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AHHOTANMA

Kpr MOCBALICH TUAPOAUHAMHKE MHOFO(I)aBHBIX TCUCHHUM C Y4C€TOM I'OMOT'CHHBIX M T'€TCPOICHHBIX (1)330BBIX

HIEPEXOI0B,
TeroMaccoooMeHa u - 3¢ GhekToB
THIPOIMHAMHYECKHE TPOLIECCHI

TypOyJICHTHOCTH.

Conepxanue TEIJI0O U

Kypca  OTpakaer

MpOTeKarIue B aneMeHTax obopynosanus ADC npu HOPMaIbHBIX U aBAPUMHBIX PEXUMax padoT.

1. leau u 3apauu

eap AUCUMNIMHBI

- OCBOCHHE CTyJeHTaMHU (yHIaMEHTAIbHBIX 3HAHUH 110 TUAPOIUHAMUKE U TEII0()U3UKEe MHOTO(pa3HBIX
TEYEHUH, a TaKKe UX MPUIOKEHUH B 001acTH 0€30MIaCHOCTH aTOMHOM SHEPTETHUKH.

3agauu AU CHUIIHHBI

* OCBOEHHE CTy/IEHTaMH 0a30BbIX 3HAHUH B 001aCTH MEXaHUKU MHOTO(a3HBIX TCUCHUH;

* 0oO0ydeHHe CTyAEHTOB METO/aM PELICHUS MPAKTUYECKUX 33/1a4 B 00JIACTH MEXaHMKH MHOTO(]A3HBIX

TCUCHHIA;

¢ OKa3aHHuC CTyACHTaM KOHCYJ'H:TaLII/Iﬁ " TOMOIIH B IPOBCACHUN COOCTBEHHBIX I/ICCJIGI[OBaHPlﬁ;

° 06yquI/Ie CTYACHTOB HABbIKaM HpOFpaMMHOﬁ pcain3ani U3y4acMbIX METOHOB;

. MpUOOpPETEHNE CTYACHTAMH HAaBBIKOB KAayeCTBEHHOTO aHalM3a M KOJMYECTBEHHBIX OLICHOK
MPUMEHUTENBHO K NpobieMe 6e301acCHOCTH aTOMHBIX CTAHIIUH.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS PA3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4HbIE TPOOIEMBI, [TOy4aTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HAThb!
* TEOpeTHYECKHe MOJETH (PyHIaMEHTaIbHBIX MPOLECCOB U SIBICHUI B TUAPOANHAMUKE MHOTO(Aa3HBIX
TCUCHHIA;
* TI0CTaHOBKY Ipo0iieM GU3NIECKOTO MOJIEIIUPOBAHYS,
*  TIOpPSAKH YUCICHHBIX BEIMYWH, XapaKTEPHBIC Ui PAa3IMYHBIX Pa3lelioB (PU3HKH, B TOM YHUCIIE
THAPOAMHAMHUKH MHOTO(a3HBIX CHUCTEM;
* (pu3HKy rHOPOIMHAMHYECKUX HEYCTONUMUBOCTEH;
+ crenuduyeckue 0COOEHHOCTH THAPOAMHAMUYECKUX U TEIO(U3NYECKUX MPOLECCOB B 3a7a4ax 10
npobieme 6e3011acCHOCTH aTOMHOM SHEPTeTHUKH.

YMETh:
. abcTparupoBarbCsi OT HECYIIECTBEHHOTO TIIPH MOJEGJIMPOBAHUHM PEAJbHBIX IPOLECCOB
THIPOIMHAMHUKH MHOTO(a3HBIX Cper;
. MOJTb30BAaThCSl CBOMMH 3HAaHMAMHU IS pelieHus (QyHIaMEHTalbHbIX, NPUKIAIHBIX U
TEXHOJIOTUYECKUX 33/1a4;
. 3G (GEKTUBHO UCMONB30BaTh CHENUPHUECKAE OCOOCHHOCTH TUAPOJUHAMHYECKUX U
TerTo(U3NIECKUX MPOILIECCOB B 33/1a4ax 110 MpoodieMe 0e301MacHOCTH aTOMHOM SHEPTETHKH;
* paboTaTh Ha COBPEMEHHOM BBIYHCIUTEILHOM 000PY/I0BaHHH.

BIIAJICTh!

* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH()OPMALIUH;

. MaTeMaTHYeCKUM MOJICTMPOBaHUEM (U3MYECKUX 3a]a4 THAPOAWHAMHUKH W TEIUIO(pU3UKH
MHOTO(]a3HBIX CUCTEM;

*  INPaKTHKOW HCCJIEAOBAHHMS M PELICHUS TEOPSTUYECKMX M IPHKIATHBIX 331ad, OTHOCSIIMXCS K
mpobieme 6e3011acCHOCTH aTOMHOM SHEPTeTHUKH.

