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Pabouvas mporpamMma AMCUHMIUIMHBL «3a/laqi U alTOPUTMBI @3POJUHAMUKI» COCTaBJICHA B COOT-
BETCTBHH C (peJiepanbHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BhICILIEro 00pa3o-

Bauus (PI'OC BO) no nanpasnenuto noaroropku 02.03.01 MatemaTuka 1 KOMIIbIOTEPHBIC
HaYKH

ITporpammy cocTaBuiI:
JIOLICHT, KaH/
bynskun A. B

—

. P<13E

-i’r ')fE HA Ky R

PaGouas nmporpamMMa JUCHUINUIMHBI YTBEPKACHA HAa 3aCC€JaHUN Ka(bel[pbl
MaTe€MaTUYCCKUX U KOMIIbIOTCPHBIX METOAOB,

npotokoi Ne 9 ot 04.05.2022.

3aBenytouuii kapeapoii -M
MaTeMaTHYECKUX U KOMITbIOTEPHBIX MeTO10B JIexHes A. B. <

VYTBepikaeHa Ha 3aceJaHuM yueOHO-METOJMUECKON KOMUCCHH (paKybTeTa
MaTeMaTHKH M KOMIbIOTEPHBIX Hayk, mpoTokon Ne 5 ot 05.05.2022.

[Tpencenatens YMK ¢akynbTera MaTeMaTUKH f?ﬁ/
u KoMibioTepHbIX Hayk [lImaneko C. I1.

PenensenTnr:

Casenko U. B.,,  xommepueckuii nupexrop OOO «Pocl maBBuHo»

Hukutun O. ., noueHT kadeapsl TeopeTHueckoi (U3UKH U KOMITBIOTEPHBIX TEXHOJIOTUI
®I'BOY BO «KybaHckuii rocyJapCTBEHHbIM YHUBEPCUTET»
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1 IEJIM U 3AJAYU U3YYEHUA JNCHUTTIJIMHBI

1.1 Ilenb n3ydeHUsT TUCIATUIAHBI

Ilens vizydyeHust AUCUUILINHBI «3a/la4il U aJrOPUTMbI a3POAMHAMUKIY: (OPMUpPOBAHUE Y
CTYACHTOB CIIOCOOHOCTH ONEPUPOBATh aOCTPAKTHBIMU OOBEKTAMH C aKCHOMAaTUYECKU 33/1aHHbI-
MU CBOICTBaMH, MOHUMAaHUS OCOOCHHOCTEH BBIMIOJHEHUS aIreOpandyeckux omnepanuii KOMIbIo-
TEPHBIMU CPEJCTBAMH.

Ilpeomem v3yyeHus IUCUUIUIMHBI «3a1aud U aITOPUTMBI a3POJUHAMHUKN»: a0CTpaKTHbIE
MaTeMaTHYeCKue OOBEKThI, UX CBOMCTBA M ONEpaIlMy HaJl HUMH.

1.2 3amaun IUCHUIUIHEL

OcHosHble 3a0auu U3y4eHUsI TUCIUILIAHBI «3aa4y U aJITOPUTMBI a3pOAMHAMHUKH:

— O3HAKOMJICHUE CTYJCHTOB C METO/JIO0JOTUYECKUMHU MOIX0aMH, MO3BOJISIIOIIUMHU CTPO-
UTh aJeKBaTHBIE MAaTEeMaTHYECKHME MOJCIM B 3aJadax THAPO U adpPOJMHAMHKHU, HCIIOJIH30BATH
MaTeMaTUYeCKOe OMUCAaHUE THIPO U Fa30JUHAMUYECKUX SBJICHU;

— O3HAKOMJICHHE C HEKOTOPHIMU IHUPOKO PACIPOCTPAHCHHBIMH MOJEIAMU (PU3UKH (B
OCHOBHOM MEXaHHMKH) ¥ OCHOBHBIMH METO/IaMH MCCIICIOBAHUS STUX MOJICIICH.

1.3 MecTo TUCIMIUTMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOTrpaMMBbI

JucuuiumHa «3a1adu | alrOpUTMbl a9POJAMHAMHUKNY) OTHOCUTCS K 00s3aTeIbHON YacTh
6soka b.1 «/lucuumimnel (Moayau)». B cooTBeTcTBUM ¢ paboYrM y4eOHBIM IUIAHOM JTUCLMILIH-
Ha u3y4yaeTcs Ha 3 Kypce 1o oyHoi (opme oOyueHus. Bua nmpoMmexyTouHoil arrectaiuu — 3a-
YET.

[IpenmecTByOMUMH JUCUUIUIMHAMHM, HEOOXOAMMBIMU JJIS M3Yy4eHMs IaHHOM IUCLU-
IUTAHBL, ABISIOTCS «Matematudeckuii aHanmusy», «duddepenunansupie ypaBHeHus», «Teopus
(GyHKUUH NefCTBUTENBHOIO MepeMeHHoroy», «JIuneitHas anrebpa», «Anrebpa», «AHanUTH4e-
ckas reomeTpus», «l'eomerpus», «I[IporpammupoBanue», «MareMaTH4eCKUE MAKEThl U UX IPU-
MEHEHHUE B €CTECTBEHHOHAyYHOM 00pa30BaHUM.

[TocneayromumMu TUCHUIUIMHAMY, JUISI U3YYEHUS KOTOPBIX HeoOXoauMma JaHHasl JUCILIU-
IUIMHA, ABIAIOTCA «MaremaTuueckuil mpakTukym», «MccnenoBanue onepanuii», «Teopus uu-
cen», «HucneHusle MeTo by, «KoMmbroTepHOEe MoAenupoBaHue», «MaTemaTuueckas JOTUKA U
TEOpUs AJITOPUTMOBY.

1.4 Tlepeuenp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUSI IO JUCLUILUIMHE, COOTHECEHHBIX C
IIAHUPYEMBIMH pe3yJIbTaTaMi OCBOSHHUS 00pa30BaTeNbHOM MPOrpaMMbl

[Ipouiecc u3yueHUs: NUCHUTUIMHBI «3aladyll U aNTOPUTMBI adPOAMHAMUKIY HANpaBlieH HA
dbopMHupOBaHKE Y O0YHAIOIITUXCS CICTYIONTNX KOMIIETEHITUH.

Kon u HaumeHoBanue nHIUKaTOpa™®

Pe3ynbrarhl 00y4eHHUs 110 JUCIUTIINHE
JOCTHKECHHS KOMIIETECHIIUU

IK-1 — CriocobeH leMOHCTpHpOBaTh 0a30BbIE 3HAHUS MATEMAaTHUECKUX M €CTECTBEHHBIX HAyK, OCHOB
NpOrpaMMHUPOBaHUS U NHGOPMAITMOHHBIX TEXHOIOTHIA

IIK-1.1 — JleMOHCTpUpPYET HAaBBIKU pelle- 3HaeT OCHOBHBIE METObI KPUTHYECKOI'O aHAIIN3A U OC-
HUS 3a]1a4 MaTeMaTUYEeCKOTO aHallu3a, IU- | HOBBI CUCTEMHOIO IIOAX0/Ja KaK 00IIeHayYHOIr0 MeToa
HEWHOM anreOphl M aHATTMTHYECKOM T€OMET- | YMeeT aHaIM3UpOBAaTh 33/1a4y, UCIIOJIb3YsI OCHOBBI KPH-
pHH, UCTIONB3Ys (PyHIAMEHTAIbHBIE 3HAHUS, | THYECKOTO aHAIKM3a M CHCTEMHOT'O 10IX0/1a
TOJIyYCHHbIE B 00J1ACTH JIAaHHBIX MATEMATH- | YMeeT OCYIIECTBIIATh IIOMCK HEOOXOAMMON ISl periie-
YECKUX JUCLUIUINH HUS TIOCTABJICHHOM 3a/1a4¥ HH(POPMAINH, KPUTHIECKU
OLIEHUBAsI HA/IEXKHOCTb PA3IMYHbIX HCTOUHUKOB UH-
bopmanuu




