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Mporpamma avcumnnuHel "Tnapaenuka"; 20.03.02 MNpupoaoobycTpoincTBO 1 BOAOMNONb30BAHNE; 3aMECTUTENb AMPEKTOPA MO Hay4HOW
neatenbHocTn CaBoctuHa J1..

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3aMecTuTenb AUPEKTOPa Mo Hay4yHOW OeATeNbHOCTM
CasoctuHa J1.W. Oupektopat NHcTutyta donamkm MHCTUTYT domanmku , Liudmila.Savostina@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb - nony4yeHune ctyaeHTaMy 3HaHUIM O 3aKOHAxX PaBHOBECUS U ABUXEHNS XNOKOCTEN U 0
crnocobax NPUMEHEHWS 3TMX 3aKOHOB NPW PELeHUN NPaKkTUYecKnx 3aaad B obnactu
npuponoobycTpoiicTea 1 BOAOMO/Ib30BAHNS.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 51.6.21 OucumnaunHbel (Mogynn)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 20.03.02 MNprponoobyCcTpoiicTBO 1 BOAOMOb30BAHME N OTHOCUTCS K
6a3oBoli (obwenpodoeccmnoHanbHoit) yactn. OcamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnuHa "Mmapasnmka" oTHOCUTCS K 6a30B0I YacTy NPOECCOHANBHOIO LMKna.
OucumnnmHamm, obecrneymsatowmnmMm yenewHoe n3yveHne aucumnnuHbl "fmapasnmka”, SBnsoTCs:
moporeonorusi u ocHoBbl reonorun; Meteoponorus; 9konorus; Matematvka (andodepeHunanbHoe
N MHTErpanbHOEe UCYUCNEHNE, TEOPUSt BEPOSITHOCTEN, MaTeMa-Tuyeckasi ctatnctuka); dnsuka;
Xumuns; IHghopMaLUMOHHbIE TEXHONOTUN.

OncumnnmHbl, Ons KOTOpbIX AaHHAas OAMCUMMNNHA SBNSETCS npealwecTByowein: Boooxo3sincTBeHHble
CUCTEeMbl 1 BOOOMONb30BaHNe, dkonornyeckas 6e30nacHoCTb, OKONOrMYECKNA MOHUTOPUHT U
HopMUpoBaHue, dkonornyeckas 6e3onacHoOCTb, DKonornyeckas oueHka tepputopun, OxpaHa
BOAHbIX PECYPCOB.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN

MK-1 CMOCOBHOCTb MPUHMMATL MPOGECCHMOHANBHbBIE PELIEHUS NPU

(npodpeccunoHanbHble CTPOUTENbCTBE M 3KCMNnyaTaunm 06 beKTOB

KOMMeTeHuunn) npuponoobycTtpoiicTea 1 Bogononb3osaHus (MK-1);

AK-10 CNocobHOCTb NPOBOAMTL N3bICKAHUS MO OLIEHKE COCTOSHUS
NPUPOLOHBIX 1N MPUPOOHO-TEXHOrEHHbBIX 0O bEKTOB

(NMpodpeccroHanbHble g poA PUPOAHO-TEXHOTEHHbIX 0bbekToB Ans

KOMMETEHLN) 060CHOBaHMS NPUHMMaEMbIX PELIEHUA NPy NPOEKTNPOBAHIM
06bekToB NpupoaoobycTporicTea U Bogononb3oeaHus (MK-10);
CNOCOBHOCTb MCNONb30BaTb OCHOBHbIE 3aKOHbI

MK-16 €CTECTBEHHOHAYYHbIX OAUCUMMNINH, METOObl MaTEMATUYECKOro

(npodpeccunoHanbHble aHanusa v MooennpoBaHns, TEOPETUYECKOro u

KOMMeTeHuunn) SKCMepMMEHTaNbHOro NCCNefoBaHns Npu peLeHnin
npodpeccuoHanbHbix 3agad (MK-16).

