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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

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

npotokoi Ne 10 ot 18.04.2023.

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

VYTBepikaeHa Ha 3aceJaHuM yueOHO-METOJMUECKON KOMUCCHH (paKybTeTa
MaTeMaTHKH M KOMIbIOTEPHBIX Hayk, mpoTokon Ne 3 ot 20.04.2023.

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

PenieH3eHTEI:

Casenko U. B.,, xommepueckuit nupexrop OO0 «Pocl' naBBuno»

Huxutun FO. I'., moneHT kadenpsl TeopeTrueckoil PU3UKHA M KOMIBIOTEPHBIX TEXHOJIOTHI
®I'bOY BO «KybaHckuii rocyJapCTBEHHbBIH YHUBEPCUTET»
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1 IEJIM U 3AJAYU U3YYEHUA JNCHUTTIJIMHBI

1.1 Ilenb n3ydeHUsT TUCIATUIAHBI

Ilens vizydyeHust AUCUUIUINHBI «3a/la4yl U aJTOPUTMBI a3POJAMHAMUKIY: (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 aJICKBAaTHBIC MAaTEeMaTHYECKHE MOJEIH B 3ajadyax THAPO- U a’pOAMHAMHUKH, HCIIOIH30BaTh
MaTEeMaTUYeCKOe OMUCAHUE THIPO- U TA30JUHAMUYECKUX SIBJICHUIA;

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

1.3 MecTo TUCIMIUTMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOTrpaMMBbI

JucuumumHa «3aJa4d U alrOpUTMBI a3POJMHAMUKIA» OTHOCUTCS K 9acTH, popMUpYyeMOr
y4aCTHUKaMU 00pazoBaTeIbHbIX OTHOIIEHUH, O650ka b.1 «/{uctummunsl (Mogysun)», U sBIIsSETCS
JTUCIUATUTMHOM 110 BBIOOPY. B cooTBeTCTBHU ¢ paboynM y4eOHBIM TUIAHOM IUCIHILINHA U3YydaeT-
cs B 8 ceMecTpe 1o 04HOM Gopme oOyueHus. Bua npomexxyTouHoil aTTectaiuu — 3a4éT.

[IpenmecTByomuMy AUCUMUILUIMHAMY, HEOOXOAMMBIMH ISl M3YyY€HUs JaHHOW JUCIIU-
IUIMHBL, ABISOTCS «MaTtematudeckuil aHanuzy», «uddepenunanbusie 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, U U3YyYEHHsI KOTOPhIX HE0OXOAMMa JaHHAas UCIIH-
IUIMHA, SBIAOTC «Marematnyeckuil nmpakTukym», «lccnenoBanue onepauunii», «Teopus 4du-
cem», «Hucnennsle MeTopl», «KoMnbroTepHOE MOoAenupoBanue», «MaTemaTnueckas JIOTUKA U
TEOpUs AJITOPUTMOBY.

1.4 Tlepeuenb MmIaHUPYEMBIX PE3YJIbTATOB O0YUYEHUSI IO JUCLUILUINHE, COOTHECEHHBIX C
IIAHUPYEMBIMH pe3yJIbTaTaMi OCBOEHHUS 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

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

IK-1.1 — JleMoHCTpUpYET HABBIKU pelLie- 3HaeT OCHOBHBIE METOBI KPUTUYECKOI'O aHAJIN3a U OC-
HUS 3a/1a4 MaTEMaTUYECKOTO aHAJIN3a, JIU- HOBBI CUCTEMHOT0 ITOIX0]Ia KaK OOIIEeHayYHOTO METOo/Ia
HEWHOM anreOpel M aHATTMTHYECKOM T€OMET- | YMeeT aHaIM3UpOBaTh 33/1a4y, UCIIOJIb3YsI OCHOBBI KPH-
puH, UCTIONB3ys GyHIaMEHTaIbHbIE 3HAHUS, | THYECKOrO aHAIN3a U CHCTEMHOIO IOIX01a
IIOJIY4YCHHBIC B 001acTH JaHHBIX MaTeMaTH- | YMeeT OCYLIECTBJIATH IIOMCK HEOOXOUMOM IS peme-
YECKHUX JUCLMIUINH HUS [TOCTaBJICHHOH 3a/1a4ui HH)OpMAIUU, KPUTHIESCKU
OLICHUBAsl HAJSKHOCTh PA3IMYHbBIX HCTOYHUKOB UH-
bopmanuu




