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dopma 0byyeHnsa oyHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenb gucumnnumHel (Mogyns) — AUCUMNIIMHBLI 4aTb HEOOX0AMMbI 0ObEM CBEAEHUIN O 3aKOHaxX
paBHOBECUS U ABWXEHMWS XXUOKOCTEN M ra3oB. A Takke pacKkpbiTb usnyeckne 0CoOeHHOCTH
cun OeCTBYHOLUX B XXMAKOCTAX, NPUHLMN paboTbl rmaponHeBmonpueoaa. B chopmynmposaHum
LLeNN OCHOBHbIX pa3ferioB Kypca, B OLeHKE NOoJy4YeHHbIX pe3ynbTaToB, HeobxoaMMo, AaTb
060CHOBaHME UCMONb30BaHWS 3aKOHOB M’MAPaBIMKL U yKadaHWe HanpaBrieHHOCTH
nocrneayroLen peanmsaumm aTMx 3aKOHOB B KOHKPETHbLIX MHXEHEPHbIX 3agadax. [loHumaHme
ONCUUNNHBI NO3BONUT CTYAEHTY CO3HATENbHO MOAONTU K 3YYEHMIO crneunanbHbIX QUCLMMNIUH
W B 3HAYMTENbLHOM CTEeNeHM 06nerYmT ux yCBoeHue, a B byayLien nHXeHepHoW AesTeNbHOCTM
[acT BO3MOXXHOCTb CaMOCTOSITENbHO pellaTb Hay4YHO-TEXHUYECKME BONPOCHI, CBA3AHHbLIE C
OBWKEHNEM U paBHOBECUEM XXMOKOCTEN U ra3os.

3apaym nsyyveHus UCUMNIUHBL:
3apayuv gucumnnuHel (Moayns):

— obecneuntb NOHNMaHMe CTyaeHTaMn OCHOBHbIX NONOXEHUN rmgpaBiinkmn (MexaHVIKI/I
)KI/I,D,KOCTI/I) n rmgponHesmMonpumeoaa;

- Bblp860TaTb HeobXxoanMble HaBbIKK NnpMMEeHEeHnA 3aKOHOB r’mapaBJiKn (MexaHVIKVI )KVI,D,KOCTVI)
M rmgponHesmMornpumneoaa K CaMoCTOATESIbHOMY peLlleHUo NpakTU4YeCKnx 3aaad.

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol

B HanpaBneHuu noarotoBkun (kBanudpukaums 6akanasp) 23.03.01 «TexHonorms TpaHCNoOpTHBIX
npoueccoB» [lpocune «OpraHmnsaums nNepeBo30K Ha aBTOMOOWIBHOM  TpaHCMoOpTE»
ancuunnunHa « OCHOBbLI rMapaBnukny obasaTenbHasa AMCUUnnMHa BXOAMT B BapuaTUBHYHO YacTb
avcumnnuH no Bbibopy (b1. B. 1B 6.2).

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM TpygoeMKOCTU BCeX BUAOB
y4yebHoOM paboTbl

O6Lwasn TpyAoeMKOCTb AMCLUMNMHLI (MoAyns) cocTaBnseT 4 3aveTHbiX(ble) eanHuu(bl), 144
4acos.

OuHas copma

PacnpegeneHve no cemecTtpam

Buabl 3aHATUI 3 Bcero yacos
cemecTp

O6wasa TpyaoemMKoCTb 144
AyOuTOpHbIE 3aHATUS, B 54 54
T.u.
nekumoHHsble (J1K) 18 18
npakTnyeckue 0 0
(cemuHapckue) (M3, C3)
na6bopatopHbie (J1P) 36 36
CawmocTosTenbHas 54 54

pabota ctygeHToB (CPC)




dopma NpoMeEXKYTOUHOW
aTTectaumm B cemecTpe

JKk3ameH

36

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

3ao4Hasa popma

Pacn peneneHne no cemecTtpam

atTectauum B cemMecTpe

Buabl 3aHATUI 4 Bcero yacos
cemecTp

O6Lwas TpyaoemMKoCTb 144
AyOuTopHbIE 3aHATUS, B 16 16
T.u.
nekumoHHsble (J1K) 8 8
npakTuyeckune 8 8
(cemuHapckue) (M3, C3)
nabopaTtopHsle (J1P) 0 0
CamocTosTenbHas 92 92
paboTa ctygeHToB (CPC)
dopma NpoMeXKyTOUYHOW IK3ameH 36

KypcoBas pabota
(kypcoBow npoekT) (KP,
KIT)

2. TpeGOBaHMﬂ K pe3ynbTaTaM oCBOeHUA ANCUUNIIUHDbI

Mpouecc n3yyeHns AMCUMMNNUHBLI HanpaBneH Ha PopMMpPOBaHUE CrieayoLMX KOMNETEHLMIA:

NHpekec
CopepxaHme KoMmneTeHuun
KoMneTeHunn
CMOCOBHOCTL OCYLLECTBATL SKCMEPTU3Y TEXHUYECKOM AOKYMEHTauun, Hagsop
N KOHTPOMb COCTOSIHWUSA U SKCNnyaTauum NOABUXKHOIO cocTaBa, 06 beKTOB
MK-5 TpaHCNOPTHOM MHAPACTPYKTYpPbI, BLIABNATL pe3epBbl, yCTaHaBNMBaTb

NPUYUHbI HeI/ICI'IpaBHOCTeIZ M HeJOoCTaTKOB B pa60Te, NPUHNMaTb Mepbl N0 NX
YCTpaHEeHUI0 N NOBbILLEHUIO S(b(beKTI/IBHOCTVI MCnosib3oBaHUA

rOTOBHOCTb NPUMEHATL cUcTeMy dyHAaMEHTanNbHbIX 3HaHWUIM
(MaTemMaTnyeckmx, eCTeCTBEHHOHAaYYHbIX, MHXEHEPHbIX U SKOHOMUYECKNX) ANs
Or1K-3 noeHTnunkauum, opmMynnMpoBaHns N peLleHnsa TEXHNYECKNX U
TEXHONOrM4yecknx npobnem akcnnyaTaumm TPaHCNOPTHO-TEXHONOMMYECKNX
MaLUUH 1N KOMMNEKCOB




