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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 YPAaBHCHHWI B YACTHBIX IPOW3BOJIHBIX, HAXOMASIIUX MPUMEHEHHE B
3aJjayax ~ MareMaTHYecKod  (u3uke, MexaHuke, Owonorum, dkojoruu. OBiageHue
AHATIUTUYCCKUMU W BBIUYUCIHUTEIBHBIMA METOJAAMH PEIICHUS HAYaIbHO-KPAeBhIX 3a7ad
MaTeMaTHYECKON (PU3NKH.

1.2 3agaun IUCLUIIIAHEL.

OBnazieHue OCHOBHBIMH MOHSATUSIMU, UJESIMU U METOJIaMU TEOPUHU YPABHEHUM B YACTHBIX
MIPOM3BOHBIX; pealn3alus alrOPUTMOB METo/la 0a3MCHBIX MOTEHIMAIOB PELICHUS OCHOBHBIX
HAYaJIbHO-KPACBBIX 3a/1a4 C KMCIIOJb30BAaHHEM CHCTEMbl KomIbioTepHoil anreopsl (MathCAD),
BU3YaIU3aIUs MOJTYYSHHBIX PE3yJIbTaTOB.

[Ipu ocBOCHMM AMCHUILIMHBI BRIPAOATHIBACTCS OOIIeMaTeMaTHIeCKasl KyJIbTypa: YMEHHE
JIOTUYECKH MBICIUTh, MPOBOAUTH JOKA3aTEIbCTBA OCHOBHBIX YTBEPXKJACHUN, yCTAaHABJIMBATh
JIOTUYECKHE CBSI3U MEXKAY TMOHSATHUAMH, TPUMEHSATh TOJYYCHHBbIC 3HAHHUS I aHaIu3a
muddepeHIIManbHbIX ypaBHEHUH B YAaCTHBIX NPOU3BOAHBIX U A(G(EKTHBHO UX pelIaTh.
[Tomyyaemblie 3HaHUS JIEKAT B OCHOBE MAaTeMAaTHYECKOTO 00pa30BaHUs M ONMMPAIOTCS 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 MPOTrPaMMBI.

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 pE3YyJIbTAaTOB OOyUYEHHUS IO AUCHUIUIMHE (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 NOHATHA, MCTObI 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 JI1 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 COJIepKalINX YPAaBHEHHUS C YACTHBIMU ITPOU3BOTHBIMHU




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
Brnageer HaBBIKaMU YHCIICHHOTO PEIICHUS 33124,
CBSI3aHHBIX C MATEMAaTUYECKUMU MOJICIISIMU,
COICpKAIIMMH YPaBHEHUS C YaCTHBIMU TPOU3BOTHBIMU

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

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

NuaukaTtopsl  TOCTHOKEHUS KOMIIETCHIIMA  CYUTAIOTCS  C(HOPMHUPOBAHHBIMU  TIPH
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, IPAKTUUECKHE
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 cTyieHTa

2.3 ConeprkaHue pas/iejioB TUCIUILUTHHBI
2.3.1 3aHaTHUa TEKIIMOHHOTO THUIIA

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 HOPMHPOBAHHOM IIpocTpaHcTBe. banaxoBo
npoctpaHcTBo. [lononHeHre HOpMUPOBAHHOTO

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

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

VYpaBHeHHe VYpasaenue nuddy3uun, IpUHLIKI MAaKCUMyMa. 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
3amava, ctabunm3sanus. OOpaTtHas 3a1a4a
TEIIONPOBOIHOCTH, HEKOPPEKTHOCTL. OOpaTHas 3a1a4a
TEIUIONPOBOAHOCTH, PETYIISIPU3ALIUS

IMapmonuyeckne |@yHaamMeHTaIbHOE pellIeHHE ypaBHeHuUs Jlamaca, YO
byHKIIH cBoiicTBa. IHTerpangpHOe mpeacTaBieHue pyHKIUH.
["apmonunueckue GpyHkiuu, cBoiictBa. Teopema o
4 cpeaneM. [loanpocTpancTBO TapMOHUYECKUX (DYHKITHIA,
II0JIHAsl CUCTeMa IoTeHnuanos. [loanpocrpancTso
rapMoHn4eckux QpyHkuuii, remma HoBukosa. 3anaua
PoOeHa, anropuT™m, NOJIHOTA CUCTEMBI
/- cemecTp
DJIEMEHTEI [ToreHimana ABOMHOIO CJI0s, TPAaHUYHBIE 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.
Cy1ecTBoBaHNE U €IMHCTBEHHOCTD PEILIECHUS 3aJa4H
Jupuxiie 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 KoJeOaHHI MeMOpaHBbI.
3aKOH COXpaHEHMsI 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 KpUBOJIMHEHHOIO HHTErpasia IepBOro 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 |OptoroHanbHble cucTeMbl. Paznoxenue B psg @ypbe 3a1anHON QyHKINN JIP
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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 3aaa4a JQupuxie s ypasHenus Jlannaca 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 |BayTtpennsis kpaeBas 3anada Jupuxie nis ypaBHenus I[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 pedepara (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 y4yeOHO-METOIUYECKOTO OOECHEUYEHUsSI Il CaMOCTOSITEILHON paboOThI
00y4aromuxcs Mo AUCUUIIINHE (MOIYIIIO)
CaMocTtosiTenbHasi paboTa CTYACHTOB IO JTUCIUIUIMHE BKIIOYACT CIEAYIONIUE BHJIBI

JACATCIIBHOCTH

— NpopabOTKy U aHAJIU3 JEKIMOHHOIO MaTepuana;

— U3y4eHue yueOHOM! JInTepaTypsbl;

— nouck nHpopMamuu B cetu THTEpHET 10 pa3IMYHBIM BOTIPOCaM;

— 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 CoBera (akysbTeTa MaTEMATUKN 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
«Kyo6I'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.

