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Paboyas mporpamma AuCUUIUIMHBL «YHCIEHHOE MOJICTTMPOBAHHUE B 3a/1a4aX TEIIIOMAacCOIEepPeHo-
ca» COCTaBJIeHAa B COOTBETCTBHU C (peliepaibHbIM rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaH-
naptoM Beiciiero oopazosanus (PI'OC BO) no nanpasnenuto moarorosku 02.03.01 Maremaru-
Ka ¥ KOMITbIOTEpHbIC HAYKH (C ABYMsl PO(UIISIMHU TOATOTOBKH)
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PaGouas nporpamma JUCHUIUIMHBI YTBEPKIEHA HA 3acelaHuu Kadeapbl
MaTeMaTUYECKUX U KOMITbIOTEPHBIX METO/IOB,
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MaTeMaTUYeCKUX U KOMITbIOTEPHBIX MeT0/10B JlexkHeB A. B. .

YTBepxkIeHa Ha 3acelaHui y9eOHO-METOIMIECKOH KOMUCCHH (paKyibTeTa
MaTeMaTHKH M KOMIbIOTEPHBIX Hayk, mpoTokon Ne 5 ot 05.05.2022.

[Tpencenatens YMK ¢akynbTera MaTeMaTUKH f‘/ﬁ/
U KomnbloTepHbIX Hayk llImansko 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 JUCHUTTHAHBI

Ilens vzydyenust AUCUMILIMHBI «YHCIEHHOE MOJICIMPOBAHKE B 33a/layax TeroMaccorepe-
HOCa»: COCTOUT B 0OyYEHUH MPUMEHEHHIO COBPEMEHHBIX MAaTEMaTUYECKHX METOJIOB Ul perie-
HUS 3a7]a4 €CTeCTBO3HAHUA ((U3MKe, MEXaHHUKE JKUJKOCTH U Ta3a, TEOPUHU YIPYrocTH), UX TeX-
HUYECKHUX MPUIOKEHHUH, TaK KaK MaTEMATUYECKHUE MOJIETIN TaKOI'0 poJia SIBJISIFOTCS IIMPOKO pac-
npoctpaHeHHbIMH. [lomydenue Bbiciiero mpogecCHOHAIbHOIO0 O0pa30BaHMS, MO3BOJISIOLIETO
BBIITYCKHHUKY YCIIEITHO paboTaTh B M30paHHOH cdepe AesITeIbHOCTH C TPUMEHEHUEM COBPEMEH-
HBIX MaTeMaTUYECKUX METO/IOB.

IlIpeomem n3ydeHus NUCUUIUIMHBI «UCIEHHOE MOAETUPOBAaHUE B 33J]a4ax TEIIOMacco-
MEPEHOCay: MaTeMaTUYECKUE MOJEIHU MPOILIECCOB U OOBEKTHI, COCTOSIHUE KOTOPBIX IEPEMEHHO B
IIPOCTPAHCTBE U BO BPEMEHU.

1.2 3agayu IMCHUILIMHBI

OcHognvie 3a0auu U3ydeHus: JUCUUILINHBL «HKMCIIeHHOEe MOJECINPOBAHNE B 331a4ax TEIl-
JIOMAaCCOIEPEHOCay:

—  O3HAaKOMIJIEHHE CTYAEHTOB C METOJOJIOTMYECKUMHU IIOAXOJaMH, I103BOJIAIOIIMMU
CTPOUTH aJICKBATHBIC MATEMATUYECKUE MOJEIIH B 3aJ]a4aX €CTECTBO3HAHNUS, UCIOJIb30BaTh MaTe-
MaTHYeCKOe OIUCaHue GU3NYECKUX SIBIICHUIA;

—  O3HAKOMJICHHE C HEKOTOPBIMHU IIHPOKO PACHPOCTPAHEHHBIMU MOJACTSIMH (U3UKHU (B
OCHOBHOM MEXaHUKH) U OCHOBHBIMU METOJaMH MCCIIEA0BAHUS ITUX MOJIETEH.

1.3 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jucuummza «YucineHHoe MOEIMpPOBaHue B 3a/1a4ax TEIJIOMACCOIEPEHOCA» OTHOCUTCS
K 00s13aTenpHOM yactu Omoka b.1 «ductunmunel (Moaynu)». B cooTBeTcTBUM ¢ pabounm y4eo-
HBIM IUIAHOM JUCLMILIMHA M3ydaeTcs Ha 3 Kypce 1o oyHoi ¢opme oOydeHus. Bug npomexy-
TOYHOM aTTECTALUU — 3a4ET.

[IpenmecTByomuMy AUCUMUILIMHAMY, HEOOXOAMMBIMH ISl M3YyY€HUs JaHHOW JIUCLU-
IUIMHBI, ABISOTCS «MaTtematuueckuil aHanusy», «uddepenunansupie ypaBHeHus», «Teopus
GyHKIMI JeMCTBUTENBHOTO MepeMeHHoro», «JIunelHas anrebpa», «Anredpay», «AHanuThye-
ckas reomeTpus», «l'eomerpus», «IIporpammupoBanue», «MareMaTH4eCKUE MAKEThl U UX IPU-
MEHEHHE B €CTECTBEHHOHAYYHOM O00Pa30BaHUMY.

[Tocnenyromumn AUCUUIUIMHAMM, JUIS U3y4eHUs KOTOPBIX HE0O0XOAMMa JaHHas JUCIIH-
IUIMHA, SBIAIOTCA «MaTeMaTnyeckuii NMpakTuKym», «HHcieHHble MeTonb», «KoMibroTepHoe
MOJIETTUPOBaHUE.

1.4 TIlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI N0 JMCLHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJIbHOH
NPOrpamMmbl

[Ipouecc n3ydyeHust AUCUUILINHBL «HUCIEHHOE MOJIEIMPOBAaHUE B 33/1a4ax TEIIoMacco-
NepeHocay HampasieH Ha (opMupoBaHe y 00yYaIOLIMXCs CAEeIYIOIUX KOMIIETEHIUH.

