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Pabouas mporpaMmma IUCHUTUINHBI «3a1a9d ¥ allTOPUTMBI THIPOJUHAMHUKNY COCTABIIEHA B COOT-
BETCTBHH C (pe/iepabHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM BBICIIETO 00pa3o-
Banus (OI'OC BO) no nampasnenuto noarotosku 02.03.01 MaTtemaTrka 1 KOMITBIOTEPHBIC
HayKH (C AByMsI MPOGUIISIMH TTOATOTOBKH )

[TporpamMmmy cocTaBuiI:

JlexxneB A. B., noueHt, kana. ¢pus.-maT. HayK, JOICHT

Pabouast mporpamMma AUCIUILIMHEL yTBEP)KICHA Ha 3aceJaHnu Kadeapsl
MaTeMaTUYECKUX U KOMIIbIOTEPHBIX METOJ0B, ITpoTokoi Ne 10 ot 08.04.2021.

3aBenyrommii kadeapoit
MaTeMaTHYeCKHX U KOMITBIOTEPHBIX MeT0/I0B JlexHeB A. B.

YTBepxkIeHa Ha 3acelaHu YUeOHO-METOIMYECKON KOMUCCHH (DaKyJIbTeTa MaTeMaTHKH
Y KOMIIBIOTEPHBIX HayK, mpoTokoi Ne 3 ot 12.05.2021.

[Tpencenarens YMK dakynbrera MaTeMaTHKH {?}/r/
1 KominbroTepHbIX Hayk [lImansko C. I1. W

PenensenTnr:

Casenko U. B.,  kommepueckuii nupexrop OOO «Pocl'maBBuno»

Huxutun HO. T'.,  noneHt kadeapsl TeopeTnyeckoil pU3NKN U KOMIBIOTEPHBIX TEXHOJIOTHMA
®OI'BOY BO «KybaHckuit TOCy1apCTBEHHBIA YHUBEPCUTET»
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1 IEJIM U 3AJAYU U3YYEHUA JNCHUTTIJIMHBI

HCJ'IB HU3Y4YCHUA JUCHUITIMHBI

Ilens w3yyeHUs: NUCUUIUIMHBI «3a/ladll U aITOPUTMBI THAPOJIUHAMUKNY: (OPMUPOBAHUE
y CTYJCHTOB CIIOCOOHOCTH ONEPUPOBATH a0OCTPAKTHBIMU OOBEKTAMHU C aKCHOMATHUYECKH 3ajaH-
HBIMHU CBOMCTBaMH, MOHUMaHHUSI OCOOCHHOCTEW BBHITIOJHEHHS alreOpandyecKkux orepanuii Kom-
MBIOTEPHBIMU CPEICTBAMMU.

Ilpeomem vzyueHUs] AUCUUILTMHBI «3aa4d U aTOPUTMbI THAPOJIUHAMUKNY»: aOCTpaKT-
HBIC MAaTEMaTHYeCKHE OOBEKTHI, UX CBOWCTBA U ONEPAIMH HAJl HUMH.

3a1aun JUCHUAILUINHEL

OcHogHble 3a0auu HU3Yy4YCHUA OUCHUIIIINHBI ((33,[[3‘11/1 " AJITOPUTMBI TUAPOAUHAMHKN !

- O3HaKOMJICHHEC CTYACHTOB C MCTOHOJOTHMYCCKUMU MOAXO0AaMHU, IMO3BOJIA-
IOIUMHU CTPOUTHh aJICKBATHBIC MAaTCMATUYCCKUE MOACIINU B 3aga4ax I'MApO U a3poJuHa-
MHKH, UCITIOJIB30BATh MAaTEMATUUCCKOC OIMMCAaHUEC THAPO U Ta30AMHAMUYCCKHUX ﬂBﬂeHHﬁ;

- O3HAKOMJICHHUC C HCKOTOPLIMHU IIHPOKO PACIIPOCTPpAHCHHBIMH MOACIIAMH
(I)I/ISI/IKI/I (B OCHOBHOM MeXaHI/IKI/I) N OCHOBHBIMH MCTOAAaMH HCCIICAOBAHUA OTHUX MOJC-
JICH.

MecTo MMCIMIUTMHBI B CTPYKTYpe 00pa3oBaTelIbHOM pOrpaMMbl

JucuuiuinHa «3aJadd ¥ allrOpUTMBbI THJIPOAMHAMUKN» OTHOCUTCS K 0053aTeIbHON YacTu
6sioka b.1 «/lucuuminnel (Moaynu)». B coorBercTBUM ¢ paboyuM yuyeOHBIM IJIAHOM JIUCHUILIH-
Ha M3ydaercs Ha 3 Kypce 1o ouHOU ¢opme oOydeHus. Bun npomexxyToyHol arrecTanuu — 3a-
Y€r.

[IpenmecTByomuMy AUCUMILIMHAME, HEOOXOAMMBIMHM JJIi M3Y4YEHMsI JTAHHOM IuCIU-
IUIMHBIL, ABIsOTCS «MaTtematudeckuil aHanusy», «duddepenunansupie ypaBHeHus», «Teopus
GyHKIMI JeMCTBUTENBRHOTO MepeMeHHoro», «JIunelHas anreOpa», «Anredpay», «AHanuTHYe-
ckas reomeTpus», «l'eomerpus», «IIporpammupoBanue», «MareMaTH4eCKUE MAKEThl U UX MPH-
MEHEHHUE B €CTECTBEHHOHAyYHOM 00Pa30BaHUM.

[Tocnenyromumn AUCUUIUIMHAMM, JUIS U3y4eHUs KOTOPBIX HE0O0XOAMMa JaHHas TUCIIH-
IUIMHA, SBIAOTCS «MaremMatnyeckuil nmpakTukym», «lccnenoBanue onepauunii», «Teopus 4du-
cem», «Hucnennsle MeTobpl», «KoMnbroTepHOE MoAenupoBanue», «MaTemaTnueckas JIOTUKA U
TEOpHsl aITOPUTMOBY.

[lepeueHs MIaHUPYEMBIX PE3YABTATOB 00YUEHHS 110 AUCIUTUTNHE, COOTHECEHHBIX C
TUTAaHUPYEMBIMU PE3YJIbTaTaMU OCBOSHHUSI 00pa30BaTENIHHOM TPOTPAMMBI

[Iporecc u3ydeHus: IMCUMUIUIMHBI «3aa4d U aITOPUTMBI THAPOAMHAMUKIY HAIlpaBJIeH Ha
dbopMupoBaHUe y 00YJAIOIIUXCS CIEAYIONUX KOMITETEHITUH.

