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depepanbHoe rocygapcTBeHHoe GroaXeTHOe obpa3oBaTesibHOe yypexaeHue
BbiCLLIEro 00pa3oBaHus
«3abankanbCKnin rocy4apCTBEHHbIN YHUBEPCUTET»

(PreQy BO «3ably»)

CDaKyaneT CTpouTenbCTBa N 3KOJ10IMn

Kadhenpa BogHoro xo3amncrea u MHXEHEPHOM 3KONOormm

YTBEPXKOAHO:
HekaH cpakynbteTa

KoH FO.M.

« » 20

PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
b1.6.25.N'mapomexaHuka
Ha 144 yaca(oB), 4 3a4eTHbIX(ble) eanHML(bI)

ANs HanpaereHns NOAroToBkM (cneunansbHocTn) 21.05.04 — MopHoe geno

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Cneumnanusaums — lNoasemHas paspaboTka pyaHbIX MecTopoxaeHun (ons Habopa 2013)

dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

dopmupoBaHme y byaywmx oMnnoMmpoBaHHbIX CreunanmucToB 6a3oBbiX 3HaAHU B obnacTtu
rmapomMexaHunkn Npy oboralleHmMn NonesHbIX UCKONaeMbIX.

3apaym nsyyeHus aMCUMNnHbI

— NpuobpeTeHne CTyaeHTaMn HaBbIKOB pacyeTa Cui, AeACTBYOLWMX Ha CTEHKN pe3epByapoB U
Tpy6ONpOBOAOB, KPbILLKM M 3aTBOPbI Pa3nMYHO KOHUrypaumm, rmapaBnmMyeckoro pacyeTa
Tpy60onpoBOAOB pa3nNMYHOr0 Ha3HaYeHWs ANs CTauMOHAPHBLIX PEXUMOB TEYEHUS XKUOKOCTEN, U
NCMONb30BaHUSI UX B PELLEHMN 3a4au LIAaXTHOro BOAOOTNMBA, NPOBETPMBAHNUS BbIPAbOTOK,
paccMOTpPEeHUM BONPOCOB MMAPOMEXaHN3aLMN TEXHOOMMYECKUX NMPOLLECCOB.

— (hbopMMpOBaHMe y CTYAEeHTOB KOMMeKkca 3HaHWI, HeobXoANMbIX SIS peLLeHs
NPOM3BOACTBEHHO-TEXHOMOMMYECKUX, HAYYHO-UCCNEea0BaTENbCKMX, MPOEKTHbLIX U
3KcnnyaTauMoHHbIX 3a4a4 OTpacnu.

1.2. MecTo gucumnnuHbl (Mogyns) B cTpyktype Ol
OucunnnuHa «M'mapomexaHuka» BxoauT B 6asoByto YacTb bnoka 1 (b1.65.25).

1.3. O6em aucumnnuHbl (MoaynsA) ¢ ykazaHueM TPyAOEeMKOCTU BCeX BUAOB
y4yeOHOM paboTbl

OOwWwasa TpyA0EMKOCTb ANCUUMNNHBI (MOAYNSA) cOCTaBnsaeT 4 3a4eTHbIX(ble) eauHu(bl), 144
Yyacos.

Ou4Hasa chopma

PacnpegeneHue no cemectpam

Buabl 3aHaATUI 5 Bcero yacos
cemecTp

O0was TpyaoeMKOCTb 144
AyauTOpHbIE 3aHATUS, B 54 54
T.u.
nekumoHHble (J1K) 18 18
npakTnyeckue
(cemuHapckme) (M3, C3) 36 36
na6opatopHsbie (J1P) 0 0
CamocTosTenbHas
paboTa ctygeHToB (CPC) 54 54
dopma NpoMeExKyTOYHOM SK3aMEH 36

artTectauum B cemMmecTpe

KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KIT)

3aouHasa dhopma



PacnpefgeneHue no cemectpam

Buabl 3aHATUI 5 Bcero yacos
cemecTp

OO0was TpyaoeMKoCTb 144
AyOuTOpHLIE 3aHATUS, B 12 12
T.u.
nekuyunoHHble (1K) 6 6
npakTnyeckue 6 6
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 0 0
CamocTosTenbHas 9 96
paboTa ctygeHToB (CPC)
dopma NpoMexxyToYHOM Sk3amen 36

arTectauum B cemMmecTpe

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

Mpouecc n3yyYeHnss AUCLMNIMHBI HanpaBneH Ha hOpMUPOBaHME CrieayoLLMX KOMNETEHLUNIA:

NHpekc
KoMMneTeHuumn

CopeprkaHne komneTeHUuMn

rOTOBHOCTbLIO C ECTECTBEHHOHAYYHbLIX MO3MLMIA OLLEHNBATL CTPOEHUE,
XUMWYECKUIA N MUHEpPanbHbIN COCTaB 3eMHOW KOpbl, MOpdonornyeckmne

OlK 4 0COBEHHOCTUN N reHETUYECKME TUMbI MECTOPOXAEHNI TBEPAbLIX NOMNE3HbIX

MCKOMaeMbIX NPU peLleHn 3agay no paumoHanbHOMY U KOMMNIIEKCHOMY
OCBOEHMI0 reopecypcHOro noTeHunana Hegp

FOTOBHOCTbIO UCNONb30BaTb HayYHble 3aKOHbI 1 MeTOAbl NPU OLIEHKe
COCTOSIHNA OKpYXatoLLen cpefbl B cdhepe PyHKLUNOHNPOBAHUS NPOU3BOACTB MO