* HaBBIKAMH I'PDaMOTHOW 00pabOTKH Pe3y/IbTaToOB PACUETOB U COMOCTABIICHHUS C IKCIIEPUMEHTAIbHBIMU
JTaHHBIMH.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Mopenn u MaTeMaTH4ecKOe ONUCAHHE 7 3
NBYX(ha3HbIX CHCTEM.
2 DeMEeHTHl TEOpUH TIOI00USI. 4 3
3 I'mapocrarika ra30KHUAKOCTHBIX CHCTEM. 8 3
4 Bomabl Ha Mexda3zHOH TOBEPXHOCTH. 4 3
IunponuHaMuKa KHUIKUX TUICHOK.
5 MexaHuka Ty3bIpPKOB W  Kamlellb B 7 3
YCTaHOBHUBIIEMCSI TCUCHUH.
6 HeycranoBuBIIeecs: IBMKEHUE Kareidb U 3 3
My3BIPHKOB.
7 ONeMeHTBl  TEOPHUH  KOHBEKTHBHOI'O ] ]
TerIooOMeHa.
8 [TapoxuaAKOCTHBIE TIOTOKH B KaHAJaX. 8 8
MonenupoBanue TypOyJIEHTHBIX
9 napoKaneIbHbIX Te4eHUuil ¢ (a3oBBIMU 6 6
HepexolaMH.
Hroro yacos 60 45
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Monenu u MateMaTu4ecKkoe ONMcaHue IByX(a3HbIX CUCTEM.

JIByx(a3Hble cHCTEMBI KaK 0OJacTH CIUIOLIHOM Cpeibl C TPaHUIAMU CHIIBHBIX pa3pbIBOB. Monenu
Pa3aeNbHOTO TEYEHHS, MHOTOCKOPOCTHOIO KOHTHHYYMa, TOMOT€HHas.

OOmas ¢opma ypaBHEHHH COXpaHEHHUS. YPAaBHEHHS COXPAHEHHUS MAacChl, UMITylIbCa M SHEPIHU B
UHTErpajbHONH M IuddepeHnnansHoi Gopmax. IMIUPUUESCKUE 3aKOHBI MOJIEKYJISIPHOTO IepeHoca
HUMIIYJIbCA Y SHEPIUU. YpaBHEHHE COXPAaHEHMsI MAaCChl KOMIIOHEHTA B CMECH.

YHI/IBCpcaJ'ILHLIe yCJ10BHd COBMCCTHOCTHU Ha Me)I((l)aBHLIX TpaHUuLax: 06]]_[&5[ (I)OpMYJ'II/IPOBKa, 3aIlluCh
JJIA TIOTOKOB MAcCChl, UMITyJIbCa, SHECPTHUHU, MACCbl KOMIIOHCHTa B CMECH. yHI/IBepCaJ'ILHLIe YyCII0BUsA
COBMCCTHOCTH B CUCTEMC Ha6J'IIO,I[aTeJ'I$[.

CnennanbHble YCIOBHS COBMECTHOCTH Ha MEX(a3HBIX TPAHHUIIAX B MPOIECCE TEIJIO0 U MacCOOOMEHa.
HepaBnoBecHble 3(Q¢dexTsl mpu OOTEKaHWU Ta3oM IUIOCKOH MMOBEPXHOCTH, NPU HCIAPEHUH U
koHzAeHcanuu. CrieruanbHble YCIOBHS COBMECTUMOCTH B KBa3UTOMOTEHHOM MPHOIMKEHUH.

2. DIeMEeHTBI TEOPHUH TTOJ00MSL.

[Monobue u ananorus.
TeopeMsbl Teopun MOg00US.

duznueckuil CMBICIT KPUTEPUEB M YWCEN TOAO0OMS JJs MPOIECCOB TUAPOJUHAMUKH, TEIUIO- U
MaccooOMeHa B OIHO- U JIByX(ha3HBIX MOTOKaX.

3. rI/I,E[pOCTaTI/IKa Ta30) KUIKOCTHBIX CUCTCM.

[ToBepXHOCTHBIC SIBICHHS, NOBEPXHOCTHOEC HATSDKCHHE, TEIUIOTa O0pa3oBaHHS H  JHTPOIHUS
MOBEPXHOCTH pazzena.

CMaunBaeMoOCTb.
®opmyia Jlamnaca.

OcHOBHOE ypaBHEHHE THJIPOCTATHYECKOTO PaBHOBECHS; (opMa IMOBEPXHOCTH KHUIKOCTH B COCYyax,
BBICOTA KAITMJLTSIPHOTO MTOAHSTHSL.

PaBHOBecHBIC OCCCUMMCTPUYHBIC ITOBCPXHOCTHU pasciia.

Pe3ynprarel aHanmm3a yCTOMYMBOCTH, MaKCHMaJbHbBIE YYacTKH YCTOMYHMBOCTH pPAaBHOBECHBIX
[IOBEPXHOCTEN.

[IpenenbHble (IPeROTPHIBHBIC) pa3Mephl Karemib U IMy3bIpeil B THIPOCTAaTHYECKUX YCIOBHSAX.
4. BonHbl Ha Mexk(da3HOM MOBEPXHOCTH. [ MAPOAMHAMUKA KUIKUX TUICHOK.

