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1 Lenu u 3a1aun 3ydeHUs TUCIUTIITMHBI (MOIYJIs).

1.1 Llenb oCBOCHUS IUCHUTINHEL.

LenssMu OCBOCHMSI TUCHUIUIUHBI «YPpaBHEHUSI B YACTHBIX MPOU3BOJHBIX» SBISIOTCS:
MOATOTOBKA B 00JIACTH YPABHEHHH B YaCTHBIX ITPOU3BOAHBIX, HAXOISIINX IPUMEHEHHUE B 3a7a9ax
MaTeMaTH4ecKol (u3uke, MexaHuke, Ouosioruu, skonoruu. OBIageHUE AHATUTUYCCKUMH U
BBIYHMCIIUTEIILHBIMIA METOaMH PEIIEHUs OCHOBHBIX HauaJIbHO KPAeBBIX 3a/1a4.

1.2 3agaun QIUCHUIIIAHEL.

OBraeHne OCHOBHBIMH TIOHATHSIMU, UACSIMA H METOJAMH TEOPUH YPABHCHHUH B YaCTHBIX
NPOM3BOJIHBIX; MeToaMu Dypbe U 0a3UCHBIX TOTCHIIUAIOB IS AaHAJTUTUYECKOTO ¥ YUCICHHOTO
peIlIeHUsT OCHOBHBIX HAYaJbHO KPAeBBIX 3aJa4 C KCIOIH30BAHUEM CHUCTEMBbI KOMIBIOTEPHOU
anreopsl (MathCAD), Busyanusanus moay4eHHBIX PE3yIbTaTOB.

[Tpu ocBOCHMM MHCHIUILIMHBI BhIpaOAThIBACTCS 00IeMaTeMaTHIeCKas KyJIbTypa: YMECHUC
JIOTUYECKH MBICIIHTh, TPOBOJMTH J[OKA3aTEIbCTBA OCHOBHBIX YTBEPXKICHHM, YCTaHABIUBATH
JIOTHYECKUE CBSI3M MEXKIy TIOHATHSAMH, TPUMEHATh IMOJYYCHHBIC 3HAHUS I aHaJIn3a
nudepeHIaIbHbIX ypaBHCHUH B YACTHBIX TNPOM3BOJAHBIX W 3()(EKTHBHO HX pemarth.
[Tony4yaembie 3HAHUS JIEXKAT B OCHOBE MaTEMaTHYECKOTO 0Opa30BaHMs M OIMHMPAIOTCS HAa 3HAHUS
JTUCIUIUTMH: ~ MaTeMAaTUYeCKUW  aHanu3, anredpa, auddepeHIuaibHble  ypaBHCHHS,
(GYHKIMOHATIBHBIN aHaAU3, TeOpHs (YHKIHMHA KOMIUIEKCHOTO MEPEMEHHOTO, BBIYMCIUTEIbHBIC
METO/IbI.

1.3 MecTo nucuuminHbl (MOIyJis) B CTPYKTYpe 00pa3oBaTebHOM MPOrpaMMBI.

JucuuiuinHa «YpaBHEHHs B YaCTHBIX ITPOM3BOIHBIX)» OTHOCUTCS K 0a30Boii yactu bioka
1 "ductumiuasl (Moaynun)" yueOHOTO T1aHa.

3HaHUSA U yMEHUs, NpUOOPETEHHbIE CTYACHTAaMH B Pe3y/bTaTe U3yYEHHs JUCIUILIUHBI,
OyAyT HCHOJB30BATHCA MPU M3YYEHUH OOLIMX M CHEHHUAJIbHBIX KYpPCOB, NPHU BBINIOIHEHUU
KypCOBBIX M JUIUIOMHBIX pabOT, CBA3aHHBIX C AHAIMTUYECKMM M YHUCICHHBIMH METOAAMU
WCIIOJIB3YIOUIME KOMIIBIOTEPHBIE NAKEThl NPHUKJIAJHBIX NPOTpamMM JUIsl PEIICHUs HadalbHO
KpaeBbIX 33aJ]a4 MaTeMaTHUeCKON (PU3HKH.

1.4 TlepeueHb IUTAHUPYEMBIX pE3YyJIbTATOB OOyUEHHUS TO AUCHUIUIMHE (MOIYIIO),
COOTHECCHHBIX C IINTAaHUPYCMBIMHU PE3YyJIbTaTaMU OCBOCHU A O6p330B&TCJ'IBHOfI ImporpamMmal.

N3ydyenne paHHOW y4yeOHOM [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuxcsi KOMIETEHIIUN

No HNunexc Conepxanue B pesynbprare uzydeHus: yueOHON AUCIUTUIAHBI
I r‘{ KOMIIET | KOMIIETEHLIMH (Uu €€ o0yJaromuecs: JOIKHbI
" | eHumu YacTH) 3HATh YMeTh BJIaJleTh
1. OIlK-1 Croco0eH HaXOIUTh, UH(OPMAIIMOHHO- pewars CIOCOOHOCTHIO
(bopMyaHupoBaTh U pemarb KOMMYHHKAllMOHHbIE | CTaHAAPTHBIC 3aJ]a4d | pelIaTh
aKTyaJIbHbIC M 3HAYHMBIC TEXHOJIOTHH U npoeCCHOHANIBHON | CTaHIapTHBIC 3a/1a491
npo6IeMbl OCHOBHBbIE JeATEILHOCTH Ha npodecCHoHanbHOI
(byHIamMeHTanbHOM TpeGoBaHus OCHOBE JeATEILHOCTH
MaTEMaTUKHA U MEXaHUKH MHGOPMAIMOHHOM MHGOPMAIMOHHOH
6e30macHOCTH 6ubarorpaduueckoit
KYJIETYpBI
2 OIIK-2 Croco0OeH co3/1aBaTh, UH(OPMAIHOHHO- pemars CIOCOOHOCTHIO
AHAJIM3UPOBATD U KOMMYHHKAllMOHHbIE | CTaHAAPTHBIC 3aJa4d | pelIaTh
pean30BbIBaTh HOBBIC TEXHOJIOTHH U npoeCCHOHANIBHON | CTaHIapTHBIC 3a/[a491
MaTeMaTH4ECKUE MO/ICIH B OCHOBHBbIC JCSATEILHOCTH Ha npodeccCuoHanbHON
COBPEMEHHOM TpeGoBaHus OCHOBE JEATCIIBHOCTH
€CTeCTBO3HAHMY, TEXHUKE, UHGPOPMALIMOHHON UHPOPMALIMOHHON 1
SKOHOMUKE U yIIPABICHUU 0e30macHOCTH Ooubnuorpadpuueckoi
KYJIBTYpBbI