OrK e 3KCMnyaTaLuMoHHOW pa3Beake, Jobblue 1 nepepaboTke TBEpObIX NOME3HbIX

ob6bekToB

MCKOMaeMbIX, a TaKXe NMpun CTponTenbCTBE U 3KCNJ1yaTaunn noa3eMHbIX

I'InaHMpyeMble pe3ynbtaTtbl o6yqu|/|;| no ancuunninunHe gna nocnenoBaTtesibHOro JOCTXeHUsA

YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtat 06y4eHus




PesynbtaT 06y4eHus

3HaTb

Moporosblii:

- (pm3nYEeCKME CBOMCTBA XKMOKOCTU U UX POSb B FOPHbIX NpoLeccax;

- COBpPEMEHHbIE NOoAXoabl, METOAbLI U MOAENM, UCNONb3yeMble MPU peLLEHNN
3ajay no pauMoHanibHOMY U KOMMIIEKCHOMY OCBOEHMIO r€OPECYPCHOMO
noTeHumana Heap;

- YCNOBMS MCMOMb30BaHWs rMAPaBIMYecKoro ropHogobbIBaoLWwero ob6opyaoBaHns
NMPUMEHUTENBHO K KOHKPETHBLIM 3afajyam.

CTaHpapTHbIN:

- OCHOBHbI€ YpaBHEHMS, ONUCLIBAIOLLMNE ABWXKEHNE BSA3KOM U HEBSI3KOWN XUAKOCTU
npu peLleHnn 3agad, BCTPEYaoLWMXCS B FOPHOM J€ere;

- 3aKOHbI M METO/bI MPU OLLEHKE COCTOSIHUSI OKpY»KatoLLeln cpeabl B cdepe
hYHKLMOHMPOBAHMSA FOPHOro NPON3BOACTBA M METOAMKY peLleHns 6a3oBbix
3a4ady rmapoanHaMuKu.

OTanoHHbIN:

- OCHOBHbI€ 3aKOHbI rMapoMexaHUkKmn n MeTodbl peLlleHnA ©6a3oBbIX 3agay no
OCBOEHUIO reopecypcHoro noteHuuana Heap,

- MeTOAbI pacyeTa NPOCTbIX N CNOXHbIX TMApaBJIN4E€CKNX CUCTEM N OCHOBDbI
pac4yeTa (bI/IJ'IpraLI,I/IOHHbIX 3ajad, BCcTpevarLwmnxca B ropHOM gerne.

YmeTb

MoporoB.bli:

- BbIOMpaTb MOAEN TeYEeHUs XXUAKOCTU U rasa;
- U3y4yaTb 3aKOHOMEPHOCTU MMAPOMEXaHNYECKMX MPOLECCOB, MPOUCXOASLLMX B
chepe yHKLUMOHNPOBAHUSA NPOU3BOACTB B FOPHOM J€Ene;

CTaHpapTHbIN:

- CTPOUTb MaTeMaTUYeCKne MOLENN NPOLLECCOB ABUKEHUS XKUAKOCTU 1 rasa B
rMApPaBNYECKUX CUCTEMAX;
- NPUMEHATb OCHOBHbIE 3aKOHbI XUOKUX 1 ra3006pasHbiX cpef npu paboTe Ha
FOPHOPYAHOM MPEeANnpPUATUN:
- onpeaensaTb 3HepreTMyeckne NoTepu NPy ABMKEHUM pearnbHbIX XUAKOCTEN B
rMAPaBNYECKUX CUCTEMAX.

OTarnoHHbIN:

- UCMOMNb30BaTb 3HAHUS MO MMAPOMEXaHUKe NpPU pacyeTe rMapaBinyYeckmnx
XapaKTepUCTUK B FOPHOM MPOU3BOACTBE;

- BbISIBMISATb U @aHaNU3npoBaTh METOAbI MMAPaBINYECKUX SKCNEPUMEHTOB,
MMEIOLLIMX MECTO B TEXHOOMMYECKMX NpoLieccax Nnoa3eMHoi pa3paboTku
nonesHbIX UCKoMaeMmbiX;

- 0606LaTh NonyyeHHble pe3ynbTaThl.




PesynbtaT 06y4eHus

Bnagetb

Moporosbli:

- BflageeT TEPMUHOSOMNEN;
- OCHOBHbIMW MOHATUSIMU U 3aKOHAMWN MMAPOMEXaHUKM;
- HaBblKaMX M METOAAaMM pacyeTa OCHOBHbIX MMOPAaBNYECKNX XapaKTEPUCTUK.

CTanpapTHbIN:

- HaBblKkaMW OLUE€HKWN pealibHOCTU nojtydaeMbIX Unn nccnenyemoix
rmapomMexaHn4ecknx napameTpoB B UX YNCITOBOM Bblpa>KeHUK;

- HaBblKaMU O6pa6OTKI/I 1 aHann3a 3KcnepuMeHTalibHbIX JaHHbIX NMPU OLIeHKe
COCTOAHUA 0pr>Ka}0LLl,el7l cpenbl B cd)epe 3KCnnyataunm noa3eMHbIX 00beKTOB.

OTanoHHbIN:

- obLieHay4HbIMU Ga30BbIMY 3HAHUSIMU TMAPOMEXAHUYECKMX 3aKOHOB MpW
peLLeHnr 3aaad Nno paumoHasribHOMY OCBOEHWIO FreOpPeCcypPCHOro noTeHumana
Heap;

- MeTodamu Teopun Noaobust U pasmepHOCTEN B NpoLieccax ABMKEHUS XXUOKOCTH
1 rasa u OCHOB MOAENMPOBaHNA MMAPOMEXAHUYECKUX SABMEHWIA.

