MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienne noaroroBku/cnenuaibHocTh: 14.04.01 SinepHas 3HepreTuka u Temjiopusnka
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmmbl: Tenuiopuszuka u mosexyJsipHas Gpuznka
YpoBeHnb 00pa3oBaHusi: Bbiciiee 00pa3oBaHue - MarucTpaTypa

®opma o0yuenusi: Ounas

OueHovyHbIe MATEPHUAJIbI
Mo JUCHHUIJIHHE
JAnHaMuka MHOTo()a3HbIX CHCTEM

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

Bnageney [na3kos B.B.
Pa3zpaboTunk Waenmnbnatop R&3380C76-GlazkovVV-e4c0a 72 B.B. I'nmaskos
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenennn o enagensue L3N M3K
o0pasoBaresbHOM BEMEG Brapenes FHGKOB T
pOorpaMMel * Mol ¢ WaerTibnKaTop Rbb1T0c84-YankovGG-1lazedde I'.I". duapK0B
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I[ H
3aBeﬂyI0HlHH . . LY i Bnagenew, TepacumoB [1.H. o
BBINyCKAIOIeH Kaheapoun * Mol Waermnbriatop  Ra5495398-GerasimovDN-6D58615 I'epacumoB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH aHanM3upoBaTh U MOJICTUPOBATH (PU3HUECKHUE TIPOIIECCHI, HCTIOIb3yEMbIE B
aTOMHOU DHEPIreTUKE
NJI-1 imeeT HaBbIKM MaTEMAaTUYECKOTO OMKCAHUS U MOJEIIMPOBAHUS ITPOLIECCOB B pabOYnX
TeNax U 3JIEMEHTAaX IHEPreTUUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. 3ammra pacuetHoro 3aganus Ne 1, 2: @opma karim Ha TOPU3OHTAIBHOM TIACTUHE;
YacroTa oTpbIBa U pa3Mep MMy3bIps Ha IeHTpe napooOpazoBanus (KontponsHas pabora)
2. 3ammTa pacuetHoro 3ananus Ne 3, 4: @opMa MoBEpXHOCTH KUJKOCTH B TOTUIUBHOM Oake
Ha OKOJI03eMHOM opOuTe; [lapameTpsl HeycTONYMBOCTH B 3KCHiepuMeHTe JIpronca
(KontponpHas pabota)
3. 3amuTa pacuetHoro 3afganus Ne 5, 6: [TapameTpsl cTeKarOMKX JIAMUHAPHBIX U
TypOyJIEHTHBIX IIeHOK; CKOPOCTh BCILIBITHS ITy3bIpeit Bo ¢uiotarope. (KorTponsHas padora)
4. 3amura pacuetHoro 3ananusi Ne 7, 8: M3MeHneHnue mapaMeTpoB B )KHJIKOCTH B OKPECTHOCTHU
KOJUTAIICUPYIOIIETO ITY3bIpsi; PacueT nByXTpyOHOTO KOTJIA C €CTECTBEHHOM IUPKYJISAIIUCH.
(KonTponbHas padota)

BPC nucuuminHbl

2 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO

AUCHUILINHE:

KM-1 3ammra pacuernoro 3aganus Ne 1, 2: dopma Kaniu Ha TOpU30HTaIbHOM MactuHe; Yactora
OTpBIBa U pa3Mep Iy3bIps Ha IIeHTpe napoobpa3oBanus (KonTponbHas padoTa)

KM-2 3ammra pacuerHoro 3aganus Ne 3, 4: @opma MoBepXHOCTH KUIKOCTU B TOIUNIMBHOM Oake Ha
OKo0JI03eMHOM opouTe; [lapamerprl HeycTourBOCTH B 3KcriepuMenTe JIbtonca (KonTponbHas
paborta)

KM-3 3ammra pacuerHoro 3amanus Ne 5, 6: [TlapaMeTpsl CTEKAIOMNUX JJAMHHAPHBIX U TYPOYICHTHBIX
ieHok; CKOpoCTh BCIUIBITUSA My3bIpeil Bo duiotatope. (KoHtponbHas padora)

KM-4 3amura pacuerHnoro 3amanust Ne 7, 8: M3meHneHnne mapameTpoB B JKUJIKOCTH B OKPECTHOCTH
KOJIJIAIICUPYIOIIETro My3bIps; PacueT NByXTpyOHOr0 KOTJIa C €CTECTBEHHOW UPKYIIALUEH.
(KontponpHnas pabota)

Buja npomexyTouHOM aTTecTanMU — DK3aMEH.

Paznen aucuumimHb Beca KOHTpOIBHBIX MeponpusITHii, %o ‘
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CopepxaHuie 1 00JaCTH PaIllOHATBHOTO TPUMEHEHUS PA3IMYHBIX
Mozeel 1ByX(a3HbIX CUCTEM.

1 MeToa KOHTPOJIbHOM SYEHKH, MOJI€Ib pa3AeIbHOTO TEUCHHS,
MO/I€JIb B3aUMOITPOHHUKAIOIIUX KOHTUHYYMOB, TOMOTE€HHAsi MOJIEJIb.
2 YpaBHEHUS COXpaHEHUs sl 1BYX(da3HbIX cpea. 3
YHuBepcanbHbIe YCI0BUS COBMECTHOCTU. CrieliMalIbHbIE YCIIOBUS
COBMECTHOCTH B 3aJa4yax TEIIOMacCcoOOMeHa.

