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Pa60“laﬁ mnmporpamMmma JUCHUIIIIMHBL «33.,/:[3.‘-11/1 " aJITOPUTMBI a3pOAMHAMUKN» COCTAaBJICHA B
COOTBETCTBUU C (beﬂepaHLHLIM ToCy1apCTBCHHBIM O6pa3OBaTeJILHBIM CTaHAApPTOM BBICIICTO
obpazoanus (PI'OC BO) no nanpasnenuto noaroropku 02.03.01 Maremaruka u
KOMIIBIOTEPHBIE HAYKH

[IporpamMmy coctaBui:
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PaGouas nmporpamMMa JUCHMILUTMHBI YTBEPIXKICHA HA 3acelaHiu KaeIphl
MaTeMaTHYeCKUX ¥ KOMITBIOTEPHBIX METOJIOB,
ripotokost Ne 10 ot 07.05.2024.

3aBenyromuii kadenpoit _MW_‘
MaTeMaTHYEeCKUX U KOMITBIOTEPHBIX MeTo0B JIexHeB A. B. <

VYTBepkaeHa Ha 3aceJaHuH Y4eOHO-MEeTOIMIeCKOH KOMUCCHH (paKyabTeTa
MaTeMaTUKU U KOMITBIOTEPHBIX HayK, poTokoa Ne 3 ot 14.05.2024.

ITpencenatens YMK ¢akynbrera MaTeMaTHKH f‘é}/
U KoMnbeloTepHbIX Hayk IlImansko C. IL

Perien3eHThI:

Casenko U. B.,, kommepueckuit nupexkrop OO0 «Pocl naBBuno»

Huxutun 10. ., noueHT kadeapsl TeoOpeTHYeCKON (GU3UKU U KOMIBIOTEPHBIX TEXHOJIOT Ui
®I'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET»
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1 IEJHU U 3AIAYY U3YUYEHUS JUCIATLITAHBI

1.1 [enb n3ydyeHus AUCUUILIMHBI

I]ens n3ydyeHns TUCUUIUIMHBI «3a/1aui U allTOPUTMBI a3pOJUHAMUKNY: (OPMHUPOBAHUE Y
CTYICHTOB CIIOCOOHOCTH ONEpUpOBaTh AaOCTPaKTHHIMH OOBEKTaMH C AKCHOMAaTHYECKH
3aJlaHHBIMM CBOWCTBaMH, MOHUMaHUS OCOOCHHOCTEH BBINOJIHEHUS alreOpandeckux onepauui
KOMIIBIOTEPHBIMU CPEJICTBAMM.

Ilpeomem v3ydyeHUs TUCUUIUIMHBI «3aaud U aITOPUTMBI a3pOIUHAMUKN»: a0CTPaKTHbIE
MaTeMaTH4eCKHe 0ObEKTHI, UX CBOICTBA U ONEpalK HAJl HUMH.

1.2 3amaun TUCHUATUIAHGI

OcHnoenbie 3a0auu N3y4eHNs JUCIUIUIMHBI «3aa4i U aTOPUTMbI a9POAUHAMUKUY.

— O3HaKOMJICHHME CTYAEHTOB C METOJOJOTHYECKUMHU MOAXOJAMH, IO3BOJISIOIHUMHU
CTPOWUTH aJEKBATHbIE MAaTEMaTHYECKHE MOJEIM B 33Jadax THAPO- U a’pOAUHAMUKH,
HCIIOJIb30BATh MATEMATHYECKOE OMMCAHNE THAPO- U Ta30IMHAMUYECKUX SBJICHU;

— O3HAaKOMJICHHE C HEKOTOPBIMM IIHPOKO PaclpOCTPaHEHHBIMU MOJEHSIMHU (DU3UKH (B
OCHOBHOM MEXaHHUKH) U OCHOBHBIMU METOJIaMH MCCJIEI0BAHUS ITUX MOJIETEH.

1.3 MecTo MMCIMIUTMHBI B CTPYKTYpe 00pa30BaTeNbHOM MPOTrpaMMBbI

JuctunnuHa «3a1a4i ¥ aaroOpUTMbI a3POIMHAMUKIY OTHOCUTCS K YacTH, (OpMUPYyeMOit
YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, O05oka b.1 «/lucuuminabl (MOTyIN)», U SBIISETCS
JTUCIUIIIMHON 10 BBIOOPY. B cooTBeTcTBHMUM ¢ paboyuM ydeOHBIM IIJIAHOM JUCIHIUIMHA
n3y4aeTcsi B 8§ cemecTpe 1o ouHou hopme oOyueHus. Bua mpoMexyTouHOM aTTecTauy — 3a4€T.

[IpenmecTByromumMy  IUCHUIUIMHAMM, HEOOXOIMMBIMHU  JUIsI  W3YYEHHUS  JaHHOU
TUCHMIUIMHBL, sBJsOTCS «Martemaruueckuit aHanus», «luddepenunanbabie ypaBHEHUS,
«Teopust (QyHKIHMI JEHCTBUTEITHLHOTO TepeMEHHOTO», «JIuHelHas anreOpa», «Anredpay,
«Ananutuueckas reomerpus», «l'eomerpusi», «lIporpammupoBanue», «MaTemMaTudeckue
MaKeThl U UX IPUMEHEHHUE B €CTECTBEHHOHAYYHOM 00pa30BaHUM.

[locnenyromumu  AUCUMIUIMHAMM, 71 M3Yy4EHUS KOTOPbIX HEoOXoAMMa JaHHAs
JTUCLUIUIMHA, ABIstoTcs «MaTtemaruueckuil npaktukymy, «MccinenoBanue onepauuii», «Teopus
gucen», «HucneHusle MeToibl», «KoMnbroTepHoe MoaenupoBanue», «MaTemaTiuueckas JOTHUKa
U TEOPHS AIITOPUTMOBY.

1.4 TlepeueHs IaHUPYEMBIX PE3yAbTATOB 00YUEHHS IO JUCHUILUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMU Pe3yJbTaTaMU OCBOEHHS 00pa30BaTeIbHON MPOTrPaMMBbI

[Ipouecc u3yyeHUs: AUCHUIUIMHBI «3a/1au U alrOPUTMBI a3POJMHAMUKIY HAIpaBlIeH HA
(dbopMupoBaHHe Y 00YJAIOIINXCS CIEAYIOUUX KOMITETSHIIUH.

Kon n HanmeHoBaHue HHIUKATOpa™®

PesynpraTel 0OydeHus MO AUCIUTUIAHE
JOCTIDKEHUST KOMIIETEHIIUN

IIK-1 — CriocoGen neMoHCTpUpoBaTh 0a30Bble 3HAHHUS MATEMATUIECKUX U €CTECTBEHHBIX HAYK, OCHOB
MPOrpaMMHUPOBAHUS U MHPOPMAILIMOHHBIX TEXHOJIOTHH

MK-1.1 — CiocoOeH pemaTs akTyajdbHble © | 3HAET OCHOBHBIE METO/IbI KPUTUYECKOTO aHAIIN3a U
BaXKHBIC 337129k (PyHIAMEHTAIBLHON U OCHOBBI CHCTEMHOT'0 MOIX0/1a KaK 00IIEeHAYYIHOTO
MPUKIIAJTHON MAaTEMATUKH MeToJia

YMeer aHanM3upOBaTh 3a/1a4y, UCIIONb3Ys OCHOBHI
KPUTHYECKOT0 aHAJIM3a U CUCTEMHOTO MOIX0JIa
YMeer oCcyIIiecTBISATh IIOUCK HEOOXOTUMOM ISt
pelIeHus TOCTaBICHHOW 3a1au HHPOPMAIIHH,
KPUTHYECKH OI[CHUBAs HAJISKHOCTD Pa3IMUHBIX
WUCTOYHHUKOB WH(OpMaIUu