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHUS KOMITETEHIINU

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

MK-1.2 — [leMOoHCTpUpYEeT HAaBBIKH MPO-
IpPaMMHUPOBAHMS  TTOATOTOBICHHBIX — aJro-
PUTMOB pELICHUs] BBIYUCIUTEIBHBIX 337134,
pa3paboTKH CTPYKTYPBI U MPOrpaMMHUpOBa-
HUSl PEALMOHHBIX 0a3 MaHHBIX, a TaKKe
HKCTIEPTHBIX CUCTEM

3HaeT NPUHLUIBI, KPUTEPHUH, TIPaBUiIa TOCTPOCHUS
CYX/ICHUsI U OLICHOK

YMmeeT popMupoBaTh COOCTBEHHBIE CYKICHUS 1 OICH-
KH, TPAMOTHO Y JIOTHYHO apTyMEHTHPYSI CBOIO TOUKY
3peHust

YMeeT mpuMeHsITh TEOPETHUECKUE 3HAHUS B PEIICHUN
MPAKTHYECKUX 33129

IIK-1.3 — BinameeTr ceTeBbIMU TEXHOIOTHUA-
MH, B TOM 4HCIE, OCHOBAMH TCOPHH
HEUPOHHBIX ceTen

3HaeT OCHOBHBIC MPUHIUIIBI TOCTPOCHUSA BBIYUCIIN-
TEJIbHOM TEXHOJOIUM CETEBOr0 THIIA

‘YMeet BBIOPATh MpOorpaMMHOE 00eCTICUeHHE TS pellie-
HUS TIOCTaBJICHHOH 3a/1a4H, B TOM YHCJI€ — TOMOJIOTHIO
HEWPOHHOM CeTU

BJ'IaI[eeT MCTOJAMKAMH OTJIaIKU CETCBBIX IIPOrpaMm

MK-1.4 — Cobupaer u aHaIM3UpPyeT Hay4Y-
HO- TEXHUYECKYH HH(DOPMAIUIO C Y4ETOM
0a30BBIX MPEACTABICHUM, IMONYYCHHBIX B
o0iacTi (pyHIAMECHTAIBHON MaTEMaTHKH,
MEXaHUKH, €CTECTBCHHBIX HAYK, MPOTpaM-
MUpPOBaHUS ¥ WH(POPMAIMOHHBIX TEXHOJO-
T

3HaeT OCHOBHBIC ()YHKIIMH MAaTEMAaTUYCCKUX MTAKETOB
MporpamMM JJisi MPOBEICHUS CUMBOJIUYECKUX BHIYUCIIC-
HUH

YMmeeT npoBoANUTE GOpMaNbHBIC 10Ka3aTEIbCTBA MaTe-
MaTHYECKHX Pe3yJIbTaTOB Ha OCHOBE aKCHOMAaTHUYECKU
3aJJaHHBIX CBONCTB OOBEKTOB U OTepaIuii

Brnaneer HaBblkaMu 00ecriedeHUs] KOPPEKTHOCTH BbI-
TIOJTHEHUS anNreOpanyecKux omnepannuii KOMIbIOTEPHBIMU
CpeJICTBaMHU

IIK-4 — CriocoOeH mpernoaaBath MaTeMaTUKy H HH(GOOPMATHKY B CpPeIHEH MIKOIe, CTIeUANbHBIX yueo-
HBIX 3aBEJICHUSIX Ha OCHOBE MOIyYEHHOTO (hyHIaMEHTAIBHOTO 00pa30BaHMs H HAyIHOTO MHPOBO33pe-

HHUS

MK-4.1 — [Tonnmaet 1 0OBIICHSIET MECTO
MPENoJaBaeMoro NpeaMera B CTPYKType
y4eOHOM esITeNbHOCTH; BO3MOKHOCTH
npeamera o GpopmupoBanuio Y'Y J; cie-
LUaIbHbIC IPUEMBI BOBJICUCHHS B YUEOHYIO
JESITENBbHOCTB 10 IPEAMETY 00yJaroImuxcs
C pa3HbIMH 00pa30BaTEIbHBIMU OTPEOHO-
CTSIMU; YCTaHaBJIMBATh KOHTAKTHI ¢ 00y4a-
IOLIMMUCS Pa3HOT'O BO3pacTa U UX pPOJUTE-
JIIMU (3aKOHHBIMHM TTPEJICTABUTEISIMH), APY-
T'YIMU TI€JJarOTHYECKUMH U HHBIMU paboT-
HUKaMH; COBPEMEHHBIE NT€Aarornieckue
TEXHOJIOTHH PeaIN3alii KOMIIETEHTHOCT-
HOTO TIOJIX0/Ia C YYETOM BO3PACTHBIX U WH-
JOUBHUIYAIbHBIX OCOOCHHOCTEH 00ydaro-
LIMXCSI; METOABI X TEXHOJIOTUH MTOJTUKYJIIb-
TypHOTO, TUPPEePEHIIMPOBAHHOTO U Pa3BH-
BaIOIIEro 00y4YeHHs

3HaeT OCHOBHBIC MOHSATHUS, METOJIBI U PE3YJIBTATHI THIIPO
adpoAMHAMUKH

Vmeer peumaTe TUIIOBBIC 3a1a9l TUAPO A3POTUHAMUKH

Bnaz[eeT HaBbIKaMHU MPUMEHEHUS METOZIOB TUIPO A3PO-
JUHaAMUKHU

IIK-4.2 — OcymecTBisieT BEIOOp MecTa
MpernojaBaeMoro npeaMera B CTPYKType
y4eOHOI JIesITeNTbHOCTH; BO3MOYKHOCTH
npeamera 1o Gopmuposanuio Y'Y J; cie-
IUATBHBIX TPUEMOB BOBJICYEHHUS B yueO-
HYIO JISSITEIBHOCTD T10 IPEeAMETY 00ydaro-
IIMXCSI C pa3HBIMU 00pa30BaTENBLHBIMHE IT0-
TPeOHOCTSIMU; YCTAHABIMBAET KOHTAKTHI C
00y4arOIUMHUCS Pa3HOr0 BO3PacTa M UX
POJUTENSIMU (3aKOHHBIMH TIPEICTABUTEISI-

3HaeT OCHOBHbIE (DYHKIIMM MaTeMaTH4YEeCKUX MaKeTOB
[IpOrpamM JJIsl IPOBEIEHUS BBIYUCICHHN B THAPO adPo-
JINHAMHKE

Vmeer IMpOBOJAUTH (l)OpMaHBHLIC J0Ka3aTcjibCTBa MaTec-
MaTU4YCCKUX PE3YJIbTATOB Ha OCHOBE 3aKOHOB ' IpO
A9POaVHAMUKI

BJ'Ia,Z[CCT HaBBIKAMH 00CCIICUCHUS KOPPCKTHOCTH BbI-
IMOJTHCHHS BEIYHCICHUN B TUapO A3POJMHAMHUKE KOM-
IBIOTECPHBIMU CPEACTBAMU




Kon n HanmeHoBaHMe HHANKATOpa™
JOCTH)KEHHS KOMIIETCHITHH

MH), APYTHMH MEJ-TOTMYECKUMHU 1 UHBIMH
pabOTHUKAMH; COBPEMEHHBIX ITe1arornye-
CKHX TE€XHOJIOTHH peayn3aiy KOMIETCHT-
HOCTHOTO TTO/IXO/Ia C YYE€TOM BO3PACTHBIX U
WHAWBUAYaATBHBIX 0cOOEHHOCTEH 00y4aro-
IINAXCS; METO/IOB M TEXHOJIOTHH TIOJIUKYITb-
TypHOT0, TP PEepeHINPOBAHHOTO U Pa3BH-
BaIOLIEro O0Y4YeHUs!

