IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

I'mppogvHamuka

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MarteMaTHueCKoe MO/ie/IMPOBaHKe U BBIUUCIUTeTbHAs MaTeMaTHKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuza b1.B.05 'napogrHaMyKa OTHOCKTCS K YacTd, pOPMUPYeMOi yuyaCTHUKaMHU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-4: CnocobeH TIK-4.1: 3naem IIK-4.1: CobecedosaHue
npumeHsimb Memoosb! | hyndamenmanbHbie u 3Hamb meopemuueckue 0OCHOBbI DK3aMeH:
MameMamuieckoeo U | meopemuueckue 0CHOBbI, (hyHOAMEHMAbHBIX Memodog KOHMDObHbLE
KOMNbIOMEepHO20 p
Heobxooumble 04151 uccnedo8aHusi HayuHbix npobaem
uccnedosaHus npu 3 60npochbl
uccne008aHust Hay4Hbix
aManuse 3a0ay Ha Y 3adauu
ocHoee npo6nem TIK-4.2:
" IIK-4.2: Ymeem
3HaHuu Ymemb camocmosmensHo
¢yHOameHmanbHbIX camocmosmenbHO NPUMEHAMb
NpuMeHsimb NOMy4eHHble 3HAHUS
MamemMamu4eckKux U | nosfyueHHble 3HaHus 015
0415 aHanusa obvexma
KOMNbIOMEPHbIX HAYK | ananausza ob6vekma
uccnedosaHust, onpeoesneHust
uccnedosaHus, onpedensimb .
yeseli u 3a0au uccae008aHust, a
yeau u 3adauu uccie0o8aHusl,
makice 8b160pa KOPPeKMHo20
a makoice 8blbUpamb .
. Memoda uccnedo8aHust HaQyuHol
KOppeKmMHblil Memoo
. npobsnembi.
uCcne008aHusi HaAyuHoll
npobnembi
T1K-4.3: Mmeem [IK-4.3:
npakmuueckuii onbim HayuHo- Bnademb onbimom npumeHeHust
uccaedosamenbeKoil MemoObl MaMeMamu4eckoz0 u
dessmenbHOCMU, A UMEHHO KOMNbIOMEPHO20 UCCAe008aHUS,
DeuwleHuUst HaQy4HbIX 3a0ay 8 npu pewleHuu 3aoay
T 2UOPOOUHAMUKU 8
nocmaenexHoll yebio u coomgemcmeuu ¢ nocmae/neHHou
8b16PaHHOL MemoduKoll ye/bio U 8bIOPAHHOL MemoouKoll
3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouHas
O011as TPy/J0EMKOCTBD, 3.€. 4
Yacos o yuedGHOMY I/IaHY 144

B TOM 4uc/ie

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):




- 3aHATHSA JIEKI[HOHHOT'0 THIIA 48

- 3aHATHSA CEMHHAPCKOr0 TUMA (MPaKTHYeCKue 3aHATHs / TabopaTopHbIe PafdoThi) 48

- KCP 2

caMocTosTe/IbHasA padoTa 10

ITpomexyTouHas arrecTanusa 36
JK3aMeH

3.2. CojepkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmMeHoBaHe pa3/ie/ioB ¥ TeM AWCIATUINHBI Bcero B TOM UHCJIe
(4acer)
KonTtakTHast pabora (paborta Bo
B3aUMO/eHCTBUY C TIperojaBaresem),
Yackl U3 HUX
3aHATHS CamocrosiTesibHast
CeMHUHapCKOTo paGora
3aHATHSA THIa o6yuatowerocs,
JIEKLMOHHOTO | (TpakTHueckue | Bcero qackl
THUIa 3aHATHsI/mabopa
TOpHbIE
paboThI), Uackl

0 0 0 0 0

o o 0 ¢ o

0 0 0 0 0
Benenue 2 2 2
WpeanbHast >XKUKOCTh. ypaBHeHuUs1 Diinepa.l'uapocraTrka 25 10 12 22 3
ToTeHumanbHOe o6TeKaHue chepbl, IAIHHAPA 16 6 8 14 2
Bo/HbI Ha TOBEPXHOCTH YKUAKOCTU 15 6 8 14 1
I'uapoaviHamMuKa BSI3KOM >KUKOCTH 15 8 6 14 1
YcToiunBoCTh TeueHus )XuaKocTu. TypOyneHTHOe TeueHue 13 6 6 12 1
3ByK 7 4 2 6 1
T'a30Bast AuHaMMKa 13 6 6 12 1
ATTecTarust 36
KCP 2 2
Nroro 144 48 48 98 10

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

1. BBe,ELeHI/Ie. Cnoco0sl orucaHus ABIDKEHUSA XKUAKOCTHU: BﬁﬂepOB " JlaTpaH>XXeB CITOCOORI 3a/laHHusA JBVXKEeHHsA

JKUIKOCTH, Mepexo[ OT OJHOr0o OIMCaHuA K Apyromy, CYGCTHH]_[I/IOH{:IHI:HHH U JIOKaJ/IbHas INpOU3BOJHbIE T10
BpeMEHHU. Cucrema ypaBHEHI/Iﬁ rnapoguHaMHKU H,qeaanoﬁ XKUOKOCTU: YpPABHEHHE HEPA3PBIBHOCTH, YDABHEHHE

Oiinepa, MOJHOTA CUCTEMbI ypaBHEHUM, ypaBHEHHE COCTOSTHUS.
2. 'mapocTaTrKa: OCHOBHBbIE YpaBHEHMS], YC/IOBHS THIPOCTaTHUECKOTO PaBHOBECHsI, YaCcTOTa BAcss.

