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1. IEJI OCBOEHMSI YUEBHOM JUCHUTIINHBI

Llenbto 0ocBOCHHS YyueOHOM TUCIUIUIMHBI «I MApOra3oJuHaMUKay SBISETCS U3YUYECHUE B
mpoIiecce MoAroToBku 6akanaBpos 1o HanpasiaeHno13.03.01 «TemmosnepreTuka u
TEIUIOTEXHHUKA» ¢ IpoduieM «lIpombliieHHas TEMIOIHEPreTHKA» METOIOB pacueTa JBMKEHUS
JKUJKOCTHU U Ta3a B 3JIEMEHTaX HEPreTUYECKOro U TEIIOTEXHUYECKOT0 000PYAOBaHHUS.
OCHOBHBIMU 33JJa4aMU JUCLMILIMHBI SBIISIOTCA:

[TproOpereHue cTyAeHTaMU HaBBIKOB MCIIOJIb30BAHMSI OCHOBHBIX YPaBHEHHIA
TUAPOra30AMHAMUKHY JUIs pacu€ra TeUEeHUM, BBIpaOOTKAa YMEHUN SKCIIEPUMEHTAIbHOTO
MCCJICIOBAHMSI U aHAJIM3a XapPaKTEPUCTUK TEIUIOPHEPIeTUYECKOT0 000y I0BaHUS U CETEH.



2. MECTO YYEBHOMH JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYyeOunas aucuumuinHa "I uaporazoauHaMuka’ oTHocuTes K 01oky 1 " JlucurumHb!
(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 AUCHUIUIMHAMM:

2.1.1. MudopManMoHHbIE TEXHOJIOTHHU:

3HaHUs: COAEPIKaHUSA U CLIOCOOOB UCIOJIB30BAHNS KOMIIBIOTEPHBIX U MH()OPMALIMOHHBIX
TEXHOJIOTUH MPUHLUIIBI IPUMEHEHUSI COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH B HAyKe U
IPUKJIAJHON SHEPreTUKe, TEXHUYECKHE U MPOrpaMMHbIE CPEJICTBA 3alUThl HH(pOpMauK

YMeHHs: MPUMEHATh KOMIIBIOTEPHYIO TEXHUKY U HH(POPMAIIMOHHBIE TEXHOJIOTHH B CBOCH
npodeccuoHaIbHOMN e TeIbHOCTH

HaBbiku: BiaJieHUs CpeICTBAMU KOMIIbIOTEPHON TEXHUKH U MH(MOPMAILIMOHHBIX TEXHOJIOTUH,
METOJJaMH MOUCKa U 00pabOTKM MH(POPMAIIMH KaK BPYUHYIO, TaK U C IPUMEHEHUEM
COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH

2.1.2. MareMaTHnKa:

3HaHUS: COBPEMCHHBIE TCHICHITUH PA3BUTHS HAYYHBIX U MPUKIIAJTHBIX JOCTHKCHHH B
npodeCCHOHAIBHON 00J1aCTH.

VYMeHHUs: CaMOCTOSTENbHO BBISIBUTH U MJIEHTH()ULIHPOBATH IIPOOJIeMbl CBOEH MPO(ecCHOHATBHOM
JeSITeTbHOCTH, COPMYIIUPOBATH TSN UX UCCIICIOBAHUS U PEIICHHS, BEIOpAaTh B 000CHOBATH
IpyMIy KPUTEPUEB JUIs OLIEHKH MOJIE3HOCTH pa3pabaThIBaeMbIX PELICHUH.

HaBbiku: HaBbIKaMU pabOThI C KOMIIBIOTEPOM KaK CPEJICTBOM YIpaBieHHs HH(opMaruen
2.1.3. TexHu4eckasi TEPMOAMHAMHKA

3HaHMS: METO/I0B MAaTEMaTUYECKOT0 aHaIN3a, MOJIETTMPOBAHUS U SKCIIEPUMEHTAIILHOTO
uccnenoBanus (auddepeHnnanbHoe U MHTErpaJibHOE UCUUCIIEHUS, TU(epeHraIbHbIe
YpaBHCHUA U MCTOABI UX PCIICHUWA, BKIIIOYad YUCJICHHBIC MCTOAbI; BO3MOKHOCTU ITPUMCHCHU A
JIMa-rpaMM BOJSIHOTO apa U BIAXKHOT'O BO3/lyXa JUIsl HCCIIEOBAaHUS TEIUIOPU3NIECKUX
MPOLIECCOB B PEAJIbHBIX 33/1a4ax)

YMeHus: caMoCTOSITENbHO pa3padboTaTh METOAMKY MTPOBEIEHUS IKCIIEPUMEHTA

HaBbIkH: 3HaHUSIMH U YMCHHAMU, H606XO,[[I/IM]':>IMI/I JJI1 aHAJIN34a IMTOJTYUYCHHBIX PE3YJIbTATOB, B
TOM YHUCJIE C TPUBJICYCHHUEM COOTBCTCTBYIOIIECTO MAaTEMATHUYCCKOI'O allrapara

2.1.4. duszuka:

3HaHUS: €CTECTBEHHOHAYYHOU CYIIHOCTH MTPO0JIeM, BO3ZHUKAIOMINX B X0€ MpohecCHOHaThHON
JESTEIbHOCTH U KaK COCTAaBJISITH MJIaH HCCIEA0BaHUN, HEOOXOAUMBIX JUISI PEIICHUS dTUX
npobem

YMeHus: IpoBOAUTH U3MEPEHHS, 00pabaThIBaTh, AHATTU3UPOBATH U MIPECTABIATH PE3YIbTAThI
HUCCIEeN0BaHUuN

