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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

ensmMu ocBoeHust y4yeOHOM aucuUIUIMHBl «lIpuKkiagHas THUApaBIUKA»
SABJISTFOTCSL:

- YCBOEHHUE CTYJIEHTaMH OCHOB TEOPUU PACUETA;

- OCBOUTH MaTepuaj, KOTOPBIA MO3BOJIUT BBIPAOOTAaTh HABBIKM IIPUMEHEHHUS
TEOPETUYECKUX CBEICHHM K PpEIICHUI0 KOHKPETHBIX 3aJad TEXHUYECKOTO
XapakTepa ¥ TEM CAMbIM OCBOMUTH IIPAKTUKY THMAPABIMYECKUX PACUETOB.

3amaveit ocBoeHusi y4eOHOM mucummiuHbl «l[lpuknanHas ruapaBIuKay
SABJISIETCA:

- OCBOEHME BOIIPOCOB (PYHKIIMOHUPOBAHUS Pa3IMUYHBIX THUIPABINYECKUX
MaIlIUH U TUIPABINYECKUX TPUOOPOB.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILUIMHE (MOIYJIIO).

Ilepeuenb (GopmMuUpyEMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTENbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

IIK-9 - Mimeet HaBBIK BBITIOIHATH 00OCHOBAHHE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIMM Y CUCTEM TSITOBOT'O MOJBUKHOTO COCTaBA.

OOyueHue 1Mo JUCIUILTHHE (MOJIYIIIO0) IIPEAIOIaraeT, yTo o €ro pe3yJibTaTaM
oOyuJarommiicst Oyier:

3HaTh:

TUJPABIMUYECKUE CONPOTUBJICHUS, METOJbl pacyeTa M IPOEKTUPOBAHUS
Pa3HOOOPa3HBIX THAPABIMYECKUX COOPYKEHUU, TpyOONMpPOBOAOB MJi MOJa4YU
BCEBO3MOXHBIX JKUI-KOCTEH, THIPOMAITUH

Ymern:

NPUMEHSTh TEOPETUYECKUE 3HAHUA K PEIICHUI0 KOHKPETHBIX 3ajad
TEXHUYECKOTO XapakTepa M TEM CaMbIM OCBOMTH MPAKTHUKY THAPABIAYECKUX
pacueToB,

Baaners:
HaBBIKAMHU pacueTa THAPABIMYECKUX CXEM M MOCTPOCHUS THUAPABINYCCKON
XapaKTEPUCTUKHU TPyOOIPOBOIA

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. Obmas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TPYJIOEMKOCTh AMCIUILIUHBI (Momyisi) coctaBiaser 3 3.e. (108
aKaJieMMYEeCKuX Jaca(oB).



3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOydJarommxcss ¢ TEJarorTHYeCKUMH  pa0OTHHKaMU W (WIH)  JIUIAMH,
IPUBJIEKAEMBIMU K peaju3alii 00pa30BaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IIPU [IPOBEJICHUU YUEOHBIX 3aHATUM:

KomnaecTBo yacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne5

KonrtaktHas paboTa mpu npoBeieHIH YUeOHBIX 3aHATHH (BCETO): 68 68
B Tom uucne:

3aHATHS JCKIUOHHOTO THIIA 34 34
3aHATHS CEMUHAPCKOTO TUTIA 34 34

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM padOThl OOydYarOUIUXCSA C
[e1arorn4ecKuMI pabOTHUKAaMU U (WJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNpHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, IPU HNPOBEACHUU
IPOMEXKYTOUHOM arTecTanuu coctaBisieT 40 akageMHUecKux Jaca (oB).

3.4. ITpu oOy4eHuH 0 MHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHUH, 00bEeM NUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaau30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOW padOThl 00yUaroIuUXCs, a TAaKKe B (hopme
KOHTAaKTHOM pabOThl 00YyYalOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMU U (WIIH)
JUIAMH, TPUBJIEKAaEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha UHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/1

1 |OcHoBHbIE pU3HUYECKHE CBOWCTBA KaIlEIbHBIX KUJKOCTEH.
PaCCMa’IpI/IBaGMI)IC BOIPOCHI:

- IIOHATHEC KaAIICJIbHBIX )KI/UIKOCTGI\/’I;

- ¢pu3nYecKue CBONMCTBA KaleIbHBIX KUIKOCTEH (TNIOTHOCTH, BA3KOCTh, TEKYUYECTh U JP.);
- CWJIBI, ICMCTBYIOLIME HA KUIKOCTh;

- JaBJICHUC.

