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1 Lenu v 3a1a4n U3y4eHUs: JUCHUILIMHBI (MOAYJIS).

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LenstMi OCBOSHUS TUCIUILUIMHBI «YPaBHEHHUS C YACTHBIMHU ITPOU3BOIHBIMUY SIBIISIOTCS:
MOJATOTOBKA B OOJIACTH YPAaBHEHWH B YACTHBIX MPOM3BOJHBIX, HAXOJSAIIMNX MPUMCHCHUE B
3aJjayax ~ MareMaTHYecKod  (u3uke, MexaHWKe, Owonorud, dSkojorud. OBianeHue
AHAIUTUYCCKUMU W BBIUMCIUTEIBHBIMH METOJAMH PEIICHUs HadalbHO KpaeBBIX 3a/aad
MaTeMaTHYECKON (PU3NKH.

1.2 3agaun IUCLUIIIAHEL.

OBnazieHre OCHOBHBIMH MOHSATHIMH, UICIMU U METOIaMU TEOPUH YPABHEHH B YACTHBIX
MIPOU3BOJHBIX; pealu3alus alrOPUTMOB METo/la 0a3MCHBIX MOTEHIUAIOB PELICHUS OCHOBHBIX
HAYaJIbHO KPACBBIX 3aJlad C MCIOJIb30BAHUEM CHUCTEMbI KoMmibioTepHOU anreopsr (MathCAD),
BU3YaIU3aIUs MOJTYYSHHBIX PE3yJIbTaTOB.

[Ipu ocBOCHMU AMCUUILIMHBI BbIpabaThIBaeTCs oOlieMaTeMaTHuecKas KylIbTypa: YMEHHE
JIOTUYECKH MBICIUTh, MPOBOAMUTH [OKA3aTEIbCTBA OCHOBHBIX YTBEPXKICHHM, yCTaHaBIUBATh
JIOTHYECKUE CBSI3M MEXKIY TOHATHSAMH, TPUMEHATh IIOJNyYCHHbIE 3HAHHS IS aHaJn3a
mudQepeHaIbHBIX ypaBHEHUH B YACTHBIX NPOM3BOAHBIX M AI(PQPEKTHBHO WX pEIIaTh.
[Tony4yaembie 3HAHUS JI€KAT B OCHOBE MaTEMaTHYECKOT0 0Opa30BaHMS M ONMHMPAIOTCS Ha 3HAHUS
JUCHMIUIMH: ~ MaTeMaTW4eCKuid  aHanu3, anredpa, nauddepeHnuanbHble  ypaBHEHHS,
(GYHKIMOHATBHBIN aHATN3, TEOPHs (YHKIUHA KOMIUIEKCHOTO NEPEMEHHOTO, BBIYMCIUTEIHHBIC
METO/IBI.

1.3 Mecro nucuuIuiMHbl (MOAYIS) B CTPYKType 00pa30BaTeIbHON MPOTrpaMMBbl.

JucuuiuinHa «YpaBHEHHS C YaCTHBIMH IPOU3BOAHBIMMY» OTHOCUTCA K YacTH,
dopmupyeMoii yyacTHUKaMu 00pa3oBaTelnbHbIX OTHOIIEeHWH bioka 1 "Aucturmas! (Moxysn)"
yueOHOro IJIaHa.

3HaHUS U yMEHUs, NpUOOPETEHHbIE CTYACHTAMH B Pe3y/IbTaTe U3yUeHHs JAUCLUILIUHBI,
OyAyT HCHOJB30BATHCA MPU M3YYEHUH OOLIMX M CHEHMAIbHBIX KYpPCOB, IPHU BBIIOIHEHUHU
KYPCOBBIX palOT, CBA3aHHBIX C IPUMEHEHUEM KOMIIBIOTEPHBIX [TAKETOB IPUKIIAHBIX IPOTPaMM.

1.4 TlepedyeHb IUTAHUPYEMBIX pE3YyJIbTAaTOB OOYYEHHS MO JUCHUILIMHE (MOIYIIIO),
COOTHECEHHBIX C INIAHUPYEMBIMHU Pe3yJIbTaTaMU OCBOEHUS 00pa30BaTEeIbHON MPOTPaMMBlI.