FI/I,I[pOCTaTI/IKa Tra30KMAKOCTHBIX CUCTCEM

1 YpaBHeHHe ruipoCcTaTHYeCcKoro paBHoBecus. CMaunBaeMOCTb,
KpaeBoil yroi. @opmyna Jlamnaca. Beicota nogbema sKUIKOCTH B
Kammusipax. 2 OcecUMMETPUYHbIC PABHOBECHBIE TOBEPXHOCTH
paszena: 0COOEHHOCTH MaTeMaTHYeCKOro OMMCAHUS 3a/1a4 C
MOJIOKUTEIBHBIMHU U OTPUIIATEIIbHBIMU TIEPETPY3KaMHU,
KaueCTBEHHBIN aHalIW3 TUIIOBBIX MPUKIAAHBIX 3a/1a4. 3 Pe3ynbraTsl
YUCJIICHHOTO PELICHUs YPaBHEHUS THAPOCTATHIECKOTO PABHOBECHS;
MaKCHUMaJbHbIe YYACTKU YCTOMUMBOCTH PAaBHOBECHBIX MIOBEPXHOCTEM
pazzena. YciioBusl OTpbIBA Karesb U MY3bIPbKOB C MJI0CKON
MOBEPXHOCTHU U CO Cpe3a KamuUIsipa B THIPOCTATUIECKOM
npUOIKEHUN

Bouer manoi AMIUIMTYAbI Ha TIOBEPXHOCTU KHUJIKOCTHU

1 Kitaccuueckue 3a1a4u 0 THIPOJUHAMUYECKON YCTOMUNBOCTH
IUIOCKOM TpaHuIbl pazzaena pa3. 2 HeyctoliunBocts ['enbmromnsua.
HeycroituuBocts Teiinopa. 3 Ilpunoxxenus 3agad 00 ycToi4nBOCTH
B TEOPUU TEIJIOOOMEHA.

JIBr>KeHMEe TUCKPETHOM YaCTULIBI B CIUIOLIHOM cpee

1 Knaccuueckue 3a1auu 0 ABMKEHUH c(hephl B UACATHHOM
xkuakoctu. [pucoenunennas macca. 2 Ctokca 06 o0Texkanuu cepol
BA3KOM KUAKOCThIO. 3 KadecTBeHHBbIE 3aKOHOMEPHOCTH JIBHKEHUS
T'a30BbIX ITY3BIPHKOB B JKUIAKOCTH, CKOPOCTH BCILIBITHUA IIPU
XapaKTEepHBIX pexxumax o0rekanus. 4 JIBukeHue Kareb B TOTOKE
ra3a; CKOpOCTb BUTaHMSI; ycJI0BUs ApoOnaeHus. Kamiu u my3bIipbku B
TypOYJIEHTHBIX MOTOKAaX HeCyIel (assbl.

OO0m1re 3aKOHOMEPHOCTH CTeKaHUs TPABUTAIIMOHHBIX TUICHOK.

1 Knaccuueckue 3a1auu 0 ABMKEHUH c(hephl B UACATHLHOM
xkuakoctu. [Ipucoennnennas macca. 2 Ctokca 06 o0Texkanuu cepol
BSI3KOM KUAKOCTHIO. 3 KadecTBeHHBbIE 3aKOHOMEPHOCTH JIBHKEHUS
Ta30BbIX ITY3BIPHKOB B JKUAKOCTH, CKOPOCTH BCIUJIBITUSA TIPU
XapaKTepHBIX pexxumax oorekanus. 4 /[BuxkeHHe Karenb B TOTOKE
ra3a; CKOpOCTb BUTaHHUSI; ycJI0BUs ApoOneHus. Kammu u my3bIpbku B
TypOYJIEHTHBIX MOTOKAaX HECYIIeH (assbl.

JInHaMHKa HEYCTaHOBMBIIETOCS ABUKEHUS MTAPOBBIX MTy3bIPEH B
JKUJKOCTHU

1 YpaBuenue Panes. [lone gaBnennii B xuakoctr. Kaputannonnoe
CXJIOTIBIBAHKE Ta30BOM MOJOCTU. 2 PocT mapoBoro my3eipsi B 00beMe
JKUJIKOCTH: aHaJU3 MpeAebHBIX cxeM, popmyna [Tneccera-1{Buka,
pemenne CKpUBEHa; aHAIUTUYECKOE PellIeHue sl 001aCTH HUZKHX




JaBiieHUH. 3 YcioBUE OTpbIBa MAPOBBIX MY3bIPEN OT TBEPAOU
CTEHKH.

KomnuecTBeHHBIE XapaKTCPUCTHKHU ,I[BYX(baSHBIX ITIOTOKOB B KaHaJIaX.

PacxonHble U «MCTHHHBIE» NAPOCOAEPIKAHUSA, CKOPOCTH U
WIOTHOCTU. CTPYKTYpa (peKUMbI TeUEeHUS ) IBYX(Pa3HBIX TOTOKOB;
KapThl pSKUMOB T€UEHUS; METO/Ibl pacyeTa IpaHUIl PEKUMOB. 2
OpnHOMEpHBIE YpaBHEHUS COXPAHEHUs s IBYX(a3HBIX IIOTOKOB B
KaHaJlax.

Pacyer ocpeJHEHHBIX HCTUHHBIX [IAPAMETPOB B IIOTOKAX
KBa3UI'OMOT€HHOU CTPYKTYPBI

1 'omoreHHas Mozenb 171 pacdyeTa ConpoTuBIIeHuA. Monenu
KOJIBLIEBBIX JIBYX(ha3HBIX TeUeHUU. 2 VI3MEeHEHUEe CTPYKTYpPHI U
3aKOHOMEpPHOCTEN Tera000MeHa Mo JUIMHE aporeHepUpYIOLIEero
KaHasia. Kpu3ucel KUIeHUs )KUAKOCTEH MPpH TeUEHUH B TpyOax.

Bec KM:

15

20

30

35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N-1nk1 Wmeer HaBbiku | 3HATH: KM-1 3ammura pacuerHoro 3aganus Ne 1, 2: ®opma kamim Ha
MaTEeMaTHYECKOTO OMMCAHUS | PE3YJIbTAThI TOPU30HTANILHOM MIacTUHE; YacToTa OTphIBa U pa3Mep My3bIps Ha IIEHTPE
u MOJIETUPOBAHUS | SIKCIIEPUMEHTAJIBHBIX U napooOpazoBanus (KonrponbHas pabora)
MPOLIECCOB B PabOUMX TeJax | YUCIEHHBIX UCCIEIOBAHUN KM-2 3ammura pacuetHoro 3ananus Ne 3, 4: @opma MoBepXHOCTH
u AJIEMEHTAX | MPOLIECCOB THAPOJANHAMUKH | )KHJIKOCTH B TOIUIMBHOM Oake Ha OKOJI03eMHOH opoute; [TapameTpsl

OHCPICTUYCCKUX YCTAHOBOK

MIPU TE€YCHUH MHOTO(a3HbBIX
MOTOKOB B KaHAJAX.

