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PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
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Ha 144 yaca(oB), 4 3a4eTHbIX(ble) eanHML(bI)
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Creumanusaums — lNoasemHas paspaboTka pyaHbIX MecTopoxaeHun (ons Habopa 2018)

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 3 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

arTectauum B cemMmecTpe

Buabl 3aHATUI 3 Bcero yacos
cemecTp

OO0was TpyaoeMKoCTb 144
AyOuTOpHLIE 3aHATUS, B 10 10
T.u.
nekuyunoHHble (1K) 4 4
npakTnyeckue 6 6
(cemuHapckue) (M3, C3)
na6opatopHbie (J1P) 0 0
CamocTosTenbHas 98 08
paboTa ctygeHToB (CPC)
dopma NpoMexxyToYHOM Sk3amen 36

Kr)

KypcoBasi pabota
(kypcoBow npoekT) (KP,

2. TpeboBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

Mpouecc n3yyYeHnss AUCLMNIMHBI HanpaBneH Ha hOpMUPOBaHME CrieayoLLMX KOMNETEHLUNIA:

NHpekc
KoMMneTeHuumn

CopeprkaHne komneTeHUuMn

OrkK 4

rOTOBHOCTbLIO C ECTECTBEHHOHAYYHbLIX MO3MLMIA OLLEHNBATL CTPOEHUE,
XUMWYECKUIA N MUHEpPanbHbIN COCTaB 3eMHOW KOpbl, MOpdonornyeckmne
0COBEHHOCTUN N reHETUYECKME TUMbI MECTOPOXAEHNI TBEPAbLIX NOMNE3HbIX
NcKkonaembIX NpU pelleHnn 3agad no paumoHanbHOMY Y KOMMSIEKCHOMY
OCBOEHMIO re0pecypCcHOro noTeHunana Heap

OrK 6

FOTOBHOCTbIO UCNONb30BaTb HayYHble 3aKOHbI 1 MeTOAbl NPU OLIEHKe
COCTOSIHNA OKpYXatoLLen cpefbl B cdhepe PyHKLUNOHNPOBAHUS NPOU3BOACTB MO
3KCMnyaTaLuMoHHOW pa3Beake, Jobblue 1 nepepaboTke TBEpObIX NOME3HbIX
ncKonaembix, a Takke Npu CTPoUTENbCTBE W 3KCNNyaTaumMm Nog3eMHbIX
00BbEKTOB

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

YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtat 06y4eHus




Moporosbli:

- pM3nyeckme CBOMCTBA XUAKOCTU U MX POSib B FOPHbIX MpoLeccax;

- COBpEeMEHHbIe noaxoabl, MeToabl U MOAEeN, UCNoNb3yeMble Npu peLleHnm
3agay Mo paunoHanbLHOMY Y KOMMSIEKCHOMY OCBOEHUIO FreOPECYPCHOrO
noTeHumnana Heap;

- YCINOBWSA UCMNONb30BaHUS MMAPaBIMYECcKoro ropHoao6bIBatoLLero obopyaosaHus
NPUMEHMUTENBHO K KOHKPETHLIM 3aavam.

CTaHpapTHbIN:

3HaTb - OCHOBHbI€ YpaBHEHMS, ONNCLIBAIOLLMNE ABUXEHNE BA3KOWN N HEBS3KON XUAKOCTU
npu peLleHnn 3agay, BCTpeYalLwmxcs B roOpHOM Aene;

- 3aKOHbl U METOAbl NPU OLEHKE COCTOSIHUS OKpY»KatoLlen cpeabl B cdepe
PYHKLMOHMPOBAHUSA FOPHOrO NMPOU3BOACTBA N METOAMKY pelleHus 6a3oBbixX
3apad rMapoaHaMUKN.

OTanoHHbIN:

- OCHOBHbIE 3aKOHbI MMAPOMEXaHVKM U MeToAbl peLleHnst 6a3oBbix 3a4a4y Nno
OCBOEHMI0 reopecypCcHOro noTeHumana Heap;

- MeToAbl pacyeTa NPOCTbIX U CNOXHbIX MMAPaBINYECKUX CUCTEM U OCHOBbI
pacuyeTa QUNbTPaLMOHHBIX 3a4a4, BCTPEYaloLWMNXCS B FOPHOM Aerne.

MoporoBbli:

- BbIBUpaTb Mogenu Te4eHNs XXMOKOCTUN U rasa;
- N3yyaTb 3aKOHOMEPHOCTU MTMAPOMEXaHUYECKMX MPOLECCOB, MPOUCXOASALLUNX B
chepe PYHKLUNOHMPOBAHMS NPON3BOACTB B FOPHOM AefE;

CraHgapTHbIN:

- CTPOWUTb MaTeMaTUyeckne Moaenu NPoLECCOB ABMXEHUS XMOKOCTU 1 rasa B
rMaopaBnnYecknx cucTemax;
- NPUMEHSITb OCHOBHbIE 3aKOHbI XMOKUX U ra3006pasHbIxX cpeq npu paboTe Ha
rOpHOPYAHOM MpPeanpUATUM:
- ONpefensaTb 3HepreTUYecKke NoTepy Npu ABUKEHUN pearnbHbIX XUOKOCTEN B
rMaopaBrnYecknx cucTemax.

