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Pabouas mporpamma aucuuruinHel «HectanuoHapHbie 3a1a4l MaTEMAaTUHYECKOH (PU3UKU» CO-
CTaBJIEHAa B COOTBETCTBUU C (peiepalIbHbIM IrOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
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KOMIIbIOTEPHBIC HAYKH (C ABYMs MIPO(GUIISIMH MOATOTOBKH)

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

npotokoi Ne 9 ot 04.05.2022.

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

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

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

PenensenTnr:

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

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

1.1 Ieab usydyeHus JUCHUTTHHBI

I]eny u3ydyenus qucuuiuinHel «HecranuoHapHble 3ajaul MaTEMaTHUECKON PU3UKI»: CO-
CTOUT B OOyYEHUH NMPUMEHEHHIO COBPEMEHHBIX MaTEMaTHUYECKUX METOJOB IS PELICHUs 3a7ad
ecTeCTBO3HAHUA ((pU3MKe, MEXaHUKE JKUIAKOCTU U Ia3a, TEOPUU YHPYTOCTH), UX TEXHUUYECKHX
IIPUWIOKEHUHN, TAK KaK MaTeMaTU4YECKHE MOJEIN TaKOro poJa SBISAIOTCS LIMPOKO PACIpPOCTpa-
HeHHbIMHU. [losyueHue BbICIIero NpoeccuoHaIbHOro 00pa30BaHus, MO3BOJISIOIETO BBITYCKHU-
Ky yclenrHo padorars B u30paHHOU cdepe AesITeNbHOCTH C MPUMEHEHHEM COBPEMEHHBIX Mate-
MaTHYECKUX METOJIOB.

Ilpeomem w3yyenus mucuMIUMHbI «HectanmoHnapHble 3aj1a4u MaTeMaTHU4ecKon (u3u-
KW»: MaTeMaTUYeCKHe MOJEIH MPOLECCOB U OOBEKTHI, COCTOSHUE KOTOPBIX MEPEMEHHO B IPO-
CTPAHCTBE U BO BPEMEHHU.

1.2 3agayu IMCHUILIMHBI

Ocnognvie 3a0auu n3ydeHus aucuuiuinHbl «HectannoHapHsle 3a1a4d MaTeMaTUYECKOM
bu3uKm»:

—  O3HAKOMJICHHE CTYAECHTOB C METOJOJOIMYECKUMH HOAXOJAMHU, IO3BOJISIOUIMMU
CTPOMTH aJCKBaTHBIE MATEMaTUYECKHE MOJEIH B 3a/1a4ax €CTECTBO3HAHUSA, UCIIOIb30BaTh MaTe-
MaTU4ECKOe OnKcaHne GU3NUECKHX SIBICHUN;

—  O3HAKOMJICHHE C HEKOTOPBIMH IIMPOKO PACIpPOCTPAHEHHBIMU MOJEISIMH (U3UKH (B
OCHOBHOM MEXaHHMKH) U OCHOBHBIMU METO/IaMU HCCIIEIOBAHUS ITUX MOJAEIIEH.

1.3 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

HucuuruinHa «HecranoHapHble 3a1a4d MaTeMaTHUeCKOW (DU3UKN» OTHOCUTCS K 00s13a-
TenbHOU 4yactu Onoka b.1 «lucuumiaunasl (Moaynu)». B cooTBeTcTBHM ¢ pabodynM yueOHBIM
IUTAaHOM JMCLUIUIMHA U3ydaeTcs Ha 3 Kypce 1o o4HOHM (opme oOydeHus. Bun npomexyTouHoi
aTTecTaluu — 3a4€T.

[IpenmecTByomuMy AUCUUILIMHAMY, HEOOXOAMMBIMH ISl M3YyY€HUs JaHHOW JUCIIU-
IUIMHBIL, ABISOTCS «MaTtematudeckuil aHanuzy», «uddepenumansusie ypaBHeHus», «Teopus
GyHKIMI JeMCTBUTENBHOTO MepeMeHHoro», «JIunelHas anrebpa», «Anredpay», «AHanuThye-
ckas reomeTpus», «l'eomerpus», «IIporpammupoBanue», «MareMaTH4eCKUE MAKEThl U UX IPU-
MEHEHHE B €CTECTBEHHOHAYYHOM O00Pa30BaHUNY.

[Tocnenyromumu AUCUUIUIMHAMM, JUISI U3yYEHHUS KOTOPBIX HE0OXOAMMa JaHHas TUCIIH-
IUIMHA, SBIAIOTCA «MaTeMaTnyeckuii NMpakTuKym», «HHcieHHble MeTonb», «KoMibroTepHoe
MOJIETTUPOBaHUE.

1.4 TIlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI N0 JMCLHUILIHHE,
COOTHECCHHBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeIbHOM
NPOrpamMmbl

Hpouecc N3YUCHUS AUCHHUILINHBI «HCCTaIII/IOHapHBIG 3aga4uu MaTeMaTH4YeCKOI (1)I/ISI/IKI/I))
HaITpaBJICH HA (I)OpMI/IpOBaHI/IC y 06yqafoumxc;1 CJICAYIOIIUX KOMHCTCHHHﬁ.

Kon u HaumeHoBaHue MHIUKATOpa™®

PCBy.l'ILTaTBI o6yquI/m IO JUCHUILINHE
JOCTHIXKCHUS KOMIICTCHITNN

IK-1 — CriocobeH 1eMOHCTpUPOBaTh 0a30BbIe 3HAHUS MATEMATUIECKIX U €CTECTBEHHBIX HAYK, OCHOB
MPOrpaMMHUPOBAHUS ¥ HHOOPMAITHOHHBIX TEXHOJIOT I

IIK-1.1 — JleMOHCTpUPYET HAaBBIKHU pelIIe- 3HaeT OCHOBHBIE METOBI KPUTUIECKOT'O aHAIIN3a U OC-
HUS 3a]1a4 MaTeMaTHYEeCKOTO aHalIU3a, JIU- | HOBBI CHCTEMHOI'0 IOAX0a KaK 00IIeHayYHOTr0 METOAa
HENHOM anreGpsl ¥ aHATMTHYECKOH TreoMeT- | YMeeT aHaIM3upoBaTh 3a/1auy, HCIOJIb3Ysl OCHOBBI KPH-
pHH, UCTIONB3Ys (yHJAMEHTAIBHbBIC 3HAHUS, | THYECKOTO aHAJIU3a U CUCTEMHOTO MOAX01a




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHUS KOMITETEHIINU

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

MOJTyYEHHBIC B O0JIACTH JIaHHBIX MaTEMaTH-
YEeCKUX JTUCHUILINH

VMeeT 0CyHIeCTBIATh MOMCK HEOOXOJUMOM JUIs peliie-
HHs1 TOCTABJICHHOM 331a4¥ HH()OPMAIIUH, KPUTHYESCKH
OLICHUBAS HAJISKHOCTh PA3IMYHBIX HCTOYHHKOB HH-
¢dopmanmu

MK-1.2 — JleMoHCTpUpPYET HABBIKU TPO-
rpaMMHUPOBAHHS TIOATOTOBICHHBIX AT O-
PHUTMOB pEUIeHNUS BEIYUCIUTEIBHBIX 33/1a4,
Pa3paboOTKH CTPYKTYpPHI K IPOTrPaMMHUPOBa-
HUS PEIAHMOHHBIX 033 JaHHBIX, a TAKKe
HKCTIEPTHBIX CHCTEM

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

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

YMeeT mpuMeHsITh TEOPETHIECKUE 3HAHUS B PEIICHUN
MPAKTHYECKUX 33129

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

3HaeT OCHOBHBIC MMPUHIUIIBI TOCTPOCHUSA BbIYUCIIN-
TEJIbHON TEXHOJOIUM CETEBOr0 THIIA

‘YMeet BBIOPATh MpOrpaMMHOE 00eCTICUCHHE TS peltie-
HUS TIOCTaBJICHHOH 3a/1a4H, B TOM YHCJI€ — TOMIOJIOTHIO
HEWPOHHOM CeTH