Kon u HaumeHoBaHue MHIUKATOpa™®

PCBy.l'ILTaTBI o6yquI/m IO JUCHUILINHE
JOCTHXKCHUSA 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 aHANIM3a, JIU- | HOBBI CHCTEMHOI'0 IOAX0/a KaK 00IIeHayYHOTr0 METOAA
HENHOM anreGpsl ¥ aHATMTHYECKOH IreoMeT- | YMeeT aHaIM3upoBaTh 3a/1auy, HCIIOJIb3ysl OCHOBBI KPH-
pHH, UCTIONB3Ys (HyHIaMEHTAIbHBIC 3HAHUS, | THYECKOIO aHAJIN3a 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 aJlTO-
PHUTMOB pEUIeHNUS BEIYUCIUTEIBHBIX 33/1a4,
Pa3paboTKH CTPYKTYpPBI U IPOTPaMMHUPOBa-
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 TEOPETHUECKUE 3HAHS B PEIICHUN
MPAKTHYECKUX 33129

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

3HaeT OCHOBHBIC MMPUHIUIIBI TOCTPOCHUSA BbIYUCIIN-
TEJIbHOM TEXHOJOIUM CETEBOr0 THIIA

‘YMeet BBIOPATh MpOrpaMMHOE 00eCTICUCHHE TS Pellie-
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
o0nacTu (pyHIAMECHTAIBHON MaTEMaTHKH,
MEXaHUKH, E€CTECTBCHHBIX HAYK, MPOTpaM-
MUpPOBaHUS ¥ WH(POPMAIMOHHBIX TEXHOJO-
Ui

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

YMeeT npoBoaAnTH (hopMalbHBIE TOKAa3aTeNbCTBA MaTe-
MaTHYECKHX Pe3yJIbTaTOB Ha OCHOBE aKCHOMaTHUYECKU
3aJJaHHBIX CBOHCTB OOBEKTOB U ONepaIuii

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

IIK-3 — CniocobeH MaTeMaTH4eCKy KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHbIE 3aa4H, 3HAHHE [10CTa-

HOBOK KJIAaCCHYCCKHUX 3a1a4 MaTCMaTHKH

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

3HaeT OCHOBHBIE [TOHATHS, METO/BI U PE3yJbTATHI all-
reOpsl, tudhepeHnnanbHbIX ypaBHEHUH (0OBIKHOBEH-
HBIX ¥ C YaCTHBIMU TTPOM3BOIHBIMH)

YmMeer penrath THNIOBBIC 33/1a4n anreOpbl, AuddepeH-
[UAITbHBIX YpaBHEHNH (OOBIKHOBEHHBIX M C YaCTHBIMU
MIPOM3BOTHBIMH

Bna;[eeT HaBbIKaMU1 ITPUMCHEHUA MCTOJOB KOMITLIOTEP-
HBIX BBIYHMCIICHHMN

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

3HaeT OCHOBHBIE TUIIBI YCTOHUMBOCTH (HEYCTOMUUBO-
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 meTomukaMu uCCIe0BaHMS HA YCTOMIHUBOCTh
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 anreOphl

Bnazneer HaBbIKaMM IIPENOiaBaHUsl OCHOB KOMIIBIOTEP-
HOM anreOpsl
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PGSYJIBTaTI:I 06y‘-I€HI/I}I Mo JUCHUIIIIMHE JOCTUTAIOTCA B paMKaXx OCYIICCTBIICHUA BCCX BHU-

JIOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOThl 00Y4aroOLMXCs B COOTBETCTBUU C YTBEPKICHHBIM
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

MPAKTUICCKUE 3aHITHUS
CEMHUHAPCKUE 3aHATHUS
HNuasi koHTaKTHAs1 padoTa:

KonTpons camocrositensHOM padoTtsl (KCP) 11 11
[Tpomexyrounas arrectarms (KP) 0,2 0,2
CamocTosiTeIbHAasi padoTa, B TOM YHCJI€: 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

Pacnipenenenuie BUoB yueOHOU pabOTHI U UX TPYAOEMKOCTH IO pa3jesaM AUCHUIIINHBI
IpeJCTaBJICHbI B TAOIUIIE.

KonuuectBo yacos

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

3amaun ecTeCTBO3HAHHUS U
MaTeMaTHYECKOe MOJICIHPO-
BaHWE (PU3NIECKHX TPOIIECCOB.
1 OCHOBvHHe 3a7a4d MaTeMaTH- 30,8 6 B 10 14,8
yeckoi Ghu3uKH (3a71a9a pac-

MPOCTPaHEHUS TETIa, 3aIa4K O
1 dy3un B MHOTOKOMIIO-
HEHTHOM cpejie).




KonnuecTtBo yacoB

No HaumenoBanue pasnenon AynuTtopHas pabota

Bcero

Bue-
ayJUTOpHAs
pabora

JI I13 JIP

CPC

3JeMEHTHI TEOPHH TOTCHIIA-
na. [TonHbIe cUCTEMBI IOTEH-

IIUAJIOB.

2 |IlocraHoBKa KpaeBHIX 3a1ad. 22 4 - 8
AJNTOPUTMBI pEIICHIS 3a1a4
MaTeMaTHYECKOW (DU3HKH 110
METOJIaM TIOTEHITHAJIOB.

10

MoaenupoBaHue
HECTAIlMOHAPHBIX (PU3NIECKIX
3 |[[POLECCOB. YpaBHEHUS B
YaCTHBIX IIPOU3BOJIHBIX CO
CTapIINM OTIEpaTOPOM
Jlannaca.

22 4 - 8

10

Tunsl cucrem

g hepeHnanbHBIX
YpaBHEHUH B YACTHBIX
MIPOM3BOHBIX NTEPBOTO
MOPsJIKA U crienuprka
METOZAOB, IPUMEHSIEMBIX IS
HaXO0X/IEHUS MHOXECTB UX
peuieHui.

22 4 8

10

HUTOT'O no pazgenam 96,8 18 _ 34
JUCLUITMHBI

33,6

KCP 11 — — -

11

UKP 0,2 - - -

0,2

ITonroroBska k
TEKYIIeMY KOHTPOITIO

OO0mas Tpy10eMKOCTh
10 TUCIUAIUINHE

108 18 - 34

44,8

[Tpumeuanue: JI — nexun, 113 — npaktuyeckue 3anatus / ceMuHapsl, JIP — mabopaTopHble 3aHs-

tus, CPC — camocTosTennbHast paboTa CTy[eHTa.

2.3 Copep:xanue pa3/iesioB AUCHUIIMHBI

2.3.1 3auarus JeKIUOHHOI0 THIIA

HUS U 3agad. CymiecTBOBaHHE U €IUHCTBEHHOCTH PEIICHUSI.
MaTeMaTHYeCKOe MO-
JenupoBanue Gu3H- 1.2 KoppeKTHOCTb U HEKOPPEKTHOCTh. OOpaTHBIE 3a-
YecKHx mpoueccon, |Aa9H.

