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Huxutun 0. I'., noneHT kadeapsl TeOpeTHUIecKo GU3MKH U KOMITBIOTEPHBIX TEXHOJIOTUH
®OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHHBEPCUTETY



1 ]_Ie.]'l]/l H 3aJa494 H3YyYCHUA JTUCHUILIMHBI

1.1 leap ¥ 3agaun AMCHUILIHHBI

Henp mucruminbael: «MeToa 0a3uMCHBIX MMOTEHIMAJIOB B 3ajadaX €CTECTBO3HAHMS» CO-
CTOUT B O6y‘leHI/II/I HpI/IMeHeHI/IIO COBpeMeHHBIX MAaTEMATUYCCKHUX MCETOIO0OB IJIsA pCH_IeHI/IH 3a4a4
ecTecTBO3HAaHUA ((PHU3MKE, MEXaHUKE JKUIAKOCTU M Ta3a, TEOPUU YINPYTOCTH), UX TEXHHUYECKUX
HpHHO)I(eHI/Iﬁ, TaK KaKk MaTeéMaTH4YC€CKHUEC MOJCIIN, B KOTOPBIX pemeHHe HaxoguTcCs pasno;erI/IeM
110 63,31/ICHBIM NOoTCHIHAJIaM, SBJIAIOTCA H_II/IpOKO paCHpOCTpaHeHHBIMI/I. HOHY‘ICHI/IC BBICIIICTO
po¢)eCCHOHAIBHOTO 00pa30BaHUs, MO3BOJISIONIECTO BHITYCKHUKY YCIICIIHO paboTaTh B M30paH-
HOﬁ C(bepe ACATCIIBHOCTH C HpI/IMCHeHI/IeM COBpeMeHHbIX MaTEMATUYCCKUX METOOO0B.

1.2 3aaa4u AUCHUILIHHBL

O3HaKOMJIEHHE CTYIEHTOB C METOO0IOTHYECKUMH OAX0AaMH, HO3BOJISIONIUMH CTPOUTD
aJleKBaTHBIE MaTEeMaTHYECKUE MO B 337adaX eCTeCTBO3HAHUS, MCIIOJIH30BATh MaTeMaTHye-
ckoe onucaHue (M3UYECKUX SBIEHHUI; 03HAKOMJIEHHE C HEKOTOPBIMHU IIMPOKO PACIPOCTPAHEH-
HBIMU MOJIETAMH (BHU3UKH (B OCHOBHOM MEXAaHMKH) M OCHOBHBIMH METOIAMH HCCIIEIOBAHHS STUX
MOJCTICH.

1.3 MecTo quCUMIIMHBI (MOIYJIf1) B CTPYKTYpe
00pa3oBaTeJIbLHOM MPOTrPaAMMBbI

Jucuunnuza «Metoa 6a3ucHBIX NMOTEHIMAJIOB B 337jauaX €CTECTBO3HAHUS» OTHOCHUTCS K
qacTH, (opMupyemMoll ydacTHHUKaMH 0Opa3oBaTelbHbIX OTHOLIeHWH, bnoka 1 "/lucuurimzel
(Moxynu)" yuyeOHOro IUIaHa, U SIBJISIETCS JUCLUILIMHOM 110 BBIOOPY.

JucuuruinHa 6a3upyercsl Ha 3HAHUSX, MOJYYEHHBIX [0 CTaHAAPTY BbICIIEro o0pa3oBa-
HUs, U ABJISIETCSI OCHOBOW JUUISl PELICHMs MCCIIEIOBATEIbCKUX 3aAad. Il yCIIeIHOro OCBOCHUS
JUCLHUIUIMHBL CTYJEHT JIOJDKEH BJIaJeTh 0053aTeIbHBIM MUHUMYMOM COZIEpKAaHUs OCHOBHBIX 00-
pa30BaTENbHBIX IPOrPaMM 10 MaTeMaTHKE U UHPOpPMATHKE AJis OaKaiaBpoB.

1.4 TlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs MO AUCHMILIMHE (MOYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTEJIbLHOM
NPOrpamMMbl

[Ipouiecc u3yueHus: NUCHUIUIMHBI HAMIPaBjieH Ha (OPMHUPOBAHUE CIEAYIOLUIMX KOMIETEH-

.

Kon n HaumeHoBaHue nHIUKATOpa™®

PG3YJ'ILTaTBI OGy‘IGHHS{ 110 JUCHHUILIIHNHE
JOCTHXKCHUS KOMIICTCHITUN

IIK-1 — CniocobeH 1eMOHCTpUpOBaTH 0a30BbIe 3HAHHUSI MATEMAaTHUECKUX M €CTECTBEHHBIX HAyK, OCHOB
MPOTPaMMUPOBaHUS M HHPOPMALIMOHHBIX TEXHOIOTUI

IIK-1.1 — JleMOHCTpUPYET HABBIKHU pellIe-
HU 3a]1a4 MaTeMaTHYECKOTO aHaIu3a, JIH-
HEIHOM anreOpbl ¥ aHAJTUTUIECKOH TeOMeT-
puH, Ucronb3ys GyHIaMEeHTaIbHbIE 3HaHUS,
MOJTy4YeHHBIE B O0JIACTH TaHHBIX MaTeMaTH-
YECKUX AUCIHILINH