Brageer MmeTonukaMu OTJIa KK CETEBBIX MMPOTpaMM

IK-1.4 — CobupaeTr U aHaIM3UPYET HAy4Y-
HO- TEXHHYECKYI0 WH(DOpMAIMIO C y4eTOM
0a30BBIX MPEACTABICHUM, IMONYYCHHBIX B
o0iacTi (pyHIAMECHTAIBHON MaTEeMaTHKH,
MEXaHUKH, E€CTECTBCHHBIX HAYK, MPOTpaM-
MUpPOBaHUS ¥ WH(POPMAIMOHHBIX TEXHOJO-
Ui

3HaeT OCHOBHBIC ()YHKIIMHM MAaTeMaTHYCCKUX MTAKETOB
MPOTpaMM JIJIsl IPOBEICHUS] CHMBOJIMYECKUX BEIYHCIIE-
HUH

YMeeT npoBoANTH (hopMalbHBIE TOKAa3aTeIbCTBA MaTe-
MaTHYECKHX Pe3yJIbTaTOB Ha OCHOBE aKCHOMAaTHUYECKU
3aJJaHHBIX CBOHCTB OOBEKTOB U ONepaIuii

Brnaneer HaBblkaMu 00ecriedeHUSI KOPPEKTHOCTH BBI-
TIOJTHEHUS anNreOpanyecKux ornepannuii KOMIbIOTEPHBIMU
CpeJICTBaMHU

IIK-3 — CniocobeH MaTeMaTH4eCKy KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHbIE 3aJa4H, 3HaHHE II0CTa-

HOBOK KJIAaCCHYCCKHUX 3a1a4 MaTCMaTHUKH

IK-3.1 — [leMoHCTpUpYET HABBIKU JI0Ka3a-
TEIHCTBA TEOPEM CYIIECTBOBAHUS U €MH-
CTBEHHOCTH PELICHHS KIIACCHYECKHUX 3aa4
JUHEHHOH anreOpbl, TEOPUH OOBIKHOBEH-
HBIX TU(PepeHIInalbHBIX YPaBHEHUH 1
TEOPUH YPaBHEHUI MaTeMaTHYeCKOH (BH3H-
KH)

3HaeT OCHOBHBIE [TOHATHS, METO/BI U PE3yJIbTATHI all-
reOpsl, tudhepeHnnanbHbIX ypaBHEHUH (0OBIKHOBEH-
HBIX ¥ C YaCTHBIMU TTPOM3BOIHBIMH)

YmMeer penrath THNIOBBIC 33/1a4n anreOpbl, AuddepeH-
[UAITBbHBIX YpaBHEHUH (OOBIKHOBEHHBIX M C YaCTHBIMHU
MIPOM3BOTHBIMH

Bna;[eeT HaBbIKaMU ITPUMCHEHUA MCTOJOB KOMITbIOTEP-
HBIX BBIYHMCIICHHMN

MK-3.2 — JleMOHCTpUpPYET HaBBIKH J0Ka3a-
TEJNBCTB YCTOHYUBOCTH pelieHni Tudde-
PEHIIMAIBHBIX 337249 B KJIIACCHYECKOH 1
0000IIIeHHOM TOCTAHOBKAX

3HaeT OCHOBHBIE TUIIBI YCTOMUMBOCTH (HEYCTONUUBO-
CTH) 3a/1a4 JUIs1 OOBIKHOBEHHBIX A depeHmanbHbIx
YpaBHEHUH M YpaBHEHUH C YaCTHBIMU POU3BOIHBIMU

YMeeT NpUMEHATh OCHOBHbBIE METOABI UCCIICAOBAHUS
YCTOMYMBOCTH YHCIIEHHOTO PELICHUs], HAPUMEp — 110
CIEKTPAIILHOMY MPU3HAKY

Brageer meTomukamMu uccae10BaHMs HA YCTOUYUBOCTh
YUCJICHHOTO aJIrOpUTMa

IIK-3.3 — [leMoHCTpHpYET HaBBIKK HCCIIE-
JIOBAHUS BBIYUCIIUTEIBLHON YCTOMYUBOCTH
pelIeHni anre0OpanyecKux CUCTEM U IUC-
KPETHBIX aHaNoros quddepeHnnanbHbIX
3amaq

3HaeT OCHOBBI METOJIOJIOT MU TPENOAaBaHuUs a0CTPAKT-
HOM anreOpsl

YMeeT cucteMaTH3NpOBaHO U3JIaraTh OCHOBHBIE ITOHS-
THSI, METOABI M PE3YJIbTaThl A0CTPAKTHON ajreOphl

Bnazneer HaBbIKaMM IIPENOiaBaHUsl OCHOB KOMIIBIOTEP-
HOM anreOpsl
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Pe?)y.]'H:TaTI:I 06y‘-I€HI/I}I Mo JUCHUIIIIMHE JOCTUTAIOTCA B paMKaXx OCYIICCTBIICHUA BCCX BHU-

JIOB KOHTAKTHOW M CaMOCTOSTENIbHOW pabOThl 00Y4arOLINXCS B COOTBETCTBUU C YTBEPHKIECHHBIM
y4€OHBIM IIJIaHOM.

I/IHI[I/IKaTOpI)I JOCTHXKCHU S KOMl'IeTeHI_[I/Iﬁ CUUTAKOTCA C(i)OpMI/IpOBaHHBIMI/I IIpu AOCTHXKEC-
HUH COOTBCTCTBYIOIIIUX UM PC3YJIbTATOB O6y‘-ICHI/ISI.

2 CTPYKTYPA U COAEPKAHUE JTUCHUITJIMHBI

2.1 PacnpenejieHne TPYA0EMKOCTH TUCHMILJIMHBI 10 BUIaM padoT

OOm1ast Tpy10EMKOCTh JUCIUILIUHBI cocTaBisgeT 3 3a4éTHbIX eaunuipl (108 yacos), ux
pacripeielieHue 1o BuaM padoT MPEICTaBICHO B TAOJIHIIE.

Bib! pabor Bcero, 6 cemectp,
qaCoB qaCoB
KonTakTHasi padoTa, B TOM 4HciIe: 79.2 79.2
AyauTOpHbBIE 3aHATHSI (BCEro): 63.2 63.2
3aHSTHS JIEKIIMOHHOI'O THUIIA 18 18
71ab0paTOPHBIEC 3aHATHUS 34 34

MPAKTUIECKUE 3aHITHUS
CEMHUHAPCKUE 3aHATHUS —
HNuasi koHTaKTHAs1 padoTa: -

KonTpons camocrositensHOM padoTtsl (KCP) 11 11
[Tpomexyrounas arrectarms (KP) 0,2 0,2
CamocTosiTeIbHAsi padoTa, B TOM YHCJIe: 44.8 44.8
[ToaroroBka K 1abopaTopHBIM paboTaM 30 30
IToaroroBka K TeKyIieMy KOHTPOIIIO 14,8 14,8
Koutpoasb: - -
IToaroroBka Kk 3a4éty — —
4acoB 108 108
Oo6uran B TOM YHUCJIE KOH- 79.2 79.2
TPY/10eMKOCTh TaKTHas pagoTa
3a4. eJ. 3 3

2.2 Copep:xkanue TUCHHNIHHBI

Pacnipenenennie BuoB yueOHONW pabOTHl U UX TPYAOEMKOCTH IO pa3fesiaM JAUCIUILINHBI
IpeJCTaBJICHbI B TAOIUIIE.

