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1 Lenu 1 3a1a4n U3y4eHUS AUCIUTUIMHBI (MOIYIIS).

1.1 Llens OCBOCHUS TUCIIUTLINHEL.

[ensitMu OCBOCHHMS NUCHUIUIMHBI «YPAaBHEHUS B YACTHBIX IMPOW3BOJHBIX)» SIBISIOTCS:
MOATOTOBKA B 00J1aCTH ypaBHEHUH B YaCTHBIX MTPOU3BOIHBIX, HAXOISAIINX IPUMEHEHUE B 3a/1a9ax
MaTeMaTH4ecKol (Qu3uke, MeXaHuke, Owoyorud, 3kojoruu. OBiajJeHUE aHATUTUYCCKUMHU U
BBIYHCIUTEIIBHBIMI METOJAMH PEIICHUS OCHOBHBIX Ha4aJIbHO KPAaeBhIX 3a1ad.

1.2 3agaun TUCHMILIHHEIL.

OBnasieHne OCHOBHBIMH NOHATUSAMU, UACSIMHU U METOAAMU TEOPUU YPABHEHUMN B YAaCTHBIX
MIPOU3BOJIHBIX; MeToAaMu Dypbe U 6A3UCHBIX NOTEHIUAIOB JJIsl AaHAIUTUYECKOTO ¥ YMCIEHHOTO
pelIeHNs OCHOBHBIX HAYaJbHO KpAaeBbIX 3aJad C MCIOJb30BAHHUEM CHUCTEMbl KOMIIBIOTEPHOM
anreops! (MathCAD), Bu3yanu3anus MoJIy4eHHBIX PE3YJIbTaTOB.

[Ipn ocBOeHMM AMCLIMITIMHBI BhIpabaThIBaeTCs obOlieMaTeMaTuyecKasl KyJabTypa: yMEHUe
JIOTUYECKH MBICIUTh, IMPOBOAMTH JIOKA3aTEIbCTBA OCHOBHBIX YTBEP)KICHHM, YCTaHABJIUBATh
JIOTUYECKHE CBS3U MEXAY TIOHATUSMHU, IPUMEHATHh IMOJyYCHHbIE 3HAHUS JUIs aHaiu3a
TupepeHInaibHbIX YpPaBHEHU B YaCTHBIX NPOU3BOJAHBIX MU 3(P(EKTUBHO HUX pEIIaTh.
[TonyuaeMble 3HaHMS JI€KaT B OCHOBE MAaTEMaTHUYECKOTO 0Opa30BaHUS M ONMUPAIOTCS HA 3HAHUS
TUCUMIUIMH: ~ MaTeMaTU4yecKud  aHanu3, anrebpa, auddepeHIuaNbHbIE  YpaBHEHUS,
(GYHKIIMOHATIBHBIM aHalu3, TeopHs (PYHKIMI KOMILJIEKCHOTO MEPEMEHHOTO, BBIYMCIUTENIbHBIE
METO/IbI.

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

JucuuninuHa «YpaBHEHHS B YaCTHBIX IMPOM3BOIHBIX» OTHOCHUTCS K 00s3aT€NIbHOM 4acTH
bioka 1 "/lucuumivael (Moayn)" yaeOHOTO M1aHa.

3HaHUS U yMEHUs, NPUOOPETEHHbIE CTYIAEHTaMM B PE3yJbTaTe M3y4eHUs IUCLMILINHBI,
OyAyT HCHOJB30BAaThCA MPU M3YYEHUM OOLIMX M CHELMAIbHBIX KYpPCOB, IPHU BBIIOJIHEHUHU
KypCOBBIX U JUIUIOMHBIX DPAa0OT, CBS3aHHBIX C AHAJIUTHUYECKHUM U UHUCIEHHBIMH METOJAMHU
UCIOJb3YIOUINE KOMIIBIOTEPHbIE MAKeThl NPUKIAAHBIX MPOTrpaMM JJs PELICHHUs HadalbHO
KpaeBbIX 3aJjauy MaTeMaTHYeCKOH (PU3HKH.

1.4 TlepedeHp IUTAHUPYEMBIX pe3ylAbTATOB OOy4YEHHUS MO AUCHUILIMHE (MOJIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaTaMU OCBOEHHUSI 00pa30BaTeNIbHOM MPOrpaMMBI.

N3yuyenue paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBAaHUE Y
oOyuaronuxcs KOMIETeHIUI

No Nunexc Conepxanue B pesynbrate nzyueHus: yueOHOU JUCIUITITUHBI
I r_[ KOMIIET | KOMIIETCHIIMH (MU €& oOyuaroluecs: J0JHKHbI
| eHUUH YaCcTH) 3HAThH YMeTh BJIaJleTh
1. OIIK-1 CIOCOOEH HaXOIUTh, HH(POPMALIUOHHO- peuiath CIOCOOHOCTBIO
(bopMynupoBaTh u perarh KOMMYHHKAIIMOHHbIE | CTaHIApTHbIE 331a4d | peliaTh
aKTyaJIbHbIE U 3HAYUMBbIC TEXHOJIOI'MHU U npodecCHOHANBHOM | CTaHAAPTHBIE 3a]a41
poOIeMbI OCHOBHbBIE JIeSITeTIbHOCTH Ha npoeCcCHOHANBHOM
(byHIaMeHTaIbHON TpeOOBaHUs OCHOBE JIeSITETbHOCTH
MaTeMaTHKU U MEXaHUKH UH(POPMAIMOHHOH UHGPOPMAIIMOHHOH 1
6e30macHOCTH OoubarorpaduIeckoit
KYJIBTYpBI
2 OIIK-2 Croco0eH co3/1aBaTh, uH()OPMAIHOHHO- pemiath CIOCOOHOCTHIO
AQHATM3UPOBATh U KOMMYHHUKAallMOHHBIE | CTAHJAapTHBIE 33/1a4l | pellaTh
peann30BbIBAaTh HOBBIC TEXHOJIOTHHU U npodecCHOHANBHOM | CTaHAAPTHBIC 3a]a4n
MaTeMaTHYeCKHe MOJIETH B OCHOBHBIE JIeATENbHOCTH Ha npodecCHOHATBHOM
COBPEMEHHOM TpeOoBaHUs OCHOBE JIeATEIbHOCTH
€CTECTBO3HAHHH, TEXHHUKE, UH(POPMAIIMOHHOH UH(POPMAIIMOHHOH U
SKOHOMUKE ¥ YIPABICHUU 0e30macHOCTH OoubIrorpaduIecKoit
KYJIBTYpBI