3HaeT OCHOBHLIE METO/Ibl KPUTUYECKOI'O aHaJIn3a U OC-
HOBBI CHCTCMHOI'O ITOAX0/Ja KaK o61ueHaquoro METoAa

Vmeer AHAJIIM3UPOBATH 3a4a4y, UCIIOJIb3Yyd OCHOBBI KpU-
THUYCCKOTI'O aHaJIn3a U CUCTCMHOI'O I10OAX04a

‘YMeeT oCyIeCTBIATh TOUCK HEOOXOAMMOH ISl perie-
HUS [TOCTaBJICHHOH 3a/1aui HH)OpMAIUU, KpUTHIESCKU
OIIEHMBasA HaJCKHOCTh PAa3IMYHbIX UCTOYHUKOB HH-
dopmanmu

MK-1.2 — JleMoHCTpUPYET HABBIKU TPO-
rPaMMHUPOBaHHUS ITOATOTOBIEHHBIX aJTr0-
PUTMOB PELLIEHUS BBIYUCIUTENBHBIX 3aa4,
pa3paboTK CTPYKTYPHI U TPOrpaMMHUpPOBa-
HUS PETSIIIMOHHBIX 0a3 JaHHBIX, a TAaKXKe
SKCIIEPTHBIX CUCTEM

3HaeT NPUHIUIBI, KPUTEPHUH, TIPAaBUiIa TOCTPOCHUS
CY>KJICHHUS U OLICHOK

Ymeet popMuUpoBaTH COOCTBEHHEIE CYXKJICHHS U OIICH-
KH, TPAMOTHO U JIOTHYHO apryMEHTHPYS CBOIO TOUKY
3peHUs

Vmeer MMPUMCHSATH TCOPECTUICCKUC 3HAHUSA B PCHICHUN
MPAKTHUYCCKHUX 3aaa4




Kon n nanmeHnoBanue nHANKaTOpa™
JOCTHKEHHS KOMITETEHIINN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHUILIHHE

IIK-1.3 — Bnageer ceTeBBIMU TEXHOIOTUSA-
MH, B TOM YHCJI€, OCHOBAMU TCOPHH
HEUPOHHBIX ceTen

3HaeT OCHOBHBIC MMPUHIUIIBI TOCTPOCHUA BBIYUCIN-
TEIHLHOU TEXHOJIOTHH CETEBOTO THIIA

‘YMeet BBIOpATh MporpaMMHOE 00eCTICUeHHE TS Pellie-
HUS TIOCTaBJICHHOM 3a/1a4M, B TOM YHCJIC — TOMIOJIOTHIO
HEWPOHHOM CETH

Brameer MeTomuKaMu OTIaIKH CETEBBIX IIPOTPaMM

MK-1.4 — CobupaeT v aHATM3UPYET HAYY-
HO- TEXHUYECKYIO HH(POPMAIIUIO C YIETOM
0a30BBIX MMPEJCTABICHUH, OTYYCHHbBIX B
o0nactu GyHIaMEHTAIbHONH MaTeMaTHKH,
MEXaHUKH, ECTECTBEHHBIX HAYK, IIPOrpaM-
MUPOBaHUS ¥ HHPOPMAITUOHHBIX TEXHOJIO-
Ui

3HaeT OCHOBHBIC ()YHKIIMHM MAaTEMAaTUICCKUX TTAKETOB
MIpOTpamMM JJIsl TPOBEICHNS CHMBOJIMIECKHUX BBITHCIIC-
HUH

YMeeT npoBoAnuTh (hOpMaANIbHBIEC JOKa3aTeILCTBA MaTe-
MAaTUYECKUX PE3yJIbTATOB HA OCHOBE aKCHOMATHUYECKHU
3aJAHHBIX CBOMCTB OOBEKTOB W OTICPAITHI

Brageer HaBbikamu obeciiedeHnsT KOPPEKTHOCTH BBI-
TIOJTHEHUS! alreOpanyecKux ornepanuii KOMIbIOTEPHBIMH
CpelICTBaMU

IIK-4 — CriocoOeH mpernoaaBaTh MaTeMaTUKy B HH(GOOPMATHKY B CpeIHEH MIKOIe, CTIenaTbHBIX yueo-
HBIX 3aBEJICHHUSX HA OCHOBE MOJYYCHHOTO (YHIaMEHTAIBHOTO 00pa30BaHusI U HAyYHOTO MUPOBO33pe-

HHUS

IIK-4.1 — [lonumaet 1 0OBSICHIET MECTO
MPENoJaBaeMoro NpeaMera B CTPYKType
yueOHOM AeATENLHOCTH; BO3MOXKHOCTH
npeamera o GpopmupoBanuio Y'Y J; cie-
LUaJbHbIC IPUEMBI BOBJICUCHHS B YIEOHYIO
JEeSITENBHOCTB 110 TPEIMETY 00yUaromuxcs
C pa3HBIMH 00pa30BaTEILHBIMU MTOTPEOHO-
CTSIMU; YCTaHABJIMBATh KOHTAKTHI C 00yda-
IOLIMMUCS Pa3HOT'O BO3pacTa U UX pPOJUTE-
JIIMU (3aKOHHBIMHM TTPEJICTABUTEISIMH), APY-
I'MMU TI€Jarori4ecKUMH U HHBIMHU paboT-
HUKaMH; COBPEMEHHBIE NT€AarornuecKue
TEXHOJIOTHH Peann3alii KOMIIETEHTHOCT-
HOTO TIOJIX0/Ia C YYETOM BO3PACTHBIX U WH-
JOUBHUIYAIbHBIX OCOOCHHOCTEH 00ydaro-
IIUXCSI; METOABI U TEXHOJIOTHUH MOJTUKYJITh-
TypHOTO, TUPPEePEHIIMPOBAHHOTO U Pa3BH-
BAIOLIEr0 O0YUYEHUsI

