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1. IEJI OCBOEHMSI YUEBHOM U CHUTIINHBI

Llenbto 0ocBOCHMS yueOHOM TUCIUIUIMHBI «I MApOra3oJuHaMUKay SBISETCS U3YUYECHHUE B
mpoIiecce MoAroToBku 6akanaBpos 1o HampasiaeHno13.03.01 «TemmosHepreTuka u
TEIUIOTEXHHUKa» ¢ IpoduieM «IIpombliieHHas TEMI0IHEPTreTUKa» METOIOB pacyeTa ABMKEHUS
JKUJKOCTHU U Ta3a B 3JIEMEHTaX SHEPTeTUYECKOr0 U TEIUNIOTEXHUYECKOT0 000PYIOBaHHUS.
OCHOBHBIMU 33JJa4aMU JUCLMILIMHBI SBIISIOTCA:

[TprobpereHue cTyieHTaMU HaBBIKOB HCIIOIb30BAHUSI OCHOBHBIX YPaBHEHHI
TUAPOra30AMHAMUKH JUIs pacu€ra TeUEeHUM, BBIpaOOTKAa YMEHUN SKCIIEPUMEHTAIBLHOTO
MCCJICIOBAHMSI U aHAJIM3a XapPaKTEPUCTUK TEIUIOIHEPTeTUYECKOT0 000Dy I0BaHUS U CETEH.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYyeOnas aucuumuinHa "I uaporazoauHaMuka’ oTHocuTes K 0toky 1 " JlucurmHb!
(Momynn)" ¥ BXOJUT B €ro 0a30BYIO YacCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

I[HSI HN3YUCHUA I[ElHHOfI JUCHUITIINHBI HCO6XOILI/IMBI CJICAYIOIIUC 3HAHUA, YMCHHUA U
HaBBbIKU, (bOpMI/IpyeMI)Ie OpeaAIICCTBYIOIMMHU AUCHHUIUIMHAMM:

2.1.1. MudopManMoHHbIE TEXHOJIOTHH:

3HaHUs: COAEPIKaHUSA U CLIOCOOOB UCIOJIB30BAHNS KOMIIBIOTEPHBIX U MH()OPMALIMOHHBIX
TEXHOJIOTUH MPUHLUIIBI IPUMEHEHUSI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI B HAyKe U
IPUKJIAJHON SHEPreTUKe, TEXHUYECKHE U POrpaMMHbIE CPEICTBA 3aILUThl HHPOPMALUU

YMeHHs: MPUMEHATh KOMIIBIOTEPHYIO TEXHUKY U HH(POPMAITMOHHBIE TEXHOJIOTHU B CBOCH
npodeccuoHaIbHON e TeIbHOCTH

HaBbiku: BiaJieHUs CpeICTBAMU KOMIIbIOTEPHON TEXHUKH U MH()OPMAIIMOHHBIX TEXHOJIOTUH,
METOJIaMH MOUCKa U 00pabOTKM MHPOPMAIUH KaK BPYUHYIO, TaK U C IPUMEHEHUEM
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH

2.1.2. MareMaTHnKa:

3HaHHS: COBPEMCHHBIC TCHICHITUH PA3BUTHS HAYYHBIX U MPUKIIAJIHBIX JOCTHKCHHUH B
npodeCCHOHAIBHON 00J1aCTH.

VYMeHus: CaMOCTOSTENIbHO BBISIBUTH U MIEHTU()UIUPOBATH IPOoOIeMbl CBOEH NpodeccuoHaabHON
NEeSTeNIbHOCTH, C(hOPMYJIMPOBATh LIETH UX MCCIEA0BAaHUS U PELIEHUSs, BHIOpPAaTh 1 000CHOBATh
IpyMIy KPUTEPUEB JUIS OLICHKH MOJIE3HOCTH pa3padaTbIBaMbIX PELICHU.

HaBbiku: HaBbIKaMU pabOThI C KOMITBIOTEPOM KaK CPEJICTBOM YyIpaBlieHUs HH(opMaIien
2.1.3. TexHu4eckasi TEePMOAMHAMUKA!

3HaHus: MCTOAO0B MAaTEMATUYCCKOT'O aHaIn3a, MOJACIMPOBAHUA U SKCIICPUMECHTAJIbHOT'O
uccnenoBanus (auddepeHnnanbHoe U MHTErpajibHOE UCUUCIIEHUS, TU(pepeHInaIbHbIe
YpaBHCHUA U MCTOABI UX PCIICHUW A, BKIIIOYad YUCJICHHBIC MCTOAbI; BO3MOXXHOCTHU NIPUMCHCHUA
JIMa-rpaMM BOJSIHOTO T1apa U BIaXKHOTO BO3/1yXa JUIsl UCCIIE0BAaHUS TEIUIOU3NIECKUX
MPOLIECCOB B PEAJIbHBIX 33/1a4ax)

YMeHus: caMoCTOSITENbHO pa3padboTaTh METOAMKY ITPOBEIEHUS IKCIIEPUMEHTA

HaBpIku: 3HaHUSAMU U YMCHHAMU, HCO6XOI[I/IMBIMI/I JJI aHAJIN3a IMOJTYUYCHHBIX PE3YyJIbTATOB, B
TOM YHUCJIE C IPUBJICYCHHUEM COOTBETCTBYIOIICTO MAaTEMATUYCCKOr'O allrapara

2.1.4. duszuka:

3HaHUS: €CTECTBEHHOHAYYHOW CYIIHOCTH MPOOJIeM, BO3HUKAIOIINX B X0€ MPOheCCHOHATHLHON
JESTENIbHOCTH U KaK COCTABJISITh IJIaH MCCIEI0BAHUM, HEOOXOAUMBIX JUIS PEIICHUS ITHX
npobem

