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1 Lenu 1 3a1a4n U3y4eHUS AUCIUTUIMHBI (MOIYIIS).

1.1 Llens 0CBOCHUS TUCIUIIINHEL.

[enstMu OCBOCHUS NTUCIUIUIMHBI «YPaBHEHUS! C YACTHBIMU MPOU3BOTHBIMUY SIBIISIOTCS:
MOATOTOBKA B 00J1aCTH ypaBHEHUH B YaCTHBIX MTPOU3BOIHBIX, HAXOISAIINX IPUMEHEHUE B 3a/1a9ax
MaTeMaTH4ecKol (Qu3uke, MeXaHuke, Owoyorud, 3kojoruu. OBiajJeHUE aHATUTUYCCKUMHU U
BBIYHCIUTEIIEHBIMA METOIAMHU PEIICHUS HAYaIbHO KPAeBhIX 337]a4 MaTEMATHICCKON (DU3HUKH.

1.2 3agaun TUCHMILIHHEIL.

OBnasieHne OCHOBHBIMH NOHATUSAMU, UACSIMHU U METOAAMU TEOPUU YPABHEHUMN B YAaCTHBIX
MIPOU3BOIHBIX; peau3alsl ajJrOpPUTMOB METOAa OA3MCHBIX MOTEHIMAIOB PEHICHUS OCHOBHBIX
HAyaJIbHO KPAaeBBIX 3a/1a4 C UCIIOJIb30BAHUEM CHCTEMbI KoMIibtoTepHoil anreopsl (MathCAD),
BU3yaH3alHs MOJyYEHHbIX PE3YIbTaTOB.

[Ipn ocBOeHMM AMCLIMITIMHBI BhIpabaThIBaeTCs obOlieMaTeMaTuyecKasl KyJabTypa: yMEHUe
JIOTUYECKH MBICIUTh, MPOBOAMTH JIOKA3aTEIbCTBA OCHOBHBIX YTBEP)KICHHM, yCTaHaBIUBATh
JIOTUYECKUE CBSI3U MEXKIY [OHATUSAMHU, TPUMEHSTHh I[OJIyd€HHbIE 3HAaHUS JJs aHajau3a
TupepeHInaibHbIX YpPaBHEHU B YaCTHBIX NPOU3BOJAHBIX MU 3(P(EKTUBHO HUX pEIIaTh.
[TonyuaeMble 3HaHMS JI€KaT B OCHOBE MAaTEMaTHUYECKOTO 0Opa30BaHUS M ONMUPAIOTCS HA 3HAHUS
TUCUMIUIMH:  MaTeMaTW4yecKud  aHanu3, anreOpa,  auddepeHUuanbHble  YpaBHEHMS,
(GYHKIIMOHATIBHBIM aHalu3, TeopHs (PYHKIMI KOMILJIEKCHOTO MEPEMEHHOTO, BBIYMCIUTENIbHBIE
METO/IbI.

1.3 MecTo AMCHUIUIMHBI (MOYJs) B CTPYKType 00pa3oBaTeIbHON MPOTPaMMBbl.

JucumruimHa «YpaBHEHHST C YaCTHBIMH TIPOW3BOJHBIMHY» OTHOCHUTCS K 4YacTH,
dhopmupyeMoil ydacTHUKaMH oOpa3oBaTeabHbIX oTHOIeHUH bioka 1 "ucrumiuasl (Momxymm)"
y4eOHOTO IIJIaHa.

3HaHUA ¥ YMEHUs, NMPUOOPETEHHbIE CTYACHTAMH B pe3yJbTaTe M3Y4YEHHUS AUCLHUILINHBI,
OyIdyT HCHOJB30BAaThCA NPU HU3YUYEHUH OOIMMX M CHEHUATbHBIX KYpCOB, IPHU BBIMOJHEHUU
KYpCOBBIX paOOT, CBSI3aHHBIX C IPUMEHEHUEM KOMIBIOTEPHBIX IMAKETOB MPHUKIAIHBIX IPOTPaMM.

1.4 TlepedeHp IUTAHUPYEMBIX pe3ylAbTATOB OOy4YEHHUS MO AUCHUILIMHE (MOJIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI.

N3yuenne paHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
oOyuaronuxcs KOMIETeHIUI

No WNunekc Conepxanue B pe3ynpraTe u3yueHus yueOHON AUCHUTIIHHBI
- le KOMIICT | KOMIICTCHIIM (I/IJ'II/I eé O6Y"IaI-OH_II/IeC$I JOJI?KHBI
| eHUUH YaCcTH) 3HAThH YMeTh BJIaJleTh
1. T1K-1 CIoco0eH pelarh HH(POPMALIUOHHO- peuiath CIIOCOOHOCTHIO
aKTyaJbHBIC U Ba)KHBIC KOMMYHHKAIIMOHHBIC | CTaHAAPTHBIC 33[a4l | peLIaTh
3a7a4n GYHIAMEHTATIBHON M | TEXHOJIOTHH H npoeCcCHOHATIBEHOM | CTaHOAapTHBIE 3a4a4n
MPHUKJIAJHON MAaTeMaTHKH OCHOBHBIC JESTeIbHOCTH Ha npodecCHOHATBHOM
TpeGoBaHus OCHOBE JESATETbHOCTH
HH(OPMALHOHHOM uH()OPMAOHHOW U
6e30macHOCTH OoubarorpaduIecKoit
KYITBTYPBI
2. TIK-2 croco0eH aKTUBHO METO/bI HCIIOJIb30BATh HaBBIKAMU
y4acTBOBAaTh B MCCIIEJOBAHMM | MAaTEMaTHYECKOTO M | METOJbI MaTeMaTHIECKOro 1
HOBBIX MaTEeMaTHYECKUX AJITOPUTMUYECKOT' O MATEMAaTHYCCKOro U AIITOPUTMUYCCKOT O
MOJIeIel B €CTECTBEHHBIX MOIEITUPOBAHHS AITOPUTMHYIECKOTO MOJICTTUPOBAHHS MIPH
HayKkax MOJICITUPOBAHHS [IPH | PELICHHH
peleHn TEOPETUIECKUX U
TEOPETUIECKUX U TPUKIAIHBIX 33124
TPHKIIA IHBIX 38124




2. CtpykTypa u cojiepKaHue JUCIUTUIMHBL.

2.1 Pacnipenienienue Tpy10EMKOCTH AUCIUITIIMHBI 110 BHIaM padoT.

OO6mast Tpy10€MKOCTh TUCIUIUIMHBI COCTABISIET 7 3a4eTHBIC eAMHUIILI (252 yaca, U3 HUX
— 132 yaca aynuTOpHON HArpy3KH: JIEKIMOHHBIX 66 4acoB, 1abopaTtopHbIx 66 yacos; 68,8 yacos
camocTosTeNIbHOM paboThl; 6 yacoB KCP), ux pacnpenenenue no Bujgam padboT MPEACTaBICHO B
TabIuIe

