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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 (obwenpodoeccnoHanbHoit) yactn. OcamBaeTcs Ha 2 Kypce, 3 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

MnK-1 CNocobHOCTb NPUHMMAaTb NPOCPECCUOHANBbHBIE PELIEHNS MPW

(NpogpeccuoHanbHble CTPOMTENbCTBE U 3KCMNyaTaumm o6 beKToB

KOMMEeTeHLMN) npuponoobycTpoiicTea 1 BOAOMO/b30BaHMSA

AK-10 CMOCOBHOCTb NPOBOANTL U3bICKAHUS MO OLIEHKE COCTOSIHUS
MPUPOIOHBIX U MPUPOLHO-TEXHOTEHHbIX 0O EKTOB NS

(NMpodpeccroHanbHble g poA PUPOAHO-TEXHOTEHHbIX 00bekToB An

KOMNETEHLIAN) 0B0CHOBAHMS! MPUHMAEMBIX PELIEHNIA NPU MPOEKTNPOBAHNN
06beKTOB NpMpPoaoobyCcTPoiCcTBa 1 BOAOMNONb30BaHS
CMNoCcoBHOCTb MCMONb30BaTb OCHOBHbIE 3aKOHbI

NnK-16 €CTeCTBEHHOHAYYHbIX AUCUMMVH, METOObI MaTEMATUYECKOro

(NpogpeccuoHanbHble aHanuaa 1 MoAennpPoBaHNs, TEOPETUYECKOrO U

KOMMEeTeHLMW) 3KCMEePUMEHTaNbHOIO NCCNEA0BaHNS NPV PeLleHNN
npodpeccroHanbHbIX 3aaad

nK-4 CMocoBHOCTb ONepupPoBaTb TEXHUYECKMI CPeaCcTBaAMU MPK
NPON3BOICTB T Mo npwm TPOMNCTBY 1

(MPOCPECCHOHANBHBIE pon3BoacTee paboT No NPUPoaoobyCTPONCTBY

KOMNETEHLLAN) BOJIOMO/b30BaHUIO, NMPY N3MEPEHUN OCHOBHbIX NapaMeTPOB
MPUPOIOHBIX U TEXHONOrMYECKUX NPOLIECCOB

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. DONIXEH yMeTb:
NPUMEHSTb YpaBHeHne bepHynnu ong notoka peanbHON XUAKOCTU;
BbINMONHATbL r’MAPaBANYeCcKne pacyeTbl TPyboNpoBOAOB, NPOBOANTL (PMNbTPALMOHHBLIE PacyeThl;

MCNoNb30BaTh 3HAHMS METOAMKMN pacyeTa TPybonpoBO4OB, UCTEYEHUNN YEpe3 OTBEPCTMS 1 HAcaaKM,
MPOMNYCKHOWM CNOCOBHOCTM rMAPOTEXHNYECKMX COOPYXEHWIA, OTHOCSLWMXCS K 0bnacTtu
NpnpoaoobycTpoiicTBa 1 BOLOMNONb30BaAHNS;

3. ONXEH BnaneThb:
HaBblKaMW BbIMONTHEHNA NHXEHEPHbIX TngpaBin4eCckKnx pac4eTos.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:

CNocobHOCTb M FOTOBHOCTb UCMOMb30BaTh MHOPMALIMOHHBIE TEXHONOIMW, B TOM YUCNE
COBPEMEHHbIE CpeacTBa KOMMNbIOTEPHOI rpaddnkmn B CBOE npeaMeTHo obnactun, CnocobHOCTb
NPOBOANTL PACHETLI MO TUMNOBLIM METOANKAM, NPUMEHSITL METOAbl MaTeEMaTMYEeCKOro aHanmaa u
MOJENMPOBaHUSI, TEOPETNYECKOrO 1 3KCNEePUMEHTaNIbHOIO NCCNEA0BaHNS

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MOoyns
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 9K3aMeH B 3 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpuUTENbHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH AUCUUNANHBI/MOAYNA

