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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 AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.21 OucumnnaunHbl (Mogynn)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 20.03.02 MNprponoobyCTponcTBO 1 BOAOMNOb30BAHNE Y OTHOCUTCS K
6a3oBoi1 (obwenpodeccmnoHanbHo) Yyactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnuHa "Mmapaenuka" oTHocKTCa K 6a30BOM YacTy NPOMPECCUOHANbHOro LUKna.
OucumnnnHamm, obecneymBatowmmMm ycrnewHoe naydeHme aucumnimibl "Mmopaenuka”, SBnsaoTCS:
M'mpoporeonormsa n ocHoBbl reonorun; Meteoponorug; 9konorus; MatemaTuka (amdpdepeHumnanbHoe
N NHTErpanbHOe UCYNCNEHNE, TEOPUS BEPOSATHOCTEN, MaTeMa-Tnyeckas ctatuctmka); Pusnka;
Xumusg; MIHpopmaumnoHHble TEXHONOT UK.

OcumnnuHbl, Ans KOTOPbIX AaHHas AMCUMMNMHA SIBNSIETCS NpeawecTsytolein: Bonoxo3sicTBeHHbIe
CMCTEMbI U BOAOMONb30BaHMe, dkonornyeckas 6€30nacHoCTb, OKOMOrMYECKMA MOHUTOPUHT 1
HOPMMpPOBaHue, dkonornyeckas 6e3onacHoCTb, AKonormyeckas oueHka trepputopumn, OxpaHa
BOJZHbIX PECYPCOB.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
MK-1 CNocobHOCTb NPUHMMAaTb NPOCPECCUOHANBbHBIE PELLEHNS MPW
(npodheccunoHanbHbie CTPOMTENbCTBE U 3KCMNyataumm o6 bekToB
KOMNeTeHLmm) npuponoobycTpoiicTea 1 BOAOMOb30BAHNSA
MK-10 CNoCcoBHOCTb NPOBOAMTL N3bICKAHUS MO OLEHKE COCTOSHNS
NPUPOLHbIX N NPUPOAHO-TEXHOrEHHbIX 00 HEKTOB
(npodpeccunoHanbHble g pon PVIPORHO-TEXHOTEHHbIX 061eKToB Ans
KOMMETEHLINM) 000CHOBaHNA NPUHIMAEMbIX PEelieH NPy NPOEKTUPOBAHNN
06beKkTOB NPMpPOA006yCTPOCTBA M BOAOMONb30BaAHNS
CNoCOBHOCTb MCMONb30BaTb OCHOBHbIE 3aKOHbI
MK-16 €CTEeCTBEHHOHAY4YHbIX OUCLMNAVH, METOAbl MaTEMaTU4EeCKOro
(NnpodheccunoHanbHble aHanusa u MooennpoBaHnNs, TEOPETUYECKOro U
KOMNeTeHLmm) 9KCNepUMEHTaNbHOro UCCNefoBaHns Npu peLleHnm
npodpeccmnoHanbHbIX 3aaa4
MK-4 CNOCOBHOCTb ONEPUPOBATb TEXHUYECKMI CPEACTBAMU MPU
Npoun3BOOCTB T 1O Npwn TPOWCTBY 1
(MpodpeccmonantHbie ngoﬁoﬁﬂgongplfgon lj) I/I:EMep Oél:v?v? }Cl)c(:alOoBHc::IX}I/'Ia ameTpoB
KoMMeTeHuunn) , NP P P P

NPUPOAHbIX N TEXHONOIrM4YeCKnX npoueccos

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

OCHOBHbI€ 3aKOHOMEPHOCTV PABHOBECUS 1 ABUXEHUS XWNOKOCTEN;
OCHOBHbIe MapameTpbl 1 crnocobbl pacyeTa NOTOKOB B TpybonpoBoaax;
OCHOBbI (OUNIbTPALMOHHbBIX PACHETOB;
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cnocobbl rmapaBnMYecKoro pacyeta HanopHbIx TPYOONPOBOLOB MPU YCTAHOBMBLIEMCS 1
HEeYCTaHOBWBLIEMCS [BUXEHUW;