IIK-4.3 — BnageeT HaBbIkaMu OOy4eHUSI 1 | 3HAST OCHOBBI METOIOJIOTHH NTPENOAABAHUS THAPO

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

JUArHOCTUKH 00pPa30BaTENbHBIX PE3YNIbTA- | Q3POAUHAMUKH

TOB C YYETOM CrietuuKy yueOHO! quctu- | Ymeer CHCTEMaTU3UPOBAHHO M3J1araTb OCHOBHBIE TIOHS-
TUIMHBL ¥ PealbHBIX y4EOHBIX BOSMOXKHO- THsI, METOZBI U PE3YJIbTaThl TUAPO ADPOJUHAMUKH

CTeii BCeX KaTeropuii 00yJalommxcs; IpH- | BraneeT HaBbIKAME NPENOAABAHUSA OCHOB BBIYHCIIU-

eMaMU OLEHKH 00pa30BaTeIbHbIX pe3yib-
TaTOB: (POPMHUPYEMBIX B IIPETIOIaBAEMOM
IpeaMeTe IPEIMETHBIX U METarpeaMETHBIX
KOMITCTEHIINH, a TAK)Ke OCYIIECTBIISATH
(COBMECTHO C MCHUX0JI0TOM) MOHUTOPHUHT
JIMYHOCTHBIX XapaKTCPUCTHUK

TEIHHON TUAPO ADPOIUHAMUKHI

Pe3ynpraThl 00y4eHUs MO AUCIMIUIMHE TOCTUTAIOTCS B PaMKaX OCYIIECTBICHUS BCEX BU-
JIOB KOHTAKTHOW M CaMOCTOSITEIbHOW PadOThI 00YJAOIINXCS B COOTBETCTBUHU C YTBEPK/ICHHBIM
y4eOHBIM IJIAHOM.

WHaukaTtopsl JOCTIKEHHUST KOMIETEHIIMH CUUTAIOTCS C(OPMHUPOBAHHBIMH TIPU JTOCTHXKE-
HHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB OOYyUCHHS.

2 CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1 Pacnpenenenue Tpya0EMKOCTH AUCHUILIMHBI IO BUIAM padboT

OO6riast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIISAET 2 3a4€THBIX equHuIBl (72 yaca), UX
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE.

Butet paGot Bcero, 8 cemectp,
4acoB 4acoB

KoHTakTHasi padoTa, B TOM 4HciIe: 34,2 34,2
AyauTopHblie 3aHATHS (BCEro): 30 30
3aHSTHS JIEKIIMOHHOI'O THUIIA 10 10
J1ab0paTOPHEIE 3aHSATHUS 20 20
MPAKTUICCKUE 3aHITHUS — —
CEMHMHAPCKUE 3aHSITHUS — —
HNuast koHTaKTHAs padoTa: 4,2 4,2
Kontpons camoctostensroit pabotsl (KCP) — -
[Tpomexyrounas arrectarms (MUKP) 0,2 0,2

CamocrosiTeibHas paboTa, B TOM YHCIe: 37,8 37,8
[ToaroroBka K 1a00paTOpHBIM paboTaM 20 20

[MoaroToBka K TeKyIleMy KOHTPOITIO 13,8 13,8
KoHnTtpoas: - -
[loxroroBka k 3a4éry — —
Oomas 4ac0B 72 72

TPYA0E€MKOCTh B TOM YHCJIE KOH- 34,2 34,2




TaKTHas padorta

3a4d. ¢/.

2.2 CopeprxaHue TUCIUTUTHBI

Pacnpenenenue BUIOB yueOHOI pabOThI M UX TPYAOEMKOCTH IO pa3aeiaM JUCHUTUINHBI
IPECTaBIICHbI B TAOIUIIE.

HanmenoBanmne pas3aciio

KomngectBo yacos

Bcero

AynuropHas pabota

Bue-
ayJUTOpHAs
pabota

JI I13

JIP

CPC

OO11ue cBeficHUs 0 MaTeMa-
THYECKUX MOJCIISX THAPO-
MEXAaHUKHU U Ta30BOU NUHA-
MHUKH, GU3HUECKUE CBOM-
CTBa XKUJKUX U Ta3000pa3-
HBIX Cpel.

10

12

[Ipsimbie 1 0OpaTHbIE
3a/1a4d MaTeMaTUYeCcKOoro
MOJICTIMPOBAHHUS B INTIOCKOU
ruapomexanuke. CBeaeHus
00 OCHOBHBIX METOJIaX
peuleHus: ypaBHEeHUI
JBUKEHUS KUJIKOCTHU U Ta3a
(aHATUTHYECKUE PEIICHNU).

10

12

MeToapl YUCIIEHHOTO
MOJICTTMPOBaHUS U
ACUMIITOTHYECKOTO aHaJIn3a
FI/IIlpOMexaHI/ILICCKI/IX )41
a’POIMHAMUYECKUX
MOJICIIEN.

10

13,8

HUTOTI'O no pazaenam
JIUCIIUTUTAHBI

30

20 -

10

37,8

KCP

HKP

0,2

0,2

IloaroroBka k
TEKYLIEMY KOHTPOJIIO

OO0mas TpyI0eMKOCTh
M0 JUCIUIUINHE

72

20 -

10

42

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3ansatust / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camoctosiTennbHas paboTa CTyACHTa.

2.3 CopeprxaHue pa3IeiioB UCIATUTAHBI

3auarus JIEKIIMOHHOI'O THIIA

®opmMma
Haumenosanue
No Conepxanue pazaena TEKYIIETrO
paznena
KOHTPOJISI
1 |O6mme cBenenns o 1.1 MartemaTndeckoe MOJICITMPOBAHUE CILIONIHOW cpe- YO




dopma
HanmenoBanue
Ne Coneprxanue pasjena TEKYLIETO
pasznena
KOHTPOJIS
MaTeMaTHYECKUX JIbl, OIpEJENICHUE IUIOTHOCTH, ONpPEIEICHUE H30-
MOJIEIIAX TPOIIHOT'O JaBJICHUs, (PU3NYECKUE CBOWCTBA >KH[-
TUIPOMEXAHUKU U KOCTEH U ra3os.
ra3oBOil TUHAMUKH,
dusnuecKue 1.2 Cwiibl naBneHHs Ha TIOBEPXHOCTH, CTAaTHYECKOE
CBOMCTBA KHIKHX ¥ COCTOSIHUE JKUJIKOCTH, 3aKOH ApXHMeJa, OCHOBBI
ra3006pa3HbIX Cpel. TEOPHH ILIABAHUS.
1.3 I[Ipocreiiiias MaremMaTH4ecKasi MOJI€NIb CTATUYECKO-
IO COCTOSIHUS ra3000pa3HOM cpe/ibl, MOAEb ITOJIUT-
POIHOI aTMOC(Ephl U HEYCTOHYNBOCTD €€ paBHOBEC-
HOT'O COCTOSIHHUS.
2 |[Ipsimble u 2.1 Maremarnudeckass MOAENIb UAcAILHON xuakoctd u| YO, I1O
oOpaTHBbIE 3a7a4u cHUcTeMa ypaBHEHHI Diliiepa.
mareMaTuueckoro (2.2 IlpuMepsl TOYHBIX pPEIIEHHH CHCTEMBI ypaBHEHUH
MOJICJIUPOBAHMSI B Oinepa, ux (puzndeckas HHTEpIpeTaLys.
TIJIOCKOM .3 HHTErpanbHbIe COOTHOIICHUS KaK CIICJACTBUS W3
THJIPOMEXaHUKE. cUCTeMbl ypaBHeHUH Oinepa (uHTerpaisl bep-
Csenenus 00 Hyjuit 1 Komm — Jlarpanxka), ux NpUIOKEHUS K
OCHOBHBIX METOJax PELIEHUIO 3a/1ay.
pemienus ypaBHeHuitR.4 3anaun OOTEKaHHs HMICAITBHOM KHIKOCTBIO (IIpsi-
JIBYDKEHUS masi u obparnHas), teopus H.E. Xykockoro o
KUJKOCTHU U Ta3za MOJbEMHOM CHJIE, METOJIbl PELIEHUS YypaBHEHUM
(aHanuTHYECKUE DOilepa B IUIOCKONApAUIENBHOM cllyyae (KOH-
pelieHus). (GopMHBIE OTOOpaXKEHMsI, KOHTYpPHbIE HHTErPaJIbl,
pas3yioKEHUEe B CyMMY C HCIOJIb30BAaHHUEM METOAA
0a3UCHBIX IOTEHINAJIOB).
3 |Metombl 3.1 YpaBuenus HaBbe — crokca u nmonarue o merogax| YO, 1O
YHUCIIEHHOTO UX YUCIIEHHOTO PEILIeHHUS.
MoOJEeNupoBaHus U (3.2 AcCUMNTOTHYECKas TEOpUs OOTEeKaHUs Tena NpHU
ACUMITOTUYECKOTO Oonbiinx uuciax PeliHonbaca (OCHOBBI TEOpUU
aHaJIn3a MIOTPAaHUYHOTO CJIOS, CTPYHHBIE TEUEHMsI KaK IpH-
TUIPOMEXAHUYECKUX Mep pa3pbIBHBIX pELIEHUI B 3TOM IpeleIbHOM
" ciyuae).
aspoguHamuueckux (3.3 IlpuOmmkenne CTokca Kak aCUMMTOTHKA MAaJlbIX
MOJIETEM. yucen PeiliHonbpAca, CBENEHHE O3TOro ciydas K

