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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LenstMi OCBOSHUS TUCIUILUIMHBI «YPaBHEHHUS C YACTHBIMHU ITPOU3BOIHBIMUY SIBIISIOTCS:
MOJATOTOBKA B OOJIACTH YPaBHCHHWA B YACTHBIX IMPOM3BOJHBIX, HAXOISMIIUX MPHUMECHCHUE B
3aJjayax ~ MareMaTHYecKod  (u3uke, MexaHuke, Owonorum, dkojorud. OBmageHue
AHATIUTUYCCKUMU W BBIUYUCIHUTEIBHBIMA METOJAAMH PEIICHUS HAYaIbHO-KPAeBhIX 3a7ad
MaTeMaTHYECKON (PU3NKH.

1.2 3agaun IUCLUIIIAHEL.

OBnazieHue OCHOBHBIMH MOHSATUSIMU, UJICIMHU M METOJIaMU TEOPUHU YPAaBHEHUM B YACTHBIX
MIPOM3BOJHBIX; pealu3alus alrOPUTMOB METo/la 0a3UCHBIX MOTEHIMAIOB PELICHUS OCHOBHBIX
HAYaJIbHO-KPACBBIX 3a/1a4 C KMCIIOJb30BAaHHEM CHCTEMbl KomIbioTepHoil anreopsl (MathCAD),
BU3YaIU3aIUs MOJTYYSHHBIX PE3yJIbTaTOB.

[Ipu ocBOCHMM AMCHIUILIMHBI BRIPAOATHIBACTCS OOIIEeMaTeMaTHIeCKast KyIbTypa: YMCHHE
JIOTUYECKH MBICIUTh, MPOBOAUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPXKJACHUN, yCTAaHABJIMBATh
JIOTUYECKHE CBSI3U MEXKAY TMOHSATHUAMH, TPUMEHSATh TOJYYCHHBbIC 3HAHHUS I aHaIu3a
mubdepeHIIMaNbHBIX ypaBHEHUN B YaCTHBIX NPOU3BOAHBIX MU A(M(EKTHBHO HUX pelaTh.
[Tomyyaemblie 3HaHUS JIEKAT B OCHOBE MaTeMAaTHUYECKOTO 0Opa30BaHUs U ONMMUPAIOTCS HA 3HAHUS
TUCIUIUIMH: ~ MaTeMaTW4yecKudl  aHanu3, anrebpa, nuddepeHuanbHble  ypaBHEHUS,
(GYHKIMOHATBHBIN aHamu3, Teopus (QYHKIHMI KOMIUIEKCHOTO MEPEMEHHOI0, BBIYMCIUTEIbHBIE
METO/IBI.

1.3 MecTo mucuuruimHbl (MOAYIIS) B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMEL.

I[I/ICIII/IHJII/IHa «ypaBHeHI/ISI C YaCTHbBIMHU MPOU3BOAHBIMHUY» OTHOCHUTCA K YacCTH,
dopMupyeMoii yqacTHIKaMu 00pa30BaTeIbHBIX OTHOMIEHHH, biioka 1 «/{uciuminael (MOTyIH)»
y4eOHOro IJIaHa.

3HaHUS U yMEHUs, NpUOOPETEHHbIE CTYACHTAMH B pe3yibTaTe M3yueHHs AUCLUILINHBI,
6YIIYT HCIIOJIB30BATbCA IIPU H3YUCHUH O6HII/IX U CICHUAIBHBIX KYPCOB, IIPHW BBIIIOJIHCHUN
KYpPCOBBIX Pa0OT, CBI3aHHBIX C IPUMEHEHHEM KOMITBIOTEPHBIX MAKETOB MPUKIIATHBIX TPOTPAMM.

1.4 TlepeueHb IUTAHUPYEMBIX pPE3yAbTATOB OOYUEHHS TO ITUCIHUIUIMHE (MOIYIIO),
COOTHECCHHBIX C IINIAHUPYCMBIMU PE3YJIbTaTAMHU OCBOCHUA O6pa3OBaTeHBHOﬁ ImporpaMMal.

N3ydyenne panHOW y4yeOHOW [AMCUWIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJarouXxCcs CIeAYIOINUX KOMITETCHIIUMN.

Kon u HaumeHoBaHue wHIUKaTOpa™®

Pe3ynbrarhl 00y4eHUs 110 JUCIUTIINHE
JIOCTHIKECHHSI KOMIIETEHIIUU

IK-1 — CriocobeH pemaTh akTyanbHbIe U BaXKHBIE 3a]a4ll (QyHIaMEHTAILHON W NPUKJIaTHON
MaTeMaTHKU

IIK-1.1 — 3HaeT OCHOBHEIE MOHATHA, UACHU U 3HaeT OCHOBHBIC MOHATHA, MCTOAbI U PE3YJIbTAThL

METOJBI q)YHILaMCHTaJ'IBHLIX TCOpHH ypaBHeHI/IfI C YaCTHbIMHU ITPONU3BOAHBIMHA
MAaTEMATUYCCKUX JUCHHUIUINH JJId PECIICHUSA YmMmeer IIPUMCHSATb METOABI TCOPUHN ypaBHeHI/Iﬁ C
0a30BBIX 3aga4 YaCTHBIMU ITPOU3BOJHBIMHU JJI1 PEIICHUSA 3a1a4,

COACPpKAIIUX NAaHHBIC YPABHCHUS
Bna;[eeT HaBbIKaMU1 YHUCJICHHOI'O PCIICHUSA ypaBHeHI/If/i C
YaCTHBIMU ITPOU3BOJHBIMHA

IIK-2 — CriocoOeH akTUBHO y4aCTBOBATh B MCCIICIOBAHUY HOBBIX MaTEMAaTHYECKUX MOJICIICH B
€CTECTBEHHBIX HayKax

K-2.1 — JleMOHCTpHUPYET HABBIKH 3HaeT OCHOBHBIE IPaBUiIa ¥ IPUEMBI TOCTPOEHUS
MIPIMEHEHHUSI COBPEMEHHOTO MaTEMaTHUECKUX MOJIENIEN peasIbHbIX [IPOLIECCOB,
MaTeMaTHYECKOro armnapaTa JJisi COJIepKALIMX YPABHEHHUS C YACTHBIMH ITPOU3BOTHBIMH




Kon u naumeHoBaHue nHIUKaTOpa™®
JIOCTHKEHHS KOMIIETEHIINU
WCCIIEIOBAHNS MAaTEeMAaTUIECKIX MO/IeNen YMeeT npuMeHsITh METOIbI TEOPHH YPAaBHEHHH ¢
peaIbHBIX IIPOLIECCOB YaCTHBIMU MIPOU3BOAHBIMU TSI UCCIIEAOBAHUS
MaTEeMaTHYECKUX MOJIEJIeH PeabHBIX MMPOIIECCOB

PC3yJ'H>TaTLI O6y‘l€HI/I$I IO JUCHUILINHE

Brnangeer HaBRIKAaMH YHCIISHHOTO pEUICHUA 3a0a4,
CBA3aHHBIX C MATCEMATUYCCKHUMHU MOACIISIMU,
COACPpKAIIMMHU YPABHCHUS C YaCTHBIMHA IMPON3BOJHBIMHU

Pesynbrarel 00ydeHHs] 1O AMCLUUIUIMHE AOCTUTAIOTCS B paMKax OCYIIECTBIIEHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOSTENbHOW paboThl OOydyalomMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMIETCHIIMA  CUYUTAIOTCS  COPMUPOBAHHBIMH  TPHU
JOCTHKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHHUSI.

