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Paboyvas mporpamMma AMCUHMIUIMHEL «3a/laqi U allTOPUTMBI THAPOJAMHAMHUKI COCTaBIIEHA 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

—
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PIE NId zect Ry

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

npotokou Ne 15 ot 13.05.2025.

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

VYTBepikaeHa Ha 3aceJaHuM yueOHO-METOJMUECKON KOMUCCHH (paKybTeTa
MaTeMaTHKH U KOMIBbIOTEPHBIX HayK, mpoTokon Ne 4 ot 14.05.2025.

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

PenensenTnr:

Casenko U. B.,,  kommepueckuii nupexrop OOO «Pocl 1aBBuHo»

Hukutun O. ., noueHT kadeapsl TeopeTHueckoi (U3UKH U KOMITBIOTEPHBIX TEXHOJIOTUI
®I'BOY BO «KybaHckuii rocyJapCTBEHHbIM YHUBEPCUTET»



3
1 IEJIM U 3AJAYU U3YYEHUA JNCHUTTIJIMHBI

1.1 Ilenp n3ydeHUs1 TUCIATUIAHBI

Ilens w3yueHUs: NUCUUIUIMHBI «3a/ladil U aITOPUTMBI THAPOIUHAMUKIY: (OPMUPOBAHUE
y CTYJCHTOB CIIOCOOHOCTH ONEPUPOBATH A0CTPAKTHBIMU OOBEKTAMHU C aKCHOMATHUYECKU 3aJIaH-
HBIMHU CBOMCTBaMH, MOHUMaHUSI OCOOEHHOCTEW BBHIMIOJHEHHS alreOpanyuyecKkux oreparuii Kom-
MBIOTEPHBIMU CPEICTBAMMU.

Ilpeomem vzyueHUs AUCUUILTUHBI «3a0aud U aJTOPUTMbI THAPOJIMHAMUKNY: aOCTpaKT-
HBIC MaTEMaTHYECKHe OOBEKTHI, UX CBOWCTBA U ONEPAIMH HAJ] HUMH.

1.2 3amaun JUCLUIUINHGI

OcHoeHble 3a0auu U3y4eHUs TUCIUIUIAHBI «3aa4¥ ¥ aJlTOPUTMBI THIPOIMHAMHUKHN

— O3HAKOMJICHUE CTYJCHTOB C METO/JIO0JOTUYECKUMHU MOIX0aMH, MO3BOJISIIOIIUMHU CTPO-
UTh aJICKBaTHBIC MAaTEeMaTHYCCKHE MOJEIH B 3ajadyax THAPO- U a’pOJAMHAMHUKH, HCIIOJIH30BaTh
MaTEeMaTUYeCKOe OMUCAHUE THIPO- U TA30JUHAMUYECKUX SIBJICHUIA;

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

1.3 MecTo MMCIMILITHHBI B CTPYKTYpE 00pa30BaTEIbHON MPOTpPaMMbl

JucuuiumHa «3a1aud U alropuTMbl THAPOJAWHAMHUKNY) OTHOCHTCS K 4acTH, (opMupye-
MOW ydacTHMKaMM 0Opa3oBaTelbHbIX OTHOIIEHUH, O10ka b.1 «/lucuunnunsl (MOAYIH)», U sB-
JsieTcsl JUCUUIUIMHON 1O BBIOOPY. B cooTBeTcTBUM ¢ pabounM y4eOHBIM IUIAHOM IUCIHILIMHA
u3yyaercs B 8 cemectpe 1o ouHoi hopme oO0yueHus. Bun npomexxyTouHol arTecTanuu — 3a4€T.

[IpenmecTByomuMy AUCUMUILUIMHAMY, HEOOXOAMMBIMH ISl M3YyY€HUs JaHHOW JUCIIU-
IUIMHBL, ABISOTCS «MaTtematudeckuil aHanuzy», «duddepenunansusie ypaBHeHus», «Teopus
(GyHKIMI JNeMCTBUTENBHOIO IEepeMeHHOro», «JIunelHas anrebpa», «Anredpay», «AHanuThye-
ckas reomeTpus», «l'eomerpus», «IIporpammupoBanue», «MareMaTH4eCKUE MAKEThl U UX IPU-
MEHEHHUE B €CTECTBEHHOHAYYHOM O00Pa30BaHUNY.

[Tocnenyromumn AUCUUIVIMHAMM, JUISI U3YYEHHUsI KOTOPhIX HE0OXOAMMa JaHHAas UCIIH-
IUIMHA, SBIAOTC «Marematnyeckuil nmpakTukym», «lccnenoBanue onepauunii», «Teopus 4du-
cem», «Hucnennsle MeTopl», «KoMnbroTepHOE MOoAenupoBanue», «MaTemaTnueckas JIOTUKA U
TEOpUs AJITOPUTMOBY.

1.4 TlepeueHs MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUSI IO JUCLMIUINHE, COOTHECEHHBIX C
IIAaHUPYEMBIMH pe3yJIbTaTaMi OCBOEHHUS 00pa30BaTeNbHOM MPOrpaMMbl

[Ipouiecc n3yueHus: AUCUUILTUHBI «3aa49i U AITOPUTMBI THAPOIMHAMUKNY HAMpPaBJIeH Ha
dbopMHupOBaHKE Y O0YHAIOIITUXCS CICTYIONTNX KOMIIETEHITUH.

