MunucrtepcTBo 00pa3oBaHus U Hayku Poccuiickoit @enepanuu
®enepalibHOE TOCYAAPCTBEHHOE OIOPKETHOE 00Pa30BaATEIBHOE YUPEKICHHUE
BBICIIIET0 00pa30BaHuUs
«KyOaHckuit TOCy1apCTBEHHBI YHUBEPCUTET)

@DaKyJIbTET KOMIIBIOTEPHBIX TEXHOJOTUNW U TPUKJIAJHON MAaTEMaTUKU

YTBEPX/AIO:
HpOpeKTOp 1o yqﬁﬁﬂoﬁ pabore,

AWRL 41\

Soyfatrss. }HQEBBII/I

PABOYASA TIPOT'PAMMA JUCHUIT/IMHBI
B.1.B.06 METOJIbI MATEMATHYECKOW ®U3UKH

Hanpasnenue noaroroBku 09.03.03 ITpukaagnas napopmaTuka

Harpasnennocts (mpoduns)_ [pukiagHas uadopmaTika B 5)KOHOMHUKE

[Iporpamma noAroToBKU akajeMuyeckas
dopma 00ydeHus oYHas
KBanmudukanus (cTenenp) BbIMYCKHUKA OakaliaBp

Kpacnonap 2018



Pabowass nporpamma  guctumumael  «METO/bI MATEMATHYECKOU
OU3NKN» cocraBiaeHa B cooTBeTcTBUU ¢ DenepanbHbBIM T'OCYIapCTBEHHBIM
oOpa3zoBaTeIbHBIM  CTaHJAapTOM BhIciiero obOpaszoBanus (OI'OC BO) 1o
HarnpasyieHnto 09.03.03 IIpuknagHas HHGPOPMATHKA, YTBEPKICHHBIM IIPUKa30M
MunuctepctBa oOpa3zoBanust U Hayku Poccuiickoit ®enepanuu Ne 207 ot 12
mapra 2015 1.

IIporpammy cocTaBuil:

ITaBmoBa A.B.. n-p dwu3.-mar. HaAvK, goneHT, npod. xkadeapsl Mg,é’wfamqecmro
moaenmpoBanusg Kyol'y

&=

PaGouas mporpamma aucuMIUiuHbl «MeTonbpl MaTeMaTH4ecKou — (pusuku»
yTBEpPIKJ€HA Ha 3acelaHnu Kadeapbl MATEMATUHYECKOTO MOICIMPOBAHUS
npotokost Ne 11 « 16 » anpensa 2018 r.

3aBenyromuii  kadenpoil MareMaTHYeCKOro MojaenupoBanus akaa. PAH,
1-p pus.-mar. Hayk, npod. bademniko B.A. e gl
=

PabGouass mporpamMmma aUCHUIUIMHBI «MeTOAbl MaTeMaTUYECKOW  (PU3UKUY
yTBEpKJACHA Ha 3acefaHnu KadeIpbl MPUKIATHON MaTEMATUKH
npotokon Ne 7 « 18 » anpens 2018 r. /

[}

3aBenyromuii  kKadeapod MNPUKIATHOM MaTEMaTHKU ):[-p/

npod. Yprenos M.X. | L s
ﬁfﬂ/

VYTBepkaeHa Ha 3acelaHuu y4yeOHO-METOAMYECKOW KOMHCCHUU (aKyiabTeTa
KOMIIBIOTEPHBIX TEXHOJIOTHI M IPUKIAJHON MaTEMaTUKH
npoTokoa Ne 1 «20» anpens 2018 r.

.fMAaT. HaAYK,

IIpexncenarens YMK dakynbrera 7\
ka1, dhu3.-Mar. HavK, goreHT Majieixud K.B.
Penien3eHTHI:

Kamaitnua E.H., n-p ¢wus.-mat. Hayk, 3aB. kadempoit «Marematuka u
unpopmatuka» DunancoBoro yHupepcurera npu IIpaButenbctBe PO
(Kpacnonapckuii punuman)

Jlebenes K.A., n-p ¢us.-mat. Hayk, npodeccop Kadenpbl BbIUHUCIUTEIBHON
MareMatuku u uHopmatuku Kyol'y



1 Henu u 3apa4n M3y4eHUs: QU CHUIIIMHBI
1.1 Ileab ocBOEHUS AUCHUTIIUHBI

Hucuumnuna «MeTroapl MaTeMaTH4ecKOW (DU3MKK» CTaBUT CBOEH LENbI0 H3Yy4YEHHE
(GyHIaMEHTaIbHBIX OCHOB TEOPUM ypaBHEHUH MaTemMaTHueckod ¢u3uku B oObeMme,
HEOOXOIUMOM JUIsl OOILIEro pa3BUTHS U OCBOEHUS CMEXKHBIX JUCHUIUIMH  (pU3MKO-
MaTeMaTHYECKOro IUKJAa, OBJAJCHUE allapaToM MaTeMaTH4ecKOW (U3HKUM U MOATOTOBKY K
CO3HATEJIBHOMY BOCIIPUATHUIO IIPOLIEAYP NPUKIATHOTO aHAJIW3a, OCBOCHHUE METOA0B IIOCTPOCHHUS
MaTeMaTHYECKUX MOJIeIeil Ha OCHOBE YpaBHEHMI MateMaTtuyeckoil ¢pusuku. Llenu quciuminabl
COOTBETCTBYIOT cieaytouum popmupyembiM kommereHusam: OIMK-3, [TK-23.

1.2 3agauu TUCHUTNINHBI

OcHOBHBbIE 32/1a4M TUCUUIUINHBI:

— YCBOEHUE OCHOBHBIX HJIeH, NOHATHI U (DaKTOB ypaBHEHMI MaTeMaTU4ecKOl (hU3HKH,
HEOOXOIMMBIX JJIsl PELLIEHUs] TEOPETUUECKUX U MPUKIAIHBIX 3a7ja4 IPUMEHEHUS! TUCIUIUINHBI;

(dhopmMupoBaHNE HABBIKOB (OPMYJIMPOBATHh W PEIIaTh 3aJa4l MAaTeMAaTHYECKOW (PHU3UKH,
CO3/aBaTh U UCHOJIb30BATh MaTEMATHUECKHUE MOJIETH MPOIIECCOB U OOBEKTOB;

— pacUIMpeHrue U YIriIyOJleHue TEOPETUYECKUX 3HAHUW M pa3BUTUE JIOTUYECKOTO
MBIILJIEHHS; TOAbEM OOIIEro YpOBHS MaTeMaTUYECKOW KyJIbTYpbl; OPMUPOBAHNE TBOPUYECKOTO
[0X0/1a K U3YYEHHUIO0 (PU3NUYECKUX IIPOLIECCOB.

1.3 MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOorpaMMbl

Hucuumnuna «MeTopl MareMaTudecko (pU3MKu» OTHOCHUTCS K BapHaTHUBHOW YacTH
yactu bioka 1 "ucuunnuns! (Moxyau)" yueGHOro miaHa noJAroToBKu O6akanaBpa. Mecro Kypca
B IIOJIFOTOBKE BBIMTYCKHUKA OINPEAEISETCS POJIBI0 METOJOB U UJIel YpaBHEHUN MaTeMaTUYecKOil
¢u3uku B (HOpMHUPOBAHUM CIIELMATIUCTA 1O K000 00JacTU 3HAHUM, CEPhE3HO HCIOIb3YIOIIEN
MaTeMaTHKy. YPaBHEHHs] MaTeMaTUYeCKOW (PU3MKHU JiexKaT B OCHOBE MAaTEMaTHYECKUX MOJIeen
peaJIbHBIX SIBJICHUM, UCIOJIb3YIOTCS B MOJIEIMPOBAHUH KaK (PU3HUECKUX, TAK U SKOHOMHUYECKHUX,
U COLMAJIbHBIX MPOLECCOB, a TAaKK€ B MH)KEHEPHO-TEXHUYECKUX MpUIIoKeHusx. JlaHHbII Kypc
HauboJIee TECHO CBSA3aH C TeopUel 0ObIKHOBEHHBIX MU PepeHIIUaNbHBIX YPABHEHUH, IOCKOJIbKY
OOJILIIMHCTBO YpaBHEHUN MaTeMaTH4YEeCKOW (HU3UKU CBOJATCS TEM WJIM HHBIM CIIOCOOOM K
OOBIKHOBEHHBIM AU PepeHInaTIbHbIM YPaBHEHUSIM.

HeobOxonumbiM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSM, YMEHUSM U OMBITY JAESTEIbHOCTH
oOyuarouierocs Mpu OCBOGHMM JIaHHOM  JMCLMILIMHBI  SIBJISETCS OCBOEHHUS KYypCOB
MaTeMaTHYECKOro aHajiu3a, aureOpbl U TeoMeTpurh U OOBIKHOBEHHBIX U (depeHINaIbHbIX
ypaBHEHUH, B 00beME, IPEAYCMOTPEHHOM ISl COOTBETCTBYIOIIEH CIIEUAIbHOCTH.

1.4 Hepeqeﬂb IVIAHUPYEMBIX pe3yjbTaroB Oﬁy‘leHI/lﬂ mo JAUCHHUIIIMHE,
COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMU OCBOCHUA Oﬁpa30BaTeJ1bHOI7[ nporpamMmal.

[Iporpamma ompeaenser o6mmii 00beM 3HAHUH, TO3BOJISIIONTUN CHOPMUPOBATH Y CTYICHTA
MpEeACTaBICHUE 00 OCHOBHBIX MOJIEIISIX M METOJaX MaTeMaTUYeCKON (PU3HKH, 00ECTICUNBAIONINX
IOAPOKHUEC BO3MOKHOCTH HX IIPUMCHCHUS. B PE3YIbTATC U3YUCHUA OUCHHUILIMHBI CTYACHT
TOJIKEH



—3HaTh OCHOBHbIE TIOHATHUS MaTeMaTHyeckoil (u3uku (OCHOBHBIE ypaBHEHUS,
KJIaCCU(UKALMIO YPaBHEHUM, MOCTAHOBKHU 3a/ady); crelu(duKy 3a7ayd pelaeMblX ¢ MOMOIIbIO
ypaBHEHUW MAaTeMaTHYECKOW (PU3HKH;

— YMETb HaxOJWTh pelHIeHMs: OOIIMe Ui OCHOBHBIX THUIOB JU(epeHInaTIbHbIX
YpaBHEHUH C YacTHBIMHU IPOU3BOJHBIMH BTOpPOro nopsaka, 3agad Komwu st ypaBHEHU
napaboJIMYecKOT0 U TUIEepOOIUYECKOTO THIIOB, HAYaJbHO-KPAEBbIX 3a4ay JUIsl ypaBHEHUU
napaboJIMYecKoro U runepOOJIMYECKOr0 THUIOB B OIPAaHMYEHHBIX OO0IACTAX, BHEIIHUX H
BHYTPEHHUX KpaeBBbIX 3aJad s YpPaBHEHHH OJJUIMOTHYECKOrO THIIA, YMETh JIOKa3bIBaTh
U3Yy4aeMbI€ TEOPEMBI;

— BJaJIETh OCHOBHBIMHM METOJaMU PEUICHUS HaualbHbIX M KPaeBbIX 3aJau JUlsl ypaBHEHUI
MaTeMaTH4eCKON (PU3UKH U OBITH CIIOCOOHBIM IEPEBECTU KOHKPETHYIO MPUKIIATHYIO 33/1a4y Ha
sa3bIK U (depeHIIMaNbHbIX YpPaBHEHUH C YacTHBIMU MPOU3BOJHBIMU WJIM HHTErPajibHbBIX
YpaBHEHUM U ONPEAETUTh IyTH €€ PELICHMUS.

TpeboBaHus K YpOBHIO OCBOCHHS COJIEPKaHUS Kypca OMPEIEISIIOTCS BBIIIIECKa3aHHBIM.

N3ydyenue naHHOM yueOHON AMCUMILIMHBI HAIlPaBJIEHO Ha OBJAJCHHUE O0Yy4aroIIUMHUCS
npodeccronanbupiMu komneTeHuusiMu (OIIK-3, I1K-23): B pe3ynpTaTe u3ydeHus AUCHUTLIMHBI
CTYZIEHT JIOJIKEH OBJIAJETh:

Wunexc Conep:xanue B pesynbTare nzydeHus yuaeOHOM TUCIUIUTHHBI 00y4arOnecs
KOMITIETEH | KOMITETEHIIUU (MK e JOJDKHBI
1005051 Y4acTH) 3HATh YMEThb BJIAJEeTh
— OCHOBHBIE IIO-— II€PEBECTH 3a/lauy|— HaBbIKAMU  IIO-
HATUSL U MOJENU HHa s3bIK aAuddepeH-cTpoeHuss npocrei-
METOJbl  MaTeMa-[[[HAIbHBIX  YpaBHE-IIMX  MareMaTH4ec-
TUYECKON (U3UKM;, [HUM C YACTHBIMHU MPO-|KKX MOJIEJIEH mpoIiiec-
— crnequuKy 3a-A3BOTHBIMH. COB;
Jad pemiaeMblX Ccl— BbIOMpaTh METO-— METOJaMHu Hcce-
TTOMOIIIBIO aBHE-|Ibl peLleHUs [TOCTaB-|JJOBAHUS Mojienei
CIIOCOOHOCTBIO N yp /bl pert A g
HAW MaTreMaTW4ec-JICHHOM 3amauu  H/(pU3HUIECKUX npo-
HCII0JIb30BATh .
KOU (hU3HUKHN CpeACTBa  IPOrpam-{lIeCCOB
OCHOBHbIE 3aKOHBI
MHOTo oOecredyeHus
€CTECTBEHHOHAYIHBIX
(B TOM umCIe crienma-
FHCTITLIIH 1 JTU3UPOBAHHOTO) IS
OIIK-3 |coBpeMeHHbIE VH- P
UX peanu3aluy;
(hopmMaIrmoOHHO-KOM-
— (opmynupoBath
MYHUKAIIHOHHBIC (bopmysp
U CoJiepXKaTeIbHO UH-
TEXHOJIOTUH B  TPO-
. TePIpPETUPOBATh pe-
(beccuoHanbpHON PHpCTHp P
3yJIbTaThI CIICHUS
NeSITeIbHOCTH Y p
3ajay;
— HCHOJIb30BaTh
AJIEKTPOHHBIE  TEMa-
TUYECKHE  PECYPCHI
JUTsl YTIyOJICHUs 3Ha-
HUA 10 H3y4yaeMoH
JTUCITUTUIAHE
CIOCOOHOCTBIO — BO3MOXHOCTH |- BBIOpaThb W TIPO-— HaBBIKAMH uc-
[K.23 |[TPAMCHATS MIPUMEHEHHUS] METO-aHaJIu3UPOBaTh  MeE-|[I0JIb30BAaHUs  TaKe-
CHCTEMHBIH IIOJIXOJ H|IOB MaTeMaTU4ec-TOJ PEIICHUS 3aauHl |TOB MIPUKIIATHBIX
MaTeMaTHYeCKHe Kol (m3uku B pe- Iporpamm Jjisi peuie-
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UHekc CozepxaHue B pesynbrare u3yueHns yaeOHON TUCHUILIMHBI 00y4YarOIIHecs
KOMIIETeH | KOMIETeHIIUH (WiTH e AOTKHBL
UK 9acTH) 3HATh YMeETh BJIAJIETh
MeToabl B (opMa-[lIeHUH  HpUKIAd- HUA 3a7a4, OIKCHIBA-
I3anun pELICHUS|HBIX 3a0a4 €MBIX YPaBHEHUSAMU B
MPUKIIaIHBIX 3a1a4 YacTHBIX IIPOU3BOJI-
HBIX

[Ipouecc ocoenus aucuumiuHbl «MeToapl MaTeMaTUyecKoil (U3MKW» HampaBieH Ha
MOJIyueHUs1 HeoOXonuMoro oObeMa 3HaHMM, oTBedammux TpedoBanusim DPI'OC BO wu
ofOecrieunBarOIINX YCHEIIHOE BeACHHE OakalaBpOM IPOEKTHOM, aHaJIUTHYECKONM M Hay4dHO-
UCCIIEIOBATEIbCKOM JI€ATENbHOCTH, BJIAQJEHUE METOAUKOW (QOpPMYIUPOBAHUS U PELICHUS
NPUKIAJHBIX 3a7ad, a TaKKe Ha BbIPAaOOTKY yMEHHMH MPUMEHSATh Ha MPAKTUKE METOJbI
MaTeMaTH4eCcKoro odecrnedeHust UHPOPMaIMOHHBIX CUCTEM.