2. CTpyKTYpa M coiep:KaHue JMCIUIIIHHBI
2.1 Pacnpenenenne TpyA0EMKOCTH IUCLHUIUIMHBI 110 BUJaM padoT.

OO6rast TpyA0EMKOCTh JAMCIHILIMHBI COCTaBisieT 6 3adeTHbiXx eauuui (216 yacos), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE

Bun yuebHoit paboThl Bcero CemecTtpbl
4acoB (uacer)
6-i1 7-i

KonrakTHasi pabora, B TOM 4HcJIe: 98,5 54,2 44 3
AyauTopHbIe 3aHATHS (BCEro) 88 48 40
3aHATHUSA JEKIMOHHOTO TUIIA 30 16 14
3aHATHS] CEMUHAPCKOTrO TUIA (CEMUHAPBI, IPAKTUUECKNE
3aHATHUSA) - - -
JlaboparopHbIe 3aHATHS 58 32 26
HNHas koHTaKTHAas padora: 10,5 6,2 43
KonTtposns camocrositensHolt pabotsl (KCP) 10 6 4
ITpomesxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTesibHass padoTa, B TOM YHCJIe: 90,8 53,8 37
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 30 20
IToaroroBka K TeKyIeMy KOHTPOJIIO 23,8 17
Kontposnb 26,7 - 26,7
O01mas Tpy10eMKOCTh qac. 216 108 108

B TOM 4YHcJie KOHTAKTHAsA

pabora

3a4. ef 6 3 3

2.2 CtpyKTypa IACHUILIAHBI
Pacrnipenenenne BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIHUILTUHBL.
Paznenbl nucuuIivHbl, n3ydaemble B 6 1 7 ceMecTpe

KomnuectBo yacos
Breayaut
A
Ne HaumeHnoBanue pa3nenos B yH%T(?TgHaH OpHas
cero p pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
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6-if cemecTp

1 |®yHKIMOHAIBHBIE IPOCTPAHCTBA 26 4 - 8 14
2 |CnekTpaibHbIC 3a/1a91 26 4 - 8 14
3 |YpaBuenue mudpdy3un 26 4 — 8 14
4 "apmoHnueckue GyHKIUN 23,8 4 — 8 11,8
HUTOI'O no pazoeram oucyuniuHol 101,8 | 16 - 32 53,8
KCP 6 - - - —
VIKP 02 | - | - - -
KoHTpons — — — — -
o e 108 | 14| - | % | I
/- cemecTp
1 |Teopus noreHnuana 22 4 - 8 10
2 |O60061meHHOe penieHne 19 4 — 6 9
3 |Knaccudukanus ypaBHEHUH BTOPOTO MOPSIIKA 15 2 — 4 9
4 |YpaBHeHUs runepOOINYECKOTo THIIA 21 4 — 8 9
HUTOI'O no pazoeram oucyuniuHol 77 14 — 26 37
KCP 4 - - - -
HNKP 0,3 - - - -
KonTtpons 26,7 — — - -
O oot REEIE

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHatus / cemuHapel, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 ConeprkaHue pas/iejioB TUCIUILUTHHBI
2.3.1 3aHaTHa TEKIIMOHHOTO THUITA

dopma
Hanmenosanue
No Conepxanue paszena TEKYLIETrO

azjena
a3l KOHTPOJIS

1 2 3 4

6-ii cemecTp

@OyHKIMOHANBHBI |3aMbIKaHHE MHOXKeCTBa. JIMHelHble MHOroo0pa3us YO
€ POCTPAaHCTBA  |TUIOTHBIE B HOPMUPOBAHHOM MPOCTpaHCcTBE. baHaxoBo
npoctpaHcTBo. [lononHeHre HOpMUPOBAHHOTO

1 npoctpanctia. [IpoctpanctBo Jlebera. Uzomopdusm,
U30METPHS U BIIOKEHUE HOPMUPOBAHHBIX IPOCTPAHCTB.
[TpoctpanctBa CoboseBa u npocreiiias TeopeMa
BioxeHus. HepaBencto @puapuxca

Crnekrtpansable  |['mnbOepToBsl mpocTpaHncTBa. Paasl @ypee. [TonHble YO
3a7a4u OpTOrOHaJIbHbIE cUCTEMBl. OpPTOrOHAIBHBIE PA3NIOKEHUS
2 B THJILOEPTOBOM IMpocTpaHcTBe. POPMYIIbI
Octporpaackoro u I'puna. CnekTpajibHble 3a1a41
ypaBHeHus Jlammaca

VYpaBHeHHe VYpasaenue nuddy3uun, IpUHIUIT MaKCUMyMa. YO
muddy3un IlepBas kpaeBast 3a1aua ypaBHEHM TEMJIONPOBOJHOCTH,
3 €AMHCTBEHHOCTh. MeTor @ypre, CylecTBOBaHUE
pemennst. Ctabunusanus peneHus Ipyu HeorpaHMYeHHOM
BpemeHH. Bropas kpaeBas 3a/1aua ypaBHEHUS
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TEIUIONPOBOIHOCTH, CyIllecTBOBaHUE. BTopas kpaepas
3agava, ctabunm3sanus. OOpaTHas 3a1a4ya
TEIIONPOBOIHOCTH, HEKOPPEKTHOCTL. OOpaTHas 3a1a4a
TEIUIONPOBOAHOCTH, PETYIISIPU3ALIUS

IMapmonuyeckne |@yHaamMeHTaIbHOE pellIeHHE ypaBHeHuUs Jlamaca, YO
byHKIIH cBoiicTBa. IHTerpangpHOe mpeacTaBieHue pyHKIUH.
["apmonnueckue GpyHkiuu, cBoiicTBa. Teopema o
4 cpeaneM. [loanpocTpancTBO rapMOHUYECKUX (DYHKITHIA,
II0JIHAsl CUCTeMa IoTeHnuanos. [loanpocrpancTso
rapMoHn4eckux QpyHkuuii, remma HoBukosa. 3anaua
PoOeHa, anropuT™m, NOJIHOTA CUCTEMBI
/- cemecTp
DJIEMEHTEI [ToreHimana ABOMHOIO €0, TPAHUYHBIE CBOMCTBA, YO
TEOpUHU MHTErPAJIBHBIN oneparop. Meroasl Teopuu IOTEHIaa
OTEHIIAIa peuienus 1-o¥ u 2-oi1 kpaeBbix 3aga4. [losHOTa cUCTEMBI
1 anbda u Oera.
Merton 6a3uCHBIX TOTEHIMATIOB. BHyTpeHH:s 3a1aun
Hupuxiie u BHyTpennss 3anaun Helimana. AIropuTmsl.
burapmonundeckas 3as1a4a, €IMHCTBEHHOCTb, aJITOPUTM
MBII
0O0001eHHoe Hpyroe omnpenenenne 060011€HHOMN TPOU3BOIHOM. YO
pelieHne Teopema Pucca 06 o0miem BujIe TMHEHHBIX
2 ¢byHKLIMOHATI0B. BiiojkeHue rusb0epToBbIX IPOCTPAHCTB.
CrnencrBue u3 Teopemsl Pucca.
Cy1iecTBOBaHUE U €IMHCTBEHHOCTD PEILICHUS 3a7a4n
Hupuxie ypasaenus Ilyaccona
Knaccudukanusa |YpaBHeHus xapaktepuctuk. Knaccudukaius ypaBHeHUI YO
3 ypaBHEHUU BTOpOTo nopsaka. [IpuBeneHre kK KAHOHUYECKOMY BULY.
BTOpOro nopsaka |CooTHOIIEHHUS HAa XapakTepucTukax. CeTrka
XapaKTEPUCTHUK, METOJ XapaKTEPUCTHK
YpaBHeHUs BbiBoj ypaBHEHUI 3BYKOBBIX KojieOaHMi. OCHOBHBIE YO
rUNepOOIMYECKOr [3aauu. Y paBHEHUS 3BYKOBbIX KOJe0aHU, OCHOBHbIE
4 |0 THIA 3agaun. KpaeBele 3a1auy Ha IpUMeEpe YpaBHEHUS
MeMOpaHnbl. MeTon dypbe u1sl IepBoil KpaeBoi 3aaun.
Bropas kpaeBas 3a1a4a 3ByKOBBIX KoJeOaHUI MeMOpaHBbI.
3aKOH COXpaHEHMs U TeOpeMa eIMHCTBEHHOCTH
2.3.2 3aHATHSI CEMUHAPCKOTO TUIIA
3aHATHSI CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATUS
®opma
Ne HaunmenoBaHue 1a60paToOpHBIX paboT TEKYIIETO
KOHTPOJISI
1 3 4
6-ii cemecTp
1 |BpluncieHre KpUBOJIMHEHHOI0 HHTErpajia IEPBOT0 U BTOPOTO pojia JIP
2 |BerumcneHne KpUBOJMHEWHBIX HHTETPAJIOB CIEIIHATHHOTO BHUITA JIP
3 |Berunicnienue IBOWHOTO MHTETpaja 1o 3aJaHHoN 00acTu JIP
4 |MuTerpanbHOE NMpecTaBlIeHNe 3aJaHHON QyHKITNH JIP
5 |OptoronanbHble cucTeMbl. Paznoxenue B psg @ypbe 3ajlaHHON QyHKINN JIP