2. CtpykTypa u coaepkaHue TUCIUIUINHBI.

2.1 Pacnipenenenue Tpya0EMKOCTH TUCIUILIMHEI I10 BHIaM padoT.

OO11ast Tpy10EMKOCTD TUCIMILIMHBI COCTABIISCT 7 3aueTHbIC equHHIbI (252 vaca, U3 HUX
— 136 yaca aynuTOpHOW Harpy3Ku: JICKIIMOHHBIX 68 4yaca, labopatopHbix 68 vaca; 71,8 yacoB
camocTtosiTensHol paboTsl; 8 yacoB KCP), ux pacnpenenenue no Bugam padoT MPEACTaBICHO B
Tadmie

Bunx yuebnoli paboThl Bcero CemecTtphbl
4acoB (gacel)
6-i 7-

KonrakTHasi paboTa, B TOM YHCJIe: 1445 71,2 73,3
AyauTOpHBIE 3aHATHS (BCETo) 136 68 68
3aHATHS TEKIIMOHHOTO THIIA 68 34 34
3aHATUS CEMUHAPCKOTo TUMA (CEMUHApBI, NMPAKTUYCCKHE
3aHSTHUSA) B B B
JlaboparopHbIe 3aHATHS 68 34 34
HWnasi KOHTaKTHas padoTa: 8,5 4.2 4.3
KonTpons camocrositensHol pabotsl (KCP) 8 4 4
[Tpomexyrounas arrectanus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi pa60oTa, B TOM YHcJIe: 71,8 35.8 36
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 57,9 35,8 22,1
[ToaroToBka K TEKynieMy KOHTPOJIO 13,9 — 13,9
OO6mas Tpya10eMKOCTh yac. 252 90 162

B TOM 4HCJle KOHTAKTHAasI 144.5 71.2 733

pabora

3a4. ]l 7 3 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.
Pa3nens! qucummmHel, u3ydaeMsele B 6 1 7 cemecTpe

KomngectBo yacos
Bueayaur
Ne HaumenoBanue paznenon Beero A}’;I;%T:TI;HM OpH};}I
pabora
J | 113 JIP | CPC
1 2 3 4 5 6 7
6-ii cemecTp
1 |®yHKIMOHATIBHBIE IPOCTPAHCTBA 32 | 11 11 14
2 |CrektpasibHBIC 33/1a4H 18 | 8 8 6
3 |YpaBuenue mudpdys3un 24 | 8 8 8
4 |l'apmoHMYecKue QYHKIHH 30| 9 9 12
Hmoeco no oucyuniune: 36 36 40
7-ii cemecTp
1 |Teopus noreHuuana 37 | 14 14 9
2 |O60061eHHOe penieHne 23 | 8 8 6
3 |Kmaccudukanus ypaBHEHHH BTOPOTO MOPSIIKA 16 | 6 6 4
4 |YpaBHeHuil runepboInYecKoro Tuma 24 | 8 8 6
Hmoeco no oucyuniune: 36 36 25




[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapsl, JIP — maGoparopHbie
3anatusi, CPC — camoctositennpHas paboTa CTyAeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILUINHBI:
2.3.1 3ausaTH JeKINOHHOI0 THIIA.

dopma
Ne | HammeHoBaHue paznena Coneprxanue paszuena TEKYLIETro
KOHTPOJISI
1 2 3 4
6-ii cemecTp
OyHKIUOHAIbHBIE 3ambIKaHUE MHO€ECTBA. JInHelHbIe
IIPOCTPAHCTBA MHOr000pa3us MIOTHbIE B HOPMUPOBAHHOM
npoctpaHcTBe. baHaxoBo mpocTpaHCTBO.
[TonoaHeHre HOPMUPOBAHHOT'O IPOCTPAHCTBA.
IIpoctpanctBo Jlebera. izomopdusm, nusomerpus
U BJIOXKEHHE HOPMUPOBAHHBIX POCTPAHCTB.
[TpoctpanctBa CoboseBa u npocTeiinas TeopeMa
BiIOkeHUs. HepaBeHncTBo @puapuxca
Cnextpanbhble 3a1aun | 'unbp0epToBbI mpocTtpaHcTBa. Psnbl ypee.
[TosiHBIE OPTOTOHAJIBHBIE CHCTEMBI.
OpToroHanbHbIe Pa3IoKeHUs B THILOEPTOBOM
npoctpanctse. Dopmynsl OcTporpaackoro u
['puna. CnexkTpanbHble 3a/1a4d yPAaBHEHUS
Jlannaca
VYpaBuenue qudpdy3un | YpasHenue nupdy3un, IpUHIUIT MAaKCUMyMa.
IlepBas kpaeBas 3ajjaya ypaBHEHHUs
TEIUIONPOBOAHOCTH, €MUHCTBEHHOCTh. MeTon
®dypre, cyniecTBoBaHue penieHus. Crabunuzamnms
pelIeHns IPY HEOTPaHUYEHHOM BpeMeHu. Bropas
KpaeBas 3ajjauya ypaBHEHUS TEIUIONPOBOAHOCTH,
cylecTBoBaHue. Bropas kpaesas 3anayda,
crabmmm3anusa. O6paTHas 3a7a4a
TEIUIONPOBOAHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3aJ1a4a TEIIONPOBOAHOCTH, PETYISIpU3ALINS
["apmonnueckue dyHaaMeHTaIbHOE peleHue ypaBHeHus Jlamnaca,
byHKIIUN cBolicTBa. IHTErpasibHOE MTPEACTABICHUE
¢bynkuuu. 'apmoHndeckue GyHKINUU, CBOMCTBA.
Teopema o cpennem. [loampocTpancTBO
rapMOHUYECKUX (QYHKIUH, TOJTHAs CUCTeMa
noteHuuainos. [loanpocTpaHcTBO TapMOHUYECKUX
dbynkuii, nemma HoBukosa. 3agaua PoGena,
QJITOPUTM, MOJTHOTA CUCTEMBI

7-ii ceMecTp
DNeMEHTBI TEOPUH IToreHnnana 1BOMHOIO €105, TPAHUYHbIE
[IOTEHLIMAJIA CBOMCTBA, MHTETPAIbHBIN oniepatop. MeTosl
TEOpUU NOTEHIMaNa pemeHus 1-oit u 2-oui
KpaeBbIx 3a7a4. [lomHoTa cuctemsl anbda u O6erra.
Merton 6a3uCHBIX TOTEHIHUATOB. BHyTpeHH: s
3agaun Jupuxie u Buyrpenunss 3agaun Heiimana.
Anroputmsl. burapmonnyeckas 3agaua,
€AMHCTBEHHOCTD, aIroput™ MbBII




