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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: BuxpeBsie U OTPBIBHBIE TCUCHUS

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: ABHaIMOHHBIE TEXHOIOTUU
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TeOpeTI/I‘leCKOﬁ nu HpHKJ’Ia,Z[HofI A3POruIpoMCXaHuKN

Kypc: 1

KBAJM(PUKAIMA: MarucTp

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

2 (BeceHHMH) - DK3aMeH

AynutopHbIx yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A M. lNaiipynnun, a-p pus.-mar. HayK, JOLEHT

[Iporpamma obcyxieHa Ha 3acefjanni KadelIpbl TEOPETUIECKOW U pUKiIaiHoN asporuapomexanuku 04.06.2020



AHHOTANMA
Juctumuinaa "BuxpeBbie U OTpBIBHBIE TeUCHUS'" HampaBiieHa Ha 00yueHHUE CTYIACHTOB OCHOBHBIM ITOHSTHUSM,
CBSI3aHHBIX C BUXPEBBIM JIBUKEHHEM JKHUIKOCTH U Ta3a, BHIBOJl yPAaBHEHUW IBOJIOLUN PA3IHMUYHBIX BUXPEBBIX
TEUCHUW, NPUMEHEHUE MOJYUYCHHBIX 3HAHUUW K KOHKPETHBIM BHXPEBBHIM U OTPBIBHBIM TEUECHUSIM. MeTombl

HuccJIeJ0BaHus 3a1a4 Kypca B OCHOBHOM aHAJIUTUYCCKUC.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- 06yquHe CTYACHTOB OCHOBHBIM INOHATUAM, CBA3AHHBIX C BUXPEBBIM JIBUIXCHHUEM KHUJIKOCTHU U Trasa,
BBIBOI ypaBHeHI/Iﬁ 9BOJIIOOUHN PA3JINYHBIX BUXPCBBIX Te"ICHI/II‘/’I, IMPUMCHCHHUC TIOJTYYCHHBIX 3HAHUU K
KOHKPCTHBIM BUXPEBBIM U OTPLIBHBIM TCUCHUAM. MeTtonpl ucclieqOBaHUS 3a7a4 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

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIM KaK IIOCJIeNOBaTCIbHOCTDh IITaroB,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHE  I[IAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYAIINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

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

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
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 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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 apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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/IPOBaTL " peularb KpacBbIC 3aJa4u IS INIOCKHUX W HNPOCTPAHCTBCHHBIX 663BI/IXpCBBIX n

BUXPEBBIX TEUCHUN UICATBHON KUJIKOCTH;

- (hopMynHpoBaTh U pelaTh KpaeBble 3a1a4n AJISl TEUCHUHN BSI3KOU )KUIKOCTH;
- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHUECKHE KOMIIOHEHTHI HAyKH: MOHATHS, CYXIACHHS,

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:

- AHAJIMUTUYCCKUMH MCTOAaMU HCCICAOBAHHUA IUIOCKUX U IMPOCTPAHCTBECHHBIX 663BI/IXpeBBIX )41

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 [Inockue Bs3kue TeueHus. TodHbIE 4 3
peleHusl.
Peuupkynsnuonsele TeueHus. Pemenus
Camorckoro u JlaBpentheBa — Illabara.
6 Teopema baTduenmopa 0 TOCTOSHCTBE 4
3aBUXPEHHOCTH Ui CTalMOHApPHBIX
TEYCHUM.
Hecranumonapnass ananorus. Buxpesoe
7 TEYEHUE OKOJIO KpbLIa MAJIOTO yUIMHEHUS 14 10
Ha MaJIblX yIJIax aTaku.
OTpbIBHOE  TEUYEHHE  OKOJO  Kpblia
8 OOJIBIIIOTO YAJTMHEHUS. Teopust 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 MO CKOPOCTEH IO  3aJaHHOMY TIOJIIO  3aBUXpeHHocTu. llonme ckopoctw,
WHIyIIMPOBaHHOE BUXPEBOW HUTHIO. [lone cCKopoCTH, MHIYIMPOBaHHOE BUXPEBOU meeHo. [Inockue
TEYCHHUS.