KonuuectBo yacos

Bue-
No HaumenoBanue pa3aenon Beero AynurtopHas pabota ayTuTOpHAs
pabora
JI I13 JIP CPC

3aaun €CTeCTBO3HAHUSA U
MaTeMaTH4eCKOe MOJIEIH-
poBaHue PU3NIECKUX TIPO-
1 |meccos. OCHOBHf,Ie 3a7a4u 30,8 6 B 10 148
MaTeMaTH4eCKON pU3NKH

(3amaua pacrpocTpaHeHUs
TeIlIa, 3a7a44 KoJIeOaHui
CTPYHBI WJIH MEMOpaHBI).




KonnuecTtBo yacoB

Bue-
AynuTopHas padora ayJUTOpHAs
pabota

Ne HaumenoBanue pasnenon
Bcero

JI I13 JIP CPC

DnEeMEHTHI TEOPUH ITOTEH-
nuaia. IloHsie cucTeMbl
IIOTCHIINAJIOB.

2 |[TocraHoBKa KpaeBbIX 3ajady. 22 4 - 8 10
ANropUTMBI pelIeHMs 3a1a4
MaTeMaTH4eCcKou (Pu3nKu
10 METOJ[aM IOTEHITHUAJIOB.
MoaenupoBanue
HECTallMOHAPHBIX
(hU3UYIECKUX TIPOLIECCOB.
YpaBHEHHUS B YACTHBIX
MPOU3BOAHBIX CO CTAPIIUM
BOJIHOBBIM OTIEPATOPOM.
Tunsl cucteMm

Qg depeHIranbHbIX
YpaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX MIEPBOTO
MopsiiKa U crenuduka
METOIOB, IPUMEHSIEMBIX
JUTS. HaX0KJICHUSI MHOKECTB
UX PELICHUMN.

HUTOI'O no pa3ngenam
nncunmnmﬁ A 96,8 18 - 34 33,6
KCP 11 - - - 11
HKP 0,2 - - - 0,2
IloaroroBka k
TEKYUIEMY KOHTPOJIIO
OO0mas TpyI0eMKOCTh
[0 JUCLUIUINHE

22 4 - 8 10

22 4 8 10

108 18 - 34 44.8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansaTust / cemuHapsl, JIP — nabopaTopHsbie 3aHs-
tusi, CPC — camoctosiTennbHas paboTa CTyAeHTa.

2.3 Copep:xkanue pa3ieJioB JUCHUIIMHBI

2.3.1 3aHaTud JEKIMOHHOI0 THIIA

®opmMma
Haumenosanue
Ne Copnep:xanue paszaena TEKYIIETo
pasznena
KOHTPOJISI
1 |3agaum ecrectBo- 1.1 MaremaTtmueckas ¢usuka. [loctaHOBKa KpaeBBbIX YO
3HAHUA U 3agad. CymiecTBOBaHUE U €IMHCTBEHHOCTh PELECHUSI.
MaTeMaTH4eCcKoe

MOJIENpOBaHHe (Yu- 1.2 KoppeKTHOCTh U HEKOppeKTHOCTh. OOpaTHBIE 3a/1a-

3udeckux npouec- |4
coB. OCHOBHBIE 3a-

1.3. Knaccuduxkanus quddepeHnanbHbIX ypaBHEHUN
a9y MaTeMaTnde-

B YaCTHBIX IPOMU3BOJHBIX. YPaBHeHI/Ie TCIIJIOIPOBOJHO-




dopma
Haumenosanue
No Coneprxanue paznena TEKYILEro
paznena
KOHTPOJIS
CKOM (hM3MKH (3a/1a- |CTH M BOJIHOBOE ypaBHeHHUE. CTaloHapHbIe POIIECCHI
4a paclpocTpaHe- |M AJUTUNTUYECCKUE YPAaBHEHUS.
HUS TEIUIa, 33/1a4H
KOJICOAHH CTPYHBI
WU MEMOPaHBHI).
2 |Onementsl Teopur (2.1 MHTErpanbHbIC ONEpaTOPhl TEOPUH ITOTECHIIHAA. VO, 110
noreHuana. [lon- |(@ynnamenranpHOe pemeHue ypaBHenus Jlamaca.
HBIE CHCTEMBI T10-
TEHINAJIOB. 2.2 TloTeHMaIIbl MPOCTOTO U IBOWHOTO CJ0s, 00heM-
[TocraHoBka kpae- |[HbIM IOTCHIHAIL.
BBIX 3aJ1a4.
2.3. [lorennman PoGena. IHTErpagbHbIC OMEPATOPHI.
AnropuTMmBbl pernie-
HIA 3al1a MaTeMa- 12 4, TIpencrapienue QyHKImi noteHuanamu. Jlemma
THYECKOM QDU3UKH  |Hoppkopa.
10 METOJIaM MOTEH-
ITHAJIOB.
3 |MopenupoBaHue 3.1 [NomHoTa CIBUTOB (DyHIAMEHTAIBHOTO PEIICHHS VO, 10
HECTaIMOHAPHBIX
ypaBHeHUst Jlaruaca B HIOANIPOCTPAHCTBE rapMO-
(bu3nIeCKux
MIPOIIECCOB. HUYECKHUX (PYHKIHH.
YpaBHeHus B
3.2. CucTteMbl MOTEHIIMAIIOB TIOJIHBIE Ha rpaHuIle 00a-
YaCTHBIX
IIPOU3BO/IHBIX CO cru. [lonHOTa MOTM(UIIMPOBAHHBIX CUCTEM, T10-
CTapILIUM BOJHOBBIM
JTYYEeHHBIX U3 (PYHIaMEHTAIBHOTO PEIICHUSI.
OIIEPaTOPOM.
3.3 'pannuHOE yripaBieHHE TEMIIEPATYPOii.
4 |Tumel cuctem 4.1 Cucremsl runepbonmyeckoro Tuma (Meroasl knac- | YO, 11O
mddepeHIraTbHbIX
Gdep . CU(pUKAIMU U IPUMEPBHI).
ypaBHEHMI B
YaCTHBIX 4.2. Cucrembl 3JUTUIITHYECKOTO THIA (METO/IbI KJIACCH-
MIPOU3BOIHBIX
p A (uKanuu U IpUMepHl).
MIEPBOTO MOPSIKA U
crenuduka 4.3. CuctemMbl CMEIIAaHHOTO TUTIA (TTPUMEPHI).
METOJIOB,
IPUMEHSAEMBbIX IS
HaXO0XKJICHHS
MHOYECTB UX
penieHui.
2.3.2 JlaGopaTtopHbie padoThI
Pacnipenenenne nabopaTopHBIX paboOT MO pa3ienaM TUCIHILIMHBI IPEACTaBICHO B Ta0-
mune. PopMaMu TEKYLIEro KOHTPOJS SABISIOTCA YCTHBIM ompoc (YO) M mUCbMEHHBIH Ompoc

(T10).