[Ipouiecc u3yyeHUs: TUCIUIUIMHBI «YpaBHEHUSI C YACTHBIMH MPOU3BOIHBIMUY HAMPABJICH
Ha (OpMUPOBAHHE Y OOYUAIOIITUXCS CICTYIONTUX KOMIIETEHITUH.

Kon u HaumeHoBaHue wHIUKaTOpa™®

Pe3ynbrarhl 00y4eHHUs 110 TUCIUTIINHE
JIOCTHYKEHUSI KOMIIETEHI[UU

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

IIK-1.1 — 3HaeT OCHOBHEIE IOHATHA, UACHU U 3HaeT OCHOBHBIC NOHATHA, UACH, MCTOJbI U PE3YJIbTAThI

METOABI Q)YHHaMeHTaHBHI)IX TCOPHHU ypaBHeHI/Iﬁ C YaCTHBIMHU NIPOMU3BOAHBIMU
MaTEMATUYCCKUX JUCHHUINUINH JJI PECIICHUSA Ymeer IMPUMECHATH OCHOBHBIC METO/IbI TECOPHUUN
0a30BBIX 3aga4 ypaBHCHI/IfI C YaCTHBIMHU NNPONU3BOAHBIMHA

Brnageer HaBbIKaM MPUMEHEHUS] METO/IOB TEOPHH
ypaBHeHI/Iﬁ C YaCTHBIMH HpOI/ISBO}IHLIMI/I JUIS pemeHI/m
0a30BBIX 33734

MK-1.2 — YMeeT nepenaBaTh pe3yJibTaThl 3HaeT METOJIOJIOTHIO PEIICHUs IPUKIIAJHBIX 3a1a4
MIPOBEJICHHBIX TEOPETHUECKUX U METOJIaMU TEOPUHU YPaBHEHUN C YACTHBIMU
MPUKJIAJHBIX UCCIIEIOBAHUNA B BUJIE TIPOU3BOTHBIMU




KO,I[ 1 HAUMCHOBAHUEC I/IH,Z[I/IKaTOI)a’X<
JOCTHXKCHHUA KOMIICTCHIIUN

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHUILINHE

KOHKPETHBIX MPEAMETHBIX PEKOMEHIAITHH B
TepMUHAX

YMeer MpeAcTaBiIATh B MATEMAaTHIECKOH (hopme
CBOMCTBA U OTHOIICHUS, IPEJCTABICHHBIC B
omnucaTeNbHOU hopme

BiageeT HaBbIKaMu MHTEpIIPETAIIMN PEIICHUH 3a/1a4
TEOPUH YPAaBHEHUN C YACTHBIMU MPOU3BOTHBIMU

MK-1.3 — NImeeT HaBBIKK pelICHHUS
MaTeMaTHYECKHX 33/1a4, COOTBETCTBYIOIINX
KBaNM(HUKALNH, BOZHUKAIOIIUX TIPH
MPOBEICHNH HAYYHBIX U MPUKIaJHBIX
HCCIIE0OBAHUN

3HaeT TUIIOBBIC MaTEMAaTHYECKUE 3a4aUH,
BO3HUKAIOIINE TP MPOBEICHUN HAYIHBIX U
MIPUKIIATHBIX HCCIIEIOBAHIIMA

YmMmeer MPUMCHATb METOABI PCHICHUA THUIIOBBIX
MAaTCMAaTHYCCKHUX 3aJa4

Braaneer naBeIKamMu PEIICHUA TUIIOBBIX
MAaT€MAaTUYCCKUX 3a1a4, BOSHUKAIOIIUEC IIPU
IMMPOBCACHNN HAYUYHBIX U MPUKIIAAHBIX HCCIICAOBaHUM

€CTCCTBCHHBIX HayKax

IIK-2 — CrocobeH akTUBHO Y4aCTBOBATh B UCCJICAOBAHNU HOBBIX MAaTCMATUYCCKUX MOHeHeﬁ B

MK-2.1 — JleMOHCTpUPYET HaBBIKA
MIPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYECKOro anmapara Jyis
MCCIIEJOBaHUS MAaTEMaTHIECKIX MOJIeTIeH
peabHBIX TPOILIECCOB