OCHOBHBIE 3aaUH
MaTeMaTH4ecKon (pu-
3WKH (3a71a4a pac-
POCTPaHEHUs Teria,

1.3. Knaccuduranms nmuddepeHnnanbHbIX ypaBHEHUH
B YaCTHBIX ITPOU3BOJHBIX. Y paBHEHUE TEIJIONPOBOI-
HocTH U AU dy3un. CTanoHapHbIe POLECCHI U AJI-

dopma
HanmenoBanue
Ne Coneprkanue paszena TEKYILETO
pasznena
KOHTPOJIS
1 |3amaum ecrecTBO3Ha- |1.1 MaremaTtnueckast pusmka. [loctaHOBKa KpaeBBIX YO




®dopma
Haumenosanue
Ne Coneprxanue paznuena TEKYIIETO
paszznena
KOHTPOJIS
3ana4u 0 JUPPy3un  [JTUNTHYCCKUES YPaBHEHUS.
B MHOTOKOMIIOHEHT-
HOU cpejie).
2 |Onementsl Teopun  |2.1 MHTErpanpHbIe oniepaTopbl TEOPUH MTOTCHITUATIA. VO, 110
noreHumana. [lon- | @yngameHntaibHOE pelieHne ypapHenus Jlamnaca.
HBIC CUCTEMBI TIOTCH-
1IMAJIOB. 2.2 TloTeHMaIbl MPOCTOTO M IBOWHOTO CJI0s, 00BeM-
[TocranoBka kpaeBbix |HPIH IHOTCHIHAT.
3ajad.
2.3. Ilorenmnuan Pobena. IHTErpanbHbIe OMEPATOPHI.
AJITOpUTMBI periie-
HI 3a/1a' MaTeMa- 9 4, TIpexcrasinenue QpyHKIMA HOTeHOHataMu. JleMma
THYECKOH (PU3UKH 110 | oBiKOBA.
MeTOJIaM MOTeHIna-
JIOB.
3 |MouenupoBaHue 3.1 TTonHOTa CIBUTOB ()YHIAMEHTAILHOTO PEIICHUS YO, I10
HECTAIIMOHAPHBIX
ypaBHeHus Jlamnaca B moaIpoCTpaHCTBE TapMo-
(bU3UIECKUX
IIPOLIECCOB. HUYECKUX (QYHKIUH.
YpaBHeHUs B
3.2. CucteMbl MOTEHINAJIOB TIOJTHBIC HA TPaHMIIe 00J1a-
YaCTHBIX
MPOU3BOIHBIX CO ctu. [TomHOTa MOIU(MUITMPOBAHHBIX CHCTEM, T10-
CTapIINM BOJHOBBIM
JTy4eHHBIX U3 GYyHIAMEHTAIBHOTO PELICHHUS.
OTIepaTOPOM.
3.3 'pannuHOE yripaBieHHE TEMIIEPATYPOA.
4 | Tumsl cucreM 4.1 CucreMbl mapaboIMIecKOro TUa (METO Ik Ki1ac- YO, I10
T depeHIATEHBIX
bpep . cu(uKauy U IPUMEPHI).
ypaBHEHUH B
YaCTHBIX 4.2. CucTtemsl MIITUNTHYECKOTO THIA (METOIbI KIIACCH-
MIPOU3BOTHBIX
P g buKanuy U IpuMepsb).
MIEPBOTO MOPSJIKA U
cneunduka METo10B, (4.3. CHCTEMBI CMEIIAHHOTO THTIA (TIPHMEPHI).
MPUMEHSIEMBIX IS
HAXO0XICHUS
MHO>KECTB UX
pELICHHUI.
2.3.2 JlabopaTtopHbie padoThI
Pacnipenenenne nabopaTopHbIx paboT Mo paszaenaMm AUCHUILTUHBI MPEACTABIEHO B Ta0-
mune. opmMamMu TEKYILIEro KOHTPOJIS SBIAIOTCS YCTHBIM omnpoc (YO) M MHCbMEHHBIN orpoc

(T10).



®dopma
Haumenosanue
Ne asena HaumenoBanue 1ab0paTopHbIX paboT TEKYILETO
P KOHTPOJIS
1 |Pemenue ocnoBubiX |1.1 ITocTanoBka KpaeBbix 3aga4u. CyliecTBOBaHHE U YO, 10
3aJa4 MaTeMaTH4e- |€AMHCTBEHHOCTH PEIICHUS.
cKoil hu3uku (3amaya
PaCTIPOCTPAHEHHS 1.2 KoppekTHOCTh U HEKOPPEKTHOCTh. OOpaTHEIE 3a-
TEIUIa, 3a1a44 O Aaqu.
nhdy3uu B MHOTO- "
Py . 1.3. Knaccuduxanus quddepeHnnanbHbIX ypaBHEHUH
KOMIIOHEHTHOH cpe-
) B YaCTHBIX [TPOU3BOJIHBIX. Y paBHEHHUE TEIJIONPOBO/I-
e).
A HocTH 1 quddy3un. CTannoHAPHBIE TPOLECCHI U AJI-
JUNTHYECKUE YPaBHEHUSI.
2 |llpumenenue teopuu |2.1 MHTErpaipHple oniepaTopbl TEOPUH IMOTCHITUATIA. VO, 110
noreHumana. [lon-  |@ynaameHtalibHOE pelieHre ypaBHeHus Jlamaca.
HBIE CUCTEMbI IOTEH- .
[IHAJIOB. 2.2 TloTeHuabsl POCTOTO U ABOWHOTO CJIOSI, 00BEM-
[TocranoBka Kpaepbix [HPIH IOTCHIIHATL.
3azad.
2.3. Iorenmnuan Pobena. IHTErpambHbIC OMIEPATOPHI.
ANTOpPUTMEI periie-
HITA 38719 MaTeMa- 12 4 TIpexcrasieHne QyHKImi moteHnuanamu. Jlemma
THYECKOU (PUBUKH IO |[{oRiKOBA.
METOAaM NOTEHITHA-
JIOB.
3 |HecranmonapHbie 4.1 Cuctembl mapaboIMIECKOro TUIa (METO bl Kiac- YO, 10
buznvecKue
cu(uKauy U IPUMEPHI).
IPOIIECCOBI
(rugpoynap u 4.2. CUCTEeMBI SJUIMIITHYECKOTO TUITa (METOABI KJIACCH-
TUIPABIINYECKUN
(buKauuy U IpuUMepsbI).
MIPBDKOK).
YpaBHeHus B 4.3. CucremMbl CMEIIAHHOTO THMA (IPUMEPHI).
YaCTHBIX
MIPOU3BOTHBIX CO
CTapIIuM
OTIepaTopoM
Jlamutaca.