HaBbiku: coBpeMeHHBIMU aHATUTUYECKUMU METOJUKAaMU 00paOOTKH U MpeACcTaBICHUS
HKCIEPUMEHTAIBHBIX PE3yJbTaTOB; HABBIKAMU KOMITBIOTEPHOM 00pabOTKM JAHHBIX C TOMOIIIBIO
COBPEMEHHBIX ITPOrPaMMHBIX ITPOTYKTOB

2.2. HamMeHoOBaHMe MOCHEYIOMMX THCHUTIINH



Pe?)y.]'II:TaTBI OCBOCHMU NUCHHUIUIMHBI UCITOJIB3YIOTCA TP U3YUYCHUHU IMOCIICAYIOIINX
y‘Ie6HBIX JUCHUITINH:

2.2.1. Haruerareiu 1 TEIUIOBBIE IBUTATEIN

2.2.2. Cuctembl TEIIOCHA0XKEHUS MPEIPUITUNA TPOMBILUIEHHOCTH, XK.J1. TPAHCIIOpTa U
KKX



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

é\i Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl

1 OIIK-2 CnocoGeH mpuMeHSTh OIIK-2.1 [TpumeHsieT MaTeMaTHYECKHU arrmapaT
COOTBETCTBYIONINH (HHU3UKO-MaTEMaTHIECKUN uccregoBaHus QyHKINH, THHEWHON anreOpsl,
anmnapar, METO/Ibl aHaJIN3a U MOJICIIUPOBAHUS, muddepeHnantbHOro U HHTErPAIbHOTO HCYUCIICHUS,
TEOPETHYECKOTO U HKCIIEPUMEHTAIILHOTO psnoB, nuddepeHHaNnbHBIX ypaBHEHHH, TEOPUT
WCCIIEJIOBaHMUS MIPH PEIICHUN (YHKIMH KOMIUIEKCHOTO TIEPEMEHHOT0, YHCICHHBIX
npodeccroHaBHBIX 3a/1a4; METOJIOB.

2 OIIK-3 Cnoco0eH 1eMOHCTPUPOBATH OI1IK-3.6 [TpumensieT 3HaHUS OCHOB TEIIOMAacCOOOMEHa
MMPUMEHEHUE OCHOBHBIX croco0oB MOJIy4uCHUA, JJIA paCcuCTOB TCINIOTECXHUYCCKNUX YCTAHOBOK U CUCTEM.
npeoOpa3oBaHus, TpaHCIOpTa U ucnojib3oBanus | OIIK-3.7 Mcnonb3yeT 3HaHUE TEIUIO(PU3MUSCKUX
TCIJIOTHI B TCINIOTEXHUYCCKNUX YCTAHOBKAX U CBOMCTB pa60q14x TCJI IPU pacyeTax TCINIOTEXHUYCCKUX
cucTeMax; YCTaHOBOK U CUCTEM.

3 [TKO-2 CriocoOHOCTE TPOBOAUTE PACUETHI TI0 [NKO-2.1 YmeeT npoBOIUTb pacyeThl 10 TUIIOBBIM
TUIIOBBIM METOJMKAaM U NIPOCKTUPOBATH METOAMKAM U NNPOCKTUPOBATH OTACJIbHBIC ACTAJIN U
OTJEJIbHbIE AETAIM U y3JIbl C UCIIOJIB30BAHUEM y31s1 O,

CTaHJAPTHBIX CPCACTB aBTOMATU3alluN
IMPOCKTUPOBAHUA B COOTBETCTBUU C
TEXHHUYECKUM 33JJaHUEM;
4 ITKO-3 I'otoBHOCTH yuacTBOBaTh B pazpadotke | [TKO-3.1 YuactByeT B pa3paboTKe NPOEKTHOH 1

MIPOEKTHOH U pabovelt TeXHMUECKOU
JOKyMEHTAINH, 0(OPMIICHIH 3aKOHICHHBIX
MPOEKTHO-KOHCTPYKTOPCKHUX paloT B
COOTBETCTBHH CO CTaHJapTaMH, TEXHHYECKUMHU
YCIOBUSIMU M APYTUMH HOPMATHBHBIMH
JIOKyMEHTaMH.

pabodeli TeXHHYECKOH JOKyMEHTaIM1, 0(OPMICHUN
3aKOHYEHHBIX IPOEKTHO-KOHCTPYKTOpCcKUX padot OIT/.




4. OBbEM JUCIUTIIIAHLI (MOAYJIST) B 3AUETHBIX EJUHULIAX 1
AKAJEMUYECKHX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
5 3avetHbix enunuil (180 ak. 4.).

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

KonuuecTtBo yacos
} Bcero no Cemectp
Bun yaeOHOM paboThI ydaeOHOMY 5
TUTaHY
KonTakTHas pabora 44 44,15
AynuropHsble 3aHATHS (BCETO): 44 44
B Tom uuce:
nexmun (JI) 18 18
npaktudeckue (I13) u cemunapckue (C) 18 18
naboparopubie padboTsl (JIP)(1aboparopHserii mpaktukym) (JIIT) 8 8
CamocTosTenpHas padora (BCero) 100 100
DKk3aMeH (Tpu HATUYHH) 36 36
OBUIAS TpynoeMKOCTh IUCUMILIUHBI, YaChI: 180 180
OBUIAS Tpya0€MKOCTbh AUCHUIUIMHBI, 3a4.€/.: 5.0 5.0
Texymuii KOHTPOJIb YCIIEBAEMOCTH (KOJIMYECTBO U BUJI TEKYILETO KP (1), KP (1),
KOHTPOJIS) K2, TK TIK2,
TK
Buaer mpoMexxyTo4HOM aTTecTanuu (9K3aMeH, 3a4eT) Dk3aMeH | DK3aMeH




