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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;
Xvumusi; IHgpopMaLMOHHbBIE TEXHONOMMN.

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
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN

OK-1 BnageHue KynbTypoi MbIWNEHNS, CNOCOOHOCTb K 0606LWeHuIo,
(0BLweKkynbTypHbIE aHanuay, BOCMPUATUIO MHpOpMaLUK, NOCTaHOBKE Lenn n
KOMNeTeHLmm) BbIGOpY nyTei eé noCTUXEeHNs
MK-6 CNOCOBHOCTBIO ONEePUPOBaTb TEXHNYECKMI CPEeACTBAMU MPK
(NnpodheccunoHanbHble N3MEPEHNN OCHOBHbIX NapaMeTpoB NPUPOOHbIX MPOLLECCOB C
KOMNeTeHLmm) y4€TOM METPONIOrMYeCcKux NpUHLMNMNOB
OK-2 yMEeHVEe KPUTUYeCKM OLeHNBaTb CBOW OOCTOMHCTBA U
(0BLeKkynbTypHbIE HepocTaTky, HAMETUTb NYTU 1 BbIOPAaTh CpeacTBa pas3BuTus
KOMNeTeHLmm) LNOCTOVHCTB M YCTPaHEeHNs HefoCTaTKOB
OK-3

MEHN rMYeckn BepH FYMEHTUPOBAHHO U SICHO CTPOUTb
(oBuerymsTypHsie VOTHYIO W TWCEMOH-HYIO po
KOMMeTeHuunn) ycTHy yiop
OK-5 FOTOBHOCTbIO K KOonepauun ¢ konneramum, paboTte B KONNEKTMBE
(0BLwekynbTypHbIE P P
KOMMeTeHuunn)
MK-11 CMNOCOBHOCTBIO NMPUHSATL NPOGECCUMOHANBHBIE PELEeHUs Npw
(npodheccunoHanbHble CTPOMTENbCTBE U 3KCMNyaTaumm o6 bekToB
KOMNeTeHLmm) npuponoobycTpoiicTea 1 BOAOMO/b30BaHMSA
MK-14 CNOCOBHOCTLIO y4acTBOBATbL B pa3paboTke opraHmM3aunoHHO-
(npodheccunoHanbHble TEXHNYECKOW OOKYMEeHTaunu, OKYMEHTOB CUCTEM yrnpaBsneHuns
KOMNeTeHLmm) Ka4yeCTBOM
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
MK-7 CMOCOBHOCTBIO MCMOb30BaTb METOAb! BbIOOpa CTPYKTYpPbI 1
(npodhbeccmoHanbHble napamMeTpoB CUCTEM NPUPOA00BYCTPOACTBA U
KOMMeTeHuunm) BOJOMO/Ib30BaHMS
MK-8
n HOCTbIO MCMOMb30BaTbh METOObI NPOEKTUPOBAHNS
(MPocheccHoHanbHble EH(;(Ceofe O:bIXK().‘.OOC c;::eﬁaﬂamx KgH%?: K'FI?I/?BeHbIXpSOJ'IeaMeHTOB
KOMreTeHuunn) P Py ’ Py
CMOCOBHOCTb MCMNONb30BaTb OCHOBHbIE 3aKOHbI
MK-1 €CTeCTBEHHOHay4HbIX OUCUUMINH, METOA4bl MATEMATNYECKOro
(npodhbeccmoHanbHble aHanusa n MogenupoBaHns, TeopPeTUYeCcKoro u
KoMMeTeHuunn) 9KCMNepuMeHTanbHOro UCCnenoBaHns Npu pelleHnm
npogpeccmnoHanbHbIX 3aaad
MK-2 CNOCOOHOCTb NPenyCMOTPETb MEPLI MO COXPaHEHNIO 1 3aluuTe
(NMpodheccmoHanbHble 9KOCUCTEMbI B XO[€ CBOEI 0OLWEeCTBEHHOWN 1
KOMMNeTeHuunm) npodpeccnoHanbHOM OeATeNnbHOCTH;

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXEH 3HaTb:

OCHOBHble 3aKOHOMEPHOCTU PABHOBECUSA N OBUXEHNSA XUOKOCTEN;

OCHOBHble NapamMeTpbl U crnocobbl pacyeTa NOTOKOB B TPyOONpoBoAax U OTKPbITbIX pycnax;
cnocobbl rmapaenM4yeckoro 060CHOBaHMS Pa3MepoB OCHOBHbBIX COOPYXXEHUIA HA OTKPbITbIX MOTOKaX;
OCHOBbI (PUNbTPALNOHHbIX PACYETOB;

cnocobbl rmapaBnMYecKoro pacyeta HanopHbIx TPYOONPOBOLOB MPU YCTAHOBMBLIEMCS 1
HeYCTaHOBVBLIEMCS OBVXEHUN.