Kon u HaumeHoBaHue nHIUKATOpa™®

Pe3ynbrarhl 00y4eHHUs 110 JUCIUTIINHE
JOCTHKECHHS KOMIIETECHIIUU

IIK-1 — Cnoco6en neMoHCTprpoBaTh 6a30BbIe 3HAHNUA MAaTEMATUYECKIX U €CTECTBEHHBIX HAyK, OCHOB
NpOrpaMMHUPOBaHUS U NHGOPMAITMOHHBIX TEXHOIOTHIA

IK-1.1 — CnocoOeH pemarh akTyalbHble 1 | 3HaeT OCHOBHBIC METO/IbI KPUTUYECKOTO aHAJIM3a M 0C-
BaXKHBIE 3a71a4¥ (pyHIaMEHTATHHOU U TIPH- HOBBI CHCTEMHOT'O TT0/IX0/1a KaK OOIEHAYYHOTO METOIa
KJIaTHOM MaTeMaTHKHU YMeeT aHanu3upoBaTh 3a1ady, UCII0Nb3Yysl OCHOBBI KPH-
THUYECKOTO aHAJIM3a M CHCTEMHOTO MOJX0/a

VMeeT 0CylIeCTBIATh IIOMCK HEOOXOJUMOM JUTS peliie-
HUS [TOCTaBJICHHOH 3a/1a4ui HH)OpMAIUU, KPUTHIESCKU
OIICHUBAsA HAAC)KHOCTDH pa3/IMYHbBIX UICTOUYHUKOB UH-
bopmanuu




Kon n HammeHoBaHMEe HHIUKATOpa™
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 IPOTPaMMHUPOBa-
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 3HAHS 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€ — TOMIOJIOTHIO
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 CBOMCTB 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 MOyYEHHOTO (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 110 MIPEAMETY 00yJaroImuXxcs
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 PeaIN3ali KOMIIETEHTHOCT-
HOTO TIOJIX0JIa C YYETOM BO3PACTHBIX U WH-
JOUBHUIYAIbHBIX OCOOCHHOCTEH 00ydaro-
LIMXCSI; METOABI X TEXHOJIOTUH MTOJTUKYJIIb-
TypHOTO, TUPPEePEHIIMPOBAHHOTO U Pa3BH-
BaIOIIEro 00y4YeHHs

3HaeT OCHOBHBIC MOHATHA, METOJbI U PE3YJIbTAThI TUAPO
Tra30JMHaMHKU

YMeeT peuats TUOBBIE 33]1a4U THAPO Ta30JUHAMUKA

Bnaneet HaBbIKaMu TPUMEHEHMS] METOA0B THIPOTa30
JTUHAMUKHA

IIK-4.2 — OcymecTBisieT BEIOOp MecTa
MpernojaBaeMoro npeaMera B CTPYKType
y4eOHOI JIesITeNTbHOCTH; BO3MOYKHOCTH
npeamera 1o Gopmuposanuio Y'Y J; cie-
HUATBHBIX TPUEMOB BOBJICYEHHUS B yueO-
HYIO JISSITEIBHOCTD TI0 IPEAMETY 00ydaro-
IIMXCSI C pa3HBIMU 00pa30BaTENBLHBIMHE IT0-
TPeOHOCTSIMU; YCTAHABIMBAET KOHTAKTHI C
00y4arOIUMHUCS Pa3HOr0 BO3PacTa M UX
POJUTENSIMU (3aKOHHBIMH TIPEICTABUTEISI-

3HaeT OCHOBHBIC ()YHKIIA MaTEeMAaTHYECKUX TTAKETOB
MpOrpamMM JJisl MPOBEICHUS BHIYUCICHUN B THAPOTa30
JTUHAMHUKE

YmMeeT npoBoauTh (HhopMasbHbIC T0KA3aTeIbCTBA MaTe-
MaTUYECKUX PE3yJIbTATOB HA OCHOBE 3aKOHOB THAPO
ra30JMHAMHUKHN

Brnaneer HaBpikamMu oOecrieueHUs] KOPPEKTHOCTH BbI-
MTOJIHEHUSI BBIYMCIIEHUH B THIIPO Ta30MHAMUKE KOMIIb-
IOTEPHBIMU CPEACTBAMU




Kon n HammeHoBaHMEe HHIUKATOpa™

PC3yJ'H>TaTLI O6y‘l€HI/ISI IO JUCHHUILINHE
JOCTHXKCHHUA KOMIICTCHIIUN

MH), APYTHMH MEAArOTHYECKUMU 1 UHBIMH

pabOTHUKAMH; COBPEMEHHBIX ITe1arornye-

CKHX TEXHOJIOTHH peayr3aniy KOMIETEHT-

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 0Oy4deHUst 1 | 3HAET OCHOBBI METOIOJIOTHH MTPENOAABAHMS THIPOTa30

TUArHOCTHKH 00pa30BaTeNbHBIX PE3YNbTa- | TUHAMHUKH

TOB C y4eTOM clelu(uKy yueOHOl qucu- | YMeeT CHCTeMaTH3MPOBAHHO M3JIaraTh OCHOBHBIE TIOHSI-
IUTMHBI ¥ PEATbHBIX YYEOHBIX BO3MOMXKHO- THSI, METOJIBI U PE3YyJIbTaThl THAPO ra30JMHAMUKH

CTel Bcex KaTeropuil 00ydaromuxcs; npu- Brameer HaBbIKaMU TIPETIOJaBAHUS OCHOB BBIYHCITH-
eMaMH OIICHKH 00pa30BaTEeIIbHBIX PE3yJib- TENBHOM THAPO ra3oqMHAMUKI

TaTOB: (POPMHUPYEMBIX B IIPETIOIaBAEMOM
IpeaMeTe TIPEIMETHBIX W METarpeIMETHBIX
KOMITCTEHIINH, a TAK)Ke OCYIIECTBIISATH
(COBMECTHO C MCHUX0JI0TOM) MOHUTOPHUHT
JIMYHOCTHBIX XapaKTCPUCTHUK

Pe3ynpraThl 00y4eHUs MO AUCIMIUIMHE TOCTUTAIOTCS B PaMKaX OCYIIECTBICHUS BCEX BU-
JIOB KOHTAKTHOW M CAaMOCTOSITENIbHOW pabOThl OOYJaIOUINXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IJIAHOM.