7

6 |[IpencraBneHue pemnieHne ypaBHEHUS TEIIONPOBOIHOCTH JIP
7 |Anroput™ perieHust 0OpaTHOM 3a/1a4H TEIIONPOBOJIHOCTH JIP
8 |Perymsipusanus pereHus oOpaTHOM 3a1a4u TEIJIONMPOBOAHOCTH JIP
9 |3agaua PoGena JIP
7-il cemecTp
10 |BuyTpennsis kpaeBas 3ana4a Aupuxie s ypasHenus Jlamnnaca JIP
11 |Buemnsis kpaeBas 3aaya Jupuxie ns ypaHeHus Jlamnaca JIP
12 |Bayrpennss kpaeBas 3ana4da Heitmana s ypaBuenus Jlamnaca JIP
13 |Buenrnsis kpaeBas 3aaya Heiimana s ypaBaenus Jlamaca JIP
14 |Bayrpennsis kpaeBas 3anada J{upuxie mis ypaBHeHus [lyaccona JIP
15 |burapmonuueckas 3ajada JIP
16 [3agaua cOOCTBEHHOTO BUXPS 3aJaHHOM 00J1aCTH JIP
17 [IlpuBenenre ypaBHEHUSI K KAHOHUYECKOMY BHTY JIP

3ammra naboparopror padotsl (JIP), Bemmonnenue kypcooro npoekrta (KII), kypcosoit
pabotel (KP), pacuerHo-rpadudeckoro 3amanus (PI'3), mammcanue pedeparta (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTUKa KypcoBBIX paboT (MPOEKTOB)
KypcoBbie paboThl HEe IPETyCMOTPEHBI

2.4 TlepeueHb y4eOHO-METOJMYECKOTO OOCCIEYCHHS JJIsi CaMOCTOSITEIIBHONH pPabOThI
00y4aromuxcs Mo AUCUUIIINHE (MOIYIIIO)
CamocrosiTenbHasi paboTa CTYIEHTOB IO JUCHUIUIMHE BKIIOYAET CICAYIOIIME BHUIBI

JACATCIIBHOCTH

— NpopabOTKy U aHAJIU3 JEKIMOHHOIO MaTepuana;

— U3y4eHue yueOHOM! JInTepaTypsbl;

— nouck nHpopMaruu B cetr THTEpHET 10 Pa3IudHBIM BOIIPOCAM;

— peuleHue 3a1a4 110 TeEMaM Kypca,

— paboTy ¢ BOIpocaMu JJisi CaMOIIPOBEPKH;

— MOATOTOBKY K KOHTPOJIbHOHN paboTe;

— MOJTrOTOBKY K 3a4€Ty U SK3aMEHY.

IlepeueHp yueOHO-METOJMUECKOT0 00ecieueH sl JUCIUIUIMHBI TPEICTABICH B TaOJIHIIE.

Bun camocTosTeapbHOM
paboThI

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUTUIUHBI
IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1. [[loaroroBka k
TEKYIIeMY KOHTPOJTIO

Meronudeckue ykazaHus [ IMOATOTOBKM K  3aHATUAM
JIEKIMOHHOTO W CEMHHApCKOro TUMNa. YTBEPXKIEHbl Ha
3acenanuu Coera (aKyJIbTeTa MaTEMATUKU U KOMITbIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'V». Ilporokon Ne 5 ot 05 mas
2022 .

MeTtoauyeckue ykazaHus MO BBIMOJIHEHHIO CaMOCTOSITEIIbHON
paboTbl oOyuaromuxcs. YTBepkJIeHbl Ha 3acenaHuu CoBera
(akynbpTeTa MaTeMaTUKU U KoMibloTepHbIx Hayk ®PI'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

MeTtonuyeckue ykazaHus MO HCIOIb30BAaHUIO HHTEPAKTUBHBIX
MeTOZIoB oOy4yeHMs. YTBepkIeHbl Ha 3acenanun Cosera
(akynbpTeTa MaTeMaTUKU U KoMibloTepHbIx Hayk ®PI'BOY BO
«Ky6I'Y». IIporokon Ne 5T ot 05 mas 2022 1.

Metoanueckue yka3aHus IO IMOJITOTOBKE 3cce, pedepaTos,
KypcoBbIX paboT. VYTBepxkaeHbl Ha 3acenanun Cosera
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(hakynpTeTa MaTeMaTUKH U KoMIbloTepHbIX HayKk ®T'BOY BO
«Ky6I'Y». [Iporokon Ne 5t ot 05 mast 2022 1.

2. |Boimonnenue Metonuyeckue yka3aHHs 1O BBIIOJHEHHIO J1ab0paTOPHBIX
nabopatopHbeIX paboT u | paboT. VYTBepxkaeHsl Ha 3acemaHuu CoBera (QakylbreTa
pacdyeTHO-TpaguUecKux | MaTeMaTHKU U KOMIbIOTepHBIX Hayk PI'BOY BO «KyoI'V».
3aaHui [Ipotokois Ne 5 ot 05 mas 2022 r.

Metonuyeckue yka3zaHUsT [0  BBIIOJHEHHIO  PACUETHO-
rpaduUecKkux 3alaHui. YTBepKIeHbl Ha 3acemanun Coera
(hakynpTeTa MaTEeMaTUKH U KOMIBIOTEpHBIX HayKk ®T'BOY BO
«Kyo6I'Y». IIporokos Ne 5 ot 05 mas 2022 r.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTSIMU 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHMYCHUAM UX 3[J0OPOBbS U BOCHPUATHS MH()OPMAIIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM;

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

— B (popme ayamnodaiina;

— B IIeyaTHOM opMe Ha s3bIKe bpaiimns.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B I1e4aTtHOH (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoi hopme;

— B (popMe 2JIEKTPOHHOTO TOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBINA TepeyeHb MOXeET ObITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJarouuxcsi.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlexiuu, mabopaTopHbIe 3aHATHUS, KOHTPOJIbHBIE PAa0OTHI, 3a4€T U IK3AMEH.

Pa3bop mpakTthueckux 3amay ¥ MPUMEPOB, MOJCITHUPOBAHUE CHUTYAIIUW, MPUBOISIINX K
TEM WU HMHBIM OIIMOKaM B MporpaMMe, BBHIPAOOTKAa HABBIKOB BBISIBICHUS M HWCIPABICHUS
omnboK B nmponecce HarrcCaHus NporpamMmal. HOCTpOGHI/Ie TECTOBBIX IPUMEPOB IJId BBISABJICHUA
OIIMOOK B MporpamMme U cpaBHEHUsI Y(H(PEKTUBHOCTH PA3NUUHBIX ATOPUTMOB.

I[J'ISI JuI ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMH 340POBBA MNPCAYCMOTPCHA OpraHu3alnsa
KOHCYJIBTAIMH ¢ UCIIOF30BAaHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPEACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHJ OLIEHOYHBIX CPEICTB AJs NPOBEAeHUS TeKyLIero KOHTPOJIs.

