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1 Lenu v 3a1a4n U3y4eHUs: JUCHUILIMHBI (MOAYJIS).

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LlenstMu OCBOEHHUsSI JUCIUIUIMHBI «YPaBHEHUS B YAaCTHBIX IPOM3BOJHBIX)» SIBIISIOTCS:
MOJTOTOBKA B OOJIACTH YPAaBHCHHA B YACTHBIX IMPOHM3BOJIHBIX, HAXOASIIUX MPUMEHEHHE B
3aJjayax ~ MareMaTHYecKod  (u3uke, MexaHWKe, Owonorud, dSkojorud. OBianeHue
AHATUTUYCCKUMU M BBIUYUCIHTEIBLHBIMA METOJAMH PEIICHUS OCHOBHBIX HAYaJbHO KPACBBIX
3a/a4.

1.2 3agaun QIUCHUIIINHEL.

OBnazieHre OCHOBHBIMH MOHATHAMH, UICIMHU U METOJIaMH TEOPUHU YPABHEHUH B YaCTHBIX
NPOM3BOJIHBIX; MeTo1aMu Dypbe U 0A3UCHBIX TOTCHIIUAIOB IS AHAJTUTUYECKOTO ¥ YUCICHHOTO
peLIeHUsT OCHOBHBIX HAYaJbHO KPAEBBIX 3aJa4 C HCIOJIH30BAHUEM CHUCTEMbI KOMIIBIOTEPHOU
anreopsl (MathCAD), Busyanusanus m0JIy4eHHBIX PE3yIbTaTOB.

[Tpu 0CcBOCHMYU IUCIMILIMHBI BEIpa0aThIBaeTCs oOlIeMaTeMaTndecKasi KyJbTypa: YMEHUE
JIOTHYECKH MBICIUTh, MPOBOIUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEP)KICHUMH, YCTaHABJIHMBATh
JOTHYECKUE CBSI3M MEXKIY TOHATHSAMH, TPUMEHATh IIOJyYCHHbIE 3HAHUS JUId aHaIH3a
mudQepeHaIbHbIX ypaBHEHUH B YACTHBIX HPOM3BOAHBIX W 3(P(PEKTHBHO WX pemaTh.
[Tony4yaembie 3HAHUS JI€KAT B OCHOBE MaTEMaTHYECKOT0 0Opa30BaHMS M ONMHMPAIOTCS Ha 3HAHUS
JUCHMIUIMH: ~ MaTeMaTW4eCKuid  aHanu3, anredpa, nauddepeHnuanbHble  ypaBHEHHS,
(GYHKIMOHATIBHBIN aHAM3, TEOpUs (YHKIHMHA KOMIUIEKCHOTO MEPEMEHHOTO, BBIYMCIUTEIbHBIC
METO/IBI.

1.3 Mecro nucuuIuiMHbl (MOAYIS) B CTPYKType 00pa30BaTeIbHON MPOTrpaMMBbl.

JucuuiuinHa «YpaBHEHUs B YaCTHBIX NPOU3BOAHBIX» OTHOCUTCS K 00s3aTeIbHOM yacTu
broka 1 "{ucuurnmunel (Moayau)" yd4eOHOrO IiaHa.

3HaHUS U YMEHUs, NPUOOPETEHHBIE CTYACHTAMH B Pe3yiIbTaTe M3YyUeHHs AUCIUILINHBI,
OyIyT HMCHOJB30BaThCA NPHU H3YYEHUU OOLIMX U CIELHAJIbHBIX KYpPCOB, IPH BBITOJHEHUU
KYpPCOBBIX M JHUIUIOMHBIX pPaOOT, CBA3aHHBIX C AHAJIUTUYECKUM M YHUCIEHHBIMM METOJlaMU
HCIOJIB3YIONINE KOMIIBIOTEPHBIE MAaKeThl MPUKIAIHBIX MPOTpamMM JUIsl pelIeHUs HaydalbHO
KpaeBbIX 33aJ]a4 MaTeMaTHUECKON (PU3HKH.

1.4 TlepeueHp IUTAHUPYEMBIX pE3YyJIbTaTOB OOy4Y€HHUS MO JAMCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C INIAHUPYEMBIMHU Pe3yJIbTaTaMU OCBOEHUS 00pa30BaTEeIbHON POTPaMMBI.

[Ipouiecc wW3y4yeHHs] AMCUUIUIMHBI HampaBlieH Ha (QOpMHpOBaHHE Yy OOYyYaromIMXcs
CIEAYIOIIMX KOMIETECHIINH.

Kon u HaumeHoBanue nHIUKaTOpa™®

PG3YJ'ILTaTBI OGy‘IGHHS{ 110 JUCHUILIINHE
JOCTHXKCHUS KOMIICTCHITUN

OIIK-1 — CriocobeH HaxoauTh, HOpMYIMPOBATEH U PEIIATh AKTyaJbHbBIE X 3HAUUMBbIE TPOOJIEMbI
(yHIaMEHTaIbHON MAaTEeMaTHKH U MEXaHUKH

OIIK-1.1 — 3HaeT akTyaJbHbIE U 3HAaUNMble | 3Ha€T OCHOBHBIE TIOHATHS, UJIEH, METOJIBI U PE3YNIbTAThI
npobneMbl QyH/IaMEHTATLHON MaTEMATUKH | TEOPHH YPaBHEHHH C YaCTHBIMHU NMPOU3BOJIHBIMU

YMeeT NpUMeHATh OCHOBHBIE METOABI TEOPHUU
YpaBHEHUH C YaCTHBIMH NTPOU3BOAHBIMU

Brnageer HaBBIKaM MPUMEHEHUS] METO/IOB TEOPHH
YpaBHEHUH C YACTHBIMH NPON3BOAHBIMH TSI PEIICHUS
TUIOBBIX 3a/1a4

OIIK-1.2 — OcymecTBisieT BEIOOp METOAOB | 3HAET OCHOBHBIE METOBI PEIICHHS TUIOBBIX

pemeHus 3a1a4 QyHIaMeHTILHON MaTEeMaTHYECKUX 3a]a4




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHHS KOMITETEHIINN

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

MaTCMaTHuKu

VYMeeT olicHUBATh OPUMCHUMOCTD Pa3IMYHBIX METOI0B
PEHICHUA OHpCI[CJ'IéHHBIX MaTCMaTUYCCKHUX 3aaa4

Braaneer naBeIKamMu MIPUMEHCHUA METONOB PEUICHUA
CTAHJAAPTHBIX MAaTCMATUYCCKUX 3aa4

OIIK-1.3 — Biageer HaBBIKAMH
(hopManu3anmm akTyanbHbIX 33134
(yHIaMEHTaTbHON MAaTEMATHKH U
MPUMEHEHUS TIOJIXO/ISIIUX METOJIOB UX
peuieHus