I'InaHMpyeMble pe3ynbtaTthbl o6yqu|/|;| no ancuunninunHe gna nocnenoBaTtesibHOro JOCTXxXeHunA

YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtat 06y4eHus

3HaTb

MoporoBbiit:

1)1.0CHOBHbIE 3aKOHbI MEXaHUKM XWOKOCTU, @ TaKKe T€ UNWN UHbIEe JOMYLLEHUS U
NPeanorioxXeHuns, yrnpoLuarLmue paccMaTprBaeMblil BOMPOC, MOCKOSbKY
rMapaBnMyeckne peLleHnst CNoLwb U pagoM HOCAT NPUBNMXXEHHbIN XxapakTep
BBMUAY JOCTaTOYHO CIMOXHOro MaTeMaTU4ecKoro annapaTa TeopeTUn4ecKkon
MeXaHWKM XXNOKOCTK

2.0CHOBHbIE MOSIOXEHUSA CTATUKN U AUMHAMUKN XNOKOCTU U rasa, cocTaBnsoLwme
OCHOBY pacyeTa rmapoTeXHUYECKUX CUCTEM, CMOCOBHBIMU MPUMEHATEL CUCTEMY
dyHAaMeHTarnbHbIX 3HaHWA ANA nAeHTUUKaunum opMynmpoBaHns 1 peLleHnst
TEXHUYECKMX N TEXHONOrMYeCckux npobnem B 06nactn TEXHONOrMU, opraHusaunu;
2) 3HaTb cucTeMy yHAaMeHTarnbHbIX 3HaHWI (MaTemMmaTUyeckux,
€CTeCTBEHHOHaY4YHbIX, UHXEHEPHbIX N IKOHOMUYECKNX), @ TaKKe OCHOBHbIE
MOHATUA U 3aKOHbI, MPUMEHSEMbIMU NPU pacyeTax TPaHCMOPTHO-
TEXHOMNOMMYeCKUX MaLlrH N KOMMMEKCOB

CTaHpapTHbIN:

1) coBpeMeHHble NoaxoAbl, MeToAbl, MCMONb3yeMble NPy pacyeTax
rmapaBnuUyecknx cucTeM, NPUMEHATbL cucteMy dyHaAaMeHTanbHbIX 3HaHWM Ang
naeHTudukaunm opmynmpoBaHms U peLleHnss TEXHUYECKUX N TEXHOSTOrMYECKNX
npobnem;

2) 3HaTb cucTemy byHOaMeHTanbHbIX 3HAHUI (MaTemMaTUYECKUX,
€CTEeCTBEHHOHAY4YHbIX, UHXEHEPHbIX 1 3KOHOMUYECKNX) ANs peLleHns
TEXHMUYECKMX U TEXHONOMMYECKUX Npodnem

OTanoHHbIN:

1) ncnonb3oBaTb pacyeTHble METOAbI NMPU pa3paboTke 1 CoBEpLUEHCTBOBAHUM
TEXHOMNOrMYeCKNX NPOLIECCOB MPU MIIaHNPOBaHUN U YNPaBNEeHUN TEXHUHECKOW U
KOMMepYeCcKoWn 3KcnnyaTaumen TpaHCNOPTHLIX CUCTEM,;

2) 3HaTb cucTemMy PyHAaMeHTarnbHbIX 3HaHUM (MaTemaTuyeckux,
€CTeCTBEHHOHaY4YHbIX, UHXEHEPHbIX 1 3KOHOMUYECKUX) ANS naeHTuduKaumm,
dopMynMpoBaHNS N PeLLUEHNsT TEXHUYECKUX N TEXHOMNOrMYecknx npobnem
3KcnnyaTaumm TpaHCNOPTHO-TEXHONOMMYECKNX MALLNH 1

Moporosbli:

1) pewaTb NpakTUYeckne 3aga4vmn npu NOMOLLM NPOCTbIX METOAOB C BblAENEHNEM
rMaBHbIX XapakTEPUCTUK N3yHaEMOro SIBIIEHMS C UCMONb30BaHNEM OCpPeaHEHHbIX
BENWNYMH, B 06racTv TEXHOMOMK, OpraHn3aumm NNaHMpPOBaHUsS U yNpaBeHns
TEXHUYECKON 1 KOMMEPYECKON 3KCMnyaTaumnein TpaHCNOPTHBIX CUCTEM;

2)yMeTb NPUMEHSATb MONyYeHHble PyHAAMEHTanNbHbIE 3HaHUS (MaTeMaTUYeCcKuX,
€CTECTBEHHOHAYYHbIX, NHXXEHEPHbIX M SKOHOMUYECKMNX HayK) Ans pacyeTa
TPaHCMOPTHO-TEXHOMOMMYECKNX MALLWH U KOMMIEKCOB




YmeTb

CTaHpapTHbIN:

1)NPUMEHATL METOAbI pacyeTa B rmapaBriMyeckux cuctemax ans
naeHTUrKaunm opmMynMpoBaHUs U peLLEeHNS TEXHUYECKMX N TEXHOIOrMYECKNX
npobnem B ob6nactu TEXHONOMMK, opraH1M3aLuu;

2) yMeTb NPUMEHSATb CUCTEMY (PyHAAMEHTasbHbIX 3HAaHUI (MaTeMaTUYECKMX,
€CTEeCTBEHHOHAYYHbIX, NHXXEHEPHbIX Y SKOHOMUYECKNX) NS UAEHTUUKaLNK,
hopMynNMpoOBaHUS N PELLEHUS TEXHUYECKMX U TEXHOMOrMYECKMX Npobnem