4.1.1 llpumepHbIii nepedeHb TeM IS pedepaToB U YCTHBIX ONIPOCOB

1.  Jlaiite onpenenenue KBa3WIMHEHHOTO YpaBHEHUS IEPBOTO MOPs/IKA, €r0 pereHus ?

2.  Kakoe reomMeTpHuecKoe TOJIKOBAaHHWE MOXXHO JaTh KBa3WJIMHEWHOMY YpaBHEHHIO
NIEPBOTO MOPSJIKA, €T0 PEILICHUI0, XapaKTePUCTUKAM ?

3. Coopmynupyiite 3agaqy Ko 11t KBa3MJIMHEHHOTO ypaBHEHHS ITEPBOTO MOPSAKA

U JANTe € FeOMETPUUECKYIO MHTEPIIPETALIHIO.

4.  UYewm ompenensieTcs TUN ypaBHEHHUS! BTOPOTO Mopsiika?

5. C mnomomplo, KakuxX MpeoOpa3oBaHUNl MOXKHO YpaBHEHHE BTOPOTo MOpsaKa
MPUBECTU K KAHOHUYECKOMY BULY?
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6.  Haiitu oGnactu runepOONUYHOCTH, HITUIITUYHOCTU U NapabOIMYHOCTH YPAaBHEHUS
U TIPUBECTHU €ro K KAHOHMYECKOMY BHJIy B 00JIaCTH TUIIEPOOTMYHOCTH.

7. Coopmynupyere Teopemy Komu-KopaneBckoii.

8.  Maiite onpenenenrne KOPPEKTHO MMOCTaBICHHOM 33/1a4i MaTeMaTUYECKON (PU3UKU.

9. KakoBbl XapakTepHble OCOOCHHOCTH 33134, MPUBOMAIIMXCS K YPaBHEHUSIM
runepOooInYeckoro Tumna?

10. B gewm 3akmrovaercs huzndeckas uaTepmnperarus Gopmynsl Jamamoepa?

11.  Yro Takoe npsimast u 0OpaTHast BoJiHA?

12.  Yro Takoe 007aCTh 3aBUCIMOCTH PEUICHUS?

13. Yem oOswsicHsieTcss TOT GakT, 4To npuHUUI [foiireHca He UMeeT MecTa B IIOCKOM
cinyyae?

14. Tlonb3ysick METOOM cITycKa, oiayuuTe u3 Gopmyisl [lyaccona pemienus 3aaauu o
KoJieOaHUN OECKOHEYHON CTPYHBI.

15. Yro Takoe 3ama3abIBaroIMil [IOTEHIHAT?

16. B kakoM ciydae MOXET CyHIECTBOBATh CTAIlMOHAPHOE PELICHHWE HEOJHOPOIHOTO
YpaBHEHHUS C HEOJHOPOIHBIMU IPAHUYHBIMU YCIOBUSIMU?

17. Kakas 3a7a4a Ha3bIBAETCS XapaKTEPUCTUIECKOM?

4.1.2 O6pa3ubl MHAUBUAYAJIBHBIX 32/IaHUI

Homep Bapuanta K 3amaHust omnpejienseTcss HOMEPOM CTYJEHTA IO CIUCKY TIPYIIIbL.
Kaxnomy BapuaHTy COOTBETCTBYET KPHBOJIMHCHHBINA TpeyronbHUK Q, ¢ rpanuueit S=3S, (cm.

[5], c. 5).

Baganme Ne 1 (k). BplubciauTh aHalIUTUYECKM MW Ha KOMIIBIOTEPE (B CHCTEME
CHMBOJIbHOM aJIreOpbl) IBOMHON W KPUBOJUHEHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO PoOJia

3o =[[axdy, 3,=[2ds, J,=[ydx,
Q S S

10 yKa3aHHBIM KOHTypaM S =35, ¢ MOJOXHUTCIbHBIM HampaBieHHEeM 00X0/a, 3alucaB s

KaXJIOH YacTH KOHTypa S, TapaMeTPUYECKOe TNPEJACTABICHUE M COOTBETCTBYIOIUEC
orpezieNieHHbIe MHTETPallbl, YIUThIBAs HalpaBiIeHHe 00X0/a.

3aganue Ne 2 (K ). Borurciuts 3Ha4eHUs KPUBOJIMHEHHOTO HHTErpaa

‘J3(Xm! ym)zi I%In((x_xm)z + (y_ ym)z)js )

roe S=S5, — yKa3aHHBIA Ui KaXJOr0 BapHaHTa KOHTYP, TOYKH (Xm, ym), m=12,3
COOTBETCTBEHHO BHEIIHSS, TPAaHWYHAs M BHYTPEHHSSI TOYKU (BBIOpaTh CaMOCTOSTENHHO),

n= (X, y)— BHEIIHsS ¢IMHAYHAS HOPMAIb K S .

Baganme Ne 3. 1) Jlokasatb, yro ¢yHkimus In ((X— Xm)2 + (y— ym)z) SABIISETCS
rapMOHHYECKOH mpH (X, y);t(Xm, y”‘), a pyHKIUS

Brt)= _[In ((x—r)2+ (y—t)z)ds

rapMoHuyeckas B Q u B obnmactn Q' =R*\Q.

2) JokazaTh aCHMOTOTHYECKOE PAaBEHCTBO

A(r,H)=In ((r)2 + (t)z)_[ ds+o(1), r? +t? —>oo.
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Baganme Ne 4 (k). Tlocrpours aHamurHdeckoe peienue MmerogoM @Dypbe mnpu
@, =¢,=0u f(x)=0 unpeacraButh popMyibl kodppunueHToB Pypbe 3a1aun

u =u,(xt)+f(x), xe(01), te(0T),
U|X:0:(00(t)a U|X:1=¢1(t),
u|t:0=H(x).

Oyukiuus Yy =H(X), omnpenensercs s BapuaHTta K  KPUBOJMHEHHBIMH CTOPOHAMH

TpeyroiabHuka Q, .

Bapanme Ne 5 (k). Ilocrpours amamuTuueckoe pemieHre Meronaom Pypee npu
@, =@, =0u f(x)=0 u npeacraButb popmyisl KodppunreHToB Pypbe 3aaun

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

au

on =py(X),

x=0

=@, (x),

x=1

on
u|t:0= H(x).

Baganue Ne 6 (k). [lns periennii 3anau 4 u 5, Boraucauts N nepBbix K0dQOHUIMEHTOB
®dypre h,  HavampHOM  (GyHKIMH y=H(x), mocrpouts rpaduku  QyHKIHHA
u™(0.3,1), uM(0.5t), 0<t<T (N =5, 10, 20, cpaBHHTH HX Ha OJHOM rpauke), MOTYINTh
rpaduku pyskuuit y=H(x), Y =u"(x,0) u onenky Hu N(x, 0)—H (X)H ©01)

Baganme Ne 7 (k). Pemutp 3agaun 4 u 5 10 HEOAHOPOIHOTO ypaBHEHHS
tertonpopoaHoct npu  f(x)=0.5qsin gzx, rae =2 ansd HEYETHBIX HOMEpOB M (=4 i
ueTHbIX HOMepoB K ; moctpouts rpadukm ¢ynxmmit u™(0.3,t), u (0.5, t), t>0; momyuuts

dopmysr st C, ().