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

[Iepeuncnenue OCHOBHBIX MOHATHM M COOTHOLIECHUH JUIsI MACANBHOM 3aBUXPEHHOM KUIKOCTH.
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.

Cxon BHXpPEBOW TICNICHBI C TIAJIKOW MOBEPXHOCTH. ABTOMOJIEIBbHBIC TeueHHUs. BakHblE MpUMeEpHI
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 Canosckoro u JlaBpenteeBa — [llabara. Teopema batuenopa
O TIOCTOSIHCTBE 3aBUXPEHHOCTH JUIsl CTallMOHApHBIX TeueHui. O6o0menue Teopemsl batuenopa Ha
HecTallMoHapHBIA ciyyail. Tpu Buga aBTOMOAEIBHOrO TeueHus. PemeHne 3agaun o0 oOTeKaHWUU
IUTACTUHBI C IBUXKYIIENCS IIPOTUB IIOTOKA IOBEPXHOCTHIO.

Cemecrtp: 2 (Becennuit)

7. HecranuonapHas aHanorusi. Buxpesoe TeueHue 0Kos1o Kpbula MaJIoro YUIMHEHHs Ha MaJbIX yIJIax
aTakKH.

HecranuonapHas ananorus. BuxpeBoe TeueHHe OKOJIO Kpblia Majoro yAJIMHEHHMsS Ha MalbIX yIllax
araku. 3amada Kangena. TpeyronpHoe W NpsSIMOYTONbHOE KpbUIbs. UucneHHble MeTonsl. Mopenb
«BUXpb-pa3zpe3». [loreps ciMMETpUU B OTPHIBHBIX TEUEHHUSIX OKOJIO TEJI MAJIOTO YAJUHEHUS.

8. OTpbhIBHOE TeEUCHHWE OKOJIO KpbUla OOJBIIOTO YAJWHEHHSA. Teopusi IUIOCKUX CEUYCHUH.
Heycroituuocts Kpoy.

OTpbIBHOE TEYEHHWE OKOJIO KpblUla OONbIIOrO yIMHEHHs. Teopus IUIOCKMX —CEYEHHIL.
HeycroitunBocts Kpoy. IlpocTpancTBennas HeycroiuuBocth. Pemenne 3agaun o auddysuu aByx
Buxpei u o quddys3un BUXpeBoro aunosis. PackpbiTue MexaHH3Ma AUCCUITIAIMN [UPKYIISALNN.



9. 3akpy4eHHBIE OCECUMMETPUYHBIE TEUCHHUS.

3akpydeHHbIe ocecuMMeTpuuHble TeueHUs.Konnmueckue teuenusi. Hessizkoe TeueHwe B sape
KOHMYECKOM BUXPEBOW IIejeHbl. Bs3koe TeueHHE B sIpe KOHUYECKOM BHUXPEBOM IIEJICHBI.
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, M3ydaromui AUCHUILIMHY "BHUXpeBble U OTPBIBHBIC TEYCHUS', OJDKEH C OTHON CTOPOHBI,
OBJaJeTh OOLIMM MOHATUHHBIM ammapaToM, a C APYroil CTOPOHBI, JODKEH HAyYUThCS NPUMEHSTH
TEOPETUYCCKUE 3HAHUS Ha MPAKTUKE.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJITOTOBKY K 3a4eTy U 3K3aMeHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxHo noOuThca MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEIyeT oOpamaTbcs 3a KOHCYJIBTALMSMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: ABHAITMOHHBIEC TEXHOJIOTHN
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TeOpEeTUIECKON U MPUKIAJHON adpOTrHIPOMEXaHUKH