2. OONIXEH yMeTb:
NPUMEHSATb YypaBHeHne bepHynnu ong notoka peanbHOM XNOKOCTH;
BbINONHSATL rMApaBAnyeckne pacyeTbl TPybonpoBoaoB.;

NCNoNb30BaTh 3HAHUS METOAMKN pacyeTa TpybonpoBOOOB, UCTEYEHWIA YEPE3 OTBEPCTUS 1 HacaaKu,
MPOMYCKHOW CNOCOOHOCTM rMAPOTEXHNYECKMX COOPYXEHWNIA, OTHOCAWMXCS K 0bnactu
NpnpoaoobycTpoicTBa 1 BOAOMNONb30BaAHUS;

3. 0ONXEeH BnageTb:
HaBblKaMW BbIMOMHEHUS MHXEHEPHbIX r’MApaBnInyeckux pacyeTos.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

CMOCOBHOCTb 1 FTOTOBHOCTb MCMOMIb30BaTb MHPOPMALIMOHHbBIE TEXHONOIK, B TOM YKCHE
COBPEMEHHblE CPeCcTBa KOMMbIOTEPHOI rpadpunki B CBOE NpeaMeTHOR obnact, cnocobHoOCTb
NPOBOAMTb PACYETbI MO TUMOBLIM METOAUKAM, MPUMEHSATb METOAbl MATEMATUYECKOro aHannaa u
MOLENNPOBAHUSA, TEOPETUYECKOro U 3KCNEPUMEHTaNIbHOro UCCNenoBaHNS.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSeT 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH 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 onycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNAMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue dopmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpoOns
Nexuun MpakTuueckumelllaboparopHbie
L 3aHATUA paboTbi
1.Tema 1. OcHosbl 4 1.0 3 0 3 TecTnposaHve
rnapasinkun
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CtpaHnua 5 ns 13.

Bugbl n yachbl
ayauTopHOM paborThbl,
n Paspen ; c Henens UX Tpy[o0EeMKOCTb Tekywme doopmbl
"Kn"(")'ﬂ;;}r;”b' emeCTpcemecrpa (B yacax) KOHTpoOns
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
TectupoBaHue
Tema 2. OcHOBHble 4 5.4 4 0 4 Eomﬁgmﬁ::oe
3aKOHbI r’MApPOCTaTUKM sanaHne
Tema 3. Bugb! [MncbmeHHoe
OBUXEHNS, OCHOBHbIE 4 4-6 4 0 4 ggz::r;:e
‘Irmapaennyeckne
napaMeTpbl MoToKa TecTnposaHue
Konnoksunym
KoHTponbHas
paboTta
Tema 4. OcHoBbl 4 6-7 5 0 5 MNcbmeHHoe
‘IrmapoonHamMmnkm nomaiuHee
3afaHue
TectupoBaHue
Tema 5. YpaBHeHue [MncbmeHHoe
BepHynnun ona notoka JoMallHee
.|peanbHO XNOKOCTH. 4 7-8 3 0 3 3apaHve
OnpegneneHve notepb TectupoBaHue
Hanopa
lMncbMeHHoe
Tema 6. Pexumbl fomalliHee
"|BBUXEHNS XNOKOCTU 4 9-10 4 0 4 sananne
TectupoBaHue
Tema 7. VicteyeHune Egﬁ;miggoe
HEpE3 OTBEPCTIA, 4 1112 4 0 4 3anaHve
‘(Hacapku, KOpoTKme
TpybonpoBoabl TecTtupoBaHue
Tema 8 lMncbmMeHHoe
: nomaiuHee
: [ apasnueckue 4 13-14 | 4 0 4 3apaHue
pacyeTbl HANOPHbIX TecTUDOBAHME
TpybonpoBoaoB P
Konnoksuym
KoHTtponbHas
Tema 9. paboTta
HeyctaHoBuBLeecs 4 15-16 4 0 4 MNnucbmeHHoe
‘|aBMXEHME B HAMOPHbIX nomaluHee
TpybonpoBooax 3agaHve
TecTnposaHue
Tema . Ntoroeas 4 0 0 0 OK3aMmeH
" |doopma KoOHTpoOnSA
Ntoro 32 0 32
PermcTpaumnoHHbIii Homep 948325318 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. OcHOBbI ruapaBINKun
NeKUuMoHHoe 3aHsiThe (3 yaca(os)):