YmeTb

OTanoHHbIN:

- UCMOSb30BaTb 3HAHUSI MO r’MAPOMEXaHUKe Npu pacyeTe rMapaBinyeckmnx
XapaKTepPUCTUK B FOPHOM MPOU3BOACTBE;

- BbISIBMISATb U @aHaNU3npoBaTh METOAbI MMAPaBIMYECKUX SKCNEPUMEHTOB,
MMEIOLLIMX MECTO B TEXHOMOMMYECKMX NpoLieccax Noa3eMHo pa3paboTku
NonesHbIX UCKoMaembiX;

- 0606LWaTh Nosny4YeHHble pesynbTaThl.

Moporosbiit:

- Brnageet Tele/lHOJ'IOFI/leIZ;
- OCHOBHbIMU NMOHATUAMU N 3aKOHaAMW TMAPOMEXaHUNKN;
- HaBblkKaM 1 MeTOoJaMUnN pac4yeTa OCHOBHbIX TMApPaBJINYECKNX XapPaKTEePUCTUK.
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Bnagetb

CTaHpapTHbIN:

- HaBblKaMM OLEHKM pearnbHOCTU NOfy4aeMbIX UM UCCrneayemblx
rmapoMexaHN4Yecknx napaMeTpoB B UX YNCIIOBOM BbIpaXXeHWUN;

- HaBblkamMun 06paboTKN 1 aHanNM3a 3KCNepPMMEHTAanNbHbLIX AaHHbIX MNPU OLEHKE
COCTOSIHUS OKpYXKatoLLien cpeabl B cdpepe aKcnnyataunm nog3emMHbiX 00 LEKTOB.

OTanoHHbIN:

- O6IJ.|,eHay‘-IHbIMI/I 6a3OBbIMI/I SHaHNAMU TMOPOMEeXaHNYECKNX 3aKOHOB MNpu
pelweHnn 3agay no paynoHarbHOMY OCBOEHUIO reopecCypCHOro noteHumnana
Hep;

- MeTogamMmun Teopumn I'IO,D,O6MF| n pa3MepHOCTeIZ B npoueccax ABMXXeHnA Xnagkoctu
M rasa n oCHoB MoaennpoBaHn4a rmapomMexaHn4eCcknx ABMEHUN.

3. CopgepxaHne AUCLUNINUHBI

3.1. Pazgensbl gucumnnuHbl U BUAbl 3aHATUNA

OuHas chopma

Home Bcero AyanTopHble
Mogaynb pasﬂeJ'Fl)a HaunmeHoBaHue pasgena 4ACOB 3aHATUSA CPC
JIK |M3(C3)|NP
1 1-1 BBGEI,GHI/IG. OCHOBHbvle dmsnyeckmne 6 ) ) 2| o9
CBOWNCTBA XXWAKOCTEN U ra3oB
2 2-1 MmppocTatuka 6 2 2 -1 2
2.2 Cuna [ABNeHMA Ha niockue 1 6 ° > oo
KPUBOMMHENHbIE NOBEPXHOCTU
3 3-1 MmopoguHamuka 20 2 8 - 110
3-2 MmppaBnuyeckne conpoTUBEHNSs 30 2 14 - 14
4 4-1 OcHoBbI TEOPUKM OUNbTPALNN 10 2 2 -1 6
4-2 Cnoco6bl onpegeneHus KoadduumneHTa 10 > > |6
dunbTpaumumn
5 5.1 MogenupoBaHue rugpaBnn4ecknx 10 > > |6
npoueccoB
5-2 OneMeHTbl TeopuUn pasmMepHOCTel 10 2 2 -1 6
Wtoro 108 (18| 36 |0 | 54
3aoyHas dopma
H B AyanTopHble
Mogaynb pagxeeﬁa HaunmeHoBaHue pasgena q:(?(;g 3aHATUSA CPC
NnK[n3(c3)\npP




BeeneHune. OCHOBHbIE (hmn3nyeckme CBOMUCTBa
Xugkocten u rasos. ['magpoctatuka. Cuna
JaBNeHUs Ha MI0CKNE N KPUBOJSTMHENHbIE
NMOBEPXHOCTH.

33 |1 2 - 130

M'mapoanHamuka. M'mgpasnunyeckue
conpoTueneHna. OCHoBbI Teopun dUNbTpaLUn.
Cnocobbl onpegenenuns koadpduumneHTa
dumnbTpaumn.

44 |2 2 |-|40

MO,EI,eJ'IVIpOBaHI/Ie rmapaBriM4yecKkmnx npoLeccos.

9 31 |1 2 - | 28
OnemMeHTbl TEOpUN pa3amMepHOCTEN.

NToro 108 | 4 6 0| 98

3.2. JleKUMOHHbIe 3aHATUA

OuHasa ¢popma

Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

1-1

BsepgeHue. Llenu n 3agaun kypca. Kpatkas ncropus passutums
rMOpOMeEXaHNKN N ee 3Ha4YeHUe B NoA3EMHbIX pa3paboTkax
MECTOPOXOEHUIN NONE3HbIX ckonaembiX. OCHOBHbIE CBOMCTBA
Xungrkocrten. XKnakocTtu 1 rasbl Kak crifowHble cpenbl. Cxxumaemble n
HecKMMaeMble XUAKOCTU. [1I0THOCTbL, TENNOBOE pacluMpeHne, BA3KOCTb.
3aKoH BA3KOro TpeHusi. PacteopeHue ra3oB u xugkoctun. Mogenb
naeanbHON XNUOKOCTMW.