2. DONIXEH yMeTb:
NPUMEHSTb YpaBHeHne bepHynnu ong notoka peanbHON XUAKOCTU;

BbIMOMHATL rMAPaBINYECKNE pacyeTbl TPyOOoNpoBOAOB, MPOBOANTE PACHEThl COOPYXEHUI 1
conpsixxeHus 6bedpoB U PUNbTPALMOHHbIE PacyeThbl;

MCNoNb30BaTh 3HAHMS METOAMKMN pacyeTa TPybonpoBO4OB, UCTEYEHUNN Yepe3 OTBEPCTMS 1 HAcaaKM,
MPOMNYCKHOWM CNOCOBHOCTM MMAPOTEXHNYECKMX COOPYXXEHWIA, OTHOCSLWMXCS K obnacTtu
NpnpoaoobycTpoiicTBa 1 BOLOMNONb30BaAHNS;

3. OONXeH BnageThb:

HaBbIKaMW BbIMOTHEHNS MHXEHEPHbIX TMAPaBIMYECKUX PACYETOB; MPOBEAEHNS nabopaTopHbIX
rmopaBnnyeckmx nccnenoBaHuii, 06paboTkm n aHannsa ux pesynbTaTos.

4. nONXeH OJEMOHCTpUMpoOBaThb CNOCOBHOCTb 1 FOTOBHOCTb:

CNoCOBHOCTb 1 FOTOBHOCTb MCMONb30BaTh MHPOPMALMOHHbIE TEXHONOTUK, B TOM YMCHE
COBPEMEHHbIE CPeaCcTBa KOMMbIOTEPHON rpadonkn B CBOE NpeaMeTHOM obnactu, CnocobHOCTb
NPOBOAUTb PACYETbI MO TUMOBbLIM METOLANKAM, MPUMEHATb METOObl MATEMATUYECKOro aHannsa v
MOLENNPOBAHUS, TEOPETUYECKOr0 U 3KCNEPUMEHTaNIbHOro UccnenoBaHns

4. CTpyKTypa u cogepxaHve AUCLUMNAUHbI/ MOayns
Obwas Tpya0eMKOCTb AUCLIMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 3 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl OOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto

TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Crtpanuua 5 us 12.

Buabl n yachbl
ay,oMTOpHOM paboThbl,
a Pasnen ; c Henens UX TPYA0EeMKOCTb Tekywime dopmbl
"Kn"(")v"lr;,';vs""b' EMECTPlcemecTpa (B yacax) KOHTpOnNsi
Nek ImI1pal(wwecmeJ1a60paTop|-|b|e
u 3aHATUA pa60'rb|
. TECTUPOBaHU
_ Tema 1. OcHoBbI 3 1 5 3 0 ecTnpoBaHue
rmapasanku
nomMauHee
Tema 2. OcHoBHble 3 5.3 4 3 0 3apdaHve
"|3aKOHbI rMapocTaTukn TecTupoBaHue
Tema 3. Buanbl JomMallHee
|BBMXEHNS, OCHOBHbIE 3 4.5 4 > 0 3ajaHve
rnapasnuyeckue TecTmpoBaHue
napameTpbl NoToka
KOHTPONbHas
paboTa
. Bbl MalLlH
|Tema 4. OcHo 3 6-8 6 3 0 nomallHee
rMapoanHaMNKK 3ajaHve
TecTupoBaHue
Tema 5. YpaBHeHue TecTMpoBaHue
BepHynnu ong notoka
4 nomMauHee
.|peanbHom XnaokocTu. 3 9-10 4 3 0
3ajaHve
OnpegneneHve notepb
Hanopa
nomMauwHee
Tema 6. Pexumbl 3 11 5 3 0 3apaHve
"|BBMXEHNS XNOKOCTU TecTupoBaHue
Tema 7. VicteyeHune JomaliHee
yepes 0TBepCTUS, i 3ajaHve
‘lHacagkn, KOpoTkue 3 12-13 4 6 0 TecTmpoBaHue
TpybonpoBo bl
Tema 8. JoMallHee
. M'maopasnnyeckne 3 14-15 4 6 0 3ajaHve
pacyeTbl HaNOPHbIX TecTupoBaHue
TpybonpoBoLoB
KOHTPONbHas
Tema 9. paboTta
HeyctaHoBuBlLeecs 3 16 5 3 0 JoMallHee
‘|laBMXEHME B HAMOPHbIX 3anaHve
TpybonpoBopax TECTUpPOBaHME
Tema . NITorosas 3 0 0 0 9K3ameH
" |doopma KOHTpOnsA
Ntoro 32 32 0
7 SAEKTPOHHBH
PerncTtpaunoHHbii HoMep 8 VHHBEPCHTET