Kon u HaumeHoBaHUe MHIUKATOpa™®

PCBy.l'ILTaTBI o6yquI/m 110 JUCHHUILINHE
JOCTHIXKCHUS KOMIICTCHITNN

IK-1 — CriocobeH 1eMOHCTpUPOBaTh 0a30BbIC 3HAHUS MATEMATUIECKIX U €CTECTBEHHBIX HAYK, OCHOB
MIPOrpPaMMHUPOBAHUS ¥ HHGOPMAITHOHHBIX TEXHOJIOTH

IIK-1.1 — JleMOHCTpUPYET HAaBBIKHU pelIIe- 3HaeT OCHOBHBIE METOBI KPUTUYECKOTO aHAIN3a U OC-
HH 33/1a4 MAaTEMaTHYECKOrO aHAIIN3a, JIM- | HOBBI CHCTEMHOI'0 MOJX0/a KaK 00IIeHayYHOTr0 METO1a
HEHHOH anreOphbl U aHATUTHYECKON FeOMET- | YMeeT aHaIU3UPOBaTh 33/1a4y, HCIOJIb3Ysl OCHOBBI KPH-
pHH, UCTIONB3Ys (PyHIAMEHTAIbHBIC 3HAHUS, | THYECKOIO aHaIM3a M CHCTEMHOIO MOIX0/1a
TIOJTyYEHHBIE B 00J1ACTH JIAHHBIX MATEMATH- | Y MeET OCYIIECTBIATh IIOMCK HEOOXOAMMOM /ISt peltie-
YECKHUX JUCLIUILUINH HUS [TOCTaBJIEHHOH 3a/1auu MH)OpMalU, KpUTHIECKU
OLIEHUBAsl HAIEXKHOCTb Pa3IMYHbIX HICTOUHUKOB HH-
dbopmanmu




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHUS KOMITETEHIINU

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

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

3HaeT NPUHLHUIIBI, KPUTEPUH, IPABIIIA TTIOCTPOCHUS
CY>KJCHVISI U OTIEHOK

YwMmeeT GpopMupoBaTh COOCTBEHHBIE CYKACHUS U OICH-
KH, TPAMOTHO Y JIOTHYHO apTyMEHTHPYsI CBOIO TOUKY
3peHus

YMeeT mpuMeHsITh TEOPETHUECKHE 3HAHSI B PEIICHUN
MPAKTHYECKUX 3a/1a9

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

3HaeT OCHOBHBIC MMPUHIUIIBI TOCTPOCHUA BBIYUCIN-
TCJIbHOM TEXHOJOIUM CETEBOr0 THIIA

‘YMeet BBIOpATh MporpaMMHOE 00eCTIeUeHHE TS pelie-
HUS TIOCTaBJICHHOH 3a/1a4H, B TOM YHCJI€ — TOMOJIOTHIO
HEWPOHHOM CETU

BnaﬂeeT MCTOJMKAMH OTJIaJJKHU CCTCBBIX NIPOrpaMm

MK-1.4 — Cobupaer U aHaIM3UPyET HaAyY-
HO- TEXHHYECKYI0 HH()OPMAIMIO C yUETOM
0a30BBIX MPEACTABICHUM, IMONYYCHHBIX B
o0jacTi (pyHIAMECHTAIBHON MaTEeMaTHKH,
MEXaHUKH, €CTECTBCHHBIX HAyK, MPOTpaM-
MUpPOBaHUS ¥ WH(POPMAIMOHHBIX TEXHOJO-
T

3HaeT OCHOBHBIC ()YHKIIMHM MAaTEMaTHYCCKUX MTAKETOB
MporpamMM JJisl IPOBEIEHUS CHUMBOJIHUYECKUX BHIUUCIIC-
HUH

Ymeer npoBoANTE pOpMaNbHBIC 10KA3aTEIbCTBA MaTe-
MaTHYECKHUX Pe3yJIbTaTOB Ha OCHOBE aKCHOMaTHUYECKU
3aJIaHHBIX CBOWCTB OOBEKTOB U OTEpanuii

Brnaneer HaBblkaMu 00ecTI€deHUSI KOPPEKTHOCTH BBI-
TIOJTHEHUS! aNreOpanyecKux ornepannii KOMIbIOTePHBIMU
CpeJcTBaMu

IIK-4 — CriocoOeH mpernoaaBaTh MaTeMaTUKy H HH(GOOPMATHKY B CpPeIHEH MIKOIIe, CTIeUANbHBIX yueo-
HBIX 3aBEJICHUSIX Ha OCHOBE MOJyYEHHOTO (hyHIaMEHTAILHOTO 00pa30BaHMs H HAyYHOTO MHPOBO33pe-

HHUS

MK-4.1 — [Tonnmaet 1 0OBICHSIET MECTO
MPENoJaBaeMoro MpeaMera B CTPYKType
y4eOHOH JesTeNbHOCTH; BO3MOXKHOCTH
npeamera o GpopmupoBanuio Y'Y J; cie-
LUaIbHbIC IPUEMBI BOBJICUCHHS B YUEOHYIO
JESITeNBbHOCTB 110 IPEAMETY 00yJaroImuxcs
C pa3HbIMH 00pa30BaTEIbHBIMU OTPEOHO-
CTsAMHU; YCTaHABJIMBATb KOHTAKTHI C 06y‘-Ia-
IOLIMMUCS Pa3HOT'O BO3pacTa U UX pPOJUTE-
JIIMU (3aKOHHBIMHM TTPEJICTABUTEISIMH), APY-
THMHU IIeJaroritdeCKuMu U1 UHbIMHU pa60T-
HUKaMH; COBPEMEHHBIE NT€Aarornieckue
TEXHOJIOTHH PeaIN3ali KOMIIETEHTHOCT-
HOTO TIOJIX0/Ia C YYETOM BO3PACTHBIX U WH-
JUBHIYAIbHBIX OCOOCHHOCTEH 00ydaro-
LIMXCSI; METOABI X TEXHOJIOTUH MTOJTUKYJIIb-
TypHOTO, TUPPEPEHIIMPOBAHHOTO U Pa3BH-
BaIOIIETr0 O0yUYeHHS

3HaeT OCHOBHBIC MOHATHA, METOJbI U PE3YJIbTAThI TUAPO
ra3zognHaMHMKHN

YMeeT peuats TUIOBBIE 33J]a4U THAPO Ta30JUHAMUKA

Bianeet HaBbIKaMu TPUMEHEHUS] METOA0B THIPOTa30
JTUHAMUKHU

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 T10 IPEeAMETY 00ydaro-
IIMXCSI C pa3HBIMU 00pa30BaTENBLHBIMHE IT0-
TPeOHOCTSIMU; YCTAaHABIMBAET KOHTAKTHI C
00y4arOIUMHUCS Pa3HOr0 BO3PacTa M UX
POJUTENSIMU (3aKOHHBIMH TIPEICTABUTEISI-

3HaeT OCHOBHBIC ()YHKIIMH MAaTEMAaTHIECKUX TTAKETOB
MporpamMM JJisi MPOBEICHUS BEIYUCICHUN B THAPOTA30
JTUHAMHUKE

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

Brnageer HaBpikamMu oOecrieueHUs] KOPPEKTHOCTH BHI-
MTOJIHEHUS BBIYMCIEHUH B THJIPO Ta30JUHAMHUKE KOMIIb-
IOTEPHBIMU CPEACTBAMU




