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Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu kadeapol [IpukinaaHoit MaTeMaTHKU ¥ HHOOPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2028 - 2029
yaeOHOM rojy Ha 3aceqanuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoit 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2029 - 2030
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoi MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2030 - 2031
ydeOHOM roay Ha 3aceqaHuu kadenpel [IpuknagHO MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

Lenpto ocBOeHHMS IUCUMIUIMHBI "YpaBHEHHS MaTeMaTW4ecKod (u3uku" sBisercs
U3Y4YE€HHE METOJOB pPElICHNs HaYaJIbHbBIX, KPAEBBIX U HAYAJIIbHO-KPAEBBIX 3a]1a4 JUIsl Pa3JIMYHBIX
THUNOB  ypaBHEHMHA  MaTeMaTH4ecKod  (u3uku, (QopMupoBaHHE  MPEACTABICHHA O
(GyHIaMEHTAIIBHBIX ~MaTEMaTHYECKHMX KOHCTPYKLUSX, HCIOJb3YyeMbIX B  COBPEMEHHBIX
(bU3NIECKUX, TEXHUYECKUX, SKOHOMHUECKUX U IPYTHX CUCTEMaXx.

2 MecTo qMCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuruinHa YpaBHEHHS MaTeMaTHYeCKOH (HM3MKH BXOJUT B 00S3aTENBHYIO YacTh
y4eOHOTO T1aHa 00pa30BaTENbHON MPOTPAMMBI.

JUia  u3ydeHus  AMCLUMIUIMHBI ~ HEOOXOIUMBI  3HaHUS  (YMEHMs,  BJaJIeHUs),
c(OpMHUPOBaHHBIE B PE3Y/IbTATE U3YUEHUS JUCIUILINH/ IPAKTUK:

MareMaTtnueckuii aHaJIn3

KomnuiekcHelil ananms

dusuka

3HaHus (YMEHHUs, BIAJCHUS), TIOTYYECHHbIE IPY U3yYEHUH JaHHOM JUCIUIUIMHbI
OyayT HEOOXO MBI JUI NU3Y4EHUs JUCIMILINH/TIPAKTHK:

MaremaTnueckoe MOJAEINPOBaHUE

UucneHHble METO/1bl MaTeMaTHYeCKON (PU3UKU

BrinosiHenue u 3amuTa BhITYCKHOM KBaTH(PUKAITHOHHON paboThI

3 Komnerenunu ody4yaromerocs, popmMupyemsbie B pe3y/jibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJIs1) U IVIAHMPYeMble pe3yJbTaThl 00y4eHus!

B pesynbpTaTe ocBOeHUS AUCIUTIUTMHBI (MOIYIsA) «YPaBHEHHUS MaTEeMaTHYECKON
(br3uKM» 00yJarOIIHICS AOJKEH 001a1aTh CISAYIOINIMMU KOMITETSHIIHSIMHU:

Kon nanukaropa NHaukaTop A0CTHIKEHUS KOMITETCHITUH

OIIK-1 CniocoGen mpuMeHsTh (GyHAaMEHTAIBHBIC 3HAHUS, TIOJTydeHHBIE B 00J1acTH
MaTEeMAaTUYECKUX U (M) ECTECTBEHHBIX HAYK, M MCIIOJIb30BaTh UX B MPOGECCHOHATLHON
JeSATEIbHOCTH

OIIK-1.1 Pemraer nmpodeccuonanbHbpie 3a/1a4u ¢ 001acTH QyHIaMEHTAILHON 1
NPUKIAAHON MaTeMaTHKU

OIIK-1.2 Bnageer cnocobaMu 1 mpueMaMu peIeHus UCCIIeI0BATEIbLCKUX 3a/1a4 B
obnacty GyHIaAMEHTAIBHOM M MPUKIIATHON MAaTEMaTUKH

OIIK-1.3 [Ipumensier pyHaaMeHTaIbHbIE MEXAUCIUTUTMHAPHBIC 3HAHUS JUIS
penIeHUsT 3aj1a4 B MPOQECCHOHATIBLHON JACSITEIBHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO0mmast TpyI0eMKOCTh JUCHHUIIIMHBI COCTABISET 6 3a4eTHBIX enuHuUI] 216 akaj. 9acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabora — 76,1 akaxa. 4acos:
— ayIMTOpHas — 72 akaj. 4acos;
— BHeayauTopHas — 4,1 akaJ. 4acos;