— NPUHIUI AeUCTBUS U
YCTPOMCTBO OCHOBHBIX
puOOPOB U YCTAaHOBOK,
MIPUMEHSIEMBIX IS
oTpezeNieHus TapaMeTpoB
MHOT0(a3HbIX TOTOKOB;

— METObI pacyeTa u
pacyeTHbIe COOTHOIICHUS
JUTSL OCHOBHBIX [1apaMeTpoB,
XapaKTePU3YIOIINX TEUCHUE
U TEII000MeH
MHOTO()a3HBIX IOTOKOB B
HHEPreTUYECKUX
YCTPOWCTBAX;

— METOBI PelIeHus 3a1a4
JTUHAMHUKA MHOTO(a3HBIX
CHCTEM;

— 00J1aCTH PAIMOHAIBHOTO

HeycToitunBocTH B akcniepuMenTte JIptonca (KontponbHas paboTa)

KM-3 3amura pacuerHoro 3aganus Ne 5, 6: [lapameTpsl cTekaromumx
JAMUHAPHBIX U TYpOYJIEHTHBIX TIeHOK; CKOPOCTh BCIUIBITUS MTy3bIpeil BO
¢dnoratope. (KontponbHas padboTa)

KM-4 3amura pacuetHoro 3aganus Ne 7, 8: I3ameHeHue napaMmeTpoB B
KHUJIKOCTH B OKPECTHOCTH KOJUTAIICUPYIOIIETO My3bIps; Pacuer
JIBYXTPYOHOT'O KOTJIA C €CTeCTBeHHOM nupkymnsuuei. (Konrponsnas
pabora)




MPUMEHEHHSI U CHCTEMBI
YPaBHEHMH, peIIaeMbIX JUIs
Ppa3IMYHBIX MOJIETIEH
IBYX(a3HbIX CUCTEM;
YMers:

-y4acTBOBATh B IIPOBEICHUU
TETUIO(DU3HUECKUX
9KCIEPUMEHTOB I10
M3Y4YEHHUIO NPOLIECCOB
T'HJIPOAVMHAMUKI
MHOT0()a3HBIX TIOTOKOB.
-OCYLIECTBIISITh IOUCK U
aHAM3UPOBATh HAYYHYIO U
Hay4YHO-TEXHUUYECKYIO
WH(POPMAIIHIO B TEKYIICH
Hay4YHOH NMEepPHOMKE U B
WNHurepHer;

-MCII0JIb30BaTh CTaH/IapTHBIE
MPOTPaMMBI JUISl YUCIICHHOTO
MO/IJIMPOBAHUS MPOLIECCOB
KHTICHUS U TMHAMUKHA
MHOT0()a3HbIX TOTOKOB.

— CaMOCTOSTEIBLHO BHIOMPATh
aJIeKBaTHYIO 3aJiaue
METOAMKY pacdyeTa THITOBBIX
IIPOLIECCOB TEILJIO U
MaccooOMeHa ¢ yJyacTHEM
MHOT0()a3HbBIX TOTOKOB,
OTIpeesATh
THJIPOAMHAMHUYECKUE
PEKUMBI TCUCHHS
MHOT0()a3HbIX TTOTOKOB B
9JIEMEHTaX TEMJI000MEHHBIX




YCTPOMCTB;

— COCTaBJISATh
MaTeMaTU4eCKOe ONUCaHNe
MIPOLIECCOB JIBUYKEHUS 1
B3aUMOJICVCTBHUS
MHOT0(a3HbIX Cpell
MPUMEHHUTEIHHO K TUITOBBIM
KOHCTPYKILHUSAM U peKUMaM
paboTHI PHEPTETUUECKOTO U
TEII000MEHHOTO
000pyTIOBaHUS.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura pacuerHoro 3axanus Ne 1, 2: ®dopma Kanim Ha rOpu30HTAJIbHOM
miacTuHe; YacTora oTpbpiBa M pasMep IMy3bIpsl Ha eHTpe Napoodpa3oBaHus

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHHsi KOHTPOJILHOIO Meponpusitusi: IIpoBoaurcs B BuAE NUCbMEHHOU
paboThI B yueOHOI ayIuTOPHH.

Kpartkoe cogep:xxanue 3aganus:
— BBITIOJIHEHHE U 3aluTa pacueTHoro 3aaanus: Nel: dopma Karim Ha TOPU30HTATBHOM

IIJ1aCTUHC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTAThI o6yquH;1 110 BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
JUCIHHMITIINHE

3HaTh: — MCTOJbI pacdcTa U PACYCTHBIC COOTHOIICHUA 1. Kaknmu YpaBHCHUAMHA

JUIA OCHOBHBIX napamMceTpoB, XapPaKTCPHU3YIOIHUX OITMChIBACTCA Q)opMa KaIljiyu Ha

TEYEHUE M TEIUIOOOMEH MHOro(a3HbIX IOTOKOB B
DHEPreTUYECKUX YCTPOMCTBAX;

TOPU30HTAIBLHON MOBEPXHOCTH?

3HaTh: PE3YIbTATHI SKCHICPUMCHTAJIBHBIX W YHUCJICHHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ IIpouecccoB TUAPOJUHAMUKHA IIpu
TCUCHHUHU MHOFO(baBHbIX IIOTOKOB B KaHaJjax.

1.OcHOBHOE ypaBHEHUE
THJIPOCTaTUYECKOTO PAaBHOBECHS,
ero O6e3pasmepHas popma.

