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1 IEJIM U 3AJAYU U3YYEHUA JNCHUTTIJIMHBI

1.1 Heab usydyeHus JUCHUTTHAHBI

I]eny u3ydyenus qucuuiuinHel «HecranuoHapHble 3ajaul MaTEMaTHUECKON QU3UKU»: CO-
CTOUT B OOyYEHUH MPUMEHEHHIO COBPEMEHHBIX MaTEMaTHYECKUX METOJIOB Ul PEUICHHS 3ajad
€CTeCTBO3HAHUA ((pU3HMKEe, MEXaHUKE JKUAKOCTH U Ta3a, TEOPUU YIPYTOCTH), UX TEXHHYECKHX
IIPUIOKEHUHN, TaK KaK MaTeMaTU4YECKHE MOJEIN TaKOro poJa SBISAIOTCS LIMPOKO PACIPOCTpa-
HeHHbIMHU. [losryueHue BbICIIEero NpogeccuoHaIbHOro 00pa30BaHus, O3BOJISIIOILETO BbIITYCKHH-
Ky ycrenrHo paborars B U30paHHOU cdepe AesITeIbHOCTH C IPUMEHEHHEM COBPEMEHHBIX Mate-
MaTHYECKUX METOJI0B.

Ilpeomem wsydenus nucuuiuiiHbel «HecranuoHnapHble 3a1aud MaTeMaTH4ecKol ¢u3u-
KW»: MaTeMaTUYeCKHe MOJEIH MPOLECCOB U OOBEKTHI, COCTOSHUE KOTOPBIX NEPEMEHHO B IPO-
CTPAHCTBE U BO BPEMEHHU.

1.2 3apaum JUCHHUILIHHDBI

Ocnosnbvie 3a0ayu n3ydenns qucuuIuinHel «HecranyonapHele 3a1a4d MaTEMaTHYECKOM
bu3uKm»:
- O3HakoMIIEHHE CTYJIEHTOB C METOJOJOIMYECKUMH IOAXOJaMH, I103BOJISA-
IOLIMMHU CTPOUTH aJCKBAaTHBIE MATEMaTUYECKHE MOJEIH B 3aJja4uaX €CTECTBO3HAHMS, UC-
[0J1b30BaTh MAaTEMATUUECKOE ONUCaHUE (PU3UUECKHX SBICHUN;
- O3HAKOMJIEHHE C HEKOTOPBIMH IIMPOKO PACHPOCTPAHEHHBIMH MOJEIISIMU
¢u3uKH (B OCHOBHOM MEXaHUKH) M OCHOBHBIMU METOJAMHU HCCJIEJOBAaHHS 3THX MOJe-
TeH.

1.3 MecTo AMCHUIINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuna «HecrannoHnapHsie 3a1aud MaTEMaTHYECKON (PU3HKKY OTHOCUTCS K 00s13a-
TesnbHOM vacTu 6noka b.1 «/lucuummuel (Moaynn)». B coorBercTBUM ¢ pabounM y4yeOHBIM
IUTAHOM JIMCLUIUIMHA U3ydaeTcs Ha 3 Kypce 1o o4Hoi ¢opme oOyueHus. Bua mpomexyTouHoi
aTTecTalluy — 3a4€T.

[IpenmecTByOMMMH JUCUUIUIMHAME, HEOOXOAWMBIMU JJISl M3y4eHMs JaHHOM TUCIIH-
IUTMHBI, sABIsOTCA «MaTtemarnueckuil aHamusy», «Jluddepenunansueie ypaBHeHUs», «Teopus
(GyHKUIUH JefCTBUTENBHOIO NepeMeHHoroy», «JInneiiHas anrebpa», «Anredpa», «AHaTuTHUE-
ckas reomeTpusy, «I'eomerpus», «IIporpammupoBanue», «MareMaTH4eCKUE AKEThl U UX MPH-
MEHEHHE B €CTECTBEHHOHAyYHOM 00Pa30BaHUM.

[TocneayromumMu TUCHUIUIMHAMY, JUISI U3YYEHUS KOTOPBIX HeoOXoauma JaHHasl JUCIIU-
IUIMHA, SABJSAIOTCA «MaTeMaTU4ecKuid MpakTUKym», «UucieHHble MeTonbl», «KoMIbroTepHOe
MOJICIIUPOBAHUEY.

1.4 TlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 JUCHMILIHHE,
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa3oBaTe/JbLHOM
NPOrpaMMmblI

[Ipouiecc n3yuenus qUCHUIUIMHBI «HecTanmonapHbple 3aaud MaTeMaTHUECKON (DU3UKI
HarpasjieH Ha (OPMHUPOBAHUE Y OO YJAFOIIINXCSI CISTYFOIITINX KOMIIETEHITHH.

KO,I[ 1 HAUMCHOBAHUEC I/IH,I[I/IKaTOI)a’l<

Pe3ynbTaTel 00yUeHHUS IO TUCITUTUIIHE
JIOCTHKEHHS] KOMIIETEHIIUU

IIK-1 — Criocoben neMoHCTprpOoBaTh 6a30BbIe 3HAHNUSA MAaTEMATUYECKIX U €CTECTBEHHBIX HAyK, OCHOB
MPOTPaMMUPOBaHMS M HHPOPMALTUOHHBIX TEXHOIOTUI

IK-1.1 — JleMOHCTpUpYET HABBIKU pelLie- 3HaeT OCHOBHBIE METOBI KPUTUYECKOTO aHAJIN3A U OC-
HUsl 33]1a4 MaTeMaTHYeCKOT0 aHaJIN3a, JIM- | HOBBI CUCTEMHOI0 IIOAX0/Ja KaK 00IIeHayYHOI0 MeToa




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHUS KOMITETEHIINU

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

HEHOM anreOpbl 1 aHATUTUIECKOH TeoMeT-
puH, UCTIoNb3ys GyHIAMEHTAIbHbIC 3HAHUS,
MOJIyYEeHHBIE B 00JaCTH JaHHBIX MaTeMaTu-
YECKUX NUCLMILINH

VYmMmeer AHAIIM3UPOBATH 3aJa4y, UCIIOJIb3Yyd OCHOBBI KpU-
THYCCKOI'o aHajinu3a U CHCTCMHOI'O IT0AXo0Ja

‘YMeeT oCymeCcTBIATh TOUCK HEOOXOAMMOH ISl perre-
HUSI TOCTaBJICHHOH 3a/1aui HH)OpMAIUU, KpUTHIECKU
OIICHHBAsA HaJEKHOCTh PA3UYHBIX UCTOYHUKOB HH-
dhopmartiu