OTanoHHbIN:

1) pewwaTb HeCcTaHOAPTHbIE NPaKTUYECKME CMOXHbIE 3a4a4n NPU NOMOLLM
MEeTOo40B rmapasnuku, B 06nacTv TEXHONOMMM, opraHn3aLmmn nnaHMpoBaHms u
ynpaBneHnst TEXHNYECKON U KOMMEPYECKOMW aKCnnyaTaLmen TpaHCnopTHbIX
cucTem;

2)ymMeTb NPUMEHSTb cucTeMy dbyHOAMEHTarnbHbIX 3HaHUIN (MaTeMaTU4ecKuXx,
€CTEeCTBEHHOHaY4YHbIX, UHXEHEPHbIX 1 3KOHOMUYECKMX) ANS naeHTndukaumm,
POpPMYNMPOBaHUS N PELLEHUS TEXHNYECKUX U TEXHOMOrMYECKMX Npobrem
aKcnnyaTaumm TPaHCNOPTHO-TEXHONOMMYECKNX MaLUUH U KOMMNSEKCOB

Bnapgetb

Moporoebli:

1) BnageTb TePMUHOMOIMEN, OCHOBHLIMU MOHATUAMM MU 3aKOHaMU,
NPUMEHSIEMbIMWN AN PELLEHNs] TEXHUYECKUX U TEXHOSIOrMYecKMx npobnem B
obnacTn TeXHONOrM1, opraHn3auuu, NIaHMPOBaHNS 1 YNpPaBneHUst TEXHUYECKON
N KOMMEPYECKOW 3KCMyaTaumMm TPaHCMOPTHBIX CUCTEM;

2) BnageTb oyHAaMeHTanbHbIMU 3HAHMSIMK 41151 TOro YTOObLI paccynThIBaThb
TPaHCNOPTHO-TEXHONOMMYECKME KOMMIEKChI

CTaHgapTHbIN:

1) BnageTb MeTogamu pacyeta COOTBETCTBYHOLLMX CUCTEM; CMOCOBHLIMU
NMPUMEHSTb CUCTEMY (PYHAAMEHTANbHbIX 3HaHWUIA AN AeHTUdMKaLUn
hopMyNMpPoOBaHMS U PELLEHUS TEXHUYECKMX U TEXHOOrMYecKMX npobrnem B
obnacTv TEXHOMOrMK, opraHn3auum;

2) BnageTb nony4YeHHbIMK pyHAaMEHTanbHbIMU 3HAHUAMWN (MaTEMaTUYECKMX,
€CTeCTBEHHOHAaY4YHbIX, UHXXEHEPHbIX M 9KOHOMUYECKMX HayK), Ansi peLueHus
TEXHUYECKMX U TEXHOMNOIMYECKUX Npobnem

OTanoHHbIN:

1) BnageTtb obLeHay4YHbIMM 3HAHUAMM B 061aCTu rMapaBnnki U ruapaBnmnyeckmx
N NHEBMATUYECKUX CUCTEM U peLlaTb TEXHUYECKNE N TEXHONOrMYECKNE
npobrieMbl B 0611aCTN TEXHONOMMKU, OpraHn3auun, NNaHNPoBaHWS 1 YNpaBlieHus
TPaHCMNOPTHLIMU CUCTEMAMMU;

2) BnageTb cuctemon oyHaaMeHTanbHbIX 3HaHMN (MaTeMaTu4eckux,
€CTECTBEHHOHAYYHbIX, MHXXEHEPHbIX U 9KOHOMUYECKMX) ANSA ngeHTudmnkaumm,
OPMYNNPOBAHNA U PELLEHNS TEXHNYECKNX U TEXHONOrMYECKNX Npobnem
aKcnnyataumm TpaHCNOPTHO-TEXHOMOrMYECKUX MaLlvH 1 KOMMNIIEKCOB

3. CopepxaHue gUCLMUNIINHDbI

3.1. Pasgens! gucumnnuHbl U BUAbI 3aHATUN
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Ou4Hasna chopma

Howme Bcero AyanTopHoie
Mogaynb pa3/:|,erF|)a HanmeHoBaHue pasgena 4ACOB 3aHATUSA CPC
JIK |M3(C3)|NP
1 1-1 BBep,eHme“B rmapasnuky. OCHOBHbIE CBOMCTBa 10 2 4 4
XNOKoCTen.
° -1 OCHOBHbIE NOHATUS U YpaBHEHUS 14 | 2 6 6
rmapocTaTmku
OCHOBHbIE MOHATUS TMAPOANHAMUKN JTMHMS
3 3-1 TOKa. OnemMeHTapHas cTpyuka. 12 | 2 4 6
M'mapaBnuyeckne napaMmeTpbl NOTOKa.
3-2 OCHOBHbIE YpaBHEHMUS TMAPOANHAMMKN. 12 | 2 4 6
4 4-1 PeXXuMbl ABMXXEHMWS XKUAKOCTU N OCHOBBI 12 | 2 4 6
rmapoanHammyec-koro nogobus
5 5-1 M'mapaBnuyeckne ConpoTMBIIEHMS 14 | 2 6 6
6 6 McTeueHmne XnakocTn Yepes oTBepCTUs n 12 | 2 4 6
Hacaaku
7 7 M'mapaeBnuyeckn pacyeT TpybonposoaoB 10 | 2 2 6
8 8 OcHoBbLI r<MApPO- 1 MHEBMOMpPMBOAA 12 2 2 8
Wtoro 108 (18| 36 |0 | 54
3ao4Hasa popma
Howme Bcero AyBATOpHbIE
Moaynb pasner?a HaunmeHoBaHue pasgena 4aCOB 3aHgatua  |CPC
JIK|M3(C3)|NP
Beenenwue B rugpasnmky. OCHOBHblE CBOMCTBA
Xunakocten.OCHOBHbIE NOHATUS U YpaBHEHMS
1 1-1 rmapoctaTtukn.OCHOBHbIE NMOHATUS 36 | 4 > 30
rmapoanHamuku JNlnHma Toka. QnemeHTapHas
cTpynka. MvapaBnnyeckme napameTpsbl
notoka.OCHOBHblE YpaBHEHMWS TMAPOANHAMUKN.
PexXuMbl OABMXEHMWS XKUAKOCTU N OCHOBBI
rmapoaMHaMmn4eckoro
2 2-1 nogobus.'mopaBnuyeckue 38 |2 4 32
ConpoTuMBIeHns. MIcTedeHne KngkocTn u rasos
yepes OTBEPCTUS U HacaaKku
M'mapasnunyeckuin pacyet
3 3-1 TpybonposoaoB.OCHOBbI rMAPO- U 34 (2 2 30
nHeBMoOMNpuBoaa
WTtoro 108 | 8 8 0] 92