YMeTh: -HCIOJb30BaTh CTaHOApPTHBIC TPOTpaAMMBIL IS
YUCJICHHOTO MOJACIHMPOBAHUA IIPOUCCCOB KHUIICHUA U
JUHaAaMHUKH MHOI"O(l)EBHBIX ITIOTOKOB.

1.Kak pemaercs oCHOBHOE
YpaBHCHHUEC THAPOCTATHKHU B CIIydac
KaIlJli, Haxos1Ieics Ha

TOPU30HTAJILHON MOBEPXHOCTHU?

1.YHuBepcanbHble yCIOBUS
COBMECTHOCTH Ha MeX(a3HbIX
rpaHMIax

YMeTh: — COCTaBISITh MATEMaTHYECKOE OIHMCAHHE
mponeccoB JABHUXXCHUS )51 B3aI/IM0I[€I\/JICTBI/I$I
MHOTO(a3HbIX Cpell MPUMEHUTEIHbHO K THIIOBBIM
KOHCTPYKLUSM M PeKUMaM pabOThl SHEPreTHUYECKOrO U
TEMI000MEHHOTO 000pYyI0OBaHUSI.

OnucaHue MKAaJbl OlleHUBAHUS .

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bINOIHeHUs 3HaHUus: BpIOOp NpaBUIIbHOW METOAUKH PEILICHUS
OCHOBHOTO YpaBHECHHsI TUAPOCTATHKY U MTPABMIIBHOE YHCIICHHOE 3HAYCHHE

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucarnue xapaxmepucmuxu bInoIHeHUs: 3HaHus: BbI00p MPaBUIBHON METOINKHU PEIICHHS
OCHOBHOTO YPaBHECHHSI TUAPOCTATUKH U OIIMOKY B YHCICHHOM PEIICHUH YHACICHHOE 3HAUCHHE

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapakxmepucmuku 6bINOIHeHUs 3HaHus: BpIOOp MpaBUIbHON METOAUKNU peIICHUs
OCHOBHOTO YpaBHEHHMsI TUAPOCTATUKH




Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnoOIHeHUs 3Hanus: BplOOp HEMPABUIBLHON METOJIMKU PELICHUS
OCHOBHOT'O YPaBHEHMSI THAPOCTATUKH U MOJyYEHUE HETIPABUIBHOIO YMCIEHHOTO 3HAUEHUS

KM-2. 3amuTa pacuerHoro 3aganusi Ne 3, 4: @opma noBepXHOCTH KMJAKOCTH B
TOIJIMBHOM 0aKe Ha 0K0J103eMHO# opOuTe; [lapaMeTpbl HEYCTOHYMBOCTH B IKCIIEPUMEHTE
Jbonca

®opmbl peanuzanun: [TuceMennas padora

Tun KOHTPOIbHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeeHUsi KOHTPOJLHOro Mepomnpusitusi: [IpoBoauTcs B BUAEC NUCHMEHHON
paboTHI B yUeOHOU ayTUTOPUH.

KpaTkoe conep:xkanue 3a1aHusi:
BeinosHenue u 3ammmra pacueTHoro 3aaanus No2: Yactora OTphiBa U pa3Mep Iy3bIpsi Ha
[EHTpEe apooOpa3oBaHUS;

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arIaHUpOBaHHbIE  pe3yibTaThl  00ydeHus 1o | Bompockl/3aganus ass npoBepKu

JUCHHUITIINHE

3HaTb: — METOABl pELICHUS 3aJady JUHAMUKU 1.KaxoBbI OCHOBHBIE MEXaHU3MBI POCTA U

MHOTO(a3HBIX CUCTEM; OTpbIBA NAPOBBIX MYy3bIPEN HA UEHTPaAxX
napoo6pa3zoBaHus?

YMeTb: -OCYHIECTBIATh IOMCK M aHAIM3UPOBATh 1.Kak npousBoauTcs pacueT OTPbIBHBIX

HAY4YHYI0 U HayYHO-TEXHMUYECKYI0 MH(POPMALUIO B [IapaMeTPOB Iy3bIps IIPU

TEKYIeH Hay4HOU nepuojuke u B lIHTepHer; KBa3UCTaTMYECKOM XapaKTepe ero pocra?

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu 8bInoJHeHUs 3HaHus: BIOOp IpaBIUIBHON METOANKH, TT0 KOTOPOH
MIPOU3BOIUTCS pacyeT OTPBHIBHBIX apaMeTPOB My3bIPs IPU KBa3UCTAaTHUECKOM XapaKTepe ero
poCTa, ¥ MOTy4YeHUE NMPABIIILHBIX YHCICHHBIX 3HAYEHUI IMapaMeTpOB OTPBIBHOTO ITY3bIpSI.

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: Be100p MpaBUIbHON METOINKH, IO KOTOPOU
MIPOU3BOJIUTCS PACUYET OTPHIBHBIX MAPAMETPOB My3BIPS MPU KBA3UCTATHYECKOM XapaKTepe ero
pocTa, ¥ He3HAUUTENbHbIE OMIMOKH MPH MOTYYSHUN YUCIECHHBIX 3HAYSHUI TapaMeTPOB OTPHIBHOTO
Ty3BIpSI.

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapakmepucmuku 6blnOIHeHUs 3HaHus: BIOOp NpaBIUIIbHON METOAUKH, 110 KOTOPOH
MIPOU3BOJIUTCS pacyeT OTPHIBHBIX MapaMeTPOB My3bIPs MPU KBa3UCTATUUECKOM XapaKTepe ero
pocra.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: BeIOOp HeMpaBUIbLHON METOUKH, 110 KOTOPOH
MIPOU3BOJIUTCS PACcUYeT OTPHIBHBIX MApaMETPOB My3BIPs MPU KBAa3UCTATHYECKOM XapaKTepe ero
pocta , v rpyOble OTMOKY MPY MOTYyYSHUH YHUCICHHBIX 3HAYEHUH MapaMeTPOB OTPBIBHOTO MY3BIPSI.
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KM-3. 3ammTa pacuetHnoro 3aganus Ne 5, 6: [TapameTpbl cTeKalOIIUX JAMUHAPHBIX U
TypOyJIeHTHBIX IUIeHOK; CKOPOCTH BCILILITUSA MY3bIpel BO (ioTaTope.