2.3.3 TlpumepHasi TeMaTHMKa KYpPCOBBIX pa0doT (POEKTOB)

1. MoaenupoBanue oO0TeKaHHsI TEJ C MOABUKHBIMU YacTSIMU IIOBEPXHOCTHU B MPHOIH-
KEHUH a3POYNPYTOCTH.

agkrwn

TOHAMH.

©ooNe

10 Cixatue u300pakeHuss MaTPUYHBIM METOJIOM.
11. Anroputmsl mooopa METOI0B KOMIIPECCHH.

YucneHHoe MOIEIMPOBAHUE IPOCTPAHCTBEHHO-NIEPUOANYECKUX KBAHTOBBIX CCTEM.
[ToctanoBKa 3a1auu 00 aKKpPELMHU B OCECUMMETPUYHOM HPUOIHKEHUU.
OCO0eHHOCTH AUHAMHYECKUX CUCTEM C XaOTHYECKUM TOBEJACHHUEM.

HCCJ’I@}IOB&HI/IG JUHAMHUYCCKUX CUCTEM C HCTIPECPBIBHBIM BPEMCHEM YHCJICHHBIMU MC-

@®pakTanbHble aTTPAKTOPHI AJI1 HECKOJIBKUX THUIIOB JUHAMHYECKUX CHCTEM.
CBoiicTBa (hpaKTaIbHBIX MHOXECTB U MX CBSI3b C JETEPMHUHUPOBAHHBIM Xa0COM.
Mopddonornueckuit aHanu3 Hu@POBBIX U300paKEHUH.
["apmMoHHMUecKoe criakuBaHue HU(POBBIX H300paKEeHUH.
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12. Mogenu ¢ OTKpPBITOM 00paTHOM CBSA3BIO U ONITUMH3AIMS O0yUSHHS.

13. YucneHHble METOBI PEILICHUS 33]]a4 MEXaHUKHU CILIOIIHBIX CPEI.

14. T'eomerpuyeckue U BapUaIllOHHBIC METOJIbI B TEOPHH (DYHKIIMIA U MaTEMAaTUYECKOM
buzuke.

15. KoHeuHO-pa3HOCTHBIE METO/IbI PELIEHUSI KPAEBbIX 3a/1a4.

16. MeToJ1 KOHEUHBIX JIEMEHTOB B PEIICHUH KPaeBbIX 3a/1ay.

17. Busyanuzauus BOJIHOBBIX SIBJIEHUH C IOMOIBIO IPUKIIAJHBIX MATEMAaTUYECKUX I1a-
KETOB.

18. MaremaTtnueckoe MOJETUPOBAHHIE U YNCIICHHBIN aHAIN3 pacCesHUS YIPYTUX BOJIH
HA MHOXKECTBEHHBIX MUKPOAC(PEKTaX.

19. JIBwkeHHe TOYEUHBIX BUXPEH B OrpaHMUYCHHOM 00acTu.

20. Pemenne GUTapMOHUYECKOTO YpaBHEHHUSI.

21. ANropuTM peleHHs KBaJIpaTHBIX YPaBHEHHH B KOHEUHBIX MOJISIX U €r0 MPHUMEHEHUE
B KpUNTOrpaduu.

22. 3ameuarenbHbIe KpuBbIe 3-r0 mopsiaka. [{uccomnna Jlnokmeca.

23. AnreOps JleiiOHUIIA HEOOTBIITUX PA3MEPHOCTEH.

24. 3ameuarenpHble KpuBbIe 4-To opsinka. Konxonna Hukomena.

25. Vcnonb3oBaHUe YKPYIMHEHHBIX JUJIAKTUYECKUX €IUHUI] HA MaTEMaTHUYEeCKOM aHallU-
3€.

26. T'mnotesa Komnarua.

27. Anrebps u cynepainreops! Jleiionuma.

28. JIuddysnas teopust A. TrropuHTra IPUMEHUTETHHO K OMOCHCTEMAM.

29. MonenupoBaHie B MHCTpYMEHTaIbHOH cpene AnyLogic.

30. IIporpammupoBaHUE CEMaHTUYECKUX ceTell Ha a3bike [Ipoor.

31. Pa3paboTka nmporpaMMHOTO 0OeCIIeYeHus sl YUCICHHBIX aITOPUTMOB ONTHMHU3a-
117078

32. Pa3paboTka npUIOKEHUH IS pealn3alii METO/Ia aHAIM3a HePaAPX UK.

33. IIpuMeHeHHe UCKYCCTBEHHBIX HEHPOHHBIX CeTeH IS pelIeHHs 3a1a4u MPOTHO3UPO-
BaHUS.

34. TlpuMeHeHUE UCKYCCTBEHHBIX HEHPOHHBIX CeTel AJIs PelIeHus 3aa4n KilacChu(puKa-
107078

35. [Ipunoxenus B HelipokpunTorpapuu peKyppeHTHbIX KOHBEPT€HTHBIX HelpoceTel 1
MOTEHLIUATIbHBIX TUHAMUYECKUX CUCTEM.

36. IIpumeHeHHe HEHPOCETEBBIX TEXHOJIOTUH JUIsl ONPEIENeHUs IMOLIMOHAILHON OKpac-
KU TEKCTa.

37. IlpumeHeHHe HEHPOHHBIX ceTel /I almpoKCUMaluu GYHKIUH

38. IlpuMeHeHUEe MHOTOCIOWHOW HEHPOHHOM CeTH TPSIMOTO PACIIPOCTPAHCHHUS JTSI pac-
MIO3HABAHUS IIPEIMETOB OAEHKIBI.

39. Pemrenue 3a1aun perpeccuy Ha OCHOBE MHOTOCIIOWHOM ITOJTHOCBSI3HON HEUPOHHOMN
CETH.

40. MareMaTu4ecKue MOJICITH PHIOOJIOBCTBA.

41. WccnenoBaHue sHEPreTUYECKON MOJEH cep/ila pH BapHaluy napamMeTpoB.

42. MonenupoBaHue U ONITUMH3AIHS TEXHOJIOTHIECKUX MPOIIECCOB B Ta30BOM IMPOMBIIII-
JIEHHOCTH.

43. YucieHHBIN aHATN3 KPaeBbIX 3371a4 MOJICIICH TOOBIYH TAXKEION HEPTH U TeTUTOPU3H-
KU KUATICHHS.

44. 3anauy KOMIBIOTEPHOTO 3pEHUS B MHUILEBON MPOMBIIUIEHHOCTH.