3. CopepxaHue OUCLUNSIUHbI

3.1. Pa3sgens! gucumnnuHbl U BUAbI 3aHATUN

Ou4Hasna hopma

H B AyaouTopHble
Mogaynb pa:c;/':\l,A:rFl)a HaunmeHoBaHue pasgena qgsgg 3aHATUA CPC
JIK |M3(C3)|NP
1 1-1 BBeFeHme. OCHOBHvae dmanyeckmne 6 > > oo
CBOWCTBA XXMOKOCTEN U ra3os
2 2-1 MmppocTaTuka 6 2 2 - 2
2.2 Cwuna [aBNeHMA Ha niockue 1 6 2 2 |2
KPVBOMNUHENHbIE MOBEPXHOCTU
3 3-1 M'mopoguHamuka 20 2 8 - |10
3-2 Mmppasnuyeckne conpoTUBNeHUst 30 2 14 - 14
4 4-1 OcHoBbI TEOPUKN OUnbTPaLUN 10 2 2 - 6
4-2 Cnoco6bl onpegeneHus KoadhguumneHTa 10 ° > |6
GounbTpauum
5 5.1 MogenunpoBaHue rmgpaBnnyeckmnx 10 > > |6
npoueccoB
5-2 OnemMeHTbl Teopun pasmMepHoOCTEN 10 2 2 - 6
Utoro 108 (18| 36 [0 ]| 54




3aouHas dopma

Howme Bcero AyAuTOpHbIS
Mogaynb pasnej'rlja HanmeHoBaHve pasgena 4ECOB 3aHATUSA CPC
JIK|M3(C3)|NP
BeeneHune. OCHOBHbIE (hmn3nyeckme CBOMUCTBa
1 1 XngkocTten u rasos. [mgpocraTtuka. 9Mna 34 |2 > 1 30
JaBNeHUs Ha NMI0CKNE N KPUBOJTMHENHbIE
NMOBEPXHOCTH.
M'mapoanHamuka. M'mgpasnuyeckue
> > conpoTueneHna. OCHoBbI Teopun UNbTPaLUN. a4 | 2 > | 40
Cnocobbl onpegeneHuns koadduumneHTa
dunbTpauuu.
3 3 MopenupoBaHue FMAPaBNM4ECKNX NPOLIECCOB. 30 |2 o e
OnemMeHTbl TEOPUN pa3MepPHOCTEN.
Wtoro 108 | 6 6 0] 96

3.2. JleKUMOHHbIe 3aHATUA

OuHasa ¢popma

Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUN

1-1

BsepgeHue. Lienu u 3agaun kypca. Kpatkas ncropus passutums
rMOpOMeEXaHNKN N ee 3HaYeHUe B NOA3EMHbIX pa3paboTkax
MEeCTOpPOXAeHUI nonesHblx nckonaemblx. OCHOBHbIE CBONCTBA
Xngkocten. 2KnakocTu 1 rasbl Kak CnnoLuHble cpedbl. Cxxnmaembie 1
HeCKMMaeMble XUAKOCTU. [1I0THOCTbL, TENNOBOE pacluMpeHne, BA3KOCTb.
3akoH BA3KOro TpeHusi. PactBopeHue rasoB 1 xuakoctn. Mogens
naeanbHON XNOKOCTU.

2-1

OCHOBHbIE NOHATUA U YpaBHEHUS rmapocTatukn. Cunbl, AeNCTByOWMNE B
XngkocTtu. 'mapocratmnyeckoe gaBneHne U ero CBOMCTBA.
OuddepeHunansHble ypaBHEHUA paBHOBECUS XXUAKOCTU N NX
WHTErpupoBaHue ansa abCcontTHOrO N OTHOCUTENBHOMO NoKosi. OCHOBHOE
ypaBHeHue rmgpocTatuku. 3akoH Nackans.

Cunbl 0aBnNeHus >KUAKOCTU Ha NITOCKME U KPUBOTNUHENHbIE MOBEPXHOCTH.
MnaBaHne Ten B XnakocTn. 3akoH Apxmmeaa.




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

OCHOBHbI€ NOHATUSA 1 ypaBHEHUS rmapognHaMmmkn. OCHOBHbIE 3adaun
rmgpoaMHaMmnkn. MeToabl M3y4eHUs ABUKEHUS KUOKOCTMW.
Mmapaenuyeckne mogenu notoka. OCHOBHbIE MOHATUS KUHEMAaTUKA
XNOKOCTUW: TPAeKTopmM M NMHUK TOKa, Tpybka Toka, aneMeHTapHas
CTpy#Ka, HopMansHoe cevyeHue, pacxon. [1oToK XnakocTu, cpeaHss
ckopocTb. 'napasnuyeckuin pagnyc. OCHOBHbIE TEOPEMBI N YPaBHEHNS
rMmapoanHaMuKK. YpaBHEHME Hepa3pbIBHOCTU HECKUMAEMOW XUAKOCTU.
YpaBHeHue bepHynnu aAng noToka BA3KOW XMUAKOCTU. [[eomeTpudeckoe u
3HepreTnYeckoe TonKoBaHna ypaBHeHuss bepHynnu. KoadduumneHt
Kopuonuca. MNMpumepbl UCNONb30BaHUS ypaBHeHUA BepHynnu B TeXHUKe.
NamuHapHoe aswxeHue xuakoctn. OCHOBHOE ypaBHEHUE paBHOMEPHOIo
OBWKEHUSA XMAKOCTU. TypOyneHTHoe OBMXEHUE XNOKOCTU.
TypbyneHTHOe ABmxeHne un ero ocobeHHocTn. OcpegHeHHasi CKOpOCTb.