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBefeHUsi KOHTPOJLHOro Mepompusitusi: [IpoBoauTcs B BUAEC NUCHMEHHON
paboTHI B yueOHOU ayTUTOPUH.

Kpartkoe cogep:xanue 3ajaHus:
ITo n3BECTHBIM 3aBUCHMOCTSIM OIIPEIEISIOTCS ITapaMeTphl CTEKAIOIINX JJAMUHAPHBIX U
TypOYJIEHTHBIX TUICHOK; OMPEEIIIeTCSI CKOPOCTh BCIUIBITHS MTy3bIpeit BO (ioTaTope;.

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3ammaHUpOBaHHBIE  pe3yNbTaThl  OOydeHUs 1o | Bompockl/3aganust uisi MPOBEPKH
JMCIUTUTAHE

3HaTh: — 00JacTH PANMOHAILHOTO MPUMCHEHHS U 1.IIpenensr MPUMEHUMOCTH (OPMYJIBI
CUCTEMBl YpaBHEHHH, pelIaeMbIX ISl Pa3IMYHBIX Croxkca amns my3bIpei.

MoJIeJIel TBYX(Da3HBIX CHCTEM;

YMeTs: -y4acTBOBAaTh B IPOBEIICHUH 1.0mpenenuTh yCTaHOBUBIIYIOCS
TEIUIOPU3UUECKUX OIKCICPUMEHTOB TI0 H3YUCHUIO CKOPOCTh BCIUTBITHUS ITy3bIPbKa
MIPOIECCOB TUAPOJTMHAMUKHA MHOTO(A3HBIX TOTOKOB. muamerpom 10 MKM B BOJIE.

Onucanne MKAJbI OIICHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6bIn0IHeHUs 3HaHus: BIOOp MPaBUIIBHBIX TEOPETHYECKIX
3aBHCUMOCTEH JUIsl CKOPOCTH BCIUIBITUS (YCTaHOBHBILEHCS ¥ HEYCTAaHOBUBILIEHCS ) TBEP/IBIX YACTHUIL
u my3eipeit. [lomydeHne BepHBIX 3HAUEHUI CKOPOCTH BCIUIBITHS KaK ISl IUCKPETHBIX YACTHII, TAK U
JUIS TIy3BIpEN.

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu 8bInoJHeHUs 3HaHus: BIOOP IpaBIUIBHBIX TEOPETUIECKUX
3aBHCUMOCTEH JUIsl CKOPOCTH BCIUIBITUS (YCTaHOBHBILIEIHCS ¥ HEYCTaHOBUBILIEHCS) TBEP/IBIX YACTHUIL
u my3bipeii. [TomydeHne BepHOTO YHCIEHHOTO 3HAUYEHHSI CKOPOCTH BCIUTBITUS ISl AUCKPETHBIX
YaCTHI] UM JUIS Iy3bIpei.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuxu 8bInoJHeHUs 3HaHus: BIOOP IpaBIUIBHBIX TEOPETUIECKUX
3aBHCUMOCTEH JUIsl CKOPOCTH BCIUIBITUS (YCTaHOBHUBILEIHCS Y HEYCTaHOBUBILIEHCS ) TBEP/BIX YACTHUIL
U ITy3bIpEH.

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)

Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: BpIOOp HEMPABUIBHBIX TEOPETUUECKUX
3aBUCUMOCTEH IS CKOPOCTH BCIUTBITHUS (YCTAaHOBHBIIEHCS M HEYCTaHOBHBIIICHCS) TBEPABIX YaCTHUI]
u my3bipeil. [TomyyeHne HeBEpHBIX 3HAUYSHHUI CKOPOCTHU BCIUIBITUS KaK JJIS1 TUCKPETHBIX YacTHII,
TaK ¥ JJIs My3bIpEn.
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KM-4. 3ammura pacyetHnoro 3aganus Ne 7, 8: U3MeHeHHe mapaMeTpoB B KUAKOCTH B
OKPEeCTHOCTH KOJUIANICHPYIOIIEero my3pipsi; Pacuer ABYXTPyOHOIr0 KOTJIA ¢ €CTeCTBEHHOM
HUPKYJIA LU,

®opmbl peanausanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 MeponpustTusi B BPC: 35

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: IIpoBonurcs B NMMCBMEHHOM BHUAE B
y4eOHOM ayIUTOPHH.

Kpartkoe cogep:xkanue 3aiaHuA:
Pacuer mapameTpoB B )KHJIKOCTH B OKPECTHOCTH KOJUTAIICUPYIOILEro My3bIpsi; Pacuer

JIBYXTPYOHOT'O KOTJIa C €CTECTBEHHOM IIUPKYIISIIIHEH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpoOBaHHBIE  pe3yNbTaThl  00y4deHHs 10 | Bompocsl/3amanus 1uis npoBepKku
JUCLUIUINHE

3HaTh: — MPUHLUUN JEHCTBUS U YCTPOMCTBO 1.Ilpu Kakux ycIOBUSX B ABIKYILEHCS
OCHOBHBIX NPHOOPOB U YCTAaHOBOK, IPUMEHSIEMBIX KHUJKOCTU BO3HUKAIOT KABUTALIMOHHBIE
JUISL  ONpEJENIeHUusT MapaMeTpoB MHOTIo(}a3HbIX y3bIpH?