2. CTpyKTYpa M coiep:KaHHe JUCIUIIIHHBI
2.1 Pacnipenesienne TpyA0€MKOCTH JUCHUILIMHBI 10 BUAAM padoT

OO0mast TPYHOEMKOCTh JUCHUIUIMHBI COCTAaBIAECT S5 3a4eTHBIX eauHuIn, 180
akagemuueckux 4gacoB. Kypc «Meroabl MareMaTHueCcKON (PU3UKKU» COCTOUT U3 JIEKIIMOHHBIX U
MPAKTUYECKUX  3aHATUH, CONPOBOXKIAEMBIX  PEryJspHOM  HMHIUBUIYalIbHOM  paboToii
MpenojaBaTeNsi Co CTyIACHTaMH B IPOIIECCE CaMOCTOSITENIbHOM paboThl. B koHIEe 5 cemectpa
MPOBOJMUTCS 3aueT M dKk3aMmeH. [IporpaMMoil AHMCHUIUIMHBI TPEeIyCMOTpeHbl 36 dYacoB
JIEKLIMOHHBIX, 36 YaCOB NMPAKTUYECKUX 3aHATUH.

Cemectp
. Bcero
Bun yuebnoit paboTsl (qacer)
9acoB
5
KonrakTHasi padora (Bcero) 78,5 78,5
B ToMm uucne:
3aHATHS JTEKIIMOHHOTO TUIIA 36 36
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTHYECKUE 36 36
3aQHSITHSL)
JlaGoparopHbie 3aHATHS — —
HNnas konTakTHas padora:
KonTtpons camocrositensroit padotsl (KCP) 6 6
IIpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHast padoTa (Bcero) 56,8 56,8
B toMm uucne:
Kypcosas pabora — —
[TpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepuasa 30 30
[ToaroroBka K TeKyIieMy KOHTPOIIO 26,8 26,8
KonTpoJs: 3auer, 3x3ameH
[ToaroroBka K sK3aMeHy ‘ 44,7 ‘ 44,7




OO0masi Tpy10eMKOCTh qac. 180 180

B TOM YHCJI€ KOHTAKTHas

e 78,5 78,5

3a4. e 5 5

2.2 CTpyKTYypa AMCHMILINHBI:

Pacnipenenenue BuaoB yueOHOM pabOThl U UX TPYJOEMKOCTH IO pa3ziesiaM TUCIUIUINHBI.
Pa3nensl qucHUIUIMHBL, H3ydaeMble B 5 cemecTpe

KonnuecTBo yacos
AynutopHas | BueayautopHas
No HaumenoBanue paszaenos YAATOP YAITOP
Bcero pabora pabota
JI I13 | CPC | xoHTpONIH
[TocranoBka u kitaccudukanus 3aaaqy
1 AaCCHpUKALHA 324 %6 | 6 | 6 | 8 6
MaTeMaTH4eCKON (hU3HKU
VYpaBHeHust runepooandeckoro tuna. OCHOBHBIE
2 | P P 38 | 8 8 | 12 10
3a/1a4¥ ¥ METOJIbl X PEIICHUS
VYpasuenus nmapadosmueckoro tTumna. OCHOBHbBIC
3| °P P 36 | 6 8 | 14 8
3a/1a4¥ ¥ METOJIbI X PEUICHUS
VYpaBueHust >munTHYecKoro Tuna. OCHOBHBIC
4 |°P 38 8 8 | 14 8
3a/1aumu.
[Ipumenenne uHTErpaIbHbBIX MPeoOpa3oBaHUM K
5P P peoop 268 | 8 4 | 68 8
PELICHUIO 33/1a4 MaTeMaTUYeCKON PU3uKU
6 | O630p MPOIICHHOTO MaTeprala U IPHEM 3a4eTa 8,7 — 2 2 4,7
KonTtpons camocrositensHoit padotsl (KCP) 6 — — —
[Tpomexyrounas arrectauus (MKP) 0,5 — — —
Hmozo 180 36 36 56,8 4,7
[Ipumeuanue: JI — mexnuum, I[I3 — mnpakruueckwe 3anstusa, KCP — xoHTponmpyemas

camocrosTenbHas padota, CPC — camocrosiTenbHas padoTa CTy/IEHTa.

2.3 Conepsxkanue pa3aesioB JUCHUNJIMHBI:

dopma
HaunmeunoBauue P
Ne Coneprxanue pazzena TEKYILETO

pasieia KOHTPOJISI
1 2 3 4
IlocTtanoBka u [Ipeamert u 3amaun MmaTeMaTu4ecKon hu3NKe, ee KP, KP
KJ1acCUpUKanus MECTO B €CTECTBO3HAHUH. BBIBOJ] OCHOBHBIX

3a71a4 ypaBHEHUI MaTeMaTuieckor ¢puszuku. HaganbHabie n
MaTeMaTH4eCKOU rpannyHble yciaoBus. [loctaHoBka 3aaa4. 3agada
buzuku Kommn. Teopema KoBanesckoii. KoppekTHOCTB
MIOCTAaHOBKH 33/1a4 MaTeMaTU4ecKo (PU3UKH.

I. [Tpumep Anamapa. IloHsaTue 000OLIIEHHBIX pelIeHUN
3aJlay MaTeMaTu4eckoi (PU3MKU U MPOCTPAHCTBA
Cob6onesa. [IpuHnun cyneprno3unuu i JMHEHHbBIX
3ajau MareMatudeckoi pusuku. Kinaccudukanus
YPaBHEHUI BTOPOT'O MOPSAJIKA, TUHEHHBIX OTHOCH-
TEJIbHO CTapILIUX IPOU3BOIHBIX. XapaKTEPUCTHKH.
[IpuBeieHre ypaBHEHN K KAHOHUYECKOMY BULY

2. |YpaBHeHus 3anava Komu 11 BosiHOBOro ypaBHeHus. @opmyna KP, KP




dopma

PELICHUIO 3a7a4
MaTeMaTU4EeCKOU
buzuku

[Ipumepbl NpuMEHEHUs! HHTErPAIbHBIX
IpeoOpa30BaHMil K PELICHUIO 3a1a4
MaTeMaTH4eCKOU (QU3HKH.

HanmenoBanue
Ne ConepxaHnue pazjena TEKYILETOo
pazzena
KOHTPOJIS
1 2 3 4
runiepbonmdeckoro |[lamambepa. CymiecTBOBaHUE, €AMHCTBEHHOCTb, yC-
tuma. OCHOBHBIE TOWYMBOCTH penieHus. OO00IEeHHOE PElICHHE.
3a1a4u 1 MeTopsl ux (Pemenne 3agad Ha nosynpsmoit. @opmyssl
pelieHus ITyaccona u Kupxroda. KoppekrHocTb nocTaHoBKU
3anaun Ko a5 BOJIHOBOTO ypaBHEHHUs. 3a1adya
Komm 17151 HEOJHOPOTHOTO ypaBHEHUS.
KpaeBbie 3a1auu 17151 BOJIHOBOTO YpaBHEHHSL.
®opmyiiel ['prna. TeopeMbl €TMHCTBEHHOCTH,
ycroitunBocTH. 3anaua lltypma—Jlnysuns. Meron
paznenenust nepeMmeHHbIX (Dypre). Teopembl
CYILIECTBOBaHMsI. PellieHre HeoTHOPOAHBIX 3a1a4 Me-
tosioM Dypre. Oynkuuu beccens. 3amayua o
KoJie0aHUU KPYTJION MEMOpaHHbI.
YpaBHeHUs HauvanbHo-KpaeBble 3a1aun 17151 ypaBHEHUS KP
napaboyinyeckoro  |TerionpoBogHocTy. [IpuHiun Mmakcumyma. Meron
tumna. OCHOBHbIE @ypbe penieHus KpaeBbIx 3a1a4d. TeopeMbl
3aJlaui U METOJIbl UX |€AMHCTBEHHOCTH, ycTOMUMBOCTH. CyIlleCTBOBaHHE
3. |pemeHus pemenus. 3anavya Kowu s ypaBHEeHUS
TEIIONPOBOHOCTU. TeopeMbl eIMHCTBEHHOCTH,
ycroitunBocTH. OyHnaMeHTalIbHOE penieHue. 1n-
terpai [lyaccona. d-dbynkuus Jupaka. 3agaun Ha
nosynpsMoi. Meroa pynkuuit 'puna.
YpaBHeHUs OO611ue cBoiicTBa rapMOHUYECKUX (QYHKIIUI. KP
AITUITHYECKOTO [TpuHIMI MakcuMyMa J1j1sl TApMOHHUYECKUX
tumna. OCHOBHbIE ¢byukuuil. Onepatop Jlamnaca B KpUBOJIHMHEWHBIX
3amauu. Teopus KoopanHaTtax. @yHITaMEHTAJIbHOE PEIICHNE
MOTEHIIMala ypaBHeHus Jlaruiaca (B mpocTpaHCTBE, HA
wiockoct). KpaeBble 3a1aun 1151 ypaBHEHUH
4. Jlamtaca u Ilyaccona. TeopeMbl € IMHCTBEHHOCTH.
Oyukuun ['puna 3agaun Jupuxine. aTerpansHbie
ypaBHeHus. Teopus noreHuuana. CeeaeHue
KpaeBbIX 3a7a4 K MIHTerpaabHbIM ypaBHEHUSIM.
CymecTBoBanue peuieHus. Meto1 pa3aeneHus
IIEPEMEHHBIX PEILIEHUs KPAaeBbIX 3ajay B
MPOCTEHIINX 00IACTSX.
[IpumeHeHue [IpeoGpaszosanue Jlamnaca. [IpeoOpazoBanus Oypobe KP
MHTErpajbHbIX (3KCIOHEHLMAIbHOE, SIn-, COS- IPeoOpa3oBaHMUsl,
5 npeobpazoBanuii K [KoHeuHsle. [IpeoOpazoBanus beccens, Memnuna.




2.3.1 3auATusd JeKIUOHHOT0 THIIA

Pa3zpen 1. Ilpenmer u 3amaun mMareMaTtuyeckoil (u3MKe, €€ MECTO B €CTECTBO3HAHUH.
BbIBOJT OCHOBHBIX ypaBHEHHMH MaremMaTudeckoi ¢u3uku. HauanpHble M rpaHUYHBIE YCIOBHUS
(2 4.). IlocranoBka 3amad. 3amaua Kommu. Teopema KoBasieBckoit. KoppeKTHOCTh MOCTaHOBKH
3aja4 MaTemaruueckoi ¢usuku. [Ipumep Anamapa (2 4.). Knaccuduxaius ypaBHeHUNH BTOPOTO
MOPSIIKA, JIMHEHHBIX OTHOCHTENBHO CTapIIMX MPOU3BOJAHBIX. XapakTepucTtuku. llpuBenenue
YpaBHEHUN K KaHOHUYECKOMY BUAY (2 4.).

Pa3zpnen 2. 3amaua Komm ans BoimHOBoro ypaBHeHus. @opmyna [lanambGepa. ®opmyibl
ITyaccona n Kupxroda. KoppektHocTh mocTaHoBKkH 3amaun Kot asis BOJIHOBOTO ypaBHeHUs (4
4.). HauanmpHo-kpaeBble 3amauu s BOJIHOBOro ypaBHeHus. ®opmynsl ['puna. Teopemsl
€IMHCTBEHHOCTH, YycToiunBocTH (2 4.). 3amaua Iltypma — JlmyBwinsa. Meton pasneneHus
nepeMeHHbIX (Pypbe) (2 u.).

Paspen 3. HawanpHo-kpaeBble 3aJauu Il ypaBHEHUS TEIUIONPOBOAHOCTU. lIpuHImn
Makcumyma (2 4.). Merong ®Dypbe pemieHHs KpaeBbIX 3anad. Teopembl €IUMHCTBEHHOCTH,
ycroiuuBoctu. CymectBoBanue peuieHuss (4  49.). 3agaua  Komwm 11 ypaBHEHus
TEIUIONPOBOJHOCTU. TeopeMbl €IMHCTBEHHOCTH, YCTOMYUBOCTH (2 4.).

Paznen 4. OOGmwme cBoiictBa rapmoHumdeckux ¢GyHkiuil. [lpuHnun makcumyma s
rapMoHuueckux (yHkumii (2 4.). Kpaeble 3amaum nns ypaBHenuit Jlammaca u Ilyaccona.
Teopemsl equHcTBeHHOCTH (2 4.). @yHkuuu ['puna 3amaun dupuxne u Helimana, ux cBoiicTBa.
[Toctpoenne dhyakiuu ['puna. (2 4.). Meros pa3aeineHus IepeMeHHbBIX PelIeHUs KPaeBbIX 3a1a4
B MPOCTEHIINX 001acTsX (2 4.).

Paznen 5. IlpeoOpazoBanusi Dypwe (IKCMOHEHIMATIBHOE, SIN-, COS- MpeoOpa3oBaHMS,
koHeuHble (4 4.). IlpeoOpazoBanue Jlamnmaca. Ilpumepsl mnpuUMEHEHUS HHTErpalIbHBIX
npeoOpa3oBaHUii K PEIICHUIO 33/1a4 MaTeMaTuyeckoil pusuku (4 4.).

