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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

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

Bnageney [na3kos B.B.
IIpenoaBaTenn Waenmnbnatop R&3380C76-GlazkovVV-e4c0a 72 B.B. I'naskos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn
00pa3oBaTeIbHOI Tmperan AnbKkoB T
HpOrpaMMbI MaeArngrarop RDD1f0CB4-YankovGG-11azeddc I'.T". SlapkoB
(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (moamucs) (pacmudpoBka
3BaHHE) MIOJITTHCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K I[ H
3aBeﬂyI0HlHH . Bragenel, TepacumoB [.H. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Ra5495398-GerasimovDN-6b58614 repaCI/IMOB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (moamucs) (pacmudpoBka

3BaHHE) MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 OMMCAHUS U MOJEIIMPOBAHUS ITPOLIECCOB B pabOUYNX
TeNax U 3JIEMEHTAaX IHEPreTUUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. 3ammTa 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 ITUPKYJISAIIUCH.
(KonTponbHas padota)

BPC nucuuminHbl

2 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunekc KM- | KM- | KM- | KM-

Paznen mucnumianHe! KM: 1 2 3 4

Cpox KM: 3 6 12 16

Copneprxanue 1 00JIaCTH PallMOHATILHOTO IPUMEHEHUS Pa3INUHbIX
MojieeH TByX(a3HbIX CHCTEM.

1 MeToa KOHTPOJIBHOM STYENKH, MOJIEIIb Pa3AeIbHOTO TEUCHHS,
MOJIETh B3aNUMOIPOHHUKAIOIIUX KOHTUHYYMOB, TOMOT€HHAs MOJIEIb.
2 YpaBHEHUS COXpaHEHUs AJs ABYX(a3HbIX cpel. 3 +
YHuBepcanbHbI€ YCIOBUS COBMECTHOCTH. CielIMaibHbIE YCIOBUS
COBMECTHOCTH B 3aJa4yax TEIUIOMacCOOOMeHa.

FI/II[pOCTaTI/IKa Ta30KUIKOCTHBIX CUCTEM

1 YpaBHeHHEe ruipoCTaTUYECKOro paBHOBecus. CMaulBaeMOCTbh,
kpaeBoit yron. ®opmyna Jlannaca. Beicota moabema sKUAKOCTH B
Kanmusipax. 2 OcecMMMETPUYHbIE PABHOBECHBIE TOBEPXHOCTH +
paszzena: 0COOEHHOCTH MaTeMaTUYeCKOro OMUCaHUs 3a1ay C
MOJIOKUTEIBHBIMU M OTPUIIATENIbHBIMU MTEPETPY3KaMH,




KaueCTBECHHBIN aHAJIN3 TUMOBBIX MPUKIAAHBIX 3a7a4. 3 Pe3ynbTaThl
YHUCJIICHHOTO PEUICHUsI YPABHEHUS THAPOCTATUYECKOTO PABHOBECHS;
MaKCHUMaJIbHBIC YYaCTKH YCTOMYMBOCTH PAaBHOBECHBIX MTOBEPXHOCTEH
pazniena. Y cloBUs OTPbIBA Kalelb U IMMY3bIPHKOB € MJIOCKOM
MMOBEPXHOCTHU U CO Cpe3a Kamujuisipa B THAPOCTATUYECKOM
npUOIHKEHUN

Boanbe! masoi AMINIMTYAbI Ha TOBEPXHOCTHU XXKHUJIKOCTHU

1 Knaccuueckue 3aa4u 0 THAPOAMHAMUYECKON YCTOMYMBOCTH
IUIOCKOM TpaHuLibl pa3zaena ¢a3. 2 HeycroitunBocts I'enpmromnbiia.
HeycroitunBocth Tetinopa. 3 [Ipunokenus 3a1a4 00 yCTOMYMBOCTH
B TEOPUU TEIJIOOOMEHa.

JIBr>kKeHre TUCKPETHOM YacTHUIIbI B CIUIOIIHOM cpesie

1 Knaccuyeckue 3aauu 0 ABMXKEHUH C(Epbl B UCaTbHON
xunkocTu. Ilpucoenunennas macca. 2 Crokca 06 o0TekaHUU cepsl
BSI3KOH KHUAKOCTBIO. 3 KauecTBeHHbIE 3aKOHOMCPHOCTH ABUIKCHUS
ra30BBIX ITy3bIPHKOB B JKHUIKOCTH, CKOPOCTh BCILIBITHS TIPH
XapaKkTEepPHBIX pekuMax ooTexanus. 4 J[Br>keHue Karesiab B TOTOKE
rasa; CKOPOCTb BUTaHUS; yCIOBUS Ipobienus. Kanmu u my3sipbku B
TypOYJIEHTHBIX TOTOKAX HecyleH (asbl.