3HaeT OCHOBHBIC TPUEMBI (hOpMaTH3AINY 33]]a4H,
BO3HUKAIOIIUE TP MPOBEICHUN HAYIHBIX U
MIPUKIIATHBIX HCCIICIOBAHIIA

YmMmeer MPUMCHSATH HAAJICKAIIUC MCTOAbl PCIICHUSA
THUIIOBBIX MAaTCMAaTUYCCKHUX 3aJa4

Braaneer naBeIKamMu PEIICHUA TUIIOBBIX
MAaTEMAaTUYCCKUX 3a1a4, BOSHUKAIOIINX B PE3YJIbTATC
q)OpMaJ'II/IBaHI/H/I MPUKIIAJHBIX 3a1a4

OIIK-2 — Criocoben CO3aBaTh, AaHAJIM3UPOBATH U PCAJIM30BLIBATH HOBLIC MATCMATHYCCKHUE MOJCIIN B
COBPEMEHHOM €CTCCTBO3HAHUHN, TCXHUKE, SKOHOMUKE U YIIPABJICHUN

OIIK-2.1 — 3HaeT MaTeMaTHYECKHUE MOIEIIN

CTaHJIAPTHBIX 337124 B 00JIaCTH
npoecCuoHaTbHOMN JACSITEITBHOCTH

3HaeT OCHOBHBIC METOJIBI MATEMATHISCKOTO
MOACIUPOBaHUA

YMeeT Ucrosb30BaTh METOAbI MATEMATHYECKOTO
MOJICITMPOBAHMUS TIPH PEIICHNUH 3a/1a4 B 00JIaCTH
po(heCCUOHATIBHOMN IeATENbHOCTH

Biiageer HaBbIKAMH MAaTEMAaTHYECKOTO MOJICTUPOBAHUS
NPH PELICHUH CTaHIAPTHBIX 33734 B 00JaCTH
po(heCCUOHATIBHOMN IESTENbHOCTH

OIIK-2.2 — Bribupaet He0OX0AUMBIE
METOJIbl HCCIIEIOBAHMS, MOTU(DUIIPYET
CYILECTBYIOIINE U pa3pabaTbIBaeT HOBbIE
METOBI, UCXOJISl M3 3a]1a4 KOHKPETHOTO
HCCIIEeJOBaHUS

3HaeT OCHOBHBIEC ITOHATHS, METOJIBI U
poOJIeMaTUKy TPUMEHEHUS MAaTEMAaTHUYECKIX
Mojaenen

YMeeT npuMeHATh MAaTEMAaTUYECKUE MOJIETIN ISt
pelIeHus 3a7a4 NPeAMETHOM 001acTH

BJIaIIeeT HaBBIKaAMH HpI/IMeHeHI/IFI KOMITBIOTCPHBIX
TeXHOJ’IOFPIfI JJIS peanmaul/m MATCMATHUYCCKUX
MoJieJIen

OIIK-2.3 — [IpuMeHsieT noyueHHbIC
pe3yIbTaThl, IPEJICTABISET UTOTH
MpOJIeIaHHON PadoTHI

3HAEeT METOIOJIOTHIO PEIICHUS PUKIIATHBIX 33144
METOJaMH TEOPUH YPAaBHEHUN C YaCTHBIMHU
MTPOU3BOAHBIMHU

YMeeT npencTaBisaTh B MATEMATHIECKOH (hopme
CBOICTBa U OTHOLICHUS, IPEACTABIICHHLIC B
OnHcaTeNbHON Gopme

Bnaz[eeT HaBbIKaMU MHTCPHPCTALNN pGH_ICHI/Iﬁ 3aaad
TCOpHHU ypaBHeHHfI C YaCTHbIMHU IPOU3BOAHBIMHA

Pe3y.]'II>TaTBI 06y‘leHI/I}I o AUCHUINIMHE OOCTUTANOTCA B paAMKaX OCYHICCTBIICHUS BCEX

BUJIOB KOHTAKTHOH WU
YTBEPKJACHHBIM Y4EOHBIM TJIAHOM.

CaMOCTOSITENIbHON ~ paboThI

00ydJaronxcsi B COOTBETCTBUU

NHaukatopsl AOCTUKEHUS KOMIIETEHUMH CUHUTAIOTCS CHOPMUPOBAHHBIMU
IPU TOCTUKEHUH COOTBETCTBYIOLIUX UM PE3yJIbTaTOB 00yUEHUS

2. CTpyKTYypa M coiep:KaHHe JMCIHUIITHHBI.

2.1 Pacnipenenenue TpyA0EMKOCTH TUCIUITIIMHBI 110 BUJIaM padoT.
Oo611ast TpyI0EMKOCTD JTUCIMITIMHBI COCTABISET 7 3aUeTHBIC equHHIbI (252 vaca, U3 HUX
— 136 yaca aynuTOpHON Harpy3ku: JIEKIIMOHHBIX 68 daca, mabopaTopHbx 68 uaca; 71,8 vacos




camocTtosiTensHol paboThl; 8 yacoB KCP), ux pacnpeznenenue nmo Bujgam padoT MPEACTaBICHO B

Taduie
Bun yaeOHOM paboThI Bcero CemecTtphbl
4acoB (gacel)
6-i1 7-i1

KonraktHasi pa6oTa, B TOM yHcJe: 1445 71,2 73,3
AyauTopHble 3aHATHS (BCEro) 136 68 68
3aHATHS JICKIIMOHHOTO TUIIA 68 34 34
3aHATHS CEeMHUHAPCKOro THIA (CEeMHUHApPHI, MPAKTHYCCKUE
3aHSTHS) - - -
JlaboparopHble 3aHATHUS 68 34 34
HNuasi koHTaKTHasi padora: 8,5 4.2 4.3
KonTtpons camocrositensaoit pabotsl (KCP) 8 4 4
[Tpomexxyrounas arrecramus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 71,8 35.8 36
IIpopaboTka yuebHOro (TEOPEeTUYECKOro) MaTepuana 57,9 35,8 22,1
IToaroroBka K TeKyIemy KOHTPOJIIO 13,9 — 13,9
OO0mas Tpy10eMKOCTh qac. 252 90 162

B TOM 4YHCJI€ KOHTAKTHAasl 144.5 712 733

pabora

3a4. e 7 3 4

2.2 CTpyKTYypa AMCUUILJIMHBI:

Pacnipenenenne Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCLIUILIUHBL.

Paznensl AUCHUIIIIMHBI, U3Yy9aCMBIC B 6u’ CCMCCTPC

KomuectBo yacos
Bueayaur
Ne HaumenoBanue pasnenos Beero Ay;[;g;[; Had OpH};liI
pabora
J | 113 JP | CPC
1 2 3 4 5 6 7
6-ii cemecTp
1 |®yHKUIMOHAJIbHBIE IPOCTPAHCTBA 32 | 11 11 14
2 |CnektpasbHbIe 3312491 18 | 8 8 6
3 |YpaBHenue nudpdys3un 24 | 8 8 8
4  |l'apmoHMYecKue QyHKIHH 30| 9 9 12
Hmoeo no oucyuniune: 36 36 40
7-i cemecTp
1 |Teopus noreHuuana 37 | 14 14 9
2 |O60061eHHOe penieHne 23 | 8 8 6
3 |Knmaccudukanus ypaBHEHHH BTOPOTO MOPSIKa 16 | 6 6 4
4 |YpaBHeHUil runepboInYecKoro Tuma 24 | 8 8 6
Hmozco no oucyuniune: 36 36 25
[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapsl, JIP — maGopaTtopHbie

saasaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Conep:kanue pa3ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOI0 THIIA.