®dopma
Haumenosanue
Ne pasjiena HaumenoBanue 1ab0paTopHbIX paboT TEKYILETO
KOHTPOJIS
1 |Pemenue ocuoB- |1.1 IlocTtanoBka kpaeBbix 3a1a4d. CyliecTBOBaHHE U YO, 10
HBIX 33]]a4 MaTe- |€UHCTBEHHOCTh PEUICHUS.
MaTH4YecKo (u-
3UKH (337124 pac- 1.2 KoppeKkTHOCTh 1 HEKOppeKTHOCTh. OOpaTHbIe 3a/1a-
HPOCTPaHEHUS .
TEIIa, 3a/1a41 KO- .
o6 » 38l 1.3. Knaccudukanus qudpepeHnnaibHbIX YPaBHCHHA B
neGaHul CTPYHBI
pyH YAaCTHBIX [TPOU3BOJIHBIX. Y paBHEHUE TEIJIONPOBOJHOCTH
WA MeMOpPaHBbI).
Y BOJIHOBOE ypaBHeHHe. CTarmoHapHbIE TIPOIECCH U
AJUTUTITUYECKUE YPABHEHUSI.
2 |[Ipumenenwue teo- (2.1 MHTErpanbpHble onepaTopbl TEOPUH MTOTCHITATIA. VO, 110
pun noreHnuana. |dyHaaMeHTanbHOE pelieHre ypaBHeHus Jlamnaca.
[TonHbIe cucTembl
TOTCHIIAANIOB. 2.2 TloTeHuabl POCTOTO U IBOWHOTO CIIOST, 00BEM-
[TocranoBka kpae- |HbIM ITOTCHIHAT.
BBIX 3a]1a4.
2.3. Iorenmuan Pobena. IHTErpabHbIC OMIEPATOPHI.
AJITOpUTMBI pe-
IHCHMA 3a1a4 Ma- 9 4 TIpencrasienne GyHKINH HOTCHIHATaMy. JleMma
TEMATHYECKON OU- | Hopukopa.
3UKH TI0 METOJIaM
MOTEHIIUAJIOB.
3 |Hecraumonapusie |4.1 Cucrembl TUIIEPOOTHUECKOTO THITA (METOIBI Kilac- YO, 10
buznvecKue
cu(uKanuy U IPUMEPHI).
IPOIIECCOBI
(rugpoynap u 4.2. CUCTEeMBI AJUIMIITHYECKOTO TUITA (METOABI KJIaCCH-
TUIPABIIMYECKUN
(buKauuy U IpuUMepsbI).
MIPBDKOK).
YpaBHeHus B 4.3. Cucrembl CMEIIAHHOTO THMA (TPUMEPHI).
YaCTHBIX
MIPOU3BOJTHBIX CO
CTapIIuM
BOJIHOBBIM
OIIEPATOPOM.

2.3.3 TlpumepHasi TeMaTHMKa KYpPCOBBbIX pa0doT (POEKTOB)

1. MopenupoBanue o0TEKaHuUs TeJl C MOJBUKHBIMU YaCTIMU IOBEPXHOCTHU B PUOIIH-
KEHUH adPOYNPYTOCTH.
UucneHHoe MOIETUPOBAaHNE MPOCTPAHCTBEHHO-TIEPUOINYECKUX KBAHTOBBIX CHCTEM.
[TocTanoBKa 3a71auu 00 aKKPELUH B OCECUMMETPUUHOM MPUOIHKEHHH.
Oco0eHHOCTH JUHAMUYECKHUX CUCTEM C XaOTHUECKUM MOBEICHUEM.
HccnenoBanye TMHAMUYECKUX CUCTEM C HENPEPBIBHBIM BPEMEHEM YHMCIEHHBIMU Me-

obrwn

TOJIAMH.
@pakTaibHbIe aTTPAKTOPHI ISl HECKOJIBKUX TUIIOB JMHAMHUYECKUX CUCTEM.
CBoiicTBa (hpaKTaIbHBIX MHOXECTB U HX CBSI3b C JIETEPMHUHUPOBAHHBIM Xa0COM.
Mopddonoruueckuii ananus nuppoBEIX U300paKEeHUH.

["apmoHMueckoe criakuBanue UGPOBHIX N300paXKEeHHI.

10 Cxatue n300paXkeHUsI MAaTPUYHBIM METOIOM.

©oNO®:
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11. Anroputmsl moxoopa METOJ0B KOMIIPECCHH.

12. Mopuenu ¢ OTKPBITON OOpPaTHON CBSI3bIO M ONITUMM3AIUS 00yICHUSI.

13. YucreHHbIE METOIBI PELICHHS 33]]a4 MEXAHUKH CIUIOLIHBIX CPE.

14. T'eomerpuueckue U BapUallMOHHbIE METO/Ibl B TEOPUH (PYHKIMHA U MaTeMaTHYECKON
dusuke.

15. KoHeuHO-pa3HOCTHbIE METO/bI PEIIEHUS KPAEBbIX 3ajad.

16. MeTtox KOHEUHBIX IEMEHTOB B PEIICHUH KPAEBBIX 3a/1a4.

17. Buzyanu3zanus BOJHOBBIX SIBJIEHUH C IOMOIIbIO PUKIIAIHBIX MaTEMAaTHYECKUX T1a-
KETOB.

18. MaremaTnueckoe MOJEIMPOBAHUE U YHUCIIEHHBIN aHAIU3 pAacCEeIHUs YIPYTHUX BOJIH
Ha MHOKECTBEHHBIX MUKpOIe(eKTax.

19. JIBmkeHHE TOUSYHBIX BUXPEH B OTpaHUYCHHON 00JIaCTH.

20. Pemenue OMTrapMOHUYECKOTO YpaBHEHHS.

21. AnropuTMm peleHHs KBaJIpaTHBIX YPaBHEHHH B KOHEUHBIX MIOJIAX U €r0 IPUMEHEHUE
B Kpunrorpaduu.

22. 3ameuarenbHble KpuBble 3-ro mopsaka. [{ucconna Jlnokieca.

23. Anrebpsi JleiiOHuIIa HEOOIBITUX PA3MEPHOCTEH.

24. 3ameuarenbHble KpuBble 4-ro nopska. Konxonna Hukomena.

25. HMcnonp3oBaHue YKPYIMHEHHBIX JUJAKTHUECKUX €AWHUI] HA MATEMaTHYECKOM aHaJI -
3€.

26. T'umotesa Komnarna.

27. AnreOpsl u cynepanreOps JleiOHuma.

28. Muddyznas reopus A. TrioprHTa MPUMEHUTEIHHO K OMOCHCTEMaM.

29. MogenupoBaHue B MHCTpyMEHTaIbHOU cpene AnyLogic.

30. IIporpammupoBaHUE CEMaHTUYECKUX ceTell Ha si3bike [Iporor.

31. Pa3paboTtka nporpaMMHOIo obecredyeHus sl YUCIAECHHBIX aIrOPUTMOB ONITHMMU3a-
LUH.

32. PazpaboTtka npuiIoKeHUH AJIs peasin3alui METo/la aHaJIn3a uepapxui.

33. [IpumeHeHMe NCKYCCTBEHHBIX HEHPOHHBIX CETEH IS PEeIIeHHs 3aJa4i TIPOTHO3HPO-
BaHUS.

34. TlpuMeHeHHNe NCKYCCTBEHHBIX HEMPOHHBIX CETEH I pelIeHNs 3a]auu KITacCHu(HKa-
LUU.

35. [punoxenus B HelpokpunTOrpaduu peKyppeHTHBIX KOHBEPTEHTHBIX HEHpoceTel u
NOTEHLIUAIbHBIX TUHAMUYECKUX CUCTEM.

36. [IpumeHeHmne HEHPOCETEBBIX TEXHOIOTHH TSI OTIPEIEICHUS IMOIIMOHAILHON OKpac-
KM TEKCTa.

37. TlpuMeHeHwe HEHPOHHBIX CEeTEH TS aNPOKCUMANNU (YHKITUI

38. IIpuMeHeHHEe MHOTOCIOWHOW HEHPOHHOM CETH MPSIMOTO PACTIPOCTPAHEHHUSI [Tl pac-
MO3HABaHUS PEIMETOB OJEHK/IbI.

39. Pemienue 3a1aun perpeccuy Ha OCHOBE MHOT'OCJIOIHOM MOJIHOCBSI3HON HEHPOHHON
CETH.

40. Matemaruueckre MOJEIU pbl0OJIOBCTBA.

41. HccnenoBaHue SHEPreTHUECKON MOJIENIN cep/ilia Py BapHaliy apaMeTpoB.

42. MonenupoBaHue U ONTUMH3ALMS TEXHOJIOTHUYECKUX MTPOIIECCOB B ra30BOM MPOMBIIII-
JICHHOCTH.

43. YucrneHHbIN aHaTU3 KPAeBBIX 3a7a4 MoJieJiel 1oObau TsxkENoi HeTH U Termnopu3n-
KU KUIICHHUS.

44. 3anayy KOMIBIOTEPHOIO 3pEHHUS B MUILEBON MPOMBIIIIEHHOCTH.