MK-1.2 — JleMOHCTpUPYET HABBIKU TIPO-
rPaMMHUPOBAHUS MMOATOTOBICHHBIX aJT0-
PUTMOB PEILICHHUS BHIYUCIUTEIBHBIX 337124,
pa3paboTKu CTPYKTYPHI H MTPOrPaMMHUPOBa-
HUS PESAIMOHHBIX 0a3 JaHHBIX, a TAKKE
SKCIEPTHBIX CUCTEM

3HaeT NPUHIUTIBI, KPUTEPHH, TIPaBHJIa IIOCTPOCHUS
CY>KJICHUS U OIICHOK

YmeeT popMUpOBaTH COOCTBEHHBIC CYXKJICHUSI U OIICH-
KH, TPAMOTHO Y JIOTHYHO apTyMEHTHPYSI CBOIO TOUKY
3peHust

VYmMmeer MPUMCHATH TCOPETUICCKUEC 3HAHUSA B PCHICHUN
MPAKTHUYCCKHUX 3aaa4

IIK-1.3 — Brnageer ceTeBBIMHU TEXHOIOTHSI-
MH, B TOM 4HCIE, OCHOBAMH TEOPHH
HEUPOHHBIX CETEU

3HaeT OCHOBHBIC MIPUHIUIBI TIOCTPOCHUS BBIYUCIIN-
TEIHLHOU TEXHOJIOTHH CETEBOT'0 THIIA

YMeeT BbIOpaTh MPOrpaMMHOE 0OecIeyeHue AJs perie-
HUS TIOCTaBJICHHOM 3a/1a4uM, B TOM YHCJIE€ — TOMOJIOTHIO
HEUPOHHOH CETH

Brageer meToaukamu OTIIQIKM CETEBBIX MPOTPAMM

IK-1.4 — Cobupaer u aHaNM3UpyeT HaAyU-
HO- TEXHHYECKYI0 MH(OPMAIHIO C yYEeTOM
0a30BBIX MPEJCTABICHUHN, TOJYYCHHBIX B
obnacTn (yHIAMEHTAIBHON MaTEeMaTHKH,
MEXaHUKH, €CTECTBEHHBIX HAayK, MpOTrpam-
MHUpPOBaHUSI ¥ MHPOPMALMOHHBIX TEXHOJO-
Uit

3HaeT OCHOBHBIE (DYHKIIH MaTEMAaTHIECKIX MTAKETOB
MPOTrpaMM JJIs POBEICHUS CUMBOJIMUECKUX BbIUHCIIE-
HUHN

YMeeT npoBoauTh (hOpMaTbHBIE TOKA3aTEbCTBA MaTe-
MAaTUYECKUX PE3YyJIbTATOB HA OCHOBE aKCUOMAaTHYECKHU
3aJJaHHBIX CBOMCTB OOBEKTOB M OICpaIlHii

Brnaneer HaBbikamMu 00ecTiedeHUs] KOPPEKTHOCTH BbI-
MOJIHEHUS ajaredpanyecKux onepaunnii KOMIbIOTEPHBIMU
CpeICTBaMu

IK-3 — CriocobeH MaTeMaTHYeCcKy KOPPEKTHO CTAaBUTh €CTECTBCHHOHAYYHBIE 33]]auH, 3HAHHE TIOCTa-

HOBOK KJJAaCCHYCCKHUX 3aaa4 MaTCMaTHKHU

MK-3.1 — JleMOHCTpUpPYET HaBBIKH J0Ka3a-
TEJbCTBA TEOPEM CYIIECTBOBAHUS U €/IMH-
CTBEHHOCTH PEIICHHs KJIACCUUECKUX 3a/1a4
JMHEHHOH anreOpsl, TEOPUH OOBIKHOBEH-
HBIX TU(QepeHInalbHbIX yPaBHEHUH 1
TEOPUHU YPaBHEHHI MaTeMaTUICCKON (hU3U-
KH)

3HaeT OCHOBHBIE [TOHATHS, METOABI U PE3yJbTATHI all-
reopbl, AuddepeHanbHbIX YpaBHEeHHH (OOBIKHOBEH-
HBIX U C YaCTHBIMH MTPOU3BOIHBIMH)

YMeer pemiaTh TUIOBBIE 331a4M alreOpsl, auddepeH-
UANBHBIX ypaBHEHUH (OOBIKHOBEHHBIX U C YaCTHBIMH
HPOU3BOTHBIMU

Bnageer HaBpIKaMu IPUMEHEHUSI METOJOB KOMIIBIOTEP-
HBIX BLIYMCIICHUH

IK-3.2 — [leMoHCTpUpYET HABBIKHU JIOKa3a-
TENbCTB YCTOHUMBOCTH pelieHui tudde-
PEHLIMAIBHBIX 33Ja4 B KJIACCHYECKOH U
0000IIeHHOH TOCTaHOBKAX

3HaeT OCHOBHBIE THITbI YCTOWYMBOCTH (HEYCTONUNBO-
CTH) 3a/1a4 111 OOBIKHOBEHHBIX AM(pdepeHInanbHbIX
YpaBHEHUH M YpaBHEHHUH C YaCTHBIMU POU3BOAHBIMU

‘YMeeT MpUMeHSITh OCHOBHBIE METOBI UCCIIETOBAHUS
YCTOWYHMBOCTH YHCIIEHHOTO PEIIeHUs], HallpuMep — IO
CHEKTPAIIbLHOMY NPU3HAKY

Bna;[eeT MCTOAMKAMH UCCICIOBAHHA Ha YCTOﬁqHBOCTB
YHUCJICHHOI'O aJlroOpuT™Ma

MK-3.3 — JleMoHCTpHUPYET HABBIKU HCCIIC-
JOBaHUSI BEIYUCIUTEIHHON yCTOWIMBOCTH
peleHui anredpanuecKux CUCTEM U JTUC-
KPETHBIX aHAJIOTroB Au(pepeHInaTbHbIX
3aj1a4

3HaeT OCHOBBI METOJIONIOTHH TIPENOAaBaHuUs a0CTPAKT-
HOU anreOpsl

YMeeT cucTeMaTU3UPOBAHO U3JIaraTb OCHOBHBIE MTOHS-
TS, METOJIBI M Pe3yIbTaThl a0CTPAKTHOM anreOpbl

Brnaneet HaBbIkaM¥ ITpeTolaBaHusl OCHOB KOMITBIOTEP-
HOU anreOpsl




PeBy.]'II)TaTI)I 06y‘lCHI/I$I M0 JUCHUINIIMHE JOCTUTAOTCA B paMKaX OCYHICCTBJICHUA BCEX BU-

JIOB KOHTAKTHOM M CaMOCTOSITEIbHOW pabOThl 00YYAOLINXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4EOHBIM IIJIAHOM.