OCHOBHbIE NOHATUA U YpaBHEHUS rmapocTaTtukn. Cunbl, AeNCTByOLWMNE B
XngkocTtu. 'mapocraTtnyeckoe gaBrneHne 1 ero CBOMCTBA.
OuddepeHumnanbHblie ypaBHEHUS paBHOBECUS XXUOKOCTU N NX
WHTErpupoBaHune ang abcomntTHOrO N OTHOCUTENBHOMO NOoKosi. OCHOBHOE
ypaBHeHMWe ruapoctaTuki. 3akoH MNackans.

2-2

Cunbl 0aBnNeHus XXUOKOCTU Ha NITOCKME U KPUBOTNMHENHbIE MOBEPXHOCTH.
MnaBaHne Ten B XnakocTn. 3akoH Apxmmeaa.




3-1

OCHOBHbIE NOHATUA 1 YypaBHEHUS rmapognHammkn. OCHOBHbIE 3adaun
rmgpoaMHaMmnki. MeToabl N3y4eHUs ABUKEHUS XKUOKOCTMU.
Mppasnuyeckne mogenu notoka. OCHOBHbIE MOHATUSA KMHEMATUKN
XNOKOCTWU: TPAEKTOPUM U NNHNN TOKa, TpyOKa Toka, arieMeHTapHas
CTpy#Ka, HopMansHoe cevyeHue, pacxon. [1oToK XnaKocTu, cpeaHss
ckopocTb. 'napasnuyeckuin paguyc. OCHOBHbIE TEOPEMBI N YpaBHEHNS
rmapoavHaMnkn. Y paBHEHNE HEPa3PbIBHOCTU HECKMMAEMOM XUAKOCTW.
YpaBHeHne bepHynnu ansa notoka BA3KOW XUAKoCcTu. 'eomeTpuyeckoe n
3HepreTnYeckoe TonKkoBaHNa ypaBHeHuss bepHynnu. KoadduuneHt
Kopuonuca. MNMpumepbl UCNONb30BaHUSA ypaBHEeHUA BepHynnu B TeXHUKE.
JlamunapHoe gsukeHune xungkoctu. OCHOBHOE ypaBHEHWE PaBHOMEPHOIO
OBWXKEHNS KnakocTn. TypOyneHTHOe ABMXKEHME XKNOKOCTH.
TypOyneHTHoe aBmKeHne n ero ocobeHHocTn. OcpegHEHHas CKOPOCTb.

3-2

Mmapaenu4yeckne conpoTuBneHns. Knaccuduvkaums rugpasnmyeckmnx
conpoTusneHnn. Buabl. MecTHble rugpaBnMyeckne conpoTUBEHUS U UX
Buabl. KoaddmumeHTbl MECTHBIX NOTEPb. OKBUBANEHTHas AfMHA
MECTHbIX COMPOTUBNEHWIA. B3anmMHoOe BNUSIHME MECTHbIX CONPOTUBIEHNIA.
ConpoTtuBneHne no annHe notoka. Obwas dopmyna ons onpeaeneHns
notepb Hanopa (dapcu-Bencbaxa). [NoTepn Hanopa npu TypOyneHTHOM
aswxeHun. Magkue un wepoxoBaTble noBepxHocTU. Popmynbl Japcu,
Wesn. Mpadmku Hukypanse, MypuHa. Popmynbl 4ns onpeaeneHns
KoadpduumeHTa noTepb Ha TpeHWe 1 06acTb X MPUMEHEHNS.
Mmapaenuyeckun pacyet Tpybonposogos. Obwue ceeaeHns n
knaccudumkauusa TpybonposogoB. MeToabl rmapaBnuyeckoro pacyeTa
HaMopHbIX TPYOONPOBOAOB: NPOCTLIX, CAOXHbIX. [MApaBnuyeckue
XapakTepucTukun TpybonpoBoaos. icTeueHne XXMAKOCTU 1 ra3oB Yepes
OTBEPCTUSA U Hacadku. VicTeueHne HeCXknMmaemom XUAKOCTU Yepes
OTBEPCTMSA U HAacadKy Npy NOCTOSHHOM M NEPEMEHHOM Hamnope.
KoadhdhrumeHTbl CKOPOCTH, CXXaTus U pacxodpbl. Tunbl HACaAoK N nX
NPUMEHEHME.

4-1

OcHoBbl Teopuun chunbTpaumun. Ckopoctb hunbTpaumnmn. OCHOBHON 3aKOH
namuHapHon counbTpauun (opmyna dapcu).

MeToabl onpeaenenuns koadpdpuuneHta douneTpaumm. PaBHomepHoe
ABWXeHue rpyHToBbIX Bog. ®opmyna Oionion. OCHOBHbIE
anddepeHumanbHble YpaBHEHUS YCTAaHOBUBLLETOCS ABMKEHUS
rPYHTOBOW BOAbI.