Mertoanueckue yka3aHus IO IMOJITOTOBKE 3cce, pedeparos,
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 Metoaudeckue yKa3aHHs IO BBIIOJHEHUIO J1a00paTOPHBIX
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 MaTEMaTUKH U KOMIIbIOTepHbIX HayK ®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, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

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

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

— B (popme ayamnodaiina;

— B IIeyaTHOM opMe Ha s3bIKe bpaiimns.

JIist an ¢ HapyHWIEHUsIMHU CIlyXa.:

— B I1e4aTHOH (hopme;

— 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 OINMOKaM B MporpaMMe, BBHIPAOOTKAa HABBIKOB BBISABICHUS M HUCIPABICHUS
omnboK B mponecce HarrCaHus MporpaMmal. HOCTpOCHI/IC TECTOBBIX IPHUMEPOB IJId BBIABJICHUA
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. I[aﬁTC OIMPCACIICHUC KBa3UJIMHEHHOI 0 YpaBHCHUA ICPBOTO IMOpAAKa, Cro pCI_HCHI/I}I?

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 3amaHms ompenensercs HOMEPOM CTYJEHTA II0 CIUMCKY TPYIIIBL
KaxmoMy BapuaHTy COOTBETCTBYET KPHBOJIMHEHHBIN Tpeyroabuuk Q, ¢ rpanumeit S=3, (cm.
[5], c. 3).

Baganme Ne 1 (k). Bplumcnurh aHanmMTHY4eCKd M Ha KOMIBIOTEpEe (B CHCTEME
CUMBOJIbHOM anreOpbl) IBOWHON U KPUBOJIMHEHHBIE HHTETPAJIbl IEPBOTO U BTOPOTO poja

Jo :_[jdxdy, J; :.[st, J, :Iydx,
Q S S

[0 YKa3aHHBIM KOHTypaM S =S, C IOJIOKHUTCIbHBIM HaIlpaBieHHeM 00X0/a, 3almcaB Uil

KQKIOW YacTH KOHTypa O, [apaMeTPUYeCKOe TMPEICTABICHHE U COOTBETCTBYIOIIHE
orpezieNieHHbIe MHTETPalIbl, YIUTHIBAs HalpaBiIeHHe 00X0/a.

Bamanue Ne 2 (K ). BeluvciuTh 3Ha9€HUs KPUBOJIMHEWHOTO HHTErpaa

‘]S(Xm1 ym):% j%ln((x_xm)z + (y_ ym)2>js ;

rae S=S, — yKa3aHHBIA /U1 KaXIOTO BapHaHTa KOHTYpP, TOYKH (Xm, ym), m=123 -
COOTBETCTBEHHO BHEIIHSS, T'PaHWYHAas W BHYTPEHHSSI TOYKU (BBIOpaTh CaMOCTOSTENBHO),

n=i(X, y)— BHELIHs eAMHUYHAS HOPMAIb K S .

Baganme Ne 3. 1) Jlokasath, urto QyHKmus In ((X— Xm)2 + (y— ym)z) SBJIIETCS
rapMoHndeckoi npu (X, y)¢(xm, y’“), a GpyHKIMS

B(r,t)= .[In ((x— ry + (y—t)z)ds

rapmonndeckas B Q u B obnactu Q" =R*\Q.

2) Joka3zaTh aCUMOTOTHYECKOE PAaBEHCTBO

AOD=(rf+(F )] dsro®, 1+t >0,
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Bamanue Ne 4 (k). Iloctpouth aHamuTHuecKoe pemeHue wmetomom Dypbe mnpu
@, =@, =0 u f(x)=0 u npencraButs Gopmyisl ko3ddunuenToB Pypoe 3amaun
u =u,(xt)+f(x), xe((©1, te(01),

ul =e®), ul =e0),
u |t:0 =H (X) '

®ynkmus  y=H(X), ompenensercs Uil BapuaHTa K  KPUBOJIMHEHHBIMH —CTOPOHAMH

tpeyronbauka Q, .

Bamanue Ne 5 (k). Iloctpouts aHamuTHueckoe pemeHue wmerogom @Dypbe mnpu
@, =@, =0 u f(x)=0 u npencraButs Gopmyisl ko3ddunnentor Dypbe 3a1a9u

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

ou

on =@y (X)),

x=0

=p,(X),

x=1

on
u|t:O: H(x).

Bamanue Ne 6 (k). Jlna pemenuii 3anau 4 u 5, Beraucauth N nepBbix Ko>(QPUIMEHTOB
Dypne h.  navaneHOM  QyHKIMHU y=H(x), mnocrpoutrs rpapuku  (HyHKIHHA

u"(0.3,t), u"(0.5,1t), 0<t<T (N =5, 10, 20, cpaBHUTH HX HA OJHOM TpaduKe), HONYIHTH
rpaduku pymxuuit y=H(x), ¥y =u"(x,0) u omenky Hu N(x,0)-H (X)H 01"

Bamanue Ne 7 (K). Pemuts 3agaum 4 ¥ 5 11 HEOQHOPOJHOTO yPaBHEHHUS
teronposogHoctd npu  f(x)=0.5qgsin qzx, rae (=2 aias HEYETHBIX HOMEpPOB M (=4 A
yeTHBIX HOMepoB K ; moctpouts rpadmkm ¢ymxumii U (0.3,t), u"(0.5,t), t>0; momyunrs
dbopmyast as C.(t).