Kon n HammeHoBaHMe HHIUKAaTOpa™

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

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 0Oy4eHUsI 1 | 3HAET OCHOBBI METOIOJIOTHH MTPENOAABAHMS THIPOTa30

TUArHOCTHKH 00pa30BaTeNbHBIX PE3YNbTa- | TUHAMHKHU

TOB C y4eTOM creliu(uKy yueOHOl qucu- | YMeeT CHCTeMaTH3MPOBAHHO M3JIaraTh OCHOBHBIE TIOHSI-
IUTMHBI ¥ PEATbHBIX YYEOHBIX BO3MOMXKHO- THS, METOJIBI U PE3YyIbTaThl TUAPO ra30JUHAMUKH

CTel Bcex KaTeropuil 00ydaromuxcs; npu- Brameer HaBbIKaMu TIpENoIaBaHUsI OCHOB BBIYHCITH-
eMaMH OIICHKH 00pa30BaTelIbHBIX PE3YJib- TEJIBHOM THAPO ra30IMHAMUKH

TaTOB: (POPMHUPYEMBIX B IIPETIOIaBAEMOM
IpeaMeTe IPEIMETHBIX U METarpeaMETHBIX
KOMITCTEHIINH, a TAK)Ke OCYIIECTBIISATH
(COBMECTHO C MCUXOJIOTOM) MOHUTOPHUHT
JIMYHOCTHBIX XapaKTCPUCTHUK

Pe3ynpraThl 00y4eHUs MO AUCIMIUIMHE TOCTUTAIOTCS B PaAMKaX OCYIIECTBICHUS BCEX BH-
JIOB KOHTAKTHOM M CAaMOCTOSITEIIbHOW pabOThl 00YJaIOUINXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IJIAHOM.

WHankaTtopsl JOCTIKEHHUST KOMIIETEHIINA CUUTAIOTCS C(OPMUPOBAHHBIMH TIPU JTOCTHXKE-
HHUH COOTBETCTBYIOUIMX UM PE3yJIbTaTOB OOYyUCHHS.

2 CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

Pacnpez[eneHHe TpYI[OéMKOCTI/I JAUCHHUITIMHEBI 110 BUJaM pa60T

OO6riast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIsACT 2 3a4€THBIX eauHUIBl (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 THIIA 10 10
J1a00paTOPHEIE 3aHSATHUS 20 20
MTPAKTUYECKUEC 3aHATHUS — —
CEMHUHAPCKUE 3aHATHUS — —
HMuast 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: - -
[ToxroroBka k 3a4éty — —
Oomas 4ac0B 72 72

TPYI0E€MKOCTh B TOM YHCJIE KOH- 34,2 34,2




TaKTHas padorta

3a4d. ¢/.

ConeprxaHre TUCIUTUTAHBI

Pacnipenenenne BUI0B yaeOHOM pabOTH U UX TPYAOEMKOCTH IO pa3eiiaM JUCIUILTTHBI
IIPEJICTaBJICHbI B TAOJHIIE.

HanmenoBanmne pas3aciio

KomngecTtBo yacos

Bcero

AynuropHas pabota

Bue-
ayJUTOpHAs
pabota

JI I13

JIP

CPC

OO1rue cBeicHUs 0 MaTeMa-
THUYECKUX MOJCIISIX THAPO-
MEXAaHHUKHU U Ta30BOi nUHAa-
MHUKH, GU3HYECKUE CBOM-
CTBa XKUJKUX U Ta3000pa3-
HBIX Cpel.

10

12

[Ipsimbie 1 0OpaTHbIE
3a/1a4l MaTeMaTU4YeCcKoro
MOJICTIMPOBAHHUS B INTIOCKOU
ruapomexanuke. CBeneHus
00 OCHOBHBIX METOJIaX
peuleHus: ypaBHEeHUI
JBUKEHUS KUJIKOCTH U Ta3a
(aHATUTUYECKUE PEIICHNU).

10

12

MeToanl YUCIIEHHOTO
MOJICTTUPOBAaHUS U
aCHMIITOTHUYECKOIrO aHaIu3a
FI/II[pOMexaHI/I‘IGCKI/IX 158
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
110 JUCIUATUINHE

72

20 -

10

42

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatust / cemuHapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camoctosiTennsHas paboTa CTyAeHTa.

CogeprxaHre pa3esioB TUCIUILTAHBI

2.1.1 3aHaTHA JEKIMOHHOI0 THIIA

®opmMma
Haumenosanue
No Conepxanue paszaena TEKYIIETrO
paznena
KOHTPOJISI
1 |O6mme cBenenns o 1.1 MartemaTrdeckoe MOJICIMPOBAHUE CILIONIHOM cpe- YO




dopma
Ne Hanveroparie Copepxanue pazzena TEKYILEro
pazzeina
KOHTPOJISI
MaTeMaTHYECKHUX JIbl, OIpEJENICHUE IUIOTHOCTH, ONPEIEICHHUE H30-
MOJIEISIX TPOIIHOT'O JaBJIEHUs, (PU3MUECKUE CBOWCTBA >KH[-
TUIPOMEXAHUKU U KOCTEH U ra3os.
ra3oBOW JUHAMMKH,
dusnuecKue 1.2 Cwiibl naBneHHs Ha TIOBEPXHOCTH, CTAaTHYECKOE
CBOMCTBA KUJIKHX U COCTOSIHUE JKUIKOCTH, 3aKOH ApXUMena, OCHOBBI
ra3006pa3HbIX CPe. TEOPUU IUIABAHMSL.
1.3 [Ipocreiiiias MaremMaTH4ecKasi MOJI€NIb CTATUYECKO-
I'0 COCTOSIHUS ra3000pa3HOM cpe/ibl, MOAEIb ITOJIUT-
POITHOI aTMOC(EpPhl U HEYCTOHYNBOCTD €€ paBHOBEC-
HOT'O COCTOSIHHMS.
2 |[Ipsimbie u 2.1 Maremarnueckass MOAEIb UACAILHON xunkoctd u| YO, 1O
oOpaTHbIe 331241 CUCTEMa ypaBHEHMH Diliiepa.
mareMaTrueckoro (2.2 IlpuMepsl TOYHBIX pEIIEHHH CHUCTEMBI ypaBHEHUH
MOJIEJIMPOBaHUs B Oinepa, ux (puzndeckas HHTepIpeTaLys.
TIJIOCKOM .3 HHTErpaibHbIC COOTHOIICHUS KaK CIICJCTBUS W3
TUIPOMEXAHUKE. cUCTeMbl ypaBHeHUH Oiinepa (uHTerpaisl bep-
Csenenus 00 Hyjuit 1 Komm — Jlarpanxka), ux NpUIOKEHUS K
OCHOBHBIX METOJIaX pELIEHUIO 3a/1a4.
pemieHus ypaBHeHuitR.4 3anaun OOTEKaHUs HICATBHOM KHIKOCTBIO (TIpsi-
JBUKCHUS Mmasi u obpatnHas), teopus H.E. XykoBckoro o
KUJKOCTHU U Ta3za MOJbEMHOM CHJIE, METOJbl PELICHUS YypaBHEHUU
(aHanuTHYECKUE DOilepa B IUIOCKONApAUICNBHOM cllyyae (KOH-
pelieHus). (dopMHBIE O0TOOpaXKeHMs, KOHTYPHbIE HHTETPAJIbI,
pa3jIokKEHUE B CYMMY C HCIIOJb30BAaHHUEM METO/A
0a3UCHBIX MOTEHINAJIOB).
3 |Metombl 3.1 YpaBuenus HaBbe — crokca u nmonsarue o merogax| YO, I1O
YHUCIIEHHOTO UX YUCIIEHHOTO PEILIeHHUS.
MoOJeNupoBaHus U (3.2 AcCUMNTOTHYECKas TEopUs OOTEeKaHUs Tena INpHU
ACUMITOTUYECKOTO Oonbiinx uuciax PeliHonbaca (OCHOBBI TEOpPUU
aHaJIn3a MIOTPAaHUYHOTO CJIOS, CTPYHHBIE TEUEHMsI KaK MpH-
TUIPOMEXAHUYECKUX Mep pa3pbIBHBIX pELIEHUH B 3TOM IMpPEAEIbHOM
" ciyuae).
aspoguHamuueckux (3.3 IlpuOmmkenne CTokca KaKk aCUMMTOTHKA MalIbIX
MOJIETEM. yucen PeiliHonbpAca, CBENEHHE O3TOro ciydas K