O6o6mmenHoe pemienne | [Ipyroe onpeneneHue 0000IIEHHON MPOU3BOTHOM.
Teopema Pucca 06 o01iemM Buie THHEHHBIX
¢yHkunonanoB. Bioxxenne runb0epTOBBIX
npoctpanct. CnenctBue U3 TeopeMsl Pucca.
Cy1iecTBOBaHUE U €IMHCTBEHHOCTD PEILICHUS
3agaun [{upuxie ypaBuenus [lyaccona
Knaccudukanus VYpaBHeHus xapakrepuctuk. Kiaccuduxanms
ypaBHEHU BTOPOTO ypaBHEHHUI BTOporo nopsjaka. [Ipusenenue k

3 |mopsinka KaHOHMYECKOMY BUly. COOTHOILIEHUS HA
xapakTtepuctukax. CeTka XapaKTepUCTHK, METO]
XapaKTEPUCTUK

VYpaBHenuii BpIBO1 ypaBHEHM 3BYKOBBIX KOJICOAHMIA.
runepoonnyeckoro Tuna |OCHOBHBIC 3a/1a4d. Y paBHEHHUS 3BYKOBBIX
KosebaHuil, ocHOBHBIE 3a7aun. KpaeBble 3a1auu

4 Ha IpuMepe ypaBHeHUsI MeMOpaHbl. Meton @ypre
JUTsI IEPBOM KpaeBoit 3afauu. Bropas kpaeBas
3aJ1a4ya 3ByKOBbIX KOJIeOaHUH MeMOpaHbl. 3aKOH
COXpaHEHHUsI U TeOpeMa eTMHCTBEHHOCTH

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3aHATHS] CEMUHAPCKOTr0 TUIIA HE MPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma
Ne HanmenoBaHue 1a00paToOpHBIX paboT TEKYLIETO
KOHTPOJIA
1 3 4
6-ii cemecTp

1 |Berunciienre KpuBOJIMHEMHOTO MHTETpaJia MEPBOro U BTOPOTO poja JIP

2 |BpruncieHne KpUBOJIMHEWHBIX HHTETPAJIOB CHEIHATLHOTO THIIA JIP

3 |Beramcnenue MBOMHOTO MHTErpaia 1Mo 3aJaHHON 00J1acTH JIP

4 |nTerpanbHOe MpeACTaBICHHUE 3aJaHHON QYHKIIMU JIP

5 |OproronanbHble cucteMbl. Pasnoxenue B psia Pypbe 3ajaHHON QYHKIIUU JIP

6 |IIpencraBieHue penieHne ypaBHEHHs TEIUIONPOBOAHOCTH JIP

7 |AnroputM penieHusi 00paTHOM 3a/1a4Ml TETJIONPOBOJHOCTH JIP

8 |Perymsipusanmsi penieHnst 00paTHOW 3aJ]a4M TETUIONPOBOHOCTH JIP

9 |3amaya Pobena JIP

7-it cemecTp

10 |Buytpennsist kpaeBas 3a1aua Jlupuxie i ypaBHeHus Jlamnaca JIP
11 |Buemnss kpaeBas 3aj1ada Jupuxie nist ypaBHenus Jlamiaca JIP
12 |Buytpenssist kpaeBas 3aj1aua Heiimana st ypaBHenus Jlamiaca JIP
13 |Buemnss kpaeBas 3anaya Helimana anst ypaBHenus Jlannaca JIP
14 |BuytpenHnsis kpaeBas 3ai1a4ya Jupuxie nis ypaBHeHus Ilyaccona JIP
15 |burapmonnueckas 3agada JIP
16 |3agaga cOOCTBEHHOTO BHXPS 3aJaHHOHN 00J1acTH JIP
17 |[IpuBeneHne ypaBHeHHUs K KAHOHUYECKOMY BUIY

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekrta (KII), kypcoBoit
pabotel (KP), pacuerHo-rpadmueckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (D),
koyutokBuyM (K), rectupoBanue (T) u T.1.



2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl HE TPETyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI
Ne Bun CPC T10 BBITMIOJTHEHUIO CAMOCTOSITEILHON paboThI

1 2 3

1 |IIpopabotka yuebnoro |JIutepaTypa u3 OCHOBHOTO M JTOTIOJIHUTEIHFHOTO CIIUCKOB
(TEOpETHYECKOTO)
MaTtepuana

2 |([loaroroBka k OO0pasupl mporpamMm Mo TemMaMm JabOpaTOpHBIX 3aHATHA B
TEKYIIEeMY KOHTPOJIFO  |3JISKTPOHHOM BHJIC

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 3J0POBbS U BOCIIPUATHS UHPOPMALUH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JInst L ¢ HapyIISHUSIMH CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MpPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Jlexiuu, m1abopaTopHbIe 3aHATHUS, KOHTPOJIbHBIE PAa0OTHI, 3a4€T U IK3AMEH.

Pa36op npakTudeckux 3a1a4d ¥ MpUMEPOB, MOACIIUPOBAHNE CUTYAIIUH, TPUBOISIIUX K TEM
WIM UHBIM OIIMOKaM B MpOrpaMMe, BhIPaOOTKa HABBIKOB BBHISIBJICHHS U UCTIPABICHUS OMIMOOK B
nponecce HarrCaHus IporpaMmal. HOCTpOeHI/Ie TCCTOBBIX IPHUMEPOB JJI1 BBISABJICHU A omruboK B
nporpaMmMme U cpaBHeHUs 23PGEKTUBHOCTH PA3TUYHBIX aITOPUTMOB.

I[J'ISI JuL ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMH 300POBbA NPECAYCMOTPEHA OpraHu3alusa
KOHCYJIBTALIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHJ OLIEeHOYHBIX CPEACTB A/ MPOBeAeHUs TeKYIero KOHTPOJIs.

4.1.1 IlpumepHbIii IepeyeHb TeM 1 pe¢epaToB U YCTHBIX ONIPOCOB

1. JaiiTe onpeneneHne KBa3WIMHEHHOTO ypaBHEHHUs IEPBOT0 MOPs/IKa, €r0 peleHns?

2. Kakoe reomerpuueckoe TOJIKOBaHHE MOXKHO JlaTh KBAa3WIMHEHHOMY ypaBHEHUIO
IIEPBOTO MOPAJIKA, ET0 PELICHUIO, XapAKTEPUCTUKAM ?