Mmppaenu4yeckne conpotmeneHns. Knaccndukaums rmapaBnmyeckmx
conpoTmeneHun. Buabl. MecTHble rmgpaBnmyeckne ConpoTUBNEHNSA N NX
Buabl. KoadhdpuumeHTbl MECTHLIX NOTEPb. DKBUBANEHTHAsA ANUHa
MECTHbIX CONPOTMBAEHNN. B3anmHoe BNNAHNE MECTHbIX COMPOTUBIIEHUN.
ConpoTuneHue no anvHe notoka. Obwas dopmyna gns onpegeneHus
notepb Hanopa (dapcu-Bencbaxa). NoTepn Hanopa npu TypOyneHTHOM
aBvxkeHun. Mapgkune mn WwepoxoBatble NoBepxHocTU. Popmynbl Japcu,
Wesn. Npadumku Hukypanse, MypuHa. dopmynbl 4ns onpegeneHns
KoadhduumneHTa NnoTepb Ha TPeHne 1 obnactb UX NPUMEHEHMSI.
Mmppasnuyecknin pacyeT Tpybonposoaos. ObLune cBeaeHns n
Knaccudmkaums TpybonposogoB. MeToabl rmgpaBnnmyeckoro pacyeTta
HaMnopHbIX TPybONPOBOAOB: MPOCTLIX, CIOXHbIX. [MApaBnnyeckme
XapakTepucTuku TpybonpoBoaoB. VicTeueHne XXMOKOCTU 1 ra3oB Yepes
OTBEPCTUS U Hacaaku. MicTeyeHne HeCKMMaeMON XKUOKOCTM Yepes
OTBEPCTMSA U Hacagku Npu NOCTOSAHHOM M NepeMEHHOM Harnope.
KoahdhurumeHTbl CKOPOCTH, CXXaTusa U pacxoqbl. Tunbl HACagoK N X
NnpUMeHeHune.

OcHoBbl Teopun unbTpaummn. CkopocTb unbTpauun. OCHOBHON 3aKOH
namMmuHapHon cunbTpauumn (coopmyna dapcu).

4-2

MeToabl onpeaeneHuns koaguuneHta douneTpaumm. PaBHomepHoe
ABWXeHue rpyHToBbIX Bog. ®opmyna Oionion. OCHOBHbIE
anddpepeHumarnbHble YpaBHEHUS YCTaHOBUBLLEIOCH ABMXKEHUS
rPYHTOBOW BOAbI.

5-1

OnemeHThbl Nogobus rmapoanHammnyeckux npoueccos. Kputepum
nogoowus.

5-2

OCHOBHbIE NpUHLUMNbI aHanu3a pasmepHocTen. dusmyeckoe
MOOENMpPOBaHNE rMapoOMexaHUYeCKMX MPOLECCOB.




3aoyHas dopma

Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUI

BeeneHne. OcHoBHble cBoMCTBA XUAKocTeN. OCHOBHbIE NMOHATUA U
ypaBHEHUS rMapocTaTuki. Cunbl, 4ENCTBYIOLLMNE B XXUAKOCTW.
'mgpocTaTnyeckoe gaBreHne n ero ceonctea. AnddepeHumanbHble
ypaBHeHMUs1 paBHoBecus Xnakoct. OCHOBHOE ypaBHEHME TMAPOCTATUKM.
3akoH Mackans. Cunbl AaBNeHUs XUAKOCTU Ha NITOCKUE n
KPUBOSTMHENHbIE MOBEPXHOCTU. [1NaBaHmne Ten B XXNOKocTu. 3akoH
Apxnmepaa.

OcCHOBHbIE NOHATUA U ypaBHEHUS rMapoanHamukn. OCHOBHbIE 3ada4uun
rmgpoavHaMukn. 'mapaenmyeckue anemeHTbl notoka. OCHOBHbIE
TEopeMbI U YpaBHEHMUS TMAPOANHAMMKN. YPaBHEHNE HEPA3PbIBHOCTH
HeCKMMaeMOW XUAKOCTU. YpaBHeHne bepHynnu ons noToka BA3KOW
Xngkoctu. NeomeTpuryeckoe N sHepreTU4ecKoe TONKOBaHUSA ypaBHEHNS
BepHynnu. KoadpdpuumeHT Kopronuca. JlammHapHoe gBuxeHue
xngkoctn. OCHOBHOE ypaBHEHME PaBHOMEPHOIO ABUXKEHUS XKUAKOCTH.
TypOyneHTHOE ABWXEHMNE XUAKOCTU. TypOyneHTHoe OBMXXEHNE N ero
ocobeHHocTu. [Mapaenuyeckne conpotmBnenus. Bugbl. MectHble
rmgpasnuyeckmne conpoTnBneHnsa n nx engpl. ConpoTMBNeHNe No AnmHe
notoka. ObLasa popmyna onsa onpegenenns notepb Hanopa (dapcu-
Bewcbaxa). NoTtepn Hanopa npu TypOyneHTHOM ABWXeHuU. [nagkne u
LLepoxoBaTble NOBEPXHOCTU. ['MapaBnmyecknin pacdet TpybonpoBoaoB.
O6Lwme ceBegenna n knaccmdpukaumnsa Tpydonposogos. MeToabl
rmopaBnMYECKOro pacyeTa HanopHbIX TPyOONpoBOOOB: NPOCTbIX,
CNOXHbIX. VIcTeueHme XKnaKkocTn Yepes 0TBEPCTUS U Hacaaku. Tunbl
HacafoK U UX MPUMEHEHME.