Baganme Ne 8 (K). OGpartnas TemnonpoBoaHocTh. HaliTh HavanbHOE paclpeieleHne

V(X,'[)|t:0 =G(X). TemmepaTypbl B CTEpKHE, ECIIM B MOMEHT BpeMeHH T>0 3a1aH0 (huHATBHOE

pactipenenienue g (X) — ykazaHHas Bblle QyHKIus, V(X,t) — pelieHue 3agauu:
vt =Avx )| o, VO], =0, v(xb)]_, =g (),
PaccmotpeTs MeTo pOCTEMIIEeN peryaspu3aiuy, ¢ — MaJbIA IOJIOKUTEIBHBIN ITapaMeTp:
v, (x,t) = Av(x,t)|xeQ , v(x,t)|aQ =0, Sv(x,0)|+v(x,T)=g(x)

Jns mannoro 7 (7 = 0.1, 0.2) u BEIOPaHHOTO § BBMUCIHTH C, (t) , MOJIYYHUTHh PEIICHHUE

oOpaTHOW 3amaun B BUAEC KOHEUHOU cymmbl Dypbe vi(x 1), OTIPEACTUTh MPUOTHIKEHHO
HCKOMYIO HadalbHYI0 (QyHKIMIO V (X,0), Ul Hee MOJIyduTh pelieHne npsMoi 3agaun u(x,t) c
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HaYaJIbHBIM YCJIIOBHEM u L:O =V (x,0), BBIYHMCIIUTH (buHaTBEHYIO MOTPEITHOCTh
||u (x,T)-H (X)|| (0. TPH pasubix o u N.
Baganue Ne 9 (k). IoTenuuan MIPOCTOTO CIIOS
RX) = [, ¢*OE(x —y)dS,,
HpI/IHI/IMaIOIJ_II/Iﬁ MOCTOAHHBIC 3HAYCHUA HA I'PAaHULIC
R(x)|s = Rg = const,

Ha3pIBacTCs MOTEHOHMaaoM PobOena, a @* W Rg — IUIOTHOCTBIO M KOHCTaHTOW PoOeHa
COOTBETCTBEHHO. JIJI1 3alaHHOM KPWBOW S HAWTH IUIOTHOCTH (@° M KOHCTaHTy Rg PoOeHa.
Hcnonp3yst MeTo]] 0a3UCHBIX TOTEHIIUAJIOB.

3aganme Ne 10 (K ). s kpaeBoit 3anaun Helimana nis ypasaenus [lyaccona
AV(X,Y), =T Y)., (xy)eD,

N .
anaD

B obnactu D= (0, )% (0,77) BBIUUCIUTH KOIDDHULUEHTBI V,, Pa3I0KEHUs peleHus V(X,y) Io
OPTOHOPMUPOBAHHON cucTeME @, (X,Y) M MOIY4UTh aHATUTHYECKOE pelleHue (B BUIE psAja),

rae  f(x,y)=H(x)cos(2y) s HeyéTHbIX BapuaHToB K u f(X,y)=sin xH(y) I 4YeTHBIX
BapuanTtoB K; ¢pyukiust H(X) ans BapuanTa K onpenensiercst croponamu S2, S3 KpUBOJIMHEHHOTO

tpeyromsuuka Q, . Ilpencrasuth rpaduk moBepxuoctn V' (X,Y): rpaduxm AV"(X,y) u
BBIMUCIATL  HOrpemHocts  g(N) = (” (AVN (x,y)— f (X, y))zdxdy)}/2 ;s n k=01,...,7
D

npencTaBuTh Tabnuny kospduuuentos V,, . Mcnonb3oBats mMetoq dypre (METON paszioKeHUs

no coOcTBeHHBIM (yHKIUAM omeparopa Jlammaca oO0pa3yrolIMMU TOJHYIO CHCTEMY B

noamnpocrpanctse LS (D), oproronansaom equnnite, L, (D) ={3®LS(D)):

[2 [2
Poo(X,Y) =,[=cC0SNX, @y (X y)=,/—cosky,
T T
2

o (X, y)=—cosnxcosky, n,k=12,..
T

3aganue Ne 11 (K). Pemmts uncienno BHYTPEHHIOW 3ajauy /lupuxiie 1 ypaBHEHUS
Jlamaca

Au(x,y)|Q:O, (x,y)€Q,

ul, =9(x,y),

WCroNb3ys cucremy ¢ynkmuid @', m=1..N; rae Q=Q,, 0Q ,=S=S1US2US3,

g(x,y)=M mnpu (x,y)eS . IlpeacraButb JNMHUU YpPOBHS (QYHKIHHU UN(X, Y); BBIYUCIHTH

HOTPEUIHOCTb 5(N)=Hg—uNHS ais pasHbix N. BbluvcinuTh MHTErpai mo S OT HOPMalbHOU

npomssoxroit U™ (X, ).
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Bamanume Ne 12 (K). PemmmTh 4MCIEHHO KpaeByro 3amady Ui OMTapMOHHYECKOTO
ypaBHEHUS