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHUS KOMITETEHIINU

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

MK-1.2 — [leMOoHCTpUpYEeT HAaBBIKH MPO-
IpPaMMHUPOBAHMS  TTOATOTOBJICHHBIX — 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 GpopMupoBaTh COOCTBEHHBIE CYKACHUS 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-
TEJIbHON 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- TEXHUYECKYI0 HH(DOPMALUIO 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 POpPMaNbHBIC 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 u HH(OOPMATHKY B CpelHEH MIKOJIe, CTIeNUaTbHBIX yueo-
HBIX 3aBEJICHUSIX Ha OCHOBE MOyYEHHOTO (hyHIaMEHTAIbHOTO 00pa30BaHMs H HAyYHOTO MHPOBO33pe-

HHUS

MK-4.1 — [Tonnmaet 1 0OBIICHSIET MECTO
MPENoJaBaeMoro NpeaMera B CTPYKType
y4eOHOM esITeNbHOCTH; BO3MOKHOCTH
npeamera o GopmupoBanuio Y'Y J; cie-
LUaIbHbIC IPUEMBI BOBJICUCHHS B YUEOHYIO
JESITeNBbHOCTB 110 IPEAMETY 00yJaroImuxcs
C pa3HbIMH 00pa30BaTEIbHBIMU OTPEOHO-
CTSIMU; YCTaHaBJIMBATh KOHTAKTHI ¢ 00y4a-
IOLIMMUCS Pa3HOT'O BO3pacTa U UX pPOJUTE-
JIIMU (3aKOHHBIMHM TTPEJICTABUTEISIMH), APY-
T'MIMU TIeJarOTHYECKUMH U HHBIMU paboT-
HUKaMH; COBPEMEHHBIE NT€Aarornieckue
TEXHOJIOTHH PeaIN3ali 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 3a1a4l TUAPO A3POTUHAMUKHA

Bnaz[eeT HaBbIKaMHU MPUMEHEHUS METOZIOB TUIPO A3PO-
JUHaAMUKHU

IIK-4.2 — OcymecTBisieT BEIOOp MecTa
MpernojaBaeMoro npeaMera B CTPYKType
y4eOHOI JIesITeNTbHOCTH; BO3MOYXKHOCTH
npeamera 1o Gopmuposanuio Y'Y J; cie-
HUATBHBIX 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 TIPEICTABUTEIISI-

3HaeT OCHOBHbIE (DYHKIIMM MaTeMaTH4YEeCKUX MaKeTOB
[IpOrpamM Jjisl IPOBEIEHUS BBIYMCICHUN 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-
IBIOTEPHBIMU 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, TU(PPEepeHINPOBAHHOTO 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 00y4aromuxest; IPH- | BianeeT 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 TOCTHTAIOTCS B PaMKaX OCYIIECTBICHUS BCEX BH-
JIOB KOHTAKTHOW M CAaMOCTOSITENIbHOW pabOThl OOYJaIOUINXCS B COOTBETCTBUU C YTBEPKICHHBIM
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 BUJIaM padboT

OO6riast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIACT 2 3a4€THBIX equHHuIbl (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 (MKP) 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 CopeprxaHue TUCIUTUTHBI

Pacnipenenenue BUIOB yueOHOI pabOThI U UX TPYILOEMKOCTH IO Pa3/ieiaM IUCIHUILTIHBI
IPECTaBIICHbI B TAOIUIIE.

HanmenoBanmne pas3aciio

KomngectBo yacos

Bcero

AynuropHas pabota

Bue-
ayJUTOpHAs
pabota

JI I13

JIP

CPC

OO1rue cBecHUs 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
peuieHus: ypaBHeHUI
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 paszaena TEKYIIETrO
paznena
KOHTPOJISI
1 |O6mme cBenenns o 1.1 MartemaTndeckoe MOJICITMPOBAHUE CIUIONIHOM cpe- YO




dopma
HanmenoBanue
Ne Coneprxanue pasjena TEKYLIETO
pasznena
KOHTPOJIS
MaTeMaTHYECKUX JIbl, OIpEJENICHUE IUIOTHOCTH, ONpPEIEICHUE H30-
MOJIEIIAX TPOIIHOT'O JaBJICHUs, (PU3MUECKUE 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 [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 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 Oiinepa (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 OTOOpaXKEHUs, KOHTYpHbIE HHTETPAJIBL,
pas3yioKEHUEe B CyMMY C HCIOJIb30BAaHHUEM METOAA
0a3UCHBIX IOTEHINAJIOB).
3 |Metombl 3.1 YpaBuenus HaBbe — crokca u nmonarue o merogax| YO, 1O
YHUCIIEHHOTO UX YUCIIEHHOTO PELIeHHUS.
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 PeiliHonpaca, CBEOEHHE JTOro ciydas K

OUrapMOHUYECKOH 3aaue s QYHKIIUU TOKa.