— camocTosTeNnbHas padora — 104,2 akan. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeHy — 35,7 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHas pabora 3= dopma TeKyIIero
o 5 X
5 B aKaJ. yacax 3) Bu, KOHTPOJIA
Pazzen/ Tema 3 (B axan ) = A y P Kon
S 3 © | camocrosTeNnpHON | ycmeBaeMOCTH U
JIMCIATUTAHBI 5 e = . | xommerenmu
O 2 5 paboThI MPOMEKYTOTHON
Tlex mab. | MpakT. Z'S aTTecTaluu
3aH. 3aH. [ O &
1. Knaccudukarys TMHEHHBIX YpaBHEHUH ¢ YaCTHBIMU IPOU3BOJHBIMU BTOPOTO MOPSIIKA
1.1 Ipocreiinne
nbdepeHnnanbHbIe
A bepert TlonroroBka k
YpaBHEHUS TIEPBOTO U KonrtponbsHas OIlK-1.2,
2 2 7 nabopaTopHOMY
BTOPOTO MOPSIKA C pabora OIlK-1.3
3aHATHIO
YaCTHBIMH MPOU3BOHBIMU.
O61uee perieHue
1.2 Knaccudukanus
YpaBHEHHUH ¢ YaCTHBIMHU CamocrosTenpHOe
IIPOX3BOJHBIMU BTOPOTO u3ydeHne Iposepka
ng SIIKA C IBYMS P 4 2 7,1 g6qH0171 u KOHCTICKTOB. OlLIK-1.2,
P Y 5 ' 1 N [TucemenHslit OIlK-1.3
HE3aBHCHMBIMH HayJHOIH
orpoc, o0CyXIeHHE
MIepeMEHHBIMHU. JIUTEPaTyphI
XapaKTepuCTUKY.
1.3 IlpuBenenue k
KaHOHHYECKOMY BHIY
JIMHEIHBIX IloaroroBka k [IpoBepka OIK-1.2
nuddepeHInaTbHBIX 2 4 7 nabopaTopHOMY | HMHIAMBUIYAIbHBIX OIK 1' 3’
YpaBHEHUH C YaCTHBIMHU 3aHATHIO 3aJaHAN ’
MIPON3BOJHBEIMU BTOPOTO
TopsiaKa
Wroro no pazaeny 8 8 21,1
2. YpaBHEHHS TUTIEPOOINIECKOTO THIIA
2.1 BriBoa ypaBHEHHSI MAJIBIX
TIOTIEPEYHBIX KosieOaHui CamocTosiTensHoe
N - Iposepka
OJTHOPOZHOM  3aKperuIEHHON U3y4eHUE OIIK-1.1,
. KOHCIIEKTOB.
ctpyHbl. IlocTaHOBKa 3amauu 2 2 8 y4ueOHoOl 1 N OIIK-1.2,
N [TucemenHsIit
Komm n HavanbHO-KpaeBbIX | g HAay4HOH OIIK-1.3
orpoc, 00CyKIeHUe
3a1a4 TUTSt BOJIHOBOTO JIUTEPATYPHI
YpaBHEHHSI.
2.2 Pemenne [lamambGepa. 1 4 6 IoaroroBka k Iposepka OIIK-1.1,
duznveckuii CMBICIT. 1ab0paTOpHOMY KOHCIIEKTOB. OIIK-1.2,




IIuceMeHHBIH

Merton XapakTepUCTHK. 3aHATHIO OIIK-1.3
ompoc, 00CyXaeHue
2.3 IlomybeckoHeuHast PaGora ¢ [IpoBepka
CTpyHa ¥ METOJ S CKTDOHHBIMEL HWHTEpPHET-TECTA, OIIK-1.1,
MIPOIOJIKEHUSI. 2 2 6 s BBITNIOJIHEHHOTO B OIIK-1.2,
i TECTOBBIMHU
Y CTOWYNBOCTD pELIEHHUS. JIOMAaITHUX OIIK-1.3
I CpencTBamMu
pumep Anamapa. YCIIOBHSX
2.4 HauanpHo-KpaeBast
3a/1a4a JUisi OTHOMEPHOr O IloaroroBka k O N—— OIlK-1.1,
BOJIHOBOI'O YPABHEHHUSI. 2 4 8 1a00paTOpHOMY Te;%om OIIK-1.2,
EnuHCTBEHHOCTD peleHusl. 3AHATHIO p OIIK-1.3
Merton @ypse.
HUroro no pasneny 7 12 28
3. YpaBHeHus mapaboarnuecKoro Tumna
3;110? L(I)iOHa}I]-Ipe?-IBI;e?::na B OHOJS{(;II/;CeI;IBHOﬁ Tposepra OIK-1.1,
pacipocth 2 2 8 A WUHIUBUAYATIbHBIX OIIK-1.2,
CTEpXKHE U B TEIE. HUH(DOPMAIIH 110 .
. 3a/IaHUH OIIK-1.3
ITocTaHOBKA KpaeBbIX 3a1ad. 3aJITaHHO¥ TeMe
3.2 3apaua Ko st
OTHOMEPHOT'0 YpaBHEHHS
TETUTONPOBOAHOCTH. TloaroroBka k O N—— OIlK-1.1,
dopmyna ITyaccona. 4 2 10 nabopaTopHOMY ?60Ta OIIK-1.2,
®dyHIaMeHTaIbHOE PellicHHE. 3aHATHIO p OIlK-1.3
[Ipunuun makcumyma.
EnuHCTBEHHOCTH pelieHusl.
3.3 HayanbHo-KpaeBas
”iIEHJ'IOH OBOJIHOCTH 4 2 ! Ill/m(po Mam o | 1 VHBHAYATLHBIX OIIK-12,
POBOIL : pMmall 3a/1aHui OIIK-1.3
EnMHCTBEHHOCTD pelIeHHs 3aJaHHOH Teme
Merton @ypre.
Wroro no pazaeny 10 6 25
4. YpaBHEHHUS IIUITHYECKOTO THIIA
4.1 TlocTaHOBKa KpaeBbIX
saztad. CTauMonaproe CamocTosiTensHoe
TEIUIOBOE TI0JIE. Y paBHEHHE 3yaerme [IpoBepka OIK-1.1
Jlannaca B nonsipHbIX o KOHCITCKTOB. )
KOOpIHMHATAX. 3 2 51 y::6H:{)(I;IﬁH [TucemenHbI %%If(_ll 23’
l'apmonmueckue n i orpoc, o0CyXIeHHE '
JIUTEPaTyphI
aHaJIUTHYECKHE (HYHKIIMU
KOMIUTEKCHOTO TIEPEMEHHOT 0.
4.2 CaoiicTBa 3 Tposepka
TApPMOHHYECKHUX ()YHKITHH. TToxroroBka k KOHCIIEKTOR OIlK-1.1,
[TpuHIMIT MAKCUMATBHOTO 2 2 4 nabopaTopHOMY HI/ICLMCHHLII:/'I OIlK-1.2,
3Ha4yeHus. 3amava Jlupuxie. 3aHATHIO OIlK-1.3
orpoc, 00CyXICHHE
EnuHCTBEHHOCTD pelIeHHs
4.3 Merox @ypee. Pemienue TToaroroska k OIIK-1.1,
KonTponbhas
3amaun [upuxiie s Kpyra. 2 2 8 nabopaTopHOMY aGora OIIK-1.2,
Wnrerpan Ilyaccona. 3aHATHIO p OIIK-1.3
HUroro no pazueny 7 6 17,1