2.3.2 3aHATHSA CEeMHHAPCKOI0 THIIA

Pazgean 1. YpaBHEeHUsI B YaCTHBIX MPOU3BOJIHBIX, MOPAIOK, JUHEHHOCTh, OJTHOPOJAHOCTD,
npuMepbl. BbIBo ypaBHEHUS MallbIX MOINEPEUHBIX KOJEOAHUH CTPYHBI M MajblX IMPOJIOJIbHBIX
KoJieOaHUN CTEpKHs, UHTErpajibHbI 3aKOH COXpaHEHUsl KoJudecTBa JBUKeHus. HavanbHbie u
rpannyHbie yciaoBus. [loctaHoBka 3agad. BeiBo ypaBHEHUsI TEMIIONPOBOJHOCTH, UHTET PAJIbHBIH
3aKOH COXpaHeHUus sHepruu. BeiBoa ypaBHeHus nud@ys3un, MHTErpaabHbI 3aKOH COXPAHEHHUS
KojuuecTBa BemiecTBa. HauvanbHble W rpaHuuHble ycioBus. [loctaHoBka 3amau. BwiBog
YpaBHEHUN TUIPOJUHAMUKY U aKyCTUKU. YPaBHEHUS YCTAHOBMBILUXCS IPOLECCOB. I paHNYHBIE
ycnoBus. [locranoBka 3amau. Kinaccuduxkauust ypaBHeHU# 2-ro mopsiKa MHOTHUX IEPEMEHHBIX.
Knaccudpukanus ypaBHeHMIl 2-ro mopsaka ¢ JBYMS HE3aBUCUMBIMH I€PEMEHHBIMHU,
XapaKTepUCTHUUECKOE YypaBHEHHWE U XapakTepucTtuku. IlpuBeneHue ypaBHEHUN cC JABYyMs
HE3aBUCHUMBIMU TIEPEMEHHBIMM K KAaHOHWYECKOMY BHAY (YpaBHEHHMs C IOCTOSHHBIMH
kosd¢uuuentamu). IlpuBeneHne ypaBHEHHH C JABYMsI HE3aBUCHUMBIMU I€PEMEHHBIMU K
KaHOHMYECKOMY BHIYy (ypaBHEHUsS C TIepeMeHHbIMU Kodpduiuenramu). I[lpuBenenue
YpaBHEHUH € ABYMS HE3aBHUCHUMBIMU IIEPEMEHHBIMU K IPOCTEUIIEMY BUAY

3aoauu ona pewtenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a7a4y M0 MaTeMaTUYECKOI
¢bu3uke,

2) EBgoxumoB A.A., IlaBnoBa A.B., Pyouos C.E. YpaBHenus maremarnyeckoil Gpuzuxu.
Meroanueckue yka3aHusl.

OcHoBHble ypaBHeHUs. HauanbHble u rpannunblie yciaosus. [loctanoBka 3amau. 1-4 crp.
8, 6-9ctp.9.(2)



Knaccudpukanuss ypaBHeHHi 2-ro mnopsaka MHOTMX nepeMmeHHbIX. Kiaccudukanus
YpPaBHEHUN 2-TO NOpsAJKa C JByMs HE3aBHUCHMMBIMM IlepeMeHHbIMU. [IprBeneHune ypaBHEHHI C
JBYMsI HE3aBUCUMBIMM IE€PEMEHHBIMH K KaHOHMYECKOMY BHY (YpaBHEHUS C IOCTOSHHBIMH
koadurmentamn). 6-11 (1, rnasa 1), 1-4 ctp. 8, 6-9 ctp. 9 (2).

[IpuBeneHue ypaBHEHUH ¢ JBYMsI HE3aBUCUMBIMU NIEPEMEHHBIMU K KAHOHUYECKOMY BUY
(ypaBHEeHHUs ¢ mepeMeHHbIMU Kodpuimentamu). 1,5,7 ctp. 13

[IpuBeneHne ypaBHEHUM C ABYMsI HE3aBUCUMBIMHU MEPEMEHHBIMM K IIPOCTEHUIIEMY BHUIY.
12-16 (1, rnaBa 1), 7-9 ctp. 14, 1, 13, 18,21, 25 ctp. 14-15 (2).

Pasnen 2. Meto1 XapaKTepUCTUK PEIICHUs YpaBHEHUM TUTIepOOINYecKoro Tuma. Permenne
3anaun Koy u1st oiHOMEpHOTO BOJIHOBOrO ypaBHeHus. @opmyna [lanambepa. Penenue 3anau
Ha NOJYNOPSIMOM /I OJAHOMEPHOIO BOJHOBOrO YypaBHeHMs. Pemenue 3amaun Komm i
ypaBHEHHUs rUnepOO0JIMYECKOro THIla B IPOCTPAHCTBE U Ha IJIockocTu. Meroa dypre perieHus
KpaeBbIX 3aJa4 /Ul ypaBHEHHUM runepOoIndecKoro TUIIa.

3aoauu ona pewtenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3aay Mo MaTeMaTUYECKOI
¢busuke,

2) EBgoxumoB A.A., IlaBnoBa A.B., Pyouos C.E. YpaBHenus matremarnyeckoil Gpuzuxu.
Meroanueckue yka3zaHusl.

Meto1 XapakTepUCTUK pellleHUs] ypaBHEHUH runepOoinyeckoro tumna. Pemenue 3anauu
Kommu myist omHomepHoro BosiHOBOTO ypaBHeHus. @opmyna [lanambepa. 73, 74 (1 rmasa 2) (1),
1,3-5,8,11,13,14 ctp. 18 (2).

Pemenne 3amad Ha mNOIynpsMOil Uil OJHOMEPHOIO BOJHOBOIO ypaBHEHMs. Meron
npojoypkeHuit. Meton xapakrepuctuk. 61,62 (1, rmasa 2) (1), 1-4,9,10 ctp. 22 (2).

Pemenue 3amaun Kowmm i ypaBHEHUs TUIIEPOOIMYECKOTO TUIA B MPOCTPAHCTBE U HA
wiockoctu. @opmynel [lyaccona u Kupxrodga. 15, 16 ctp. 18 (2).

Meton ®@ypbe pelieHus: KpaeBbIX 3a7ay JUlsl ypaBHEHUN runepOosnyeckoro tuma. 104,
110 (1, rnasa 2), 10,12 ctp. 33 (2).

Pa3znen 3. Pemenne HavdalbHO-KpaeBBIX 3a/ay IS YPAaBHEHHH IMapaOOJMYECKOro THIIA.
Meton ®ypre. Meton @ypbe penieHrs HEOTHOPOAHBIX 3a1a4 JJIs YPaBHEHUM MapadoIMuecKoro
tuna. Pemrenne 3apaun Komn i ypaBHeHus temtonposogHocty. @opmyna Ilyaccona.

3aoauu ona pewrenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuUK 3a7a4 M0 MaTeMaTUYECKOI
¢bu3uke,

2) EBgoxumoB A.A., IlaBnoBa A.B., Pyouos C.E. YpaBHenus matremarnyeckoil Gpuzuku.
Meroanueckue yka3aHusl.

Pemenune HavyambHO-KpaeBBIX 3a7ad JUIsl YpaBHCHHH mapaboJimyeckoro Tuma. Meton
®dypre. 30, 33, 34 (1, rnasa 3), 3-8, 11 ctp. 33 (2).

Meton @ypbe penieHus: HEOJHOPOJAHBIX 3a/1a4 JJi1 YpaBHEHUN MapaboIryecKoro TUIa.
9,17 ctp. 33, 20,24,25 ctp. 34. (2)



Pemenne 3amaun Kommu nnst ypaBHeHus terionpoBogHocTH. @opmyia [lyaccona. 66,68
(1, rmaBa 3), 1-3 ctp. 24 (2).

Mertona nmpoopKeHU perieHus 3a1a4 Ha noixynpsmon. 79,80,86 (1, rmasa 3), 4,5 ctp. 24

().

Paznen 4. N'apmonnueckue Qynkiuu. OCHOBHBIE CBOMCTBA. Pemienne kpaeBbIx 3a1a4d Jist
ypaBHeHus Jlamnaca B npocreiimux obnactsax. Meron @ypse. Meton @ypbe pelieHus KpaeBblx
3aja4 Juist ypaBHeHust [lyaccoHa B Kpyre U KoJIblLIE.

3aoauu ona pewrenusa no memam pazoena.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuUK 3a7au Mo MaTeMaTUYECKOI
¢bu3zuke.

2) EBgoxkumoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHeHus marematudeckoil Gpu3uku.
Meroanueckue yka3aHusl.

Pemenune kpaeBbIx 3amau Juisi ypaBHeHus Jlamaca B mpocrteimmx obnactsax. Meron

®dypre. 14 (a,,1), 70 (1 rmaa 4), 28-30 c1p. 34 (2).

Merton @ypre penieHust KpaeBbix 3aia4 Juis ypaBHeHus [lyaccona B kpyre u konbue. 30,
31, 34 (1 rnaa 4), 31 ctp. 34 (2).

Paznen S [Ipeo6pazosanue Jlamnaca, [IpeoOpa3zoBanue Dypre (IKCIMIOHESHIIMATBHOE). Sin-,
cos-ipeoOpazoBanusi Oypbe Ha MOTYNPSAMO, KOHEUHBIE TIpeoOpazoBanus Dypee.

3aoauu ona pewrenusa no memam pazoena.

[TaBnoBa A.B., Pybuos C.E., Cwmupnoa A.B. IlpumeHeHue uHTErpaibHbIX
npeoOpa3oBaHMi K PEUICHUIO 3aJa4 JUIsl YPaBHEHUN B YaCTHBIX MPOU3BOJIHBIX. MeToauueckue
yKa3aHMsL.

[IpeobpazoBanue Jlamiaca, [IpeobpazoBanne Oypre (3xcnoneHmansHoe). 1,2 crp. 9; 1,5
ctp. 19, 2,6 ctp. 19.

sin-, cos-nipeodpazoBanusi Oypre Ha MOIYNPIMON, KOHEUHBIE TTpeoOpazoBanust Pypwe. 7
ctp. 20, 1,2 c1p. 25, 3,4,9,10 ctp. 26.

2.3.3 JIaGopaTopHbIe 3aHATHS

VY4eOHbIN TUTaH HE MPEeyCMaTPUBACT J1a00PATOPHBIX 3aHATUM MO JUCIUTIIMHE «MeTo b
MaTeMaTHIEeCKON (PUZHKNY.

2.3.4 [IpumepHasi TeMaTHKAa KYpCOBBIX padoT (IIPOEKTOB)

Y4eOHbI TUTAaH HE TpeaycMaTpUBaeT KypPCOBBIX pPabOT mo aucruiuimHe «MeToab
MaTeMaTHIEeCKON (PU3HKNY.



2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecneYeHHsl JJIsl CAMOCTOATEIbHOI padoThl
00y4aromuXxcH 1Mo JUCUMIJIMHE

[lepeuenp yueOHO-METOIMYECKOTO 0OECTIEYEHUS AU CLUTIIMHbI
Ne Bun CPC I10 BBIMIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1 2 3
1 |[loaroToBKa K TeKylemMy|YpaBHEHUs] MaTeMaTH4eCKoW (u3uku (JIEKTPOHHBIN pecypc,
KOHTPOJTIO cpena MoayabpHOTO 00yueHus http://moodle.kubsu.ru)

Y4eOHO-MeTOAMYECKUE MaTepHalibl JJIsi CaMOCTOSATENbHONM paboThl 00ydaroIUXCs M3
YHUCJIa MHBAJIUIOB | JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBhsi (OB3) nmpenocraBistoTcs
B (hopMax, alanTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1l ¢ HapyLIEHUSIMM ONIOPHO-JBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBI TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

2.5 CamocrosiTe/IbHOE H3y4YeHUEe Pa3/1e10B JUCHUILINHBI

enbto caMocTOSTENHHOM pPAOOTHI sIBiIsSIETCA YIUIyOJeHHEe 3HAHUN, MOJYYEHHBIX B
pe3ysbTaTe ayIUTOPHBIX 3aHITHH, BBIPAOOTKA HAaBBIKOB MHIAUBUAYAJIbHON pabOThI, 3aKpeIlJICHHE
HAaBbIKOB, CPOPMUPOBAHHBIX BO BpeMs IPAKTUUECKUX 3aHATHUH.

CopnepxaHue NPHUBEIEHHOM OCHOBHOM U JOMOJIHUTEIBHOW JUTEpaTypbl IO3BOJIET
OXBaTUTh IIUPOKUI KPYT 3a/1a4 U METO/I0B MaTEMaTHUECKON (U3HKH.

Paznen 1. IlocranoBka 3amau MaremaTuHueckod ¢usuku. HexoppekTHble 3amauu;
Knaccudukanus ypaBHEHMH B YaCTHBIX IPOW3BOJHBIX BTOpOro nopsaka. KanoHuueckue
¢dopmbl. ConpsbkeHHble onepatopsl. [1-3, 10, 14—-16]

Pa3nen 2. 3agaua ¢ naHHBIMM Ha XapakTepucTukax (3agauya ['ypca). CymiecTBoBaHHe U
€IMHCTBEHHOCTh PpEIICHUS 3aJaud C JaHHBIMH Ha Xapakrtepuctukax; Merox Pumana;
Crneunanpabie pyHkunu MaTematuyeckon ¢pusuku. [1-3, 14-16]

Paznean 3. 3amaun, npuBoAAIINE K YpaBHEHUSIM MMapadoIMuecKoro Tumna. JJonoJHuTeIbHbIe
YCJIOBHUSI M TIOCTAHOBKA KPAaeBBIX 3a/ay /Ui ypaBHEHUM mMapabosmdeckoro tuma. [IpenenbHbie
ciydan; OyHKIMA UCTOYHUKA JIJIs1 ypaBHEHHS Tapadosmaeckoro Tumna. [1-3, 14-16]

Paznen 4. OcHoBHblE MOHATHS Teopuu mnoTeHIUana. OCHOBHbBIE TOHATHS TEOPUU
MHTErpajibHbIX YpaBHEHUH. []

Pa3nen 5. Knaccuueckue unTerpanbubie npeodpasoBanus (Pypre, Xankens, MemnnuHa,
Jlanumaca, KonrtapoBuua — JlebeneBa, Memnepa — @oxa). VHTerpanbHble npeoOpa3oBaHUs
0006menHbIx pyakuui. [9,11, 17, 18]
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3. O0pa3oBare/ibHbIE TEXHOJIOTUH

B cootBerctBum ¢ tpeboanusmu ®I'OC BO no HampaBiieHHIO MOATOTOBKM OakaaBpoB
mporpaMMa o JAucuuIIMHE «MeTtoasl MareMaTudeckol (u3MKu»  MpeaycMaTpuBaeT
UCIOJIb30BaHUE B Y4eOHOM IIpoLiecce CIEAYIOIMX 00pa30BaTENIbHbIE TEXHOJIOTMU: YTEHHUE
JEKUMN C HCHOJB30BaHUEM MYJIbTUMEAUWHBIX TEXHOJIOIMH; paboTa HaJ WHAUBUIYaJIbHBIMU
3aJJaHUSIMU C HUCIIOJIb30BAHUEM ITaKETOB NMPUKJIAJHBIX IPOTpamMMm, pa300p KOHKPETHBIX CUTYyaLUN
Ha IPAKTHYECKUX 3aHATUSX.