OO0m1re 3aKOHOMEPHOCTH CTEKaHUs TPABUTAIMOHHBIX TUICHOK.

1 Knaccuyeckue 3aauu o ABMWKEHUH cEpbl B UCaTbHON
xuakoctu. [lpucoennaennas macca. 2 Ctokca 06 o0Tekanuu chepsl
BSI3KOU )KUJKOCThIO. 3 KauecTBeHHbIC 3aKOHOMEPHOCTH JIBHXKCHUS
T'a30BbIX ITY3BIPBKOB B JKUAKOCTH, CKOPOCTH BCIUIBITUSA IIPU
XapaKTEPHBIX pekuMax oOTekaHus. 4 J[BHyKEHHE Karellb B TIOTOKE
ra3a; CKOpOCTb BUTaHMSI; ycJI0BUs ApoOneHus. Kammu u my3bIipbku B
TypOYJIEHTHBIX MOTOKAaX HeCyIeH (assbl.

JInHaMKKa HEYCTaHOBMBILIETOCS ABUKEHUS MTAPOBBIX MTy3bIPEH B
YKUJKOCTHU

1 YpaBuenue Pasnesd. [lone naBnennii B )xuakoctu. KaButanmonHoe
CXJIOTIBIBAaHUE Ta30BOM MOJOCTH. 2 PocT mapoBoro myssipsi B 00beme
JKUJIKOCTH: aHaJIU3 MpeAebHBIX cxeM, popmyna [Tneccera-1{Buxka,
pemienre CKpuBeHa; aHAIUTUYECKOE PeLIeHUE AJIsl 00JIaCTH HU3KUX
JaBieHui. 3 YcioBue OTphIBa MApPOBBIX My3bIpel OT TBEPAOI
CTEHKHU.

KonnuecTBeHHbIE XapaKTEPUCTUKH IBYX(Pa3HBIX TOTOKOB B KaHAJIaX.

PacxoHble U «MICTUHHBIE» TAPOCOAEPKAHUS, CKOPOCTH U
w1oTHOCTU. CTpyKTypa (peKUMBI TeUeHUs) ABYX (ha3HbIX TOTOKOB;
KapThl PEKUMOB TEUEHUS; METO/IbI pacueTa rpaHul] peKUMOB. 2
OnHoMepHbIE ypaBHEHUS COXPAaHEHUs Ui ABYX(a3HbIX TOTOKOB B
KaHaJax.

Pacyer ocpeJHEHHBIX HCTUHHBIX TApaMETPOB B OTOKAX
KBa3UTOMOI€HHOM CTPYKTYpbI

1 'oMorenHast Mozielb i1 pacyeTa COpoTUBICHU. Moaenun
KOJIBIIEBBIX IBYX(a3HBIX TeueHUi. 2 VI3MeHeHUe CTPYKTYpPHI U
3aKOHOMEPHOCTEH TEII000MeHa 10 JUTMHE TapOoreHEPUPYIOIIETO
kaHasa. Kpusucel KunieHus )KuIKOCTeH Mpu TeYEeHUH B TpyOax.

Bec KM:

15

20

30

35

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-1nk1 Wmeer HaBbiku | 3HATH: 3ammra pacyeTHoro 3aganus Ne 1, 2: @opma Karmim Ha TOPU3OHTAIBLHOMN
MaTEeMaTHYECKOTO OMMCAHUS | PE3YJIbTAThI miacTuHe; YacTora OTphIBa U pa3Mep My3bIps Ha IIEHTPE NapooOpa3oBaHUs
u MOJCIIUPOBAHUSA | SKCIIEPUMEHTATBHBIX U (KontposmbHas paborta)
MPOLIECCOB B PabOUMX TeJax | YUCIEHHBIX UCCIEIOBAHUN 3amura pacuetHoro 3agaHus Ne 3, 4: dopma noBEpXHOCTH KUAKOCTH B
u 3JIEMEHTaX | MPOICCCOB THIPOJUHAMUKHN | TOIUTMBHOM OaKe Ha OKOJIO3eMHOM opOuTe; [lapaMeTpbl HEYCTOWYHMBOCTH B

OHCPICTUYCCKUX YCTAHOBOK

MIPU TE€YCHUH MHOTO(a3HbBIX
MOTOKOB B KaHAJAX.