®dopma

Ne | HanmeHnoBaHue paszaena Coneprxanue pasjena TEKYILETO
KOHTPOJIA
1 2 3 4
6-if cemecTp
O YHKIIMOHAJbHbIE 3ambIkaHUe MHOKECTBA. JIMHEHHBIE MHOTOOOPA3Hs
MPOCTPaHCTBA IJIOTHBIE B HOPMUPOBAHHOM ITPOCTPAHCTBE.
banaxoBo npoctpancTso. [lononHeHue
1 HOPMHUPOBAHHOTO MpocTpaHcTBa. [IpocTpancTBo

Jle6era. Uzomopdusm, u3oMeTpus 1 BIOKECHUE
HOPMHUPOBAHHBIX MpocTpaHcTB. [IpocTpancTBa
CoboneBa u npocreiiiiasi TeopeMa BIOXKEHUS.
HepasenctBo @puapuxca

CrexTpalibHbIC 33/1a41

I'uns6epToBel IpocTpancTBa. Psel Oypoe.
I1osiHBIE OPTOrOHAJIBHBIE CHCTEMBI.
OproroHanbHbIE Pa3I0KEeHUs B THIIHOEPTOBOM
npocrpancTse. Popmyssl OCTporpaackoro u
I'puna. CnexTpaibHble 3a/1a4l YpaBHEHUS
Jlanutaca

VYpaBuenue quddy3un

VYpaBuenue qudQy3un, TPUHIKI MAKCHMYMA.
[TepBast kpaeBas 3a1a4a ypaBHEHHUS
TETUIOTIPOBOAHOCTH, €IUHCTBEHHOCTh. MeTo
®ypse, cymecTBoBaHue pemeHus. Craduimzanus
peleHws TPH HEOTPaHUIEHHOM BpeMeHH. Bropas
KpaeBas 3a/laua YpaBHEHHUS TETUIOIPOBOJIHOCTH,
cyliecTBoBaHue. BTopas kpaeBas 3a1aua,
cradbwm3anus. O0parHas 3a1a4a
TEIUIONPOBOAHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3a71a4a TeIIONPOBOIHOCTH, PEryIIspU3aIlHs

l'apmonunueckue
byHKIIUN

dyHIaMeHTaIbHOE pellieHne ypaBHeHus Jlariaca,
cBoiicTBa. IHTErpanbHOE NpECTaBICHNAE
¢ysakun. ["'apmMonndeckue QyHKIMU, CBOWCTBA.
Teopema o cpegnem. [loanpocTpancTBo
rapMOHMYECKUX (YHKIUH, [TOJIHAs cucTemMa
noteHuuanos. [loanpocTpancTBO rapMOHUUYECKUX
¢bynkui, nemma HoBukosa. 3anaua PoGena,
JITOPUTM, MTOJIHOTA CUCTEMBI

7-il cemecTp

DeMEeHTHI TEOPUH
MoTeHI1aa

[Torennmana ABOMHOTO CI10s1, TPAaHUYHBIE
CBOMCTBA, UHTErPAIIBHBIN oneparop. MeTosl
TEOpUU MOTEHIMaIa pemeHus 1-oif u 2-oi
KpaeBbIX 3a7a4. [lonHoTa cucremMsl anbda u Oerra.
MeTto/ 6a3UCHBIX MOTEHIMANOB. BHYTpeHHsIs
3amauu upuxie u BHyrpeHHss 3anaun Heitmana.
AnroputMmel. burapmonnueckas 3agaya,
€IUHCTBEHHOCTD, airoput™M MbBII

O06006111eHHOE perIeHne

Hpyroe onpenenenre 0000IIEHHON MPOU3BOTHOM.
Teopema Pucca 06 o01iem B THHEHHBIX
(dbyHKIIMOHANOB. BioskeHne ruib0epTOBBIX
npoctpancTB. CreAcTBHE U3 TeopeMbl Pucca.
CYHICCTBOBaHI/Ie N CIUHCTBCHHOCTD PCIICHUA
3anaun {upuxne ypaBuenus [lyaccona




Knaccudukanms VYpaBHenus xapaktepuctuk. Kimaccudukamms

YpaBHEHUN BTOPOTO ypaBHEHUH BTOpOro nopsaka. Ilpusenenue
3 |mopsika KaHOHMYeCKOMY BUy. COOTHOIIEHUS Ha
xapaktepucTukax. CeTka XapakKTepUCTHK, METOJ
XapaKTEPUCTHUK
YpaBHeHu BbiBos1 ypaBHEHUI 3BYKOBBIX KOJIEOaHUH.

runepooaunueckoro tTuna |OCHOBHBIC 3a/1a4H. Y PaBHEHHS 3BYKOBBIX
KoJiebaHu#, OCHOBHBIE 3a71aun. KpaeBbie 3a1aun

4 Ha IpuMepe ypaBHeHUsI MeMOpanbl. Meton @ypbe
JUIs TIEPBOM KpaeBoW 3aaadn. Bropas kpaesas
3a/la4ya 3ByKOBBIX KoJieOaHUii MeMOpaHbl. 3aKOH
COXPAaHCHUS U TCOPEMA CAMHCTBCHHOCTHU

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATUS CEMUHAPCKOT0 TUIIA HE IPEAYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHSITHS.

®opma
Ne HanmenoBanue 1ab0paTopHBIX paboT TEKYILEro
KOHTPOJISI
1 3 4
6-if cemecTp

1 |Beluucnenune KpuBOJIMHEHHOTO HHTETpasia MepBOro U BTOPOTo poja JIP

2 |Bpruncnenne KpUBOJIMHEWHBIX HHTETPAJIOB CIEIIMATBHOTO THIIA JIP

3 |Bbluuciienue JBOMHOr0 MHTErpaja 1o 3aaHHoi 00JacTu JIP

4 |MaTerpanpHOE MpecTaBlIeHIe 3aJaHHON (PYHKITHH JIP

5 |OproronanpHbie cuctemsl. Paznoxenue B pag Oypbe 3anannoil GyHkuuu JIP

6 [[IpencraBicHue pelIeHne ypaBHEHUS TETUIONIPOBOIHOCTH JIP

7 |Anroput™ perieHus o0paTHOM 3a1a4M TEIIONPOBOAHOCTH JIP

8 |Perynspusanus peuieHus oOpaTHON 3a7auyl TEIIONPOBOJHOCTH JIP

9 |3amaua PoOena JIP

7-ii cemecTp

10 |BayTpennsis kpaeBas 3anaqa upuxie s ypaHenus Jlamnaca JIP
11 |Buemnsist kpaeBas 3a1aua upuxie uig ypaBHeHus Jlamnaca JIP
12 |Baytpennsis kpaeBas 3aa4a Heiimana nst ypasaenus Jlarmmaca JIP
13 |Bueninsis kpaeBas 3aaya Heiimana anis ypaBaenus Jlamnnaca JIP
14 |Buytpennss kpaeBas 3a1a4a upuxie s ypasHeHus [lyaccona JIP
15 |burapmonnueckas 3ajadya JIP
16 |3amaya coOCTBEHHOT0 BUXPs 33JJaHHOM 00JacTn JIP
17 |IlpuBenenue ypaBHEHHs] K KAHOHUYECKOMY BUY