OcHoBbl Teopuun chunbTpaumumn. Ckopoctb hunbTpaunmn. OCHOBHON 3aKOH
namuHapHon dunbTpaunn (dopmyna dapcu). MeToabl onpegeneHus
KoadbhmumneHTa omnbTpaumm. PaBHoMepHOe ABUXEHWE MPYHTOBbLIX BOS.
®opmyna Oionton. OcHoBHbIE AnddepeHUManbHble YpaBHEHUS
YCTaHOBUBLLETOCS ABWKEHNSI TPYHTOBOW BOAbLI. ONeMeHThbI Noaoous
rmgpoanHaMmyeckmnx npoueccos. Kputepum nogobus.

3.3. MpakTnyeckne (ceMnHapckme) 3aHATUSA

Ou4Has copma




Homep .
Mogaynb CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI
pasgena
OcHOBHbIe CBOWCTBA XuMaKocTen. PelleHre 3agay Ha TemnepaTypHoe
1 1-1 pacmpeHne n obbemHoe cxaTtue, NOTHOCTb, NOBEPXHOCTHOE
HaTsbKeHwue.
2.1 M'mapocTaTtudeckoe gaBrneHue B TOYKE NOKOSLLENCS XXUAKOCTH.
MocTpoeHue antop AaBneHus.
2
2.0 PeleHune 3agay Ha onpegeneHve cunbl MApOCTaTUYECKOro aBneHns Ha
MNOCKME N KPUBOSIMHENHbIE MOBEPXHOCTMU.
PelwweHune 3agay Ha ypaBHeHue BepHynnu un ypaBHeHne Hepa3pbiBHOCTU
3.1 notoka. lNocTtpoeHne Nbe30MeTPUYEeCKON 1 HANOPHOWN NUHUA.
OnpepeneHve pexuma OBmkeHus xuakoctn. OnpegeneHve pacxoaa un
CKOPOCTU TEYEHUS KUOKOCTU.
3
OnpepgeneHve noTepb Hanopa No AnvHe Npy NaMmnHapHOM u
TypOyneHTHOM pexumax ABvxkeHus xugkoctn. Onpegenenve
30 koacpduumneHTa mecTHbIX notepb. OnpegeneHne cyMMapHbIX NoTepb
Harnopa. 'MapaBnnYeckuin pacyeT KOPOTKUX U ANNHHBLIX TPyOONpOBOA0B.
OnpepgeneHne CKOPOCTN N pacxoda UCTEYEHUS XXUOKOCTUN Yyepes
OTBEpPCTUSA N HacaKu.
4-1 OnpegeneHne koaddurumeHTa punbTpaumm n cKopocTu unsTpaLmu.
4
4-2 Mpymepsbl pelueHns HanopHom unbTpaumm.
PeleHune 3agay o nogobun TeveHni, 3agay, CBA3aHHbIX C
5-1 obespasmeprBaHNEM ypaBHEHU ABWXKXEHWUS, BbIYUCTIEHNEM
pasMepHOCTEN BENNYNH.
5
5-2 PeweHne 3agay no onpegeneHunio rmapoanHamMmmnyeckon yCToMYMBOCTH.

3aoyHas dopma




Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

PelueHve 3agay Ha TemnepaTypHOe paclunpeHme 1 o6 beMHoe cxaTtue,
NNOTHOCTb, MOBEPXHOCTHOE HaTshkeHue. PelleHve 3agay Ha
onpepgenexHve ruapocTaTmyeckoro gasneHus. MoctpoeHune antop
AaBneHus. PelleHne 3agad Ha onpeaeneHne cunbl rMapocTaTM4eckoro
AaBneHus Ha NIoCKUe U KPUBOMMHEHbIE NMOBEPXHOCTH.

PeweHne 3agay Ha ypaBHeHue BepHynnu n ypaBHeHWe HepaspbIBHOCTU
notoka. lNocTtpoeHne Nbe30MeTPUYECKON N HANOPHOWN NIUHUA.
OnpepgeneHne pexuma gsumxkeHus xugkoctu. OnpegeneHne pacxoja u
CKOPOCTU TedeHus xungkoctu. OnpegeneHne notepb Hanopa no AnvHe
npy NaMMHapHOM U1 TYpOYNEHTHOM peXxuMax ABUKEHUS XKUOKOCTH.
'mapaBnuyecknin pac4eT KOpoTKnx TpybonpoBoaoB. M'mapaBnmyeckmi
pacyeT AnuHHbIX Tpybonposoaos. OnpeaeneHne BpeMeHU ONOPOXKHEHNS
pesepByapa ¢ xugkoctbto. OnpegeneHne BpeMeHU BblpaBHUBAHMWS
YPOBHeW B coobLuaoLLmxcs cocyaax.

[Mpumepsbl pelleHns HanopHoM unbTpaumn.