3. Teopema BepHy/uiv ¥ 3aKOH COXpaHeHHs SHEPTUU: TeopeMa bepHyJ/I/IM M HEKOTOpbIe TIPUMEHEHHSI TEOPEMBI,

TeopeMa bepHy’ Kak cre/icTBHe 3aKOHA COXPaHEeHHs1 SHePrUY, 3aKOH COXPaHeHUsI SHepryu B
HeCTallMOHapHOM Ciyyae.

4. 3aKOH COXpaHeHHs] UMITyJIbCa: TeH30p IVIOTHOCTH [I0TOKA MMILYJ/bCa, TeopeMa Diljiepa U ee IpUMeHeHUe.
5. BuxpeBoe JBWKeHVe )XUAKOCTH: LUPKYJ/IALMS CKOPOCTH, TeOpeMa O COXPaHeHUH LIUPKYJISALIMH CKOPOCTH,

TeopeMbI FBJILMFOJIBI_IEI 0 BUXPSX.




6. YpaBHeHuUs1 THIPOJMHAMUKHU /151 IOTEHLIMa/IbHOTO AIBU)KEHHSL: [TI0TeHLal CKOPOCTH, IIJIOCKOe TeyeHHe
¢byHKUus ToKa. [IprMeHeHMe TeOpyUY aHAMUTHUeCKUX (YHKLMM B 3ala4ax rUpoArHAMUKN: KOMITJIEKCHBIN
MOTeHLIMaN, IPUMepHI IByMePHbIX TedeHHi KOH(POPMHbIe TIpeo0pa30oBaHusl.

7. Obrekanue cdepsl OTEeHI[HATLHBIM ITIOTOKOM, Napajokc Janambepa-Oiinepa. CtaljioHapHOe 00TeKaHue
KPYTOBOTO LIWJIMH/IPA: [IUPKYJISLIMOHHOe 00TeKaHue [IWIMH/IPA, TTObeMHasi cuia, (hopMysia XKyKoBCKOTro.

8. I'paBUTaLIMOHHBIE [I0BEPXHOCTHBIE BOJIHBL: OCHOBHBIE ypaBHEHUs], FTADMOHUYECKUe BOJIHBI, JUCTIepCUOHHOe
ypaBHeHue, IPUOIKeHNsT MeJKOU U I1y00KOW BOZBI, SHEPTHs BOJH.

9. [ToBepxHOCTHBIe siBieHUst. PopMyiia Jlaruiaca. KanmuiisipHbele BOJIHBI Ha IOBEPXHOCTH XKUAKOCTH: YUCTO
KalW/UIspHbIe BOJIHBI, TPABUTALMOHHO-KalW/UIIPHbIE BOJIHBL.

10. YpaBHeHUs rHPOAMHAMUKY BSI3KOU KUIKOCTH: KO3QQULIMEHT BI3KOCTH U BsI3KHe HalpsKeHUs, ypaBHeHHe
Hasre-Crokca, Bsiskue cuibl. [Iprumeps! TeueHn BSI3KOH )XUAKOCTU: TeueHe KyaTTa, TeueHue [lyaselins
MeX/ly ABYMs T/IaCTUHKaMH, TeueHue Ilya3eiisns B Kpyroi TpyOe, oOTekaHue cdepbl Me/|/IeHHbIM TedeHreM
BSI3KOM )KuAKOCTH, (hopmyna Ctokca CTalioHapHOe TeueHUe KUAKOCTH MeXXIy BpallatolUMUCS LWIMHPaMH.
11. Mogobue ruapoarHaMuUeckux TeueHuit. Yucno PeitHosnbca. Unceno ®pyza. Yncno Ctpyxans. TeueHue
TIPU MasibiX yncsiax PefiHosbzica. OOTeKaHue Tesia MPOU3BOILHOM (HOPMBI.

12. IlorpaHyyHbI{ C/10M, BSI3KHE BOJIHBL, YpaBHeHUs [IpaHAT/Is1 IOrpaHUYHOTO C/I0S1.

13. YCTONYMBOCTH CTaLMOHAPHOTO JABKEHUS KUAKOCTH. Y CTOWYMBOCTD JIBWKEHUS KUAKOCTH B IPOCTPAHCTBE
MeX[y ABYMsl BpalljaloLMMUCS LIUAMHApamMy. HeycTOMUMBOCTb TaHIeHL|Ma/IbHOTO pa3phIBa.