3amuTa nadopatopHoi padotsl (JIP), Beimonnenue kypcosoro mpoekrta (KII), kypcoBoit
pabotsl (KP), pacuernHo-rpadmueckoro 3amanusi (PI'3), nanucanue pedepara (P), acce (3),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CAMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOLY110)



[lepeuenpb yueOHO-METONUECKOTO 00ECTIEUeHUS TUCITUTINHBI
Ne Bun CPC T10 BBITOJIHEHUIO CAMOCTOSITEIbHOM paboThI

1 2 3

1 ([IpopaboTka yuebHoro |JluTepaTypa U3 OCHOBHOTO U JOMOJHUTEIHHOTO CIIUCKOB
(TeopeTH4ecKoro)
MaTepuaia

2 |[ToaroroBka k Tekymiemy|OOpa3ipl mporpaMm 1O TeMaM JabOpaTOpHBIX 3aHSATHH B
KOHTPOJIIO AJIEKTPOHHOM BHJIE

Y4eOHO-MeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 3OPOBBS M BOCIIPUATHS UH(POpPMALIUHU:

JList i1l ¢ HapyIEeHUSIMH 3PEHUSL:

— B popMe IEKTPOHHOTO IOKYMEHTA,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JList i1 ¢ HapyIeHUsSIMH OTIOPHO-/IBUTATEIBLHOTO armnapara:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

Jlexumu, 1abopaTopHBIE 3aHITHS, KOHTPOJIBHBIE PA0OTHI, 3a4€T M SK3aMEH.

Pa3bop mpakTudeckux 3amad U MPUMEPOB, MOJCIUPOBAHHUE CUTYallUd, MPUBOISAIIUX K
TEM WJIH HHBIM OIIMOKaM B nporpamme, BI)Ipa6OTKa HAaBbIKOB BBIABJIICHHA W HCIPABJICHUA
omIMOOK B Mpollecce HamucaHus nporpammbl. [locTpoeHne TECTOBBIX MPUMEPOB ISl BBISIBICHUS
OomMOOK B MporpaMMme U cpaBHEHUS () (HEKTUBHOCTH Pa3THUYHBIX aJTOPUTMOB.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3J0POBbsI IIPEIyCMOTPEHA OpraHu3allus
KOHCYJIBTAIIMI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.
4.1 ®oHp OLIeHOYHBIX CPEACTB /s POBe/leH!s TeKYIero KOHTPOJIs.

4.1.1 IlpumepHBIii epevdeHb TeM I pedepaToB U YCTHBIX ONIPOCOB

1. Maiite omnpeneneHue KBa3sWJIMHEHMHOTO YpaBHEHHUS TIEpPBOro MOpsAAKa, €ro
peuieHus?

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

3. Chopmynupyiite 3amauy Komm pans KBa3sWIMHEHHOrO YypaBHEHHUS IIEPBOTO
MOPAJIKA U JAWTE €1 FeOMETPUUECKYIO0 HHTEPIIPETALMIO.

4. Yewm ompenensercs TUIl ypaBHEHUsI BTOPOTO HoOpsiika?

5. C mnomoluiplo, Kakux NpeoOpa3oBaHU MOXKHO ypaBHEHHE BTOPOTO MOpsaKa
MIPUBECTH K KAHOHUYECKOMY BUIY?

6. Haiitm oOnacth THUNEPOOIMYHOCTH, JIUTUNTHYHOCTH W TMapabOIMIHOCTH
YpaBHEHHUS U IPUBECTH €r0 K KAHOHUYECKOMY BH]ly B 00JIaCTH TUIIEPOOTMYHOCTH.

7. Cdopmynupyere Teopemy Komm-KopaneBckoid.

JlaiiTe onpeneneHre KOPPEKTHO MOCTABICHHON 3aa4l MaTeMaTHIeCKOU (PU3UKH.

9. KakoBbl XapakTepHble OCOOCHHOCTH 33Ja4, NPUBOJASAIIMXCS K YpaBHEHHSIM
rUnepooINIecKoro Tuna?

o



10. B yem 3akimrouaercs puznueckas maTepnperanus Gopmyssl Jamambepa?

11. Yro Takoe mpsmMasi 1 obpaTHasi BoiHa?

12. Yro Takoe 067aCTh 3aBUCUMOCTHU PEIICHUS?

13. Yem oObsicHgeTcst TOT (haKT, YTO IpUHIMM [ FOHTeHca He IMEET MECTa B TNIOCKOM
ciyvae?

14. TTonp3ysicb METOJIOM CITyCKa, oiy4yute u3 ¢popmyisl [lyaccona pemenus 3amaun
0 KosiebaHun OECKOHEYHON CTPYHBI.

15. Yro Takoe 3ama3abIBaOLIMil OTEHIMA?

16. B xakoMm ciyyae MOXKET CYIIECTBOBATH CTAIIMOHAPHOE PEIICHUE HEOJHOPOTHOTO
YPaBHEHUS ¢ HEOJHOPOIHBIMHU IPAHUYHBIMU YCIOBUSAMU?

17. Kakas 3ajaua Ha3bIBAa€TCs XapaKTEPUCTUUECKON?

4.1.2 O0pa3ubl MHAMBUIYAJIbHBIX 3aJaHUN

Homep Bapuanta K 3amanHusi onpeaenseTcs HOMEPOM CTYJCHTA IO CITMCKY TPYIIIBL.
KaxoMy BapHaHTy COOTBETCTBYET KPUBOJIHMHEWHBIH TpeyronbHUK Q, ¢ rpanuneir S=S, (cm.

[5], c. 5).

Baganme Ne 1 (k). BplumciauTh aHaIMTHYECKH W HA KOMIBIOTEpEe (B CHCTEME
CHUMBOJILHOM aJIreOpbl) IBOMHON U KPUBOJIMHEHHBIC HHTETPAJIbl IEPBOTO U BTOPOTO PoOJia

J, =”dxdy, J; ='[2ds, J, :jydx,
Q S

S

[0 YKa3aHHBIM KOHTypaM S =S, ¢ MOJOXWUTEIbHbIM HalpaBleHUEM 00X0Ja, 3alucaB Ul
KaXI0M 4YacTh KOHTypa S, IapaMeTpPUYECKOE IIPEACTaBICHUE M COOTBETCTBYIOILUE
oTpeieIeHHbIC MHTETPAIbl, YUUTHIBAS HAaIIpaBJIeHHUE 00X0/1a.

3amanue Ne 2 (K ). BoluuCIUTh 3HaUCHHST KPUBOJUHEHHOTO HHTETpaia
1 ¢0 2

J(Xys Vi) =— —In(x—xm +ly-y" )js,
o) =g [l for ly=y7)

rae S=S, — YKa3aHHBIM JUIA KaXZOr0 BapHaHTa KOHTYpP, TOYKHU (Xm, ym), m=12,3
COOTBETCTBEHHO BHEIIHSS, TPAaHWYHAs WM BHYTPEHHSSI TOYKU (BBIOpaTh CaMOCTOATEIHHO),

n= ﬁ(X, y)— BHEIIIHSS €IMHUYHAS HOpMaJb K S .