Buabl n yacobl
ay,oMTOpHOM paboThbl,

Paspen
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;m""b'/ CemecTPcemectpa (B yacax) KOHTpOnsi
Nekunn MpakTnyeckuelllabopatopHbie
L 3aHATUS paboTbl

Tema 1. OcHOBbI
rmapaenukn. OCHOBHble

3aKOHbI Egg;gg”b"'aﬂ
1.\rmopoctatukn.Buabl 3 1 2 2 0 TecTMpoBaHMe
OBUXEHNS, OCHOBHbIE
rnopasnnyeckue
napameTpbl NOTOKa.
PernctpaumnoHHbii Homep 954952418 < 3;%1;}‘??(&1:{1;%’1;1‘
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 2. OcHoBbI

rMOpoaANHAMUKMN.

YpaBHeHve bepHynnu KoHTponbHas
5 AN NOTOKa peanbHow 3 5 5 5 0 pabota

XWOKOCTMW. TectupoBaHue

OnpegeneHve noTepb

Hanopa. Pexumel

OBUXEHMNS XNIOKOCTU.

Tema 3. VicteyeHune

4yepes oTBepCTUS,

Hacagku, KopoTkue

TpybonpoBoabl.
3.[ mopasnuyeckme 3 3 2 2 0 Tectnposarine

pacyeTbl HaNOPHbIX

TpybonpoBoaoB.HeycTaHoBMBLEECS

OBUXEHME B HAMOPHbIX

TpybonpoBoaax

Tewma . toroeas 3 0 0 0 OK3aMeH
" |doopma KOHTpoOns

Ntoro 6 6 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. OcHoBbI ruapasnukn. OCHOBHbIe 3aKOHbI FTMAPOCTaTUKN.Bnabl ABUXEHUS, OCHOBHbIe
rupgpasnuyeckue napameTpbl NoToka.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Mpeamet ruapasnmkn. OCHOBHble NOHSATUSA. Cunbl, AEACTBYIOWME B MOKOAWENCA N ABUXYLWENACS
xunapkocTu. MNMoHATne 06 "naeanbHom xumakoctn". druanyeckme CBOMCTBA XNAKOCTU. napocTaTmka.
OundpdepeHLmanbHoe ypaBHEHE PaBHOBECUS XNAKOCTU (ypaBHeHne diinepa). OCHOBHoe
ypaBHeHUe ruppocTaTiku. dopmyna onpeneneHns nasneHust B Todke. AGCONOTHOE, N36bITOYHOE 1
BakyyMMeTpuyeckoe nasneHuve. fmppocratnyeckuii napanokc. Cvuna aaBneHns Xuakoctu Ha
NPOV3BONbHO OPMEHTMPOBAHHYIO NMOBEPXHOCTb. Cuna faBneHns Ha LUMNMHOPUYECKE NOBEPXHOCTH.
UeHTp nasneHusi. Cnocobbl onncaHns xmakoctu. Knaccngoukaums BuLoB ABUXKEHUS XULKOCTH.
HeycTtaHoBMBLWEECS M YyCTAHOBMBLUEECS ABUXEHUE XMIAKOCTU. JTIHMS Toka. Tpybka Toka u
anemeHTapHas ctpyiika. NMoHaTue 0 BUXpeBOM 1 6e3BUXPEBOM (NOTEHLMANBHOM) ABUXeHUW. MoTok
xunpkocTn. Xusoe ceveHune. CpefHsis ckopocTtb. Pacxon. Mvapasnunyeckuii pagmyc. YpaBHeHme
HepaspbIBHOCTM NPV YCTAHOBUBLLEMCS OBUXEHUN.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

lMnoTHOCTb Xunakocten. CXnMaeMocTb 1 TeMmrnepartypHoe pacwunpeHue Xnagkocten. BaskocTb
XUOKOCTEMN. CDopMyna onpeneneHnda nasneHns B ToO4Ke. A600HIOTHO€, N36bITOYHOE U
BakyyMMeTpun4eCckoe nasneHune. rI/I,EI,pOCTaTI/I‘-IeCKVIVI napanokc. Cwuna paBneHns XnakocTn Ha
MNAOCKYIO CTEHKY. KOOp,EI,I/IHaTbI LEeHTpa OaBNeHns. SFHOpr OaBneHuns.