YMeHus: IpoBOAUTH U3MEPEHHS, 00pabaThIBaTh, aHAIM3UPOBATH U MIPEJICTABIISTH PE3YIbTATHI
HUCCIEeN0BaHUuN

HaBbiku: coBpeMeHHBIMU aHATUTUYECKUMU METOJUKAaMU 00paOOTKH U MpeICTaBICHUS
HKCIIEPUMEHTAIBHBIX PE3yJbTaTOB; HABBIKAMU KOMITBIOTEPHOM 00pabOTKM JAHHBIX C TOMOILBIO
COBPEMEHHBIX IIPOIPAMMHBIX IIPOAYKTOB

2.2. HanMeHOBaHMe MOCIEeAYIOIIMUX JUCHUILINH



Pe?)y.]'II:TaTBI OCBOCHMUS NUCHUIUIMHBI UCITOJIB3YIOTCA TP U3YUYCHUHU MMOCIICAYIOIINUX
y‘le6HI)IX JUCLHUIIINH:

2.2.1. Haruerareiu 1 TEIUIOBBIE IBUATATEIN

2.2.2. Cuctembl TEIIOCHA0KEHUS MPEANPUITUN TPOMBIIUIEHHOCTH, X.JI. TPAHCIIOPTa U
KKX



3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCHUIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

é\;‘i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl

1 OK-7 ciocoOHOCTBIO K CaMOOPTaHU3ALNHT 3HAaTh ¥ MOHUMATh: 3aKOHOMEPHOCTH B 0COOCHHOCTH

caM000pa30BaHMIO TEUEHHMS )KUIKOCTH 1 Ta3a Ha YPOBHE, 00ECIICUNBAIONIEM
TOTOBHOCTH K IPOBEJICHUIO CAMOCTOSITENEHON paboThI
YMeTh: HHIUBHIYAILHO pa3paboTaTh (MPUHSATH) IIaH
peLIeHUst KOHKPETHOH 3aJlauyl THAPOra30AnHaAMUKI
MPUMEHUTENBHO K 3JIeMeHTY (Y311y)
TEIIOTEXHOJIOTMYECKOH YCTAHOBKH MITH CUCTEMBI
Brnaners: 3HaHUAMHU M YMEHUSIMHY AJISI pean3alun
IUIaHA PEIICHHsT KOHKPETHOH 3a1a4un
THAPOTa30ANHAMUKHI

2 OIIK-2 cnocoGHOCTBIO IEMOHCTPUPOBATH 3HaTh ¥ MIOHUMATh: 0a30BbIC 3HAHHS B 00JIACTH
6a30BbIC 3HAHMS B 00IACTH €CTEeCTBEHHOHAYYHbIX JTUCIUILINH, BHISIBIST
€CTECTBEHHOHAYYHbIX JTUCIUILINH, €CTECTBEHHOHAYUYHYIO CYITHOCTb IPOOIIEM,
TOTOBHOCTBIO BBISIBIISITH €CTECTBEHHOHAYUHYIO | BO3HHKAIOIIMX B X0J€ MPO(ECCHOHANBHOH Jie-
CYIIHOCTH MPOOJIEM, BOSHUKAIOIIHNX B X0JI1€ ATETLHOCTH
npodeccHoHaNBHOH NEeATeNbHOCTH; TPUMEHATh
JUISL MX Pa3pelIeHus] OCHOBHBIE 3aKOHBI YMeTh: IPUMEHSATh OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS
€CTECTBO3HAHUsI, METO/Ibl MATEMaTHYECKOTO JUISl pELLICHNUs] IPOM3BOACTBEHHBIX 33134
aHaJIM3a ¥ MOJICIIMPOBAHMUS, TEOPETHYECKOTO U
AKCIIEPUMEHTAJIBHOTO MCCIIEAOBAHMUS Brnaners: MeTolaMi MaTeMaTHUECKOTO aHak3a U

MO/ICTIMPOBAHMS, TEOPETHIECKOTO U
IKCTIEPUMEHTAIILHOTO UCCIICAOBAHUSI.

3 I1K-4 criocoGHOCTBIO K TPOBEICHUIO 3HaTh ¥ TOHUMATh: METOABI U TPeOOBaHMUS,
HKCIIEPUMEHTOB 110 33J]|aHHON METO/IUKE, COOTBETCTBYIOIINE 33]]a4aM POBEACHHS IKCIIEPUMEHTa
00paboTKe U aHATN3Y TMOTYyUEHHBIX 0 33/TaHHOM METOIMKE
PEe3yJIbTAaTOB C MPUBJICYCHUEM
COOTBETCTBYIOIIET0 MaTEMaTHYEeCKOI0 YMeTh: CaMOCTOSTENLHO pa3paboTaTh METOUKY
anmapara MIPOBEJICHUS SKCIIEPUMEHTA

Bnaners: Bnanets 3HaHUSIMH ¥ yMEHHSMH,
HEOOXOIMMBIMH /TSI aHAJIM3a TIOJTyYCHHBIX Pe3yIbTaTOB,
B TOM YHCJIE C TIPHBIICYCHUEM COOTBETCTBYIOIIETO
MaTeMaTHYEeCKOTo alra-paTa




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0masi Tpy10eMKOCTb AMCHUIJIMHBI COCTABJIAET:
5 3averHbix enunuil (180 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILUIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KonnuectBo yacos
} Bcero no Cemectp
Bun yaeOHOM paboThI yaeOHOMY 4
TIaHy
KonrtakTHas padota 42 42,15
AynutopHbIe 3aHATHS (BCETO): 42 42
B Tom uucie:
nexmun (JI) 14 14
npaxktuueckue (113) u cemunapckue (C) 14 14
naboparopusie padoTsl (JIP)(maboparopHsrii mpaktukym) (JIIT) 14 14
CamocTosTenpHas padora (BCero) 93 93
DKk3aMeH (Tpu HATUYHH ) 45 45
OBUIAS TpynoeMKOCTh TUCHMILIUHBI, YaChl: 180 180
OBUIAS TpyA0eMKOCTh AUCHUIUIMHBI, 3a4.€]1.: 5.0 5.0
Texymuii KOHTPOJIb YCIIEBAEMOCTH (KOJIMYECTBO U BHUJI TEKYILETO Eigl) ’ Eigl) ’
KOHTPOJIS) HK2’ HK2’
Bupl mpoMexyToUHOM aTTecTaluu (9K3aMeH, 3a4eT) 9K 9K