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nenam)

Cemectp

Tema (paznen) yueOHO#
JICIUTITHHBI

Bunsl yueOHOM AEATEIBHOCTH B yacax/
B TOM YHCJIC HHTCPAKTUBHOW hopMme

JIP

DopMBbI
TEKYLIET0
KOHTPOJIA

yCIIEBAEMOCTU U
IIPOMEXKY-

TOYHOMU

aTTeCTalluu

3

~

~| KCP

10

[S201)\S)

Paznen 1
BBonnble cBeneHN

N (o | TI3/TIT

©|oof CP

S|©| Beero

Tema 1.1

OcHOBHBIE PU3NUECKUE
CBOICTBA KUIKOCTEH U ra3oB.
OOm1re 3aKOHBI ¥ YpaBHCHHS
ruapoctatuku. Cuibl,
JIEACTBYIOIINE B )KUIAKOCTH.
PaBHOBecue xugkux cpea.
[TonsiTHe naBiaeHMs U TPEHHUS.
WneanpHblil U peasibHbIN Ta3.
WneanbHas u peanbHas
JKHIKOCTD

Pasnen 2

IToToku XKUAKOCTEN U ra3os.
[TapameTprl OTOKA. DIEMEHTHI
MIOTOKA

Tema 2.2

JIBIKeHHE KUIKOCTU U ras3a B
MOTOKE. 3aKOHBI COXpaHEHHUS
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

10

16

Tema 3.3

Cucrema ypaBHeHUi Diliepa.
[onsaTue 06 ynenpHON
SHEPruu. YpaBHEHUE
bepnynnu nis uaeanbHoOU
JKuakocTu. YpaBHeHus Hasbe-
Crokca. YpaBHeHue beprymmm
JUISL pealibHON KHUJIKOCTH.
Koadpdrunent Kopunommca.
ITonarue Hanopa

Pazgen 4

Knaccudukanus norepsb
Hariopa. PexuMbl TeueHus1.
Kpurepuii PeitHonbca

16

26

TK

Tema 4.4

INorepu Hanopa MECTHBIE U 1O
JuHe. Tpu 30HBI
TypOyJIEHTHOTO TEYECHUSI.
[IIepoxoBatocTh.lIorpannynslii
cnoii. Pacnipenenenue
ckopocTel B noToke. @opMyiib
Hapcu-Beticoaxa aiis
BBIYHCIICHHS IOTEPh HAMOPHI




Cemectp

Tema (paznen) yaeOHOI
JMCIIUTITHHBI

Bunsl yueOHOM AEATEIBHOCTH B yacax/
B TOM YHCJIC HHTEPAKTHUBHON (hopMe

JIP

CP

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
TIPOMEXY-

TOYHOMU

aTTeCTalun

N

3

o| II3/TII

~| KCP

©| Bcero

10

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

Paznen 5
Pacuer TpybompoBoaa

16

20

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

14

20

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

14

14

[1IK2

14

Paznen 8
WurerpanbHoe ypaBHEHHE
SHEPruM MOTOKA

15

Pa3nen 9
OCHOBHBIE TTOHATHS Ta30BOH
IAHAMHKA

16

Tema 9.9

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

17

Paznen 10
Teuenue rasza B KOpPOTKUX
PO IINPOBAHHBIX KaHAJIAX

18

Tema 10.10

Juddy3op u kordy3op.
®opmyna ['toronno. Cormo
JlaBans. JlonaToYHO-KpPBLIOBOI
npoduib B moroke. Teopema




Cemectp

Tema (paznen) yaeOHOI
JMCIIUTITHHBI

Bunsl yueOHOM AEATEIBHOCTH B yacax/
B TOM YHCJIC HHTEPAKTHUBHON (hopMe

Dopmbl
TEKYIIETo
KOHTPOJIS

YCIICBAEMOCTH H
TIPOMEXY-

TOYHOMU

aTTeCTalun

N

3

P
o| II3/TI
~| KCP

P

©| Bcero

10

KykoBckoro o noxbEMHOM
CHUJIEe KpbLIa.

19

Paznen 11
Pacnpocrpanenue
BO3MYIICHHH B IOTOKE Iras3a

20

Pazgen 12
Oco0ble COCTOSIHUSA KUIKOCTH

21

Tema 12.12

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

KP

22

Paznen 13
OKk3aMeH

36

JK3aMeH

23

Tema 7.7

Buabt nogodus. [Togodue
¢dusnyeckux sBineHuid. OTHOCH-
TenbHas popma

i depeHInanbHbIX
YPaBHEHHUH U YCIIOBUM
0/1HO3HAYHOCTH. CUMIIICKCH U
KpHUTepUH Nofo0us. 3Haue-Hue
TEOPHH MOJO0HS IS
0000IIeHUS Pe3yIIbTaTOB
9KCTIEPUMEHTAIBHBIX
HUCCIIEIOBAHAN U
MOJIETTMPOBAHUS (PU3UIECKUX
sereHnst. Kpurepuu nopobus

24

Tema 8.8

HHrerpanbHOe ypaBHEHUE
SHEPruu MOTOKA. YPaBHEHUS
U3MEHEHHUS KOIMYECTBA
JIBUKEHMSI © MOMEHTOB
KOJINYECTBA JIBHKCHUSI.