Mpeaomet rugpasnukn. OCHOBHbIE NOHATUSA: MNOTHOCTb, YOENbHbIA BEC, KNHEMATNYECKAS U
InHaMmmyeckas BA3KOCTb, KOSPPULIMEHT yOENbHOIro cXaTtus, KoadpPuUNEeHT TemnepaTypHoro
pacwmperns. Cunbl, EACTBYOWME B MOKOAWEACS N ABUXYLWENACS XNAKOCTH. [MoHaTre 06
"ngeanbHOM Xunaokoctn". duamyeckne CBONCTBA XULKOCTU.

naboparopHas pabora (3 yaca(oB)):

PeweHune npaktnyeckux 3agady no reme "OCHOBbI rnapasnvkn”, NPOCMOTP BUOEO Npe3eHTaunm ¢
OonucaHeM OonbITOoB.

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 aasneHume. Mmapoctatnyeckmii napagokc. Cuna naBneHus
XWIOKOCTW Ha NPOUN3BOSIbHO OPUEHTUPOBAHHYIO NOBEPXHOCTb. Crnna gaBneHns Ha LMNUHAPUYECKNE
nosepxHocTu. LieHTp naeneHus.

naboparopHas pabora (4 4aca(oB)):

PeweHune npaktnyeckux 3agay no reme "OCHOBHbIE 3aKOHbI TMAPOCTATUKKN", MPOCMOTP BULEO
npeseHTaunm ¢ onnUcaHnem OnbIToB.

Tema 3. Bunbl ABUXeHUs1, OCHOBHbIE rMapaBnauyeckue napameTpbl NOTokKa
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Cnocobbl onucanus xuakocTu. Knaccudomkaums BuaoB OBUXEHMS XUAKOCTW. HeycTaHoBMBLIEECS
N yCTAHOBUBLLEECS OBUXEHME XMOKOCTW. JlnHms Toka. Tpybka Toka 1 anemMeHTapHas cTpyrika.
MoHATME 0 BUXPEBOM 1 6E3BUXPEBOM (NMOTEHUMANBHOM) ABUXEHMW. MOTOK XunakocTn. Xusoe
cevyeHune. CpenHasa ckopocTb. Pacxon. Mmaopasnuyeckuii paguyc. YpasHeHne HepaspbiBHOCTY Npy
YyCTaHOBUBLLEMCS OBUXEHUN.

naboparopHasi pabora (4 4aca(oB)):

PeweHne npaktnyeckux 3agad no reme "Buabl oBnxeHns", npocMoTp BUAEO Npe3eHTaumm C
OMMcaHMeM OrbITOB.

Tema 4. OcHOBbI rMAPOANHAMUKM
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OCHOBHblE MOHATUSA rMapoaMHamMukn. JudpdoepeHumnanbHble ypaBHEHUS OBUXEHNS HEBA3KOM
XnOKocTu (ypaBHeHUst ditnepa). NHTerpan bepHynnu ons yCTaHOBUBLLETOCS ABUXEHMWS HEBA3KOM
XnokocTu. YpaBHeHue BepHynnu ons aneMeHTapHon CTPpyk HEBS3KOW U HECXKMMAEMOA
XWUIOKOCTH.

naboparopHasi pabora (2 4aca(oB)):

PelweHne npaktnyeckux 3agay no teme "YpaBHeHus diinepa”, NPOCMOTP BUAEO NPE3eHTaLmn ¢
onMcaHneMm onbITOB.

Tema 5. YpaBHeHue BepHynnu ons notoka peanbHom Xupgkoctu. OnpeneneHue norepb
Hanopa

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

YpaBHeHve bepHynnu ong notoka peanbHON XUIOKOCTU U ero MHTepnpeTauun: BblBOL, OCHOBHbIE
csoncTtea. [ mopasnuyecknin n Nbe3oMeTpU4ecKuin yKnoHol. llotepn Hanopa 1 popmynbl ons mx
onpegeneHns. OCHOBHOE ypaBHEHME paBHOMEPHOro asmxeHus. KoaddpuuneHT Wesn n coopmynbl
ONns ero onpeneneHns.

naboparopHas pabora (3 4aca(oB)):

PeweHne npakTnyecknx 3agady no reme "YpaBHeHne bepHynnun", npocMoTp BUAEO Npe3eHTaumm ¢
onucaHMeM OnbITOB.