Wuaukatopsl JOCTHXKEHHUST KOMIETEHIMH CUUTAIOTCS C(OPMUPOBAHHBIMU IIPU JTOCTHXKE-
HUM COOTBETCTBYIOILUX UM PE3yJIbTaTOB O0YUEHHUS.

2 CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1 PacnpenejieHue TPYA0EMKOCTH JUCIHUIIMHBI 10 BUJaM padoT

O6miast TpyI0EMKOCTh JAUCIHHUILIAHBI COCTaBIsgeT 3 3a4éTHbIX eauHuiel (108 yacos), ux
pacmpezenieHue Mo BuaaM padoT IPeCTaBICHO B TAOIHIIC.

Bt pator Bcero, 6 cemecTp,
4acoB 4acoB
KonTakTHasi padoTa, B TOM 4ncie: 79.2 79.2
AyauTopHbIe 3aHATHSI (BCEro): 63.2 63.2
3aHATHUS JICKIIMOHHOTO THIIA 18 18
J1a00PATOPHBIC 3aHATHUS 34 34

MPAKTUYCCKUC 3aHATUA
CEMHHAPCKUE 3aHATHUS
HMuast KOHTaKTHas1 padoTa:

Konrtpons camocrositensroii padotsl (KCP) 11 11
[Mpomexxyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTeibHAas padoTa, B TOM YHCJIe: 44.8 44.8
[loaroroBka Kk 1abopaTOpPHBEIM paboTam 30 30
[lonroroBka K TeKynieMy KOHTPOITIO 14,8 14,8
KoHnTpoJn: - —
IToaroroBka k 3a4éry — —
4acoB 108 108
Oomas B TOM YHCJIe KOH- 79,2 79,2
TPY/10eMKOCTH TaKTHas padoTa
3a4. efl. 3 3

2.2 Copep:xanue TMCHUINIHHBI

Pacnipenenennie BUoB yueOHOM pabOTH U UX TPYAOEMKOCTH IO pa3ieiaM AUCIUIITIHBI
MIPE/ICTABJICHBI B TAOIHIIE.



KonnuecTtBo yacoB

Bue-
AynuTopHas padora ayJUTOpHAs
pabota

Ne HaumenoBanue pasnenon
Bcero

JI I13 JIP CPC

3aa4u ecTeCTBO3HAHUS U
MaTeMaTU4eCKOe MOJIEIIN-
poBaHue PU3HMUECKUX TPO-
neccoB. OCHOBHBIE 3a]1a4u
MaTeMaTH4eCKOi (pu3uku
(3aa4a pacrpocTpaHeHUs
TeIIa, 3a4a4i KoJIeOaHni
CTPYHBI WJIM MEMOpaHBbI).
DJeMeHTBl TEOpUU MOTEeH-
nuana. IlomHbie cuctemsl
MOTEHINAJIOB.

2 |IlocraHOBKa KpaeBbIX 3aJad. 22 4 - 8 10
ANropuTMBI peleHus 3a1a4
MaTeMaTHIeCKOH (pr3uku
110 METOJaM NOTEHIIMAJIOB.
MoaenupoBanue
HECTalMOHAPHBIX
(U3NIECKUX MPOLIECCOB.
YpaBHEHUs B YaCTHBIX
IIPOM3BOJIHBIX CO CTApLINM
BOJIHOBBIM OIIEPATOPOM.
Tunel cucrem
muddepeHranbHbIX
YPaBHEHUH B YaCTHBIX
IIPOU3BOIHBIX IIEPBOTO
MOpsAJKa U crienuduxa
METOJI0B, IPUMEHSAEMBIX
JUISL HAXOXKJAEHHUSI MHOXKECTB
UX PELICHUH.

HUTOT'O no paznenam
i 96,8 18 - 34 33,6
KCP 11 - - - 11
VKP 0,2 - - - 0,2
IloaroroBka k
TCKyHIEMY KOHTPOJIIO
OO0mas Tpy10eMKOCTh
110 JUCILUIIJINHE

30,8 6 - 10 14,8

22 4 - 8 10

22 4 8 10

108 18 — 34 44,8

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

2.3 Copep:xkanue pa3iesioB AUCHUIIMHBI

2.3.1 3auarus JeKIUOHHOI0 THIIA




dopma
Haumenosanue
No Coneprxanue paznena TEKYILEro
pasznena
KOHTPOJISI
1 |3agaum ecrectBo- 1.1 MaremaTtnueckas ¢usuka. [loctaHoBKa KpaeBbIX YO
3HAHUA U 3agad. CyliecTBOBaHUE M €JUHCTBEHHOCTh PEIICHHUS.
MaTeMaTH4eCKOe
MOJIEHpOBaHHE (- 1.2 KoppeKTHOCTh U HEKOPPEKTHOCTh. OOpaTHbIC 3a/1a-
3u4ecKux npouec- |14
coB. OcHOBHBIE 3a- .
1.3. Kimaccuduxanus nuddepeHnmnaibHbIX ypaBHEHUN
Ja4yy MaTemMaThye-
. B YAaCTHBIX [TPOU3BOHBIX. Y paBHEHUE TEILJIONPOBOTHO-
cKoil pu3uku (3a7a-
CTH U BOJTHOBOE ypaBHeHHE. CTallMoOHapHBIE MPOLIECCHI
4a pacnpocTpaHe-
U DJUTUIITUYECKUE YPABHEHHUS.
HUS TeIUIa, 33/1a49H
KoJe0aHu CTPYHBI
I MEMOpPaHBbI).
2 |Dnementsl Teopun (2.1 MHTErpanbpHble OnepaTopbl TEOPUH MOTCHIIMAIIA. VO, 10
norennuana. [lon- |dynnamentanbHOE penieHue ypaBHeHus Jlarmaca.
HbIE CUCTEMBI T0- .
TEHINAJIOB. 2.2 TloTeHIMaIIBI POCTOTO M IBOWHOTO CJI0sI, 00BeM-
[TocraHoBka kpae- |HbIM IIOTCHIHATL.
BBIX 33/1a4.
2.3. [lorernman Po6ena. IHTErpagbHBIC OMEPaTOPHI.
AJTOpUTMBI periie-
HITA 3a/1a9 MaTeMa- 12 4, TIpexncrapnenue QyHKIMiA noTeHuxanaMu. Jlemma
THYECKOM QUBUKH  |HoppkoBa.
10 METO/IaM MOTEH-
ITHAJIOB.
3  |MoaenupoBaHue 3.1 IlonHOTa CIBUTOB (PyHIAMEHTAILHOTO PEIICHHUS YO, I10
HECTaIMOHAPHBIX
ypaBHeHus Jlamnaca B mOAMpPOCTPAHCTBE TapMoO-
¢buznveckux
MIPOIIECCOB. HUYEeCKUX (QyHKIUH.
YpaBHeHuUs B
3.2. CucteMbl IOTEHITUAIOB TIOJIHBIC HA TPaHUIlE 00JI1a-
YJaCTHBIX
IIPOU3BOIHBIX CO cru. [TonHOTa MOTM(UIIMPOBAHHBIX CUCTEM, T10-
CTapIITM BOJTHOBBIM
Ty4EeHHBIX U3 QyHIAMEHTAILHOTO PEIICHHUS.
OIIEPaTOPOM.
3.3 'pannuHOE yripaBiIeHHE TEMIIEPATYPOii.
4 |Tunsl cucreM 4.1 Cucremsl runepbomyeckoro Tuma (Merosl knac- | YO, 11O