Kypc: 1

KBaJIMpUKALUS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

Pa3zpadorunk: AM. Taiipynnun, 1-p pu3.-Mat. HayK, TOLEHT



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  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOI
JEATENIBHOCTH W Ha B3aUMOOTHOILIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-1.1 Ananuzupyer npoOJIEeMHYIO 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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3YyJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
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 CrnocobeH mNpuMeHSTh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
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/IPOBaTL " peularb KpacBbIC 3aJa4u IS INIOCKHUX W HNPOCTPAHCTBCHHBIX 663BI/IXpCBBIX n

BUXPEBBIX TEUCHUU UICATBHON KUJIKOCTH;

- (hopMynHpoBaTh U pelaTh KpaeBble 3a1a4n AJISl TEUCHUH BSI3KOU )KUIKOCTH;
- 3()(eKTUBHO MCHONB30BaTh HA MPAKTUKE TEOPETHYECKHE KOMIIOHEHTB HAyKH: IOHATHS, CYXIACHHS,

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:




- AHAIMTHUYECKHMMU METOJaMH HCCIEOBAHUS IUIOCKUX M MPOCTPAHCTBEHHBIX OE3BHXPEBBIX H
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. MOI[GJ'IB «BHUXPb-pPa3pe3». HOTepH CUMMCTPHUU B OTPBIBHBIX TCUCHUAX OKOJIO TCJII MaJloro
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

. OnpezxeneHI/Ie I10JIA CKOpOCTeﬁ 10 3aJaHHOMY IOJIIO 3aBUXPCHHOCTH.

. ITone CKOpPOCTH, MHAYIUPOBAHHOC BHXpeBOfI HUTBIO.

. ITone CKOpPOCTH, MHAYIUPOBAHHOC BHXpeBOfI IICJICHOM.

. ypaBHeHI/Ie 9BOJJIOINHA BHXpeBOfI TICJICHBI.

. Bo3HukHOBeHUE N OBOJIIOLIUA 3aBUXPCHHOCTU. HpI/ICOGI[I/IHeHHBIG n CBO60,I[HBIC BUXPHU.

1
2
3
4
5
6. Cxof BUXPEBOIl MEJIEHBI C OCTPON KPOMKHU. XapaKTEPUCTHKH TCUEHHS.
7. Cxof BUXPEBOIl MEJICHBI C TNAaJKOH MOBEPXHOCTH. XapaKTEPUCTUKH TCUCHHS.
8. ABTOMOJENBHBIE TeUeHHs. BakHbIE MpUMEpBI aBTOMOJIEIBHBIX TEUEHHI.

9. O mpenenpHOI (hopMe aBTOMOAETBHOTO IBUKCHHUS.

1

0. Iimockue BsA3Kue TeueHUs. TouHbIS peIICHUA. ABTOMOI[GJ'H:HBIG peuicHud.

buner 1

HeycroitunBocts Kpoy. [IpocTpancTBeHHas HEYCTOMYNBOCTS.

burer 2

Pemenue 3anaun o auddysuu aByx Buxpeit u o nuddy3un BUXpeBoro qunois. Packpeitue Mmexanusma
JUCCUIIALUY LUPKYJIALUH.

Buner 3

3aKkpy4eHHbIE OCECUMMETPUUHBIC TeueHHs. Pa3HooOpa3ye BUIOB TeUCHN

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems npoBeaeHus 3auera o0ydaromuecss MOryT IOJIb30BaTHCs MPOTPaMMON TUCIMILIMHBL, a TAKKe
CIIPABOYHOM JIUTEPATYPOU, BBIYUCIUTEIIBHOU TEXHUKOM, KOHCIIEKTAMH JICKLIUH.

3a4eT MOXKET MPOBOAUTHCS MO HWTOraM TEKYyIEH YCIIeBaeMOCTHM M CHauu 3aJaHHid, WIH IyTeM
OpraHM3alUK CIIEIHMAIBHOTO ONpPOCa, NMPOBOAMMOIO B YCTHOH (opme. DK3aMEH HPOBOIUTCSA ITyTEM
OpraHu3aluy CIIEHUAILHOTO ONIPOCa, TPOBOAUMOTO B YCTHOU (opMe.