Baganme Ne 8 (k). OGparnas TemnonpoBoaHocTh. HaliTh HayanbHOE pacrpeeseHne

V(X,t)|t:0 =G(X). TemmepaTypsl B CTepKHE, eclli B MOMEHT BpeMeHH 1>0 3a1aHO (QMHAIBLHOE

pactipenenenue g (X) — ykazaHHas Bblie QyHKIusA, V(X,t) — pelieHue 3agauu:
v, (X,t) = Av(x,t)|xeQ , v(x,t)|aQ =0, v(xb)|_, =9(x),
PaccmoTtpeTs MeToA pOCTEMIIeN peryasapu3ainuy, ¢ — MaJbli MOJ0KUTEIBHBIN apamMeTp:
v, (x,t) = Av(x,t)|xeQ , v(x,t)|aQ =0, Sv(x,0)[+Vv(x,T)=g(x)

Hna pmannoro 7 (7 = 0.1, 0.2) u BBIOPaHHOrO § BBIUUCIUTH C, (t) , MOITYYUTHb PEIICHHUE

obpaTHOil 3amaunm B BuAe KoHeuHoil cymmpl ®ypee V" (X,t), ompemenuts npuGIHXEHHO
HCKOMYIO HauaiubHyI0 QyHKIUIO V (X,0), A7 Hee MONY4YUTh peleHne npsMoi 3anadn u(x,t) c
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HavYaJIbHBIM YCJIIOBUEM u L:O =V (X, O) , BBIYUCIIUTH ¢buHaTBHYIO OrpCIIHOCTD
||u (x,T)—H (X)|| (0. TIpU pasubix 6 u N.
Baganue Ne 9 (k). Ilorenuman npocroro cios
RX) = [, @' (E(x —y)dS,,
IIPUHUMAOIINI IIOCTOSIHHBIC 3HAYCHMsI Ha IPaHULE
R(x)|s = Rg = const,

Ha3bpIBaeTCsl moTeHImaioM Pobena, a ¢* um Rg — IUIOTHOCTBIO M KOHCTaHTOW PobGena
COOTBETCTBEHHO. J[1s 3amaHHON KpHBOM S HaWTH IUIOTHOCTH * W KOHCTaHTy Rg PoOena.
Hcnonb3ys MeTo 6a3uCHBIX OTEHIIMAJIOB.

Sapanue Ne 10 (K ). [lns kpaesoit 3agaun Heiimana nis ypasaenus [Tyaccona

AV(X,Y), = F(xY),, (xy)eD,

ov

— =0.
anaD

B obnactu D =(0,7)x(0,7) BbrUUCIUTE KOIDPULIUEHTHI V,, pa3iiokeHHs pemeHus V(X,y) 1o
OPTOHOPMUPOBAHHON cHcTeMe @, (X,Y) U MOIY4YNTh aHAJUTHUECKOE pEeIIeHHE (B BUAE PAAa),

rne  f(x,y)=H(x)cos(2y) mns Heu€rHbix BapuaHToB K m f(X,y)=sin xH(y) i 4YeTHBIX
BapuanTtoB K; ¢pyukiust H(X) ans BapuanTa K onpenensiercst croponamu S2, S3 KpUBOJIMHEHHOTO

tpeyromsuuka  Q, . Ilpencrasuts rpaduk mosepxsoctn V" (X,Y); rpaduxum AVM(X,y) u
BBIYUCIUTE  MOrpemHOCTE  &(N) = (J'J.(AvN (x,y)— f(x, y))zdxdy)% ; mig n k=01, ..,7
D

NpeACcTaBUTh TabauIy Kodpduuuentos V,,. McnonszoBats Metoa dypre (MeToa pasiokeHus

no coOcTBeHHBIM (yHKIUAM omeparopa Jlammaca oO0pa3yrolIMMU TOJHYIO CHCTEMY B

noanpoctpanctse LS (D), oproronansHom equnne, L, (D) ={}®LS(D)):

/2 /2
?.0(X, y)=,/—cosnx, ¢, (X, y)=,/—cosky,
T T
2

@ (X, y)=—cosnxcosky, n k=1 2,..
T

Baganme Ne 11 (K). Pemmts 4ncieHHO BHYTPEHHIOW 3a1a4y J(Mpuxiie i ypaBHEHHs
Jlannaca

Au(x, )|, =0, (x. y)Q,

ulg =9(x,y),

WCrone3ys cucremy ¢ynkmuid ', m=1..N; e Q=Q, 0Q =S=S1US2US3,
g(x,y)=M 1pu (x,y)eS . Hpeacrapurs muuuu ypoBHs (ynxrmu U" (X,Y); BBMHCIHTH

N o
HOTPENIHOCTD 5(N):Hg—u HS niast pasabix N. BeIUHCINTH WHTETpal MO S OT HOPMAIBHOU

nponsBosHoit U™ (X, ).
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Baganme Ne 12 (k). Pemnrh 4YMCIEHHO KpaeBylO 3a1ady Ui OUrapMOHHYECKOTO
ypaBHEHUS

A W(X, y)‘Q =0, (x,¥)eQ,

ow
\/\45=a(x,y), % :b(X,y),

S

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

[IpencraBuTh: GOPMYIHPOBKY 3a7auu, MpeacTaBieHue pemeHust W(X,y), rpaduk JTMHUNA yPOBHS

TaOJMILy BBIYMCICHHBIX KO3((UIMEHTOB

GyHkuun w(X,y), HOIPEHIHOCTb 5(N)=Hg —w" o

(pusmueckas uaTepnperanus: ecinu W(X,Yy) — GYHKINU TOKA, TO BEPLIMHBI TPEYTrOJbHUKA — 3TO
TOYCYHBIC UCTOYHUKU U CTOKH).

Baganme Ne 13 (k). Pemnrs 4mclIeHHO KpaeBylo 3aaady s OUTapMOHHUYECKOIO
ypaBHenus npu yciosuu a(x,y)=0, b(X,¥)=¢ (X,y), rae ¢ (X,Y)—IUIOTHOCTh MOTEHIHANA
PobGena st S. Pemenne W(X, y) — cOOCTBEHHBIN (perysipHbIii) BUXPh 00JIaCTH.

3aganue Ne 14 (K). lns nomepos k=1, 2,...,12 pemmuTs 3aqa4y

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

u |x:0 =@ (1), u |X:,r =i(t),

ou
u|t=0=u°(X), Il u*(x),

t=0

o (t)=¢,(t) =0, pasnoxenuem ¢yHKIMIA MO cuHycaM KpatHbix ayr (mpu stom a,(t)=0).
Jns HomepoB k=1 2,..6 B3ate U’(X)=H(X), xe(0,1), u’(x)=0, xe(@,x); u'(x)=0.
Jns HomepoB k=7,..,12 — u’(x)=0, u'(x) =H(x), xe(0,1), u*(x)=0, xe (L, 7). Oynkuus
H(x) x e (0,1), ompenensieTcs KPUBOJIMHEHHBIMU CTOpPOHAaMH TpeyroipHuka Q.. 3ammcath B

AHAINTUYECKOM BHJE penieHue 3aaaun metogoM @ypee npu f (x) =0; Beinucath GopMybl 11
kooppuumentos b, (t): b/(t)=-n’b (), b.(0)=u’, b/(0)=u’. Beidoparte N  mus

L 2
NPUOTIKEHHOTO  PEIIeHUs u"(x,t) = Z b, (t)\/: sin NX, moctpouth rpaduku (HYHKIHI
1 T

2

U (x0) |

cymmbl. Crenath «aHuManuoo» rpaguko u(x, ph), xe(0,7), p=1, 2, ..., Ipu HEKOTOPOM
maiom h.

Hn HuXx

2
u(x;, t), t>0, mna HekoTOpBIX X;, rpaguku (yHKIMH H(ux(x,t)) H(O . ‘ o

3aganue Ne 15 (K ). Pemmts 5Ty 3amauy 1u1st HEOAHOPOAHOTO YPABHEHUS
U, =uU,(Xt)+f(x), xe(0,7), te(0,T),
npu f(x)=0.50sin qzx, Tae =2 i HEYETHBIX HOMEPOB U (=4 1Jis YETHBIX HOMEPOB K ;

noctpouts rpapukn ¢ynkuuid  u(0.3,t), u(0.5), t>0. 3ameuanue. 3amMeHON HCKOMOMU
(GYHKIIMM MOXHO MEPEUTH K 3a/1a4e ¢ OJTHOPOJAHBIM YPaBHEHHEM.
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I[HSI MOJIYUYCHUA 3auéTra CTYACHT MOOJDKCH BBIIMOJIHUTE W CHATh HOPCHOAaBaTCIIIO

IMMOJIYYCHHBIC IMMPAKTUYCCKHUE CEMCCTPOBEIC 3a/laHN.