5. YpaBHEHNS C YaCTHBIMH IIPOU3BOJHBIME B ()THAHCOBO- 3KOHOMHYECKUX 3aa9ax




CaMOoCTOsATEIbHOE

H3y4eHue Tposepra OIlK-1.1,
5.1 YpaBuenue bioka- N KOHCIIEKTOB.
m 2 2 6 yaeOHOI u Ny OIIK-1.2,
oyica. N [IncemenHbI
Hay4HOH OIIK-1.3
orpoc, 00CYKICHUE
JIUTEPATYPhI
CamocTosTenbHOe
5.2 OmpeneneHue LeHbl U3y4eHHE OIlK-1.1,
N IIposepka
OILIMOHA U3 YPaBHEHUS 2 2 7 yueOHOI U KOHCIICKTOB OIIK-1.2,
biska-Illoynca Hay4HOH ’ OIIK-1.3
JIUTEPATYPhI
HWroro no pazneny 4 4 13
HUroro 3a cemecTp 36 36 104,2 9K3aMeH
HTOro no muciumminHe 36 36 104,2 9K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

C 1enpio yCHenHoro yCBOCHHs AUCHUIUIUHBI « Y paBHEHUE MaTEMAaTUIECKON (QH3UKI» U
¢dopmupoBanus TpeOyeMBIX KOMIICTCHLMH NpEANoyaraeTcsi MPUMEHEHHE Pa3IHYHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUH (JIMYHOCTHO-OPHEHTHPOBAHHBIX M PAa3BHBAIOIINX), KOTOPHIE
00eCTeunBarOT JOCTIKEHHE IUIAHUPYEMBIX PEe3yJIbTaTOB OOpa30BaHHS COTJIACHO OCHOBHOM
oOpa3oBatenpHOl Tporpamme. B ux uucne: muddepeHIMpOBaHHBI TOAXOJ, MPOOIEMHOE
oOy4eHune, IBpUCTHYECKOE O0yIEHHE.

OcHOBHBIMM ~ (hOpMaMM  3aHATHUH  SIBIISIOTCS  JIGKLIWH, TPAKTHUYECKUE 3aHITHSA,
KOHTPOJIHO-OLICHOYHBIE 3aHATHS, KOHCYJIbTalMU. JIEKIMU CTPOSITCS HAa OCHOBE COYCTAHHS
MH(GOPMAIIMOHHOM 1 IPOOIEMHOM COCTABIISIONINX, a TAKKE JIEMEHTOB Oece/Ibl M BU3YaIH3allHH.
B xoze mpoBeeHust JIEKIMOHHBIX 3aHATHIA IPEIyCMaTPHUBACTCS:

— 00CyKJIeHHe 33134, IPUBOSIINX K TEM WM WHBIM MaTeMaTHUECKUM MTOHSTHSM;

— W3JIOKEHHE TEOPETHYECKOTr0 MaTephalia B PEKHME JUAIOTa C IIeNBI0 Pa3BUTHS
KPUTHYECKOTO MBIIICHUS CTYJCHTOB M MPUBHUTHUS UM HCCIIEIOBATEILCKUX YMEHHIA,

— o0OcyX/IeHre M CHCTeMaTH3alHsl TEOPETHYECKHX BOIPOCOB TEMBI C IENBIO JIyUIIETro
MOHUMAaHUS WX B3aMMOCBSI3U M MTPAKTUIECKOTO TIPUMEHEHUSI.

JIaGopaTopHbIe 3aHATHS MO JTAHHOW JWCIUIUIMHE HANPABJICHBI HAa MPUBHUTHE TPOYHBIX
HABBIKOB pEIICHUS 33/a4 10 KaKJIOW TeMe M COYETAloT NPUMEHEHHWE METOJO0B OOydYeHUsS B
COTPYIHUYECTBE, TU(PPEepEeHIIMPOBAHHBIA TOIXO0/, KIACCHYECKHE KOHTPOJBHBIE W TECTOBBIE
TexHosioruu. [Ipm 5TOM mpenanonaraeTcsi MPOBEICHWE HEKOTOPBIX TaKWX 3aHITHH B
MHTEPAKTUBHOU (hopMe (IeN0BbIE U POJIEBbIE UT'PbI, pa300p KOHKPETHBIX CUTYyaLUN).