[IporpeccuBHbBIE U CTOAYME BOJHBI HE MOBEPXHOCTU UIAKOCTH. YCTOMYMBOCTH TOPU3OHTAIBHOU
MOBEPXHOCTH pasnena aAByX ¢a3. [ducnepcuoHHoe ypaBHeHHe. KanuiuisipHble W TpaBUTALMOHHBIC
BOJHBl Ha MOBEpXHOCTH xuakoctu. HeycroitunBocTtu Teiopa u I'enpMrosnbna. BoaHbl KOHEUHOM
amMruTyabl. COTUTOHBI.

.HaMI/IHapHBIG IrpaBUTAlMOHHBIC TIJICHKH KHUAKOCTH.

Maremarndeckoe ONMCaHUE;, HAYaIbHBIH yYacTOK, XapaKTEPUCTUKU CTAOUIM3UPOBAHHOTO TEUYCHUSI.
YCTOWYMBOCTh KHUAKUX TUICHOK. BomHoBbIe muieHku. TypOyneHTHBIC >KHIKHE TUICHKH. JIBMDKeHUe
JKUIKOM TJIEHKH II0JT e CTBUEM ITOTOKA rasa.

5. MexaHuka 1y3bIpbKOB U Kallelb B YCTAHOBUBLIEMCS TEUCHUH.

MoenbHbIE 32/1a91 O ABYKEHUH C(HEphl B HICATBHOM W BI3KOW KHUIKOCTH.
®opmynsl Ctokca u PeibunHckoro-Aiamapa.



Pesynbrarhl SKCHIEpUMEHTANBHBIX HAONIOACHUH U pacueT CKOPOCTH BCIUIBITHS Ta30BBIX My3BIPHKOB B
CIOKOMHOM KUIKOCTH.

Mogenb IBHKEHUS KHIIKOCTH CO CBOOOTHOM MOBEPXHOCTHIO KaK METO]] aHAIN3a JIBIKEHUS KPYITHBIX
IIy3bIpEN.

Oco0eHHOCTH JBUKEHUS Kallelb B Ta30BbIX OTOKax. JIpobieHue my3bipeil U Kamnels.

Cemecrtp: 2 (Becennuit)

6. HeycTanoBuBIieecs ABMKEHHUE Kallellb U I1y3bIPbKOB.

VYpaBuenue Pones B kiaccmueckoil M "sHepreTmueckod" wuHTepnperanud. KaBHTalMOHHOE
CXJIONBIBAHUE TA30BOM MOJOCTH B KHUIKOCTH.

YckopeHHoe ABmkeHHE chepbl B HAcaNbHON KUAKoCTH. [Ipucoeaunennas macca.

Poct napoBbIX My3bIpEKOB B 00bEME PaBHOMEPHO MEPETPETON KUAKOCTH (TIpeAeIbHbIC HHEPLIMOHHAS
U TEIUIOBAsl SHEPTETUUECKAsi CXEMBbI, aHAJIN3 SKCIIEPHUMEHTAIbHbBIX HAOIIOICHNUI).

VYenoBust pocta napoBbIX My3bIPHKOB Ha CTEHKE (TIPH KUIICHUN).

YcnoBus OTpBIBa MAPOBBIX IMY3bIPHKOB OT CTEHKH: CTPOrasi IOCTAHOBKA 33aa4l, KpUTHUECKUN aHau3
CYILECTBYIOIIUX ITOXOA0B; MPUOIMKCHHbIE KHHEMATHUECKUE CXEMbI OTPBIBA ISl CIy4aeB KUIICHHS
B CBOOOJHOM 00BEME U IIPU BHIHYKICHHOM TE€UEHUH KHUIKOCTH.

7. DneMeHTEI TCOPHUUN KOHBCKTUBHOTI'O Termoo0MeHa.

OcnoBHbie ompeneneHusi. KoadduuueHT TemiooTnaun kak THAPOJUHAMUYECKAs XapaKTepUCTHKA
TonmuHa SKBUBaJICHTHOMN IUICHKH.

OCHOBHbIE JOMYyIIEHHS TEOPUHU IOTPAHMYHOrO ciiod. TermaooOMeH NpH JaMUHAPHOM OOTEKaHUH
IUIOCKOW TUTACTHHBI.

OcpenHeHHBIE ypaBHEHHs TypOYyJIEHTHOrO TedeHHs M TerooOMeHa. Kaxymuecss HampsoKeHHS
TypOyJICHTHOTO TPEHHUS U TYpOYyIEeHTHBIN TeI10BOM NOTOK. CTPYKTypa NPUCTEHOUHON TypOyIeHTHON
obnactu.

Amnanorusi PeliHonmbaca, ee COBpEMEHHBIN BapHaHT KaKk OCHOBa /I WHXXEHEPHBIX pacueToB
TEII000MeHa pY TYPOYJIEHTHOM TE€UCHUH.

CBoOonHasi KOHBEKLM: MEXaHHU3M MpoIecca, MareMaTuyecKoe OMUCAHHWE, OCHOBHBIC pPAcCUETHBIC
COOTHOILICHUS.

TermmooOMeH mpu omHOpa3HOM TeueHMH B TpybOax. TemnooOMeH Npu JIaMUHApHOM TEUCHHH Ha
BXOIHOM yuacTke. CTaOMIM3HUpOBaHHBINA TETIOOOMEH NPHU TYpOYJICHTHOM TEUCHHH.