KoMmbroTepHble TEXHOJIOTMHM MNPEOCTaBISIOT CPEACTBA Pa3HOILIAHOBOI'O OTOOpa)KEHUs
JIITOPUTMOB M IEMOHCTPAIIMIOHHOTO MaTepHaia.

[Toaxon pazbopa KOHKPETHBIX CUTYalMi IIUPOKO UCIIONIB3YETCsl KaK MpenoaaBaTeseM, Tak
n OakajaBpaMH BO BpeMs JICKIIMH W aHajiu3a pe3yIbTaTOB CaMOCTOSITEIBHON pPabOThL. ITO
00yCIIOBJIEHO TEM, YTO B IPOLIECCE MOJAEIUPOBAHUS YacTO BCTPEUAIOTCA 3a/1ayH, JJIs KOTOPBIX
€IMHBIX N0JX0/10B HE cylecTByeT. [Ipu uccienoBanuy U pelieHny KakJ10i KOHKPETHOM 3a1aun
UMeeTCsl, KaKk IPaBHJIO, HECKOJBKO METOJIOB, a 3TO TpeldyeT pa3dopa M OLIEHKH LEJIoH
COBOKYITHOCTH KOHKPETHBIX CUTYalHii.

Bun Hcnonb3yemble UHTEpaKTUBHBIE 00pa30BaTEIbHbIE Obmee
Cemectp KOJINYECTBO
3aHATHUS TEXHOJIOTUHU
4acoB
Crnaiig-nexiuu. OOCyKIeHUE CI0KHBIX BOTIPOCOB. 16
KOJINYECTBO
No Tema
4acoB
[Ipenmer u 3aaun MaTeMaTUUECKOM (HU3KKE, ee
| | MECTO B €CTECTBOSHAHMUM. BriBO1 OCHOBHBIX )
ypaBHEHUN MaTeMaTH4eckoi ¢pusuku. HavanpHbie
Y TPaHUYHBIE YCIIOBUS
[TocranoBka 3amad. 3agada Komm. Teopema
2 | KoBanesckoii. KOppekTHOCTE TOCTAaHOBKH 3a/1a4 2
Maremarudeckoit pusuku. [Ipumep Anamapa
3anava Ko 11 BOJTHOBOTO ypaBHEHHUSI.
3 2
®opmyna [Janambepa. O
S b}
®opmyinsl [lyaccona u Kupxroda. KoppexktHocts
4 | moctaHoBKH 3a1a4d Koy m1st BOJIHOBOTO 2
ypaBHEHUS
5 HavansHo-KpaeBble 3aaun 111 ypaBHEHUS )
TEIUTIONPOBOIHOCTH. [IpuHIIMTT MakcuMyma
6 3anava Ko 11 ypaBHEHUS TEMJIONPOBOIHOCTH. )
TeopeMbl €TMHCTBEHHOCTH, YCTOMYHUBOCTH
7 OO611ue cBoiicTBa rapMOHUYECKUX (QYHKIIUI. 5
[IpuHUMIm MakcuMyma it TApMOHUYECKUX (PYHKITUN
7 Kpaessle 3anaun 1y ypaBHeHuii Jlamaca n )
Ilyaccona. Teopembl €IMHCTBEHHOCTH
Hroro: 16
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Lenb sekyuu — 0030p METONOB IMOCTPOEHHS] MaTEMaTHUYECKUX MOJEJel Ha OCHOBE
YpaBHEHUH MaTeMaTH4ecKoW (U3MKH, 3HAKOMCTBO C MpobOjemMamMd U almnapaTrom
MaTeMaTH4eckor pusnku. Ha gexnusx cTy1eHThl Nody4datoT olliee NpeCTaBlIeHre O M0AX0axX
1 METOJIaX UCCIIEIOBAHUS U PELICHUS 3a/1a4 MaTeMaTH4eCKOU (pU3HKu.

Lene npakmuueckoco 3anamusn — HAYYUTh NPUMEHATH TEOPETHUYECKUE 3HAHUS IPU
PELIEHUH U UCCIIEN0BAHNY KOHKPETHBIX 33]1a4.

Tewmbl, 3aaHUsl U BONPOCHI ISl CAMOCTOSATEIbHON pabOThl MpHU3BaHbl CHOPMUPOBATH
HABbIKM [OMCKa HMH(OpPMAIMH, YMEHUS CaMOCTOSTEIbHO pacIIUpsATh U YIIIyONATh 3HAHMUS,
[IOJIyYE€HHBIE B X0/1€ JIEKI[UOHHBIX U JJa0OpAaTOPHBIX 3aHATHI.

[Toaxon pa3bopa KOHKPETHBIX CUTyallMil HIMPOKO HCHOJIb3YeTCs KaK IMPENno/iaBaTeseM,
TaK U CTyJI€HTaMH MPU IPOBEACHUH aHAIN3a PE3YIbTATOB CAMOCTOSTEIBHOM pabOTHI.

4. OueHo4Hble cpeacTBa IS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH M NPOMEeKYTOYHOMH
aTTrecTaluu

VYyeOHast 1eATeNbHOCTh IPOXOIUT B COOTBETCTBUU C IpaUKOM y4yeOHOro Ipolecca.
[Ipouecc camocTosATenbHON pPabOTHl KOHTPOJHUPYETCS BO BpeMs ayJUTOPHBIX 3aHATUNH U
WHIMBHUAYyAIbHBIX KOHCYNIbTamuil. CamocTosiTennbHass paboTa CTyJEHTOB MPOBOAMUTCS B (opme
M3Yy4YEHUs OTAEIBHBIX TEOPETHUYECKUX BOIIPOCOB IO IIPEAJIaracMom JINTepaType, peuieHus 3a1ad
1 IOATOTOBKHW MHAWBUAYAJIIBHOI'O 3aIaHUA.

@DOH/T OLIEHOYHBIX CPEACTB TUCHUILINHBI COCTOUT M3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
[IpUMEPHbIE BapUaHThl UHIUBUIYAIbHbBIX 3a/1aHUM, 3a]1a4 U BOIIPOCOB, TECTA) U MPOMEKYTOUHOM
aTTecTaluu (3a4era U 3K3aMeHa).

B Ka4yeCTBEC OILICHOYHBIX CpCacTsB, HCIIOJIB3YEMBIX JJIL TCKYHIETO KOHTPOJIA
yCIIEBAaEMOCTH, Ipe/ylaraeTcsi NepeyeHb BOIPOCOB M0 pa3jeiaM, KOTOpble MpopadaThIBAIOTCS B
MPOIIECCE OCBOCHMSI Kypca, a Tak)Ke€ BapUaHTBl KOHTPOJBHBIX paboT. JlaHHBIH TepeueHb
OXBAaTbIBACT BCEC OCHOBHBIC pas3aciibl KypcCa, BKIIKOYAasd 3HaHWA, IIOJIYy4aCMbI€C BO BpPCM:A
CaMOCTOSITEIbHON pabOThI.

OrneHka ycrieBaeMOCTH OCYILECTBIISIETCS 110 pe3ysibTaTaM: KOHTPOJIbHBIX paboT, YCTHOTO
oIpoca npu Caavuc BLINOJJHCHHBIX CAMOCTOATCIbHBIX SaI[aHHfI H/WIIK TECTA.

ATTCCTaIII/IfI 110 y‘~IC6HOI>'I AUCHUIIIINHE HpOBO)II/ITCFI B BHUAC DK3aMCHAa. BKSaMCHaHI/IOHHBII\/’I
OWJIET COJICP)KUT JBa TCOPETHUYECKUX Borpoca U 3amady. CTyIeHT TOTOBUT OTBETHI HAa OWJIET B
MMMCBMEHHOM (popMe B TEUEHHUE YCTAHOBIICHHOTO BpeMeHH. Jlanee sk3amMeH mpoTekaer B Gopme
cobOecenoBanus.

CooTBeTCcTBHE KOMHeTeHHHﬁ, (l)Ole/lpyeMl)IX IPpH U3YYCHUHU JUCHUILIMHBI, 1 BU/10B

3aHATHH
[Tepeuenn .
. Bunpl 3ansaTHin
KOMICTCHIHH @OopMBI KOHTPOJIA
JL IIp. KCP CPC
+ + + + |- Ompoc 1no  pesynbraraMm
CaMOCTOSITEIIHOM pabOThI
OHK-3, MK-23 - 3aHII/ITa UHAUBUAYAJIBHOT'O
3a/laHus;
— Konrponbhnas pabora;
— Tecrt;
— 3auer;
— DK3aMeH
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4.1 D oHJ 01IEHOYHBIX CPEaACTB AJisd MPOBEACHUSA TEKYIICro KOHTPOJIA

Tunosble KOHTPOJIbHBIC 3aJaHUS UJIH UHBIC MaTE€pPHaAJIbI, H606X0}II/IMI)I€ AJIs1 OHCHKH
3HaHI/II7[, yMeHHﬁ, HAaBBbIKOB U (l/l.]'l]/l) onbITa I€ATCILHOCTH, XaPAKTECPUIYIOIIHNE ITAIIbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEeHIINii B nmpouecce 0OCBOCHUs Oﬁpa?.OBaTeJII)HOﬁ IporpaMmmbl

IIpumepbl BApMAHTOB MPOBEPSIEMBIX CAMOCTOATEIbHBIX 32 IaHU
Saganue 1

Bapuanr 1
1. TlocTtaBuTh KpaeByro 3ajady:

Vrpyruil crepkeHb IepeMEHHOr0 cedeHus S (x)’ KOHIIBI KOTOPOI'0 YIIPYrO 3aKpeIlIEHBI
(koaddunmeHT ympyroro 3akperieHuss k), COBEpIIaeT CBOOOTHBIE Majbie IMPOJIOJIbHBIC
KOJ'IC6aHI/I$I, BBI3BBAHHBIC HCKOTOPLIM Ha4YaJIbHBIM BO3MYIIICHHUCM. II;moTHOCTE Macchl paBHa P (x),

monyms ynpyrocta — E (x),

2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:

2 2
ox oy

14 n n ’ r o __
6) Ui +4uxy +4uyy +3u;, +6uy =0.

Bapuanr 2
1. TlocTtaBuTh KpaeByro 3ajady:

Bokoas mosepxnocth crepskus 0<x</ temnousonuposana. HavyanbHas TemiepaTypa
CTEp)KHS HYJIEBas, OJUH KOHEI IIOJJICPKUBACTCS NPHU HYJIEBOM TeMmIlepaType, a JApyrou
TemonsonupoBad U ¢ Momenta ! =0 pnelicTByeT pacnpeneneHHBI BHYTPEHHHH HCTOYHHK
Ter1a MOIITHOCTH ¢(X).

2. IlpuBecTH K KAHOHMYECKOMY BUYy YPABHEHUSA:

2 2
ox oy

0) u_ +2u, +5u, +§ux +2u, =0.

Bapuanr 3
1. TlocTtaBuTh KpaeByro 3ajady:

bokoBass TIOBEPXHOCTh CTEP)KHS TEIUIOM30JUPOBAHA, A HAa KOHLAX IPOMCXOIUT
KOHBEKTHBHBI TEIUIOOOMEH CO cpelaMu, TeMmIeparypa KOTOpbIX u; W up. HavanpHas
TEMIIEpaTypa CTEPKHS HyJIeBast

2. IlpuBecTH K KAHOHMYECKOMY BUJYy YPABHEHUSA:
2 2 2
a)x26z+2xy—au+yzal§=0.
Ox Ox0y oy

" " " ! r o __
6) St =Sy, —2uy, +3u, +uy, =0.
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3aganue 2

Bapuanr 1
Haiitn pemenue 3agaun Komm:

'

. . - ' e B

a)u, —u,—12u, =0, ‘x‘ <o, y>0; ul_=e", u,l|_,=0.

6) Uy =uy +xsint, >0 x|<00' u| =3¢ " u’| __1
T ’ ’ > Fli=o > Tili=0 T 1

Pemmmte cmemansble 3a1a4n:
ayul=9%u", x>0, >0, u(x,0)=x>, u/(x,0)=x, u(0,¢)=1"
6) 4ul =u" +6xt, x>0, t >0 u(x,0)=cosx,u)(x,0)=0,u.(0,t)=sint

Bapuanr 2
Haiitu pemenue 3agaun Ko

a) u, —4u,, +3u, =0, |x| <oo, y>0; ul_,=0, u,|_,=sinx.

6) u, =9u._ +x>+t*, t>0,

2.: '
x| <oo; u|_,=x’sinx, u,| ,=Cos2X.

Pemnts cMellIaHHble 3a0a4U:;

n

a) Uy =tye, X>0, 18>0 4(x,0)=siny, u (x,0)=1, u, (0,)=cost

6) ul =%’ +e", x>0,1>0, u(x,0)=1+x, u/(x,0)=1-cosx, u(0,¢)=cost

Bapuanr 3
Haiitu pemenue 3agaun Ko

a) u, tu, —2u, =0, |x]<oo, y>0; ul_=cosx, u,|_,=1-sinx.

6) uy =4ul +(x+1), 1>0, x| <oo; ul_ = In(x* +1) u|_, = cos 2x.

xx

Pemnts cMellIaHHbIe 3a0a4U:;

a) ty =%ul, x>0,1>0, u(x,O): x°, u,’(x,O): 3x7, u;(O,t): 9t

xXx 2
6) 25u; =u. +e ", x>0,1>0, u(x,O)zx, u:(x,O)z sin x, u(O,t)z sin ¢
3apanue 3

Bapuanr 1
Pemmutes cMentangble 3a1a4u:

t>00<x<1 u(0,t)=0, u(l,t)=0 , u(x,0)= 5sin 7x0, u,(x,0)=0

a) U, = 36uxx’
6) U, =u,, +u+xt(2—t),t>0,0<x<7r’ u (0,0)=1*, u (w,t)=1*,u(x,0)=cos 2x.

Bapuanr 2
Pemmutes cMentangble 3aa4u:
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a) Uy = 16uxx’

u(x,O)z cos %Tx, u,(x,0) = cos %x.

t>00<x<1 u,(0,0)=0, u(l,t)=0,

6) Uy =Uy +ut>00<x<l w(0,0)=0, u(l,t)=0,u(x,0)=1.