3HaeT OCHOBHBIE METO/IBI MATEMATHIECKOTO
MOACIIUPOBAHUA

YMeeT UCIIONIB30BaTh METOABI MATEMATUUECKOTO
MOJICTTPOBAHMS IIPH PEIICHUHN TEOPETHIECKUX H
MIPHUKJIATHBIX 32189

BJ'IEII[CCT HaBbIKaMHW MAaTCMATUYCCKOI0 MOJACIIMPOBAHUSA
IMpU pCIICHUN TCOPECTUYCCKUX U NPUKJIAAHBIX 3aJ1a4

MK-2.2 — JleMOHCTpUpPYET yMEHHE
coOuparth U 00padaThIBaTh CTATUCTUIECKHE,
9KCIIEPUMEHTAITBHBIE, TEOPETHUECKHUE
JaHHBIE TIPU MTPOBEJCHUH UCCIIETOBAHUM
TIOJT PYKOBOJCTBOM 00JI€€ OIBITHOTO
paboTHHKa

3HaeT OCHOBHBIE METOJIbI cO0pa 1 0OpabOTKH JaHHBIX

YmeeT npoBoauTh c60p U 00pabOTKY JaHHBIX IO
IUTaHy, COCTaBIEHHOMY 00JIe€ OIBITHBIM
PabOTHUKOM

BJIaIIeeT HaBBbIKaMU CUCTEMAaTU3alluN C06paHHI)IX
JaHHBIX

MK-2.3 — JleMoHCTpUpYET HOHUMAaHUE U
yYMEHHE IIPUMEHSATH Ha MTPAKTHKE
MaTeMaTHYECKHe MOJICTTH U KOMITBIOTEpHBIE
TEXHOJIOTHH JJISl pEIICHHs 3a/1a9
npeIMETHON o0acTu

3HaeT OCHOBHBIE INOHATHUA, MCTOABI U
HpO6J'ICMaTI/IKy MPUMCECHCHUS MAaTCMATHYCCKUX
MO,Z[GJICI\/'I N KOMITBIOTCPHBIX TEXHOJIOT UM

YMeeT npuMeHsITh MaTEMaTUYECKUE MOJIETHU U
KOMITBIOTEPHBIE TEXHOJIOTHH JIJISI PEIICHUS 3a71a9
MpeIMETHON 00JIacTH

BJ'I&)IGCT HaBBIKaAMH HpI/IMeHeHI/Ifl KOMITBIOTEPHBIX
TeXHOJ’IOFPIfI JJIS peanmaul/m MATCMATHUYCCKUX
MoJieJIer

Pe3y.]'IBTaTI)I 06yT~I€HI/I$I Mo AUCHUINIIMHE JOCTUTAIOTCA B paMKaxX OCYHICCTBIICHUSA BCEX

BUJIOB KOHTaKTHOM U
YTBEPKJACHHBIM YUEOHBIM IJIAHOM.
NHpukaTopsl  AOCTHXKEHUS

CaMOCTOSATEIbHOU pa6OTBI

KOMIIETEHIINN

06yt1a}01unxc;{ B COOTBETCTBHHU C

CUMTAIOTCS  C(HOPMUPOBAHHBIMH  IPH

JOCTHIKCHUHU COOTBETCTBYIOIIUX UM PE3YJIBTATOB 06y’~IeHI/I$I.

2. CTpyKTYypa M coiepKaHue JMCIUIIIHHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT.
OO0mast TpyI0éMKOCTh TUCITUTUIMHEI COCTABIISET 6 3a4eTHBIX SIMHUIL, UX PACIPE/ICIICHIE