Tema 2. OcHOBbI rMapoanHaMukun. YpaBHeHue BepHynnm ansi noToka peasibHON XUAOKOCTH.
OnpepneneHue notepb Hanopa. PeXumbl ABUXEHUS XUOKOCTU.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
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OcCHOBHble NOHATUS rnapoanHamukun. JudbdepeHumanbHble ypaBHEHNS OBUXEHNS HEBA3KOW
XWIOKOCTW (ypaBHeHUs dinepa). NHTerpan bepHynnu ong yCcTaHOBMBLIErOCS ABUXEHUS HEBA3KOW
XnokKocTn. YpaBHeHne BepHynnu ons aneMeHTapHoOm CTPYMKN HEBA3KOM U HECKUMaEMOW
Xungkoctn. YpaBHeHne BepHynnu ons notoka peanbHOM XUOKOCTM U ero nHTeprpeTaumm.
['mopasnuyecknin n Nbe3oMeTPUYEeCKuin yKnoHol. [lotepn Hanopa n popmynbl 4ns ux onpeneneHuns.
OCHOBHOE ypaBHeHNe paBHOMEPHOro asuxeHns. KoadhgouumeHt Leaun un doopmynbl ons ero
onpeaeneHust. JlaMmHapHbIi 1 TypOyNeHTHbIA PEeXMMbI ABUXEHMS XUAKOCTM. MNynbcaumm cKopocTei
n gasneHun. Yucno PenHonbaca n ero kputunyeckoe 3HavyeHue. [Notepun Hanopa npu naMmmHapHOM u
TYpOYNEHTHOM pexumax OBUXeHus. [mapaBnnyecky rnagkme u WepoxoBaTble CTEHKMU.
KoadbcpmumeHT dapcy npu naMmHapHOM 1 TypOyneHTHOM pexunmax ABUXEHNS.

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

MpumMeHeHne ypaBHeHUs BepHynnu ans pacyeta KOpoTkmx TpybonpoBOAOB, COCTOSIUMX U3
HEeCKONbKUX y4acTKoB pasHoro avametpa. OnpegneneHve notepb Hanopa. OnpenenexHve anametpa
TpyObl NpK 3a4aHHOM pacxone 1 Harnope. mapaBnnyecky rnagkme 1 WwepoxoBaTble NOBEPXHOCTH.
OnpegneneHune koagodmumeHTa Jdapcy npy pasnnyHbiX pexmnMax ABUXeEHUS

Tema 3. UcTeueHune yepe3 OTBEpPCTUS, HacaaKu, KOpoTkue Tpybonpoeoabl. FmapaBnnueckmne
pacueTbl HaNopHbIX Tpyb6onpoBoaoB.HeycTaHOBUBLLUEECS OBUXEHUE B HANOPHbIX
Tpybonposoaax

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

NcTeyeHne yepes manbie OTBEPCTUS B TOHKOW CTEHKE, HAacaaku, KOPoTKme Tpybbl NpY NOCTOSAHHOM
Hanope. Bugpl cxartua ctpyn. Bugpl Hacanok. KoagodomumeHTbl pacxona, CKOpoCTH, CXartusa CTpyu.
BakyyM BO BHeWHeM UMnnHOpu4eckoM Hacanke. KoadhgumumeHT pacxona cuctemsl. ctedeHue
Yyepes Manble OTBEPCTUS B TOHKOM CTEHKE, HAacaaku, KOpoTkme Tpybbl Npy NEPEMEHHOM Hamnope.
MoHATME 0 KOPOTKMX 1 ANNHHBIX TPyBOoNpoBoAax, MPOCTbIX U CNOXHbIX. PacyeT rugpasnuyecku
LJIVMHHBIX TPY6ONpPOBOLOB NpY NOCNELOBATENLHOM U NapannenbHOM coeanHeHnsx Tpyb. Pacuert
TpybonpoBoa C HENPEpPbIBHbIM M3MEHEHNEM pacxoia no anvHe. fmapaennyeckunin yoap B Tpybax.
®dopmyna H.E. Xykosckoro. OnucaHue siBneHns rugpasnnyeckoro yoapa. PacyeTHble 3aBUCMMOCTH
NS BENUYMHbBI TMOPaBANYecKoro yaapa v CKopocTu ero pacnpoctpaHeHus. [NpsmMon n oTpaxeHHbIN,
MOJNHBIA 1 HENONHBIV rnapasnuyeckne yaapbl. Cnocobbl CHUXEHWS YOaPHOro SBNEHUS.
M'mppasnuyeckuin TapaH.

