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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenbto sBRsieTcss GpopMHpOBaHME Yy CTYJAEHTAa 3HAHMM B 00JIACTH OCHOBHBIX
3aKOHOMEPHOCTEM paBHOBECHS] M JBWKEHUS JKUIKOCTEH W Tra3oB, 3aKOHOB
B3aUMOJICUCTBHS TOCJIEIHUX C MOTPY’KEHHBIMHM B HHUX WM OOTEKaeMbIMU HMH
TBEPJAbIMHM TEJIaMM, a TaKXKe B NPUOOPETEHUH YMEHUH M HAaBBIKOB IPAKTHYECKOIO
IIPUMEHEHUS TEPEYUCIICHHBIX TEOPETUYECKUX IOJOKEHUN K PELICHUI0 PasIMYHBIX
WHKEHEPHBIX M HAy4YHBIX 3a/1a4, CBS3aHHBIX C MEXaHMU3alUuMed M aBToMaru3auuein
TOpHBIX padoT 1 3P (PEKTUBHOI FKCIITyaTaleil FOpHOro 000PyI0BaHUS.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

3aI[a‘-IaMI/I HU3YUYCHHA JUCHUIUIMHBL SBJISICTCA H3YYCHUC HanOoJjiee BaKHBIX
CBOMCTB KUAKHUX H Fa3006p33HBIX cpea, TCOPETHUUYCCKHUX OCHOB THAPOCTATUKMU,
KHHEMATHUKU U THAPOANHAMHUKHN UACAIBbHBIX U PCAIIbHBIX X(HHKOCTGﬁ.

1.3 IlepedyeHb NUIAHHUPYEMBIX Pe3yJabTATOB OOYYeHHSI MO IUCHHUILUIAHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUCLUMNINuHE

OOCTMXeHNA KoMmneTeHunn

IIK-16: roTOBHOCTBHI0 BBINIOJIHATH IKCIIEPUMEHTAJIbHbIE U JIa00paTOPHbIE
HCCJIe/I0OBAHNS, HHTEPIPETHPOBATH MOJTyYeHHbIE Pe3yJIbTAThI, COCTABJATH U
3alMIIATH OTYEThI

IIK-16: TOTOBHOCTBIO
BBITIOJIHATH
3KCHepI/IMeHTaJ'II)HBIe nu
JabopaTropHbIe UCCIETOBAHNUS,
HHTEPIIPETUPOBATE IOy YCHHBIE
pe3yAbTarhl, COCTABIATH U
3alIuIaTb OTYCTHI

MPaBHJIa COCTABIICHHUS OTYETOB
BBITIOTTHSATH SKCTIEpUMEHTATBHBIE U TA00paTOPHbBIE
WCCIIEIOBaHUS

HaBBIKAMU BBITIOJIHEHUS YKCIIEPUMEHTATBHBIX U
71a00paTOPHBIX UCCIEAOBAHUN

IICK-9.1: cnoco0HOCTHI0 pa3padaTbiBaTh TEXHHYECKYI0 1 HOPMATHBHYIO
AOKYMEHTALMIO 1JIs MALIMHOCTPOUTEIbHOI0 NPOM3BOACTBA, HCTILITAHUS,
MOJAePHU3ALMH, IKCILIYATAIMHU, TEXHHYECKOr0 H CEPBUCHOTO 00CTY:KMBAHUS U
PEMOHTA TOPHBIX MALIUH U 000PYA0BAHHUS PA3JIMYHOI0 GYyHKIHOHATHHOIO
Ha3HAYEHHUsI C YYeTOM TPeOOBaHUIi IKOJOrHYeCKOii M MPOMBILIJIEHHOH 0e30MacHoCTH

TICK-9.1: ctocoOHOCTBIO
pa3pabarbIBaTh TEXHHUYCCKYIO U

TpeOOBaHUs HKOJIOTUYECKON M MTPOMBIIIICHHON
0e30MacHOCTH

HOPMAaTHUBHYIO JJOKYMEHTAIIHIO
JUI. MAllIMHOCTPOUTEIBHOTO
IIPOU3BOICTBA, UCTIBITAHUS,
MOJICpPHU3ALINY, SKCIUTyaTaluy,
TEXHUYECKOTO U CEPBUCHOIO
00CITy’)KHBaHUs U pEMOHTa
TOPHBIX MAIIUH U 000pY10BaHUS
Pa3IMYHOrO (PYHKLIMOHATBHOTO
Ha3HAYEHHUS C yUYETOM
TpeOOBaHUH PKOJIOTHIESCKOU U
IPOMBIIIJICHHOHN 0€30MacHOCTH

pa3pabarbIBaTh TEXHUYECKYIO M1 HOPMATUBHYIO
JIOKYMEHTALINIO

HaBBIKAMU pa3pabOTKU TEXHUYECKOW U HOPMATUBHOMN
JIOKyMEHTALIUH




1.4 OcobOeHHOCTH peajiM3alUu AMCHUILINHBI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTtHas padora ¢ 1,89 (68)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,94 (34)
MIPAKTHYCCKUE 3aHATHS 0,47 (17)
naboparopHbie paboTh 0,47 (17)
CamocrosiTesqbHas padora 1,11 (40)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(Ix3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. 1.0cHOBHbBIE CBe/IeHHsI 0 ;KHIKOCTSIX M ra3ax U X OCHOBHbIe (pu3HUYeCKUe CBOICTBA