AK-4 CnocobHOCTb ONeprpoBaTbh TEXHUYECKMMU CpeacTBaMm npu
NPOn3BOACTB T MO npw TPOWCTBY U

(MPOCPECCHOHANBHBIE pon3BoacTee paboT No NPUPoaoobyCTPONCTBY

KOMMETEHLIN) BOOOMNONb30BAHNIO, MPY U3MEPEHMM OCHOBHbIX MapameTpoB
NPUPOLHbIX N TexHonornyeckmx npoueccos ([K-4);

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbI€ 3aKOHOMEPHOCTV PABHOBECUS U ABUXEHUS XNOKOCTEN;
OCHOBHbIE MapameTpbl 1 cnocobbl pacyeTa NOTOKOB B TPybonpoBoaax;
OCHOBbI (OUIbTPALMOHHbBIX PACHETOB;
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cnocobbl rmapaBnMYecKoro pacyeta HanopHbIx TPYOONPOBOLOB MPU YCTAHOBMBLIEMCS 1
HEeyCTaHOBVBLIEMCS OBVXEHUN.

2. DONTXEH yMeTb:
NPUMEHATb YypaBHeHWe bepHynnn aons notoka peanbHOM XUAKOCTY;
BbINONHSATL r’MApPaBANYecKne pacyeTbl TpybonpoBoaOB, MPOBOANTL COUNIbTPALMOHHBIE PACHETD;

NCNoNb30BaTh 3HAHUS METOAMKN pacyeTa TpybonpoBOOOB, UCTEYEHWIA YEPE3 OTBEPCTUS 1 HacadKu,
NPOMYCKHOW CNOCOOHOCTM rMAPOTEXHNYECKMX COOPYXEHUIA, OTHOCAWMXCS K 0bnactu
npnpoaoobycTpoicTBa 1 BOAOMNONb30BaAHUS;

3. OONXeH BnageThb:
HaBblKaMW BbIMOMHEHUS MHXEHEPHbIX r’MApaBnnyeckux pacyeTos.

CMOCOBHOCTb 1 FTOTOBHOCTb MCMOMb30BaTb MHAPOPMALIMOHHbBIE TEXHONOTK, B TOM YNCHE
COBPEMEHHble CpeCcTBa KOMMbIOTEPHOI rpadpunki B CBOE NpeaMeTHOR obnactu, cnocobHoCTb
NPOBOAMTb PACYETbl MO TUNOBLIM METOAUKAM, MPUMEHSATb METOAbl MATEMATUYECKOro aHannaa u
MOLENNPOBAHUSA, TEOPETUYECKOrO U 3KCNEPUMEHTaNIbHOro UCCNenoBaHNSA

4. CTpyKTypa U cogepxaHvue AUCLMUNUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AMCUUNANHBI 3K3aMeH B 4 ceMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUUNIUHbI/MOAYNS

Bupabl 1 yacbl
Paagen ayauTopHOM paborThbl,
Henens WX TPy A0EMKOCTb Tekywume copmbl
NI Bcuannaael - (CeMeCTRCoyecTpa (8 vacax) KoHTpons
Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl
1 [Tema 1. OcHosbl 4 1.2 3 3 0 TecTupoBaHve
‘(rmppaBnuku
JomMallHee
5 Tema 2. OcHOBHbIE 4 5.4 4 3 0 3agaHue
‘[3aKOHbI rMapocTaTUKK TecTnpoBaHue
Tema 3. Buapbl TecTnpoBaHue
OBN>XEHUA, OCHOBHbIE _ JomMallHee
s rngpasnnyeckmne 4 4-6 4 2 0 3agaHune
napameTpbl NOTOKa
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Bugbl n yachbl
ayauTopHOM paborThbl,
n Paspen ; c Henens UX Tpy[o0EeMKOCTb Tekywme doopmbl
"Kn"(")'ﬂ;;}r;”b' emeCTpcemecrpa (B yacax) KOHTpoOns
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
KOHTPONbHas
paboTta
Tema 4. OcHoBbl 4 6-7 5 3 0 nomailHee
‘IrmapoanHamMmnkm 3anaHve
TecTnpoBaHue
Tema 5. YpaBHeHue
BepHynnun ona notoka QSE:FL:JMH: ©
.|peanbHO XNOKOCTH. 4 7-8 3 3 0 TECTIDOBAHME
OnpegneneHve notepb P
Hanopa
JomMallHee
Tema 6. Pexumsi 4 9-10 4 3 0 3anaHue
"|BBUXEHNS XNOKOCTU TecTnpoBaHue
Tema 7. VicteyeHwne JomaliHee
4yepes OTBEPCTUS, i 3ajaHve
‘|Hacagku, KopoTkme 4 1-12 4 6 0 TecTmpoBaHue
TpybonpoBoabl
Tema 8. noMallHee
M'mopaennyeckne 3anaHve
8. pacyeTbl HaNOPHbIX 4 13-14 4 6 0 TecTupoBaHue
TpybonpoBoLoB
KOHTPONbHas
Tema 9. paboTta
HeycTtaHoBuBlLeecs JomaliHee
9. OBUXEHME B HAMOPHbIX 4 15-16 4 3 . 3ajaHve
TpybonpoBoaax TeCcTMpoBaHne
Tema . NTorosas 4 0 0 0 9K3ameH
" |doopma KOHTpONnSA
Wtoro 32 32 0

