

4 |OnpeneneHre TUIPaBINYECKUX COMPOTUBICHUHN MO JUTMHE HAIIOPHOTO TpyOOonpoBoia U
kodpduuuenta apcu.

B pesynbrare BeIMoIHEHHUS 1a00paTOPHON pabOThI ONPEAEISIFOTCS THAPABINIECKIE CONPOTHBIICHUS 1O
JUTMHE HAIOPHOTo TpyOoIpoBoaa u koddduiuenta Jlapcu.

5 |Onpenenenue k03P PUIIEHTa MECTHBIX THIPABINYECKUX COMPOTHBICHUH.

B PE3YIbTATC BBINIOJHCHUSA J'Ia60paTOpHOfI pa6OTI)I OIPCACIIAIOTCA KO3(1)(1)I/IIII/I€HTa MECTHBIX THAPABINICCKUX
COTIPOTHBIICHUH.

6 |M3ydeHue ruapaBIndecKoro yaapa.

B pesynbTate BINOIHEHHS 1Ta0OPATOPHOH pabOTHI IEMOHCTPUPYETCS THAPABINYECKUH yaap, BOSHUKAIOIIMHA
B TPYOOIIPOBO/IE; PACCUUTHIBAIOTCSI OCHOBHBIE MApaMETPhI THAPABIMYECKOTO yaapa.

7 |McreuyeHue KUAKOCTH Yepe3 OTBEPCTUS U HACAJIKH.

B pesynprare BRIIOTHEHHUS 1a60paTOPHOI pabOTHI IEMOHCTPUPYETCS HCTEUECHUE Yepe3 Pa3InIHbIC
OTBEPCTUA U HACAAKH, PACCYUTBIBAOTCSA OCHOBHBIC MTApaMETPHI.
8 |[mapaBmudeckuie XapaKTEPUCTHKH 00BEMHOTO HACOCA ¥ HAIIOPHOTO KJIaIlaHa.

B PE3YIbTATC BBINIOJHCHUSA na60paT0pH0171 pa6OTI)I CTyACHTaM H€O6XOHI/IMO IMOJYYHUTH IKCIICPUMEHTAJIbHBIM
IMYTEM PACXOAHYIO XapaKTCPUCTHUKY HACOCA U HAIIOPHOT'O KJIallaHa.

4.3. CamocTosiTenpHas paboTa 00yJarommxcsl.




Ne Bun camocrositensHOM paboTh
/1

1 ([ToaroroBka K 1a00paToOpHBIM paboTam

2 | BeimonHeHne KypcoBoi paboTHI.

3 | [oxroroBka K MpOMEXKYTOYHOM aTTECTAINH.

4 | IloaroToBka K TEKyLeMY KOHTPOJIO.

4.4. IlpumepHbIil TepeYeHb TEM KYpCOBBIX paboT
B pamkax KypcoBoii paOOTbI BBIOTHSIETCS pacueT OJHOTO U3 MPEAIOKEHHBIX
BApUAHTOB 3aJJaHUI B COOTBETCTBUM C MapaMeTpaMu, YKa3aHHBIMU B 3aJaHUH.
KypcoBas paboTa cocTOUT U3 ABYX YacTeil:

1. PacyeT HanmopHOTO TpyOONIPOBO/IA;

2. HWccnenoBaHue pexUMOB palOOThl 3JIEMEHTOB HACOCHOM YCTaHOBKU B
3aBUCUMOCTH OT XapaKTEPUCTUKH IIEHTPOOEIKHOTO Hacoca.
[Ipu BeIMOTHEHUU KYPCOBOM pabOThI OMIPENEIACTC:

Yacts 1. [IponyckHas cnocoOHOCTH TpyOOIpoBoa (2 ciiydasi) U J1aBJICHUE B
JIBYX CEUEHUSX, a TAKXKE T'HIPaBIMYECKOr0 yaapa;

Yacts 2. Pexumbl pabOThl HACOCHOM YCTAHOBKM U MCCIIEIOBAHUE PEKHUMOB
HAaCOCHOM yCTAaHOBKH.

I'padmyeckast yacTh MpOEKTa JOJKHA CONEPKaThb TpaduKU, BHIIOJIHEHHbIE Ha
dbopmarte A3-A4:

1. ITocTpoeHne nNbe30METPUYECKUX JINHUM;

2. UccnenoBanne M3MEHEHHI peKMMa HACOCHOW YCTAaHOBKHM (MapalijiesIbHOE U
MOCJIE0BATENbHOE COCIMHEHUE) HA 2-4 TUCTax.

5. llepedenr wu3maHuii, KOTOpHIE PEKOMEHAYETCS UCIOIb30BaTh IIPHU
OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

http://library.miit.ru/ - snexkTpoHHO-OMONMOTEUHAss cuctema HaydHo-
TexHuueckoit ondmuoreku MUUNT.

http://elibrary.ru/ - nayuHo-31eKTpoHHas ONOIHOTEKA.

WWW.I-eXam.ru - eIWHBIA IMOpTal HWHTEPHET TECTUPOBAHUSA (TECTHI IS
caM0o00pa3oBa-HUS U KOHTPOJISA).

[TouckoBrie cuctemsr: Yandex, Google, Mail.



7. IlepedyeHb  JMIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MPOrpaMMHOT0 OOECICYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

KoMIproTepsl JOKHBI OBITH O0ECTIEYeHBI CTAaHIAPTHBIMU JTH-TICH3UOHHBIMHU
MPOrPaMMHBIMH MPOAYKTaMH U 003aTEIbHO MPOrpaMMHBIM Mo IyKToM Microsoft
Office ne nuxe Microsoft Office 2007 (2013). Jlnst BbIOTHEHUS] KYpPCOBOM pabOThI
UCIIOJIb3yeTCsl cucTemMa oToopaxkenus rpaduueckoit unpopmanuu KOMITAC.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW it
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCHUTITUHE (MOIYIIIO).

JIns mpoBeneHus JIEKIUOHHBIX 3aHSATHN HCIIOJB3YETCS ClENUaIn3upOoOBaHHAas
JICKIIMOH-HAsl ayIUTOPHUSI C MYJIbTUMEINA aNapaTypod U MHTEPAKTUBHOM JTIOCKOH.
JI1st ipoBeieHHs] TPAKTUYECKUX 3aHATUN HEOOXOIMMBI KOMITBIOTEPHI ¢ pabOuYuMU
MecC-TaMH B KOMITBIOTEPHOM KJ1acce.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3ayeT B 5 cemectpe.
Kypcosas pabota B 5 cemecTtpe.

10. OuieHOUHBIE MAaTEPUAIIBI.

OueHouyHblE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU MPOMEKYTOUHON
aTTeCTalllM, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKATHHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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