BoOoo~NoO~WNE

0.
. Pager @ypee.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

4.2 ®oH OLIEHOYHBIX CPEICTB Il MPOBEAEHUS NMPOMEKYTOUYHOM aTTecTallun
4.2.1 llpumepHBbIii IepeYeHb BOMIPOCOB K IK3aMEHY

OcHoBHbIE (YHKITMOHATLHBIC TPOCTPAHCTBA.

3amMbIKaHUE MHO>KECTBA.

JlunHeitHple MHOT000pa3us MIIOTHBIE B HOPMUPOBAHHOM MPOCTPAHCTRBE.
banaxoBo poCTpPaHCTBO.

[TonosiHeHrE HOPMUPOBAHHOTO MPOCTPAHCTBA.

[Ipoctpanctso Jlebera.

N3omopdu3m, H30MeTpHst U BIOKEHUE HOPMUPOBAHHBIX MPOCTPAHCTB.
[TpoctpanctBa CoboseBa u npocTeiinas TeopeMa BIOKEHUSI.
HepasenctBo ®@puapuxca.

['unp6epTOBBI TPOCTPAHCTRA.

ITostHBIE OPTOTOHAJIBHBIE CUCTEMBI.

OpToroHanbHbl€ pa3yioKEeHUs B THIILOEPTOBOM ITPOCTPAHCTBE.

®opmynsl Octporpaackoro u ['puHa.

CrnexTtpanbHble 3a/1auu ypaBHeHus Jlamaca

VYpaBHenue AudPy3uu, NPUHLUI MAKCUMYMA.

IlepBast kpaeBast 3a1a4a ypaBHEHHS TEIJIONPOBOIHOCTH, €IUHCTBEHHOCTb.
Meton @ypse, CyleCTBOBaHUE PELLICHUS.

Crabunuszanus pemeHns Ipyu HeOrpaHMIYCHHOM BPEMEHH.

Bropas kpaeBas 3ajaua ypaBHEHHs TEIUIONPOBOJHOCTH, CYILIECTBOBAHUE.
Bropast kpaeBas 3aiaya, crabuinsanusi.

OO0parHas 3a7a4ya TEIUIONPOBOJHOCTH, HEKOPPEKTHOCTb.

OOpatHas 3a7a4a TeIIONPOBOIHOCTH, PETYIAPU3ALUSL.

["apmoHnueckue GyHKIUH.

@yHIaMeHTAIBHOE pellleHne ypaBHeHus Jlamnaca, cBoicTBa.

WNuTerpanbHOe npeacTaBieHne QyHKIHH.

["apmonnueckue GyHKIUHU, CBONCTBA.

Teopema o cpeiHEM.

[TonmpocTpaHCTBO TApMOHMUYECKUX (PYHKIIMM, TOJIHAS CUCTEMA MTOTEHIIUAJIOB.
[ToanpocTpaHcTBO rapMOHHYECKUX QyHKIUH, JeMMa HoBukoBa.

3amaua Pobena, anropuT™, MOJIHOTA CUCTEMBI.

[ToreHnnana 1BOMHOTO €105, TPAHUYHBIE CBONCTBA, MHTETPAJIBLHBINA OIEpaTop.
Mertozpl TeOpUH MOTEHIIMANA peieHus 1-0i u 2-0if KpaeBbIX 3aj1a4.
[TonHOTa cuctemsl anbda u 6erra.

MeTto 6a3UCHBIX TOTEHIIUAIIOB.

Buytpennss 3anaun {upuxne u BHyrpennss 3agaun Helimana. AnropuTMsl.
burapmonunydeckas 3asada, eAMHCTBEHHOCTh, alroput™M MBIT.

Onpenenenre 0000IIEHHONW TPOU3BOIHOM.

Teopema Pucca 06 oOrieM Bujie TMHEHHBIX (DYHKIIMOHAJIOB.

Brnoxenne runb0epTOBBIX POCTPAHCTB.

Cnencrue u3 Teopemsl Pucca.

Cy1iecTBOBaHUE U €IMHCTBEHHOCTD pelieHus 3afaun Jupuxie ypasHenus Ilyaccona
Knaccudukanus ypaBHeHU BTOPOTo MOpsiIKa.

YpaBHEHMS XapaKTEPUCTHK.

Knaccudukanus ypaBHeHU BTOPOTo MOpsiIKa.
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46. [IpuBeneHre K KAHOHUYECKOMY BUY.

47. COOTHOIIICHHSI Ha XapaKTePUCTUKAX.

48. CeTka XapaKTEpUCTHK, METOJ XapaKTEPUCTUK

49. YpaBHeHU TUNIEPOOTMIECKOTO THIIA.

50. BeiBoj ypaBHEHUI! 3BYKOBBIX KoJieOaHuil. OCHOBHBIE 3a1a4H.
51. YpaBHeHUs 3BYKOBBIX KOJIeOAHW, OCHOBHBIC 3a/1aUH.

52. KpaeBble 3a1aun Ha IpUMeEpe ypaBHEHHSI MEMOpaHbI.

53. Metox @ypbe 715 IEpBOI KpaeBoi 3a1a4m.

54. Bropas kpaeBas 3aj1a4a 3ByKOBBIX KoJieOaHUI MeMOpaHsbI.
55. 3aKOH COXpaHEHHS U TeopeMa eAMHCTBEHHOCTH

4.2.2 IlpumepHbIe OUIETHI K IK3aMEHY

BUJIET Ne 1
1. Ilpoctpanctea CoboseBa 1 MpOCTEiIIas TeopemMa BIOKCHHUS
2. Kimaccudukanus ypaBHEHHI BTOPOTO TOPSIIKA

BWIET Ne 2
1. IlepBas kpaeBas 3a/1a4a ypaBHEHHUsI TEILJIONPOBOJHOCTH, €IMHCTBEHHOCTh
2. CyiecTBOBaHME U €IMHCTBEHHOCTD pelleHus 3aaaun upuxie ypaBaenus Ilyaccona

Kputepuu orieHUBaHUS 110 3a4ETy.

Onenka «3a4TeHO» BBICTABIISACTCS TIPH YCIOBUHU, UYTO CTYJICHT TPOSBUI 3HAHUS
OCHOBHOTO MHHHMMYyMa W3YYEHHOTO Marepuajga B 00beMe, HEOOXOJAMMOM Ui MOCICIYIOIIETO
oOydenus. [IpakTuyeckoe 3ajaHUe BBITIOJTHEHO, BO3MOXHO, HMCIOTCSI OT/ICIbHBIC HETOYHOCTH U
OIIINOKH.

Onenka «He 3a4TeHO» BBICTABISETCS NPH YCIOBUHU, YTO OOHAPYKEHBI CYIICCTBCHHBIC
poOeibl B 3HAHUU OCHOBHOIO MarepHalia, MPaKTHYECKOE 3aJaHHE BBIIOJHECHO HE B IOJIHOM
00BEME, IMEIOTCS CYIIECTBEHHBIC OIMOKH, OKOHYATEILHBIX OTBETOB HE ITOYYCHO.

Kputepuu orieHUBaHUS 10 SK3aMEHY.

Onenka Kpurepuu onieHUBaHMsI [0 SK3aMEHY

O1eHKY «OTIMYHOY 3aCIyKUBAET CTYAEHT, OCBOMBIIUI 3HAHUS,
YMEHHUsI, KOMIIETEHIIUU U TEOPEeTUUECKHUI MaTepuan 06e3 npoOesos;
BBINOJIHUBIINN BCE 3a/1aHUS, TPETyCMOTPEHHbIE YU€OHbBIM IIJIAHOM
Ha BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTHUECKUE HABBIKH
poeCCHOHATFHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN
c(OPMHPOBAHBI.