Bapuanr 3
Pemmutes cMentangble 3a1a4u:

a) Uy =4uy +1,6>00<x<l u (0,0)=0, u,(,t)=1t,u(x,0)=0, u,(x,0)=0.

6) Uy =y +2u,0>0,0<x <l u(0,6)=0, u(l,1)=0,u(x,0)=1.

IIpumepHbie popMyIMPOBKM MHAUBHUAYAJIBHBIX 32JaHUI

1. Bocnoap3oBaThes CpeaACTBAMU MATCMATHYCCKHUX IIAKCTOB JIA PCIICHUA 3adadu U

BHU3YyaJIN3aI[UU PE3YJIbTATOB

[Munuuap paamyca R Harper 10 temnepaTtypsl 1) M OXJIaXXKIAETCs ¢ IOBEPXHOCTU TAKUM

o0Opa3oM, 4TO ee TeMIeparypa, HauuHas ¢ MOMeHTa ¢ =0, MoAaepKHUBAeTCsi MOCTOSHHOU U
paBHOM Hymo0. HailTu 3akoH pacrpenesieHHs TeMIeparypbl, CUYUTas, 4YTO PACIPEICICHUE
TEMIIEPATYPHI BO BCEX MONEPEYHBIX CEYEHUAX OJIMHAKOBO.

2. Bocmonp3oBaThcs CpeaACTBAMU MATCMATHYCCKHUX IIAKCTOB JIA PCIICHUA 3adadu U

BHU3yaJIN3aI[UU PE3YJIbTATOB

Haiitu TemnepaTtypy Kpyrioro 6€CKOHEYHOTO LIMJIMHAPA pajguyca a pu yCIOBUH, YTO Ha
€ro MOBEPXHOCTU NOJACPKUBACTCS TEMIIEpaTypy, paBHas HYJIO, a HadajgbHas TemIiepaTrypa

2
paBHa u|t:0 =U, [1 —%] .

HpHMepbl TECTOBBIX 3aJaHMIii A5l KOHTPOJIA 3HAHUHA

1. Yka3aTh XapaKTepUCTUKU YpaBHEHUS 1) dx _dy _du 3) dx _dy _du
x’u, +yu, =u’. 2y u w ooy x
pdr_ _dy_du gy _dr_ g
Xy W x oy
2. Yka3arb 3aMeHY NIEPEMEHHBIX, TPUBOIALLYIO Hé=y—x, n=y-3x
YpaBHEHHE K KAHOHUYICCKOMY BUIY
w, +du, +3u, =0. 2)g=y+x, n=y-3x
3)E=y+x, n=y+3x
4 E=y-x, n=y+3x
3. Yka3arb KaHOHUYECKYIO (OPMY YpaBHEHUS Du, =0 ) u,=0
u,+2u,, +u,=0.
Du,=0 Hu,+u, =0
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4. VxasaTh THI y ypaBHeHus u, +4u  +5u, =0. | 1) I'nnepbomuyeckuii

2) DMNTUYECKHUI
3) CmemmaHHbII

4) IapaGonmaeckuit

5. BosiHOBOE ypaBHEHHE OTHOCUTCS 1) K 2JUIMITUYECKOMY THITY
2) K mapaboIMuecKOMy TUITY
3) K runepOoIMYeCKOMY THITY

4) K cMELIaHHOMY THITY

6. Kakoii myHKT OmpeiessieT MepBy0 KPaeByro Dou, =d’u, u(x0)=e(x), u(x0)=y(x),
3a/1a4y JUIsl OTHOMEPHOTO BOJIHOBOTO YpaBHEHUs?
u(Oat): /ul(t)ﬂ u(lat): /Uz(t)

2) un=a2u, u(x,0)=(p(x), u,(x,0)=\u(x),
u(O,l‘)z ﬂl(t)» u(l»t): ,uz(t)

3) u,=d"u,, u(x0)=p(x) u(x.0)=y(x)

”(O»t): ﬂl(t)» u(l»t): ,uz(t)

7. Kako# IyHKT ONPEAESAET KIACCHYECKYIO 3a7a9y 1y e = au,, u(x,0)=(x), u(x,0)=y(x)
Komm 1151 runep0oiuyeckoro ypaBHeHUs?
2y ta =a’uy u(x0)=olx) u,(x0)=w(x)

3) U, = azuxx’u(o’t) = H (t)’ u(l’t) = qu(f)

o = 0)= (o) ultn)= ()

8. Meton ®ypwe npencranisier codoi 1) MeTon XxapakTepUCTUK
2) MeTo/1 NOTEHIIUAJIOB
3) MeTo pa3aeiIeHHs IEPEMEHHBIX

4) merox popmyn ['puna

9. Omnpenenenuie cBepTKU ABYX PYHKUMM f U g, IpU !
D f*g=[/() glt-7)de
f(®)=0,t<0, 0

g(1)=0,1¢<0.
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2) frg=[ 1) gli-r)dz
3>f*g=jf&>g0—ﬂdr

B frg=[ 1) gle)dr

10. Pemenne kimaccudueckor 3amaun Kommm s
HEOTHOPOJHOTO BOJIHOBOTO YPAaBHEHHS

Uy = azuxx +f(x,2), u(x,0)=0,

u, (x,O) =0 ycroituuso.

1) Bcerna

2) npu onpeieIEHHbIX CBOMCTBAX
napamerpa a

3) npu onpeienEHHBIX CBOMCTBAX MPaBOit
4acTH f(x,t)

4) HUKOTI'/1a HE YCTOMYMBO

)

. D
. 1) wm 3)

2)
)
)
)
8. 3)
9. 4)
10.3)

NN KA W=

OT1BeTBI

4.2 D oHJ O1LIEHOYHBIX CpPpEeaCTB AJisl IPOBEACHUSA l'[pOMe)KyTO‘{HOﬁ aTrrecranmumn

OcHoBHbIE TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS AUCLUILIMHBI IPEACTaBIEHbI B TA0IHIIE
B BHJIE¢ TPHU3HAKOB CHPOPMUPOBAHHOCTH KoMmreTeHnui. TpeOoBanus GopMynHpyroTcs B
COOTBETCTBUU CO CTPYKTypoil, nmpunHsaToil B @I'OC BO: 3HaTh, yMETH, BIAJIETh.

Ha3zBanue xomime-
TeHIUHU (MJIU ee

CTpyKTypa KOMIeTeHIU U

OcHOBHbBIE TPU3HAKH
chopMHPOBAHHOCTH KOMIETEHIHH

YaCTH)
OIIK-3 3HarTh: 3HaeT OCHOBHBIE YpaBHEHUS M HUX
CIIOCOOHOCTELIO OCHOBHBIE TIOHSTHS MaTeMaTH- | KJIacCU(UKAIIUIO, TOCTAHOBKH 3a/1a4
HCIIOJIB30BATh 4eCKOi (PU3HKH (OCHOBHBIC YPaB- |3yaeT oCTAHOBKH 3a1a4
OCHOBHBIE 3aKOHBI HEHUs, KJIACCU(UKAIUIO ypaBH- 7 5
> . MEET IMPEACTAaBIEHHE O CIelupUKe
€CTECTBEHHOHAYTHBIX €HUH, TOCTAaHOBKH 3a7a4); p
e —_— cneup[(bpn(y 3a7a4 perraeMbix ¢ 3aaa4 pCelIacMbIX C IMOMOIIBIO METOAOB
IIOMOMIBIO METOJIOB MaTeEMATH- | MATEMATHIECKON (HU3UKK
COBpPEMEHHBIE

yecKol (U3uKu
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Ha3zBanue xomme-
TeHIUHU (MJIU ee

CTpyKTypa KOMIeTeHIH U

OcHOBHbIE TPU3HAKH
chopMHPOBAHHOCTH KOMIETEHHH

YaCTH)
MH(POPMAITMOHHO- YMers: Ywmeer
KOMMYHUKAIMOHHBIC | epeBecTH  3amady Ha  SI3BIK
TEXHOJIOTUH B n@pdepeHunanbHbIX yYpaBHEHUN
.| (bepenn yp YMmeer 3amnucaTh 3agauy B
npoQeCCHOHAIBHON | C YaCTHBIMH ITPOU3BOIHBIMH. .
MaTeMaTU4ecKol pOpMyINpOBKe
NeSITeIbHOCTH BbIOMpaTh METOJbl PELICHUS IO-
CTaBJICHHOM 3aJaul U CpeJCTBa
MK-23 MPOTpamMMHOTO  obecriedeHus (B[ Voser BHIOPaTh METOJ PELICHUS 3a1a4u
CLOCOGHOCTLIO TOM 9HCIC CICUHATMBUPOBAH- | |\ ooy o oo
HOTO) JUTS UX peajn3aluy;
MIPUMEHSATH
9 dhopMyIMpoBaTh U COACPKATEIb-
CHCTCMHBIM HOMXOA M | 16 pprepripernpoBath pesynbra- | YMECT DOPMYIHPOBATE M MHTCPIPETH-
MaTeMaTHYeCKHe

METO/1bl B popMa-
JIU3alUU PeleHus
MPUKIAIHBIX 3aa4

THI pEIICHUS 33134,
HCIIOJIH30BaTh AIECKTPOHHBIE
TEMaTHYECKUE PECYPCHI IS
yrayOaeHus 3HaHUH 10 U3yda-
€MOH JUCIIUIUINHE

pOBaTh PE3yNbTAThl PELICHUS 33/1a4

VYMeer HUCIOJIE30BaTh 3JIIEKTPOHHBIE
TEMaTUYECKUE PECYPChl IS YriIyOJIeHus
3HAHUU

Bnaners:

HAaBBIKAMH IOCTPOEHUS NPOCTEH-
IMX MaTeMaTHYeCKUX MoJenel
(hM3UYECKUX MPOIIECCOB;
METOJIJaMH HUCCIIEJJIOBAHUSI MOJIe-
neil pU3nYecKux IporeccoB;
HaBbIKAMM HCIOJIb30BAHUS MaKe-
TOB TPUKJIAJHBIX MPOTpPaMM ISt
pelieHns 3a1a4 MaTeMaTH4eCKON
¢buzuku

Biraneer HaBbIKaMu ITOCTPOEHHUSI IPOCTEN-
11070'¢ MaTeMaTH4eCKUX Mozenen
Pa3IUYHBIX ITPOLIECCOB

Brnaneer meronamu uccienoBaHus Moje-
neil pu3nyecKux nporeccoB

BJ'Ia)ICCT HaBBIKaM# HCIIOJIb30BaHUs ITaKe-
TOB IPUKIIAAHBIX IPOTpaMM

HpI/IMeprlﬁ MnepeICHb BOIIPOCOB, BLIHOCUMbIX HA IK3aMEH

1. Tlonstue nuddepeHMaIBHOIO ypaBHEHHUS C YacCTHBIMU Npou3BOAHbIMHU. [locTaHOBKA
3aJ1a4 MareMaTtudeckoil pu3nku. TUrbl KpaeBbIX YCIOBUH.
2. KoppekTHOCTh TOCTAaHOBKH 3a/1a4 MaTeMaTtuueckon pusuku. [Ipumep Amgamapa.

BriBoj ypaBHeHUs koseOaHusi cTpyHbl. [IpuMepbl Ipyrux ypaBHEHHUH MaTeMaTH4ecKOu
bu3uKu.

Knaccudpukanus nuHeiHbIX aud@epeHuanbHbIX YpaBHEHUH BTOPOro MOpsiiKa B
YaCTHBIX [TPOU3BOIHBIX (OOIIMIA ciyydail).

Knaccudukanus nuHelHbIX quddepeHnnaibHbIX YpaBHEHHN BTOPOrO MOPSAIKA C IBYMS
HE3aBUCHUMBIMU  MEpEMEHHBIMU.  XapaKTepucTHueckas IoBepXHOCTb. IIpumepsl
XapaKTEPUCTHK.

[IpuBeneHne Kk KAHOHUYECKOMY BUIY JU(depeHIHaTbHBIX YPaBHEHUI BTOPOTO MOPSJIKaA
C /JBYMs HE3aBUCHUMBIMM IE€PEMEHHBIMU (TUNEPOOIMUYECKOTO THUIA, MapaboIMUYecKOro
THUIIA, JUITMIITUYECKOro TUIA). JIeMMa 0 XapakTepuCTHKaX

Pemenne 3amaun Komm a1  0AHOMEPHOTO BOJHOBOIO — YpaBHEHUS.
JI” Anmambepa

CyiiecTBOBaHHE, €IMHCTBEHHOCTb U YCTOMYMBOCTH pemieHus 3agaun Komm  juis
OJITHOMEPHOTO BOJIHOBOTO ypaBHeHUs. O000IIEHHOE PEIICHHE.

Pemenue kpaeBbIx 3a/1a4 Ji1s1 OJTHOMEPHOTO BOJHOBOI'O YpaBHEHUS Ha MOIYIPSIMOM.

dopmyna
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10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

Pemrenne 3amaun Komm a1 JBYXMEPHOIO M TPEXMEPHOI'O BOJIHOBBIX YpPaBHEHMIA.
®opmyna [Iyaccona. @U3NYECKHil CMBICI PEIICHUS.

Pemenue 3agaun Koiu /11 HE0JTHOPOAHOTO BOJIHOBOTO YPAaBHEHHS.

EnuHCTBEHHOCTh M YCTOMUMBOCTH perieHus 3aaadu Kolu i1 BOJTHOBOTO ypaBHEHHS
(TpexMepHBbIi ciay4aii).

Meton ®yppe pemieHHs CMENIaHHBIX 3ajJad s BOJHOBOIO YypaBHEHMs (ais
OJIHOPOJHBIX M HEOJHOPOJHBIX YPaBHEHMH M TI'pDaHUYHBIX YCJIOBHi). EAMHCTBEHHOCTH
pelIeHuUs.

CMmemianHble 3a7ayd Uil ypaBHEHUS TEIJIONPOBOAHOCTU. [IpuHIuN Makcumyma.
KoppeKkTHOCTh MOCTaHOBKM CMEIIaHHBIX 3a]a4 /Ui YPaBHEHHUS TEIIONPOBOJHOCTH.
[Ipumenenne wmeroga @Dypbe K pEIICHUIO CMEMIAHHBIX 3aJa4d JJii  YpaBHEHHS
TETUIONPOBOTHOCTH (OJHOPOAHOTO U HEOTHOPOIHOTO).

Pemenue 3agaun Komu juig ypaBHeHus TerionpoBoaHocTu. Meton ¢ynkumii ['puna.
Pemenue 3agauu o pacnpocTpaHeHUH TEIIa B TPEXMEPHOM MIPOCTPAHCTBE.

OcHOBHbIE THMBI KpaeBbIX 3ajad JUIsl YpaBHEHUH >JumdNTHYecKoro tuma. [lpuHiun
MakcUMyMa JjIsl TapMOHMUYecKuX QyHkuuid. @opmyisl ['puHa.