BriOupast Ty Ui WHYIO TEXHOJIOTHIO pabOThI CO CTyIEHTaMH, HEOOXOIUMO HMETh B
BHJTY, YTO HauOOJbIIero 3dexra oT ee MPUMEHEHUSI MOXKHO JOCTHYb, €CJIM YUUTHIBATH!

a) 1en o0pa30BaHus, Ha peaTnu3alfio KOTOPHIX JI0OJDKHA OBITh HalpaBjieHa n30upaemast
TEXHOJIOTHUS;

0) coaepxaHuWe MaTepHalia, KOTOpPOE TMPEACTOMT Tepenarbh oOydalmumcs ¢ ee
MTOMOIIBIO;

B) YCIIOBHSI, B KOTOPBIX OHA OYAET MCIOJIb30BaThC;

T') HaMPaBJICHHOCTh €€ Ha caMo00pa30BaHUe U MEeIMa00pa30BaHUE CTYJCHTOB.

6 YueOHO-MeTOAMUYECKOe 0OecliedeHrne CaMOCTOSITeIbHOI PadoThl 00y4al0IIUXCH

[Ipencrasneno B npuioxeHuu 1.

7 OueHo4YHbIe CpeACcTBA ISl MPOBeAeHHUs TPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B MPUIIOKCHUH 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE 00ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JIMTEpaTypa:

1. baiikoB, B. A. YpaBHeHus mMaTeMaTHuecKo (pu3Mku: yueOHUK M MPAKTUKYM JUIS
BY30B/ B. A. baiikos, A. B. XKubep. — 2-e u3z., ucnp. u non. — Mocksa: U3aarensctBo FOpaiiT,
2026. — 254 c¢. — (Bwicmiee o6pazoBanme). — ISBN 978-5-534-02925-3. — Tekcr:
anekTpoHHbIN // OOpazoBaTenbHas miaardopma FOpaiit [caiit]. — URL:



https://urait.ru/bcode/584949 (nara obparienus: 08.03.2026).

2. Cupota, 1. 1O. YpaBHeHus mMatematudeckoil ¢usuku: yueObnoe mocoodue / J[. 1O.
Cupora. — KemepoBo: MWzmatensctBo Ky30acckoro TrocyJapCTBEHHOTO TEXHHYECKOTO
yauBepcuteta uM. T. @. ['opbauena, 2022. — 180 ¢. — ISBN 978-5-00137-341-4. — URL:
https://e.lanbook.com/book/295757

0) JonosiHuTe/IbHASA JIUTEPATYpa:

1. Ionsauu, A. JI. YpaBHeHus W 3amgaun maremarndeckod ¢usumku B 2 4. YacTp
1 :cmpaBounuk ais By30oB / A. JI. [lonsaun. — 2-e u3n., ucnp. u gon. — Mocksa: M31aTenscTBo
HOpaiir, 2026. — 261 c. — (Bsicmee o6pazoBanme). — ISBN 978-5-534-01644-4. — Tekcr:
AIEKTPOHHBIN // OO6pazoBarenpHasI wiaropma Opaiit [cailiT]. —
URL.:https://urait.ru/bcode/584620 (nata ooparmenus: 08.03.2026).

2. llonstamH, A. JI. YpaBHEHHUs W 3aaul MaTeMarndeckod ¢us3umku B 2 4. Yactp 2:

cnipaBouHUK Ui By30B / A. JI. [lonstauH. — 2-€ u3n., ucnp. u gon. — Mocksa: M3narenscTBo
Opaiit, 2026. — 333 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-01646-8. — Tekcr:
AIIEKTPOHHBIN /l OG0pazoBareabHas matdopma Opaiit [caiiT]. —

URL:https://urait.ru/bcode/585179 (nata o6pamenwus: 08.03.2026).

3. CaxenkoB, C. A. OO0oOIIEHHBIE PEIICHUS YPaBHEHWH MaTeMaTHYeCKOH (H3UKH:
yaeOHoe ocooue s By3oB / C. A. CaxeHkoB. — 2-¢ u3. — Mocksa: M3marensctBo FOpaiir,
2022. — 151 c.— (Bwicmee oOpazoBanme). — ISBN 978-5-534-14417-8. — Tekcrt:
anekTpoHHbI  //  OOpazoBarenpHas  miatgopma  Opaiit  [caitit]. —  URL:
https://urait.ru/bcode/496978 (nara obparenus: 08.03.2026).

B) MeToanueckue ykazaHus:
[Ipaktukym mo kypcy "YpaBHeHHST MareMatndeckor ¢u3uku" [DIeKTpOoHHBIA pecypc]:
MmeToauueckue ykazanus / [coct.: O. A. Topmnal; MI'TVY. - [2-e u3a., moarot. nomed. u3a. 2012
r.]. - Marautoropck: MI'TVY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2668.pdf&show=dcatalogues/1/1131371/2668.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe obecnieuenne u UHTepHeT-pecypcebi:

IIporpammMHoe oOecriedeHue

HaumenoBanue .
o Ne moroBopa CpoK JIeiCTBHS JIULICH3UU
MS Off.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB0OOIHO pacmpocTtpansemoe [10 OeccpouHo
FAR Manager cB0O0IHO pacmpocTpansemoe 110 0eccpoydHO
IIpodeccuonanbHbie 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIC CIIPABOYHbIC CHCTEMBbI
HasBanmue kypca Cchblika

OnektpoHHbIe pecypcsl oudmunorekn MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
HarmonansHas uHGOpMaAIIMOHHO-aHATUTHYECKAS URL:
cucrema — Poccuiickuit nnaekc HayaHoro rurupoBanust | https://elibrary.ru/project_risc.
(PUHIY) asp

9 Martepua/jibHO-TeXHUYeCKOe o0ecrneyeHne JUCHUNIMHBI (MOIYJIS)

MaTepI/IaHLHO-TeXHI/I‘{eCKOC obecrneueHue JUCIHUITININHBI BKIIFOYACT!