45. OnTuMu3aus TEXHOJIOTHYECKUX MPOLECCOB MUIEBOM MPOMBIIIIEHHOCTH.

46. Hekotopsie npuiiokenust CB kK TEXHUUECKUM U BOEHHBIM IPOIIECCaM.

47. BeposTHOCTHOE MOJEIMPOBAHUE HEKOTOPBIX MPOIIECCOB B BOCHHOM 00JIaCTH.

48. CToxacTHuecKoe MOJICIMPOBaHNE OOEBbIX JACHCTBHIMA.
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49. MopaenupoBaHre SKOHOMHUYECKUX MPOIIECCOB U CHCTEM.

50. MaremaTnyeckoe MOIETUPOBAHNE IKOJIOTHIECKUX TIPOIIECCOB.

51. Ontumm3anus ceTeBbIX rpadUKoB.

52. Ilporno3upoBanue (HUHAHCOBO-IKOHOMUYECKUX MOKa3aTeseil 1esaTeIbHOCTH Mpe/I-
TPUSITHSL.

53. MeToapl ONTUMHU3aIMA UHBECTUITMOHHOTO MOPTQEs.

54. MopenupoBaHUE U aHAIU3 PUCKOB HHBECTUIIMOHHBIX MPOCKTOB.

55. IIporHo3upoBaHu€ [IEHOBBIX MMOKA3aTeNeii B MUKPOIKOHOMUKE.

56. MaremaTtudeckasi MOJIENIb TUHAMHUKHU (PUHAHCOBBIX 3(h(PEKTOB B MUKPOIKOHOMUKE.

57. OreHka T0XOAHOCTH OOJIMraIyii Ha OcCHOBe Mojienu Bacuueka.

58. BeposiTHOCTHBIC METOIBI POTHO3UPOBAHUS [[EHOOOPa30BaAHUS.

59. MaremaTuueckrie METO/Ibl MPOTHO3UPOBAHUS COLIMAIbHO-3KOHOMHYECKUX SIBJICHUN U
MIPOIIECCOB.

60. MmurannoHHOE MOJIETHPOBAHHUE U 3a/1a4l TEOPUU MACCOBOTO 0OCTYKUBAHUS.

61. IIpuMeHeHNE IMUTAIIMOHHOTO MOICTUPOBAHUS ISl PEIICHUS JIOTHCTUYECKUX 3a/1a4.

62. Peanuzamus aJiropuTMOB MallIMHHOTO O0YYCHUSI.

63. MareMaTH4eCcKHe acleKThl peaTn3allii KPUIITOAITOPUTMOB THIIA «HEB3aMO3aMe-
HSIEMBII TOKEH.

64. KommbroTepHOE MOACITUPOBAHUE CIIOKHBIX HETIPEPHIBHO-CTOXACTUYCCKIX CUCTEM.

65. MogenupoBaHue KapTorpaguuecKux U300paKeHUM C MOMOIIBIO0 FAyCCOBCKOTO Y-
Ma.

66. MozaenupoBaHue BEIUMCIUTEIHLHOTO MPOLIecca MOMydeHHs H300pakeHus MPOCTPaH-
CTBEHHBIX MOJIEJIC MHOTOTPAHHHKOB.

67. OreHka BHYTPEHHE HEIMHEWHBIX MHOKECTBEHHBIX PErPECCHOHHBIX MOJIEIICH.

2.4 TlepeueHb y4eOHO-MeTOANYECKOT0 OOecTedeHHs
JJISl CAMOCTOSITEIbHOM pa6oThl 00y4YaroIuXcs M0 JMCHUIITIUHE

CamocrosiTenbHast paboTa CTyJI€HTOB 10 JUCLUIUIMHE BKJIOYAET CIEAYIOIINUE BUABI JIes-
TEJIBbHOCTH:

— IpopaboTKy U aHAJIU3 JEKIIMOHHOTIO MaTepuana;

— U3y4eHue y4eOHOI IUTepaTyphl;

— nouck uHpopmaruu B cetu HTEpHET MO pa3ITuvYHBIM BOIIPOCAM;

— peuieHue 3a1a4 o TeMaM Kypcea;

— paboTy ¢ BOIIpocaMu /Jisi CaMOIIPOBEPKH;

— MOJTOTOBKY K KOHTPOJBHOM paboTe;

— IOATOTOBKY K 3a4€Ty.

[Tepeuens yueOHO-METOAMYECKOTO 00eCTIeUeHNs TUCITUILIMHBI IPEICTABIICH B Ta0IHIIE.

Bun camocrostensHolt | [lepeuenb yueOHO-METOINYECKOT0 00eCTIeUeHUs AUCIUIITNHBI
paboThI T10 BBIIIOJIHEHUIO CAMOCTOSITENIbHON pabOThI

1. |IlogroroBka k Tekyme- | 1. MeToauueckue yka3aHus JUis MOATOTOBKHU K 3aHATHUSAM JIEK-
My KOHTPOJIIO LIMOHHOTO U CEMHHAPCKOTO THUMA. Y TBEPXKACHBI HA 3aceJaHUU
CoBera (pakynpTeTa MaTEeMAaTUKH U KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.

2. MCTO}II/I‘-IGCKI/IC YKa3aHus 110 BBIIIOJJHCHHUIO CAMOCTOATC/Ib-
HOW paboThl oOydaromuxcs. YTBep:kJIeHbl Ha 3acenanuu Co-
BeTa (akynbTeTa MaTeMaTHKH W KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.

3. MCTO}II/I‘IGCKI/Ie YKa3aHus MO UCIOJIb30BAHUIO MHTCPAKTUB-
HBIX MCTOIOB O6y"IeHI/I$L yTBep)KIIeHLI Ha 3aCCaaHuHn Cosera
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(hakynpTeTa MaTeMaTUKH U KoMIbloTepHbIX Hayk DT'BOY BO
«Kyo6I'Y». [Iporokon Ne 5T ot 05 mas 2022 1.

4. Metonuyeckue ykasaHHs MO MOATOTOBKE 3cce, pedeparos,
KYpCOBBIX paboT. YTBepxkaeHsl Ha 3acenanuu Cosera (hakylib-
TeTa MaTeMaTUKM U KoMIblOTepHbIX Hayk @PI'BOY BO
«Ky6I'V». IIporokon Ne 5t ot 05 mas 2022 1.

2. |BwmonHenue mabopa-
TOPHBIX paboT U pac-
94eTHO-TpapUIECKUX
3alaHuI

1. MeTtoauueckue yka3zaHHs IO BBIMOJHEHUIO JTaOOpaTOPHBIX
pabot. YTBepkaeHsl Ha 3acenanuu CoBeTa (hakynbTeTa MaTe-
MaTuKu U komnbloTepHbIX Hayk @PI'BOY BO «Ky6I'V». Ilpo-
Tokoa Ne 5 ot 05 mas 2022 1.

2. Meronuveckue yKa3aHHWsS IO BBINOJHEHHIO PacyeTHO-
rpaduyeckux 3alaHuil. YTBepxkIeHbl Ha 3acepanun Cosera
(bakynpTeTa MaTeMaTUKH M KomnbioTepHbiXx Hayk PI'BOY BO
«KyoI'Y». I[Ipotoxos Ne 5 ot 05 mas 2022 r.