EnauHCTBEHHOCTH pelieHus KpaeBbIX 3a/1a4 J1sl ypaBHEHHUH UM THYECKOrO TUIIA.
Oyukuun ['puna BHyTpeHHUX 3a1a4 Jupuxie n Helimana.

[Ipumenenne merona ¢GyHKUMM ['puHa K pemIeHUIO KpaeBbIX 3aaay Uil ypaBHEHUH
AIUTUNTUYECKOTO TUIA (pelleHne BHyTpeHHeH 3a1aun Jupuxie ams mapa)

HepasenctBo 'apnaka. CBoiicTBa rapmoHnueckux GyHKIUHN (yHKIMH, TapMOHUYECKUE
BO BCEM MPOCTPAHCTBE, TEOPEMBI O MOCIEI0BATEILHOCTAX TAPMOHUYCCKUX (PYHKITUN).
[Ipumenenne Meroga @Pyppe K pEIIEHHUIO KpaeBbIX 3a4ad I YPaBHEHM
AITMNTUYECKOTO THMA (pelieHre BHyTpeHHel 3aaaun Jupuxmne ansa ypaHenus Jlamnaca
B Kpyre)

WurerpansHoe npeobOpazoBanue ypbe (onpeaencHue, CBOMCTBa, NpUMep NPUMEHEHUS
npeobpazoBanusi Pypre K perieHuo 3a1a4 MaTeMaTHIeCKON (PU3HUKH).

WuTerpanbubie mpeoOpa3oBaHusi Ha NOJynpsimMoil (mpeobpa3zoBanue Jlamnaca, sin, cos-
npeoOpazoBanus Pypre, npeoOpazoBaHue XaHKes).

HpI/IMepbl IK3AaMCHAIIMOHHBIX 3aJa4

Haiitu ¢ynkumio u(x,f), ONMHCHIBAIONIYIO MPOIECC MAJIBIX IOMEPEYHBIX KOJICOaHUI
omgHoponnou crpynbl (0,/), 3akperuieHHOW Ha KoHIaxXx. HadaibHble CMEIIEeHUs

ONUCBHIBAIOTCS QYHKIMEH 3¢5, 27X | s 77X . Hauanbhas ckopocTh pasHa Hymwo. (Cuiy

HaTsOKCHHA U INIOTHOCTH CTPYHBI CUUTATh PAaBHBIMU €I[I/IHI/III€)

Crpyna c¢ 3akpemieHHbiIMU KoHmamu (0,7) komjebimercs TMOJ JCHCTBHEM CHIIBI,
pacnpeieieHHON ¢ MIOTHOCThIO f{x,f)=sinf. HaiiTu oTKIOHEHUs u(x,f) CTPYHBI, €CIIU B
HaYyaJIbHbIII MOMEHT OTKJIOHEHHS TOYEK CTPYHbI PaBHbI HYJIO, a HadallbHbIE CKOPOCTH
onuckiBaroTcsd QyHkuuen w(x)=x. (Cuily HaTsDKEHHMsT UM IUIOTHOCTh CTPYHBI CUUTATh
PaBHBIMH €JIMHUIIC).

K onnoponnomy crepxkHio (k=9, p=1) enuHWYHON [UIMHBI NPUJIIOKEHA CHUIIA,
pacnpesiefieHHass ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicTByromas c¢ momeHnrta (=0. Haiitu
OTKJIOHEHUSI CTepKHs u(x,f), Ipeanoaras, 4ro HadajlbHble CKOPOCTU TOYEK CTEp>KHS
paBHBI HYIIO, @ HA4YaJbHbIE OTKJIOHEHUSI ONUCHIBAIOTCS QyHKIMEH w(x)=x. JIeBblil KOHell
CTEpXHSI YKECTKO 3aKpeIUuleH, MpaBblii — cBoOojeH. Ilnmomane momepeyHoro ceueHus
CUMTaTh PaBHOM 1.

Crepxenb (0,/) coBepmiaeT Majible TMPOAOJIBHBIE KOJIEOAHUS TOJ JACUCTBUEM
TapMOHHYECKOM CHJIBI, PACTIPENICTICHHON ¢ TUIOTHOCTHIO f(x,f)=sinf. HailTu oTKIIOHEHHS
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crepxkus (k=4, p=1) u(x,{), npenmnonaras Ha4adbHbIE YCIOBUS HYJIEBBIMU. OTKIOHECHHS
JIEBOTO KOHIIA CTEPXKHSI ONUCHIBAIOTCS (PyHKUMEN f(x,f)=f, NpaBblil KOHEI CTEp>KHS
cBoOoieH. [Inomaae monepeyHoro ceuyeHus CuuTaTh paBHoil 1.

5. Haiitu dyHKIIMIO, TApMOHHYECKYIO B Kpyre, paauyca 4, IpUHUMAIOIIYIO Ha €r0 TPaHHIle
sHaueHus u(x,y)=x".

OrneHoOYHBIE CpeACTBA Ui MHBAIUAOB W JIMI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C YIETOM WX WHAMBHIYAIbHBIX TICHXO0()HU3HIECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HWHBAIUAAM M JIHIIAM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH
3J10pPOBbSI IPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMs JIJIsl IOJrOTOBKU OTBETA HA 3K3aMEHE;

— P TIPOBEICHUH MPOIIETYPHI OIEHUBAHUS PE3yIbTaTOB OOYUEHUS WHBAIHMIIOB M JIHIL C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPHBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAMBHUIYAITbHBIMH OCOOCHHOCTSIMU;

— TIpY HEOOXOIMMOCTH TSl 00YJArOIINXCSl ¢ OTPAaHMYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS
U WHBAIMIOB TMpOIeIypa OIEHUBAHHUS pPE3yIbTaTOB OOYYECHUS IO TUCHHUIUIMHE MOXKET
MIPOBOJIUTHCSI B HECKOJIBKO JTAIOB.

[Ipouiemypa oleHMBaHUS PE3YJIHTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHUYCHHBIMH
BO3MO’KHOCTSIMHU 37I0POBBS TI0 JUCIUILTHHE MIPEIyCMATPUBACT MPEIOCTaBICHNE HH(POPMAITUH B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM X 3/I0POBbSI U BOCIIPHATHS HHPOPMALIUH:

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOM opMe yBeIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amnmapaTra:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JIaHHBI TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

MeToanueckue PE€KOMEHIAIUHA K CAaY€ IK3aMEHa

DK3aMeH SBIISETCS 3aKIIOUUTEIbHBIM 3TalloM mpouecca (GOPMUPOBAHMSI KOMIETEHLIUU
CTYAEHTA NPU U3Y4YEHUU AUCLUUIUIMHBI UM €€ YaCTU U UMEET LIeJIbIO MPOBEPKY M OLIEHKY 3HAaHUMI
CTYACHTOB 10 TEOPUU U MPUMEHEHUIO NOJYYEHHBIX 3HAHUI, YMEHUN U HABBIKOB MPH PELICHUU
MPaKTUYECKUX 3a7jady. DK3aMEHbl NMPOBOJATCA IO PACHHCAHUIO, B CPOKH, NMPEAYCMOTpPEHHBIE
KaJeHJapHbIM IpadukoM ydeOHOro mpouecca. Pacnucanue 3K3aMEHOB JOBOJUTCS JIO CBEJICHMS
CTY[ICHTOB HE MEHEe 4YeM 3a [BE€ HEJENU JI0 Hadaja 3K3aMEHALMOHHON cecCHH. DK3aMEHBI
MPUHUMAIOTCS IPETOAaBaTeNsIMU, BEAYIIIMMHU JIEKIMOHHbIE 3aHATUSA. B OTIeNbHBIX ciyyasx npu
0O0JIBIIOM KOJMYECTBE T'PYMNN y OJHOrO JEKTOpa WM Hpu OOJIBLIIOW YHCIEHHOCTH TPYIIIBI C
paspelieHus 3aBeayroulero Kaenpoi JOIMyCKaeTcsl IPUBJIEYEHHE B IOMOIIb OCHOBHOMY
JIEKTOPY MpernoiaBaressi, IPOBOUBIIETO MPAKTUYECKHUE 3aHATHS B IpyIax.

DK3aMeHbl TPOBOAATCA B YCTHOW Qopme. DK3aMeH IMPOBOJUTCS TOJIBKO IpHU
MPEIbSABICHUN CTYACHTOM 3a4€THOW KHHMKKH UM NPH YCIOBHUH BBINOJHEHUS BCEX KOHTPOJIbHBIX
MEpOTPUATHH, MPETYCMOTPEHHBIX Y4e€OHBIM IUIAHOM W pabodeil mporpamMmou mo u3ydaemoi
mucuuminHe. CTyIeHTaM Ha 3K3aMEHE IPEOCTaBIIsIeTCS MpaBO BbIOpaTb OAMH W3 OHIIETOB.
Bpewms noarotoBku k otBeTy coctapiser 60 MunyT. Ilo ncTedyeHHH yCTaHOBJIEHHOTO BPEMEHHU
CTYIEHT JOJDKEH OTBETUTh Ha BOMPOCH! 3K3aMEHALIMOHHOTO OuJieTa W NMPEeAOCTaBUThH pEIlIeHUe
3ajad. Pe3ynbpTaThl 3K3aMeHa OLEHHMBAKOTCS 110 4YEThIpeXOaUIbHON cucTeMe («OTIMYHOY,
«XOPOLIO», «yIO0BIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIIBHO») U 3aHOCITCA B 9K3aMEHAI[MIOHHYIO
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BCAOMOCTb M 3aUYCTHYIO KHHUIKKY. B 3aUCTHYIO KHHXXKY 3aHOCATCA TOJIBKO IIOJIOKHUTCIbHBIC
OLICHKH.

KpuTepuu BbICTABJICHHUA OLICHOK

OneHka «omaudHo»:

— CHCTEMaTHU3UPOBAHHBIE, TIIYOOKHE U TIOJIHBIC 3HAHUS 110 BCEM pasjiejiaM JIUCIUIUIMHEI, a
TaKKe TI0 OCHOBHBIM BOTIPOCAM, BBIXOISIIUM 3a MPEAeIbl y4eOHOM MpOTrpaMMBbI;

— TOYHO€ WCIIOJIb30BAHME HAYYHOW TEPMHUHOJOTHH CHUCTEMAaTHYECKH TPAMOTHOE U
JIOTUYECKH TIPABUIIHBHOE M3JI0KEHUE OTBETA HA BOTIPOCHI;

— Oe3ympevyHoe BIAJCHUE WHCTPYMEHTapHeM Y4YeOHOW JUCHUIUIMHBI, YMEHHE €ro
3¢ (HEKTUBHO UCTIOIB30BATh B IIOCTAHOBKE M PEIICHUH 33/1a4;

— YMEHHE OPUEHTUPOBATHCS B TEOPHSIX, KOHIICTIIHIX U HAMMPABICHUSX AUCITUTUINHBL,

— CaMOCTOSITeNIbHAs pa0oTa HAa MPAKTUYECKUX 3aHATUAX, AKTUBHOE Y4aCTHUE B TPYMIOBBIX
00CYXICHHSX, BBICOKHI YPOBEHB KYJIBTYPHI HCTIOJTHEHUS 3aJaHU;

— BBICOKMHA YpOBEHb C(HOPMUPOBAHHOCTH 3asBIEHHBIX B pabodeil mporpamme
KOMITETEHITUH.

OreHka «xopoutoy:

— JOCTAaTOYHO TOJHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUS IO TUCIIUTIINHE;

— YMEHHE OPHEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEHIUSAX W HAIMPaBICHUAX
JTUCIUTIIIMHBI M 1aBaTh UM OIICHKY

— HMCTOJIb30BaHUE HAYYHOU TEPMHUHOJIOTHUH, JJOTHYECCKH MPABUIIBHOE M3JI0KEHHUE OTBETA Ha
BOIIPOCHI, YMEHHE JIeTIaTh 000CHOBAHHBIC BBHIBO/IBI,

— BIIQJICHUE UHCTPYMEHTAPUEM T10 JUCIUILIHHE;

— caMocCTosiTelbHAasE padoTa Ha TMPAKTUYECKUX 3aAHIATHSAX, CPEIHUN YPOBEHBb KYIBTYphI
HCIIOJTHCHUS 3aJaHHI;

— CcpeaHWl ypOBEHb C(HOPMHUPOBAHHOCTH 3asfBJICHHBIX B pabodeil mporpamme
KOMIICTCHITHM.

O11eHKa «Y0081em8opUmebHOY:

— IOCTaTOYHBIM MUHUMAJILHBIN 00BEM 3HAHHH 10 JUCLUUILIMHE;

— YCBOEHHE OCHOBHOM JIMTEPATypbl, PEKOMEHI0BAaHHON y4eOHOU IPOrpaMMOoii;

— YMEHUE OpUEHTHPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIMAX W HaAIPaBICHUAX I10
JUCUUILIMHE U JaBaTh UM OILICHKY;

— HCIMOJIB30BaHUE HAYYHOW TEPMHUHOJIOTMH, CTWIMCTHYECKOE M JIOTUYECKOE H3JI0KEHUE
OTBETA Ha BONPOCHI, YMEHUE JIeaTh BbIBObI O€3 CYILIECTBEHHbBIX OIIMOOK;

— BJaJICHUE WHCTPYMEHTApUeM Y4eOHOW AMCUMIUIMHBL, YMEHHE €ro HCI0JIb30BAaTh B
pEeLIeHNN TUIIOBBIX 33/1a4;

— YMEHHME 10J1 PYKOBOJICTBOM IIPENOIABATEINs pelIaTh CTaHJAPTHBIE 331a4H;

— paboTa 1oj; pyKOBOJACTBOM IpPENOIaBaTesl Ha MPAKTUUECKUX 3aHATHUSIX, TOMYCTUMBIH
YPOBEHB KYJIBTYPBI HCIIOJHEHHUS 3aaHU;

— JIOCTaTOYHbII MUHUMAJIbHBII YpOBEHb CHOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueit
IIpOrpaMMe KOMIIETEHIUH.

O11eHKa «HEYO0081emBOPUMENTLHOY:

— (hparMeHTapHbIC 3HAHKS 110 JUCIUTIINHE,

— OTKa3 OT OTBETA;

— B3HAaHWE OTACIBHBIX HCTOYHHUKOB, PEKOMCHIOBAHHBIX YyYEOHOW MPOrpamMMoOr II0
TUCIUTUIAHE;

21



— HEyMEHME MCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
— HaJINYMe rpyobIX OIINOO0K;

— HU3KUH YPOBEHb KYJIbTYpPHI UCIIOJTHEHUS 3aIaHUN;

—HU3KHUH ypoBeHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMme KOMIETEHITHU.

5. IlepeyeHb OCHOBHOW W [JONOJHHMTEJILHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCIUIIIHHBI

5.1 OcHoBHas JiuTEpaTypa:

1. Antynun K.K. Meroasl maremarnyeckoit ¢usuku. M.: upexr-Menua, 2014. 123 c.
[DneKTpOHHBII pecypcl]. - Pexum JOCTyTa:
http://biblioclub.ru/index.php?page=book&id=240552.