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

MatemaTtnueckoe MOJEIMPOBAHME IJIOCKONApal-
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. dopMamMu TEKYIIEro KOHTPOJIS SBJSAIOTCS yCTHBIA onpoc (YO) M mMUCBbMEHHBIH Ompoc
(I1O).
dopma
HaumenoBanue
Ne pasmena HaumenoBanue 1abopaTtopHbIX padoT TEKYILETO
KOHTPOJISI

1 |OOuue cBeneHus o AHaMTAYECKHUE PEHICHUs 3a]1a4 110 YO, I10
MaTeMaTHYECKUX MaTeMaTHYeCKOMY MOJEIMPOBAHUIO TEUCHHIH
MOJIEIISAX UJCATbHOM KUIKOCTH (3a7a9n 00TEKaHUs, UCTCUCHUS,
TUIPOMEXAHUKU U |BO3ACHCTBHSI IOTOKA HA TOBEPXHOCTH).
ra3oBoi JUHAMHKH,
buznveckue
CBOMCTBA XKUJKUX U
ra3000pa3HbIX Cpes.

2 |[Ipsimble AHaJIUTHYECKUE PELIEHUS 3a1a4 C VO, 10
oOpaTHbIE 337]aul  |HCIIOJB30BAaHMEM MUHTETPATbHOTO 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 Ta30IMHAMHYECKHUX 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’POJIMHAMUYECKHIX
MoOJIeJIEH.

IIpumepHas TeMaTHKAa KypPCOBBIX padoT (IPOEKTOB)

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

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

CamocrodarenbHas paboTa CTYACHTOB MO AUCUUIUIMHE BKIIOYAET CIEIYIOIIME 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 ¢ BOIpOCcaMu 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
I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHON paOdOThI

[ToaroroBka K TeKyIie-
MYy KOHTPOJIIO

1. MeToauueckue yKa3aHus ISl TIOATOTOBKU K 3aHATHUSIM JICK-
IIMOHHOTO U CEMHHAPCKOTO THIA. Y TBEPXKACHBI HA 3aceIaHUU
CoBera (hakynbTeTa MaTEeMAaTUKA W KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'Y». ITpotokoa Ne 5 ot 05 mas 2022 r.

2. Metonndeckue yka3aHUS IO BBIOJHEHUIO 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/0B 00y4eHMs. YTBepxkaeHbl Ha 3acenanuu Cosera
(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 MaTeMAaTHKM M KommbloTepHbix 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-
MaTHKH U KomrbloTepHbIXx Hayk PI'BOY BO «Ky6I'V». IIpo-
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.

IToaroroBka 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
BBIITYCKHOM KBau(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, aalTUPOBAHHBIX K OTPAHUYCHUSM X 3I0POBBS M BOCTIPUSATHS HH(OPMAITHIH:

Jnist a1 ¢ HapyIIEHUSIMH 3pEHHMSL:

— 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 OCBOEHMHU JUCHUIIJIMHBI

B xozxe u3yueHus JUCUUIUIMHBI TPEIYCMOTPEHO UCIOIB30BAHKE CIEAYIOMNX 00pa3oBa-
TEJIbHBIX TEXHOJIOTWH: JICKIMH, JJAOOpaTopHbIe pabOThI, TOJArOTOBKA MMHChMEHHBIX aHATUTHYE-
CKHX paboT, caMOCTOATENbHAs padoTa CTYACHTOB.

KoMneTeHTHOCTHBIM MOAXO0l B paMKaX IMPENoAaBaHusl JUCIUIUIMHBI PEATU3yeTcsl B UC-
M0JIb30BAHNY WHTEPAKTUBHBIX TEXHOJOTUH M aKTUBHBIX METOIOB (TIPOCKTHBIX METOJIHUK, MO3T0-
BOTO IITYpMa, pa30opa KOHKPETHBIX CUTYAIIHH, MearorniyecKoro SKCIEpUMEHTa, HHBIX (OPM) B
COYETaHUU C BHEAYJIUTOPHOU paboTOii.

WNudpopmanoHHbIe TEXHOJIOTHH, TIPUMEHSIEMbIC TIPU M3YYCHUU TUCIMILIMHBI: UCTIOIb30-
BaHUE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIMHBIX B MH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu HTEpHET.