g depeHInaIbHbIX
yYpaBHEHUH B
JaCTHBIX
MIPOU3BOIHBIX
TIEPBOTO TOPSIKA U
cnienugpuka
METOJIOB,
MPUMEHSIEMBIX IS
HaXO0XKJICHHS
MHOECTB UX
penieHui.

cuUKalUU U IPUMEPBHI).
4.2. CucteMbl SJUTUIITUYECKOTO TUIa (METOIbI KJIaCCH-
(buKanuu U TpUMephl).

4.3. Cuctembl CMEIIaHHOTO THUIA (IPUMEPHI).




2.3.2 JlabopaTtopHbie padoThI

Pacnpenenenue nabopaTopHbIX paboT MO pa3aenaM TUCIHMILIMHBI IPEACTABICHO B Ta0-
mure. dopmMamMu TEKYIIEro KOHTPOJIS SBJSAIOTCS yCTHBIA onpoc (YO) M MUCBbMEHHBIH Ompoc
(I10).

®dopma
HaumenoBanue
Ne asnena HaumenoBanue 1abopatopHbIX padoT TEKYILETO
p KOHTPOJIS
1 |Pemenue ocuoB- |1.1 IlocTtanoBka kpaeBbix 3a1a4u. CyliecTBOBaHHE U YO, 10
HBIX 33]]a4 MaTe- |€UHCTBCHHOCTh PEUICHUSI.
MaTH4YecKor ¢u-
3UKH (3a1a4a pac- 1.2 KoppekTHOCTh U HEKOPPEeKTHOCTh. OOpaTHbIE 3a/1a-
HPOCTPaHEHUS .
TEIIa, 3a/1a41 KO- .
5 » 38/ 1.3. Knaccuduxanus nuddepeHnnaibHbIX ypaBHEHUN B
neGaHul CTPYHBI
pyH YaCTHBIX [TPOU3BOJIHBIX. Y paBHEHUE TEILIONMPOBOJHOCTH
WA MeMOpPaHBbI).
Y BOJHOBOE ypaBHeHHE. CTalMOHApHBIE TPOLIECCH H
AIUTUNITUYECKUE YPABHEHUSI.
2 |[Ipumenenwue teo- (2.1 MHTErpanbpHble oniepaTopbl TEOPUH MOTCHITUATIA. VO, 110
puu noreHuuana. |dOyHaaMeHTaIbHOE pelleHue ypaBHeHus Jlammaca.
[TonHbIe cucTemMbl .
TOTCHIIAANIOB. 2.2 TloTeHIMaIIbl MPOCTOTO M IBOWHOTO CJI0s, 00BeM-
[TocranoBka kpae- |HbIM ITOTCHIHAT.
BBIX 33/1a4.
2.3. Iorenmnuan Pobena. IHTErpabHBIC OMIEPATOPHI.
AJITOpUTMBI pe-
IHICHIA 33119 Ma- 19 4 TIpencraBienue QyHKImil noTeHIMaTaMy. JleMmma
TEMATHIECKON OH- | Hopukopa.
3HWKH 110 METOJIaM
HOTEHIIMAJIOB.
3 |Hecraumonapusie |4.1 CucTembl TUIIEPOOTHUECKOTO THITA (METOIBI Kilac- YO, 10
¢duznueckue
CU(pUKAIMU U IPUMEPHI).
IIPOIIECCOBI
(ruzpoynap u 4.2. Cuctembl AIITUNTHYECKOTO THIA (METO/bI KJIACCH-
TUIPABIINYECKUN
(buKanuy ¥ IpuMepsb).
HPBDKOK).
YpaBHeHus B 4.3. Cucrembl CMEIIAHHOTO THMA (TPUMEPHI).
YaCTHBIX
MPOM3BOJIHBIX CO
CTapIIuM
BOJTHOBBIM
OTIEPATOPOM.

2.3.3 TlpumepHasi TeMAaTHMKa KYpPCOBBIX padoT (IP0OEKTOB)
BrinonHenue KypcoBbIx paboT (IIPOEKTOB) y4€OHBIM IJIAHOM HE MPEIYCMOTPEHO.

2.4 TlepeuyeHb y4eOHO-MeTOAUYECKOT0 O0ecedeHUsI
JJISl CAMOCTOSITE/IbHOM Pa0oThI 00y4aroIuXcsl M0 JMCHUIITHHE
CamocrodrenbHas paboTa CTYACHTOB MO AUCHUIUIMHE BKIIOYAET CIEIYIOIIME BUBI J1es-
TCJIBbHOCTU:
- popabOTKy M aHaJIU3 JIEKLIHOHHOTO MaTepHaa;
- u3yueHue yueOHOM TuTeparypsl;
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- MOWCK MHQOpMAINK B ceT MHTepHET 1Mo pa3InyHbIM BOTIPOCAM;
- pelieHure 3aja4d o TeMaM Kypcea;
- paboTy ¢ BompocaMu Jyisi CaMOIPOBEPKHU;
- MOJATOTOBKY K KOHTPOJIbHOI padoTe;
- MOJTOTOBKY K 3a4€Ty.
[lepeuens yueOHO-METOAMUECKOTO 00eCneUeHNs JUCIUILIMHBI IIPEICTABIICH B Ta0IHIIE.