Bun yae6HOM paboThI Bcero Cemectpbl
4acoB (uacel)
6-i 7-1

KoHTakTHasi paboTa, B TOM YHcJIe: 138.5 64 74,5
AyIMTOpHBIE 3aHATHS (BCEro) 132 62 70
3aHsATHS JIGKIIMOHHOTO TUTIA 66 32 34
3aHATHSI CEMHUHApPCKOro THMa (CEMHUHApHI, MPaKTHUECKUE
3aQHSITHS) - - -
JlaboparopHbIe 3aHATHS 66 32 34
HNuas koHTaKTHas padora: 6,5 4.2 2,3
KonTpons camoctosarensHoi padotsl (KCP) 6 4 2
ITpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi pa6oTa, B TOM YHCJIe: 68.8 39,8 29
ITpopaboTka yaeOHOTO (TCOPETHIECKOTO) MaTepraa 56,8 39,8 17
[ToaroroBka K TEKyIeMy KOHTPOJTFO 12 12
O01mas Tpy10eMKOCTh qac. 252 108 144

B TOM YHCJIe KOHTAKTHAS | ;o0 ¢ 64 745

padora

3a4. efl 7 3 4

2.2 CTpyKTYypa TUCHUNJINHBI:
Pacnipenenennie BUIOB ydeOHOM pabOThl M MX TPYAOEMKOCTH IO pa3zesiaM JUCITUTIIUHBI.
Pazniensl AuCUUIUIUHDL, U3y4aeMble B 6 U 7 ceMecTpe

KonugectBo yacos
AynutopHas Breayr
Ne Hanmenosanue pasnenos Beero paGota ;5(;1;5;
J | 113 JIP | CPC
1 2 3 4 5 6 7
6-if cemecTp
1 |®yHKIMOHAIBHBIE IPOCTPAHCTBA 32 | 9 9 14
2 |CrnekTpasibHbIC 3a1a91 18 6 6 6
3 |YpaBuenue nuddy3un 24 | 8 8 8
4 |I'apmonnueckue HyHKIHH 29,8/ 9 9 11,8
Hmozo no oucyuninune: 108 | 32 32 39,8
7-ii cemecTp
1 |Teopus moTeHnuam€a 33 | 12 12 9
2 |O600611eHHOE penieHne 22 | 8 8 6
3 |Knaccudukanus ypaBHEHUH BTOPOTO MOPsIIKa 18 | 6 6 6
4 |YpaBHeHU runepboInyecKoro Tuna 24 | 8 8 8
Hmoeco no oucyuniune: 144 | 34 34 29




[Mpumeuanue: JI — nekuum, [13 — mpakrtuyeckue 3anstus / cemuHapbl, JIP — maGopatopHbie
sanstust, CPC — camocTosiTenpHas paboTa cTyieHTa
2.3 Conepixanue pa3aesioB AMCHUILIHHBI:
2.3.1 3anATHSA JEKIIMOHHOTO THIA.
dopma
Ne | HammeHnoBaHue paszaena Conepxanue paszena TEKYILETO
KOHTPOJIS
1 2 3 4
6-ii cemecTp
O YHKIIMOHAJIBHBIE 3aMbBIKaHHE MHOXKECTBA. JIMHEHHbBIE
MPOCTPAHCTBA MHOT000pa3usi TUIOTHBIE B HOPMUPOBAHHOM
npocTtpancTBe. baHaxoBo mpocTpaHCTBO.
[TormotHEHNE HOPMUPOBAHHOTO TIPOCTPAHCTBRA.
1 [Ipoctpanctro Jlebera. Mzomopdusm, nzomerpust

¥ BJIO)KEHUE HOPMHUPOBAHHBIX TIPOCTPAHCTB.
[Ipoctpancra CoOosieBa u nmpocTeiiias Teopema
BJIOKCHUSI.

HepasenctBo @punpuxca

CnekrtpanbHble 3a1a41

I'unb6eproBel npoctpancTBa. Psnpl Oypoe.
[TonHbIE OpTOrOHANBHBIE CUCTEMBI.
OpToroHanbHBIC PA3NIOKEHHS B THIILOEPTOBOM
npoctpancTBe. @opmyssl OCTpOrpaickoro u
I'puna. CiekTpanbHble 3a]a4M YPaBHEHUS
Jlannaca

VYpasuenue muddyzun

VYpaBuenue nuddy3uu, IpUHIUI MAaKCUMyMa.
[lepBas kpaeBast 3a1a4a ypaBHEHHS
TEIUIONPOBOJHOCTH, €MUHCTBEHHOCTh. MeTox
dypre, cymecTBoBanue pemenus. Ctadbunuzanus
pelIeHus IpH HEOTpaHUYEHHOM BpeMeHu. BTopas
KpaeBasi 3ajjaua ypaBHEHUS TEIUIONPOBOAHOCTH,
cyuiectBoBanue. Bropas kpaeBas 3aiaya,
crabmm3anus. OOpaTHas 3a1a4a
TEIUIONPOBOJHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3a/1a4ya TeIIONPOBOJHOCTH, PEryNspu3alus

I'apmonunueckue
GbyHKIIII

dyHaaMeHTaIbHOE pelleHre ypaBHeHus Jlaraca,
cBolicTBa. IHTErpajgbHOE PEICTABICHUE
¢bynkiun. ["apmMoHnYeckue QyHKINHU, CBOMCTBA.
Teopema o cpeanem. [ToampocTpaHcTBO
rapMOHUYECKHUX (DYHKIIMIA, IOJTHASI CUCTEMa
noTeHIHaI0B. [1oApOCTPaHCTBO TApMOHHYECKUX
dbyukumii, nemma HoBukoBa. 3amaua PoGena,
QJITOPUTM, TTOJHOTA CHCTEMBI

7-ii cemecTp

ONEeMEHTHI TECOpHUUn
IIOTCHIIMAaJIa

IToreHnnana ABOMHOIO CIIOS, TPAHUYHBIE
CBOMCTBA, MHTErPAIIBHBIN oneparop. Meroasl
TEOpUHU NOTEHIMaNa pemenus 1-oit u 2-on
KpaeBbIX 3a7a4. [lonHoTa cucremsbl anbda u Oerra.
Merton 6a3uCHBIX HOTEHIIMATIOB. BHYTpeHHSIS
3amauu lupuxie u BHyTpeHHss 3anaun HelimaHa.




