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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 VimeeT HaBbIKM MAaTEMAaTUYECKOTO OMUCAHUS M MOJEIIMPOBAHUS MTPOLIECCOB B pabOUYnX
TeNax U 3JIEMEHTAaX IHEPreTUUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. 3ammra pacuetHoro 3aganus Ne 1, 2: @opma karm Ha TOPU3OHTAIBHOM IIACTUHE;
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
KOJIJTATICUPYIOIIETO My3bIps; Pacuer nByXTpyOHOT0 KOTIJIA C €CTECTBEHHOM UPKYIIALIUCH.
(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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
IK-1 N-1nka Wmeer HaBbiku | 3HATH: 3ammTa pacuetHoro 3aganus Ne 1, 2: @opma karmim Ha TOPU3OHTAIBLHOMN
MaTEeMaTHUYECKOTO OMUCaHUs | — 00JIACTH PalliOHATLHOTO miacTuHe; YacTora OTphIBa U pa3Mep My3bIps Ha IIEHTPE NapooOpa3oBaHUs
u MOJIETTUPOBAHUS | IPUMEHEHHUS U CUCTEMBbI (KonTponbhas paboTta)
MPOLIECCOB B pabouuX Tejax | ypaBHEHUM, pemaeMbIx s | 3amuTa pacdeTHoro 3aganus Ne 3, 4: dopma moBepXHOCTH KHUAKOCTH B
u JJIEMEHTAX | Pa3JIMYHbBIX MOJENEH TOIIJIMBHOM Oake Ha OKOJI03eMHOM opOute; [lapameTpsl HEYCTOHYMBOCTH B

OHCPICTUYCCKUX YCTAHOBOK

IBYX(a3HBIX CUCTEM;

— METObI PELIEeHUS 3a7a4
JTUHAMHUKU MHOTO(a3HbIX
CHUCTEM,;

— METOABI pacyeTa u
pacyeTHble COOTHOIIEHHUS
JUTSL OCHOBHBIX [1apaMeTpoB,
XapaKTEepU3YIOIIUX TeUECHUE
U TEMI000MeH
MHOTO(a3HbBIX IOTOKOB B
JHEPreTUYECKUX
YCTpOWCTBAX;

— MPUHIUT IeUCTBUS U
YCTPOMCTBO OCHOBHBIX
puOOPOB U YCTAHOBOK,
MIPUMEHSIEMBIX JUIS
OIIpezieNICHUs TapaMeTPOB
MHOT0(a3HbIX TOTOKOB;
pe3yJIbTaThI
SKCIIEPUMEHTAIIBHBIX U

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 3afanus Ne 7, 8: Vi3aMeHeHMe TapaMeTpoB B KHUJIKOCTH
B OKPECTHOCTH KOJUIAIICHPYIOIIETO My3bIpst; Pacder AByXTpyOHOTO KOTIIA C
ecrecTBeHHOH nupkyssiuuet. (KontponbHast padora)




YHCIICHHBIX HCCIIEIOBAHUI
MIPOLIECCOB TUAPOAUHAMUKH
MIpU TEUEHUH MHOTO(a3HBIX
MIOTOKOB B KaHaJax.

YMers:

— COCTaBJISATh
MaTEMaTHYECKOE OIMCAaHUE
MIPOLIECCOB JIBUYKEHUS 1
B3aUMOJICVCTBHUS
MHOTO(a3HBIX Cpell
MPUMEHUTEIHFHO K THITOBBIM
KOHCTPYKIHUSAM U peKUMaM
paboTHI PHEPTETUUECKOTO U
TEII000MEHHOTO
00opyI0BaHUA.

— CAMOCTOSATEILHO BHIOMPATh
a/IeKBaTHYIO 3a/1a4ue
METOAMKY pacyeTa THUIIOBBIX
MIPOLIECCOB TEILJIO U
MaccooOMeHa ¢ y4acTHEM
MHOT0(a3HbIX TOTOKOB,
OTIpeNieNATh
THIIPOAMHAMHYECKUE
PEKUMBI TEUCHUS
MHOTO(a3HbBIX IOTOKOB B
3JIEMEHTAaX TEII000MEHHBIX
YCTPOWCTB;