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. OcHOBbI rUapaBnIuKmn
NeKuMnoHHoe 3aHsiTne (3 yaca(os)):

MpeomeTt rngpasnukn. OCHOBHbIE NOHATUSA. Cunbl, AEACTBYIOWME B MOKOSAWENACS U OBUXYLEACS
xupgkocTtu. MoHatne 06 "upeanbHom xXuaokocTtn". dnsnyeckme CBOMCTBA XUOKOCTH.

npakTudeckoe 3aHsitne (3 yaca(os)):

[MnoTHocTb XunakocTen. CXXnUMaemMoCTb 1 TeMNepaTypHOe paclumpeHne Xunakocten. Baskoctb
XWOKOCTEN.

Tema 2. OCHOBHble 3aKOHbI TMAPOCTATUKMN

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MmopocTatuka. dunddepeHumanbHoe ypaBHEHNE PAaBHOBECUS XNOKOCTU (ypaBHeEHE Dinepa).
OcHOBHOE ypaBHeHMe rugpoctatukn. dopmyna onpeneneHns nasneHus B todke. AGCONOTHOE,
N30bITOYHOE U BakyyMMeTpuyeckoe aasneHune. Mmapoctatnyeckmii napagokc. Cuna naBneHms
XWIOKOCTW Ha NPOUN3BOSIbHO OPUEHTUPOBAHHYIO NOBEPXHOCTb. Crnna gaBneHns Ha LMNUHAPUYECKNE
noBepxHocTu. LieHTp naeneHus.
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npakTudeckoe 3aHsitne (3 yaca(os)):

CDopmyna onpeneneHnda nasneHnsd B TO4Ke. A6CO)'HOTHOG, N36bITOYHOE 1 BakKyyMMeTpU4eckoe
naBneHune. rI/I,D,pOCTaTVI‘-IeCKI/IVI napanokc. Cwuna paBneHns XnakocTn Ha NPon3BOJIbHO
OPUNEHTUNPOBAHHYIO NOBEPXHOCTD. Cwuna paBneHuns Ha LnnnHopunyeckme noBepxHOCTH. LleHTp
OaBneHuns.

Tema 3. Bugbl nBUXEHUs1, OCHOBHbIE FrMapaBAnyeckue napameTpbl NOoTokKa
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Cnocobbl onucaHns xuakocTtu. Knaccudrkaumsa Bnaos ABUXEHNS XUIOKOCTM. HeycTaHoBMBLIEECS
N yCTAHOBUBLLEECS OBUXEHME XMOKOCTW. JInHms Toka. Tpybka Toka 1 aneMeHTapHas cTpyrika.
[MoHATME 0 BUXPEBOM 1 6E3BMXPEBOM (NMOTEHUMANBbHOM) OBUXEeHUN. [oToK XunakocTn. Xusoe
ceyeHmne. CpenHsis ckopocTb. Pacxon. Mvaopaenuyeckuii pagnyc. YpaBHEHUE HEPa3PbIBHOCTU MpK
YCTaHOBVBLLEMCS OBVXEHWN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Ontopbl AasneHus. 'pagpoaHanMTmyecknini cnocob onpeneneHns AaBneHns, CUnbl 4aBNEHNS,
LeHTpa OaBneHus.