10 BUJaM pa60T MMpEACTaBJICHO B TaGJII/II_IC.



Bun yaeOHO# paboThI Bcero CemecTtphbl
4acoB (dacol)
6-i1 7-i1

KonTakTHasi paboTa, B TOM 4ncJe: 100,5 56,2 443
AyauTopHble 3aHATHS (BCEro) 90 50 40
3aHATHS JICKIMOHHOTO THIIA 32 18 14
3aHATHS CEeMHUHAPCKOro THIA (CEMHHAPBI, MPAKTHYCCKHUE
3aHSTHS) - -
JlaboparopHbIe 3aHATHUS 58 32 26
HNuasi koHTaKTHasi padora: 10,5 6,2 4.3
KonTtpons camocrositensaoit padotsl (KCP) 10 6 4
[Tpomexxyrounas arrecramus (MKP) 0,5 0,2 0,3
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 88,8 51,8 37
ITpopaboTka yueOHOTO (TEOPETHIYECKOT0) MaTepraia 79,8 47,8 32
IToaroroBka K TEKyIemMy KOHTPOJIIO 10 5 5
Kontposnb 26,7 26,7
OO0mas Tpy10eMKoOCTh gac. 216 108 108

B TOM 4ucje KoHrakruas | 1005 56,2 443

padora

3a4. e 6 3 3

2.2 CTpyKTYypa AMCUUILJIMHBI:
Pacnipenenenue BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jesiaM JUCHUTIITUHBI.
Pasnensl qucuuninuHel, u3ydaeMele B 6 1 7 cemecTpe

KonnuectBo yacos
Bueayaur
Ne HanmenoBanue pa3zzenon Beero AYS;T:TI; Has op}?;;{
pabota
J | I3 | JIP | CPC
1 2 3 4 5 6 7
6-ii cemecTp
1 |®yHKUIMOHAJIbHBIE IPOCTPAHCTBA 24 4 8 12
2 |CnektpasbHbIe 3312491 28 6 8 14
3 |YpaBHenue nudpdys3un 24 4 8 12
4 |'apmoHmyeckue HyHKIHA 258 | 4 8 13,8
Hmoeo no oucyuniune: 101,8| 18 32 51,8
7-i cemecTp
1 |Teopus noreHnmana 19 | 4 6 9
2 |O60061IeHHOE penIeHne 17 2 6 9
3 |Knmaccudukanus ypaBHEHHH BTOPOTO MOPSIKA 19 4 6 9
4 |YpaBHeHUi runepboInYecKoro Tuma 22 4 8 10
Hmoeo no oucyuniune: 77 | 14 26 37

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapsl, JIP — nmaGopatopHbie
saasaTusi, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:kanue pa3iejioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOr0 THIIA.

dopma
Ne | HammeHoBaHue paszaena Conepxanue paszaena TEKYIIETO
KOHTPOJIA




1] 2 3
6-ii cemecTp
OyYHKIIMOHATIbHbIE 3ambIKaHUE MHOXKECTBA. JIMHEHHBIE MHOTO0OOpa3us
MIPOCTPAHCTBA IJIOTHBIE B HOPMUPOBAHHOM MTPOCTPAHCTBE.
banaxoBo npoctpancTBo. [lonmonnenue
1 HOPMHUPOBAHHOTO MPOCTpaHcTBa. [IpocTpancTBo

JlebGera. U3oMopdu3zm, U30MeTpus U BIOKEHHE
HOPMHUPOBAHHBIX MpocTpaHCcTB. [IpocTpancTBa
CoboneBa u mpocreiiiiasi TeopeMa BIOKEHUS.
HepasencrBo @punpuxca

CHGKTpaJII)HBIC 3aJa4uun

I'ue6eproBel mpocTpancTBa. Psaasr ypebe.
[TonHbie OPTOrOHAIBHBIE CUCTEMBI.
OpToroHanbHbIe pa3oKeHUsl B THILOEPTOBOM
npoctpanctse. opmyssl OCTpOrpajckoro u
I'puna. CnexTpalibHble 3314l YPaBHEHUS
Jlanuaca

VYpasuenue nuddysuu

VYpasaenue nuddy3uu, IPUHIUIT MAaKCUMyMa.
[TepBas kpaeBas 3a7a4a ypaBHCHUS
TEIUIONPOBOAHOCTH, €JUHCTBEHHOCTh. MeTon
®dypse, cymecTBoBaHue penieHus. Ctaduimzanus
pelIeHus TPU HeOTpaHMYEHHOM BpeMeHu. BTopas
KpaeBasi 3aJ]aua ypaBHEHHUs TEIJIONPOBOJHOCTH,
cyuiecTBoBaHue. Bropas kpaeBas 3agaua,
crabunm3anus. OOpaTHas 3a1a4a
TEIUIONPOBOAHOCTH, HEKOPPEKTHOCTh. OOpaTHas
3aJ1a4a TEIJIONPOBOAHOCTH, PETrYIsIpU3alitsl