OUrapMOHUYECKOH 3aaue s QYHKIIUU TOKa.

3.4 Meron XapaKTepUCTUK AJIS TUNEPOOIUYECKON CH-
CTeMbl ypaBHEHUH 2X2 Ha NMpUMEpPEe HeCTallMOHap-
HOT'O OJJHOMEpPHOTO Te€4YeHHUs rasa (A aHAJIOTH4-
HOTO CJIy4ast >KUJKOCTH — aHAJIOTHsI MEJIKOW BOJIBI
u Teopus runpasiuueckoro yaapa no H.E. XKy-
KOBCKOMY).

MatemaTnueckoe MOJEIUPOBAHME IJIOCKOMApall-
JIENbHBIX YCTAHOBUBIIMXCS CBEPX3BYKOBBIX Teue-
HUN aaunabaTHOTO Tas3a, yAapHble BOJHBI KakK MpHU-
MEp pa3pbIBHBIX DPELIEHUN ypaBHEHMI Oiliepa B

3.5

ITOM Cllydae.




JlabopaTopHblie padoThI

Pacnpenenenue nabopaTopHbIX paboT MO pa3aenaM TUCIHMILIMHBI IPEACTABICHO B Ta0-

mure. dopmMamMu TEKyIIEro KOHTPOJIS SBJSAIOTCS yCTHBIA onpoc (YO) M MUCbMEHHBINH Ompoc
(I1O).
dopma
HaumenoBanue
Ne pasmena HaumenoBanue 1abopaTtopHbIX padoT TEKYILETO
KOHTPOJISI

1 |OOuiue cBeneHus O AHaMTAYECKHUE PEHICHUs 3a]1a4 110 YO, I10
MaTeMaTHYECKUX MaTeMaTHYeCKOMY MOJEIMPOBAHUIO TEUCHHIH
MOJIEIISAX UJCATbHOM KUIKOCTH (3a7a9n 00TEKaHUs, UCTCUCHUS,
TUIPOMEXAHUKUA U [BO3ACHCTBUSI MIOTOKA HAa TOBEPXHOCTH).
ra3oBoi JUHAMHKH,
buznveckue
CBOMCTBA KUJIKUX U
ra3000pa3HbIX Cpes.

2 |[Ipsimble AHaJIUTHYECKUE PELIEHUS 3a1a4 C VO, 10
oOpaTHbIE 337]aul  |HCIIOJIB30BAaHMEM HUHTETPATbHOTO COOTHOIICHUS
MareMaTtuyeckoro |(ypaBHeHUs) bepHyiu it uieanbHOM KUAKOCTH U C
MOJICJTUPOBAHUS B |YUETOM BSI3KOCTHU (/7151 TpyOKH TOKa C
TIJIOCKOM TUAPABIMYECKUMH TIOTEPSIMHU ), @ TAKKE YPABHCHUS
TUIPOMEXAHUKE. Komm — Jlarpanxa.

Csenenus 00
OCHOBHBIX METOJIaX
peueHusl ypaBHEHU I
JIBUKCHUS
JKUJIKOCTH U Ta3a
(aHAIUTHYECKHE
pelieHus).

3 |Mertonast YHucrieHHbIE METOBI PEIICHUS U YO, I10
YUCJICHHOTO ACUMIITOTHYECKUN aHaJIN3 Ha IPUMEpPax
MOJICJIMPOBAHUSA U |TUAPOMEXAHUYECKHUX U Ta30IMHAMHYECKUX 3a7a4 JUIst
ACUMITTOTUYECKOTO |MJI€aTbHOM M BSI3KOM Cpelibl (3a/1a4u CO CTapIIuM
aHaamn3a onepaTtopoM Jlamnaca, runepOoOInYecKue CUCTEMBI 2X2
TUAPOMEXaHUYECKUX |TIEPBOTO MOPSIKA, 3a/1a4H, CBOSIIUECS K
" OUrapMOHHUYECKOMY YPaBHEHHIO).
a’POIMHAMUYECKHUX
MoOJIeJIEH.

IIpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

Beinonnenue KypcoBbIx paboT (IIPOEKTOB) y4€OHBIM IJIAHOM HE MPEIYCMOTPEHO.

2.4 TlepeveHb y4eOHO-METOIMIESCKOTO 00CCIICUCHUS
JUTSL CAMOCTOSITETBHOM PabOThI 00YJAIOIIUXCS MO AUCIUTUTIHE

CamocrodrenbHas paboTa CTYACHTOB MO AUCUUIUIMHE BKIIOYAET CIEIyIOIME BUIBI J1es-
TEIbHOCTH:
— popalboTKy M aHAJIN3 JIEKIIMOHHOTO MaTepHaa;

— U3y4eHue y4yeOHOH INTepaTypsl;

— nouck uHpopMaiuu B cetu IHTEpHET 1O pa3IuuHBIM BOIIPOCaAM;

— pC€UICHUEC 3aaa4 110

TeMaM Kypca;

— paboTy ¢ BOIpocaMu JJIsi CAMOTIPOBEPKHU;




— MOATOTOBKY K KOHTPOJILHOHU padoTe;

— MOJATOTOBKY K 3a4€Ty.

HepequL y‘-IC6HO-MeTOIII/I‘-IeCKOI‘O obecreucHus JAUCHUIIIMHBI TPCACTABJICH B Ta6n1/1ue.

Bun camocrosTeapbHON
paboThI

ITepeuenb yueOHO-METOAMUECKOTO 00ECIEYCHH ST JUCLUIUIUHBI
T10 BBITOJIHEHUIO CAMOCTOSITEILHON paboTHI

[ToaroroBka K TeKyIie-
MYy KOHTPOJIIO

1. Meroauueckue yKa3aHus AJsl MOATOTOBKH K 3aHATUSIM JIEK-
LIUOHHOTO ¥ CEMUHAPCKOT0O THUIA. Y TBEP)KICHbI Ha 3aceJaHuu
CoBera (¢akynbrera MaTeMaTHKH U KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'Y». ITporokoa Ne 5 ot 05 mas 2022 T.