3. Cdopmynupyiite 3anauay Komm 11 kBa3uInHEHOTO ypaBHEHHUS [IEPBOT0 NOPsiIKa
U JaliTe el TeOMETPUUECKYIO HHTEPIPETALUIO.

4. Yewm ompenensercs TUIl ypaBHEHUs] BTOPOTO HoOpsika?

5. C mnomoluiplo, Kakux NpeoOpa3oBaHU MOXKHO ypaBHEHHE BTOPOTO MOpsAKa
IIPUBECTH K KAHOHUYECKOMY BUAY?



6. Haiitu oOmact THNEPOOJMYHOCTH, ODJUIMNTAYHOCTH U  MapabOJIUIHOCTH
yYpaBHEHHS U TIPUBECTU €T0 K KAHOHMYECKOMY BH]y B 00J1aCTH THIIEPOOTHMYHOCTH.

7. Cdopmynupyere Teopemy Komm-KoaneBckoii.

JlaiiTe onpezieneHre KOPPEKTHO MOCTaBICHHOH 33/1a4l MaTeMaTH4YeCKO (pU3HKH.

9. KakoBbl XapakTepHble OCOOCHHOCTH 33Jay, HPUBOAALIMXCS K YpaBHEHHSIM
runepooIn4ecKoro Tuna?

10. B uem 3akitouaetcs pusudeckas uHTepnperanus hopmyisl Jarambepa?

11. Yro Takoe mpsimMasi 1 oOpaTHasi BomHa?

12. Yro Takoe 061aCTh 3aBUCUMOCTHU PEIICHUS?

13. Yem oObsicHgeTcst TOT (haKT, YTO IpUHIUIN [ FOHTreHca He UMEET MECTa B INIOCKOM
ciyyae?

14. ITonp3ysicb METOIOM CITyCKa, oiyuute U3 ¢popmyisl [lyaccona pemenus 3anaun
0 KoJiebaHUU OECKOHEYHOU CTPYHBI.

15. Yro Takoe 3ama3pIBalOIMNA NOTEHIIMAN?

16. B xakoMm ciiyyae MOXKET CYIECTBOBATh CTAllMOHAPHOE PEIIEHUE HEOJHOPOIHOIO
YpaBHEHMs C HEOJAHOPOAHBIMU TPAHUYHBIMH YCIOBUSIMHU?

17. Kakas 3a7jaua Ha3bIBaeTCs XapaKTepPUCTHUECKON?

o

4.1.2 O0pa3ubl HHANBHUAYAJIbHBIX 321aHUM

Homep Bapuanta K 3amaHus ompemensieTcsi HOMEPOM CTYICHTA IO CIHCKY TPYIIIBL.
KaxoMy BapHaHTy COOTBETCTBYET KPUBOJIMHEHHBIH TpeyroibHUK Q, ¢ rpanuneid S=S, (cm.

[5], c. 5).

3ananue Ne 1 (k). BeraucinTh aHATUTHYECKH M Ha KOMITBIOTEPE (B CHCTEME CHMBOJIBHOM
anredpbl) ABOMHON M KPUBOJIMHEWHbBIE HHTETPAJIBI IEPBOTO U BTOPOTO pojia

Jo=[[dxdy, J,=[2ds, J,=]ydx,
Q S S

10 YKa3aHHBIM KOHTYpaM S =S, € IIOJIOKUTEJIbHBIM HAIIPABICHUEM 00X0/1a, 3aIIKCaB ISl KaX 101
4acTH KOHTypa S, INapaMEeTPUYECKOE IPEICTaBICHHE U COOTBETCTBYIOIIME OIpPEACICHHBIC
UHTETpabl, yUUTHIBAs HaNpaBiieHHue 00Xo/a.

Bananne Ne 2 (K ). Beraucnuts 3HaUCHHST KPUBOJIMHEHHOTO HHTETpaia
1 0 2

Jo(Xys Vi) =— —In(x—xm +ly—-y" }js,
O Yo) == [ (x=x"F + (y-y")

rae S=S, — yKasaHHBIA IS KaKIOr0 BapHaHTa KOHTYP, TOUYKH (Xm, ym), m=12,3
COOTBETCTBEHHO BHEINHAS, TPAaHWYHAS M BHYTPEHHAS TOYKH (BBIOPATh CaMOCTOSTEIBHO),

n= ﬁ(X, y)— BHEIITHSISI €IMHUYHAS. HOPMaJb K S .

3aganme Ne 3. 1) Jlokasarb, 4TO (QYHKIUSA In((x—xm)ZJr(y—ym)z) SABJISIETCS

rapMOHHYECKOM pu (X, y);t(xm, y" ), a QyHKIWMs

Brt)= jln ((x— ry + (y—t)z)ds

rapMonmdeckas B Q u B obmactu Q' =R*\Q.



2) JlokazaTh aCHMOTOTHYECKOE PAaBEHCTBO
,6’(r,t):In((r)2 + (t)z)j ds+o(1), r? +t% >oo.
S
3aganue Ne 4 (k). IToctpouTs aHanuTH4eckoe peuieHne MerogoM ypee npu ¢, =@, =0
u f(x)=0 u npeacraBute Gopmyinsl korpunrenTos Pypbe 3a1aun

u, =u, (xt)+f(x), xe(01), te(0,T),

ul =a®. u_ =a,
ult:O: H(x).
@Oynkums  y=H(X), onpenensercss s Bapuanta K KPUBOJMHEHHBIMH — CTOPOHAMH
TpeyroibHuka Q, .

3aganue Ne 5 (k). Toctpouts aHanuTudeckoe pemeHne meroaoM Oypwe npu ¢, =@, =0

u f(xX)=0 u npeacraButs Gpopmynsl kodpunrentoB ypwe 3a1aun

u, =u, (x,t)+f(x), xe(01), te(0,T),

au

an :(Dl(X),

x=1

:¢O(X) '

x=0

au
on
uL:O:H(x).

Bapanune Ne 6 (k). dust pernenwuii 3amad 4 u 5, Beraucauth N mepBbix K03 QUIIMEHTOB
dypre  h HavanpHOM  QyHkmmu  y=H(X), moctpoutrs  rpaduku  (GyHKIUI

n

u™(0.3,t), uM(0.5t), 0<t<T (N =5, 10, 20, cpaBHHTH UX Ha OJHOM TpaduKe), TONYIUTH
rpaduxu pyakuuit y=H(X), y=u"(x,0) u onenky Hu N(x,0)—-H (X)H 01 -

3aganue Ne 7 (K). Pemruite 3amauu 4 w 5 A HEOOHOPOAHOTO ypaBHEHHUS
teronpoBogHoct npu T (x) =0.5qsin 92X, rae =2 111 HeYSTHBIX HOMEPOB U (=4 /1715l 4eTHBIX

Homepos K ; moctpouts rpadmkn Gpyskumii u™ (0.3,1), u™(0.5,t), t>0; momyuuTs PopMyIHI
s ¢, (t).