No Bux CPC [lepeuens yueOHO-METOINYECKOTO 06CCHC‘{?HI/I${
JUCLUIUIMHBI 110 BBIIIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1 |IIpopabotka «Metoauyeckue yKa3zaHus 10 OpraHu3alnuy CaMOCTOSTEIIbHOU
U aHaJIu3 JIEKIMOHHOTO  [paboThl CTYJIEHTOBY, YTBEPKIEHHBIE Kadenpoi
MaTepuania; MH(POPMALIMOHHBIX 1 00pa30BaTEIbHBIX TEXHOIOTUH,
peuienue 3aaa4 no remam [mpotokoa Ne 1 ot 31 aBrycra 2017 r.
Kypca;
paboTa ¢ Bompocamu st
CaMOIIPOBEPKU

VY4eOHO-MeTOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIuXcs U3
YHCIIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBnstoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIH:

JUist I ¢ HapyILEHUSIMH 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM;

— B (hopMe 2JIEKTPOHHOTO JOKYMEHTA;

— B (popme ayanodaiina;

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B I1e4aTHOH (opme;

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsAMH OIIOPHO-JBUTAaTEIBHOTO almapara:

— B IIe4aTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;

— B ¢popMme ayaunodaiina.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHUHIEHTa 00Y-
YaKOMIUXCA.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU, TIPUMEHSEMBIE
TP OCBOEHUHU JUCHUIIJINHBI

B xozne u3yueHus JUCUMIUIMHBI TPEIYCMOTPEHO UCIOIB30BaHUE CIEAYIOMUX 00pa3oBa-
TEJNBHBIX TEXHOJIOTHH: JIEKIMH, JJabopaTopHbIe pabOThI, OArOTOBKA MHUCHMEHHBIX aHAJTUTHYe-
CKuX paboT, caMocTosITeIbHas paboTa CTY/I€HTOB.

KomneTeHTHOCTHBII TOAX0l B paMKaX IMPEToAaBaHus JUCIUTUIMHBI PEaTU3yeTcsl B HC-
MI0JIb30BAaHUN MHTEPAKTUBHBIX TEXHOJIOTHUI M aKTUBHBIX METOJOB (MPOEKTHBIX METOIMK, MO3TO-
BOTO IITYpMa, pa30opa KOHKPETHBIX CUTYAIHi, earornyecKoro SKCIepruMeHTa, HHbIX GOpM) B
COYETAaHWH C BHEAYTUTOPHOU paboTOil.

WNHudopmanroHHbIe TEXHOJIOTHH, IPUMEHSIEMbIEe TIPU U3YYEHUU TUCIHMIUIMHBL: UCIOIb30-
BaHNE MH(OPMAIIMOHHBIX PECYPCOB, MOCTYIHBIX B MH(OPMAIMOHHO-TEICKOMMYHUKAITMOHHON
cetu MHTepHeT.

Jiia Gonee 3pdeKTUBHOrO BOCHPUATHS MaTepHasa 4acTh JIEKIUI 1 1abopaTOPHBIX padoT
IOPOBOJUTCS C TMPUMEHEHHEM MYJIbTUMEIUIHHOro OO0OpYJOBaHUS — KOMILIEKCa armapaTHo-
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IPOTPAMMHBIX CPEICTB, MO3BOJISIONIUX MOJIb30BATEN0 paboTaTh ¢ rpaduKoi, TEKCTOM, 3BYKOM,
BUJICO U Jp., OPTaHU30BaHHBIMU B BUJIE €AUHON MH()OPMAIIMOHHON Cpebl.

AnantuBHbIe 00pa3oBaTeIbHBIC TEXHOJIOTUHU, TPUMEHSIEMbIE NP M3YYCHUU IUCIHILIU-
HBI — JUIs JIAL C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 310POBbs IPEAYCMOTPEHA OpraHu3alus KOH-
CYJIBTALIMM C UCIIOJIB30BAHUEM JIEKTPOHHOM IOYTHI.

4 OHEHOYHBIE CPEJACTBA AJIs1 TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIAH

[Tepeuens BonpocoB mjist KOHTposisi CPC v mOArOTOBKM K 3a4ETYy.
1. 3apmaum ecrecTBO3HaHUS. MareMaTH4YeCKOE MOJICTUPOBAHUE (PU3NUECKUX MTPOLIECCOB.

2. Marematnueckas ¢usuka. [loctanoBka kpaeBbix 3a1a4. CyliecTBOBaHUE U €IMHCTBEHHOCTD
pemienus. KoppekTHOCTb U HEKOPPEKTHOCTb.

3. OOparnslie 3anaun. Knaccuduranms muddepeHInanibHbIX YpaBHEHHH B YaCTHBIX MPOU3BO/I-
HBIX.

YPaBHeHI/Ie TCILJIOIIPOBOJHOCTHU U BOJIHOBOC YPAaBHCHHUC.
CTaIII/IOHapHI)Ie MMPpOHCCChI U SJUTUIITUYCCKUC YPABHCHHUA.

DneMeHTHl TeOpUH NoTeHIMana. MIHTerpaabHble onepaTopbl TEOPUU OTEHIMAIA

N oo a &

dyHnaMeHTaIbHOE penlenue ypasHeHus Jlaruiaca. [loTeHnmansl mpocToro U ABOMHOIO CIIOs,
00BEMHBIN TOTEHIIAAIL.

8. Tlorenmman Pobena. HTErpaspHbIC OMEpaTOPHI.

[TpencraBnenue ¢pynkuuii noreHuuanamu. Jlemma HoBukosa. [lonHble ccTeMBI TOTEHIIATIOB
9. TMomHoTa cnBUTOB (h)yHIAMEHTAIBHOTO pEIIeHUs ypaBHeHUs Jlammaca B TOIIMPOCTPAHCTBE
rapMOHUYECKHUX (PYHKIUH.

10. CucreMsl MMOTCHIHUAJIOB IIOJIHBIC Ha I'paHUIC obmactu. ITonHoTa MO,I[I/I(i)I/II_II/IpOBaHHBIX CH-
CTEM, IMOJIYYCHHBIX U3 (I)YH,Z[aMeHTaJ'ILHOFO peuicHus.

11. Anroput™mel 3aa4 MaTeMaTHuecKor (pu3nku. Anroput™ 3aaauu Pobena.
12. BuytpeHHss u BHeLHss 3a1a4a Jupuxie ans ypasHenus Jlamnaca u Ilyaccona.

13. BuyTpeHHsis 3ajada W BHeIHsAs 3aqada Heilimana ans ypaBHenus Jlanmnaca m ypaBHEHMS
Ilyaccona.

14. I'pannyHOe ynpaBjeHue TeMIlepaTypoil. burapmonuueckoe ypaBHeHHUE.
15. MogenupoBanue pU3NIECKUX MPOLIECCOB. 3aa4l MaTEMaTUYeCKON (PU3UKH.
16. Ilpumeps! 3a1au MaTeMaTH4ecKoi Gpu3nku. 3agada pacpoCcTpaHEeHUs Teruia.
17. 3anaua xonebanuil cTpyHs! WM MeMOpaHbl. CTallMOHApHBIE MPOLIECCHI.

