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

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LlenstMu OCBOEHHUsSI JUCIUIUIMHBI «YPaBHEHUS B YAaCTHBIX IPOM3BOJHBIX)» SIBIISIOTCS:
MOJATOTOBKA B OOJIACTH YPaBHEHWH B YACTHBIX MPOM3BOJHBIX, HAXOISIIIUX NPHUMCHCHUE B
3aJjayax ~ MareMaTHYecKod  (u3uke, MexaHWKe, Owonorud, dSkojorud. OBianeHue
AHATUTUYCCKUMU M BBIUYUCIHTEIBLHBIMA METOJAMH PEIICHUS OCHOBHBIX HAYaJbHO KPACBBIX
3a/a4.

1.2 3agaun IUCLUIIIAHEL.

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 H0Iy4eHHBIX PE3yIbTaTOB.

[Tpu 0CcBOCHMYU IUCIMILIMHBI BEIpa0aThIBaeTCs oOlIeMaTeMaTndecKasi KyJbTypa: YMEHUE
JIOTHYECKH MBICIUTh, MPOBOIUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEP)KICHUMH, YCTaHABJIHMBATh
JOTHYECKUE CBSI3M MEXKIY TOHATHSAMH, TPUMEHATh IIOJyYCHHbIE 3HAHHUS I aHaIu3a
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,
(GYHKIMOHATBHBIN aHaU3, TEOpUs (DYHKIHMHA KOMIUIEKCHOTO MEPEMEHHOTO, BBIYMCIUTEIHHBIC
METO/IBI.

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

JucuuiuinHa «YpaBHEHUs B YaCTHBIX NPOU3BOAHBIX» OTHOCUTCS K 00s3aTeIbHOM yacTu
broka 1 "{uctumumael (Moxynn)" yaeOHOTO 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 MaKeThl MPUKIAIHBIX MPOTpamMM JUIsl pelIeHus HadalbHO
KpaeBbIX 33aJ]a4 MaTeMaTHUECKON (PU3HKH.

1.4 TlepedyeHp mIaHUPYEMBIX pe3yJIbTaTOB OOyUYeHHs MO JAUCHUILIUHE (MOAYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBl.

[Ipouecc wm3ydyeHHs] AMCUMIUIMHBI HampaBlieH Ha (opMHpoBaHHE Yy OO0y4arommxcs
CIENYIOLIUX KOMIIETEHLIUMN.

Kon u HaumeHoBaHue MHIUKaTOpa*®

Pe3ynbrarhl 00y4eHHUs 110 JUCIUTIIHE
JOCTHKEHHS KOMIIETEHIIUU

OIIK-1 — CriocobeH HaxoAuTh, GOPMYIHPOBATh U PEIaTh aKTyaJIbHBIC U 3HAYUMBIE TTPOOIEMBI
(dyHIaMEeHTaTbHON MAaTEeMaTHKH U MEXaHUKH

OIIK-1.1 — 3HaeT akTyalbHBIC U 3HAYUMBIE | 3HAThH MH(bOPMAMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH H
HpO6J‘IeMBI (byH,I[aMeHTaJ'ILHOf/'I MaTeMAaTHUKU OCHOBHBIE TPEOOBaHUS HHPOPMAITHOHHOM O€30MaCHOCTH

VYMETh pewmars cTannapTHbIE 3a1a44 MPOPeCCHOHATLHOIM
JIeITeIbHOCTH Ha OCHOBE HH(OPMAIIMOHHOI 1 GHOIorpadudeckoi
KyJbTYPBI

BrageTs cnoco6uocThio pemath cTanmapTHBIE 3a1a4K
1podeCCHOHATBHOM AATSILHOCTH

OIIK-1.2 — OcymecTBiseT BBIOOP METOIOB | 3HATH uH(bOPMAIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH H
OCHOBHBIE TpeOOBaHU HH(POPMAIIIOHHOM 0€30MacHOCTH




Kon n HammeHoBaHMe HHIUKAaTOpa™

PC3yJII>TaTLI O6y‘l€HI/ISI IO JUCHHUILINHE
JOCTHXXCHHUSA KOMIICTCHIIUN

penieHus 3a1a4d GyHIaMeHTaIbHON VYMETh pemath cranmapTHBIE 3a1a9H MPO(ECCHOHATBHON
MaTEeMaTHUKN JIeITeTbHOCTH Ha OCHOBE HH(OPMAIIMOHHOH 1 OGHOIHorpaddeckoi
KyJIbTYpBI

Brnanets cnocobrocThIO pemarbk CTaHAapTHBIC 3a1a4u
npodeccHOHANEHOH AesTeNbHOCTH

OIIK-1.3 - Brnaneer HaBBIKaMH | 3HATh MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOIOTHH U

(hopmamuzanum aKTyaJIbHBIX 347144 | OCHOBHBIE TPeOOBaHUSA MHPOPMAIIMOHHON OE30MacHOCTH

byHIaMeHTaIbHON MaTEMATUKA u | YMETh permats crangapTHbIE 33129 MPOPECcCHOHATBHON

NPUMEHEHNsS TIOJXOASIIMX METOJOB HX | ACATC/BHOCTH Ha OCHOBE nH()OPMAIMOHHOH 1 OnbImorpaduaeckoit
KYJIBTYpBI

peuieHus

Brnanets cnocobrocThIO pemarbk CTaHAapPTHBIC 3a1a4u
npodeccHoHANEHOM AesTeNbHOCTH

OIIK-2 — Criocoben CO31aBaTh, aHAJIM3UPOBATH U PCAJIM30BLIBATH HOBLIC MATCMATUYCCKHUE MOJCIIN B
COBPEMEHHOM €CTCCTBO3HAHUH, TCXHUKE, SKOHOMUKE U YIIPABJICHUN

IKO-2.1 — 3HaeT MaTeMaTHYeCKUE MOAEIN | 3HATH nHDOPMAMOHHO-KOMMYHHKAIIHOHHBIC TEXHONOTHH H
CTaHJIAPTHBIX 337124 B 00JIaCTH OCHOBHbIE TpeOOBaHHs HH)OPMALMOHHOH 0€301aCHOCTH
npoQeCCHOHATBHOM IEATENLHOCTH

VYMETb crannapTHble 3a1a4u MPOopeCCHOHATBHOM IeATeNbHOCTH Ha
OCHOBE HH(OPMAMOHHON 1 OHOIHOTrpadUIECKO KyIbTYpHI

BJIaI[eTL CIIOCOOHOCTBIO pemaTth cTaHAapTHBIC 3aJa4H
po¢ecCHOHATTBHOMN AeATENEHOCTH

MKO-2.2 — Beibupaet He0OX0OAUMEIE 3HATP HHPOPMAMOHHO-KOMMYHHKAIIMOHHEIE TEXHOJNOTHH U
METObI UCCIICAOBAHUS, MOHI/I(bI/ILIpreT OCHOBHBIC T‘peﬁOBaHI/Iﬂ HH(bOpMaHPIOHHOfI 0e30MacHOCTH
CYILLIECTBYIOIIHE U pagpa6aTI)IBaeT HOBBIC VMmern CTaHAAPTHBIE 3a/1a9U MPO(ECCHOHANBHOM NIESTEIbHOCTH Ha