Bamanue Ne 3. 1) Jlokasarb, 4ro (QyHKIHS In((x—xm)2+(y—ym)2) SIBIISICTCSI

rapMOHHYECKO mpH (X, y);t(xm, y" ), a pyHKIUS

BArt)= jln ((x—r)2+ (y—t)z)ds

rapmonndeckas B Q u B obnactu Q° =R*\Q.

2) JokazaTh aCHMOTOTHYECKOE PAaBEHCTBO

,B’(r,t):ln((r)2 + (t)z)j ds+o(1), r? +t% >oo.

Zapanme Ne 4 (k). Iloctpouts aHamuTHueckoe peuieHne Merogaom Dypee mpu
@, =@, =0mu f(xX)=0 unpeacraBure Gpopmynsl kodpPurmertoB Oypre 3amaun



ut:UXX(X,t)-i-f(X), XE(O,].), tE(O’T),
u |x:0 =% (t) U |x:1 = ¢1(t) ’

ul_ =H.

Oynkumust  y=H(X), ompexmensercss Uil BapuaHta K  KPUBOJIMHEHHBIMH CTOPOHAMH

TpeyroibHuka Q, .

3aganue Ne 5 (k). IToctpouts aHanuTHueckoe pemeHue metonoM Oypwe mpu ¢, = ¢, =0

u f(x)=0 u npeacraButs Gpopmynsl kodpdunrentoB Pypbe 3agaun

u, =u,(xt)+f(x), xe(01, te(0,7T),

au

an :¢O(X)!

x=0

:¢’1(X) '

x=1

on
u|t=0 =H(X).

Zapanmne Ne 6 (k). dus pemrenwuii 3amad 4 u 5, Beraucauts N mepBiX KOIQPUIHMEHTOB
Dypre h.  HavanbHOM  QyHKUMH y=H(xX), mocrpours Tpadukum  GyHKIHIA
u™(0.3,t), u"(05t), 0<t<T (N =5, 10, 20, cpaBHHTH UX Ha OJHOM rpaduKe), MOTYIUThH
rpaduku Gpynxumit y=H(x), y=u"(x,0) u ouenky Hu N(x, 0)—H (X)H ©01)

Bamanue Ne 7 (k). Pemruth 3amauu 4 U 5 Aas8 HEOJAHOPOMHOTO YpaBHEHHUS
teruonpoBognoctr npu  f(X)=0.5qsin gzx, rae =2 s HEYETHBIX HOMEpPOB U (=4 IS
yeTHbIX HOMepoB K ; moctpouts rpadukn dymxmmit u' (0.3, t), u" (0.5, t), t>0; momyuuts
bopmyinsl i C,, (t).

Bamanue Ne 8 (k). OOparHas TEmIOMpOBOAHOCTh. HaiiTh HadanbHOE pacrpeiesieHue

V(X,t)|t=0 =G(X). Temreparypsl B CTEpXHE, €CJTM B MOMEHT BpeMeHH 1>0 3amaHo (QUHAIBHOE

pacnpenenenue ¢ (X) — ykazaHHas Beilie GyHKius, V(X,t) — pemenue 3agayu:
v, (x,t) = Av(x,t)|XEQ, v(x,t)|aQ =0, v(xb)_, =9(x),
PaccmoTtpeTs MeTo npocTeiieil perynsipuzaiu, ¢ — MaJlblii MOJIOKUTEIbHBINA TapaMeTp:

v, (X,t) = AV(X,t)|X€Q : v(x,t)|aQ =0, Sv(x,0)|+Vv(x,T)=g(x)

Hns mannoro T (7 = 0.1, 0.2) u BeiOpanHoro ¢ Beruucauth Cy (t) , momyuurs perenune
oOpaTHOW 3amauM B BHMe KoHeuHOM cymmbl ®Dypbe V" (X,t), ompenenuTs NpUOIHKEHHO
HCKOMYIO HadanbHyI0 QyHKIHIO V (X,0), Ui Hee MoyduTh penieHne npsaMoit 3agaun u(X,t) c

HAuYaJbHBIM  YCIIOBHEM u| =V (x,0), BBIUUCIIUTh ¢buHaNbHYIO HOrPEUIHOCTb
t=

||u (x,T)—H (X)|| (0.1 T1P¥ pasubix o u N.



3aganne Ne 9 (k). [ToreHImam mpocToro Ciost

RX) = [, @' (E(x —y)dS,,
HpI/IHI/IMaIOIJ_II/Iﬁ MOCTOAHHBIC 3HAYCHUA HA I'PAaHULIC
R(x)|s = Rg = const,

Ha3pIBacTCs MOTEHOHMaaoM PobOeHa, a ¢@* W Rg — IUIOTHOCTBIO M KOHCTaHTOW PoOeHa
COOTBETCTBEHHO. J[s 3amaHHON KpuBOH S HaWTH IUIOTHOCTH (° M KOHCTaHTy Rg PoOena.
Hcnonp3yst MeTo]] 0a3UCHBIX TOTEHIIUAJIOB.

3aganne Ne 10 (k). Jlns kpaeBoii 3agaun Heiimana st ypaBaenus Ilyaccona
AV Y), =T Y)., (xy)eD,

oV

—1| =0.
8n0D

B obmactu D =(0,7)x(0,7) BbIUUCIUTE KOXPPUIUECHTHI V,, pa3noxeHus pemenus V(X,Yy) 1o
OPTOHOPMHPOBAHHOI cucTeMe @, (X, Y) ¥ MOJIYyYUTh aHAIUTHYECKOE pelleHHe (B BUIE PAaa),

roe  f(X,y)=H(x)cos(2y) mis neuerHbix BapuantoB K u f(X,y)=sin xH(y) s deTHbIX
BapuanToB K; ¢pyukimst H(X) ans BapuanTa K onpenensiercst croponamu S2, S3 KpUBOJIMHEHHOTO

TpeyromsHuka Q,. IlpencraButh rpaduk mosepxmoct: V' (X,Y); rpaduxm AV"(X,y) u
BbIUUCIUTh  morpemHocth  &£(N) = (H (AvM (x,y)— f (X, y))zdxdy)}/2 ; s n k=01, ...,7
D

npeacTaBuTh Tabnumy xodhdunuentoB V,, . McnomszoBate Meton @ypbe (METOA pa3iokKeHUs

0 COOCTBEHHBIM (I)YHKI_H/IHM o1eparopa Jlamnaca O6pa3YIOH_II/IMI/I MNOJIHYKO CHUCTEMY B

nommnpocrpanctse L5 (D), oproronansaom emurnme, L, (D) ={I}®LS(D)):

/2 /2
P.0(X,y)=,[—cosnx, @ (X,y)=,—cosky,
T T
2

. (X,y)=—cosnxcosky, n k=1 2,..
T

Bapanue Ne 11 (k). Pemmnth ymciieHHO BHYTPEHHIOIO 3a1a4y Jlupuxiie Uit ypaBHEHUS
Jlannaca

Au(x,y)|, =0, (x,y)€Q,

ul, =g(x,y),

ucnone3yst cucremy oyakumii o', m=L..,N; rme Q=Q,, 0Q =S=S1US20US3,

g(x,y)=M mpu (x,y)eS . IlpeacraBure IHMHHU YpOBHS (HYHKIUH UN(X, Y); BBIYUCIHTH

HOTPEUIHOCTb 5(N):Hg—uNHS st pasHbix N. Berumcnaute mHTErpanm mo S 0T HOpMallbHOM

npomssozroit U™ (X, ).