2. Metonndeckue yka3aHUS IO BBIMOJHEHUIO CAMOCTOSTEINb-
HOW paboThl oOydaromxcs. YTBepkIeHbl Ha 3aceqanun Co-
BeTa (akynpTeTa MaTeMaTHKH W KOMIBIOTEPHBIX HayK
OI'BOY BO «KyoI'Vy». IIpotokon Ne 5 ot 05 mast 2022 r.

3. Meronuueckue yka3aHMs 110 MCIIOJIb30BaHUIO MHTEPAKTUB-
HBIX METO/I0B 00y4eHMs. YTBepxkAeHbl Ha 3acenanuu Coera
(akynpTeTa MaTeMaTUKU M KominbloTepHbIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 5t ot 05 mas 2022 1.

4. Meroauueckue yka3zaHHs IO IOATOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepxkaeHb! Ha 3acenannu Cosera (axyib-
T€Ta MaTeMaTUKM M KommbloTepHbIXx Hayk PI'BOY BO
«Ky6I'V». IIporokon Ne 5t ot 05 mast 2022 1.

Brinonnenue nabopa-
TOpPHBIX paboT U pac-
YeTHO-TpapUIECKUX
3aJaHuN

1. MeTtoanueckue yka3zaHHs IO BBIOJHEHUIO JTaOOpaTOPHBIX
pabot. YTBepkaeHsl Ha 3acenanun CoBeTa (hakynbTeTa MaTe-
MaTuku U komnbioTepHblX Hayk @PI'BOY BO «Ky6I'V». Ilpo-
tokoa Ne 5 ot 05 mas 2022 r.

2. Meronuveckne yKa3aHHWsS 1O BBINOJHEHUIO PacyeTHO-
rpaduyeckux 3alaHui. YTBepkaeHbl Ha 3acemanuu Cosera
(akynbpTeTa MaTeMaTUKU M KoMIbloTepHbIX Hayk ®PI'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

ITonroroBka u oopm-
JIEHUE OTYETOB 10
MIPAKTHKE

1. Metoauueckue yka3aHHs MO TOATOTOBKE M O(OPMIIEHHUIO
oTyeTa 1o MpaKTUKe. YTBepKJeHbl Ha 3aceqanuu Cosera ¢a-
KyJlbT€Ta MAaTeMAaTUKH M KoMIbloTepHeIX Hayk ®I'BOY BO
«Ky0oI'Y». IIpotoxon Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3amura
BBIIIYCKHOM KBaNu(u-
KallMOHHOM paboThI

1. Metoauueckue yka3aHMs 110 BBIMOJHEHUIO U 3alllUTE BbI-
MyCKHOW KBaJM(UKAIIMOHHON paboThl (OakaiaBpuar, Maru-
CTpaTypa, CIEIHUaINTET). Y TBEpKAEHbI Ha 3aceqanuu Cosera
(akynbpTeTa MaTeMaTUKU M KoMibloTepHbIX Hayk @PI'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXxcs U3
YHCIIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBnsioTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSIM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAIIHH:

JUist 1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B ieyaTHOU (hopme yBeIMUEHHBIM HIPU(TOM;

— B (popMe 2IEeKTPOHHOTO TJOKYMEHTA;

— B ¢popMe ayaunodaiina;
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— B reyatHo (opme Ha s3bike bpaits.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo opme;

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnmapaTra:

— B IIeYaTHOM (opme;

— B (popMe 2IEKTPOHHOTO TOKYMEHTA;

— B (hopme ayauodaiina.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCS.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, IPUMEHSIEMBIE
TP OCBOEHHMHU JUCHUIIJIMHBI

B xozxe u3yueHus JUCHUIUIMHBI TPEAYCMOTPEHO UCIOIB30BAHKE CIEAYIOINX 00pa3oBa-
TEbHBIX TEXHOJOTHM: JEeKIUH, JabopaTopHble pabOThl, MOATOTOBKA MHCHMEHHBIX aHATUTHYE-
CKHX paboT, caMOCTOATENbHAs padoTa CTYACHTOB.

KoMmeTeHTHOCTHBIN MOAX0A B paMKax MpernojaBaHUs AUCLUUIUIMHBI pealu3yeTcsl B HC-
MOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJIOTHUI M aKTUBHBIX METOJIOB (TIPOEKTHBIX METOIUK, MO3TO-
BOT'O IITypMa, pa30opa KOHKPETHBIX CUTYAlIHii, IEAarorndyecKoro 3KCIepuMeHTa, HHbIX (opM) B
COUYETaHWH C BHEAYIUTOPHOI pabOTOM.

NudopmanonHbie TEXHOIOTUH, IPUMEHSIEMbIEC TIPU U3YUYEHUU JUCHUIUIMHBL: HCIIOIb30-
BaHNE HMH(OPMAIIMOHHBIX PECYPCOB, OCTYIHBIX B WH(POPMALMOHHO-TEICKOMMYHUKAITMOHHON
cetu HTEpHET.

Jiist 6omee A3 PEeKTUBHOTO BOCIIPUATHS MaTepHalia 4acTh JEKIUH 1 1a00paTOpHBIX padoT
MPOBOAUTCA C TPUMEHEHHUEM MYIbTUMEAUIMHOrO 000pYyIOBaHMS — KOMIUIEKCA ammapaTHO-
IPOTPAMMHBIX CPEJCTB, TTO3BOJISIFOIIUX ITOJIB30BATEN0 paboTaTh ¢ TpadUKOi, TEKCTOM, 3BYKOM,
BUJICO U JIP., OPraHU30BAaHHBIMU B BUJIE €IMHON HHPOPMAIIIOHHOM CpEbI.

AnantuBHBIE 00pa30BaTEIbHBIC TEXHOJOTHH, MPUMEHSEMBbIC NPH W3YYEHUH THCLIUTUIH-
HBI — JUIS JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0pPOBbsS MMPEAYCMOTPEHA OpraHU3aIus KOH-
CYJbTalH C UCTIOIB30BAHUEM DJIEKTPOHHOM MOYTHI.

4 OHEHOYHBIE CPEJACTBA AJIs1 TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAM

Ilepeuens Bonpocos it KOHTpoJsi CPC 1 MOATrOTOBKM K 3a4€Ty.
1. TlonsTtne (a30BbIX COCTOSHMM (GKHJIKOCTb M Ta3», WX OTIMYME MO MEXaHMYECKHM CBOM-
CTBaM.

2. IIIOTHOCTPH M MOHSATHE CILIOIIHOMN CpCAbl, ITPUMCEPEI CPEA, HEC UMCIOIIUX CTPOTOTO OIpeaciic-
HUS IIJIOTHOCTH.

3. Bs3KOCTB )XHIKOCTH, €e onpeesieHne, (Pru3nuecKasi pa3MepHOCTh, CITIOCOOBI U PUOOPHI IS
U3MepeHus (X0Ts Obl O/IUH).

4. TumapocTaTH4eckoe IaBleHWE, HAXOXKJACHHE CUJI, JEHCTBYIOIIMX HAa CTEHKU pe3epByapa,
LEHTP JaBJIeHUs (OMpeaeNIeHHe ero U XOTs Obl OJJUH MPUMEP HAXOXKIACHHUS).

5. 3akon ApXI/IMe)Ia, LOCHTp IIJIaBaHUA TEJIa (CFO OHpC,Z[CJICHI/IC), YCJIOBHUC OCTOMYHMBOCTHU IJIa-
Baromcro Teja.
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[TonsiTve MEaNbHON KUAKOCTU U UIEAIBHOTO Ia3a (IOCIeIHEE TOIbKO KacaTeIbHO MEXaHU-
YEeCKUX M 00I1Ie — TEPMOANHAMHUYECKUX XapaKTEPUCTHUK).

VYpaBHeHME IBUKEHUS UI€ATbHON XKUAKOCTHU (Diepa), MpoCcTeHIINe MPUMEPHI €ro pelIeHUs
(x0Tt OBbI OVH).