Jiis 6oree 3 HEeKTUBHOTO BOCTIPUATHS MaTepHalia 9acTh JICKIIUH 1 Ta0OpaTOPHBIX padoT
NPOBOJUTCS C TMPUMEHEHHEM MYJIbTUMEIUHHOIO OOOpYIOBaHUS — KOMILICKCA ariapaTHo-
IPOTPAMMHBIX CPEJCTB, TTO3BOJISIOIINX ITOJIB30BATEIN0 paboTaTh ¢ rpaduKoil, TEKCTOM, 3BYKOM,
BUJICO U JIP., OPTAaHU30BaHHBIMU B BHJIE IUHON HH(DOPMAIMOHHOW CPEIbl.

AnanTtuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, MPUMEHSIEMbIC TIPU U3YYCHUU JTUCIUTLIHU-
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 KOHTpoJst CPC 1 OATrOTOBKM K 3a4€Ty.

1. TlonsTtne (a30BbIX COCTOSHMM (GKHJIKOCTb M Ta3», WX OTIMYME MO MEXaHMYECKHM CBOM-
CTBaM.

2. TIMOTHOCTH ¥ MOHSTHE CIUIOIIHOW CPEIbl, MPUMEPHI CpeJl, HE MMEIOIINX CTPOTOTO OIpeese-
HUS TUIOTHOCTH.

3. BsI3KOCTB )XHIKOCTH, €€ ompeseNieHne, PU3nIecKasi pa3MepHOCTh, CITIOCOOBI U PUOOPHI IS
U3MepeHus (XOTs Obl O/1UH).

4. T'mapocTaTuyeckoe IaBJI€HHE, HAXOXKJIEHUE CHWII, JEHWCTBYIOIIMX Ha CTEHKH pe3epByapa,
IEHTP JaBJICHHS (OTMpeAeSICHNE ero U XOTs Obl OJTMH IPUMEDP HAXOKICHHS).

5. 3akoH Apxumena, IEHTp IUIaBaHUs Tela (€ro ompejaeseHue), YCIOBHE OCTOMYMBOCTH IUIa-
BAIOILETO Tena.

6. IlonaTue mpeanbHOM KUAKOCTH M UIEATBLHOTO ra3a (IocjeHee TOIbKO KacaTeIbHO MeXaHH-
YECKUX U 00111e — TEPMOAMHAMUYECKUX XapAKTEPUCTHK).

7. YpaBHeHHe IBM)KEHUS HJlealIbHOW KHUIKOCTH (Ditnepa), mpocTeiie MpuMepsl €ro peeHus
(xOTs1 OBI OVH).

8. VYpaBHeHHe HEepa3phIBHOCTHU (CIUIOIIHOCTH) KaK CJIEJICTBUE 3aKOHA COXPAHEHUS MacChI.
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9. Vuer cKMMaeMOCTH Ta3za W pa3jIMYHbIe BUJbI YPaBHEHHUS COCTOSHUS. YacTHBINA ciaydail He-
COKUMAaeEMOH JKUIKOCTH.

10. YpaBuenue bepHyum B10JIb TMHUH TOKAa YCTAHOBUBIIETOCS TEUCHUS HJICATBHON JKUIKOCTH
(6e3 moka3zaTenbCTBa), MPUMEpP €ro MPUMEHEHHUs (XOTs ObI OJIUH).

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

12. B3aumoielicTBIE MOTOKA UACATHLHON KHUIKOCTH C TBEPIBIM TEJIOM (IMOTCHIIMATBHOE 00TEeKa-
HUE), HAXOXJACHHUE CUJIBI, IEHCTBYIOIIEH Ha o0TekaeMoe Telo, napaaokce lanambepa.

13. Teopemsl ['enbMrombiia 0 BUXpSAX, HOHATHE TPYOOK Toka, popmyrna Jlarpamka s u3MeHe-
HUS TUPKYIISIUH.

14. Ynap ctpyu 0 mpensiTCTBHE, CUiIa JICHCTBUSA CTPYH, MOLIHOCTh CTPYH, IeperaBacMasi JBH-
KYIIEMYCS TEIy.

15. I'mapaBnudeckuii ynap B Tpyoe, ¢popmyna XKyKoBCKOro, mpuMep IBHKECHHsI B TpyOe Imocie
rupoyaapa (IMHAMUYECKHH MpoIiece Ipy KaKuX-T1M00 Ha4aJbHBIX YCIOBHUSX ).

16. YpaBuenue HaBbe — CTokca (0€3 J0Ka3aTenbCcTBa), MPOCTEHININM PUMEP €T0 PEIICHHS (XOTS
OBI OJIUH).

17. YpaBuenue bepHymiu ans cTpyWKH BSI3KOH >KUIKOCTH, MOHSATUE THUAPABINYECKHUX MOTEPb,
MOTEPH IO JUTMHE M Ha MECTHBIX CONPOTUBIICHUSX (pElIeHNE XOTs ObI OHOM 3a/1a4M HA y4eT
TUIPABIMYECKUX TOTEPD).