OCHOBe HH(OPMAIMOHHO U OubarorpaduiecKoil KyIbTyphl

MCTO/IbI, UCXOAA U3 3aJa4 KOHKPECTHOT'O

HUCCIIEJOBAHUS BnaneTs cnoco6uocTsio peuaTh CTaHJAPTHEIC 3a1a49K
npo¢ecCHOHATIBHON NeSTENIEHOCTH

MKO-2.3 — llpumMeHsieT morydeHHbIS 3HATh HHPOPMATHOHHO-KOMMYHHKAIIHOHHEIE TEXHOJIOTHH 1

pe3yJIbTaThl, MPEJCTABIISAET UTOTU OCHOBHBIE TpeOOBaHNUs HHPOPMAITOHHOH 0€30MacHOCTH

HpOI[eHaHHOﬁ pa60TLI VMmern CTaHAAPTHBIE 3a/1a9U MPO(ECCHOHANBHOM NIESITETbHOCTH Ha

0ocHOBE MH(OpMaMOHHON 1 OHOIHOrpaduIecKoil KyJIbTYphI

BnaneTs cnoco6nocTsio pemaTth CTaHJAapTHBIE 3aJa4H
poQecCHOHATTBHON NeATENFHOCTH

Pe3y.]'II)TaTI)I O6y‘~ICHI/I$I o JUCHUINIIMHE OJOCTUTAIOTCA B paMKaxX OCYHICCTBIICHUSA BCEX
BUI0B KOHTAKTHOM M CaMOCTOSTEIbHOM pa60TBI 06yt1a}01u14xc;{ B COOTBCTCTBHUH C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

Nuaukatopsl AOCTHKEHUS KOMIIETEHIIMHA CUUTAIOTCS CPOPMUPOBAHHBIMU

P TOCTUKEHUU COOTBETCTBYIOIIUX UM PE3yJIbTaTOB 00yUEHUS
2. CTpyKTYpa M cofiep:KaHHe IMCIHUIIIHHBI.

2.1 Pacnpenenenue Tpy10EMKOCTH TUCHUILUIMHBI 110 BUAAM padoT.

OG61mast TpyJOEMKOCTh TUCHUILTMHBI COCTABISICT 7 3a4eTHbIe enuHUIbI (252 Yaca, U3 HUX
— 136 waca ayauTOpHOW HArpy3KH: JISKIIMOHHBIX 68 yaca, mabopaTopHbIx 68 yaca; 71,8 gacos
camocTtosTensHol paboTsl; 8 yacoB KCP), ux pacnpeznenenue no Bujgam paboT MpeaCTaBICHO B
Tabnuue

Buz yauebHoit paboThl Bcero CemecTpbl
4acoB (dacer)
6-i 7-it
KonTakTHas padora, B TOM 4ncJje: 144,5 71,2 73,3
AyIuTOpHBIE 3aHSITHS (BCEr0) 136 68 68




3aHATHS JSKIIMOHHOTO THIIA 68 34 34
3aHATHSI CEMUHAPCKOro TUIA (CEMUHAphbl, MPAaKTHYECKHE
3aHATHUS) - - -
JlaboparopHbIe 3aHATHS 68 34 34
HNuasi koHTaKTHasi padora: 8,5 4.2 4.3
KonTtpons camocrositensHoit padbotsl (KCP) 8 4 4
[Tpomexxyrounas arrecramus (MKP) 0,5 0,2 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 71,8 35.8 36
ITpopaboTka yueObHOro (TEOpEeTUYECKOro) MaTepuana 57,9 35,8 22,1
IToaroroBka K TEKyIeMy KOHTPOJIIO 13,9 - 13,9
OO0mas Tpy10eMKOCTh gac. 252 90 162

B TOM YHCJIe KOHTAKTHAas 1445 71.2 733

padora

3a4. ef 7 3 4

2.2 CTpyKTypa AMCUMILIMHbI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TpYAOCMKOCTH I10 pa3jciiaM AUCHUILIAHBI.

Pa3nens! qucuumiIuHel, u3ydyaeMele B 6 1 7 cemecTpe

KonngectBo gacoB
Bueayaur
Ne HaumenoBanwue pa3nenon Beero AYS;T:TI; Has op}?;;{
pabota
J | 113 JIP | CPC
1 2 g 4 5 6 7
6-ii cemecTp
1 |DyHKIMOHANBHBIE TPOCTPAHCTBA 32 | 11 11 14
2 |CnektpasibHbIe 331241 18 | 8 8 6
3 |YpaBuenue muddyzun 24 | 8 8 8
4 |'apMoHMyeckue QyHKIHUU 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 |YpaBHeHUI rUIIepOOINIECKOTO THTIA 24 | 8 8 6
Hmoeo no oucyuniune: 36 36 25

[Tpumeuanue: JI — nexuuu, [13 — npaxTuueckue 3aHATHSA /

3anstusa, CPC — camocrosaTensHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3anusaTHA JEKIIMOHHOI0 THIIA.

cemuHapsl, JIP — nmaGopatopHbie

banaxogo IIPOCTPAHCTBO. Ilononaexnue

dopma
Ne | HammeHoBaHue paszjena Conepxanue paszaena TEKYIIETO
KOHTPOJIA
1 2 3 4
6-ii cemecTp
OyHKIMOHATbHBIE 3amMbIkaHue MHOXKeCTBA. JInHEeitHbIe MHOT00Opa3us
1 |mpocTpancTBa IJIOTHBIE B HOPMUPOBAHHOM MPOCTPAHCTBE.




HOPMHPOBAHHOTO IpocTpaHcTBa. [IpocTpancTBO
Jleb6era. Uzomopdusm, u3oMeTpus u BIOKEHUE
HOPMHUPOBAHHBIX MpocTpaHcTB. [IpocTpancTea
CoboneBa u npocreiinias TeopeMa BIOKEHHUS.
HepasenctBo @puapuxca

CrexTpalibHbIC 33/1a41

I'uns6epToBel pocTpancTBa. Psel Oypoe.
[TonHbIE OPTOrOHAIBHBIE CUCTEMBI.
OpToroHajibHbI€ Pa3a0KeHUs B THILOEPTOBOM
npoctpanctse. Popmyssl OCTpOrpajackoro u
I'puna. CnexTpaibHble 3a/1a4 YpaBHEHUS
Jlanaca

VYpaBuenue quddy3un

VYpaBuenue 1udQy3un, TPUHIKI MAKCHMYMA.
ITepBast kpaeBas 3a1a4a ypaBHEHHUS
TETUIONPOBOAHOCTH, €AUHCTBEHHOCTh. MeTo
®ypre, cymecTBoBanue pemenus. Ctadumm3anus
peleHHs TPH HEOTPaHUYEHHOM BpeMeHH. Bropas
KpaeBas 3a/laua ypaBHEHHUS TETUIONPOBOTHOCTH,
cyliectBoBaHue. Bropas kpaeBas 3aqaua,
cradbwim3anus. O6parHas 3a1a4a
TEIUIONPOBOAHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3a71a4ya TeIIONPOBOIHOCTH, PEryIIpU3aIHs

l'apmonunueckue
byHKIIUN

dynnameHTaIbHOE perienue ypasuenus Jlamnaca,
cBoiicTBa. MIHTErpapHOE MpeICTaBIeHUE
¢bynkuuu. 'apmonnyeckue GyHKIMH, CBOWCTBA.
Teopema o cpennem. [ToampocTpancTBo
TrapMOHUYECKUX (PYHKITUI, TOJTHAS CUCTEMA
noteHnuanoB. [ToAmpocTpaHCTBO rapMOHHYECKHX
¢bynkuuit, niemma Houkosa. 3agaua Pobena,
QJITOPUTM, TTOJIHOTA CUCTEMBI