A W(X, y)‘Q =0, (x,¥)eQ,

W, =a(xy), 2 =b(x,y),

on s

-1,(x,y) €S, 0,(x,¥)eS,,

rae a(X, ¥) =10,(x,y)€S,, mb(x,y)=41(x,y)€S,,
1(x,y)eS,, 0,(x,y) €S,

[TpencraBuTh: GOPMYIHPOBKY 3a7a4M, IPEICTABICHHE peleHus W(X, Y), rpaduK JUHUNA YPOBHS

TaOJIMIy BBIYMCICHHBIX KO3((QHUIHEHTOB

Gynknum  w(X,y), MOrpenIHOCTh 5(N)=Hg—wN o

(pusnueckas uHTepperanus: ecan W(X,y) — QyHKIHNU TOKA, TO BEPLUIMHBI TPEYTOJIbHUKA — ITO
TOYCYHBIC UCTOYHUKU U CTOKH).

Bamanume Ne 13 (K). PemmTh 4mcieHHO KpaeByro 3amady Ui OUTapMOHHYECKOTO
ypasHenus npu yenosun a(x,y)=0, b(X,¥)=¢ (X,Y), rae ¢ (X, y)—I0THOCTH mOTEHIMATA
PoGena juist S . Pemenne wW(X, y) — COOCTBEHHBIH (pEryIspHbIA) BUXPh 00JIACTH.

Bamanue Ne 14 (k). /s momepos k=1, 2, ..., 12 pemuTs 3a1a4y

utt:uxx(xlt)+f(x)’ X€(0,7Z'), tE(O,T),

ulx:o =% (t) ! UL:” = ¢1(t) )

ou
_,0 1
uLO—u (x), Sl =u (),

t=0

o, (t) =, (t) =0, pasnoxenuem QyHkuuii mo cuaycam KpartHbix ayr (mpu stom a,(t)=0).
Jlns HOMepoB k=12,...6 B3srs U’(X)=H(x), xe(0,2), u’(x)=0, xe(,z); u'(x)=0.
Jlns HoMepoB k=7,...,.12 — u’(x) =0, u'(x) =H(x), x€(0,1), u'(x)=0, xe (L, ). Oynxuws
H(x) x e (0,1), onpenensiercss KPUBOIMHEHHBIMUA CTOPOHAMH TpeyronbhHuka Q. 3ammcath B

aHAJIMTUYECKOM BHJE pelieHue 3aaaun MerogoM @ypwe npu f (x) =0; BeIUcaTh GOPMYIIbI IS
KO3 (HUITUEHTOB b,(t): b/(t)=—n%b,(t), b/(0)=u?, b (0)=u’. Bri6path N TUTST

N [2
NPUOTIKEHHOTO  PEIICHUS ut(x,t) = an (t),[—sin nx, mocTpouts TpapuKU PYHKIMI
T Vs

(ut (X,t)) H(ZO’”) U UX

u(x;, t), t>0, mna HekoTOpBIX X;, rpaduku (yHKIMH H(ux(x,t)) H(ZO . ‘

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

Bamanue Ne 15 (K ). Pemmnts 5Ty 33124y JU1sl HEOJHOPOJAHOTO yPABHEHHUS

UttZUXX(X,t)+f(X), XE(OJZ'), tG(O,T)a
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npu f(x)=0.5qsin gz, Ta€ =2 s HEYETHBIX HOMEPOB U (=4 JUIsl YETHBIX HOMEPOB K ;
noctpouts rpapuku Gynkuuii  u(0.3,t), u(0.5), t>0. 3ameuanue. 3aMeHOH MCKOMOM
GYHKIIMM MOXHO MEPEUTH K 3a/1adye ¢ OTHOPOJAHBIM YPaBHEHHEM.

HJ’I?I IMOJIy4YCHUA 3auéTa CTYACHT MOOJDKCH BBIIIOJIHUTE W CAAaTh IIPCIIOAaBaTCIIO
MOJIYYCHHBIC MMPAKTUUICCKHUEC CEMCCTPOBBIC 3a/IaHUA.

4.2 ®oH OLIEHOYHBIX CPEICTB sl MPOBEAEHUS MPOMEKYTOUYHOM aTTecTalun
4.2.1 llpumepHBbIii IepeYeHb BOMPOCOB K IK3aMEHY

OcHoBHBIE (PYHKIIMOHATIBHBIE IPOCTPAHCTBA.

3aMbIKaHHE MHOXKECTBA.

JluneliHpIe MHOTOOOPa3us IUIOTHBIE B HOPMHUPOBAHHOM MTPOCTPAHCTBE.
banaxoBo mpocTpaHCcTBO.

[ToronHEeHE HOPMUPOBAHHOTO MTPOCTPAHCTBA.

[Ipoctpanctso Jlebera.

N3omopdusm, n30MeTpHs U BIOKEHHE HOPMUPOBAHHBIX IPOCTPAHCTB.
[TpoctpanctBa CobosieBa U mpocTeias TeopeMa BIOKEHUS.
HepasenctBo ®@puapuxca.

0. I'map0epTOBHI MPOCTPAHCTRA.

11. Psnbe1 @ypee.

12. TlonHbIE OPTOrOHATBHBIE CUCTEMBI.

13. OproroHanbHbIe Pa3I0KEHUS B THIHOSPTOBOM MPOCTPAHCTBE.

14. ®opmynsl Octporpaackoro u ['puna.