18. Mcrionp30BaHue TEOPHH pa3MEPHOCTEH B 33aa4aX MEXaHUKH KUJKUX U ra3000pa3HbIX Cpex
(IT — Teopema Ge3 noka3aTenbCcTBa), THAPOAMHAMUYECKOE U Fa30IMHAMUYECKOE MT0A00HEe PU
MOJIEJTUPOBAHUU TEUCHUI.

19. TeveHnus okoJio TeJI B OECKOHEUHOH OOJACTH C 3a/laHWEM IOCTOSTHHON CKOPOCTH B OECKO-
HEYHOCTH (3aJauu OoOTeKaHusl) — UX o0e3pa3MepHuBaHHe U MpeAeNbHbIe Ciiydau (M0 YUCTy
Peitnonnaca).

20. Ilnenku U KaneabHbIC TEUEHUS (MX OMpeAeNICHUE U JIEHCTBUE CUJT TIOBEPXHOCTHOTO HATSXKeE-
Husl) — npubmkenue Ctokca.

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

22. Teopus XKyKOBCKOTo O MOIBEMHOMN CUiie KpbUIOBOro npoduiis. MeTtoq KoHPOPMHBIX O0TOO-
paXxeHuW Il MOTEHIMAIBHOTO OOTEKaHWs HEC)KMMAeMOM >KHAKOCTHIO. [IpucoennHeHHBIH
BUXDb.

23. MeTonbl KOHTYPHBIX ¥ TOBEPXHOCTHBIX MHTETPAJIOB VIS MOTYYSHHS YCPEAHEHHBIX MO MOTO-
Ky BeJINYUH. Y paBHeHue bepHynnu nis TpyOku Toka.

24. Meron XapakTEepHCTUK AJii HECTAllMOHAPHOTO OJHOMEPHOTO TEYEHHsI HACaTbHOrO Trasa.
Bousabl Pumana.

25. MeTton xapaKTepUCTHK JAJISl CTAIIMOHAPHOTO CBEPX3BYKOBOTO TEUEHUS Ta3a UCAIBbHOTO Ta3a.
Bomnsl [Ipanarns — Maiiepa.

[IpuMeps! TUIIOBBIX 3aaHUM JJI TEKYIIETO KOHTPOJI YCIIEBAEMOCTH.
1). B OeckOHEYHOI TOPU30OHTAIBHON TPYOE MOCTOSHHOTO CEYEHHMs CIIpaBa HAJIEBO TEYET
KHUAKOCTB €O cKkopocThio (—V,) n maBienuem P, (X-koopawHara Boss TpyOsr). B moment t=0,

Touke B X=0 HaUWHAIOT OCTAaHABIUBAThH JKUJKOCTh, U3MEHSISI €€ CKOPOCTh 110 JIMHEHHOMY 3aKOHY,
Y MOJIHOCTBIO OCTAHABIMBAIOT uepe3 Bpems T. HaliTh 3aKOHbI M3MEHEHUS! CKOPOCTH U JaBJICHHUS
xunkoctr npu X>0, t>0, ucnonws3ys cucreMy ypaBHEHHH aKyCTHYECKOTO MPUOIIKEHUS. JTa
CXEMa Ha3bIBAETCS HENIPSIMBIM THAPOYAAPOM.

2). Teno NBMXKETCS CO CKOPOCTBIO V B JKUAKOCTH IUIOTHOCTH O . Brmamu ot Tenma »xua-
KOCTb MOKouTCs. HaliTn MakcuManbHOE 1aBJIEHUE HA TIOBEPXHOCTHU TEIA.

3). l'opusonTanpHast TpyOa BeleT U3 HAMOPHOTO pe3epByapa B atmochepy. B HadanbHbIi
MOMEHT BpeMEeHH TpyOa MmycTas, a )KMJIKOCTh IUIOTHOCTU L , BBITEKAIOIIAsl U3 pe3epByapa, Hauu-

HaeT ee 3anojHATh. CunTas JaBjieHUe Ha BXOJE€ B TPyOy MOCTOSIHHBIM, ITpeHeOperast rupaBiiu-



12

YECKUMH TIOTEPSIMH, OMPEIIEITUTh CKOPOCTh, C KOTOPOH JKHIKOCTh OYAET IBUTaThCS Ha BBIXOJE
u3 TpyOBbl, eciii TpyOa OYeHb ITMHHAS (B TIpeiesie OECKOHEYHAs ).