3HaeT OCHOBHBIC TIOHATHSA, METOABI U PE3YJILTATHI TCO-
puun 0a3HCHBIX IOTCHIIMAJIOB

VYMeeT YHCIEHHO peliaTh TUIIOBBIC 33/1a4H, IPUBOS-
I¥ie K METOTy 0a3MCHBIX MMOTEHIIMATIOB B 3a]]a4aX ecTe-
CTBO3HAHHUSA

BnaﬂeeT HaBbIKaMU ITPUMEHEHUA METO/10B 0a3UCHBIX
IIOTCHIMAJIOB B 3aga4aXx €CTCCTBO3HAHUA

IIK-4.3 — Bnaneer HaBbIKaMu OOyUYEHUSI U
JIMarHOCTHKH 00pa30BaTeIbHBIX Pe3yJibTa-
TOB C Y4€TOM CIEIU(pUKN yI4eOHOM TUCITH-
IUTMHBI ¥ PEATbHBIX YI4EOHBIX BO3MOXKHO-
CTeH Bcex KaTeropuil 00yJaroIuxcs; mpu-
eMaMH OIICHKH 00pa30BaTe/IbHBIX PE3YJib-
TaTOB: (JOPMHUPYEMBIX B IIPEIOIaBAEMOM
MpeIMETe MPEAMETHBIX H METApPeAMETHBIX
KOMIICTCHIIUH, a TAKXKe OCYIICCTBIIATh
(COBMECTHO C TICHXO0JI0TOM) MOHUTOPHHT
JINYHOCTHBIX XapaKTEPUCTUK

3HaeT OCHOBBI MCETOJO0JIOTUH MPEIIOJaBaHUA METOJAA
0a3UCHEIX IIOTCHIIMAJIOB B 3aJa4ax €CTCCTBO3HAHUA

YmMmeer CUCTCMATU3UPOBAHHO M3Ji1araTb OCHOBHBIC ITOHA-
THUA U pE3YyJIbTAThl METOJa 0a3UCHBIX IIOTCHIIMAJIOB B
3agadax €CTCCTBO3HAHUA

Brageer HaBbIKaMU TIpeToaBaHUs OCHOB MeToza Oa-
3UCHBIX ITOTEHIIHAIIOB

2. CTpyKTYypa M coaepkaHue TUCUUILTHHBI
2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OOmiast TpyTOEMKOCTh TUCIMITIMHBI COCTABISIET 2 3a4. €., UX pacrpeesieHrue 1Mo BUIaM

paboT mpe/CcTaBIeHO B TaOIUIIE.




Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dacol)
6

KonTakTHas padora, B TOM 4ncje: 542 | 54,2
AyauTopHbIe 3aHATHS (BCEro): 52 52
3aHsATUS JEKIIMOHHOIO TUIIA 18 18 - - -
JlaGopaTopHble 3aHATHS 34 34 - - -
HNuasi koHTaKTHasi padora: 2,2 2,2
KonTpons camocrositenpaoi padotsl (KCP 2 2
[Tpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM YUCJIe: 17,8 17,8
ITpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTepHraia 5 5 - - -
BrimonHeHne HHIMBUyaIbHBIX 3aJaHUN (TIOTOTOBKA 5 5 i i i
COOOIICHUH, Pe3eHTAIU)
Pedepar 4 4 - - -
KoHTpo.s: — —
IToaroroBka k 3a4éry 3,8 3,8
OO0mas Tpy10eMKOCTh | 4ac. 72 72 - - -

B TOM HCIIe KOHTaKTHAd | 42 |s542

pabota

3a4. ell. 2 2

2.2 CTpyKTypa JUCHMILIUHBI:
Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCLUILIUHBL.
PaSI[eJ'IBI AUCHUIIIMHBI, U3y49aCMBbIC B 6 CEMCCTPC.

pas-
nena

HaumenoBanue pa3nenos

KonuuectBo yacos

Bcero

AynuropHas

pabota

CaMmocTosTenbpHast
pabota

JIP

113

3amaun ecTecTBO3HAHUS.
MaremaTruueckoe MOJIETMPOBAHUE
(u3MUecKuX NpoLEeccoB. 3a1aun Ma-
TeMaTHIeCcKoi pu3uku (3amaqa pac-
MPOCTpaHEHUs TeTia, 3a7a4u KoJie-
0aHuil CTPYHBI WM MEMOpPaHBbI).

21

10

OJeMEeHTbI TEOPUH NOTEHLINAIIA.
[TonHBIE CHCTEMBI TOTEHIINATIOB.
[NocranoBka KpaeBbIX 3a/a4.
AJNTOPUTMBI PElIeHUs 3a/1a4 MaTeMa-
THYECKOW (DU3UKH.