1) YuebHble aynuTOpuM AJsl TPOBENCHHS 3aHATHI JIeKHMOHHOTO Thna. OcHalmieHue:
MYJIbTUMEUIHBIE CPECTBA XPAHEHHUS, TIEPEelaud U MpeACTaBIeHUs HH(popMaIumy;

2) VY4yeOHblE ayaUTOPUU Ui TPOBEACHUS MPAKTUYECKUX 3aHATHH, TPYNIIOBBIX H
WHAWBUIYAIBHBIX  KOHCYJIbTAllMi, TEKYyIIEro  KOHTPOJS, CaMOCTOSATENBHOW  paboThI
oOydaronuxcss W MPOMEKYTOYHOH arrectammu. OcHameHWe: JOCKa, MYIbTHMEIUNHBIA
MIPOEKTOP, IKpaH. KoMmIieke TeCTOBBIX 3aJaHui JUTst IPOBEICHUS TPOMEKYTOUHBIX U PyOSKHBIX
KOHTPOJIS;

3) Ilomemenne ans XpaHeHUS W TPOPHUIAKTHYECKOTO OOCITY)KMBAaHUS Y4eOHOTO
obopynoBanus. OcHamieHue: mKa(pl TSI XpaHEHUs y4eOHO-METOIUYECKON IOKYMEHTAIHH,
y4eOHO-HATJISITHBIX TOCOOUH 1 yueOHOTO 000pyIOBAHHS,

4) Tlomemenuss mjis CaMOCTOSITENBHOM paboThl  oOydaronuxcs. OcHarieHue:
nepcoHalibHbIe KoMIbioTephl ¢ maketom MS Office u Brixogom B MHTEpHET M ¢ JOCTYIIOM B
ANEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

Ipunoxenue 1
Y4eOHO-MeTOAUUECKOE 00ecTiedeHHe CAMOCTONATEILHOM padoThl 00yUYaomMXCcst

[To mucrumnnHe «YpaBHEHWE MaTeMAaTHUYECKOW (PU3UKI» TTPETYCMOTPEHA ayAUTOPHAS U
BHEAYJIUTOPHAS CAMOCTOsITEIbHAsI paboTa 00yJaroIuXcs.

AynuTopHas caMoCTOsTeNIbHasg paboTa CTyIEHTOB MPEATNOjaraeT pereHrne KOHTPOIbHBIX
3a/1a4 Ha MPaKTUYECKUX 3aHATHUSAX.
Ilpumepnuie ayoumopnwvie kKonmponvhwie paoomut (AKP):

AKP Nel «Ilpocmeituiue ypasnenusn ¢ 4acmHubviMu RPOU3800HbIMUY

1. IIposepums, sagnsemcs au ¢yukyus U peutenuem 0aHHO20 YPAGHEHU!

&%u o*u  Ju

+
ox? oxoy  oy?

=0,ecmn u=xp(x+y)+yy(x+y),rme ¢ u vy —

Npou3BoOabHbIe nuddepeHUUpPYeMble DYHKIIUUN;

~2 ~2 ~2
x< L;+2xy67f+y2 < L; =0,ecnu u=cp[yj+xw[yj,rﬂe oUWy —
ox oxoy oy X b

npou3BoibHble nUddepeHLIIUPDYEMbIe DVHKIIUHN.

2. Pewuums ypasnenus:

~2

) —— =0, ecau z=2(x,);
oxay
~2
6) ajcéy =X+ ) [pU yCIOBUH z(x,y)‘y=0 =x, 260 = 1%
2
oz ~
-1 o'z
) oxoy 1) ——-5=0

ox“ay

AKP Ne2 «Knaccugukayun ypagnenuii ¢ 4acmHuoiMu npou3600HbIMU 6MOPO20 NOPAOKA»

1. Onpedenume mun ouggepernyuanvroco ypasHenus:

2 .: _
2) Su, +u, +5u_+4u,, —8u_—4u, —u+yz° sinx=0



6) Unx + 2u,, +2u,, +4u, +Su_ —xu, +yu, =0.

2. Yemanosumv mun ouggepenyuanviozo ypaguenus, npueecmu e20 K KAHOHUYeCKOMY U0y U

peutums eco.