2. CTpyKTypa U coaepKaHUe TUCLIUILIMHBL

2.1 Pacnipenienienue Tpy10EMKOCTH AUCIUILINHEI 110 BHIaM padoT.

OO0rm1ast Tpy10EMKOCTb TUCIMILIMHBI COCTABIISACT 7 3aueTHbIC eauHuIb (252 yaca, U3 HUX
— 136 yaca aynuTOpHON Harpy3ku: JEKIIMOHHBIX 68 yaca, nmabopaTopHbix 68 waca; 71,8 gacos
camocTosTenbHON paboTsl; 8 yacoB KCP), ux pacnpeznenenue mo Bugam padoT MPEACTABICHO B
TabIuIe

Bun yae6HO#I paboThI Bcero Cemectpsl
4acoB (uacel)
6-i 7-i

KonraktHas pa6ora, B TOM uncJe: 1445 71,2 73,3
AyIUTOpHBIE 3aHATHS (BCEro) 136 68 68
3aHATHUS JIGKIMOHHOTO THUTIA 68 34 34
3aHATHS CEMHHApPCKOro TUMA (CEMHHApBI, MPaKTHYECKHE
3aHSITHSL) B B -
JlaGopaTopHbIe 3aHATHS 68 34 34
HNHuas koHTaKTHas padora: 8,5 4.2 43
KonTtpons camoctositrensHoi paboTsl (KCP) 8 4 4
[Tpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 71,8 35.8 36
ITpopaboTka yqeOHOTO (TEOPETHIECKOTO) MaTepraa 57,9 35,8 22,1
[ToAroTOBKA K TEKYIIEMY KOHTPOJIFO 13,9 — 13,9
O01mas Tpy10eMKOCTh qac. 252 90 162

B TOM WHC/IE KOHTAKTHAR | 4,/ ¢ 712 733

padora

3a4. el 7 3 4

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

KonugectBo yacos
AynutopHas Breayr
Ne Hanmenosanue pasnenos Beero paGota ;5(;1;5;
J | 113 JIP | CPC
1 2 3 4 5 6 7
6-if cemecTp
1 |®yHKIMOHAIBHBIE IPOCTPAHCTBA 32 | 11 11 14
2 |CrnekTpasibHbIC 3a1a91 18 8 8 6
3 |YpaBuenue nuddy3un 24 | 8 8 8
4 |I'apmonnueckue HyHKIHH 30 | 9 9 12
Hmozo no oucyuninune: 36 36 40
7-ii cemecTp
1 |Teopus moTeHnuam€a 37 | 14 14 9
2 |O600611eHHOE penieHne 23 | 8 8 6
3 |Knaccudukanus ypaBHEHUH BTOPOTO MOPsIIKa 16 | 6 6 4
4 |YpaBHeHU runepboInyecKoro Tuna 24 | 8 8 6
Hmoeco no oucyuniune: 36 36 25




[Mpumeuanue: JI — neknum, [13 — mpakrtuyeckue 3anstus / cemuHapbl, JIP — maGopatopHbie
sanstust, CPC — camocTosiTenpHas paboTa cTyieHTa

2.3 Conep:xanue pa3iesioB TUCHUILINHBI:
2.3.1 3anATHSA JEKIIMOHHOTO THIA.

dopma
Ne | HammeHnoBaHue paszaena Conepxanue paszena TEKYILETO
KOHTPOJISI
1 2 3 4
6-ii cemecTp
O YHKIIMOHAJIBHBIE 3aMbBIKaHHE MHOXKECTBA. JIMHEHHbBIE
MIPOCTpPaHCTBa MHOT000pa3us MJIOTHbIE B HOPMUPOBAHHOM
npocTpaHcTBe. baHaxoBO MPOCTPaHCTBO.
[TonosHeHrne HOPMUPOBAHHOTO TPOCTPAHCTBA.
[Ipoctpancrso Jlebera. Uzomopdusm, nzomerpust
U BJIOKEHHE HOPMHUPOBAHHBIX IPOCTPAHCTB.
[Ipoctpancra CoOosieBa u nmpocTeiiiias Teopema
BIIOXkeHMs. HepaBeHcTBO Dpuapuxca
Crnektpanbhble 3a7aun  |['mib0epToBbl mpocTpancTBa. Psnbl ypoe.
[TonHbIE OpTOrOHANTBHBIE CUCTEMBI.
OpToroHanbHBIEC PA3NIOKEHHS B THIILOEPTOBOM
npoctpancTBe. @opmyssl OCTPOrpaacKoro u
I'puna. CnekrpanbHble 3aa41 YpaBHEHUS
Jlannaca
VYpasuenue mudpdysnn  |YpapHenue auddy3nun, IPUHIUI MAKCHMYyMa.
[lepBas kpaeBas 3a1a4a ypaBHEHHUS
TEIJIONPOBOJHOCTH, €AUHCTBEHHOCTh. MeTon
dypre, cymecTBoBanue pemenus. Ctadbunuzanus
peuieHus Mpyu HeOrpaHUYEHHOM BpeMeHH. Bropas
KpaeBas 3a7ja4a ypaBHEHHU TEILIONIPOBOJHOCTH,
cyliecTBoBaHue. Bropas kpaeBas 3aiayva,
crabmm3anus. OOpaTHas 3a1a4a
TEIUIONPOBOJHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3a/1a4a TEIIONPOBOJAHOCTH, PETYIIIPU3ALIMS
l"apmonnueckue @dyHaMeHTalIbHOE pelleHne ypapHenus Jlamnaca,
GbyHKIIII cBoiicTBa. IHTErpanbHOE MIPEACTABICHUE
¢bynkuun. ["apmonnueckue GpyHKIMHU, CBOKWCTBA.
Teopema o cpennem. [loanpocTpaHcTBo
rapMOHUYECKHUX (YHKIIHA, [TOJIHAsA CUCTEMA
noteHuanos. [loanpocTpaHCTBO rapMOHUYECKUX
¢dbynkuwmii, nemma HoBukoBa. 3amaua PoGena,
AITOPUTM, TIOJHOTA CUCTEMBI

7-i1 cemecTp
ONEMEHTHI TEOPUU [ToTennmana 1BOMHOTO CI0sI, TPAHUYHbIE
IIOTEHIIMAJIa CBOMCTBA, NHTETpaJIbHBIN oneparop. MeTosl
TEOpUHU NOTEHIMaNa pemenus 1-oit u 2-on
KpaeBbIX 3a7a4. [lonHoTa cucremsbl anbda u Oerra.
Merton 6a3uCHBIX NOTEHIMANOB. BHYTpeHH: s
3amauu lupuxie u BHyTpeHHss 3anaun Helimana.
Anroputmsl. burapmonnueckas 3agaua,
€UHCTBEHHOCTD, anroputm MbII




O6o6menHoe pemenue | [Ipyroe onpeneneHue 0000MIEHHON MPOU3BOIHOM.
Teopema Pucca 06 001eM BUjIe THHEHHBIX
¢yHKIIMOHANI0B. Biiojkenne ruinb0epTOBBIX
npocrpanctB. CnencrBue u3 treopemsl Pucca.
Cy1ecTBOBaHNE U €IMHCTBEHHOCTh PELICHUS
3agaun upuxie ypasaenus [lyaccona
Knaccudukarms VYpaBHeHus xapakrepucTtuk. Knaccudukanus
YPaBHEHUH BTOPOIO ypaBHEHUH BTOpOro nopsaka. [Ipusenenue x