Bapanne Ne 8 (k). OGparHas termonpoBoaHOCTh. HaiiTi HavambHOE pacrpesesieHue

V(X,'[)|t:0 =G(X). Temmeparypsl B CTEPXKHE, €CIM B MOMEHT BpeMeHH 1>0 3a1aHo (QUHAILHOE

pactipenenenue g (X) — ykasaHHas Bele GyHkus, V(X,t) — pelieHue 3aaa4u:
v, (x,1) = Av(x,t)|XEQ, v(x,t)|6Q =0, v(x,t)|_ =9(x),
PaccMoTpeTs METOT TpOCTENIIEH PETYISIPU3ALNNA, O — MAaJIbIM MOJO0KUTEIBbHBIN IapaMeTp:

V(%) =Av(x, 1) . V(D) =0,  SV(x,0)[+v(x,T)=g(x)



Jns manHoro 7 (7 = 0.1, 0.2) u BbiOpanHOro & BbuHCHUTh Cy (f) , MOmyuuTh perieHue
00paTHOM 3a/1a4H B BUJI€ KOHEYHOM CyMMbI Dypbe V" (X,t) , OIpeaenuTh NPUOIMKEHHO HCKOMYIO
HayanbHy0 QyHKIMIO V (X,0), U Hee MOoIy4uTh peleHne npsMoi 3a1aun U(X,t) ¢ HauyaJbHBIM

YCIOBUEM ulti0 =V (X,0), BBYUCIUTH (UHATBHYIO IOTPEIIHOCTH ||u (x,T)-H (X)|| ©p TIpu
pasubix o u N.

3amanue Ne 9 (K ). [ToreHunuan mpocToro cios

RX) = [, ¢*OE(x —y)dS,,
HpI/IHI/IMaIOIJ_[I/Iﬁ MOCTOAHHBIC 3HAYCHUA HA I'PAaHULIC
R(x)|s = Rg = const,

Has3bIBaeTCs NOTeHIManoM PoOena, a ¢@* m Rg — IUIOTHOCTBIO M KOHCTaHTOH PobOena
COOTBETCTBEHHO. [l 3amaHHON KpWBOH S HaWTH IUIOTHOCTH (° M KOHCTaHTy Rg PoOena.
Hcnonb3ys MeTos 6a3uCHBIX IOTEHIIMAJIOB.

3amanue Ne 10 (k). J{nsa xpaesoii 3agaun Helimana ist ypaBHeHus Ilyaccona
AV(x,Y)|, = f(xY), , (x,y)eD,
N g,
a n oD

B obnactu D =(0,7) % (0, 7) Beruncauth ko3pGUIUEHTH V,, pa3ioxeHus pemeHus V(X,Y) mo
OPTOHOPMHUPOBAHHOM cHCTEME @, (X, Y) H IIOIy4UTh aHATUTUYECKOE pelieHune (B BUIE piaa), Tae

f(x,y) =H(x)cos( 2y) nns HeyerHsix BapuantoB K 1 f (X, y) =sin X H(y) a5 4eTHbIX BapHaHTOB
k; dynkmus H(X) anst Bapmanta K ompemensercss cropoHamu S2, S3  KpUBOJMHEHHOTO
Tpeyronbhuka Q, . Ilpencrasuth rpadux mosepxHocTd V" (X,Yy); rpapuxu AV"(X,y) wu

BeaHCIATE  morpemHocts £(N) = (”(AVN (x,y)— f(x, y))ZdXdy)% ;  mma n, k=01, ..,7
D

NpeJCTaBUTh TaOMUILy KOdpduueHTos V,, . McrionszoBats Metoa @ypbe (METO pas3ioKeHHs IO

coOcTBeHHBIM  (YHKIUSAM omeparopa Jlammaca o00pa3ylonuMHu —TOJHYIO CHCTEMY B
noanpoctpanctse LS (D), oproronansnom eaunue, L, (D) ={I3®LS(D)):

2 2
Puo (% Y) =/ = cosnX, gy, (x,Y) == cosky,
T T
2

o (X, y)=—cosnxcosky, n, k=1 2,..
T

3aganme Ne 11 (k). Pemmnts ynciieHHO BHYTPEHHIOIO 3a1auy Jupuxiie Ui ypaBHEHHS
Jlammaca

Au(x,y), =0, (xy)eQ,

uly =g(x,y),



ucnone3yst cucremy ¢ynkmuid o', m=L..,N; rae Q=Q,, 0Q,=S=S1US2US3,

g(x,y)=M npu (x,y)eS . Ipeacraputs nuuuu ypoBHs (yHKuuH U (X,Y); BBIYHCIUTEH

MOTPEIIHOCTh 5(N)=Hg—uNHs st pa3Hbix N. Beramciauthe wHTErpai mo S OT HOPMaIbHOU

npomssoaoit U™ (X, ).

Baganue Ne 12 (k). PemmTh YHCIEHHO KpaeByl 3amady sl OHUrapMOHHYECKOTO
ypaBHEHUS

Awx Y, =0, (xy)eQ,

ow|
W|S=a(X,y), % —b(X,y),

S

-1 (x,y) €S, 0,(x,y)eSs,,
rae a(x,y)=<0,(x,y)€S,, u b(x,y)=41(x,y)€S,,
1 (x,y)eSs,, 0,(x,y)eS,.

[TpencraBuTh: GOPMYIUPOBKY 3a7a4H, IpeacTaBleHHe pemeHuss W(X, Y), rpaduk TMHUNA ypOBHS

¢ynkuun  W(X,Yy), norpemHocts O(N)= Hg —w"|| , TabmuIiy BBIMHCIEHHBIX KOI()PUIMEHTOB

o’
(pusnueckas untepnperauus: eca W(X,Yy) — QyHKIMU TOKa, TO BEPILUHBI TPEYTOJIbHUKA — 3TO
TOYCYHBIC UCTOYHUKU U CTOKH).