YpaBHEeHME HEPa3pbIBHOCTH (CIUIOIIHOCTH) KaK CJIEACTBUE 3aKOHA COXPAHEHUS MACCHI.

V4er cxmMaeMOCTH Tras3a u Pa3iInM4YHBIE BUbl YPAaBHCHUS COCTOSHUS. YacTHbIi cnyqaﬁ HE-
C)KUMaeMOoH KHUJIKOCTH.

YpaBHeHHe BepHy.]IJII/I BIOJIb JIMHUU TOKAa YCTAHOBUBLICTOCA TCUCHHUA I/II[eaJIBHOfI KUAKOCTHU
(6e3 mokazaTenbCcTBa), MPUMEP €ro MPUMEHEHHS (XOTS OBl OJTUH).

VYpaBHeHre bepHyum sl TMHUU TOKa UACaIBHOTO Ta3a (0e3 ToKa3aTenbCTBa), IPUMEp ero
npumenenus, 3 dexr Ixoyns — Tomcona.

B3aumopeiicTBue OTOKa UJ1€aTbHOM KUJIKOCTU C TBEPABIM TEJIOM (MOTEHIMATIBHOE 00TEeKa-
HUE), HAaXO0XICHUE CHIIbI, IEUCTBYIOIIEH Ha 0OTeKaeMoe Telo, mapanokc Janambepa.

Teopemsr ['enpMromnbiia 0 BUXpAX, MOHATHE TPYOOK TOKa, popmyrna Jlarpamka uis n3MeHe-
HUS LUPKYJSILHH.

Ynaap cTpyu O HMpensaTcTBUE, cuja JAEHCTBHUs CTPYH, MOLIHOCTh CTPYH, IeperaBaeMas JIBU-
KYIIEMYCs Telly.

I'mapaBamueckuit ynap B Tpyoe, popmyna XKykoBckoro, npumep ABHKEHHS B TpyOe Imocie
rupoyzaapa (IMHaMUYECKUI Mpoliece PU KaKuX-Iu00 Ha4aJbHBIX YCIOBHUSAX).

VpaBuenne HaBbe — CTokca (6€3 moka3aTeabcTBa), IPOCTEHIITUN TPUMED €ro perieHus (XoTs
OBI O/IVH).

VpaBHeHue bepHymn Ui CTPpYWKHU BSI3KOM JKMJIKOCTH, TIOHSATHE TMAPABIMYECKUX IOTEPS,
HOTEPH IO JUIMHE U Ha MECTHBIX CONPOTUBIICHUAX (pelIeHne X0oTs Obl OHOM 3a/1a4M Ha y4eT
TU/IPABIMYECKUX TOTEPD).

Hcnonp30BaHne TEOpUM pa3MEPHOCTEN B 3a7jauaXx MEXaHUKHU JKUJIKHUX U Ta3000pa3HbIX Cpel
(IT — Treopema 6e3 10Ka3zaTeNbCTBA), THAPOANHAMHUYECKOE U Ta30IMHAMHUYECKOE M0I00UE MPH
MOJIEJTUPOBAaHUY TEUEHUM.

TedyeHus: OkoJ0 Ted B OECKOHEYHOW 00JIaCTH C 3aJaHHEM TOCTOSHHOM CKOPOCTH B Oecko-
HEYHOCTH (3aauu OoOTeKaHUs1) — UX o0e3pa3MepHuBaHKe U MpeAeNbHbIe Ciydau (M0 YUCITY
PeiiHonbca).

IInenkn n KamneabHbIE TCUEHUS (I/IX OIpeacICHUEC U HeﬁCTBHC CHJI TOBECPXHOCTHOI'O HATAXKC-
Husl) — npubmkenue Ctokca.

Kmacc MNOTCHUUAJIbHBIX W BUXPCIIOTCHIHUAJIBHBIX TEYECHUH (Hpe,[[eHBHHﬁ cnyt{aﬁ OecKoHeU-
HOro 4uciia PCﬁHOJ’IBI{C&), MMOHATHUC ITOTPAHUYIHOTO CJIOA.

Teopust )KykOBCKOTO O MOJBEMHOM CHIIe KPBLIOBOTO mpoduiiss. MeToa KOHPOPMHBIX 0TOO-
paKEeHUU TSI TOTEHIIMAIBHOTO OOTEKaHHUS HEC)KUMAEMOW >KUIKOCTHIO. [IprcoennHeHHbIi
BUXDb.

MeToabl KOHTYPHBIX U MIOBEPXHOCTHBIX MHTErPAJIOB YISl MOJIYYEHHUS! YCPEIHEHHBIX IO TIOTO-
Ky BeJIMYUH. YpaBHeHue bepHyin s TpyOKH ToKa.
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24. Meron XapakTepHCTUK IJii HECTAlMOHAPHOTO OJHOMEPHOTO TEUYCHHsI HACATLHOTO Tra3a.
Bosurl Pumana.

25. MeToa XxapaKTepUCTHK JUTS CTAIIMOHAPHOTO CBEPX3BYKOBOTO TEUCHUS T'a3a UACATHHOTO rasa.
Boansl [Ipanaris — Maiiepa.

[Ipumepsl TUIIOBBIX 3aJaHUM ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
1). B GeckOHEUYHO# TOPU30HTAILHON TPYyOe MOCTOSHHOIO CEUCHHS CIIpaBa HAJIEBO TEUET

KHUAKOCTB €O cKopocThio (—V,) u naBienuem P, (X-koopaunara Bosib TpyOsl). B moment t=0,

Touke B X=0 HAUMHAIOT OCTAHABJIMBATH KUIKOCTh, U3MEHSSA €€ CKOPOCThH I10 JTMHEHHOMY 3aKOHY,
Y MOJIHOCTBIO OCTaHABIMBAIOT uepe3 Bpems T. HallTu 3aKOHbI U3MEHEHHUSI CKOPOCTU U JABJICHUS
xuakoctu npu X>0, >0, ucnons3ys cucreMy ypaBHEHHH aKyCTHYECKOT'O MPHUOIMKCHUS. JTa
CXeMa Ha3bIBAETCs HEMPSMbBIM T'HAPOYIapOM.

2). Teno ABMXKETCS CO CKOPOCTHhIO V B *KHUIKOCTH IJIOTHOCTH 0. Brmamu or Tenma sxuj-

KOCTh ITOKOUTCs. HaliTn MakcMallbHOE JaBJIECHUE HA MOBEPXHOCTH TeNa.
3). l'opusoHTanbHas Tpyba BeIET M3 HAMOPHOTO pe3epByapa B armochepy. B HauambHbIH

MOMCHT BPEMCHHA pr6a ImycTas, a JXUAKOCTD IIJIOTHOCTU L , BBITCKAroas 13 pe3€pByapa, Ha4Yu-

HaeT ee 3anoiHATh. CunTas JaBlieHUE Ha BXOJE€ B TpyOy MOCTOSHHBIM, IIpeHeOperas ruipaBiiu-
YECKHMHU MOTEPSIMH, OTIPENEIUTh CKOPOCTh, C KOTOPOH KHUJIKOCTb OyAET JBUTATHCS HA BBIXOJE
U3 TpyOBI, eciiu TpyOa oueHb JJIMHHAs (B Mpesesie OecKoOHeuHast).

4). OTBETHTH Ha CIICAYIOLINE BOIPOCHI:

a) ITouemy mepexox oT OYypHOro TE€YEHMs K CHOKOWHOMY, HE MOXKET OBbITh IJIaBHBIM, a
JIOJIKEH OCYUIECTBIIATHCS UMEHHO Yepe3 THAPaBINYECKUI MPhIKOK?

6) [loueMy HpbDKOK HE MOXKET OCYLIECTBISTHCS B OOpPaTHYIO CTOPOHY (C HMOHMYKEHUEM
ypoBHsI)?