OUrapMOHUYECKOH 3aaue a1 QyHKIIMU TOKa.

3.4 Meron XapaKTepUCTUK AJISl TUNEPOOIUYECKON CH-
CTEMBI YPaBHEHHN 2X2 Ha IMpHUMeEpe HecTalnoHap-
HOT'O OJJHOMEpPHOTO TE€YeHHMs rasa (IJis aHaJIOTH4-
HOTO CITy4ast )KMJIKOCTH — AHAJIOTHSI MEJIKOM BOJIbI
U Teopus rujpasiuueckoro yaapa no H.E. XKy-
KOBCKOMY).

MareMaTtnueckoe MOJEIMPOBAHUE ILIOCKOIApal-
JIETIbHBIX YCTAHOBUBIIMXCS CBEPX3BYKOBBIX Teue-
HUN agunabaTHOTO ras3a, yAapHble BOJHBI KakK MpHU-
MEp pa3pbIBHBIX DPELIEHUN ypaBHEHMI Oiliepa B

3.5

ITOM Cllydae.




2.1.2 JlaGopaTtopHbie padoThI

Pacnpenenenue nabopaTopHbIX paboT MO pa3aenaM TUCIHMILIMHBI IPEACTABICHO B Ta0-

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

1 |OOuiue cBeneHus O AHaMTAYECKHE PElICHUs 3314 110 YO, I10
MaTeMaTHUYECKUX  |MaTeMaTHYeCKOMY MOJCIMPOBAHUIO TEUCHUN
MOJIEIISAX WJeATbHOM KUIKOCTH (3a7a9n 00TEKaHUs, UCTCUCHUS,
TUPOMEXAHUKU U [BO3ACHCTBUSI MOTOKA HAa TOBEPXHOCTH).
ra3oBoi JUHAMHKH,
buznveckue
CBOMCTRA KUJIKUX U
ra3000pa3HbIX Cpesl.

2 |[Ipsimble AHaJIUTHUYECKUE PELIEHUS 3aa4 C VO, 10
oOpaTHbIE 337]aud  |HCIIOJIb30BAaHMEM MUHTETPATIbHOTO COOTHOIICHUS
MareMaruyeckoro |(ypaBHeHUs) bepHyiu it uieanbHOM KUIKOCTH 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
(aHamUTHYECKHE
pelieHus).

3  |Mertonast YucneHHble METObI PELICHUS U YO, I10
YUCJICHHOTO ACUMIITOTUYECKUN aHaJIN3 Ha IPUMEpPax
MOJICJIMPOBAHUSA U |TUAPOMEXAHUYECKHUX U Ta30IMHAMHYECKHUX 3a7a4 JUIst
ACUMITTOTUYECKOTO |MJI€aTbHOM M BS3KOM Cpelibl (3a/1a4u CO CTapIIuM
aHaamn3a onepaTopoM Jlamnaca, runepOOINYecKue CUCTEMBI 2X2
TUAPOMEXaHUYECKUX |TIEPBOTO MOPSIKA, 3a/1a4H, CBOSIIUECS K
" OUrapMOHHUYECKOMY YPaBHEHHIO).
a’POIMHAMUYECKHUX
MoOJIeJIEH.

2.1.3 TlpumepHasi TeMATHMKa KYpPCOBBIX pa0doT (POEKTOB)
BrimonHeHne KypcoBbIX paboT (MPOEKTOB) yueOHBIM TUIAHOM HE MPEAYCMOTPEHO.
[lepeueHp yueOHO-METOTMUECKOTO 00ECTIeYeH S
JUTSL CAMOCTOSITETBHOM PabOThI 00YJAIOIIUXCS MO AUCIUTUTIHE
CamoctosiTenbpHast paboTa CTyJIEHTOB MO TUCIUIUIMHE BKIIOYAET CIEAYIOIINUE BUABI JIes-
TEITHLHOCTH:

npopaboOTKy M aHaJIU3 JIEKIIMOHHOTO MaTepHaa;

u3ydeHne yueOHOM JTuTepaTypsl;

NOUCK MH(pOPMALIUU B ceTH MIHTEpHET 1o pa3IMyHbIM BOIIPOCAM;
pelIeHune 3a7a4d o TeMaM Kypcea;
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— paboTy ¢ BONpOCaMH I CAMOIIPOBEPKH;

— TMOATOTOBKY K KOHTPOJIbHOM paboTe;

— TMOATOTOBKY K 3a4€Ty.

[lepeuenp yueOHO-METOANUECKOTO 00eCeUeHUs JUCIUILIMHBI IIPEICTABIICH B Ta0IHIIE.

No Bux CPC [lepeuens yueOHO-METOINYECKOTO o6ecnequm
JUCHUIIJIMHBI ITO BBIITOJITHCHUKO CaMOCTOATCIIBHOU pa6OTBI
1 |IIpopabotka «Meronnuyeckue ykazaHus 110 OpraHU3ali CaMOCTOSATEIbHON
Y aHAJIU3 JICKIIMOHHOTO  (pabOoTHI CTYJAECHTOBY, YTBEpKICHHBIC Kadeapoit
MaTepuana; MH(OPMALIMOHHBIX U 00pa30BaTENbHBIX TEXHOJIOTUH,
penienue 3aaay mo tTemam |[mpotokoa Ne 1 ot 31 aBrycra 2017 r.
Kypca;
paboTa ¢ Bonpocamu st
CaMOIIPOBEPKHU

Y4eOHO-MeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromuXcs U3
YHUCila MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOU (hopme yBeTMUEHHBIM HIPU(TOM;

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA;

— B ¢popme ayaunodaiina;

— B re4atHoi (hopme Ha si3bike bpaiis.