45. OnTumu3anms TeXHOJOTHYECKUX MPOIIECCOB MUIIEBOI MPOMBIIIIEHHOCTH.

46. Hekotopsie nputokeHust CB K TEXHHUECKUM W BOGHHBIM TIPOIIECCaM.

47. BepoATHOCTHOE MOJIETUPOBAHHE HEKOTOPBIX MPOLIECCOB B BOCHHOM 001acTu.

48. CroxacTuveckoe MoJIeTHpOBaHNE OOCBBIX JICHCTBU.

49. MonenupoBaHue SKOHOMHUYECKUX MTPOLIECCOB M CUCTEM.
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50. MaremaTHuecKoe MOJICIIMPOBAHUE FKOJIOTUYECKUX MPOLIECCOB.

51. OnTumm3anus ceTeBbIX TpaduKoB.

52. IIporno3upoBanue HUHAHCOBO-IKOHOMHUYECKUX MOKA3aTelel AeATeIbHOCTH Ipe/-
HPUSITHSL.

53. Metoapl ONITUMHU3ANNN HHBECTUITMOHHOTO MTOPTQEIIs.

54. MogenupoBaHue U aHAJIU3 PUCKOB MHBECTULIMOHHBIX MIPOEKTOB.

55. IIporHo3npoBaHK€ LIEHOBBIX I10KA3aTEIEH B MUKPOIKOHOMUKE.

56. MaremaTuyeckass MOJIeb JMHAMUKHA (PUHAHCOBBIX A(()EKTOB B MUKPOIKOHOMUKE.

57. OueHka T0XOTHOCTH OOJHUraIyii Ha OCHOBE Mozien Bacuyeka.

58. BeposiTHOCTHBIE METO/IbI MPOTHO3UPOBAHUSI LIEHOOOPA30BAHMUS.

59. MareMaTu4eckre METO/IbI POTHO3UPOBAHUS COIIMAIEHO-3KOHOMHYECKHX SBICHUNA 1
MPOLIECCOB.

60. MmuTannmoHHOE MOJICIMPOBAHUE U 337]a4l TEOPUU MACCOBOTO OOCITY>KUBAHHUS.

61. IIpuMeHeHHE UMUTALIMOHHOTO MOJICTIUPOBAHUS JJISl PELICHUS JIOTUCTUYECKUX 3a/1ay.

62. Peanuzanus aropuTMOB MallIMHHOTO OOY4YEHHUS.

63. MaremaTuueckue acreKThl peann3alii KPUIITOAITOPUTMOB TUIIA «HEB3aHUMO3aMe-
HSEMBbII TOKEH.

64. KommbroTepHoe MOACTUPOBAHUE CIOKHBIX HETIPEPHIBHO-CTOXACTUYECKIX CUCTEM.

65. MogenupoBanue kKapTorpa@uuecKux H300paKEHUH C IOMOIIBIO0 TAyCCOBCKOTO ITY-
Ma.

66. MopaenupoBaHe BEIUMCIUTENLHOTO MIPOIIecca MOTydeHUs] H300paKeHUs IPOCTPaH-
CTBEHHBIX MO/IeJIeld MHOTOTPAHHHUKOB.

67. OreHKa BHYTPEHHE HEJIMHEWHBIX MHOKECTBEHHBIX PErPECCHOHHBIX MOICIICH.

2.4 TlepeueHb y4eOHO-MeTOANYECKOT0 OOecTedeHHs
JJISl CAMOCTOSITEIbHOM Pa6oThl 00y4aroIuXcs M0 JUCHUIITTHHE

CamocrosiTenbHast paboTa CTYyJI€HTOB 10 JUCLUIUIMHE BKJIIOYAET CJIETYIOIINUE BUABI JIes-
TEJIBbHOCTH:

— IpopabOTKy U aHAJIU3 JEKIMOHHOIO MaTepuana;

— U3yueHue y4eOHOM ITepaTypsl;

— nouck uHpopmaruu B cetu HTEpHET MO pa3TuvYHBIM BOIIPOCAM;

— peuieHue 3a1a4 o TeMaM Kypcea;

— paboTy ¢ BOIIpocaMu /Jisi CaMOIIPOBEPKH;

— MOJTOTOBKY K KOHTPOJBHOM paboTe;

— IOATOTOBKY K 3a4€Ty.

[Tepeuens yueOHO-METOAMYECKOTO 00ECTeUeHUs TUCITUILIMHBI IPEICTABIICH B TaOIHIIE.

Bun camocrostensHolt | [lepeueHb yueOHO-METOINYECKOT0 00eCIeUeHUs AUCIUIITNHBI
paboThI 10 BBIIIOJIHEHUIO CAMOCTOSITENIbHON pabOThI

1. |IlogroroBka k Tekyme- | 1. MeToauueckue yka3aHus JUis MOATOTOBKHU K 3aHATHUSAM JIEK-
MY KOHTPOJIIO IMUOHHOTO U CEMHUHAPCKOT'O THUIIA. YTBep)KI[CHI)I Ha 3ac€aaHuu
CoBera (pakynpTeTa MaTEeMAaTUKH W KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». Ilpotokon Ne 5 ot 05 mast 2022 r.

2. Meronuveckne yKa3aHUsl 110 BBIIIOJHEHHUIO CAMOCTOSITEINb-
HOW paboThl oOydaromuxcs. YTBep:kJIeHbl Ha 3acenanun Co-
BeTa (akynbTeTa MaTeMaTHKH W KOMIIBIOTEPHBIX HayK
OI'BOY BO «KyoI'V». IIpotokon Ne 5 ot 05 mast 2022 r.

3. Meronuveckne yKa3aHHs IO HCIIOJIB30BAaHUIO MHTEPAKTHB-
HBIX METO0B 0OyueHHs. YTBepKAeHbl Ha 3aceqanuu Coera
(dakynbpTeTa MaTeMaTUKU M KoMibloTepHbIx Hayk @PI'BOY BO




11

«KyoI'Y». I[Ipotoxon Ne 5t ot 05 mas 2022 r.

4. Meroauyeckre yKa3zaHHs 110 MOATOTOBKE 3cce, pedepaTos,
KYpCOBBIX paboT. YTBepxkAeHbl Ha 3aceqanuu Cosera paxyib-
T€Ta MaTeMaTUKM M KoMmmbloTepHbIX Hayk PI'BOY BO
«KyoI'Y». I[Ipotokon Ne 5t ot 05 mas 2022 r.

2. |BemosiHeHHe 1abopa-
TOPHBIX padoT U pac-
YEeTHO-TPaPUIECKUX
3alaHuI

1. Meroaunueckre yka3aHUsS MO BBINOJIHEHUIO JTaOOPaTOPHBIX
pabot. Y1BepkaeHsl Ha 3acenanuu CoBeTa (hakynbTeTa MaTe-
MaTtuku ¥ KomnbloTepHbix Hayk @PI'BOY BO «KyoI'V». Ilpo-
TokoJ Ne 5 ot 05 mas 2022 r.