npaktn4deckoe 3aHsiTue (2 yaca(os)):

NcTeyeHne yepes manbie 0TBEPCTUS B TOHKOW CTEHKE, HAacalku, KOpoTkme Tpybbl Npy NOCTOSHHOM U
nepemMeHHOM Hanope. BakyyM Bo BHeWHeM LmnnHapuyeckom Hacagke. KoadpdpuumneHTt pacxona
cuctembl. OnpeneneHvie gencTeyowero Hanopa. PacyeTbl NpocToro rugpasnnyeckn 4anHHOro
TpybonpoBoaa. MNocnenosaTtenbHoe 1 napannensHoe coeanHeHne Tpyb. PacyeT Tpybonposoaa npu
HernpepbIBHOM pasfaye u TPpaH3UTHOM pacxoge.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buaobi
N Pasnen Cemectp Henensi | camoctositenbHon [TPyAoo0eMKOCTb :;‘:g::y;?:;gzg;
JMcumnnnmHbl cemecTpa pa6oTbl (B yacax) pa6oTbl
CTYOEHTOB
Tema 1. OcHosbl
rmgpaBnnkm. OCHOBHbIE roaroroeka k KOHTPONbHas
KOHTPONbHOW 34

3aKOHbl 26076 paboTa
1.\rmopocTatmnkm.Buab 3 1 P

LBUXEHUS, OCHOBHblE

rMapaBnnyeckne MOAroToska K 6 TecTupoBaHe

napameTpbl MoToKa. TECTUPOBAHWIO
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Buabi
N Paspen Cemectp Hegnens | camoctositenbHoM [TPyAnOEeMKOCTb) gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl cemecTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
NMoAaroToBK
Tema 2. OcHoBbl Oﬂ CEUS ra ] nomalHee
rMAOPOAVHAMUKA. AoMaluHero 3anaHne
YpaBHeHne bepHynnu 3afaHns
NS NOTOKa peanbHOoM MOAroTOBKA K
2. XWIOKOCTW. 3 2 KOHTPONbHOMN 34 Kzggp;ganaq
OnpeneneHne noTepb paboTe P
Hanopa. Pexumbl NOAroTOBKA K
LBVXEHUS XNOKOCTU. TECTUPOBaHMIO 6 TectTnposaHme
Tema 3. VicteueHue
yepes 0TBEpPCTMS,
Hacaaku, KopoTkue
TpybonpoBobl.
3. mapasnuyeckne 3 3 : gélTrV? ng;ﬁ;D 6 TecTnpoBaHue
pacyEeThl HAMOPHbIX P
TpybonpoBonoB.HeycTtaHoBMBLLIEECS
IBVXEHWE B HAMOPHbIX
TpybonpoBoaax
Ntoro 87

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Buabl yuebHol paboTbl: NeKuMn, NpakTUYeCckne 3aHATUS, MPOBELEHNE TECTUPOBAHMS MO
NpoinaeHHOMY MaTepuany Ha Nekuusix 1 ceMmmHapax.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBbI rmaopaB/iuku. OCHOBHbI€ 3aKOHbI rVI.D,pD(:TaTVIKI/I.BI/I.D,bI ABUXEHUsA, OCHOBHbIE
rngpasnnyeckuve napameTpbl NOTOKa.