3 |mopsaka KaHOHUYeCKOMY BHly. COOTHOILIEHUS HA
xapakrepucTukax. CeTka XapaKTepUCTHK, METO
XapaKTEPUCTHUK

YpaBHeHnI BbiBoJ1 ypaBHEHUH 3BYKOBBIX KOJIEOaHUH.
runep6osudeckoro tTuna |OCHOBHBIE 3a/1a4l. Y paBHEHUS 3BYKOBBIX
KoJiebaHuil, OCHOBHBIE 3a/1auu. KpaeBbie 3amaun

4 Ha npuMepe ypaBHeHUsI MeMOpanbl. Metoa Dypre
JUISL TIEpBOM KpaeBoii 3a1aun. Bropas kpaeBast
3a/1aua 3BYKOBBIX KoJieOaHUN MeMOpaHbl. 3aKoH
COXPAHEHHUS U TeopeMa eTUHCTBEHHOCTH

2.3.2 3aHATHSA CEMHUHAPCKOI0 TUIIA.
3aHATUSA CEMUHAPCKOTO THUIA HE MIPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma
No HaumenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4
6-if cemecTp

1 |BeluucneHue KpUBOJIMHEHHOTO MHTETpasa MEPBOro U BTOPOTO poja JIP

2 |Bprancnenve KpUBOJWHEWHBIX HHTETPAJIOB CIICIIMATBLHOTO THTIA JIP

3 |Brrancnenue qBOWHOTO MHTETpaja 1o 3aJaHHON 00JacTH JIP

4 |uTerpanbHOe MPeICTaBICHUE 3alaHHON (PYHKIIMH JIP

5 |OproronanbHbie cucteMbl. Pa3ioxxenue B psag Oypwe 3a1anHon QyHKIIUN JIP

6 |[IpencraBieHue pelieHne ypaBHEHUS TEIIONPOBOIHOCTH JIP

7 |AnroputMm penieHus 00paTHOM 3aa4M TETIONTPOBOTHOCTH JIP

8 |Perymsipuzanus permeHuss 00paTHOM 3a7a4K TETUIOTPOBOTHOCTH JIP

9 |3agaua PoOena JIP

7-i1 cemecTp

10 |Buyrpennsis kpaeBas 3agaya Jupuxie st ypaBHeHus Jlarmnaca JIP
11 |Buemnsis kpaeBast 3aa4a Jupuxie mis ypapuenus Jlamaca JIP
12 |Buyrpennsis kpaeBas 3agaya Heiimana myis ypaBuenus Jlamiaca JIP
13 |Buemnsis kpaeBast 3a1aya Helimana uig ypaBHenus Jlannaca JIP
14 |BuytpenHsist kpaeBas 3a1a4a upuxie 1us ypaHenus Ilyaccona JIP
15 |burapmonmnueckas 3aiadya JIP
16 |3araua coOCTBEHHOr0 BUXPs 33JJaHHOM 0071aCcTH JIP
17 |llpuBenenue ypaBHEHHs K KAHOHHYECKOMY BUTY

3amura naboparopHoii pabotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manmcanue pedeparta (P), scce (D),
kosokBuyM (K), rectuposanue (T) u T.1.



2.3.4 IlpumepHasi TeMAaTHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl HE MPETyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeyeHusl AJIsl CAMOCTOATEIbHOIH pPadoThl
o0yyaiuxcsi Mo JUCHUILINHE (MOIYJIIO)

[lepeuenp yueOHO-METOINYECKOTO 00ECTICUEHMS] TUCIIUTLINHBI
Ne Bun CPC TI0 BBHITIOJTHEHUIO CAMOCTOSITEIIHHON pabOTHI

1 2 3

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

2 |llogroToBka K OOpasupl mporpamMm Mo TeMmaMm JabopaTOpHbIX 3aHATUN B
TEKYIIEMY KOHTPOJIIO  |3JIEKTPOHHOM BHJIE

Y4eOHO-METOUYECKHE MaTepuaibl JII CaMOCTOATEIbHON paboThl 00yJaroluxcs U3
YHCJIa MHBAJIUOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSAM HX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIJIst AT ¢ HApYIICHUSIME 3PCHUS

— B (hopMe FIIEKTPOHHOTO JOKYMEHTa,

JInst AL ¢ HapyIeHUsIMU CITyXa:

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

J171st T ¢ HapyIIEHUSIMHA OTIOPHO-IBUTATEIBHOTO ammapara:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TepedYeHb MOXKET OBbITh KOHKPETHU3HpPOBAaH B 3aBUCUMOCTH OT KOHTHHI€HTA
00yJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJIOTHH.

Jlexuu, 1abopaTopHble 3aHATHS, KOHTPOJbHBIE PAa0OTHI, 3a4€T U IK3aMEH.

Pa3bop mpakTrueckux 3a1a4 ¥ IpUMEPOB, MOJECIUPOBAHUE CUTYAIlUH, TPUBOIALINX K TEM
WIM UHBIM OIIHMOKaM B MporpamMme, BhIpaOOTKa HABBIKOB BBISBJICHUS U HCIPABICHUS OMIHUOOK B
MpolLecce HamucaHus mporpaMMel. [locTpoeHne TecTOBBIX MPUMEPOB ISl BBISIBJICHHS OLINOOK B
IporpaMMe u cpaBHEeHUS 3(P(HEKTUBHOCTH Pa3TUYHBIX aITOPUTMOB.

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

4. OueHOYHBbIE CPEACTBA A/l TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH M MPOMeKYTOYHOMI
aTTecTaluu.
4.1 ®oHJ OLIEeHOYHBIX CPEACTB /ISl MPOBeIeHHs TeKYIero KOHTPOJIA.

4.1.1 IlpumepHbIii IepeveHb TeM VIS pedepaToB U YCTHBIX ONPOCOB

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

2. Kakoe reomerpryeckoe TOJKOBAaHHE MOXHO JaTh KBAa3UJIMHEHHOMY YpaBHEHUIO
NIEPBOTO MOPAJKA, ET0 PELICHUIO, XapaKTePUCTUKaM?

3. Cdopmynupyiite 3anauy Komu 11 KBa3uIMHEHHOTO ypaBHEHUS IEPBOT0 NOPsI/IKA
Y J1aliTe €l FeOMETPUUECKYIO0 HHTEPIIPETALHIO.