4.3. Coaep:xanue TUCUMILIUHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nesnam)

Cemectp

Tema (paznen) yueOHOM
JIMCIUTITHHBI

Bunsl yueOHOU AEATEIEHOCTH B Yyacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMe

Bcero

DopMBbI
TEKYLIET0
KOHTPOJIA

yCIIEBAEMOCTU U
IIPOMEXKY-

TOYHOMU

aTTeCTalluu

3

~

o| 113

~| KCP

©

10

N

Paznen 1
BBonnble cBeneHN

S o JIP

2/1

o|o| CP

15/1

Tema 1.1

OcHOBHBIE QHU3HUECKUE
CBOICTBA KUIKOCTEH U ra3oB.
OOmrre 3aKOHBI ¥ YPAaBHCHUS
ruapoctatuku. Cuibl,
JIEACTBYIOIINE B )KUIAKOCTH.
PaBHOBecue KUIKUX Cpen.
[TonsiTHe naBiaeHMs U TPEHHUS.
WneanpHblil U peasibHbIN Ta3.
WneanbHas u peanbHas
JKHIKOCTD

Pasnen 2

IToToku XKUAKOCTEN U ra3os.
[TapameTprl OTOKA. DIEMEHTHI
MIOTOKA

2/1

3/1

Tema 2.2

JIBIKeHHE KUIKOCTU U ras3a B
MOTOKE. 3aKOHBI COXPAaHEHHUS
Macchl U SHEPTUU. Y PaBHEHUE
HEpPa3pBIBHOCTH MOTOKA.
Pacxon u cpenssst CKopocTh B
ITOTOKE

Paznen 3

JBu>xeHue uueanbHOU
KUIKOCTU. JIBUXKEHNE BSI3KOM
(peabHOM) XKUIKOCTH U ra3a

2/1

13/1

Tema 3.3

Cucrema ypaBHeHUi Diliepa.
[NonsTue 00 ynensHOU
SHEPruu. YpaBHEHUE
bepnynnu nis uaeanbHoOU
JKuaKocTu. YpaBHeHus HaBwe-
Crokca. YpaBHenue beprymmm
JUISL pealibHON KHUJIKOCTH.
Koadpdrunent Kopunommca.
ITonarue Hanopa

Pazgen 4

Knaccudukanus norepsb
Hariopa. PexuMbl TeueHus1.
Kpurepuii PeitHonbca

4/2

14

24/2

[IK1

Tema 4.4

[ToTepu Hanopa MecTHbIE U MO
JuHe. Tpu 30HbI
TypOYJICHTHOTO TCUCHUSI.
[IIepoxoBatocTh.lIorpannynslii
cnoii. Pacnipenenenue
ckopocTtelt B moToke. @opmyiib
Hapcu-Beticoaxa aiis
BBIYHCIICHUS TIOTEPh HAITOPHI




Cemectp

Tema (paznen) yaeOHOI
JMCUUTITHHB

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMme

JIP

113

CP

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
TIPOMEXY-

TOYHOMU

aTTeCTalun

N

3

~| KCP

©| Bcero

10

MECTHBIX U 10 JAJIMHE KaHasa.
Koadpunnenr
THJPaBINYECKOTO
comnporusieHus. Popmyna
bopna

Paznen 5
Pacuer TpybompoBoaa

n

14

17/1

10

Tema 5.5

IIpocToii u cnoxHbIN
Tpyoonporo. ®opmyma le3n.
Cko-pocTHas U pacxomHast
XapaKTepUCTHKA
TpyOompoBoaa. ['ma-
paBIMYeCKni ynap B
TpyOOmpoBOIaX

11

Paznen 6
BriTekanue KUAKOCTH Uyepe3
OTBEPCTHA U HACAAKHN

1/1

12

16/1

12

Tema 6.6

[NonsTue u KIaccupUKaIHS
OTBEPCTUHN U HACATKOB.
BriTekanue KUAKOCTH Uyepe3
OTBEPCTHE B TOHKOW CTEHKE.
KoaddummeHTs! cxxatus,
pacxoyia ¥ CKOPOCTH.
BeITekaHue KHUIKOCTH Yepes3
3aTOIUICHHOE OTBEPCTHE.
BeITekaHue KHUIKOCTH PU
MepEeMEHHOM YpPOBHE

13

Paspen 7

MoaenupoBanue
TUAPOTA30UHAMHUYCCKUX
nporieccoB. OCHOBHBIE
T10JI0XKEHHSI TEOPHH T0100usI

12

12

[1IK2

14

Paznen 8
WurerpanbHoe ypaBHEHHE
SHEPIHH MTOTOKA

15

Paznen 9
OCHOBHBIE TTOHATHS Ta30BOH
IAHAMHKA

1/1

9/1

16

Tema 9.9

TeueHnue rasa ¢ OOJIBIIUMHU
ckopoctsamu. [TapameTpsl raza
B [IOTOKE. XapaKTepHbIE
CKOpPOCTH B IIOTOKE rasa.
IIpuBeneHHbIE TapaMeTpHI.

17

Paznen 10
Teuenue rasza B KOpPOTKUX
PO IINPOBAHHBIX KaHAJIAX

1/1

1111

18

Tema 10.10

Juddy3op u kordy3op.
®opmyna [oronno. Cormio
JlaBans. JlonaToYHO-KPBLIOBOI
npoduib B moroke. Teopema




Cemectp

Tema (paznen) yaeOHOI
JMCUUTITHHB

Bunsl yueOHOW AEATEIEHOCTH B Yyacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMme

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
TIPOMEXY-

TOYHOMU

aTTeCTalun

N

3

P

3
~| KCP

P

©| Bcero

10

KykoBckoro o noxbEMHOM
CHUJIEe KpbLIa.