Tema 6. PeXnmbl oBMXeHUs XNOKOCTH
JNIeKLMOHHoe 3aHsiTue (4 4yaca(oB)):
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NamuHapHbIl 1 TYPOYNEHTHbIA PEXMMbI ABUXEHMS XNOKOCTU. [Mynbcauum cKopocTein 1 naBneHui.
Yucno PenHonbaca v ero kputnyeckoe 3HadveHuve. [Notepn Hanopa npyv naMMHapHoOM r
TYpOYNEeHTHOM pexunmax OBUXeHUs. Mmapasnnyecky rnagkmne u WepoxoBaTble CTEHKN.
KoadbdomumeHT Japcy npy naMUHApHOM U TYpOYNEeHTHOM pexmmax ABUXEHUS.

naboparopHas pabora (4 4aca(oB)):

PeweHune npaktuyecknx 3agad no teme "TypOyneHTHbIA U NaMUHAPHBIA PEXUM OBUXEHUS
XnaKkocTtu", NpoCcMOTPp BUAEO Npe3eHTauumn ¢ onncaHmem onbiToB.

Tema 7. UcTeueHne yepes OTBEpPCTUSA, HacaaKu, KOpoTKue TpybonpoBoabl
neKumnoHHoe 3aHsitTne (4 yaca(os)):

NcTeyeHne yepes Manbie OTBEPCTUS B TOHKOW CTEHKE, Hacanku, KOpoTkme Tpybbl NpY NOCTOSAHHOM
Hanope. Buapl cxartus ctpyn. Buaobl Hacanok. KoagochnumeHTbl pacxona, CKOPOCTH, CXaTus CTpywu.
BakyyM BO BHelWHeM UunuHapryeckoM Hacaake. KoadhdomumeHT pacxona cuctemsl. Victeuerme
Yyepes Manble OTBEPCTUS B TOHKOW CTEHKE, HAacaaku, KOpoTkme Tpybbl Npy NEPEMEHHOM Hamnope.

naboparopHas pabora (4 4aca(oB)):

PeweHune npakTnyeckmx 3agay rno reme "VictedeHne XunokocTn Yepes 0TBEPCTUS", MPOCMOTP BMOEO
npeseHTaunmn ¢ onMcaHneMm OrbITOB.

Tema 8. M'mppasnmyeckmne pacyetbl HaNOPHbIX TPy6ONPoOBOAOB
JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

MoHATME 0 KOPOTKMX 1 ONMHHBIX TPYBOMpoBOAaX, MPOCTbIX U CNOXHbIX. PacyeT ruapasnnyecku
L/IMHHBIX TPY6ONpPOBOLOB NPW NOCNenoBaTeNbHOM U NapannenbHOM coeanHeHnsx Tpyb. PacyeTt
TpybonpoBoa ¢ HeNPepPbIBHbIM U3MEHEHEM pacxona no AJIMHE.

naboparopHasi pabora (4 4aca(oB)):

PelweHwne npaktmnyecknx 3agay no reme "HanopHble TpybonpoBoabl”, MPOCMOTP BUOEO Npe3eHTauum
C ONMcaHnem OonbITOB.

Tema 9. HeycTtaHoBMBLUEECS ABUXEHUE B HarMopHbIX TpybonpoBoaax
JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):

Mmapaenuyeckunin yaap B Tpybax. dopmyna H.E. Xykosckoro. OnncaHme siBneHns rmapaBnm4yeckoro
yoapa. PacyeTHble 3aBMCUMOCTN ANS BENUYUHBI TMOPABIMYECKOro yaapa n CKopocTu ero
pacrnpocTpaHeHus. [psMoi N OTpaxeHHbIN, NOSHbIA U HEMONHLIA rMAPaBINyYeckne yaapsbl.
Cnocobbl CHUXEHNS yaapHOro siBneHunst. MmapaBnnyeckmnin Tapax.

naboparopHas pabora (4 4aca(oB)):