4. UYewm ompenensieTcss TUIl ypaBHEHUsI BTOPOTro Nopsiaka?

5. C mnomolmiplo, Kakux MpeoOpa3oBaHUIl MOXHO ypaBHEHHE BTOPOTO HOPsIKa
MIPUBECTH K KAHOHUYECKOMY BUTY?




6. Haiitu o6nactu TUNEepOOJMYHOCTH, OIUIMOTHUYHOCTH U NApabOIUYHOCTH
yYpaBHEHHUS U MPUBECTH €ro K KAHOHMYECKOMY BHLy B 00J1aCTH TUIEPOOTHMYHOCTH.

7. Cdopmynupyere Teopemy Komu-KoBaneBckoi.

Jaiite onpenernenrne KOPPEKTHO MOCTABICHHON 3a/1a4l MAaTeMaTUIECKON (PU3UKH.

9. KakoBbl xapakTepHble OCOOCHHOCTH 3a7ay, MPUBOMALIUXCS K YpaBHEHHSIM
rUMepOoIMIecKoro THIa?

10. B uem 3akimtouaercs pusudeckast uHTeprperarus popmyisr Jarambepa?

11. Yro Takoe mpsimast 1 0OpaTHasi BoJIHA?

12. Yro Takoe 061aCTh 3aBUCUIMOCTH PEIICHHS?

13. Yem oObsicHseTCS TOT (DaKT, YTO MPUHIHI [ T0lreHca He IMEeT MecTa B TNIOCKOM
ciyqae?

14. Tlonb3ysick METOZIOM CITycKa, moiyuute u3 dopmyinsl [lyaccona pemenus 3anauu
0 KoJIeOaHUN OECKOHEYHOW CTPYHBI.

15. Yro Takoe 3ama3bIBaIOLIMI MOTEHIIHA?

16. B xakoM ciry4ae MOKET CYIIECTBOBATh CTAlIMOHAPHOE PEIIeHUE HEOTHOPOHOTO
ypaBHEHHS ¢ HEOJHOPOHBIMU TPAHUYHBIMH YCIOBHIMHA?

17. Kakas 3a1aua Ha3bpIBaeTCs XapaKTepUCTUUECKOMN?

®

4.1.2 O0pa3ubl HHAUBHUAYAJIbHBIX 3aJaHUI

Homep BapuanTta K 3amanusi ompejenseTcs HOMEPOM CTYJCHTA MO CIHCKY TPYIIIbI.
KaxoMy BapHaHTy COOTBETCTBYET KPUBOJIIMHEIHBIN TpeyrodbHUK Q, ¢ rpanuneid S=S, (cM.

[5], c. 5).

3aganme Ne 1 (K ). BeruvcauTh aHaTUTHYECKH U Ha KOMITbIOTEPE (B CHCTEME CHMBOJIBHOM
anreOpsl) IBOMHOM M KPUBOJIMHEWHBIE WHTETPAJIBI IEPBOTO U BTOPOTO poja

Jozﬂdxdy, Jl=j2ds, Jzzjydx,
Q S

S

0 YKa3aHHBIM KOHTypaM S =S, C II0JI0’KUTEIbHBIM HalpaBlieHHeM 00X0/1a, 3aIMCaB IS KaX 01
4acTH KOHTypa S, NapaMeTpU4ecKoe IPECTaBICHHE M COOTBETCTBYIOLIHE OIPE/IEICHHbIE
MHTErpabl, yAUThIBasl HaIpaBlieHHuE 00X01a.

3aganne Ne 2 (k). Borauciuts 3HauEHHS KPUBOJUHEHHOTO HHTErpajia
1 0 2 2

J(X,, Yy)=— —In(x—xm +ly-y" )ds,
O Yo) == [ (x=x"f + (y-y")

rae S=S, — yKa3aHHBIA JUId KaXIOIO BapuaHTa KOHTYP, TOYKH (Xm, ym), m=123 -
COOTBETCTBEHHO BHEIIHSASA, TPaHUYHAas] W BHYTPEHHSAS TOYKU (BBIOpaTh CaMOCTOSITENBHO),

n=n (X, y)— BHEIIHSSA ¢AMHUYHAS HOPMalb K S .

Bamanme Ne 3. 1) Jlokazath, uTO (QyHKIHS In((x— Xm)2 + (y— ym)z) SIBJISIETCS
rapMOHHUYeCKOM mpu (X, y);t(xm, y" ), a QyHKIUs

B(r.t)= Iln((x— r) + (y—t)z)ds

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



2) JlokazaTh aCUMIITOTUYECKOE PABEHCTBO

,B(r,t):ln((r)2 + (t)z).[ ds+0(1),  r?+t? >,
S
3ananmne Ne 4 (k). [Tocrpouts aHanuTHUecKoe pemenue MetoaoM dypwe npu ¢, =@, =0
u f(x)=0 u npencraButb popmyisl kodppunrentoB Pypne 3amaun

u, =u, (xt)+f(x), xe(0,1), te(0T1),
ulx:o =% (t) ! U|X21 = ¢1(t) )
ult:O: H(x).

@Oyukuus  y=H(X), onpemensercs s BapuaHta K  KPUBOJUHEHHBIMH CTOPOHAMHU

TpeyrojipHuka Q, .

3aganue Ne 5 (k). IToctpouts anamutudeckoe pemenue meronoM dypwe npu ¢, = ¢, =0

u f(x)=0 u npencraButb Gpopmyisl kodppurrenToB Pypre 3amaun

u, =u,(xt)+f(x), xe(0,1), te(0,T1),

ou

on =¢(X)

x=0

=p,(x),

x=1

ou
on
uLO:H(x).

3aganme Ne 6 (k). Jlns pemrenuii 3amaq 4 u 5, Beranciants N mepBbIiX KOAPPHIIHEHTOB
dypbe h HadaJlbHOM  (pyHKIIMHK y=H(X), mnoctpouth rpaduku  QyHKIUH

n

uM(0.3,t), uN(0.51t), 0<t<T (N =5, 10, 20, cpaBHHTH HX Ha OJHOM rpaduKe), HOTYIUTH
rpaduxu pyskmuit Y =H(X), y=u"(x,0) uouenky Hu N(x,0)—H (X)H ©01) -

3aganme Ne 7 (k). Pemruth 3amaud 4 u 5 A HEOJAHOPOJHOTO ypaBHEHHUS
terionpoBoaHocty npu f(X) =0.59sin qzx, rae =2 s HEeYeTHBIX HOMEPOB U (=4 JIJIs1 YSTHBIX

HomepoB K ; mocrpouts rpaduku dynxmmii u™ (0.3,1), uM(0.5,t), t>0; momyuuts Gopmynbl
s c, (t).