WHankaTopsl JOCTIKEHHUST KOMIETEHIINA CUUTAIOTCS C(OPMHUPOBAHHBIMH TIPU JTOCTHXKE-
HHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB OOYyUCHHS.

2 CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1 Pacnpenenenue Tpy10EMKOCTH JUCHHUILUIMHBI 10 BUaM padboT

OO6riast TpyI0EMKOCTh JUCIUIUIMHBI COCTAaBIsACT 2 3a4€THBIX equHUIBl (72 yaca), MX
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 3aHATHUS 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 1abopaTopHbIM 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 CopepkaHue TUCIUTUTHHBI

Pacnpenenenue BuOB yueOHOH pabOThI U UX TPYIOEMKOCTH MO pa3leiaM JAUCIUTUINHBI
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 XKUIKUX 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 Copnepxanvie pa3/iefioB TUCIUTLIHHBI

3anarus JIEKIIMOHHOI'O THIIA

®opmMma
Haumenosanue
No Conepxanue paszaena 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, (pU3MUECKUE CBOWCTBA KH[I-
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 Maremarnueckass MOAENIb UAcAILHON xuakoctd u| YO, 1O
oOpaTHBbIE 3a7a4u cHUCcTEeMa ypaBHEHUH Dilnepa.
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.
pemenus ypaBHeHuitR.4 3anaun OOTEKaHHs HICATBHOM KHUIKOCTBIO (TIpsi-
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 Oonbiiux uucnax PeliHonbiaca (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 TUIEPOOIMUYECKON 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).

MatemaTtnueckoe MOJEIMPOBAHME IJIOCKONApal-
JIENbHBIX YCTAHOBUBLIMXCS 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-
aure. dopMamMu TEKYyIIEro KOHTPOJIA SABJSAIOTCS YCTHBIM ompoc (YO) M MUCBMEHHBIH OIpoc
(I10).

dopma
HaumenoBanue
Ne paszena HaumenoBanue 1abopaTtopHbIX padboT TEKYILETO
KOHTPOJISI

1 |OOuue cBeneHus o AHaMTAYECKHUE pElIeHUs 3a1a 110 YO, I10
MaTeMaTHYECKUX MaTeMaTH4eCKOMY MOJECITUPOBAHUIO TEUCHHI
MOJIEIISAX UJCATLHOM XKUIKOCTH (3a7a9u 0O0TEKaHUs,

TUIPOMEXAHUKU U WCTEYEHUs, BO3JICHCTBHS MOTOKA HA TOBEPXHOCTH).
ra3oBoi JUHAMHKH,

buznyeckue cBoiicTa

KUJKUX U Ta3000pa3HbBIX

cpen.

2 |[Ipsimble 1 oOpaTHBIC AHaJIUTHYECKUE PELIEHUS 3a1a4 C vO, 110
3a1a4n HCIOJIb30BaHUEM UHTETPAbHOTO COOTHOIICHUS
MaTeMaTU4eCKOro (ypaBuenusi) bepuysum 171s uaeanbHOM KUIKOCTH
MOJICJIUPOBAHUS B U C YYETOM BSI3KOCTHU (7151 TPYOKH TOKa ¢
TIJIOCKOM TUAPABIMYECKUMH TIOTEPSIMHU ), @ TAKKE YPABHCHUS
TUIPOMEXAHUKE. Komm — Jlarpanxa.

Csenenusi 00 OCHOBHBIX
METOJIaX PEIICHUS
YPaBHEHUN JBUKEHUS
KUJKOCTHU U Taza
(aHayIUTHUECKHUE
peLIcHHs).

3 |MeToabl YHCIIEHHOTO YucneHHble METO/IbI PELICHUS U VO, I10
MOJICJTUPOBAHUS U ACUMITOTUYECKUIl aHaTN3 Ha PUMEpPax
ACUMITTOTUYECKOTO THAPOMEXaHUYECKUX U Ta30/IMHAMHYECKHUX 3a7a4
aHam3a JUTSL M1€aJIbHOM U BA3KOM Cpelibl (3a4a4u co
TUAPOMEXAaHWYECKUX U |CTapIIuM oneparopom Jlamnaca, runepboaudeckue
a’POJMHAMUYECKHUX CUCTEMBI 2X2 MepBOro MopsakKa, 3a/1auu,

MOJIETIEH. CBOJSIINECS K OUTapMOHUYECKOMY YPABHEHHIO).

I[IpumepHasi TeMaTHKAa KypPCOBBIX padoT (MPOEKTOB)
BrinonHenue KypcoBbIX paboT (IPOEKTOB) yueOHBIM IUIAHOM HE MPEAYCMOTPEHO.

2.4 TlepeueHb yueOHO-METOIMUECKOTO 0OECTICUEHUS]
JUISI CAMOCTOSITENTBHOM PabOThI 00YJAIOIXCSI TIO TUCIUTLITHE

CamocrosiTenbHas paboTa CTYyJI€HTOB [0 TUCLUIUIMHE BKIIOYAET CJIEAYIOIINE BUABI J1es-
TEJIbHOCTHU:

— popalbOTKy M aHAJIN3 JEKIMOHHOIO MaTepHaa;

— U3y4eHue yueOHOM! JInTepaTyphl;

— nouck uHdopmanuu B cet HTEepHET Mo pa3IMyHbIM BOIIPOCAM;

— pELLIEHHE 3a/1a4 110 TEMaM Kypca;

— paboTy C BOIPOCAaMU JIJIsl CAMOIIPOBEPKH;

— MOATOTOBKY K KOHTPOJILHOHN paboTe;

— IIOATrOTOBKY K 3a4€TYy.
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[lepeueHp yueOHO-METOJMUECKOT0 00eCTIeueH s JUCIUIUIMHBI TPEICTABICH B TaOJIHIIE.