B) Hakonen, nouemy rupaBindeckuil MpeKOK, Aaxe ecnu oH HenoaswxkHbIN (U=0), Bce

KC HCJIB3s CYUTATh YCTAHOBHUBIIUMCH TeueHuem?

Kpurepuu onieHuBaHus 110 3a4€Ty.

Onenka «3a4TeHO» BBICTABISAETCS IIPU YCIOBUH, YTO CTYJIEHT MPOSBHII 3HAHUSI OCHOBHO-
ro MUHUMYMa M3y4€HHOr0 MaTepuaia B o0bemMe, He0OOXOUMOM /ISl TOCIEIYIOIIEero 00y4eHus.
[TpakTHyeckoe 3a1aHue BHIMOIHEHO, BO3MOXHO, UMEIOTCS OT/I€IbHbIE HETOYHOCTH U OLIMOKH.

Onenka «He 3auTeHO0» BBICTABISETCS MPU YCIOBUHU, YTO OOHApPYKEHBI CYIIECTBEHHbBIE
npo0esbl B 3HAHMM OCHOBHOT'O MaTepuaia, MPaKTUYECKOE 3a/laHUe BBIMIOJIHEHO HE B TOJIHOM
00BEME, UMEIOTCA CYIIECTBEHHBIE OMIMOKH, OKOHYATENIbHBIX OTBETOB HE MOIYYEHO.

OI.[CHO'—IHI)Ie Cpe€acTBa I MHBAJIWJ0B U JIUI[ C OTPAHUYCHHBIMU BO3MOXKHOCTAMHA 310pPO-
Bbi BLI6I/IpaIOTC$I C YUYCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/ISI/HICCKI/IX 0COOEHHOCTEH.

— IIpH HGO6XOJII/IMOCTI/I HHBaJIMAaM W JiudaM C OrpaHU4YC€HHBIMH BO3MOXXHOCTAMU 300PO-
BbA IPCAOCTABIIACTCA AOMMOJIHUTCIIBHOC BPpEMA IJI ITOATOTOBKH OTBETA HA SK3AMCHC,
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— IpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTaTOB O0YyYCHUS] MHBAIUIOB H JIUIL C
OrPaHMYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBbSI ITPEAYCMATPUBACTCS MCIIOJIb30BAHHE TEXHHUYCCKUX
CpCacTsB, HeO6XOI[I/IMBIX UM B CBA3H C UX HHAWBUAYAJIbHBIMHU OCO6CHHOCTSIMI/I;

— MpH HEOOXOIUMOCTH /ISl 00YYAIOIIUXCS C OTPAHUYCHHBIMH BO3MOXHOCTSAMHE 310POBbsI
U MHBAJIMAOB IIponcaypa OUCHUBAHUA PC3YJILTATOB 06yquI/151 10 AUCHUIIMHE MOXKCET IMPOBO-
JIUTHCS. B HECKOJIBKO JTAIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTATOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JI0POBbsSI 110 JUCIHMIUIMHE (MOIYJII0) MPEIyCMaTpPUBACT MPEIOCTABICHUE HH-
dopmanuu B hopMmax, aanTHPOBAHHBIX K OTPAHUYCHUSM UX 3/10POBBS M BOCHPUATHS HH(POpMa-
MU

JList L ¢ HapyIeHUs MU 3pEHUS:

— B IIeYaTHOW (hOopMe YBEINICHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO JOKYMEHTA.

JI7ist LT ¢ HApYHICHUSMHE CITyXa:

— B mieyaTHoM hopme,

— B (hopMe DIICKTPOHHOT'O JIOKYMEHTA.

JI7ist LT ¢ HApYIIEHUSIME OTTOPHO-IBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCSL.

5 IIEPEYEHb Y‘IEBHOF! JIMTEPATYPbI, UTHOPOPMALIMOHHbIX
PECYPCOB U TEXHOJIOI'MHA

5.1 VY4eOnas nuteparypa

5.2 OcHoBHas TEpaTypa:
1. CaburoB, K.b. YpaBHeHuss matemaruueckoil Qpu3uku [DAEKTpOHHBIA pecypc]: yuebd. —

OnekTpoH. JaH. — MockBa: ®wusmatiur, 2013. — 352 c¢. — Pexum pocryna:

https://e.lanbook.com/book/59660

2. Temam P. Marematuueckoe MOJCIUPOBAHNE B MEXAaHUKE CIUIOIIHBIX CpEJ: yuyeOHOEe Io-
cobue / Temam P., MupauBunb A. — DnekTpoH. naH. — M.: "JlaGopatopus 3HaHuil" (paHee
"BUHOM. JlaGopatopus 3nanuit"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [DnekTpoHHBII
pecype] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. PsaGennkuii, B. C. BBeneHne B BEIUUCIUTEILHYI0 MAaTEMATUKY [ DJIEKTPOHHBIN pecypc] /

B. C. PaGenbkuii. - 3-e u3f., uctp. u gom. - M.: ®DUSMATIIUT, 2008. - 288 c. - (OuzrexoBckuit

y4eOHHUK). - ISBN 978-5-9221-0926-0. — Pexum JIOCTyIa:
http://znanium.com/catalog/product/544692

JlonomHUTENbHAs TUTEpaTypa;

1. Ilpucekun, B.JI. OcHOBBI MeTOZa KOHEUHBIX 3JIEMEHTOB B MEXaHUKE AePOpPMHUPYEMbIX
ten: yueonuk / B.JL. Ipucekun, I'.1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-


https://e.lanbook.com/book/59660
https://e.lanbook.com/book/94110
http://znanium.com/catalog/product/544692
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1287-9. — [DnexTpoHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcannpos, /[.B. Beenenue B runpoauHamMuky : yaeOHnoe mocooue / J[.B. Anexcan-
npos, A.1O. 3y6apes, JI.IO. Hckakosa. - ExatepunOypr: M3mparenscTBo YpaabCKOTO YHUBEPCH-
tera, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [Dnexrtponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanoa, O.B. ['maponnnamuka U TeriooOMeH 3aKpy4E€HHBIX IMOTOKOB B KaHAJIax
SIepHO-3JIeKTpruUYecKkux yctaHoBOK / O.B. Mutpodanosa. - Mocksa: ®uzmatiur, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To xe [OmekrtponHbii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.3 Ilepmoauueckas mureparypa
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. JlaMuHapHBIH TOTpaHUYHBIN CIOH MPHU 00TEKaHWU KPBIJIOBOTO PO C
KpyroBoii Beiemkoii // 3B. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynskuH A.B. BuxpeBas sueiika ¢ BpallarolUMMcs BHYTPU LUIUHAPOM Ha IMOBEPXHOCTH
KpBUIOBOTO TMpodwmis npu Oompmux uuciax PeliHonmbaca // M3B. PAH Mex. xuak. u raza. —
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

5.4 VIHTepHeT-pecypchl, B TOM YHCIIE COBPEMEHHBIE TPOPECCHOHAIILHBIE
0a3bl JaHHBIX U UH()OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBbI

JIeKTPOHHO-0u0IMoTeuHbIe cucteMsbl (IBC):
1. BBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ruy» https://www.book.ru

4. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

1. Hayunas snexkrponHas 6ubmuorexa (HOB) http://www.elibrary.ru/

2. HaunonanbHast 371€KTpOHHas OnbIuoTeKa (0CTyI K DIeKTPOHHON OMbIroTeKe uc-
cepranmii Poccuiickoii rocynapcteennoi oudanorexu (PI'B) https://rusneb.ru/

3. «Jlexropuym TB» http://www.lektorium.tv/

4. Yuusepcurterckas uHdopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru



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
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http://dx.doi.org/10.1017/S0022112097008203
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Pecypchl ¢cBOOOIHOIO T0CTYMA:

1. KubepJlenunka (http://cyberleninka.ru/);

2. ®epepanbusblii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/;