— NPUHIUI AeUCTBUS U
YCTPOMCTBO OCHOBHBIX
puOOPOB U YCTAaHOBOK,
MIPUMEHSIEMBIX IS
OIIpeJIeJIEHUs 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

skcniepumenTe JIprouca (KontponpHas padota)

3amuTa pacuetHoro 3aganus Ne 5, 6: [lapameTpbl cTeKaromuX JJaMUHAPHBIX
U TypOyJIeHTHBIX TUIeHOK; CKOPOCTh BCIUIBITHUS ITy3bIpeli BO (ioTarope.
(KonTposbhas paboTta)

3amura pacuetHoro 3afganus Ne 7, 8: VI3MeHeHe napaMeTpoB B KHUJIKOCTH
B OKPECTHOCTH KOJUIAIICHPYIOIIETO My3bIpst; Pacder AByXTpyOHOTO KOTIIA C
ecrecTBeHHOH nupkyssiuuet. (KontponbHast padora)




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
MH(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
KOHCTPYKLHUSM U peKUMaM
paboTHI PHEPTETUUECKOTO U
TEII000MEHHOTO
000pyTIOBaHUS.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura pacuerHoro 3axanus Ne 1, 2: ®@opma 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 yueOHOH ayTUTOPHH

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

IIJ1aCTUHC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: — MeETOABl pacdyera U 1.KakuMu ypaBHEHUSIMH ONMChIBaeTCs JOpMa KaIlIv Ha
pacyeTHble  COOTHOLUEHUS  JUIs TOPU30HTAJILHOM MOBEPXHOCTU?

OCHOBHBIX 1apaMeTpoB,

XapaKTepU3ylIIUX  TEYEHHEe U

Ter1000MeH MHOTO(a3HbIX

IIOTOKOB B HEPreTUUECKUX

YCTPOMCTBAX;

3HaTh: pe3yJIbTaThl 1.OcHOBHOE ypaBHEHHE T'HIPOCTATUYECKOIO PABHOBECHS,
9KCIIEPUMEHTAIIBHBIX U YUCIIEHHBIX ero 6e3pasmepHas popma.

HCCIIEN0BAHUI MIPOLIECCOB

THUAPOJAMHAMHUKNU Ipu TCUCHHUHN
MHOFO(i)aL’.HBIX IIOTOKOB B KaHaJiaX.

YMeTh: -HUCIIOJIb30BATh 1.Kax pemacTCsa OCHOBHOC YPABHCHUEC TUAPOCTATUKHU B
CTaHJApTHBIC IMporpamMmaI JUIA cJIydac Karuiu, H&XOI[?IHICI\/'ICH Ha FOpI/ISOHTaJ'II)HOI\/JI
YUCJICHHOI'O MOACIINPOBAHUA HOBerHOCTI/I?

MponecCoOB KUIICHUA W IWUHAMHUKHU
MHOFO(i)aBHHX ITIOTOKOB.

YMeTh: - COCTaBJIATH l.yHI/IBepcaJ'IBHBIe yCii0BUusA COBMECTHOCTHU HaA
MaTEMaTHYCCKOC OIIMCaHHuC Men@asme rpanugax
mponeccoB JABHKCHUA n

B3aUMOJICUCTBUSA MHOTO(a3HbIX
cpell MPUMEHUTENbHO K THUIIOBBIM
KOHCTPYKIHUSIM U peKuMaM paboThI
HHEPTreTUYECKOTO U
TEMI000MEHHOT0 000pyI0BaHUSI.

