degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BuxpeBble 1 OTpBIBHBIC TEUEHHS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa adpoU3KKH U JIETaTeIbHBIX alllapaTroB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: AM. lafigpynnvn, 1-p ¢uz.-mar. HayK, JOUEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl a3po(U3uKy U JieTaredbHbIX anmaparos 04.03.2025



AHHOTANMA
Juctumuivaa "BuxpeBbie U OTPBIBHBIC TEUCHUA' HAIIpaBJIeHa Ha 00yYEeHHE CTYJCHTOB OCHOBHBIM TOHSTHUSM,
CBSI3aHHBIX C BUXPEBBIM ABM)KEHHEM KUIKOCTH M Ta3a, BbIBOJ YPaBHEHHUI 3BONIOIUH PA3TUYHBIX BHXPEBBIX
TEUEHUN, NPUMEHEHUE MOJIYUYCHHBIX 3HAHUU K KOHKPETHBIM BHUXPEBBIM U OTPHIBHBIM TEUCHHSIM. MeETOJbI

HuccJIeJ0BaHus 3a1a4 Kypca B OCHOBHOM aHAJIUTUYCCKUC.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- o6yquHe CTYACHTOB OCHOBHBIM IOHATUAM, CBA3aHHBIX C BUXPEBBIM JABHXXCHUCM XUAKOCTHU H ra3sa,
BBIBOI ypaBHeHI/Iﬁ 9BOJIIOLOUHN PA3JINYHBIX BUXPCBBIX Te‘leHHﬁ, MNPUMCHCHHUC TIOJTYYCHHBIX 3HAHUHM K
KOHKPCTHBIM BHUXPEBBIM U OTPBIBHBIM TCUCHUAM. MeTtonpl ucclieqOBaHus 3adad KypCa B OCHOBHOM

AHAJIMTHYCCKUC.

33]13‘[1/[ JAUCHUIIINHBI

- popMupoBaHUE Y CTYNEHTOB 0a30BBIX 3HAHMI B 00JIACTH BUXPEBOW THAPOTMHAMUKH;

- BBIBOJ] ypaBHeHHfI OBOJIIOLUHA PA3JIMIHBIX BUXPCBBIX Te‘leHHﬁ;

- IPUMCHCHHUC ITOJYUCHHBIX 3HAHUM K KOHKPCTHBIM BUXPCBBIM U OTPBIBHBIM TCUCHUAM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

VK-1.2 OcymecTBisieT MOMCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
NESTENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesITeNbHOCTH  (yHIAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOITYKTOB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




YMETB:

- OCHOBHBIC ITIOHATHA THAPOJNHAMUKU

- YpaBHEHHS TUAPOAMHAMUKH UI€ATbHON U BA3KOW KUIKOCTH;
- 00IIIE€ CBOMCTBA TEYEHUI HIEAILHON KUIKOCTH,
- TEOPHIO TIOCKUX U MPOCTPAHCTBEHHBIX OE3BUXPEBIX TEUCHUHN HICATBHOMN KUIKOCTH;
- BUXPEBBIC IBUXKCHUS UACATBHOM KUIKOCTH;

- HpI/I6J'II/I)KeHHLIe MOAXOAbI K aHAJIU3Y BA3KUX Te‘IeHI/II‘/'I;

- Typ6YJ'ICHTHOG TCUCHUC )KUIKOCTH.

- (I)OpMYJ'II/IPOBaTB " peulaTb KpacBbIC 3aJa4u JI INIOCKHUX W HNPOCTPAHCTBCHHBIX 6e3BI/IXpeBLIX nu

BUXPEBBIX TEUCHUN UICATBHON KUJIKOCTH;

- (hopMynHpoBaTh U pelaTh KpaeBble 3a1a4n AJISl TEUCHUHN BSI3KOU )KUIKOCTH;
- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUUECKNE KOMIIOHEHTHI HAYKU: MOHATHA, CYKICHUS,

YMO3AaKJIKOYCHHA, 3aKOHBI;

- IPCACTAaBUTD MAHOpPAMy YHHUBCPCAJIIbHBIX METOAOB U 3aKOHOB COBPEMCHHOT'O €CTCCTBO3HAHUAA,
- a6CTpaFI/Ip0BaTLCH OT HCCYHICCTBCHHBLIX BIIMSIHUH npu MOACIUPOBAHHUU PCAJBHBIX (1)I/I3I/I‘IGCKI/IX

CUTyaLUil.