OTBETUTH HA CJIENYIOIINE BOIIPOCHI:

a) Ilouemy mepexos oT OypHOro Te4eHHs K CIIOKOHHOMY, HE MOKET OBbITh MJIABHBIM, a
JIOJIKEH OCYHIECTBIIATHCS HMEHHO Yepe3 TUAPaBINUYECKUI PBIKOK?

6) Ilouemy MPBDKOK HE MOXKET OCYIIECTBIISTHCS B OOpAaTHYIO CTOPOHY (C MOHMKEHUEM
YpOBH)?

B) Hakonen, mouemy rusipaBIn4ecKuii MPbDKOK, Jaxe eci oH HenoaBkHbIN (U=0), Bce
K€ HeJb3s CYUTATh YCTAHOBUBIIUMCS TEUCHUEM ?

Kpurepuu onieHuBaHus 110 3a4€TYy.

Onenka «3a4TeHO» BBICTABIISAETCS IIPH YCIOBHH, YTO CTYIEHT IIPOSBUII 3HAHUS OCHOBHO-
ro MUHMMYyMa U3y4EHHOTO MaTepHajia B 00beMe, HEOOXOAUMOM ISl MOCIEAYIOIEro 00ydeHusl.
[TpakTryeckoe 3a1aHue BBIIOJIHEHO, BO3MOXHO, UMEIOTCS OT/I€/IbHbIE HETOYHOCTH U OLIMOKH.

Onenka «He 3a4TeH0» BBICTaBIIAETCS MPHU YCIOBUH, YTO OOHAPYKEHBI CYIIECTBEHHBIC
npo0enbl B 3HAHUMM OCHOBHOI'O MaTepuaia, MPaKTUYECKOE 3a/laHU€ BBIIOJIHEHO HE B IOJIHOM
00BEME, UMEIOTCA CYILIECTBEHHBIE OIIMOKH, OKOHYATENIbHBIX OTBETOB HE MOIYYEHO.

OneHouHble CpeACTBa JIsi MHBAJIUOB U JIMIL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHJIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEH.

— IpH HEOOXOIMMOCTH WHBAIMAAM M JIMIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0PO-
Bbsl IIPEAOCTABIIACTCS JOMOJIHUTEIBLHOE BPEMS /ISl TIOATOTOBKY OTBETA HAa SK3aMEHE;

— IIpU NIPOBEJICHUU NPOLIETYPhl OLIEHUBAHUSI PE3YJIbTATOB O0YUEHUSI MHBAJIUJOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPEyCMaTPUBAETCS MCIIOJIb30BAaHHE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUAYaIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JAJIs1 00YYAIOIUXCsl ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/J0POBbS
U MHBAJIMJOB IpOLEAypa OLEHUBAHUS PE3y/IbTaTOB OOYUYEHHS 10 JUCLUUIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaTOB OOYyYEHHS WMHBAIMAOB U JIML C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMM 3/I0POBbSl 110 JUCHMIUIMHE (MOIYJII0) MpeayCMaTpUBaeT NpPeAOCTaBlIeHUE HH-
dopmaruu B hopmax, aIanTHPOBAHHBIX K OTPAHUYEHUSM UX 3710POBbsI U BOCIIPUATHS HHPOpMa-
LIUH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa.:

— B I1e4aTHoO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO amnmapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHUHIE€HTa 00Y-
YarOMIUXCA.

5 TEPEYEHb YYEFHOH JUTEPATYPBI, HHOOPMAIIMOHHBIX
PECYPCOB ¥ TEXHOJIOT UM

5.1 YueGnas muteparypa

1. Cabutos, K.b. YpaBHeHus MmatemaTrueckoi Gpusuku [DIeKTpOHHEIHN pecypc]: yued. —
OnekTpoH. naH. — MockBa: ®usmatiur, 2013. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59660
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2. Temam P. MaTtemaruueckoe MOJEIMPOBAHUE B MEXAaHUKE CIUIOMIHBIX Cpel: ydeOHoe
nocobue / Temam P., Mupansuns A. — DnekTpoH. nan. — M.: "JIabopatopus 3Hanuit" (paHnee
"BMHOM. Jla6oparopus 3Hanmii"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [ DneKTpOHHBIHI
pecypc] — URL.: https://e.lanbook.com/book/94110 (06.04.2018).