19

Paznen 11
Pacnpocrpanenue
BO3MYIICHHH B IOTOKE Iras3a

20

Pazgen 12
Oco0ble COCTOSIHUSA KUIKOCTH

48

21

Tema 12.12

Ilepexon Boabl B TBEPAOE MU
ra3o00pa3HoOe COCTOSTHHE.
[MapameTpsr 1BYX(a3HBIX
MOTOKOB. PeKNMBI TeueHUS
IBYX(a3HBIX TOTOKOB.
Kasuranms

47

KP, DK

22

Tema 7.7

Buaer mogo6us. [Tomooue
¢dusnyeckux sBineHuid. OTHOCH-
TenbHas popma

i depeHInanbHbIX
YPaBHEHHUH U YCIIOBUM
0/1HO3HAYHOCTH. CUMIIIEKCHI U
KpHUTEpUH NOA00us. 3Haue-HUE
TEOPHH MOJO0HS ISt
0000IICHUS Pe3yIIbTaTOB
9KCTIEPUMEHTAIBHBIX
HUCCIIEIOBAHAN U
MOJIETTMPOBaHUS (PU3NIECKUX
ssienust. Kpurepun nomobust

23

Tema 8.8

WHrerpanbHOE ypaBHEHUE
SHEPruu MOTOKA. YPaBHEHUS
U3MEHEHHUS KOIMYECTBA
JIBUKEHMSI © MOMEHTOB
KOJIMYECTBA ABUXKCHHUS.

24

Tema 11.11

CrnaOble U CHITBHEIC
Bo3MyIIeHHs. CKauku
YIUIOTHEHHUS

25

Bceero:

14

14 14/9 93 180/9




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

JlaGopaTopHble pabOThI MPEAYCMOTPEHBI B 00beMe 14 ak. d.

Bcero ua-
COB/ M3 HUX
No No Tewma (paznen) . 4acoB B
. HaumenoBanue 3aHsTHI
n/n cemecTpa | y4eOHOM JUCHUITITHHBI HHTEpaK-
TUBHOHU
¢dopme
1 2 3 4 5
4 PA3JIEJT 1 W3ydenne coCTOSIHHAS OTHOCUTEIFHOTO TIOKOS 2
1 BBoaHble cBeieHUA KHUIKOCTH
4 PA3JIEJI 1 [Tpubopsl, mpuMeHsieMble AJIsl U3MEPEHUH B 2
2 BBoaubie cBeneHus J1a00paTOPHBIX pabOTax MO TUAPOTa30IUHAMHUKE
4 PA3JIEJI 3 WnmocTpanus ypaBHeHus beprymmm 2
JIBm>xeHue uneanbHON
3 KUJIKOCTH. [IBIDKeHNE
BSI3KOH (peabHOM)
JKUJIKOCTH ¥ rasa
4 PA3/IEJT 4 N3yyenue pe:xMMOB TEUEHUS KUAKOCTU 2
Kraccudukauus norepsb
4 Haropa. Pexxumbl
teuenust. Kpurepuii
Peitnonbaca
4 PA3JIEJT 4 OmnpenerneHne MOTeph HATIOpa B TPYOOIPOBOE U Ha 2
Knaccudukanus notepp |MECTHBIX CONPOTHBIICHUSIX
5 Haropa. Pexxumel
tedeHus. Kpurepuii
Peiinonbaca
4 PA3AEJI 6 M3ydeHne npoueccoB UCTEUEHUS KUIKOCTH Yepe3 2
6 BeITekaHue )KUIKOCTH  |OTBEPCTHS U HACAKH
Yyepes3 OTBEPCTHS 1
HacaJIKH
4 PA3JIEJI 10 JlonmaTo4HO-KPBIIOBOH MPOQUIIE B IIOTOKE BO3AyXa 2
Teuenue rasza B
7 KOPOTKHX
MPOGUIUPOBAHHBIX
KaHaJIax
BCEI'O: 1470
[IpakTHyeckue 3aHATUS IPETyCMOTPEHBI B 00beMe 14 ak. u.
Bcero ua-
COB/ U3 HUX
No Ne Tema (paznen) . 4acoB B
. HanmenoBanue 3ansTHit
n/n cemecTpa | y4eOHOH JUCIUITITHHBI HHTEpaK-
TUBHOU
¢dopme
1 2 3 4 5
4 PA3JIEJT 1 OcHoBHbIE PU3NIECKUE CBOMCTBA XKHUAKOCTEH U 2/1
BBoiHbIe cBeieHHS ra3oB. OO1IMe 3aKOHbBI U YPaBHEHUS THPOCTATHKHY.
1 Cuutbl, IeficTBYIONINE B KHUIKOCTH. PaBHOBecHe

KUIOKUX CPEM. TlonsTue JaBJICHUA U TPCHUA.