7-i cemecTp

ONEeMEHTBI TCOpHUn
IIOTCHIMaJia

[ToTenumana 1BOMHOIO €105, TPAHUYHbIE
CBOMCTBA, MHTErPAIIBHBIN oneparop. Merosl
TEOpUU NOTEHIMaIa peleHus 1-oi u 2-oi
KpaeBbIX 3aja4. [lonHoTa cuctemsl anbda u 6eTTa.
Merton 6a3uCHBIX TOTEHIMATIOB. BHYTpeHH s
3amaun lupuxine u BHyTpensss 3anaun Helimana.
AnroputMmsl. burapmonundeckas 3aaaua,
€IUHCTBEHHOCTD, aroput™M MbBII

O06o0011eHHOE peleHe

Jlpyroe ompeenenue 06001eHHON TPOU3BOAHOM.
Teopema Pucca 06 oOmieM Bujie TMHEHHBIX
¢dbyHKIIMOHANOB. BrioskeHne ruib0epTOBBIX
npoctpaHcTB. Ciencrsue u3 TeopeMsl Prcca.
Cy1iecTBOBaHUE U €TUHCTBEHHOCTD PEIICHUS
3anaun lupuxie ypaBaenus [lyaccona

Knaccudukanus
YpaBHEHUI BTOPOTO
MopsiIKa

VYpaBHenus xapaktepuctuk. Knaccuduxarms
ypaBHEHUI BTOpOro nopsjaka. [Ipusenenue k
KaHOHMYeCKOMY BUy. COOTHOIIEHUS Ha
xapakTepucTukax. CeTka XxapakTepUCTHK, METO/I
XapaKTEPUCTUK

YpaBHeHui
rUNepOOINYECKOro TUIa

BriBoJ1 ypaBHEHUI 3BYKOBBIX KOJICOAHUIA.
OcHoBHbI€ 337]aui. Y paBHEHHUS 3BYKOBBIX
KosiebaHui, OCHOBHBIE 3a7auu. KpaeBble 3a1aun




Ha IpuMepe ypaBHeHUss MeMOpanbl. Metog @ypre
JUIs TIEPBOM KpaeBoM 3aaadn. Bropas kpaesas
3aJaya 3ByKOBbIX KosieOaHUl MeMOpaHbl. 3aKOH
COXPAHEHHUsS U TEOpEMaA €IMHCTBEHHOCTHU

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

2.3.3 JlabopaTopHbIe 3aHSITHS.

dopma
Ne HaumenoBanue 1abopaTopHbBIX paboT TEKYIIEeTO
KOHTPOJIS
1 3 4
6-if cemecTp

1 |Boluucienune KpuBOJIMHEHHOTO HHTETpaia MepBOro U BTOPOro poja JIP

2 |Bpruncnenne KpUBOJIMHEWHBIX HHTETPAJIOB CIEIMATBHOTO THIIA JIP

3 |Belunicnienue n1BOWHOr0 MHTErpaja 1o 3aJaHHoN o0nacTu JIP

4 |MaTerpanpHOE MpecTaBlIeHUE 3aJaHHON (QYHKITHH JIP

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

6 [[IpencraBicHue pelIeHne ypaBHEHUS TETUIONIPOBOIHOCTH JIP

7 |Aaroput™ peuieHusi 0OpaTHOM 3aa4u TEIIONPOBOTHOCTH JIP

8 |Perynspuzanus penieHust 00paTHOW 3a/1a4ud TEIUIONPOBOTHOCTH JIP

9 |3agaua PoGena JIP

7-# cemecTp

10 |BuyTpennsis kpaeBas 3ana4a Aupuxie s ypaHenus Jlamnaca JIP
11 |Buemnsis kpaeBas 3anaya Jupuxiue nis ypasHenus Jlamnaca JIP
12 |Buytpennsis kpaeBas 3ana4ya Heitmana nst ypaBaenus Jlamnaca JIP
13 |Bueminsis kpaeBas 3a1aya Heiimana g ypaBaenus Jlamnaca 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 (KIT), kypcoBoit
pabotsl (KP), pacuernHo-rpadmueckoro 3amanusi (PI'3), nanucanue pedepara (P), acce (3),
kosokBuyM (K), rectuposanue (T) u T.1.

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

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
00y4YarOIIUXCS M0 TUCHUILINHE (MOIYJIIO)

CamocrosiTenpbHasi paboTa CTYACHTOB IO JUCHUIUIMHE BKIIOYAET CICAYIOIINE BHUIBI
JIeATEITbHOCTH:

— IpopaboTKy U aHAJU3 JEKIIMOHHOTO MaTepuana;

— U3yueHue y4eOHOI TUTepaTyphl;

— nouck nHpopmanuu B cet HTEpHET Mo pa3IMuHbIM BOIIPOCAM;

— pellieHHe 3a/1a4 10 TeMaM Kypca;

— paboTy ¢ BOIIpocaMu JJisi CaMOIIPOBEPKH;

— MOJTOTOBKY K KOHTPOJBHOM paboTe;

— IIOATOTOBKY K 3a4€TYy U DK3aMEHY.



[lepeueHp yueOHO-METOJMUECKOT0 00eCTIeueH s JUCIUIUIMHBI TPEICTABICH B TaOJIHIIE.

Bun camocrosTeapbHON
paboThI

IlepeyeHp yueOHO-METOJUUECKOr0 00eCieueH s JUCIIUILIIMHBI
T10 BBIMIOJIHEHUIO CAMOCTOSITEIILHON pabOTHI

IToaroroBka x
TEKYILIEMY KOHTPOJIIO

Mertoguueckue ykaszaHus JUISL IOATOTOBKM K  3aHATHAM
JEKUMOHHOIO M CEMHHApCKOro THUIA. YTBEPXKIEHBl Ha
3aceanuu Coera (axKyJabTeTa MaTEMaTHKU U KOMIIBIOTEPHBIX
Hayk ®I'bOY BO «Ky6I'V». Ilporokon Ne 5 ot 05 mas
2022 r.

Meroauueckue ykasaHus I10 BBIIOJIHEHUIO CaMOCTOATEIBHON
paboTel oOyuaromuxcs. YTBepkIeHbl Ha 3aceganun Cosera
(dakynpTeTa MaTEeMAaTUKU U KOMITbIOTepHBIX Hayk PI'BOY BO
«KyoI'Y». IIpotokon Ne 5 ot 05 mas 2022 r.

Metoauueckue yka3zaHus MO MCIOIb30BaHUIO HHTEPAKTUBHBIX
METO0B OO0y4yeHHs. YTBepkIeHbl Ha 3acenaHun CoBeta
(dakynpTeTa MaTEeMAaTUKKU U KOMITbIOTepHBIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 51 ot 05 mas 2022 r.

Mertoanyeckne yka3aHus IO IOJITOTOBKE 3cce, pedeparos,
KypcoBbIX paboT. VYTBepxkieHsl Ha 3acenaHun Cosera
(dakynpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @PI'BOY BO
«Ky6I'Y». IIporokon Ne 5T ot 05 mast 2022 r.