1. OGuue cBeneHus o nUCHUIUIUNHE «[ WapaBIuKay

1

2. OCHOBHBIE ITOHSTHSA U OnpeaACIICHUA TUAPaBINKA

1

3. OcHOBHbIE (M3UYECKUE CBOMCTBA JKUIKOCTEH U Ta30B.
CxMMaeMOCTh U TEMIIEPaTypHOE PaCUIUPEHUE KaeJIbHbIX
JKAIKOCTEN.

4. OcHOBHBIC (PH3NYECKHUE CBOMCTBA )KMIKOCTEH U ra3oB.
CKMMaeMOCTh U TEMIIEPaTypHOE PacIIupeHUe ra3os.

5. OcHOBHBIE (M3UYECKUE CBOMCTBA JKUIKOCTEH U Ta30B.
CkopocTh 3ByKa B JKUIKOCTSIX U razax. [lapooOpazoBanue u
KHIICHUE.

6. OcHOBHBIE (PM3UYECKUE CBOMCTBA JKUIKOCTEH U Ta30B.
Konnencanusi, ucnapenue, KaBuTalus.

7. OcHOBHBIC (PM3UYECKUE CBOMCTBA )KUKOCTEH U Ta30B.
PacTBOpUMOCTB, KaMILIIPHOCTb.




8. OcHOBHBIC (PU3HUECKHUE CBOMCTBA KUIKOCTEH U Ta30B.
Bsi3K0CTh KarenabHbIX U ra3000pa3sHbIX KHUIKOCTEH.

9. Cuiibl, ACUCTBYIOIIUE B )KUIKOCTH

10. Onpenenenue XapakTEPUCTUK U TapaMETPOB
Pa3INYHBIX TOTOKOB

11. SKCHepI/IMCHTaHBHOC HN3YUCHUC OCHOBHBIX 3dKOHOB
TUAPOCTATUKU

2. 2.I'mapocraTuka

1. Tuppocrarnyeckoe naBieHue. 3akoH Apxumena.

2. AuddepeHunanbHoe ypaBHEHUE PaBHOBECHUS KHUIKOCTH.

3. YpaBHEHNE TOBEPXHOCTU PABHOTO JABJICHHUS.

4. OCHOBHO€ ypaBHEHHE THAPOCTATUKU. 3aKoH [lackarsi.

5. DMIOPHI TaBICHMUS.

6. Coobmraromuecs cocyapl. EctecTBeHHas Tsira.

—_ = = = =] ==

7. Cuna 1aBiaeHust )KUAKOCTH Ha IJIOCKYIO U
KPUBOJIMHENHYIO CTEHKY.

8. DKcnepuMeHTATbHOE U3yUYeHHEe (PU3NIECKUX CBOMCTB
JKAUIKOCTEN U Ta30B

3. 3.I'uapoguHaMuKa

1. Buapl ABmkeHus sKUAKOCTH U Pa3HOBHUAHOCTHU IIOTOKOB.

2. XapakTepuUCTUKU U TapaMeTphl TOTOKOB

3. YpaBHeHHE HEPa3pHIBHOCTU

4. YpaBHeHUs ABMKEHUSA U OanaHca SHEPTUU s
AACATHHOMN KUIKOCTH

5. YpaBHeHnue bepHyIm [i1s 2leMEHTapHOM CTPYHKH
UACATBHOMN )KUJIKOCTH

6. YpaBHeHue bepHyin 1 peabHOM KUAKOCTU




7. I'padmueckas uaTepnperanus ypasaenus bepraymm

8. ['mapaBnuueckre CONMPOTUBIICHUS U TTOTEPU HAlopa

9. PesXuUMBI ABYKEHUS KUIKOCTH

10. JIBmxeHUE )KUIKOCTH 10 TPyOOIpoBOaM

11. PaBHOMEpHOE IBMKEHUE KUJIKOCTH B OTKPBITHIX pyciax

12. HeycranoBuBLIEECS HATOPHOE ABUKEHHE )KUIKOCTH

13. UcTeyenue UIKOCTH Yepe3 OTBEPCTHUSI, HACAAKU U
BOOOCJINBBI

N RN N ===

14. CunoBoe BO3/1€HCTBUE CTPYH Ha TBEPAbIE IIPErPaJIbl

15. Onpenenenue XapakTEPUCTUK U TapaMETPOB
Pa3INYHBIX TOTOKOB

16. Vicnonb3oBanue GU3NIECKUX CBONCTB KUIKOCTEH U
ra3oB B ITPOIECCE KOHCTPYUPOBAHUS TEXHUUECKHUX
YCTPOWCTB Pa3IMYHOIO Ha3HAYEHUs