14. TypbynentHoe TeueHue. [Tepexoz OT TaMUHAPHOTO TeUeHHs K TypOy/IleHTHOMY TeueHHt0. Pa3Buras
TypOy/ieHTHOCTh. Y paBHeHue PeliHomb/ca /i yCpeJHEHHOTO TIOTOKa.

15. 3ByKoBbIe Bo/HbI. MOHOXpOMaTHueckue BOJIHbl. DHEPrUsl 3BYKOBOM BO/IHBL ['eoMeTpuuecKast aKyCTHKa.
PacnipoctpaHeHye 3ByKa B ABWXKYyILeics cpege. OddekT Jomnepa.

16. OcobenHocTH ra3oBoit AuHaMyKu. Yuciao Maxa. XapakTepucTiueckasi 1oBepxXHOCThb. CTaljioHapHbIH MTOTOK
CKUMaeMOU KUJKOCTHU.

17. TloBepXHOCTH pa3pbiBa. Y japHbie BOJHLI. Y japHas aguabara. VicteueHue rasa uepes coruio. Corio JlaBasis.

4. YueOHO-MeToAMYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOIIPOCAM U
3a[laHUsIM JIJIsl TeKYIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO UTOraM OCBOEHMS JUCLIUTIIUHBI
NIpUBeJIeHHBIM B I1. 5.

B paMKax JUCLUIIIMHBI TTPelyCMOTPeHbI CJie/IyIOIIYe BH/Ibl CAaMOCTOSATeIbHOM paboThI (TOPsiIoK X
BBINO/IHEeHUS], (hopMa KOHTPOJIs):

. TIOBTOpeHHe MaTepualia, POHAEeHHOr0 Ha 3aHATHSX JIEKIIMOHHOTO TUTIA (B TeUeHHe BCero
CeMecCTpa, OTPOC Ha 3aHATUSX JIEKLMOHHOT'O ¥ CEMUHAPCKOTO THUTIA),

. CaMOCTOSITe/IbHOE U3yueHHe OT/IeJIbHBIX BOIIPOCOB TIporpaMMel (1 pa3 B ceMecTp, OmMpocC Ha
3aHSTUSIX CEMUHAPCKOTO TUTIA),

. TIOJTOTOBKA K 3aHSATUSIM CEMHUHAPCKOT0 THIA, pellleHue 3a/1ad 10 CITUCKY, Tpe/ICTaBIeHHOMY
Triperio/iaBaTesieM (B TeueHHe BCETO CEMEeCTpa, OTIPOC Ha 3aHSATHSX CEMHUHAPCKOT0 THIA),
. TMO/ITOTOBKA K ITPOMEKYTOYHOMY KOHTDPOJTIO YCIIeBaeMOCTH (9K3aMeH).

5. ®oHJA OLEHOYHBIX CPeJCTB //Ifi TeKYI[ero KOHTPOJIi YCIeBaeMOCTM U TPOMEeXYTOYHOMI
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3a/jaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIeBaeMOCTH € yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:



5.1.1

TumnoBsble

3a/laHusA

(oeHouHoe

cpopmupoBanHocTu KomnereHyuu ITK-4:

CpejCcTBO

CobecefoBanmue)

1. TToo6me, MofieMMpOBaHKe U MPUMEPHI TIPUIOXKEHHUSI TEOPUU Pa3MEPHOCTH.

Aans

2. [IpuMeHeHNe TeopuH pa3MepHOCTH K OMpe/ie/IeHUI0 CTPYKTYPHI pellleHri ypaBHeHUs HaBbe-CToKca.

IMTousTHe 06 ABTOMO/IENTLHBIX PelleHUsIX.

3. TeryIonpoBOAHOCTE B XKUJKOCTH.

4. ABTOMO/e/IbHbIe pellleHrs] YpaBHeHU TelJIoNPOBOAHOCTH.

5. BonHbl BO Bpalliaroieiics )KUAKOCTHU.

6. Y CTOMYMBOCTH Mapasie/bHbIX TeYeHNH.

7. YpaBHEHHsI MarHUTHOU TUJPOTUHAMUKH.

8. HeI0TOHOBCKME 1 HEHbIOTOHOBCKUE XKUAKOCTH.

Kputepun onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

Onenka

Kpurepuu orjeHuBaHus

3a4UTeHOo

OTBeT NoJHbIi U HpaBHHBHLIﬁ Ha OCHOBAHUH H3yq6HHOﬁ TE€OpUH; TEOPETH‘{ECKI/Iﬁ MaTepual u

pelieHre rnoCTaB/IEHHBIX 3a/id4 U3/I0>KeHBI B HEO6XOAPIMOI>1 JIOTUYeCKOM 1ocie0BaTe/IbHOCTH,