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. OcHOBbI ruapaBINKun
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

MpeomeTt rngpasnukn. OCHOBHblE NOHATUSA. Cunbl, AEACTBYIOWME B MOKOSALWEACS U OBUXYLEACS
xupgkocTtu. MoHgatne 06 "npeanbHom xXupgkocTtn". dnsnyeckme CBOMCTBA XUOKOCTH.

npaktnyeckoe 3aHsitne (3 yaca(os)):

[MnoTHocTb XunakocTen. CXXnUMaemMoCTb 1 TeMNepaTypHOE paclumpeHne Xunaokocten. Baskoctb
XNOKOCTEMN.

Tema 2. OCHOBHble 3aKOHbI TMAPOCTATUKMN
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MmopocTatuka. dunddepeHumansHoe ypaBHEHNE PaBHOBECUS XNOKOCTU (ypaBHeEHEe Dinepa).
OcHOBHOE ypaBHeHMe rugpoctatukn. Popmyna onpeneneHns nasneHus B todke. AGCONOTHOE,
N30bITOYHOE U BakyyMMeTpuyeckoe aasneHume. Mmapoctatnyeckmii napagokc. Cuna naBneHns
XWIOKOCTW Ha NPOMN3BOSIbHO OPUEHTUPOBAHHYIO NOBEPXHOCTb. Crnna gaBneHns Ha LMNNHAPUYECKNE
nosepxHocTu. LieHTp naeneHus.

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

dopmyna onpeneneHns gaBneHnst B Todke. ABCoONoTHOE, N3BbITOYHOE M BaKyyMMETPUYECKoe
nasneHue. MNopocTatnyeckmin napanokc. Cvuna gaBneHms XUAKOCTM Ha NPOU3BObHO
OPVEHTUPOBAHHYIO MOBEPXHOCTb. Crna faBneHns Ha UMAnHOPUYECKne noBepxHocTu. LieHTp
LaBneHuns.

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.

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

Sniopbl gasneHus. padgoaHanuTnyecknii cnocod onpeneneHns OaBneHns, Cunbl OaBneHns,
LeHTpa OaBneHusl.

Tema 4. OcHOBbI rMAPOANHAMUKM
neKkumnoHHoe 3aHsitTne (6 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.

npakTudeckoe 3aHsitne (3 yaca(os)):

MNpvMeHeHVe ypaBHeHUs BepHynnn ons pacyeta KOpoTkMx Tpy6onpoBOAOB, COCTOSIWMX U3
HECKOJbKMX Y4acTKOB pa3HOro avameTpa

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

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

YpaBHeHne BepHynnu ons notoka peanbHOM XMUOKOCTU U ero HTepnpeTtaumn. Mmapasnmyeckuii n
Nbe30MeTpUuYeckuin yknoHol. MNotepu Hanopa u dopmynbl ans ux onpeneneHus. OCHoBHoe
ypaBHeHMe paBHOMepHOro asuxeHus. KoadpdpuumeHT Wesn n goopmynbl onst ero onpeaeneHuns.

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

OnpegneneHne notepb Hanopa. OnpeneneHne onametpa Tpyodbl Npu 3a4aHHOM pacxode W Hanope
Tema 6. PeXXviMbl OBMXEHUS XUOKOCTU

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

KETPOHHBH
B_EPCHTET
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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.