Bun camocrosTeapbHON
paboThI

ITepedenb yueOHO-METOAMUECKOTO 00ECIEYCHH ST JUCUIUIMHBI
T10 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI

[ToaroroBka K TeKyIie-
MYy KOHTPOJIIO

1. Meroauueckre yKa3aHus AJsl MOATOTOBKH K 3aHSTHIM JIEK-
LIUOHHOTO ¥ CEMUHAPCKOTO THUIA. Y TBEP)KICHbI Ha 3aceaHuu
CoBera (¢akynbreTa MaTeMaTHKH U KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'Y». ITporokoa Ne 5 ot 05 mas 2022 T.

2. Metonnyeckue yka3aHUS IO BBIOJIHEHUIO CAMOCTOSTEINb-
HOW paboThl oOydaromxcs. YTBepkIeHbl Ha 3aceqanun Co-
BeTa (akynpTeTa MaTeMaTHKM W KOMIIBIOTEPHBIX HAyK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.

3. MeTtoauueckue yka3aHHs MO HCIOJIb30BAHUIO MHTEPAKTHB-
HBIX METO/I0B 00y4eHHMs. YTBepxkaeHbl Ha 3acenanuu Cosera
(hakynpTeTa MaTeMaTUKH U KoMIbloTepHbIX HayKk ®T'BOY BO
«Ky6I'V». IIporokon Ne 5t ot 05 mast 2022 1.

4. Meroauyeckue yka3zaHHs IO IOATOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepkaeHb! Ha 3acenannu Cosera (axyib-
T€Ta MaTeMaTHKM M KommbloTepHbIX Hayk PI'BOY BO
«Ky6I'V». IIporokon Ne 5t ot 05 mas 2022 1.

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

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

2. Meronuveckne yKa3aHHWsS IO BBIMOJHEHHIO pacueTHO-
rpaduyeckux 3alaHuil. YTBepxkaeHbl Ha 3acepanun Cosera
(bakynpTeTa MaTeMaTUKu M KomnboTepHbiXx Hayk PI'BOY BO
«Ky0I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

IToxroroBka u oopm-
JIEHUE OTYETOB 10
MIPAKTHKE

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

Beinonnenue u 3amura
BBIITYCKHOM KBau(u-
KallMOHHOM paboThI

1. Metoauueckue yka3aHMs 10 BBIMOJHEHUIO U 3alllUTE BbI-
MyCKHOW KBaJIM(UKAIIMOHHON paboThl (OakaiaBpuar, Maru-
CTpaTypa, CIEIUaJINTET). Y TBEpXkKAEHbI Ha 3aceqanuu Cosera
(akynbpTeTa MaTeMaTUKU M KoMibloTepHbIX Hayk @PI'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadoThl 00ydaromuXxcs U3
YHCIIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBnstoTcst
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B leyaTHOU (hopme yBeIMUEHHBIM HIPU(TOM;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA;

— B ¢popMe ayaunodaiina;

— B reyatHo (opme Ha s3bike bpaits.
JInst AL ¢ HapyIeHUs MM CITyXa:
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— B I1e4aTHOH (hopme;

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arnmapara:

— B IIeYaTHOM (opme;

— B (popMe 2IEKTPOHHOTO TOKYMEHTA;

— B (hopme ayauodaiina.

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

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, IPUMEHSIEMBIE
TP OCBOEHHUHU JUCHUITJINHBI

B xone usyuyeHus: IUCUUIUIMHBI IPEIYCMOTPEHO HUCIIOJIb30BAHUE CIENYIOIINX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH: JIEKIMH, JJaOOpaTopHble pabOThl, NOArOTOBKA MUCbMEHHbBIX aHAJIUTHYe-
CKuX paboT, caMocTosITeIbHas paboTa CTYACHTOB.

KomneTeHTHOCTHBIM MOAX0 B paMKax MpernoAaBaHus JUCLUIUIMHBI peau3yercs B HUC-
[10JIb30BAHUN UHTEPAKTUBHBIX TEXHOJOTUN U aKTUBHBIX METOOB (IPOEKTHBIX METOAUK, MO3IO-
BOI'0 IITYpMa, pa30opa KOHKPETHBIX CUTYAIU, 1€1arornyeckoro 3KCIepuMeHTa, HHbIX (GOpM) B
COUYETaHWH C BHEAYIUTOPHOI pabOTOM.

WHudopmanvoHHble TEXHOJIOTHH, IPUMEHSIEMbIE TIPU U3YYEHUHU TUCLUILIMHBI: UCIOJIb30-
BaHNE MH(OPMAIIMOHHBIX PECYPCOB, MOCTYMHBIX B MH(YOPMALIMOHHO-TEICKOMMYHUKAITMOHHON
cetu HTEpHET.

Jiist 6omee 23 PEeKTUBHOTO BOCIIPUATHSL MaTepHajia 4acTh JEKIUI 1 1a00paTOpHBIX paboT
IPOBOJUTCS C INPUMEHEHHEM MYJIbTUMEIUINHOIO OO0OpYJOBaHUS — KOMILIEKCAa almapaTHo-
IIPOrPaMMHBIX CPEACTB, MO3BOJISAIOLIMX 0JIB30BATEN0 padOTaTh ¢ rpa)uKoi, TEKCTOM, 3BYKOM,
BUJICO U JIp., OPTaHU30BAaHHBIMU B BUJIE €JUHON MH(DOPMAIIMOHHON Cpebl.

AnanTuBHble 00pa30BaTEIbHbIE TEXHOJIOTUHU, PUMEHSIEMbIEC PU HU3YUYEHUU IHUCLUILIHU-
HbI — JUJIs1 JIML C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBbsI IIPEAYCMOTPEHA OpraHu3alus KOH-
CYJIbTAIMI C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

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

Ilepeuens Bonpocos it KoOHTpoJst CPC 1 OATrOTOBKM K 3a4€Ty.