3.2. JleKUMOHHbIe 3aHATUA

Ou4Hasna hopma

Moaynb

Homep
pasgena

Co,u,ep>|<aHv1e NEKUMOHHbIX 3aHATUI

1-1

BeeaeHue. MNpeameT, 3agayun n MeTogbl rMApPaBNnKN U ee 3Ha4YeHNeE.
YKngkocTtb kak cnnowHas cpega. CxxnmaemocTb XKuakoctu. MNnoTHOCTb,
TENnoBoe paclunpeHne, NOBEPXHOCTHOE HaTsKeHMe. 3aKOH BA3KOro
TpeHna. Mogenb ngeanbHOM XXUAKOCTHU.

2-1

OCHOBHbIE NOHATUA U YpaBHEHMS rapocTaTukn. Cunbl, 4eNCTBYOLWME B
XuakocTtu. MmapoctaTnyeckoe gaBrieHNe U ero CBoncTea.
OudbdepeHumnanbHble ypaBHEHUSA paBHOBECUS XXUAKOCTU N NX
WHTEerpmpoBaHme ansa abCconoTHOro U OTHOCUTENBLHOMO Nokos. Cunbl
AaBNeHNs XXNOKOCTU Ha NNOCKME U KPUBOSTMHENHBIE NOBEPXHOCTMU.
lMnaBaHne Ten B XXnAKoCTU. 3akoH Apxmmena

3-1

OcHoBHble 3agayum rugpoanHamunkn. Metoabl n3yvyeHus ABMKEHUS
xungkoctu. M'mapasnuyeckne mogenu notoka. OCHOBHbIE NOHATUS
KMHEMAaTUKN XUOKOCTU: TPaeKTopMmM U NUHUK ToKa, Tpybka Toka,
anemeHTapHas Tpybka, HopMmanbHoe ceveHue, pacxog. MNMoToK XuakocTu,
CcpeaHsast CKopoCTb. ['MapasnMyeckun paguyc.

OCHOBHbIE TEOPEMbLI U YPpaBHEHUS TMOPOAMHAMUKA. Y paBHEHNE
HepaspbIBHOCTU A9 O4HOMEPHOIO N TPEXMEPHOIO TEYEHMUS
HeCKMMaeMOW XUAKOCTU. YpaBHeHne bepHynnu ons noToka BA3KOW
Xngkoctu. NeomeTpryeckoe 1 sHepreTU4ecKoe TOSIKOBaHNE ypaBHEHUS
BepHynnun. KoadpduumeHt Kopronuca. lNpnmepbl NCNOMb30BaHNS
ypaBHeHust bepHynnu B TEXHUKe.

4-1

PexxnmMbl ABMXXEHWS XXMOKOCTU 1 OCHOBbLI r’MAPOANHAMUYECKOro nogobus.
OcHoBbI TEOPUKM r<MOPOANHAMUYECKOro noaodus. Kputepuii nogobus n
ModenMpoBaHne rmapoamHamMmmyeckmx aeneHui. NonHoe n YacTuyHoe
nopobue

KoahdmumeHTbl MECTHBIX NOTEPb. DKBMBANEHTHAsA AfIMHA MECTHbIX
conpoTusneHnin. BsammHoe BnnsHMe MECTHbIX CONPOTUBIIEHNNA

McTeyeHne XngKocTn u3 oTBepCcTun U Hacagkos. KoadhdmumeHTsl
CKOPOCTU, CxaTus 1 pacxoga. Tunbl HacagoK U X NPUMEHEHME.

Mmppaenuyecknn pacdeT TpybonposoagoB. O6Lme cBegeHns u
knaccudmkauus Tpybonposoaos. MNMoHaTne 06 onpeaeneHmm
3KOHOMMWYECKM HaMBbLIrOAHENLEro guameTpa Tpybonposoaa

7




OcHoBbl rugpo- 1 nHeBmonpueoda Ux knaccmdpukaums. MprHumn
OENCTBUSA OUHAMNYECKNX N 0O bEeMHbIX rMpoMalunH. OCHOBHble pabouve
napamMmeTpsbl: nogada, Hanop, MOWHOCTb, K.M.A4. OCHOBHbIE NOHATUSA U
anemeHTbl 06beMHOro rmapo- u nHesmonpueoga. Cxema OIT1 ¢
3aMKHYTOW 1 Pa30MKHYTOM LMpKynsaumner paboyen xumgkoctn. Cnocobbl
perynupoBaHnst ckopocTu. MNaponHeBMoannapaTypa.