2 |'mapocraTrika, OCHOBHOE YpaBHEHHUE, CHIIA JAaBIICHHSI Ha TUIOCKHE U KPUBOJIMHEHHBIC

MOBEPXHOCTH.
PaCCMa’IpI/IBaGMI)IC BOIPOCHI:

- THAPOCTATUYCCKOC JaBJICHUC U €TI0 CBOﬁCTBa;
- OCHOBHOC ypaBHCHUEC T'NAPOCTATHUKHU,

- ypaBHeHHe Dilnepa;




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

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

OCHOBBI KHHEMaTHKH KHUAKOCTHU.
PaccmarpuBaembie BOIIPOCHL:

- OCHOBHBIE NTOHATHS U OIPEEICHNUS;

- YpaBHEHHE PacxoI0B.

JrHamuka xuakoctu. YpaBHenue bepnyiuiu.

PaccmaTpuBaemble BOTIPOCHI:

- ypaBHeHHe bepHyM U1 371€EMEHTapHOU CTPYHKH UAEAIBHON JKUAKOCTH;
- ypaBHeHHe bepHyau 11 TOTOKA peaabHOM KUIKOCTH;

- TpyOxka [uTo;

- pacxonomep Bentypu.

PexxuMer JBHXXCHUA )KI/II[KOCTI/I.FI/II[paBJ'II/ILIeCKI/IC COITPOTUBJICHMUA.
PaccmaTprBaemble BOTIPOCHI:

- pexuMbl ABM>KeHUs xuakoctu. ®opmyna PeliHonbaca;

- MECTHBIE COTIPOTUBIICHUS. Y paBHeHHE BeticOaxa;

- COTIPOTHUBIICHUS 110 JUTHHE. Y paBHeHHE Beticbaxa-apcu;

- u3muecKuii cMBICT K03 PUIeHTa TOTEPh

JlamuHapHBIN U TypOYJICHTHBIN PEXKUM JIBHXKEHUS KUIKOCTH.
PaccmaTtpuBaeMble BOIPOCHL:

- JTaMUHAPHBINA PEKUM JABHKEHHUSI )KHUIKOCTH B KPYTIIBIX TPYyOax;

- OIIpezieNieHUe pacxoia B TpyOOIpOBOJE IPH JIAMUHAPHOM PEXHUME;

- popmymna [Tyazeitns;

- TypOYJICHTHBII PEXKUM ABWKCHUS KUAKOCTH;

- rpaduk Huxypanze.

'mapaBnuueckuii pacyeT TpyOOnpoBoaa.
PaccmarpuBaemble BOIPOCHL:

- pacuet TpyOOIPOBOJA OAHOTO AUAMETPA;

- CaMOTEYHBIN TpyOOTIPOBOI;

- IOCIIEJ0BATENBHOE COSAUHEHHE TPYOOIIPOBOIOB;
- IapaJuIeIbHOE COEJHEHNE TPYOOIPOBOIOB;

- pa3BETBICHHBINA TPYOOTIPOBO/I;

- cuhOoHHBIH TPyOOTIPOBO;

- TpyOOIIPOBOA C HACOCHOW TTOAAYEH KHUIKOCTH.

I'mapaBnuueckuii yaap

PaccmarpuBaembie BOIIPOCHL:

- KoneOaTe bHBII IPOIeCC B TPYOOIPOBO/IE IPU THAPABIMIECKOM yaape;
- opmyna XKyKoBCKOro;

- 3amuTa TpyOOIPOBOMHBIX CHCTEM OT THAPABIHYECKOTO yaapa.

Hcteuenue KHUOAKOCTH U3 OTBCpCTI/Iﬁ Hn HaCcaaokK.

PaccmarpuBaeMble BOIPOCHL:

- ICTEUEHHE KUJKOCTU U3 MaJOro OTBEPCTHS;

- ICTEUEHHE U3 MaJIOTO OTBEPCTUS B TOHKOW CTEHKE IPU MOCTOSHHOM YPOBHE;
- ICTEUEHHE U3 OTBEPCTUS B TOHKOM CTEHKE MPU IEPEMEHHOM HAIOpE;

- ICTeYEHHE T0]] YPOBEHb;

- HCTEYEHHE Yepe3 HaCa/KH;

- ICTeUEHHE KUIKOCTH Yepe3 OOIBIINE OTBEPCTHS.

10

KJ'IE[CCI/I(bI/IKaI_[I/IH H pacyCT HACOCHBIX YCTAaHOBOK.
PaccmarpuBaeMble BOIpOCHI:
- mapameTphl paboThI Hacoca;




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/m
- ITMHAMHNYCCKHNEC HACOCHI,
- 00bEMHBIC HACOCHI
- IOCTOMHCTBA U HEAOCTATKHU HACOCOB PA3JIMYHBIX THUIIOB;
- CIIOCOOBI PErYJIMPOBaHUsI PaOOTH HACOCOB.
11 |OGBbeMHBIE HACOCHI 1 THIPOMOTOPHI.