18. OcnoBHble THIBI AU epeHInaNTbHBIX YPaBHEHUH B YaCTHBIX MPOU3BOHBIX BTOPOTO MOPSI-
ka. [TocraHoBKa KpaeBbIX 3a1ad.

19. Kitaccngeckasi cxema ruipoyziapa U CHCTeMa aKyCTHIECKOTO IPUOIMKSHNS U MOJETHPO-
BaHUs €ro.
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20. I'uapaBaruecKuii NPHIKOK U KBa3WOIHOMEPHOE NMPHOIIKEHHE AJISl €T0 MOJICIIUPOBAHUS.

IIpuMeps! TUIIOBBIX 3aJaHUM JJI TEKYIIErO KOHTPOJI YCIIEBAEMOCTH.

C UCrosIb30BaHUEM CHUCTEMBI aKYCTUUYECKOTO MPUOIIMKEHHUSI CMOJEIUPOBATH CIEAYIOLINE
SBJICHUS:

1. B kmaccudeckoit cxeme ruipoyiapa OCTaHOBKA JKUAKOCTH MPOUCXOAUT HE MTHOBEHHO,
a 3a Bpems T<2L/a (L-mnuua TpyObI). Mcnonb3ys cucTeMy aKyCTHYECKOTO MPUOIMKEHHUS, 110~
JYYUTh 3aKOHBI K3MEHEHHUS CKOPOCTH U JaBJICHHS B TpyOe, T. €. mpu 0<X<L; t>0.

2.Ilpu opmynupoBKe, aHAJOTHYHON MpenblaAylIel 3afadye, MOJIYYUTh TO XKe, HO MpHU
ycnosun T>2L/a.

3.B OeckoHEUYHOM TOPU3OHTAIBHOM TPyO€ MOCTOSHHOIO CEYEHHUSI TEYET KHUIKOCTH CO

ckopocTbio V, u gaBineHueM P;. On1HOBpEeMEHHO M MTHOBEHHO B BYX CEUYEHUS TPYOBI, OTCTOS-

IIMX Ha paccTOsHUMU L, MpoW3BOIMTCS MOJIHAsE OCTAHOBKA XKUAKOCTU. Vcnonb3ys cuctemMy aky-
CTMYECKOTO MPUOIMKEHHS, TOJYYUTh 3aKOHBI U3MEHEHUSI CKOPOCTH U JIaBJICHUS B TPYOE MEXIy
STUMHU CEUCHUSIMH.

4.B 0ecKOHEYHON FOPU30HTAIBLHON TPYOE MOCTOSIHHOTO CEYEHMsI TEUYET KUJKOCTh CIIpaBa

HaJIeBO CO cKopocThio (—V,) u naBineHuem P, (X- koopauHara BIoib TpyOsl). B Moment t=0, B

touke X=0 HAYHMHAIOT OCTaHABIIMBAThH KUAKOCTb, USMCHAA €€ CKOPOCTH 110 JII/IHGfIHOMY 3aKOHYy,

HO OCTaHaBJIMBAIOT HC ITOJITHOCTBIO, 4 JO 3HAYCHUA (_Vl) 3a BpeMs T. 3aTeM, 3a TO K€ BpEMms,

U3MEHSSA 110 IMHEHHOMY 3aKOHY, JOBOJAT 10 NIEpBOHAYAILHOIO 3HaueHus. Halitu 3akoHbI H3Me-
HEHHS CKOPOCTH M JaBICHHS XUAKOCTH rpu X>0, t>0 ucmonb3ys cucreMy ypaBHEHHI akycTHYe-
CKOTO IpUOIMKEHUs. ITO HENPSIMOW U HE MOJIHBIN ruapoyaap.

Jloka3atenbcTBO TOro (hakTa, YTo Jake HEeMOJBIKHBIN ruapaBindeckuil mpbbkok (U=0)
HU B KaKOM CMBICJIE HENb3sl CUMTATh YCTAHOBHUBIIUMCS JIBUKEHHEM, MOKET OBITh NMPOBEIEHO
METOJOM «OT IPOTUBHOrO». IIpeamnonoxum, 4To JBHKEHHE YCTAaHOBUBILIEECS, TOI/A JIOJKHO
BBIIIOJIHATBCS ypaBHEHHE bepHyun.

5. Jloka3aTh, 4TO IIpY UCIOJB30BAaHUU KBAa3MOAHOMEPHON MOJEIN TEYEHUS KUIKOCTH B
OTKPBITOM DPYCJI€ ypaBHEHHE bepHysuIM HE BBIIIOJIHEHO HU Ul JMHMM TOKA, MPOXOASIIEH IO
JIHY, HU JUIs JIMHUM TOKA, IPOXOIAIIEH 110 TIOBEPXHOCTH, IPHU MTEPECCUEHUN HEMOABUKHOTO TH -

PaBIUYCCKOr'O MpPbIKKA.

Kpurepun onieHuBaHus 10 3a4eTy.

OrneHka «3a4TeHO» BBICTABISETCS TIPU YCIOBUU, YTO CTYJIEHT MPOSBUI 3HAHUS OCHOBHO-
ro MUHMMYMa U3Y4E€HHOTO MaTepuajia B 00beMe, HEOOXOIUMOM JIJIsl TIOCTIEAYIOIIET0 00yUeHHUs.
[TpakTHdeckoe 3a7aHue BHITIOTHEHO, BOZMOXKHO, UIMEIOTCS OT/IeTIbHbIE HETOYHOCTH U OLIHOKH.
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Onenka «He 3auTeH0» BBICTaBIIAETCS MPHU YCIOBUH, YTO OOHAPYXKEHBI CYIECTBEHHBIC
npoOenbl B 3HAHUM OCHOBHOI'O MaTepHaia, MPaKTUYECKOe 3aJaHUE BBIIOJHEHO HE B IMOJHOM
00BEME, UMEIOTCA CYILIECTBEHHbIE OIIMOKH, OKOHUATENIbHBIX OTBETOB HE MOJIYYEHO.

O1neHOuYHBIE CPENICTBA JJISl MHBAIKU/IOB M JIUI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37[0PO-
BbsI BRIOUPAIOTCS C YYETOM MX MHIUBUAYAITBHBIX IICUXOPU3NICCKUX OCOOCHHOCTEH.