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuku 6blnOJHeHUs 3HaHus: BpIOOp PaBUILHON METOIUKHU PEIICHUS
OCHOBHOT'O YPaBHEHUS TUAPOCTATHKH U TIPABUIIBHOC YHCICHHOE 3HAUCHHE

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50




Onucanue xapakmepucmukiy 6blNOIHeHUs 3HaHUsA: BpIOOp MPaBUIIbHOW METOAUKH PEILICHUS
OCHOBHOTO YpaBHEHHMsI TUAPOCTATUKH U OIIMOKY B YUCICHHOM PEILICHUH YHUCICHHOE 3HaUCHHE

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmukuy 6blNOJIHeHUs 3HaHUsA: BpIOOp MPaBUIbHOW METOAUKH PEILICHUS
OCHOBHOT'O YPaBHEHUS TUAPOCTATHKH

KM-2. 3ammTa pacyetHnoro 3aganus Ne 3, 4: ®opma noBepXHOCTH KHAKOCTH B
TOIUIMBHOM 0aKe Ha 0K0J103eMHOM opOuTe; [lapameTpbl HeyCTONYNBOCTH B IKCIIEPUMEHTE
JIbrouca

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposabHoro meponpusitusi: KonrpospsHas padora

Bec koHTpoBbHOr0 MeponpustTusi B BPC: 20

IIpouenypa mnposeneHusi KOHTPOJIBHOIO Meponpusitusi: [IpoBoauTcs B BuAE NUCbMEHHOU
paboThI B yueOHOH ayIuTOPHH.

Kpartkoe cogep:xxanue 3aganus:
Brinonnenue u 3amura pacuetrHoro 3ananust No2: YactoTa oTpeiBa U pa3Mep Mmy3bIps Ha

LEHTpe napooOpa3zoBaHus;

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: — METOJbl pElIeHus 3ajay 1.KakoBbI OCHOBHbBIE MEXaHU3MBbI POCTA U OTPBIBA
JMHAMUKHA MHOT'O()a3HBIX CUCTEM; NapOBBIX My3bIpel Ha LIEHTPax MapooOpa3oBaHus?
YMeTh: -OCyIIECTBIIATh IIOMCK U 1.Kak npou3BoauTCs pacueT OTPBHIBHBIX IAPAMETPOB
aHaJIU3UpPOBATH Hay4HYIO u IIy3BIps IPYA KBa3UCTAaTHYECKOM XapaKTepe ero pocra?

Hay4YHO-TEXHUYECKYIO
UHPOPMALIMIO B TEKyIIel HaydyHOH
nepuoauke u B IHTepHer;

Onucanue MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodienuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu 8bInoJHeHUs 3HaHus: BIOOp NpaBUILHON METOANKH, TT0 KOTOPOH
IIPOU3BOIUTCS pacyeT OTPBIBHBIX apaMeTPOB My3bIPs IPU KBa3UCTAaTHUECKOM XapaKTepe ero
pOCTa, ¥ MOTy4YeHHUEe NMPABIIIFHBIX YMCICHHBIX 3HAYEHUH IMapaMeTpOB OTPHIBHOTO ITY3bIPSI.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: BeI00p MpaBUIbHON METOIMKH, IO KOTOPOU
MIPOU3BOJIUTCS PACcUYeT OTPHIBHBIX MApaMETPOB My3BIPs MPU KBAa3UCTATHYECKOM XapaKTepe ero
pocTa, ¥ He3HAUUTENbHbIE OMIMOKY MPH MOTYYSHUH YUCIEHHBIX 3HAYSHH TapaMeTPOB OTPHIBHOTO
Ty3BIPSI.

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 30
Onucanue xapaxmepucmuxu binoIHeHUs 3Hanus: BeI00p MpaBUIbHON METOIMKH, IO KOTOPOU
MIPOU3BOJIUTCS PAcUYeT OTPHIBHBIX MApaMETPOB My3BIPs MPU KBAa3UCTATHYECKOM XapaKTepe ero
pocra.




KM-3. 3ammTa pacyeTHoro 3aganus Ne 5, 6: [ITapameTpsl cTekalomux 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 y4eOHOM ayUTOPUH

Kpartkoe cogep:xanue 3ajaHus:
ITo n3BECTHBIM 3aBUCHMOCTSIM OIIPEIEISIOTCS ITapaMeTphl CTEKAIOIINX JJAMUHAPHBIX U
TypOYJIEHTHBIX TUICHOK; ONPEENseTCs CKOPOCTh BCILIBITHS My3bIpeit BO (iioTaTtope;.

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3HaTh: — 00JIaCTU palMOHAIBHOIO 1.IIpenensr mpumenumocTu popmynsl CTokca s
NPUMEHEHHS " CHCTEMBI My3bIPEH.