IIOTOKOB;

YMeTh: — caMOCTOATENbHO BBIOUPATH aJ€KBATHYIO 1.0npenenuTh MaKCUMaNbHbBIN POCT
3aJaye METOAMKY pacyueTa THUIOBBIX IIPOLECCOB JIaBJICHUS B OKPECTHOCTH

TEeIJI0O U MAacCOOOMEHa C y4acTHeM MHOTO(]a3HBIX KOJUTAIICUPYIOIIETO My3bIpbKa Mpu
IIOTOKOB, OIIpENEIATh TUAPOIMHAMUYECKHE W3MEHEHuU ero paauyca B 10 pa3 npu
PSKUMBI  TEYEHHS MHOTO(A3HBIX IOTOKOB B JlaBJICHUH B Iy3bIpbKke Ha 0.1 atM.
3JIEMEHTAaX TEII00OMEHHBIX YCTPOMUCTB; MEHBIIIE, YEM B OKPYKAIOLIEH cpese.

OnucaHue MKaJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Be100p MpaBUIbHBIX 3aBUCUMOCTEH IS pacueTa
MapaMeTPOB B KUIAKOCTH B OKPECTHOCTH KOJUTATICHPYIOIIETO My3BIPS M pacdera JABYXTPYOHOTO
KOTJIa C €CTeCTBEHHOM mupKynsauue. [lomyueHue npaBuIbHbIX YUCICHHBIX PE3YIbTaTOB.

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 8bInoJHeHUs 3HaHus: BIOOP IpaBIIBHBIX 3aBUCUMOCTEN TSI pacdyeTra
apaMeTpoOB B *KHJIKOCTH B OKPECTHOCTH KOJIJIAIICUPYIOIIErO MY3bIps U pacyeTa IByXTpyOHOTro
KOTJIa C €CTECTBEHHON IUpKyJIsiiueit. [lomydenne npaBuIIbHBIX YMCIEHHBIX PE3yIbTaTOB XOTs OB
JUI OJTHOT'O U3 CITy4yaesB.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku 6bInoIHeHUs 3Hanus: BIOOp MPpaBIIIbHBIX 3aBHCUMOCTEH IS pacyeTa
apaMeTPOB B KHUJIKOCTH B OKPECTHOCTH KOJIIATICHPYIOIIETO MY3bIPs U pacueTa IByXTPYyOHOTO
KOTJIa C €CTECTBEHHOU IIUPKYISAHACH.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)

Onucanue xapakmepucmuku 6inonxenus 3nanus: He npaBUiIbHbBIN BBIOOP IPaBUIBHBIX
3aBUCUMOCTEN I pacyeTa 1apaMeTpoB B KUAKOCTH B OKPECTHOCTH KOJIIAIICUPYIOLLETO ITY3bIps U
pacueTa IByXTpyOHOTO KOTJIa C €CTeCTBEHHOM HupKysuuen. [loaydyeHne HerpaBUIIbHbBIX
YUCJICHHBIX PE3YJIbTATOB.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1. OcHoBHOe ypaBHeHMe rmapocTaTU4eCcKoro pasHoBecus.

2. 2.Mpegenbl npumeHUMocTM GOPMYybl CTOKCA ANA NY3bIPbKOB.

3. 3agayva. OnpeaennTb YCTAHOBMBLLYHOCA CKOPOCTb BCNAbLITUA Ny3blpbKa Bo3ayxa aAnametpom 100 mkm B
Boge.

IIpouenypa npoBenenust

OK3aMeH MpoBOAUTCS B y4yeOHOW aynutopuu. CTyneHTbl NOJAy4aloT OwieT ¢ JIByMs
TEOPETUUECKUMHU BOIIpOcaMu U 3aaaueil. Bpems noarorosku orseta - 90 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-1nk-1 iMeeT HaBbIKM MaTeMaTH4eCKOT'0 OMKMCAHUS U
MOJICJIMPOBAHUS MIPOIIECCOB B pa00OYMX TeIaxX U AIEMEHTaX SHEPreTHUECKUX YCTaHOBOK

Bonpocel, 3a1anns
1.Dx3ameHanmoHHbIe Bonpockl 1o Kypey JAMC

Cucrema nuddepeHunanbHbIX YpaBHEHUNH COXpaHEHUs ISl KOHTUHYyMa.

Y CTOMUNBOCTD TEUEHMS JIAMUHAPHBIX IPAaBUTALMOHHBIX IIJICHOK.
YHuBepcalbHbIE YCIIOBUSI COBMECTHOCTH Ha MEX(a3HbIX I'paHUIlaX.
[TocTynaTensHOE ycTaHOBUBIIEECs ABHKEHHE c(epbl B UCATbHON )KUIKOCTH,
NOTEHIMAJ CKOPOCTH, Napanokc Janambepa.

CriennanpHble YCIOBUSI COBMECTHOCTH JIJIsl IPOLIECCOB TEIJIO- K MacCOOOMeEHa.
3anauya CTOKca 0 IBUYKEHUU CPEpbl B BA3KON KHUJIKOCTH.

Moneny ra3z0kKuIKOCTHBIX CUCTEM.

JIBukenue chepruueckoi Karu (Iy3blpbKa) B )KMJIKOCTH npu Re<<1.
TepMoauHaMuYeckre XapakTepUCTUKU TOBEPXHOCTH pazzena ¢a3. [loBepxHocTHas
SHEPrus U MOBEPXHOCTHOE HATSKEHUE.

10. TypOyneHTHBIE rPaBUTAMOHHBIE TNIEHOYHbBIE TEUEHUSI.

11. dopmyna Jlannaca (BbIBOJ).

12. Hcnonb3oBaHME METO/I0OB PEIICHUS 33/1a4 O TEUCHUH JKUKOCTH CO CBOOOIHOM
MOBEPXHOCTBIO JIsl aHAJIM3a BCIUIBITHS KPYITHBIX Ta30BbIX My3bIpeH.

13. VYcnoBus cMauMBaeMOCTH >KHUKOCTBIO TBEPOH MOBEPXHOCTH.

14. KayecTBeHHBI aHAIN3 MOBEACHUS ra30BBIX MY3bIPEH B MOTOKE KUIAKOCTH.

15. OcHoBHOe ypaBHEHHE I'MJIPOCTATHYECKOTO paBHOBECHS, €ro Oe3pazmepHas Gpopma.
16. Karum B MOTOKE ra3a: CKOpOCTh CBOOOIHOTO TMaICHUs, YCIOBHS IPOOJICHNS.