1. Tlonstue (ha3oBBIX COCTOSIHUM <OKUJIKOCTh M Ta3», UX OTIMYHE MO MEXaHUYECKUM CBOM-
CTBaM.

2. TIMOTHOCTH ¥ MOHSTHE CIUIOIIHOW CPEIbl, IPUMEPHI Cpell, HE NMEIOIINX CTPOTOTO OIpeesne-
HUS TUIOTHOCTH.

3. Bsi3koCTB XHIKOCTH, €€ omnpeaeneHne, pu3nueckas pa3MepHOCTh, CIOCOOBI ¥ MTPHOOPHI TS
U3MepeHus (XOTs Obl OJIHH).

4. T'mapocTaTuyeckoe IaBJI€HHE, HAXOXKJIEHUE CWJI, JEHUCTBYIOIIMX Ha CTEHKH pe3epByapa,
LEHTp JIaBJIeHUs (OnpeeseHne ero U XoTs Obl OJJUH MPUMEP HAXO0XKICHUS).

5. 3akoH Apxumena, IEHTp IUIaBaHUS Tesa (€ro ONpeneieHue), YCIOBHE OCTOWYMBOCTH IUIa-
BAIOIIIETO TEA.

6. IlonaTue maeanbHOM XUAKOCTH M UJCATBHOIO ra3a (IocjelHee TONIbKO KacaTeIbHO MEeXaHH-
YECKUX U 00111e — TEPMOAMHAMUYECKUX XapaKTEPUCTHK).

7. YpaBHeHHe IBM)XECHUS HJI€AIbHOM XKHUAKOCTH (Disiepa), MpocTeiiine NpuMepsl ero pereHus

(xOTs1 OBI OMH).

YpaBHEHUE HEPA3PBIBHOCTH (CIUIOMIHOCTH) KaK CJIACTBUE 3aKOHA COXPAHEHUS MacChI.

9. VYder cKMMaeMOCTH Ta3za W Pa3InYHbIC BUIBI YpaBHEHUS COCTOSHUS. YacTHBINA ciaydail He-
CKUMAEMOH KUIKOCTH.

o
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10. YpaBHenue bepHysum BIOIh TUHUU TOKA YCTAHOBUBIIETOCS TEUSHUS UICATBHON KUIKOCTH
(6e3 mokazaTenbCTBa), MPUMEP €ro MPUMEHEHUs (XOTsI ObI OJIUH).

11. VpaBuenue bepuymuim [uist TMHUM TOKA MI€ATBHOTO Ta3a (0e3 JoKa3aTenbCcTBa), IPUMEp €ro
npumenenus, 3 dexr xoyns — Tomcona.

12. B3aumoielicTBUE MOTOKA UACATHLHON KHUIKOCTH C TBEPIBIM TEJIOM (TIOTEHIIMAIBHOE 00TeKa-
HUE), HAXO0XJICHHUE CUJIbI, IEHCTBYIOMIEH Ha oOTekaeMoe Telo, napaaokce lanambepa.

13. Teopemsl ['enbMromnbiia 0 BUXpSAX, HOHATHE TPYOOK TOoKa, popmyrna Jlarpamka it u3MeHe-
HUS TUPKYIISIUH.

14. Ynap ctpyu 0 mpensiTCTBHE, CUiIa JICHCTBUSA CTPYH, MOLIHOCTH CTPYH, NepefaBaeMasi 1BH-
KyILIEMYCS TEIy.

15. 'mapaBnnueckuii ynap B Tpy6e, popmyna XXykoBckoro, npuMmep ABHKEHUS B TpyOe mocie
ruipoyaapa (IMHAMUYECKUH MpoIiece NPy KaKuX-TH00 Ha4adbHBIX YCIOBHUSX ).

16. YpaBuenue HaBbe — CTokca (0€3 J0Ka3aTenbCTBa), MPOCTEHININN TPUMED €T0 pelIeHus (XOTs
OBl OJIUH).

17. YpaBuenue bepHymiu ais CTpyWKH BSI3KOH KUJKOCTH, TOHITHE THIPABINYECKUX MOTEPH,
MOTEPH 1O JUTMHE U Ha MECTHBIX COMPOTUBIICHUSX (pEIIeHUE XOTsl Obl OJTHOM 3a7a4i Ha y4eT
TUIPABINYECKUX TOTEPD).

18. Mcrionp30BaHue TEOPHH pa3MEPHOCTEH B 33aa4aX MEXaHUKHU JKUAKHX M Ta3000pa3HbIX cpel
(IT — Teopema Ge3 noka3aTenbCcTBa), THAPOAMHAMUUECKOE U ra30MHAMHYECKOE MO00ue Ipu
MOJEIUPOBAHUH TCUCHUH.

19. Teuenus okoio Tesn B OECKOHEUHOH 00JACTH C 3a/laHWeM MOCTOSTHHOM CKOPOCTH B OEcKo-
HEYHOCTH (3a7auu OoOTeKaHusl) — UX o0e3pa3MepuBaHKe U MpeAeNbHbIE Ciiydau (M0 YUCITY
Peitnonnaca).

20. Ilnenku U KaneabHbIC TeUEHUS (MX OMpeeNieHUe U AeUCTBUE CUIl IOBEPXHOCTHOTO HATSKE-
Husl) — npubmkenue Ctokca.

21. Knacc moTeHIMalbHBIX U BUXPENOTEHIIMAIBHBIX TeUeHUH (IpeaeNbHbli ciydail 6eckoHeu-
HOro yucia PeliHonbaca), MOHITHE TOTPAHUYHOTO CIIOSL.

22. Teopus XKyKOBCKOT0O O MOIBEMHON CHJI€ KPBUIOBOTO mpoduis. MeTo KOHPOPMHBIX 0TO0-
paXeHu! ISl MOTEHIMATBHOTO OOTEKaHUs HEC)KMMAeMOM >KHAKOCTHIO. [IpucoennHeHHBIH
BUXDb.