8. HapO)KI/IZ[KOCTHBIe IIOTOKH B KaHaJax.

KonnyecTBeHHbIE — XapakTepHCTHKH, omnpexaeneHus. Crpykrypa aByx(dasHBIX TeYeHHWH B
TOPH30HTAIBHBIX M BEPTUKAJIBHBIX KaHaIaX. MeTo/bl ONpe/ieNICHUs TPaHHUL] PEKUMOB TCUCHUSL.
OnmHOMEpHBIE ypaBHEHUS UMITYJIbCAa M DHEPTHH JUIS IBYX(a3HbIX IMOTOKOB. | OMOT€HHAast MOJENb s
pacuera TpeHHs. PacueT MCTHHHOrO OOBEMHOrO MAapOCOAEPaHHS B KBA3HMIOMOICHHBIX IOTOKaX.
Monenu TucrepcHO-KOBIEBBIX PEXKUMOB TEUCHUS; METO/IBI pacueTa TPEHHS Ha TPaHUIIE IUICHKH.
[TapoXXMIKOCTHBIE TOTOKH B YCHOBUSX TeruiooOMeHa. TemmooOMeH Tpu  KOHIEHCALUH
HETOABMXHOTO napa (3agauya Hyccenbra, coBpemenHble moaxozst). Konnencanus B Tpyoax.
TermmooOMeH TpW KUMEHUHM KUJIKOCTEH. YCIOBHS 3apoKIeHHsl MapoBoil ¢a3zel B o0beMe
MeTacTaOWIbHOM )KUIKOCTH U Ha TBepAoi creHke. KpuBas kunenus. MeTonsl pacyera TeruioooMeHa
IpHU y3bIPHKOBOM, IUICHOYHOM M ITIEPEXOIHOM KHUIIEHHHU. TeriooOMeH NpH KUIICHHH >KUIKOCTU B
KaHaJax.

Kpwu3uc my3bIpbKOBOTO KUIICHHSI B 00bEME U B KaHAJIaX.

9. MonenupoBanue TypOyJIeHTHBIX MaPOKANENbHBIX TEUCHUH ¢ ()a30BBIMU TIEPEXOAAMHU.

CrioHtanHas KoHAeHcanus (Hykieanus). lereporeHHast KOHIAEHCAUNs, KOHACHCAIUS HAa MPUMECAX
(OuHapHast KOHICHCAITHS).

Mertopl MOIETTUPOBAHHUS SBOIIIOLIMK CIIEKTpa Karelb. Metos MoMeHTOB. MeTon ¢pakuuii. Meton
JIEJIBTa alpOKCUMAIIHH.



Bnusnue TypOyJIeHTHOCTH U HadaJIbHBIX ITPUMECEH Ha MPOIecChl KOHACHCALUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

HeobxonumMoe ob6opynoBaHue JJist 3aHATHI: KOMITBIOTEP U MYJIBTUMETUIHHOE 000PY/I0BaHUE, TOCKA.
Heo0xonnmoe nporpammuoe obecnedenue: oducHbiii naker OpenOffice 1 npe3eHTanuii.
OOecnieueHne caMOCTOATENbHON paboThl — JocTyn B VIHTEepHET, 6a3bl JaHHBIX 110 HAYYHBIM JKypHAJIaM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. lunamuka maorodazusix cpen [Teker] : B 2 u./P. . Hurmarynun, Y. 1, -M., Hayka, 1987
2. Nunamuka mHOrodasubix cpen [Teker] : B 2 u./P. . Hurmarynun, Y. 2, -M., Hayxka, 1987

3. ®yHpaMeHTaIbHbIe TPOOJIEMBI MOJICTMPOBAHUS TYPOYJICHTHBIX U IBYX(a3HbIX TeueHuid. B 2 T. (1iox
pen. Akan.PAH A.A. Capkucosa, ['A. ®ummmnmosa. 2010.

JomonanTtenyHas ureparypa
1. N'azogmramuka nByxdasueix cpen [Teker]/M. E. Jleity, . A. ®ununmos, -M., Dueprus, 1981
2. A.Faghri, Yu.Zhang. Transport Phenomena in Multiphase Systems, ELSEVIER, 2010.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe 00pazoBaHHe.
http://benran.ru —6nbnMoTEKa IO ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun Hayk.
http://lib.mipt.ru/ — anekrponHas 6udnuorexa dusrexa.

http://elibrary.ru/ - Hay4uHast 2ieKTpoHHAs OUOTHOTEKA

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansATHAX MCHIONB3yOTCA MYJIBTUMEINMHBIE TEXHOJIOTHUH, BKIIKOYAsl IEMOHCTPALIMIO Ipe3eHTaluil. B
MPOLECCE CAMOCTOSITENBLHON pabOThl 00YHaIOIIUXCSI BO3MOKHO MCIIONBb30BaHUE TAKUX MPOIPAMMHBIX
cpenacts, kak OpenOffice Mathcad, Scilab u np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4alolUil NaHHBIA KypcC, NOJDKEH C OAHOH CTOPOHBI, OBNAJETh OOIIUM MOHSTHIHBIM
afraparoM, a ¢ Jpyroil CTOpoHbl, JOJKEH HayUUThCsl IPUMEHSITh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE
JUTSI pELICHHS TPAKTUYECKUX 3a1a4.