Bapanne Ne 13 (k). PemuTh 9YHCIEHHO KpaeBylO 3a1ady sl OMTapMOHHYECKOTO
ypasHenus npu yeaosuu a(x,y) =0, b(X,y)=¢ (X,Y), rae ¢ (X,Y)—IIOTHOCTH TOTEHIHANA
PoGena mnst S . Pemenne W(X, y) — COOCTBEHHBIH (PETYJISIPHBI) BUXPh 00JIACTH.

apanne Ne 14 (K ). [Ins vomepos k=1, 2,...,12 pemmrs 3a1a4y
u, =u,,(x,t)+ f(x), xe(x), te(0T),

! |x:0 =(1), U |X:7r =o(1),

0 ou 1
ultzozu (x), %t:o =u'(x),
@, (t) =, (t) =0, pasnoxennem Gpynkumii Mo curycam KpaTHbix ayr (npu stom a, (t) =0). Tas
HomepoB k=12 ...6 B3t U°(X)=H(x), xe(0,1), u’(X)=0, xe(L,z); u'(x)=0. Jns
HoMepor k=7,..,12 — u’(x) =0, u*(x) =H(x), x(0,1), u'(x)=0, xe (L, 7). Oyuxumsa H(x)
xe(0,]), ompenmensercss KPHBOJIMHEHHBIMH CTOpDOHAMH TpeyroibHHKa Q,. 3amucath B

AQHAJIMTUYECKOM BHUJIE perieHue 3a1aun MetogoM dypee pu f (X) =0; BeimucaTs GopMyIab st
KO3 PHUIIHEHTOB b,(t): b/(t)=—n?b, (t), b/ (0)=u’, b/ (0)=u;. BriOpatb N st

& [2
NPUOTMKEHHOTO  PEIICHUS ut(x,t) = z b,(t),/—sin nX, nocrpouts rpaduku GyHKIHI
1 7

(U, (x,1)) HZ U ux

u(x;, t), t>0, mua HekoTOphIX X;, Tpapuku (yHKLHH H(ux(x,t)) H om

2
o,z ‘



cymmMmbl. Crienate «anuManuio» rpagukos u(x, ph), xe(0,7), p=1,2, ..., Ipu HEKOTOPOM MaJIOM

h.
Baganue Ne 15 (k). Pemmts 3Ty 3a1auy [J1st HEOAHOPOIAHOTO YPABHEHUS

u, =u, (xt)+ f(x), xe(07), te(,T),

npu f(x)=0.5qsin qzx, roe =2 i HEYETHBIX HOMEPOB U (=4 IJIsI YETHBIX HOMEPOB K ;
noctpouts rpapuxu Gyuxnuii u(0.3,t), u(0.5), t>0.3ameuanue. 3amMmeHoM uCKOMOI QyHKIIMK
MOYKHO TIEPEHTH K 33]1aue C OJIHOPOIHBIM YPaBHCHUEM.

I[HSI MOJIYUYCHUA 3auéra CTYACHT MOOJDKCH BBIIOJIHUTE W CAATb HPCHOAABATCIIIO
IMMOJIYYCHHBIC MMPAKTUYCCKHUE CEMCCTPOBEIC 3a/laHN.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOUYHOMH aTTecTAlNU
4.2.1 IlpumepHblii NepeYeHb BONPOCOB K IK3aMEHY

OcHoOBHBIE (DYHKIIMOHAJIbHBIE IPOCTPAHCTBA.
3aMbIKaHUE MHOYKECTBA.
JIuneliHble MHOr000Opasus INIOTHbIE B HOPMUPOBAHHOM ITPOCTPAHCTBE.
banaxoBo mpocTpaHCTBO.
ITononHeHre HOPMUPOBAHHOIO IPOCTPAHCTBA.
[TpocTpanctBo Jlebera.
N3omopdu3m, n30MeTpus U BIOKEHUE HOPMUPOBAHHBIX IPOCTPAHCTB.
[TpoctpancrBa CobosieBa 1 MpoCTEHIIast TEOPEMa BIOKCHUS.
Hepagsenctso @pugpuxca.
. 'nnp6epToBBI IPOCTPAHCTBA.
. Pager Oypee.
. ITontHBIE OPTOTOHAJIBHBIE CUCTEMBI.
. OpToroHanbHbIe pa3IoKeHHs B THJILOEPTOBOM ITPOCTPAHCTBE.
. @opmynsl Octporpaackoro u ['puna.
. CriextpanbHble 3a1aun ypaBHeHus Jlamnaca
. YpaBHeHue AuQy3un, IPpUHIMI MaKCUMYyMa.
. IlepBast kpaeBas 3a1a4a ypaBHEHMsI TEIJIONIPOBOJHOCTH, €IMHCTBEHHOCTb.
. Meton @ypbe, CyIIECTBOBAHNE PEIICHMUS.
. Crabunm3anus peuieHus npu HeorpaHHYEHHOM BPEMEHU.
. Bropas xpaeBas 3aa4a ypaBHEHUs TEIJIONPOBOJHOCTH, CYILIECTBOBAHUE.
. Bropast kpaeBas 3aaua, cTabmin3anus.
. ObpaTHas 3a7a4a TEMIONPOBOIHOCTH, HEKOPPEKTHOCTb.
. O6parHas 3a1a4a TEMIONPOBOAHOCTH, PETYIIAPU3ALIHSL.
. 'apmoHnueckue GpyHKIUH.
. @yHIaMeHTaIbHOE pellieHne ypaBHEHU Jlamiaca, cBoiicTBa.
. UaTerpanbHoe npeacTaBieHue GyHKIHH.
. FapmoHmnueckue QyHKIMH, CBOWCTBA.
. Teopema o cpenHem.
. IloampocTpaHcTBO rapMOHUYECKUX (PYHKIUI, TOJTHAS CUCTEMA ITOTEHIIUAIOB.
. [lonmpocTpancTBO rapMOHUUYECKUX QYHKIMM, 1emMMma HoBukoBa.
. 3agaua PobeHa, anropuTm, MOJTHOTA CUCTEMBI.
. [loTreHimana ABOMHOIO CJI0s, TPAaHUYHBIE CBOKMCTBA, MHTETPAIILHBINA ONIEpaTop.
. MeToap! Teopun noTeHMana pemeHus 1-oi u 2-oi KpaeBbIX 3a4a4.
. [TomHoTa cucreMb! anbda u Oerra.
. Meron 6a3UCHBIX MTOTEHLIUANIOB.
. Bayrpennsis 3anaun Qupuxie u Buyrpennss 3anaun Helimana. AlIropuTMel.

CoNoOA~WNE

WWWWWWWNDNPMNDDNDNMNDNDNDNNDNMNPEPERPRPRPRPRPERPERPRREE
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37. burapmonuveckas 3ajada, eIMHCTBEHHOCTh, anroput™ MBII.
38. Omnpenenenue 06001IEHHOM TPON3BOIHOM.