25

Tema 11.11

CrnaOble U CHITBHEIC
Bo3MyIIeHHs. CKauku
YIUIOTHEHHUS

26

Bceero:

18

8 18 100

180




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHS MPETyCMOTPEHBI B o0beMe 18 ak. u.

Bcero ua-
COB/ M3 HUX
Ne Ne Tema (paznen) . 4acoB B
. HaumenoBanue 3aHsATHHA
n/n ceMecTpa | y4eOHOW AUCHUIUIUHEL UHTEpaK-
TUBHOU
¢hopme
1 2 3 4 5
5 PA3JIEJ 1 OcHOBHBIE QI3HYECKUE CBOMCTBA JKUAKOCTEH 1 2
BBopnble cBeneHUs ra3oB. OOmIMe 3aKOHBI U YPaBHEHUS TUIPOCTATHUKH.
1 Cuunebl, neficTByOIUE B KUJIKOCTU. PaBHOBecue
KHUAKUX cpel. [IoHdaTHe NaBneHus u TpeHus.
5 PA3JIEJI 2 3aBHCHUMOCTh OT TeMIepaTyphl U JaBICHUS 2
ITotoku kunkocreii u (U3NIECKUX CBOMCTB KUIKOCTEH 1 Ta30B.
2 razoB. [TapameTpsl [TapameTps! noTOKa. DIEMEHTHI TIOTOKA. Y paBHEHHS
MOTOKA. DJIEMCHTHI COXPaHEHHMSI MAaCChl U SHEPTHHU. Y paBHEHHSA
MIOTOKA JBIDKCHUS BA3KOM CpEnbl.
5 PA3/IEJI 3 VYpaBHeHHE Hepa3pBIBHOCTH. Y paBHeHHEe bepHym. 2
Jswxenue uaeansHoit | [lonsrue Hanopa. CTaTuueckuid, MOJTHBIH,
3 KHUJKOCTH. J[BKEHHEe  |CKOPOCTHOM Hamop.
BS3KOH (peabHOM)
KHUJIKOCTH U raza
5 PA3IEJ 4 Kpurepuii Pelinonpaca. PesxxuMpl TedeHUst ) KUAKOCTH 2
Knaccudukanms noteps |1 raza
4 Haropa. Pexxumsl
teueHus. Kpurepuit
Peiinonbaca
5 PA3JIEJ 4 [ToTepu Hanopa MecTHbIE U TIO JyTUHE. Tpu 30HBI 2
Krnaccudukanms norepp |TypOyJIEHTHOTO TE€UEHHUSI.
Hanopa. Pexxumsbl IllepoxoBarocts.llorpannunslii cioil. PopMyiibl
5 teueHusi. Kpurepuit Hapcu-Beticbaxa Ui BEIMUCICHHS TTOTEPh HATIOPHI
Peiinonnaca MECTHBIX | TT0 JutnHe KaHana. Koagdumment
THJpaBIIMuecKoro conpotusieHus. Popmyna bopaa
5 PA3JIEJL 5 OcHoBBI pacuéTra BOJONPOBOJA BO3AYXOIPOBOAA. 2
6 Pacuer Tpy6ompoBoga  |Pacder TpyOOIIPOBOIOB MTPH MOMOIIK CKOPOCTHOM U
pacxoIHON XapaKTEePHUCTHK.
5 PA3JIEJI 6 BrITexkaHue ;KUIKOCTH Yepe3 OTBEPCTHE B TOHKOM 2
Britekanne xugkoct  |creHke. KoadduimenTs! cxxaTus, pacxoaa u
7 4yepe3 OTBEPCTHS U CKOpOCTU. BeITekaHne JKUAKOCTH Yepe3 3aTOILIEHHOE
HacaJKu oTBepcTUE. BhITekaHue )KUAKOCTH IIPU NEPEMEHHOM
YPOBHE.
5 PA3JIEJT 9 Tedenue raza ¢ 6onpmmMu ckopoctsamu. [lapameTps 2
8 OCHOBHBIE TIOHATHS ras3a B IIOTOKe. XapaKTEepHBIE CKOPOCTH B ITOTOKE
ra3oBOM JUHAMUKHU ra3a. [IpuBeneHHbIE IApaMETPBL.
5 PA3JIEJI 10 Huddyzop u kougpysop. Popmyina ['roronno. Cormio 2
Teuenue rasa B JlaBasist. JlonaToYHO-KPBUIOBOH MPOQHUIH B IIOTOKE.
9 KOPOTKHUX Teopema XKykoBckoro o nogbEMHON CHUJIe KpbLIa.
IPOQHINPOBAHHBIX
KaHaJiax
BCETI'O: 18/0




JlaGopaTopHblie paboThI IPeTyCMOTPEHHI B 00BeMe § aK. U.