Brinosinenue
J1a00paTOPHBIX pabOT U
pacueTHO-TpauIECKIX
3aJaHUuN

Metoauueckre yKa3aHMsl 110 BBINOJIHEHHUIO JIaOOPaTOPHBIX
pabot. VYTBepxkaeHel Ha 3acenanun CoBera (QaxyibTeTa
MaTeMaTuku U KommbloTepHbiXx Hayk ®I'BOY BO «KyOI'Y».
ITpoTokon Ne 5 ot 05 mas 2022 1.

Metoauueckie yka3aHUS [0  BBINOJHEHHMIO PACUETHO-
rpaduuecKkux 3aJaHui. YTBepkIeHbl Ha 3acenanuu Cosera
(dakynpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @PI'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

[ToaroroBka u
odopmIleHHEe OTYETOB
IO MPAKTUKE

1. Meroauueckue yka3aHHUsS MO TOATOTOBKE M O(OpMIICHHUIO
oTyeTa IO MpaKTUKe. YTBepKIeHbl Ha 3acenaHunm Cosera
¢dakynbpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». IIporokon Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3amura
BBIITYCKHOHN
KBaJIN(DUKAIIIOHHOM
paboThI

1. Meroguueckue yKa3aHHS 1O BBIOJHEHHIO U 3aIUTe
BBIMTYCKHON  KBaJU(UKAIMOHHOM paboTel  (OakaiaBpuar,
MarucTpaTypa, CIECHUAINTET). YTBEpXKICHBl Ha 3aceIaHuu
CoBera (akynpreTa MaTeMaTHUKM U KOMIBIOTEPHBIX HayK
®I'bOY BO «KyoI'Vy». Ilpotokon Ne 5 ot 05 mast 2022 r.

VY4eOHO-MeTOIMYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydYaroImUXCs M3

qucila MHBAJINMJIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbs (OB3) npenocrasisitoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUUYEHUSAM UX 30POBbS U BOCIIPUATHS UH(DOPMALIUU:

JUia nu1 ¢ HapyIIEHUSMH 3pEHUS:
— B MieyaTHOU (hopme yBeIMUEeHHBIM HIPU(TOM;
— B (popMe 2IEKTPOHHOTO TOKYMEHTA;

— B ¢popMe ayaunodaiina;

— B reyatHoi (opme Ha s3bike bpaitns.
JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHOU (hopme;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B IIeYaTHOU (opme;




— B hopMe IEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH.

Jlexumu, 1abopaToOpHBIE 3aHATHS, KOHTPOJIbHBIE PA0OTHI, 3a4€T M SK3aMEH.

Pa30op mpakTuueckux 3agad U MPUMEPOB, MOJICIMPOBAHHUE CUTYyallUud, MPUBOISAIIUX K
TEM WIA HMHBIM OHIMOKaM B TMpOrpaMMme, BhIpaOOTKa HABBIKOB BBISBICHUS W HCIPABICHUS
omMOOK B Mpoliecce Hamucanus nporpammsl. [locTpoeHne TECTOBBIX MPUMEPOB JJISl BISBICHUS
OmMOOK B MporpaMMme U cpaBHEHUS 3()(HEKTUBHOCTH Pa3IHMUHBIX aJTOPUTMOB.

Jns aun ¢ orpaHUYEeHHBIMA BO3MOXHOCTSIMU 370pPOBBbSl IIPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OneHo4YHbIe CpeACcTBA JIsl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalyu.
4.1 ®oHA OLIEeHOYHBIX CPEACTB /ISl NPOBeIeHNs TeKYIero KOHTPOJIs.

4.1.1 IlpumepHblii nepedeHb TeM IS pedepaToB U YCTHBIX ONPOCOB

1. Maiite omnpeneneHue KBa3sWIMHEHHOrO YpaBHEHHUS IEpPBOro IMOpsAAKa, €ro
petenus?

2. Kakoe reomerpuyeckoe TOJIKOBAaHHE MOXKHO JaTh KBAa3WIMHEHHOMY YpaBHEHUIO
[IEPBOTO MOPAJKA, €r0 PELICHUI0, XapaKTePUCTUKAM ?

3. Cdopmynupyiite 3amauy Komm Ui KBa3UIMHEHHOrO ypaBHEHHUS MEPBOTO
MopsiJIKa U AalTe € TeOMETPUUYECKYIO HHTEPIIPETALIHIO.

4. UYewm ormpenensieTcsl TUIl ypaBHEHUS BTOPOTo HopsaKa?

5. C mnomoliplo, Kakux IpeoOpa3oBaHUN MOXHO YpaBHEHHE BTOPOTO IOpsJIKa
MIPUBECTH K KAHOHUYECKOMY BUIY?

6. Haiitu oOnactu TUNEPOOIMYHOCTH, JIUIMNTHYHOCTH W TapabOIMYHOCTH
YpaBHEHHUS U IPUBECTU €r0 K KAHOHUYECKOMY BHJly B 00JIaCTH TUIIEPOOTMYHOCTH.

7. Cdopmynupyere Teopemy Komm-KopaneBckoid.

JlaiiTe onpeeneHne KOPPEKTHO MOCTaBICHHOM 3a/1a4 MaTeMaTUIeCKon (PU3UKH.

9. KakoBbl XapakTepHble OCOOCHHOCTH 3a7ay, HPHUBOAAIIMXCS K YpaBHEHHIM
runepooIN4YecKoro Tuna?

10. B uem 3akimtovaercs pusnueckas uHTepnperanus Gopmyisl Janambepa?

11. Yro Takoe mpsmMasi 1 oopaTHas BojaHa?

12. Yro Takoe 001acTh 3aBUCUMOCTH PELICHU?

13. Yem oObsicHAeTCs TOT (haKT, YTO NPUHIMI [ TolireHca He UMEeT MecTa B INIOCKOM
cirydae?

14. TTonp3ysich METOJIOM CITyCKa, moiyuute u3 ¢popmyisl [lyaccona pemenus 3anaun
0 Kosie0aHUN OECKOHEYHON CTPYHBI.

15. Yro Takoe 3ama3pIBalONIMNA TOTEHIMAN?

16. B xakoMm ciyyae MOKET CYILECTBOBATH CTALlMOHAPHOE pEIlIeHHE HEOTHOPOIHOIO
ypaBHEHMS C HEOJAHOPOJAHBIMU TPAHUYHBIMHU YCIOBHSIMU?

17. Kakas 3a7aua Ha3bIBaeTCs XapaKTePUCTHUECKON?

©

4.1.2 O0pa3ubl HHAMBHAYAJIbHBIX 3a1aHUI

Homep Bapuanta K 3amaHusi onpejenseTcs HOMEPOM CTYJICHTA MO CIIMCKY TPYIIIIBL
KaxoMy BapuaHTy COOTBETCTBYET KPUBOJIHHEHHBIN TpeyrodpbHUK Q, ¢ rpanumeil S=S, (cm.

[5], c. 5).