Tema 4. OcHOBbI rMAPOAVHAMUKM
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OcCHOBHble NOHATUS rngpoanHamukun. JuddepeHumanbHble ypaBHEHNS OBUXEHUS HEBA3KOW
XWIOKOCTW (ypaBHeHUs dinepa). NHTerpan bepHynnu ong ycTaHOBMBLWIErOCS ABUXEHUS HEBA3KOW
XunOKocTu. YpasHeHne bepHynnu ons aneMeHTapHom CTPYMKU HEBA3KOM U HECXKMMAEMOM
XWIOKOCTWN.

npaKkTundeckoe 3aHsitne (3 yaca(os)):

MNpumMeHeHne ypaBHeHUs BepHynnu onsa pacyeta KOpoTkmx TpyboNpoBOAOB, COCTOSWMX U3
HECKONbKMX Y4aCTKOB pa3HOro anamerpa

Tema 5. YpaBHeHue BepHynnu onsi notoka peanbHom Xugkoctu. OnpeneneHue norepb
Hanopa

neKuMnoHHoe 3aHsiThe (3 yaca(os)):

YDaBHeHI/Ie EepHynnM Ons rnoToka peaanon XKNOKOCTU K ero nHtepnpetaunn. rVI,EI.paBJ'IVI‘-leCKVIM "
I'IbGBOMGTpI/I‘-IeCKI/IVI YKNOHbI. |_|OTepI/I Hanopa v popmynbl AN Ux onpeneneHns. OcHoBHOE
ypaBHEHME paBHOMEPHOro ABNXEHNA. KOSCpCpI/ILI,I/IeHT Wesun n bopmynbl Ans ero onpeneneHuns.

npakTudeckoe 3aHsitne (3 yaca(os)):

OnpepneneHne noTepb Hanopa. OnpeneneHve anameTtpa Tpybbl NPy 3a4aHHOM Pacxo4e 1 Hamnope
Tema 6. PeXXvMbl BUXEHNS1 XUOKOCTHN

JNleKLMOoHHOe 3aHsiTne (4 4yaca(os)):

NamuHapHbIi 1 TYPOYNEHTHbIA PEXMMbI ABUXEHMS XNOKOCTU. [Mynbcauum cKopocTein 1 nasneHui.
Yucno PenHonbaca v ero kputndeckoe 3HadveHue. [Notepm Hanopa npyv naMMHapHoOM r
TYpOYNeHTHOM pexunmax OBUXeHUs. mapasnnyecky rnagkmne n WepoxoBaTble CTEHKN.
KoadbdomumeHT Japcu npy naMMHApHOM U TYpOYNEHTHOM pexmmax ABUXEHUS.

npaktnyeckoe 3aHsitne (3 4aca(os)):

"mopaBnvMyeckun rnagkne u wepoxosatble NoBepxHocTn. OnpeaeneHune koadpdpuumeHTa Japcu npu
PasNNYHbIX PexXnMax OBUXKEHUS

Tema 7. UcTeueHne yepes OTBEPCTUA, HacaaKu, KOpoTKue TpybonpoBoabl
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

NcTeyeHne yepes manbie OTBEPCTUS B TOHKOW CTEHKE, HAacaaku, KOpPoTkme Tpybbl NpY NOCTOSAHHOM
Hanope. Buapl cxartus ctpyn. Buaobl Hacanok. KoagohnumeHTbl pacxona, CKOPOCTH, CXaTus CTpywu.
BakyyM BO BHelWwHeM UunuHapryeckoM Hacaake. KoadpdomumeHT pacxona cuctemsl. Victeuerve
Yyepes Manble OTBEPCTUS B TOHKOW CTEHKE, HAacalku, KOpoTkme Tpybbl Npy NEPEMEHHOM Hamnope.

npaktnyeckoe 3aHsitne (6 4aca(os)):

NcTeyeHne yepes Manbie 0TBEPCTUS B TOHKOW CTEHKE, HAacalku, KOpoTkme Tpybbl Npy NOCTOSHHOM U
nepeMeHHOM Hanope. Bakyym BO BHEWHEM LMnmHapnyeckoM Hacaake. KoadpdpmumeHT pacxona
cuctembl. OnpeneneHne OeiCTBYIOWEro Hanopa.

Tema 8. M'mppaBnuyeckune pacyeTbl HaNoOpHbIX TPy6onpoBoaoB
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

MoHsATMe 0 KOPOTKUX N ONMNHHbIX pr6OI'IpOBO,D,aX, MPOCTbIX N CNTOXHbIX. Pacuet rmaopaBiNny4eckun
ONNHHbIX pr60ﬂpOBO,ﬂ,OB npwn nocnenoBaTtenbHOM 1 napanneyibHoOM CoeauHEeHUAX pr6 Pacuet
pr60r|poao,u,a C HenpepbiBHbIM NSMEHEHMEM pacXoda no annHe.

npaktudeckoe 3aHsitne (6 yaca(os)):

PacuyeTbl npocToro rmapasnuyeckn AnnMHHoro Tpybonposoaa. NocnenoBarenbHoe 1 napannenbHoe
coeaunHeHune Tpyb. PacyeT TpybonpoBoaa npu HEMPepbIBHOW pasaaye v TPaH3UTHOM pacXone.