5-1

OneMeHTbl Nogobus rmapoanHaMmmnyecknx npoueccos. Kputepum
nopoous.

OcHoBHble NpUHUUNbI aHann3a pa3mepHOCTe|71. dunsnyeckoe
moaennpoBaHne rmapomMmexaHn4eckmnx rnpoueccos.




3aoyHas dopma

Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUN

BeeneHne. OcHOBHble cBoMCTBA XNAKOCTEN. OCHOBHbIE NMOHATUA U
ypaBHeHus rmapocTtatukn. Cunbl, AeNCTBYIOWUE B XKUAKOCTH.
'mopocTaTrnyeckoe aaereHne n ero ceonctea. AnddepeHumanbHble
ypaBHeHus paBHoBecUs xmakocTn. OCHOBHOE ypaBHEHUE MTMAPOCTaTUKN.
3akoH MNackans. Cunbl AaBneHUs XMAKOCTM Ha MIOCKME U
KpMBOMMHENHbIE NOBEPXHOCTU. [1naBaHne Ten B XNOKOCTU. 3aKoH
Apxumega.

OcCHOBHbIe NOHATUA U YpaBHeHUs rmapoanHaMmmkn. OCHOBHbIE 3a4a4n
rmgpoanHamuku. N'vapasnuyeckue anemMeHTbl noToka. OCHOBHbIE
TeopeMbl U YpaBHEHMS TMAPOANHAMMUKN. Y paBHEHNE HEPa3PbIBHOCTH
HeCKMMaeMOW XUAKOCTU. YpaBHeHne bepHynnu ons noToka BA3KOW
XngkocTtun. eomeTpuyeckoe n sHepreTMyeckoe TONKOBaHNUS YpaBHEHUS
BepHrynnu. KoapdpuumeHt Kopronuca. JlammHapHoe gBuxeHue
xngkoctn. OCHOBHOE ypaBHEHME PaBHOMEPHOIO ABUKEHUS XKUAKOCTH.
TypOyneHTHOE ABWXEHNE XUAKOCTU. TypOyneHTHOe OBMXEHNE U ero
ocobeHHocTU. M'mapasnuyeckne conpotTmeneHns. Buapl. MecTHble
rmgpasnmMyeckme conpoTmUBreHns n ux suasl. ConpoTuBneHue no anuHe
notoka. ObLwasa popmyna ansa onpegenenns notepb Hanopa (dapcu-
Bewcbaxa). NoTtepu Hanopa npu TypOyneHTHOM ABWXeHuU. [nagkne u
LepoXxoBaThble MOBEPXHOCTU. [MapaBnnyecknii pacyet TpyoonpoBOAOB.
O6Lwme ceBegenna n knaccmdgukaumnsa Tpybonposogos. Metoabl
rMapaBnMyecKkoro pacyeTa HanopHbIX TPy6ONpoBOAOB: NPOCThLIX,
CMNOXHbIX. VIcTeYeHne XUOKOCTU Yepes OTBEPCTUS U Hacagku. Tunbl
HacagoK 1 UX NPUMeEHeHME.

OcHoBbl Teopuun cunbTpauumn. Ckopoctb hunbTpaumnmn. OCHOBHON 3aKOH
namuHapHon dunbtpauun (dopmyna dapcu). MeToabl onpeneneHus
KoadbpmumneHTa omneTpaumm. PaBHoMepHOe OBUXEHWE rPYHTOBbLIX BOS,.
®opmyna Oionton. OcHoBHbIE AnddepeHUmanbHble YpaBHEHUS
YCTaHOBUBLLETOCH ABWKEHUSI TPYHTOBOWM BOAbI. ONeMeHTbI Nogoous
rmgpoanHaMmmyeckmnx npoueccos. Kputepum nogobus.

3.3. MpakTnyeckne (ceMnHapckue) 3aHATUSA

OuHas copma

Homep o
Moaynb CopepxxaHme npakTn4eCcKUx(CEMUHAPCKNX) 3aHATUIA
pasgena
OcHoBHbIe cBOWCTBa XuakocTen. PelleHne 3agay Ha TemnepaTypHoe
1 1-1 paclwmpeHne n 06bEMHOE cXXaTune, NNOTHOCTb, MOBEPXHOCTHOE

HaTAXeHne.




rmapocTaTMyeckoe AaBreHne B TOUKE NMOKOSILLENCS KMUOKOCTU.
2-1 MocTpoeHue antop AaBnNeHUs.

PewweHune 3agay Ha onpeaeneHne cuibl rMgpocTtaTn4eckoro aaBneHna Ha
Nnrnockune n KpVIBOﬂMHeIZHbIe NOBEPXHOCTW.

PelueHune 3agay Ha ypaBHeHWe BepHynnu n ypaBHeHNEe HeEPa3pbIBHOCTU
notoka. lNocTpoeHne Nbe3OMETPUYECKON U HAMOPHON NTUHNIA.
OnpepgeneHne pexuma asumxkeHus xunakoctn. Onpegenenne pacxoja u
CKOPOCTM TEYEHUS XKNOKOCTH.