FpaMOTHbIﬁ Hay‘{HbIﬁ A3BIK; OTBET CaMOCTOSITe/TbHBIHN. MOFyT OBITE AOITyleHbI Be-TPrU

HecylIiecTBeHHbIe OIIMOKM, UCTIpaB/IeHHbIe 10 TPeOOBaHMIO Mpero/aBaTeris

He
3a4TeHO

OtBeTt 06Hapy>KI/IBEIET HEeIMOHMaHWe CTyJ€HTOM OCHOBHOI'O COZep>KaHUA yLIE6H0FO MaTepHad/ia UWin

JIOMYIIeHbI CyIleCTBeHHbIe OMOKH, KOTOPbIe He MOTYT ObITh UCIIPABJIEHbI ITPU HABOZSIIUX
BOMNpOCax MpemnogjasBaTesist

5.2. OnxcaHue MKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH TPOMeXyTOUYHOMH

aTTecTanuu

IIIkana oueHBaHusA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeHn

b

chopmu HEy/I0B/IETBOD | Y/AOB/IETBO 04YeHb

TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO

POBaHH HUTe/IbHO pHTe/ILHO XOpo1I0

0CTH

KoMIeT

eHIHI

(uHANK

aropa

AOCTHIK He 3a4TeHO 3a4TeHO

eHus

KOMIIeT

eHLUH)

3HaHus OtcyTcTBHE YpoBeHb MuHumaineH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUI 3HaHUM HIDKe 0 3HaHU B 3HaHU B 3HaHUM B 3HaHUH B
TEOpPeTUUECKOT0 MUHUMAJIEHBIX [OTyCTUMBI | 0OBeMe, obneme, obneme, obneme,
MarepHaa. TpeboBaHHMH. i ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IIpEeBbILLIAIOLLE
HeB03M0OKHOCTB Nmenu mecto 3HAHUM. o1eM o11eM yIo1emM M NporpamMMmy
OLIEHUTb TIOJTHOTY | TpyOble ommbku | [omyireHo rnporpaMMe | mporpamMme | IporpaMme | IOATOTOBKH.
3HaHUI MHOTO TIOJTOTOBKM | MOATOTOBKM | MOArOTOBK
BCJIe/ICTBUE HerpyObIx . JomymieHo | . JomymeHo | u. Omubok
OTKasza omboK HECKOJIbKO HECKOJIbKO HeT.
obyuyarolerocs ot Herpy6bIx HeCylecTBe

OL|€HKH




HHBIX
oTBeTa ormboK
oumbok
IIpogemoHc
TPUPOBaHbI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpozemMoHCTp
OCHOBHBIe OCHOBHBI®
OTcyTcTBHE OCHOBHBI® PerieHbl HpOBaHbI BCe
Ipu pemerun YMEHWUSL. yMeHwUsl.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE YMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OIIEHUTDh HaJTMUHe 3a/launl. OTZeNbHBIM | OCHOBHEIE
YmeHus N OBaHbI HerpybbIMU | Herpy6bIMU
yMeHU BebImosiHeHBI | U 3ajiaun.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BbinoiHeHbl
ymeHnust. imeru | BeinonHeHs! | BeinosnHeHs!
OTKasza B [IOJIHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3a/IaHUSI
obyuatoierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
OIIMOKM 3a[]aHUs], HO | B ITOJTHOM
oTBeTa HEKOTOpbIe U, obneMe Ge3
He B ob6BemMe, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HeIoueTaMu | bI BCe
obbeme c
3a[]aHuUs B
HefloueTaMu
TIOTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX Ipu pemeHun o TPUPOBAHBI TPUPOBaHbI
bIii Habop TPUPOBAHBI TIpomemMoHCTp
HaBBIKOB. CTaHZIAPTHBIX 0a3oBbIe HaBBIKA
HaBBIKOB 6a3oBbie HPOBaH
HeB03M0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
inici HaBBIKU TIPA TBOPUECKUI
OLIeHUTb Ha/IMuMe | MpOJeMOHCTPUD pelLleHnn pelLleHrun
HapbIku peleHus pelieHun MOIXO0/T K
HaBBIKOB oBaHbI 6a30BbIe CTaH/APTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. ViMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK 1 X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
He/loueTaMu
IMIkana OLI€CHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/JrOTOBKH
TPEBOCX0/{HO Bce kommeTeHIMM (YaCTH KOMIIETEHIIMH), Ha (OPMHUpPOBaHWE KOTOPLIX HarlpaBjeHa
IUCLWIUIMHA, CHOPMUPOBaHBI Ha YPOBHE He HIDKe «IPEeBOCXO/HO», TPOJEeMOHCTPUPOBAHBI
3HaHWs, YMEHHUs, BJJIeHHUs 10 COOTBETCTBYHOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/IMYHO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPHIX HarpaBieHa
[IUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO O04YeHb XOPOILIo Bce xommeTeHIMM (YacTM KOMIIETeHLMH), Ha (OpPMUpOBaHME KOTODbIX HarlpaB/eHa
UCLUTUTAHA, CPOPMHUPOBAHBI Ha YPOBHE He HIDKE «0UeHb XOPOIIO»
X0po1LIo Bce xkommeTeHIMM (YacTH KOMITETEeHIMH), Ha (OpMUpOBaHWe KOTODLIX HarpaBjeHa
JIUCLIMIUIMHA, C(OPMHUPOBaHbI HA YDOBHE HE HIDKE «XOPOLIO».
YAOB/IETBOPUTEIb | Bce KommeTeHIUM (J4acTW KOMITETeHI[W), Ha (GOpPMUpOBaHWE KOTOPBIX HarpaB/ieHa
HO [MUCLIMIUIAHA, C)OPMHPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTS ObI
0[1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTETEHO»
HeyaoBieTBopuTe | XO0Ts ObI OfiHA KOMITETeHIMst CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIbHO
He 3a4YTeHO
TJI0X0 Xots 661 0[jHa KOMITEeTeHLUsI ChOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTu KomneTreHiuu [1K-4