KO)I 1 HAUMCHOBAHUEC I/IHI[I/IKaTOpa*
JOCTHKCHHA KOMIICTCHIINHN

P €3YyJIbTAaThbL O6y’-ICHI/I$I 10 JUCHHUIIIIMHE

MK-1.2 -  [leMoHCTpUpyeT  HAaBBIKH
MPOrpaMMHUPOBAHUS MOATOTOBJICHHBIX
QJITOPUTMOB ~ PCIICHUS  BBIYMCIHUTEIBHBIX
3ajad, pa3paboTku CTPYKTYpBI "

MPOrpaMMHUPOBAHUS  PEJSLIMOHHBIX  0a3
JAHHBIX, & TAKXKE SKCIIEPTHBIX CUCTEM

3Haer IMPUHLOMIIBI, KPUTCPUH, IIPpaBHUJIa TOCTPOCHUA
CYXXACHUS 1 OLICHOK

Ymeer popMupoBaTh COOCTBEHHBIE CYXKACHHS U
OLICHKH, I'PaMOTHO U JIOTUYHO APTYMEHTUPYS CBOIO
TOYKY 3peHus

YmMmeer IMPUMCHATH TCOPETHUYCCKNUEC 3HAHUA B PCHICHUN
IMPAKTUYCCKUX 3aaa4

IIK-1.3 - Briageer CETEBBIMU
TEXHOJOTHSIMH, B TOM WYHCIE, OCHOBaMH
TEOpPHUH HEWPOHHBIX CETEH

3HaeT OCHOBHBIE MIPUHIMUIIBI TOCTPOCHHUA
BBIYHCIHTEIBHON TEXHOJOIUH CETEBOr0 THIIA

Ymeer BbIOpaTh MpOrpaMMHOe obecTiedeHue st
peuIeHus NOCTAaBJIEHHOW 3aJja4i, B TOM YHCIIE —
TONOJIOTMI0 HEHPOHHOM CETH

BnaneeT MCTOAMKAMM OTJIAAKH CCTEBLIX NNPOrpaMm

K-1.4 — CoOupaer u aHaJU3UPYET
HAYyYHO- TEXHUYECKYI0 HWH(QOPMAIHIO C
y4ETOM 0a30BBIX MPE/ICTABIICHHA,

MOJYYEHHBIX B 00NacTH (yHIaMEHTaIbHOMI
MaTEMaTHKH, MEXaHUKH, €CTECTBEHHBIX
HayK, [IpOrpaMMHUPOBAHMS u
WH(OPMAITMOHHBIX TEXHOIOTHI

3HaeT OCHOBHBIC (PYHKIIMA MAaTEMAaTHYCCKUX TAKETOB
MporpaMm JJisi POBEAEHNSI CUMBOJIUYECKHUX
BBEIYUCIIEHUN

Ymeer mpoBoauThH hopMaTbHEIE TOKa3aTeIhCTBA
MaTeMaTHYECKUX PE3YIHTATOB Ha OCHOBE
AKCHMOMATHUYCCKU 3a1aHHBIX CBOMCTB 06’L€KTOB u
onepanun

Brnageer HaBbikamu oOecriedeHIs] KOPPEKTHOCTH
BBITIOJTHEHUS aNre0OpandecKuX OIeparuii
KOMIIBIOTEPHBIMH CPECTBAMU

IK-4 — CriocobeH mpernojjaBaTh MaTeMaTuKy U HHPOPMATHUKY B CPETHEH ITKOJIE, CIIeUaTbHBIX
Y49eOHBIX 3aBEIEHUSIX Ha OCHOBE MOMy4E€HHOT0 (DYHIAaMEHTAIFHOTO 00pa30BaHUS M HAYIHOTO

MUPOBO33pEHUS

IK-4.1 — TToHnMaeT U 0OBIICHSIET MECTO
MPENoIaBaeMoro peIMeTa B CTPYKType
Y4eOHOU JeITebHOCTH; BO3MOXHOCTH
npenmMera 1o ¢popmupoBanuio YV 1;
CTeIUAIbHBIC PHEMbI BOBJICUCHUS B
YUEOHYIO JIeITENbHOCT 10 MIPEIMETY
00y4aroMMXCs C pa3HBIMH
00pa3oBaTEIbHBIMH MTOTPEOHOCTSIMH;
YCTaHABJIMBATh KOHTAKTHI C
00YYarOIMMUCS PA3HOTO BO3pAcTa M UX
POAUTENSAMU (3aKOHHBIMH
MPEACTABUTEISAMH ), APYTHMU
MearornuecKuMH U UHBIMA Pa0OTHHKAMU;
COBPEMCHHBIE MEAarornaecKrue TeXHOIOI N
peanu3aiyy KOMIETEHTHOCTHOTO TIOAX0/1a
C YYETOM BO3PACTHBIX U MHVBHYATbHBIX
0COOCHHOCTEH 00YJAIOIINXCS; METOIBI U
TEXHOJIOTUH MOIUKYIbTYPHOIO,

G depeHIIUPOBAHHOTO ¥ PA3BUBAIOIICTO
o0y4ueHus

3HaeT OCHOBHBIE IOHATHA, METOABI K PE3YJILTATHI TUAPO
A3POAMHAMUKHN

YMeer pemaTs THIIOBBIE 33]]a91 THAPO a3POINHAMUKA

Brnageer HaBbIKaMu IPAMEHEHHS] METOIOB THIIPO
a’3pOIMHAMUKA

IIK-4.2 — OcymectBusier BEIOOp MecTa
MPeIoIaBaeMoro mpeamMeTa B CTpyKType
y4ueOHOH AesSTeTbHOCTH; BO3SMOKHOCTH
npeamMera o popmupoBanuio Y'Y I;
CHEUAILHBIX MPUEMOB BOBJICUECHUS B
y4eOHYI0 AESTEIBHOCTD 110 MIPEAMETY
00y4arommxcst ¢ pa3HbIMU

3HaeT OCHOBHBIC q)YHKI_II/II/I MaTEMaTUYCCKUX ITaKCTOB
nporpamMm Ajid NpOBEACHUA BBIYHMCJICHHUM B TUapo
AOPOIMHAMUKE

Vmeer MMpOBOJAUTH q)OpMaJ'IBHBIC J0Ka3aTCJIbCTBa
MAaTeMAaTUYCCKUX PE3YyJIbTATOB HAa OCHOBC 3aKOHOB
TUAPO A9POAMHAMUKU

Bna;[eeT HaBBIKAMM OOeCIeueHUs KOPPCKTHOCTHU




KO)I 1 HAUMCHOBAHUEC I/IHI[I/IKaTOpa*
JOCTHKCHHA KOMIICTCHIINHN

P €3YyJIbTAaThbL O6y’-ICHI/I$I 10 JUCHHUIIIIMHE

00pa3oBaTebHBIMU MOTPEOHOCTSIMU;
yCTaHaBJINBAECT KOHTAKTHI C
00y4aroMMUCS pa3HOTO BO3pacTa M ux
ponuTensIMu (3aKOHHBIMHU
MIPEACTaBUTEISIMHU ), APYTUMHU
neagarorutuyeCKuMu U HHbIMH pa6OTHI/IKaMI/I;
COBPEMECHHBIX ITEAArOorn4C€CKux TEXHOJIOT Ui
peanu3anri KOMIETEHTHOCTHOTO TOAX0a
C YU€TOM BO3PACTHBIX U MHAUBUAYAJIbHBIX
0COOEHHOCTEH 00YJaIOIIMXCS; METOIOB U
TEXHOJIOTUI MOJIUKYJIBTYPHOTO,

QG depeHTUPOBAHHOTO U Pa3BUBAIOIIETO
o0y4eHus

BBINIOJIHCHUS BEIYMCIICHUM B TUAPO A3POJAUHAMUKE
KOMIIBIOTCPHBIMU CPEACTBAMU

IIK-4.3 — Bnajgeer HaBbIkaMu 00y4YCHHS U
JIMaTHOCTUKH 00pa3oBaTeNbHBIX
PE3YIIBTATOB C YUETOM CllelHU(PHUKH yueOHOH
JCITUTUTMHBI M PEANTbHBIX YUeOHBIX
BO3MOYHOCTEN BCEX KATErOpUid
00y4aromuXxcs; MpreMaMH OLEeHKH
00pa3oBaTENbHBIX PE3yIbTATOB:
(hopMHpYEMBIX B TIPENOIaBAEMOM IPEMETE
MPEAMETHBIX U METaPEIMETHBIX
KOMITETEHIINH, & TAKKEe OCYIIECTBIISITh
(COBMECTHO C TICHXOJIOTOM ) MOHUTOPHHT
JIMYHOCTHBIX XapPaKTEPUCTHUK