YpaBHECHUH, peraemMbIx JUIs
Pa3MUUHBIX MojeNned ABYX(ha3zHBIX
CHCTEM;

YMerTs: -y4aCTBOBAThb B 1.0mpenenuTs yCTAaHOBUBILYIOCS] CKOPOCTb BCILIBITHS
IIPOBECHUU TETUTO(PU3MIECKUX ny3slppka quameTpoM 10 MKM B BOJE.
OKCIEPUMEHTOB 110  U3Y4YCHHIO
IIPOLIECCOB TUAPOANHAMUKH
MHOT0()a3HbIX IOTOKOB.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Be100p NpaBUIbHBIX TEOPETUUECKUX
3aBUCHUMOCTEH JIJISi CKOPOCTH BCILTBITHS (YCTAHOBUBIICHCS W HEYCTAHOBHUBIIICHCS ) TBEP/IBIX YACTHIL
u my3bipeil. [Tonmydenne BepHbIX 3HAUEHUN CKOPOCTH BCILIBITUS KaK JJISl IUCKPETHBIX YaCTHIl, TaK U
JUIS TIy3BIpEH.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Be100p MpaBUIbHBIX TEOPETUUECKUX
3aBUCHUMOCTEH JIJISi CKOPOCTH BCILTBITHS (YCTAHOBUBIICHCS M HEYCTAHOBUBIICHCS ) TBEP/IBIX YACTHIL
u my3bIpeit. [TonydeHne BepHOTO YHCIEHHOTO 3HAUYEHUSI CKOPOCTH BCILTBITUS JJI TUCKPETHBIX
YACTHII WJIH JIJIS ITY3bIpeH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 30
Onucanue xapakmepucmukuy 6bln0IHeHUs 3HaHus: BpIOOp MPaBUIIBHBIX TEOPETUYECKUX
3aBHCUMOCTEH ISl CKOPOCTHU BCIUIBITUS (YCTAHOBUBILIEHCS U HEYCTAHOBUBILIEHCS) TBEPBIX YACTHI]
U IIy3BbIPEH.

KM-4. 3amura pacuerHoro 3apanus Ne 7, 8: sMeHeHue mapaMeTpoB B JKMIKOCTH B
OKPEeCTHOCTH KOJLIANICHPYIOLIEro my3npips; Pacdyer 1ByXTpyOHOro KOTJIa € eCTeCTBEHHOM
HHUPKYJIALHEH.

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 35
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IIpouenypa mpoBeaeHHs] KOHTPOJILHOr0 Meponpusitusi: [IpoBoauTcs B MHUCHbMEHHOM BHUJE B
y4eOHOM ayTUTOPUH

Kpartkoe cogep:xanue 3ajaHus:
Pacyer nmapamMeTpoB B JKHUJKOCTH B OKPECTHOCTH KOJUIANICUPYIOILEro Iy3bIpsi; Pacyer
JIBYXTPYOHOTO KOTJIA C €CTECTBEHHON IUPKYIISAIHEH.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: — MPUHIMN ACHCTBUS U 1.Ilpu Kakux yCIOBUSAX B JABHXKYLIEHCS KUIAKOCTH
YCTPOMCTBO OCHOBHBIX MPUOOPOB U BO3HUKAIOT KaBUTAIIMOHHBIE ITy3bIpU?

YCTAaHOBOK, TPUMEHSEMBIX IS

onpeeeHus napameTpoB

MHOTO(]a3HBIX TOTOKOB;

YMers: - CaMOCTOSITEIIBHO 1.0npenenuTh MaKCUMaJIbHBIN POCT JaBJICHUS B
BBIOMpATh  AJCKBATHYIO  3ajiaue OKPECTHOCTH KOJIJIAIICUPYIOIIETO IMy3bIphKa MpH
METOJMKY  pacuera THIIOBBIX M3MEHEHUH ero paauyca B 10 pa3 npu gaBjieHuu B
MPOIIECCOB TEILJIO K MAacCOOOMEHA C my3sippke Ha 0.1 aTM. MEHbIIIE, YeM B OKPYXKaIOIIeH
y4acTUeM MHOTO(A3HBIX MOTOKOB, cpene.