BJIAJIETh:

- AHAJIMTUYCCKUMH METOHAaMU HUCCICAOBAHUA IINIOCKUX W IPOCTPAHCTBECHHBIX 6e3BI/IXpeBbIX n

BUXPEBBIX TEUCHUU UJICATBHON KUJKOCTH;
- METOJaMH HCCJICIOBAHUS TCUCHUN BI3KOM JKUJIKOCTH;

- MaTCMAaTU4CCKUM MOACIIUPOBAHNUCM (1)I/I3I/I"ICCKI/IX 3aaad.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OCHO%HHe TOHATHS ¥ COOTHOLICHH A1 6 3
BA3KOH 3aBUXPEHHOM XKUIKOCTH.
) OCHOBHHe: TIOHATHA H COOTHOLICHHA /U1 4 3
UeanbHON 3aBUXPEHHOM JKUAKOCTH.
3 BoznukHoBenune u IBOJIIOLIHS 4 3
3aBUXPEHHOCTHU.
4 [Inockue Hepsskue TeueHus. Cxoxn ] 3
BHUXPEBOM MEJIEHBI C OCTPOH KPOMKH.
5 IInockue Bsi3kue TeueHus. TodHbIE 4 3
peleHusl.
Peuupkynsnuonsele TeueHus. Pemenus
Camosckoro u JlaBpentheBa — Illabara.
6 Teopema baTdenmopa 0 TOCTOSHCTBE 4
3aBUXPEHHOCTH I CTallMOHApHBIX
TEYCHUM.
Hecranumonapnass ananorus. Buxpesoe
7 TEYEHUE OKOJIO KPbLIa MAJIOTO yIJIMHEHUS 14 10
Ha MaJIblX yIJIax aTaku.
OTpbIBHOE  TEUEHHE  OKOJO  KpbLia
8 OOJIBIIOTO yANTMHEHHS. Teopus MIOCKUX 10 10
ceuenuil. HeycroitunBocts Kpoy.
9 3akpyueHHbIE 0CECUMMETPHUYHbBIE 6 10
TEYCHUSI.
Hroro yacos 60 45




[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OCHOBHEBIC TTOHATHS U COOTHOIIICHUS JUUISL BSI3KOM 3aBI/IXp€HHOI\/’I KHUIOKOCTH.

OmpeneneHue mONSA CKOPOCTeH IO 3aJaHHOMY TIIONMIO 3aBUXpeHHocTH. [lome ckopoctw,
MHIyIIMPOBaHHOE BUXPEBOW HUTHIO. [1oJe CKOpOCTH, MHAYIIMPOBAaHHOE BUXPEBOI neneHoi. [linockue
TEYCHHUS.

2. OCHOBHbI€ MOHATHUS U COOTHOIICHHUS JIJISI HICATBFHOM 3aBUXPEHHOM KUIKOCTH.

Ilepeuncnenue OCHOBHBIX MOHATHM M COOTHOLICHHMM I WICAJbHOM 3aBUXPEHHOU JKUIKOCTH.
YpaBHEHHUE 3BONIOLUN BUXPEBOI METEHBI.

3. BO3HMKHOBEHME 1 BOJIIOLNSA 3aBUXPEHHOCTH.
BozHukHOBeHME U 3BOIIOLUS 3aBUXpEHHOCTH. [IprcoennHeHHbIe 1 CBOOOAHBIE BUXPH.
4. IInockue HeBsi3kue TeueHus. CxoJ] BUXPEBOH MEJIEHBI C OCTPON KPOMKHU.

Cxom BUXPEBOW TENIEHBI C TIIAJKOW TMOBEPXHOCTU. ABTOMOJICIBHBIE TEYCHHS. BaKHBIE TTPHUMEPHI
aBTOMOJICIIbHBIX TeueHui. O npeenbHoi GopMe aBTOMOJICIIEHOTO JBMKEHHUSL.

5. Ilnockue BsA3kue TeueHusl. TOUHbIE pELICHHUS.
Onucanue BI3KUX TEUEHUH U UX XapaKTepUCTUK. TouHble pelieHus. ABTOMOZEIbHbIE PEIICHUs.