3ananue Ne 8 (k). OOparHas TemIonpoBOAHOCTh. HaiiTu HadaibHOE pacrpeesicHue

V(X,t)| o =G(X). Temmeparypsl B CTEPXKHE, €CIIM B MOMEHT BpeMeHH T>0 3a1aHO (UHAIBLHOE

pactpenenenue g (X) — yka3zaHHas Bbie GyHkius, V(X,t) — pemieHue 3anauu:
v, (x,t) = Av(x,t)|X€Q, v(x,t)|aQ =0, v(x,t)|_ =9(x),
PaccmoTpeTs MeTO poCTeieit perynsapusannn, O — Mablil MOJI0XKUTENbHBINA MapameTp:

Vi (%, 0) = AV(X, )] o, V(X D), =0, SV(X,0)|+Vv(x,T)=g(x)



st nassoro T (7 = 0.1, 0.2) u BeiOpanHOro & BerYMCIUTH Cy (f) , MOMyYHTH pericHUE
00paTHoii 3a/1a4u B BUJIe KOHEYHOM cyMMbI Dypbe vV (X,t) , ONpeaenuTs NprOIHKEHHO HCKOMYIO
HavyanpHyI0 QyHKIHO V (X,0), A7 Hee MOyYuTh pelIeHre IpsiMoi 3a1a4u U(X,t) ¢ HadalbHBIM

yCIIOBUEM ult_0 =V (x,0), BBMHCINTG (HUHAIBHYIO IIOTPEIIHOCTD ||u (x,T)-H (X)|| 01 TIpHU
paszsabix o u N.

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

RX) = [ 0" (ME(x — y)dS,,
HpI/IHI/IMaIOHII/Iﬁ IMMOCTOAHHBIC 3HAYCHUA HA 'PAaHULIC
R(x)|s = Rg = const,

HaszbIBaeTcsl mnoTeHuuasoMm PobGena, a ¢@* u Ry — IUIOTHOCTBIO M KOHcTaHTOM PobGena
COOTBETCTBEHHO. [l 3a7aHHON KpuBOW S HaWTH MJIOTHOCTH ¢ M KOHCTaHTy Rg PobGena.
Hcnonp3ys MeTon 6a3uCHBIX TOTEHIIMAJIOB.

3aganme Ne 10 (k). J{nst kpaeBoii 3amaun Hefimana st ypaBaenus [Tyaccona
AV(X’ y)|D = f (X’ y)’ ’ (X’ y) € D’
v _
a n oD

B obmactu D =(0,7)x (0, ) Berducauth ko3pHUUUECHTH V,, pa3noxkeHus pemeHus V(X,Y) 1o
OPTOHOPMHUPOBAHHOI cucteMe @,, (X, Y) M MOIYYUTh AHATUTHYECKOE PEelleHHE (B BUAE PAna), TIe

f(x,y)=H(x)cos( 2y) mis neuetHsix BapuantoB K u f (X, y)=sin X H(y) a1t 4eTHBIX BapHaHTOB
k; dbyuxkums H(X) mis Bapmanta K ompenensiercs cropoHamu S2, S3  KPHBOJIMHEHHOTO
Tpeyroibuka Q. IlpenctaButh rpapux mnosepxHoctd V' (X,Yy); rpaguku AV (X,y) u

BbuncuTh  morpemHocts  £(N) = (H(AvN (x,¥)— f(x,y))*dx dy)% ; mma n k=01 ....7
D

IpeACTaBUTH TabuIy Kodpuuuentos V,, . Mcnons3osare Meton @ypbe (MeTO pa3inoskeHus 110

coOCTBEHHBIM  (YHKIMSIM  omepatopa Jlammaca o0OpasyloIMMH — TOJHYIO CHCTEMY B
noamnpoctpanctee LS (D), oproronanshom enunmie, L, (D) ={I}®LS(D)):

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

?. (X, y)=—cosnxcosky, n,k=12,..
v

Zamanue Ne 11 (k). Pemuth ynciieHHO BHYTPEHHIO 3aaady Jupuxiie i ypaBHEHHS
Jlarmaca

Au(x,y), =0, (x,¥)€Q,

uly =g(x,y),



ucrnoie3ys cucremy ¢ymkumii o', m=L..,N; rme Q=Q,, 0Q =S=S1US2US3,
g(x,y)=M mpu (x,y)eS . IpeacraBurs nuuuu ypoBHs (ynkiuu U"(X,Y); BHIYHCIUTH

IOrPEITHOCTD 5(N):Hg —UNHS mist pasHbix N. BblumcauTs wHTErpan mo S OT HOPMaIbHOM
. N
pPOU3BOIHOM U (X, ).

3amanume Ne 12 (k). Pemmrth 4uCieHHO KpaeBywo 3ajady sl OMrapMOHHYECKOTO
ypaBHEHUS

A w(X, y)\Q =0, (xy)eQ,

_ owl _
W|S_a(x’y)’ an —b(X,y),

S

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

[IpencraButh: GOpMYITHPOBKY 3a7a4H, MIPEICTaBIeHHE pemeHust W(X, Y), rpaguK TUHHIA yPOBHS

¢bynakmu W(X,Y), TOTPENTHOCTh 5(N)=Hg—WN o TaOJHITy BBIYHCICHHBIX KOA(PPHUIIMEHTOB

(pm3mueckas uaTepnpeTanus: ecau W(X,Y) — QyHKIMH TOKa, TO BEPIIUHBI TPEYTOJIBHUKA — 3TO
TOYCYHBIC UCTOYHUKHU U CTOKH).

3aganme Ne 13 (k). Pemmurh 4wCICHHO KpaeByIO 3aaady s OUTapMOHHYECKOTO
ypaBHenus 1pu yciosuu a(x,y)=0, b(x,y)=¢ (X,y), rae ¢ (X,y)—I0THOCTh MOTEHIHANA
PoGena mst S . Pemenne W(X, Y) — coOCTBEHHBIH (pEryIsipHBIN) BUXPh 00IaCTH.

3aganme Ne 14 (k). [{ns somepoB k=1, 2,...,12 pemrurs 3agauy
u, =u,,(x,t)+ f(x), xe(0,7), te(0,T),

u |x:0 = (1), U |X:ﬂ =o(t),

ou
_ 4,0 _ 1
u|t=0_u ), on =u(9),

t=0

@, (t) =, (t) =0, paznoxennem QpyHKIWMii MO cuHycam KpaTHbIX Ayr (npu 3ToM @, (t) =0). dus
Homepo k=1,2,..,6 B3armp Uu’(x)=H(x), xe(0,1), u’(x)=0, xe(,z); u’(x)=0. Hdnus
HomepoB kK=7,..,12 — u’(x) =0, u'(x) =H(x), xe(0,1), u'(x)=0, xe (L, 7). Pyaxuus H (X)
xe€(01), ompexmensiercsi KPHBOJNMHEHHBIMH CTOPOHaMH TpeyrojpHuka Q,. 3ammcath B
aHAJUTUYECKOM BHJIE pelierue 3axa4n MetogoM Oypee mpu f (X) =0; Boimucars Gopmysisl st
K03 UITUEHTOB b,(t): b/(t)=—n%b,(t), b,(0)=u’, b (0)=u:. Bri6path N IS

L [2
NPUOTIDKEHHOTO  PeIeHHS u(x,t) = an (t),/—sinnx, mnocrpouts TrpaduKu GYHKIHI
1 T

(XCO] I TN T

(0,7)

u(x;, t), t>0, s HekoTopeIX X;, Tpaduku (GyHKUM ‘



cymmbl. Crenate «anuMaruio» rpagukos u(x, ph), x € (0,7), p=1, 2, ..., Ipu HEKOTOPOM MaJIOM
h.