Bcero ua-
COB/ M3 HUX
Ne No Tewma (paznen) . 4acoB B
. HaunmeHoBaHue 3aHATHI
n/m cemMecTpa | y4eOHOH TUCTIHIUTHHBI HHTEpaK-
TUBHOH
dopme
1 2 3 4 5
4 PA3JIEJI 2 3aBHCHUMOCTh OT TeMIEepaTyphl U AABICHUS 2/1
[oroku xunkocTeit U |PUBHUECKUX CBOWCTB XKHUIKOCTEH U Ta30B.
2 ra3os. [lapameTpsl [TapameTpsl moToKa. DIEMEHTHI TIOTOKA. Y PaBHEHUS
MOTOKA. DIEMEHTHI COXPaHEHHMSI MACChI U SHEPTHHU. Y paBHEHHSA
MOTOKA JBIDKCHUS BA3KOM Cpempl.
4 PA3JIEJI 3 YpaBHeHHE Hepa3pHIBHOCTH. Y paBHeHHE bepHym. 2/1
JBmwxenne nneanpHoil | [lonsaTre Hamopa. CTaTHYeCKUH, TOITHEIH,
3 JKUJKOCTH. J[BUXKEHUE  |CKOPOCTHOH Hamop.
BA3KOH (peasbHOI)
JKHJIKOCTH U ra3a
4 PA3/IEJT 4 Kpurepuii PeitHonbaca. Pexxumsl TeueHHs KUIKOCTH 2/1
Knaccudukanus noteps |u rasa
4 Haropa. Pexxumsl
teuenust. Kpurepuii
Peitnonbaca
4 PA3/IEJT 4 IToTepu Hanopa MecTHbIE U IO JUIMHE. Tpu 30HBI 2/1
Kraccudukanms norepb |TypOYJIEHTHOTO TEYCHUS.
Hanopa. Pesxumbl IlTepoxosarocts.llorpannunslii cioil. PopMyiibl
5 tedeHus. Kpurepuii Hapcu-Belicbaxa Juisi BBIYUCIICHHS TIOTEPh HAMIOPHI
PeitHonbaca MECTHBIX U 10 JjuHe KaHana. Koadduuuent
TUAPABIMYECKOro conpoTuieHud. @opmyna bopaa
4 PA3EJLS OCHOBBI pacdéra BOJOIIPOBOJIA BO3IYyXOIPOBOIA. 1/1
6 Pacuer TpybonpoBona  |PacueT TpyOOnmpOBOIOB MpH MMOMOIIY CKOPOCTHON U
pacxomHON XapaKTEPHCTHK.
4 PA3JIEJI 6 BrITexaHue ;KUIKOCTH Yepe3 OTBEPCTHE B TOHKOM 1/1
BriTekanue xuakoctd  |cTenke. KoadduimenTs! cxaTust, pacxoaa u
7 gepe3 OTBEPCTHS U CKOpOCTH. BBITeKkaHNe JKUAKOCTH Yepe3 3aTOIUICHHOe
HaCaJKu oTBepcTHe. BhITeKkaHne JKUAKOCTH MTPU NEPEMEHHOM
YPOBHE.
4 PA3AEJ 9 Tedenue raza ¢ 6onpmmMu ckopocTsmMu. [lapameTpsr 1/1
8 OCHOBHBIE TTOHATHS ras3a B IIOTOKe. XapaKTepHbIe CKOPOCTH B ITOTOKE
ra3oBOM JUHAMUKU ra3a. [IpuBeneHHbIE IApaMETPBL.
4 PA3AEJI 10 Huddyszop u kordyzop. ®opmyna ['toronno. Coruio 1/1
Teuenue raza B JlaBautst. JIomaTOYHO-KPBUIOBOM MPOQHIIH B IOTOKE.
9 KOPOTKHX Teopema XKykoBckoro o nogbEMHON CHUJIe KpbLIa.
npoQuIMpPOBaHHBIX
KaHaJax
BCEI'O: 14/0

4.5. IIpumMepHasi TeMaTHKA KypPCOBBIX IPOEKTOB (padoT)

KypcoBast pabota o «['uaporazoiuHaMuKe»:
Yacts 1. Pacuér BogonpoBoaa.
Yacts 2. PacuéT Bo31yxomnpoBo/ia




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B npornecce 00y4ueHns JOKHBI UCTIONB30BATHCSl HHTEPAKTUBHBIC (POPMBI IIPOBEICHHSI 3aHATHH,
CBsI3aHHBIE C 00CYKAECHUEM TeIUIOU3NIECKUX NTPOOIeM TUCIMILINHGI «I uaporazolMHaMUKa» U
IIPUJIOKEHUEM 3aKOHOMEPHOCTEH IIPEAMETA K PELICHUIO IPAKTUYECKUX 3a]a4 CIIEIIMAIBHOCTH.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCSI MO AUCHUIITTMHE (MOAYJIIO)

Bun camocTosITenbHOM pabOThI CTYCHTA.

No No Tema (paznen) yueOHOM Bcero
n/n cemecTpa JIICLUIITHHBI Hepeuctn yqe6Ho-MeT0}mqec§0ro 4acoB
obecrieyeHust Uil CaMOCTOSITENbHON paboThl
1 2 3 4 5
1 4 PA3JIEJT 1 [ToBTOpEHNE OCHOBHBIX Pa3/IeioB (QI3UKH, 8
BBonHbIe cBeneHNSA MMEIOIINX OTHOIIEHHUE K MPEIMETY
«['maporazonuHaMuKa»
2 4 PA3JIEJI 3 BbIBOJ ypaBHEHUN COXPAHEHUS MACChl U 8
JIBI>KeHHE UAeanbHOM SHEPIUH, a TAKKe ABWKEHUS BA3KON CPEbI.
KUAKOCTU. JIBU>KEeHUE DU3NYEeCKUN CMBICII YCIIOBUN OJJHO3HAYHOCTH.
BS3KOH (peasbHOM) W3zyyenne yueOHOM IUTEpaTyphI U3
XKHUIKOCTH H Taza MIPUBEIEHHBIX NCTOYHHKOB
3 4 PA3JIEJT 4 CpaBHEHHE pa3IMIHBIX METOAUK pacuéra 14
Knaccudukanms moteps | rHApaBINYECKUX CONPOTHBICHUH. Brioop
Haropa. PesxuMer ONITUMAJIHOM METOIUKH IS pacyéra
TeueHus. Kputepuii TpyOOnpoBo/ia B KypcOBO pabote
PeiiHonbaca
4 4 PA3JIEJI 5 N3yuyenune apmaTypsl ¥ 2JEMEHTOB IIPO-KJIAJIKU 14
Pacuer TpyGonpoBona TeIuIoTpace u Bogonposoza. Ilpaktuka B
pacyére peanbHBIX TPyOOIIPOBOIOB
5 4 PA3JIEJ 6 Pemenne 3amau o pasnery 12
BrITekanne XUIKOCTH
yepe3 OTBEPCTHS U
HacaJIKu
6 4 PA3JIEJT 7 TeopeMs! u cileACTBUS TEOPUH 1TOI00US. 12
MopnenupoBanue CuMIUIEKCHI U KPUTEPUH 1TO100us
THIPOTa30ANHAMHYECKIX
nporieccoB. OCHOBHBIE
TIOJIOXKEHHS TEOPUH
moaoous
7 4 PA3JIEJI 8 AHanmm3 ypaBHEHHUS C TOYKH 3PCHUS 8
WnrerpansHoe TEePMOAWHAMUKH U Ta30JHHAMHUKH
ypaBHEHHE YHEPTHA
ITOTOKA
8 4 PA3JIEJ 9 CpaBHEHHE TEUCHHUH ra30B ¢ OOJIBIIIMMHU U 6
OCHOBHBIE IOHATHS MaJIBIMH CKOpOCTSIMH. Pemenne 3agau
ra3oBOH JUHAMUKHU
9 4 PA3JIEJI 10 W3yyenne npuHIMNa paboThl JONaTOY-HBIX 6
Teuenue rasa B MaIyH (KOMIIPECCOPOB U TYpOHH)
KOPOTKHUX
IPOQHUINPOBAHHBIX
KaHaJlax
10 4 PA3JIEJ 11 Pemenue 3ama4 no pazaeny 4
Pacnpoctpanenune
BO3MYILICHUH B IIOTOKE
rasa
11 4 PA3JIEJT 12 [epexox Boabl B TBEPI0E WU ra3000pa3Hoe 1
Oco0Oble cocTosTHUS cocrostaue. [TapameTpsl 1ByX(a3HbIX TOTOKOB.
KHUIKOCTH Pexxnmbl TedeHus AByX(a3HbIX TOTOKOB.
Kasurauus.
BCETI'O: 93