ITockonbKy B XOz1€ 3aHATHI MPOBOAUTCS 0OCYKICHHE COBPEMEHHBIX aKTyaJbHBIX MpolieM (Gu3uku u
SHEpPreTUKU, HE B MOJHOH Mepe OTPAXKEHHBIX B CYIIECTBYIOLIMX Y4eOHMKaX M Y4eOHBIX MOCOOMSX,
MOCEIIEHUE 3aHATHH SIBISETCS HEOOXOANMBIM YCIOBHEM VISl YCIIEITHOTO YCBOCHUS MaTepHaa.
VYenenmHoe OCBOe€HHME Kypca TpeOyeT HampspKEHHOW —caMOCTOSTENbHOW — paboThl  CTYIEHTA.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

* YTEHHE U KOHCIIEKTHPOBAHHME PEKOMEHIOBAHHOM JINTEPATYPHI,

*  npopaboTKy yueOHOro MaTepuasia, HMOATOTOBKY OTBETOB HA BOIMPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOATENIBHOIO N3yUY€HUs], J0Ka3aTeJIbCTBO OTAEIbHBIX YTBEPAKICHUH, CBONCTB;

* TOATOTOBKY K MPAaKTHYECKUM 3aHATHAM, TU((epeHIPOBaHHOMY 3a4eTy U SK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
MHIUBUyaTbHBIX KOHCyabTalMid. C menpio yryOIeHHOTro M3yueHMs TeX WM MHBIX pa3[enioB Kypca
CTYAEHTaM MOTYT OBbITh MPEUIOKEHBI CIIELUATbHbBIC TEMBI JJISl CAMOCTOSITENIbHOW PaOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa npobiiem 0€30IacCHOrO Pa3BUTHS COBPEMEHHBIX YHEPIETHUECKUX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.P. ABeTHcsH, KaHa. (pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM JUIsl OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAU€CTBO pa3paboTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yapTarhl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «FI/I,E[pO,Z[I/IHaMI/IKa MHOI‘O(I)a?zHLIX TCUCHUIN 06y‘lalOH.[HﬁC9[ JOJIKCH:

3HAThb:

¢ TCOPCTUUCCKUC MOACIIN Q)YHHaMeHTaJ'ILHLIX mponecCoB U SIBIICHUM B TUAPOANHAMUKE MHOFO(ba3HBIX

TCUCHUM;

¢ TIOCTAaHOBKY HpO6J'IGM (1)PI31/ILI€CKOFO MOACIIMPOBAHUA,
® NOpAAKN YUCJICHHBIX BCJIWYUH, XAPAKTCPHBIC IAJId PA3JIWMYHBIX pPas3aciioB (1)1/13I/IKI/I, B TOM 4YHCJIC

TUApOANHAMUKHA MHOFO(ba3HBIX CHUCTCM,

* ($U3UKYy TUAPOAMHAMUYECKIX HEYCTOMUYNBOCTEH;
* cneuuuyeckue 0COOEHHOCTH THAPOINHAMUYECKUX U TEIUIOPU3NUECKUX MPOLIECCOB B 337a4ax IO
mpobnemMe 6e30MacHOCTH aTOMHOM YHEPTETHUKH.

yMeThb:

° aGCTpaFI/IpOBaTBCﬂ OT HCECYHICCTBCHHOI'O ITIpU MOIACIUPOBAHHMU PCAJIBHBIX IIPOHCCCOB

THJIPOAVHAMHUKH MHOTO(A3HBIX CPe/;

° MNOJIb30BaTbCsA CBOMMU 3HAHUAMU I PCHICHUSA (I)YH,I[aMeHTaJ'H)HLIX,

TCXHOJOTUYCCKHUX 3aJa4,

. 3(h(HEeKTHBHO  HKCITOJIL30BaTh

MNPpUKJIAAHBIX U

CHCI_H/I(l)I/I‘leCKI/Ie 0COOEHHOCTHU THApOANHAMUYCCKUX U

TETIOU3NIECKUX TPOIIECCOB B 3a/1a4ax IO MpodiieMe 0e30MacHOCTA aTOMHOM SHEPTeTUKH;
* paboTaTh Ha COBPEMEHHOM BBIYHCIHTEIILHOM 000PYIOBaHHH.

BJIaJd€Th:




* HaBBIKAMH OCBOEHHS OOJIBIIOTO 00beMa HH()OPMALIUH;

. MaTeMaTHYeCKUM MOJIEIMPOBaHUEM (U3MUYECKUX 3a]a4 THAPOAWHAMHUKH W TEIUIO(pU3UKH
MHOTO(]a3HBIX CUCTEM;

*  IPaKTHKOW HCCJIEAOBAHHMS M PELICHUS TEOPETUYECKMX M IPHKIATHBIX 33jad, OTHOCSIIMXCS K
npobieme 6e3011acCHOCTH aTOMHOM SHEPTeTHUKH.