3HaeT OCHOBBI METO/IOJIOTHH TIPEMIOIaBaHuUs THIAPO
adPOAMHAMUKHI

YmMmeer CUCTCMATU3NPOBAHHO HU3JIaraTb OCHOBHBIC
MOHATHA, METOJBI U PE3YJIbTAThI THAPO A9POAMHAMUKHA

BnaueeT HaBbIKaMU IIPEIIoJJaBaHUA OCHOB
BBIYHCITUTEIIHLHON TUAPO A3POANHAMUKH

Pesynbrarhl 00ydeHUs 1O TUCHUILIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBJICHUS BCEX
BHJIOB KOHTAaKTHOM M CaMOCTOSTEIbHOW pa0OThl OOYYarONMIMXCS B COOTBETCTBHH C

YTBEP’KICHHBIM y4EOHBIM TUIaHOM.

I/IHI[I/IKaTOpBI JOCTHKCHUA KOMHeTeHHI/Iﬁ CUHUTAIOTCA C(bOpMI/IpOBaHHBIMI/I 1810)5
AOCTHIXCHHUHU COOTBETCTBYIOIIUX UM PE3YIbTAaTOB 06y‘leHI/IH.

2 CTPYKTYPA U COAEPKAHUE JUCHHUITJIMHBI

2.1 Pacnpenenenue TpyInoEMKOCTH AUCLIUTIUIHHEI TI0 BUAAM padboOT

OO0rast Tpym0EMKOCTh JUCIMIUIMHBI COCTaBIIsAET 2 3a4€THBIX eauHHUIlbl (72 yaca), ux
pacrpeenieHre 1Mo BujaM paboT IIPeICTaBICHO B TaOJIUIIE.

Bre! pacot Bcero, 8 cemectp,
4acoB 4acoB
KonTakTHasi paboTa, B TOM 4ncie: 34,2 34,2
AyauTopHbie 3aHATHSA (BCEro): 30 30
3aHATHUSA JIEKIIMOHHOIO TUIIA 10 10
J1a00paTOPHBIE 3aHATHUS 20 20
MPAKTUYECKUE 3aHATHUS — —
CEMHHAPCKUE 3aHATH — —
HNuas koHTaKTHas1 padoTa: 4,2 4,2
KonTpons camoctositensHoi padotsl (KCP) - -
[Tpomexyrounas atrecranus (MKP) 0,2 0,2
CamocTosiTesqibHAsA padoTa, B TOM 4HcIe: 37,8 37,8




[ToaroroBka K 1abopaTOpHBIM paboTaMm 20 20
[loaroroBka K TeKyniemMy KOHTPOIIO 13,8 13,8
KoHnTpoas: - -
ITogroroBka k 3auéry - -
4acoB 72 72
Oo0mas B TOM YHCJIe 34,2 34,2
TPYA0EMKOCTh KOHTaKTHasi pafora
3a4. eAl. 2 2

2.2 ConeprxaHue NUCIUTUTHBI

Pacnipenenenne BU0B yueOHOU pabOTHI U UX TPYAOEMKOCTH IO pa3jiesiaM JUCIUILINHBI
IIPEJCTABIICHbI B TA0IUIIE.

KomnnuectBo yacos

Bre-
AynurtopHas paboTa ayuTOpHas
paborta
JI I13 JIP CPC

No HaumenoBanue paszienon
Bcero

OO1ue cBeJIeHU O
MaTeMaTHYECKUX MOJEIIIX
TUJIPOMEXAHUKH U Ta30BOM
JTMHAMUKH, GU3NYECKUE
CBOIICTBA KUIKHAX U
ra3z000pa3HBIX CPE/I.
[Ipsimbie 1 oOpaTHBIE
3aJ]a4 MaTEeMaTHYECKOTO
MOJIEJIMPOBAHMS B TIOCKOM
ruapomMexanuke. CBeaeHus
00 OCHOBHBIX METOIaX
pellIeHNs] ypaBHEHUM
JIBHKEHUS )KUIKOCTH U ras3a
(aHaTMTHYECKHE PELICHHS).
MeTob1 YHCIEHHOTO
MO/ISTUPOBAHUS U
3 |ACHMITOTHYECKOTO aHATH3A 10 7 B 3 13.8
TUAPOMEXaHUYECKUX H
a’pOIMHAMUYECKUX
MOJIEJIEN.
HWUTOI'O no pazmenam
nncunnmmg A 30 20 - 10 37,8
KCP 4 — - — 4
HUKP 0,2 — — - 0,2
IloaroroBska k
TEKYLIEMY KOHTPOJIIO
OO0mmas Tpy10eMKOCTh
0 JUCIIATUINHE

10 6 - 4 12

10 7 - 3 12

72 20 - 10 42

[Tpumeuanue: JI — nexuuu, 113 — npaktudeckue 3aHATus / cemuHapsl, JIP — maGopaTopHble
3ansaTus, CPC — camocTosiTennpHas paboTa CTyAeHTa.



2.3 CopeprkaHue pa3ieiioB AUCIUATUTAHBI

3angarus JICKIIMOHHOI'0 THIIA

dopma
Ne Hammerosanue Conepxanue pasjena TEKYIIETro
paznena
KOHTPOJISI
1 |O6mwue cBenenns o |1.1 MaremaTndeckoe  MOJCIMPOBAHHWE  CIUIOIIHOM YO
MaTeMaTHYECKUX cpenbl, OIpeAeNieHne IUIOTHOCTU, OIpeaeiieHre
MOJIEISIX WU30TPOITHOTO JaBIICHUs, (DU3MYECKHE CBOWCTBA
TUIPOMEXAHUKH U JKUJIKOCTEN U Ta30B.
ra30BOM JMHAMHUKH,
dusHUecKHe 1.2 Cuibl maBneHHWsT Ha TOBEPXHOCTH, CTATHYECKOE
CBOMCTBA KIIKHX 1 COCTOSIHME JKHUJKOCTH, 3aKOH ApXHMMeNa, OCHOBBI
ra3000pa3HBIX CPEI. TCOpHH TITABAHUS.
1.3 IpocrTeiinras MmaTeMaTH4YeCcKas MOJIEIb
CTATUYECKOTO COCTOSTHHS Ta3000pa3HOM Cpeibl, MOJIETh
MOJIUTPOITHOM aTMOC(EpPbI U HEYCTONYUBOCTH €€
PaBHOBECHOTO COCTOSTHUSI.
2 |[Ipsmbie u 2.1 Maremarndeckass MOIeNIb UAeIbHON xuakoct u| YO, I1O
oOpaTHbIe 3a7a9n cHUCTeMa ypaBHEHHUI Diliiepa.
MaTeMaTtuyeckoro (2.2 IIpumepsl TOYHBIX pEIIeHUI CHCTEMBbI ypaBHEHUH
MO/JIEJIMPOBAHMUS B Ditnepa, nx puznyeckas MHTEPIIPETAITHSI.
TJI0CKOM .3 HuTerpanbHble COOTHOIIEHMSI KaK CJIEICTBUSA U3
TUJIPOMEXAHUKE. CHUCTEMBl  ypaBHEHHMH  Diyiepa  (MHTErpaJIbI
Ceenenus 00 bepuymnu u Komm — Jlarpanxa), ux mMpuaoKeHUS
OCHOBHBIX METOJIaX K pEILIeHUIO0 3a/1a4.
pemenus ypaBHeHUi .4 3amaun  oOTEKaHUS  WIACAIBHOM  KHUIKOCTBHIO
TIBKCHHUS (mpsimast u oOpatHas), Teopust H.E. )KykoBckoro o
KUJKOCTHU U rasza NOJBEMHON CHJIe, METOJbl pPELIECHUs ypaBHEHUU
(aHanmuTHYECKHE Diinepa B IUIOCKONApauIeIbHOM  Cilydae
peIICHHS). (koH(popMHBIE oTOOpakeHUs, KOHTYpHBIE
UHTETpabl, pasjoxkeHue B CyMMy  C
HCII0JIb30BAHUEM MeTo/1a 0a3MCHBIX
MOTEHITUAJIOB).
3  |Meroabl 3.1 YpaBHenus HaBbe — crokca u monsarue o Mmerogax| YO, IIO
YHCIIEHHOTO UX YUCIIEHHOTO PEIICHHUS.
MozenupoBaHus U (3.2 AcumnToTudeckas Teopus OOTEKaHUs Tela MpH
ACUMITOTUYECKOTO Oonpmmmx uucnax PeliHonbaca (OCHOBBI Teopuu
aHaim3a MNOTPAaHUYHOTO CJIOSl, CTPYWHBIE TEYEHUSA Kak
TUIPOMEXaHHYECKUX IpUMep pa3pbIBHBIX PEIICHUN B 3TOM MPEeIbHOM
u ciyyae).
aspoauHamuyeckux (3.3 Ilpubmmkenne CTokca Kak aCHUMITOTHKA MallbIX
MOJIENEH. yucen PeliHonbaca, CBeIEHHE 3TOr0 ciydas K