Bcero ua-
COB/ M3 HUX
No No Tema (pazaemn) . 4acoB B
. HaumeHnoBanue 3aHsATHIA
/I cemecTpa | y4eOHOW AUCITUILTHHEI HHTEpaK-
TUBHOH
bopme
1 2 3 4 5
5 PA3JIEJI 3 WnnmrocTtpanus ypaBHeHus bepHyniu 2
JIBr>xeHue uueanbHON
1 JKUJIKOCTH. JIBUXKEHUE
BSI3KOH (peasbHOM)
KHUJIKOCTH U ra3a
5 PA3JIEJ 4 Wzydenune pe:KMMOB TEUCHHS KHUIKOCTH 2
Krnaccudukanus norepb
2 Haropa. PexxumMbl
TeueHus. Kputepuii
PeiiHonbaca
5 PA3JIEJT 4 OmnpenerneHne MOTEph HAIOpa B TPYOOIPOBOIC U HA 2
Knaccudukamus moteps |[MECTHBIX COMPOTHBICHHUIX
3 Hamopa. Pexxumsl
teueHus. Kpurepuit
Peiinonnaca
5 PA3JIEJI 6 N3yyenne npoueccoB UCTEUEHUS JKUIKOCTH Yepe3 2
4 BriTekaHue JKUIKOCTH  |OTBEPCTHUS U HACAJIKU
4yepe3 OTBEPCTHS U
HaCaaKH
BCETO: 8/0

4.5. IlpumepHasi TeMaTHKA KypPCOBBIX POeKTOB (padoT)

KypcoBas padora mo «['uaporazoiuHaMuKe»:
Yacts 1. Pacuér BogonpoBoaa.
Yacts 2. PacuéT Bo3ayxomnpoBoia




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B npornecce 00ydeHns JOKHBI UCTIONB30BATHCS MHTEPAKTUBHBIC (POPMBI IIPOBEICHHS 3aHATUH,
CBsI3aHHBIE C 00CYKAECHUEM TEIUI0U3NIECKUX NTPOOJIeM TUCIMITINHGI «I uaporazoiuHaMHUKa» U
IIPUJIOKEHUEM 3aKOHOMEPHOCTEHN IIPEAMETA K PELICHUIO IIPAKTUYECKUX 3a]a4 CIIEIIMAIBHOCTH.



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbHI OBYYAIOIIUXCHA 11O JUCHUITVIMHE (MOAYJIIO)

Bun camocTosiTenbHOM pabOThI CTYCHTA.

Ne Ne Tema (paznen) yueOHOI Bcero
n/n cemecTpa JIICLUIITHHBI Hepeuctn yqe6Ho-MeT0}mqec§0ro 4acoB
obecrieyeHust Uil CaMOCTOSITENbHON paboThl
1 2 3 4 5
1 5 PA3JIEJT 1 [ToBTOpEHNE OCHOBHBIX Pa3/IeioB (QI3UKH, 8
BBonHbIe cBeneHNSA MMEIOIINX OTHOIIEHHUE K MPEIMETY
«['maporazonuHaMuKa»
2 5 PA3JIEJI 3 BrIBOJ ypaBHEHHH COXpaHEHMs MacChl U 10
JIBrxeHue uneanbHoi SHEPTHH, a TAKIKE JIBIKCHUS BSI3KOH CpEbl.
KUAKOCTU. JIBU>KEeHUE DU3NYEeCKUN CMBICII YCIIOBUN OJJHO3HAYHOCTH.
BS3KOH (peasbHOM) W3zyyenne yueOHOM IUTEpaTyphI U3
XKHUIKOCTH H Ta3a MIPUBEIEHHBIX HCTOYHHKOB
3 5 PA3JIEJT 4 CpaBHEHHE pa3IMIHBIX METOIUK pacdyéra 16
Knaccudukanms moteps | rHApaBINYECKUX CONPOTHBICHUH. Brioop
Haropa. PesxuMer ONITUMAJIHOM METOIUKH IS pacyéra
TeueHus. Kputepuii TpyOOnpoBo/ia B KypcOBO pabote
PeiiHonbaca
4 5 PA3JIEJI 5 N3yuyenune apmaTypsl U 3JIEMEHTOB [IPO-KJIAJKU 16
Pacuer TpyGonpoBona TeroTpacce 1 Bogonposoa. [Ipakrika B
pacyére peanbHBIX TPyOOIIPOBOIOB
5 5 PA3JIEJ 6 Pemenne 3amau o pasnery 14
BrITekanne XUIKOCTH
yepe3 OTBEPCTHS U
HaCaJKH
6 5 PA3JIEJT 7 TeopeMsI U clieACTBUS TEOPUH MTOIO0US. 14
MopnenupoBanue CuMIUIEKCHI U KPUTEPUH 1TO100us
THJPOTra30IMHAMUYECKHX
nporieccoB. OCHOBHBIE
TIOJIOXKEHHS TEOPUH
mo1o0us
7 5 PA3JIEJT 8 AHanmm3 ypaBHEHHUS C TOUYKH 3PCHUS 9
WnrerpansHoe TEePMOAWHAMUKH U Ta30JHHAMHUKH
ypaBHEHHE YHEPTHA
MOTOKA
8 5 PA3JIEJT 9 CpaBHeHHe Te4eHUil ra30B ¢ OOJIBIINMU U 4
OCHOBHBIE TIOHATHS MaJlbIMH CKOpOCTsIMH. Perienue 3anau
ra3oBOH JUHAMUKHU
9 5 PA3JIEJT 10 Wzydenue mpuHIUIIA pabOTHI JTONATOY-HBIX 4
Teuenne raza B MaIyH (KOMIIPECCOPOB U TYpOHH)
KOPOTKHX
IPOQHUINPOBAHHBIX
KaHaJlax
10 5 PA3JIEJ 11 Pemenue 3ama4 no pazaeny 4
Pacnpoctpanenune
BO3MYILICHUH B IIOTOKE
rasa
11 5 PA3JAEJ 12 [epexox Boabl B TBEPI0E WK Ta3000pa3HOe 1
Oco0Oble cocTosTHUS cocrostaue. [TapameTpsl 1ByX(a3HbIX TOTOKOB.
KHUIKOCTH Pexxnmbl TedeHus AByX(a3HbIX TOTOKOB.
Kasurauus.
BCEI'O: 100