3aganme Ne 12 (k). Pemmrp 4KMCICHHO KpaeBylO 3amady I OMTapMOHHYECKOTO
yYpaBHEHUs

A W(X, y)‘Q =0, (xYy)eqQ,

ow
W|S=a(X, y)1 % Zb(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) €S,

[IpencraBuTh: GOPMYIHPOBKY 3aa4H, MpeacTaBIeHHE pemenus W(X,Y), rpaduk JTuHUNA ypOBHS

bynxmumn W(X,y), norpemHocts O(N)= Hg —w"|| , TabnMIy BHMUCIEHHBIX KO>()PUIHMEHTOB

2
S
(pusmueckas unTepnperanus: ecnu W(X,y) — QyHKIHHM TOKa, TO BEPIIUHBI TPEYTOJILHUKA — 3TO
TOYEYHbIE UICTOYHUKHU U CTOKH).

Bapanme Ne 13 (k). Pemuth 9YHCIEHHO KpaeByl 3amady sl OMTapMOHHUYECKOTO
ypaBuenus npu ycnoun a(X,y)=0, b(X,¥)=¢ (X,¥), rae ¢ (X,Yy)—II0THOCTh MOTEHIMANIA
Pobena st S . Pemmenne W(X, y) — cOOCTBEHHBIN (pETyIISIPHBII) BUXPh 00JIACTH.

3amanue Ne 14 (k). [{ns momepoB k=1, 2,...,12 pemmuts 3a1aqy
u, =u,, (x,t)+ f(x), xe(7x), te(0,71),

u |x:0 =o(1), U |X:” =¢,(t),

ou
_\0 _
u|t=0—u (x), PR (x),

t=0

@, (t) =@, (t) =0, pasnoxenuem Qyskuuii mo cuaycam Kpartubix ayr (npu stom a,(t)=0).
Jlns #HomepoB K=12,..6 B3sre U'(X)=H(x), xe(0,2), u’(x)=0, xe(,x); u'(x)=0.
Jlns HomepoB k=7,...,12 — u®(x)=0, u'(x) =H(x), xe(0,1), u*(x)=0, xe (1, 7). OyHxuws
H(x) x e (0,1), ompesensercst KpHBONMHEHHBIME CTOPOHAMH TpEyroibHHKa Q, . 3ammcath B
AHATMTHYECKOM BHUJIe perierune 3aaaun Meroqom Oypee npu f (X) =0; Beimucats GOpMyITbl AJIst
KO3 PHUIIHEHTOB b,(t): b/(t)=—n%b, (t), b/ (0)=u’, b/ (0)=u}. BriOpatb N s

L [2
NpUOJIMKEHHOTO  PEIICHHS u"(x,t) = an (t),/—sin nx, moctpouth rpaduku QyHKIMH
1 T

u(x;, t), t>0, n1g HekoTOpBIX X;, Tpapuku (yHKIMHA ‘(ux(x,t)) H(ZO . ‘(ut(x,t)) H(ZO )I/I ux

cymmbl. Cnenars «anumanuio» rpaguxos U(X, ph), xe(0,7), p=1, 2, ..., Ipu HEKOTOPOM
majsiom h.

Baganue Ne 15 (K ). Pemmmts 3Ty 3a1ady 1y1st HEOAHOPOIHOTO YPaBHEHUS
u, =u,, (x,t)+ f(x), xe(,7), te(0,7),



npu f(x)=0.5qsin qzx, roe =2 U1 HEYETHBIX HOMEPOB M (=4 Ui YETHBIX HOMEpOB K ;
noctpouts rpaduku ¢ynkmmid  U(0.3,t), u(0.5), t>0. 3ameuanme. 3ameHOW HCKOMOIi
(GYHKIMH MOXKHO MEPENTH K 3a/1aue C OJJHOPOTHBIM YPABHEHHEM.

HJ’IH IMOJIy4YCHUA 3auéTa CTYACHT MOOJDKCH BBIIIOJIHUTE W CAaTh IIPCHIOAaBaTCIIO
MOJIYYCHHBIC MMPAKTUUICCKHUEC CEMCCTPOBBIC 3a/IaHUA.

4.2 ®oHJI OLIEeHOYHBIX CPE/ICTB /ISl MPOBeAeHUsI IPOMEKYTOUYHON aTTecTAUM
4.2.1 llpumepHBbIii IepeYeHb BONPOCOB K IK3aMeHY

OcHoBHBIE (QYHKIIMOHAIIbHBIE IPOCTPAHCTBA.
3aMbIKaHUE MHOYKECTBA.
JIuneliHple MHOr0OOpa3us INIOTHBIE B HOPMUPOBAHHOM ITPOCTPAHCTBE.
banaxoBo mpocTpaHCTBO.
[TononHeHre HOPMUPOBAHHOTO IIPOCTPAHCTBA.
[Tpoctpanctso Jlebera.
N3omopdu3m, n30MeTpus U BI0KEHUE HOPMUPOBAHHBIX IPOCTPAHCTB.
[TpoctpanctBa CoboseBa v npocTeiiias TeopeMa BIOKEHUS.
Hepagsenctro @pugpuxca.
. 'nnp6epToBBI IPOCTPAHCTBA.
. Pager Oypee.
. ITostHBIE OPTOTOHAJIBHBIE CUCTEMBI.
. OpToroHanbHble pa3jioKeHUs B THIILOEPTOBOM IIPOCTPAHCTBE.
. @opmynsl Octporpaackoro u ['puna.
. CriextpanbHble 3a1aun ypaBHeHus Jlamnaca
. YpaBuenue audy3uu, IpUHINAT MAKCUMYMA.
. IlepBast kpaeBas 3a1a4a ypaBHEHMsI TEIJIONIPOBOJHOCTH, €IMHCTBEHHOCTb.
. Meron @ypbe, CyIECTBOBAHUE PEILICHMUS.
. Crabunu3anus peuieHus npu HeorpaHHYEeHHOM BPEMEHHU.
. Bropas xpaeBas 3a1a4a ypaBHEHUs TEIJIONPOBOJHOCTH, CYIIECTBOBAHUE.
. Bropast kpaeBas 3aaua, crabmin3anus.
. O6parHas 3a7a4a TETIONPOBOIHOCTH, HEKOPPEKTHOCTD.
. OOparHas 3a/1a4a TEMIONPOBOAHOCTH, PETYIIAPU3ALIHSL.
. 'apmoHnueckue GpyHKIIUH.
. DyHIaMeHTaIbHOE pellieHNne ypaBHEHU Jlamnaca, cBoiicTBa.
. UaTerpanpHoe npeacTaBieHue QyHKIUH.
. FapmoHHnueckue QyHKIMH, CBOUCTBA.
. Teopema o cpenHeMm.
. IloampocTpancTBO rapMOHUYECKUX (PYHKIUI, OJTHAS CUCTEMA MOTEHIIUAIOB.
. [lonmpocTpancTBO rapMOHUYECKUX QYHKIMA, 1emMMma HoBukoBa.
. 3agauya PobeHa, anropuTtm, MOJTHOTA CUCTEMBI.
. [loTeHmana ABOMHOIO CJIOS, TPAHUYHBIE CBOKWCTBA, MHTETPAIIBLHBINA ONIEPaTop.
. MeToap! Teopun noTeHana pemeHus 1-oi u 2-oi KpaeBbIX 3a1ad.
. I[lonmHoTa cuctemsl anbda u Oerra.
. Mero 6a3UCHBIX MOTEHLIUANIOB.
. BayTpennss 3agaun {upuxne u BHyTpensss 3agaun Heitmana. AIropuTmsl.
. burapmonunydeckas 3anada, eAMHCTBEHHOCTD, aroput™ MBbBII.
. Onpenenenne 00001IEHHON MTPOU3BOTHOM.
. Teopema Pucca 06 oOmiem Buje TMHEHHBIX (YHKIIMOHAIIOB.
. Bnoxxenue ruiab0epTOBBIX MPOCTPAHCTB.
. CnenctBue u3 reopeMsl Pucca.
. CymiecTBOBaHUE U €IUHCTBEHHOCTD pelieHus 3afaaun Jupuxie ypaBHenus Ilyaccona