OUrapMOHHUYECKOH 3a1ade 11 GyHKIIUU TOKA.

MeTon XapakTepUCTHK [UIsl THUIEpOOTUYeCcKOn
CUCTEMbl  ypaBHEHMH  2Xx2  Ha  mOpuMepe
HECTAallMOHAPHOTO OJIHOMEPHOTO TEYEHMs Trasa
(7St aHAIOTMYHOTO CITydasi )KUAKOCTU — aHAJIOTHs
MEJIKOM BOJIbI U TEOPHsS TMAPABINYECKOrO yaapa

34

no H.E. XKykoBckomy).




HanmenoBanue Popua
Ne Conepxanue pazjena TEKYILETO
pasieia KOHTPOJIS
3.5 Maremaruueckoe MO/IETUPOBAHUE
IJIOCKONIAapAJIEbHBIX YCTaHOBUBIIHMXCS

CBEPX3BYKOBBIX TEUECHHH aauadaTHOTO Tasa,
YIApHBIE BOJHBI KaK IPUMEP Pa3pbIBHBIX PEIICHUN
ypaBHeHUH Diljiepa B 3TOM cllydae.

JlabopaTopHble padoThI

Pacnipenenennie nmaGopatopHbix pabOT MO pas3aenaM AUCHMIUIMHBI TPEJICTABICHO B
tabnuue. @opmMamMu TEKYIIEr0 KOHTPOJIS SBISIOTCS YCTHBINA omnpoc (YO) u muchbMEHHBIN OIpoc
(ITO).

dopma
HaumenoBanue
Ne a3sena HaumenoBanue nabopatopHbix padboT TEKYIIETO
P KOHTPOJISI
1 |OOmme cBenenus o AHanuTUYeCKHE pEeIeHUs 3a/1a4 110 YO, I10
MaTeMaTHYECKIX MaTeMaTHYeCKOMY MOJICITMPOBAHUIO TCUCHUA
MOJENAX HJIeaTbHOM KUAKOCTH (3a/1a4u 0OOTEeKaHUSs, HICTCUCHHUSI,

THUJIPOMEXAHUKH U [BO3JICHCTBHS IMIOTOKA HA TOBEPXHOCTH).
ra30BOM JUHAMHUKH,
dbuznveckue
CBOMCTBA XKUIKUX U
ra3000pa3HBIX CPE/I.
2 |[Ipsimbie u AHAIUTHYECKUE PEIICHUS 3a/1a4 C ¥O, 110
oOpaTHbIE 337]a4u  |HCIIOJIb30BAaHHUEM MHTErPajJIbHOIO COOTHOILIEHUS
MaremaTudeckoro |((ypaBHeHwus) bepHymnu 1uist uaeanbHON )KUIKOCTH U C
MOJENTUPOBAHUSA B |yYETOM BSI3KOCTH (ISl TPYOKHU TOKa C

TJI0CKOM TUAPABINYECKUMHU MTOTEPSMHU), a TAK)KE YPaBHEHHS
TUJIPOMEXAHUKE. Ko — Jlarpanxa.

Cseneuud o0
OCHOBHBIX METOJIaX
pellIeHNs] ypaBHEHUM
JIBUKCHUS
KUJKOCTHU U Traza
(aHaNmMTHYECKHE
pEIICHHS).

3  |[Meroasl HuclieHHbIE METOBI PEMIEHUS U VYO, I10
YHCIIEHHOTO ACUMITOTUYECKUI aHallu3 Ha MpUMepax
MOJENUPOBAHUSA U [THIPOMEXaHUUYECKUX U Ta30JMHAMUYECKUX 3a/1a4 JIJIs
ACUMITOTUYECKOTO |HI€aTbHOM U BA3KOM Cpelibl (3a/1a4H CO CTapIIUM
aHanmsa onepartopom Jlamaca, runepOOJIUYECKUE CHCTEMBI 2X2
TUIPOMEXaHHUECKUX [IEPBOTO MOPSIKA, 3a7auH, CBOISAIINECS K

u OUrapMOHUYECKOMY YPaBHEHUIO).

a’pOIMHAMUYECKUX
MOJeJICH.

IIpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
BrinonHeHnue KypcoBbIX paboT (IPOEKTOB) YU€OHBIM IJIAHOM HE MPeyCMOTPEHO.



9

2.4 TlepedeHb y4eOHO-METOMIECKOTO OOSCIICUCHUS
JUTSL CAMOCTOSITETIHHON PadOThI 00YJAIOIIUXCS 110 AUCITUTUIAHE

CamocrositenbHas padoTa CTYyJEHTOB MO AWCHUIUIMHE BKIIOYAET CIEAYIOIINE BHJBI
NEeATeIbHOCTH:
— IPOPabOTKy U aHAIH3 JICKIIMOHHOTO MaTepHaa,;

— U3y4eHue Y4eOHOU JIUTEPaTypHI;

— nouck uHpopmaruu B cetrt IHTEpHET MO pa3InIHbIM BOTIPOCAM;
— peleHue 3a1a4 1Mo TeMaM Kypea;

— paboTy ¢ BOIpOcamMH Il CAMOIIPOBEPKH;

— IOJrOTOBKY K KOHTPOJIbHOW paboTe;

— NOATOTOBKY K 3a4€ETY.

HepequL y‘lG6HO-M€TOI{I/I‘~I€CKOFO oOecreucHus AUCHUIIIIMHBI IPEACTABJICH B Ta6J'II/IH€.

Bun camocrosttennnHOM
paboThI

[TepedyeHn yueOHO-METOIUUECKOTO 00ECTICUCHHS JUCIIUTLIHHBI
10 BBITIOJIHEHUIO CAaMOCTOSITENIbHOM paboThl

TloaroroBska k
TEKYILIEMY KOHTPOJIIO

1. MGTOJII/I‘IGCKI/IC YKazaHud 4 IMMOATOTOBKKW K 3aHATHAM
JEKIMOHHOTO W CEMHHApCKOTO THMA. YTBEP)KICHBbI Ha
3acemannn CoBera (paKyabTeTa MAaTEMaTHKA U KOMIIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 5 or 05 mas
2022 r.

2. MeTO)IquCKHe YKa3aHud 110 BBIITOJIHEHUTIO
CaMOCTOSITENIbHON paboThl OOyJaromuxcs. YTBEpXKICHbI Ha
3acenanuu Coera (hakyabTeTa MaTEMATUKU U KOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 5 or 05 wmas
2022 r.

3. Metoauueckue yKa3aHus 1o UCMOJIb30BaHUIO
UHTEPAaKTUBHBIX METOJOB OOy4deHHs. YTBEpXKACHbI Ha
3acenanuu CoBeta ¢akynpTeTa MaTeMaTUKH U KOMITbIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». Ilporokon Ne 51 ot 05 Mmas
2022 1.