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATLITAHBI (MOYJIST)

7.1. OcHoBHasI JJUTEepaTypa

Hcnonb3yercs
Ne HauMeHoBaHIe Astop (1) o u MecTo M3naHus NpU U3y4eHUU
n/n Mecto nocryna paszenos, HoMepa
CTpaHHI

1 | MexaHHKa )XUIKOCTH U rasa: Jloiusckuit JL.T. M: Iipocha, 2003 Bce paszensr
Yuebnuk s BY308.7 Hayunas snextpoHHas
w3ganne. Mcmp. OnoIImoTEKA

eLIBRARY.RU
(http:/lwww.elibrary.ru)
2 | I'mgporazonnHaMuKa Heita MLE., 3apsHKuH M.: DHeproaroM-u3aar, Pasnensi 2-8
AE. 1984
HayuHas aiekTpoHHas
6ubnuoreka
eLIBRARY.RU
(http://www.elibrary.ru)
3 | I'mpporazonuHamuka JlesenTans JLA., M: MUUT, 2007 Paznensr 1-
Porknii /1.5 12Crp.1-88
Haydnast snexTpoHHas
oubnuoreka
eLIBRARY.RU
(http://www.elibrary.ru)

4 | OCHOBBI THIIPABINKH, HACOCHI C.b. Crapk. M: THTULM, 1984 Pasnensr 1-
¥ BO3IyXOJyBHbBIE MAIIHHBI. 6Ctp.1-188
COopHUK 3a1a4 HayuHast anexTpoHHas

6ubnuoreka
eLIBRARY.RU
(http://www.elibrary.ru)

5 | TMAPOI'ABOANHAMUKA. I'ycer I'.b., Kazanies M: MUUT, 2013 Paznensr 1-
Yacts [: Metoanueckue A.E. 9Ctp.1-24
yKa3aHus K J1a00paTOpHBIM HayuHast anexTpoHHas
paboTaM 10 TUCIIHIDIHHE OnoIIMoTEKa
«['unporazoarHAMUKAY eLIBRARY.RU

(http://www.elibrary.ru)
7.2. lonotHUTEBbHAS JTATEPATypPa
Hcnonb3yercs
Ne HanMeHOBARME AsTop (1) TI'ox u MecTo M3maHus IIPA U3YYEHUU
n/m Mecto nocryna paszenos, HoMepa
CTpaHHIl
6 | I'a3oBas nuHAMHKa Y4eOHHUK M: Hayxka M: Hayxka, 1988 Pasnens 9-
it BY3os 11Crp.1-307
Hayudnast snexTpoHHas
6ubmmoTeka
eLIBRARY.RU
(http://www.elibrary.ru)
7 | TemnosHepreTHKa Mumnaes B.H., M.: MUUT, 2006 Paszmen 1,2,7
JKEIJIE3HOJOPOKHOTO Moxkpunenko I'.I1.,
TpancnopTa: CrpaBo4HO- Jleentainp JI.A. Hayunas snextponHas
METOJHYECKOe TTOCO0He 6ubnuoreka
eLIBRARY.RU
(http://www.elibrary.ru)
8 | OcHoBbl ruzpasnuky. YueoHoe | TeruoB A.B., Buxanckwuii| nzj. «MaiuHo- Paznen 1-6,12

mmocoOue JIsi TEXHUKYMOB U
BVY3o0s

JL.H., Yapeii B.E.

cTpoenuey, 1999

Hayunast asiekTpoHHas




oubnroreka
eLIBRARY.RU
(http:/lwww.elibrary.ru)

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETHU "UHTEPHET", HEOBXOJAUMBIE JJIS1 OCBOEHUSA JTUCIUIIJIMHBI
MOAYJIs)

1. http://library.miit.ru/ - snexTporHO-O6MOIMOTEYHAs crcTeMa HaydHo-TeXHUUeCKOo# O61o-
muoreku MUAT.

2. http://elibrary.ru/ - Hayano-snekTpoHHas GHOIHOTEKA.

3. ITouckossie cucremsl: Yandex, Google, Mail.

9. MEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJIOT Ui, TPOT PAMMHOT O
OBECIIEYEHUS 1 THOOPMALIMOHHBIX CHPABOUYHBIX CUCTEM,
WCMOJb3YEMBIX IPM OCYIIECTBJEHUU OBPA3OBATEJBLHOI'O POLIECCA
MO JUCHUIIJIMHE (MOAY.JIIO)

DnexTpoHHas oubnmoreka xKadpeaps! «TemmosHepreTrka Keae3HoJOPOKHOTO TPAHCTIOPTa»
MMMUTa pacnionaraer nepevyHeM JIUTEPATYPHBIX HCTOYHHKOB, 00ECTICYHBAIOIINX MTPOBEIICHHUE
y‘~I€6HI)IX 3aHITHH 110 BCEM pasaciiaM AuCUHUIIIIMHBL <<rI/IIIpOFa3OIII/IHaMI/IKa».

10. ONUCAHUE MATEPUAJIBHO TEXHUYECKOW BA3BI, HEOBXOIUMOM 1151
OCYIIECTBJEHMS OBPA3OBATEJILHOT'O MPOIIECCA 1O JUCHUTIJINHE
(MOJZIYJIIO)

OcHOBHas JIEKIIMOHHAs ayIUTOPHs, a TaKXKe MoMeleHus Jadopatopun kadeaps! «Temo-
HHEPreTHKA JKEJIE3HO10poKHOr0 TpaHcnopray MUNTa o6opynoBaHbl MyJIbTUMEIUIHBIMU
KOMIUIEKCaMH.