3.4. labopaTopHble 3aHATUSA

3.5. OpraHusaums camoCToATeNbHOW pPaboThbl

Ou4Hasna chopma
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Buabl
Homep CopepxaHme matepuana BbIHOCMMOTO Ha A .
Mogaynb CaMOCTOATENTbHOM
pasgena camocTosTeNbHOE N3ydeHne
paboThbl
BbinonHeHune
1 1-1 PacTtBopeHue rasoB B xumakocTsax. ConpoTmeneHme JoMalLHNX
PaCTSKEHWIO XKUOKOCTEN. KOHTPONbHbIX
paboT
> 21 CtaTtuka Tekyyen cpebl. YpaBHeHus dnnepa CoctaeneHune
paBHOBECUS cpeapbl. KOHCMeKTa
2 2.2 3akoH Apxumeaa. PaBHoBecre paBHOMEPHO CoctaeneHune
BpaLLaloLLENCa HEC)KUMAEMOW KUOKOCTMU. KOHcMeKkTa
CocraeneHue
3 3-1 Cnocobbl onucaHns OBUMXXEHUS XKUAKOCTH.
KOHCMeKTa
Kputnyeckoe uncno PeHonbaca. OnpenenexHne
3 3-2 P y A pea PelwweHune 3agav
KPUTNYECKOM CKOPOCTW.
MokasaTtenu omnbTpaummn. Tunbl ABMXKEHUS
4 4-1 noa3emMHbIX Bog. YpaBHEHNE HEPA3PbLIBHOCTH CocraBneHue
punbTpaUnoHHOro notoka. JudpdepeHuymnansHoe KOHCMeKTa
ypaBHeHMe HecTaunoHapHOW ounbTpauuu.
4 4-2 CraumoHapHble 3agayn hunbTpaumn. PeweHwne 3apay
KpuTepuun nogobusa npu Te4eHmnm BA3KOM
_ CocraBneHue
5 5-1 HeCXXMMaeMom XNUOKOCTU. YpaBHEHME OBWKEHMUS B
N KOHCMeKTa
KputepuansHon gopme.
5 5.2 AHanorosoe mMogenvpoBaHue rmgpoaMHaMmnyeckmx CocraBneHue
npoueccoB. ABTOMOAENBHOCTb. KOHCMeKTa

3aouHas dopma
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Buabl

Homep CopepxaHue matepuana BbIHOCMMOTO Ha .
Mogaynb CaMOCTOATENTbHOW
pasgena camocCTosTeNbHOE N3ydeHne
paboThbl
CamocTosTensHoe
n3yyeHune
Llenn n 3agaum kypca. KpaTtkasa ncropms TeopeTn4ecKoro
pas3BUTUS TMOPOMEXAHUKN N ee 3HaYeHne B mMartepuana
noa3eMHbIX paspaboTkax MeCTOPOXK-AEHNI ONCUMNANHBI C
NnonesHbIX nckonaembixX. XKMAKOCTU 1 rasbl Kak NCnonb30BaHNEM
cnrnowHble cpeabl. Cxxmaemble n METOANYECKMX
1 1 HecXXMMaeMble XXUOKOCTU. PacTBopeHue rasoB n | paspaboTok,
Xngkoctn. Mogene naeansHOW XXUAKOCTW. cneumansHon
ConpoTnBneHne pacTSXeHNo XNOKOCTEN. y4yeOHOM 1 Hay4HOM
Cratuka Tekyden cpeabl. YpaBHeHus dunepa nuteparypsbl.
paBHOBecus cpeabl. 3aKkoH Apxmumeaa. BbinonHeHwne
PaBHoBecne paBHOMeEPHO BpallatoLlencs JOMaLLHUX
HECXKMMaeMOW XUAKOCTW. KOHTPOSbHLIX paboT
CocTtaBneHue
KOHCMNeKTa
Cnocobbl onncaHus OBUKEHUS XUOKOCTMU. CocTaBneHue
2 2 KpuTtudeckoe umcno PenHonbaca. OnpegeneHune | KoHcnekta PelueHne
KPUTUYECKON CKOPOCTN. 3agad
CocraBneHue
KOHCMNeKTa
CamocTosTensHoe
MokazaTenu punbTpaumn. Tunbl ABUXKEHNS M3VUeHUe
noa3eMHbIX Bofd. YpaBHeEHNE HEPA3PbIBHOCTU y
TEOPETMNYECKOTO
PUNbLTPALMOHHOIO NOTOKA.
mMartepuana
OuddepeHumnansHoe ypaBHeHWE
3 3 - ONCUMNITUHbBI C
HecTaumoHapHon cunbTpauun. OCHOBHbIE
N NCrnonb30BaHNEM
NPUHLUKUMNLI aHanun3a pasmepHocTen. duanyeckoe
METOANYECKMX
MOAENNPOBaHME TMAPOMEXAHNYECKNX
pa3paboTok,
npoveccoB. ABTOMOAESbHOCTb. .
cneumanbHon
y4yeOHOM 1 Hay4yHOMN
nuteparypsbl.

4. WHTepakTnBHble hopMbl 06pa3oBaTenbHbIX TEXHONOMNM
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M Homep | Bug y4ebHbIx Konuyectso
oaynb . O6pasoBaTenbHble TEXHOMOMK
pasgena 3aHATUN yacos
— y4yebHble ANCKYCCUN; NEKLMM C
nucnonb3oBaHWeM npeseHTauun; pabota ¢
nekuus; 3NEKTPOHHBIMK 0BpasoBaTenbHbIMA
1 1-1 npakTuyeckue | pecypcamm n MHOpMaLNOHHbIMU 2
3aHATMSA TEXHONMOMMAMMU; pas3bop KOHKPETHbIX
cuTyauumn (CUTyaumoHHbIE 3agaun);
KOHCynbTaLmu.
— y4yebHble ANCKYCCUN; NeKLmm ¢
ncnonb3oBaHWEM NpeseHTauun; pabota ¢
2.1- 2. nekuus; 3NEKTPOHHbIMK 0BpasoBaTenbHbIMU
2 2 npakTnyeckue | pecypcamum n MHOpPMaLMOHHbIMU 4
3aHATMSA TEXHONOrMAMU; pas3bop KOHKPETHbIX
cuTyauun (CuTyaLnoHHbIe 3a4a4n);
KOHCYNnbTaLuu.
— y4yebBHble ANCKYCCUN; NeKLmmn ¢
nucnonb3oBaHWeM npeseHTauun; pabota ¢
31- 3- nekuus; 3MNEKTPOHHBIMM 0Opa3oBaTeNnbHbIMA
3 2 npakTn4eckue | pecypcamm n MHOpPMaLMOHHbIMU 8
3aHATUSA TEXHONMOrMAMMN; pasbop KOHKPETHbIX
cutyauun (CUTyaumoHHbIE 3a0a4un);
KOHCYynbTaLmu.
— y4ebHble anckyccum; paboTa ¢
. 3NEKTPOHHbIMK 0BpasoBaTenbHbIMN
4-1; 4- neKuns, pecypcamu 1 MHHOPMaLMOHHbLIMK
4 npakTnyeckme ) 2
2 3AHSTUS TexHomnormamu; pa3bop KOHKPETHbIX
cuTyaumn (CUTyaumoHHble 3agaun);
KOHCynbTaLmu.
— y4yebBHble ANCKYCCUN; NeKumm ¢
nucnonb3oBaHWeM npeseHTauun; pabota ¢
5-1: 5- nekuus; SMNEKTPOHHBIMM 0Opa3oBaTeNbHbIMA
5 2 npakTnyeckue | pecypcamm n MHOpMaLMOHHbIMU 2
3aHATMSA TEXHONOrMAMN; pasbop KOHKPETHbIX