4. Metonuyeckue yka3aHHs MO MOATOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepkaeHsl Ha 3acemanun CoBera
dakynpTeTa MaTEeMaTUKH U KoMIbloTepHbIX Hayk PT'BOY BO
«KyoI'Y». IIporokon Ne 5t ot 05 mas 2022 r.

Breimonaenue
J1a00paTOPHBIX pabOT U
pacueTHO-TpapUUECKUx
3aIaHUA

1. Metoauueckue yka3aHHs IO BBIIOJIHEHUIO J1aOOpAaTOPHBIX
pabot. VYTBepxkaeHol Ha 3acenaHun CoBera (akynbreTa
MaTeMaTuKu U KoMibloTepHblX Hayk @I'BOY BO «KyoI'Y».
[IpoToxois Ne 5 ot 05 mas 2022 r.

2. Meronuueckue YyKazaHUs IO BBINOJHEHHIO pPacyeTHO-
rpaduueckux 3aJaHui. YTBepxkJIeHbl Ha 3acemaHuu CoBera
¢axynabpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @I'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

IToaroroBka u
opopMIIEHHE OTYETOB
O MPAKTUKE

1. Meroauueckue yka3aHHsl MO MOJATOTOBKE M O(OPMIICHHIO
oTyeTa IO MpakTUKe. YTBepkIeHbl Ha 3acenanuu Cosera
¢axynapTeTa MaTeMaTUKU ¥ KoMIbloTepHbIX Hayk @I'BOY BO
«Kyo6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

BrinonaHenue u 3amura

BBIITYCKHOM

1. Meroauueckue yka3aHHMs 1O BBINOJHEHHIO U 3alluTe
BBIMYCKHON  KBaJM(UKAIMOHHOW paboThl  (OakasaBpHar,
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KBaJTM(UKAITHOHHOK MarucTpaTypa, CICHUAIUTET). YTBEPXKICHBI Ha 3acedaHuu
paboThI CoBera (QakynpTeTa MaTEeMaTUKU W KOMIIBIOTEPHBIX HayK
®I'bOY BO «KyoI'Y». IIpotokon Ne 5 ot 05 mast 2022 .

Y4eOHO-METOMYECKUE MaTepuaibl I CaMOCTOATENbHON paboThl O0Oydarommxcs u3
YHUCJIa HHBAJIUAOB M JIMI C OTPAHUYECHHBIMHU BO3MOKHOCTAMHU 370poBbs (OB3) npenocrapisitoTcs
B (hopMax, alalTHPOBAHHBIX K OTPAaHUYCHHSIM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIHIH:

JUist U1 ¢ HApyIISHUSIMUA 3PSHHS:

— B 1e4aTHOH (popMe yBeTM4eHHBIM HIPUPTOM;

— B opMe AIIEKTPOHHOTO JIOKYMEHTA,

— B (hopMe ayauodaiina;

— B nieyaTHOU popme Ha s13bike bpaiis.

JInst man ¢ HapylmeHUs MM ClTyXa:

— B IIe4aTHOU (opme;

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUjig 11 ¢ HapyIIEHUsSIMHU OTIOPHO-JBUTaTENILHOTO anmnapara:

— B IIe4aTHOU (opme;

— B (hopMe AIIEKTPOHHOTO JOKYMEHTa;

— B (hopMme ayauodaiina.

JlaHHBIA TIepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydJaronuxcs.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MU, IPUMEHSEMBIE
TP OCBOEHUH JTUCIUIIJIMHBI

B xome wu3ydeHHWs OUCHUIUIMHBI MPEIyCMOTPEHO HCIIOJB30BAHHE — CICAYIOIINX
00pa30BaTEeIIbHBIX TEXHOJIOTHH: JICKIMH, JIA00OpaTOpHBIE PAa0OTHI, MOArOTOBKAa MUCHMEHHBIX
AHATMTHYECKUX padoT, caMOCTOsITeNbHAs paboTa CTYIECHTOB.

KoMIEeTeHTHOCTHBIM TMOAX0J B paMKaxX NpEnoJiaBaHHWs TUCIUIUIMHBI PEan3yeTcs B
WCIIOJIb30BAHUU HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IIPOCKTHBIX METOJMK,
MO3TOBOTO HITypMa, pa30opa KOHKPETHBIX CHTYyalluH, MeJaroruueckoro SKCIEPUMEHTa, WHBIX
($hopM) B cCOUETAaHUU C BHEAYIUTOPHOH pabOTOM.

NudopmaniioHHbIE  TEXHOJOTHH, TPHMEHSEMbIC TPH U3YYCHUU  JIUCHUIUINHBL:
UCTIOJb30BaHNE  MH(POPMAIMOHHBIX  PECYpCOB,  JIOCTYIIHBIX B  HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn HTepHeT.

Jlnst 6omee 3 (HEeKTUBHOTO BOCIIPUATHS MaTepualla 4acTh JICKIUNA U JaOOPaTOPHBIX paboT
MPOBOJUTCS C TPUMEHEHHUEM MYJIbTUMEIUHHOTO O0OpYJOBaHUS — KOMIUIEKCA ammapaTHoO-
MIPOrPAMMHBIX CPEJICTB, TIO3BOJISIFOIIUX TTOJIB30BATEI0 pab0OTaTh ¢ TpaQHUKOM, TEKCTOM, 3BYKOM,
BUJICO U JIP., OPraHU30BaHHBIMU B BHJIE €IMHOW MH(DOPMALIMOHHOM CPE/Ib.

AnanTuBHBIE  00pa30BaTCIIbHBIC  TEXHOJIOTUH, TMPUMCHSEMbIE TPH  HM3YYCHUH
TUCHMIUIAHBI — Ui JIUI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSl TIPEIyCMOTpEHa
OpraHu3aIys KOHCYIbTAlU C UCTIOIh30BAaHUEM DIEKTPOHHOM MOYTHI.

4 OHEHOYHBIE CPEJACTBA JJIsA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUU

[Tepeuens BonpocoB it KOHTPoasi CPC u mOATrOTOBKY K 3a4€Ty.
1. Tlousatue a30BBIX COCTOSIHMM <CKUIKOCTh M Ta3», WX OTIWYHE [0 MEXaHHYeCKUM
CBOMCTBaM.
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[I10THOCT M TOHATHE CIUIOIIHOM Cpenbl, MPUMEPHl Cpel, HE HMEILIUX CTPOroro
OTIpE/IENICHUS TUIOTHOCTH.

Bs3KOCTB JXHIKOCTH, €€ omnpesenenue, Gpusnyeckas pa3sMepHOCTh, CIOCOOBI U MTPUOOPHI IS
M3MepeHust (XOTs Obl OJIMH).

I'uppocraTtuyeckoe AaBiieHUE, HAXO0XKAECHUE CHJI, JEHCTBYIOIIMX Ha CTEHKH peE3epByapa,
LIEHTP AaBJCHUS (ONPEACIICHUE €T0 U XOTs Obl OJIMH MIPUMEDP HAXOXKICHHS).

3akoH Apxumena, LEHTpP IUIaBaHUsA Teja (€ro ONpPENENICHUE), YCIOBUE OCTOWYMBOCTU
IJIaBAIOIIETO Teja.

[lonatue wupeaqbHOW JKUAKOCTHM W HJCATBHOTO rasza (TMOoclegHee TOJIbKO KacaTelIbHO
MEXaHUYECKUX U 00IIIe — TEPMOANHAMHUECKIX XapAKTEPUCTHUK).

YpaBHeHME IBWKEHUS UACaTbHON KUAKOCTH (Diiepa), pOCTEHIINE IPUMEPBI €0 peIIeHUs
(xoTst OBbI OZIMH).

YpaBHEeHHE HEPa3pPbIBHOCTH (CIUIOIIHOCTH) KAaK CJIEJICTBHE 3aKOHA COXPAHEHHS MacChl.

Y4er CcKMMAeMOCTH ra3a W pa3JIMYHbIE BHJbl YPAaBHEHUS COCTOSHHs. YacTHBIM ciy4ain
HEC)KMMAEMOM )KUIKOCTH.