-HCII0JIb30BaTh CTaH/IapPTHBIE
MPOTPaMMBI JUTSl YCIICHHOTO
MO/ICIMPOBAHUS MPOLIECCOB
KHUIICHUS U JJWHAMHAKHT
MHOT0()a3HbIX TOTOKOB.
-OCYIIECTBIISITh TTOUCK U




aHAJM3UPOBATh HAYYHYIO U
Hay4YHO-TEXHUUYECKYIO
MH(POPMAIIHIO B TEKYIICH
Hay4YHOH NMEepPHOIMKE U B
HHurepHer;

-y4acTBOBATh B IIPOBEICHUU
TETUIO(DU3HUECKUX
9KCIEPUMEHTOB I10
M3YYEHHIO TPOIIECCOB
T'HJIPOAVMHAMUKI
MHOTO0()a3HBIX TOTOKOB.




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura pacuerHoro 3aganust Ne 1, 2: @opma Kaniu Ha TOPU30HTAJIBHOMN
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: — METOABl 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 IUHAMHUKU
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 THIIOBBIM
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 6bIN0JIHeHUs 3HaHUsA: BpIOOp MPaBUIIbHOW METOAUKH PEILICHUS
OCHOBHOT'O YPaBHEHUS TUAPOCTATHKH

Oyenka: 2
Onucanue xapakmepucmuxu 8binoiHeHus 3nanust: Bpi0OOp HeNpaBUIBHONW METOIUKU PEIICHUS
OCHOBHOTO YPaBHECHHSI TUAPOCTATUKH U TIOJTy4YECHUE HETPABUIHLHOTO YHCICHHOTO 3HAUCHUS

KM-2. 3amuTa pacueTHoro 3ajanusi Ne 3, 4: @opmMa noBepXHOCTH KHIKOCTH B
TOIJIMBHOM 0aKe Ha 0K0J103eMHO#i opOuTe; [lapaMeTpbl HEYCTOHYMBOCTH B IKCIIEPUMEHTE
Jbonca

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusaTus: KourponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBefeHusi KOHTPOJILHOIO Meponpusitusi: IIpoBoauTcss B BUAE NUCbMEHHON
paboThl B yueOHOU ayTUTOPUH.

KpaTlcoe Cod€cpiKaHMuE 3alaHUA:
BrinonHeHue u 3anura pacdCTHOr O 3a1aHHA Ne2: Yacrora OTpbIBA U pasMEp IMYy3bIPA HA

[EHTpEe apooOpa3oBaHUS;

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: — METOJbl pElIeHus 3ajay 1.KakoBbI OCHOBHbBIE MEXaHU3MBbI POCTA U OTPBIBA
JMHAMUKHA MHOT'O()a3HBIX CUCTEM; NapOBBIX My3bIpeN Ha LIEHTpax napoodpa3oBaHus?
YMeTb: -OCYyILIECTBIIATh IIOUCK U 1.Kak nponsBoauTcs pacueT OTPBIBHBIX TAPAMETPOB
aHaJIM3UPOBAThH Hay4HYIO " My3bIpsl IPU KBa3UCTAaTHUECKOM XapaKTepe ero pocra?

Hay4YHO-TEXHUYECKYIO
uH(pOpMaLIMIO B TEKylIeH HaydHOH
nepuoauke u B MaTepHer;

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: Be100p MpaBUIbHON METOINKH, IO KOTOPOU
MIPOU3BOJIUTCS PACUYET OTPHIBHBIX MAPAMETPOB My3BIPS MPU KBA3UCTATHYECKOM XapaKTepe ero
pocTa, ¥ MOoTy4YeHHEe MPABIIIbHBIX YMCIEHHBIX 3HAYEHUN MTapaMeTPOB OTPHIBHOTO MY3bIPA.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoJHe s 3HaHust: BeIOOp PaBUIIbHON METOAUKH, 110 KOTOPOM
MIPOU3BOJIUTCS PacUeT OTPBHIBHBIX APAMETPOB MYy3bIPs P KBa3HCTATHUECKOM XapaKTepe ero
pOCTa, ¥ HE3HAYUTEIbHBIC OIHOKH MPH MMOJYyYCHUH YHCICHHBIX 3HAUYCHHI TapaMeTPOB OTPHIBHOTO
y3bIpS.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku 6blnoJHe sl 3HaHus: BIOOp NPaBUIIbHON METOUKH, 110 KOTOPO
MIPOU3BOJIUTCS PaCUET OTPBHIBHBIX APAMETPOB MYy3bIPs MPHU KBA3HCTATHUECKOM XapaKTepe ero
pocrTa.