1. CriocoObl OMMCaHVs JBIXKEHUS )KUKOCTH: CIIOCOOBI 3aZlaHusl JBYDKEHHS )KUKOCTH 1o Diiyiepy U 1o Jlarpamxy,
riepexo/i OT OJJHOTO OTTMCAHUS K IPYTOMY, CyOCTaHI[MOHA/IbHAS U JIOKa/IbHAsT TPOM3BOZHBIE 110 BPEMEHHU.

2. Cucrema ypaBHeHHUH I'MJpOJMHaMUKU H/lealbHOM J)KHUAKOCTH: ypaBHeHHe Hepa3phIBHOCTH, ypaBHeHHe Jiiiepa,

ypaBHeHHe COCTOssHUS. ['paHUUHBIe YCI0BUSL.

I'mppocTaThKa: OCHOBHBIE YPaBHEHUS], yCIOBUS THAPOCTaTUUECKOrO PABHOBECHS,

Teopema bepuynnu

3aKOH COXpaHeHUs SHepruy B HeCTaljMOHAPHOM CJlyvae.

TeH30p MJIOTHOCTH [TOTOKA UMITYJIbCA. 3aKOH COXPaHeHUs! UMITyJIbCa,

BuxpeBoe ABWKeHHe JKUIKOCTU: LIUPKYJ/ISLMS CKOPOCTH, TeOpeMa O COXPaHeHWH LUPKYJISLMU  CKOPOCTH.

YpaBHeHUs I'MIpOAVHAMUKHY [|J1s IOTEHLMaIbHOT0 JBYDKEeHUS: TOTeHLal CKOPOCTH, uHTerpan Kommu-Jlarpanxka,

TUIOCKOe TeueHue, QYHKLVS TOKa.

9. OG6TekaHue cepsl IOTEeHLATBHBIM IIOTOKOM.

10. TTapapokc Tanambepa - Jiinepa.

11. LmpkynsinyoHHOe obTekaHue LuHApa. ©opmysia XKyKoBCKoro.

12. Buxpu B njeaabHOM KUAKOCTU. IIprcoeiHeHHBIN BUXPh U NTOJbeMHAsl CUIA.

13. IToBepxHoCTHBIe siB/ieHuUs. IloBepxHOCTHOE AaBieHre. @opmyia Jlamnaca.

14. BoJiHBI Ha TTOBEPXHOCTH KUAKOCTU: TPaBUTALIMOHHBIE BOJIHBI, KallW/UISPHbIE BOJIHBI, TPABUTAL{UOHHO-
KaIu/JIsIpHble BOJIHBIL.

15. YpaBHeHus TH/IpOAMHAMHKY BSI3KOM XKUAKOCTH: KO3(QQULIeHTHI BA3KOCTH U BSI3KHeE HalpPsDKeHHs, ypaBHeHHe
HaBbe-CToKCa, BI3KHe CUIbI

16. Teuennie Kystra, TeueHue Ilya3eiinss Mexxay ABYMs IIaCTHHKaMH, 00TekaHue cdepbl Me/I/IeHHBIM TeueHHeM
BSI3KOM )KUJKOCTU

17. ®opmyna Crokca.

18. CrarjuoHapHOe TeueHHe XUAKOCTH MeXXly BpalljatoIMMUCS LIWIMHPaMHU.

19. TTogobue ruspoauHaMuueckux TeueHnit. Yucso PeliHonbzca. Yneno ®pyaa. Yncno Crpyxans.

20. TeueHue Tpu MaJIbIX yKciaX PeitHombaca. O6TeKaHue Tela MPOHU3BOILHONU (HOPMEI.

21.TlorpaHUYHbBINA C/I0M: BsI3KKMe BOJIHBI, ypaBHeHUs [IpaHAT/IsI MOrpaHAYHOTO CJIOS.