VYpaBHenue bepHyin BAOJIb TMHUU TOKA YCTAHOBUBILEIOCS TEUEHUS UJICAIBHOMN JKUIKOCTH
(6e3 noxazarenbCTBa), MPUMEP €ro MPUMEHEHHUS (XOTS OBl OJIUH).

VYpaBHenue bepHynnu 1715 TUHUM TOKa UJ€aIbHOTO ra3a (0e3 J0Ka3aTeiabCcTBa), IPUMEpP €ro
npumeHenus, 3¢ ekt [xoymns — TomcoHa.

B3aumopneiictBue mnoToKa HWIAEANBHOM JKUIAKOCTH C TBEPABIM TeJoM (MOTEHIMAIBHOE
oOTekaHue), HaX0XKJACHUE CUIbI, IeHCTBYIONEH Ha 00TeKkaeMoe Teso, mapaaokc Jamamobepa.
Teopembl T'enbmroisiblia 0 BHXpSAX, NOHATHE TpPyOOK TOKa, ¢opmyna Jlarpamxka ans
W3MEHEHUSI LUPKYIISIUH.

Yaap cTpyu O mpemsTcTBUE, CUiIa JAEHCTBUS CTPYHM, MOLIHOCTb CTpPYH, IeperaBaemas
JBUKYIIEMYCS TeIly.

I'uppaBnuueckuii ynap B TpyOe, popmyna KykoBckoro, mpuMep ABMKEHHUS B TpyOe mocie
ruapoynapa (IMHaAMUYECKUH TTPOIIece MPU KaKUX-TM00 HavaabHBIX YCIIOBHSIX).

VYpasuenne HaBre — CTokca (6€3 goKa3aTenbCcTBa), MPOCTCHITHN TPUMED €T0 perieHus (XOTs
OBl OINH).

VYpaBHenue bepuymin ans cTpyWKH BSI3KOW JKUIKOCTH, MOHSITHE THIIPABIUYECKUX MOTEPH,
MOTEPH IO JUTMHE ¥ Ha MECTHBIX COMPOTUBIICHUAX (pEIIeHHE XOTs Obl OJJHOM 3a/1auM HA y4eT
TUIPaBIMYECKUX TTOTEPD).

Hcnonb3oBanue Teopun pa3MepHOCTEH B 3a/lauax MEXaHUKHU KUJIKUX U Ta3000pa3HbIX Cpell
(IT — Teopema 6e3 okazarenbCTBa), THIPOIUHAMUYECKOE U Ta30 JMHAMHYECKOE TT0J00ue Ipu
MOJENUPOBAHUY TCUCHUI.

Teuenuss oxoo Tenm B OECKOHEUHOW OONACTH C 3aJlaHUEM TOCTOSHHOW CKOPOCTH B
OeckoHeYHOCTH (3a7aun O0TeKaHus) — MX 00e3pa3MepuBaHuEe U MpenaeibHble ciaydau (1o
yucny PeiiHonbaca).

[Inenku W KamenbHBbIE TEYEHHUS (MX OMNpENENIIeHHEe W JCHCTBHE CHUJI TOBEPXHOCTHOTO
HaTsKeHHs ) — npubnmxenue CTokca.

Knacc moreHIManbHBIX W BUXPENOTCHLUUANIbHBIX TEYCHHH (NpeleNbHbIA  ciydait
O6eckoHeuHoro yncia PelfHobaca), MOHATHE MOTPAHUYHOTO CIIOSI.

Teopus JKykoBCcKOro o MOXBEMHOH cuiie KpbUIOBOTO Mpodmis. MeTtos KOH(POPMHBIX
OoTOOpakeHMM  JUId  TMOTEHUHUAJBHOIO  OOTEKaHWs  HEC)KHMMAEMOM  YKHUJIKOCTBIO.
IIprcoenMHEHHBIN BUXPb.

MeTobl KOHTYpPHBIX M IIOBEPXHOCTHBIX HHTETPAIOB AN TOJYYEHHsS] YCPEIHEHHBIX II0
MOTOKY BeIMYMH. YpaBHeHHe bepHymn ans TpyOku Toka.

MeTo XapaKTepUCTHK Il HECTAalMOHAPHOTO OJHOMEPHOIO TEYEHMs WACAIBHOIO TIasa.
Bounsl Pumana.

MeTto1 XapakTepUCTHUK Ul CTAllMOHAPHOTO CBEPX3BYKOBOT'O TEUEHMS ra3a UAEaIbHOIO rasa.
Bouns! [Ipanarins — Maiiepa.
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IIpuMepsl TUIIOBBIX 3aJaHUMN AJI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
1). B GeckoHEUYHO# TOPU3OHTAILHOM TPyOe MOCTOSHHOTO CEUCHHUs CIIPaBa HAJICBO TEUET
’KHUAKOCTB €O cKopocThio (—V,) u naBinenueMm P, (X-koopmunara Bmosib TpyOsl). B Moment t=0,

Touke B X=0 HaUMHAIOT OCTAaHABIUBATH JKUIKOCTh, U3MEHSS €€ CKOPOCTh 10 JTUHEHHOMY 3aKOHY,
Y TIOJIHOCTBIO OCTaHABJIMBAIOT yepe3 BpeMs T. HalTu 3aK0HbI M3MEHEHUSI CKOPOCTH U AaBJICHUS
xunkoctu npu X>0, t>0, ucrone3ys cucreMy ypaBHEHHI aKyCTHYECKOTO HMPUOIMMKEHHUs. JTa
CXEMa Ha3bIBACTCs HENPSMBIM ITMAPOYIAPOM.

2). Teno nBwKercs co CKOPOCTbIO V B KHIKOCTH IUIOTHOCTH L. Bpmamu ot Tena

YKUJIKOCTh MOKoUTCs. HaliTn MakcMManbHOE JaBJICHUE HA TOBEPXHOCTH TEa.
3). lNopusoHTaIbHAS TPYOa BEIET U3 HAIIOPHOTO pe3epByapa B atMocdepy. B HauaabHbBIN
MOMEHT BpEMEHH Tpyba mycTas, a >KHAKOCTh TUIOTHOCTH L, BBITEKAIOllas W3 pe3epByapa,

HayMHAaeT ee 3amoJyiHATh. CuMTas JaBjeHHE Ha BXOJle B TpyOy IOCTOSHHBIM, IpeHeOperas
TUIPaBIMYECKUMU NOTEPSIMU, ONPEAEIUTh CKOPOCTh, C KOTOPOH JKUIKOCTh OYyJeT ABUIaThCs Ha
BBIXOJI€ U3 TPYOBI, €ciii TpyOa OUeHb JUIMHHAS (B Ipeiene OecKkoHeuHas).

OTBeTUTH HA CIEAYIOIINE BOIIPOCHI:

a) [louemy mepexoa oT OypHOTO TE€UEHHUS K CIOKOMHOMY, HE MOXET OBbITh IJIABHBIM, a
JIOJKEH OCYHIECTBIATHCS UMEHHO Yepe3 TMAPABINYECKUN TPBIKOK?

0) Ilouemy MPBDKOK HE MOXKET OCYLIECTBIISITHCS B OOpaTHYIO CTOPOHY (C MOHM)KEHHEM
ypoBH#)?

B) Hakonen, nouemy rujpaBinyeckuil MpbLKOK, Jake eciau oH HenoaBrxHbIN (U=0), Bce
K€ HeJb3sl CYUTATh YCTAHOBUBIIUMCS T€UEHUEM ?

Kputepun oriecHHBaHHMSI 11O 3a4€TY.

Ornenka «3a4TeHO» BBICTABISACTCS MPH YCIOBHUH, 4YTO CTYACHT TIPOSBHJ 3HAHUS
OCHOBHOTO MHUHHUMYMa H3YY4EHHOTO MaTepuajga B 00beMe, HeOOXOIUMOM JUIS TOCICAYIOIIETO
oOyuenus. [IpakTnyeckoe 3aJjJaHUE BBITIOJIHCHO, BO3MOXHO, HMEIOTCS OTJICIbHBIC HETOYHOCTH U
OIITHOKM.