2. Meronuyeckue YKa3aHHA IO BBINOJIHEHHIO pacyeTHO-
rpaduUecKkux 3alaHui. YTBepKIeHbl Ha 3acemanun Coera
(hakynpTeTa MaTeMaTUKH U KoMIbloTepHbIX HayKk ®T'BOY BO
«KyoI'Y». IIporokosn Ne 5 ot 05 mas 2022 r.

3. |[loxroroBka u odopm-
JICHUE OTYETOB I10
MPaKTHKE

1. Metoauueckue ykazaHHs MO TOATOTOBKE M O(OPMIICHHUIO
oT4eTa M0 MpakTUKe. YTBepxKAeHbl Ha 3acenanuu Cosera ¢a-
KyJlbT€Ta MAaTeMaTUKH M KoMIbloTepHbIX Hayk ®I'BOY BO
«Ky6I'Y». [Iporokon Ne 5 ot 05 mas 2022 r.

4. |BrimonHeHME U 3alIUTa
BBIITYCKHON KBanu(pu-
KallMOHHOW paboThI

1. MeTtoanueckue yka3aHHs 10 BBIIOJHEHUIO W 3alllUTE BbI-
MyCKHOM KBaM(UKAIIMOHHON paboThl (OakanaBpuar, Maru-
cTparypa, CrenuaiuTeT). Y TBepKaeHbl Ha 3acenanun CoBera
(akynpTeTa MaTeMaTUKU M KommnbloTepHbX Hayk PI'BOY BO
«Ky6I'Y». I[Iporokon Ne 5 ot 05 mas 2022 1.

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npengocrapisitoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUATHS UH(DOpMAaLIUU:

Jyist v1r ¢ HapyIeHUsIMH 3PEHUS:

— B MIe4aTHOU (hopMe yBeIMUEHHBIM HIPU(TOM;

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA;

— B ¢popMe ayaunodaiina;

— B reyatHo (opme Ha si3bike bpaits.
JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOH (opme;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ti1 ¢ HapyIIeHUsIMHU OTIOPHO-/IBUTATEIBHOTO amnapaTra:

— B IIeYaTHOU (opme;

— B (popMe 2IEKTPOHHOTO TOKYMEHTA;

— B popMme ayaunodaiina.

Z[aHHLIfI MEPEUCHb MOXKCT OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHI'CHTA O6y—

Haromuxcs.

3 OBPA3OBATEJIBHBIE TEXHOJIOTI'UU, TPUMEHSEMBIE
TP OCBOEHHUU JUCIUITJIMHBI

B X04€ U3YUCHUS NUCHUINIMHBI NPEAYCMOTPCHO HCIIOJIB30BAHUC CIICAYIOIIUX 06pa30Ba-
TEIBHBIX TEXHOJOTHH: JICKIINH, na6opaTopH51e pa6OTBI, IoAT0oTOBKA NMMCBMCHHBIX aHaJIUTHUYC-
CKHX pa60T, CaMOCTOATCJIbHAA pa60Ta CTYACHTOB.
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KoMIeTeHTHOCTHBIN MOAX0A B paMKaxX MpPEeroJaBaHUs AUCHUTUIMHBI PEau3yeTcsl B HC-
MOJIb30BAHNN MHTEPAKTUBHBIX TEXHOJOTUN U aKTUBHBIX METOOB (IMPOEKTHBIX METOAUK, MO3TO-
BOTO IITypMa, pa300pa KOHKPETHBIX CUTYAIIHid, IEAAarorndecKoro IKCIEPUMEHTa, UHBIX (hOpM) B
COUYETaHHUH C BHEAYIUTOPHOI pabOTOI.

NudopmanoHHbIe TEXHOJIOTHUH, PUMEHSIEMbIC TIPU U3YYCHUU JUCHUTUIHHBI: HCIIOIb30-
BaHUE MH(OPMALMOHHBIX PECYpPCOB, OCTYINHBIX B HMH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTepHeT.

Jlst 6oee 3¢(HEKTUBHOTO BOCIIPUATHS MaTepualia 4YacTh JICKIIUNA U JTJAOOpaTOPHBIX 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 TEXHOJIOTUU, MPUMEHSEMbIE MPU MU3YUYEHUU JUCLUILIHU-
HBI — JUIS JIUI ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbS MPEAYCMOTPEHA OpraHU3aIus KOH-
CYJBTAIMI C UCIOJIb30BAHUEM IJIEKTPOHHOM MOYTHI.

4 OHEHOYHBIE CPEACTBA IJIsI TEKYHIETI'O KOHTPOJISL
YCIHHEBAEMOCTHU U ITIPOMEKXYTOYHOU ATTECTAIIUU

Ilepeuens Bonpocos it KoHTpoJsi CPC 1 moAroToBKH K 3a4éry.

MatemaTnueckoe MOAEINPOBAHNUE IIPOLIECCOB TEIIIOMACCONEPEHOCA.

2. Marematrnueckas ¢usuka. [TocranoBka kpaeBbix 3amad. CymiecTBOBaHUE U €MHCTBEHHOCTb
pemeHus. KoppekTHOCTb 1 HEKOPPEKTHOCTb.

3. OOparnslie 3amaun. Knaccudukamms auddepeHnnanbHbIX ypaBHEHHH B YaCTHBIX MMPOU3BO/I-

HBIX.

YpaBHEHUE TEIUIONPOBOAHOCTH, MU (y3uH U GUIBTpaLIUH.

HecramonapHsle mporecchl v napabosindeckue ypaBHEHHUS.

DneMeHTHl TEOPUH NMOTeHIMaa. VIHTerpanpHble onepaTopbl TEOPUU OTEHIMAIA

dyHaameHTanbHOE penleHne ypasHeHus Jlamnaca. IloreHnmans! npocToro u JBOMHOIO €104,

00BEMHBIH OTEHIHAI.

8. Tlorenmman Pobena. HTErpagbHBIC OMIEPATOPHI.

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

9. TMomHoTa cnBUTOB (h)yHIAMEHTAIBHOTO pelleHusl ypaBHeHus Jlaruraca B TOOIPOCTPAHCTBE
TFapMOHUYECKUX (QYHKIUH.

10. CucTteMbl MOTEHIIMAIIOB TIOJIHBIE Ha rpaHuiie obiactu. [lomHoTa MOIUQPHUIMPOBAHHBIX CH-
CTEM, MOJTY4YEHHBIX U3 (PyH/IaMEHTAJIbHOIO PEIICHUS.