HMmeeTcst KOMIJIEKT NEPEHOCHBIX MHCTPYMEHTOB M 000PY0BaHMSI ISl IPOBEACHUS
HHEPreTUUECKUX 00cIeI0BaHui

11. METOJUYECKHUE YKA3AHHUS 1151 OBYUYAIOIMXCSI 10 OCBOEHUIO
JUCHUILIMHBI (MOLYJIS)

OCHOBHBIMHU BU/IaMU ayIUTOPHOU PaOOTHI CTYACHTOB SBIISIOTCS JICKITUH, TPAKTUIECKHE 3a-
HATH U 1abopaToHble paboThl. B Xo7€e nexiuii mpenoiaBaTeb U3J1araeT U pa3bsCHIET OCHOB-
HbIE, Han0O0JIee CIIOKHBIC TIOHSATHS TEMBI, a TAKXKE CBS3aHHBIC C HEH TEOPETHUECKUE U MTPAKTHIE-
CKHUe NMpOoOJIEMBI, 1aeT YKa3aHUS Ha CAMOCTOSTENIbHYIO paldoTy.

OO6yyaromumcst He00X0IMMO MOMHUTB, YTO Kau€CTBO MOJTYYEHHOr0 00pa3oBaHUs B HEMa-JIon
CTETIEHH 3aBUCHUT OT aKTUBHOM poJIM caMoro oOyuaronierocs B yueoHoM nporecce. O0y-
YAIOLIUNCS TOJDKEH OBITh HAlleleH Ha MaKCUMAaJIbHOE YCBOECHHUE M0JaBa€MOro JISKTOPOM Mare-
pHaia, mocje JeKIMHU U BO BpeMsi CIELUAIbHO OPraHU3yeMbIX HHINBUAYaIbHBIX BCTPEY OH MO-
’KET 3a/]1aTh JIGKTOPY HHTEPECYIOIIHE €r0 BOIPOCH.

['maBHas 3a7aya JIEKIMOHHOTO Kypca — c(OpMHUPOBATh y 00YUYaIOIIMXCS CUCTEMHOE ITpe/I-
CTaBJIeHHE 00 U3y4aeMoM MpeaMeTe, 00eCrednTh YCBOCHHE OYyIIUMU CIIEMATUCTAMH OCHO-
BOIIOJIAraloIero yueOHOro Marepuasia, IpUHIUIIOB U 3aKOHOMEPHOCTEH pa3BUTHS COOTBETCT-
BYIOIIIEH HAyYHO-TIPAKTUIECKON 00JIaCTH, a TAK)KE METOJIOB TPUMEHEHHS MTOJTyYCHHBIX 3HAHHIA,
YMEHUH 1 HaBBIKOB.

OcHosuble ¢yHkIMY Jekuuii: 1. [lo3naBarenbHo-o0yuatomas; 2. Pa3suBatomas; 3. OpueH-
TUpYIOILe-Harnpasisitoias; 4. AKTuBuzupyomias; 5. BocniuratensHas; 6. Opranusyromasi; 7.
WNudpopmanmonnas.

3a1aun NPaKTUUECKUX 3aHATUH U 1a00paTOpHBIX paboT: 3aKpeIUIeHUe U yriryOJIeHne 3Ha-HHi,
MOJIyYEHHBIX Ha JIEKLIUAX U IPUOOPETEHHBIX B MPOLECCE CAMOCTOSATEIHHON PabOTHI C yueOHOM
JAUTEpaTypoid, GOPMHUPOBAHKE Y O0YHAIOIIUXCS YMEHUI U HABBIKOB paOOTHI C HCXOA-HBIMU
JAHHBIMM, HAY4YHOM JIUTEPATypOl U ClIeUaIbHBIMU T0KyMeHTaMHu. [IpoBeieHunto npakTu-



YeCKOT0 3aHATHS WK JIAOOPATOPHOU PabOThI JOKHO MPEIIECTBOBATh O3HAKOMIICHHE C JICKIIU -
el Ha COOTBETCTBYIONIYIO TEMY U JIUTEPATypO, yKa3aHHOM B IJIaHE 3TUX 3aHSATHI.

[To nucuuIuIHE IPETyCMOTPEHO BBIIIOJIHEHNE CTYACHTAMU PA3IMUHBIX BUIOB CAMOCTOS -
TEIBLHON PabOTHI.

CamocrosTenbpHas paboTa MOXKET ObITh YCIICIIHOM NMPH ONPEAETICHHBIX YCIOBUSIX, KOTOPbIE
HeoOxoauMo opraHn3oBaTh. Ee mpaBuiibHas opranusaiius, BKIIOYA0Ias TEXHOIOTHH 0TO0pa
LeNel, coepyKaHusl, KOHCTPYHPOBAHUS 3a/laHUi M OPTaHU3aLUI0 KOHTPOJISL, CHCTEMaTUYHOCTD
CaMOCTOSITENIbHBIX YUeOHBIX 3aHATHH, LierecooOpa3Hoe IIaHUpOBaHUE paboYero BpeMeHu 1o-
3BOJISI€T IPUBUTH CTYJEHTAM YMEHUS U HaBBbIKU B OBJIAJICHUU, U3yUYEHUH, YCBOCHUH U CUCTEMA-
TU3alUY TPUOOpEeTaeMbIX 3HAHUII B poliecce 00yueHusl, MPUBUTh HABBIKU MOBBIIIEHUS MTpodec-
CHOHAJILHOT'O YPOBHS B TEUEHUE BCEH TPYNOBOM J1€ATEIBHOCTH.