Onenka «He 3a4reH0» BBICTABISICTCS MPH YCIOBUH, YTO OOHApPY)KEHBI CYIICCTBCHHBIC
mpoOeNbl B 3HAHWKW OCHOBHOTO MaTepHuaya, MPaKTHYEeCKOe 3aJaHhe BBIMOJHCHO HE B ITOJTHOM
00BEME, HIMEIOTCS CYIIECTBEHHBIC OIIMOKH, OKOHYATEIbHBIX OTBETOB HE IMOJIYYCHO.

OueHouHbIE CpeacTBa Uil WHBAJIUIOB M JIMI C OrPAaHUYECHHBIMH BO3MOXXHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YYETOM MX WHIMBUIYAIBHBIX ICUX0()U3NIECKUX 0COOCHHOCTEHA.

— npH HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU
3JI0POBBS MPEIOCTABISECTCS IOMIOTHUTEIIFHOE BpeMs ISl TOJITOTOBKM OTBETA HA SK3aMEHE;

— IPU MIPOBEJICHUH MPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYSHMS HHBAINIOB U JIHII C
OTPaHMYCHHBIMU BO3MOJKHOCTSMH 30POBbS MIPEAyCMATPUBACTCS HCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX HHMBUAYAJIbHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIMMOCTHU JJIsl O0YUYAIOIIUXCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI
U VHBAIAIOB TIPOLENypa OICHUBAHUS pE3yIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOMTHCS B HECKOJIBKO ITAIIOB.

IIpouenypa oueHHBaHUS PE3yIbTaTOB OOyUEHUs MHBAIMJOB U JIUI| C OTPAaHUYEHHBIMHU
BO3MOJKHOCTSIMH 3/I0pPOBBSI 110 JUCHMIUIMHE (MOJYJI0) MperycMaTpuBaeT IpeloCTaBICHHUE
uHbopManuu B (opmMax, aganTUPOBAHHBIX K OIPAaHUYEHUSIM HMX 3JI0POBbS U BOCIPHUATHS
UH(pOpMAaIIH:

JUist UL ¢ HapyIIEHUSIMU 3pEHUSL:

— B 11€4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B JopMe PIIEKTPOHHOTO JTIOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMH CITyXa:

— B re4atHoi ¢opme,

— B JOopMe AIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMH OTIOPHO-/IBUTATEIBHOTO anmapara:
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— B miedaTHou (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHBII‘/JI MNEpCUCHb MOXKCT OBITH KOHKPCTHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA
00yJaromuxcs.

5 TEPEYEHb YYEBHOU JIUTEPATYPBI, TH®OOPMAIIMOHHBIX
PECYPCOB Y TEXHOJIOT UM

5.1 Yuebnas nureparypa

1. Caburos, K.b. YpaBHenus matemaTudeckoi pu3uku [DNeKTpoHHBIN pecypc]: yued. —
OnektpoH. gnaH. — Mocksa: ®mmarour, 2013. — 352 c¢. — Pexum goctyna:
https://e.lanbook.com/book/59660

2. Temam P. Marematnueckoe MOJCIUPOBAHNE B MEXAaHUKE CIUIONIHBIX Cpea: yueOHOe
nocobue / Temam P., MupanBunb A. — DnextpoH. gadn. — M.: "JlabopaTopust 3HaHuit" (panee
"BMHOM. Jlaboparopust 3Hanmin"), 2017. — 323 ¢. — ISBN 978-5-00101-494-2- [DnekTpoHHBII
pecypc] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. Pabenbkuii, B. C. BBenenue B BEIYHCIUTEIBLHYI0 MATEMATHKY [ DJIEKTPOHHBIA pecypc]
/ B. C. Psabenpkuii. - 3-¢ m3m., ucnp. u jgom. - M.. OUBMATIIUT, 2008. - 288 c. -
(OusrexoBckmii  yueOnuk). - ISBN  978-5-9221-0926-0. — Pexum  pgocryma:
http://znanium.com/catalog/product/544692

4. ITpucekun, B.JI. OcHOBBI METOJa KOHEUHBIX AJIEMEHTOB B MEXaHHUKE JePOPMUPYEMBIX
ten: yaeOnuk / B.JI. Ilpucekun, I'.M. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DnexTponHbIi pecypc]. — URL.:
http://biblioclub.ru/index.php?page=book_red&id=436040

5. AnekcannmpoB, [I.B. Beenenme B rtumpomunamuky : yde6HOe mocobue / JI.B.
Anexkcannposn, A.IO. 3ybapes, JL.IO. HckakoBa. - ExarepunOypr: M3marenscTBO YpaabCKOro
yauBepcutera, 2012, - 112 ¢. - ISBN 978-5-7996-0785-2 ; To xe [DnexTpoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=239521

6. Murpodanosa, O.B. ['mmpomuHamuika W TEIIOOOMEH 3aKpy4EHHBIX IIOTOKOB B
KaHaJIaX sJIEPHO-3JIEKTpUUYecKuX ycTaHoBoK / O.B. Mutpodanosa. - Mockpa: ®uzmariurt, 2010.
- 286 c¢. - ISBN 978-5-9221-1223-9 ; To xe [Onekrponnbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.2 Ilepuomueckas auTeparypa

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

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

3. bynskun A.B. JlamuHapHbIf NOrpaHUYHBIN C10H TPU 00TEKaHUU KPBIJIOBOTO MPOGHIIs ¢
Kpyrooii Belemkoii // I3B. PAH Mex. xuak. u raza — 1998. — Ne2. — C. 52 — 57.

4. bynsakun A.B. BuxpeBas suelika ¢ BpalllalOIUMCs BHYTPU LMJIMHIPOM Ha MOBEPXHOCTH
KpBLIOBOTO Mpodmist mpu Oomibiiux uuciax Peiinonbaca // M3B. PAH Mex. xuak. u rasa. —
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-0ubImoTeuHbie cucteMbl (IBC):


https://e.lanbook.com/book/59660
https://e.lanbook.com/book/94110
http://znanium.com/catalog/product/544692
http://biblioclub.ru/index.php?page=book_red&id=436040
http://biblioclub.ru/index.php?page=book&id=239521
http://biblioclub.ru/index.php?page=book&id=68969
http://dx.doi.org/10.1017/S002211209600095X
http://dx.doi.org/10.1017/S0022112097008203
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ABC «IOPAUTY https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «JIAHb» https://e.lanbook.com

N =

IIpodeccuonanbubie 6a3bl JAHHBIX:

1. Hayunas snektponnas oudaunoreka (HOb) http://www.elibrary.ru/

2. HammonanpHas 3JIeKTpOHHAsE OMOIMOTEKa (IOCTYI K DJIEKTPOHHON OHOIHOTEKE
aucceptanuii Poccuiickoit rocynapcreennoit 6ubmmorexu (PI'B) https://rusneb.ru/

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

4. Yuusepcurerckas uadopmannonnas cucrema POCCUSA http://uisrussia.msu.ru

Pecypcsbl cB0OOOHOTO T10CTYNA:

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

2. ®epepanbusiii nopran «Poccuiickoe oOpazoBanue» http://www.edu.ru/;

3. Hudopmanmonnas cucrema «EnnHoe 0KHO AOCTymHa K 00pa3oBaTeIbHBIM pECypcam»
http://window.edu.ru/;

4. Enunas xoyuieknus mupoBbIX 00pa3oBaTeIbHBIX pecypcoB hitp://school-
collection.edu.ru/ .

5. denepanbHbI LEHTP UH(OPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Ciyx0a TeMaTHYeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

7. CnoBapu u >HIKIoneauu hitp://dic.academic.ru/;

8. Oo0pasoBarenbHbIil mopran «Yueba» http://www.ucheba.com/;

CoOcTBeHHbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPOPMALMOHHBbIE PecypChl
KyoI'Vy:

1. Cpena MmoaynsHOTO JUHaMH4Yeckoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUTAHOB, Y4€OHO-METOUIECKUX KOMIUICKCOB, TyOIMKAIINA 1
koHdepenmuit http://mschool.kubsu.ru/