&u ., du 2 2 )
a) y+2-——=0; U _p0u ou_
ox~  0xoy 6) ox' oxdy oy

IlpuBecTH ypaBHEeHHS K KAHOHHUYECKOMY BHOY B Ka>KJI0OMH 113 o0JIacTei,
e CoOXpaHsieTCs TUII pacCMaTPUBAeMOTO YPaBHEHUWS

2

a) x OU ox O (x
ox? ax ay
d’u  &'u
o + =0;
3. ) y8x2 oy’ ’

AKP No3 «Ypasnenusn cunepoonuueckozo munay

1. Pewuumo no ¢opmyne /larambepa 6 obnacmu —oo < x < oo,t > 0 3adauy:
o’u 2 6‘2_u
or? ox*’
u(x,0)=x?,

ou(x,0)
ct

=1

2. Pewuums 3a0auy Ha noaynpamou memooom npoooidiceHull.

821/1 _ 2 82u

> = 5 x>0,71>0,
or ox
Lu(0,1)=0. >0,
u(x,0) = f(x), 5”(" D _ g(x), x>0

3. Pewwums nauanvro-kpaesyro 3aoauy memooom @Pypve:

(e*u _ &%u
ot*  ax*’
Jux,0y=1, 24x0 _
or
u(0,7) =0, u[%,tjzo;

AKP Ne5 «Ypaenenua napadonuueckozo u INaunmMuiecKko20 munay

1. Pewuumsv HauanvHo-Kpaesyro 3aoady memooom Dypwve:
(6u  J’u
ot ox?
Ju(x,0)= Ax, 0<x<I,
w(0,0H)=0, w(l,n)=0, 1=0;

, O<x<l, >0,




JdaH TOHKUW OMHOPOJHbINA CTEPXKEHb AJHUHBbI /[, U30JTHUPOBAHHBINA
OT BHEIUIHEro IpocTpaHCTBAa, HadajlbHas TeMIlepaTypa KOTOpOro

cx(l —x)
p(x) = — gz - KOHILIbI CTeprKHS MMOAIEP>KUBAKOTCS [IPU TEMIIEpaType,

paBHOU HYI10. OrnpeneuTh TEMIIEPATYPY CTEP>KHSA B MOMEHT BpeMeHH!

1=0.
Au(x,y)=0, O0<p<R,

3. B xpyre x*+y? =p® < R? pewuuts 3anauy JAupuxie: {u(x,y) =x+xy, p=R;

HaiiTh rapMOHWYECKYO BHYTPH KpyTa paauyca R ¢ LIeHTpOM B Havaile
KOOpAWHAT GYHKLIHIO #(X,)) , IPUHUMAIOIILYIO Ha €ro rpaHulIe 3Hade-

2

y
—+ Rxy .
HUA Y



IIpuioxenue 2

OneHouHble cpeacrea AJisi MpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ arreCcranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

Kon
WHIUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN

OneHouHbIE CpesicTBa

OIIK-1: CniocobeH npuMeHATHh (pyHAaMeHTaJIbHbIEe 3HAHMS, NOJIyYeHHbIEe B 00JIaCTH MaTeMAaTHYeCKHUX U (MJIM) eCTeCTBEHHBIX HAYK, H

HCI0JIb30BATH UX B MPOodeccuoHAIbLHOM 1eATeIbHOCTH

OIlK-1.1

Pemraer mpodeccrnonanbHpIe 3a1a41 B
obnacty (yHIaMEHTAIILHOU U MPUKIIATHO M
MaTeMaTUKU

7.
8.
9.

Bnaoeem ocnosnvim cooeprcanuem OUCUUNIUNHBL 8 PAMKAX CT1EOYIOUUX
meopemuuecKux 60npocos:

[Ipocreitmme auddepeHImanbHbie YpaBHEHUS ¢ YaCTHBIMUA TTPOM3BOAHBIMU. O011Iee
peuieHue.

OCHOBHBIE TUITBI YPaBHEHUH MaTeMaTHUECKON (PU3UKH.

HavanbHble 1 kpaeBbie ycinoBus. KOppeKTHOCTh MOCTaHOBKU 337a4 MaTEMaTUYECKOU
bu3uKy.

[IpuBeneHue ypaBHEHUsI BTOPOrO IMOPsAKA K KAHOHMYECKOMY BHUIY. YpaBHEHHE
runepOoIMYecKoro TUMa.

[TpuBeneHne ypaBHEHUS BTOPOIO IOpsAJKAa K KaHOHMYECKOMY BMIYy. YpaBHEHHE
napaboJInYecKOro TUIA.

[TpuBeneHne ypaBHEHUS BTOPOIrO IOPsJKAa K KaHOHMYECKOMY BHIY. YpaBHEHHE
SJUIMNITHYECKOTO THUIIA.

Bbeckoneunas crpyna. @opmyna Jlanambepa.

Pemenne JlanambGepa ju1st moJryOeCKOHEYHOH CTPYHBI.

[TpumeneHne meToa XapakTepucTHK. 3agada Komm.

10. Meton @ypoe. UccnenoBanue kosiebaHuii CTpYHbI KOHEYHON JTMHEI.
11. Meron @ypre. ccrnenoBanue BHIHYXICHHBIX KOJICOaHUI CTPYHBI KOHEYHOH JUTUHBI.




Kon

Nuaukatop JOCTUKEHUS] KOMIIETCHIUN

OneHouHbIE CpesicTBa

WHJIMKaTOpa

12. Meton ®ypre. MccnenoBanue koyieOaHW CTPYHBI KOHEYHOW JJIMHBI B Cpele C
COTPOTHBIICHUEM.

13. O6mras cxema merona Dypre.

14. 3agaua Komm pa7s OJHOMEPHOTO YpPaBHEHHS TEIUIONPOBOAHOCTU. Dopmyna
ITyaccona. ®yH1aMEeHTaIbHOE PELICHHUE.