J1yig U1 ¢ HApYIICHUSMHU CITyXa:

— B mieyaTHou opme;

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUs MU OIIOPHO-JBUTaTEIbHOTO anmapara:

— B I1e4aTHOH (hopme;

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBIN MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHI€HTA 00Y-
YAIOIIUXCS.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, IPUMEHSIEMBIE
TP OCBOEHUHU JUCHUITJINHBI

B xoze u3ydeHus TUCHUTUTMHBI IPEIYCMOTPEHO HUCIOIB30BAHUE CIEAYIOINX 00pa3oBa-
TEbHBIX TEXHOJOTHH: JIEKIUHU, TabopaTopHble paboThl, MOATOTOBKA MUCHMEHHBIX aHATUTHYE-
CKHX paboT, caMOCTOATENbHAS padoTa CTYACHTOB.

KoMImeTeHTHOCTHBIN MOAX0A B paMKax MperojaBaHUs AUCIUILIIMHBI PEaU3yeTcs B HC-
MOJIb30BAHNY WHTEPAKTUBHBIX TEXHOJOTUH M aKTUBHBIX METOOB (TIPOSKTHBIX METO/HK, MO3T0-
BOTO IITypMa, pa30opa KOHKPETHBIX CUTYAIIHid, IEAAarorndecKoro IKCIEePUMEHTa, UHBIX (OpM) B
COYETAaHWH C BHEAYJTUTOPHON pabOTOiA.

NudopmanroHHbie TEXHOIOTUH, TPUMEHSIEMbIC TIPU U3YUYEHUU JUCHUIUIMHBL: HCIIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYpPCOB, JIOCTYIMHBIX B WH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON
cetu MHTepHeT.

Jlst 6oee 3¢ HEKTUBHOTO BOCTIPUATHS MaTepualia 4acTh JCKIUHA U TJA0OpaTOPHBIX pabOT
MPOBOAMUTCS C TPUMEHEHUEM MYIbTUMEIUIHHOTO O0OpYIOBaHMS — KOMIUIEKCA ammapaTHO-
MPOTPAMMHBIX CPEJICTB, TIO3BOJISIFOIINX ITOJIB30BATEIN0 paboTaTh ¢ rpaduKoi, TEKCTOM, 3BYKOM,
BUJIEO U JIP., OPraHU30BAaHHBIMU B BUJIE €IMHON HHPOPMAIIIOHHON CPEIbI.
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AZ[aHTI/IBHBIG OGpElBOBB.TCJIBHBIe TCXHOJIOTHH, IMPUMCHACMBIC IIPU HU3YUCHUU AUCHUILIN-

HbI — IJId JTUI[ C OrPaHUYCHHBIMU BO3MOKHOCTAMM 3J0POBEA NPEAYCMOTPCHA OpraHu3anus KOH-
Cy.]IBTaHI/Iﬁ C UCITIOJIb30BAHHUECM 3H€KTpOHHOI71 IIOYTHI.

10.

11.

12.

13.

14.

15.

16.

4 OHEHOYHBIE CPEJACTBA AJIs1 TEKYHIIEI'O KOHTPOJIS
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAM

[Tepeuens BonpocoB mjist KOHTpossi CPC v mOArOTOBKM K 3a4ETYy.
[TonsiTrie (a30BBIX COCTOSIHUN «OKHJIKOCTh WM Ta3», WX OTIUYHE MO MEXaHUYECKHM CBOU-
CTBaM.

[110THOCTH ¥ MOHSTHE CIUIOLIHOM CPeJibl, IPUMEPHI CPEM, HE UMEIOIIUX CTPOTOrO OIpeesie-
HUS TUIOTHOCTH.

BsI3K0CTh JKUAKOCTH, €€ onpenenenue, Gu3ndeckas pa3sMepHOCTb, CIIOCOOBI M IPUOOPHI IS
HU3MEpPEHHS (XOTS OBl OJIMH).

['mapocraTudeckoe AaBieHHE, HAXOXKICHHE CHJI, JCHCTBYIOUIMX Ha CTEHKH pe3epByapa,
IEHTP JaBJICHUS (OMpeaeTICHUE ero U XOTs OBl OJJUH PUMEP HAXOXKICHUS).

3aKoH ApXI/IMe,Z[a, LHCHTP IlJIaBaHUsA TCJIa (GFO onpez[eneHI/Ie), YCJIOBHC OCTOMYMBOCTHU IJIa-
Baromiero Teia.

[TonsiTve uneanbHON KUAKOCTU U UCAIBHOTO Ta3a (1MocieHee TOJIbKO KacaTeJIbHO MEXaH -
YECKUX U 00111€ — TEPMOAMHAMUYECKUX XapPAKTEPUCTHK).

YpaBHeHHEe BIKEHUS UeaTbHON KUAKOCTH (Diepa), MpoCTEHIe MPUMEPHI €T0 PEICHUS
(XOTs1 OBI OMH).

YPaBHeHI/Ie HEPa3pbIBHOCTU (CHJ'IOI_HHOCTI/I) KakK CJICACTBHUC 3aKOHA COXPaHCHUA MACCHI.

Y4er cXKMMaeMOCTH rasa u pa3jIMYHbIC BUAbl YPABHCHUS COCTOSHUS. YacTHbI CHY‘I&IZ HC-
C)KUMaeMOM KUIKOCTH.

YpaBHeHHe BepHYJ'IJ'II/I BAOJIb JIMHHUU TOKAa YCTAHOBUBLICTOCSA TCUCHHA H)IeaHBHOﬁ KUOAKOCTHU
(6e3 mokazaTenbCTBa), MPUMEP €ro MPUMEHEHHUs! (XOTs ObI OJIUH).

VYpaBHenue bepHymm A AMHUK TOKa MAEATbHOTO ras3a (0e3 1oka3aTenbCcTBa), IPUMEp €ro
npuMeHeHus, 3pdexr xoyns — TomcoHa.

B3aumopeiicTBre moToKa U1eadbHOM KUIKOCTH C TBEPABIM TEJIOM (MOTEHIIMATIbHOE 00TeKa-
HUE), HAaXO0XICHUE CHIIbI, IEUCTBYIOIIEH Ha 0OTeKaeMoe Tello, mapaaokce Jamamobepa.

Teopemsl ['enbMrombiia 0 BUXpSAX, MOHATHE TPYOOK TOKa, popmyina Jlarpamka Juis uaMeHe-
HUS LAPKYJISIIHH.

VYnap ctpyn 0 npensTCTBHE, CHIIa JAEUCTBUS CTPYH, MOIIHOCTh CTPYH, IeperaBaemasi BU-
KyIIEMyCs Tely.

['mnapaBianueckuil ynap B Tpyde, popmyna XKXykoBckoro, npuMmep IBHXEHHUS B TpyOe mocie
rupoyaapa (IMHaMUYEeCKHH mporiece py KaKuX-I1M00 HayaabHBIX YCIOBHUSX).