N AW

22.Y CcTOMYMBOCTb CTAL{MOHAPHOI'O /IBK)KEHUSI )KUIKOCTH. Y CTOMUMBOCTG [IBM)KEHUSI KMJKOCTH B
TIPOCTPaHCTBE MeXXAY ABYMs BpaLarOIIMHUCS [UINHAPaMH

23.HeycToMUMBOCTb TaHTeHIMA/TLHOTO pa3phIBa.

24.TypbynenTtHoe TeueHue. ITepexo/] OT TAMUHAPHOTO TeUEHHUS K TypOy/IeHTHOMY TeueHur0. Pa3BuTast
TypOy/eHTHOCTb. YpaBHeHue PelfHo/b/ca /715 yCpeiHEHHOT O ITOTOKa.

25.3ByKOBbIe BOJIHbl. MOHOXpOMAaTHuecKue BOJIHbI. DHePrusi 3ByKOBOM BOJIHBI

26.I'eomeTprueckast akyCTHKa

27.PacrnipocTpaHeHue 3ByKa B ABWXKYyILelics cpese. Sddekt loriepa.

28.0cobeHHOCTH ra30Boi qHAMUKK. Yucao Maxa. XapakTepucTHuecKasi ToBepXHOCTb.

29.CTaloHapHbIN MOTOK C)KUMaeMOM XKUAKOCTH.

30.TToBepXHOCTH pa3pbiBa. YapHble BOJIHBL. Y japHast aguabara.

31.WcTeuenue rasa uepe3s corvio. Corio JlaBasns.

Kputepuu oneHuBanus (o1eHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)

OneHka Kputepuu orjeHuBaHUs

TIPeBOCXOJHO YpoBeHb 3HaHUM B 00beMe, TIPeBbILLIAIOIIEM ITPOTPaMMYy I10/JTOTOBKU




OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUH B 00BEMe, COOTBETCTBYIOI|EM TIPOrpaMMe TO/[TOTOBKH, 6e3
OTJINYHO
OIIMO0K

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
OUYeHb XOPOLLO
[Homny1iieHo HEeCKOMBKO HeCyleCTBeHHbBIX OIMO0K

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
XOPpOIIIO0
P ITonyIiieHo HeCKOIbKO HerpyObIX OIIHO0K

V/IOB/IETBOPUTE/TEHO MuHUMaBHO IOMYCTAMBIN YPOBeHb 3HaHUM. [IomyIiiieHo MHOTO HerpyObIx OO0k

Hey/IOB/IETBOPUTE/IBHO Y POBEHb 3HaHWH HI)Ke MUHHUMAJIbHBIX TpeboBaHui. ViMen MecTo rpy06bie OIMOKH

OTCy'TCTBI/Ie 3HAHUU TeOpeTHUYeCKOoro MmaTtepuasia. HeB03M0OXHOCTh OLIeHUTb

T/I0XO0 .
TOJTHOTY 3HAHWH BCJIE/ICTBHE OTKAa3a 00y4JaroIierocs OT OTBeTa

5.3.2 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kKoMmnerennuu [1K-4



, X 2y 35
3aga4a 1. JlaHo moje CKOPOCTH: V. =——, vV, =——, vV, = ——.
* 1+t 7 1+t 7 1+t

Haitu KOMIIOHEHTBI YCKOPEHHS.

3agaua 2. [[wmHIpHYEeCKHI CTakaH pajaHmyca R ¢ HeCcKHMaeMOoil
OTHOPOJIHON JKHIKOCTBIO IUTOTHOCTH o BpalllaeTcsi B IONE CHIIBI Z.
TSDKECTH € IIOCTOSHHOI YTI0BOI CKOPOCTBI0 () BOKPYT BEPTHKATBHOIT C ] >
OCH. YpOBeHb JKHIKOCTH B cTakaHe 1mpH (=0 paBeH

H(Q=0)=H,. Ilomemasd Ha4alo IHIHHIPHIECKOH CHCTEMBI

KoopaHHaT B HIDKHEH TOYKe OCH BpalieHHsA, OIPeOC/IHTh

R
=
pacrpeieneHHe JaBIeHHS KHIKOCTH p(r,z), ¢dopMy CBOGOTHOM <—f33’F
MOBEPXHOCTH Z(7) M MOIHYI CHIY JaBlIeHHS Ha JHO cocylda F .

AtMmocepHOe 1aBileHHe p,, .

3aga1a 3. Cocy] ¢ KHAKOCTBIO, HAXOJAIIHICS B MOKOE, TOJIy4aeT Ha TOPH30HTATbHOH
MMOBEPXHOCTH YCKOpeHHe ¢ BopaBo. Ilog KakuM yIIoM K TOPH3OHTY Oyaer

pacIiojIaraTeCs IIOBEPXHOCTh JKHJIKOCTH?