CoNoOA~WNE
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NP OOOONOOITR,WNPEPOOONOULARWNPOOO~NOUOUITAAWNE,O



43. Knaccudukanuus ypaBHEHUH BTOPOTO MOPSIKA.

44. YpaBHEHUS XapaKTEPUCTHK.

45, Knaccudukanus ypaBHEHUH BTOPOTO MOPSIKA.

46. [IpuBeneHre K KAHOHUYECKOMY BHTY.

47. CoOTHOILIEHUS Ha XapaKTEPUCTHKAX.

48. CeTka XapaKTepUCTHUK, METOJI XapaKTEPUCTHK

49. YpaBHeHU# runepOooInYecKoro TUIa.

50. BeiBOj1 ypaBHEHHM 3BYKOBBIX KoJieOaHU. OCHOBHBIC 3a1a4H.
51. YpaBHeHus 3BYKOBBIX K0OsieOaHUI, OCHOBHBIE 3a]auu.

52. KpaeBble 3a/1aun Ha IpUMEpPe YpaBHEHUS MeMOpaHBbI.

53. Metox @ypbe 11 IepBOil KpaeBoii 3a1auu.

54. Bropas kpaeBas 3a7a4a 3ByKOBbIX KoJieOaHUI MeMOpaHBI.
55. 3aKOH COXpaHEHUs U TEOpeMa €AMHCTBEHHOCTH

4.2.2 IlpumepHbIe OMIETHI K IK3aMeHY

BUJIET Ne 1
1. IIpoctpancTtBa CoboeBa u npocreiiias TeopemMa BIOKEHHs
2. Knaccudukanus ypaBHEHHI BTOPOTO MOPSAKA

3aB. kadeapoii MaTeMaTHIECKUX (M.HN. IpoGoTtenko)
Y KOMIIBIOTEPHBIX METO/IOB

BUJIET Ne 2
1. IlepBas kpaeBas 3a/1a4a ypaBHEHHsI TETJIONPOBOJHOCTH, €IMHCTBEHHOCTD
2. CyuiecTBOBaHUE M €IMHCTBEHHOCTD pemieHus 3aaauun Jupuxie ypaaenus [lyaccona

3aB. kadeapoii MaTeMaTHIECKUX (M.HN. IpoGotenko)
Y KOMIIBIOTEPHBIX METO/IOB

OK3aMeHEBI OLCHUBAIOTCA IO CHUCTEMC. HCYIAOBJICTBOPUTCIIBHO, YAOBJICTBOPUTECIBHO,
X0po1mo, OTIIMYHO.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— TNpH HEOOXOAWMOCTH WHBAJHMIAM M JIMIAM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3J10pOBbsI IPEIOCTABIISIETCS TOMOJIHUTENIBHOE BpeMs ISl IIOJrOTOBKM OTBETA Ha K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUSHHSI MHBAIUIOB H JIUI] C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbS IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 110 JWUCIHUILUTUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI Pe3yIbTATOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUiist T ¢ HApyIIEHUSIMHA 3PSHHS

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st TUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:



— B popMe IEKTPOHHOTO TIOKYMEHTA.
JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYpPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TMCHUILIHHBI (MOIYJIA).

5.1 OcHoBHasi IUTEpaTypa:

1.

Bnanumupos B.C., XXapunos B.B. YpaBHenus matemMaTnueckoi Gu3nuKH.
[DnexTpoHHbIN pecypc] — DiekTpoH. aad. M.: @uszmatiut, 2000. — 400 ¢c. —
Pexxum nocryna: https://e.lanbook.com/book/2363#book _name

Tpenorun B.A. ®yHKIIMOHAIBHBIN aHAIKU3. [ DJIEKTPOHHBIN pecypc| — DJIEKTPOH.
nad. M.: ®usmatiut, 2007. — 488 c. — Pexum mocrymna:
https://e.lanbook.com/book/59471?category pk=911#book name

Oumneitank O.A. Jlekiun 00 ypaBHEHHUSAX ¢ YACTHBIMH IPOU3BOAHBIMH. [ DJIEKTPOHHBII
pecypc] — Dnektpon. aad. M.: Jlaboparopust 3nanuii, 2015. — 263 ¢. — Pexum
noctyna: https://e.lanbook.com/book/70703?category _pk=906#book_name

Bamapun A.A., Bnagumupos B.C., Kapumosa X.X., Muxaiinos B.I1., Cugopos
10.B., llIabynun M.1. COopHUK 33134 110 YpaBHEHUSIM MaTeMaTHIECKON (PU3HKH.
[DnexTpoHHbI pecypc] — DnekTpoH. gaH. M.: ®uszmariut, 2003. — 288 c. —
Pexxum noctyna: https://e.lanbook.com/book/59314#book _name

Z[J'ISI OCBOCHHUSA NUCHUIINIMHBI HHBAJIMAAMUA W JIMOAMU C OI'paHUYCHHBIMH BO3MOKHOCTAMHA
3A0POBbA UMCIOTCA U3AaHHA B OJICKTPOHHOM BHUJC B 3H€KTpOHHO-6I/I6JII/IOT€‘-IHI)IX CHUCTCMaAXx.

5.2 JlonoiHUTE/IbHAS JIUTEPATYpa:

1.