PaccmarpuBaeMbIe BOIIPOCHL:

- [IECTepEHHbIEC TUIPOMAIIHHBI;

- IUIACTHHYAThIC THIPOMAIINHEL;

- aKCHAJIbHO-TIOPIIHEBBIC THAPOMAIIHHEL

12

IMuapoumnuuAps! (MPUHLIKI 1EUCTBUS, HA3HAYEHUE, KOHCTPYKIIHS, TapaMETpPhI).
PaccmarpuBaembie BOIIPOCHL:

- muddepeHnnaNbHbIe THAPOLMITHHIPHL;

- TEeNeCKOMUYECKHE THAPOLUIHNHPEI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue 1abopaTopHbIX padoT / KpaTKoOe cofepKaHue

H3menenune n30LITOYHOTO U BAKYYMMCTPHYCCKOI'O JaBJICHUSI.

B pesynbraTe BeIOTHEHHS 1a00PAaTOPHOI pabOTHI OIpeeNsieTCsl U30BITOYHOE M BAKKyMETPHUECKOE
JIaBJICHUE C TIOMOII[BI0 MAaHOMETPA U IIbe30METPA; BHIYUCIIIETCS] AOCOMIOTHASI 1 OTHOCHUTEIbHAS
MOTPENTHOCTh BBIYMCIICHUI.

OHpe,I[CJ'ICHI/IC YACIBbHBIX SHCPFHﬁ KUIAKOCTH B IIOTOKEC C IICPEMCHHBIM KUBBIM CCUCHUCM.
B pesynbrare BRIIOTHEHUS 1a60PaTOPHOI paboThI H3MEpsIeTCs Mbe30METPHUECKUIT HAallop B TPyOOIPOBO/IE
C Pa3IMYHBIMH CEYCHUSAMH; 110 pe3yJIbTaTaM BBIYHCICHUI CTPOUTCA TpaduK HaTopa.

OrnpezienieHrne pexxuMOB JBUKEHHUS KUTKOCTH.
B pesyinbrate BeINOIHEHHS 1a00paTOPHON pabOTH HA OCHOBE MIPOBEJCHHBIX OIBITOB M HA OCHOBE
PE3YNBTaTOB BEIYHMCIICHUH ONPECIACTCS PEXKUM TEUSHHUS JKUIKOCTH (JJaMMHAPHBIA, TypOyJICHTHBIH)

Omnpenenenne ruipaBIMueCcKUX COPOTUBICHUM 0 ITTMHE HAlIOPHOTO TpyOONnpoBoaa 1

kodduuuenta lapcu.
B pesynbTate BBITOTHEHHS 1a00paTOPHON pabOThI OMPENEISIFOTCS THAPABINYESCKHE COMPOTHUBIICHHUS IO
JUTMHE HAIOPHOTo TPyOoIpoBoaa u koddduiuenra Jlapcu.

OHpC,I[CJ'ICHI/IC KOB(l)(bI/IL[I/ICHTa MCCTHBIX THAPABIINYCCKUX COHpOTHBHCHI/Iﬁ.
B pesynbrate BoINOIHEHHS TA00PATOPHOH pabOTHI ONpeNeIsToTes KO3 PHUIIMEHTa MECTHBIX
THIPABJINYECKUX COTPOTHBICHHUH.

W3ydeHnne ruipaBiInuecKoro yaapa.
B pesyinbrate BIOTHEHHS 1a00PATOPHOH pabOTHI IEMOHCTPUPYETCSI THAPABINYECKUH yaap,
BO3HHKAIOIIUI B TPYOOIIPOBOJIE; PACCUUTHIBAIOTCSI OCHOBHBIE TApaMETPH! THAPABINIECKOTO yaapa.

Hcteuenue KHUJIKOCTHU Y€PC3 OTBCPCTHUA U HACAIKH.
B pesymnbrarte BRIIOIHEHUS T1a60paTOPHOI pabOTHI IEMOHCTPUPYETCS HCTEUEHHUE Yepe3 pazInyHbIe
OTBEPCTHUS M HACAJIKW; PACCUNUTHIBAIOTCSI OCHOBHBIE TIAPAMETPHI.

['unpaBnnyeckue XapakTepUCTUKH 0ObEMHOT0 HacOCa U HAalIOPHOTO KJIaraHa.
B PE3yJbTAaTC BBINIOJIHCHUSA na6opaTopH017I pa6OTI)I CTyACHTaM H€O6XOHI/IMO MOJYYUTh
OKCIICPUMCHTAJIbHBIM ITYTEM PACXOAHYIO XapaKTCPUCTHUKY HACOCA U HAITOPHOTI'O KJIallaHa.