17. IlocTpoeHue nuarpamm pactpeacaieHus 1o KUBOMY
CEYEHHUS CKOPOCTH JIBMIKEHUS KUJIKOCTH JIJIS1 pa3IMUHBIX
IIOTOKOB

18. Pemenue 3aga4 Ha HOCTpOeHUE JIMHUH (TpaduKOB)
IIOJTHOT'0, CTAaTUYECKOTO ¥ TEOMETPUUECKOTO HAlOPOB ISt
CJIy4aeB UJICATbHOM KUIKOCTEN

19. Pemenue 3a1a4 Ha HOCTPOCHUE JIMHUH (TpadUKOB)
HIOJTHOT'0, CTAaTHYECKOTO ¥ TEOMETPUUECKOT0 HAlOPOB ISt
CJIy4acB pEAIbHOU KUIKOCTEN

20. OmnpenenieHne BEIMYUHBI IOTBEMHOM CHIIBI IS
Pa3IMYHBIX OOBEKTOB, OOTEKAEMBIX KUJAKOCTHIO HITH Ta30M

21. OnpepeneHne CUIbl B3aUMOJICUCTBHS MEXIY ABYMS U
0oJIee UCTOYHUKAMU WJIH CTOKAMU JKUIKOCTH WJIM Tras3a




22. OnpenesieHne CUITbl B3aMOJICHCTBHS IBYMsI B OoJiee
UCTOYHUKAMHU UJIN CTOKAMHU XKUAKOCTU UJIN I'a3a HpI/I MaJlbIX
PACCTOSIHHSIX MEXKy O0OBEKTaMU B3aUMOICHCTBUS

23. TuapoarHaMUYECKOE MOJICTUPOBAHUE CUTTOBBIX
B3auMOJeiCTBUHU

24. DKCIEpUMEHTATBHOE U3yUYEHUE PEKUMOB JBUKCHUS
KHUJKOCTH

25. DKcepuMEHTATBHOE U3yUYEHUE YpaBHEHUs bepHyu

26. DKcriepuMEHTATHHOE U3yUYeHHUE OOTEKaH!sI TBEPABIX TEJ
JKHIKOCTBIO

27. DKCIEpUMEHTATbHOE U3yUYEHUE UCTCUCHHE )KUIKOCTH
yepe3 OTBEPCTUSI U HACAKU

28. DKCIepUMEHTATbHOE N3YYEHUE TUIPABIUYECKOTO y1apa

29. DKcrepuMEHTAIBHOE OMNPEICTICHUE THIPABITNYECKUX
NOTEPh HAropa Mo JJTUHE

30. DKcniepuMEeHTANbHOE ONPEAEICHUE THAPABITUYECKUX
MECTHBIX ITOTEPh HAIopa

31. DKCnepUMEHTATLHOE U3YUYECHHE TTOIbEMHOMN CHUJIIbI

32. CMOCTOSITENILHOE U3yUYEHUE TEOPETUUECKOTO Marepuaia

40

Bcero

34

17

17

40




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

1. Apycramona L. T., UBanaukos B. I'. [uapasnuka: yaeOHoe mocodue st
BY30B 110 HanpasieHuto "Hedrerazosoe aeno"(Mocksa: Heapa).

2. I'eitep B. I'., dynun B. C., bopymenckuii A. I, 3aps A. H. Tuapasnuka u
THAPONIPUBO;: yuel. i CTy. ropHbIX crell. By3oB(Mocka: Hempa).

3. AprembeBa T. B., JIsicenko T. M., Pymsannesa A. H., Ctecun C. I1., Crecun
C. I1. Twapasnuka, TuApOMAILIMHBI U THAPOITHEBMOINPUBOA: YueOHOe ocodue
115 By30B(MockBa: AKaneMust).

4. I'ynnnun H. C., Kpusenko E. M., Maxosukos b. C., [Tacroes 1. JI., ITactoes
. JI. Tuapasnuka u ruaponpuBoa: yueoHoe mocoone(Mocksa: [opHas
KHUTAQ).

S. Tuxonenkos b. I1. [uapasnuka u rugponpuBoibl. Yacts 2. [maponpuBoasl
(MockBa: MockoBCKas rocyJapCTBEHHas aKaJleMUsl BOJHOTO TPaHCIIOPTa
(MT'ABT)).