15. CnexTpanbHble 3a1aun ypaBHeHus Jlamnaca

16. YpaBuenue quddy3uu, IpUHIUIT MAKCUMyMa.

17. IlepBas kpaeBas 3a7a4a ypaBHEHUS TEIUIONPOBOJHOCTH, €IMHCTBEHHOCTD.
18. Meton @ypbe, CylIeCTBOBAHUE PEIICHHUS.

19. Crabunuzanus pemeHns Ipyu HeOrpaHMYCHHOM BPEMEHH.

20. Bropas kpaeBas 3a1a4a ypaBHEHUS TEILIONMPOBOIHOCTH, CYIIIECTBOBAHHUE.
21. Bropas kpaeBas 3aaa4a, CTaOMIH3aIIus.

22. O6paTHas 3aja4a TeIIONPOBOJHOCTH, HEKOPPEKTHOCTb.

23. OOparHas 3a/1a4a TerIONPOBOIHOCTH, PETYIISIPU3AIIHS.

24. 'apmoHuyeckre pyHKIUH.

25. ®dyngaMeHTaTbHOE pelIeHne ypaBHeHus Jlamaca, cBoiicTBa.

26. nTerpanbHOE npecTaBieHne QyHKIHMH.

27. 'apmonnyveckne yHKIINH, CBOMCTBA.

28. Teopema 0 CpeHEM.

29. IMonmpocTpaHCTBO rapMOHUYECKHUX (PYHKIUH, ITOJTHASI CUCTEMAa TOTEHITHAJIOB.
30. [ToampocTpaHcTBO rapMoHMUecKuX (yHKIUH, Temma HoBukoga.

31. 3agaga PobeHa, alropuT™, IMOJTHOTA CHCTEMBI.

32. [loteHnumana 1BOMHOrO Ci10s, TPaHUYHbIE CBOICTBA, HHTErPAJIbHBIN OIEepaTop.
33. MeTtoapl TeOpHH IMOTSHIIMANIA PEIIeHHs 1-0i U 2-0i KpaeBhIX 3aj1ad.

34. TlonHoTa cucTeMb! aib(da u Oerra.

35. MeTo/1 6a3UCHBIX TOTEHINAJIOB.

36. Bayrpennsist 3anaun upuxie u Bayrpennss 3agaun Heiimana. AnropuTMBlL.
37. burapMmonuyeckas 3agada, €TMHCTBEHHOCTh, aaroputM MBII.

38. Ompenenenue 0000MIEHHON TPON3BOTHOM.

39. Teopema Pucca 06 oOrmiem Buie TMHEWHBIX (QYHKIIMOHAIOB.

40. BriosxeH#e THIILOEPTOBBIX TIPOCTPAHCTB.

41. CnencrBue u3 Teopemsl Pucca.

42. CyiiecTBOBaHHUE U €MHCTBEHHOCTH pelieHus 3a1a4uu Jupuxie ypaBaenus [lyaccona

BoOoo~No~WNE
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43. Knaccudukanuus ypaBHEHUH BTOPOTO MOPSIKA.

44. YpaBHEHUS XapaKTEPUCTHK.

45, Knaccudukanus ypaBHEHUH BTOPOTO MOPSIKA.

46. [IpuBeneHre K KAHOHUYECKOMY BHTY.

47. CoOTHOILIEHUS Ha XapaKTEPUCTHKAX.

48. CeTka XapaKTepUCTHUK, METOJI XapaKTEPUCTHK

49. YpaBHeHU# runepOooInYecKoro TUIa.

50. BeiBOj1 ypaBHEHHM 3BYKOBBIX KoJieOaHU. OCHOBHBIC 3a1a4H.
51. YpaBHeHus 3BYKOBBIX KosieOaHUI, OCHOBHBIE 3a/]auu.

52. KpaeBble 3a/1aun Ha IpUMEpPe YpaBHEHUS MeMOpaHBbI.

53. Metox @ypbe 11 IepBOil KpaeBoii 3a1auu.

54. Bropas kpaeBas 3a7a4a 3ByKOBbIX KoJieOaHUI MeMOpaHBI.
55. 3aKOH COXpaHEHUs U TEOpeMa €AMHCTBEHHOCTH

4.2.2 IlpumepHbIe OMIETHI K IK3aMeHY

BUJIET Ne 1
1. IIpoctpancTtBa CoboeBa u npocreiiias TeopemMa BIOKEHHs
2. Knaccudukanus ypaBHEHHI BTOPOTO MOPSAKA

BUJIET Ne 2
1. IlepBas kpaeBas 3a/1a4a ypaBHEHHsI TEIJIONPOBOIHOCTH, €IMHCTBEHHOCTh
2. CyuiecTBOBaHWE M €IMHCTBEHHOCTh pemieHus 3aaaun Jupuxie ypasaenus [lyaccona

Kpurepuu onieHuBaHus 110 3a4€Ty.

Onenka «3auTeHO» BBICTABIIAECTCA IIPU YCIOBUHM, YTO CTYIEHT MPOSBUI 3HAHUS
OCHOBHOTO MHHHMYyMa M3Yy4E€HHOTO Marepuajga B 0oO0beMe, HEOOXOAMMOM Ui MOCIETYIOIIETO
oOyuenus. [IpakTuueckoe 3aaHue BBINOJIHEHO, BO3MOKHO, UIMEIOTCS OT/IEJIbHbIE HETOYHOCTH U
OIITMOKH.