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

"mopaBnMyeckun rnagkune u wepoxosatble NoBepxHocTn. OnpeaeneHune koadpdpuumeHTa Japcu npu
PasnNYHbIX PexnmMax ABUXKEHUS

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.

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

NcTeyeHne yepes manbie 0TBEPCTUS B TOHKOW CTEHKE, HAacalku, KOpoTkme Tpybbl Npy NOCTOSHHOM U
nepeMeHHOM Hanope. Bakyym BO BHEWHEM LMnMHapnyeckom Hacanke. KoadpdpmumeHT pacxona
cucTtembl. OnpeneneHne OeiCTBYIOWEro Hanopa.

Tema 8. M'mppasnmyeckmne pacyetbl HaNOpPHbIX TPy6ONPOBOAOB
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. Pacyert
TpybonpoBoa ¢ HENPEpPbIBHbIM U3MEHEHEM pacxona no AJIMHE.

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

PacyerTnbl NpPOCTOro rnapasnanvyeckn aJiIMHHOro prGOHpOBO,D,a. [MocnepnosatenbHoE U napannenbHoe
coeanHeHne pr6 Pacuert pr60ﬂpOBO,D,a npu HeﬂpeprBHOVI pasnaye n TpaH3nTHOM pacxone.

Tema 9. HeycTtaHoBMBLUEECS ABUXEHUE B HarMopHbIX TpybonpoBoaax
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

mapaenuyeckunin yaap B Tpybax. dopmyna H.E. Xykosckoro. OnncaHme siBneHms rmapaenm4yeckoro
yoapa. PacyeTHble 3aBMCUMOCTN ANS BENUYUHBI TMOPABIMYECKOro yaapa n CKopocTu ero
pacrnpocTpaHeHus. [psMoi n OTpaxeHHbIN, NOSHbIA N HEMONHbIA rMAPaBINYeckne yaapsbl.
Cnocobbl CHUXEHWS yaapHOro siBneHunst. MmapaBnnyeckunin Tapax.

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

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
Tema 1. OcHoBbl noarotoeka K
1. : 1
MAPaBIVKY 3 TECTUPOBAHMIO 2 TecTposaxne
noaroToBska
noﬂaumero 1 fioMalliHee
5 Tema 2. OCHOBHblEe 3 0.3 |3apaHus 3ajaHve
‘[3aKOHbI rTMApOCTaTUKK HOLrOTOBKA K
TECTMPOBAHMIO 1 TecTMpoBaHune
noaroToBska
Tema 3. Buapl noﬂamHero 1 nomMauwHee
3 [BBVXEHMS, OCHOBHbIE 3 4.5 |3apaHns 3apjaHue
‘Irmopasnuyeckune MOArOTOBKA K
napamMeTpbl NOToKa
P P TECTPOBAHMIO 1 TecTmpoBaHue
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noar
OLroToBKa OMALHEE
JoMallHero 1 sananue
3anaHus
Tema 4. OcHoBbI noAroToeka K
4. - v
rMapoaMHaAMUKM 3 6-8 KOHTPONbHOW 4 Kzgggganaq
paboTe P
noaroToBka K
TeCTMPOBAHIIO 1 TecTupoBaHue
noaroToBK
Tema 5. YpaBHeHve OAroToBKa oMawHee
Beprynnun ona notoka AomauwHero 1 3anaHme
5.|peanbHom XnaKoCTu. 3 9-10 [3apaHus
Onpegnenexmne notepb noaroToska K
Hanopa TECTUPOBaHMIO 1 TecTnpoBaHue
noaroToBK
OAroToBKd nomMauHee
JoMalHero 1
Tema 6. Pexumbl 3ajaHve
6. 3 11 |3apaHus
OBUXEHMNS XNIOKOCTU HOArOTOBKA K
TeCTUPOBAHIIO 1 TecTupoBaHue
noaroToBkKa
Tema 7. VictedeHune [OMALLHEro 1 nomauiHee
4yepes OTBEPCTUS, 3ajaHve
7. 3 12-13 |3aAaHu4
Hacagku, KopoTkue HOArOTOBKA K
TpybonpoBoabl
pyoonposoa TECTIPOBAHMIO 1 TecTmpoBaHue
noaroToBK
Tema 8. ngﬂa?m:)erg 1 nomMauwHee
M'mopaennyeckne 3apaHve
8. 3 14-15 |3agaHus
pacyeTbl HaNOPHbIX HOATOTOBKA K
TpybonpoBoLoB
pyoonposoa TECTIPOBAHMIO 1 TecTmpoBaHue
noar
OAroToBKa [OMAWHEE
JoMallHero 1
3apaHve
Tema 9. 3anaHus
HeycTtaHoBuBlIeecs noaroToBka K
9. OBUXEHNE B HAMOpPHbIX 8 16 KOHTPONbHOMN 4 Kgg;gganaﬂ
TpybonpoBogax paboTe P
noaroToska K
TeCTMPOBAHIIO 1 TecTupoBaHue
NTtoro 26