3-1

OnpepeneHve NoTepb Hanopa Mo AnNHE Npu NamuHapHOM U
TypOyrneHTHOM pexnmax ABWKeHus xuakocTn. OnpeaeneHve
koadppuLMEHTA MECTHbIX NoTepb. OnpeaeneHne cyMmapHbiX noTepb
Hanopa. M'MapaBnuMyeckuii pacyeT KOPOTKUX U ANUHHBLIX TPYOONpOBOAOB.
OnpepeneHne CKOPOCTM U pacxoaa UCTEYEHUS KUOKOCTU Yepes
OTBEPCTUSI U HAcaaKW.

4-1 OnpegeneHne koadurumeHTa hmnbTpaumm n ckopocTu unbTpaLmu.

4-2 Mpumepsbl peleHns HanopHoM unbTpaumn.

PeweHune 3agay o nogobun TedyeHnn, 3agad, cBsA3aHHbIX C
5-1 obe3pasmeprBaHNEM ypPaBHEHWUW ABWKEHUS, BbIYUCTIEHNEM
pa3MepHOCTEN BENUNYNH.

5-2 PelwleHne 3agay no onpegeneHunto rmapoanHamMnyeckon yCToMYnBoCTH.

3ao4Hasa popma

Homep

MOD,YJ'I 5 pasgena

CopepxaHue npakTnyeckmx(CeMMHapCKMX) 3aHATUI

PeleHune 3agay Ha TemnepaTypHoe paclimMpeHne n o6beMHoe cxaTtue,
NNOTHOCTb, MOBEPXHOCTHOE HaTsbkeHue. PelleHre 3agay Ha

1 1 onpegeneHvne ruapocraTnyeckoro gaesneHus. NoctpoeHue anwop
JaeneHud. PelueHne 3agad Ha onpedeneHue cunbl rmapocTaTtmyeckoro
AaBreHusa Ha NNockne U KPUBOSTMHENHbIE MOBEPXHOCTH.




PeweHne 3apay Ha ypaBHeHue BepHynnu n ypaBHeHWe HepaspbIBHOCTU
notoka. lNocTtpoeHne NbE30METPUYECKON N HANOPHOWN NIMHUA.
OnpepgeneHve pexuma gswxkeHus xxugkoctu. OnpegeneHne pacxoja u
CKOPOCTU TedeHus xugkoctu. OnpegeneHne noTepb Hanopa no AnvHe
npy NaMMHapPHOM U TYpOYNEHTHOM pexXnMMax ABUKEHUS XKUOKOCTH.
MmapaBnuyecknin pacyeT KOpoTKnx TpybonpoBogoB. M'apasnmyeckmi
pacyeT AnuHHbIX Tpybonposoaos. OnpegeneHne BpeMeHU ONOPOXKHEHNS
pesepByapa ¢ xXugkoctbto. OnpegeneHne BpeMeHU BblpaBHUBAHMWS

YPOBHEW B COOBLLAIOLLNXCH COCYAaXx.

Mpymepsbl peLueHns HanopHoW uneTpaLmu.

3.4. NabopaTopHbIe 3aHATUA

3.5. OpraHusaums camoCcTosATeNbHOW paboThbl

OuHas cpopma

Buabl
Homep CopepxaHue matepuarna BbIHOCMMOTO Ha A .
Mogaynb CaMOCTOSATENbHOM
pasgena CaMOCTOSTENBHOE U3y4eHue
paboTbl
BbinonHeHue
1 1-1 PacTtBopeHue rasoB B xumakocTsax. ConpoTuBreHne AOMaLLHUX
PaCTSKEHWIO XKUOKOCTEN. KOHTPOMbHbIX
paboT
2 2.1 Cratuka Tekyden cpeabl. YpaBHeHus dunepa CoctaBneHue
paBHOBeCUS cpeapl. KOHCMNeKTa
5 2.2 3akoH Apxumepna. PaBHoBecue paBHOMEPHO CocraBneHue
BpaLLalLLEenca HEC)KUMAEMOW KULOKOCTMU. KOHCMeKTa
CocraBneHue
3 3-1 CnocoObl onncaHnsa ABMXEHUS XUOKOCTW.
KOHCMNeKTa
Kputnueckoe uncno PeinHonbaca. OnpegeneHne
3 3-2 P N A Pen PeweHwne 3apay
KPUTNYECKON CKOPOCTW.
MokazaTtenu ounbTpaunn. Tunbl ABMXEHUS
4 4-1 noa3eMHbIX BoAd. YpaBHeHNE HeEPa3pbIBHOCTH CoctaeneHue
pUnbTPaUNOHHOro notoka. JudpdepeHumnansHoe KOHCIMeKTa
ypaBHEHME HecTauMoHapHOW ounbTpauun.
4 4-2 CtauunoHapHble 3agayvn unbTpauun. PeweHwne 3apay
Kputepum nogobusi npu Te4eHnn BA3KON
N CocraeneHue
5 5-1 HEeCXXMMaeMOW XUOKOCTU. YpaBHEHME OBWKEHMUS B
KOHCMNeKTa

KputepuanbHon hopme.
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AHanorosoe MoaenMpoBaHue rmapoanHaMnYecknx CocTaBrneHue
npoLieccoB. ABTOMO/ENbHOCTb. KOHCMekTa