Ypasaenne HaBbe — CTokca (0€3 H0Ka3aTenbCTBa), MPOCTEUIIIHNI PUMED €ro perieHus (X0Ts
OBI O/TVH).
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17. YpaBnenue bepHyum ans CTpyWKH BSI3KOM JKUIKOCTH, MOHSATUE TUAPABIMYECKHUX MOTEPb,
IOTEPH IO JUIMHE ¥ HA MECTHBIX CONPOTUBIICHUAX (pElIeHne XO0Ts Obl OHOM 3a/1a4M Ha y4eT
THJIPABINYECKUX [TOTEPD).

18. Mcnonb30BaHuE TEOPUH Pa3MEPHOCTEH B 3aJladyaX MEXaHUKH JKHJIKHX U Ta3000pa3HbIX Cpej
(IT — Teopema 6e3 moKa3aTeaLCTBA), THAPOAMHAMUYECKOE M Ta30JMHAMUYECKOE MTO001e TTPH
MOJICIMPOBAHUHN TCUCHHI.

19. Teuenus oxkoyo Ten B OECKOHEYHOW OOJACTH C 3aJlaHUEM IOCTOSTHHOM CKOPOCTH B 0O€CKO-
HEYHOCTH (3a/1auu OO0TeKaHMs) — UX 00e3pa3MepUBaHUE W TpEIeabHbIC ciaydad (10 YUCITY
Peiinonbca).

20. [TneHku 1 KanenbHbIe TEYCHUS (MX ONpPEeNICHHE W JACUCTBUE CHII IIOBEPXHOCTHOTO HATSDKE-
HUs) — npubmmkeHne CTokca.

21. Knnacc mOTeHIMANBbHBIX U BUXPENOTEHIIMAIBHBIX TEYCHUH (NpeIeNbHBIN Ciydail OecKoHed-
HOro yucia PeliHosbaca), MOHITHE TOTPAHUYHOTO CIIOSL.

22. Teopus XKyKoBCKOT0o O MOIBEMHOMN CUiie KpbUIOBOro npoduiis. Metog KoHPOPMHBIX O0TOO-
paXXeHuW ISl MOTEHIMATBHOTO OOTEKaHWs HEC)KMMAeMOM >KHAKOCTHIO. [IpucoennHeHHBIH
BUXDb.

23. MeTosibl KOHTYPHBIX M TIOBEPXHOCTHBIX MHTETPAJIOB JUIsl MOIYYEHUS YCPETHEHHBIX 10 OTO-
Ky BeJIMUUH. YpaBHeHue bepHysiu i TpyOku ToKa.

24. Meron XapakTEepHCTUK JII HECTAlMOHAPHOTO OJHOMEPHOTO TEUYCHHS HACATLHOTO Trasa.
Bosusl Pumana.

25. Metoa xapaKTepUCTHK JUIs CTALIMOHAPHOI'O CBEPX3BYKOBOI'O TEUEHHUS T'a3a UAEaIbHOIO rasa.
Bomnne [Ipanarns — Maiiepa.

[IpuMeps! TUIIOBBIX 3aaHUM JJI TEKYIIETO KOHTPOJI YCIIEBAEMOCTH.
1). B OeckOHEYHOI TOPU30OHTAIBHON TPYOE MOCTOSHHOTO CEUCHHs CIIpaBa HAJIEBO TEYET

KHAKOCTB €O cKopocThio (—V,) u maBienuem P, (X-koopawHara Bxoss TpyOsl). B moment t=0,

Touke B X=0 HaUMHAIOT OCTAaHABIUBATb KUIKOCTh, U3MEHSS €€ CKOPOCTb 110 JINHEHHOMY 3aKOHY,
U TIOJTHOCTBIO OCTaHABJIMBAIOT yepe3 BpeMs T. HaliTu 3akoHbI M3MEHEHUsI CKOPOCTU U JaBJICHUS
xunkocta pu X>0, t>0, ucrmone3ys cucTeMy ypaBHEHUH aKyCTHUECKOTO NMPUONMKEHUs. OTa
CXE€Ma Ha3bIBACTCA HCIIPAMBIM I'HAPOYydapOM.

2). Teno aBmxeTcss CO CKOPOCThIO V B )KHMIKOCTH IJIOTHOCTH O . Brmamm ot Tenma xua-
KOCTb nokouTcsi. HaliTu MakcumasnbHOe 1aBieHre Ha TOBEPXHOCTH Tea.

3). IN'opuzonTanpHas Tpyba BeJET U3 HAMMOPHOTO pe3epByapa B arMocdepy. B HavanbHbIH
MOMEHT BpeMeHH TpyOa MmycTas, a )KMJIKOCTh IJIOTHOCTU L , BBITEKAIOIAsl U3 pe3epByapa, Hauu-
HaeT ee 3anojHATh. CunTas JaBlieHHe Ha BXOJE B TpyOy MOCTOSHHBIM, ITpeHeOperas IUapaBiu-
YEeCKUMHU TOTEPSMH, ONPEIETUTh CKOPOCTh, ¢ KOTOPOH >KUIKOCTh Oy/IeT ABUraThCs Ha BBIXOJIE
u3 TpyOBl, eciiu TpyOa oueHb JUIMHHAas (B npezene OecKoHeYHas!).

4). OTBETUTH Ha CIIEAYIOIINE BOPOCHI:
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a) Ilouemy mepexon or OypHOTO TEUEHUS K CIIOKOWHOMY, HE MOXET OBITh IUIaBHBIM, a
JIOJKEH OCYIIECTBISATHCS MMEHHO Yepe3 TUAPABINYECKUM MPBHKOK?
0) [loueMy TpPBDKOK HE MOXKET OCYIIECTBISITHCS B OOPATHYIO CTOPOHY (C TOHM)KEHUEM
yYpOBHsI)?
B) HakoHel, moyemy rujpaBInyecKuil MPHDKOK, Maxe eciiu oH HenoaBrkHbA (U=0), Bce

JKC HCJIB3s CYUTATh YCTAHOBHUBIINMCA TeueHuem?

Kpurepuu onieHuBaHus 110 3a4€ETYy.

Onenka «3a4TeHO» BBICTABISAETCS IIPH YCIOBUH, YTO CTYIEHT IIPOSBUII 3HAHUSA OCHOBHO-
ro MUHMMYyMa U3y4EHHOTO MaTepHaja B 00beMe, HEOOXOAUMOM ISl MOCIEAYIOIIEro 00ydeHusl.
[TpakTryeckoe 3alaHU€E BBIIOIHEHO, BO3MOXHO, UMEIOTCS OT/AEIbHbIE HETOUHOCTH U OLIMOKH.