3. bubmuoreka nHGopMaIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX
oOpa3oBaTeNIbHBIX TexHOJIOTHH hitp://mschool.kubsu.ru;

4. DnekTpoHHbIN apxuB nqokymeHToB KyoI'Y_http://docspace.kubsu.ru/

5. DnexktpoHHbIE 00pa3oBaTeNbHbIe pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM U
TexHoJiorui B oopazoBannu Kyol'Y u HaydHo-meToauueckoro xypHaia "[IIKOJIbHBIE
I'OJbI" http://icdau.kubsu.ru/

6 METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIUXCSA
1O OCBOEHHMIO JTUCIUITJIMHBI

[Ipu mpopaboTke yueOHOT0 MaTepralia peKOMEH IyeTCs:

— TIOBTOPUTH U YSICHUTH OTMpPEAENICHUS U CBOWCTBA OOBEKTOB, OMEpaIMii U OTHOIICHHIA,
BcTpeuatroluecs B GOpMyTUPOBKE TEOPEM U TIOCTAaHOBKE 3a/1aY;

— 3alMcaTh B MaTeMaTU4ecKoi (hopMe TEPMUHBI, CBS3aHHBIE C PACCMATPUBAEMOU TEMO
U BCTpeyaromuecs B opMyIHpPOBKE TEOPEM U TIOCTAHOBKE 3ajay;

— IpOBECTH TpadUYEeCcKyl0 HHTEPIPETAIHI0 BCTpPEYANONIUecs OOBEKTOB, Omepanuil u
OTHOIIICHUH,

— ISl TPOMO3JIKUX BBIPAKEHUI BBECTH KOMITAKTHBIE 0003HAUCHUSI.

B ocBoeHMH DUCHMIUIMHBI MHBAJIWIAMU U JULUAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
3I0pOBbsSI OOJBIIOE 3HAYCHHE HMEeT HWHAWBUIyalbHas ydeOHas paboTa (KOHCYIbTAIlMH) —
JOTIOTHUTEIHHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.


https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://rusneb.ru/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/
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I/IH,Z[I/IBI/IZ[yaHBHbIC KOHCYJIbTalMKM 110 HOpPCIAMCETY SABJIAIOTCA  BaKHBIM q)aKTOpOM,
CHOCO6CTByIOIJ_II/IM HHIUBUAYyAJIU3allnn OGy‘-ICHI/IH 1 YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MCXKIAY HOpernoaaBarciicM U O6y‘-IaIOH_[I/IMC$I HHBAJIMAOM WJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOKHOCTSAMMU 3J0POBbBAL.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME IO JUCIUIIJIMHE

Pacnipenenenne BUIOB MaTepuUaibHO-TEXHUUECKOTO OOECHEUYEHUsl M0 BUJAM 3aHSATHI

IIPE/ICTaBJICHO B TaOIULIE.

Hanmenosanue
CIIEIIMaIbHLIX [IOMEIICHU N

OcHaIIEHHOCTh
ClieouaJIbHBIX HOMeIlIeHI/Iﬁ

ITepeueHb JMIIEH3UOHHOTO
MPOrpaMMHOr0 obecIiedeHus

VY4eOHbIC ayAUTOPHH JJIst
MPOBEJICHUS 3aHATUI
JICKIIHOHHOT'O THIIA

Mebenb: yueOHas MeOeb.
TexHuueckue cpeicTra
00yJeHUs: IKpaH, MPOEKTOP,

CpEACTBO MOATOTOBKU
npe3entanuit MS PowerPoint;
MaTeMaTHYeCKUM MaKeT

(302H, 303H, 308H, 309H, KOMITBIOTEP MathCAD
505A, 507A)
VYueOHubie  ayautopuu Uit | MeGenb: yueOHast MeOelb. WuTepHeT-Opay3eps! ans
MPOBEICHHS nabopatopHbIX | TexHHUECKHE CpeicTBa MPOCMOTpa CalTOB B CETH
pabor, CPYIIIOBBIX U | o0y4eHHs: IKpaH, IPOEKTOp, NurepHer;
WH/IMBUTYaITbHBIX KOMITBIOTEP C JIOCTYIIOM K CETH | CPECTBO TOATOTOBKH
KOHCYJIbTaIui «HTEepHET» U B AIIEKTPOHHYIO npeserranuiit MS PowerPoint;
(301H, 309H, 316H, 320H) HH(POPMAIHOHHO- MaTeMaTHYECKHH TTaKeT
00pa3oBaTeNbHYI0 CPELY MathCAD
OpTaHH3alnn

YueOHbIC ayTUTOPUH IS

Mebenb: yaebHast MmeOeb.

MaremaTnuecknii makeT

MIPOBEICHUSI TEKYIIICH U Texaudeckre cpeacTsa MathCAD
MPOMEXYTOYHOM aTTeCTaIlMH 00y4eHus: KpaH, IPOEKTOp,
(301H, 302H, 303H, 307H, KOMIIBIOTEP
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)
Jlnst caMocTosITeIbHOM — pabOThl  OOyYarOIIMXCSA  MPEAYCMOTPEHBI  MOMEIICHHMS,

YKOMIUIEKTOBAHHBIE CIIEIUATN3UPOBAaHHON MeOebI0, OCHAIICHHbIE KOMITBIOTEPHOU TEXHUKOMH ¢
BO3MOHOCTBIO MOJKIIOYeHUs K ceTu «VHTepHeT» U obecrneuyeHueM JOCTyNa B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEeNbHYIO CPEAY YHUBEPCUTETA.

HaumeHnoBaHMe moMeleHUH
JUTSL CAMOCTOSITEITHHON pabOoThI
00y4aroMMXCs

OcHaIIeHHOCTb NOMEIIEHUN
JUTSE CAMOCTOSITETTHHON pabOoTHI
00yJaIoIHIXCs

[lepedeHp TULIEH3UOHHOTO
MPOrpaMMHOTO 00eCTIedeHUS

ITomemenne mas
CaMOCTOSATEINBHON PabOoTHI
00y4arommuxcs (YUTAIbHBINA 32l
Hayunoti 6ubavoTexn)

Mebens: yaeOHast MeOenb
Kommiexr
CIICIMATN3UPOBAHHON MeOeu:
KOMITBIOTEPHBIE CTOJIBI
OO0opynoBaHue: KOMITBIOTEPHAS
TEXHUKA C MOAKIIOYEHUEM K
nH(MOpMAIOHHO-
KOMMYHHKaIIMOHHOW CETH
«/HTEpHET» U TOCTYIIOM B
JIEKTPOHHYIO UH(POPMALMOHHO-
00pa3oBaTENbHYIO CpEIy
00pa30BaTeNbHOI OpraHU3alHH,
BeO-KaMepHl,
KOMMYHHUKAIMOHHOE

WuTepHer-Opay3eps! st
MPOCMOTpPA CAUTOB B CETH
WnrepHer;

CPEACTBO MOATOTOBKU
npe3entanuiit MS PowerPoint
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o0opyoBaHue,
olecrieunBaroliee T0CTYI K
CeTH UHTEpPHET (IIPOBOJIHOE
coelMHeHne 1 OecrpoBOHOE

coenuHenue no texsonoruu Wi-
Fi)

Ilomemenue st
CaMOCTOSITEIbHOH PabOoThI
obyuarormuxcs (301H, 302H,
303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H,
316H, 318H, 320H)

Mebenb: yueOHas MeOeb.
ITonxnroueHue K
UHPOPMAITUOHHO-
KOMMYHHUKAaIIMOHHOM ceTn
«HTEpHET» U NOCTYIIOM B
ANEKTPOHHYIO HH(POPMALIMOHHO-
o0pa3oBaTeNbHYIO Cpeay
00pa30BaTeNnbHOI OpraHu3aluu

Wntepuer-Opay3epsl A
IIPOCMOTPA CAUTOB B CETH
WHrepHer;

CPEACTBO MOJATrOTOBKU
npe3enTanuiit MS PowerPoint
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