3amaua 4. HalitH CKOpOCTh vV, HCTEUEHHA TSKEIOH

HECKHMAEMOH JKHIKOCTH H3 MAaJIoro OTBEPCTHA B CTCHKC
IMHPOKOI'0c coCyaa. Cuurarh, YTO AaBIeHHE HA CBOOOIHON
IIOBEPXHOCTH H B CTPYE KHAKOCTH Ha BBIXOJE H3 COCYJa paBHO

aTMoc(pepHOMY - p,, IUIOMAAb CBOOOTHOH MOBEPXHOCTH S,

wiomanab OTBepcTHA S,. VYPOBeHb JKHIKOCTH B COCY[e

OTHOCHTEJIBHO JTHa - H . pacCToAHHE OT OTBEPCTHA 0 OHA - h. Onpenenm'b pacCcTosHHE

L ., Ha KOTOPOM BBITCKarOmasg XKHIKOCTh JOCTHIHET INIOCKOCTH OCHOBAaHHA COCyIa. HpH

KaKoM /1 = /i 3To paccTosHHe OyAeT MaKCHMaIbHbIM?



3amaga S. HMccrenoBarh CTallHOHAPHOE TE€YEHHE BA3KOH

. Y ViHE= 0
HECKHMAEeMOH KHIKOCTH MEXIY ABYMSA HEIIOABHKHBIMH H

OECKOHEeYHBIMH INIaCTHHAaMH, HaXOIANTHMHCA Ha

pacctosHHH FH Opyr OT Jpyra, IOJIep:KHBaeMoe %11 L st
=
dP
MPOJONBHBIM TPAJIHEHTOM [aBAeHHS — = B = const,
X
CO3JaHHBIM BHEIIHHMH CHIaMH (TeueHHe [lyaseiing). - TR X
Omnpenenuts NpoWIb CKOPOCTH Vv, IUIOTHOCTH BA3KOM
CHJIBI gs ,[[efICTBy}O]I{eﬁ Ha C€JHHHIY IL1omain Ka}KL(Oﬁ INTaCTHHBI CO CTOPOHBI
NPOTEKAIOMmeH JKHAKOCTH, CPEIHIOI CKOPOCTh IIOTOKA LT K03 urmeHT
conpoTuBieHus C', .
Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)
OueHka Kpurepun onjeHMBaHUsA
IIPeBOCXOJHO YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY OITOTOBKU

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOIrOTOBKH, 6e3
OT/INYHO
[6)111510]0):4

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
OueHb XOPOILIO
P JTomyIieHo HeCKOJIbKO HEeCYIeCTBeHHBIX OITMO0K

YpoBeHb 3HaHWI B 00beMe, COOTBETCTBYIOLIIEM IIPOrPaMMe MOATOTOBKH.
XOpOILO
P ITomy1iieHo HeCKOBbKO HerpyObIX OIMO0K

YA0BJIETBOPUTENHHO MuHUMaNBHO IOMYCTAMBIN YPOBeHb 3HaHUM. [lomyliieHo MHOTO HerpyObIix ommboK

Hey/IOB/IETBOPUTE/IBHO Y POBeHb 3HAHWI HIKE MUHHMAJIbHBIX TpeboBaHuii. Vimen MecTo rpy6bie OmIMOKH

OTCyTCTBI/Ie 3HaHUI T€OpeTHUUYeCKOro MmaTtepuasid. HeB03MO0>KHOCTh OLIeHUTb
I1J1I0X0 o
TMOJIHOTY 3HAHWU BC/1€ACTBHE OTKA3a O6y‘—IHI—OH.[€FOCH OT OTBeTa

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs1)

OcHOBHasi uTeparypa:

1. Kounn Hukonaii EBrpadoBuu. TeopeTnueckasi rTupoMexaHuKa : [yueb. aist yu-ToB]. U. 1/ mop peg.
. A. Kubens. - 6-e u3f., ucrp. u gor. - M. : ®usmarrus, 1963. - 583 c. : c uepr. - 1.10., 45 3K3.
2. Kounn Hukonaii EBrpadoBuu. TeopeTrueckasi ruipoMexaHuka : [yueb. asst yH-ToB]. Y. 2 / oz peq,.



N. A. Kubens. - 4-e u3zg., nepepab. u gor. - M. : ®usmarrus, 1963. - 727 c. : c uepr. - 1.39., 33 3k3.

3. OCHOBBI MEXaHUKH CILIOUIHBIX Cpefl. DJIeKTPOHHBIN 3alauHUK "OCHOBBI MeXaHUKH CIIOIIHBIX CPe/;:
rUIpoMexaHuKa U aKycTHKa" : yuebHo-MeToanueckuii Komruiekc / C. H. I'yp6aTos, U. FO. I'psizHoBa, 1.
FO. demun [u ap.] ; HHI'Y um. H. U. JlobaueBckoro. - Hiwkuauit HoBropog : M3g-so HHI'Y, 2012. - 95 c.
- TekcT : 2/1eKTpOHHBIM., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=851181&idb=0.
4. Kounn Hukosait EBrpadoBuu. TeopeTtrueckasi TupoMexaHuKa : [yueb. ayst yH-ToB]. Y. 1/ rmog pep.
. A. Kubens. - 6-e u3f., ucrp. u gor. - M. : ®usmarrus, 1963. - 583 c. : c uepr. - 1.10., 45 3K3.