15. [IpuHnun Makcumyma. EMuHCTBEHHOCTD peleHusl.

16. BeiBoy ypaBHEHHUS pacHpOCTpaHEHUs TeIula B CTep)kHe W B Tene. [locTaHoBKa
KpaeBBbIX 3a7a4.

17. HayanbHo-KpaeBasi 3adaya MAJisi OJHOMEPHOTO YpaBHEHHS TEIJIONPOBOJIHOCTH.
EQMHCTBEHHOCTD PELICHHUS.

18. Meron ®ypbe B pemieHnH HavyaIbHO-KPaeBO# 3aa4u i1l OJTHOMEPHOTO YPaBHECHHS
TEIJIONPOBOJHOCTH.

19. TlocranoBKka KpaeBbIX 3a1a4 JUIsl yPaBHCHHUH IITUNTHYECKOTO TUTa. CTarimoHapHOE
TEIJIOBOE TOJIE.

20. Omeparopa Jlamaca B nmoysipHeIX KoopAuHaTax. ['apMOHUYECKHE U aHATTUTHYECKHE
(GYHKIMHM KOMIUIEKCHOTO TIEPEMEHHOTO.

21. CpoiicTBa rapMOHUYECKUX YHKIUH. [[puHIIMTT MakCUMaJIBHOTO 3HAYCHUSI.

22. 3apaya [{upuxie. EqMHCTBEHHOCTh pEIICHHUS.

23. Meton ®@ypnbe B peuieHuH 3aaa4u Jupuxie.

24. Pewrenue 3amaun Hupuxie s kpyra. Marerpan Ilyaccona.

25. Ypasuenue bika-Illoynca.

26. OnpeneneHue 1eHHI onMoHa U3 ypaBHenus bika-Illoysca.

OIIK-1.2 Brnaneer cnocobamu 1 npueMamu petieHus | Baadeem gpynoamenmanvhvimu memooamu u cnocodoamu peuieHus Kiaccuueckux

HCCIIEeIOBATENIbCKHX 3a1a4 B 00JaCTH
(dhyHIaMeHTaIbHON U MPUKIIATHON

3a0au ()ucuunfmubl uccie006amenbCcKkozo xapakmepa:

1 a)




Kon
I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIINU OIIGHO‘IHI:I@ cpeacTBa
HHIUKATOpa
MaTEeMaTUKH [TocTaBUTH KpaeByIo 3a1a4y O MOINEePEYHbIX KOJIeOaHUSIX TSXKEI0W CTpY-
Hbl OTHOCHMTEIAbHO BEPTHUKAIBHOI'O MOJTOXKEHHWA paBHOBECHA, €CIIM €€
BepxHUI KoHell (X =0) 3KeCcTKO 3aKpeIUieH, a HUXKHUI CBOOOIEH.

0) UcciienoBaTh KOPPEKTHOCTH MOJYYE€HHOI MOCTAHOBKH 3a/1a4H.

2. a)
[TocTaBUTH KpaeBylo 3a1a4y O HAarpeBaHUU MOIYOECKOHEYHOIO CTEPK-
H$1, KOHELl KOTOPOI'O TOPUT, IpUYeM (PPOHT ropeHUsI pacrpoCTpaHsIeT-

Cs1 CO CKOPOCTBIO V M MMeeT TeMmmepaTtypy ¢(7).
0) UccienoBaTh KOPPEKTHOCTD MOJYYe€HHOH MOCTAHOBKY 3a1a4H.

3. Pewuums nauanvho-Kpaesyro 3a0ayuy u 6blnOJTHUMb UHMEPNPEMAUUIO €€ PeuleHUA:

u 5
o axt
/ 2
X0Sx<5 au(x,0) U_TU hex<l, 10,
u(x,0) = 1 — =0 ot ox
I-x,5<x<l, u(x,0)=x*, 0<x<l,
u(0,1)=0, u(l,f)=0; w(0,0)=0, u(l,r)=0, 7>0.
0)

a)
HaiiTy rapMOHMYECKYIO BHYTPU Kpyra paauyca R ¢ LeHTpOM B Ha4ar
KOOpaAUHAT QYHKIINIO U(X,Y) , IPUHUMAIOLLYIO HA €ro rpaHulIe 3Hau¢

3

A HUS o7 .




Kon
I/IHI[I/IKaTOp JOCTHUXCHUS KOMIICTCHIIUN OHGHO‘IHI)IG CpGIICTBa
HHOUKAaTOpa

Au(x,y)=0, O0<p<R,

s
u(x,y)=32:, p=R
5. Pewuums 3a0auy /lupuxne 6 Kpyze R

OIlK-1.3 [Ipumensier pyHaameHTaIbHBIE 3adanusn na pewienue 3a0a4 u3 NPogheccuoOHaIbHOl 001acmu, KOMRIEKCHbLE 3A0aAHUA:

MEXIUCIUTITHHAPHBIC 3HAHUS JIJIS
pereHus 3a1a4 B MpoPecCHOHATTbHON 1. .
CtpyHa 3akperuieHa Ha KoHUax X =0 u x =3 . B HayaIbHbIIA MOMEHT
ACATEIBHOCTH BpeMeHU (hbopMa CTPYHbI UMeeT BUI JtoMmaHou OAB, rne O(0,0), A(2,
—0.1), B(3,0). HaiiTu (pbopmMy CTPYHBbI /LJ151 TIOOOTO MOMEHTA BPEMEHHU,
€CJIM HadyaJIbHble CKOPOCTH TOYEK CTPYHbI OTCYTCTBYIOT.
2.