Onenka «He 3auTeHO» BBICTABISAETCS IPU YCIOBUHU, YTO OOHAPYKEHbI CYIIECTBEHHbIE
npo0esbl B 3HAHUMM OCHOBHOI'O MaTepuaia, MPaKTUYECKOE 3a/laHUe BBIIOJIHEHO HE B IOJIHOM
00BEME, UMEIOTCA CYILIECTBEHHBIE OIIMOKH, OKOHYATEJIbHBIX OTBETOB HE MOIYYEHO.

OneHouHble CpeACTBa JIsl MHBAJIMOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSMU 370PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOIMMOCTH WHBAIMIAM M JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0pO-
Bbsl IIPEAOCTABIIACTCS JOMOJHUTEIBHOE BPEMS /7Sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0yUCHHS MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPE1yCMaTPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYAITBHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHaroIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
U MHBAJIMJOB IpOLEAypa OLEHUBAHUS PE3y/IbTaTOB OOYYEHHS IO JUCLUUIUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI PE3yNbTAaTOB OOYYCHHS WHBAIWIOB W JIUI] C OTPaHUYCHHBIMU
BO3MOXHOCTSIMM 3/I0POBbSl 110 JUCHMIUIMHE (MOJYJII0) IMpeAycMaTpuBaeT MpeaoCTaBIeHUE WH-
dopmanuu B hopmax, aIanTHPOBAHHBIX K OTPAHWYCHUSM UX 3/I0POBBS M BOCIPHUATHS HH(POpMa-
LIUH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATENILHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYeHbh MOXKET OBITh KOHKPETHU3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Y-
YarOMINXCA.
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5 TEPEYEHb YYEFHOH JUTEPATYPBIL, HHOOPMAIIMOHHBIX
PECYPCOB Y TEXHOJIOT U

VYueOHas nuTeparypa

OcHoBHasl JiuTeparypa:
1. CaburoB, K.b. YpaBHeHuss matemaTudeckoil Gu3uku [DIEKTpOHHBIA pecypc]: y4eb. —

OnekTpoH. gaH. — MockBa: ®wusmatiur, 2013. — 352 c¢. — Pexum pgocryna:

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

2. Temam P. Maremaruueckoe MOACIMPOBAHNE B MEXaHUKE CIUIONIHBIX Cpel: yu4eOHOEe ITo-
cobue / Temam P., Mupansuns A. — DnektpoH. gaH. — M.: "JlaGopaTopus 3Hanuit" (paHee
"BUHOM. JlaGoparopus 3uanuit"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [DnekTpoHHBII
pecype] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. PaGenwkuii, B. C. BBenenue B BBIUMCIUTENBHYIO MaTeMaTUKy [DNeKTpOHHBIN pecypce] /

B. C. Pa6enbkuit. - 3-¢ uzn., ucnp. u pom. - M.: DUIMATIINT, 2008. - 288 c. - (OusrexoBckuid
yueOHUK). - ISBN 978-5-9221-0926-0. — Pexxum JocTtyna:
http://znanium.com/catalog/product/544692

JlononHUTENBHAS JIMTEpaTypa.

1. IIpucexun, B.JI. OcHOBBI MeTOJ]a KOHEUHBIX JJIEMEHTOB B MEXAaHUKE Je(hOpMUPYEMbIX
tes: yueObHuk / B.JL. Ilpucekun, I'.1. Pacropryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DneKkTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anexcannpos, /I.B. BBenenue B rugpoanHamMuky : ydyebnoe nocodue / JI.B. Anekcan-
npos, A.1O. 3ybapes, JL.IO. VckakoBa. - ExatepunOypr: M3gaTenbcTBo YpaabCKOro yHUBEPCH-
teta, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanora, O.B. 'maponnHaMuka U TEIIOOOMEH 3aKPYYCHHBIX ITOTOKOB B KaHaIax

AIEPHO-IIEKTpHUUecKnX ycTaHoBOK / O.B. Mutpodanona. - Mocksa: @uszmariur, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To ke [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

[Iepromnueckas nureparypa
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
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3. bynsikun A.B. JlaMuHapHBIN TOrpaHUYHBIN CJIOW TTPU OOTEKaHUH KPBIJIOBOTO MPOQUIIS €
KpyroBoii Beiemkoi // I3B. PAH Mex. xxuak. u raza — 1998. — Ne2. — C. 52 — 57.

4. bynskuH A.B. BuxpeBas siuelika ¢ BpalaloUIMMCsl BHYTPU LMJIMHIPOM Ha MOBEPXHOCTU
KpbutoBOrO npoduis npu Oonpmmx yucinax Peinonsaca // V3. 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

HHTtepHeT-pecypebl, B TOM YUCIIe COBPEMEHHbIE TPO(hecCHOHATIbHBIE
0a3bl JIaHHBIX U HHPOPMAIIMOHHBIEC CIIPABOYHBIC CUCTEMBI

J1eKTPOHHO-0U0M0TeuHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
3. DOBC «BOOK.ru» https://www.book.ru

4. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:

1. Hayunas snexrponnas oubimmoreka (HOB) http://www.elibrary.ru/

2. HammonanpHas 3JIeKTpOHHAsE OMOIMOTEKa (JOCTYI K DIEKTPOHHON OMOIHOTEKE JHC-
cepranmii Poccuiickoii rocynapctBennoit oudauorexu (PI'B) https://rusneb.ru/

3. «Jlexropuym TBy http://www.lektorium.tv/

4. Yuausepcurerckas nHpopmanmonHas cucrema POCCUSA http://uisrussia.msu.ru

Pecypcbl cBoOOAHOTO 1OCTYMA:

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

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

3. Hudopmannonnas cucrema «EanHoe OKHO JOCTyIa K 00pa30BaTEeIbHBIM PECypcamy
http://window.edu.ru/;

4. EnunHas xoJuteKIus U(ppoBbIX 00pa3oBaTeabHbBIX pecypcos http://school-
collection.edu.ru/ .

5. ®enepanbHblii HEHTP HH(OPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Ciyx0a TeMaTHYECKHUX TOJKOBBIX ciioBapeit hitp://www.glossary.ru/;

7. Cnoapu u >HIMKIONeMK hitp://dic.academic.ru/;

8. OO6pa3oBarenbHbIi MopTan «Y4eba» http://www.ucheba.com/;

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMAINIMOHHBbIE PeCyPChI
KyoI'Y:

1. Cpena MOIyabHOTO qHHaMHUYecKoro odyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, y4eOHO-METOAMUYECKUX KOMILIEKCOB, MyOIUKaIUil 1 KOHpe-
pennmii http://mschool.kubsu.ru/

3. bubnuoreka nHpOpPMALMOHHBIX pecypcoB Kadeapsl HHPOPMAIMOHHBIX 00pa3oBa-
TeNbHBIX TeXHONorHi http://mschool.kubsu.ru;

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

5. DOnexkTpoHHBIE 00pa3oBaTeIbHbIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U
TexHoJsioruil B oopazoanuu Kyol'Y u nayuno-meroandeckoro xypHaia "[LLHKOJIbHBIE
T'OABbI" http://icdau.kubsu.ru/



https://urait.ru/
http://www.biblioclub.ru/
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https://e.lanbook.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
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http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
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http://window.edu.ru/
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http://fcior.edu.ru/
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http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/
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6 METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIUXCSA
ITO OCBOEHUIO JTUCHUIIJIMHBI