5. Kounn Hukonait EBrpacdoBuu. TeopeTrueckasi ruipoMexaHuka : [yueb. asst yH-ToB]. Y. 2 / oz pef,.
. A. Kubens. - 4-e uzf., nepepa0. u gor. - M. : ®usmarrus, 1963. - 727 c. : c uepr. - 1.39., 33 3Kk3.

6. OCHOBBI MeXaHUKHU CILIOIIHBIX CpeJl. DJIeKTPOHHbIN 3a/lauHUK "OCHOBBI MEXaHUKH CIIIONIHBIX Cpej:
rUJpoMexaHrKa 1 akycTrka'" : yuebHo-MeTonueckuii Komriekc / C. H. I'ypbaros, Y. FO. I'psisHOBa, U.
FO. HemuH [u ap.] ; HHT'Y um. H. U. JTobaueBckoro. - Hwkanit Horopoyg, : M3a-so HHI'Y, 2012. - 95 c.
- TekcT : 31eKTpoHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=851181&idb=0.

[oronHuTebHast UTeparypa:

1. Jlanpay JleB [laBumoBuu. TeopeTrHueckast pusrka : yueb. mocobue /st CTyZAeHTOB hu3.
crieljuanbHOCTeM yH-TOB : B 10 T. T. 6. 'uapoguHamuka / nof, pea. JI. I1. [TuraeBckoro. - 134, 5-e, cTep. -
M. : ®usmaraut, 2003. - 736 c. - ISBN 5-9221-0053-X. - ISBN 5-9221-0121-8 (t. 6) : 173.00., 2 3K3.

2. Apa3vux ®unurnr. BeejjeHue B Teopuio ruApoiHaMHUuecKoi ycToiunBocTy = Introduction to
hydrodynamic stability / [rep. c anrn. I'. I'. LpmkuHa ; nog. pea. A. T. UnbuueBa]. - M. : ®usMaTiur,
2005. - 288 c. - ISBN 5-9221-0629-5 (pyc.). - ISBN 0-521-80427-2 (anrmn.) : 39.00., 2 3k3.

3. Jlangay JleB [laBugoBuu. Teopetuueckas ¢pusmka : yueb. mocobue Asisi CTyZieHTOB Gu3.
crieruanbHOCTe yH-TOB : B 10 T. T. 6. I'mpapogunamuka / nog pen. JI. I1. [TuraeBckoro. - 134, 5-e, crep. -
M. : ®usmaraut, 2003. - 736 c. - ISBN 5-9221-0053-X. - ISBN 5-9221-0121-8 (1. 6) : 173.00., 2 3K3.

4. NpasuH ®ununn. BeejeHue B Teopyio rMipoArHaMUUeCKoN ycToiumuBocTy = Introduction to
hydrodynamic stability / [riep. ¢ anrn. I'. I'. LpimkuHa ; nog. pea. A. T. UnbuueBa]. - M. : ®usMaTiur,
2005. - 288 c. - ISBN 5-9221-0629-5 (pyc.). - ISBN 0-521-80427-2 (anrmn.) : 39.00., 2 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUH C CO/iePKaHUeM IUCIUITAHBI):

http://eqworld.ipmnet.ru/ru/library/books/KochinKibelRoze_ch1_1963ru.djvu
http://eqworld.ipmnet.ru/ru/library/books/KochinKibelRoze_ch2_1963ru.djvu

7. MaTepua/IbHO-TeXHHYeCKoe ofecreyeHre AUCHUILUIAHBI (MO/YJIs1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] y4eOHbIX 3aHATHM, MpPeAyCMOTPEeHHBIX 00pa3oBaTenbHON
MIPOrpaMMO#, OCHall[eHbl MYJbTUMeAUNHBIM 000pyZoBaHUeM (TIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpezcTBaMU 00y4eHHs, KOMIbIOTePAaMH, CIIe[JMaTn3ipOBaHHBIM 000pYZOBaHWEM: MY/IbTHMeUHHasT
TeXHHKAa (KOMITbIOTep, IPOEKTOP, IKPaH)

[MomerieHusi A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocrtaBfieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneruanbHoctu 01.03.02 - [MpuksiaHas MaTeMaThkKa ¥ UHGOPMaTHKa.



Agstop(b1): HoBrkoB Banepuii BsiueciaBoBuu, JOKTOp (pr3MKO-MaTeMaTUUeCKUX HayK, JAOLIEeHT
deBpanbckux JIro60Bb HrukomaeBHa, KaHAUAAT HU3UKO-MaTeMAaTHUECKUX HayK.

3aBeayroumii kKadeapoii: irymHoB Jleonn, AyleKcaH/ipoBrY, JOKTOP (PU3MKO-MaTeMaTHUeCKHX HaykK.

ITporpamMma ozo6peHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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