4.3. CamocrosiTenbHas padboTa 00yJarommxcsl.




No .
Bun camocrosiTensHO#M paboThI
n/m
1 |[ToxroroBka k 1a6OPAaTOPHBIM paboTamM
2 | BemmosHeHHe KypcoBO# paboOTHI.
3 | [loaroroBka K MpoOMeKyTOYHOU aTTECTALIUU.
4 | TloaroToBKa K TeKyIeMy KOHTPOJIIO.

4.4, [TpumepHbIH NepeueHb TEM KypPCOBBIX padboT

B paMkax KypcoBo# paOOThI BHIIIOTHSIETCS pacdeT OJJHOTO U3 MPEJI0KESHHBIX
BapHAHTOB 3aJJaHUI B COOTBETCTBUU C TTapaMeTPaMH, YKa3aHHBIMH B 3aJIaHUH.

KypcoBast paboTa cOCTOUT U3 IBYX YacCTei:

1. PacyeT HanmopHOTo TpyOOIIPOBO/IA;

2. UccnenoBanue pexuMoB pabOTBHl 3JEMEHTOB HACOCHOM YCTaHOBKHU B
3aBHCHUMOCTH OT XapaKTEPUCTUKH LIEHTPOOEIKHOTO HAacoca.
[Ipu BBINOJHEHUU KypPCOBOM PabOThI ONPEAEIIACTCS:

YacTs 1. [IpomyckHasi criocoOHOCTH TpyOompoBoaa (2 ciyyasi) U JaBJICHUE B
JIBYX CEUEHUSIX, a TAKKE TUIPABIMYECKOTO YIapa;

Yactp 2. Pexumbl pabOThl HACOCHON YCTaHOBKHM M HCCIIEIOBAHHE PEKUMOB
HACOCHOM yCTaHOBKH.

['padmaeckas yacTh MPOEKTA TOJDKHA COMIEPKAaTh TPpa(uKHU, BBITOTHCHHBIC HA
dbopmate A3-A4:

1. [TocTpoeHne Mbe30METPUUYECKUX JIMHHM;

2. UccnenoBanre U3MEHEHUI peKrMMa HACOCHOW YCTAaHOBKH (TIapasuiesibHOE
1 TOCJIeIOBaTEIbHOE COSAMHEHNE) Ha 2-4 THCTax.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHAYETCS HCIOJIB30BaTh IPU
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIB30BAThCS IIPH
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HayuHo-
TexHu4eckou onbnmmorexku MUNT.

http://elibrary.ru/ - Hay4uHO-371€KTpOHHAs OMOIHOTEKA.

WWW.i-eXam.ru - eAWHBIA MOPTajl HHTEPHET TECTUPOBAHUS (TECThI IS
caMmo00pa3oBa-HUS U KOHTPOJIs).

[TouckoBsie cuctemMbl: Yandex, Google, Mail.



7. llepedyeHb  JNHUIIEH3MOHHOTO W  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTe4YeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCTIUTUTAHBI (MOIYJIs).

KommbroTeps! JOIKHBI OBITH 00ECTIEYeHBI CTaHAPTHBIMU JIN-IIEH3MOHHBIMU
POTPAaMMHBIMHE IPOYKTaMHU U 00513aTEIHHO IPOTPAMMHBIM PO TyKTOM Microsoft
Office ne Hmkxe Microsoft Office 2007 (2013). [1y1s1 BBINOTHEHUS KypCOBOM paOOTHI
UCIIOJNIb3YeTCs cucTeMa oToopaxenus rpaduueckoit uadopmarmn KOMITAC.

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW s
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCHUILTHHE (MOIYIIIO).

Jns mpoBeaeHus TEKIIMOHHBIX 3aHATUN UCIIOJb3YETCS CIEHNUAIN3UPOBAHHAS
JIEKIIMOH-HAs ayAUTOPHUs C MyJbTUMEANA allllapaTypoOr U HUHTEPAKTUBHOM JOCKOM.
JIist mpoBeIeHns MPAKTHYECKUX 3aHATUH HEOOXOANMMBI KOMIIBIOTEPHI C padOYUMHU
MeC-TaMH B KOMIIBIOTEPHOM KJ1acce.

9. ®opma pOMEKYTOUHOM ATTECTALINU:

3auer B 5 cemectpe.
KypcoBas pabota B 5 cemectpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OreHOYHBIE MaTepHaNbl, TPUMEHSIEMBIE TTPU MPOBEACHUH TPOMEXKYTOUHOM
aTTECTaIluM, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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