Onenka «He 3auTeHO» BBICTaBIIAETCS NMPHU YCIOBUH, YTO OOHAPYXKEHbI CYILECTBEHHBIE
npo0Oesibl B 3HAHUU OCHOBHOT'O MarepHalia, MPaKTHUYECKOE 3aJaHHUE BHIIIOJHEHO HE B IMOJIHOM
00BbEMe, MIMEIOTCS CYIIECTBEHHBIE OIINOKH, OKOHYATEIbHBIX OTBETOB HE MOJIYYEHO.

Kpurepnn onieHuBaHus 110 IK3aMEHY.

Ornenka Kpurepnn onieHuBaHMsI 10 SK3aMEHY

O1EeHKY «OTIMYHOY 3aCITyKUBAET CTYACHT, OCBOMBIINI 3HAHUS,
YMEHHUsI, KOMIIETEHIIUU U TEOPEeTUUECKHUI MaTepuan 06e3 npoOesos;
BBINOJIHUBIINN BCE 3a/1aHUs, IPETyCMOTPEHHbIE YUE€OHBIM IIJIAHOM
Ha BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTHUECKUE HABBIKH
po¢eCCHOHATILHOIO IPUMEHEHUSI OCBOCHHBIX 3HAaHUH
c(OpPMHUPOBAHBI.

O1eHKY «XOPOII0Y 3aCITyKUBAET CTYNIEHT, MPAKTUIECKH MOTHOCTHIO
OCBOMBILUH 3HAHUS, YMEHHSI, KOMIIETEHIIMU U TEOPETHUECKUI
MaTepHall, yaeOHbIe 3alaHUs HE OLIEHEHBI MAKCHMAJIBHBIM YHCIIOM
6aJJI0B, B OCHOBHOM C(hOPMHUPOBAJT MPAKTHYECKHE HABBIKH.
OmeHKy «yIOBIETBOPUTEIHHOY 3aCTY)KUBACT CTYACHT, YACTHYIHO C
npoberamMyu OCBOUBIININ 3HAHUS, YMEHUS, KOMIETEHIIUH U
TEOpETUYECKHUI MaTepHall, MHOTHE yueOHbIe 3aJaHusl JI0o He
BBIMOJIHWI, JTUOO OHU OLIEHEHbI YUCIIOM 0auIoB OJIM3KUM K
MUHUMaJIbHOMY, HEKOTOPBIE TIPAKTUIECKNE HABBIKU HE
c(OPMHPOBAHBI.

Bricokuii ypoBeHb
«5»
(oTHMYHO)

Cpennuil ypoBeHb
«»
(xopor1o)

IToporoBslii ypoBeHb
«3» (y1OBIETBOPH-
TEJHHO)
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MuHUMATBHBIH O1eHKY «HEYOBIECTBOPUTEIBHOY 3aCITy’)KUBAET CTYJICHT, HE
YPOBEHB «2» OCBOUBIIUY 3HAHUS, YMEHUS, KOMIIETEHIIUU ¥ TEOPETUICCKUI
(HEeyIOBIIETBOPH- MaTepHuall, yaeOHbIC 3a/IaHUs] HE BHITOJIHWIL, TIPAKTUYECKUE HABBIKU
TEJILHO) He ChOPMUPOBAHEI.

OneHouyHbIC CpeACTBA JUIsi WHBAIWAOB M JIMII C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI JJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MIPU MPOBEICHUU MPOIIECYPHI OLICHUBAHUS PE3yIbTATOB O0YyUEHUS HHBAIUIIOB U JIUI] C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPEIYCMAaTPUBACTCS MCIIOJIb30BAHNE TEXHUYCCKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH ISl 00YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
W UWHBAJIUJIOB IpOLEypa OICHUBAHUS pPE3YJIbTaTOB OOyYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUs Pe3yIbTATOB OOYYECHUS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 0 JUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT MPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3JI0POBbS H BOCIPHUSITHS
uHpopMmanuu:

JIts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyHIEHUsAMHU CIlyXa:

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIbHOH y4eOHOH JHMTepPaTypbl, HEOOXOAUMOM
JJIS1 OCBOEHHS TUCHUIINHBI (MOLYJIst).

5.1 YueOHas 1uTeparypa:

1. Tpenorun B.A., Henocexnna U.C. YpaBHeHuUs! B 4aCTHBIX TPOU3BOJHBIX.
[DneKkTpoHHBIN pecypc] — OnekTpoH. aaH. M.: ®usmaraut, 2013. — 228 ¢. — Pexum nocryna:
https://e.lanbook.com/book/59744?category_pk=3145#book_name

2. Onmneiinuk O.A. Jlekuuu 00 ypaBHEHHSIX C YACTHBIMU MPOU3BOJHBIMU. [ DNEKTPOHHBIN
pecypc] — DnexTpoH. aaH. M.: Jlaboparopus 3Hanuit, 2015. — 263 c. — Pexum pocryna:
https://e.lanbook.com/book/70703?category_pk=906#book_name