Tema 9. HeycTtaHOBMBLUEECH ABUXEHWNE B HAaMOPHbIX TpybonpoBoaax
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Mmopasnuyeckunii yoap B Tpybax. dopmyna H.E. Xykosckoro. Onncanune siBneHnst ruaopasnmy4eckoro
yoapa. PacyeTHble 3aBMCUMOCTU AN BENNYUHBI TMOPABAMYECKOrO yaapa u CKOPOCTH ero
pacnpocTpaHeHus. [1psMo 1 OTPaxXeHHbIN, NOMHbBIA U HEMOMHbIA rnapasnn4yeckmne yaapsbl.
Cnocobbl CHUXEHUS yOApPHOro ABneHns. ['mapaBnMyecknii TapaH.

npaktnyeckoe 3aHsitne (3 4yaca(os)):
mapaenuyeckmnin yaap B Tpybonposoae npu MrHOBEHHOM M NMOCTENEHHOM 3aKpbiTUK 3aTBOpa

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Paspen Cemect Hepensa | camocTosiTensHon [TPyAo0eMKOCTb g%%“g:;';::;gﬁg;
OucumnnuHbl Plcemectpa pa6oTbl (B yacax) a6oTbl
CTYOEHTOB P
Tema 1. OcHoBbI noaroToBka K
1. rmapasnnku 4 1-2 TECTUPOBAHNIO 2 TecTMpoBanine
noaroToBka
MallH
Tema 2. OCHOBHble foMAlIHero 2 ggu:Hmeee
: ) - 3agaHus
2 3aKOHbI r’MAPOCTATUKM 4 24 HoﬂﬂFOTOBKa ”
TECTVPOBAHMIO 1 TecTupoBaHue
noaroToBka
MalLlH
Tgrigﬁle%E;HosHble foMalHero 2 ggu:Hm:e
s. Jr:lvulpaBn|/|t4’ec:K|/|e 4 4-6  13anans
noaroToska K
napameTpbl NoToKa TeCﬂTI/IpOBaHI/I}O 1 TecTUpoBaHe
noaroToBka
JomatHero 2 flomalliHee
3anaHs 3ajaHve
4 |Tema 4. OcHogbl 4 6.7 |noaroroeka k KOHTDONBHAS
‘IrmopoanHamMunkim KOHTPO/bHOW 7 6 P
paboTte pabora
noaroToBka K
TeCTUPOBAHIIO 1 TecTupoBaHue
Tema 5. YpasHeHune noAaroToeka [oMalHee
BepHynnu ans notoka AomatHero 3 3agaHue
5.|peanbHom XnaokocTu. 4 7-8 |3apaHus
OnpepeneHve notepb noaroToBka K
Hanopa TECTUPOBAHNIO 1 TecTMpoBanie
noaroToBkKa
MalLlH
T 6. P JoMallHero 3 ggﬂ:Hmeee
6.|T€mMa 6. Pexumbl 4 0-10 |3amanms
OBUXEHMNS XNIOKOCTU HOLrOTOBKA K
TECTMPOBAHMIO 1 TecTMpoBaHune
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:tﬁ?:;ﬁﬁg;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYLEHTOB P
noaroToBKa
Tema 7. VicteyeHune noﬂamHero 3 noMallHee
4yepes OTBEPCTUS, 3apaHve
7. 4 11-12 |3agaHus
Hacagku, KopoTkue OATOTOBKA K
TpybonpoBoabl
pyoonposona TECTUPOBAHMIO 1 TecTmpoBaHue
NnoAroToBKa
Tema 8. uoﬂaumero 3 floMalliHee
['mopasnunyeckne 3apaHve
8. 4 13-14 (3apjaHus
pacyeTbl HaNoOPHbIX OATOTOBKA K
TpybonpoBonoB
pyoonposon TECTUPOBAHMIO 1 TecTnpoBaHue
noaroToBk
ﬂgﬂa%gerg 2 fioMalliHee
HW
Tema 9. 3agaHuns safiaHne
HeycTtaHoBuBlLEECS noaroToBka K
9. OBUXEHNE B HANOPHbIX 4 15-16 KOHTPOJIbHOW 7 K(;g;gganasl
TpybonpoBoaax pabote P
NoOAroToBKa K
TeCTUPOBAHIIO 1 TecTupoBaHue
NToro 44