23

12

MogenupoBanue Gpu3nIECKUX Mpo-
neccoB. CTanroHapHbIe U HECTAINO-
HapHbIe Tporiecchl. Tumbl qudde-
PEHLIMAIBHBIX YPAaBHEHUH B YaCTHBIX
MPOM3BOJHBIX BTOPOTO MOPSAKA U
criennpuKa METOJIOB, IPUMEHSIEMBIX
JUISL HAXOXKJICHUSI MHOXECTB HX pe-
HIEHHH.

25,8

12

7,8

HUmoeo no oucyunaune:

18

34

17,8

2.3 Coaep:kanue pa3aejioB JUCHUIIHHBI:




2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue ®dopma TEeKyIIEero
No Coneprxanue pasjena
paszgena KOHTPOJIA
1 2 3 4
1 |3amaum ecrectBo3Ha- |1.1 MaremaTtudeckas ¢pusuka. [loctanHoBka Omnpoc
HUS. KpaeBbIX 3a1a4. CyIiecTBoBaHHE U €ANH-
MaremaTrueckoe Mo- CTBEHHOCTH PEILICHHS.
nenupopanue ¢usnde- 1.2 KoppekTHOCTh M HEKOPPEKTHOCTL. O0Opat-
CKHX IIPOIIeCCOB. 3a- HEIE 3aa4H.
nauu matemarndeckoii|1.3 Knaccudukanus auddepeHnuanbHbIX
¢us3mnku (3agaya pac- ypaBHEHUH B YaCTHBIX POU3BOAHBIX.
IPOCTPaHEHHS TeIUIa, VYpaBHEHHE TEIUIONPOBOTHOCTH M BOJTHOBOE
3aa4u KojaeOaHni ypaBHeHue. CTalioHapHbIE TPOLECCH U
CTpYHBI WK MeMOpa- AIJTMIITHYECKUE YPABHEHUSI.
HBI).
2 |DneMeHTHI TeOpHUH 1.1 HWHaTerpaibHBIE OMEPaTOPHI TEOPHH ITOTEH- Omnpoc
noreHnuana. [Tonxsie nuana. @yHmpaMeHTanbHOE PElIeHUE ypaB-
CHUCTEMBI IOTEHI1A- HeHus Jlanaca.
JIOB. 1.2 TloTeHIAIBI MTPOCTOTO U IBOWHOTO CIIOS,
[MocTanoBKa KpaeBbIX 00BEMHBIN TTOTCHIIUAT.
3a7adq. 1.3 Tlorenmuan Po6ena. MuTerpansHbie onepa-
ANropuTMBI 33124 TOPBI.
Marematudeckoi Gu- 1.4 IIpencrabnenue QYHKIHI TOTEHIUANAMH.
3HKH. Jlemma HoBukoga.
3 |Mogenuposanue pu- |3.1 [TomHoTa cIBUIOB (pyHIaMEHTAILHOTO Pe- DK3aMeH
3WYECKHUX TPOIECCOB. nIeHus ypasHeHus Jlaruaca B moampo-
CranmoHapHbIe U He- CTPAaHCTBE TapMOHHYECKUX (PYHKIHUI.
cranmoHapueie po- (3.2 CucTeMbl MOTCHIIMAIOB MOJTHBIC HA TPAHUIIC
neccsl. Turer qudde- obxactu. [lomHOTa MOAMQUIIIPOBAHHBIX
PEHIMAIBHBIX YPaB- CHCTEM, ITOJYYEHHBIX U3 (PyHJaMEHTAIbHO-
HEHUM B YACTHBIX To pCuICHUA.
MPOU3BOAHBIX BTOporo|3.3 Anroput™m 3agaun PoGena. Buyrpenuss u
HopsIKa U crenuguka BHEIIHSAA 3a/1a49a [upuxie 1l ypaBHEHHS
METO/I0B, IIPUMEHSIE- Jlannmaca u Ilyaccona.
MBIX JUIsl HaxoknneHus |3.4 BHyTpeHHssI 3a71a4a ¥ BHEITHSS 3a/1a4a
MHOJKECTB HX pelie- Heiimana uis ypaBHenus Jlaruiaca u ypas-
HUH. Henus [lyaccona. burapmonunueckoe ypas-
HEHHE.
3.5 I'paHnyHOE ynpaBleHUE TEMIIEPATYPOH.
2.3.2 3ansaTusa ceMuHapckoro tuna YII He npexycMOTpPeHbI.
2.3.3 JlaGopaTopHble 3aHATHS
Ne
Haumenosanue dopma TEKyIIEero
pasza- HaumenoBanue 1abopaTopHbIX paboT
paszena KOHTpPOJIA
Jena
1 CM. Tabmumy  |3agaun MatemaTtuyeckod (u3MKM (3a7aya pac- Omnpoc
23.1 MPOCTPAaHEHHUsI TEIjIa, 3a/1a4i KoJieOaHUH CTpy-
HBI UJTU MeMOpaHbI).
2-3 Cwm. Tabmuny  |OyHOamMeHTalnbHOE  pEIEHUE YpaBHEHUSA Omnpoc
231 Jlarnmaca. [loTeHuuanbl mMpocToro M JBOWHOTO
ciosi, 00beMHBIN ToTeHIMan. DyHIaMeHTalb-
HOE€ PEIIEHNE YPABHEHUS TETUTONPOBOJTHOCTH.
4 CMm. Tabnunyy  [YunciaeHHbIE METOABI PELIEHUS 3a7a4 CO CTap- Omnpoc