3aoyHas dopma

Buabl
Howmep CopepxaHme matepumana BbIHOCMMOTO Ha A o
Mogaynb CaMOCTOATENTbHOW
pasgena CaMoCTOATENbHOE U3y4eHue
paboThbl
CamocTosTensHoe
nsyyeHue
Llenn n 3agaum kypca. KpaTtkasa nctopms TeopeTU4eckoro
pasBUTUS TMOPOMEXAHUKM U ee 3HaYEHNE B Martepuana
NoA3eMHbIX pa3pabdoTkax MECTOPOX-AEHUN ONCUUNINHBI C
nonesHbIX uckonaembixX. 2KNAKOCTU U rasbl Kak ncnonb3oBaHWeM
cnnoLHble cpeapbl. Cxumaemsle n MeToaNYECKUX
1 1 HeCcXXumaemble XUakocTu. PactBopeHune rasos 1 | pa3paboTok,
»xugkoctn. Moaenbs ngeanbHOW XUAKOCTH. cneumanbHoOn
ConpoTnBneHne pacTXXeHNO XNOKOCTEMN. y4ebHOM 1 Hay4yHOoM
Cratuka Tekyden cpeabl. YpaBHeHus dunepa nutepaTypsbl.
paBHOBecUs cpeapbl. 3akoH Apxmmeaa. BbinonHeHne
PaBHoBecve paBHOMEPHO BpaLlaloLLencs OOMaLLHUX
HeCXKMMaeMon XNOKOCTU. KOHTPOIbHbIX paboT
CocraBneHue
KoHCMekTa
CnocoObl onMcaH1sa OBMXEHUS XUOKOCTU. CocraBneHue
2 2 Kputnueckoe uncno PenHonbaca. OnpegeneHne | koHcnekta PeweHune
KPUTUYECKON CKOPOCTMU. 3agad
CocrtaBneHue
KOHCMNeKTa
CamocTosiTensHoe
MokazaTenu punbTpaumn. Tunbl oBUXKEHNS M3VUEHUE
noa3emMHbIX BoA. YpaBHeHE Hepa3pbiBHOCTH y
TeopeTn4ecKoro
h1nNbTpPaLMOHHOIO NOTOKA.
Martepuana
OuddepeHunansHoe ypaBHeHWE
3 3 o ONCLUMNITNHBI C
HecTaumoHapHou punsTpauumn. OCHOBHbIE
N ncnonb3oBaHWeM
NpUHLUMNBI aHanmsa pasmepHocTen. dusnyeckoe
MeToaNYECKUX
MoAenmpoBaHue rmapoMexaHuyecKkmnx
pa3paboTok,
npoueccoB. ABTOMOAENbHOCTb. o
cneunansHon
y4ebHOM 1 Hay4yHOM
nutepaTypsbl.
4. UuTepakTuBHbIe hopMbl 0O6pa3oBaTeNnbHbIX TEXHOMNOIMM
Howmep | Bug y4ebHbix KonuyecTtso
Mogaynb b O6pas3oBaTeribHble TEXHONOMMN
pasgena 3aHATUN Yacos
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neKkuus;
npakTu4eckue
3aHATUA

— y4yebHble ANCKYCCUN Ha YPOBHE
«npenoagaBaTtenb-obyyatoLwmmnca» un
«0byyvaLNNCca-obydaoLLMACA»; NEKLUN C
MCrnonb30BaHNEM npe3eHTaunin; paborta ¢
3NEKTPOHHbIMN 0bpa3oBaTeNbHbIMU
pecypcaMu U MHOPMALIMOHHBIMM
TEXHONOMMSAMMN; pas3bop KOHKPETHbIX
cutyauun (CUTyaumoHHbIe 3a0a4un);
KOHCYynbTaLumu.

2-1; 2-

nekums;
npakTu4eckue
3aHATUA

— y4yebHble AUCKYCCUKN Ha YPOBHE
«npenogasaTenb-00yyaoLwmmnca» u
«0byyvaLNNCcA-o0bydaoLWLMACa»; NEKLUN C
ncnonb3oBaHMeM npeseHTaumn; paborta c
9MNeKTPOHHbIMKN 0Bpa3oBaTenbHbIMU
pecypcamu N MHPOPMAaLMOHHBIMU
TEXHONOrMaAMu; pa3bop KOHKPETHbIX
cuUTyauun (cuTyaunoHHbIe 3a4a4n);
KOHCynbTauuu.

3-1; 3-

nekums;
npakTu4eckue
3aHATUA

— y4yeBHble AUCKYCCUM Ha YyPOBHE
«npenopasaTenb-o0byyaroLwminca» 1
«0byyvaLnnca-obydaroLWLMnCsay; Nekuun ¢
ncnonb3oBaHMeM npeseHTaumn; paborta c
3MEeKTPOHHbIMK 06pa3oBaTenbHbIMU
pecypcamu 1 MHPOPMaLMOHHBIMK
TeXHOMNornsAMu; pasbop KOHKPETHbIX
cuTyaumn (CuTyaunoHHbIe 3a4a4un);
KOHCynbTauuun.