17. CBoGojHast MOBEpXHOCTb KHJKOCTH B COCYJaX, BBICOTA MOAbEMA KUJAKOCTH B
KaluJuisipax.

18. Hcnonb3oBaHue TeOpUU MOAOOMS Ul aHAN3A IBUKEHHUS T'a30BbIX MY3bIPHKOB B
KUJKOCTH.

19. Tunuunble GOPMBI OCECUMMETPUYHBIX TOBEPXHOCTEH pa3ziena, KaueCTBEHHBIN aHAIN3
yYpaBHEHHUS IMIPOCTATUYECKOTO PABHOBECHSI JJIsl OCECUMMETPUYHBIX 3a/1a4.

oY
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20. OnHOMepHOE ypaBHEHHE UMITYJIbCa ISl KOJIBIEBBIX IBYX(a3HBIX OTOKOB, TPEHUE 110
Mex(azHo rpaHulle, pacyeT OCHOBHBIX ITapaMeTPOB TEUEHUSI.

21. Meroapl aHaM3a YpaBHEHUS THAPOCTATHUECKOTO PABHOBECHS JJIsl OCECHMMETPUYHBIX
noBepxHocTel paszzaena. Pe3synpTaTel aHamu3a Ui MOJI0KUTEIbHBIX MEperpy3oK.

22. KauecTBeHHBIN aHAIN3 3aKOHOMEPHOCTEH BCIUIBITHS Ta30BbIX My3bIPHKOB B CIIOKOWHOM
KUJKOCTH.

23. Meroapl aHaM3a YPaBHEHUS THAPOCTATHUECKOTO PABHOBECHS JJISl OCECHMETPUYHBIX
noBepxHoOCcTe paszzena. Pe3ynbTarsl 15 OTpUIATEIbHBIX IEPErPy30K.

24. Ctpykrypa (pe>KUMbI TeUEeHUS ) IBYX(Pa3HBIX IOTOKOB B TOPU3OHTAIBHBIX U
BEPTHUKAIbHBIX KaHaaX.

25. TlpubnxkeHHbIE aHATUTUYECKUE METO/IbI PEIICHHs 3a/1a4 THIPOCTATUKHU IS
0CECHUMMETPHUYHBIX TOBEPXHOCTEH.

26. IlpenenbHOE 3HAYCHHE KPUTUYECKOTO TEIUIOBOTO MTOTOKA MPH TEYCHUU HEJOTPETON
KUJKOCTU B KaHajax.

27. OO0mas XxapakTepUCTHKA BOJHOBBIX JIBIXKEHUH TTOBEPXHOCTH pa3fieia; CoIep KaHue
3a1a4M 00 YCTOMYMBOCTHU TPAHUIIBI pa3zenia (JUHEHHOe TPUOIIKEHHUE).

28. MexaHHU3M U CKOPOCTh KAaBUTAIMOHHOTO CXJIONBIBAHUS CPEPUICCKOM Tra30BOM MTOJIOCTH.

[Tone naBneHu B KUJKOCTH MPU KaBUTAIWU.

29. TlocraHoBKa 3a/1a4M, ypaBHEHUS COXPAHCHUS U YCIOBHSI COBMECTHOCTHU TIPH aHAIH3E
YCTOMUYMBOCTU FOPU30HTAILHON TOBEPXHOCTH pa3ielia UACAIbHBIX KUIKOCTEH.

30. OO6pazoBaHHE U OTPBIB FA30BBIX (IMTAPOBBIX ) ITy3BIPEH OT TBEPIO MOBEPXHOCTH.
KBazucrarnueckuii 1 HHEPIIMOHHBINA MEXaHU3MbI OTPbHIBA.

31. Pemenue 3agaun 00 yCTONYMBOCTH TOPU30HTAIBHON MIOBEPXHOCTH pa3ziena uieaabHbIX
KUJKOCTEH.

32. KonuyecTBEeHHbIE XapaKTEPUCTHKHU MAapOKHUIKOCTHBIX IIOTOKOB B KaHaJIax.

33. BomHbI Ha rpaHuIle HEMOJABIKHBIX (a3 B YCTOHUMBOM CUCTEME (UCTIEPCHOHHOE
ypaBHEHHE, (a30Bast CKOPOCTH).

34. OnHOoMepHBIE ypaBHEHUS COXPAHEHUS HMITYJIbCA U DHEPTUH JIJIs IBYX (a3HBIX TIOTOKOB.
35. HeycroituuBocts Teiinopa.

36. HcrtuHHOE 00BEMHOE APOCOAEPIKaHUE B TOTOKAX KBA3UTOMOTEHHON CTPYKTYPHI
("mapametp pacnpeneneHus", yueT JOKaJIbHOTO CKOJIbXEHUs (a3).

37. HeycroitunBocts ['ebpMrobIa.

38. DOmnupuueckue MEeTo/bl pacueTa ABYX(pa3HbIX MOTOKOB (MeToAMKa MapTHHEIIN).
39. CopneprxaHue THAPOANHAMHYECKON TEOPHH KPU3UCOB KUTICHHS KHUJIKOCTH Ha
TOPU30HTAJILHONM TOBEPXHOCTH Harpena.

40. Mopenb KOJBIIEBOTO IBYX()a3HOTO TEUECHUSI.

41. BnusHue TPEHHs CO CTOPOHBI MOTOKA ra3a Ha TeUEHHE JAMUHAPHBIX IJICHOK,
"3axJyieObIBaHuE" .

42. OmnpeneneHne ceyeHMs Havala KMIIEHUs B TapOreHepUPYIOLIeM KaHalle.

43. T'paBHTaIIMOHHOE JIAMUHAPHOE TCUCHHE YKHUIKOH TIIICHKH.

44. V3meHeHHe CTPYKTYphl HApOKUAKOCTHOTO IOTOKA IO UIMHE 000rpeBaeMoro KaHaja.
45. YckopeHHOe JIBHKEHUE cepbl B H1ealbHON )KUJIKOCTH, PUCOETMHEHHAs Macca.