231 M orneparopom Jlarnaca, runepooiandeckue
CUCTEMBI 2X2 NEpBOro MopsiiKa, 3a1a4u, CBO-
Jsmmecs K OUrapMOHHYECKOMY YPaBHEHHUIO.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
Kypcossie pabots! YII HE npenycMOTpEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIs1 CAaMOCTOATEIbHOH pPadoThl
00y4YAKIIUXCS 10 JUCHHUILINHE (MOYJII0)

[lepedyenp yueOHO-METOAMUECKOTO 00ecTe-

No HaunmenoBanue YEHUS! JUCLUUILIMHEI 10 BBIITOJIHEHUIO CaMO-
B paszznena CTOSITENILHOU PabOTHI
1 2 3
1 |OO6ume cBefieHNs: O MAaTEMAaTUYECKUX Cenos JI.W. Mexanuka CIjIOUIHON cpejibl

MOJIEJISIX THAPOMEXaHUKU U ra30Bo Au- |Tom. 1 — criucok JOmOSHUTEIBHOM IuTepa-
HaMUKH, (PU3UYECKUE CBOMCTBA KUAKUX [Typsl II. 5.2.1.

Y Ta3000pa3HbIX CpPe.
2  |lIpsamsbie u obpaTHbie 3a7aun MaTemMaTt- |CenoB JI.M. MexaHuka CIIOUTHON Cpe/Ibl
YECKOT0 MOJACIIUPOBAHUSA B INIOCKOM THA- |TOM. 2 — CIUCOK JOMOTHUTEIBHOM JIUTEpa-
pomexanuke. CBeeHUSI 00 OCHOBHBIX Typsl 1. 5.2.1.

METO/aX PEIICHUS] YPABHEHHH IBMKCHUS
KHUJKOCTHU U Tra3za (aHAIMTUYECKUE perlie-
HUs).

3 [Meroapl ynciieHHOTo MoaenupoBanus U |batuenop [[x., Moddar I'., Cahdmen . u
aCUMITOTHUYECKOr0 aHanu3a rujpomexa- |ap. CoBpeMeHHas T'HJIpOMEXaHHKa. Y cliex U
HUYECKUX U aPOJAUHAMUYECKUX MOJIe-  [IPOOJIEMBI — CIMCOK OCHOBHOM JIMTEPATYPhI
nei. m 5.1.1.

I'onynoB C.K., 3a0poaun A.B., iBaHOB
M.A., Kpaiiko A.H., IIpoxonos I'.I1. Ync-
JIEHHOE pelIeHnEe MHOTOMEPHBIX 3a/1a4 Ta30-
BOM JMHAMUKH — CIIMCOK OCHOBHOM JIUTEpa-
Typbl . 5.1.2.

Cne3kun H.A. Jlekuuu no ruipoMexaHuke —
CIIMCOK OCHOBHOM JIMTEparypsl 1. 5.1.3.

3. O6pa3zoBaTejibHbIE TEXHOJIOTHM:

Pa360p IMMPAKTUYCCKUX 3aJa4 U HNPUMEPOB, MOJACIUPOBAHUC CHTyaHHﬁ, MNPUBOJAAIINX K
TEM WJIM WHBIM OIINOKaM B nporpamme, BI)Ipa6OTKa HAaBBIKOB BBISABJICHUSA W HUCIIPABJICHHA OIIH-
00K B Mponecce HaIMCaHUus IIPOTrpaMMBI. HOCTpoeHI/Ie TECTOBBIX MPHUMEPOB JI BBIABICHUA
OIIHNOOK B nporpamMme U CpaBHCHUA 3(1)(1)6KTI/IBHOCTI/I Pa3JIMYHbIX aJITOPUTMOB.

21.]'[5{ JUuI ¢ OrpaHMYCHHBIMH BO3MOXHOCTSAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusa
KOHCYJ'IBT&L[I/II\/Il C UCIIOJIb30BAHUEM 3HCKTpOHHOﬁ IIOYTHI.

I/ICHOHLByeMbIe HHTCPAKTUBHBIC 06p330BaTeJ'IbHI>Ie TEXHOJIOI'UM:

Ce- | Bun 3anstus Hcnonb3yeMble HHTEpAKTUBHBIE 00pa3oBaTeNbHbIE Kon-Bo
MECT TEXHOJOTHH 4acoB
P
Jlaboparopusie | Jluckyccus Ha TeMy: «3aJaund MaTeMaTH4ecKol Gpu3u- 6
9 | 3aHATHA KM (3a7a4a pacpoCTpaHEeHUs TerIa, 3a1a4u KoJeda-
HUN CTPYHBI WJIK MEMOPaHBI )»
Huckyccust Ha Temy: «DyHIaMEHTaIbHOE pEICHHE 8
ypaBHeHus Jlamnaca. [loTeHmansl mpocToro U 1BOM-




HOTO CJ1051, 00beMHBIN MmoTeHnain. yHaamMeHTaIbHOE
pelieHue ypaBHEHHs! TETIONPOBOTHOCTH

Juckyccus Ha TeMy: «UucCIeHHBIE METOIBI PEIICHUS 8
3a/1a4 co crapmuM orneparopom Jlarmaca, runepoonn-
YECKHUE CUCTEMBI 2X2 TIEPBOTO MOPSIKA, 3a/1a4H, CBO-
JSMecs: K OMrapMOHUYECKOMY YPaBHEHUIO)

Hmoeo: 22

4, O]_leHO‘IHLIe cpeacra i TEKYHIECTO0 KOHTPOJIA YCIEBAeMOCTH H
l'[pOMe)KyTO‘IHOﬁ arTrecranmumn

KoHTposbHbIE BONPOCHI (K 3a4eTy):

1. 3agaum ecrecTBO3HaHUSA. MaTeMaTHUECKOE MOJICIIMPOBAaHUE (PU3MUECKUX TPOILIECCOB.