PeweHne npaktudeckux 3anad no reme "l mopasnunyecknin yoap. ['vopasnuyeckuin tTapaH”,
NPOCMOTP BMIOEO Npe3eHTaumnm ¢ onucaHnem onbiToB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Bupbl
N Pasnen Cemect Henens | camoctositenbHon [TpymoeMKoCTb ;&%ﬂ:;ﬁg:;gzgz
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60TbI
CTY[eHTOB P
noaroToeka
noﬂamHero 1 AomalliHee
HW
1_Tema 1. OCHOBBbI 4 1.2 |3apnanms 3apaHve
rUAPaBINIU noaroToBka K
TeCTMPOBAHIIO 1 TecTupoBaHue
noaroToBk
OAroToBka nomalHee
JomallHero 2
Tema 2. OCHOBHbIE 3agaHue
2. 4 2-4 |3a;aHus
3aKOHbl rmapocTaTukin NOLTOTOBKA K
TeCTMPOBAHIIO 1 TecTupoBaHue
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Buabi
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬂ:tﬁ?:;ﬁﬁg;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTyAOeHTOB P
noarotoeka
Tema 3. Buapl noﬂamHero 5 nomMauHee
HK
|BBMXEHNS, OCHOBHbIE 4 4-6 |3apanus 3apaHve
rmapasnuyeckune OATOTOBKA K
napameTpbl NoToka
P P TECTPOBAHMIO 1 TecTmpoBaHue
NOAroTOBK
ﬂgﬂaciugerg 2 fioMalliHee
H
3agaHus safiaHne
noaroToeka K 4
KONNOKBUYM
Tema 4. OcHoBbI 4 6-7 KONNOKBUYMY y
‘IrmapoanHamMmnkm
Apoa MOAroToBKa K KOHTPObHAS
KOHTPONbHOMN 3 26073
paboTe P
noaroToeka K
TECTVPOBAHMIO 1 TecTupoBaHue
Tema 5. YpaBHeHue noAroToBka noMalHee
BepHynnu ons notoka AoMalHero 3 SanaHne
.|peanbHOM XnOKOCTU. 4 7-8 |3adaHus
Onpepenexne notepb NOOroTOBKA K
Haropa TECTVPOBAHMIO 1 TecTupoBaHue
NoAroToBK
OAroToBka noMallHee
T 6. P JomauwHero 3 sananmne
|Tema 6. Pexxumbl 4 9-10 |3ananus
OBVXEHNS XNOKOCTH NOLTOTOBKA K
TECTVPOBAHMIO 1 TecTmpoBaHune
noarotoeka
Tema 7. VicteyeHne p.oﬂaumero 3 nomalHee
H
|4epes oTeepcTmS, 4 11-12 |sananus 3apaHve
Hacagku, KopoTkme OLTOTOBKA K
TpybonpoBoabl
pyoonp TECTPOBAHMIO 1 TecTnpoBaHue
NoOAroToBK
Tema 8. ngﬂa%:erc? 3 nomalwHee
['mopaenunyeckne 3apaHve
) 4 13-14 |3afaHu4
pacyeTbl HaNoOPHbIX HOLTOTOBKA K
TpybonpoBoooB
pyoonp TECTPOBAHMIO 1 TecTupoBaHue
NOAroToBK
ngﬂa?ugerc? 2 AomalliHee
H
3agaHus safiaHne
Tema 9. noaroToeka K 4 KONNOKBUYM
HeyctaHoBuBweecs 4 15-1g |KOINOKBIMYMY
‘(ABMXEHWEe B HANOPHbIX nogroTtoBka K KOHTDOMBHAS
TpyGonposonax KOHTPOMBHOM 3 a6oga
paboTe P
noaroToeka K
TeCTMPOBAHIIO 1 TecTupoBaHue
NToro 44

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTEpakKTUBHbIe OOpPMbI 06yqe|-|v|9|
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Buabl yuebHol paboTbl: NeKUMn, NpakTUYeckne 3aHSTHS, BbIMONHEHME OOMAWHNX 3a4aHUA 1 UX
obcyxaeHns o ntToram caMocTosiTeNbHOM pPaboThl, NPOBEAEHNE TECTUPOBAHMS MO Matepuany,
KOMNOKBMYMbI MO NPOALEHHBIM TEMAM.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBbI rMAPaBANKN

noMallHee 3aaaHve , NpYMepHble BOMPOCHI:

PewweHve 3ana4 no TemMe U3 npeniaraemMoro 3afaqHuka.
TECTMPOBaHWe , MPUMEPHbIE BOMPOCHI:

1. NepBoHavanbHO Ha3BaHue ?ruapasnmka? obosHavano 2. MNMepBbiM UCCnenoBaTeENEM MO ABUXEHNIO
noToka XmuakocTu 6bin 3. XXnMAKoCTb - 3T0 PN3NYECKOe TeNo

Tema 2. OCHOBHbI€ 3aKOHbI FTMAPOCTAaTUKK

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:

PeweHne 3apnay no Teme 13 npeanaraemoro 3agayHuka.
TECTUpOBaHue , NPMMepPHbIe BOMPOCHI:

1. Pazoen MexaHukmn XnokocTen, B KOTOPOM MN3Yy4arTCA COCTOAHME paBHOBECUA XNOKOCTHN,
HaxoasiWenics B OTHOCK-TENIbHOM M abCOoNtOTHOM nokoe, gencTeyrowmne npn aTOM CUbl, a TakKxe
3aKOHOMEPHOCTU NnaBaHUA Ten 6e3 nx nepemMeleHnsa Ha3blBaloT 2. Cunon rmgpocrtatn4eckoro
naeneHuns ctonba XuaokocTy HasbiBatoT 3. Cpe,EI,HVIM raopocTtatnyecknm nasneHnem HalbiBakoT 4.
I'Iepsoe CBOWCTBO rmaopoctatn4eckoro noaBJjieHNsa 3akno4aeTcs B TOM, 4TO...

Tema 3. Bunbl nBMXEHUS,, OCHOBHbIe rTMApaBNNYeckmne napameTpbl NOTOKa

LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

PeweHune 3anay no TemMe 13 npennaraeMoro 3agaqHuka.

TEeCTMPOBaHNE , NPMMEpPHbIE BOMPOCHI:

1. OcHOBHble BUAbI ABVXEHUS XNOKOCTU. 2. MOTOK XNAKOCTY - 3T0.. [mapasnmyeckuii paguyc - ato

Tema 4. OcHOBbI rMAPOANHAMUKM

JoMallHee 3ajaHune , NPUMEpPHbIE BONPOCHI:

PelwweHve 3apnay no teme 13 npepniaraeMoro 3ajaqyHuka.
KONMOKBUYM , MPUMEPHbIE BONPOChI:

TecTtuposaHue rno Temam 1-4 (Bcero 14 BONpOCOB), HanucaTb popmynbl No Temam 1-4 (scero 10) n
TeopeTnyeckas 4acTb (BbIBECTU popmyny U3 Tem 1-4)

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

PeweHwne 3apnay no temam: 1. OcHoBbl rmapaenukmn 2. OCHOBHblE 3aKOHbI rmapocTaTukn 3. OCHOBbI
rMMAPOANHAMUKN

TeCTUpOBaHMe , MPUMEpPHbIE BOMPOCHI:

1. XngkocTb, B KOTOPOW HE BO3HUKAET CUNa TPEHUS Mexady CNosiMu 1 OTCYTCTBYET cuna
B3aMMOENCTBUS Mexay Monekynamu, a7o: 2.B ypaBHeHun BepHynnn ons aneMeHTapHOn CTPYNKm
ngeanbHom xuakoctu P/p 3.B ypaBHeHnn BepHynnu ons anemMeHTapHoOn CTPYKK naeanbHom
xuakoctn gz + P/p

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

LOMallHee 3afaHne , NPUMEPHbIE BOMPOCHI:
PeweHne 3anay no Teme 13 npeanaraeMoro 3afayHuka.
TECTUpOoBaHue , NPMMepHbIe BOMPOCHI:

1. YDaBHeHVIe BepHynnvl ONnA peanbHOro rnoToka Xnokoctn nMeeT Buna: 2. Kaknm BblpaXeHnem
BbIHNCNAOT I'VI,D,paBJ'IVIl-IeCKVII7I YKNOH 3. Kaknm Bblpa>XeHNeM BblHUCTAKOT FeOMeTpMLIeCKMVI YKNOH