39. Teopema Pucca 06 oOmieM Bujie TMHEHHBIX (DYHKIIMOHAJIOB.
40. BroxxeHne ruiib0epTOBBIX MPOCTPAHCTB.

41. CnenctBue u3 TeopeMbl Pucca.

42. CyiiecTBOBaHUE U €IMHCTBEHHOCTH pelieHus 3aaauu Jupuxie ypasaenus [lyaccona
43. Knaccudukanusi ypaBHEHU BTOPOTO MOPSIIKA.

44. YpaBHEHUS XapaKTEPUCTUK.

45. Knaccudukanusi ypaBHEHU BTOPOTO MOPSIIKA.

46. IlpuBeneHne K KAHOHUYECKOMY BU]TY.

47. CoOTHOILIEHUS HA XapaKTePUCTHKAX.

48. CeTka XapaKTePUCTHUK, METO]T XapaKTEPUCTHK

49. YpaBHeHU TUNIEPOOTMIECKOTO THIIA.

50. BeiBoj1 ypaBHEHUI 3BYKOBBIX KoJieOaHuil. OCHOBHBIC 3a1a4H.
51. YpaBHeHUs 3BYKOBBIX KOJeOaHUN, OCHOBHBIC 3aJ[aUH.

52. KpaeBble 3a1a4n Ha IpUMEpe YpaBHEHUSI MEMOpaHBI.

53. Metox @yprwe Ais nepBoi KpaeBoil 3a1a4.

54. Bropas kpaeBas 3a1a4a 3ByKOBBIX KOJIeOaHUI MeMOpaHbI.

55. 3aKOH COXpaHEHHUs U TeopeMa eMHCTBEHHOCTH

4.2.2 IIpumepHbIe OUIETHI K IK3aMeHY

BUJIET Ne 1
1. [Ipoctpancra CobosieBa 1 mpocTeiIas TeopeMa BIOKCHUS
2. Kimaccudukanus ypaBHEHHI BTOPOTO TOPSIIKA

3aB. Kaeapoil MaTeMaTHYECKUX (M.H. IpoGoTteHko)
Y KOMITBIOTEPHBIX METO/IOB

BUJIET Ne 2
1. [lepBas kpaeBas 3aja4a ypaBHEHHS TETUIONPOBOIHOCTH, €IMHCTBEHHOCTh
2. CymiecTBOBaHUE M €IMHCTBEHHOCTD perieHus 3aaaun Jupuxie ypaHenus [lyaccona

3aB. Kaeapoil MaTeMaTHUYECKUX (M.H. IpoGoTeHko)
¥ KOMITBIOTEPHBIX METO/IOB

OK3aMeHBl OIICHUBAIOTCS II0 CHCTEME: HCYAOBJICTBOPUTECIBHO, YAOBJICTBOPUTCIIBHO,
X0po1mo, OTIIMYHO.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUIAM H JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS JJIs TOATOTOBKHM OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS NPELYyCMATPUBAETCS MCIIOJIB30BAHHE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
W UWHBaJUAOB TIpOLIEypa OILICEHWBAHUSA pE3YyJIbTaTOB OOyUeHHUS M0 MAWCIMILIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Tpouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILTUHE (MOAYNIO) MpeaycMaTpUBaeT MPElOoCTaBlICHUE



uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3I0POBBS U BOCIPHSITHS
uHpOpMaLUu:

Jliist T ¢ HApYIICHUSIMH 3PCHHS

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIISHHUSIMH CITyXa!

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

5. IlepeyeHb OCHOBHOM M IONMOJTHUTEJIbHOH Y4eOHOM JIUTEPATypPbl, HEO0OX0AMMOM 1151
OCBOEHHUS TUCHMILUINHBI (MOYJIsl).

5.1 OcHoBHast 1MTEpaTypa:

1. Brnamumupos B.C., XXapunos B.B. YpaBHenus mateMaTnaeckoi Gu3nKkm.
[DnekTpoHHbI pecypc] — DnekTpoH. gaH. M.: ®uzmariaut, 2000. — 400 c. —
Pexxum noctyna: https://e.lanbook.com/book/2363#book _name

2. Tpenorun B.A. ®yHKIIMOHATBHBINA aHANU3. [ DJIEKTPOHHBINA pecypc| — DIEKTPOH.
nad. M.: ®usmatimt, 2007. — 488 c. — Pexum nocryma:
https://e.lanbook.com/book/59471?category pk=911#book name

3. Onmneiinuk O.A. Jlekuuu 00 ypaBHEHHSIX C YACTHBIMU MPOU3BOTHBIMU. [ DIEKTPOHHBIN
pecypc] — DnektpoH. aan. M.: Jlaboparopus 3Hanwmii, 2015. — 263 ¢. — Pexxum
noctyna: https://e.lanbook.com/book/70703?category pk=906#book_name

4. Bamapun A.A., Bnagumupos B.C., Kapumosa X.X., Muxaiinos B.I1., Cugopos
10.B., Na6ynun M.M. COopHUK 33124 IO ypaBHEHUSIM MaTeMaTUYECKON PU3NKHU.
[DnekTpoHHBIH pecypc] — OnekTpoH. aad. M.: ®usmarnut, 2003. — 288 c. —
Pexxum noctyna: https://e.lanbook.com/book/59314#book _name

Z[J'ISI OCBOCHU NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OTPAHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHHA B OJICKTPOHHOM BHUC B 3H€KTpOHHO-6I/I6J'II/IOT€‘~IHI)IX CHUCTCMaAXx.

5.2 JlonoJHUTe/IbHAS JIMTepaTypa:

1. Tlerposckuii N.I'. JIekiiuu 06 ypaBHEHMSIX ¢ YaCTHBIMH ITPOU3BOIHBIMH.
[DnexkTpoHHBIN pecypc] — OnektpoH. aad. M.: ®usmaraut, 2009. — 404 c. —
Pesxxum nmoctyna: https://e.lanbook.com/book/59551#book _name

2. Cob6onesa E.C., ®areeBa .M. 3agaun u ynpaxHeHHs 110 ypaBHEHHUSIM
MaTeMaTu4ecKor (PU3UKH. [ DIEKTPOHHBIN pecypc] — DIEKTPOH. JaH.
M.:®uzmatnur, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book_name

3. Tpenorun B.A., Hegocexuna N.C. YpaBHeHUS B YaCTHBIX TPOU3BO/IHBIX.
[DnexTpoHHbIi pecypc] — DnekTpoH. naH. M.: ®usmarnut, 2013. — 228 ¢. —
Pexxum mocryna: https://e.lanbook.com/book/59744?category pk=3145#book_name

3.3. lepuoanueckmne U3IaAHUSA:

1. BrluncnuTenbHBIE METOMABI U MPOTPAMMHUPOBAHUE. DIEKTPOHHBIN HAyYHBIA JKypHAJ
HUBI[ MI'Y (HayuHo-uccnenoBaTenbCKuil BRIYUCIUTEIbHBIA HEHTP MOCKOBCKOTO
roCyJapCcTBEHHOro  yHuBepcutera uMm. M.B.  Jlomonocosa)  http://num-
meth.srcc.msu.ru.