2. Marematnueckas ¢usuka. [TocranoBka kpaeBbix 3a1a4d. CyliecTBOBAaHNE U €IUHCTBEHHOCTh
pemienus. KoppekTHOCTb U HEKOPPEKTHOCTb.

3. Oo6parsble 3apaun. Knaccudukanus guddepeHnnaibHbIX YpaBHEHUNH B YaCTHBIX MPOU3BOJ-

HBIX.

YpaBHeHUE TEIUIONPOBOAHOCTH U BOJHOBOE YpaBHEHHUE.

CranuoHapHble IPOLIECCH] U IITUNTUYECKNE YPAaBHEHUS.

DneMeHThl Teopur NoTeHnuana. iHTerpanbHplie onepaTopsl TEOPUH MOTEHIMATIA

dyHaamMeHTalbHOE pelieHne ypasHeHus Jlamaca. [loreHnmansl IpocToro u JBOMHOrO €104,

00BEMHBIH OTEHIHAI.

8. Tlorenmman Pobena. HTErpagpHbIC OMEPATOPHI.

[IpencraBienue ¢pynkuuii noreHuuanamu. Jlemma HoBukosa. IlonHble cMCTEMBI TOTEHIMATIOB

9. TMomHoTa cnBUTOB (h)yHIAMEHTAIBHOTO pEIIeHUs ypaBHeHHUs Jlaraca B HOIMPOCTPAHCTBE
rapMOHUYECKUX (QYHKIUH.

10. CucTteMbl MOTEHIIMAIIOB TOJIHBIE Ha rpaHunie obiactu. [lomHoTa MOIUPHUIMPOBAHHBIX CH-
CTEM, MOIY4YEHHBIX U3 (PyHIaMEHTaIbHOTO PEIICHUS.

11. Anroput™msl 331a4 MaTeMaTuyeckon pusuku. Anroputm 3agauu PoOena.

12. BuyTpeHHss u BHeUIHss 3a1a4a Jupuxie ans ypasHenus Jlamiaca u ITyaccona.

13. BuyTpeHHsis1 3amadya W BHEIIHss 3amada Heiimana mnst ypaBHenus Jlammaca W ypaBHEHHS
ITyaccona.

14. I'pannyHOeE yrnpaBieHue Temneparypoil. burapmonnueckoe ypaBHEeHUE.

15. MogenupoBanue GU3NIECKUX MPOLECCOB. 3a1a4l MaTeMaTH4YEeCKON PU3HUKH.

16. Ilpumepsl 3a1a4 MaTeMaTH4eCKOi (Gpu3uky. 3amada pacipoCTpaHEHUS TeIUIA.

17. 3anaua xoneOanuil cTpyHs! MM MeMOpaHbl. CTallMOHApHBIE MPOLIECCHI.

18. OcuoBHbIe THIIBI AU QepeHInANTBHBIX YPaBHEHUH B YACTHBIX IPOM3BOIHBIX BTOPOTO TOPSII-
ka. [TocraHoBKa KpaeBbIX 3a7ad.

19. AnropuTMBI pacyeTa TUIOCKOIapalIeTbHBIX TEUCHHI UICATBHON HEC)KUMAEMOH JKUIKOCTH.

20. AnropuTMBbl perieHus 3a1a4 00 yrpaBieHHH TEMIIepaTypoil.

No ok

5. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON Y4eOHOH JIMTepaTypbl, He-
00X0AMMOii J1JI1 OCBOCHUS TUCHUILIMHBI (MOYJIs)

5.1 OcHoBHas nuTeparypa:

5.1.1. JIzepxxunckuii, P.1. YpaBHeHuss maremarmueckoil ¢usuku: Kypc nekmuii / P.U.
Jzepxxunckuii, B.A. JlorunoB; MunucrepctBo Tpancnopra Poccuiickoii @enepanuu, Mockos-
CKasl rOCy/IapCTBEHHAs aKaJeMHsi BOJHOIro TpaHcmopTa. - MockBa: Ansraup: MI'ABT, 2015. -
67 c.. wi - bubmumorp. B kH.; To ke [Dnekrponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429675



http://biblioclub.ru/index.php?page=book&id=429675

5.1.2. Nunamuueckue cucrteMbl u monenu ouonoruu / A.C. Bpartycs, A.C. HoBoxuios,
A.Il. ITnaronos. - M.: ®USMATIJIUT, 2010. - 400 c.- ISBN 978-5-9221-1192-8, 600 3x3. —
[DnexTponnsiii pecypc]. — URL http://znanium.com/catalog/product/397222 (06.04.2018).