JdaH TOHKHUP OOHOPOMHBLIN CTEPXKEHDb AJHUHLI / , U30JIUPOBAHHDBIHN
OT BHEIUIHEro MpoCTPaHCTBAa, HayajlbHasg TeMOoepaTtypa KOTOpOro

_ex(l—x)
p(x) = — - KOHI1IbI CTEpP3KHSI IMOAACPXKHUBAKOTCS [IPU TEMIIEpAType,
paBHOU HYTI0. OrpeneaIuTh TEMIIEPATYPY CTEPXKHS B MOMEHT BPEMEHU
t>0.
3.

ADCOMIOTHO THOKasi OMHOPOIHAA HUTh 3aKpervieHa Ha OITHOM U3 KOH-
1HOB U IO IEWUCTBUEM CBOET0 BECa HAXOAUTCH B BEPTUKAIIBHOM T10JIO-
JKEHUU paBHOBecHsi. BEIBECTH ypaBHEHME MalbiX KONeOaHUH HUTH.

4.




Kon
Nuaukatop JOCTUKEHUS] KOMIIETCHIUN
HHOUKAaTOpa

OneHouHbIE CpesicTBa

HMcxonsi uz MakcBeria, B BaKyyMe

~ 16H . = R -~ 18E
ot =————, divE =0, divH =0, rotH = ——,
c ot c ot
rone H — Hanpsi>KeHHOCTh MATHUTHOTIO ITOJIsI, £ — Hanps>KeHHOCTh

MATHUTHOTO 1ojsi. BeiBecT YPaBHECHME O1d MOTCHIIMAIAa JICKTPpHUYC-
CKOTI'O IMMoJadd MOoCTOAHHOI'O JICKTPHUMYECKOTIO TOKA, BLIBECCTHM YPABHCHLUEC
AJ1sd roreHuMraria.

0) Ilopsiiok mpoBeaeHUA MPOMEKYTOUHON ATTECTALUM, OKA3ATEeJ I U KPUTEPUHU OLIEHUBAHUS

CTyneHThl CIal0T MO AUCHUIUIMHE B 5- M CEMECTPE IK3aMEH.

KputepueMm ycnenHoro ocBoOeHHsI IpOrpaMMbl IUCHUTUTHHBI SBIISIOTCS:

- YMCHHUEC UHTCPIIPETUPOBATH IIOHATUA U YTBEPKACHUA, IPUMCEHATH K PCIICHUIO 3a/]a4 U3YYCHHYIO TCOPUIO,

- YCBOCHHEC MCTOAOB U IPHUEMOB PCHICHUA OCHOBHBLIX 3aJad AWCHHUILINHBI, npno6peTeHI/Ie HAaBBIKOB pa6OTI)I ¢ HauboJjee 4JacTo BCTPECUYAOIIMMHUCA

00BEKTaMHU KOMIIJIEKCHOT'O aHaJIn3a.

- 3HAHUC OCHOBHLIX TCOPCTUUCCKUX HOHO)KGHPII;'I, q)OpMy.]'II/IpOBOK M 10Ka3aTCJILCTB psAla TCOPEM.

Kputepuu orieHku (B cOOTBETCTBUU C GOPMUPYEMBIMH KOMIIETEHIIUSIMU U IJIAHUPYEMBIMU pe3yJIbTaTaMu 00ydeHus):

— Ha OLCHKY «OTJMYHO» — CTYACHT OOJDKCH IIOKa3aTb BBICOKHI YPOBCHB 3HAHUM HE TOJBKO Ha YPOBHE BOCIIPOU3BEACHUA U 00BACHEHHS
HH(bOpMaHHH, HO W UHTCJUICKTYAJIbHBIC HABBIKHW PCHICHUS HpO6J'IeM " 3a7a4, HAXOKACHHUS YHUKAJIBbHBIX OTBETOB K HpO6HCMaM, OLCHKH M BBIHCCCHUA

KPUTHYCCKUX Cy>KI[CHPII>i;

— Ha OLCHKY «XOpoIo» — CTYJACHT IOJDKCH IIOKa3aThb 3HAHUA HE TOJIBKO Ha YPOBHE BOCIPOU3BEACHUA U O0OBsICHEHUS I/IH(I)OpMaI_II/II/I, HO U

HUHTCJUICKTYAJIbHBIC HABBIKW PCIICHU A np06neM " 3a1a4, HaXOKJACHUA YHUKAJIbHBIX OTBETOB K np06neMaM;




— Ha OLCHKY «YHOBJETBOPHUTECIBbHO» — CTYACHT IOJDKCH IIOKa3aTb 3HAHHWA HAa YPOBHC BOCIPOU3IBCACHHA H 00BACHECHUS I/IHq)OpMaLII/II/I,
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA MIPOCTHIX 3aaal;

— Ha OLCHKY «HE€YAOBJIETBOPUTECIBHO» — CTYJACHT HC MOKCT IIOKa3aTb 3HAHWA HAa YPOBHC BOCIIPOU3BCACHHA U 00BACHECHUS I/IH(l)OpMaIII/II/I, HE
MOKCT IIOKa3aTb MHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA IMPOCTHIX 3aaa4.



	Оценочные средства для проведения промежуточной аттестации