3. Psabennkmii, B. C. BBeieHre B BEIUMCIUTEIBHYIO MATEMATUKY [ DIEKTPOHHEIN pecypc]
/ B. C. Psabenbkuii. - 3-¢ uza., ucnp. u gom. - M.: ®DUIMATIIUT, 2008. - 288 c. - (Pusrexos-
CKUH  yd4eOHHK). - ISBN 978-5-9221-0926-0. —  Pexmm  goctyma:
http://znanium.com/catalog/product/544692

4. Tlpucekun, B.JI. OcHOBBI METO1a KOHEYHBIX IEMEHTOB B MEXaHUKE J1e(POPMHUPYEMBIX
ten: yaeOnuk / B.JI. [Ipucekun, 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, /I.B. Beenenue B ruipoquHamMuKy : yaeOHoe mocodue / J.B. AnekcaH-
npos, A.1O. 3ybapes, JI.IO. MckakoBa. - ExatepunOypr: M3aatenbcTBo Y paiabCKOTO 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. Mutpodanosa, O.B. 'mapoauHaMuka U TEIJIOOOMEH 3aKPYYCHHBIX TTOTOKOB B KaHa-
Jax SIepHO-IEKTpHUecKuX ycTaHoBok / O.B. Mutpodanosa. - Mocksa: ®usmarmur, 2010. -
286 c¢. - ISBN 978-5-9221-1223-9 ; To xe [Dnekrponnbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.2 Tlepuoaudeckas ureparypa

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. bynsixkun A.B. JlaMuHapHbBIN MOrpaHUYHBIN CIOW MPU 00TEKaHUH KPBLIOBOTO POl ¢
KpyroBoii Beiemkoi // 3. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynsaxuH A.B. BuxpeBas siuelika ¢ BpalalOUIMMCS] BHYTPH LIMJIMHIPOM Ha MOBEPXHOCTHU
KpbUIOBOro npoduis npu Oonpmmx uucinax Pedinonbnaca // 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.
351 -361

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (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 snekrponHas 6ubmuorexa (HOB) http://www.elibrary.ru/

2. HaunonanbHast 37€KTpoHHas OnbIuoTeKa (0CcTyI K DIeKTPOHHON OMbIroTeKe uc-
cepranmii Poccuiickoii rocynapcteennoi oudanorexu (PI'B) https://rusneb.ru/

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

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

Pecypcbl cBoOOAHOrO fOCTYNA:
1. KuGepJlenunka (http://cyberleninka.ru/);
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http://dx.doi.org/10.1017/S002211209600095X
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2. ®enepanbhblii mopran «Poccuiickoe oopaszoBanue» http://www.edu.ru/;

3. MHudopmanuonnas cucreMa «EnMHOE OKHO JO0CTyIa K 00pa30BaTEIbHBIM PECypcam»
http://window.edu.ru/;

4. EnuHas kosuteknus nudpoBeIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

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

6. Cnyx0a TeMaTHYEeCKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

7. Cnoapu u HIMKIONE MK hitp://dic.academic.ru/;

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

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

1. Cpena Moay/IbpbHOIO JUHAMHUYECKOro o0ydenus http://moodle.kubsu.ru

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

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

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

5. DnexTpoHHbIE 00pa30BaTeNIbHBIC PeCypChl Kadeapbl UHPOPMALIMOHHBIX CHUCTEM U
TexHojoruil B oopazosanuu Kyol'Y u Hayuno-meroanueckoro xypHana "[LLHKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6 METOJANWYECKHUE YKA3AHMUSA JJ1I51 OBYYAIOLNXCSA
11O OCBOEHUMIO JTUCIUITJIMHbI

IIpu npopaboTke yueOGHOro MaTepuasna peKOMEHIyeTCs:

— IIOBTOPHUTh U YSACHUTH OINpPEICIICHUS] U CBOMCTBA OOBEKTOB, ONEpaLUil U OTHOILIEHU,
BCTpeyaronecs B (GOpMYITHPOBKE TEOPEM U MOCTAHOBKE 33/1a4;

— 3amMcaTh B MaTeMaTHYECKOM (hopMe TepPMHUHBI, CBSI3aHHBIE C pacCMaTPUBAEMOM TEMOM
U BCTpeyaromuecs B (opMyIHMpOBKE TEOPEM U MOCTAHOBKE 3ajau;

— IPOBECTH TpaUUYEeCcKyl0 HHTEpPHpPETAlMI0O BCTpeyaroliuecs: OOBEKTOB, OmNepanuil u
OTHOIIICHUH,

— 1711 TPOMO3JIKMX BBIPQ)KEHUI BBECTH KOMIIAKTHBIE 0003HAYEHHUS.