5.1.3. EmenssnoB B.M. YpaBuenus marematudeckoil ¢usuku. IIpakTukym 1o permie-
HUIO 33/1a4: yueb. mocobue / B.M. EmenbsanoB, E.A. Pribakuna. — DnektpoH. nan. — CaHKT-
ITerepOypr : Jlanb, 2016. — 216 c. - ISBN 978-5-8114-0863-4 — [DnexkTpoHHBIH pecypc]. —
URL.: https://e.lanbook.com/book/71748 (06.04.2018).

5.2 JlononHHUTENbHAS TUTEpaTypa:

1. Ilpucekun, B.JI. OcHOBBI MeTOJ]a KOHEUHBIX JJIEMEHTOB B MEXaHUKE Je(OPMHUPYEMBIX
ten: yaueOnuk / B.JI. Ilpucekun, I'"1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DneKkTpoHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcannpos, /[.B. BBenenue B runpoauHamMuKky : ydebHoe mocobue / J[.B. Anekcan-
npoB, A.1O. 3yGapes, JL.IO. VckakoBa. - ExatepunOypr : M3natenbcTBo Y palibCcKoro YHUBEPCH-
teta, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanora, O.B. 'maponnHaMuka U TEIII0O0OMEH 3aKPYYCHHBIX IMTOTOKOB B KaHaIax
AIepHO-NIeKTprUeckux yctaHoBok / O.B. Mutpodanona. - Mocksa : @usmariut, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To ke [DOnekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3. Ilepuoauyeckue n3naHus:

1. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. Invisid Batchelor — model flow past
an airfoil with a vortex trapped in a cavity // J.Fluid Mech. — 1996. — Vol. 323. — P. 367 — 376.
http://dx.doi.org/10.1017/S002211209600095X

2. Bunyakin A.V., Chernyshenko S.I., Stepanov G.Yu. High — Reynolds — number Prandtl —
Batchelor — model flow past an aerofoil with a vortex trapped in a cavity // J.Fluid Mech. — 1998.
—Vol. 358. — P. 283 — 297. http://dx.doi.org/10.1017/S0022112097008203

3. Bynskun A.B. JlamuHapHBIi TOrpaHUYHBIN CIOM MPHU OOTEKaHWU KPBUIOBOTO MPOGUIIS C
Kpyrosoii Beiemko# // 3. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynskuH A.B. Buxpesas siuelika ¢ BpalalOUIMMCs] BHYTPH LIWJIMHIPOM Ha MOBEPXHOCTU
KpbUIOBOro mpoduis npu Gonpmmx uucnax Pelinonbnaca // M3B. PAH Mex. xunk. u rasza. —
2001. — Ne 4. — C. 87 —92.

5. Sandoval M., Chernyshenko S. Extension of the Prandtl — Batchelor theorem to three-
dimensional flows slowly varying in one direction // Journal of Fluid Mechanics 2010. V. 654. P.
351361

6. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOH CEeTH
«AHTEpPHET», HE0OX00UMDBIX ISl OCBOEHUS THCHMIIMHBI (MoxyJsi): Wikipedia

7. Meroanyeckue YKazaHusi JJIA O0y4YalOIIUXCHA IO OCBOEHHMIO
AUCHHUILIUHBI (MOIYJIs1)

B mporecce camoctosTenbHON pabOTHl KaKIIbIi OOyJaroluiics MmojaydaeT 3aJdaHus I0
KaXIOMY M3 TpeX pasfesioB IUCHMIUIMHBI (CM. Taby. 2.2), KOTOpble NPHUHUMAIOTCS I10
COTJIACOBAHUIO C MPETIOIaBaTeieM (B CIEIMaIbHO Ha3HAYaeMOE BPEMS).

B ocBoeHHMHM TUCHMITIMHBI MHBAIUWAAMU M JIMIAMHU C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palOoTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE YUeOHOro MaTepuara.


http://znanium.com/catalog/product/397222
https://e.lanbook.com/book/71748
http://biblioclub.ru/index.php?page=book_red&id=436040
http://biblioclub.ru/index.php?page=book&id=239521
http://biblioclub.ru/index.php?page=book&id=68969
http://dx.doi.org/10.1017/S002211209600095X
http://dx.doi.org/10.1017/S0022112097008203

WupuBuayanbHble KOHCYNIBTAllMM IO TPEIMETY SBISIOTCS BaXXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOy4EHHs U YCTAaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTeieM M OO0yYalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI.

8. Ilepeyenbr HHGOPMANMOHHBLIX TEXHOJOTHMH, HCIOJb3yeMbIX HpPH
OCYyIIECTBJIEHMH 00Pa30BaTEJILHOIO MpoIecca no AMCHUIUInHEe (MOAYJI10) (Ipu

He00XO0IUMOCTH)

8.1 Ilepevyenb HE0OXOAUMOT0 IPOTPAMMHOTI0 O0eCIIedeHUs :
HHHGHSHpOBaHHHC IIporpaMMbl HE UCITOJIB3YIOTCA, @ TOJIbKO aBTOPCKHUC.

8.2 Ilepeyenb He0OXOAUMMBIX MH(POPMANUOHHBIX CINPABOYHBIX CHCTEM:

Wikipedia

8.3 Ilepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
1. CnpaBouno-nipaBoBasi cuctema «Koncynbrant [TImtocy (http://www.consultant.ru)
2. DnektponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

9. MaTepuajibHO-TeXHUYeCKasi 0a3a, He0OXoAMMAasl ISl OCYIeCTBJIEHMSI

06p830BaTeJII>HOFO nmpomecca mo JTMCUmIlJinHe (MO}IyJHO).