6. bamra T. M., Pyanes C. C., Hekpacos b. b., Baiibakos O. B., Kupumiosckuii
1O. JI. Tunpasnvika, ruApOMaIIMHBI U THAPOIPUBOABL: YUCOHUK st
CTYyJIeHTOB By30B(MockBa: AJIbSIHC).

7. Manamkunaa B. A. Tuapasnuka. YueOHoe nocodue /st mpoBEACHUS
MPAKTUYECKUX 3aHATUN U CAMOCTOSITEIbHOM pabOThI CTY/ICHTOB: YueOHOe
nocobue(Mocksa: MITY).

8. bopucos @. 1. Teopus u pacuer runponHeBmonpusoja. [ uapasnuyeckue
MallIHbI ¥ THAPOAMHAMHYECKHUE TIepeaun: yueOHoe mocooue mo
cneruansHocTsIM 170100 "TopHble mammnbl U o6opyaosanue” u 170300
"Merautyprudeckue MamuHbl 1 06opynoBanue (KpacHosipek:
KpacHosipckas akagemusi IBETHBIX METAIOB U 3070Ta [[ALIMu3]).

9. ITacroes U. JI., bepnuzes H. U., Enenkun B. ©. [ uaponeBMonpuBoA;
METO/IMYECKOE YKazaHue A cTyieHToB MI'TY, o0yuaromumxcs no
HarpasieHuto 651600 "TexHosornuyecKkrue MaluHbl 1 000pya0BaHue" 10
cnermansHocT 170100 "TopHbie MammHbl 1 000pynoBanue" (3a04uHas
¢dopma oOyuenus)(MockBa: MockoBckuii TopHbIid yHEBEpcuTeT [MITVY]).

4.2 JIMueH3UOHHOe W CBOOOIHO PacCHpoOCTpaHsieMoOe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecneyeHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DACNDOCTDAHsieMOe IDOrDAMMHOe o0ecreyeHue):

1. VYdyamummcs npeaocTaBiaeHbl YCIOBUS U BO3MOXHOCTH pabOThI B pEKUME ON-
line ¢ 3apy0eXKHBIMH U OT€YECTBEHHBIMH JIMIIEH3MOHHBIMU
MH(OPMaMOHHBIMU 0a3aMU JAHHBIX 1O MPOPUIIIO 00PA30BATEIBHBIX
nporpamm COVY.

4.3 NUurepHeT-pecypchl, BKIO4Yas npodeccuoHaibHble 0a3bl JaHHBIX
U HHOpPMaNMOHHBbIEe CIIPABOYHbIE CUCTEMBbI:
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1.  CBoOOmHBIN HOCTYN ydarmmxcs K GOoHIaM yu4eOHO-METONICCKON
JIOKYMEHTAIIUU M UHTEPHET pecypcam. Bce oOyyaromiuecss UMEIOT OTKPBITBIN
JIOCTYT K 0a3e DJIEKTPOHHOTO KaTajaora U MOJHOTEKCTOBOM 0a3e TaHHBIX
BHYTpHUBY30BcKkuX uznanuii (http://lib.sfu-kras.ru/); pecypcam BupTtyanbHbix
yutanbHbIX 3a710B (http://lib.sfu-kras.ru/eresources/virtual.php); k YMK]/]
(http://lib.sfu-kras.ru/ecollections/umkd.php); k BuneonekuusiM u y4eOHbIM
¢bunsmam yauBepcuteta (http://tube.sfu-kras.ru/); k yue6HO-MEeTOUYECKUM
MarepraiaM HHCTUTYTOB.

S @oHa OLEHOYHBIX CPEeICTB

OneHovHbIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JUCIUIUINH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS JIsl OCYLIECTBJICHMSI
00pa30BaTeJbHOI0 NMPoIecca M0 JUCHHUILIHHE (MOLYJII0)
VY4eOHbIi CTeH]T IO U3YUYEHUIO PEKUMOB JABUKCHHUS JKUIKOCTH.
VY4eOHbIi CTeH]T IO U3yUEHUIO ypaBHEHUs bepHym.
VY4eOHbIil CTeH]T IO U3YyUYEHUIO0 00TEKaHUs TBEPABIX TeJ )KUJIKOCTHIO.
VY4eOHbIi CTeH]T IO U3YUYEHHUIO UCTEUEHHS )KUAKOCTH Yepe3 OTBEPCTHUS U HACAIKH.
VY4eOHbIil CTeH]T IO U3YUYEHUIO THIPaBIMYECKUX YIapOB.
VY4eOHbIi CTeH]T 0 U3YUEHUIO IOTEPh HAIopa 10 JUIHHE.

VY4eOHbIi CTeH T 110 U3YUYEHUIO MECTHBIX MTOTEPh HAMopa.
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