I'apmonmnyeckue
byHKIIUU

dyHIaMEHTAIbHOE pellieHne ypaBHeHus Jlaraca,
cBoyicTBa. MIHTErpasbHOE NIPEICTABICHHE
¢bynkuuu. 'apmonnyeckue GyHKIMU, CBOUCTBA.
Teopema o cpenneM. IlognpocrpancTBo
rapMOHUYECKUX (PYHKIUI, OJTHAs cUCTeMa
noteHuuanos. [loanpocTpaHcTBO rapMOHUUYECKUX
¢dbynkuii, nemma HoBukoBa. 3anaya Pobena,
QJITOPUTM, NOJHOTA CUCTEMBI

7-ii cemecTp

DNeMEeHTHI TEOPUH
MoTeHI1aa

[Torennpana ABOMHOTO CI10s1, TPAaHUYHBIE
CBOMCTBA, UHTErPAIIBHBIN oneparop. MeTosl
TEOpUU MOTEHIMaIa peieHus 1-oi u 2-oi
KpaeBbIX 3aja4. [lonHoTa cucremsl anbda u Gerra.
MeTto/ 6a3UCHBIX MOTEHIMANOB. BHYTpeHHsIs
3amauu upuxine u BHyrpennss 3anaun HelimaHa.
AnroputMmsl. burapmonnueckas 3agaya,
€IUHCTBEHHOCTD, airoputM MbBII

O06o0011eHHOE peleHne

Jpyroe ompenenenue 06001eHHON TPOU3BOAHOM.
Teopema Pucca 06 o0mieM Bujie TMHEHHBIX
¢dbyHKIIMOHANOB. BrioskeHne Tiuiib0epTOBBIX

2 npoctpaHcTB. Cneacteue u3 TeopeMsl Pucca.
Cy1iecTBOBaHUE U €IUHCTBEHHOCTD PEIIEHUS
3amaun upuxne ypaBHenus llyaccona

Knaccudukanus VYpaBHeHus xapakrepuctuk. Knaccuduxanus

3 |ypaBHEHUI1 BTOPOTO ypaBHEHH BTOporo nopsiaka. [Ipusenenne k

TIopsJiKa

KaHOHHWYCCKOMY BUY. CooTHOIICHHUS Ha




xapaktepucTikax. CeTka XapaKTepUCTHK, METOJ
XapaKTHUPUCTHK

YpaBHeHuit BriBo1 ypaBHEHMIT 3BYKOBBIX KOJICOAHUN.
runepooandeckoro tuna |OCHOBHBIE 3a/1a4M. Y PaBHEHUS 3BYKOBBIX
KojeOaHuil, ocHOBHBIE 3a1aun. KpaeBbie 3aaun

4 Ha mpuMepe ypaBHeHUsI MeMOpanbl. MeTon @ypre
JUIs1 TIepBOM KpaeBou 3agaun. Bropas kpaeBas
3aJayua 3BYKOBBIX KosieOaHuii MeMOpaHbl. 3aKOH
COXpaHEHHUs U TeOpeMa €IMHCTBEHHOCTH

2.3.2 3aHATHS CEMMHAPCKOI0 THIIA.
3aHATHSI CEMUHAPCKOr0 TUIIA HE MPEAYCMOTPEHBI

2.3.3 JlabopaTopHbIe 3aHATHS.

®opmMma
Ne HaumenoBaHue 1a60paTopHbIX paboT TEKYILIETO
KOHTPOJIS
1 3 4
6-ii cemecTp