O1eHKY «XOPOII0Y 3aCIyKUBAET CTYJIEHT, IPAKTUYECKH MTOTHOCTHIO
OCBOMBIINH 3HAHUS, YMEHHSI, KOMIIETSHIIMH U TEOPETHUECKUI
MaTepual, yueOHbIe 3a/laHUs HE OLIEHEHbl MAKCUMAJIbHBIM YHCIIOM
0aJ10B, B OCHOBHOM C(hOPMHUPOBaI MPAKTUUECKHE HABBIKHU.
O1eHKY «yJ10BJIETBOPUTEIBHO)» 3aCITYKMBAET CTYACHT, YACTUYHO C
npoOeIaMu OCBOMBIININ 3HAHHS, YMEHUS, KOMIETCHIIUH U
TEOPETUYECKUN MaTepHaj, MHOTHE yueOHbIe 3aJaHusl TM00 He
BBITTOJIHUIL, JINOO OHH OII€HEHBI YMCIIOM 0aJIJIOB OJIU3KAM K

Bricokuii ypoBeHb
«5»
(oTHMuHO)

Cpennuii ypoBeHb
«»
(xopor1o)

IToporoselii ypoBeHb
«3» (YynoBIe€TBOpH-

TEJIbHO)
MHUHHUMAaJIbHOMY, HEKOTOPbIE MPAKTUYECKUE HABBIKU HE
c(OpMHUPOBAHBI.
MunuManbHbII OLEHKY «HEeYI0OBIETBOPUTEIBHOY 3aCIyKUBAET CTYICHT, HE
YPOBEHB «2» OCBOMBIIINI 3HAHUS, YMEHHS, KOMIIETEHIIUA U TEOPETUUECKUI
(HEey1OBIETBOPHU- MaTepuan, yaieOHbIC 3a/JaHUs HE BBITOJIHUI, IPAKTUIECKIE HAaBBIKU

TEJIHLHO)

He cOPMUPOBAHBI.
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O1eHOUHBIC CpeNCcTBA JUII HMHBAJIHIOB W JIMII C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YU€TOM UX WHAMBHUIYATbHBIX TICUXO()U3UYECKIX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIHAAM M JIMIAM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbsI IPEIOCTABIISIETCS IOTIOHUTENILHOE BpeMs ISl TIOJrOTOBKM OTBETa Ha K3aMEHE;

— IIPH TPOBEJICHUH TIPOLICAYPHI OIICHUBAHUS PE3YJIbTaTOB 0OYUCHHSI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI IPETYCMAaTPUBACTCS MCIIOJIb30BAaHNE TEXHUYECKUX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U WVHBAIWIOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponierypa oneHUBaHUsI pe3yJbTaTOB OO0YYCHUs WHBAIUIOB M JIMII C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JI0OPOBbSI II0 JUCHUIUIMHE (MOJIYJIO) MpeayCMaTpUBaeT IPeloCTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHUYCHUSM WX 3JI0POBbS M BOCHPHUSATHUS
uHpOpMaLUu:

J1J1st JIUT C HApYIICHUSIME 3PEHHS:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcsi.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJIbHOH y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHMS M CHUILTHHBI (MOXYJIA).

5.1 YueOnas Jureparypa:

1. Tpenorun B.A., Henocexuna N.C. YpaBHeHuUsI B 4aCTHBIX TPOU3BOTHBIX.
[DnexTponHbIi pecypc] — DnekTpoH. gaH. M.: ®usmarnut, 2013. — 228 c¢. — Pexum gocryna:
https://e.lanbook.com/book/59744?category _pk=3145#book _name

2. Onmneiinuk O.A. Jlekuuu 00 ypaBHEHHSIX C YACTHBIMHU MPOU3BOIHBIMU. [ DIEKTPOHHBIN
pecypc] — DnexTpoH. aaH. M.: Jlaboparopus 3Hanui, 2015. — 263 c. — Pexxum pocryna:
https://e.lanbook.com/book/70703?category _pk=906#book_name

3. Bnapumupos B.C., Kapunos B.B. YpaBuenust Matematuueckoit puszmku.
[DnexTpoHHbI pecypc] — DnekTpoH. naH. M.: ®usmatiaut, 2000. — 400 c. — Pexxum gocryna:
https://e.lanbook.com/book/2363#book_name

4. Tpenorun B.A. ®yHKIMOHATBHBIN aHAIN3. [ DIEKTPOHHBIN pecypc] — DIEKTPOH.
naH. M.: ®usmaraut, 2007. — 488 c. — Pexum gocryna:
https://e.lanbook.com/book/59471?category pk=911#book_name

5. Bamapun A.A., Bnagumupos B.C., Kapumoa X.X., Muxaitnos B.II., Cunopos
10.B., Ilabynun M.M. COopHUK 3a/1a4 110 ypaBHEHUSIM MaTeMaTH4eckoi (pU3uKu.
[DneKkTpoHHBIN pecypc] — OnekTpoH. aaH. M.: ®usmaraut, 2003. — 288 ¢. — Pexum nocryna:
https://e.lanbook.com/book/59314#book name

6. Ilerposckuit N.I'. JIekuuu 06 ypaBHEHHSAX C YACTHBIMHU MPOU3BOHBIMH.
[DnexTponHbIi pecypc] — DnekTpoH. naH. M.: ®usmatiaut, 2009. — 404 c. — Pexxum gocryna:
https://e.lanbook.com/book/59551#book name

7. CoGonesa E.C., ®ateena I'.M. 3agauu u ynpaxHeHus 10 ypaBHEHUSM
MaTeMaTHuecKo Gu3ukh. [DNeKTpoHHBIN pecypc] — DnekTpoH. nad. M.:@uszmatnut, 2012, —
96 ¢. — Pexxum noctyma: https://e.lanbook.com/book/5295#book name

8. Mypaukun B. I'. UHxeHepHbIe U HayuHBIE paciyeThl B IPOrPaMMHOM KOMILIEKCE
MathCAD: y4ue6Hoe mocobue. — Camapa: CTACY, 2011. — 84 ¢. - noctymuo: www.biblioclub.ru
— YuauBepcurerckas 6unbamnoreka ONLINE.



https://e.lanbook.com/book/59744?category_pk=3145#book_name
https://e.lanbook.com/book/70703?category_pk=906#book_name
https://e.lanbook.com/book/2363#book_name
https://e.lanbook.com/book/59471?category_pk=911#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
http://www.biblioclub.ru/
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5.2. Ilepuoauyeckue u3IaHusl

[IpuBenéunpie KypHansl umeroTrcs B (oune Hayunoit Oubnuorexkn KyOI'Y,
https://www.kubsu.ru/ru/node/15554,

1. Kypnan «MaTtemaTnueckoe MOJEINPOBAHUEY.

2. Kypnan «KypHai BBIYUCIUTEIHHON MAaTEMATUKH U MAaTEMATHYECKON (PU3UKH.

3. XKypnan «[IpuknagHas MaTeMaTHKa U MEXaHUKA.

4. Kypnan «[IpuknagHas MexaHuKa U TEXHUYECKast (PU3UKay.

5.3. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NMPo(ecCHoOHATbHbIE 0a3bl
JAHHBIX H MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ruy» https://www.book.ru

4. DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:

1. Hayunas snekrponnas oubmuoreka (HOB) http://www.elibrary.ru/

2. HammonanpHas 35ieKTpoHHas 6MbIuoTeka (JoCTym K DNeKTPOHHON OHOIHoTEKe
nucceprauuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) https://rusneb.ru/

3. «Jlekropuym TBy» http://www.lektorium.tv/

4. Yuusepcuterckas uHdopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

Pecypchbl ¢cB0OGOIHOTO T0CTYHIA:

1. KubepJlenunka (http://cyberleninka.ru/);

2. ®epepanbublii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/;

3. Hudopmannonnas cucrema «ExanHoe OKHO JOCTYyIa K 00pa3oBaTeIbHBIM PECypcamM»
http://window.edu.ru/;

4. EnunHas KoJUIeKIHs TU(PPOBBIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

5. ®denepanbHbIil HEHTP HHPOPMAIIMOHHO-00Pa30BATENFHBIX PECYPCOB
(http://fcior.edu.ru/);