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Buabl y‘-l€6HOI7I paGOTbII nexkuumn, npakTnyeckne 3aHATUs, BbinonHeHe goMalHunX 3afaHum n nx
O6Cy>K,El.eHV|9| Nno UTOram camoCTOSATENbHON pa6OTbI, npoeegeHne TeCTupoBaHns No Martepuany.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBbI rMAPaBINKU
TECTUpOBaHue , NPMMepPHbIE BOMPOCHI:

1. MNepBoHa4anbHO Ha3BaHWe "rnapaenuka” 06o3Hayvano 2. [NepBbiM UccnenoBaTenem no OBUXEHWNIO
noToKa XuakocTn 6bin 3. XnakocTb - 3T0 oM3M4eckoe Teno

Tema 2. OCHOBHbIE 3aKOHbI rmapoctatukun

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

PeweHwne 3ana4 no teme 13 npegnaraemMoro 3aga4yHuka.
TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

1. Pasnen MexaHukun XuaokocTen, B KOTOPOM 13y4atoTCst COCTOSIHNE PaBHOBECUS XUAKOCTH,
HaxoAasWencs B OTHOCU-TENIbHOM 1N abCcooTHOM MOKOe, AEVCTBYOWME NPY 3TOM CUITbl, a TakKXe
3aKOHOMEPHOCTM MnaBaHusi Ten 6e3 1x nepemelleHns HasbieatoT 2. Cuno rmapocTaTn4YecKoro
LaBneHust ctonba XuaokocTu HasbieaoT 3. CpeAHUM r’mapoCcTaTMYECKM NaBIeHMEM Ha3biBatoT 4.
MepBOE CBOWCTBO r'MAOpPOCTATUYECKOro AABNEHNS 3aK/THOYAETCs B TOM, YTO...

Tema 3. Bunbl nBMXeEHUs,, OCHOBHbIE rMApaBAnYecKme napameTpbl NOToKa

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

PeweHune 3anay no TemMe 13 npennaraeMoro 3agadHuka.

TeCTUpOBaHMe , MPUMeEpPHbIE BOMPOCHI:

1. OcHOBHble BUAbI ABMXEHUS XNOKOCTU. 2. MOTOK XNAKOCTY - 3T0.. [mapasnmyeckunii paguyc - ato
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Tema 4. OCHOBbI FTMAPOAVNHAMUKM

LoMalHee 3afaHne , NPUMeEpPHbIE BOMPOCHI:

PelweHne 3agay no Teme 13 npeanaraeMoro 3agadHuka.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

PeweHue 3agay no temam: 1. OcHoBbl rnapaenvku 2. OCHOBHbIE 3aKOHbI rnapocTaTkn 3. OCHOBbI
rMapOaMHAMUKM

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

1. XngkocTb, B KOTOPOW HE BO3HUKAET Cua TPEeHNs Mexdy CrosMn 1 OTCYTCTBYeT cuna
B3aVMOLENCTBMSA MeX Oy Monekynamu, ato: 2.B ypaBHeHUn bepHynnu ons aneMeHTapHOm CTPYnku
noeanbHon xunakocTtn P/p 3.B ypaBHeHun BepHynnn ona aneMeHTapHOM CTPYNKU naeanbHOM
xupgkoctn gz + P/p

Tema 5. YpaBHeHue BepHynnu onsa notoka peanbHour Xugkoctu. OnpeneneHuve norepb
Hanopa

nomalHee 3afaHuve , nprMepHble Bonpoch!:
PeweHune 3anay no Teme 13 Npeanaraemoro 3ajaqyHuka.
TecTUpoBaHue , NPUMEpPHbIE BOMPOCHI:

1. YpaBHeHve BepHynnn ons peanbHOro notoka XuakoctT umeet Bua: 2. Kakmm BblpaxeHnem
BbIYUCNAIOT r’MAPABANYECKMIA YKNOH 3. KakuM BblpaXXeHNEM BbIYMCISIOT reOMETPUYECKMIA YKIOH