Anropurmsl. burapmonnyeckas 3agaua,
€IMHCTBEHHOCTD, anroputm MbII

O060011eHHOE peleHHe

Jpyroe onpeneneHue 0000MIEHHOMN MPOU3BOTHOM.
Teopema Pucca 06 001emM BUjIe THHEHHBIX

¢ yHKIIMOHAIOB. BroskeHne ruis0epTOBBIX
npocrtpancts. CrencTBrue U3 TeopeMsl Pucca.
CYIIICCTBOBaHI/Ie U CAMHCTBCHHOCTD PCIICHUA
3agaun upuxie ypasaenus [lyaccona

Knaccudukarus
YPaBHEHUH BTOPOIO
3 |mopsiaka

YpaBHenus xapakrepuctuk. Kimaccuduxarmst
ypaBHEHUM BTOpOro nopsaka. [Ipusenenue x
KaHOHUYeCKOMY BHly. COOTHOLIEHUS HA
xapaktepucTukax. CeTka XapaKTepUCTHK, METO]
XapaKTUPHUCTHUK

YpaBHeHuUit
rUnepOoJMYEeCcKOro TuIa

BbiBoJ1 ypaBHEHUH 3BYKOBBIX KOJICOaHU.
OcHoBHbIE 337]aul. Y paBHEHHUS 3BYKOBBIX
KoJieOaHuil, OCHOBHBIE 3a/1auu. KpaeBbie 3amaun

4 Ha IpuMepe ypaBHeHUs MeMOpanbl. Meton @ypbe
JUIsl TIEPBOM KpaeBoi 3aaun. Bropas kpaeBast
3a/1aua 3BYKOBBIX KoJieOaHUN MeMOpaHbl. 3aK0H
COXpaHEHUs U TeOpeMa eTMHCTBEHHOCTH
2.3.2 3aHATHSA CEMHUHAPCKOI0 THUIA.
3aHATHS CEMHUHAPCKOTO THTA HE IPEAYCMOTPEHBI
2.3.3 JIaGopaTopHble 3aHATHSI.
dopma
No HaunmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4
6-if cemecTp
1 |BeluucieHue KpUBOJIMHEHHOTO MHTETpasia MepBOro U BTOPOro pojaa JIP
2 |Boluncrienue KpUBOJMHEIHBIX MHTErPAIOB CIEUAILHOTO BUIIA JIP
3 |Brrancnenue qBOMHOrO MHTETpaja 1o 3aJaHHON 00JaCTH JIP
4 |uTerpanbHOe MPeICTaBICHUE 3a1aHHON (PYHKIIMH JIP
5 |OproronanbHble BUCTeMBI. Pasznoxkenue B psiig Dypbe 3a1aHHON QyHKIIMH JIP
6 |[IpencraBieHue pelieHne ypaBHEHUS TEIIONPOBOIHOCTH JIP
7 |Anroputm pemnieHus oOpaTHOM 3aa4u TEIIONPOBOJIHOCTH JIP
8 |Perynspusanus pernieHusi 0OpaTHOM 3a/1auM TEIIONPOBOAHOCTH JIP
9 |3agaua PoOena JIP
7-i1 cemecTp
10 |Buyrpennsis kpaeBas 3agaya Jupuxie st ypaBHeHus Jlarmnaca JIP
11 |Buemnss kpaeBas 3agaya Jupuxie st ypaBaenus Jlamnaca JIP
12 |BuytpenHssist kpaeBas 3a1a4ya Heiimana s ypaBHenus Jlamiaca JIP
13 |Buemnsis kpaeBast 3a1aya Heiimana s ypaBHenus Jlannaca JIP
14 |BuytpenHsist kpaeBas 3a1a4a upuxie 1us ypaHenus Ilyaccona JIP
15 |burapmonmnueckas 3aiadya JIP
16 |3araua coOCTBEHHOr0 BUXPs 33JJaHHOM 0071aCcTH JIP

17 |IIpuBenieHre ypaBHEHHsI K KAHOHMYECKOMY BUITY




3amura naboparoproit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manucanue pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsl HE MPETyCMOTPEHBI

2.4 IlepevyeHb y4eOHO-METOAMYECKOTO ofecTedeHNs 11 CAMOCTOSITEJIbHOH PadoThI
00yYaIOUIMXCS 10 TUCHUHILTHHE (MOLYJII0)

[lepeuenp yueOHO-METOIMYECKOTO 00ECTICUEHMS] TUCIIUTUINHBI
Ne Bun CPC TI0 BBHITIOJTHEHUIO CAMOCTOSITEIIHHON pabOTHI

1 2 3

1 |[IpopaboTka yuebHOTO |JIUTEpaTypa U3 OCHOBHOTO U JOMOJIHUTEIBHOTO CIIUCKOB
(TEeopeTUYECcKOTO)
Marepuana

2 |llogroToBka K OO6pa3upl mporpamMM MO TemMaM JlabOpaTOpHBIX 3aHATUH B
TEKYIIEMY KOHTPOJIIO  |3JIEKTPOHHOM BHJIE

Y4eOHO-METOMYECKHUE MaTepuaibl JJII CaMOCTOATEIBbHON paboThl O0OyJaromIMXcs W3
YHUCJIa HHBAJIUIOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrapisiroTcst
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM UX 3I0POBbS U BOCIIPUATHS UHPOPMAIIH:

JIJIst AT ¢ HApYIICHUSIME 3PCHUS

— B (hopMe IIEKTPOHHOTO JOKYMCHTA,

JIJIs U1 ¢ HApYIICHUSIMH CITyXa:

— B (hopMe JIEKTPOHHOTO JTOKYMEHTA.

JIJIst U1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO aIapara:

— B (hopMe IIEKTPOHHOTO JOKYMCHTA,

JlaHHBI TIepEeYeHb MOJXKET OBITh KOHKPETHU3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. O0pa3oBarte/ibHbIE€ TEXHOJIOTHH.

Jlexuu, 1abopaTopHble 3aHATUS, KOHTPOJIbHBIE PA0OTHI, 3a4€T U K3aMEH.

Pa36op mpakTHueckux 3a1a4 ¥ IpUMEPOB, MOJICIUPOBAHUE CUTYAIUH, IPUBOISAIINX K TEM
WIM UHBIM OIIHOKaM B MporpamMme, BhIpaOOTKa HABBIKOB BBISBICHUS U HCIPABICHUS OIIMOOK B
IpolLecce HamucaHus mporpaMmel. [locTpoeHne TecToBBIX MPUMEPOB IS BBISIBJICHUS OLIMOOK B
porpaMMe u cpaBHeHUS d(H(HEKTUBHOCTU PA3TUYHBIX aITOPUTMOB.

Jlis Ui ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS MPEIyCMOTpPEHA OpraHu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

4. OueHOYHBbIE CPEACTBA A/l TEKYLIero KOHTPOJISl YCIIeBaeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oH/ OLIEeHOYHBIX CPEACTB /s POBeIeHNs TEKYIIero KOHTPOJIs.

4.1.1 IlpumepHBIii NepeYeHb TeM VI pedepaToB U YCTHBIX OIIPOCOB

1. JlaiiTe onmpeneneHue KBa3WIMHEHHOTO ypaBHEHUS IEPBOTO MOPSIIKA, €ro pelieHus?

2. Kakoe reomerpuyeckoe TOJKOBaHME MOXKHO JaTh KBA3WIMHEHHOMY ypaBHEHUIO
NIEPBOTO MOPAJKA, ET0 PELICHUIO, XapaKTePUCTUKaM ?