KOHTpO/bHas paboTa , NpUMepHble BOMNPOCHI:
PeweHwne 3apnay no temam: 1. OcHoBbl rnapaenuky 2. OCHOBHblE 3aKOHbI T'MAPOCTaTUKM
TECTUpPOBaHue , NPUMepPHbIE BOMPOCHI:

1. NepBoHavanbHO Ha3BaHue "rnapasnuka” obo3Hayano 2. NepBbiM NccnenoBaTenem no ABUXEHMIO
MoTOKa XnaKocTn 6bin 3. XXMaOKocTb - 3T0 oM3M4eckoe Teno

Tema 2. OcHOBbI ruapoanHaMuKKN. YpaBHeHue bepHynnu ans noroka peanbHOMN XUOKOCTU.
OnpepeneHuve notepb Harnopa. PeXumbl ABMXEHNSA XUOKOCTH.

LOoMallHee 3afaHne , NPUMEPHbIE BONPOCHI:
PeweHne 3anay no Teme 13 npegnaraeMoro 3afadyHuka.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

PeweHune 3apnay no temam: 1. OCHOBbI rMApoaMHaMuKkm 2. VicTeyeHne Yyepes 0TBEPCTUS, HACaLKM,
KopoTkme Tpybonposoabl 3. MmMapaBnnyeckme pacyetbl HaNnopHbIX TPY6ONPOBOAOB

TECTUPOBaHME , MPUMEPHbIE BONPOCHI:
1. YpaBHeHve BepHynnn ons peanbHOro notoka Xuakoctn nmeet Bua: 2. Kakmm BbipaxeHnem
BbIYUCNAIOT r’MAPABANYECKMIA YKNOH 3. VI3MEHEHME PEXMMOB ABUXEHMNS XUOKOCTM B Tpybe

HabnopaeTcs npy onpeaeneHHon CKOPOCTU NOTOKa 9Ta 3aBMCMMOCTb BbirnaauT: 4. MNpn Re < ReKp
= 2320 pexuM OBUXEHUS:
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Tema 3. UcTeueHune yepe3 OoTBEpPCTUS, HacaOoKu, KOpoTkue Tpybonposoabl. FmapaBnnueckme
pacueTbl HaNopHbIX Tpyb6onpoBoaoB.HeycTaHOBUBLLEECS OBUXEHUE B HANOPHbIX
TpybonpoBoaax

TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

1. OTBEPCTME B TONCTON CTEHKE - 3TO TaKOE OTBEPCTUE, KOraa NCTeYEeHe CTPyM XULKOCTH
NPOUCXOONT N3 OTBEPCTUS AnameTpoMm: 2. KospdomumMeHT COBEPLIEHHOr0 cXaTuns onucoisaet: 3.
ViHBepcuren cTpyn Ha3bIBaIOT:

UtoroBas cpopmMa KOHTpons
SK3ameH

[MpvMepHble BOMPOCHI K 3K3aMeHy:
[MpnMepHbIe BONPOCHI K 9K3aMEHY:
1. M'mopoctatuyeckoe nasneHve: BUabl, CBOMCTBA, 3MOpbl, €ANHULbI N3MEPEHMS.

2. YpaBHeHUs dnnepa ansg rugpoctaTuky (B YaCTHbIX MPOM3BOOHbIX, B BUOE MOMHOIO
angpdgoepeHumana nasneHus).

3. OcHOBHOE ypaBHeHWe rugpoctatukn. Ero rpadgmyeckas nHtepnpetauus.

4. YpaBHeHVe NoBepxHOCTEN YPOBHS. HacTHble cny4an NOBEPXHOCTEN YPOBHSA: ANS NMOKOSWENCS
XWOKOCTU, ANs cnyvyas paBHOYCKOPEHHOro NPAMONMHEAHOro ABUXEHUS.