23. MeTo/1bl KOHTYPHBIX ¥ TIOBEPXHOCTHBIX WHTETPAJIOB IS MIOTYICHUS YCPETHEHHBIX 110 TTOTO-
Ky BeJINYUH. Y paBHeHue bepHynnu s TpyOku Toka.

24. Meron XapakTEepHCTUK IJi HECTAllMOHAPHOTO OJHOMEPHOTO TEUYEHHS HICalbHOTO Trasa.
Bouabl Pumana.

25. MeTton xapaKTepUCTHK 7Sl CTAIIMOHAPHOTO CBEPX3BYKOBOTO TEUEHUS Ta3a UCAIbHOIO Ta3a.
Bomnsl [Ipanarns — Maiiepa.

[IpuMeps! TUIIOBBIX 3aaHUM JJI TEKYIIETO KOHTPOJI YCIIEBAEMOCTH.
1). B OeckOHEYHOI TOPU30HTATIBHON TPYOE MOCTOSHHOTO CEUEHHS CIIpaBa HAJIEBO TEYET
KHAKOCTB €O cKkopocThio (—V,) n maBienuem P, (X-koopawHara Bposs TpyOsl). B moment t=0,

Touke B X=0 HaYMHAIOT OCTAaHABJIMBATH KUJKOCTh, H3MEHSIS €€ CKOPOCTh 110 JINHEHHOMY 3aKOHY,
Y MOJHOCTHhIO OCTAHABIMBAIOT yepe3 BpeMs T. HaliTu 3aKOHBI U3MEHEHUsI CKOPOCTH U JIABJICHUS
xuakocta ipu X>0, >0, ucnons3ys cucreMy YpaBHEHHH aKyCTHYECKOT'O MPHUOIMKCHHS. JTa
CXeMa Ha3bIBAETCS HEMPSMbBIM THAPOYIaPOM.

2). Teno ABMXKETCS CO CKOPOCThIO V B KHJIKOCTH IUIOTHOCTH O . Baamu oT Tena xuji-

KOCTb NokouTcs. HaliTu MakcuMasnbHOe 1aBlIeHNe Ha TOBEPXHOCTH Tea.

3). IN'opuzonTanbHas Tpyba BeJET U3 HAMOPHOTO pe3epByapa B arMocdepy. B HavanbHbIH
MOMEHT BpeMEeHU TpyOa MmycTasi, a )KMJIKOCTh IJIOTHOCTH L , BBITEKAIOIIAsl U3 pe3epByapa, Hauu-
HaeT ee 3anojHATh. CunTas JaBjeHUE Ha BXOJE B TPyOy IMOCTOSHHBIM, NTpeHeOperas ruapaBiiu-
YEeCKUMHU TOTEPSMH, ONPEIETUTh CKOPOCTh, ¢ KOTOPOH >KUIKOCTh Oy/leT ABUraThCs Ha BBIXOJE
u3 TpyOBbl, eciii TpyOa OYeHb IIuHHAA (B Mpejesie OecKkoHeuHas ).

4). OTBETUTH HA CIICTYIONINE BOMPOCHL:
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a) [Touemy mepexox OT OypHOTrO TE€YEHHS K CHOKOWHOMY, HE MOXKET OBbITh IJIaBHBIM, a
JIOJDKEH OCYHIECTBIIATHCS HMEHHO Yepe3 MMAPABINYECKUI MPBIKOK?

0) IloyeMy HPBDKOK HE MOMKET OCYLIECTBISATHCS B OOpaTHYIO CTOPOHY (C HMOHMKEHUEM
YpOBHsI)?

B) Hakonen, nouemy ruipaBivuecKkuil IpbIKOK, Jaxke eciid oH HenojaBwkHbIN (U=0), Bce
K€ HeNb3s1 CYUUTATh YCTAHOBUBLIMMCS T€UCHHEM?

Kputepuu onieHuBaHus 10 3a4eTy.

Oruenka «3ayTeHO0» BBICTABIISIETCS] IPU YCIOBUHU, YTO CTYJICHT MPOSBUII 3HAHUSI OCHOBHO-
ro MUHUMYMa M3y4€HHOr0 MaTepuaia B 00bemMe, HEe0OOXOUMOM /ISl MTOCIEIYIOIIEero 00y4eHus.
[TpakTHdeckoe 3aJaHue BBHITIOJHEHO, BOZMOYKHO, HIMEIOTCS OT/IeJIbHBIC HETOYHOCTH U OLITHOKH.

Onenka «He 3auTeHO» BBICTABISETCS MPU YCIOBUHU, YTO OOHApPYKEHBI CYIIECTBEHHBIE
npoOenbl B 3HAHUM OCHOBHOI'O MaTepuala, MPAaKTUYECKOE 3aJIaHUE BBINOJIHEHO HE B IMOJIHOM
00BEME, UMEIOTCA CYILIECTBEHHBIE OMIMOKHU, OKOHYATENIbHBIX OTBETOB HE MOIYYEHO.

OueHoYHBIE CpeCTBA ISl MHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMU BO3MOXKHOCTSIMU 3JI0PO-
BbsI BBIOUPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOIMMOCTH WHBAIHMIAM U JIMLAM C OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3/10pO-
BbA NPCAOCTABIIACTCA AOMOJIHUTCIIBHOC BPpEMA IJId IMTOATOTOBKH OTBETA HA SK3aMCHC,

— IpY IPOBEJICHUHU MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB OOYYCHUSI HHBAIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTSAMHU 300POBBA IMPEAYCMATPUBACTCA HMCIIOJIB30BAHUC TCXHUYCCKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— MPU HEOOXOIMMOCTH JIJIsi O0YUAIOIIUXCS C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3]I0POBbsI
Y MHBAJIHMIOB TPOLENypa OLEHUBAHUS PE3YJIbTaTOB OOYYEHUS MO TUCHUIUIMHE MOXKET IPOBO-
JUTHCSA B HECKOJIBKO 3TaIlOB.