3. Cdopmynupyiire 3anauy Komu 11 KBa3uIMHEHHOTO ypaBHEHUS IEPBOTo NOPsIKa
U JalTe el TeOMETPUYECKYIO HHTEPIPETALHIO.

4. Yewm ompenensieTcsi TUIl ypaBHEHUSI BTOPOTO MOPsiIKa?



5. C momomiplo, Kakux NpeoOpa3oBaHUIl MOXKHO ypaBHEHHE BTOPOTO MOpsAKa
MPUBECTH K KAHOHUYECKOMY BHLy?

6. Haiitu o6nactu TUNEepOOJMYHOCTH, OIUIMOTHUYHOCTH U NApaObOIUYHOCTH
YpaBHEHHUS U TPUBECTH €ro K KAHOHMYECKOMY BH]Ly B 00J1aCTH TUIEPOOTHMYHOCTH.

7. Cdopmynupyere Teopemy Komu-KoaneBckoi.

Jaiite onpenerieHne KOPPEKTHO IMOCTABICHHON 3a/1a9l MAaTEeMAaTHYECKON (PU3UKH.

9. KakoBbl xapakTepHble OCOOCHHOCTH 3a4a4, MNPUBOAALINXCS K YpaBHEHHAM
rUMepOoIMIecKoro THIa?

10. B uem 3akimtouaercs pusuveckast uHTepIperarus popmyisr Jarambepa?

11. Yro Takoe mpsimast 1 oOpaTHast BoJHa?

12. Yro Takoe 001aCTh 3aBUCUMOCTH PEIICHUS?

13. Yem oOBsicHseTCS TOT (DaKT, YTO MPUHIHI [ T0lireHca He IMEeT MeCTa B TNIOCKOM
ciyqae?

14. Tlonb3ysich METOJIOM CITycKa, moiyuute u3 dopmyisl [lyaccona pemenus 3anauu
0 KoJIeOaHUN OECKOHEYHOW CTPYHBI.

15. Yro Takoe 3ama3apIBarOUINil MOTEHIMAT ?

16. B xakoMm cily4ae MOKET CYIIECTBOBATh CTAIIMOHAPHOE PEIICHHE HEOIHOPOTHOTO
ypaBHEHHS C HEOJHOPOHBIMU TPAHUIHBIMH YCIOBHSIMHA?

17. Kakas 3a1aua Ha3bpIBaeTCs XapaKTePUCTUUECKOMN?

©

4.1.2 O0pa3ubl HHAUBHUAYAJIbHBIX 3aaHUI

Homep Bapmanta K 3amanust ompenensieTcss HOMEPOM CTYJEHTa 10 CITUCKY TPYIIIBL.
Kaxxmomy BapHaHTy COOTBETCTBYET KPHBOJIMHEHHbINA TpeyronbHuk Q, ¢ rpanumeit S=3S, (cm.
[5], c. 5).

3amanue Ne 1 (K ). BerunciuTs aHaIMTHYECKH U HA KOMITBIOTEPE (B CHCTEME CUMBOJIBHOM
anreOpsl) IBOMHOM M KPUBOJIMHEWHBIE MHTETPAJIBI IEPBOTO U BTOPOTO poja

Jozﬂdxdy, J1:j2ds, J, =jydx,
Q S

S

I10 YKa3aHHbIM KOHTYpaM S= Sk C ITIOJIOKUTCIIbHBIM HaIllpaBJICHUEM O6XOI[a, 3armcaB AJIs1 Ka)I(,HOI;'I

JacTU KOHTYpa Sk MapaMEeTpUICCKOC IMPEACTABICHUEC KW COOTBCTCTBYIOIIHEC OIIPCACICHHBLIC
HUHTETpalibl, YUUTBIBAA HAIIPaBJICHUC 06x0z[a.

Saganme Ne 2 (K ). BoruucinTh 3Ha4eHUS] KPUBOJIMHEHHOTO HHTErpaja
1 0 2
(X, V) =— —In(x—xm +ly-y" )ds,
O Yo) == [ (x=x"f + (y-y"f

roe S=S, — yKa3aHHBIA IS KaXIOTO BapHaHTa KOHTYP, TOYKH (Xm, ym), m=123 —
COOTBETCTBEHHO BHEIIHSSA, TPaHWYHAs W BHYTPEHHsISI TOYKUA (BbIOpaTh CaMOCTOSITENHHO),

n=n (x, y)— BHEIIHSSI AMHUYHAsE HOPpMaib K S .

Baganme Ne 3. 1) Jlokasarb, uro ¢yukius In ((X— X" )2 + (y— ym)z) ABJIAETCS
rapMoHuueckoi npu (X, y);t(Xm, y’“), a QpyHKIHUS

B(r,t)= jln((x— rf+(y-ty )ds



rapmonuyeckas B Q u B obmactu Q" =R*\Q.

2) JlokazaTh aCUMIITOTUYECKOE PABEHCTBO

A H=(r) + )] dso@®,  r?+t? >,

3ananue Ne 4 (k). IToctpouts ananurudeckoe perienne merogom Oypoe npu ¢, =@, =0

u f(x)=0 u npencraButb popmynsl kodppunuento Pypre 3amaun

U =u,(xt)+f(x), xe(01), te(1),
u |x:0 =% (t) ! U|X:1 = (01(1:) )
u|t=0:H(x).

Oyukius Yy =H(X), omnpemensiercst aast BapuaHTa K KPUBOJMHEHHBIMH — CTOPOHAMH

TpeyronpHuka Q, .

3aganue Ne 5 (k). Tloctpouts aHanutiyeckoe pemenue merogoM Oypoe npu ¢, =@, =0

n f(x)=0 u npeacraButb Gopmyibl Kod3PPuirieHToB Pyphe 3a1a4u

u, =u,(xt+f(x), xe(0,1, te(0,T),

ou

on =@y(X)

x=0

=p(x),

x=1

au
on
uLO:H(x).

3amanue Ne 6 (K ). dns pemennii 3amau 4 u 5, Berauciauth N mepBbIX KO3(QQUIUEHTOB
dypre h, HavanpHOW  QyHKIUH y=H(x), mnocrpoutb rpaduku  (QyHKIHI
uM(0.3,1), u"(0.51t), 0<t<T (N=5, 10, 20, cpaBHHTH HX Ha OZHOM rpaduKe), MOIyIUTH
rpadukn byukmmit y=H(x), y=u" (X,0) u omenxy Hu N(x,0)—H (X)H ©1)"

Baganue Ne 7 (K). Pemrurs 3amaum 4 m 5 JUis HEOAHOPOJHOTO YypaBHEHHUS
terutonpoBoHocTH pu  f(X) =0.5qsin gzX , rae §=2 aj1st HEYETHBIX HOMEPOB M =4 ISl YETHBIX

Homepos K ; moctponts rpaduku dyskmmii U™ (0.3,1), uM(0.5,1), t>0; nomyuurs hopmysI
mwis C, (t).