2. Ogneituk, O.A. Jlekuuu o0 ypaBHEHHUSX € YacTHBIMU Ipou3BOAHBIMU. M.: M3xa-Bo
"Jlabopatopust 3Hanuit", 2015. -263 c. [OnexrponHslii pecypc]. -  Pexum pocryma:
https://e.lanbook.com/book/70703.

3. KyapsimoB, C.H. OcHOBHBIE METOIbl peElICHHS MPAKTUYECKUX 3aJad B Kypce
«YpaBaenus marematuieckoit pusukn» / C.H. Kynpsimos, T.H. Paguenxo. Poctos u//1: U3a-Bo
0DV, 2011. 308 C. [D5eKTpOHHBII pecypc]. - Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=241103.

I[J'[f[ OCBOCHHUSA IUCHUIUIMHBI HMHBAJIMAAMKW W JIMHaMXW C OT'PaAHUYCHHBIMU BO3MOXHOCTAMH
3J0POBbA UMCIOTCA U3AaHHA B DJICKTPOHHOM BH/IC B 3J'I€KTp0HH0-6I/I6J'H/IOTCLIHBIX CcucTemMax.

5.2 lonosiHMTE/ILHASI JIATEPATypa:

1. bymak b.M., Camapckuii A.A., Tuxonos A.H. COopHHK 3amad MO MaTeMaTHYECKOM
¢mzuke. M.: OU3SMATIIUT, 2004. 688 c. [DnmekrpoHHbI pecypc]. - Pexum noctyna:
https://e.lanbook.com/book/63669.

2. Bunagumupos B.C., XapunoB B.B. VYpaBHenus wmartemaruueckoil ¢usuku M.:
OU3MATIINT, 2008. 399 c.

3. T'onockokos, JI.II. Kypc maremarndeckoil ¢pusuku ¢ ucnosib3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [Onekrponneii  pecypc]. - Pexum  gocryna:
https://e.lanbook.com/book/67461.

4. Jlepeuu U.B. IlpakTukym o ypaBHeHHsIM Matematudeckoit ¢pusuku. CI16.: Jlansp, 2017.
428 c. [DnexTponnslit pecypc]. - Pexxum moctyna: https://e.lanbook.com/book/95131

5. EBmoxumoB A.A., [laBnoBa A.B., Pyobuos C.E. YpaBHeHuss MmaremaTuueckoi (usmku.
Metonuueckue ykazanus. Kpacnonap: U3n-so Kybanckoro rocynusepcurera, 2002.

6. Wnbun A.M. YpaBHenus maremarudeckoit pusuku M.: ®UIMATIIUT, 2009. 192 c. +
[DnexTponHbIii pecypc]. - Pesxxum moctyna: https://e.lanbook.com/book/2181.

7. IlaBnoBa A.B., PybuoB C.E., CmupnoBa A.B. IlpuMeHeHue uHTErpaibHbIX
npeoOpa3oBaHuil K PEeUICHUIO 3aJ1ad /Il YpaBHEHUH B YaCTHBIX MPOM3BOJHBIX. Meroauueckue
ykazanus. Kpacnonap: 13a-so Kybanckoro rocynusepcurera, 2003.

8. IlerpoBckuii N.I'. Jlekuuu 06 ypaBHEHUAX C YaCTHBIMH MPOU3BOAHBIMU. M.: @U3MaTINT,
2009. 404 c. [DnextponHHBI pecypc].- Pexxum moctyma: https://e.lanbook.com/book/59551.

9. COopHUK 3a/1a4 [0 YpaBHEHUSIM MareMaTudeckoi ¢pusuku / A.A. Bamapun [u np.]. M.:
Ousmammar,  2003. 288  «c. [OnexTponnbii  pecypc] -  Pexum  goctyna:
https://e.lanbook.com/book/59314.

10. TuxonoB A.H., A.A. Camapckuil. YpaBHeHuss maremaruueckoil ¢usuku. M.: U3n-Bo
MI'VY, 2004. 798 c.
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5.3. [lepuoguyecKkue U3aHMUS:
He ucnons3yrorcs

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI 0CBOEHHUS TUCUMILIHHbBI

1. Mup matemarnueckux ypaBaenuit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®wusuka, xumus, MmareMaruka. http://www.ph4s.ru/index.html..

7. MeToauveckne yKazaHus JAJsl 00yYAIOUIUXCS 110 OCBOEHHU IO JUCHUNIMHBI

[Ipu n3ydenun kypca «MeToibl MaTeMaTHUECKON (PU3UKKU» HEOOXOIMMO aKTHUBH3UPOBATh
OCTaTO4YHBIC 3HaHUA CTYACHTOB 10 TaKuM MaTEMATUYCCKUM JUCHUITIINHAM, KaK
MaTeMaTH4eCcKuil aHanu3 u nuddepeHiaibHble ypaBHEHHS.

Yt0o0bI HM310KEHNE OBLIO MOHATHBIM, CJICAYET aKICHTHUPOBATh BHUMAHUC HE CTOJIBKO Ha
(bOpMaJ'IBHBIX MOMCHTAax J0Ka3aTCJIbCTB, CKOJIbKO Ha IBMKYIIUX UMU UACAX.

HCO6XOI[I/IMO OTMCTHUTL IMPAKTHYCCKYIO 3HAYMMOCTb COOTBETCTBYIOIIHX HpO6J'ICM,
oOpaTuTh BHUMaHHE Ha TpeOOBaHUS, NPEIbSIBIAEMbIE K COBPEMEHHOMY CHEIHAIUCTy —
NpUKIaJHOMY MHQOpMaTUKy. B u3yueHun kypca cieayer akIeHTHPOBaTh BHUMaHHE Ha JIBYX
MOMCHTAX: Ha HM3YYCHHH IIOCTAHOBKHM TIPAaHUYHBIX 3aJja4dy W Ha HU3YYCHHUH OCHOBHBLIX
AHAIIUTUYCCKUX METOAO0B UX PCIICHUA.

B cBs3u ¢ tem, 4TO mporpamMma Kypca mpenycMaTpuBaeT OOJBIIOE KOJMYECTBO YaCOB,
BBIJICJICHHBIX HAa CaMOCTOSITEIbHYI0 paboTy, LenecooOpa3HO O3HAKOMUTh CTYJIEHTOB C
JATCPATYPHBIMHA W JJICKTPOHHLBIMHW HCTOYHUKAMH 110 p336I/Ipa€MI>IM TEMaM, a TaKXeE
MarepuajgamMu, B KOTOPBIX pa300paHo penieHue OOJIBIIOTO KOJWYECTBA KOHKPETHBIX 3a/1a4 WIIH
InpuBCACHAa MCTOAWKA HX PCIICHUA, a TaKKC OIHNCAaHbl BO3MOXHOCTH TIPUMCHCHHA
HHCTPYMEHTApHUs CPelbl

Baxneimmm sTanoM Kypca SBISIETCS  CaMOCTOATENbHAs paboTa 1O IUCHUILIMHE.
[Tepeuensb pa3enoB sl CaMOCTOSTENBHOTO U3yUYECHUS MMPUBEAEH B paszzaeie 2.5.

BOHpOCbI AJIsi CAMOKOHTPOJIA 10 pa3jaejiamM

Pa3zpen 1.

1. Hanumure o6muit BuA JMHEHHOro quddepeHunaibHoro ypaBHeHUs BTOPOTro HOps/IKa.

2. BriBeiuTe ypaBHEHHE MTONEPEYHBIX KOJIEOaHUM CTPYHBI (IIPOJOJIBHBIX KOJIEOaHUI CTEPIKHS).
3. Kakoe ypaBHeHHE Ha3bIBaeTCs KBa3WJIMHEHHBIM U (epeHIINaTbHbIM YPABHEHHEM B YaCTHBIX
MIPOM3BO/IHBIX BTOPOTO Mopsiaka?

4. TlpuBeauTte npuMepbl OCHOBHBIX YpaBHEHUN MaTeMaTH4YEeCKON (DU3HKH.

5. Kakue rpannunsle ycaoBus Ha3biBatoT rpaHuuHbIMU yenoBusMu | (11, IIT) pona?

6. [IpuBeauTe mpuMepsl FPAHUYHBIX YCIOBUN JUIsl ypaBHEHUS MIPOJI0JIbHBIX KOJI€OaHUM CTEPIKHSL.
7. BeiBequTe ypaBHEHHE TEILUIONIPOBOIHOCTH.

8. Hanumure oOuuii BU CTAallMOHAPHOTO YpaBHEHUSI.

9. Kakoe ypaBHEHHE Ha3bIBa€TCA YpPaBHCHUEM THUMNEPOOTMYECKOr0o (mapabosMuecKoro,
AIUTUITUYECKOr0) TUMa?

10. Yro Ha3biBaercs 3amaueit Komm? Jlns xakux TumoB ypaBHeHu#M crtaBuTcs 3amada Komm?
[IpuBennTe npuMepsl.

11. Yto noHumaeTcs 1o i KOPpeKTHOCTHIO OCTAHOBKHU 3a/1a4l MaTeMaTH4eCKOU hpu3uKu?
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12.  Kakue  ¢usmueckue  mpolecchl  ONUCHIBAIOT  ypaBHEHUS  T'HIEPOOIMYECKOrO
(mapaboau4ecKoro, AUIMITHYECKOTO0) THIa?

13.  3Banummre oO0mMi  BHUJ  XapaKTEPUCTHUYECKOIO  ypaBHEHHUS  JUIsl  JIMHEHHOro
I epeHInalbHOr0 YpaBHEHHMsSI B YaCTHBIX IIPOM3BOJHBIX BTOPOro MOpsSAKa C JBYMS
HE3aBUCHMBIMHU ITIEPEMEHHBIMHU.

14. Kakue xapakTepUCTUKH UMEET OJHOMEPHOE BOJHOBOE ypaBHEHUE?

15. Kakue xapakTepuCTUKH UMEET OJHOMEPHOE ypaBHEHHUE TEIIONPOBOIHOCTH?

Pazpea 2.

1. Jaiite pusnueckoe UCTOIKOBAHUE OOIIEro pelIeHusl ypaBHEHUS KOeOaHUM CTPYHbI?

2. BriBenute Gopmyny J'Anambepa pemrenus 3agaun Ko 17151 BOJTHOBOTO ypaBHEHHUSI.

3. Yrto Ha3bIiBaeTcs cMenlaHHoM 3aqaueii? [lpuBenure npumepsl.

4. ChopmynupyiiTe CMEIIaHHBIE 3a/1a4d 711 OJTHOMEPHOTO BOJHOBOTO YpaBHEHHUS Ha MPUMEpax
MONEPEYHBIX KOJIEOAHUN CTPYHBI U MTPOJOJIBHBIX KOJIEOaHHUI CTEPIKHS.

5. B uem cocTouT uaes MeToJa MPOJOJDKEHHS pelleHus 3a7ay JUlsl BOJHOBOIO YpaBHEHMs Ha
MOJIypsMOi ?

6. ChopmynupyiiTe 3ama4y O paclpOCTpaHEHUU KPAeBOTO PEXHUMa, JJIs Ciydas, KOT/Aa 3a/aH
PEXHUM KOJIeOaHUH KOHIA TIOJyOTPAaHUYEHHOTO CTEPIKHSI.

7. Boisenute 1 u 11 popmynsl ['puna.

8. Ucmonwsys dopmyny Ilyaccona pemenust 3amaun Kommm ais BOJHOBOTO ypaBHEHHS B
MPOCTPAHCTBE, IOJYYUTE pEIIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IUIOCKOCTH METOJ0M
MMOKOOPAMHATHOTO CITYCKa.

9. Chopmynupyite 3amauy llrypma—JInyBumns. Uto Ha3piBaeTcs COOCTBEHHOH (yHKIMEH
3amaun typma—JlnyBumis? Uto Takoe cOOCTBEHHOE 3HAUYCHHE 3a4a9n?

10. [IpuBenuTe cxemy npuMeHeHHs MeTo1a Pyppe U1l HEOJHOPOIHBIX TPAHUYHBIX YCIOBUM.

11. B yem 3akmrouaercs NPUHLUII CYNEPHO3ULMU I JIMHEMHBIX 3a7a4 MaTEeMaTHYeCKOU
bu3uKu.

12. Jaiite ¢pu3nuecKyro WHTEPIPETALNIO PEIICHUS 33a/1a4d O MaJbIX MOMEPEYHBIX KOJICOaHUSIX
CTPYHBI C 3aKpPEIUICHHBIMU KOHIIAMHU.

13. IlpuBenuTe BU BOJIHOBOIO ypaBHEHUS B CHEPUUECKUX KOOPAUHATAX.

14. KakoB Bux obmero pemienus ypaBaenus beccens?

15. YcraHoBUTE 3aBUCUMOCTD, CYHIECTBYIOIIYIO MEXAY QYHKIMIMU beccelns mopsIkoB n u —n.

Pa3pea 3.

1. TlpuBenute mnpumepbl YyclaOBUM Ha OECKOHEYHOCTH JMJIs 3aJad B HEOIPAaHUYEHHBIX H
[OJIyOTpAaHUYEHHBIX 00JIACTAX JUIsl YpaBHEHMSI TEIJIONPOBOTHOCTH.

2. CdopmynupyiiTe cMelIaHHBIE 3aJauyd JUIsl ypaBHEHHUS TEIJIONPOBOJHOCTH HA HpUMEpe
OJIHOPOJHOTO  H30TPOIHOTO CTEpPXKHS IOCTOSIHHOTO CEUEHUs C  TEelIOW30JIMPOBAHHON
MOBEPXHOCTBIO  JUIsI ~ CIy4yaeB: 3aJaHHOTO  TEMIIEPaTypHOTO  pEXKMMa Ha  KOHIAX,
TEIUIOU30JIMPOBAHHBIX KOHIIOB, KOHBEKTHBHOIO TEIJIOOOMEHA C OKpYXKallled cperoil Ha
KOHLIaX CTEPKHSL.

3. ChopmynupyiiTe NpUHIMI MaKCUMyMa JJIsi YpaBHEHUS TEIUIOIPOBOAHOCTH.

4. Jloka)xuTe €IMHCTBEHHOCTb IIE€pPBOM  HauyalbHO-KPaeBOM 3ajauM JUid  ypaBHEHUs
TEIJIONPOBOTHOCTH.

5. JlokaxuTte eTMHCTBEHHOCTDb PELICHUS HauyalbHO-KPAEBBIX 3aau JUIsl TPEXMEPHOTO YpaBHEHUS
TEIJIONPOBOJHOCTHU € MOMOILbIO popmyisl ['puHa.