[Ipouenypa oneHuBaHUS PE3yIHTATOB OOYUEHHS WHBAJIHMIOB M JIMIl C OTPAaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIIO) MpeAycCMaTpUBaeT IPEJOCTaBICHUE WH-
dopmaru B popmMax, aIanTHPOBAHHBIX K OTPAaHUYCHUSM HX 370POBbS U BOCIPUSATHS HHPOpMa-
ouun:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnusIMU OITIOPHO-JBUTATEIBHOTO almapara:

— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YAFOIIUXCS.

5 TIEPEYEHb YYEFHOM JUTEPATYPBI, HHOOPMAIIMOHHBIX
PECYPCOB U TEXHOJIOI' U1

5.1 VwueOnas nureparypa

1. Caburos, K.b. YpaBHeHus: matemaTu4eckoil pusuku [DneKTpoHHBIN pecypc]: yueb. —
OnekTpoH. JgaH. — MockBa: ®wusmatiur, 2013. — 352 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/59660

2. Temam P. MaTtemaruueckoe MOJIETHMPOBAHUE B MEXAaHUKE CIUIOIIHBIX Cpela: yuyeOHoe
nocobue / Temam P., MupanBunb A. — DnextpoH. nan. — M.: "Jlabopatopus 3Hanuit" (panee
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"BUHOM. JlaGopatopus 3uanuit"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [DnekTpoHHBII
pecypc] — URL.: https://e.lanbook.com/book/94110 (06.04.2018).

3. Psabennkuii, B. C. BBeneHre B BEIUMCIUTEIBHYIO MATEMATUKY [ DIEKTPOHHEIHN pecypc]
/ B. C. Psabenbkuil. - 3-¢ uzn., ucnp. u gon. - M.: ®©U3IMATIIUT, 2008. - 288 c. - (Dusrexos-
CKUHi  yd4eOHHK). - ISBN 978-5-9221-0926-0. —  Pexumm  gocryma:
http://znanium.com/catalog/product/544692

4. TIpucekun, B.JI. OcHOBBI METO/1a KOHEYHBIX JIEMEHTOB B MEXaHUKE J1e(hOPMHUPYEMbIX
ten: yaeOnuk / B.JI. IIpucekun, I'.U. 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

5. Anekcannpos, /[.B. Beenenue B ruipoguHamMuKy : yaeOHoe mocobue / J[.B. AnexcaH-
npos, A.1O. 3ybapes, JI.IO. MckakoBa. - ExkatepunOypr: M3aaTenbcTBO YpanbCKOro 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

6. Murpodanona, O.B. 'mapoaunaMuka u TemIooO0MeH 3aKpY4EeHHBIX MOTOKOB B KaHa-
Jax snepHO-3IeKTpudecKkux yctaHoBoK / O.B. Murpodanosa. - MockBa: ®uzmatiur, 2010. -
286 c¢. - ISBN 978-5-9221-1223-9 ; To xe [Dnekrponnbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.2 Tlepuoaudeckas utepaTypa

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.1I., 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. bynsixkun A.B. JlaMuHapHbBIN MOrpaHUYHBIN CIOW MPU 00TEKaHUH KPBLIOBOTO POl ¢
KpyroBoii Beiemko# // I3B. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynsxun A.B. BuxpeBas siueiika ¢ BpalllarOIIMMCsl BHYTPU LUIUHIPOM Ha MOBEPXHOCTU
KpBUIOBOTO mpodwmis npu Oompmux uucnax PeliHonmbaca // M3B. PAH Mex. xuak. 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.
351 -361

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsbl (IBC):
1. BBC «FOPAWT» https://urait.ru/

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

4. DBC «JIAHb» https://e.lanbook.com

IIpogdeccuonanbHbie 6a3bl JAHHBIX:

1. Hayunas snekrponHas oubmuoreka (HOB) http://www.elibrary.ru/

2. HanuonanbHast 371€KTpOHHas OnbIuoTeKa (0CTyI K DIeKTPOHHON OMOIHoTeKe Tuc-
cepranmii Poccuiickoii rocymnapcteennoi oudanorexu (PI'B) https://rusneb.ru/

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

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

Pecypcbl cBOOOAHOTO fOCTYNA:

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

2. ®epepanbublii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru/;

3. Hudopmannonnas cucrema «EnnHoe 0KHO AOCTyIHa K 00pa3oBaTeIbHBIM pecypcam»
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http://window.edu.ru/;

4.  Enwnas koyekius mudpoBeIX 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

5. ®denepasnbHblii IEHTP HHGOPMAIIMOHHO-00Pa30BaATEILHBIX 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 «Yuebdax» http://www.ucheba.com/;

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI
KyoI'y:

1. Cpena Moay/IbHOIO JUHAMHUYECKOro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX TIIaHOB, y4eOHO-METOAMUYECKUX KOMIUIEKCOB, TyOIMKAIuil 1 KOH]e-
pennumii http://mschool.kubsu.ru/

3. bubnmoreka nHpOpMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX 00pa3oBa-
TeNBHBIX TexHoorui http://mschool.kubsu.ru;

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

5. DnekTpoHHBIE 00pa3oBaTeIbHbBIC PeCypChl Kadeapsl HHPOPMAMOHHBIX CHUCTEM U
TexHojoruil B oopazosanuu Kyol'Y u Hayuno-meroaunueckoro xypHaina "LIHKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/

6 METOJANMYECKHUE YKA3AHUSA AJ151 OBYYAIOLNXCSA
11O OCBOEHUMIO JUCHUIIJIMHBI

[Ipu npopaboTke yueOGHOro MaTepuaga peKOMEHIYeTCs:

— IIOBTOPUTh M YSACHHUTH OINpPEJENICHUs] U CBOMCTBA OOBEKTOB, ONEpallii 1 OTHOLICHUH,
BCTpeyaronecs B (POpMYITHPOBKE TEOPEM U MOCTAHOBKE 3a/1a4;

— 3aMcaTh B MaTeMaTHYECKOM (hopMe TepMHUHBI, CBSI3aHHBIE C PacCCMAaTPUBAEMOM TEMOM
U BCTpeyaromuecs: B JOpMyJIHPOBKE TEOPEM U TIOCTAHOBKE 3a71ay;

— NIPOBECTH TpaUUYEeCKyl0 HHTEPHPETAlMI0 BCTpeyaroluecs: OOBbEKTOB, OmNepanuil u
OTHOIIICHUH,

— JUISl TPOMO3JIKUX BBIPQKEHUH BBECTH KOMITAKTHBIE 0003HAUCHMSL.