Tema 6. PeXXnmbl 4BUXEHUA XUOKOCTN

JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

PeweHune 3apay no teMe 13 npeanaraemMoro 3ajadyHuka.
TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:

1. OCHOBHOW 3aKOH BSAI3KOro COMpPOTUBNEHNS B KOTOPOM PacCMOTPEHbI ABa PE3KO OTNNYAIOWMXCS
pexunma OBUXEHMNS XUOKOCTEN NaMUHAPHbINA 1 TypOyNeHTHbI 9KCNEPUMEHTANbHO NOMyYeH 2.
N3meHeHne pexxmMoB ABUXEHNS XNOKOCTH B Tpybe Habnoaaetcs npy onpeneneHHon CKopocTu
notoka arta 3asucumocTb Bbirnaant: 3. MNpn Re < ReKp = 2320 pexum oBnxeHns:

Tema 7. UcTeueHue yepe3 oTBepCTus, Hacagku, Kopotkme pr60l1pOBO,D,bl
JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

PeweHune 3ana4 no teme 13 npegnaraemoro 3ana4yHuka.

TecTnpoeaHue , npmMMepHbIe BOMpPOChI:

1. OTBEPCTME B TONCTON CTEHKE - 3TO TaKOe OTBEPCTUE, KOrga UCTe4eHne CTpym XULKoCcTu
NPOUCXOONT N3 OTBEPCTUS anameTpoMm: 2. KosdpdomuMeHT COBEPLIEHHOr0 CXaTuns onucoisaet: 3.
ViHBepcurein cTpyn Ha3bIBAIOT:

Tema 8. M'mppaBnmyeckmne pacyetbl HaNOPHbIX TPYO6ONPOBOAOB
JoMalHee 3aaaHune , NpuMepHble BOMpPOCHI:

PeweHve 3ana4 no TeMe 13 npennaraemoro 3afaqyHuka.
TecTMpoBaHue , NpMMepPHbIE BONPOCHI:

1. TynukoBas ceTb TpybonpoBoaoB coctonT u3: 2. KonbLesas ceTb TpybonpoBoaOB COCTOUT M3: 3.
Mpwn pacyeTe CNoXHbIX TPYOONPOBOAOB COCTABNAIOT CUCTEMY YPaABHEHWIA, KOTOpasi ycTaHaBnMBaeT
OYHKUNOHAmNbHbIE CBA3M MEXAY NapameTpamu:

Tema 9. HeycTaHoBMBLUEECS ABMXEHUE B HAMOPHbIX Tpyb6onpoBoaax
oomatllHee 3aaaHue , NPUMepPHbIE BOMPOCHI:

PelweHune 3a0ay no Teme 13 npeanaraeMoro 3afadyHvka.

KOHTpONbHas paboTa , NpUMepHbIEe BOMPOCHI:

PeweHne 3apgay no temam: 1. MictedeHune Yepes 0TBEPCTUS, HAacadkK, KOPOoTkue Tpybonposoabl 2.
mapaenuyeckme pacyeTbl HANOPHbIX TPybonposoaos 3. HeyctaHOBMBILEECS ABUXEHME B HAMOPHbIX
TpybonpoBoaax

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:
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1. MatemaTtunyeckue coopMybl Anst pacyeta rmapasnMyeckoro yaapa nepsbiM npennoxun: 2. B
pesynbTate cXaTusi XUAKOCTW AaBneHne B Heit: 3. SiBneHne ruapasnmyeckoro yaapa BO3MOXHO
onucaTb:

Tema . UToroeasi popma KOHTpons

MpnmepHble BOMPOCHI K 9K3aMeHY:
MpnMepHble BOMPOCHI HA 9K3aMEH:
1. F'mppocTatnyeckoe OaBneHne: Buabl, CBONCTBA, aMNtopbl, € AMHULbI NU3MEPEHMS.

2. YpaBHeHusa dnnepa ansg ruapoctaTuky (B YaCTHbIX MPOM3BOOHbIX, B BUE MOMHOIrO
andbdpepeHumana naBneHns).

3. OcHOBHOE ypaBHeHMe rugpocTaTuku. Ero rpadpmyeckas uHTepnputaums.

4, YpaBHeHme I'IOBerHOCTeVI YPOBHA. YacTtHble cnydyan I'IOBerHOCTeVI YPOBHA: ONA nokosuemncs
XKNOKOCTH, Ond cny4as paBHOYCKOPEHHOIro HpﬂMOﬂVIHeVIHOFO OBUXEHNA.