1 |BpluncneHre KpMBOJIMHEHHOI0 MHTErpajia IepBoro U BTOPOro poja JIP

2 |BpluncieHre KpUBOJIMHEHHBIX MHTErPaJIoB CHEIMAIbHOIO BUIIA JIP

3 |Bpruuciienue JBOWHOTO MHTETpaja 1o 3alaHHON 00J1acTh JIP

4 |MHTerpanpHOE pe/ICTaBICHNUE 3aJaHHONW QYHKIIUU JIP

5 |Oproronansubie BucTeMbl. Pasnoxxenne B pan @ypbe 3aganHoii GyHKIHN JIP

6 |IIpeacraieHue pelieHue ypaBHEHUs TEIIONPOBOJHOCTH JIP

7 |Anroput™ perieHns 00paTHON 3a1a4H TEIUIONPOBOAHOCTH JIP

8 |Perynspusarnus penieHusi 00paTHOW 3a/1a4M TEIJIONPOBOTHOCTH JIP

9 |3amaua PoOena JIP

/- cemecTp

10 |BuyTpenHsis kpaeBas 3a1a4a upuxie 11 ypaBHeHus Jlannaca JIP
11 |Buemnsis kpaeBas 3a1aya Jupuxie nis ypaHenus Jlamnaca JIP
12 |BuyTpenHnsis kpaeBas 3a1a4a Heiimana i ypaBHenus Jlamiaca JIP
13 |Bueninsis kpaeBast 3an1aya Heilimana s ypaBaenus Jlamnaca JIP
14 |Buytpennss kpaeBas 3agaua Jupuxie ans ypasHeHus Ilyaccona JIP
15 |burapmonnueckas 3agada JIP
16 |3amava coOCTBEHHOTO BUXPS 33JaHHOW 00JacTH JIP
17 |IIpuBeneHne ypaBHEHHsI K KAHOHMYECKOMY BUY

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotel (KP), pacuetno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
kostokBuyM (K), recruposanue (T) u T.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
00y4aromuXCcH Mo JUCUHUILIIMHE (MOTYJII0)

[TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
Ne Bun CPC T10 BBITOJIHEHUIO CAMOCTOSITENbHOM paboThI




1 2 3

1 ([IpopaboTka yuyebHoro |JluTepaTypa u3 OCHOBHOTO U JOTOJHUTEIHHOTO CITUCKOB
(TEOpPETHYECKOTO)
marepuasia

2 [[logroroBka k Tekymiemy [O0Opa3ipl MporpaMMm IO TeMaM JIaDOPAaTOPHBIX 3aHSATHH B
KOHTPOJTIO AJICKTPOHHOM BHIE

VY4eOHO-METOIMUECKHE MaTepHalbl Uil CaMOCTOSITEIBHOW PabOThl OOYYAIOUIMXCS U3
YHCITa MHBAJIHU/IOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSMU 310poBbs (OB3) npemocraBistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIst I ¢ HapyIISHUSIMH CITyXa:

— B (hopMe DIEKTPOHHOTO JOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaroumxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Jlekuuu, 1a00OpaTOpHBIE 3aHITHS, KOHTPOJIbHBIC PA0OTHI, 3a4€T 1 SK3aMEH.

Pazbop mpakThueckux 3ajad ¥ MPUMEPOB, MOJCITUPOBAHHUE CUTYalMi, TPUBOIAIIMX K
TEM WIA HHBIM ONIMOKaM B TpOrpaMMme, BbIPAOOTKA HABBIKOB BBISBICHUS W HCHPABICHUS
OmMOOK B TMPOIIECCe HAMMCAHU IporpaMMbl. [1ocTpoeHre TECTOBBIX TPUMEPOB ISl BBISIBJICHUS
OIMOOK B MpOrpaMMe U cpaBHEHUS 3(H(HEKTUBHOCTH Pa3IMUHBIX aJTOPUTMOB.

I[JI?I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

4. OneHo4YHbIe CPeACTBA I TEKYILIEro KOHTPOJIsSl YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTecTalyu.
4.1 ®oHJ OLIEHOYHBIX CPEACTB AJIs POBeAeHUs TeKyIero KOHTPOJIs.

4.1.1 llpumepHbIii nNepedeHb TeM JIs pedepaToB U YCTHBIX ONIPOCOB

1. Jlaiite ompeneneHre KBa3WJIMHEHHOTO YpaBHEHUS TIEPBOTO TOPSIIKA, €ro
pemieHus?

2. Kakoe reomerpuieckoe TOJKOBaHHWE MOXKHO JaTh KBa3WIMHEHHOMY ypPaBHEHHUIO
MIEPBOTO MOPSAIKA, €T0 PEUICHUIO, XapaKTePHCTUKAM?