B ocBoeHHMHN TUCHMITIMHBI MHBAJIUAAMU U JIUI[AMU C OFPaHUYEHHBIMH BO3MOKHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WunuBuayanbHble KOHCYIbTAIMM 10 TPEAMETY SBJISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJy IpernojaBaTeeM W O00yJarollMMCS WHBAJIWJIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 3710POBBS.

7 MATEPUAJIIBHO-TEXHUYECKOE OBECIHEYEHME ITO JUCIHUIIJIMHE

Pacnpenenenue BUAOB MaTepUaIbHO-TEXHUYECKOTO OOECHEUeHHs M0 BHJIAM 3aHATHN
IpEeJICTaBJICHO B TaOIHIIe.

HaumenoBanue OCHa]J_[eHHOCTL HepequL JIMICH3WMOHHOI'O

CrienyaJIbHbIX HOMeHIeHI/Iﬁ

CIiICIaJIbHBIX HOMCHICHPII;‘I

MIPOTPaAaMMHOTO 00ECTICUECHHUS

VYdeOHble ayJUTOPUH IS TIPO-
BEJICHUS 3aHATHI JIEKIIMOHHOTO
THIIA

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

Mebenb: yueOHas MeOeb.
TexHU4YecKue cpencTra ooyde-
HUSL: DKpaH, IIPOEKTOP, KOMIIBIO-
Tep

CpEJICTBO MOJATOTOBKH MPE3EH-
Tauuii MS PowerPoint;
MaTeMaTU4YECKUIl NaKkeT

MathCAD
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VYueOHble ayAUTOpUH AJS MPO-
BEJCHHUS J1abOpaTOpHBIX padoT,
IPYNIIIOBBIX U WHIVBHIYaJIbHBIX
KOHCYJbTalui

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

Mebens: yueOHas MeOemb.
Texaudeckue cpeacTra odyde-
HUSL: DKPaH, MPOEKTOP, KOMITbIO-
TEp C mocTynoM Kk cetu «MHTep-
HET» U B 3JICKTPOHHYIO UHPOP-
MaIMOHHO-00pa30BaTEeIbHYIO
Cpelly OpraHu3aluu

WuTepueT-Opay3eps! s mpo-
CMOTpa cailToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKH IIPE3CH-
taruii MS PowerPoint;
MaTeMaTUYCCKUN MaKeT
MathCAD

VYuebHble ayJUTOPUH U1 TIPO-
BEJICHUS TEKYIEH U TIPOMEXKY-
TOYHOM arTecTanuu

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

Mebens: yuebHas MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
Tep

MarteMaTHYECKUH MTaKeT
MathCAD

JI1st caMOCTOSTENBbHON pabOThl O0YYAIOIIMXCS MTPEAYCMOTPEHBI TOMEIICHUS, YKOMIUICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MeOENbl0, OCHAIEHHBIC KOMITBIOTEPHONW TEXHUKOW C BO3MOXK-
HOCTBIO TIOJKITIOUYCHHS K ceTH «MHTepHEeT» U 00ecledeHneM JIOCTyIa B 3JICKTPOHHYIO HHQOP-
MaIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HauMmenoBanue nomMelneHumn
JUISL CAMOCTOSITEIFHOM PabOThI
00yJaronmxcs

OcHallleHHOCTE MOMEIIECHUI
JUTSL CAMOCTOSITEIILHOM PabOTHI
oOyJaronmxcs

Ilepeuens JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCIICUeHUS

ITomemenue st caMocTos-
TEJNBHOW PabOTHl 00YHAIOIIUXCS
(anTanbHbI 3an Hay4Hoit On0-
JINOTEKH)

Mebens: yueOHas meOenb
Kommnekr crienmannzupoBas-
HOW MeOeNn: KOMIBIOTEpHBIS
CTOJIBI

O6opynoBaHue: KOMIBIOTEpHAs
TEXHUKA C TIOJKITIOUCHHEM K
UHPOPMAaIMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U JIOCTYIIOM B 3JICK-
TPOHHYIO HH(OPMAIIMOHHO-
oOpa3oBaTembHYI0 cpelly o0pa-
30BaTeNbHOMN OpraHu3aIum, Beo-
KaMepbl, KOMMYHHUKAI[HOHHOE
o0opyioBaHue, 00eCIeUnBat0-
1Iee JIOCTYI K CETH HHTEPHET
(mpoBoHOE CcoeHEHKE U Oec-
MPOBOJIHOE COETMHEHHUE IO TEX-
nonorun Wi-Fi)

WnTtepueT-6pay3epsl Ams npo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CpEeJICTBO MOJATOTOBKH Mpe3eH-
tauuii MS PowerPoint

[MTomerienue aj1si CaMoOCTOs-
TEJNBHOW PabOTHl 00YHAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas meOenb.
[Monxmrouenne kK nHGOpMAIIH-
OHHO-KOMMYHHKALIMOHHON CETH
«IHTEpHET» U TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITUOHHO-
obpa3zoBarenbHYyIO cpery oOpa-
30BATEJILHON OpraHu3aluu

WnTtepueT-6pay3epsl Ajs npo-
CMOTpa CaliTOB B ceTH MHTEp-
HET;

CpEeJICTBO MOJATOTOBKH MpPE3eH-
taruit MS PowerPoint