OTpEeNesATh THAPOJIMHAMHYECCKUE

PeXKHMBI TEUEHHUS MHOTO(a3HBIX

IIOTOKOB B aJIeMEHTAaX

TEMI000MEHHBIX YCTPONCTB;

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Be100p NpaBUIbHBIX 3aBUCUMOCTEHN AJIs pacueTa
apaMeTpoB B KHJIKOCTU B OKPECTHOCTH KOJIJIAIICUPYIOIIETO MY3bIps U pacueTa IByXTpyOHOTro
KOTJIa C €CTECTBEHHOM IMpKysinuen. [lonydyenne npaBuiIbHbIX YUCIEHHBIX PE3YyJIbTaTOB.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Be100p MpaBUIbHBIX 3aBUCUMOCTEH IS pacueTa
MapaMeTPOB B KUIAKOCTH B OKPECTHOCTH KOJUTATICHPYIOIIETO My3BIPs M pacyera JABYXTPYOHOTO
KOTJIa C €CTECTBEHHOM IUPKYIsiiueid. [lonmyuenne mpaBUIbHBIX YHCIEHHBIX PE3YIbTaTOB XOTS ObI
JUTSL OJTHOTO U3 CITYYaeB.

Oyenka: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 30
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: Be100p MpaBUIbHBIX 3aBUCUMOCTEH IS pacueTa
MapaMeTPoOB B KUJAKOCTHA B OKPECTHOCTH KOJUTAIICHPYIOIIETO My3bIPs M pacuera JABYXTPYOHOTO
KOTJIa C €CTECTBEHHOM IUPKYIISIIIHCH.
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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 GOpPMybl CTOKCA ANA NY3bIPbKOB.

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

Boje.

IIpouenypa npoBenenust

OK3aMeH MpoBoAUTCS B ydyeOHOW aymutopuu. CTyaeHTbl MONy4aloT OWIeT ¢ JIByMs

TEOPETUUECKUMHU BOIIpOCcaMu U 3adaueil. Bpems nmoarorosku orsera - 90 MUHYT.

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

1. Komnerenmusi/ Unaukarop: MJI-1nk-1 iMeeT HaBbIKM MaTeMaTHYECKOT'O OMMCAHUS U
MOJICJIMPOBAHUS MTPOIIECCOB B pa0OUMX TeIaX U AIEMEHTaX SHEPTeTUUECKUX 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 HIEaTbHOMN KUIKOCTH,
NOTEHIMAJ CKOPOCTH, Napanokc Janambepa.

CrierinanpHble YCIOBHUSI COBMECTHOCTH JIJIsl IPOLIECCOB TEIJIO- K MacCOOOMEHa.
3anauya CTOKca 0 IBUYKEHUU CPEpbl B BA3KON KHUJIKOCTH.

Moneny ra3z0kKuIKOCTHBIX CUCTEM.

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

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 >KUKOCTBIO TBEPOH MOBEPXHOCTH.

14. KavecTBeHHBIN aHAN3 MOBEACHUS ra30BBIX MY3bIPEN B MOTOKE KUAKOCTH.

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 aHATN3A JIBUKEHHUS T'a30BbIX ITy3bIPHKOB B
KUJKOCTH.

19. Tunuunsle GOpMBI OCECUMMETPUYHBIX TOBEPXHOCTEH pa3ziesna, KaueCTBEHHBINH aHAIN3
yYpaBHEHHUS IMIPOCTATUYECKOTO PABHOBECHSI JJIsl OCECUMMETPUYHBIX 3a/1a4.

oY
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20. OnxHOMepHOE ypaBHEHHE UMITYJIbCa IS KOJBIEBBIX JBYX(a3HbIX TOTOKOB, TPEHHUE 110
Mex(azHo rpaHulle, pacyeT OCHOBHBIX MTapaMEeTPOB TEUCHHUSI.

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

22. KauecTBeHHBIH aHAIN3 3aKOHOMEPHOCTEH BCIUIBITHS Ta30BbIX My3BIPHKOB B CIIOKOWHOM
KUJKOCTH.

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

24. Ctpykrypa (pexXuMbl Te4eHUs) IBYyX(Pa3HBIX MOTOKOB B TOPU3OHTAIBHBIX U
BEPTHUKAIbHBIX KaHaaX.

25. TlpubnmkeHHbIC aHATUTUYECKUE METO/IbI PEILICHUS 3a/1a4 THIPOCTATUKU IS
0CECHUMMETPHUYHBIX TOBEPXHOCTEH.

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

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
YCTOMUYMBOCTH FOPU30HTAIILHON TOBEPXHOCTH Pa3zeiia AealbHbIX KUIKOCTEH.