Oyenka: 2
Onucanue xapakxmepucmuxu ebinoaHeHus 3Hanus: BeI0Op HENPaBMIIBHON METOIMKH, 110 KOTOPOH
MIPOU3BOJIUTCS PACUYET OTPHIBHBIX MAPAMETPOB My3bIPs MPU KBA3UCTATHUECKOM XapaKTepe ero
pocta , ¥ rpyOble OITMOKH MPHU MOJyYSHUH YHMCIICHHBIX 3HAYCHUH MTapaMeTPOB OTPHIBHOTO Ty3BIPSI.

KM-3. 3ammTa pacuernoro 3aganus Ne 5, 6: [lapameTpbl cTeKalOmUX JAMUHAPHBIX U
TypOyJIeHTHBIX IUIeHOK; CKOPOCTH BCILILITUSA MY3bIpel BO (ioTaTope.

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTPOIbHOTr0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeeHUsi KOHTPOJBLHOro Mepompusitusi: [IpoBoauTcs B BUAEC NUCHMEHHON
paboTHI B y4eOHOM ayuTOpUH

Kpartkoe cogep:xxanue 3ajaHus:
I1o n3BECTHBIM 3aBUCUMOCTSM OIPEAECIAIOTCS IapaMETPhl CTEKAOIIUX JIAMUHAPHBIX U
TypOYJIEHTHBIX TUICHOK; OMPEeIieTCSI CKOPOCTh BCIUIBITHA My3bIpel BO (hroraTope;.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: — 00JIaCTU palOHAIBHOIO 1.IIpenensr mpumenumocTH popmynsr CTokca s
NPUMEHEHHS " CHCTEMBI My3bIPEi.

YpaBHECHUH, peraemMbIx JUIs
Pa3IUUHBIX Mojened IBYX(ha3zHBIX
CHCTEM;

YMerTs: -y4aCTBOBAThb B 1.0mpenenuTs yCTAHOBUBILYIOCS] CKOPOCTb BCILIBITHS
IIPOBECHUHU TETUTO(PU3MIECKUX ny3slppka quamerpoM 10 MKM B BOJE.
OKCIEPUMEHTOB 110  U3Y4YCHHIO
IIPOLIECCOB TUAPOAMHAMUKH
MHOT0()a3HbIX TOTOKOB.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: Be100p NpaBUIbHBIX TEOPETUUECKUX
3aBUCHUMOCTEH JIJISi CKOPOCTH BCILTBITHS (YCTAHOBUBIICHCS M HEYCTAHOBHUBIICHCS ) TBEP/IBIX YACTHIL
u my3bipeil. [TonmydeHnne BepHBIX 3HAUEHUN CKOPOCTH BCILIBITUS KaK JJIS1 IUCKPETHBIX YaCTHIl, TaK U
JUISL TIy3BIpEH.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: Be100p NpaBUIbHBIX TEOPETUUECKUX
3aBHCHMOCTEH ISl CKOPOCTH BCIUIBITHS (YCTAHOBHBIIICHCS M HEYCTAHOBHBIIICHCS) TBEPBIX YACTHI]
1 my3bIpeit. [TonydeHne BepHOTO YHCIEHHOTO 3HAUYEHUSI CKOPOCTH BCILTBITUS JJIsI TUCKPETHBIX
YaCTHII WJIH JIJIS ITy3bIpeH.

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

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: BeI00p HEMPaBUIbHBIX TEOPETHUECKUX
3aBHCHMOCTEH ISl CKOPOCTH BCIUIBITHS (YCTAHOBHBIIICHCS M HEYCTAHOBHBIIICHCS) TBEPBIX YACTHI]
10




u nmy3bipeid. [lonyyeHnue HeBepHbIX 3HAYEHHUI CKOPOCTH BCILIBITHS KaK JUIS JUCKPETHBIX YACTHII,
TaK U JJIsl y3bIpEN.

KM-4. 3amuTa pacyeTHoro 3ajanusi Ne 7, 8: I3MeHeHHe mapaMeTpPoOB B JKHIKOCTH B
OKPECTHOCTH KOJUIANICMPYIOLIEro my3pipsi; Pacuer AByXTpyOHOIro KOTJIa ¢ €CTECTBEHHOM
HUPKYJIA L.