Baganme Ne 1 (k). BbluMcIuTh aHaJIUTHYSCKM W Ha KOMIbIOTEpe (B CHUCTEME
CUMBOJIbHOH anreOphl) IBOWHOW U KPUBOJIIMHEHHBIC HHTETPAJIBI TIEPBOTO ¥ BTOPOTO POJia

Jozﬂdxdy, J1:j2ds, Jzzjydx,
Q 5 s

[0 YKa3aHHbIM KOHTypaM S =S, ¢ IOJIO)KUTEJIbHBIM HAaIllpaBJIIeHUEM O0XO0Ja, 3alucaB Ul
KaXI0M 4YacTh KOHTypa S, IapaMeTPUYECKOE IIPEACTaBICHUE M COOTBETCTBYIOILUE
OTpeieIeHHbIe MHTETPAIbl, YUUTHIBAs HallpaBlieHHe 00X0/1a.

3aganue Ne 2 (k). Boruucinuts 3HaU€HUS KPUBOJUHEHHOTO HHTErpajia
1l 0 2 2

J(Xy Vi) =— —In(x—xm +(y—=y" )js,
3(my)4ﬁ£an (x=x"F + (y-y")

rae S=S, — yKasaHHBI{ Ui K&KIOTO BapHaHTa KOHTYP, TOYKH (Xm, ym), m=123
COOTBETCTBEHHO BHELIHSAs, IPAaHMYHAS M BHYTPEHHAS TOYKU (BBIOPATH CAMOCTOSATENBHO),

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

3aganme Ne 3. 1) Jlokasarb, 4TO0 (YHKIHS In((x—xm)2+(y—ym)2) ABJISETCS

rapMoHuueckoi mpu (X, y);t(xm, y" ), a QyHKIISA

B(r,t)= Iln ((x— ry + (y—t)z)ds

rapmonuueckas B Q u B obnactu Q' =R*\Q.

2) Joka3zaTh aCHMOTOTHYECKOE PABEHCTBO
B(r,t)=In ((r)2 + (t)z)f ds+o(1),  r®+t> —owo.
S
3apanme Ne 4 (k). Iloctpouth aHamuTHyeckoe peuieHne Merogaom Dypee mpu
», =@, =0n f(X)=0 unpencrasurs Gpopmyns! kodddunmenro Oypre 3amaun

Ut=UXX(X,t)+f(X)’ XE(O,l), te(O,T)’
ulx:o:(p()(t)’ ulle:%(t)a
u|t:0: H(X)'

Oyukiust  y=H(X), ompemensercs Ui BapuaHTa K  KPUBOJHMHEWHBIMH CTOPOHAMH

TpeyroiabHuka Q, .

3aganue Ne 5 (k). IToctpouts aHanuTHYeCcKOE pemeHne MetooM Oypwe npu ¢, = ¢, =0

u f(x)=0 u npencraButh Gopmyinsl kodddurrenToB Dyphe 3agaun

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



ou

an =@y(X)

x=0

=¢,(x),

x=1

ou
on
Ult:OZH(X).

3amanue Ne 6 (k). [ns pemennit 3anad 4 u 5, Beraucautb N nepBoix KOdQQHUIMEHTOB
®ypee h,  wavaneHoit  Qymkimm  y=H(X), woctpours rpadukd  yHKOHUIA

u™(0.3,1), uM(0.5,t), 0<t<T (N =5, 10, 20, cpaBHHTb HX Ha OXHOM rpaduKe), MOTYyIHTH
rpaduxu pynxuuit y=H(x), Yy =u"(x,0) u onenxy Hu N(x,0)—H (X)H 1)

3amanue Ne 7 (k). Pemiutp 3amaum 4 u 5 A0l HEOJAHOPOIHOTO YpaBHEHUS
teronpoBognoctd npu  f(X)=0.5qsin gzx, rae =2 i HEYETHBIX HOMEPOB U (=4 s
ueTHBIX HOMepoB K ; moctpouts rpadukm dynxmuit u" (0.3, t), u" (0.5, t), t>0; nmomyuuts

bopmyinsl st C, ().

Bananue Ne 8 (k). OOparHas TemIonpoBOAHOCTh. HaiiTu HadaibHOE pacrpenesicHue

v(x,1)| o =G(X). Temmeparypr! B cTepiKHE, €CTH B MOMEHT BpeMeHH 1>0 3amaHo $uHANbHOE

pacnpenenenue ¢ (X) — ykasannas Bbiue Gpynkuus, V(X,t) — pemieHue 3amauu:

v, (X,t) = Av(x,t)|xeQ o v(x,1)

0Q = 0’ V(X,t)L:T = g (X)’
PaccmoTtpeTs MeTo/ npocTeieil perynsipuzaiuy, ¢ — Mallblii MOJI0KUTEIbHBINA TapaMeTp:

v, (x,t) = Av(x,t)|xeQ , v(x,t)|aQ =0, oV(x,0)|+Vv(x,T)=g(x)

Juist nawroro 7 (7 = 0.1, 0.2) u BeiOpanHoro ¢ BeMUCIUTE Cy () , moMydnTh pemieHue
00paTHOM 3amauM B Buje KOHe4uHOW cymmbl Dyppe V" (X,t), ompenenuts NpHOIMKEHHO
UCKOMYIO HadanbHyto (yHkuuio vV (X,0), i Hee moyduTh pemenne npsamMon 3agadn U(x,t) c

HAa4YaJlbHBIM  YCIIOBHUEM u L_O =V (X,0),  BBUMCIUTH  (HUHAIBHYI  IOTPEIIHOCTh
||u (x,T)-H (X)|| (0.1 T1p¥ pasubix & u N.

3amanue Ne 9 (k). [ToreHiman npoctoro cios

RX) = [, @' OE(x —y)dS,,
HpI/IHI/IMaI'OH_II/Iﬁ INOCTOSHHBIC 3HAUCHUSA Ha I'PaHULIC
R(x)|s = Rg = const,

Ha3bpIBaeTCsl ToOTeHImaioM Pobena, a ¢* W Rg — IUIOTHOCTBIO W KOHCTaHTOW PoOeHa
COOTBETCTBEHHO. J[isi 3amaHHON KpWBOH S HaWTH TUIOTHOCTh (° M KOHCTaHTy Rg PoOena.
Hcnonb3ys MeTo]] 0a3UCHBIX TOTEHIIUAJIOB.

3ananmne Ne 10 (k). dnst kpaeBoit 3aqaun Heiimana amst ypasHenust [Tyaccona

AV(x, ), = f(x ), , (xy)eD,



N o,
on|p

B obnactu D =(0,7)x (0, 7) Beraucauth Ko3hHUUUCHTH V,, pa3NoKeHus pemenus V(X,Y) 1o
OPTOHOPMHPOBAHHOI cucteMe @, (X, y) U MOJIYy4HTh aHATUTHYECKOE PelieHHe (B BUIE psifa),

rne  f(X,y)=H(x)cos(2y) mns neuerHsix BapuantoB K m f(X,y)=sin XH(y) s derHbIX
BapuanToB K; hyukuus H(X) mis Bapuanta K onpenensercs croponamu S2, S3  KpUBOJIHHEHHOTO