Baganue Ne 8 (k). OGparnas temonpoBoaHocTh. HaliTh HavanbHOE paclpeelicHue

V(X,t)| _o =G(X). TemmepaTypr! B cTepxHe, ecii B MOMEHT BpeMeHn T>0 3ajaHo duHATBHOE

pacnpenenenue ¢ (X) — ykasaHHas Bbime GyHKIus, V(X,t) — pernieHue 3agayu:

v, (x,t) = Av(x,t)|X€Q o v(x,1)

o =0 V(xt)_ =9(x),

PaccmoTpeTs MeTO IpOoCTENIIEN PEryapu3alii, O — MaJblil IOJIOKUTEIbHBIA TapamMeTp:



v, (X,t) = Av(x,t)|xeQ o v(xt)

o =0 SV(X,0)[+V(x,T) =g(x)

Hns nannoro 77 (7 = 0.1, 0.2) u BeIOpaHHOTO & BBIYUCIUTEH C, (f) , MOJMYYHTH pEIICHUE

o6paTHOI1 3a1aun B BK e KOHEUHOH cymMmMbl Dypbe V' (X,1) , onmpenenuTs IpHOIIKEHHO HCKOMYIO
HavapHYIO0 QyHKIMIO V (X, 0), 1715 Hee MOMy4YHuTh pelieHue mpsiMoid 3a1adn U(X,t) ¢ HauaabHBIM

YCIIOBUEM ult_0 =V (X,0), BBUUCIUTH (HUHAIBHYIO ITOIPEIIHOCTD ||u (x,T)—-H (X)|| 01 UpH

pasubix O u N.

Baganue Ne 9 (K ). [ToTeHIan mpocToro caos

RX) = [, ¢"(WE(x —y)dS,,
HpI/IHI/IMaIOHII/II\/II MMOCTOAHHBIC 3HAYCHUS HA 'PaHULIC
R(x)|s = Rg = const,

HaszbIBaeTcsl mnoTeHuuasoMm PobGena, a ¢@* u Ry — IUIOTHOCTBIO M KoHcTaHToM PoGena
COOTBETCTBEHHO. [l 3a7aHHON KpuBOW S HaWTH MJIOTHOCTH @ M KOHCTaHTy Rg PobGena.
Hcnonb3ys MeTo1 6a3uCHBIX MOTEHIIMAJIOB.

3amanue Ne 10 (k). st xkpaeBoii 3agaun Heiimana uist ypasaenus ITyaccona
AV(x,Y), = f(x,y), , (x,y)eD,

ov

—1| =0.
anBD

B obnactu D =(0,7)x(0,7) Bbrunciauth K03pGUIUEHTH! V,, pa3iokeHus pemeHus V(X,Y) mo
OPTOHOPMUPOBAHHOM cucTeMe @, (X, Y) M HOITydUTh aHAIUTUYECKOE PelleHue (B BUIE psiaa), Tae

f(x,y) =H(x)cos( 2y) mns HeueTHbix BapuantoB K u f (X, y) =sin x H(y) a1 4eTHBIX BapHaHTOB
k; ¢byukums H(X) mis Bapmanta K ompenensiercs cropoHamu S2, S3  KPHBOJIMHEHHOIO

tpeyronermka Q. IlpencraButh rpaduk nosepxsoct: V' (X,Y); rpapuxm AV"(X,y) u
BBIYMCIUTh  morpemHoctb  &(N)= (J‘J‘ (AVN (x, ¥) = T (X, y))?dx dy)% ; mig n k=01 ..7
D

HpeACTaBUTh TabauLy Ko3hduuueHTos V,, . Mcnoas3obars MeTox ypbe (METOA pa3ioKeHHs 110

COOCTBEHHBIM CI)YHKI_II/IHM oIreparopa Jlamnaca O6paSYIOH_[I/IMI/I MNOJIHYKO  CUCTEMY B

noanpocrparctee LS (D), oproronamsrom equnnne, L, (D) ={} ®LS(D)):

[2 [2
Poo(X,¥) =,/—cosnX, @y (X y)=,/—cosky,
T T
2

@ (X, y)=—cosnxcosky, n, k=1 2,..
T

3aganme Ne 11 (K ). Pemnth ynciieHHO BHYTPEHHION 3a1ady JMpUXIe Ui ypaBHEHHS
Jlariaca



AU, Y)lg =0, (%) €Q,

uls =9(xy),

ucnonb3ys cucremy Gymkmuit o, m=L1..,N; tme Q=Q,, 0Q, =S=S1US2US3,

g(x,y)=M mpu (x,y)eS . Ipencrapurs nuuuu ypoBHs ¢ynkumu U" (X,Y); BBIYHCIHTH

[OTPELUIHOCTE 5(N):Hg —uNHS i pasubix N. Beruwcnuts wHTErpai mo S OT HOPMallbHOM
v N
npousBoaHoM U (X, Y).

Baganne Ne 12 (k). Pemuth YHCIEHHO KpaeByIO 3aqady ISl OMTapMOHHUYECKOTO
ypaBHEHUS

A w(X, y)‘Q =0, (x,¥)eQ,

ow
\N|S - a(X, y)’ % _b(X! y) )

S

-1, (x,y)eS,, 0,(x,y)eS,,
rae a(x,y)=40,(x,y)€S,, ub(x,y)=41(x,y)€S,,
1,(x,y) €S, 0,(x,y) €S,.

[IpencraButh: GOpMYITHPOBKY 3a7a4H, MIPEICTaBICHHE pemeHust W(X, Y), TpapuK JUHUA yPOBHS

Gysxmuu  W(X,Y), MOrpemHOCTh §(N)=Hg—WN

. TaONHIy BBIYMCICHHBIX KOA(P(GUIIMEHTOB

(busuueckas uHTEpIIpeTays: ecinu W(X,Y) — QyHKIHH TOKa, TO BEPIIMHBI TPEYrOJIbHUKA — ATO
TOYEYHBIC NCTOYHHUKH U CTOKH).

Zamanume Ne 13 (k). PemmTh 4MCIEHHO KpaeByIO 3amady IS OHUrapMOHHYECKOIO
ypaBHenus npu ycnoun a(x,y) =0, b(X,y)=¢ (X,y), rae ¢ (X,Y)—II0THOCTb MOTEHIHAIA

PoGena st S . Pemenne W(X, Y) — coOCTBEHHBIH (peryisipHbIN) BUXph 001aCTH.