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOY.JIST)

7.1. OcHoBHas1 IUTEpaTYpa
Hcnonb3yercs
No HaiMeHOBAHME Astop (b1) l'on u MecTo U3nanus [IpH U3yYEHUU
n/m MecTto nocryna pasnenos, HoMepa
CTpaHUI]

1 | MexaHuKa KUJIKOCTH U Ta3a: Joitsauckuii JLT. M: [poda, 2003 Paspen 1, Paszen
Yuebnuk mis BY308.7 10, Pazmen 11,
m3znanue. Memp. Pazpgen 12, Pa3nen

2, Paznen 3,
Pasnen 4, Pasnen
5, Pa3nen 6,
Pazgen 7, Paznen
8, Paznen 9
2 | T'agporazonnHaMuKa Heitu MLE., 3apsiHkuH M.: DHeproarom- Pa3nensr 2-8
AE. n3nat, 1984
3 | l'agporazonnHamMuKa JleBenrtans JI.4., M: MUUAT, 2007 Pasnensr 1-
Poxwuukuit I.b 12Crp.1-88

4 | OcHosrl ruapasinuky, Hacocel 1 | C.B. Crapk. M: THTULM, 1984 Pasnensl 1-
BO3IYXOIyBHBIC MAIIHHBL. 6Ctp.1-188
COopHHK 33124

5 | THAPOT'ASOANMHAMUKA. I'yces I'.b., Kazannes A.E{ M: MUUT, 2013 Paznensr 1-
Yacts [: MeToaudeckue 9Crp.1-24
yKa3aHus K J1a00paTOpPHBIM
paboTaM 10 TUCIMIIIMHE
«I"'maporazoguHamMuKa

7.2. JlonosiHuTEIbHAS JIUTEpPaTypa
Hcnone3yercs
Ne HaMeHOBAHNE ATop (b1) l'ox 1 mecTo n3nanus TIPH U3yYCHHUU
/I MecTto goctymna pasnenos, HoMepa
CTpaHUIL

6 | 'a3oBas AMHaMKKa YUYEOHHK M: Hayka M: Hayka, 1988 Paznensr 9-
ans BY3os 11Crp.1-307

7 | TemmosHepreTHKa Mumnaes B.H., M.: MUHUT, 2006 Pasnen 1,2,7
JKEJIE3HOJOPOKHOTO Moxpunenko I'.I1.,

TpaHcnopTta: CrpaBo4HO- JlesenTans JIA.
METOIUYECKOE OCoOue
8 | OcHoBbl ruapaBauku. YueoHoe | Tertos A.B., Buxaunckuii | usn. «MammHo-

mocoOue JJIsl TeXHUKYMOB U
BY3o0B

JL.H., Yapeii B.E.

cTpoenuey, 1999

Pazpnen 1-6,12

8. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH "UHTEPHET", HEOBXOJAUMBIE IS OCBOEHUA JTUCIUITIJIMHBI

MoAayJisl)

1. http://library.miit.ru/ - snexTpoHHO-OMOIMOTEUHAs cucTeMa HayuHo-TexHUYecKo# O61o-
mmoteku MUNT.
2. http://elibrary.ru/ - HaydHO-3neKTpOHHAs OMOIMOTEKA.
3. [Touckossie cuctemser: Yandex, Google, Mail.

9. HIEPEYUEHb MHO®OPMALIMOHHBIX TEXHOJIOTMil, IPOrPAMMHOI'O
OBECHEYEHUS 1 THOOPMALIMOHHBIX CIIPABOYHBIX CUCTEM,

HUCIOJb3YEMBIX TP OCYIIECTBJIEHUU OBPA30BATEJIBLHOI'O MPOLIECCA

MO JUCHUILIMHE (MOYJIIO)



DnektpoHHas oubnanoreka kadenpsl «TermmosHepreTHKa )KeIe3H00POKHOTO TPAHCIIOPTA»
MMUNMUTa pacnonaraet nepeuyHeM JUTEPATYPHBIX HCTOYHUKOB, 00ECIICUNBAIOIINX MTPOBEACHUE
Y'-IC6HBIX 3aHSTHUHU 10 BCEM pasaciiaM AUuCUUIIIIMHBL <<FI/I,Hp0Fa3OIII/IHaMI/IKa».