PacnpeﬂeneHI/Ie BHUAOB MAaTCPHAJIbHO-TCXHHYCCKOI'O obecrieyeHust 1o BUJAM 3aHITHU

NPEJICTAaBICHO B Ta0IUIIE.

HaumenoBanue
CIEIMAIbHBIX ITOMEIEHUI

OcHaIIIEeHHOCTh
CIIEIMAJILHBIX ITOMEIIEHUIT

[epeveHs TUIICH3HOHHOTO
MPOrPaMMHOI0 00eCIIeUeHUs

VY4eOHbIe ayJUTOPUH IS TIPO-
BEJICHUS 3aHATHI JIEKIIMOHHOTO
THIA

(302H, 303H, 308H, 309H,
505A, 507A)

MeoGenb: yueOHas meOens.
TexHuyeckue cpeacTa o0yue-
HHSL: 9KPaH, POCKTOP, KOMIIBIO-
Tep

CPEACTBO MOATOTOBKHU IIPE3ECH-
tauuii MS PowerPoint;
MaTEMATUYECKHUI ITAKET

MathCAD

VYueOHbIe ayJIUTOPUH AJIST MPO-
BEJICHUS JIa0OpaTOPHBIX PadoT,
IPYMIOBBIX M WHAWBUIYATbHBIX
KOHCYJbTaIUi

(301H, 309H, 316H, 320H)

Mebenb: yueOHast MmeOenb.
TexHUYeCKHE CpelcTBa 00yde-
HHSL: 9KpaH, MPOCKTOP, KOMIIbIO-
Tep ¢ A0CTynoM K cetu «HTep-
HET» U B 3JICKTPOHHYIO UHPOP-
MAaI[MOHHO-00pa30BaTEIbHYIO
CpeJly OpraHu3anuu

WuTepueT-6pay3eps! ais mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CPEACTBO MOATOTOBKHU MPE3CH-
tauuiit MS PowerPoint;
MaTeMaTUYeCKHUI MaKeT

MathCAD

Y4eOHbIC ay TUTOPHUH IS TIPO-
BEJICHUS TEKYLIEH U MPOMEKY-
TOYHOM aTTeCTaIlnu

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeOGeinb: yueOHas meOens.
TexHu4Yeckue cpencTna ooyde-
HUsL: 9KpaH, IIPOEKTOP, KOMIIBIO-
Tep

MaTteMaTHYECKUH MTaKET
MathCAD

Jl5is caMoCTOsITeNNbHOM paboThl 00YJAIOIIUXCS PEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbI0, OCHAICHHBIE KOMITBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUeHHs K ceTu «MHTepHeT» U obecredeHneM JIOCTyIa B JJIEKTPOHHYIO MHGOP-
MallMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA.


http://www.consultant.ru/
http://www.elibrary.ru)/

HawnmenoBaHMe moMenieHnin
JUTSL CAMOCTOSITEIILHOM Pa0OTHI
00yJaronmxcs

OcHAaIIEHHOCTD TOMEIEHHUI
JUTSL CAMOCTOSITEIILHOM PabOTHI
o0yJaronxcs

Ilepeuennb TUIIEH3MOHHOTO
MPOrpaMMHOT0 00eCTICUCHUS

ITomemnieHme IS CAaMOCTOS-
TEIHHOU pabOThl 00yYAIOIIUXCS
(unTanbHeIM 321 HayuHoit Ouo-
JTINOTECKH)

Mebens: yuebnas mebens
KommiekT cnennann3upoBaH-
HOU MeOeNn: KOMIBIOTEPHBIE
CTOJIBI

O6opynoBaHre: KOMIBIOTEpHAs
TEXHHUKA C IOJKITIOUCHUEM K
MH()OPMAITHOHHO-
KOMMYHUKALIMOHHOH cetH «H-
TEPHET» U JOCTYIIOM B DJIEK-
TPOHHYIO HH(OPMALIMOHHO-
o0pa3zoBarenpHYyIO cpexy oOpa-
30BaTENIbLHON OpraHu3aIiiy, BeO-
KaMepbl, KOMMYHUKAIIUOHHOE
obopynoBanue, 00ecreTnBar0-
1Iee JIOCTYI K CETH HHTEPHET
(mpoBoIHOE coeMHEeHue U Oec-
MIPOBOJHOE COEMHEHUE MO TEX-
monorun Wi-Fi)

WNuTepueT-6pay3eps! s mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CpEeJICTBO MOATOTOBKH TPE3€eH-
tauuii MS PowerPoint

ITomemnenue I caMOCTOS-
TEJNBHOW PabOTHl 00YHAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas MeOenb.
[Monxmrouenne x nHGOpMAIHU-
OHHO-KOMMYHUKAIIMOHHOH CeTH
« HTEpHET» M JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALTUOHHO-
oOpa3oBartenbHyI0 cpeay oOpa-
30BaTEIbHON OpraHu3aluu

WntepueT-6pay3epsl AJs Mpo-
CMOTpa CalToB B ceTH MHTEp-
HET;

CPEICTBO MOATOTOBKY IPE3EH-
tauuii MS PowerPoint