* HaBBIKAMH I'PaMOTHOW 00pabOTKH Pe3y/IbTaTOB PACUETOB U COIMOCTABIICHUS C IKCIIEPUMEHTAILHBIMU
JTaHHBIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0
IIpumepHBIE TEMBI KOHTPOJIBHBIX 3aJaHUI:

9 cemectp.
1. CriennanibHbIC YCIOBHSI COBMECTHOCTH Ha MEX(a3HbIX IPaHUIaX B MPOLECCEe TEIJIO0 U MacCOOOMEHa.
2. KanwisipHeie ¥ rpaBUTallMOHHBIEC BOJTHBI Ha MOBEPXHOCTH KUAKOCTH. J[MCIIEpCHOHHOE ypaBHEHHE.

10 cemecTp.
1. KaBuTanuoHHOE CXJIOMBIBAHKIE TA30BOM MTOJIOCTH B XKHUIKOCTH. BpeMs cXJTonbIBaHus, JaBlICHUE.
2. YcnoBus 3apoKIeHUS TapoBOi (pa3sl B 00beMe METaCTaOMILHOM KUAKOCTH U Ha TBEPAOU CTEHKE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs k quddepeHnmpoBanHoMy 3a4eTy B 9 cemectpe:

1. O6mas gopma ypaBHEHUH COXpaHEHUSI.

2. YpaBHEHHUSI COXPaHEHHUS MAacChl, UMITyJbCa M SHEPIUU B MHTErpanbHod M auddepeHnuambHoOMl
¢dopmax.

3. OMIupUYecKre 3aKOHbI MOJIEKYJISIPHOTO TIEPEHOCa UMITYIbCa U SHEPTHH.

4. YpaBHEHHUE COXPaHEHUS MacChl KOMIIOHEHTa B CMECH.

5. YHHUBepCaJIbHBIE YCIOBHUSA COBMECTHOCTH Ha MEX(a3HbIX rPaHULaxX

6. YHHBEpCaJIbHBIEC YCIIOBHS COBMECTHOCTH B CHCTEME HaOonaTesl.

7. CnenpanpHbIE YCIOBUS COBMECTHOCTH Ha MEX(a3HBIX IPaHUIAX B MPOLIECCE TEIIO M MacCOOOMeHa.
8. CnenmasnabHbIE YCIOBUS COBMECTHMOCTH B KBa3UTOMOTEHHOM MPHOJINKEHUH.

9. Ilogobue u ananorus. Teopembl TeOpur TOAOOHS.

10. ®usnveckuil CMbICT KPUTEPUEB U YUCEN TOZ0OHS B OJHO(A3HBIX TTOTOKAX.

11. ®usnuecKkuii CMBICT KPUTEPUEB U YHCET MO100uS B IByX(a3HBIX MOTOKAX.

12. TIoBepXHOCTHBIE SIBJIICHUS U TOBEPXHOCTHOE HATSKEHHUE

13. Terora 00pa3oBaHMs U SHTPOIUS IOBEPXHOCTH pazzena.

14. CmaunBaemocts. @opmyna Jlamnaca.

15. OcHOBHOE YPaBHCHUC THAPOCTATUYICCKOI'O PABHOBCCH, (bopMa MMOBCPXHOCTH KUAKOCTHU B COCYyAaAX,
BbICOTA KAIUJIJIAPHOTO IMMOAHATHA.

16. PaBHOBECHBIE OCECUMMETPUYHBIE TOBEPXHOCTH pa3zena.

17. Pesynbrarbl aHanmM3a YCTOWYMBOCTH, MAaKCHUMAaJbHBIE YYAaCTKH YCTOHYMBOCTH PAaBHOBECHBIX
MTOBEPXHOCTEM.

18. IIpenenbHble (IPEeAOTPHIBHBIE) pa3Mephl Kamelb U My3bIpeil B THIPOCTATHYECKUX YCIOBHSIX.
19. IIporpeccrBHBIE U CTOSIYME BOJIHBI HA MOBEPXHOCTH KUIKOCTH.

20. YcTOHYHBOCTh TOPU30HTAIBHOM MOBEPXHOCTH pas3zaeia AByX (a3. JlucrnepcnoHHOe ypaBHEHHE.
21. KanuisspHble M TPaBUTALMOHHBIE BOJHBI HAa TIOBEPXHOCTH JKHIKOCTH.

22. Heycroituuoctu Teinopa u ['ensmronsua.

23. Bonnbl KoHeYyHOH aMImUTyAbl. COJTUTOHBIL.

24. JlJaMMHapHBIE TPABUTALMOHHBIE IICHKHA JKHIKOCTH: MaTEMAaTHYECKOE ONMCAHUE.

25. .HaMI/IHapHBIG T'paBUTALITUOHHBIC IIJICHKH KHUAKOCTHU: HadaIbHBII Y4aCTOK, XapaKTCPUCTUKU
CTa6I/IJ'II/I3I/IpOBaHHOFO TCUYCHU .

26. YCTOMYMBOCTD JKUJKUX IUIEHOK, BOJTHOBBIC IIJICHKH.
27. TypOyneHTHbIE XUAKHE IUICHKH. J[BIKEeHHE KHUJIKOW TUNICHKH 1O ACHCTBUEM MTOTOKA ra3a.