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

4. Tpenorun B.A. ®yHKIIMOHATBHBIN 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., Bragumupos B.C., Kapumoa X.X., Muxaitnos B.II., Cunopos
10.B., lla6ynun M.M. COopHUK 3a/1a4 110 ypaBHEHUSIM MaTeMaTH4ecKoi (pU3uKu.
[DneKkTpoHHbIN pecypc] — DnekTpoH. gaH. M.: ®uszmaraut, 2003. — 288 ¢. — Pexum gocryna:
https://e.lanbook.com/book/59314#book _name

6. Ilerposckuii N.I'. Jlekuun 06 ypaBHEHHSAX C YACTHBIMHU IPOU3BOIHBIMH.
[DnexTponHEbIi pecypc] — DnekTpoH. naH. M.: ®usmatiaut, 2009. — 404 c. — Pexxum gocryna:
https://e.lanbook.com/book/59551#book name



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
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7. Cobonesa E.C., ®areeBa .M. 3angaun u ynpaxHeHHs 110 YpaBHEHUAM
MaTeMaTu4ecKon (pU3uKH. [ DIEKTPOHHBIN pecypc] — DnekTpoH. naH. M.:dusmartnut, 2012, —
96 c. — Pexwum nocryna: https://e.lanbook.com/book/5295#book _name

8. Mypamkus B. I'. TnkeHepHbIe 1 HAy4HBIE pacueThl B IPOrPAMMHOM KOMILICKCE
MathCAD: yuebnoe nmocodue. — Camapa: CTACY, 2011. — 84 c. - noctynno: www.biblioclub.ru
— YuuBepcurerckas oundanoreka ONLINE.

5.2. Ilepuoauyeckue u3IaHusi

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

1. Kypnan «MaTtemaTnueckoe MOJEINPOBAHUEY.

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

3. XKypuan «[Ipuknagnas MaTeMaTHKa U MEXaHUKA.

4. Kypnan «[IpuknagHas MexaHUKa U TeXHUYECKast (PU3UKay.

5.3. UuTepHeT-pecypchl, B TOM YHCJ/Ie COBPeMeHHbIe MPO(ecCHOHATbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. DBC «FOPAUT» https://urait.ru/

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

3. DBC «BOOK.ruy» https://www.book.ru

4. 3BC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:

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

2. HammonanwpHas a5ieKTpoHHas 6MbIuoTeka (JoCTym K DNeKTPOHHON OHOIHoTEKe
nuccepranuii Poceuiickoit rocynapcreennoit ouonuorexu (PI'B) https://rusneb.ru/

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

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

Pecypchbl ¢cBOGOIHOTO q10CTYHIA:

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

2. ®epepanbusblii nopran «Poccuiickoe odOpazoBanue» http://www.edu.ru/;

3. Hudopmannonnas cucrema «EanHoe OKHO JOCTYyNa K 00pa3oBaTeIbHBIM PECypcam»
http://window.edu.ru/;

4. EnunHas KOJUIEKIHs IU(PPOBBIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

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

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

7. Cnoapu u HIHKIONE MK hitp://dic.academic.ru/;

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

9. Cnucok smreparypsl mo MathCAD. O6pa3oBarenbHbIif MAaTEMaTHUSCKHUNA CaUT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/IbHbIe H MH(POPMAIMOHHBIE pecypchl
KyoI'Y:

1. Cpena moaynbpHOTO qUHaMHU4Yeckoro ooydenus http://moodle.kubsu.ru

2. bBa3za y4eOHBIX IJIaHOB, YI€OHO-METOINICCKUX KOMILJICKCOB, ITyOIUKAIINN 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmmoreka nHPOPMAIMOHHBIX pecypcoB Kadeapsl HHPOPMAIIMOHHBIX



https://e.lanbook.com/book/5295#book_name
http://www.biblioclub.ru/
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/
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obpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;
4. DnextpoHHbIi apxuB gokymentoB KyoI'V hitp://docspace.kubsu.ru/

6. Meroauyeckne yKa3aHusi JJsi O0y4YalOIIHUXCA 110 OCBOCHHI0 JMCHUILIMHBI
(Mmomyuis)

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIUOHHBIX 3aHATUH, HAa KOTOPBIX JaeTCs
OCHOBHOIl TEOPETHYECKHI MaTepual, paccMaTpUBAOTCS OCHOBHbBIE NMPUEMBI PELICHUs 3a1a4 U
peIarTCs MPUMEPHI IPAaKTUYECKUX 3a1a4.

Ha naGopaTOpHBIX 3aHATHSIX CTYIEHTHI, peliasi CEMECTPOBBIC 3aJaHMsl, MPUOOpeTaroT
IIPAKTUYECKHUE HABBIKU IPUMEHEHHUS KOMIIBIOTEPHBIX ITAKETOB, HAITMCAHMS M OTJIAJKU IIPOIPaMM,
IPOTPAMMHOM pean3aliy AITOPUTMOB KOMITBIOTEPHON IpaduKu.

BaxuelmuM 3TanoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1O AMCLUIUIMHE
«YpaBHEHUS C YAaCTHBIMU IIPOM3BOJHBIMUY», BO BpeMs KOTOPOM CTYAEHTHI OCYILECTBISIOT
npopaboTKy HEOOXOJMMOro Marepuaia, MHCIOJb3ys JIMTepaTypy U3 OCHOBHOIO H
JIOTIOJIHUTEIBHOTO CIIMCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOJIIO, HM3y4yas INpUMEpHl 3ajad,
PACCMOTPEHHBIX Ha JIEKIMAX U Ha MPAKTUYECKUX 3aHATHUAX, U 00paslpl IporpaMM IO TeMaM
1a00paTOPHBIX 3aHATUHN (BBIIAIOTCS CTYAEHTAM B SJIEKTPOHHOM BUJIE).