— IpH HEOOXOIMMOCTH WHBAIMIAM U JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
BbsI IPEAOCTABIISIETCS JOTIOJHUTEIHLHOE BPEMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0yUCHHUS MHBAJIUIOB U JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIYCMATPUBACTCSI UCIIOJIB30BaHUE TEXHHUYCCKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
¥ WHBAJIMJOB IpOIEAypa OLCHWBAHUS Pe3ylIbTaTOB OOyUYEHHs MO JAUCHUIUIMHE MOXKET MPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Iponieypa oneHMBaHUsI Pe3yJIbTAaTOB OO0Y4YEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbSI 110 JUCIHHIUIHHE (MOJYJII0) TPEAyCMATPUBACT MPEIOCTABICHHE HH-
¢dopmanuu B hopmax, aIanTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBBS U BOCHIPUATHS HHPOpMa-
UH:

JUiist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIaHHBII TTIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIIXCSI.

5 TIEPEYEHb YYEFHOM JUTEPATYPBI, HHOOPMAIIMOHHBIX
PECYPCOB U TEXHOJIOI' U1

5.1 VYueOnasi 1uTepartypa

OcHoBHast TuTEpaTypa:

1. Caburos, K.b. YpaBHenus maremarudeckoil (Qu3uku [DIEKTpOHHBIN pecypc]: yued. —
OnekTpoH. JaH. — MockBa: ®wusmatiur, 2013. — 352 c¢. — Pexum pocryna:
https://e.lanbook.com/book/59660

2. Temam P. Matematuueckoe MoJIeTHPOBAaHNE B MEXAHUKE CIUIONIHBIX Cpell: ydeOHOe Moco-
oue / Temam P., MupauBunp A. — OnektpoH. gaH. — M.: "JlaGoparopus 3HaHuit" (paHee
"BUHOM. JlaGopatopus 3uanuit"), 2017. — 323 c. — ISBN 978-5-00101-494-2- [DnekTpoHHBII
pecypc] — URL: https://e.lanbook.com/book/94110 (06.04.2018).

3. Psbenbkuii, B. C. BBeneHre B BEIYUCIUTEIBHYIO MaTeMaTUKY [ DIeKTpOHHBIH pecypc] / B.
C. Pabenbkui. - 3-e¢ usn., ucrp. u gom. - M.: ®DUSMATIIUT, 2008. - 288 c. - (OusTexoBcKuid

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

JlononHUTENBHAS IUTEPATYpA:
1. Tlpucekun, B.JI. OCHOBBI MeTO/la KOHEYHBIX 3JICMEHTOB B MEXaHHKE Je(HOpMUPYEMBIX
ten: yueonuk / B.JL. Ipucekun, I'.1. Pactopryes. — HI'TY, 2009. - 240 c. ISBN 978-5-7782-


https://e.lanbook.com/book/59660
https://e.lanbook.com/book/94110
http://znanium.com/catalog/product/544692
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1287-9. — [DnexkTpoHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book_red&id=436040

2. Anekcannpos, /[.B. Beeaenne B ruapoanHaMuky : yaeOHoe mocodbue / I.B. AnekcaH-
npos, A.YO. 3ybapes, JI.IO. Uckakosa. - ExkatepunOypr : M3narenscTBo Y paabCKOro yHUBEPCH-
teta, 2012. - 112 c. - ISBN 978-5-7996-0785-2 ; To e [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239521

3. Mutpodanosa, O.B. 'maponuHamMuka U TEIIOOOMEH 3aKpy4YEHHBIX MOTOKOB B KaHajax
SIepHO-3JIeKTpruUYecKux ycTaHoBOK / O.B. Mutpodanosa. - Mocksa: ®uszmatiur, 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 Ilepuoanyeckasi 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

3. bynskua A.B. JlaMuHapHBIA MOTPAaHUYHBIA CJIOH TpU OOTEKAaHWM KPBLUIOBOTO MPO(HIIS C
KpyroBoii Beiemkoii // 3B. PAH Mex. xxuak. u raza — 1998. — No2. — C. 52 — 57.

4. bynsikun A.B. Buxpesas sueiika ¢ BpalalOUIUMCS] BHYTPU LMJIMHIPOM Ha MOBEPXHOCTU
KpbuTOBOTO TNpoduias npu Oonbimmx yucinax Peinonbsaca // V3. 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

5.3 HHuTepHeT-pecypchl, B TOM YHCJIe COBpeMEHHbIe MPodecCHOHATbHbIE
0a3pl JaHHBIX U HH(POPMAILMOHHBIE CIPABOYHbIC CHCTEMbI

JIeKTPOHHO-0u0IMoTeuHbIe cuctemMbl (IBC):

1. BBC «IOPAWT» https://urait.ru/

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

4. DBC «JIAHb» https://e.lanbook.com

IIpogdeccnonanbubie 6a3bl JAHHBIX:

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

2. HaunonanbHast 371€KTpoHHas OnbauoTeKa (JocTym K DIeKTPOHHOM OubaroTeke uc-
cepranumii Poccuiickoii rocyaapcteennoi oudanorexu (PI'B) https://rusneb.ru/

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

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

Pecypcbl cBOOOAHOTO fOCTYNA:

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

2. ®epepanbueblii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru/;

3. Hudopmannonnas cucrema «EanHoe OKHO JOCTYyNa K 00pa3oBaTeIbHBIM PECypcam»
http://window.edu.ru/;

4. EnunHas KoJUIeKIus HU(PPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

5. ®denepanbHblil HEHTP UHPOPMAIIMOHHO-00Pa30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Cnyx0a TeMaTH4YeCKHUX TOJIKOBBIX clioBapeit http://www.glossary.ru/;



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
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/
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http://fcior.edu.ru/
http://www.glossary.ru/
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7. Cnoapu u sHIMKIONEAMK hitp://dic.academic.ru/;
8. OO0pa3zoBarenbHbIi mopran «Yueba» http://www.ucheba.com/;

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

1. Cpena Moay/IbHOTO JUHAMHUYECKOro ooydenus http://moodle.kubsu.ru

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

3. bubnmoreka nHpOpMALMOHHBIX pecypcoB Kadeapsl HHPOPMALMOHHBIX 00pa3oBa-
TeNBHBIX TexHoorui http://mschool.kubsu.ru;

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

5. DnexTpoHHBIE 00pa3oBaTeIbHbBIE PeCypChl Kadeapsl HHPOPMAMOHHBIX CHUCTEM U
TexHoyoruil B oopazoanuu Kyol'Y u nayuno-meroandeckoro xypHana "LLHKOJIbBHBIE
I'OJbI" http://icdau.kubsu.ru/