3amanue Ne 15 (k). Pemuth 31y 3a1a4y Ui HEOAHOPOTHOTO YPaBHEHHSI

u, =u,,(x,t)+ f(x), xe(0,7), te(0,T1),

npu f(X)=0.5¢sinqzx, rae =2 I HEYETHBIX HOMEPOB M (=4 I YETHBIX HOMEpPOB K ;
noctpouts rpadukn pyrkmui Uu(0.3,t), u(0.5), t>0.3ameuanue. 3aMeHON HCKOMOH PYHKITUN
MO>KHO TIEPEHTH K 3aj1aue C OJHOPOIHBIM YPABHCHUEM.

I[JI?I IMOJIy4CHUA 3a4éTa CTYACHT JOOJDKCH BBIIIOJIHUTH MW CAATh IIPCIIOAAaBaTCIIIO
MOJIYYCHHBIC TPAKTUYCCKHUE CCMCECTPOBBIC 3aIaHU .

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS MPOBeAeHUs] IPOMEKYTOUYHOM aTTecTaluu
4.2.1 llpumepHbIii NepeyeHb BONPOCOB K IK3aMEHY

OcHoBHbI€ (PYHKIIMOHATIbHBIE IPOCTPAHCTBA.

3amMbIKaHUE€ MHOXECTBA.

JIuHeltHBIe MHOTOOOpa3usl TUIOTHBIE B HOPMHPOBAHHOM TIPOCTPAHCTRBE.
banaxoBo mpocTpaHCTBO.

[TomoTHEHNE HOPMUPOBAHHOTO MPOCTPAHCTBA.

[Ipoctpancrso Jlebera.

N3omMopdu3m, H30MeTpHs U BIIOKEHHE HOPMUPOBAHHBIX MIPOCTPAHCTR.
[Ipoctpancra CoOosnieBa U MpocTeiias TeopemMa BIOKEHUSI.
HepasenctBo ®@puapuxca.

0. 'up0epTOBBI MPOCTPAHCTRA.

1. Paner @ypoe.

12. TlosmHBIE OPTOTOHATBHBIE CUCTEMBI.

13. OpToroHanbHbIE Pa3I0KEHUS B THIHOEPTOBOM IIPOCTPAHCTBE.

14. ®opmynsr OcTtporpaackoro u ['puHa.

15. CnekrpanbHbie 3a1aun ypaBHeHus Jlamnaca

16. YpaBuenue nuddy3un, IpUHIUI MAaKCUMYyMa.

17. IlepBas kpaeBas 3a7aya ypaBHEHHS TEILIOMPOBOIHOCTH, €AMHCTBEHHOCTbD.
18. Meton ®ypne, CylecTBOBaHUE PEUICHUS.

19. Crabwim3anus pereHus: Ipyu HEOrPaHMYCHHOM BPEMEHH.

20. Bropas kpaeBas 3ajjaua ypaBHEHHsI TEILIONPOBOIHOCTH, CYIIIECTBOBAHHE.
21. Bropas kpaeBas 3a7a4a, CTaOMIM3aIIs.

22. ObparHas 3a/1a4a TEIJIONPOBOJHOCTH, HEKOPPEKTHOCTb.

23. ObparHas 3a/1a4a TEIJIOMPOBOJHOCTH, PETYIISIpU3ALIHSL.

24. T'apmoHudeckre QyHKIUU.

25. dynpaMeHTanbHOE penieHue ypapHenus Jlarmnaca, cBoiicTBa.

26. VHTerpanpHoe npeacTaBieHue pyHKIUU.

27. 'apmoHunyeckue GyHKIIUU, CBONCTBA.

28. Teopema o cpeHEM.

29. TloampocTpaHCTBO rapMOHUYECKHX (DYHKIUH, MTOTHAS CUCTEMA TIOTEHITAIOB.
30. ITogmpocTpancTBO rapMoHudeckux GyHKIU, Temma HoBukoBa.

31. 3agaua PobeHa, alropuTMm, MOJIHOTA CUCTEMBI.

32. TloTeHimana JBOMHOTO CJIOS, TPAHUYHBIE CBOICTBA, MHTETPANIbHBIN OMepaTop.
33. Meroapl TeOpuH MOTEHIIMANA pelieHusl 1-0ii u 2-0if KpaeBbIX 3a/1ad.

34. IlonHoTa cuctemsl anb(a u 6erra.

35. MeTtoa 6a3uCHBIX TOTEHITUATIOB.

36. Buyrpennss 3anaun upuxie u Buyrpennss 3anaun Heitmana. Anroputmsi.

RBRBOo~NoOR~LNE



37. burapMoHmnueckas 3ajava, eAMHCTBEHHOCTh, anroput™M MBI
38. Onpenenenrie 0600IEHHOM MTPOU3BOTHOM.

39. Teopema Pucca 06 oOrmieM Bujie THMHEHHBIX ()YHKIIMOHAJIOB.
40. Brio>xenue ruiibOepTOBBIX IPOCTPAHCTB.

41. CnenctBue u3 TeopeMsl Pucca.

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

44. YpaBHEHUS XapaKTEPUCTUK.

45. Knaccudukanusi ypaBHEHUH BTOPOTO TOPSIIIKA.

46. [IpuBereHNe K KAHOHMYECKOMY BHTY.

47. COOTHOILIEHUS HA XapaKTEPUCTHKAX.

48. CeTka XapaKTepUCTHK, METOJT XapaKTEPUCTHK

49. YpaBHEHHU# rUNepOOTHMYECKOTO THIIA.

50. BeiBo/1 ypaBHEHUH 3BYKOBBIX KosieOaHnii. OCHOBHBIE 331a4H.
51. YpaBHeHus 3ByKOBbIX KOJ€OaHUI, OCHOBHbIE 3aa4H.

52. KpaeBsble 3a1aun Ha IpuMepe ypaBHEHHUS] MEMOpPaHBI.

53. Meroa @ypre a5 IEpBOIA KpaeBOU 3a/1a4H.

54. Bropas kpaeBas 3ajjaua 3ByKOBbIX KojieOaHUI MEMOpPAHBI.
55. 3aKOH COXpaHEHUs U TeOpeMa eTUHCTBEHHOCTH

4.2.2 IIpumepHbIe OUIETHI K IK3aMEHY

BWIET Ne 1
1. IIpoctpancra CobosieBa 1 poCTEIIIas TeopeMa BIOKECHHS
2. Knaccudukanus ypaBHEHU BTOPOTO TOPSIIKa