10. ONUCAHUE MATEPHUAJIBHO TEXHUYECKOW BA3BI, HEOBXOIUMOM 1151
OCYIIECTBJEHMS OBPA3OBATEJILHOT'O MTPOIIECCA IO JUCHUATIJIVHE
(MOJZIYJIIO)

OcHoBHasl IEKIIMOHHAS aAyAUTOPHUS, a TAKXKE MoMelIeHus J1aboparopun kadenpst «Terno-
SHEPreTrKa XeJIe3HOA0pOKHOTo TpancnopTay MUNTa 06opynoBaHbl MyJIbTUMETUHHBIMU
KOMIUTICKCaMH.

Hmeercst KOMITIEKT IIEPEHOCHBIX HHCTPYMEHTOB M 000pYIOBaHUS JIs TIPOBEICHHUSI
DHEPreTHYECKUX 00CIICIOBAHMIA

11. METOJAUYECKHUE YKA3AHUS JIVISI OBYUAIOIUXCSI 10 OCBOEHUIO
JUCLUILIMHBI (MOLYJIS)

OCHOBHBIMHU BH/IaMU ayAUTOPHOU PaOOTHI CTYACHTOB SBISIOTCS JICKIIUH, TPAKTUIECKHE 3a-
HATHUS U TabopaTtoHbie paboThl. B Xoze nekuuii mpenoaaBaresb U31aracT U pa3bsCHIET OCHOB-
HbIE, Han0O0JIee CIIOKHBIC TIOHSATHS TEMBI, a TAKXKE CBS3aHHBIC C HEH TEOPETHUECKUE U MTPAKTHYE-
CKHe TPO0JIeMBbI, TaeT YKa3aHHs Ha CAMOCTOSITENIbHYIO pa0oTy.

OO6yyaromumcst He00X0AMMO IOMHUTh, YTO KaU€CTBO MOJIyYEHHOTO 00pa30BaHUsI B HEMa-JI01
CTETEeHH 3aBUCHUT OT aKTUBHOW POJIM caMOro o0yuaroiierocs B yuebHom mnpoiecce. O0y-
YarOIIUICS TOJDKEH OBITh HAIleJICH Ha MAKCHMAaIbHOE YCBOCHHUE 110/1aBaEMOT0 JIGKTOPOM MaTe-
puala, mocjie JeKUHUU U BO BpeMsl CIEeIMaIbHO OPraHU3yeMbIX HHIMBUYaJIbHBIX BCTPEY OH MO-
KET 3a7aTh JEKTOPY UHTEPECYIOIINE €ro BOIPOCHL.

['maBHas 3a7a4a JEKIIMOHHOTO Kypca — chopMHUpoBaTh Y 00yUaIOIIUXCSI CHCTEMHOE TIpei-
cTaBlieHHEe 00 M3ydyaeMOM TpeMETe, 00ECIIEUNTh YCBOSHNE Oy IYIIIMMU CIIEIUATUCTaMU OCHO-
BOIOJIAralolero yueOHoro Marepuaia, IpUHIUIIOB U 3aKOHOMEPHOCTEH Pa3BUTHUS COOTBETCT-
BYIOIIIEH HAYYHO-TIPAKTUIECKON 00JIACTH, a TAK)KE METOJIOB TPUMEHEHHSI ITOJTyYSHHBIX 3HAHHH,
YMEHUH 1 HaBBIKOB.

OcHoBubie ¢yaknuu geknuii: 1. [lo3znaBatenbHo-00y4aromas; 2. PazsuBatomas; 3. OpueH-
TUpYIOILe-HalpaBistouias; 4. AkTuBusupytomas; 5. BocniutarensHast; 6. Opranusyromiasi; 7.
HNudpopmarnmonnas.

3a1aun NPaKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT: 3aKpeIUIeHue U yriryOJaeHne 3Ha-HUi,
MOJIyYEHHBIX Ha JIEKIIHUAX U IPUOOPETEHHBIX B MIPOLIECCE CAMOCTOSATENBHON pabOTHI C yueOHOM
JAUTEpaTypoid, GOPMHUPOBAHUE Y O0YUAIOIIUXCS YMEHUH U HABBIKOB pabOTHI C HCXOA-HBIMU
JTAHHBIMH, HAYIHOU JTUTEPATypOH U CIIENUAIBHBIMA JJOKyMeHTaMH. [IpoBeieHuto mpakTu-
YECKOT'0 3aHITHS WK JJAOOPATOPHON PabOTHI JOKHO MPEIIECTBOBATh 03HAKOMIICHHE C JIEKIIU -
€l Ha COOTBETCTBYIOIIYIO TEMY M JIMTEPATYpPOH, YKA3aHHOW B TJIaHE ATUX 3aHSATHM.

[To qucuuIuIMHE PEeyCMOTPEHO BBIMTOJHEHUE CTYI€HTaMH Pa3IMYHbIX BUIOB CAMOCTOS-
TEIbHON pabOTHI.

CamocrosTenbHas paboTa MOXKET ObITh YCIIEIIHOM NMPH ONpeAeTICHHBIX YCIOBUSIX, KOTOpPbIE
HEOO0X0IMMO OpraHn30BaTh. Ee mpaBUiIbHAS OpraHU3aIis, BKIIFOYAIOIIAs TEXHOJIOTHHA 0TOOpa
Henel, coepkaHus, KOHCTPYUPOBaHUS 3aJaHUN M OpPraHU3aIMI0 KOHTPOJIS, CUCTEMAaTHYHOCTh
CaMOCTOSITENIFHBIX YICOHBIX 3aHATHH, 11eIeco00pa3Hoe TUNIaHMPOBAaHNE pabovero BpeMeHH I10-
3BOJISIET IPUBUTH CTYJICHTaM YMEHUS U HAaBBIKH B OBJIA/ICHUU, U3YUYE€HUH, YCBOCHUU U CUCTEMa-
TU3AIIH TPHOOPETaEMBIX 3HAHUH B TIporiecce 00ydeHsI, TPUBUTH HABBIKH MOBBIIEHUS mpodec-
CHOHAJIBHOTO YPOBHS B T€UE€HHUE BCE TPYIOBOM J1€ATEILHOCTH.