TpeyronsHuka Q,. IlpencraButh rpadux mosepxmoctd V' (X,Y); rpapuxm AVM(X,y) u

BBIUUCIUTh  morpemHocte  &(N) = (”(Av“ (%, y)— f(x, y))zdxdy)% ;  mm n k=01 ..7
D

npeacTaBuTh Tabiuny xkodhdunueHtoB V,, . McnonpzoBats Meto Pypbe (METOA pa3iokKeHUs

no coOcTBeHHBIM (GyHKUUAM omepatopa Jlammaca o0pa3ylomiMMu TIOJHYKO CHCTEMY B

noanpoctpanctse LS (D), oproronansuom enunmte, L, (D) ={13®LS(D)):

[2 [2
Poo (X, ¥) =,/=cosnX, ¢y (X, y)=.|—cosky,
T T
2

o (X, y)=—cosnxcosky, n, k=1 2,..
T

3amanue Ne 11 (k). Pemuth unciieHHO BHYTpPEHHIO 3ajady Jlupuxie miisi ypaBHEHHUs
Jlannaca

Au(x,y), =0, (x, ) €Q,

, =9(xy),

ucrnonp3ys  cucremy oyakimmii ', m=L..,N; rome Q=Q,, 0Q,=S=S1US2US3,

g(x,y)=M mpu (x,y)eS . Ipencrasurs nuaum ypoBHs (yHKmuE U (X,Y); BBHUHCIHTH

HOTPEIIHOCTD 5(N):Hg—uNHS st pasabix N. BeluucanTs WHTErpad mo S OT HOPMAIIbHOM
o N
npousBoHoM U (X,Y).

Bamanue Ne 12 (k). Pemmth uyMCIeHHO KpaeBywo 3ajady aisi OUTapMOHHUYECKOTO
ypaBHEHUS

A w(X, y)‘Q =0, (x,y)eQ,

ow
\N|5:a(X! y)! % =b(X, y)v

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) €S, 0,(x,y)eS,.

[MpencTaBuTh: GOPMYIUPOBKY 3a1auH, peAcTaBIeHue peieHus W(X, Y), rpaduk JIHHUN YPOBHSI

by W(X, y), TOrpemHoCTh 5(N)=Hg—WN

o TaONHIy BBIYUCICHHBIX KOA(h(PHUIIMEHTOB



(bmsnueckas uaTepnperanus: ecau W(X,Y) — GyHKINM TOKa, TO BEPIIMHBI TPEYTOJIBHUKA — 3TO
TOYEYHBIC HCTOYHHKH U CTOKH).

3aganme Ne 13 (k). Pemmrh 4mcCICHHO KpaeByl 3amady sl OUTrapMOHHUYECKOTO
ypasHenus npu yenosuu a(x,y)=0, b(X,y)=¢ (X,y), rae ¢ (X,Y)—ILIOTHOCTb MOTEHIHANA
PoGena nnst S . Pemenne W(X, y) — COOCTBEHHBIN (PETYIISIPHBII) BUXPh 00JIACTH.

3aganmne Ne 14 (k). s Homepos k=1, 2, ..., 12 pemuts 3a1auy
u, =u,,(x,t)+ f(x), xe(x), te(0,T),

u |x:0 =), U |X:,[ =oi(t),

ou
0 _qt
u|t:0_u (%), an u=(x),

t=0

@, (t) =¢,(t) =0, pasnoxenuem ¢yHkumii mo curycam kparueix ayr (mpu stom a,(t)=0).
HIas momepo k=1,2,..,6 B3rs U'(X)=H(X), xe(0,1), u’(x)=0, xe(@,z); u'(x)=0.
Jlns HomepoB k=7,..,.12 — u®(x)=0, u'"(x) =H(x), xe(0,2), u'(x)=0, xe (L, 7). Oynxuws
H(x) x e (0,1), ompesensercsi KPUBONMHEHHBIME CTOPOHAMH TpEyroibHHKa Q, . 3amucarth B

AQHAJIMTUYECKOM BUJIE perieHne 3aaaun MetogoM Dypee mpu T (X) =0; BeimucaTs GopMyIIs st
KO3 (HUIIUEHTOB b,(t): b/(t)=—n%b,(t), b/ (0)=u?’, b/ (0)=u;. Bri6path N TUTST

N [2
OpUOJIMKEHHOTO  PELIEHHUS u™(x,t) = an (t),/—sin nx, moctpouth rpaduku GyHKIUI
T T

(U (x,1)) H(ZO]”) U HX

cymmbl. Crenars «aHuMaruio» rpaduxoB U(X, ph), xe(0,7), p=1, 2, ..., Ipu HEKOTOPOM
masiom h.

u(xj, t), t>0, g HEKOTOPBIX X;, rpapuku yHKIMHA H(ux(x,t)) H(ZO,,,)’ H

B3aganme Ne 15 (k). Pemnts 9Ty 3a71a4y U1t HEOAHOPOAHOTO YPABHEHHUS

u, =u,,(x,t)+ f(x), xe(©x), te(0,T),

npu f(X)=0.5q9sin gzx, rae =2 111 HEYETHBIX HOMEPOB M (=4 I YETHBIX HOMEPOB K ;
noctpouth rpaduku Qynkmmid  U(0.3,t), u(0.5), t>0. 3ameuanwe. 3amMeHOH HMCKOMOI
(YHKIUK MOXKHO TIEPEHTH K 3a/1a4e C OJJHOPOJHBIM YPABHECHHUEM.

Z[J'ISI MOJIYUYCHUA 3auéTa CTYACHT MOOJDKCH BBIIOJIHHUTL MW CAATh IIPCIIOAaBaTCIIIO
MOJIYYCHHBIC MMPAKTUUCCKHUEC CEMCCTPOBBIC 3a/IaHNA.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /JIsl IPOBeleHUsI IPOMEKYTOUHOM aTTecTAlNU
4.2.1 IIpumepHbIii IepeYeHb BONPOCOB K IK3aMEHY

OcHoBHbIE (YHKITMOHATBLHBIC TPOCTPAHCTBA.

3aMbIKaHUE MHOKECTBA.

JluneitHbple MHOT000pa3us MIIOTHBIE B HOPMUPOBAHHOM MPOCTPAHCTBE.
banaxoBo mpoCTpaHCTBO.

[TononHeHre HOPMUPOBAHHOTO MPOCTPAHCTBA.

[TpoctpancTBo Jlebera.

N3omopdusm, H30MeTpHst U BIOKEHHE HOPMUPOBAHHBIX MPOCTPAHCTB.

NoabkowhE
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[TpoctpanctBa CobosneBa 1 MpOCTEHIIIast TEOpEMa BIOKECHHUS.
Hepasenctso ®punpuxca.

['m1b0epTOBBI MPOCTPAHCTBA.

Psnapr @ypre.

[TostHBIE OPTOTOHAJIBHBIE CUCTEMBI.

OproroHasibHbIe Pa3ioKeHUs B THIOEPTOBOM IIPOCTPAHCTBE.

®opmynsl Octporpaackoro u I'puna.

CrnekrpanbHble 3aaun ypaBHeHus Jlamnaca

VYpaBuenue nuddy3un, IpUHIMI MAKCUMyMa.

IlepBast kpaeBas 3aa4a ypaBHEHMs TEIJIONPOBOJHOCTH, €IMHCTBEHHOCTb.
Merog ®ypse, CyLIECTBOBAHUE PELICHUS.

Crabunuszanus pelieHus IpyU HEOrpaHUYECHHOM BPEMEHH.