®opmbl peanuzanuu: [lucemMennas padora

Tun kouTposbHoro meponpusitusi: KonrponbsHas padora

Bec koHTpobHOrO0 MeponpusTusi B BPC: 35

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: IIpoBonurcs B NMMCBMEHHOM BHUAE B
yueOHOI ayiuTopun

Kparkoe conepxanue 3a1aHus:
Pacuer napameTpoB B JKMIKOCTH B OKPECTHOCTH KOJUIAIICUPYIOLIETO Iy3bIpsi; Pacyer
JBYXTPYOHOI'O KOTJIa C €CTECTBEHHON LIUPKYJISALUEH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: — MPUHIUI JACHCTBUA U 1.I1pu kakux yCcIOBUSAX B JBMIKYIIEUCS KUJIKOCTU
YCTPOMCTBO OCHOBHBIX MPUOOPOB U BO3ZHUKAIOT KaBUTAI[MOHHBIE MY3bIpU?

YCTAaHOBOK, TPUMEHSIEMBIX IS

ornpeeneHus napaMeTpoB

MHOTO(a3HBIX TIOTOKOB;

YMmers: — CaMOCTOSITEJIBHO 1.OnpenenuTs MakKCUMaJIbHBIA POCT JABJICHUS B
BHIOMpATh  AJCKBATHYIO  3ajiaue OKPECTHOCTH KOJIJIAIICUPYIOIIETO My3bIphKa MpH
METOJIUKY  pacyeTa  TUIIOBBIX M3MEHEHUU ero paauyca B 10 pa3 npu 1aBieHuu B
IIPOLIECCOB TEII0 U MacCOOOMEHa ¢ my3bipbKe Ha (.1 aTM. MeHbIIIe, YeM B OKpYyKaromen
ydacTueM MHOTO(a3HbIX MOTOKOB, cpene.

OMpEeNeNsTh THAPOJIUHAMHYECKUE

PEKUMBI TE€YEHHS] MHOTO(a3HbIX

MOTOKOB B AIeMEeHTax

TEMI000MEHHBIX YCTPOUCTB;

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Be100p MpaBUIbHBIX 3aBUCUMOCTEH IS pacueTa
MapaMeTPOB B KUIAKOCTH B OKPECTHOCTH KOJUTATICHPYIOIIETO My3BIPsS M pacdera JABYXTPYOHOTO
KOTJIa C €CTeCTBEHHOM mupKynsauuen. [lomyueHue npaBuIbHbIX YUCICHHBIX PE3YIbTaTOB.

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnOJHe s, 3Hanus: BIOOp MpaBUIIbHBIX 3aBUCUMOCTEH JIJIsl pacyera
apaMeTPOB B KHUJKOCTH B OKPECTHOCTH KOJIIATICUPYIOIIETO MY3bIPs U pacueTa IByXTPYyOHOTO
KOTJIa C €CTECTBEHHOM IMPKYJIsiueit. [Togyuenne mpaBUIbHBIX YHCIIEHHBIX PE3YIbTaTOB XOTS ObI
JUTS OJTHOTO U3 CITy4YacB.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku 6blnoJHeHUs. 3Hanus: BIOOp MpaBHUIIbHBIX 3aBUCUMOCTEH JIJIsl pacuera
apaMeTPOB B XKHKOCTH B OKPECTHOCTH KOJIJIATICUPYIOIIETO MY3bIPs U pacueTa IByXTPyOHOTO
KOTJIa C €CTECTBEHHOU IIUPKYISALUACH.
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Oyenka: 2
Onucanue xapakxmepucmuxu evinoaneHus snanus: He mMpaBUIbHBINA BEIOOP MPaBUIIBHBIX
3aBUCHMOCTEH JIJIS pacdyeTa mapaMeTpoB B KUAKOCTH B OKPECTHOCTH KOJUTAIICUPYIOIIETO MY3bIPs U
pacueTa JIBYXTpyOHOTO KOTJIa C €CTECTBEHHOM HUPKYyJsnuei. [ToaydeHre HelpaBUIbHBIX
YHUCIIEHHBIX PE3YyIbTATOB.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 1. OcHoBHOe ypaBHeHue rmapocTaTUYecKoro pasHoBecus.
2. 2.Mpegenbl npumeHUMocTM GOPMYybl 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 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 MaTeMaTHYECKOT'O OMMCAHUS 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 HIEaTbHOMN KUIKOCTH,
NOTEHIMAJ CKOPOCTH, Napanokc Janambepa.