5. Cuna pnaBneHuns Ha nnockue u KpMBOﬂI/IHeVIHbIe (LI,I/IHI/IHJJ,pVI‘-IeCKI/Ie) NOBEPXHOCTWN. Ll,eHTp
OaBneHuns.

6. OCHOBHbIE NOHSATUS TMAPOANHAMUKN (YCTAHOBMBLUEECS ABVXEHUE, IMHNS TOKA, SNeMeHTapHasl
CTpyVika, MECTHAS U CPELHSISt CKOPOCTb, TMAPABANYECKWIA paanyc, pacxon v T. fn.).

7. YpaBHeHne Hepas3pbIBHOCTN B AnddddepeHunansHOm U ruapasnmyeckon popme.
8. YpaBHeHusa diinepa ana ruapoamHaMmnkm (B YaCTHbIX MPOM3BOLAHBIX CKOPOCTER).

7.1. OcHoBHas nuTeparypa:

'vmpopaenuka, JNlanwes, Hukonan Hukonaeswny, 2012r.

WrepeHnuxt, O.B. M'mapasnvka [OnekTpoHHbIn pecypc] : yueb. - OnekTpoH. aaH. - CaHkT-MNetepbypr
: NaHb, 2015. - 656 c. - Pexum poctyna: https://e.lanbook.com/book/64346. - 3arn. ¢ akpaHa.

KpectuH, E.A. 3apayHuk No ruapaBnnke ¢ NpYMepaMmn pacyeToB [DNeKTPoHHbI pecypc] : yyeb.
nocobve / E.A. KpectuH, U.E. KpecTuH. - 9nekTpoH. aaH. - CaHkT-MNeTtepbypr : JlaHb, 2014. - 320 c.
- Pexxum poctyna: https://e.lanbook.com/book/50160. - 3arn. ¢ akpaHa.

7.2. [lononHutenbHasa nuteparypa:

MopryHos, K.I. Mmapasnvka [OnekTpoHHbI pecypc] : yueb. - OnekTpoH. aaH. - CaHkT-MNeTepbypr:
INaHb, 2014. - 288 c. - Pexum goctyna: https://e.lanbook.com/book/51930. - 3arn. ¢ akpaHa.

3amanees, 3.X. OCHOBbI rMAPaBANKK N TENNOTEXHUKN [DNEKTPOHHBIN pecypc] : y4eb. nocobue / 3.X.
3amanees, B.H. MocoxuH, B.M. YedbaHos. - OnekTpoH. faH. - CaHkt-MeTtepbypr: NaHb, 2014. - 352
c. - Pexum poctyna: https://e.lanbook.com/book/39146. - 3arn. ¢ akpaHa.

7.3. UHTEepHeT-pecypcChl:

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

Mouckosas cuctema Google - www.google.ru

Caiit yuebHo-MeTOOMYeCKMX MaTepranos - http://www.twirpx.com/files/hydro/

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

9BbC KHura®oHg - http://www.knigafund.ru
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHue gucumnauHbl "Mmapasnyka” npegnonaraeTt UCNONb30BaHWE Cneayowwero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekrawums
My/NbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [O0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTU4Yeckme
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM U Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHnst KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPoBaH C y4ETOM BCEX
N3MEHEHW 0BpasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHMsaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCKasa nuTepatypa Ans AaHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIE BEPCUN
NeproanYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT NOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeproanYeCcKUM N3LaHNSM MO MaKCUManbHOMY KOMYECTBY NPOGUNbHBIX HAaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

TVNOBOI NEKUMOHHBIN Knacc, 060pyA0BaHHbIA MPOEKTOPOM U OCHALWEHHbIA HOYTOYKOM, ANs
npoBeaeHNs NEKUNOHHbIX 3aHATUI U KNnacc Ang nNpoBefeHns npakTUyeckux 3aHATU.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHuto 20.03.02 "MprnpoanoobycTpoincTBO 1 BOLOMNONb30BaHNE" U MPOOUIIIO NOAFOTOBKM
MprpoaoobycTPOCTBO .
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