6. Chopmynupyiite 3amauy Komm a1 0 JTHOMEpHOTO ypaBHEHHS TETUIONPOBOHOCTH.

7. Haiite onpenenenue ¢pynknuu ['punHa 3agaun Komm 1151 ypaBHEHHsI TETUIONTPOBOTHOCTH.
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8. IlpuBenute dopmyny Ilyaccona pemenust 3amaun Komu st 0JHOMEPHOTO ypaBHEHUS
TEIJIONPOBOHOCTH.

9. Haiitre ¢usnueckyto uHTepnperauuto ¢ynkuuu ['puna 3amaun Komm ans ypaBHEHHUS
TEIJIONPOBOTHOCTH.

10. ITonp3ysich METOJOM OTpPaXKEHHsI, MOCTPONTE (HYHKIUIO BIUSHUS MTHOBEHHOTO TOYEYHOIO
MCTOYHHUKA JJISl OJYOTPaHUYEHHOI'O CTEPKHS C TEIIOM30JMPOBAHHON OOKOBOW MOBEPXHOCTHIO
pu rpaHnyHbIX yeaoBusx [ u I pona.

11. [IpuBenuTe OCHOBHBIE CBOMCTBA O-QyHKIMK Jnpaka.

12. 3anumuTe QpyHAaMEHTalIbHOE PEIIEHNE OJHOMEPHOTO YPaBHEHHUS TEIIONPOBOTHOCTH.

13. Iocrpoiite pyHkuuo I'pruHa ypaBHEHUS TEIIONPOBOJHOCTH B IPOCTPAHCTBE.

14. TlpuBenute obuyo cxemy mertona dypbe pelieHHs] CMENIaHHBIX 3ajad JJsl ypaBHEHUs
TEIJIONPOBOHOCTH.

15. ChopmynupyiiTe 3agaqy 006 OCTHIBAHHM TOHKOHW OJHOPOJHOMN MPSMOYrOJIbHOW TUIACTUHBI B
cllydae, KOrja Bce €€ CTOPOHbI TEIJIOU30I1MpoBaHbl. [IpuBenuTe pemeHne MeTo10M pa3/iesieHus
[IEPEMEHHBIX.

Paznea 4.

1. [aiiTe onpenesneHrne rapMOHUYECKON (QYHKIIMY B KOHEYHOU U OECKOHEYHON 00JacTsIX.

2. IlpuBeaute npumepbl GyHKUNN, TApPMOHUUYECKHUX B KOHEUHOM 1 OECKOHEUHOI 001acTsX.

3. ChopmynupyiiTe NpUHIMI MaKCUMyMa JJIsi FTaApMOHUYECKUX (YHKIUI.

4. Chopmynupyiite BHyTpeHHIOI0 3anady dupuxie mist ypaBHenus [lyaccoHa B mpou3BOJIBHOM
TpeXMEpHOU 00JIaCTH.

5. [IpuBenure Bua ypaBHeHus Jlamnaca B cheprueckux U HMIMHAPUYECKUX KOOpIUHATAX.

6. 3anumuTe GyHIaMEHTAIBHOE pelieHre ypaBHeHus Jlamiaca Ha TIIOCKOCTH B B IIPOCTPAHCTBE.
7. ChopmynupyiTe yCIOBHE Pa3pelINMOCTH BHYTpEeHHEH 3anaun Heiimana a1 ypaBHEHUs
Jlamnaca.

8. Manite omnpeneneHue oOBEeMHOro TmoTeHIMana. [lepeuncnure CBOWCTBA O0OBEMHOTO
MOTEHIIMANIA.

9. JlaitTe onpenesieHME MOTEHIIMAIOB IPOCTOTO U ABOMHOIO CJIOSL.

10. Kaknmu cBoiicTBamMu 00JaaeT MOTEHIMAI TTPOCTOTO (IBOMHOTO) CI10s1?

11. Chopmynupyiite TeOpeMy O pa3pbIBHOCTH NOTEHIIMAA JBOMHOIO CIOSL.

12. 3anummuTe 00NN BU HHTETPAILHOTO YPAaBHEHHS BTOPOTO PO/JIa.

13. KakoBa CBs3b MEXJy pPa3pelIMMOCTBIO OJHOPOJHOTO M HEOJHOPOJHOTO WHTErPAIBHBIX
ypaBHeHui Openroapma?

14. Chopmynupyiite TeopeMmbl @pearosbma.

15. IlpuBenure cxemy cCBeAE€HUS BHYTpEeHHHX (BHewHuX) 3aaay [upuxie u Heiimana x
WHTETPATHHBIM YPAaBHEHHSIM.

Pa3pea 5.

1. 3anumure hopMyisl npsiMoro 1 odpaTHoro npeodpazosanus Jlamnaca.

2. IlpuBeaute popmyibl IpsMOro u oOpatHoro npeodpazoBanus Oypbe.

3. Kakum cBoiicTBaM JOHKHA YAOBJICTBOPATH (PYHKIUS, YTOOBI CYIIECTBOBAJIO €€
npeobpazoBanue Oypre (Jlamnaca)?

4. IlepeuncnuTe OCHOBHBIEC CBOMCTBA MpeoOpazoBanus Dypobe.

5. IlpuBenute popmyny npeodpazoBanust Pypbe OT MPOU3BOTHOMN JAHHOU DYHKIIUH.

6. UTo Ha3bIBaeTCS CBEPTKOM ABYX (YHKIIMIA?

7. Kakum oOpa3om cBepTKa IBYX (DYHKITHIT MOKET OBITH IpeicTaBiieHa yepe3 ux dypobe-
00pa3b1?
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8. [lepeuncnure n3BeCTHbIE UHTErPAIbHBIE IPEOOPA30BAHNUS HA MOTYIPSIMOM.

9. KakoBa cBsi3p Mex 1y mpeodpazoBanueM Dypbe u npeodpazopanuem Jlamiaca?

10. [IpuBenute hopmyny npeodbpazoBanus Jlamiaca OT IpoU3BOAHON JaHHOUW (YHKITUH.

11. B xakux 005acTax NpuMeEHsETCS HHTETpaIbHOE TTpeoOpazoBanne MermuHa?

12. KakoBa cBsI3b MEX1y IBYMEpHBIM npeoOpasoBanreM Dypre u npeodbpazoBanuem beccens?
13. B yem cocTOUT NpeuMyIlIecTBO pelieHus TuPPepeHInanbHOro ypaBHEHNUs ONEPAlMOHHBIM
METO/I0OM Mepe]] KIIaCCUYECKUM METOJ0M?

14. IlpuBegure npuMep NPUMEHEHUS HHTErPAJBLHOTO MpPeoOpa3oBaHUsA K PEIICHUIO 33Ja4u
Koum 17151 BOJIHOBOTO ypaBHEHUS.

15. IlpuBeaute Gpopmynbl IpsIMOTO U 0OpaTHOTO Sin-(cos-)mpeoOpazoBanust Pypbe B KOHEUHOU
obnacTH.

HpHMepbl 3aa4 JJI CaMOCTOATEC/JIbHOI'O PEIICHUSA

1. Pemuth 3a1auy:

2 2
O 4l 161215 0,x 50,
ot o0x

Lo ou
=06 ot

. 2
=2sin x,u =4¢-.
x=0
t=0

2. Pemuts 3amauy:

, 0°%u N 0’u 2 Ou
ox0y 0y’ y Oy
ou

u|y:] =1- x,a

y=1
3. Pemuts 3amaqy:

2
a—u_a—Z—2a—u+x+2t,0<x<1,t>0,
ot Ox ox

u| =e" sin ﬂx,u| =u
t=0 x=1

-0 =t.

4. Tlonb3ysch HHTErpaIbHBIM IIpeoOpazoBanueM Jlamiaca pemuTs 3a1auy:

ou  0%u
—=—5+u+Bcos x,0<x,y <o,
oy 0Ox

u(O,J/)= Ae ™, —au(O,y): 0.

Ox

5. Haiitu ¢pyHK1IMIO rapMOHUYECKYIO BHYTPH Kpyra ¢ LIEHTPOM B Hayaje KOOpJAMHAT paauyca

. 2
7=2 TaKkylo, 4To M|,:2 =sin3pcos” ¢,

B ocBoeHuu aucUMIIIMHBI MHBAJIMIAMHU U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHAyallbHas ydeOHas paboTa (KOHCYJIbTalluu) —
JOIOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOr0 MaTepHaa.

WuuBuayanbHble KOHCYJAbTAllMM 10 HPEIMETy SBISAIOTCA BaXXKHBIM  (AKTOPOM,
CHOCOOCTBYIOLIUM MHJIMBUIyaTH3aMU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXAy IHpernojaBaTesieM M O00yJarolmMMCs WHBAJIMIOM WIM JIMIOM C OrpaHUYEHHBIMU
BO3MOYHOCTSIMHU 3/I0POBBSI.
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8. l'[epellem, I/IH(l)OpMaIII/IOHHl)IX TeXHOHOFl’Iﬁ, HCIIOJBb3YEMBIX IIPH OCYIIECTBJICHUU
06p330BaTeJ1bHOF0 npomecca mo IMCUMIIJIMHE

8.1 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTIHH

— IIpoBepka 3a1aHnii 1 KOHCYJIBTUPOBAHUE ITOCPEACTBOM JIEKTPOHHOM ITOYTHI.

— HCHOJ’IB?:OB&HHG BHGKTpOHHI)IX HpGSGHTaHHﬁ l'IpI/I HpOB@}ICHI/II/I JICKIIMOHHBIX 3aH5[TI/II\/II.

— I/ICHOJ'[B?:OBaHI/IC MATEMATHUYCCKHUX IIAKECTOB HpI/I IIOATOTOBKHN CaMOCTOSTCIBbHBIX
3aJaHUMH.

8.2 IlepeyeHb HE0OX0AMMOI0 NPOrPaAMMHOI0 OOecTieYeHu sl

OnepannonHas cucrema MS Windows.

WuTerpuposannoe opucHoe npunoxenue MS Office.

3. IIporpammHoe o0ecriedeHne JIsl OpraHW3alMyd  YIOPaBISEMOTO  KOJUICKTHBHOTO |
6e3omacHoro aocrymna B HTepHer.

4. Maremarnueckuil naker Matlab

N —

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubmmuoreuynas cucrema "FOpaitt" (http://www.biblio-online.ru).

2. OnexktpoHHast OubnuoreuHas cucreMa "YHuBepcurerckas Oubmuoreka ONLINE"
(http://www.biblioclub.ru).

3. DnektponHas 6mbmuoTevyHas cuctema uznarensctsa "Jlans" (http://e.lanbook.com).

9. MaTepI/IaJ'IbHO-TeXHI/I‘IeCKaﬂ 6833, HeoOXoauMasi AJIsA OCYINECTBJICHUSA
06pa30BaTeJ1bHOFO npoimecca mo 1MmCUMIIMHE

MatepualibHO-TEXHUUECKOE 00eCieYeHHe IMCUUILTUHBL U
Ne Bun pabor
OCHAIIIEHHOCTh
1. JlekmonHeIe JleknmonHass ~ ayauTopus,  OCHAUI€HHAas  IPE3CHTAlMOHHOMN
3aHSITHS TEXHUKOMN (mpoekTop, JKpaH, KOMITbIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM HPOrpaMMHBIM O0OECIIEUeHHEM, a TaKxKe
He00XxoAMMON MeOenbIo (J0CcKa, CTOJIBL, CTYJb).
(aymuropuu: 129, 131, 133, A305, A307).
2. [IpakTnueckue Aymutopus Ul CEMMHApCKUX 3aHATUN, YKOMILJIEKTOBaHHas
3aHATHS HE00X0UMO MeOeJIbIo (mocka, CTOJIBI, CTYJIbsI),
Mpe3eHTalMOHHON TexHukou (aynutopuu: 129, 131, A305, A307)
WIKM  TEPEHOCHBIM  JE€MOHCTPALMOHHBIM 00opya0BaHHEM
(aynmutopuu: 133,147, 148, 149, 150, 100C, A3016, A512)
3. ['pynmioBsle Aymutopus U1 CEMHHAPCKUX  3aHSATUM, TPYNIIOBBIX U
(MHAMBUAYaAJbHBIE) | MHAMBUAYAJIbHBIX KOHCYJIbTAIHH, YKOMITJIEKTOBaHHbIE
KOHCYJIbTAllUU Heo0XxoaAuMON MeOenbIo (J0cKa, CTOJIBL, CTYJb).
(aymuropuu: 129, 131).
4. Texymnii Aynutopus JUIsl CEMHHApPCKUX 3aHATHN, TEKYIIEro KOHTPOJS M
KOHTpOJIb, MIPOMEXKYTOYHOM aTTeCTaluy, YKOMIUIEKTOBaHHAs HEOOXO0JIUMOM
MPOMEXYyTOuHas | MeOenblo (JI0CKa, CTOJbI, CTyabs) (ayautopuu: 129, 131, 133,
aTTecTalus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JINIIEH3MOHHBIM MPOTPaMMHBIM O00ECIICUEHUEM U
BBIX010M B uHTepHET (106, 106a, A301)
5. | CamocrositenbHas | Kabuner jans  camocTosiTenbHOM — pabOThI,  OCHAIEHHBIN
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http://www.biblioclub.ru/

MarepuanbHO-TeXHUUECKOE 00ecTIedYeHNE U CIIUTUTHHBI U

No Bug pador
OCHAIICHHOCTb

pabota KOMIBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO TIOJKITIOUCHHS K CETH
«HTEpHETY», MPOTPAMMON SKPAHHOTO YBEIHYCHHS, 00eCIIeUeHHBII
JTOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCHUTETA, HEOOXOAUMOM MeOebIO (CTOJIBI, CTYIIbS).
(Ayauropus 102a, untanbHbIN 3a1).

KommbroTepnas moanepkka ydebHoro mpoiecca o HampasieHuto 09.03.03 I[puxnamgnas
nHpopMmaTHKa 00ecrednBaeTcs Mo BCeM TUCHUILIMHAM. DaKynbTeT KOMIBbIOTEPHBIX TEXHOJIOTUI
Y IPUKIIAJHON MaTeMaTHKH, OCHAIIEH KOMIILIOTEPHBIMU KJIAaCCAMU, YCTAHOBJIEHA JIOKaJIbHAsL CETh,
BCE KOMIbIOTEpPHl (hakynpreTa mnoAkIoYeHbl K ceth HWurtepHer. CryneHTam JIOCTYIIHBI
coBpeMenHnbie [I9BM, coBpeMeHHOE TUIIEH3MOHHOE TTPOrPaMMHOE OOecTieueHue.

CryneHTsl U NMpenoAaBaTeld By3a UMEIOT MMOCTOSHHBIN JIOCTYI K AJIEKTPOHHOMY KaTaJjlory
yueOHOM, METOIMYECKOH, HayYHOH JITepaType, NEPUOIMUECKUM H3AaHUSAM U apXUBY CTaTel.
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