[lerpoBckuii N.I'. Jlekiuu 00 ypaBHEHUSIX ¢ YaCTHBIMH [TPOU3BOIHBIMH.
[DneKTpOoHHBIN pecypc] — DnekTpoH. gaH. M.: ®uzmariut, 2009. — 404 c. —
Pesxxum nmocryna: https://e.lanbook.com/book/59551#book _name

Cob6oueBa E.C., ®ateeBa .M. 3afauu u ynpakHeHUs 110 YpaBHEHUSAM
MaTeMaTu4ecKor (pU3uKH. [ DIEKTPOHHBIN pecypc] — DIEKTPOH. JaH.
M.:®uszmatnur, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book_name

Tpenorun B.A., Henocexuna 1.C. YpaBHEeHHUS B 4aCTHBIX IIPOU3BOAHBIX.
[DnexTponHbIi pecypc] — DnekTpoH. naH. M.: ®uszmarnut, 2013. — 228 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/597447category pk=3145#book_name

3.3. lepuoanueckmne U3IaAHUA:

1.

6.

BoruncnuTenbHble METOBI M IPOTPAMMUPOBAHKE. JJIEKTPOHHBIM HAYYHBIN KypHaJ
HUBII MI'Y (HayuHo-uccnenoBaTenbCKuil BRIYUCIUTENbHBIA HEHTP MOCKOBCKOTO
rOCyJapCTBEHHOTO  yHuBepcutera uMm. M.B.  Jlomonocosa)  http://num-
meth.srcc.msu.ru.

Cubupckue HIeKTPOHHbIE MaTeMaTHUeCKUEe HW3BECTHs, DSJCKTPOHHBIM HaydHBIN
KypHaJl HHCTUTYTa MateMaTuku uM. CoboneBa Cubupckoro otaeneHus Poccuiickoit
akanemMuu Hayk, http://semr.math.nsc.ru/indexru.html.

Ilepeyenbr  pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHMKALUMOHHON  CeTH

«I/IHTepHeT», HCOGXOI[I/IMLIX AJIA 0CBOCHUA NUCHHUITJIMHbI (MO}IyJ’Iﬂ).

1.
2.

DrnexkTpoHHO-0MOIMOTEUHast cucTeMa M3marenscrBa «Jlanby http://e.lanbook.com.

Crnucox nmuteparypsl o MathCAD. OGpa3oBaTenbHbII MATEMaTUYECKHI CalT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp



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

3. OOuiepoccuiickuit MaTeMaTuyecKuii moptai - Www.mathnet.ru;

7. Meroauueckue yKa3aHusi JJs O00y4YaKWIIMXCH IO OCBOEHHIO JIHCUMILIMHBI
(Mmomyas).

[To xypcy mpeaycMOTpEHO MPOBEACHUE JICKIMOHHBIX 3aHSATHH, Ha KOTOPBIX JaeTCA
OCHOBHOM TEOPETUUYECKHI MaTepuai, paccCMaTpHUBAIOTCS OCHOBHBIC MPUEMBI pEHICHUS 3a7ad U
pEIIaroTCs MPUMEPHI MMPAKTHUECKUX 3a/1a4.

Ha naGopaTOpHBIX 3aHATHSIX CTYIEHTBHI, peliasi CEMECTPOBBIC 3aJaHHsl, MpUOOpeTarT
MPaKTUYECKHE HABBIKM AHAJTMTHYECKOTO PEIICHUS YPaBHEHWH B YACTHBIX MPOU3BOIHBIX
OHI/IpaHCB Ha MCTO/L CDpre U YUCJICHHOI'O pGH_IeHI/ISI I/ICHOHB3y51 aJII‘OpI/ITMBI MeToaa 6a3I/ICHbIX
MOTEHIIMAJIOB peliasi OCHOBHBIC KPaeBbIe 33a/1a4i MaTEMaTHICCKON (DU3UKH.

BaxueiimM sTanmoM Kypca SIBISIETCS CaMOCTOsTENbHas paboTa MO JUCIUIUIMHE
«YpaBHEHUSI B YACTHBIX MPOU3BOJHBIX», BO BpeMs KOTOPOH CTYIEHTHI OCYIIECTBIISIFOT
npopaboTKy HEOOXOAMMOIrO MaTephalia, WUCIOJNB3ys JIUTEpaTypy U3 OCHOBHOTO U
JIOTIOJTHUTEILHOTO CITUCKOB, TOTOBSATCA K TEKYIIEMY KOHTpPOJIO, H3ydas NpUMEphl 3ajad,
paCCMOTpeHHBIX Ha JICKIIUAX U Ha HpaKTI/I‘-IGCKI/IX 3aHATUAX, U 06p213].H:I nporpaMM 10 TeMaM
71a00paTOPHBIX 3aHATUHN (BBIIAOTCS CTY/ICHTAM B 3JIEKTPOHHOM BHJIE).

B ocBoeHWW NUCHIUTUITMHBI WHBAJTUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YIeOHOT0 MaTepuara.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYCHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTelieM W O0YyYarolmUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MO>KHOCTSIMH 37]0POBBSI.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3YyeMbIX NPH OCYLIECTBIECHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYI10).

8.1 llepeuenb nHGOPMANUMOHHBIX TEXHOJOT UM,

OcBoeHue Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» IPEAINOJAraeT TEOPETUUECKOE
U3y4YEHUE OCHOB YPAaBHEHHUM B YAaCTHBIX IIPOU3BOAHBIX U MCIOJIB30BAHME KOMIIBIOTEPHBIX
TEXHOJIOTMI U MPOBEJCHUE IPAKTUYECKUX 3aHATHH C UCIIOIB30BAHUEM KOMIIBIOTEPA.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
[TakeT koMnbroTepHON (cuMBOBHOM) anredbpsr MATHCAD 14.
8.3 llepeyenb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. Mypamxkun B. I'. UHxeHepHble U Hay4HBIE pacdyeTsl B MPOTPAMMHOM KOMILIEKCE
MathCAD: yueb6Hoe mocobue. — Camapa: CI'ACY, 2011. — 84 c. - mocTymHO:
www.biblioclub.ru — Yausepcurerckas 6ubmmorexa ONLINE.

2. Cmucok guteparypel mo MathCAD. OGOpa3oBarenbHbId MaTeMaTHYCCKHA CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoauMasi I  OCYHIeCTBJICHHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo JTUCHUILINHE (MOIYJII0)

No B pator MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLTHHBI
(Mozynsl) M OCHALIEHHOCTD
1. JlekimonHsble 3aHaTUA | JIGKHIMOHHAS ayTUTOpUS
2. JlabopaTopHbIe JlabopaTopus, yKOMIUIEKTOBaHHAas KOMIIbIOTEPaMH ISt
3aHATUA paboThl CTYJICHTOB U KOMIIBIOTEPOM JIJIsl IIPEIo1aBaTes,
MOJKIIOYEHHBIM K HHTEPAaKTUBHOM JI0CKe.
3. Texymuii KOHTPOIIb, JlaGoparopus, yKOMIIJIEKTOBaHHAsI KOMITBIOTEPaMH IS



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

POMEXKYTOUHAS paboTHI CTYJJCHTOB U KOMITBIOTEPOM ISl ITPEo/IaBaTels,
aTTecranus INOAKJIIFOYCHHBIM K I/IHTepaKTI/IBHOﬁ JOCKCEC.
CamocrosiTenpHast JlabopaTopusi, yKOMIUICKTOBAaHHAs! KOMITBIOTEPAMH IS
pabota paboThI CTYJICHTOB