2. Cubupckue »3JIEeKTPOHHBIE MaTeMaTHYECKUE W3BECTHUS, HJICKTPOHHBIM Hay4HBIH
KypHaJ MHCTHTYTa MatemMaTuku uM. CoboneBa Cubupckoro otaeneHus Poccuiickoit
akanemMuu Hayk, http://semr.math.nsc.ru/indexru.html.



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
http://num-meth.srcc.msu.ru/
http://num-meth.srcc.msu.ru/
http://semr.math.nsc.ru/indexru.html

6. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX [IJISI OCBOCHUS JUCHHUILIMHBI (MOAYJIs1).

1. DnekrpoHHO-OMONIKMOTEUHAas cucTema M3narenscTBa «Jlanb» hitp://e.lanbook.com.

2. Cnucok muteparypsl mo MathCAD. O6pa3oBarenbHblif MATEMATHYECKHUNA CAT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp

3. OO1epoccuiickuii MaTeMaTHYeCKHuid moprai - Www.mathnet.ru;

7. Meroanueckue yKa3aHMsi JJs O0y4alIIMXCH IO OCBOEHHIO JIHCUHHUILIMHBI
(Mmomyais).

[To xypcy mpeaycMOTpPEHO MPOBEACHUE JICKIMOHHBIX 3aHSATHH, Ha KOTOPBIX JaeTCS
OCHOBHOM TEOPETUUYECKHI MaTepuai, paccCMaTpUBAIOTCS OCHOBHBIC MPUEMBI pEIICHUS 3a7ad U
pEIIaroTCs MPUMEPHI MPAKTHYECKUX 3a/1a4.

Ha naGopaTOpHBIX 3aHATHSIX CTYIEHTHI, pemiasi CEMECTPOBBIC 3aJlaHHs, MPUOOpETaroT
MPAKTUYECKHE HABBIKH aHATMTUYECKOTO PEIICHHs ypaBHEHUH B UaCTHBIX ITPOU3BOIHBIX OMHUPASChH
Ha MECTOI CDypbe 1 YHUCIICHHOT' O pemeHI/m I/ICHOJII)3Y$I aJIFOpI/ITMI)I METOda 6a3I/ICHBIX IIOTCHIINAJIOB
perias OCHOBHBIC KpaeBbIe 3a/1a4l MaTEMaTHYECKON (PU3UKH.

Baxueiiimum s3TanoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa MO AUCIUIUIIMHE
«YpaBHEHUS B YACTHBIX IPOU3BOJHBIX», BO BPEMsS KOTOPOH CTYACHTHI OCYILECTBISIOT
mpopabOTKy HEOOXOAMMOTO Marepuasna, HCHOJb3ysd JIUTepaTypy U3 OCHOBHOTO U
JOTIOTHUTEILHOTO CIHUCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOIIO, H3ydyas MpUMephl 3ajad,
paCCMOTpeHHBIX Ha JICKOUAX U Ha HpaKTI/I‘-IeCKI/IX 3aHATUAX, U 06pa3um nporpaMM 10 TeMaM
71a00paTOPHBIX 3aHATUN (BBIIAIOTCS CTYACHTAM B SJIEKTPOHHOM BHJIE).

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIMH) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIONIUM WHIWBHUIYyAIH3AIMA OOYYCHHS M YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OOyJaroIIMMCS WHBAIWIOM WM JHIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YEMBbIX NPH OCYIIECTBICHHH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MHGOPMANMOHHBIX TEXHOJIOTHH.

OcBoeHue Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» MPEANOJAraeT TEOPETUUECKOE
W3Y4YEHHE OCHOB YpPaBHEHUN B YAaCTHBIX IPOM3BOJHBIX M HCIOJb30BaHUE KOMIIBIOTEPHBIX
TEXHOJIOTHI U MPOBEIEHNE MPAKTUYECKUX 3aHITUH C UCTIOIb30BaHUEM KOMITBIOTEpA.

8.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOI0 00eCIIeYeHUsI.
[TakeT koMmbroTepHOM (cuMBONBbHOM) anredbpsr MATHCAD 14.
8.3 llepevyenb HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM:

1. Mypamxkun B. I'. UHxeHepHble U Hay4HBIE pacdyeThl B MPOTPAMMHOM KOMILIEKCE
MathCAD: yuebnoe mocobume. — Camapa: CI'ACY, 2011. — 84 c. - goctymHO:
www.biblioclub.ru — Yausepcurerckast oubnmorexa ONLINE.

2. Cmucok muteparypel mo MathCAD. OOGpa3oBarenbHbIi MaTeMaTHYCCKHA CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MarepuajJbHO-TeXHHYeCKasi 0a3a, HeoOXoauMasi JJs1  OCYLIECTBJICHUSA
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHUILINHE (MOYJIIO)


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

MarepuanbHO-TeXHUYECKOE 00eCredeHNE JUCIIUILINHBI

Ne Bun pador
(MOysIs1) M OCHAIIIEHHOCTH
1. Jleknmonnsble 3auaTUsl | JISKIMOHHAS ayIUTOpUS
2. JlabopaTopHbie JlabGopaTopus, YKOMIUIEKTOBaHHAs KOMIIbIOTEPaMH ISt
3aHATUSA paboThI CTYJJIEHTOB U KOMIIBIOTEPOM JJIs IIPENOIaBaATENs,

INOJKJIFOYCHHBIM K HHTepaKTHBHOﬁ JOCKC.

Tekymuii KOHTPOJIb,

JlaGopatopusi, yKOMIUIEKTOBaHHAs KOMIIBIOTEpaAMU 15

paboTta

IMPpOMCIKYTOYHAas pa6OTBI CTYACHTOB U KOMIIBIOTCPOM JIs MPEIIOaAaBaTEIIA,
aTTcCTanusa MOAKJIKYCHHBIM K I/IHTepaKTI/IBHOf/’I JOCKC.
4, CamocTosTenbHas Ha6opaTopI/I>1, YKOMIIJICKTOBAHHAA KOMIIBIOTCPpaMU JIJIA

paboThI CTYJIEHTOB