6. Penmpkymsuuonnsie Tedenus. Pemenus CamoBckoro u JlaBpentheBa — IllaGara. Teopema
Bbatuenopa o NOCTOSHCTBE 3aBUXPEHHOCTH ISl CTAllMOHAPHBIX TEUEHUIA.

Pemmpkynsnuonnsie Teuenus. Pemenns Cagosckoro u JlaBpentseBa — [llabara. Teopema batuenopa
O TIOCTOSIHCTBE 3aBUXPEHHOCTHU ISl CTallMOHApHBIX TedeHHi. O6o0menne Teopemsl batdyenopa Ha
HecTaluoHapHeId cinyyail. Tpu Buma aBromonenbHOro TedeHus. Pemenue 3amaunm o6 oOTeKaHMU
IUTACTUHBI C IBUXKYIIENCS IIPOTUB IIOTOKA IOBEPXHOCTHIO.

Cemecrtp: 2 (Becennuit)

7. HecrauuonapHas ananorus. Buxpesoe TeueHue okoj0 Kpblia Majoro YUIMHEHHUs Ha MaJIbIX yIax
aTakKH.

HecranuonapHas ananorus. BuxpeBoe TeueHHe OKOJIO Kpblia Majoro YAJMHEHUS Ha MaJlblX yIiax
araku. 3amada Kanena. TpeyronpHOe M NpsIMOYrOJIbHOE KpbUIbA. UMcCieHHBIE MeToAbl. Mozenb
«BUXpb-pa3zpe3». [loreps ciMMETpUU B OTPHIBHBIX TEUEHHUSIX OKOJIO TEJI MAJIOTO YAJUHEHUS.

8. OTpbhiBHOE TEYCHHE OKOJIIO Kpblla OONBIIOr0 YUIMHEHHUS. TeopHus IUIOCKHX CEUCHHH.
Heycroituuocts Kpoy.

OTpbIBHOE TEYEHHWE OKOJIO KpblUla OOJbIIOrO yIMHEHus. Teopus IUIOCKMX CEYEHHIl.
HeycroitunBocts Kpoy. IlpocTpancTBennas HeycroitunBocTh. Pemenue 3amaun o nuddys3un aByx
Buxpei u o quddys3un BUXpeBoro aunosis. PackpbiTue MexaHH3Ma AUCCUITIAIMN [UPKYIISALNN.



9. 3akpy4eHHBIE OCECUMMETPUYHBIE TEUCHHUS.

3akpydeHHbIe ocecuMMeTpuuHble TeueHus.Konnyeckue teueHus. HeBsizkoe TeueHnne B sAape
KOHMYECKON BUXPEBOM IleneHbl. Bs3koe TedueHWEe B sAIpe KOHMYECKOW BHUXPEBOM IEJICHBIL.
DKcneprMeHTalIbHBIC JaHHBIE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yueOHas ayTuTopHsl, 10CKa, MeJl.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Benenue B nuHamuky xujakoctd [ Teker] = An Introduction to Fluid Dynamics//I. batuenop , -M,
Mup, 1973

JomnonHurenbpHas auTeparypa

1. Bsa3kue TedeHus ¢ napajgokcaibHbIMU cBoiicTBamu [ Tekcr], Monorpadus/M. A. lonpamruk, B. H.
repH, H. U. SABopckwii , -HoBocnbupck, Hayka, 1989

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

XKypnaier no ruapoanHamuke (MexaHHKa )KUIKOCTH U Ta3a, [IpukiiajHas MaTeMaTiKa 1 MEXaHHKa,
Journal of Fluid Mechanics), noctynnslie uepe3 Internet.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

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

CTyIeHT, n3ydaromui JUCHUILIHHY "BHUXpeBble W OTPHIBHBIC TEYECHUS', TOJDKEH C OJHOIM CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C JPYroil CTOPOHBI, JODKEH HAyYUThCS NPUMEHSThH
TEOPETUYCCKUE 3HAHUS Ha MPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIHFHOTO — M3YYeHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJITOTOBKY K 3a4eTy U 3K3aMeHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENLHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA NMOHMMAHMS HM3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU HW3Y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.M. Tlaiidymnun, n-p ¢us.-Mat. HayK, TOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B ob0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AMCHMIUIMHBI « BUXpeBble U OTPBIBHBIC TEUEHHS» 00YUarONUIHIACS TOTKEH:

3HATb:
- OCHOBHBIC IIOHATHA THAPOJNHAMUKU

- YpaBHEHHS TUAPOAMHAMUKH HI€ATbHON U BA3KOW KUIKOCTH;

- 00IIIE€ CBOMCTBA TEYEHUH HAEAILHON KUIKOCTH,

- TEOPHIO TIOCKUX U MPOCTPAHCTBEHHBIX OE3BUXPEBIX TEUCHUHN HICATBHOMN KUIKOCTH;
- BUXPEBBIC IBUXKCHUS UACATBHOM KUIKOCTH;

- IpUOJIMKEHHBIE TIOAXO/bI K aHAJH3Y BSI3KUX TCUCHUH;

- TypOyJI€HTHOE TE€UEHHE KHUIKOCTH.
yMeTh:

- (I)OpMYJ'II/IPOBaTB " peulaTb KpacBbIC 3aJa4u JI INIOCKHUX W HNPOCTPAHCTBCHHBIX 6e3BI/IXpeBLIX nu

BUXPEBBIX TEUCHUU UICATBHON KUJIKOCTH;

- (hopMynHpoBaTh U pelaTh KpaeBble 3a1a4n AJISl TEUCHUH BSI3KOU )KUIKOCTH;
- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUUECKNE KOMIIOHEHTHI HAYKU: MOHATHA, CYKICHUS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

- IPCACTAaBUTD MAHOpPAaMy YHHUBCPCAJIbHBIX METOAOB U 3aKOHOB COBPEMCHHOT'O €CTCCTBO3HAHUAA,
- a6CTpaFI/Ip0BaTLCH OT HCCYHICCTBCHHBLIX BIIMSIHUH npu MOACIUPOBAHHUU PCAJBHBIX (1)I/I3I/I‘IGCKI/IX

CUTYaLM.
BJIaJeTh:




- AHAIMTHUYECKUMH METOJAAMU HCCJIECOBaHUSl IUIOCKHX W TPOCTPAHCTBEHHBIX OE3BUXPEBBIX U
BUXPEBBIX TEUCHUU UJICATBHON KUJKOCTH;

- METOJaMH MCCJICIOBAHUS TCUCHHI BA3KOH KUJIKOCTH;

- MaTeMaTHYeCKUM MOJEITUPOBaHNEM (DU3MUSCKHUX 3a]1ad.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Permpkynsimuonnsie Teuenus. Pemenns CanoBckoro u JlaBpentbeBa — I1labara.

Teopema Batdenopa o MOCTOSIHCTBE 3aBUXPEHHOCTH IS CTAIMOHAPHBIX TCYCHUH.
O06006menue Teopemsl batuenopa Ha HecTalMOHAPHBIN CITydai.

Tpu Bua aBTOMOZIEITBHOTO BSI3KOTO TEYCHUS.

Pemenne 3a1aun 00 00TEKaHUM TIACTUHBI C JABHKYIICHCS IPOTUB IIOTOKA TOBEPXHOCTHIO.
HecranmonapHas aHamorus.

BuxpeBoe TeueHHe OKOJIO KPbLIa MaJIOro YUTMHEHUS Ha MAJIbIX YIJIaX aTaku.

AN i

3anaua Kajena.
9. TpeyronbpHOE KPBHUIO. XapaKTEPUCTUKH TCUCHHUS.

10. MO,Z[CJ'IB «BUXPb-pa3pe3». HOTCpSI CUMMCTPHU B OTPBIBHBIX TCUCHUAX OKOJIO TCI MaJIOro
YAJIMHCHUSA .

11. Konnueckue Teuenus. Hepsizkoe TeueHne B g/ipe KOHUYECKONH BUXPEBOI TMENIEHBI.
12. Bsa3koe TeueHue B SApe KOHMYECKON BUXPEBOM MeJeHbl. DKCIIEpUMEHTAIbHBIE TaHHBIE.
13. OTpbIBHOE TE€UEHHUE OKOJIO KPbLIa OOJNBIIOro y/UIMHEHMsI. Teopus MIIOCKUX CEUEHHH.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
oOyuaroumuxcst

[TpumepHBIe BOTIPOCHI K 3a4ETy:

Penmpkynsiuonnsie Teuenus. Pemenns CanoBckoro u JlaBpentbeBa — I1labara.
Teopema Batdenopa o MOCTOSIHCTBE 3aBUXPEHHOCTH IS CTAIMOHAPHBIX TCYCHUH.
O060061menue Teopemsl batuenopa Ha HecTalMOHAPHBIN CITydai.