B ocBOoeHHMH TUCHMITIMHBI MHBAJIUAAMU U JIUIAMU C OFPaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyajbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WnnuBuayanbHble KOHCYJIbTAlMM 10 TPEAMETY SBJSIOTCS BaXHBIM  (DakTOpoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy IpernojaBaTeieM U O00ydarollMMCS WHBAJIWJIOM WM JUIOM C OTpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME IO JUCHUIIJIMHE

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

HaumenoBanue OcHaleHHOCTb [lepeueHs TMIIEH3NOHHOTO
CHENMAITBHBIX TOMEIICHUH CHENUAITBHBIX TOMEIICHUH MPOTPAMMHOT0 00eCIIeYeHHsI
Y4eOHble ayuTOpHH Ui po- | Mebenb: yueOHas MeOeb. CPEJIICTBO MOATOTOBKH MPE3EH-
BeJICHHs 3aHATHH JieKimoHHoro | Texamueckue cpencrsa oOyde- | taumit MS PowerPoint;
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TUTA
(302H, 303H, 308H, 309H,
5054, 507A)

HUSL: DKPaH, MPOEKTOP, KOMITbIO-
Tep

MaTeMaTHYECKHUI TaKkeT
MathCAD

VYueOHble ayauTOpUH AJS MPO-
BEIICHHS JIabOPaTOPHBIX padoT,
TPYNIOBBIX W WHAWBUIYaTbHBIX
KOHCYJbTalui

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

Mebenb: yueOHas MeOenb.
TexHn4eckue cpencraa ooyde-
HUS: 9KpaH, IPOEKTOP, KOMIIBIO-
Tep ¢ goctynoM Kk cetu «MHTEp-
HET» U B 3JIEKTPOHHYIO HH(DOP-
MAaIMOHHO-00pa30BaTEIHHYIO
Cpelly OpraHu3aluu

WuTepueT-0pay3eps! s mpo-
CMOTpa caidToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKHU IPE3CH-
tanuii MS PowerPoint;
MaTeMaTHIeCKUH MaKeT
MathCAD

Y4eOHbIe ay TUTOPHUH IS TIPO-
BEJIEHUS TEKYIIEH U TIPOMEXKY-
TOYHOH aTTECTAINH

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

Mebens: yuebHas Mebemb.
TexHn4eckue cpencraa ooyde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
Tep

MarteMaTHYECKUH MTaKeT
MathCAD

Jliis camocTosTeNbHOM paboThl 00yYaIOIIMXCs MPETYCMOTPEHBI TOMEIICHHS, YKOMILIEK-
TOBaHHBIC CICIUATN3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTH «MHTepHeT» u obecredeHreM JIOCTyIa B 3JIEKTPOHHYIO MHGOP-
MallMOHHO-00Pa30BaTEIbLHYIO CPElY YHUBEPCHUTETA.

HaunmenoBaHue moMeneHnin
JUISL CAMOCTOSITEIFHOM PabOTHI
00yJaronmxcs

OcHaIIEHHOCTH ITOMENTEHHI
JUTSL CAMOCTOSITEIILHOM PabOTHI
o0yJaronmxcs

IlepeyeHs IMLIEH3UOHHOTO
MPOrPaMMHOI0 00eCIICUCHUS

IToMenienue anst caMocTos-
TEJNBHOW PabOTHl 00YHAIOIIUXCS
(anranbHbI 32 Hay4Hoit Ono-
JTNOTECKH)

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

O6opynoBaHue: KOMIBbIOTEPHAs
TEXHUKA C TIOJKITIOUCHHEM K
WH(POPMAITMOHHO-
KOMMYHUKaIIMOHHOU ceTu «H-
TEPHET» U JOCTYIIOM B 3JICK-
TPOHHYIO HH(OPMAIIMOHHO-
oOpa3oBaTenbHY0 cpelly o0pa-
30BaTeNbHOMN OpraHu3aIuu, Beo-
KaMepbl, KOMMYHHUKAITHOHHOE
o0opyioBaHue, 00eCIeUNBaI0-
1Iee JOCTYI K CETH HHTEPHET
(mpoBOIHOE COeMHEHNE U Oec-
MPOBOJIHOE COETMHEHHUE IO TEX-
nonorun Wi-Fi)

Wntepuer-6paysepsl Ams mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CPEICTBO 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 nHGOpMAIIU-
OHHO-KOMMYHUKAIIMOHHOH CeTH
«VHTEpHET» M OCTYIIOM B
AIIEKTPOHHYIO WH(POPMAITUOHHO-
o0pa3zoBarenbHYyIO cpery oOpa-
30BaTENILHOI OpraHu3aluu

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

CpEJICTBO MOATOTOBKH MPE3EH-
tarnuit MS PowerPoint