5. O6pa3oBare/ibHble TEXHONOIUU, BK/IloHYasi UHTEPAKTUBHbIE OOPMbl 06yUYeHUs

Buabl y4ebHol paboTbl: NeKumMm, NpakTUYecKne 3aHsTUS, BbINONHEHNE AOMAWHKX 3a4aHni 1 UX
06CcyXOeHNs Mo MToram camocTosiTeNIbHOW PaboThbl, NPOBEAEHNE TECTMPOBAHMS MO NPONAEHHOMY
MaTtepuany Ha nekuusix 1 cemmHapax.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOss yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMIUHBI U yueOHO-MeToauyeckoe obecrneyeHune
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. OCHOBbI rMAPABINKU
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

1. MNepBoHa4anbHO Ha3BaHWe "rnapaenuka” obosHadvano 2. [NepBbiM UccneaoBaTenem no OBUXEHWUIO
noToKa XnakKocTn 6bin 3. XXnakocTb - 3T0 oM3n4eckoe Teno

Tema 2. OCHOBHbIe 3aKOHbI FMAPOCTaTUKU

JoMallHee 3agaHue , NpUMepHble BOMPOChHI:

PeweHne 3apay: 1.2, 1.14,1.17, 1.19-22 (3apaHus n3 cbopHmnka 3anad)
TecTnpoBaHune , NPMMepHble BOMPOCHI:

1. Paznen MexaHuKn XnakocTen, B KOTOPOM N3YHaltoTC COCTOSIHUE PaBHOBECUS XNOKOCTMU,
Haxoasiwelncs B OTHOCK-TENbHOM M abCoNOTHOM MOKOe, AENCTBYIOWMNE NPY 3TOM CUJlbl, @ TaKXe
3aKOHOMEPHOCTM nnaBaHus Ten 6e3 nx nepemelleHns HasbiBatoT 2. CUIoN rmppocTaTMYecKoro
naeneHns ctonba XmakocTu HasbiBatoT 3. CpeaHUM rmapocTatMyeckum OaBneHNEM Ha3biBakoT 4.
[MepBoOe CBOMCTBO rMapoCTaTM4EeCcKOro AaBneHNs 3aknioyaeTcs B TOM, YTO...

Tema 3. Bugbl nBMXeHUsi, OCHOBHbIe rMApaBnuYecKme napaMeTpbl NOTOKa
LOoMalHee 3afaHne , NPUMepPHbIE BONPOCHI:

PeweHune 3apay: 2.10-15 (3apaHns n3 cbopHuka 3anad)

TeCTMPOBaHWE , MPUMEpPHbIE BOMPOCHI:

1. OcHOBHble BUAbl ABVMXEHNS XNOKOCTU. 2. MOTOK XNAKOCTK - 3T0.. 3. [napaBnnyeckuin paamyc -
370 ...

Tema 4. OcHOBbI rMAPOANHAMUKM

IOMallHee 3aJaHne , NPUMEPHbIE BOMPOChI:

Pewenne 3apay: 3.12, 3.15-20 (3apaHns na cbopHuka 3anad)
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

PeweHne 3anay no temam: 1. OcHoBbI rngpasjinkn 2. OCHOBHble 3aKOHbI rmgpocrtatukun 3. OcHoBbI
rmgpoanHaMnkm

TecTnposaHune , npmMMepHbIe BOMpPOChI:

1. XngkocTb, B KOTOPOW HE BO3HMKAET Cuna TPEeHNs Mexdy ClosiMu 1 OTCYTCTBYET cuna
B3aMMOIENCTBUS Mexay Monekynamu, a7o: 2.B ypasHeHun bepHynnn ons sneMeHTapHOn CTPYnku
npgeanbHom xuakoctu P/p 3.B ypasHeHnn BepHynnu ons anemMeHTapHom CTPYNky naeanbHom
xuokoctn gz + P/p

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

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:
PeweHne 3apay: 5.5, 5.7, 5.10-15 (3apaHuns na cb6opHmka 3anaq)
TeCTUpOBaHWE , NPUMEPHbIE BONPOCHI:

1. YpaBHeHve BepHynnn ons peanbHOro NoToka XuaKoctTu umeeT Bua: 2. Kakmm BbipaxeHnem
BbIYMCNAIOT rMAPABANYECKMA YKNOH 3. KakuM BblpaxXeHNeM BbIYMCSIOT reOMEeTPUYECKMIA YKIOH

Tema 6. PeXXnmMbl 4BUXEHUSA XUOKOCTHN

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

PeweHne 3apnay:5.16, 5.22 (3anaHus n3 cbopHmka 3agnay)
TECTUPOBAHNE , MPUMEPHbIE BOMPOChI:

1. OCHOBHOW 3aKOH BSA3KOro CONpPOTUBNEHNS B KOTOPOM PACcCMOTPEHbI ABa PEe3KO OTNNYAIOWMXCS
pexunma OBUXEHMS XUAKOCTEN NaMnHAPHbINA 1 TypOyNeHTHbI 9KCNEPUMEHTANbHO NOMYyYeH 2.
N3MeHeHne pexxmMoB ABUXEHNS XNOKOCTA B Tpybe Habnoaaetcs npy onpeneneHHon CKopocTu
notoka ata 3asucumocTb Bbirnaant: 3. MNMpn Re < ReKp = 2320 pexum gBuxeHuns:

Tema 7. UcTeueHne yepe3 0TBEpPCTUS, HacaaKu, KOpoTKue TpybonpoBoabl
IOMallHee 3ajaHne , NPUMEPHbIE BOMPOCHI:

Pewenne 3apay: 8.15, 8.17 (3apaHuns n3 cbopHmka 3anav)

TecTupoBaHue , NpUMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 9 ns 12. 111 VHI:I

S OEMALIGH



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

1. OTBEPCTME B TONCTON CTEHKE - 3TO TaKOE OTBEPCTUE, KOraa UCTe4eHne CTpym XUILKoCTur
NPOUCXOONT N3 OTBEPCTUS AnameTpoMm: 2. KospdomuUMEeHT COBEPLIEHHOr0 CXaTus onucoisaet: 3.
ViHBepcurein cTpyn Ha3bIBaIOT:

Tema 8. M'mppaBnmyeckmne pacyetbl HaNOPHbIX TPYO6ONPOBOAOB
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PeweHune 3apay: 7.15-20 (3apaHnsa 13 cbopHuka 3anad)
TECTUPOBAHNE , NPUMEPHbIE BOMPOChI:

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. HeycTtaHOBMBLLEeCS ABUXEHWUE B HANOPHbIX TpybonpoBoaax
noMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:

Pewenne 3apay: 7.23-29 (3anaHus n3 cbopHmka 3anav)

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PeweHwne 3apgay no temam: 1. MictedeHune Yepes 0TBEPCTUS, HAacadkK, KOPOTKMe Tpybonposoabl 2.
mapaenuyeckme pacyeTbl HANOPHbIX TPybonposoaos 3. HeyctaHOBMBILEECS OBUXEHME B HAMOPHbIX
TpybonpoBoaax

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

1. MaTtematunyeckune doopMynbl AN pacyeTta rmapasnnyeckoro yaapa nepsbiM nNpennoXxun: 2.B
pe3ynbTaTte cXatnsa XmoKkoctu naBlieHne B Hen: 3. SlBneHue rmgpaBsnnyeckoro yoapa BoO3MOXHO
onncartb:

Tema . UToroeasi oopma KOHTpOns

MprMepHble BOMPOCHI K 9K3aMeHY:
1. M'mppocTatnyeckoe naBneHne: Buabl, CBONCTBA, aMNtopbl, €ANHULbI N3MEPEHMS.