46. Pacuer rpaHull nepexo/a pa3IMuHbIX CTPYKTYP ABYX(a3HbIX TOTOKOB.

47. VYpasHenue Penes s 0CECHMMETPUYHOTO IBHKSHHUS KHUIKOCTH TIPU PACIIUPEHUN
(CXJIOTIBIBAHHMM )T'a30BOM MOJIOCTH. MeXaHU3M KaBUTALIMU, CKOPOCTh KABUTAIIMOHHOTO
CXJIOTIBIBAHUSI.

48. T'omoreHHas MOjEJb JUIA pacdeTa T’uApaBIMYECKOro COIPOTHBIICHUS TPEHUS B
IBYX(a3HbIX MOTOKAX.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.
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Cucrema quddepeHnnanbHbIX ypaBHEHUH COXPaHEHUS 151 KOHTHHYYMa.

Y CTOWYNBOCTD TEYCHMSI IAMUHAPHBIX I'PABUTALMOHHBIX IIJICHOK.

YHUBepcallbHBIE YCIOBUS COBMECTHOCTH Ha MEX(a3HbIX IPaHUIIAX.
[TocTynaTenbHOE ycTaHOBUBIIEECS ABUKEHHE C(Epbl B UIEATbHOMN KUKOCTH,
HOTEHILIHAJ CKOPOCTH, apanokc anambepa.

CriennanpHble YCIIOBUSI COBMECTHOCTH JJIsl IPOLIECCOB TEIJIO- M MacCOOOMEHa.
3anaua CToKca O ABMKEHUH C(Ephl B BI3KOU KHUIKOCTH.

Monenu razokKuIKOCTHBIX CUCTEM.

JiBmkenue chepuyeckoil Karmm (Imy3bsIpbKa) B )KUIKOCTH Ipu Re<<I.
TepMoauHaMuyeckue XapakTepUCTUKH IOBEPXHOCTH paszena ¢a3. [loBepxHOoCcTHas
SHEPrus U IOBEPXHOCTHOE HATSKEHUE.

10. TypOyneHTHbIE rPaBUTALIUOHHBIE INIEHOYHbIE TEUEHUSI.

11. ®opmyna Jlannaca (BbIBOL).

12. Hcnonbs3oBaHKHE METO/IOB PELICHUS 3a/1a4 O TEYEHUH KUAKOCTH CO CBOOOIHOM
MOBEPXHOCTBIO JUIsl aHAJIM3a BCIUIBITHS KPYIIHBIX Ta30BbIX MTy3bIpEH.

13. VYcnoBus cMauMBaeMOCTH >KUKOCTBIO TBEPOH MOBEPXHOCTH.

14. KayecTBeHHBII aHAIU3 TOBEACHUS Fa30BBIX MY3bIPEN B MOTOKE KUAKOCTH.

15. OcHoBHOe ypaBHEHHE I'MJIPOCTATUYECKOTI0 paBHOBECHS, €ro Oe3pa3MepHas popma.
16. Kamuu B moTOKe raza: CKOpocTh CBOOOIHOTO MACHUS, YCIOBHS JPOOIICHHUS.

17. CBobOojHast MOBEpXHOCTb KHJKOCTH B COCYJaX, BBICOTA MOAbEMA KUAKOCTH B
Kaluuispax.

18. Hcnonb3zoBaHue Teopuu NOAOOMS [UI aHAIN3a IBUKEHHUS I'a30BbIX ITy3bIPHKOB B
KUJKOCTH.

19. Tunuunble GOpMBI OCECUMMETPUYHBIX IOBEPXHOCTEH pa3ziesna, KaueCTBEHHbINH aHAIN3
YpaBHEHHUS I'MIPOCTaTUYECKOIO PAaBHOBECHSI JIsl OCECUMMETPUYHBIX 3a/1a4.

20. OnHOMepHOE ypaBHEHHE UMITYJIbca IS KOJIbLEBBIX JBYX(a3HbIX IOTOKOB, TPEHUE 110
MexX(a3zHOoI rpaHulle, pacyeT OCHOBHBIX I1aPaMETPOB TEUEHUSI.
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II. Onucanue wikanvt oueHuganus

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe eévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakxmepucmuku 6blnoaHeHusa 3Hanus: 1IpaBUIbHbBIE U HCUEPIIBIBAIOIINE OTBETHI HA /1BA
TEOPETUYECKHUX BOIIPOCA U MPABUIIbHBIM YMCICHHBIM OTBET MPHU PELICHUH 3a/1a4H.

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HAHUA: B 11e110M IpaBUIbHBIC OTBETH HA
TEOpPETUYECKHE BOMPOCHI U MPABUIIbHBIN YUCIECHHBIM OTBET B 3ajaye.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe évinonnenus 3a0anus 6 npoyeHmax: 25
Onucanue xapakmepucmuxu 8blNOIHeHUs: 3HaHUs: B 1IeToM paBUIIbHBIN OTBET XOTs ObI HA OJMH
TEOPETUYECKHI BOMPOC U HE3HAYUTEIbHbIE OIMOKH MPH PEIICHUH 3aJIauu.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6binoHeHus 3uanus: HerpaBuiIbHbIe OTBETH HA TEOPETUUYECKUE
BOTIPOCHI U HETPABUJILHBINA YHCIICHHBIA OTBET B 3aJ1a9€.

1I1. IIpaguna évicmaesnenusn umo2o80i OYeHKU no Kypcy
OrneHka Mo Kypcy TMoJIydaeTcsl Kak CpeHee OT OILEHKH 3a ycrneBaeMocTh B cemectpe (Bec 0.4) m

OIIEHKH Ha sk3ameHe (Bec 0.6).
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