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

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

32. KonuyecTBEeHHbIE XapaKTEPUCTUKH MAPOKUIKOCTHBIX IOTOKOB B KaHaJax.

33. BomHbI Ha rpaHUIlEe HEMOABIKHBIX (a3 B yCTOHYMBOM CUCTEME (TUCTIEPCHOHHOE
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 JOKaJIbHOIO CKOJIbXEHUs (a3).

37. HeycroitunBocts ['ebpMrobIa.

38. DOmnupuyeckue MeTo/Ibl pacueTa ABYX(pa3HbIX MOTOKOB (MeToAMKa MapTHHEIIN).
39. CopneprxaHue THAPOANHAMHYECKON TEOPHH KPU3UCOB KUTICHHS KHUJIKOCTH Ha
TOPU30HTAJILHONM TOBEPXHOCTH Harpena.

40. Mopenb KOJBIIEBOTO IBYX()a3HOTO TEYCHUSI.

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

42. OmnpeneneHne ceyeHMs Havala KMIIEHUs B TapOreHepUPYIOLIeM KaHalle.

43. T'paBHTaIIMOHHOE JIAMUHAPHOE TCUCHHE YKHUIKOH TIIICHKH.

44. V3meHeHHe CTPYKTYphI NApOKUIAKOCTHOTO MOTOKA IO JUTMHE 000rpeBaeMoro KaHaa.
45. YckopeHHOe IBHKEHHUE cepbl B UIeaTbHON )KUJIKOCTH, IPUCOECTUHEHHAS Macca.

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

47. VYpasHenue Pernes 115 0CECHMMETPUYHOTO IBUIKSHHS 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.

13



Cucrema quddepeHnnanbHbIX ypaBHEHUH COXPaHEHUS 151 KOHTHHYYMa.

Y CTOMYNBOCTD TEUCHMS JITAMUHAPHBIX IPABUTALMOHHBIX IIJICHOK.

YHUBepcallbHBIE YCIOBUS COBMECTHOCTH Ha MEX(a3HbIX IPaHUIIAX.
[TocTynaTtenbHOE ycTaHOBUBIIEECS ABUKEHHE C(epbl B UICATbHON )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 Jlamiaca (BeIBOJ).

12. Hcnonbs3oBaHHE METO/OB PELICHUS 33/1a4 O TEYEHUH KUKOCTH 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'MJIPOCTATHYECKOTO paBHOBECHS, €ro Oe3pazmepHas Gpopma.
16. Kamuu B moTOKe raza: CKOpocTh CBOOOIHOTO MACHUS, YCIOBHS JPOOIICHHUS.

17. CBobojHast MOBEpXHOCTb KHUJKOCTH 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 PAaBHOBECHS JIJIsl OCECUMMETPUYHBIX 3a/a4.

20. OnHOMepHOE ypaBHEHHE UMITYJIbca IS KOJIbLEBBIX JBYX(a3HbIX IOTOKOB, TPEHUE 110
Mex(a3HoI rpaHulle, pacdeT OCHOBHBIX [1apaMETPOB TEUEHHUSI.
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II. Onucanue wikanvt oueHuganus

Ouenka: 5
Huodienuii nopoe eévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakxmepucmuku 6blnoaHeHus 3Hanus: 11paBUabHbIE M HCUEPIIBIBAIOIINE OTBETHI HA /1BA
TEOPETUYECKHUX BOIPOCA U MPABUIIbHBIN YMCICHHBIM OTBET NPHU PELICHUH 3a/1a4H.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HAHUA: B 11e110M npaBUIbHBIE OTBETHI HA
TEOpPETUYECKHE BOMPOCHI U MPABUIIbHBIN YUCIECHHBIM OTBET B 3ajaye.

Oyenka: 3
Huodienuii nopoe évinonnenus 3a0anus 6 npoyeHmax: 25
Onucanue xapakmepucmuxu 6bINOIHeHUs 3HaHus: B IIe7I0M paBUIIBHBIN OTBET XOTS ObI HA OJTUH
TEOPETUYECKHI BOMPOC U HE3HAYUTEIIbHBIE OIINOKH MPH PEIICHUH 33Jauu.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OreHka 1Mo Kypcy MoJy4aercs Kak cpefHee OT OIEHKHU 3a ycleBaeMocTh B cemecTpe (Bec 0.4) u
oIleHKH Ha dk3amene (Bec 0.6)
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