cutyauun (CUTyaumoHHbIe 3a0a4un);
KOHCYNnbTaLmu.

5. ®PoHA OLEHOYHbIX CPeACTB ANs NPOBeAEHUs TeKyLLEero KOHTPONA u
NPOMEXYyTOYHOM aTTecTauum obyyaroLwmxcs no gucuuniimHe (moaynio)

doHO oLIeHOYHbIX CpeacTB

6. Yye6GHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne QUCLMNNMUHDI

6.1. OcHoBHas nuTepaTypa

6.1.1. NeyaTHble U3gaHns

1. KyamHoB, AHaTonum AnekcaHgpoBumd. TexHudeckas rmgpomexaHuka : y4eb. nocobue /
KyanHoB AHaTonun Anekcangposud. - Mocksa : MawmHocTpoeHune, 2008. - 368 c. : un. - ISBN
978-5-217-03396-6 : 590-15.

2. KyauHos, Bacunun Anekcangposud. mgpasnuka :

13

y4eb. nocobue / KyamHos Bacwunun


http://work.zabspu.ru/fos/15/154/21.05.04. %D0%911.%D0%91.25 %D0%A4%D0%9E%D0%A1 (%D0%93%D0%9F-13 %D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0).pdf

Anekcangposuy, Kaptawos 3ayapa Muxannosuu. - 3-e nsa., ctep. - Mockea : Bbiclias wkona,
2006. - 199 c. : un. - ISBN 5-06-005341-5 : 317-00.

3. TngpaBnuka, rmapomMalluHbl U TMOPONpPUBOAbI B NpUMepax peLueHnst 3agad : yueb. nocobue /
ApTtembeBa TaTbsiHa BaneHTtuHoBHa [ ap.]; nog pea. C.I. CtecuHa. - MockBa : Akagemus,
2011. - 208 c. - (Bbiclwee npodeccrmoHanbHoe obpasoBaHue). - ISBN 978-5-7695-4608-2 : 359-
70.

4. KocapeB, Cepreni [leHHagbeBud. [mgpaenuka : yyeb. nocobue / Kocape Cepren
MeHHagbeBud. - Yuta : YutlY, 2006. - 119 c. - 62-00.

5. Topsauunx, H.B. MmaporasognHamuka : y4eb. nocodbue / H. B. MNopsuunx, C. ®. MMpOLLHUKOB. -
Yura : 3a6lY, 2014. - 189 c. : un. - ISBN 978-5-9293-0971-7 : 135-00.

6.1.2. U3paHua us 3B6C

6.2. [lononHuUTenbHasa nutepartypa
6.2.1. NevyaTHble U3gaHus

1. F'mppomexaHuka : meTo. ykas. / cocT. K.K. PaamaxHuH. - Yuta : 3abl'Y, 2012. - 24 c. - 31-00.
6.2.2. UspnaHusa n3 A6C

1. MNactoes, W.J1. TmopomexaHuka: MeToaunyeckme ykasaHuUs A CTYOEHTOB 3a04HOro
o6yuyenunst / WN. J1. Macrtoes, H. N. Bepnunses, M. I. PaxytHB; MNMactoeB W.J1.; bepnusee H.U.;
PaxyTtHB M.l - Moscow : lopHas kHura, 2006. - . - TngpomexaHuka: MeTtogmyeckue ykasaHus
OnNa CTYOEeHTOB 3a04HOro oby4yeHus [AnekTpoHHbin pecypc] / MNactoes W.J1., bepnuses H.U.,
PaxytnH M.I. - 4-e u3g., ctep. - M: M3patensctBo MOCKOBCKOro rocyjapCTBEHHOro ropHOro
yHuBepcuteta, 2006. - ISBN 5-7418-0161-7.

2. lNepepaboTka ropHbIX NOpond C MCMNONb3OBaHMEM CpPeAcTB rmagpomexanmsaumm / N. M.
Antaned [v ap.]; Antaney N.M.; Tyxenb A.3.; JlleeaHoB H.U.; Oatnoe B.M. - Moscow : [opHas
kHura, 2008. - . - NepepaboTka ropHbIX NOPO C UCMOMNb30BaHNEM CPEACTB rmapomMexaHusaumm
[OnekTpoHHbIN pecypc] : YuebHoe nocobue / Antaney WU.M., Tyxenb A.3., JleaHoB H.U.,
Oatnos B.M. - M: N3gatenbctBo MOCKOBCKOrO rocyaapCTBEHHOrO rOPHOro YHMBEPCUTETA,
2008. - ISBN 978-5-7418-0526-8.