3ao4Hasa popma

Mogaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUI

1-1

OcHoBHbIE CBOMCTBA XMAKocTeN. XKNOKOCTb Kak CnroLwHasa cpeaa.
CxunmaemocTb XuakocTu. MNNoTHOCTb, TENNOBOE paclUMpeHune,
NMOBEPXHOCTHOE HaTsXKeHne. 3aKoH BA3KOro TpeHnsa. OCHOBHbIE MOHATUS
N ypaBHeHUs rugpoctaTnki. Cunbl, 4ENCTBYIOLLME B XUOKOCTU.
MmppocTtaTtnyeckoe gaBneHue n ero ceonctaea. [AuddepeHumnanbHble
ypaBHEHUS paBHOBECUS XXMAKOCTU N UX UHTErpupoBaHue Ans
abCconTHOrO M OTHOCUTENBHOrO NOKOsi. OCHOBHOE YpaBHEHMWE
rmgpocTtatukn. 3akoH Nackansa. Cunbl gaBneHust XXMOKOCTU Ha NITOCKUe U
KpMBONUHENHbIE MOBEPXHOCTU. [1NaBaHne Ten B XXMAKOCTU. 3aKOH
Apxumena.OCcHOBHbIE MOHATUS U ypaBHEHUSA ruapoanHamMuki. OCHOBHbIE
3agauv rugpoguHamuky. 'mgpaesnuyeckne mogenu notoka. OCHOBHbIE
NOHATUSA KWHEMATUKUN XUOKOCTU: TPAEKTOPUN 1 NMMHUKN TOKa, TpyDOKa Toka,
anemeHTapHas Tpybka, HopmanbHoe ceveHue, pacxogd. MNMoTok XuakocTu,
cpenHsasa ckopocTb. [ugpasnuyeckuii pagnyc.OCHOBHbIE TEOPEMbI U
ypaBHeHUs rmapoanHaMuku. YpaBHeHne HepaspbIBHOCTU AN
OLHOMEPHOI0 M TPEXMEPHOIO TEYEHUS HECKNMAEMOW XUAKOCTU.
YpaBHeHue bepHynnu onsa notoka BA3KOW XnakocTu. feomeTpudeckoe un
3HepreTnyeckoe TorkoBaHne ypaBHeHust bepHynnu. KoadpdpumuneHt
Kopunonuca. lNpumepbl ncnonb3oBaHna ypasHeHUs BepHynnnM B TEXHUKeE.

2-1

Pexnmbl ABMXEHMS XXMOKOCTU N OCHOBbLI rTMAPOANHAMUYECKOrO nogobus.
JlamMuHapHbIN 1 TypOYNEHTHbIA pEXUMbI ABUXKEHNS XKNOKOCTU. OnbIThl
PenHonbaca. Kputepuin PenHonbaca n kputudeckoe ymcrno Re. OcHoBbI
Teopun rmapogmHammyeckoro nogobus. Kputepun nogobus m
MOAEeNNpoBaHMe rMapoanHamMmyecknx aeneHnn. NonHoe n yactnyHoe
nogobue.ctedeHne XnaokocTn n3 oTBEPCTUN 1 HacagkoB. icTteveHune
XNOKOCTU Yepes3 OTBEPCTUSI U HacadKu Npu NOCTOSIHHOM M MepeMeEHHOM
Hanope. KoadhdunumneHTbl CKOpoCTH, CxaTus 1 pacxoga. Tunbl Hacagok u
NX NPUMEHEHME.




3-1

Mmapaenuyeckun pacyet Tpybonpoeogos. ObLume cBegeHus
Knaccudpmkaumus TpybonposogoB. N'vapaBnnyeckue xapakTepucTukm
TpybonposoagoB. MeToabl rmapaBMyeckoro pacdeTa HanopHbIX
TpybonpoBOAOB: NPOCTLIX, CNOXHbIX. [ToHATME 006 onpeaeneHnn
3KOHOMMYECKM HamBbIrogHeNnLwwero anameTpa Tpybdonposoga.OCHOBLI
rmapo- n nHeemonpueoga ObLume cBeaeHNs 0 rMapaBiNYecKMX MalunHax
1 rmapo-nHeBmonpuBogax. Nx knaccudumkaums. MNMpuHumn gencrems
ANHaAMMYECKUX U 00 bEeMHbIX rmpomMallmH. OCHoBHbIE pabouyne
napameTpbl: nogaya, Hanop, MOWHOCTb, K.N.4. OCHOBHbIE MOHATUA U
3NeMeHTbl 06beMHOro rmapo- n nHeesmonpmeoaa. Cxema OIlTl ¢
3aMKHYTOW N pa3OMKHYTOW LUupKynaumen padoyen xugkoctu. Cnocobbl
perynmpoBaHus ckopocTu. MmaponHeBmoannapartypa.

3.3. MpakTnyeckne (ceMnHapcKme) 3aHATUSA

Ou4Hasna hopma

Homep o
Mogaynb CopepxaHme npakTN4eCKUX(CEMUHAPCKNX) 3aHATU
pasgena
OcHoBHble cBoncTBa xngkocten. KMAKOCTb Kak CnoLwHas cpeaa.
1 1-1 CxMMaeMocCTb XNOKOCTKW. [NOTHOCTL, TEMNNOBOE pacLUMPEHME,
NOBEPXHOCTHOE HaTsXeHne. 3akoH BA3KOro TpeHusi. Mogenb naeansHON
XNOKOCTW.
2 2-1 OcHoBHOe ypaBHeHMWe rmapocTaTuki. 3akoH Nackans.
3.1 OcCHOBHbIE NOHATUA U ypaBHEHUS rmapoanHamukn. OCHOBHbIE 3adayuun
rmopoavHaMuKK.
3
YpaBHeHne Hepa3pbIBHOCTM ANt OOAHOMEPHOIO U TPEXMEPHOIrO TeYEeHUs
3-2 HeCXMMaeMOW XUAKOCTU. YpaBHeHne bepHynnu ons noToka BA3KOW
XNOKOCTH.
4 4-1 JTamuHapHbIv 1 TYpOYNEHTHBIN PeXUMbI ABMXKEHUS XMUAKOCTU. OnbIThl
PenHonbaca. Kputepuin PerHonbaca n kputndeckoe Yncno Re.
5 5-1 MmppaBnu4yeckne conpoTmeneHns. MecTHble rmgpaBnmyeckue
COMPOTMBIIEHUS U UX BUAbI.
6 6 VicTeueHune XnakocTn Yepes OTBEPCTUSA U HAaCaAKM NPU NOCTOSIHHOM U

nepemMeHHoOM Hanope.
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vopaBnvyeckne xapaktepuctukm Tpybonposogos. MeToabl