4-1; 4-

nekuus;
npakTuyeckune
3aHATMA

— y4yebBHble ANCKYCCUN Ha YPOBHEe
«npenogaBsaTenb-obyyarowuncay n
«obyyaroLmnca-obydaoLWnnCsay; Nekummn ¢
ncnonb3oBaHWeM npeseHTaunn; pabora c
3NEKTPOHHbIMK 0BpasoBaTenbHbIMN
pecypcaMmu U MHPOPMALIMOHHBIMM
TEXHONOMMAMMU; pas3bop KOHKPETHbIX
cuUTyauumn (cuTyaumoHHble 3agaun);
KOHCynbTaLmu.

nekuus;
npakTnyeckune
3aHATMA

— y4yebBHble ANCKYCCUN Ha YPOBHE
«npenogaBaTenb-obyyaoLwuncay n
«obyvaroLmnca-odydaoLWnnCcay; nekumumn ¢
ncnonb3oBaHWeEM Npe3eHTauuin; pabota ¢
3MNEKTPOHHLIMM 0b6pa3oBaTeNbHbLIMA
pecypcamu 1 MHDOPMaLMOHHbBIMU
TEXHONOrMAMU; pa3bop KOHKPETHbIX
cuTyauumn (CUTyaumoHHbIE 3agaun);
KOHCYNnbTaLuu.

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTPOons n
NPOMEeXYTOYHOM aTTecTaumMm oby4yaloWwmxca no gucumnninHe (moaynio)

DoHA OLIEHOYHbIX CPeacTB

6. YueGHO-MeTOANYECKOE M MH(POPMALMOHHOE obecnevyeHne AUCLUUNITUHDI
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http://work.zabgu.ru/fos/15/15.4/21.05.04. %D0%911.%D0%91.25 %D0%A4%D0%9E%D0%A1 (%D0%93%D0%9F-17 %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

6.1. OcHoBHasa nuTepaTypa
6.1.1. MNeyvyaTHbIe U3gaHnA

1. KyaouHoB, AHaTonum AnekcaHOpoBuY. TexHudeckas rugpomexaHuka : ydeb. nocobue /
KyamHoB AHatonui AnekcaHgposud. - Mocksa : MawuHocTpoenue, 2008. - 368 c. : un. - ISBN
978-5-217-03396-6 : 590-15.

2. KyamHos, Bacunuim Anekcangposud. mgpasnuka : y4ye®. nocobue / KyamHoB Bacunun
Anekcangposuy, Kaptawos 3agyapa Muxannosuu. - 3-e n3a., ctep. - Mockea : Bbiclwas wkona,
2006. - 199 c. : un. - ISBN 5-06-005341-5 : 317-00.

3. Tngpasnuka, rmapoMalluHbl U rTMgpoNpyBOabl B NpUMepax peLleHnst 3agad : yueb. nocobue /
ApTtembeBa TaTbsHa BaneHTtuHoBHa [ ap.]; nog pea. C.I1. 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
eHHagbeBnY. - Yuta : YntlY, 2006. - 119 c. - 62-00.

5. lTopsaumx, H.B. MmaporasognHamuka : y4eb. nocobue / H. B. MNopsunx, C. ®. MMpOLLHUKOB. -
Yuta : 3a6lY, 2014. - 189 c. : un. - ISBN 978-5-9293-0971-7 : 135-00.

6.1.2. U3paHua us 3B6C

6.2. [lononHnUTenbHasa nutepartypa
6.2.1. NeyvyaTHble U3gaHus

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

1. MNactoes, W.J1. TmgpomexaHuka: MeToamyeckme ykasaHus AN CTYOEHTOB 3a04HOro
obyuenusa / W. J1. Mactoes, H. N. bepnuse, M. I. PaxyTHB; NactoeB W.J1.; Bepnuses H.U.;
PaxytHB M.l - Moscow : lopHas kHura, 2006. - . - TngpomexaHuka: MeTtogmyeckue ykasaHus
AN CTyOeHTOB 3a04HOro obydveHusa [OnekTpoHHbin pecypc] / MNactoes W.J1., Bepnnses H.U.,
PaxytnH M.I. - 4-e u3g., ctep. - M: M3patensctBo MOCKOBCKOro rocyjapCTBEHHOrO rOpHOro
yHuBepcuTteTa, 2006. - ISBN 5-7418-0161-7.

2. lNepepaboTka ropHbIX NOpond C MCMNONb30BaHMEM CpPeAcTB rmgpomexaHmsaumm / N. M.
AntaHed [u ap.]; Antaney U.M.; Tyxenb A.3.; lleeaHoB H..; Oatnoe B.M. - Moscow : [opHas
kHura, 2008. - . - NepepaboTka ropHbIX NOPO C NCMOMNb30BaHNEM CPEACTB rMapoMexaHusaumnm
[OnekTpoHHbIN pecypc] : YuebHoe nocobue / AntaHey WM., Tyxenb A.3., JleaHoB H.U.,
Oatnos B.M. - M: N3gatenbctBo MOCKOBCKOro rocyaapCTBEHHOIO rOPHOro YHMBEPCUTETA,
2008. - ISBN 978-5-7418-0526-8.