3aB. kaenpoit MaTeMaTHISCKUX (M.A. IpobGoTeHko)
Y KOMITBIOTEPHBIX METOI0B

BWIET Ne 2
1. IlepBast kpaeBas 3a/1aua ypaBHEHHUS TEIUIOMPOBOJAHOCTH, €AUHCTBEHHOCTh
2. Cy1iecTBOBaHUE U €IMHCTBEHHOCTD peleHus 3aaaun Jupuxie ypasuenus [lyaccona

3aB. kadenpoit MaTeMaTHICCKUX (M.JA. IpoGoTeHKo)
Y KOMITBIOTEPHBIX METOJIOB

DK3aMEeHBI OLCHUBAKOTCA II0 CHUCTEMC: HCYAOBJIICTBOPUTCIIBHO, YIOBJICTBOPUTECIIBHO,
XOpomo, OTIUYHO.

OHGHO‘IHLIG cpeacrtsa i1 HHBAJIMAOB MW JIMI C OIpaHHUYCHHBIMH BO3MOKHOCTAMH
300POBbA BBI6I/IpaIOTC${ C YUCTOM UX MHANBUAYAJIbHBIX HCI/IXO(i)I/I?»I/I‘leCKI/IX 0COOEHHOCTEIA.

— IIpu HeO6XOI[I/IMOCTI/I HHBAJIMJAaM M JIUIaM € OIrpaHU4YCHHBIMU BO3MOKHOCTAMMU 3J0POBbA
IpeaoCTaBIACTCA AOIIOJIHUTCIBbHOC BPEM: JI ITIOATOTOBKHU OTBETA HA 9K3aMCHC,

— IIpHU TPOBCACHUU MPOLUCAYPHI OLICHUBAHUA PE3YJILTATOB 06y’-IeHI/I}I HHBAJIWJI0B U JIHII C
OTPpaHUYCHHBIMH BO3MOXKHOCTAMU 3O0POBBA IMPEAYCMATPUBACTCA UCIIOJIB30BAHUC TCXHHUYCCKUX
CpeacTB, HCO6XOI[I/IMBIX UM B CBA3U C UX MHAUBUYAJIbHBIMU OCO6CHHOCT$IMI/I;

— IIpu H606XO,Z[I/IMOCTI/I JJISA 06yt1a}01111/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
W HUHBAJIMAOB IIponecaypa OILICHHUBAHUA PE3YJIIbTATOB O6y‘IeHI/IH oo JUCHUIIIMHE MOXCT
MMPOBOAUTHCA B HCCKOJIBKO JTAIlOB.

Hpouenypa OLICHUBAHUA PE3YyJIbTATOB O6y‘leHI/Ifi HWHBAJIMJAOB U JIMI C OrpaHUYCHHBIMU
BO3MOKHOCTAMU 3J0POBbA IO JUCHUIIIIMHC (MO,Z[yJ]IO) npeaycMarpuBacT MNpcaoCTaBICHUC



uHpopMamu B (GopMax, aJANTHPOBAHHBIX K OTPAHUYCHHSIM HX 3J0POBbS M BOCIPHUSATHS
UH(pOPMAIINU:

JUist U1 ¢ HApYIISHUSIMU 3PCHHS:

— B popMe AIEKTPOHHOTO JIOKYMEHTA.

JIist AL ¢ HapyleHus MU CIyXa:

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B opMe AIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepevyeHb OCHOBHOM U 10TIOJIHUTEIbHON Y4eOHOI JTUTepaTyphl, HeOOXOAMMOM 115
OCBOCHHS AMCUUIJIMHBI (MOLYJIs1).

5.1 OcHoBHas JiMTEpaTypa:

1. Buagumupos B.C., XKapunos B.B. YpaBHenus matematnueckoi GU3NKHU.
[DnexkTponHbI pecypc] — DnektpoH. gad. M.: ®usmatnut, 2000. — 400 c. —
Pexxum nmocryna: https://e.lanbook.com/book/2363#book_name

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

3. Onmneiiank O.A. Jlekuuu 00 ypaBHEHHSIX C YaCTHBIMU TIPOM3BOTHBIMU. [ DJIEKTPOHHBIN
pecypc] — DnexrpoH. gad. M.: Jlabopatopust 3nanui, 2015. — 263 ¢. — Pexxum
noctyma: https://e.lanbook.com/book/70703?category _pk=906#book_name

4. Bamapun A.A., Bmagumupos B.C., Kapumosa X.X., Muxaiinos B.I1., Cugopos
10.B., [llabyana M.M. C60pHUK 3a/1a4 TI0 YpaBHEHUSIM MaTEMaTUIECKON (U3UKH.
[DnexTpoHHbIid pecypc] — DnekTpoH. AaH. M.: @uzmarnur, 2003. — 288 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/59314#book_name

,Z[J'ISI OCBOCHHA JUCHUIIIMHBI HHBAJIWAAMHU U JIUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTAMU
3J0POBbA UMCIOTCA U3JaHUA B SJICKTPOHHOM BHJIC B 3J'I€KTpOHHO-6I/I6J'II/IOTe‘IHBIX CHUCTEMaAx.

5.2 JlonoiHUTE/ILHAS JINTEpaTypa:

1. Tlerposckwuii M.I'. JIekiiun 06 ypaBHEHHUSAX ¢ YACTHBIMU IPOU3BOIHBIMHU.
[DnexTponHblid pecypc] — DnekTpoH. Aad. M.: ®uszmaraut, 2009. — 404 c. —
Pexxum mocryna: https://e.lanbook.com/book/59551#book _name

2. Coo6omnesa E.C., ®areeBa .M. 3agauu u ynpaxHeHUs 110 ypaBHCHHUSIM
MaTeMaTH4eCcKOU (U3HUKH. [ DIEKTPOHHBIN pecypc| — DIEKTPOH. JaH.
M.:®uszmatnur, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book_name

3. Tpenorun B.A., Henocexuna U.C. YpaBHeHUs B YaCTHBIX MPOU3BOJHBIX.
[OnexTpoHHbIi pecypc] — DnekTpoH. naH. M.: ®uszmariut, 2013. — 228 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/597447category pk=3145#book_name

3.3. [lepuoanueckne U3IaHUA:

1. BpluucnuTenbHble METOJBI U MPOTrPaMMHUpPOBaHUE. DJIEKTPOHHBIM HAyYHBINH >KypHAI
HUBI[ MI'Y (HayuHo-uccrnenoBaTeabCKuil BBIYUCIUTENbHBIN IEHTP MOCKOBCKOTO
rocyJapcTBeHHOro  yHuBepcurera um. M.B.  Jlomonocosa)  http://num-
meth.srcc.msu.ru.