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

12. BuytpeHHss u BHeLHss 3a1a4a Jupuxie 1is ypaBHenus Jlamnaca u [lyaccona.

13. BuyTpeHHsisl 3amadya W BHEIIHss 3aqada Heiimana anst ypaBHenus Jlamnaca m ypaBHEHHS
Ilyaccona.

14. I'pannyHOe ynpaBieHue TeMIiepaTypoil. Burapmonuueckoe ypaBHeHHE.

15. MonenupoBanue GU3NYECKUX MPOLIECCOB. 3a4a4u MaTEMaTUYECKON (PU3HKH.

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

17. O6parHas 3agaya Ui ypaBHEHUS TEIUIONPOBOAHOCTH.

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

19. Anroput™msel pacyera Mo SIBHbIM U HESIBHBIM YHCJICHHBIM CXEMaM JUIsl ypaBHEHHs! TEIUIONpO-
BOJIHOCTH.

20. AnropuT™mBbI perieHus 3a1a4 00 yrpaBieHUH TEMIIEpaTypoil.

=

No ok

HpI/IMCpBI THUIIOBBIX 3aJlaHUI JJIs TCKYLICTO KOHTPOJIA YCIICBACMOCTHU.
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C ucnonp30BaHUEM JIMHEWHOTO 3aKOHA TETUIONPOBOJHOCTH CMOJIETUPOBATH CIEIYIOIINE
SIBJICHUSL

1. B 3amaue 1uiockonapauieTbHOW TEIUIONMPOBOTHOCTHA O0JIACTh MMEET TPAHMIIBI B BHJIE
npsiMoyroJyibHUKa. Ha yeTeipex cTopoHax ero 3ajJaHbl pa3Hble TeMiiepaTypbl. HauansHoe cocTo-
SIHHE — 3TO HyJIeBas TeMIeparypa BHyTpH obsiactd. OnucaTh aJropuTM HaXOXACHUS pacipejie-
JICHUS] TeMIlepaTypbl MO HPOCTPaHCTBY U co BpemeHeM. KoadduuueHT TerminonpoBOAHOCTH,
IJIOTHOCTB U TEIUIOEMKOCTh Cpebl 3a/1anbl. Vcnoib30BaTh IMHENHBIN 3aKOH Dyphe.

2.01HOpOAHBINM OECKOHEUHBIN CTEP)KEHb HArpeT 710 «IOJOBUHBD» (O HYJIS CJIeBa) OJHOM
TeMIIepaTypoii, a — cpaBa — qpyroil. Halitu pacnpenenure Temia B IPOCTPAHCTBE U CO BpeMe-
HEeM, 3Hasg KOA(QQHUIMEHT TeIIONPOBOJHOCTH, IUIOTHOCTh, TEINIOEMKOCTb CPEIbl U HCHOJIb3Ys
JIMHENHBIN 3aK0H Dyphbe.

3.B 3amaue miockonapamienbHON TEIUIONPOBOAHOCTH paclpeAeIeHUe TeMIIepaTypbl UH-
BapUaHTHO OTHOCHUTEJIBHO IMIOBOPOTA HA JIF000M Yoyl BOKPYT OCH IMIUHAPHYECKONW CUCTEMBI KO-
opAMHAT (Tak Ha3blBaeMas — Kpyroas cuMmMmetpusi). Ha n1ByX muimHapax 3aaHHBIX pajnycoB,
UMEIOUINX OJHY OChb CHUMMETPHM (BBIIICYKa3aHHYIO), TEMIEPATyphl 3aJaHbl U HEU3MEHHBI BO
BpeMeHU. HauanbHOe cOCTOsIHUE XapaKTepu3yeTcsl OIMHAKOBON TeMIIepaTypoi, paBHOW TOM, UTO
3a/laHa Ha BHeIlIHeM nuiuHape. Hailtu pacnipenenenue temneparypsl B 00J1aCTH MEXAY LIUINH-
JpaMU B 3aBUCHMOCTH OT pajauyca U co BpeMeHeM. KoadpuuueHT TernonpoBOAHOCTH, MIOT-
HOCTb U TEIJIOEMKOCTh Cpe/bl 33J1aHbl U OJIMHAKOBHI B 00JaCTH MeXay LuiauHapam. Mcnonb3o-
BaTh JIMHENHBIN 3aKkOH Dyphbe.

4.YcrnoBue aHaJIOIMYHO MpeblIyliel 3aaue, HO TOJIBKO paclpelesieHue TeMuepaTypbl
MHBapUAHTHO OTHOCUTEIIBHO IIOBOPOTA HA JIIOOYIO OCh, IIPOXOJIAILYIO YEpPE3 HYJIb, & BMECTO LIU-
JUHJPOB — KOHLIEHTpUYECKHE cepbl, BMECTO LIMJIMHAPHUECKONW CUCTEMBI KOOpAUHAT — cdepu-
yeckas (Tak Ha3blBaeMasl — IIapoBas CHMMETPUS).

KpI/ITepI/II/I OLICHUBAHMUA 110 3a4CTYy.

OIIGHKa «3a4TEHOY BBLICTABIISCTCS IIpu yCJIOBHH, YTO CTYACHT NPOABUII 3HAHHUA OCHOBHO-
'O MUHHUMYMa U3Yy4YCHHOI'O MaT€puajia B 06I>CMC, HCO6XO,I[I/IMOM AJI TTOCJICAYIOIICTO 06y‘leHI/I$I.
HpaKTI/I‘-IGCKOG 3aJaHNEC BBIIIOJITHCHO, BO3MOXHO, UMCIOTCA OTACIBbHBIC HETOYHOCTU U O OKH.

OI.[GHKa «He 3auTeHo» BBICTABIIAETCS pu ycCJIOBUH, YTO O6H&py>KeHBI CYIICCTBCHHBIC
HpO6€J’IH B 3HAHWMHU OCHOBHOI'0O Marcpualia, MpPakKTUYCCKOC 3aJaHHUC BBIIIOJIHCHO HC B IMOJIHOM
O6’LéMe, HMCIOTCA CYHICCTBCHHBIC OI_HI/I6KI/I, OKOHYATCJIbHBIX OTBETOB HE ITOJIY4YCHO.

OneHouHble cpeAcTBa A MHBAIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIBHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEM.

— MpU HEOOXOJMMOCTH MHBAJIUIAM M JIHMIIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BpeMs sl MOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00yUEHHs MHBAJIUAOB U JIUI] C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsI NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSMU 3/10POBbS
¥ WHBAJIMJOB IpOIEypa OLICHWBAHUS Pe3ylIbTaTOB OOyUYEHHs MO JAUCHUILIMHE MOXET MpPOBO-
JTUTHCS] B HECKOJIBKO 3TAIlOB.