3amanue Ne 14 (k). Inas nomepos k=1, 2,...,12 pemmurs 3amauy
u, =u,,(x,t)+ f(x), xe(©0,7), te(0,T),

u |x:0 =), u |X:,[ =g (1),

ou
u|t=0:u0(X), an =u'(x),

t=0

o (t) = ¢, (t) =0, pasnoxenunem pynkimii mo curycam kpatusix ayr (npu srom a,(t) =0). dus
HomepoB k=1,2,...6 B3 U'(X)=H(X), xe(0,1), u’(x)=0, xe(L7); u'(x)=0. dus
Homepos k=7,..,12 — u’(x) =0, u'(x) =H(x), xe(0,1), u'(x)=0, xe (L, 7). Oynxuus H(x)
xe(0,1), ompenmensercs KPUBOJIMHEWHBIMH CTOpOHAMHU TpeyroibHuka Q.. 3amucats B

AHAJTMTHYECKOM BHUJIE pelieHue 3aaaun MetoioM Oypee ipu T (X) = 0; Beimucars Gopmysibl st
K03 HUITUEHTOB b, (t): b/(t)=—n%b, (1), b/ (0)=u’, b/ (0)=u’. Bri6path N IS



N 2
npuGmmkensoro  pemennst U (X,t) = Z b, (t)\/: sinnx, mocrpouts rTpaduku QyHKIUIHA
1 T

2 2
u(x;, t), t>0, s HEKOTOPBIX X, rpaduku QyHKIHH H(UX(X,t)) H(O’”)’ H(Ut(x’t)) H(O’”)H ux

cyMMbl. Crienath «anumanuio» rpagpukos u(x, ph), xe(0,r7), p=1, 2, ..., Ipu HEKOTOPOM MaJIOM
h.

Bapanue Ne 15 (K ). Pemnts 3Ty 3a1a4y U1t HEOJHOPOIHOTO YPaBHEHUS

u, =u,,(x,t)+ f(x), xe(©0,7), te(0,T),

npu f(x)=0.5qsin gqzx, rae =2 UIs HEYETHBIX HOMEPOB M (=4 Ui YETHBIX HOMEPOB K ;
noctpouts rpaduku pyakuuii u(0.3,t), u(0.5), t>0.3ameuanue. 3aMeHON UCKOMOM (PYHKITUU
MOJKHO TIEPENTH K 3a/1aue C OJHOPOIHBIM YPaBHEHUEM.

I[J'If[ IMOJIYyYCHUA 3a4éTra CTYACHT JOOJDKCH BBINIOJIHUTE MW CAATh IPCTIOAaBaTCIIIO
MOJIYYCHHBIC TPAKTUYCCKHUE CCMCECTPOBBIC 3aIaHU .

4.2 ®oHI OLEHOYHBIX CPeICTB /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTaunu
4.2.1 IlpumepHbIii IepeYeHb BONPOCOB K IK3aMeHY

OcHoBHbIE (hYHKITMOHATBHBIE POCTPAHCTBA.
3aMbIKaHUE MHOYKECTBA.
Jluneiinpie MHOTOOOpa3Usl TUIOTHBIE B HOPMHUPOBAHHOM MPOCTPAHCTBE.
banaxoBo npocTpaHCTBO.
[TormonmHEHNE HOPMUPOBAHHOTO MPOCTPAHCTBA.
[IpocTtpanctBo Jlebera.
N3omopdusm, n30MeTpHs U BIOKEHHE HOPMUPOBAHHBIX MPOCTPAHCTB.
[IpocTtpanctBa CoboneBa U mpocTeas TeopeMa BIOKEHUSI.
HepasenctBo ®@puapuxca.
. 'unp6epToBBI MPOCTPAHCTBA.
. Psaaer @ypee.
. [lonHBIE OPTOrOHAJIBHBIE CUCTEMBI.
. OpToroHasbHbIe Pa3JI0KEHUS B THIOEPTOBOM MPOCTPAHCTBE.
. ®opmyibl OcTporpajackoro u ['puna.
. CnexTpasibHble 3a1aun ypaBHeHus Jlamiaca
. YpaBuenue quddy3un, NPUHIUIT MAKCUMYyMa.
. [lepBas kpaeBas 3a1aya ypaBHEHHsI TEIUIONPOBOJIHOCTH, €AMHCTBEHHOCTb.
. Meton ®ypbe, CyleCTBOBAHUE PELICHUS.
. Crabunuzanusi perieHus pu HeOTPaHUYEHHOM BpEMEHHU.
. Bropas kpaeBas 3aj1aua ypaBHEHUs TEIJIONPOBOJHOCTH, CYILIECTBOBAHUE.
. Bropast kpaeBas 3aiaya, crabunuzanusi.
. O6paTHas 3a7a4a TEIIONPOBOAHOCTH, HEKOPPEKTHOCTb.
. O6paTHas 3a7aua TEMIONPOBOHOCTH, PETYASPU3ALHUSL.
. Fapmonnueckue GyHKIUH.
. OyH/1aMEeHTaJIbHOE pellieHne ypaBHeHus Jlannaca, cBoiicTBa.
. UuTerpanbHOe ipeacTaBieHne (yHKITHH.
. l'apmoHnueckue QpyHKIMH, CBOMCTBA.
. Teopema o cpeanem.
. [loampocTpaHCTBO TapMOHHUYECKUX (PYHKIIMIA, TTOJIHAS CUCTEMA MMOTEHIIUATIOB.
. [loampocTpancTBo rapMoHnyueckux pyHKuui, 1emma HoBukosa.
. 3amaua PoGenHa, anroput™M, NOJTHOTA CUCTEMBI.

BoOoooo~Nooa~wWdE
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32. TloreHimaia JBOMHOTO CJIOS, TPAHUYHBIC CBOMCTBA, MHTETPAIBHEIN OMIEepaTop.
33. MeTtozpl TeopuH MOTEHIIMANA pelieHus 1-0ii U 2-0i KpaeBbIX 3a1a4.

34. TlomHoTa cuctemsl anb(da u oerra.

35. Metos 6a3uCHBIX MOTEHIIUAJIOB.

36. Buyrpennss 3anaun Jupuxie u Buyrpennsis 3anaun Heiimana. Anroputmesl.
37. burapMoHmnueckas 3aja4a, eAMHCTBEHHOCTH, anroput™M MBI

38. Omnpenenenrie 0600IICHHOM TPOU3BOIHOM.

39. Teopema Pucca 06 oOmiem Bujie THHEHHBIX ()YHKIIHOHAJIOB.

40. Brio>xeHue rmiibOepTOBBIX TPOCTPAHCTB.

41. CnenctBue u3 TeopeMsl Pucca.

42. CymecTBOBaHUE M €IMHCTBEHHOCTD penieHus 3aaauu Jupuxie ypapaenus [Iyaccona
43. Knaccudukanusi ypaBHEHUH BTOPOTO TOPSIIIKA.

44. YpaBHEHUS XapaKTEPUCTHUK.

45. Knaccuduxaius ypaBHEHHI BTOPOTO MOPSIIKA.

46. [IpuBereHNe K KAHOHMYECKOMY BHTY.