7 7 rMApaBAMYECKOro pacyeTa HanopHbIX TPy6onpoBoAOB: NPOCTLIX,
CIOXHBbIX.

8 8 O6Lwue cBefeHMs O rTMAPaBINYECKUX MaLLMHAX U rnapo-
NHEBMOMPUBOAAX.

3aouHana dhopma

Homep

Mopynk pasgena

CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI

OcHoBHbIe cBoncTBa xuakocTen. OCHOBHbIE MOHATUSA U ypaBHEHNS
1 1-1 rmgpocTtaTtukun. [laBneHme B TOUKE MOKOSLLENCS XMAKOCTU. [locTpoeHne
NbE30METPUYECKON N HANOPHOWN NIMHUN

PexnMbl ABMXXEHUS XXUAOKOCTEN. rVI,EI,paBJ'IVI‘-IeCKVIe CONpOTUBIIEHUA.
McTeueHune XnakocTtu yepe3 OTBEPCTUA N HACaOKU

3 3-1 Mmppaenuyecknin pacyeT TpybonposoaoB

3.4. NabopaTopHble 3aHATUA

3.5. OpraHnsauusa camocTosaTesribHOMN paboThbl

OuHas ¢popma

Buabl
Homep CopepxaHme matepuana BbIHOCMMOTO Ha A .
Mogaynb CaMOCTOATENTbHOWN
pasgena CaMOCTOATENbHOE N3ydeHne
paboThbl
TemnepaTypHOE paclumpeHne n o6bLeMHOe cxxaTue. Pelwenune
1 1-1 OnpepaeneHne NNOTHOCTK, KO3hULMEHTA BA3KOCTH, KOHTPOSbHbIX
KoathduuneHTa NoOBEPXHOCTHOIO HATSXEHUS 3agad
[laBneHne B TOYKE NOKOSLLENCS XKUAKOCTH.
Onpepenexne abcontoTHOro, BakyyMMeTPUYECKOro u PeweHme
MaHOMETPUYECKOro rmapoCTaTUYECKOro
2 2-1 N KOHTPOJbHbIX
paBneHnaCunbl JaBneHns NOKOSILLLENCS XKNOKOCTU Ha 3anay
rOPU30OHTanbHbIE U HAKMOHHbLIE MIOCKME MIOoLWLAaaKu.
MocTpoeHne antop rmapoCcTaTUYEeCcKoro AaBneHns.
CoctaBneHue
3 3-1 Cnocobbl onucaHns OBUXEHNS KUAKOCTU
KOHCneKkTa
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CocTaBneHue

3 3-2 [NocTpoeHne Nbe3oMeTpU4ECKON U HAaNOPHOW SIMHUI
KOHCMekKTa
JTamnHapHoe aBwxkeHue xngkoctu. TypbyneHTHoe PeleHme
OBWKeHue xnakoctu. Kputnyeckoe umcno
4 4-1 Peri N KOHTPOSbHbIX
erHonbAca. OnpegeneHne KpUTUYECKOM CKOPOCTH, sagad
OnpepgeneHve pexuma Te4eHUS XUAKOCTU
dopmynel Japcw, Weswn. Npadukn Hukypaase, PeweHune
5 5-1 MypuHa. dopmynbl 4ns onpegeneHns KosuumeHTa | KOHTPOSbHbIX
noTepb Ha TpeHne 1 0bnacTb UX MPUMEHEHNSI. 3agaq
OnpepgeneHve pacxoga U CKOPOCTU TedeHus Xugkoctu | PewweHue
6 6 Npy UCTEYEHMUN U3 Manoro OTBEPCTUS B TOHKOW CTEHKE | KOHTPOMbHbIX
npv NOCTOAHHOM W NEPEMEHHOM Hamnope 3apaud
mapaBnuyecknin pacyeT ANMHHOMO TpybonpoBoaa PeweHne
7 7 NOCTOsIHHOro AvameTpa. 'vapasnuyeckun pacyet KOHTPOIbHbIX
KopoTKoro Tpybonposoga 3agav
MprHUUN gencTBMA ANHAMNYECKNX N OO BEMHBIX
CocTtaBneHue
8 8 rmgpomarunH. OCHOBHbIE MOHATUS U ANIEMEHTBI KOHCMEKTa
06BbEMHOro ruapo- u NHeBMoOMNpMBoAa
3aoyHas dopma
Buabl
Homep CopeprkaHne maTtepuana BbIHOCMMOrO Ha .
Mogaynb CaMOCTOATENTbHON
pasgena caMoCTosTeNbHOE U3yvyeHue
paboThbl
TemnepaTypHoe paclumpeHne n obbemMHoe
cxatue. OnpegeneHne NNOTHOCTMH,
KoadbhmumneHTa BA3KOCTN, KoadhdumLneHTa
NMOBEPXHOCTHOrO HaTsxeHus. OnpegeneHue
abConTHOro, BaKyyMMETPUYECKOTO U CoctaBneHue
1 1-1 MaHOMETPUYECKOro rmapocTaTMyeckoro AaBneHus. | KoHcnekTa.PelweHne
Cwunbl gaBneHns NOKOSALLENCH XUAOKOCTU Ha KOHTPONbHbLIX 3a4au
FOPU30HTarnbHbIE U HAKMOHHbIE NMITOCKUE
nnowaaku. NocTpoeHne anop rMapocTaTMyeckoro
AaBrieHna.Cnocobbl onucaHns ABUXKEHUS
XNOKOCTW.
JlamnHapHoe aBmkeHue Xngkoctu. TypbyneHTHoe
OBWKEHUe Xnakoctu. Kputnyeckoe umcno
PenHonbaca. OnpegeneHne Kputndeckon
ckopocTn, OnpegeneHue pexvma TedeHns
xngkoctun.®opmynel Japcu, Lesn. Mpadukn CoctaeneHue
2 2-1 Hukypaase, MypuHa. ®opmynel Ans onpegeneHns | KoHcnekta.PelwweHve