6. Cmyx0a TeMaTHYeCKHUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

7. Cnoapu u sHIHKIONEMK hitp://dic.academic.ru/;

8. OOpazoBarenbHbIN MopTan «Y4eda» http://www.ucheba.com/;

9. Cnucok smreparypsl mo MathCAD. O06pa3oBarenbHbII MAaTEMaTHUSCKHUNA CaNT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/IbHbIC H MH(POPMAIMOHHBIE pecypehl
KyoI'Vy:

1. Cpena momyibpHOTO qUHaAMHYecKoro ooydenus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IJIaHOB, YI€OHO-METOIMICCKUX KOMIUICKCOB, IMTyOIUKAIIUN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmmoreka nHPOPMAIMOHHBIX pecypcoB Kadeapsl HHPOPMAIIMOHHBIX
oOpazoBaTeNnbHBIX TeXHOMOTHi http://mschool.kubsu.ru;

4. DnexktpoHHbIi apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

6. Meroauyeckue yKa3aHusl Jisi OOYYAIOIIMXCSI MO OCBOCHHI) JTUCIHUTLINHBI
(Mmomyuis)


https://www.kubsu.ru/ru/node/15554
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://e.lanbook.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://rusneb.ru/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
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[To kypcy mpemycMOTpEHO MPOBEACHHE JICKIIMOHHBIX 3aHATHH, HAa KOTOPBIX JaeTCs
OCHOBHOHM TEOPETHYECKHI MaTepHai, pacCMaTPHBAIOTCS OCHOBHBIC NMPUEMBI PEUICHHS 33134 U
pelaTCs MPUMEPHI MPAKTUISCKUX 3a]1ad.

Ha naGopaTOpHBIX 3aHSATHIX CTYIEHTHI, peliasi CEeMECTPOBBIC 3allaHMsl, MPUOOPETaIoT
MPAKTUYECKUE HABBIKY MIPUMEHEHHUS KOMITBIOTEPHBIX ITAKETOB, HAITMCAHUS ¥ OTJIAJIKH [IPOTPAMM,
POTPAMMHOM peai3aliy AITOPUTMOB KOMITBIOTEPHOU TpapUKH.

BaxneiimM sTanmoM Kypca SIBISIETCS CaMOCTOsTENbHas paboTa 1O JUCIUIUIMHE
«YpaBHEHUS] C YACTHBIMH IPOU3BOIHBIMH», BO BpPEMs KOTOPOH CTYACHTBHI OCYIIECTBISIOT
npopaboTKy HEOOXOJMMOTO MarepHuaja, HCIONb3ysl JIMTEpaTypy U3 OCHOBHOTO U
JIOTIOJTHUTEIILHOTO CITUCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOJIO, W3ydas MpHMEphl 3alad,
PacCCMOTPEHHBIX Ha JICKIHSIX U Ha MPAKTUYECKUX 3aHATUSAX, U 00pa3ibl MPOrpaMM MO TeMaM
71a00paTOPHBIX 3aHATHIA (BBIAAIOTCS CTYICHTAM B QJIGKTPOHHOM BUJIC).

B ocBoeHWW MUCHUIUIMHBI WHBATUAAMUA M JHUIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaa.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIONUM HHIMBUYyaTU3allMd O0yYCHUS U YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM H O0YyYaroImUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajabHo-TexHUYecKkass 0a3a, HeoOXxoauMMasi
00pa30BaTe/ILHOIO NMPOLECcCa MO JUCHUILINHE (MOLYJIIO)

Pacnipenieniearie BHIIOB MaTepHATbHO-TEXHUYCCKOTO OOSCICUYCHHUs 10 BUAAM 3aHITHMA
MIPEACTABIICHO B TaOIHIIE.

AJIsA OCYIIECTBJICHUA

HanmenoBanue
CIIEIIUAJIbHBIX TOMEIIEHUHN

OcHaIIIEeHHOCTh
CIIequaJIbHbBIX HOMCHICHI/Iﬁ

Ilepeuensb JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCIIeUeHUs

VYueOHble ayJUTOPUH IS
MPOBEACHUS 3aHATUN
JIEKLIMOHHOTO THIIA

(302H, 303H, 308H, 309H,

Mebens: yueOHas MeOenb.
TexHuueckue cpeacTna
0o0y4eHust: IKpaH, MPOEKTOP,
KOMITBIOTED

CPEACTBO MOATOTOBKHU
npesenranuit MS PowerPoint;
MaTeMaTUYeCKHI MaKeT

MathCAD

(301H, 309H, 316H, 320H)

UHPOPMAIMOHHO-
00pa3oBaTEIbHYIO CpeIy
OpraHu3alyu

505A, 507A)

VYuebuple  ayautopum it | MeOGenb: yueOHas meOens. WnTepueT-Opay3eps! mms
MPOBEACHUS naboparopHbix | TexHHUYecKHe cpencTBa MPOCMOTpa CalTOB B CETH
pabor, IPYIIOBBIX u | 00ydeHHs:: SKpaH, IPOEKTOP, Wnrepner;

WHIMBUAYATBHBIX KOMITBIOTED € JOCTYIIOM K CETH | CPEACTBO MTOATOTOBKU
KOHCYJIbTAI[U} «IHTEpHET» U B BJIEKTPOHHYIO npesenTanuiit MS PowerPoint;

MaTeMaTU4ECKUIl akeT

MathCAD

Y4eOHbIe ayJUTOPUH JUIS
NPOBEJICHUSI TEKYyLIEH U
NPOMEXYTOYHON aTTECTALNN
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

MeoGenb: yueOHas meOens.
TexHHYECKHE CPEACTBA
00yueHUsI: IKpaH, IPOEKTOP,
KOMITBIOTEP

MaremaTnuecKui makeT

MathCAD

Hns

CaMOCTOSTEILHOU

paboTel  oOyyarouxcs

MIPeyCMOTPEHBI

IMOMEIICHHS,

YKOMIUIEKTOBAHHBIE CHEIMATU3UPOBAHHON MeOebio, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M oOecrnedeHneM J0CTyna B JJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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HaumenoBaHue moMereHui
JUISL CAMOCTOSITEITFHOM PabOTHI
00yJaronmxcs

OCHAIIIEHHOCTh MTOMEIICHHU
JUTSL CAMOCTOSITEIILHOM pabOThI
00yJaronuxcs

[TepeueHs MUIIEH3MOHHOTO
MIPOTPaAMMHOTO 00ECTICUCHHUS

Ilomemenue minsg
CaMOCTOSTEITLHOM pabOTHI
oOyJaronuxcs (YUTaIbHBIN 327
Hayunoit 6ubnmnorexn)

Mebenb: yueOHas MeOenb
Kommnekr
CITCITHATN3UPOBAHHON MeOeTH:
KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS
TEXHUKA C TIOJKITIOUCHHEM K
MH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHOM CETH
«HTEpHET» U TOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPELy
00pa3oBaTeIbHON OpraHn3aIii,
BeO-KaMepHl,
KOMMYHHKaIIHOHHOE
o0opyoBaHue,
obecreunBaroIee T0CTyM K
CETH MHTEPHET (TIPOBOIHOE
coeZIMHEeHNe 1 OecrpoBOIHOE

coenuHenue no texuonornn Wi-
Fi)

WuTepueT-0pay3eps! s
MPOCMOTpa CalTOB B CETH
HNutepner;

CPEACTBO MOATOTOBKHU
npesentanuit MS PowerPoint

Ilomemenue misg
CaMOCTOSITEIbHON PadOTHI
obyuarormuxcs (301H, 302H,
303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H,
316H, 318H, 320H)

MeOGenb: yueOHas meOens.
ITopxnroyenue k
WH(POPMAITMOHHO-
KOMMYHHMKaLlMOHHON CETH
«HTEpHET» U AOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpemy
00pa3oBaTeIbHON OpraHu3alu

Wntepuer-Opay3epsl st
IPOCMOTpa CAUTOB B CETU
WNHurepHer;

CPE/ICTBO MOATrOTOBKH
npesenranuit MS PowerPoint