28. MopenbHbIe 3a7a491 O IBUKEHUU cQephl B UIeaTbHON 1 BI3KOH KUAKOCTH.
29. ®opmynbl Crokca u PeiounHCcKOTO-ATaMapa.

30. Monenb ABVKEHHS KHJKOCTH CO CBOOOTHOW TMOBEPXHOCTBIO KaK METOJ aHallu3a JIBUKCHUS
KPYTHBIX ITy3BIpPEi.

31. OcoOeHHOCTH JBUXKECHHS Karellb B Ta30BBIX MOTOKAX. J[poOieHne my3sipeii U Karelb.
Bomnpocs! k 5k3aMeny B 10 cemectpe:

1. YpaBuenue Panes B kaccudyeckoil v "3HepreTHYecKoi" HHTEPIPETALHH.
2. KaBuTanmoHHOE CXJIONBIBaHUE Ta30BOM MOJOCTH B XKUIKOCTH.
3. YckopeHHoe ABMKeHHE cepbl B HeallbHON KHUIKOCTH. [IpucoeannenHas macca.

4. Poct MMapoOBbIX ITY3BIPHKOB B o0beMe PaBHOMCPHO neperpeToﬁ KUAKOCTU: NPCACIBbHBIC MHCPLIMOHHAA
1 TCIJIOBAsA OHCPICTUICCKAsd CXCMBbI.

5. Poct mapoBeIXx TMy3BIphKOB B 00bEME pPAaBHOMEPHO IMEPerpeTod >KUAKOCTH: aHallu3
9KCIIEPUMEHTAIILHBIX HAOIIOICHH.

6. Yc0BuUs pocTa MapoBbIX My3bIPHKOB HA CTEHKE (TPH KUIIEHUH).

7. YcioBusl OTpbIBa MapOBBIX IMY3BIPHKOB OT CTEHKHU: CTpOrasi MOCTAHOBKA 3aJaud, KPUTHYECKUM
aHaJIM3 CYIIECTBYIOIINX ITOAXO/I0B.

8. YcioBus OTPBIBA MAPOBBIX ITy3bIPHKOB OT CTEHKU: NPHOIMKCHHBIE KHHEMATHUECKUE CXEMBI OTPBIBA
JUIS CIIy4aeB KUMICHHUSI B CBOOOJHOM 00BbEME U IIPY BHIHYKICHHOM TE€UEHUH KUIKOCTH.

9. OcHOBHBIE ompeieneHus: KO3QPUIUEHT TeII00TAaYH KaK FHIPOANHAMUYECKas XapaKTepUCTHKA.
10. OcHoBHBIE ONpEAEICHHS: TOTIINHA SKBUBAJICHTHOH IJICHKH.

11. OcHOBHBIE AOMYIIECHHUS TEOPUH TOTPAHUIHOTO CIOSI.

12. TenmooOMeH npu TaMUHAPHOM OOTEKaHUU IIIOCKOH MJIaCTUHBI.

13. OcpenHenHble ypaBHEHUS TypOyJICHTHOTO TEYSHHS U TerIo00MeHa.

14. Hanpsoxenns TypOyneHTHOTO TpeHHsl U TypOyJIEeHTHBIN TEIIOBOW MOTOK.

15. CtpyKkTypa npucTeHOYHOH TypOyJIEeHTHOH 00nacTu.

16. Ananorus Pelinonbca.

17. CoBpeMeHHBI BapHaHT aHAJOrMU PeliHONBACa Kak OCHOBa Uil HMHXXCHEPHBIX PacueToOB
TEII000MeHa NpU TYPOYJICHTHOM TE€UCHUH.

18. CBOOOIHAS KOHBEKIIMS: MEXaHHU3M IIPOIIEcca.

19. CBoOOHAs: KOHBEKIIMS: MaTEMaTHYECKOE ONMCAaHUE

20. CBoOO/1HAst KOHBEKIIHS: OCHOBHBIC PACUE€THBIC COOTHOIIICHHSI.

21. TenmooOMeH Tipu ogHO(pA3HOM TECUCHHU B TPyOax.

22. TeriooOMeH U JIAMHHAPHOM T€UEHHH Ha BXOJHOM y4acTKe.

23. Ctabunu3upoBaHHBIN TEIIOOOMEH MPU TypOYJICHTHOM TEUCHHH.

24. Konn4ecTBeHHBIE XapaKTEPUCTUKH, ONIPECICHHUS.

25. Crpykrypa aByx¢a3HbIX TEUEHUH B TOPH30HTAIBHBIX U BEPTHKAJIBHBIX KaHAIaX.
26. MeTtonp! ornpeneneHus TpaHuI] peKUMOB TEUCHHS.

27. OnHOMEpHBIE YPaBHEHHUS UMITYJIbCA U DHEPTHH AJIs IBYX(a3HBIX TTOTOKOB.

28. [omorenHast MofieNb U1 pacueTa TPEeHHUS.

29. Pacuet HCTUHHOTO 0OBEMHOTO TAPOCOECP)KAaHHS B KBA3UTOMOT€HHBIX ITOTOKAX.
30. Monenu 1ucrepcHO-KOIBIEBBIX PEKUMOB TEUEHUS

31. Meronbl pacuera TpeHHs Ha TPAHULIE TUICHKH.

32. [TapokuIKOCTHBIE TIOTOKH B YCJIOBUSIX TEIUIOOOMEHA.