BuxpeBoe TeueHHe OKOJIO KPbLIa MaJIOro YAUTMHEHUS Ha MAJIbIX YIJIaX aTaku.
3anaua Kajena.

TpeyronpHOE KpbII0. XapaKTePUCTUKU TCUCHHS.

NoRE s D=

Mo;[em, «BUXPb-pa3pe3». HOTepH CUMMCTPHHU B OTPBIBHBIX TCUCHHUAX OKOJIO TCJI MAJIOIO YAJIMHCHUA

8. Konnueckue Teuenus. HeBsizkoe TeueHue B siApe KOHUYECKOM BUXPEBOM MEJICHBI.
9. Bsskoe TedeHue B Aape KOHHUECKON BUXPEBO MeNeHbl. DKCIIEpUMEHTAIbHBIE TaHHBIE.
10. OTpbIBHOE TE€UEHHUE OKOJIO KPbLIa OOJNBIIOr0 yUIMHEHMsI. Teopus MIIOCKUX CEUEHHH.

Crucok BOIPOCOB K 3K3aMEHY:
. Omnpenesnenue nos CKOpocTel 110 3alaHHOMY I10J110 3aBUXPEHHOCTH.
. Ilone ckopoCTH, UHAYLIMPOBAHHOE BUXPEBOM HUTHIO.
. Ilone ckopoCTH, UHAYLIMPOBAHHOE BUXPEBOM NIEJIEHOM.
. YpaBHEHME 3BOJIIOLIMU BUXPEBOMU IEJICHBI.

1
2
3
4
5. BO3HHKHOBEHHE U IBOJIIONHS 3aBUXPEHHOCTH. [IprcoenHeHHbIe 1 CBOOOTHBIC BUXPH.
6. Cxox BUXpEBOI MEJIEHBI C OCTPOM KPOMKHU. XapaKTEPUCTUKN TEUEHHUS.

7. Cxop BUXpEBOM MeEJIeHBI C MAJKOH MOBEPXHOCTH. XapaKTEePUCTUKH TEUCHHUS.

8. ABTOMOJENIbHBIE TeUeHUs. BaxkHble IpUMephl aBTOMOJIEIbHBIX TEYCHUH.

9. O mpenenbHOI (hopMe aBTOMOJICITEHOTO JIBHKCHHUS.

1

0. ITnockue Bs3kue TeyeHus. TouHble pelieHusl. ABTOMOAEIbHbBIE PEIICHUS.

buner 1
HeycroituuBocts Kpoy. [IpocTpancTBeHHas HEYCTONYNBOCTb.
buner 2

Penrenue 3agaun o quddy3un 1Byx Buxpei u o nuddy3un BUXpeBOTro Tunos. PackpeiTue MexaHn3Ma
JMCCHUTIAIH UPKYIISIHH.



Buner 3
3akpydeHHbIE OCeCUMMETPUYHbIE TeueHus. Pa3HooOpa3ue BUJOB TeUeHH

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPAaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYECHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEeHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
OneHka yaoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapylIEHUs] JIOTUYECKOH IMOCIeJ0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
OneHka HeyIOBIETBOPUTENIBHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 0ajim - BBICTABISAETCS CTYNEHTY, KOTOPHIH HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeilmue omuOKd B (GOPMYIUPOBKaX
0a30BBIX TMOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems poBezieHus 3a4eTa 00yJaronuecss MOT'yT TI0Ib30BaThCsl MPOTPaMMON JTUCIIUTUIHHEL, 8 TaKKe
CIIPABOYHOU JIUTEPATYPOU, BHIYUCIUTEIBHON TEXHUKOM, KOHCTIEKTAMHU JICKIIUA.

3ayeT MOXET MPOBOAUTHCS IO HMTOraM TeKyIeHd yCIeBaeMOCTH W CJaud 3aJaHud, WIH IyTeM
OpraHu3aIuy CIEIUAIBHOTO OMNpPOCa, MPOBOJAMMOIO B YCTHOW ¢opMme. DK3aMeH MPOBOAUTCS ITyTEM
OpraHu3aIuy CIIEUAILHOTO ONPOCa, IPOBOJAUMOTO B YCTHOU (hopMe.