ITpu npopaboTke y4eOHOro Marepuana peKOMEHIYETCs:
— MIOBTOPUTh M YSACHHUTH OINpPEICNICHUS] U CBOMCTBA OOBEKTOB, ONEpPALMil M OTHOLICHUH,

BCTpeyaronmecs B popMyIMpOBKE TEOPEM U IIOCTAaHOBKE 3a/1a4;

— 3amucaTh B MaTeMaTHUEeCKOM (bopMe TEPMHHBI, CBA3aHHBIC C paCCManHBaCMOﬁ TEMOM

U BCTpeyaromuecs: B OpMyJIHPOBKE TEOPEM U TIOCTAHOBKE 3a71ay;

— IPOBECTH TpaUuecKyl0 HHTEPHPETALUI0 BCTpeyaroluecss OOBEKTOB, ONEpaluil u

OTHOIIICHUH,

— JUTSI TPOMO3/IKUAX BBIPQKCHUH BBECTH KOMITAKTHBIC 0003HAYCHHSI.

B ocBoeHWW MUCHUIUITMHBI WHBATUAAMU M JHUIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBSl  OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE Y4eOHOrO MaTepuara.

NunuBuayanbHble KOHCYIBTAIMH IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIONIMM MHIUBUAYAIN3alMU OOYUCHUS U YCTAHOBJICHUIO BOCITMTATEIILHOTO KOHTAKTa
MEXKIy TIperojaBarelieM W OOYJaroIIMMCS WHBAIUIOM WM JIUIOM C OTPaHUYCHHBIMHU

BO3MOXHOCTAMHU 300POBbA.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME 11O JUCHUIIVIMHE

PaCHpCHCHeHI/Ie BHAOB MAaTCPHAJIbHO-TCXHHYCCKOI'O obecrneyeHust 1o BUaaM 3aHATUH

NPEJICTAaBICHO B Ta0IUIIE.

HaumenoBanue
CIIeuaJIbHbBIX HOMCHIGHI/II\/'I

OcHaIIEHHOCTh
CIIequaJIbHbBIX HOMCHICHI/Iﬁ

IlepeyeHs TULIEH3MOHHOTO
MPOrPaMMHOI0 00eCIICUeHUS

VY4eOHble ayJUTOPUH ISl TIPO-
BEJICHUS 3aHATHI JIEKIIMOHHOTO
THIIA

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

Mebenb: yueOHas MeOeb.
TexHHUYEeCKHEe CpeaCcTBa 00yde-
HUS: DKPaH, IPOEKTOP, KOMITBIO-
Tep

CpEICTBO MOATOTOBKH MTPE3EH-
taruit MS PowerPoint;
MaTeMaTUYeCKHi MaKeT

MathCAD

VYueOHbIe ayJIUTOPUH JIST MPO-
BeJICHUS J1a0OpaTOpHBIX padoT,
IPYIIOBBIX U MHIAMBUIYAIBHBIX
KOHCYJbTaIUi

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

Mebens: yueOHas MeOenb.
TexHUYeCKHE cpelcTBa 00yde-
HUSL: DKPaH, MPOEKTOP, KOMITbIO-
Tep ¢ A0CcTynoM k cetu «MHTep-
HET» U B 3JICKTPOHHYIO HH(OP-
MAaIMOHHO-00Pa30BaTEIbHYIO

WntepHeT-0pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CPEICTBO MOJATOTOBKH IPE3CH-
tauuii MS PowerPoint;
MaTeMaTHYECKUI TTaKeT

TOYHOU aTrecralnuu

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

CpeJly OpraHu3aliu MathCAD
VYueOHble ayuTOpuu i po- | Mebenb: yueOHas meOesb. MaremaTH4YecKuil maker
BEJICHUS TEKYIICH U IPOMEXKY- | TeXHUYecKue cpelcTBa ooyde- MathCAD

HUS: 9KpaH, IPOEKTOP, KOMIIbIO-
Tep

Jly1s camocTosITeNbHOM paboThl 00yUarOIIUXCsl MTPEYyCMOTPEHbBI TOMEIICHHSI, YKOMILJIEK-
TOBAaHHBIE CHEIMATU3UPOBAHHON MeOEeNbI0, OCHAIICHHbIE KOMIIBIOTEPHOW TEXHUKOM ¢ BO3MOXK-
HOCTBIO MOJKIIOUEHUs K cetn «MHTepHeT» U oOecrnedueHneM J0CTyIa B JJIEKTPOHHYIO HHGOP-
MaIMOHHO-00pa30BaTEIbHYIO Cpeay YHUBEPCUTETA.

HaunmenoBaHue momMereHui
JUTSL CAMOCTOSITENILHOM PabOThI
00yJaronIXcst

OcHaIeHHOCTh TOMEIICHUI
JUTSL CAMOCTOSITENILHOM PabOThI
00yJaroImXxcst

HepequL JIMICH3MOHHOI'O
MMpoOrpaMMHOI 0 obecreucHus
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[MTomemenune st caMmocTos-
TEIBLHOM padOTHl 00YYAIOIIUXCS
(unTanbHbIM 3an HayuHoit Ouo-
JIMOTEKH)

Mebenb: yueObHas Mebenb
Kommutekt criermanuznpoBaH-
HOU MeOeNn: KOMIIbIOTEPHBIE
CTOJIBI

O6opynoBaHre: KOMIBIOTEpHAs
TEXHHKA C TIOJIKITIOYCHUEM K
MHPOPMAaIMOHHO-
KOMMYHUKALIMOHHOH cetH «H-
TEPHET» U JOCTYIIOM B 3JICK-
TPOHHYIO HH(OPMALIMOHHO-
o0pa3zoBarenpHYyIO cpery oOpa-
30BaTeIbHON OpraHu3aluu, Beo-
KaMephl, KOMMYHHKAITHOHHOE
obopynoBanue, 00ecreInBar0-
1Iee AOCTYI K CETH HHTEPHET
(mpoBoHOE coenuHeHue u dec-
MIPOBO/THOE COETMHEHUE I10 TEX-
Hosoruu Wi-Fi)

WuTepHeT-0pay3epsl s mpo-
CMOTpa caiToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKH MPE3CH-
tauuii MS PowerPoint

ITomenienue nis caMocTos-
TENBHON pabOTHI 00yUJAIOIITIXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebenb: yueOHas MeOeb.
[onkmouenne k HHGOPMAITH-
OHHO'KOMMyHHKaHHOHHOﬁ CECTHU
«HTEpHET» U AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-
oOpa3oBaTenbHYIO cpely 00pa-
30BaTEJIbHON OpraHu3aluu

Wntepuer-6pay3epsl AJs Mpo-
CMOTpa CalTOB B ceTH MHTep-
HeT;

CpPEJICTBO MOJTOTOBKH MpPe3eH-
taruit MS PowerPoint