5. Cnna gaBneHus Ha nnockue 1 KPUBOIMHENHbIE (LMNNHOPUYeCcKne) NoBepxHoCTU. LieHTp
NaBleHuns.

6. OCHOBHble NOHATUSA rmgpoanHaMmunkn (yCTaHOBI/IBU.IeeCFI OBUXEHne, NMHNA ToKa, dNneMeHTapHas
CTpYI7IKa, MeCTHasd n cpenHAas CKOPOCTb, FVI,EI,paBﬂVI‘-IeCKVIIZ pagunyc, pacxon 1 T. I'I.).

7. YpaBHeHne HepaspbIBHOCTM B AndddpepeHunanbHOn 1 ruapasnnyeckon goopme.
8. YpaBHeHusa dnnepa ang ruapoavHamMmukin (B YaCTHbIX MPOM3BOOHbBIX CKOPOCTEN).

7.1. OcHOoBHas nuTeparypa:
Mmaopasnuka, Jlanwes, Hukonan Hukonaesuy, 2012r.

KpectuH, E.A.3aga4Huk no rugpasnuke ¢ npumepamm pacyetos / E.A.KpectuH, N.E. KpectuH. -
NapatenbctBo: "flaHb", 2014. - 320 c. http://e.lanbook.com/view/book/50160/

MopryHos, K.I. 'mppasnuka / K.IN. MopryHos. - 3gatenbcteo: "JlaHb", 2014. - 288 c.
http://e.lanbook.com/books/element.php?pl1_id=51930

7.2. JlononHuTenbHasa nuteparypa:

CnpaBoyHKK Mo rugpasnuyeckum pacyetam, Kucenes, lNetp IMpuropbesny;AnbTiwyns, Aoonbd
Hasnposuny;daHnnbyeHko, Hatanba Bacunbesna, 2011r.

MapaxHesuy, B.T. Mmaopaenuka, ruaponorvs, ruapoMeTpusi BOAOTOKOB: y4eb. nocobre/B.T.
[MapaxHeBwndy. - MuHck: Hosoe 3HaHne, M.: UHOPA-M, 2014. - 368 c.
http://e.lanbook.com/view/book/64775/page70/

OcHOBbI rMapaBnvkn 1 TeENNOTEXMNKK: y4ebHoe nocobue /3amanees 3.X., MNMocoxuH B.H., YedhaHos
B.M. - CI16.: N3a-8o "MaHb", 2014. - 352 c. http://e.lanbook.com/view/book/39146/page3/

7.3. UHTepHeT-pecypcChl:

Bukunegus - http://ru.wikipedia.org/wiki/

Mouckosasg cuctema Google - www.google.ru

Caiit ¢ yyuebHo-MeTOANYECKMMY MaTepuanamm - http://www.twirpx.com/files/hydro/

YuyebHo-meToanyeckmne matepuansl, CHulMlbl, TOCTbl, CanlMunHbI -
http://pnu.edu.ru/ru/faculties/full_time/isf/istb/study/

9BC KHura®oHg - http://www.knigafund.ru

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHrve gncuunnuHbl "vapaenuka" npegnonaraet UCNONb30BaHME cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep «On ;

E
CrtpaHnua 10 ns 12. _—— HITI

A
H

o
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANU(ULMPOBAHHbIX
CrneunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKAOYaeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CRPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Mapatennctea "MlaHb" , [OCTYN K KOTOPOM NPenoCTaB/eH
ctyneHTam. ObC MN3patenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmManbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

TNoBOI NEKUMNOHHbIV Knacc, 060pya0BaHHbIA NMPOEKTOPOM U OCHALLEHHbI HOYyTOYKOM, ANs
npoBefeHNs NEKLUNOHHbIX 3aHATUI U Knacc Ong NpoBefeHNs NPakTUYeCcKnX 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpaeneHnto 20.03.02 "MprpoaoobycTpoincTBO 1 BOLOMNONb30BaHNE" 1 MPOOUIIIO NMOAFOTOBKM
Bogononb3oeaHue .
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