ko3 pmumeHTa NoTepb Ha TpeHne n obnacTb Mx
npumeHeHusi. OnpeaeneHne pacxoga v CKOpoCTu
TEYEHUS KUAKOCTN MPU UCTEYEHUM U3 Marioro
OTBEPCTUSI B TOHKOW CTEHKE NPU NMOCTOSHHOM U
nepeMeHHOM Harope

KOHTPOJIbHbLIX 3ada4
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'mapaBnuyecknin pacyeT ANMHHOIO TpybonpoBoaa
NOCTOsIHHOrO AnameTpa. 'vapasnuyeckun pacyet

KopoTkoro Tpybonposoga.llpmHuun gencrems Cocrasrexve
3 3-1 P pyoonp P KoHcnekTa.PelwweHne
ONHAMUNYECKNX N OO BbEMHBIX TMAPOMALLH.
KOHTPONbHbLIX 3a4au
OCHOBHbIE NOHATUSA U 3NEMEHTbI 0OBEMHOIO
rmapo- u NHeBMonpMBeoaa
4. WHTepakTnBHbIe popMbl 0Opa3oBaTesibHbIX TEXHOOMNM
Bug
Homep Konun4yectBo
Mogaynb asgena y4ebHbIX O6pasoBaTenbHble TEXHONOMMn 4acoB
P 3aHATUN
MynbTumeamna, Vicnonb3yoTca guanorosble
5 5.1 nK, np OMNCKYCCUM Ha YPOBHE «NpenogaBaTerib- 4
’ oby4arowmnca» n «oby4daroLwmmncsa- odyvarowmmnca»
. CXeMbl, pUCYHKMN.
Mcnonb3ytoTcsa ananoroeble AUCKYCCUM Ha YPOBHE
«npenogasaTenb-obyyaroLwmnncay u
3 32 | nk np | ¢MPenoAasal yHatolm 4
«obyyatominca- obyyaromncay . Cxemel,
PUCYHKN.
Mcnonb3ytoTcsa ananoroeble AUCKYCCUM Ha YPOBHE
«npenogasaTenb-obyyatloLwmnncay u
4 4-1 | nk np | ¢MPENOAABAT yHatomi 4
«obyvatrowmmncsa- obyyatrowmmncay . Cxemsl,
PUCYHKWN.
MynbTumeama. Vicnonb3yoTca guanorosble
5 5.1 nK, np OMCKYCCUM Ha YPOBHE «NpenogaBaTerb- >
’ obyvarowmnca» n «oby4varommnca- odyvarowmmnca»
. CXeMbl, PUCYHKMN.
Mcnonb3ytoTca ananoroeble AUCKYCCUM Ha YPOBHE
6 6-1 o «npenogasaTenb-obyyaroLwuncay un o
’ «obyyvarommncsa- obyyarowmmncay . Cxemsl,
PUCYHKN.
MynbTumeama.Micnonb3yoTcs Auanorosble
NCKYCCUM Ha yPOBHE «MNpenogaBaTerb-
8 8-1 | nknmp | PYCKY yp penoa 4

oby4arowmnca» n «obydarommncsa- odyvarowmmnca»
. CXeMbl, PUCYHKMN.

5. ®oHA OLEHOYHbIX CPeACTB ANsl NPOBeAeHUS TeKyLLero KOHTpons u

PoHO OLIEHOYHbIX CPeacTB

NPOMeXYyTOYHOM aTTecTaumMm oby4aloWmxca No gucumnninHe (moayno)

6. Yye6GHO-MeTOANYECKOE U NH(hpOPMALMOHHOE obecnevyeHne QUCLUMNINMUHDI

6.1. OcHoBHasa nuTepaTypa

6.1.1. MNeyvyaTHble UsgaHuns
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http://work.zabspu.ru/fos/15/154/23..03.01. %D0%911.%D0%92.%D0%94%D0%926.2 %D0%A4%D0%9E%D0%A1(%D0%9E%D0%9F%D0%A2 %D0%BE%D1%87 15,16).pdf

1. Kocapes C.I. TnapaBnuka: y4eb. nocobue/Kocaper Cepren lNeHHagbeBud. - Yuta: Yutly,
2006. - 119 c.

2. Nanwes H.H. Mgpasnuka: yyebHuk / Jlanwes Hwukonan Hwkonaeswd. - 3-e u3g., ctep. -
Mockea: Akagemus, 2010. - 272 c.

3. WTrepennuxt [.B.Mmapaenuka: y4ebHuk / LlUtepeHnuxt Jasug BeHnamuHoBud. - 3-e unsg.,
nepepab. n gon. - Mockea: KonocC, 2004. - 656 c.

4. Metpesenun B.H. C6opHuk 3agay no Kypcy rMapaBnukM C pelleHusimu: ydeb. nocobue /
MeTtpesenn Buktop Hukonaeswuy. - Mockea: Beicwas wkona, 2007. - 192c.