6.3. ba3bl gaHHbIX, MHPOPMaLUOHHO-CMPABOYHbIE U MOUCKOBbLIE CUCTEMbI
Hay4yHas 6mbnuoTteka 3abawkanbckoro [ocynapcTBEeHHOro YHuBepcuteTa,

http://library.zabgu.ru/.
HayuHas anektpoHHas bubnuoteka eLibrary http://elibrary.ru/.

7. NMepeyeHb NporpaMmMHOro o6ecneyeHus
MporpammHoe obecneveHne obuwiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".
MporpammHoe obecnedeHre cneunanbHOro HasHavYeHNUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHne AUCLMUNIINHBI
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672000, r. Yuta, yn. KactpuHckas 1, aya. 09-516. Jlabopatopusi B3pbIBHbIX paboT. YuebHas
ayauTopusa ona npoBedeHUs 3aHATUM NEKUMOHHOro Tuna, 3aHATM CeMMHapCKOoro Tuna,
rPynnoBbIX W MHOVBMAYANbHbIX KOHCYMbTAUWUA, TEKYLLEero KOHTPOMS U NMPOMEXYTOYHOW
atTectaumn. Komnnekt cneumanbHon y4debHom Mmebenu. [locka ayauTopHasi MernoBasi.
MynsTumeaninHoe obopyaoBaHMe: NPOEKTOp, CTauMOHAPHbIN 3KpaH, MEPEHOCHOW HOYTOYK.
CrteHabl: «OnpeaeneHue ckopocTn aeToHaumm BB»; «OnpegeneHne pabotocnoco6HocTn BBy;
«OnpegeneHne 6GpusaHtHocTn BBy»; «YcTponictBa pgeTtoHaTopoB». MakeThl: «Cpeactea
WHNLMMPOBaHUSA»; « B3pbIBHbIE MALLMHKM 1 BypoBblE KOPOHKM». B3pbIBHAsA anekTpoMMnynbcHas
ctaHuua. foctyn k cetn UHTepHeT 1 obecneyeHne JOCTyna B SMEKTPOHHY MHOPMaLNOHHO-
obpasoBaTenbHylo cpeay opraHusauum.

672000, r. Yuta, yn. KactpuHckaa 1, ayg. 09-518. YuebHas ayguTopus ons npoBedeHus
3aHATMI JEKUMOHHOIO TWMa, 3aHATUA CEeMUHAPCKOro Tuna, rpynnoBbIX U WUHOUBMAYANbHbIX
KOHCYNbTauumn, TEKyLLero KOHTPONA M NPOMEXyTOYHOW atTtectaumu. KoMnnekT cneumanbHown
yyebHon mebenu. [locka ayamtopHas menosas. MynstumegunHoe obopyaoBaHue: nNpoekTop,
CTaLMOHapHbIN 3KpaH, nepeHocHon HoyTOyk. [locTtyn k ceTn UHTepHeT u obecneveHne goctyna
B 3JIEKTPOHHYIO MH(POPMaLMOHHO-06pa3oBaTenbHy0 cpeay oOpraHnsaLmu.

672000, r. Yuta, yn. KactpuHckaa 1, ayn. 09-521. YuebGHas ayguTopusi ans npoBedeHus
KypcoBOro ¥  OUNMOMHOrO MPOEKTUPOBAHUS, CaMocTosaTernbHOM paboTbl.  KomnnekT
cneumanbHon y4ebHon mebenu. MNMnotrep Canon imagePROGRAF iPF605; CkaHep Colortrac
Smartlf SC25; konuposanbHbeii annapat KYOCERA TASKalfa 180. Komnnekt Core i5-4670 u
MOHUTOP Samsung S24C35. MoHobrok 23,8 Acer Z3-710 FND. Joctyn Kk ceTn VIHTEpHET K
obecnevyeHne JocTyna B OMEKTPOHHYK  MHMOPMaUMOHHO-O6pasoBaTenbHyld  cpeay
opraHusaLmu.

9. MeToauueckue peKkoMeHAALMN NO OpraHU3auUmn U3yYeHUs AUCLUNIIUHDI

YcnelwHoe n3ydeHne kypca TpebyeT OT CTyQeHTOB MOCELLEHUs NeKUnUA, akTMBHON paboTbl Ha
NpaKkTUYEeCKNX 3aHATUAX, BbINOSIHEHNE BCeX y4ebHbIX 3agaHuin npenogaBartersi, 03HaKOMITeHUS
C OCHOBHOW W [OMNOSHUTENbHOW NUTEpaTypol, a TakkKe C SfIEKTPOHHbIMU U WHTEpPHEeT-
NCTOYHMKaMK. [Mpu BO3HMKHOBEHUWN TPYOHOCTEN B XO4€E NOArOTOBKM K MPAKTUYECKUM 3aHATUSIM,
K KOHTPOJIbHbIM paboTaM U MTOroBOMY KOHTPOSHO, CTYAEHTbl MOTYyT NOMYYNTb KOHCYNbTaUMIO Y
npenoaasarensi.

PaspaboTumk/rpynna paspaboTtunkos: Macnosa Anna BnagnmuposHa, AOLEHT

PaccmoTpeHa Ha 3acefaHuum Kadeapbl
(npotokon ot 31.08.2018 r. Ne 1)
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