Bropas kpaeBas 3aa4a ypaBHEHHsI TEILUIOIIPOBOIHOCTH, CYLIIECTBOBAHUE.
Bropas kpaeBas 3aiaua, ctabminzanus.

OOpatHas 3a7a4a TEMIONPOBOIHOCTH, HEKOPPEKTHOCTb.

OO0parHas 3a7a4ya TEIUIONPOBOJHOCTH, PETYIIpU3aLIHSL.

['apmonnueckue GpyHKIIH.

@dyHIaMEHTAIBbHOE pellIeHNe ypaBHEeHU Jlamiaca, cBoicTBa.
WuTerpanbHoe NpeacTaBieHue QyHKIUH.

["apmonnueckue GyHKIIUU, CBONCTBA.

Teopema o cpeHEM.

[ToanpocTpaHcTBO rapMOHUYECKUX (PYHKIUH, TOJTHASI CUCTEMA MTOTEHIIUAIOB.
[ToanpocTpaHcTBO rapMOHUYECKHX QYHKINH, TeMMa HoBukoBa.

3anaua PobeHa, anropurtm, oJiHOTa CUCTEMBI.

IToreHmana ABOMHOIO CII0S, TPAHUYHBIE CBOMCTBA, MHTETPAIbHBIN ONIEPATOP.
MeTtoapl Teopuu noTeHMala peleHus 1-oi u 2-0i KpaeBbIX 3a1ad.
[TommHOTA cHcTeMBbI abda u OeTTa.

Meton 6a3UCHBIX TOTEHLIUANIOB.

Bnytpennss 3agaun Jupuxiie u Bayrpennss 3agaun Helimana. AIropuTMsl.
burapmonunyeckas 3aada, €IMHCTBEHHOCTb, anroput™ MbII.
Omnpenenenne 000011IEHHON MTPOU3BOTHOM.

Teopema Pucca 06 o61iem Bujie TUHEHHBIX (YHKIIMOHAJIOB.

BnoxxeHne runb0epTOBBIX IPOCTPAHCTB.

CnencrBue n3 treopeMsl Pucca.

Cy1iecTBoBaHUE U €IMHCTBEHHOCTD pelieHus 3afaun Jupuxie ypasHenus Ilyaccona
Knaccugukarus ypaBHeHUI BTOPOro Mopsiaka.

YpaBHEHHUsI XapaKTEPUCTUK.

Knaccugukarus ypaBHeHUI BTOpOro nopsiaka.

[TpuBeneHne K KAHOHUYECKOMY BH]TY.

CooTHOIIEHN HA XapaKTEPUCTUKAX.

Cerka XapaKTepUCTHK, METOJ XapaKTEPUCTUK

YpaBHeHUi runepooInYecKoro TUIa.

BoiBos1 ypaBHEHUI 3BYKOBBIX KojieOaHui. OCHOBHBIE 3a/1a4H.

YpaBHEHUS 3BYKOBBIX KOJIOaHUH, OCHOBHBIE 33a4H.

KpaeBsie 3a1aun Ha mpuMepe ypaBHEHHUS] MEMOpaHBbI.

Meron ®ypse a1 epBoi KpaeBou 3a1auu.

Bropas kpaeBas 3ajaua 3ByKOBbIX KOJI€OaHUI MEMOpaHBI.

3aKOH COXpaHEHMsI U TEOPEMA €ITMHCTBEHHOCTH

4.2.2 IlpumepHbIe OMIETHI K IK3aMeHY

BWIET Ne 1



1. ITpoctpancTtBa CoboeBa u nmpocTeiiias TeopemMa BIOKEHHS
2. Kimaccudukanus ypaBHeHHI BTOPOTO TOPsIKA

3aB. kadenpoit MaTeMaTHIECKUX (M.J. OpoboTeHko)
¥ KOMIIBIOTEPHBIX METOJIOB

BUJIET Ne 2
1. IlepBas kpaeBas 3aj1a4a ypaBHEHMsI TEIJIONPOBOAHOCTH, €IMHCTBEHHOCTh
2. CyuiecTBOBaHUE M €IUHCTBEHHOCTD perieHus 3aaauu Jupuxie ypaHenus [lyaccona

3aB. kadenpoit MaTeMaTHIECKUX (M.HA. IpoboTeHko)
¥ KOMIIBIOTEPHBIX METOJIOB

OK3aMeHBI OIICHUBAIOTCS II0 CHCTEME: HEYAOBJIECTBOPUTECIBbHO, YAOBJICTBOPUTECIBHO,
X0pomo, OTJIIMYHO.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBBsI BRIOMPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— TOpu HEOOXOJUMOCTH HMHBAIMIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEIILHOE BPeMs ISl TIOJrOTOBKM OTBETA Ha IK3aMEHE;

— IIPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3yJIbTATOB 00yUEHUs HHBAIUOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOJIb30BaHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl O0YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0OPOBBS
W UHBAJUAOB IIpOLEypa OLIEHWBAHUSA pE3YyJIbTaTOB OOyYEHHUS M0 AUCLUMIUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaTOB OOYUYEHHUs WHBAJIMAOB U JIMIl C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH  3JI0POBBsSI 110 JTUCHUIUIMHE (MOJIYJIO) TPEeIyCMaTPUBAET IPEIOCTaBICHHE
uHpopManu B QopMmax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM HMX 3J0POBbS M BOCIPUSATHUS
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUst 1 ¢ HapyIIEeHUsIMU CITyXa!

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jnist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOIH
JJIs1 OCBOCHMS IMCUUILIUHBI (MOYJIA).

5.1 OcHoBHas JiuTEpaTypa:

1. Bunagumupos B.C., XKapunos B.B. YpaBHenus matematuueckoil pu3nKu.
[DnekTpoHHBIH pecypc] — OnektpoH. aad. M.: ®usmaraut, 2000. — 400 c. —
Pexxum moctyna: https://e.lanbook.com/book/2363#book_name

2. Tpenorun B.A. OyHKIIMOHATBHBIN aHAU3. [ DTIEKTPOHHBINA pecypc| — DIEKTPOH.
naH. M.: ®uszmariut, 2007. — 488 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/59471?category pk=911#book name



https://e.lanbook.com/book/2363#book_name
https://e.lanbook.com/book/59471?category_pk=911#book_name

3. Onmneiinuk O.A. Jlekuuu 00 ypaBHEHHSIX C YACTHBIMU MPOU3BOIHBIMU. [ DIEKTPOHHBIN
pecypc] — Dnektpon. aad. M.: Jlaboparopust 3nanuit, 2015. — 263 ¢. — Pexum
nocryma: https://e.lanbook.com/book/70703?category pk=906#book_name

4. Bamapun A.A., Bragumupos B.C., Kapumosa X.X., Muxaitios B.I1., CunopoB
10.B., llIabynun M.1. COopHUK 33134 110 YpaBHEHUSIM MaTeMaTUIEeCKOH (pU3HKH.
[DnexTpoHHbIN pecypc] — DiekTpoH. aaH. M.: @uszmatiut, 2003. — 288 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/59314#book _name

HJ’I?I OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMHU U JIMOAMH C OIr'PaHUYCHHBIMH BO3MOXKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHUA B JICKTPOHHOM BUAC B 3JICKTpOHHO-6PI6JII/IOT€‘-IHBIX CHUCTCMaAX.