2. Cubupckue »3JIEKTpOHHBIE MaTeMaTH4YeCKHe W3BECTUs, JJIEKTPOHHBIM Hay4HBIH
KypHa1 MHCTUTyTa MaTeMatuku uM. Cobosnea Cubupckoro otaeneHus Poccuiickoit
akajneMuu 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  HHGPOPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJI1 OCBOCHH S JUCHUIJIMHBI (MOIYJIs1).

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

2. Cnucok nureparypsl mo MathCAD. O6pa3zoBarenbHbIi MAaTEMAaTHUECKUN CAMT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

3. OOrepoccuiicKuit MaTeMaTHYeCKuii moprai - WWw.mathnet.ru;

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

[lo xypcy mnpeaycMOTpPEHO HpOBEIACHHME JIEKLMOHHBIX 3aHSITHH, Ha KOTOPBIX JaeTcs
OCHOBHOI TEOpeTHYECKUI MaTepuai, paccMaTpUBAIOTCSI OCHOBHbIE NMPUEMBI pELICHUS 3a1ad U
pelaTcs NpUMEpPhI MPAKTUYECKUX 3a/1a4.

Ha naGopaTopHbIX 3aHATUSAX CTYIEHTHI, pellas CEMECTPOBbIE 3aJaHMsl, MPHOOPETAIOT
MPaKTUYECKHUE HABBIKK aHAJIMTUYECKOTO PELICHHUS ypaBHEHUI B YaCTHBIX ITPOU3BOIHBIX OMUPAsCh
Ha MeTo] Pypbe U YHCIECHHOTO PELIEHUS UCTIONb3YS aAITOPUTMbI METO/1a 0a3MCHBIX TOTEHIIUAJIOB
peliast OCHOBHbIE KpaeBbl€ 3aJjaui MaTEMaTHUECKON (PU3HKH.

Baxknelmum s3Tanom Kypca SBISETCS CaMOCTOSTENbHas pabora MO AMCLHUILIMHE
«YpaBHEHUS B YAaCTHBIX NPOU3BOJHBIX», BO BPEMs KOTOPOH CTYAEHTHI OCYLIECTBIISIIOT
MpopaboTKy HEOOXOJUMOro MaTepuana, HCIOJb3ysS JUTepaTypy U3 OCHOBHOTO U
JOTIOJTHUTEIBHOTO CIHHCKOB, TOTOBSTCS K TEKYIIEMY KOHTpOJIIO, H3ydyas HpUMeEphl 3ajad,
PacCMOTPEHHBIX Ha JIEKIHUSAX U Ha MPAKTUYECKUX 3aHATUAX, U 00paslbl MPOrpaMM IO TeMaM
1ab0paTOPHBIX 3aHATHI (BBIIAIOTCS CTYJEHTAM B 3JIEKTPOHHOM BHU/IE).

B ocBoenun JUCHUIINIMHBI MHBAJIWJIAaMH W JIMaMKU C OTPaHUYCHHBIMHU BO3MOXXHOCTAMH
3I0POBBsI OOJIBIIIOE 3HAYCHUE WMEET WHIWBHUIyallbHas y4deOHass pabora (KOHCYJIbTAIMH) —
JOTIOJTHUTEIFHOE Pa3bsICHEHNE YUSOHOTO MaTepHana.

NupuBuayanbHble  KOHCYJNBTAIlMM IO TMPEAMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CTIOCOOCTBYIOIIMM WHAWBUAYATH3AIMH 0O0Y4eHHS M YCTAaHOBJICHHIO BOCIIUTATEIILHOTO KOHTAKTa
MEXJIy TMpernojaBaresieM W OOy4aroImuMcs HWHBAJTUAOM WIM JIMIOM C OTPaHHMYCHHBIMH
BO3MO>KHOCTSIMH 3/I0POBBSL.

8. Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX NPH OCYHIECTBJICHUN
00pa30BaTeJIbLHOI0 NMPOLECcCca MO AUCHUIIMHE (MOLYJIIO).

8.1 Ilepeyenb MHGOPMANTMOHHBIX TEXHOJIOTHIA.

OcBoeHue KypcCa ((ypaBHeHI/ISI B YAaCTHBIX IMPOHU3BOAHBIX» IMPEAIIOJIaract TCOPETUICCKOC
HU3y4YCHUC OCHOB ypaBHeHI/Ifl B YaCTHBIX IIPOU3BOJHBIX MW HCIIOJIB30BAHHUEC KOMIIBIOTEPHBIX
TEXHOJIOTHH U IMPOBCACHUEC ITPAKTUICCKUX 3aHATHH C UCIIOJIH30BaHUEM KOMIIBIOTEpA.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 00ecreYeHusl.
[TakeT koMmbrOTEpHOH (cuMBOJIBHON) anreoper MATHCAD 14,
8.3 IlepeueHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Mypamkun B. I'. mwkeHepHble W HaydHbIE pacyeThl B MPOrPAMMHOM KOMILIEKCE
MathCAD: yue6noe mocobue. — Camapa: CI'ACY, 2011. — 84 c. - pocrymHo:
www.biblioclub.ru — Yausepcurerckas oubmmorexka ONLINE.

2. Cnoucok muteparypsl 1mo MathCAD. OO6pa3oBarenbHblii MaTeMaTHUYECKUN CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MarepuajibHo-TexHu4eckass 0a3a, HeoOXoaumMasi sl  OCYLIECTBJICHUS
0o0pa3oBaTe/ILHOIO NMPoIecca MO JUCHHUILINHE (MOYJII0)


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

MaTepI/IaHBHO -TeXHUYECKOE 00ecIeueHue JUCIHHUITIIINHBI

paboTta

Ne Bun pabor
(Moynsl) M OCHAIIEHHOCTh

1. JlekuyonHsle 3aHATUSA | JIEKIIMOHHAsA ayuToOpus

2. JlaGopaTopHbIe JlaGopaTopusi, yKOMIUIEKTOBAHHAS KOMIIBIOTEPAMH IS
3aHATHUSA paboTHI CTYJEHTOB U KOMIIBIOTEPOM JIJIsl IIPEIO1aBaTers,

HOJIKJTIOYCHHBIM K MHTEPAKTUBHOM JIOCKE.

3. Texymuii KOHTPOJIb, Jlabopatopusi, yKOMIUIEKTOBaHHAsl KOMIIbIOTEpAMU JIJIs1
IPOMEXKYTOUHAS paboTHI CTYJICHTOB U KOMIIBIOTEPOM JIJIS PEIIOAaBaTeds,
aTTecTarus HOJIKJTIOYCHHBIM K MHTEPAKTUBHOM JIOCKE.

4. CamocTosiTenbHas Jlabopatopusi, yKOMIUIEKTOBaHHAsl KOMIIbIOTEpaMU JIJIs1

paboThl CTYJIEHTOB