47. COOTHOILIEHUS HA XapaKTEPUCTHKAX.

48. CeTka XapaKTepUCTHUK, METO]T XapaKTHPUCTHK

49. YpaBHEHHU# rUNepOOITHYECKOTO THIIA.

50. Be1Boj1 ypaBHEHUH 3BYKOBBIX KosieOaHni. OCHOBHBIE 331a4H.

51. YpaBHeHus 3BYKOBBIX KOJieOaHU, OCHOBHBIE 3aJ[auu.

52. KpaeBple 3a1aun Ha IpuMepe ypaBHEHUSI MEMOpPaHBI.

53. Meroa @ypre 15 IEpBOM KpaeBOH 3a/1a4H.

54. Bropas kpaeBas 3ajjaua 3ByKOBbIX KojieO0aHUI MEMOpPaHBI.

55. 3aKOH COXpaHEHUs U TeOpeMa eTUHCTBEHHOCTH

4.2.2 llpumepHblie OUIETHI K IK3aMeHY

BUJIET Ne 1
1. ITpoctpancrBa CobosieBa 1 pocTeiIIas TeopemMa BIOKECHHS
2. Knaccudukanus ypaBHEHU BTOPOTO TOPsIIKa

3aB. kaenpoit MaTeMaTHIECKUX (M.HA. IpoboTeHKo)
Y KOMITBIOTEPHBIX METOJIOB

BWIET Ne 2
1. HepBa;I KpacBasd 3agada ypaBHCHUA TCIJIOMPOBOJHOCTH, CIUHCTBEHHOCTD
2. CYIJ_IGCTBOBEIHI/IC U CIMHCTBCHHOCTDL PCHICHUA 3a1a4 [[I/IpI/IXJ'Ie YPpaBHCHUS HyaCCOHa

3aB. kadenpoit MaTeMaTHYECKUX (M.HA. [IpoGoTeHKo)
Y KOMITBIOTEPHBIX METOJIOB

ODK3aMeHBI OLCHUBAKOTCA II0 CHUCTEMC. HCYIAOBJICTBOPUTCIBHO, YHOBJICTBOPUTCIIBHO,
XOpoumo, OTIUYHO.

OLIeHOLIHLIC CpeacTBa UIs HWHBAJIMAOB U JIMI C OIpaHUYCHHBIMH BO3MOXKHOCTAMU
3A0POBbA BBI6I/IpaIOTCH C YUCTOM UX MHANBUAYAJIbHBIX HCI/IXO(l)I/I?»I/I‘leCKI/IX 0COOCHHOCTEH.

— IIpu HeO6XOI[I/IMOCTI/I HHBAJINJAAM U JIMIAM C OTpAaHUYCHHBIMU BO3MOKHOCTAMHU 3JO0POBbA
MpeaAOCTABIIACTCA JOITOJTHUTECIIBHOC BPEMS IJIsI IOATOTOBKU OTBETA HA 9K3dMCHE;

— IIpHU IPOBCACHUU MPOLUCAYPbl OLICHUBAHUS PE3YJILTATOB 06yquH;1 HWHBAJIWIO0OB U JIHII C
OTPpaHUYCHHBIMH BO3MOXKHOCTAMU 3O0POBBA IMPEAYCMATPHUBACTCA UCIIOJIB30BAHUC TCXHHUYCCKUX
CpeACTB, HCOGXOI[I/IMBIX UM B CBA3U C UX NMHAUBHUYAJIbHBIMUA OCO6CHHOCT$IMI/I;



— TP HEOOXOIUMOCTH ISl 0OYJAIOIIUXCSl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U UHBAIMAOB TMpOIEAypa OLEHUBAHUSA pPE3YJIbTaTOB OOYUeHHS TO JIUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TaIIOB.

[Ipouienypa oueHHBaHUs PE3yIbTaTOB OOYUYEHUS WHBAIMIOB U JIUI] C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBbSl 110 JUCHUIUIMHE (MOIYJIIO) IpPEAYCMaTpUBAET IPENOCTABICHUE
uHpopmanmi B (opMax, amanTUPOBAHHBIX K OTPAHMUYCHHSIM WX 370POBbS W BOCIPHATHS
UHpOpMAIIHH:

JUig U1 ¢ HapyIIEHUMU 3PEHUs:

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUs MM ClIyXa:

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JUig U1 ¢ HapyIIEHUMU OIIOPHO-JBUTaTEILHOTO anmnapara:

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

5. IlepevyeHb OCHOBHOM U 10TOJIHUTEIbHON Y4eOHOI TuTepaTypbl, HeOOX0AMMOM A5
OCBOCHMS AMCUUIJIMHBI (MOIYJISA).

5.1 OcHoBHas JiuTEpaTypa:

1. Bunagumupos B.C., XKapunos B.B. YpaBHenus matematnueckoi GU3NKHU.
[DnexkTpoHHBIHN pecypc] — DnektpoH. gad. M.: dusmatnut, 2000. — 400 c. —
Pesxxum nmocryma: https://e.lanbook.com/book/2363#book_name

2. Tpenorun B.A. ®yHKIMOHATBHBIA aHATH3. [ DJIEKTPOHHBIA pecypc| — DIIEKTPOH.
naH. M.: ®usmaraut, 2007. — 488 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/59471?cateqory pk=911#book name

3. Onmneitnuk O.A. Jlekuuu 00 ypaBHEHUAX C YaCTHBIMU MMPOU3BOTHBIMH. [ DJIEKTPOHHBII
pecypc] — DnexrpoH. gaH. M.: Jlabopatopust 3Hanui, 2015. — 263 ¢. — Pexxum
nocryma: https://e.lanbook.com/book/70703?category _pk=906#book_name

4. Bamapun A.A., Bmagumupos B.C., Kapumosa X.X., Muxaitnos B.I1., Cugopos
10.B., [llabyana M.M. Co0pHUK 3a/1a4 TI0 YpaBHEHUSIM MaTEMaTHIECKON (U3UKH.
[DnexTponHblid pecypc] — DnekTpoH. AaH. M.: ®uszmaraut, 2003. — 288 c. —
Pexxum moctyna: https://e.lanbook.com/book/59314#book _name

Z[J'Iﬂ OCBOCHUA JUCHUIIIMHBI HHBAJIWAAMHU U JIMIAMH C OTPaAaHUYCHHBIMU BO3MOXHOCTAMU
300POBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHUJIC B 3J'ICKTpOHHO-6I/I6J'II/IOTe‘IHLIX CHUCTEMaAXx.