[Iponienypa orneHMBaHUsI PE3yIbTaTOB OO0Y4YEHHs WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO AMCLUMILINHE (MOJYJIIO) MpeaycMaTpUBaeT NMpPeJoCTaBIeHUE WH-
dopmaruu B hopmax, aIanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3710POBbsI U BOCIIPUATHS HHPOpMa-
LIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:
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— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIBHOTO anlapara:

— B mieuaTHoM hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCA.

5 TIEPEYEHb YYEFHOH JUTEPATYPBIL, HHOOPMAIIMOHHBIX
PECYPCOB U TEXHOJIOT UM

5.1 VYueOnasi iuTepaTypa

OcHoBHas uTepaTypa:

1. CabutoB, K.b. YpaBHeHus maremarudeckor (GU3WKU [DIEKTPOHHBIN pecypc]: yued. —
OnekTpoH. JaH. — MockBa: ®wusmatiur, 2013. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59660

2. Temam P. MaTtematnyeckoe MoJIeTMpOBaHNE B MEXAHUKE CIUIOIIHBIX CPel: yuyeOHOE MOCco-
oue / Temam P., MupauBmwib A. — DnekTpoH. paH. — M.: "Jlaboparopus 3HaHuil" (paHee
"BMHOM. JlaGoparopus 3nanumii"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [ DneKTpOHHBI
pecype] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. Psabenbkuii, B. C. BBeneHve B BEIYUCIUTEIBHYIO MAaTEMaTUKY [ DJIeKTpOHHBIH pecypc] / B.
C. Psabenbkuii. - 3-¢ u3n., ucnp. u gon. - M.: ®USMATIIUT, 2008. - 288 c. - (Pu3TexOBCKHIA
yueOHUK). - ISBN 978-5-9221-0926-0. — Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/544692

JlononHUTENBHAS JINTEPATYpA:

1. TIlpucekun, B.JI. OcHOBBI MeTO/la KOHEYHBIX 3JEMEHTOB B MEXaHHMKE Je(pOopMUPYEMBIX
tes: yuebnuk / B.JL. Ilpucekun, I'.1. Pacropryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-
1287-9. — [DnexkTpoHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Aunexcannpos, /[.B. Beeaenune B ruapoanHaMuky : yaeOHoe mocoome / [[.B. AnekcaH-
npos, A.1O. 3y6apes, JI.FO. UckakoBa. - EkarepunOypr : U3naTenscTBo Y paabCKoro yHUBepCH-
tera, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanosa, O.B. 'maponnHamMuka U TEIIIOOOMEH 3aKpYYEHHBIX TIOTOKOB B KaHalIax
AIEPHO-2IIEKTpHUecKnX ycTaHoBoK / O.B. Mutpodanona. - Mocksa: @uzmariur, 2010. - 286 c.
- ISBN  978-5-9221-1223-9 ; To ke [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68969

5.2 Tlepuoauueckasi 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. JlaMuHapHBIH MOTPaHUYHBIA CJIOH TpU OOTEKAaHUM KPBLIOBOTO MPO(UIIS 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 yuciax 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.
351 -361

5.3 HHTepHeT-pecypchl, B TOM YHCJIE COBPeMEeHHbIE MPodecCHOHATIbHBIE
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 DIEKTPOHHOU OHOIMOTEeKe JqHc-
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 koyuiekius nudpoBeIX 00pa3oBaTeIbHbIX pecypcoB hitp://school-
collection.edu.ru/ .

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

6. Cmyx0a TeMaTHYECKHUX TOJKOBBIX 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, TyOIMKAIUi 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 "[LLHKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/



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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6 METOJUYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIUXCSA
ITO OCBOEHUIO JTUCHUIIJIMHBI

ITpu npopaboTke y4eOHOro Marepuana peKOMEHIYETCs:
— IOBTOPUTh M YSACHHUTH ONpPEIENICHUs] U CBOICTBa OOBEKTOB, ONEpaluil U OTHOILEHHH,

BCTpeyaronuecs B popMyIMpoOBKe TEOPEM U MOCTAHOBKE 3a/1a4;

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

U BCTpeyaromuecs B OpMyIHpPOBKE TEOPEM U TIOCTAHOBKE 3a71ay;

— IPOBECTH TpauuecKyl0 HHTEPIPETALUIO BCTpeyaroluecss OOBEKTOB, ONEpaluii u

OTHOIIICHUH,

— JUTSI TPOMO3/IKUX BBIPQKEHUH BBECTH KOMITAKTHBIC 0003HAYCHHSI.

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

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIONIMM MHIUBUAYAIN3AUU OOYUEHHS U YCTAHOBJICHUIO BOCITMUTATEIILHOTO KOHTAKTa
MEXIy TIpernojaBaTelieM W OOYJaroIIMMCS WHBAIUJIOM FJIM JIMIIOM C OrPAaHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME 1O JUCHUIIVIMHE

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

NPEJICTAaBICHO B TaOJIUIIE.

HaumenoBanue
CIIeuaJIbHbBIX HOMCHIGHI/II\/'I

OcHaIIEHHOCTh
CIIequaJIbHbBIX HOMGHIGHI/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-
MAaIMOHHO-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 Ui Ipo- | Mebenb: yueOHas MeOesb. MaremaTH4eCKuil maker
BEJICHUS TEKYIICH U IPOMEXKY- | TeXHUYecKue cpelcTBa ooyde- MathCAD

HUS: 9KpaH, IPOEKTOP, KOMIIbIO-
Tep

Jly1a camocTosITeNnbHOM paboThl 00yUYaroIIUXCsl MPETYCMOTPEHBI TOMEIIEHHSI, YKOMILIEK-
TOBAaHHBIE CHEIMATU3UPOBAHHON MeOEIIbI0, OCHAIIICHHbIE KOMIBIOTEPHONW TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIIOYeHHs K ceTu «MHTepHeT» u obOecredeHreM JI0CTyla B 3JIEKTPOHHYIO MHGOP-
MaIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaunmenoBaHue momMereHui
JUTSL CAMOCTOSITENILHOM PabOThI
00yJaronIXCst

OcHaIIeHHOCTh TOMEIICHUN
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: KOMIIbIOTEPHBIE
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(OPMALUOHHO-
oOpa3oBaTenbHYIO cpely 00pa-
30BaTEJIbHON OpraHu3aluu

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

CpEeJICTBO MOJATOTOBKH Mpe3eH-
tauit MS PowerPoint