3. [([ToaroToBka u odopm-
JICHHE OTYETOB I10
MIPAKTUKE

1. Metoauueckue yka3aHHs MO MOATOTOBKE M O(OPMIIECHUIO
oT4eTa M0 NpakTUKe. YTBepxkAeHbl Ha 3acenanuu Cosera ¢a-
KyJbT€Ta MaTeMaTUKH U KoMmmbloTepHbIXx Hayk ®I'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

4. |BbInONHEHHE U 3aluTa
BBIITYCKHOW KBaJTH(H-
KaI[HOHHOM pabOTHI

1. Metoauueckue yka3aHMs 110 BBINOJHEHUIO U 3alllUTE BbI-
MyCKHON KBaMM(UKAMOHHOW paboThl (OakamaBpuar, Maru-
CTpaTypa, CHelMaIuTeT). Y TBepKAeHbl Ha 3aceqanuu Coera
(bakynpTeTa MaTeMaTUK M KomnbioTepHbiX Hayk PI'BOY BO
«KyoI'Y». IIporokon Ne 5 ot 05 mas 2022 r.

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadoThl 00ydYaromUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocrapisitoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUITHS UH(DOpMALIUU:

Jyist i1 ¢ HapyIIeHUsIMH 3PEHUS:

— B Mie4aTHOU (hopMe yBeTMUEHHBIM HIPU(TOM;

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayauodaiina;

— B ieyaTHOM (popme Ha s13b1ke bpaiins.
JLis JIiL ¢ HapyIIEeHUsAMHU ClIyXa:

— B IIeYaTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JIjig au1 ¢ HapyIIEHUsIMA OIIOPHO-/BUTaTEIBLHOTO amnmnapara:

— B I1e4aTHOH (opme;

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA;

— B (popme ayamnodaiina.

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

Yaromuxcs.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, IPUMEHSIEMBIE
TP OCBOEHUHU JUCHUIIJINHBI

B xozme u3yueHus QUCIUTUTMHEI TPEIyCMOTPEHO HCIOJB30BaHHUE CIIEAYIOMINX 00pa3oBa-
TENbHBIX TEXHOJOTHH: JIEKIUHU, TabopaTopHble pabOThl, MOATOTOBKA MUCHMEHHBIX aHATUTHYE-
CKHX paboT, caMOCTOATENIbHAS padoTa CTYACHTOB.
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KoMIeTeHTHOCTHBIN MOAX0A B paMKaxX MpPEeroJaBaHUs AUCHUTUIMHBI PEau3yeTcsl B HC-
MOJIb30BAHUN UHTEPAKTUBHBIX TEXHOJOTUN U aKTUBHBIX METOOB (IMPOEKTHBIX METOAUK, MO3IO-
BOTO IITypMa, pa300pa KOHKPETHBIX CUTYAIIHid, IEAAarorndecKoro IKCIEPUMEHTa, UHBIX (hOpM) B
COUYETaHHUH C BHEAYIUTOPHOI pabOTO.

NudopmanoHHbIe TEXHOJIOTHUHU, PUMEHSIEMbIC TIPU U3YYCHUU JTUCHUTUIHHBI: UCTIOIB30-
BaHUE MH(OPMALMOHHBIX PECYpPCOB, OCTYINHBIX B HMH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTepHeT.

Jlist 60ee 3¢h(HEKTUBHOTO BOCTIPUATHS MaTepralia 4acTh JICKIIUNA U TaOOpaTOPHBIX paboT
MPOBOAMUTCS C TPUMEHEHUEM MYIbTUMEANHHOTO OOOPYIOBaHHS — KOMIUIEKCA ammapaTHO-
POrPaMMHBIX CPECTB, MO3BOJISIONIUX MOJIB30BATENI0 PadOTaTh ¢ rpauKON, TEKCTOM, 3BYKOM,
BUJICO U JIpP., OPraHU30BAHHBIMU B BHJIE €IMHON HHPOPMAIIIOHHOUN CPE/IbI.

AnantuBHbIe 00pa3oBaTeIbHbIE TEXHOJIOTUHU, MPUMEHSIEMbIE MPU HU3YUYEHUU NUCLUILIHU-
HBI — JUIS JIUI ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbS TIPEYCMOTPEHA OpraHU3aIus KOH-
CYJBTAIMI C UCIOJIb30BAHUEM IJIEKTPOHHOM MOYTHI.

4 OHEHOYHBIE CPEACTBA IJIsI TEKYHIETI'O KOHTPOJISL
YCIHEBAEMOCTHU U ITPOMEKXYTOYHOU ATTECTAIIU

Ilepeuens Bonpocos it KoHTpoJsi CPC 1 moAroToBKH K 3a4éry.

3amaun ecTecTBO3HAHUSA. MaTeMaTH4eCcKoe MOJICTHpPOBaHNE (PUINUECKUX MTPOIECCOB.

2. Marematrnueckas ¢usuka. [TocranoBka kpaeBbix 3amad. CymiecTBOBaHUE U €MHCTBEHHOCTb
pemieHusi. KoppeKTHOCTh U HEKOPPEKTHOCT.

3. OOparnslie 3amaun. Knaccuduxanmsa nuddepeHnnanibHbIX YpaBHEHHA B YaCTHBIX MPOU3BO/I-

HBIX.

YpaBHEeHME TEIIONPOBOAHOCTH U BOJHOBOE YpaBHEHHE.

CrauuoHapHble POUECCHl U AJUIMIITHYECKUE YPABHEHMUS.

DneMeHTHl TEOPUH NMOTeHIMaa. VIHTerpanpHble onepaTopbl TEOPUU OTEHIMAIA

dyHnaMmeHTallbHOE penienre ypaBHenus Jlamiaca. [loTeHumansl mpocToro U ABOMHOIO Clios,

00BEMHBII MOTEHIIUAT.

8. Tlorenmman Pobena. HTErpagbHBIC OMIEPATOPHI.

[TpencraBnenue ¢pynkuuit noreHuuanamu. Jlemma HoBukosa. [lonHble ccTeMBI TOTEHIIATIOB

9. TMomHoTa cnBUTOB (hyHIAMEHTAIBHOTO pelleHus ypaBHeHHUs Jlaruraca B TOIpPOCTPaHCTBE
TFapMOHUYECKUX (QYHKIUH.

10. CucTteMbl MOTEHIIMAIIOB TIOJIHBIE HA TpaHuie obnactu. [lomHOTa MOIUGPHUIIMPOBAHHBIX CH-
CTEM, MOJTY4YEHHBIX U3 (PyH/IaMEHTAJIbHOIO PEIICHUS.

11. Anroput™msl 331a4 MaTeMaTuyecko pusuku. Anroputm 3aaauu PoOena.

12. BuyTpeHHss u BHeLIHss 3a1ada Jupuxie ans ypasHenus Jlamaca u ITyaccona.

13. BHyTpeHHsis1 3ajaua W BHEIIHss 3amada Heiimana muis ypaBHenus Jlammaca m ypaBHEHUS
Ilyaccona.

14. I'pannyHOe ynpaBieHue TeMIiepaTypoil. Burapmonuueckoe ypaBHeHHE.

15. MonaenupoBanre PU3NIECKUX MPOIIECCOB. 3aaul MaTEeMaTHUYEeCKOU (PU3UKH.

16. Ilpumeps! 3a1au MaTeMaTH4ecKoi pu3uku. 3agaua pacpoCcTpaHEeHUs TeIua.

17. 3agava xosneGanuii cTpyHbI WM MeMOpaHbl. CTallMOHAPHBIE MPOIIECCHI.

18. OcHoBHble THIBI AU epeHInaNTbHBIX YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSI-
ka. [locTaHoBKa KpaeBbIX 3a7a4.

19. Knaccuueckasi cxema ruipoyziapa U cucTeMa akyCTHUECKOTO IPUOJIMKEHUS JITIs1 MOJIETHPO-
BaHUs €ro.

20. I'mapaBaruecKuil MPBIKOK U KBa3UOIHOMEPHOE NMPHOIMKEHHE ISl €r0 MOJICITUPOBAHUS.

=

No ok

[IpuMeps! TUIIOBBIX 3aJaHUM I TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
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C UCroIb30BaHUEM CHUCTEMBI aKYCTUYECKOTO MPUOIIMKEHUS CMOJICITUPOBATH CIIEAYIONTUE
SBJICHUSI:

1. B xiraccudeckoii cxeme rujpoyapa OCTaHOBKA KHJIKOCTH MPOUCXOIUT HE MTHOBEHHO,
a 3a BpeMs T<2L/a (L-mauna TpyObI). Mcmonb3ys cHCTEMy aKyCTHYECKOTO MPHOIMKCHHS, I10-
JTYy4UTh 3aKOHBI U3MEHEHUSI CKOPOCTH U JaBJICHUS B TpyoOe, T. . mpu 0<x<L; t>0.