2. YpaBHeHus dinepa ansg ruapoctaTuky (B YaCTHbIX MPOM3BOOHbIX, B BUAE MOMHOIO
angpgoepeHumana ngasneHuns).

3. OcHOBHOE ypaBHeHMWe rugpocTaTkn. Ero rpacpmyeckas nHTepnputaums.

4. YpaBHeHne NoBepxHOCTEN ypOoBHS. HacTHble cnyyam NOBEPXHOCTEN YPOBHS: AN NOKOSALWENCs
XWIOKOCTU, ONa cnyvyas paBHOYCKOPEHHOro NPSAMONIMHENHOrO ABUXEHUS.

5. Cnna gaBneHus Ha nnockue N KPUBOSIMHENHble (LMNNHOpUYeckne) NoBepxHocTun. LieHtp
NaBneHus.

6. OCHOBHbIE NMOHSATUS TMAPOAVNHAMUKN (YCTAHOBMBLUEECS OBVXEHUE, TIMHNS TOKA, SNeMeHTapHasl
CTpyiika, MECTHAs U CPELHSISt CKOPOCTb, MMAPABANYECKMIA paanyc, pacxon v T. f.).

7. YpaBHeHne HepaspbIBHOCTN B AMdddepeHunansHOm U ruapasnmyeckon popme.
8. YpaBHeHus Siinepa ons ruapoanHaMmKm (B YaCTHbIX NMPOW3BOOHbLIX CKOPOCTEN).

7.1. OcHOBHas nuTteparypa:

Mmopasnuka, INlanwes, Hukonan Hukonaesuy, 2012r.

KpectuH, E.A.3aga4yHuk no rugpasnuke ¢ npumepamm pacyetos / E.A.KpectuH, N.E. KpectuH. -
WNapatenbctBo: "flaHb", 2014. - 320 c. http://e.lanbook.com/view/book/50160/

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

7.2. JlononHuTenbHasa nuteparypa:

PacueTt rugpasnuyeckmx cuctem, CoiveHkoB, Butanuin Anekceesny;HedpaHos, Bnagummnp MaTseesuy,
2013r.

Mmopasnuka, KyonHos, Bacunuin Anekcangposuy;Kaprtawos, dayapa Muxannosumd, 2008r.
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CnpaBoyHKK MO rugpaenuyeckum pacyetam, Kucenes, lNetp IMpuropbesny;AnbTiwynsb, Aoonbg
Hasunposuny;Jannnb4yenko, Hatanba BacunbesHa, 2011r.

7.3. UHTepHeT-pecypcChl:

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

Mouckosas cuctema Google - www.google.ru

Canrt "Bce ons ctypeHta” - http://www.twirpx.com/files/hydro/

YuyebHo-mMeToOn4Yeckmne matepuansl kagoenpsl - http://pnu.edu.ru/ru/faculties/full_time/isf/istb/study/
9BC KHura®oHg - http://www.knigafund.ru

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

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

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX WHXEHEPHbIX CUCTEM C €NHON CUCTEMOWN ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin Buaeo n ayamno
NHpopMauunu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens SBnsieTCcs Ko4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONSIET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHaleHa WupPOoKOronoCHbIM
LOCTYMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

YyebHo-MeToAMYeCKasa nuTepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUK B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctsa "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTBa
"laHb" 1 Opyrnx Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXe 3NeKTPOHHbIE BEPCU
NeproanYEeCcKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M TyMaHUTapHbIM Haykam. O6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYEeCcKUM N3LAHMSM MO MaKCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

TVNOBOI NEKLUMOHHBIN Knacc, 060pyA0BaHHbIA MPOEKTOPOM U OCHALWEHHbIA HOYTOYKOM, ANs
npoBeaeHNs NEKUNOHHbIX 3aHATUI U KNnacc Ang nposefeHns npakTuyeckux 3aHATUin.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpaeneHuto 20.03.02 "MpunpoaoobycTpoiicTBO 1 BOOOMNONb30BaHME" 1 MPOGOMII0 NOArOTOBKMN
Bopononb3oBaHue .
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