9AE
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Tema 6. PeXXuMbl oBMXEHUS1 XNOKOCTU

JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

PeweHwne 3anay no teme U3 npegnaraeMoro 3agadyHuka.
TecTnpoBaHune , NpMMepHble BOMPOCHI:

1. OCHOBHOW 32KOH BSI3KOr0 CONPOTMBIIEHNS B KOTOPOM PaCcCMOTPEHbI ABa PE3KO OT/IMYaoWwmxcs
pexumMa OBMXEHUS XNOKOCTEN NaMUHAPHbIA U TYPOYNEHTHbIA SKCNepUMEHTaNbHO NONy4YeH 2.
N3meHeHne pexxmMoB ABUXEHNS XNIOKOCTH B Tpybe Habnoaaetcs npy onpeneneHHon CKopocTu
notoka ata 3asmcumocTb Bbirnaaut: 3. lNpu Re < ReKp = 2320 pexum asnxeHns:

Tema 7. UcTeueHune Yepes OTBEpCTUS, HacaaKu, KOPoTKue TpybonpoBoabl
oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

PelweHune 3anay no teme 13 npennaraeMoro 3afadyHvika.

TeCTUpOoBaHMe , MPUMEpPHbIE BOMPOCHI:

1. OTBEpCTME B TONCTON CTEHKE - 3TO TaKOe OTBEPCTUE, Korga UcTedeHne cTpym XuaoKocTu
NPOMCX0ONT N3 OTBEPCTUS AmnameTpoMm: 2. KoadhpuLMeHT COBEPLIEHHOrO CXarumsa onucoiBaeT: 3.
VHBepcuen cTpyn HasbiBatoT:

Tema 8. 'mppaBnuyeckue pacuyeTbl HaNnopHbIX TPY60ONPOBOAOB
ooMallHee 3agaHue , TpUMepHble BOMpPOCHhI:

PeleHne 3agay no Teme U3 npeanaraeMoro 3agadHuka.
TecTUpoBaHue , NPYMepHbIe BOMPOCHI:

1. TynukoBas ceTb TpybonpoBonoB cocTomT n3: 2. KonbLeBasi ceTb Tpy6onNpoBO4OB COCTOUT U3: 3.
Mpu pacyeTe CNoXHbIX TPYOONPOBOAOB COCTABMSIOT CUCTEMY YPaBHEHWIA, KOTOpPas ycTaHaBnMBaeT
PYHKLIMOHANbHbIE CBSI3M MeX Ay napameTpamu:

Tema 9. HeycTtaHOBMBLUEECS OBUXEHMUE B HANOPHbIX Tpyb6onpoBopax
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

PelweHne 3apnay no Teme 13 npeanaraeMoro 3agadHuka.

KOMNOKBMYM , MPMMEPHbIe BOMPOChHI:

TectnpoBaHme no temam 5-9 (scero 14 BonpocoB), HanucaTb PopMy bl Mo Temam 5-9 (Bcero 10) u
TeopeTnyeckas 4actb (BbIBECTU POpMyny N3 TeM 5-9)

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

PeweHune 3apnay no temam: 1. VicteyeHune yepes 0TBEPCTUS, HACaAKKU, KOPOTKME TpybonpoBoabl 2.
mopasnmyeckue pacyeTtbl HanopHbix Tpybonposoaos 3. YpaBHeHne bepHynnu ons noeanbHoi
xwnpgkoctu 4. NoTepun Hanopa B rmopaBnn4yeckon cucTeme.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

1. MatemaTtumyeckue coopMysbl Onsi pacyeta rmapasnMyeckoro yaapa nepsbiM npennoxun: 2. B
pesynbtate cxXaTusi XUAKOCTV AaBneHne B Heit: 3. SBneHne ruapasnmyeckoro yaapa BO3MOXHO
onucaTb:

Tema . UToroeasi popma KOHTpons

[MpyMepHbIe BONPOCHI K 9K3aMEHY:
Bonpochbl Kk ak3ameHy:

1. YpaBHeHune diinepa

2. 3akoH lNackans. 3akoH Apxumena

3. YpaBHeHue HepaspblBHOCTY B AndpepeHumnanbHon goopme. YpaBHeHNEe HepaspbiBHOCTU B
rmopasnuyeckon oopme.

4. KOMMNOHEHTDI BUXPSA CKOPOCTW. JlokazaTtenbcTBo BblpaXXeHnda ons BuXps CKOPOCTW.

5. YpaBHeHue bepHynnu ons snemeHTapHOM CTPYRKM YCTaHOBUBLLErOCS OBUXEHUS HEBA3KOM
Xunpgkoctu. ['eomeTpudeckas nHTepnpetauns ypasHeHns bepHynnm (4710 03HayatT Kaxanoe
BblpaXXeHWe Ha PUCYHKe 1 Kaxaas byksa).

6. YpaBHeHue bepHynnu ons notoka BS3KOW XUAKOCTU.
7. YpaBHeHne paBHOMEPHOrO OBUXEHUS XUOKOCTU.
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8. Pacxon XuakocTu Yepes Manoe 0TBepCTME B TOHKOM CTEHKE NP NMOCTOSIHHOM Harnope 1 Yepes
6onblne oTBEPCTUS.

9. VcTeyeHne XnaokocTy Yepes BHEWHIO LUMNNHOPUYECKYO HacadKy, pacxom XUaKkoCTu.
10. VicTe4yeHre XnOKoCTu Npy NepeMeHHOM Harnope B atMocdepy.
11. ®opmyna pacxoa u N3MEHEHUS OaBNeHNs s npocToro Tpybonposoaa.

12. Cuctema ypaBHeHWiA 4ns NocnenoBaTebHOro, napannenbHoro CoeanHeHns TpybonpoBoOLOB U
pas3BeTBIEHHOro Tpybonposoaa.

13. TpybonpoBon C HACOCHOI Nonayei.
14. CKOpOCTb pacnpocTpaHeHns rMapaBaM4ecKoi yaapHoi BoMHbl B TpybonpoBoae.

7.1. OcHOBHas nuTteparypa:

'mopasnuka, Ilanwes, Hukonan Hukonaesuy, 2012r.

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

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

7.2. [lononHutenbHasa nuteparypa:

CnpaBoyHKK MO rugpaenuyeckum pacyetam, Kucenes, lNetp IMpuropbesny;AnbTinynb, Aoonbd
Hasunposuny;Jannnb4yenko, Hatanba BacunbesHa, 2011r.

2. MapaxHesuy, B.T. M'mapasnvka, ruoponorus, rmapoMeTpus BOAOTOKOB: y4eb. nocobue/B.T.
MapaxHesuy. - MuHck: Hosoe 3HaHne, M.: UH®PA-M, 2014. - 368 c.
http://e.lanbook.com/view/book/64775/page70/

3. OCHOBbI rMOPaBNMKK W TEMNOTEXHUKN: y4ebHoe nocobue /3amanees 3.X., MNMocoxnH B.H.,
YecpaHos B.M. - Cl16.: N3p-Bo "MaHb", 2014. - 352 c. http://e.lanbook.com/view/book/39146/page3/

7.3. UHTepHeT-pecypcChbl:
Bukunenwns - http://ru.wikipedia.org/wiki/
Mownckosasg cuctema Google - www.google.ru

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

9BC KHura®oHg - http://www.knigafund.ru
OOP - http://www.twirpx.com/files/hydro/

8. MarepumanbHo-TexHUYeCKoe obecrneyeHne oUCLUNIUHbBI(MOAYNSA)

OcBoeHue gucumnauHbl "Mmapasnyka” npegnonaraet UCNONb30BaHNE Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

TVNOBOI NEKLUMOHHBIN Knacc, 060pyA0BaHHbIN MPOEKTOPOM U OCHALWEHHbIA HOYTOYKOM, ANs
npoBeaeHNs NEKUNOHHbIX 3aHATUIM U KNnacc Ang npoBeaeHns npakTUuyeckux 3aHATU.

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpaeneHuto 20.03.02 "MprpoanoobycTponcTBO 1 BOLOMNONb30BaHNE" U NPOOUIIIO NOAFOTOBKU
MprpoaoobycTPoCTBO .
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