2.Ilpu opmynupoBKe, aHAJOTHYHON MpenblAyIIel 3ajaue, MOJY4YUTh TO K€, HO IpH
ycnosun T>2L/a.

3.B GeckoHeuHOI TOPU3OHTAIBLHOM TPyOE MOCTOSHHOTO CEYEHMsI TEYET >KUIKOCTh CO

ckopocTbio V, u gaBiaeHueM P;. O1HOBpeMEHHO M MTHOBEHHO B JBYX CEUYEHUS TPYOBI, OTCTOS-

IIMX Ha paccTOsHUM L, Mpon3BOIMTCS MOJIHAsE OCTAHOBKA XUAKOCTU. Vcnonb3ys cucrteMy aky-
CTHYECKOTO MPUOJIMKEHHS, TIOJIyIUTh 3aKOHBI H3MEHEHHUS CKOPOCTH U JIABIICHUS B TPYOE MEKITY
9TUMU CCUCHUSIMMU.

4.B 6eCKOHEYHOU TOPU30HTAIBHON TPYOE MOCTOSHHOTO CEYEHHSI TEYET JKHIKOCTh CIpaBa
HaJeBo co ckopocThio (—V,) u maBnenuem P, (X- koopaunaTa BIoms TpyOsl). B Mmoment t=0, B

touke X=0 HAYHMHAIOT OCTaHABIIMBAThH KHUIKOCTb, USMCHSSA €€ CKOPOCTh I10 JIHHGfIHOMy 3aKOHY,
HO OCTaHaBJIMBAIOT HC ITOJIHOCTBIO, a4 JO 3HAYCHUA (_Vl) 3a BpCMA T. 3aTeM, 3a TO KC€ BpEMH,

W3MEHSS 0 TUHEHHOMY 3aKOHY, TOBOJST J0 MEePBOHAYAIBHOIO 3HaUeHus. HaliTh 3akoHbI n3Me-
HEHUS CKOPOCTH | JIaBJICHUS XUIKOCTH pu X>0, t>0 ucronb3ys cucteMy ypaBHEHHIA aKyCTHYC-
CKOTO MpUOMIKEHUs. TO HEMPSIMOW U HE MOJHBIN TUApoyaap.

Jloka3arenbCcTBO TOro (akTa, YTO JaKe HEMOJBUXKHBIN ruapaBandeckuii npsbkok (U=0)
HU B KaKOM CMBICJI€ HENb3s CUMTATh YCTAHOBHUBIIMMCS JBUKCHHEM, MOKET OBITh MPOBEICHO
METOZIOM «OT MPOTHUBHOTrO». [IpeAmnonoxum, 4To JBUKEHHUE YCTAHOBHUBILEECS, TOT/A JIOJDKHO
BBITMIOJHATHCS ypaBHeHHe bepHyim.

5. JlokaszaTh, 4TO TIpH MCMHOJb30BAaHUU KBAa3UOJHOMEPHON MOJENN TEUCHUS KUIKOCTH B
OTKpPBITOM pYCJI€ ypaBHEHHE bepHysin He BBIIOJIHEHO HU AJIA JIMHUU TOKA, MPOXOJAIIeH Mo
JIHY, HU JJIS JIMHAHM TOKA, IPOXOIAIIEH 10 MOBEPXHOCTHU, MPHU MEPECCUCHUN HEMOABUKHOTO THI-
PaBJIMYECKOTO MPBIKKA.

Kpurepuu onieHuBaHus 110 3a4€Ty.

OneHka «3a4TeH0» BBICTABISIETCS IPU YCIOBHUHU, YTO CTYAEHT MPOSIBUII 3HAHUSI OCHOBHO-
ro MUHUMYMa M3y4€HHOr0 MaTepuaia B o0bemMe, He0OOXOUMOM /ISl TOCIEIYIOIIEero 00y4eHus.
[TpakTHyeckoe 3a1aHUe BBIMOIHEHO, BO3MOXHO, UMEIOTCS OT/AEIbHbIE HETOUHOCTH U OLIMOKH.

Onenka «He 3a4TeHO» BBICTABIACTCS TPHU YCIOBUH, YTO OOHAPYKEHBI CYIIECTBEHHBIC
npo0esbl B 3HAHUM OCHOBHOI'O MaTepuaia, MPaKTUYECKOE 3a/laHUe BHINOJIHEHO HE B TOJIHOM
00BEMe, IMEIOTCS CYIIECTBEHHBIE OMMOKH, OKOHYATEIHHBIX OTBETOB HE TTOIYUEHO.

OneHouHbIe CpeACTBa JIsl MHBAJIUOB U JIMIl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 370PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MIpU HEOOXOJMMOCTH MHBAJIUIAM M JIMIIaM C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
BbsI IPEIOCTABIISAETCS AOTIOIHUTEIBHOE BPEMsI U1 TOATOTOBKU OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB 00yUEHHs MHBAJIUAOB U JIUI] C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0pOBbs NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbS
¥ MHBAJIMJOB IpOIEaypa OLIEHWBAHUS Pe3ylIbTaTOB OOyUYEHHs MO JAUCHUILIMHE MOXET MpPOBO-
JIUTHCS B HECKOJIBKO 3TAIOB.

IIponiennypa oneHMBaHUS PE3yJIbTaTOB O0Y4YEHHsS MHBAIUIOB U JIHUI] C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO AMCLUMILINHE (MOJYJIIO) MpeAycMaTpUBaeT NMpPeJoCTaBIeHUE WH-
¢dopmanuu B popmMax, aalTUPOBAHHBIX K OTPAHUYECHUSM UX 3/10pPOBbS M BOCHPUATHS HH(OpMa-
17078
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Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIHLHOTO amnmapara;

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYeHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIIXCS.

5 TIEPEYEHb YYEFHOH JUTEPATYPBI, HHOOPMAIIMOHHBIX
PECYPCOB Y TEXHOJIOT U

5.1 VYueOnas JuTepaTypa

OcHoBHas JuTeparypa:

1. CabutoB, K.b. YpaBHenuss maremarudeckoil (u3uKu [DIEKTPOHHBIM pecypc]: yued. —
OnekTpoH. gaH. — MockBa: ®wsmatmiur, 2013. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59660

2. Temam P. MaTemaTnueckoe MOJEIMPOBAHNE B MEXAHHUKE CIUIONIHBIX CPea: yueOHOE MOco-
oue / Temam P., MupauBuns A. — DnexkTpoH. AaH. — M.: "JlaGoparopus 3HaHuil" (panee
"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. Ps6enpkwii, B. C. BBeieHHe B BEIUMCIMTEILHYIO MAaTEeMAaTUKY [ DIEKTPOHHBIN pecypc]| / B.
C. Psabenpkuii. - 3-¢ usn., ucnp. u gom. - M.: ®DUSMATIINUT, 2008. - 288 c. - (PusrexoBckuid

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

JlononHUTENBHAS JINTEPATYPA:

1. TIpucekun, B.JI. OcHOBbI MeTO/la KOHEUHBIX IJIEMEHTOB B MEXaHHUKE Je(OpPMHUPYEMBIX
ten: yueonuk / B.JL. Ipucekun, I'.1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DneKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcanapos, /[.B. Beeagenne B ruapoanHaMuky : yueOHoe mocobue / JI.B. AnexcaH-
npos, A.YO. 3ybapes, JI.IO. Uckakosa. - ExatepunOypr : 3narenscTtBo Y paabCKOro yHUBEPCH-
teta, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [OnexrtponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Murpodanona, O.B. ['ugpoagunamuka u TEIIO0OOMEH 3aKpyUYEHHBIX MOTOKOB B KaHallax
AJIEPHO-2JIEKTpHUUECKUX ycTaHOBOK / O.B. Mutpodanosa. - Mocksa: @uszmarnur, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To ke [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.2 Ilepuoamyeckasi JuTepaTypa

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



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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3. bynskun A.B. JlaMuHapHBIA MOTPaHUYHBIA CJIOH NpU OOTEKAaHUHM KPBUIOBOTO MPOGMIIs C
KpyroBo# Beiemkoii // I3B. PAH Mex. xuak. u raza — 1998. — Ne2. — C. 52 — 57.