CriennanpHble YCIOBUSI COBMECTHOCTH JIJIs IPOLIECCOB TEMJIO- K MacCOOOMeHa.
3anauya CTOKca 0 IBUYKEHUU CPEpbl B BA3KON KHUJIKOCTH.

Moneny ra3z0kKuIKOCTHBIX CUCTEM.

JIBuxenue chepruueckoi Karu (Iy3blpbKa) B )KMJIKOCTH npu Re<<1.
TepMoauHaMuYecKkre XapaKTepUCTUKH TOBEPXHOCTHU pazfaena ¢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 aHAJIN3a BCIUIBITUS KPYITHBIX Ta30BbIX My3bIpei.

13. VYcnoBus cMauMBaeMOCTH >KHUKOCTBIO 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. Tunuunble GOpPMBI OCECUMMETPUYHBIX TOBEPXHOCTEH pa3ziena, 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(a3Ho rpaHulie, pacyeT OCHOBHBIX [TapaMETPOB 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. TlpubnxkeHHbIE aHATUTUYECKUE METO/IbI PEIICHHs 3a/1a4 THIPOCTATUKHU IS
0CECHUMMETPHUYHBIX TOBEPXHOCTEH.

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

27. OO0mmas XxapakTepuCTHKA BOJHOBBIX JIBIYKEHUI MTOBEPXHOCTH pa3Jieia; 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 YCIOBHUS COBMECTHOCTH TP aHATIN3E
YCTOMUYMBOCTH FOPU30HTAIILHON TOBEPXHOCTH Pa3zeiia AealbHbIX KUIKOCTEH.

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

31. Pemenue 3agaun 00 yCTONYMBOCTH TOPU30HTAILHON IOBEPXHOCTH pa3ziesa neaabHbIX
KUJKOCTEH.

32. KonuyecTBEeHHbIE XapaKTEPUCTUKH MAPOKUIKOCTHBIX IOTOKOB B KaHaJax.

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

34. OnHOoMepHBIE ypaBHEHUS COXPAHEHUS HMITYJIbCa U DHEPTUU IS IBYX (Pa3HBIX IIOTOKOB.
35. HeycroituuBocts Teiinopa.

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

37. HeycroitunBocts ['enpmromnsia.

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 TEUECHUSI.

41. BnusHue TPEeHHs CO CTOPOHBI OTOKA ra3a Ha TeUeHHe JaMUHAPHBIX IJICHOK,
"3axJieObIBaHME" .

42. OmnpeneneHne ceyeHMs Havala KMIIEHUs B TapOreHepUPYIOLIeM KaHalle.

43. T'paBHTaIIMOHHOE JIAMUHAPHOE TCUCHHE YKHUIKOH TIIICHKH.

44, VI3meHeHHe CTPYKTYphl NApOKUIKOCTHOTO 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 Penes s 0CECHMMETPUYHOTO IBHKSHHUS KHUIKOCTH TIPU PACIIUPEHUN
(CcXJIOTIBIBAaHHMM )Ta30BOM MOJIOCTH. MeXaHu3M KaBUTAllUU, CKOPOCTh KABUTAI[HOHHOTO
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 nuddepeHunanbHbIX YpaBHEHUH COXpaHEeHUs 11 KOHTHHYYMa.

Y CTOMYNBOCTD TEUCHMS JITAMUHAPHBIX IPABUTALMOHHBIX 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 rPaBUTALMOHHBIE TJIEHOYHBIC TEYEHUS.

11. ®opmyna Jlannaca (BbIBOL).

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 HE3HAYUTEIbHbIE OIMOKH MPH PEIICHUH 3aJIauu.

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoaHeHus sHanus: HenpaBuiabHble OTBETH HA TEOPETUYECKUE
BOITPOCHEI U HeraBHHBHBIﬁ YHCIICHHBIN OTBET B 3aaayc.
1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy
OrneHka Mo Kypcy MoJIydaeTcsl Kak CpellHee OT OILICHKH 3a ycrmeBaeMocTh B cemectpe (Bec 0.4) u

OIIEHKH Ha 3k3ameHe (Bec 0.6)
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