5. Ncaes tO.M. Mmgpaenuka u rmgponHeesmonpunaoa: y4ebHuk / Vicaes HOpuin MutpodaHoBuy,
KopeHes Bnagucnas MNeTtpoBuy. - Mockea: Akagemusi, 2009. - 176 c.

6.1.2. U3paHua us 3B6C

1. KyamHoe B.A. mgpasnuka: Y4eGHuKk n npaktukym / KyauHoB Bacunui AnekcaHapoBuu;
KyaouHos B.A. - OTB. peg. - 4-e u3g. - M.: MispgatenbcTteo HOpawT, 2017. — 386 c.

6.2. lononHuTenbHaa nuTepaTtypa
6.2.1. MNeyvyaTHble U3gaHus

1. JlenewknH A.B. lngpaenuyeckMe n MNHEBMATUYECKME CUCTEMBI: Y4eOHUK / JlenelwwkunH
Anekcanap BnagumupoBud, MwuxanmnuH AnekcaHap AnekcaHgposud; noa  peg. HO.A.
beneHkoBa. - 4-e n3g., ctep. - Mocksa: Akagemus, 2007. - 336 c.

2.Macrnosa A.B. lNpaktukym no rugpaenuke: y4ed. nocobue / Macnosa Anna BnagumumposHa,
BocoB Makcum AHaTonbeBud. - Yuta: 3ably, 2013. - 125 c.

3. BogHoe xosancTtBo: y4deb.-cnpaB. nocobue. Y. 2: [mgponorusa. Mmgpasnuka / B. H.
3acnoHoBckun [n gp.]; noa pea. B.H. 3acnoHoBckoro, B.. AkceHoBa. - MockBa: TennoTexHuk,
2011.-220c.

6.2.2. U3paHua us 3BC

1. 'yceB A.A. OcHoBbl rngpaenuku: YuebHuk / Nyces AnekcaHgp Angpeesuy; lNyces AA. - 2-e
n3a. - M.: sgatenbctBo KOpanT, 2016. — 285 c.

2. OcHoBbl MHEBMOMNPUBOAA MalUMH [ONeKkTpoHHbIA pecypc]: y4eb. nocobue / MpuHuap H.IL,
3anuea H.A. - M.: YMU XKOT, 2015. - http://www.studentlibrary.ru/book /ISBN 97858903580
04. html

6.3. ba3bl AaHHbIX, UH(pOPMaLMOHHO-CNPaBOYHbIE U MOUCKOBbLIE CUCTEMBI

1. bubnumoteka 3ablY. — Pexum goctyna: http://library.zabgu.ru/

2. JnekTpoHHasa 6mbnuoTtevHas cuctema «KoHCynbTaHT cTyAeHTa. OnekTpoHHas GubnmoTeka
TexHu4eckoro By3a». — Pexxum goctyna: http://studentlibrary.ru/

3. OnekTpoHHas ©ubnuoTtevHass cuctema «HOpanTt». — Pexum pgoctyna: https://www.biblio-
online.ru/

4. l'ocypapcTBeHHas nybrnvMyHasi Hay4yHo-TexXHU4Yeckas 6ubnmorteka Poccumn. — Pexxum goctyna:
http://www.gpntb.ru/

7. NepeyeHb NporpamMHoOro obecneyeHus

MporpammHoe obecneveHne obuiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecrnedeHne cneumanbHOro HasHaveHusi: Google Chrome, KunHocTyams
Windows Live

8. MaTepuanbHO-TeXHU4YecKoe obecneyeHne AUCLUNINHbI
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672010, r. Yuta, yn. Amypckas, 15,

ayn. 05-408.

YyebHaa aygutopus Ons NpoBeAEeHMsT 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMMHAPCKOro
TMna, rpynnoBbIX U MHAMBUAYANbHbBIX KOHCYMbTALMWA, TEKYLLEero KOHTPONS U NPOMEXYTOYHON
aTTecTauuu

KomnnekT cneumanunanpoBaHHomn y4ebHon mebenn. [locka — menosas.

TexHu4yeckue cpeactea 00yYeHus:

MynbTUMeANNHbBIA NPOEKTOP, JKPaH ANs NpoekTopa

672039, r. Yuta, yn. bapryauHckas, 49, kopn. 1, aya. 04-206.

KoMnbloTepHbIN Kracc.

YyebHaa aygutopus Ons NpoBeAeHMs! 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMMHAPCKOro
TMNa, KypcoOBOrO  MPOEKTUPOBAHMS  (BbIMOSIHEHWS  KYPCOBbIX  paboT), rpynmnoBbIX U
WHOMBUAYAlNbHbLIX KOHCYNbTaUWW, TeKywero KOHTPONA U MNPOMEXYTOYHOW aTTecTauuu,
camMocCToATeNbHOM paboThl.

KomMnnekT cneunanunanpoBaHHomn y4ebHon mebenun. [locka ayantopHasi MapkepHasi.

MK —15 wr. (B T.4. NnpenogaBaTenbCKniA).

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B 3MEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHy0 cpeay opraHusauuu.

9. MeToaunyeckue peKkomMeHaaunun no opraHn3aumm ndydyeHmna gucumniinHbl
YcnewHoe n3yyvyeHne aucuumniinHbl CTygeHTaMu CconpoBOXOaeTCA MnoceleHnem nekumn,

aKTMBHOM paboTon Ha nabopaTopHbix 3aHATUAX. [lpyM HeobxoamMmocTu, npenogaBaTenem
NPOBOOATCH KOHCYMbTaLUNUN.

PaspaboTuumk/rpynna paspaboTtymkoB: MaHuntok TaTtbaHa AnekcaHopoBHa, OOLEHT

PaccmoTpeHa Ha 3acepaHum Kadeapbl
(npotokon ot 31.08.2017 r. Ne 1)
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