4. bynskun A.B. Buxpesas siueiika ¢ BpamarougMcs BHYTPU IMJIMHAPOM Ha MOBEPXHOCTH
KpbutoBOTO npoduis npu Oonpmmx yucinax Peinonsaca // 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

5.3 HHTepHeT-pecypchl, B TOM YHCJIE COBPeMEHHbIE MPogecCHOHATIbHBIE
0a3bl JaHHBIX U HH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):

1. DBC «FOPAWTY https://urait.ru/

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

4. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:

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

2. HammonanpHasi 35ieKTpoHHAs OMOIMOTEKa (JOCTYI K DNeKTPOHHOU OHOIMOTeKe quc-
cepranumii Poccuiickoii rocynapcteennoi oudanorexu (PI'B) https://rusneb.ru/

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

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

Pecypchbl ¢cB0OGOIHOTO 10CTYHIA:

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

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

3. Uudopmanunonnas cucrema «EanHoe OKHO JOCTyMa K 00pa3oBaTeIbHBIM PECypCam»
http://window.edu.ru/;

4.  Enunas kosuiekius nudpoBeIX 00pa3oBaTeIbHbIX pecypcoB hitp://school-
collection.edu.ru/ .

5. ®denepanbHbIil HEHTP UHPOPMAIIMOHHO-00Pa30BaTENFHBIX PECYPCOB
(http://fcior.edu.ruf);

6. Cmyx0a TeMaTHYECKHUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

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

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

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/IbHbIC H MH(OPMAIMOHHBIE pecypChl
KyoI'Vy:

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

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

3. bubmmoreka HHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa3oBa-
TeNbHBIX TexHosorui hitp://mschool.kubsu.ru;

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

5. DnexTpoHHbIE 00pa30BaTeNIbHBIE Pecypchl Kadeapbl HHPOPMALMOHHBIX CHUCTEM U
TexHojoruil B oopazosanuu Kyol'Y u Hayuno-meroanueckoro xypHaina "[LIHKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/
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6 METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIUXCSA
ITO OCBOEHUIO JTUCHUIIJIMHBI

ITpu npopaboTke y4eOHOro Marepuana peKOMEHIYETCs:
— IIOBTOPUTh M YSACHHUTH OIpPEIENICHHUsI U CBOMCTBA OOBEKTOB, ONEpallii 1 OTHOLICHUH,

BCTpeyaronyecs B popMyIMpoOBKe TEOPEM U IIOCTaHOBKE 3a/1a4;

— 3amycaTh B MaTeMaTHYeCKOM (bopMe TEPMUHBI, CBA3aHHBIC C paCCManHBaeMOﬁ TEMOM

U BCTpeyaromuecs B OpMyIHpPOBKE TEOPEM U TIOCTAHOBKE 3a71ay;

— IPOBECTH TpapuuecKyl0 HHTEPHPETAlUI0 BCTpeyaroluecss OOBEKTOB, ONEpaluil u

OTHOIIICHUH,

— JUTSI TPOMO3IKUX BBIPQKCHUH BBECTH KOMITAKTHBIC 0003HAYCHHSI.

B ocBoeHWW MUCHUIUITMHBI WHBATUAAMU M JHUIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIYyallbHas ydyeOHas pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIbHOE Pa3bsICHEHNE YIeOHOTO MaTepuaia.

NunuBuayanpHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIONIMM MHIUBUAYAIN3AUU OOYUEHHS U YCTAHOBJICHUIO BOCITMUTATEIILHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYyJYaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMHU

BO3MOXHOCTAMHU 300POBbA.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME 11O JUCHUIIVIMHE

PaCHpCHCHeHI/Ie BHAOB MAaTCPHAJIbHO-TCXHHYCCKOI'O obecrneyeHust 1o BUJAM 3aHITHHU

NPEJICTAaBICHO B TaOJIUIIE.

HaumenoBanue
CIIeuaJIbHbBIX HOMCHIGHI/II\/'I

OcHaIIEHHOCTh
CIIequaJIbHbBIX HOMCHICHI/Iﬁ

IlepeyeHs TMLIEH3UOHHOTO
MPOrPaMMHOT0 00ECIICUCHUS

Y4eOHbIe ay TUTOPHH IS TIPO-
BEJICHUS 3aHATHH JESKIIMOHHOTO
THIIA

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

Mebenb: yueOHas MeOeb.
TexHu4eckue cpencTaa ooyde-
HHSL: 3KpaH, MPOCKTOP, KOMIIbIO-
Tep

CpEICTBO MOATOTOBKH MPE3EH-
taruii MS PowerPoint;
MaTeMaTUYeCKHI MaKeT

MathCAD

VYueOHbIe ayJIUTOPUH AJIST 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-
MaIMOHHO-00Pa30BaTEIbHYIO

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

CPEICTBO MOJATOTOBKH IPE3€H-
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. MaremaTH4eCKuil maker
BEJICHUS TEKYIICH U IPOMEXKY- | TeXHUYecKue cpelcTBa ooyde- MathCAD

HUS: 9KpaH, IPOEKTOP, KOMIIbIO-
Tep

Jly1s camocTosITeNbHOM paboThl 00yUarOIIUXCsl MTPEYyCMOTPEHBI TOMEIICHHSI, YKOMILJIEK-
TOBAaHHBIE CHEIMATH3UPOBAHHON MeOeIbI0, OCHAIICHHbIE KOMIIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUEHUs K cetn «MHTepHeT» U oOecrnedeHneM J0CTyIa B JJIEKTPOHHYIO HHOP-
MaIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaunmenoBaHue momMereHui
JUTSL CAMOCTOSITENILHOM PabOThI
00yJaronIXCst

OcCHaIIIeHHOCTh TOMEICHHUN
JUTSL CAMOCTOSITENILHOM PabOThI
00yJaroImxcst

HepequL JIMICH3WMOHHOI'O
MpoOrpaMMHOI 0O obecreueHus
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[Nomemienue it caMmocTos-
TEIBLHOM padOTHl 00YYAIOIIUXCS
(unTanbHbIi 321 Hay4unoit 610-
JIMOTEKH)

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

O6opynoBaHre: KOMIBIOTEpHAs
TEXHHUKA C IOJKITIOUCHUEM K
MHPOPMAaIMOHHO-
KOMMYHUKALIMOHHOH cetH «H-
TEPHET» U JOCTYIIOM B DJIEK-
TPOHHYIO HH(OPMALIMOHHO-
o0pa3zoBarenpHYyIO cpery oOpa-
30BaTeIbHON OpraHu3aluu, Beo-
KaMepbl, KOMMYHUKAI[HOHHOE
obopynoBanue, 00ecreInBar0-
1Iee OCTYI K CETH HHTEPHET
(mpoBoHOE coenuHeHue u dec-
MIPOBO/THOE COETMHEHUE I10 TEX-
Hosoruu Wi-Fi)

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

CPEACTBO MOATOTOBKH IIPE3CH-
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;

CpEeJICTBO MOJATOTOBKH Mpe3eH-
tauit MS PowerPoint