5.2 Jlono/THUTEJILHAS JINTEpaTypa:

1. Tlerposckuii N.I'. JIekiuu 00 ypaBHEHUSX ¢ YaCTHBIMH ITPOU3BOIHBIMU.
[DnexTpoHHbIN pecypc] — DnekTpoH. Aad. M.: @uszmatiaut, 2009. — 404 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/59551#book _name

2. Coo6omnesa E.C., ®ateeBa .M. 3agaun u ynpaxxHEHHS 110 YPaBHEHUSIM
MaTeMaTHYECKON PU3UKH. [ DICKTPOHHBIN pecypc| — DICKTPOH. J1aH.
M.:®uszmatnur, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book _name

3. Tpenorun B.A., Henocexuna U.C. YpaBHeHUsI B YaCTHBIX TPOU3BOIHBIX.
[DnexTponHbIi pecypc] — DnektpoH. gaH. M.: ®usmarnut, 2013. — 228 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/597447category pk=3145#book _name

3.3. [lepuoanyeckmne U3IaAHUA:

1. BeluucnutenbHble METOJBI M MPOrPAMMHUpPOBAHKUE. DJIEKTPOHHBINA Hay4HBIH KypHal
HUBI[ MI'Y (Hayuno-uccienoBaTeabCKUil BBIUUCTUTEIBHBIN HEHTP MOCKOBCKOTO
rOCyJapCcTBEHHOTo  yHuBepcutera uMm. M.B.  Jlomonocosa)  http://num-
meth.srcc.msu.ru.

2. Cubupckue 3JIEKTPOHHBbIE MaTEeMAaTUYECKUE W3BECTUS, AJIEKTPOHHBIA Hay4HBbIH
KypHaJI HHCTUTYTa MateMaTuku uM. CoboneBa Cubupckoro otaeneHus Poccuiickoit
akanemuu Hayk, http://semr.math.nsc.ru/indexru.html.

6. Ilepeyenb pecypcoB  HH(POPMAINUOHHO-TEJEKOMMYHHUKANMOHHOW  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCHHUILIMHBI (MOAYJIs1).

1. DnaexrtponHO-OMOIHOTEUHAs cucTema M3narennscTBa «Jlanby http://e.lanbook.com.

2. Cnucok nuteparypsl o MathCAD. O6pa3oBarenbHblil MAaTeMaTHYECKUN CalT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

3. OOuiepoccuiickuit MaTeMaTnyeckuii moprai - WWw.mathnet.ru;

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(Mmonmyais).

[To xypcy mpeaycMOTpEeHO MpOBEACHUE JIEKIIMOHHBIX 3aHSITHH, Ha KOTOPBIX JaeTCA
OCHOBHOM TEOPETHUYECKHI MaTepuai, paccCMaTPUBAIOTCS OCHOBHBIE MPUEMBI PEIICHUS 3aAad U
pEIIaroTCs MPUMEPHI MPAKTHUECKUX 3a7ad.

Ha maGopaTopHBIX 3aHSATHSX CTYAEHTHI, pelias CEeMECTPOBBIE 3aJaHMsl, MPHUOOPETaroT
MPaKTUYECKHE HABBIKM AHATUTHYECKOTO PEIICHUS YPaBHEHWHW B YACTHBIX MPOU3BOIHBIX
onupasick Ha MeToa Dypbe U YUCIECHHOTO PEIIeHHs] UCTIONb3Ys alTOPHUTMBI METOJIa 0a3MCHBIX
MOTEHITMAJIOB peliasi OCHOBHBIC KPaeBbIe 33/1a4l MAaTEMaTHIECKON (DU3UKH.

Baxneiimum sTamoM Kypca SIBISIETCS CaMOCTOsATENbHas paboTa MO JUCIUIUIMHE
«YpaBHEHUSI B YACTHBIX MPOU3BOJHBIX», BO BpEMsS KOTOPOM CTYAEHTHI OCYIICCTBIISIIOT
npopaboTKy HEOOXOAMMOIro MaTepuala, WCIONb3ysd JUTepaTypy U3 OCHOBHOTO U
JIOTIOJTHUTEIILHOTO CITUCKOB, TOTOBSATCA K TEKYIIEMY KOHTPOJIO, HW3ydas MpPUMEpHI 3ajad,


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
http://www.mathnet.ru/

PaCCMOTPCHHBIX Ha JICKIUAX W Ha MPAKTHYCCKUX 3aHATUAX, U 06p213].[BI nporpamMm 1o TeéMam
1a00paTOPHBIX 3aHATUHN (BBIIAOTCS CTYJICHTAM B SJIEKTPOHHOM BHJIE).

B ocBoeHWM NUCHUTUIMHBI MHBATUJIAMHU U JIUIAMU C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM IO TMPEAMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONTUM HHIMBUyaTU3allid O0yYEHUS U YCTAHOBJICHUIO BOCIIMUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM W OO0YyJaromUMCS HHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJIEHUU
0o0pa3oBaTeIbHOIO MpoIecca M0 JUCHUILIHHE (MOAYJII0).

8.1 llepeuenb UHGOPMANUMOHHBIX TEXHOJIOT U,

OcBoeHue Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» IPEAINOJIAraeT TEOPETUUECKOE
U3y4yeHHE OCHOB YpPaBHEHMH B YacCTHBIX IPOU3BOAHBIX U HCIOJIb30BAHUE KOMIIBIOTEPHBIX
TEXHOJIOTHI U MTPOBEICHUE MPAKTUYECKUX 3aHATHH C UCIIOJIBb30BaHUEM KOMIIBIOTEPA.

8.2 IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 00eceYeHusl.
[TakeT komnbrOTEpHOM (cMBONBHOM) anreoper MATHCAD 14,
8.3 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Mypamkua B. I'. MmxeHepHble W Hay4YHbIE PacyeThl B MPOTPAMMHOM KOMILIEKCE
MathCAD: ydebHoe mocobme. — Camapa: CI'ACY, 2011. — 84 c. - mocTymHO:
www.biblioclub.ru — Yausepcurerckas 6udarnorexka ONLINE.

2. Cmucok muteparypel mo MathCAD. OOpa3oBarenbHbIi MaTeMaTHYCCKHA CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp.

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi JJsi  OCYLIeCTBJIEHUS
00pa30BaTe/ILHOIO NMPOLECcCa MO JUCHUILINHE (MOLYJIIO)

No B paor MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCIUTIITNHBI
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

1. JlekioHHble 3aHATUs | JIGKIIMOHHAs ayJUTOPUS

2. JlabopaTopHbIe JlabopaTopus, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHU IS
3aHATHA paboThI CTYJICHTOB U KOMIIBIOTEPOM JIJIsl IIPEIoiaBaTes,

MOJIKJIFOYEHHBIM K HHTEPAKTUBHOM JIOCKE.

3. Texyuiuii KOHTPOIIB, JlaGoparopusi, yKOMIIJIEKTOBaHHAsI KOMITBIOTEpaMH ISt
MIPOMEXKYTOUHAS paboTHI CTYJICHTOB U KOMIIBIOTEPOM JIJISl TIPETIO1aBaTeNs,
aTTecTanus MOJIKJIFOYEHHBIM K HHTEPAaKTUBHOM JIOCKe.

4. CamocrosTenbHas JlabGopaTopus, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHU IS
paboTa paboThI CTYJICHTOB



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