3. Hudopmannonnas cucrema «EanHoe OKHO JOCTyMa K 00pa30BaTeIbHBIM PECypcam»
http://window.edu.ru/;

4. EnwuHas kouteknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

5. ®denepasnbHblii HEHTP HHGOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Ciyx0a TeMaTHYECKHX TOJKOBBIX ciioBapei http://www.glossary.ru/;

7. Cnoapu u sHIMKIONEAMK hitp://dic.academic.ru/;

8. Oo0Opa3zoBatenbHbIi moptan «Yuebax» http://www.ucheba.com/;

CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYpPChI
KyoI'y:

1. Cpena MoaylIbpbHOIO JUHAMHUYECKOro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX TIIaHOB, yueOHO-METOAMYECKUX KOMILIEKCOB, TyOIMKAIuil 1 KOH]e-
penrumii http://mschool.kubsu.ru/

3. bubmmoreka nHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa3oBa-
TeJNBbHBIX TexHoorui http://mschool.kubsu.ru;

4. DnekrponHsblii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbBIE 00pa30BaTeNIbHBIC Pecypchl Kadeapbl MHPOPMAIIMOHHBIX CHUCTEM U
TexHojoruil B oopazosanuu Kyol'Y u Hayuno-meroauueckoro xypHaina "[LIHKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6 METOJAUWYECKHUE YKA3AHUSA AJ151 OBYYAIOLNXCSA
11O OCBOEHUMIO JTUCIUITJIMHbI

IIpu npopaboTke yueOGHOro MaTepuasna peKOMEHIyeTCs:

— MOBTOPUTH M YSACHHUTH OMNpEIENICHUs] U CBOMCTBA OOBEKTOB, ONEpallii 1 OTHOLICHUH,
BCTpeyarouecs: B popMyIupoOBKe TEOPEM U IIOCTaHOBKE 33]1aY;

— 3amMcaTh B MaTeMaTHUECKOM (hopMe TEPMHUHBI, CBSI3aHHBIE C pacCMAaTpUBAEMON TeMOMH
U BCTpeyaromuecs B GopMyIHMpOBKE TEOPEM U MOCTAHOBKE 3ajauy;

— NIPOBECTH TpaUUYECKyl0 HHTEPHPETAlMI0 BCTpeyaroIiuecs OOBEKTOB, OmNepanuil u
OTHOIIICHUH,

— 1711 TPOMO3JIKMX BBIPQ)KEHUI BBECTH KOMIIAKTHBIE 0003HAYEHHUS.

B ocBoeHHMHU TUCHMITIMHBI MHBAJUAAMU U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyajbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WnnuBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBJISIOTCS BaXHBIM  (DakTOpoM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3aLUU OOYUYEHHUS U YCTAHOBJICHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXJIy IpernojaBaTeieM W O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 3710POBBS.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME IO JUCHUIIJIMHE

Pacnipenenenue BUAOB MaTepuaIbHO-TEXHUYECKOTO OOECHEUeHHs M0 BHJIAM 3aHATHH
IpeJICTaBJICHO B TaOIHIIe.

HaumenoBanue OCHa]J_[eHHOCTL HepequL JIMICH3UMOHHOI'O
CrieoaJIbHbBIX HOMeIIIeHI/Iﬁ CIiCnaJIbHBIX HOMCHICHI/Iﬁ IIPOrpaMMHOIO obecrieueHus
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VY4eOHble ayJUTOPUH IS TIPO-
BEJICHUS 3aHITHN JIEKITHOHHOTO
THTA

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

Mebens: yueOHas MeOeIb.
Texaudeckue cpeacTra odyde-
HUSL: DKPaH, MPOEKTOP, KOMITbIO-
Tep

CpCACTBO MOATOTOBKHU ITPEC3CH-
taumii MS PowerPoint;
MaTeMaTI/I‘leCKPIﬁ ITaKET
MathCAD

Y4eOHbIE ayaUTOPHH I TIPO-
BeJICHUs J1aDOpaTOpHBIX padoT,
TPYNIIOBBIX W WHAWBUIYaIbHBIX
KOHCYJbTaIUI

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

Mebens: yuebnas MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: 9KpaH, IPOEKTOP, KOMIIBIO-
Tep ¢ JocTynoM K cetu «MHTep-
HET» U B 3JICKTPOHHYIO HHPOP-
MAaIMOHHO-00pa30BaTEIHHYIO
Cpey OpraHM3aIyu

WuTepuer-6pay3eps! ams mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CpEeIICTBO MOATOTOBKH TPE3eH-
taruiit MS PowerPoint;
MaTEeMaTUYECKUN MaKET
MathCAD

Y4eOHbIC ay TUTOPHUH JJIS TIPO-
BEJIEHUS TEKYIIEH U TIPOMEXKY-
TOYHOM aTTECTAIINH

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

Mebenb: yueOHas MeOenb.
TexHu4eckue cpencraa ooyde-
HUSI: DKPaH, POEKTOP, KOMITBIO-
Tep

MaremaTrnuecKui ImakeT
MathCAD

Jljia camocTOsITENbHOM paboThl 00yUYaOLIUXCsl TPELYCMOTPEHBI IOMEIIEHUSI, YKOMILJIEK-
TOBaHHbIE CHEIUATN3UPOBAHHON MEOEIbI0, OCHAIICHHBIE KOMIBIOTEPHOW TEXHUKOH C BO3MOX-
HOCTBIO MOJKJIIOYeHUs K ceTu «VHTepHeT» M oOecreueHneM J0CTyIa B dIEKTPOHHYIO MH)OP-
MalMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaunmenoBaHue moMeneHuin
JUTSL CAMOCTOSITENTEHOM PaOOThI
00yJaronmxcs

OcHaIIEHHOCTH ITOMENTEHHI
JUTSL CAMOCTOSITENTEHOU PabOTHI
00yJaronmxcs

IlepeyeHs TMLIEH3NOHHOTO
MPOrPaMMHOI0 00ecIIeUeHHs

ITomemenue st caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(anTanbHbI 321 Hay4uHoit 610-
JTINOTCKH)

Mebens: yueOHas MeOenb
Kommnekr cnenuann3upoBas-
HOM MeOeJIN: KOMIIBIOTEPHBIC
CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAS
TEXHHUKA C TIOJKITIOUCHHEM K
WH(POPMAITUOHHO-
KOMMYHUKALIMOHHOH cetu «H-
TEPHET» U JIOCTYIIOM B JIEK-
TPOHHYIO HH(OPMALOHHO-
obpa3zoBarenbHYyIO cpery oOpa-
30BaTeIbHON OpraHu3aluy, Beo-
KaMepbl, KOMMYHUKAI[HOHHOE
obopynoBanue, 00ecreYnBaro-
1Iee JIOCTYI K CETH UHTEPHET
(mpoBOIHOE COeMHEHNE U Oec-
MIPOBOJHOE COEIUHEHUE MO TEX-
Hosoruu Wi-Fi)

WntepueT-6paysepsl Ajs mpo-
CMOTpa CalTOB B ceTH MHTep-
HeT;

CPEICTBO MOJATOTOBKH MPE3EH-
taiuit MS PowerPoint

IToMemenue At cCaMOCTOSI-
TEIHHON pabOThl 00yYAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas MeOenb.
[Moaxmouenne K HHGOpMaLu-
OHHO-KOMMYHHKAITMOHHOW CETH
«MHTEpHET» U IOCTYIIOM B
3IIEKTPOHHYIO HH(POPMALIUOHHO-
00pazoBarenpHyI0 cpemy oopa-
30BaTEJIbHON OpraHu3aliy

WuTepueT-Opay3eps! ais mpo-
CMOTpa calToB B ceTu MHTep-
HET;

CPEACTBO MOATOTOBKHU MPE3CH-
taruiit MS PowerPoint