B ocBoeHMM IUCUUIUIMHBI MHBAJIUAAMM U JULAMH C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuaia.

WunuBuayanbHble KOHCYJIbTALIMM 10 TPEAMETY SBJSIOTCS BaXHBIM  (PakTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3ALUN O0OYUYE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OO0YyJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYECHHBIMHU
BO3MO>KHOCTSIMH 3710POBbS.

7. MarepuajbHo-TeXHHYeckasi 0a3a, HeoOXoaMMasi
00pa3oBaTe/ILHOIO NMpoIecca Mo JTUCHUILINHE (MOIYJIIO)

Pacnipenenenne BUIOB MaTepHaIbHO-TEXHHYECKOTO OOCCIEYCHHS IO BUIAM 3aHITHI
NPEJICTAaBICHO B TaOJUIIE.

IJIsA OCyIIECTBJICHUSA

HaumenoBanue

CliICaJIbHBIX HOMeI]_IeHI/Iﬁ

OcHaIIIEeHHOCTh
CHELUAJIBHBIX [TOMEIIEHNI

HepequL JIMICH3MOHHOI'O
IIPpOrpaMMHOI0 obecrieueHus

Y4eOHbIe ayTUTOPUH JIS
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO THIIA

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

MeGeinb: yueOHas meOensb.
TexHuueckue cpeacTra
00y4eHHs: dKpaH, IPOEKTOP,
KOMITBIOTED

CPEICTBO MOATOTOBKH
npesenTanuiit MS PowerPoint;
MAaTEMaTUYECKUI TAKET

MathCAD

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

WH(POPMAITMOHHO-
00pa3oBaTEIbHYIO CpeILy
OpraHM3aIxu

5054, 507A)

VYuebuple  ayautopum Uit | MeGenb: yueOHas meOens. Wntepuer-Opay3epsl st
MIPOBEICHUS naboparopHbix | TexHuueckue cpencTsa MIPOCMOTpA CalTOB B CETH
pabor, TPYIIOBBIX W | 00y4eHHsl: DKpaH, MPOEKTOp, Wnrepner;

WH/IMBUAYATBHBIX KOMITBIOTED C JIOCTYIIOM K CETH | CPEACTBO MOJATOTOBKH
KOHCYJbTaIUi «HTEpHET» U B DIIEKTPOHHYIO npesenrtarumit MS PowerPoint;

MaTeMaTUYECKUM MaKeT

MathCAD

VYueOHble ayJUTOPUH IS
MPOBEJICHUS TEKYILEH U
MPOMEKYTOUHOU aTTeCTAIIMU
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebenb: yueOHast MmeOenb.
TexHuueckue cpeacTra
0o0y4deHus: 3KpaH, MPOEKTOD,
KOMITBIOTED

MaTteMaTHYECKUH MTaKET
MathCAD



http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
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paboTel  oOydwaromuxcs

PETYCMOTPEHBI

TMOMEIIICHNS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUYCHUS K ceTh «MHTepHeT» U 00ecrneyeHrneM J0CTyNa B AJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HamnmenoBaHue moMenieHui
JUTSL CAMOCTOSITEIILHOU Pa0OTHI
00yJaronmxcs

OcCHAaIIEHHOCTD ITOMEIEHUI
JUTSL CAMOCTOSITEIILHOM PabOThI
o0yJaronxcs

Ilepeudens JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCTICUCHUS

ITomemenue st
CaMOCTOSITEIBHOM PadOThI
oOyyJarommxcs (YUTaIbHBIN 3al
Hayugnoii 6ubnmorexn)

Mebens: yuebHnas mebenn
Kommnekt
CHeNUAIN3UPOBAaHHON Mebenu:
KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHre: KOMIBIOTEpHAs
TEXHHUKA C TOJKITIOUCHHEM K
MH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHOM CeTH
«MHTEpHET» U IOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALTUOHHO-
00pa3oBaTeNbHYIO Cpery
o0pa3oBaTenbHOM OpraHu3alyy,
Be0-KaMephl,
KOMMYHHUKaIIMOHHOE
obopynoBanue,
obecnieunBaroliee JOCTYII K
CeTH UHTEPHET (TPOBOJHOE
coeMHeHre U OeCIIPOBOTHOE

coenuHenue 1o texuonoruu Wi-
Fi)

WnTepuer-6pay3eps! s
IPOCMOTpPa CAUTOB B CETU
NurepHer;

CPEIICTBO MOATOTOBKH
npesenTanuii MS PowerPoint

ITomemenue aist
CaMOCTOSITETTHHON PabOTHI
oOyuaroruxcs (301H, 302H,
303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H,
316H, 318H, 320H)

Mebens: yueOHas MeOenb.
[opxmnrouenue k
UHPOPMAaIMOHHO-
KOMMYHUKAI[MOHHOM CETH
«/HTEpHET» U AOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITUOHHO-
00pa3oBaTeIbHYIO CpeILy
0o0pa3oBaTenbHON OpraHu3aluu

WuTepueT-6pay3eps! mms
MIPOCMOTpA CAUTOB B CETU
WNHrepHerT;

CpEeJICTBO MOJATOTOBKH
npesenranuit MS PowerPoint