K camocrosiTenbHOl paboTe CTyI€HTOB OTHOCUTCSI:

- IpOpabOTKa KOHCIIEKTA JICKIUH;

— aHaM3 Y9eOHUKOB, YICOHBIX TTOCOOMH, CIICIIUATBLHOM TUTEPATYpPHI 110 JaHHOU TeMe (C
yKa3aHHEM CTpPaHMUII), IOATOTOBKA PELCH3HI;

MOJMOTOBKA K MPAKTUYECKOMY 3aHATHIO;



— HamucaHue pedepara;

— BBIIIOJIHEHHE TECTOBBIX 3aJJaHUM;

— IOJrOTOBKA K 9K3aMEHY

Llenbto HanMcaHus pedepaToB SIBISIETCA: - IPUBUTHE CTYJEHTaM HaBBIKOB OuOIMorpaduye-
CKOT0 MOMCKA HEOOXOAUMOM JTUTEPATypHl (Ha OYMa)KHBIX HOCUTEISX, B 3JIEKTPOHHOM BH/IE);
IIPUBUTHE CTYI€HTAM HABBIKOB KOMIIAKTHOT'O M3JI0’KE€HUSI MHEHUSI aBTOPOB U CBOETO CYKICHHS
110 BEIOPaHHOMY BOIIPOCY B MUCbMEHHOH (popMe, HAyYHO IPAMOTHBIM SI36IKOM U B XOPOILIEM
CTHJIE; - MPUOOPETEHNE HABbIKA TPAMOTHOTO O(hOPMIIEHUS CCHUIIOK HA UCIIOJIb3yeMbI€ HCTOYHU-
KH, IPAaBWJIBHOTO LIMTHPOBAHUS aBTOPCKOI'O TEKCTA; - BHIBJICHUE U PA3BUTHUE Y CTYIEHTA UHTE-
peca K OnpeJielIeHHON HayYHOU U MPaKTUYECKOM MpoOieMaTrKe ¢ TeM, YTOOBI HCCIIeIOBaHUE €€
B JIaJIbHEUIIIEM IIPOI0JDKAIOCH B TIOJTOTOBKE M HAITMCAHUU KYPCOBBIX M TUTUIOMHOM paboTHI 1
JaIbHEUITNX HAyYHBIX Tpynax. OCHOBHBIE 3a/1a4M CTY/AE€HTA IIPU HAUCaHUH pedepara:- ¢ MaK-
CUMAaJIbHOM MOJIHOTOM HUCIIOIB30BATh JTUTEPATYPY M0 BEIOPAHHOM TeMe (KaK PEKOMEHIyeMYIO,
TaK U CaMOCTOSITENIbHO MOAOOPAHHYIO) JIJIsl MPABUIILHOTO MIOHUMAaHHMsI aBTOPCKOM MO3UIINY; -
BepHO (0€3 HCKaKeHUsI CMBICTIA) MIePeIaTh aBTOPCKYIO TTO3UIUIO B CBOCH paboTe; - YSICHUTH JUIS
ce0st U U3NIOKUTh TPUYUHBI CBOETO COriacusl (HECOTJIacHsi) ¢ TEM HIIM UHBIM aBTOPOM I10 TaHHOMN
npobneme. TpeOoBaHMS K CONIEPKAHUIO: - MaTEPHal, UCTIOIB30BaHHBIN B pedepaTe, JOIKEH OT-
HOCHUTCS CTPOTO K BEIOpAaHHOM TeMe; - He0OOXO0IMMO U3JI0KUTh OCHOBHBIE aCIIEKTHI MPOOIEMbI HE
TOJIBKO I'PaMOTHO, HO U B COOTBETCTBUHU C TOW WJIM MHOM JIOTUKOM (XpOHOJIOTMYECKON, TEMATH -
YECKOM, COOBITHITHOM | JIp.).

Kommnerenmmu oOyyaromerocsi, GopMupyemble B pe3yabTaTe OCBOCHHS YU€OHOH TUCIIUILIN-HBI,
PacCMOTPEHBI Yepe3 COOTBETCTBYIOIINE 3HAHUS, YMEHUS U BiaJeHUs. [ mpoBepKU ypOBHS
OCBOEHUS AUCLMILIMHBI ITPEJIaraloTcs BOIPOCH! K 3K3aMEHY U TECTOBBIE MaTEPUAJIbI, I1IE KaX-
JIbIi BAPUAHT COAEPIKUT 3aJlaHusl, pa3paboTaHHbIE B PAMKaX OCHOBHBIX T€M y4eOHON AMCIHUILIH-
HBbI 1 BKJIFOYAIOLIUE TEPMUHOJIOTHYECKHE 3a/1aHuUs.

@DOH/1 OLICHOUHBIX CPEJICTB SIBJISIOTCS COCTABHOM YacThi0 yUeOHO-METOIMYECKOT0 obecte-ueHus
IPOLEAYpPHI OLIEHKH KaueCTBa OCBOEHUSI 00pa30BaTeNbHOM MPOrpaMMbl U 00€CTIeYNBAET
MOBBIIIIEHNE KauyecTBa 00pa30BaTENIbLHOTO MPOIEcca U BXOIUT, KaK MIPUIIOKEHHE, B COCTaB pabo-
Yyeil mporpamMmbl AUCHUTIINHBIL.

OCHOBHBIE METOIMYECKHE YKa3aHU U1 00yJaroIuXxcs Mo JUCHUIUIMHE YKa3aHbl B pa3jiene
OCHOBHAsl U JIONOJIHUTEIIbHAS JIUTEepaTypa.