K camocrosiTenbHOl paboTe CTyI€HTOB OTHOCUTCSI:

- MpopadOTKa KOHCIIEKTA JICKIUU;

— aHaJIM3 YYeOHUKOB, YU4EOHBIX TOCOOUH, CIIEITUAIBLHOM IUTEpaTyphI 10 JaHHOU TeMme (¢
YKa3aHHUEM CTpPaHHULl), IOATOTOBKA pELEH3U;

MOJFOTOBKA K MPAKTUYECKOMY 3aHATHIO;

— Hanmcanue pedepara;

— BBINOJTHEHHE TECTOBBIX 3a/1aHU;

— IOJrOTOBKA K AK3aMEHY

Llenbto HanMcaHus pedepaToB SIBISIETCA: - IPUBUTHE CTYEHTaM HaBBIKOB OnOIHorpaduue-
CKOT'0 TIOMCKa HE0OX0IMMOM TuTepaTyphl (Ha OyMa)KHBIX HOCUTENSX, B AJIEKTPOHHOM BU/IE);
MPUBUTHE CTYEHTAM HaBBIKOB KOMIIAKTHOT'O M3JI0KEHHSI MHEHHSI aBTOPOB U CBOETO CYXKJICHUS
10 BEIOPaHHOMY BOIIPOCY B IMUCEMEHHOH (OpME, HAYIHO IPaMOTHBIM SI3BIKOM U B XOPOILIEM
CTHJIE; - MPUOOPETEHHE HABbIKA TPAMOTHOTO O(h)OPMIIEHUS CCHUIIOK HA UCIONB3YeMble UCTOYHU-
KU, IPABUJIBHOTO LIMTUPOBAHUS aBTOPCKOI'O TEKCTA; - BHIABJICHUE U PA3BUTHUE Y CTY/I€HTA UHTE-
peca K onpeJielIeHHON HayYHO! U MPaKTHUYeCKOi mpobaemMaTuke ¢ TeM, 4TOObI MCClIeJOBAHUE €€
B JJaJIbHENIIIEM MTPOJIOJIKAJIOCH B TIOJrOTOBKE M HAITMCAHUU KYPCOBBIX U TUIJIOMHOM pabOThI
JMAIbHEUINX HAyYHBIX Tpyaax. OCHOBHBIE 3a/1a4M CTY/ACHTA IIPU HATUCaHUH pedepara:- ¢ MaK-
CUMaJIbHOM MOJIHOTOM UCTIOIB30BATh JTUTEPATYPY MO BEIOpAHHON TeMe (KaK pEKOMEH1yeMYIO,
TaK U CaMOCTOSITENIbHO MOAOOPaHHYIO) JIJIsl MPABUIBLHOTO MIOHUMAaHHS aBTOPCKOM MO3UIINY; -
BepHO (0€3 UCKaXEHUSI CMBICIIA) TIEpeIaTh AaBTOPCKYIO MO3UIMIO B CBOEH paboTe; - YSICHUTD ISt
ce0st ¥ U3MOKUTH TPUYUHBI CBOETO COTTIACHs (HECOTTIacHsl) C TEM WM MHBIM aBTOPOM I10 TaHHOH
npobneme. TpeGoBaHUs K COJEPIKAHUIO: - MAaTEpHall, UCIIOJIb30BAaHHBIN B pedepare, JOIKEH OT-
HOCHUTCSI CTPOTO K BBIOpAaHHOM TeMe; - HE00XO0AUMO U3JIOKHUTh OCHOBHBIE ACIIEKThI IPOOIEMBI HE
TOJIBKO I'PaMOTHO, HO M B COOTBETCTBUHU C TOW WJIM MHOM JIOTUKOH (XpOHOJIOTUYECKON, TEMATH -
4eCKOii, COOBITUIHOM | JIp.).

Kommnerenmuu o0yuarorierocsi, popMUpyeMbI€ B pe3yJbTaTe OCBOCHUS yUeOHOM AUCIUTIUIN-HBI,
PacCMOTPEHBI Yepe3 COOTBETCTBYIOIINE 3HAHUS, YMEHUS U BiaJeHUs. [ mpoBepKU ypOBHS
OCBOEHUS AUCLMILTUHBI ITPeIaratoTcs BOIPOCH! K SK3aMEHY U TECTOBBIE MaTE€pPHAJIbI, I/1€ KaXK-
JIBII BADUAHT COACPIKUT 3aJIaHUsl, pa3paOOTaHHBIC B PAMKaX OCHOBHBIX T€M Y4eOHOU IUCIUTUIH-
HBI 1 BKJIFOUYAIOLIUE TEPMUHOJIOTHYECKHE 3a/1aHus.

@DOH/1 OIICHOUHBIX CPEJICTB SIBJISIOTCS COCTABHOM YacThi0 yUeOHO-METOIMUYECKOT0 oOecte-ueHus
IpOLEAYpPHI OLIEHKH KaueCcTBa OCBOECHHUS 00pa30BaTeNIbHOM MporpaMmbl U 00ecrieunBaeT
MOBBIIIIEHNE KauyecTBa 00pa30BaTEeILHOTO MPOIecca U BXOIUT, Kak MIPUIIOKEHHE, B COCTaB pabo-
4ei TporpaMMbl TUCITUATITAHEI.

OCHOBHBIE METOIMYECKHE YKa3aHU I 00y4aroIuXxcs Mo JUCHUIUIMHE YKa3aHbl B pa3Jiene
OCHOBHAsl U JIONOJIHUTENIbHAS JIUTEepaTypa.