5.2 lono/iHUTe/IbHASI JIUTEpaTypa:

1. TlerpoBckuii N.I'. JIekiuu 06 ypaBHEHUAX C YaCTHBIMU MTPOU3BOTHBIMHU.
[DnexTpoHHbI pecypc] — DnekTpoH. naH. M.: ®uszmariut, 2009. — 404 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/59551#book_name

2. Cob6onesa E.C., ®areesa .M. 3aiauu u ynpakHeHUs 110 ypaBHEHUAM
MaTeMaTH4eCKOU (U3HUKH. [ DIEKTPOHHBIN pecypc| — DIEKTPOH. AaH.
M.:®uszmatnut, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book _name

3. Tpenorun B.A., Henocexuna U.C. YpaBHeHUs B UaCTHBIX MPOU3BOIHBIX.
[DnexTpoHHbIi pecypc] — OnekTpoH. naH. M.: ®uszmaraut, 2013. — 228 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/597447category_pk=3145#book name

5.3. llepuoguyeckne U3IaAHUA:


https://e.lanbook.com/book/2363#book_name
https://e.lanbook.com/book/59471?category_pk=911#book_name
https://e.lanbook.com/book/70703?category_pk=906#book_name
https://e.lanbook.com/book/59314#book_name
https://e.lanbook.com/book/59551#book_name
https://e.lanbook.com/book/5295#book_name
https://e.lanbook.com/book/59744?category_pk=3145#book_name

6. Ilepeyenr pecypcoB  HHPOPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJIS OCBOCHUSI JUCHUILIMHBI (MOLYJIs).

1. DnexkrponHo-OMONMMOTEUHas cuctema M3narenbcra «Jlanby http://e.lanbook.com.

2. Cnucok ymreparypsl mo MathCAD. O6pa3zoBarenbHbId MAaTEMAaTHUSCKUN CAlT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

3. OO1IepocCHiiCKIii MaTeMaTHIeCKUi moptan - Www.mathnet.ru;

7. Mertoauyeckne yKa3aHusi s OOyYalOIIUXCA IO OCBOEHUIO JUCIHUIJIMHBI
(Moay.Jsi).

[lo xypcy mnpenycMOTpPEHO NpOBEACHHUE JIEKIMOHHBIX 3aHATHUN, Ha KOTOPBIX AAaeTcs
OCHOBHOU TEOpeTHYECKU MaTepuai, paccMaTpUBalOTCSI OCHOBHbBIE MPUEMBI PELIEHUS 3a/1ad U
pelaTes NpUMEpPbI MPAKTUYECKUX 3a]1ad.

Ha naGopaTopHbIX 3aHATUSAX CTYIEHTHI, pellas CEMECTPOBbIE 3aJaHMsl, MPHOOPETAIOT
MPaKTUYECKUE HAaBBIKW IPUMEHEHNS KOMITbIOTEPHBIX ITaKETOB, HAITUCAHUSI M OTJIAJIKU IIPOrpamM,
MIPOrpaMMHOM peain3aiy aIropUTMOB KOMIIBIOTEPHOU I'padUKH.

Baxneimum sTanom Kypca SBISETCS caMOCTOSITeNbHas paboTa MO JAUCLUIUIMHE
«YpaBHEHUS B YAaCTHBIX NPOU3BOJHBIX», BO BPEMs KOTOPOH CTYAEHTHI OCYLIECTBIISIIOT
MpopaboTKy HEOOXOAUMOro MaTepuana, MCIOJb3ysS JUTepaTypy U3 OCHOBHOTO U
JOTIOJTHUTEIBHOTO CIHHCKOB, TOTOBATCA K TEKYyHIEMY KOHTpOJIIO, H3ydas HIpHUMEphl 3ajad,
PacCMOTPEHHBIX Ha JIEKIUSAX W Ha MPAKTUYECKUX 3aHATUAX, U 00paslbl MPOrpaMM IO TeMaM
1ab0paTOPHBIX 3aHATHI (BBIIAIOTCS CTYJEHTAM B 2JIEKTPOHHOM BHU/IE).

B ocBoeHMM NUCHMITIMHBI WHBAIUWAAMHU H JIMIIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMU
3I0POBBsI OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyallbHas y4deOHas pabora (KOHCYIbTallUU) —
JOTIOJTHUTEIFHOE Pa3bsICHEHNE YUSOHOTO MaTepHana.

WupuBuayanbHble  KOHCYJNBTAIlMM IO TMPEAMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CTIOCOOCTBYIOIIMM WHAWBUIYaTU3AIMH OOYUCHHS M YCTAaHOBJICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaresieM W OOyJaromuMcs WHBAJTUAOM WU JIMIIOM C OTPaHWYCHHBIMU
BO3MOJKHOCTSIMH 3/I0POBBSL.

8. Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX NPH OCYHIECTBJICHUN
00pa30BaTeJIbLHOI0 NMPOLECCa MO AMCIHUIIMHE (MOLYJIIO).
8.1 Ilepeyenb MHGOPMANTUOHHBIX TEXHOJIOTHH.

OcBoeHue KypcCa «ypaBHeHI/IH B YAaCTHBIX IMPOHU3BOAHLIX) IMPEAIIOJIaract TCOPETUICCKOC
HU3YUCHUC KOMIIBIOTCPHBIX TEXHOJIOTHH 1 IMPOBCACHUC ITPAKTHICCKUX 3aHATHUH C UCIOJIb30BaHUEM
KOMIIBIOTEpA.

8.2 Ilepeyenb HEOOXOAUMOI0 MPOTPAMMHOI0 o0ecTeYeHusl.
[TakeT koMmmbrOTEpHOH (cuMBOIBHOM) anredoper MATHCAD 14,
8.3 IlepeyeHb MHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:

1. Mypamkun B. I'. MmxeHepHble M HaydHble pacueThl B MPOrPaMMHOM KOMIUIEKCE
MathCAD: yueOHoe mnocobue. — Camapa: CI'ACY, 2011. — 84 c. - npocrymHo:
www.biblioclub.ru — Yausepcurerckas oubmmorexka ONLINE.

2. Cnucox mmreparypsl no MathCAD. OGOpa3zoBaTenbHbIi MaTeMaTH4eCKUH CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.



http://e.lanbook.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp
http://www.mathnet.ru/
http://www.biblioclub.ru/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

9. MarepuajJibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi I OCYIIECTBJIEHHSA
00pa30BaTeILHOTO MPoOLECCA MO JHCHHILTHHE (MOIYJIIO0)

MartepuanbHO-TeXHUYECKOe 00ecrieYeHre AU CIUTIITHBI
Ne Bun pabor
(Moynsl) M OCHAIIEHHOCTh

1. JlekuyonHsble 3aHATUSA | JIEKIMOHHAsA ayuTOpuUs

2. JlaboparopHslie Jlabopatopusi, yKOMIUIEKTOBaHHAsl KOMIIbIOTEpAMU JIJIsl
3aHSITHS paboThI CTYJIEHTOB U KOMIIBIOTEPOM JJIsl IIpEeroiaBarelis,

HOJIKJIFOYEHHBIM K HHTEPAKTUBHOM JTOCKE.

3. Texymuii KOHTPOJIb, Jlabopatopusi, yKOMIUIEKTOBaHHAsl KOMIIbIOTEpaMU sl
MIPOMEKYTOYHAs paboThI CTYJIEHTOB U KOMIIBIOTEPOM JJIs IIPEroiaBareis,
aTTecTalus NOJIKJIFOYEHHBIM K HHTEPAKTUBHOM JTOCKE.

4. CamocTosiTenbHas Jlabopatopusi, yKOMIUIEKTOBaHHAsl KOMIIbIOTEpAMU JIJIst
paboTta paboThI CTYJIEHTOB