6 METOJAUMYECKHUE YKA3AHUSA AJ151 OBYYAIOLINXCSA
11O OCBOEHUIO JTUCHUIIJIMHBI

[Ipu npopaboTke yueGHOro MaTepuana peKOMEHIyeTCs:

— MIOBTOPUTh U YSACHHUTH ONpPEJENICHUs] U CBOMCTBA OOBEKTOB, ONEpPALMil M OTHOLICHUH,
BCTpeyaronecs B (GOpMYITHPOBKE TEOPEM U MTOCTAHOBKE 3a/1ad;

— 3aMcaTh B MaTeMaTHYECKOM (hopMe TepMHUHBI, CBSI3aHHBIE C pacCMaTPUBAEMOM TEMOM
U BCTpeyaromuecs B pOpMyIMpOBKE TEOPEM U IIOCTAHOBKE 33/1a4;

— IIPOBECTH TIpaUUecKyl0 HHTEpPIpPETAlMI0 BCTpeyarolluecs: OOBEKTOB, OIepanuil u
OTHOIICHUH,

— JUISl FPOMO3JIKUX BBIPQ)KEHUI BBECTU KOMITAKTHBIE 0003HAYECHHUS.

B ocBOeHHMH TUCHMITIMHBI MHBAJIUAAMHU U JIUI[AMU C OFPaHUYEHHBIMH BO3MOKHOCTSIMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT HHAMBHIyalibHas ydeOHas paboTa (KOHCYJIbTallUU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WnnuBuayanbHble KOHCYJIbTAIMM 10 TPEAMETY SBJISIOTCS BaXXHBIM  (PakTOpoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJIy I[pernojaBaTesieM W o00yJarollMMcS WHBAJIWIOM WM JHUIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME IO JUCHUIIJIMHE

Pacnpenenenue BUAOB MaTepuaIbHO-TEXHUYECKOTO OOECHEUeHHs M0 BHJIAM 3aHATHH
IPEJICTaBICHO B TaOIHIIE.

HaumenoBanue
CIEIMAJIBHBIX ITOMEICHNIT

OcHaIIIEHHOCTh
CIICUAJIbHBIX HOMeHIeHPIfI

[IepeyeHs NHULIEH3NOHHOTO
MIPOTPAMMHOTO 00ECTICUCHHUS

VYdeOHble ayJIUTOPUH IS TIPO-
BEJICHUS 3aHATHI JIEKITMOHHOTO
THIIA

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

Mebenb: yueOHas MeOeb.
TexHU4YecKue cpencTra ooyde-
HUsL: 9KpaH, IIPOEKTOP, KOMIIBIO-
Tep

CpEJICTBO MOJATOTOBKH MTPE3EH-
Tauuii MS PowerPoint;
MaTeMaTUYeCKUI MaKeT

MathCAD

VYueOHble ayAUTOpUH AJISL MPO-
BEJICHHUS J1abOpaTOpHBIX padoT,
IPYNIIOBBIX U WHIVBHIYaJIbHBIX
KOHCYJIbTallu{

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

MeOGeinb: yueOHast MeOenb.
Texaudeckue cpeacTra odyde-
HUS: 9KpaH, IPOSKTOP, KOMIIbIO-
Tep ¢ JoctynoM K cetu «MHrep-
HET» U B 3JICKTPOHHYIO HH(OP-
MalMOHHO-00pa30BaTEIbHYIO

WuTepHeT-Opay3eps! s npo-
CMOTpa CaliTOB B ceTH MHTEp-
HET;

CPEACTBO MOATOTOBKH IPE3CH-
taruii MS PowerPoint;
MaTeMaTHYCCKHUN TTaKeT



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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Ccpely opraHu3aluu

MathCAD

VYuebHble ayJUTOPUH VIS TIPO-
BEJICHUS TEKYIEH U TIPOMEXKY-
TOYHOM arTecTanuu

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

Mebenn: yueOHas MeOETb.
TexHuueckue cpeacTna ooyue-
HUSL: 9KPaH, IPOCKTOP, KOMIIbIO-
Tep

MartemMaTHYECKUH TTaKeT
MathCAD

JI1st caMOCTOSITENHbHOM padOThl OOYYAIOIIMXCS MPEAYCMOTPEHBI TIOMEIICHUS, YKOMIUICK-
TOBaHHBIC CHEIMATN3UPOBAHHON MeOENbI0, OCHANEHHBIE KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIIOYCHUs K ceTu «MHTepHeT» U 00ecreueHreM J0CTyIa B JJIEKTPOHHYIO HHGOP-

MaIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HanMenoBanue moMmelieHui
JUISL CAMOCTOSITEIFHOM PabOThI
00yJaronmxcs

OcHaIIeHHOCTh MOMEIICHHI
JUTSL CAMOCTOSITEIILHOM PabOTHI
o0yJaronmxcs

[lepeueHb TUIICH3UOHHOTO
MPOrpaMMHOI0 00eCIIeUeHUS

IToMenienue anst caMocTos-
TEJNBHOW PabOTH 00YHAIOIIUXCS
(anTanbHbIM 3an Hay4Hoit Ono-
JTINOTCKH)

Mebens: yueOHas MeOenb
Kommnekr crienmannzupoBan-
HOW MeOeNn: KOMIIBIOTEpHBIS
CTOJIBI

O6opynoBaHue: KOMIBbIOTEpHAs
TEXHHUKA C OJKITIOUYCHUEM K
WH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOU ceTu «H-
TEPHET» U AOCTYIIOM B JJIEK-
TPOHHYIO HH(OPMAIIMOHHO-
o0Opa3oBaTenbHYIO cpely 00pa-
30BaTeNbHON OpraHU3aIiy, Beo-
KaMepbl, KOMMYHUKAIIUOHHOE
o0opyioBaHue, 00eCIeUnBat0-
1I1ee I0CTYI K CETH HHTEPHET
(mpoBoHOE coeHEeHNE U Oec-
MPOBOJIHOE COETMHEHHUE IO TEX-
nonorun Wi-Fi)

WntepueT-0pay3epsl AJs mpo-
CMOTpa CalTOB B ceTH MHTEp-
HET;

CPEICTBO MOATOTOBKH MPE3EH-
tauuii MS PowerPoint

[MTomerenue aJ1si CaMoOCTOs-
TEJNBHOW PabOTHl 00YHAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas MeOenb.
[Monxmrouenne kK nHGOpMAIIU-
OHHO-KOMMYHUKAIIMOHHOH CeTH
«/HTEpHET» M OCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITUOHHO-
obpa3oBarenbpHYyIO cpery oOpa-
30BaTENILHON OpraHu3aluu

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

CPEICTBO MOJATOTOBKH IPE3CH-
taruiit MS PowerPoint