6.3. ba3bl gaHHbIX, MHq)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIEe CUCTEMbI

Hay4Has o6mbnuoTteka 3abawkanbckoro locyaapcTBEHHOroO YHuBepcuTeTa,
http://library.zabgu.ru/.
Hay4Hasa anekTpoHHas 6ubnuoTeka elibrary http://elibrary.ru/.

7. MepeyeHb NporpamMHoro o6ecne4yeHusi

MporpammHoe obecneveHne obuwiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHue crneumanbHoro HasHadeHus: Autodesk AutoCad 2015, Corel Draw,
CrIC "KoHcynbTaHT Mntoc”

8. MaTepMaano-TeXHqucxoe obecnevyeHue AUCLUNIINHbBI

672000, r. YuTa, yn. KactpuHckas 1, aya. 09-516. Jlabopatopusi B3pbIBHbIX paboT. YuebHas
ayouTopusa onsa nNpoBEeAEHUs 3aHATUMA NEKUMOHHOro Tuna, 3aHSTUA CEeMUHApCKoro Tuna,
rPynnoBbIX W MHOVBMAYANbHbIX KOHCYMbTAUWUA, TEKYLLEero KOHTPOMS U NMPOMEXYTOYHOW
atTectaumn. Komnnekt cneumanbHon y4yebHom mebenun. [locka ayauTopHasi MernoBasi.
MynsTumeaniiHoe obopyaoBaHMe: NPOEKTOpP, CTauMOHaPHbIA 3KpaH, NEpPEeHOCHOM HOYTOYK.
Crtengpl: «OnpegeneHne ckopocTn getoHaumm BB»; «OnpegeneHune pabotocnocobHocTy BBy;
«OnpegeneHne OpusaHtHocTM BBy»; «YcTporictBa petoHaTopoB». MakeThl: «Cpeacrea
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WHULMMPOBaHUA»; «B3pbIBHbIE MALLMHKM 1 BypoBble KOPOHKM». B3pbIBHasA anekTpouMmnyrbcHas
ctaHuua. floctyn k cetn UHTepHeT n obecneyeHne JOCTyna B SNEKTPOHHY MHGOPMaLNOHHO-
obpasoBaTenbHyO cpeay opraHusauum.

672000, r. Yuta, yn. KactpuHckasa 1, ayn. 09-518. YuebHas ayguTopusi 4nsi NpoBedeHus
3aHATMN NEKUMOHHOro TuMa, 3aHATUA CeMUHAPCKOro Tuna, rpynnoBbiX U WUHAUBUMAYANbHbIX
KOHCYNbTauMn, TEKyLLero KOHTPONA M NPOMeXyToYyHOW atTtectaumu. KomnnekT cneumanbHowm
yuyebHon mebenu. [locka ayantopHasa menosas. MynstumegunHoe obopyaoBaHue: nNpoekTop,
CTaLMOHapHbLIN 3KpaH, NepeHOCHOM HOYTOYK. [locTyn k ceTn NHTepHET u obecneveHne goctyna
B 3NEKTPOHHYI0 MHPOpMaLMOHHO-06pasoBaTenbHy0 cpedy opraHusaLmu.

672000, r. Yuta, yn. KactpuHckasa 1, ayg. 09-521. YuebHasa ayantopust onst NpoBefeHus
KypcoOBOro M  OUMNMOMHOrO  MPOEKTUPOBaAHWSA, CaMoCTosATeNnbHOW paboTbl.  KomnnekT
crneumnansHom ydebHonm mebenu. MNMnotrep Canon imagePROGRAF iPF605; Ckanep Colortrac
Smartlf SC25; konupoeanbHbii annapat KYOCERA TASKalfa 180. Komnnekr Core i5-4670 n
MoHuTOp Samsung S24C35. MoHob6nok 23,8 Acer Z3-710 FND. Hoctyn k cetn VIHTEpHET u
obecnevyeHne [Joctyna B OMEKTPOHHYH  MH(OPMaUMOHHO-OOpa3oBaTenbHylD  cpeay
opraHusavmu.

9. MeTogu4yeckue peKkoMeHgaunum no opraHn3auMmn nyvyeHnsa gucumniuHbl

YcneliHoe n3yyeHne Kypca TpebyeT OT CTYAEHTOB MOCeLLeHUs NEKUMIA, akTUBHON paboTbl Ha
NPaKTUYECKUX 3aHATUSIX, BbINOMHEHNE BCeX y4eOHbIX 3aaaHuii npenogaBaTtensi, 03HakoMIeHNS
C OCHOBHOW W [OMOSIHUTENbHOW NUTEPaTypoil, a TaKkKe C SMEKTPOHHbIMU U WHTEPHET-
NCTOYHMKaMK. Mpy BOZHUKHOBEHMWN TPYAHOCTEN B XO4€ NOArOTOBKM K NPAKTUYECKUM 3aHATUSM,
K KOHTPOJIbHbIM paboTaM U UTOFOBOMY KOHTPOIO, CTYAEHTbI MOTYT MOMYYUTb KOHCYNETaUmio Yy
npenogaearens.

PaspaboTumk/rpynna paspaboTtynkoB: Macnosa Anna BnagnmmpoBHa, AOLEHT

PaccmoTtpeHa Ha 3acegaHum Kadeapbl
(npotokon ot 31.08.2017 r. Ne 1)
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