33. TernmooOMeH npu KOHACHCAIMH HETIOJBIKHOTO napa: 3a1ada Hyccenbra.

34. TermooOMeH npy KOHACHCAIMH HETIOJBIKHOTO MTapa: COBPEMEHHBIE TTOXO/IBI.
35. Konnencanus B TpyOax.

36. TenmmooOMeH NP KUIEHUH KUAKOCTEH.

37. YcnoBus 3apoxjieHust TapoBoit Ga3bl B 00beMe MeTacTaOUIHLHOM KUAKOCTH U Ha TBEPJIOH CTCHKE.
38. KpuBas kunenus. MeTofipl pacueTa TeriooOMeHa MPH My3bIPHhKOBOM KUTICHHH.
39. Merozsl pacueTa TemI000MeHa MPH INIEHOYHOM M EPEXOHOM KHIIEHHH.

40. TenmooOMeH TpY KUTICHUH YKHUIKOCTH B KaHAaJax.

41. Kpuzuc my3bpIpbKOBOTO KUTICHHS B 00beMe U B KaHaJax.

42. CrionTaHHas KOHACHcaus (HyKJealus).



43. TeTeporeHnas KOHJICHCAIUS, KOHJIEHCAIUS HA MpUMecsX (OMHapHas KOHICHCAIHS).
44. MeTozpl MOZIEIMPOBAHUS 3BOJIIOLIUY CIIEKTpa Karlenb. MeTos MOMEHTOB.

45. Meton dpaknuii. Metoj ienbTa anmpoKCUMaIliy.

46. Bnusiaue TypOyIeHTHOCTH Ha MPOIIECChl KOHICHCAIINH.

ITpumep 3K3aMeHAaMOHHOTO OHiIeTa

1. KaBuTannoHHOE CXJIONBIBAHUE I'a30BOM MOJOCTH B HKHUIKOCTH.
2. CraOuIM3UpOBAHHBIN TEIIOOOMEH NIPU TYPOYJIEHTHOM TEUCHUH.
3. CnonTaHHas KOHIeHcaIus (HyKJeamus).

Kpurepun onennBanus
CryaeHT mony4aer:
otieHKy oTinyHO(10), ecii oTydYeHBI OTBETHI HA TPU BOIIPOCA, HET 3aMEUaHHA.
OLICHKY OTAMYHO(9), €CIIH MOTy4eHbl OTBETHI HA TPU BOIIPOCA, €CTh OTAEIbHBIC 3aMEUaHHSL.

OLICHKY OTJINYHO(8), eciM MOTy4eHbl OTBETHI Ha TPU BONPOCA, €CTh CYIIECTBECHHBIE 3aMeYaHus U (WIN)
OIIMOKH B BEIYUCIICHUSX.

OIIEHKY X0po1io(7), €CIH IMOIyYeHBI OTBETHI HA J[BA BONPOCA, HET 3aMEUaHUI
OIIEHKY XOpoII0(6), €CIIH MOIyIeHBI OTBETHI Ha JBa BOIIPOCA, €CTh OT/ICIHHBIC 3aMECUAHS

OLICHKY XOpOIHO(S), CCJIM MTOJIYUCHBI OTBCTHI HA JiBa BOIIPOCA, €CTh CYHICCTBCHHBIC 3aMCYaHUA U (I/IJ'II/I)
OIIMOKHU B BEIYHCIICHHUSX.

OLICHKY YJIOBJIETBOPHUTENILHO(4), €CIIN MOy4YeH OTBET Ha OJMH BOIPOC, HET 3aMEYaHUil
OLICHKY YJOBJIETBOPUTENILHO(3), €CIIN MOy4YeH OTBET Ha OAMH BOIPOC, €CTh 3aMEYaHUs

OLICHKY HEYJOBJIETBOPUTENIBHO(2), €CIM MpaBUIbHbIE OTBETHI HAa BOIPOCHI OTCYTCTBYIOT, HO CTYJIEHT
MOHUMAET U MOXET OOBSICHUTH CMBICI BOIIPOCOB.

OLICHKY Hey;[OBJ'IeTBOpI/ITGJ'H:HO(l), CCJIM MPAaBWIBHBIC OTBCTHI HAa BOIPOCHI OTCYTCTBYIOT, CTYACHT HC
MOXKET OOBSICHUTH CMBICIT 3aJaHHBIX BOITPOCOB.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HJ’IH JAaHHOI'O KypcCa IpHuHsATa CICAYoIIas npoucaypa OCHUBaHUA:
CTy,I[eHT MoJriy4acT TpH BOIIpOCa, U TOTOBUTCA HC MCHECC 45 MHHYT.

[Ipy 3TOM OH MOXET IOJIb30BaTbCsA MPOrPaMMON  Kypca, KOHCIEKTOM JIEKUWH U CIPaBOYHOM
JINTEPATYpPOM.
Omnpoc cTyneHTa He TpeBbIIaeT | acTpOHOMHUYECKOTO Jaca.