3. Coopmymupyiite 3amauy Komm i KBa3HIWHEHHOTO ypaBHEHHUS TMEPBOTO
MOPSIAKA U AANTE € TEOMETPUUYECKYIO HHTEPIIPETALINIO.

4. Yewm ompenensieTcst TUIl ypaBHEHUSI BTOPOTO HopsiaKa?

5. C momomiplo, Kakux NpeoOpa3oBaHUl MOXHO YpaBHEHHE BTOPOTO MOpPSAKa
MPUBECTH K KAHOHMYECKOMY BHTY?

6. Haiitm oOnacth TUNEpOOIMYHOCTH, JIUIMNTHYHOCTH W TapabOIMYHOCTH
ypaBHEHMS U IIPUBECTH €r0 K KAHOHMYECKOMY BH]y B 00J1aCTH THIIEPOOIMYHOCTH.

7. Cdopmynupyere Teopemy Komm-Koanesckoii.

JlaiiTe onpezieneHre KOPPEKTHO MOCTABICHHOM 3a/1a4l MaTeMaTHUeCKOH (PU3HKH.

9. KakoBbl XapakTepHble OCOOCHHOCTH 3aJay, HPUBOAALIMXCS K YpaBHEHHSIM
runepOoInYecKoro Tumna?

10. B uem 3akimtovaercs pusnueckas uHTepnperanus Gopmyssl Janambepa?

11. Yro Takoe mpsiMasi 1 oOpaTHasi BojHa?

12. Yro Takoe 00;1acTh 3aBUCUMOCTH PELICHUA?

0



13. Yem oOBsicHsIETCS TOT (pakT, 4TO MPUHIUI [ foiireHca He UMEeeT MecTa B INTIOCKOM
cirydae?

14. TTonp3ysicb METOJIOM CITyCKa, moiyuyute u3 ¢popmyisl [lyaccona pemenus 3amaun
0 KosiebaHun OECKOHEYHON CTPYHBI.

15. Yto Takoe 3ana3/bIBaIOIINNA MOTEHIIUAN?

16. B xakoMm ciyyae MOXKET CYIIECTBOBATH CTALIMOHAPHOE PEIIEHHE HEOTHOPOIHOTO
ypaBHEHHS C HEOHOPOAHBIMU TPAHUYHBIMH YCIOBHSIMHU?

17. Kakas 3ajaua Ha3bIBAa€TCs XapaKTEPUCTUIECKONU?

4.1.2 O0pa3ubl HHAUBUAYAJIbHBIX 3a1aHU

Homep Bapuanta K 3amaHust ompeneisieTcss HOMEPOM CTYIEHTa 10 CIHUCKY TPYIIIbL.
Kaxnomy BapuaHTy COOTBETCTBYET KPHBOJIMHEHHBINA TpeyronbHuK Q, c rpanmueit S=S, (cm.
[5], c. 5).

Baganme Ne 1 (K). BplumciuTh aHaIMTHYECKM M Ha KOMIBIOTEPEe (B CHUCTEME
CHMBOJILHOH areOpbl) ABOMHOM U KPUBOJIMHEHHBIC HHTETPAJIbI IEPBOTO U BTOPOTO pojia

Jo :jjdxdy, J; :Ist, J, :Iydx,
Q s s

10 yKa3aHHBIM KOHTYypaM S =35, ¢ MOJOXHUTEIbHBIM HalpaBiIeHHeM 00Xoja, 3amucaB Jis
KaXKJIOH YacTW KOHTypa S, MapaMeTpPUYecKoe MpPEACTaBICHHE U COOTBETCTBYIOIIUEC
OIIPE/ICIICHHBIC HHTETPAJIbl, YUUTBIBAsI HAIIPABJICHUE 00X0/a.

3aganue Ne 2 (K ). BeraucanTh 3Ha4€HUS] KPUBOJIMHEMHOTO HHTErpajia
1 (0 2

Jo(Xy V) =— —In(x—xm +ly-y" )js,
s(my)4ﬂ£8n (=x"f + (y-y")

roe S=S, — yKa3aHHBIA U KaXIOTO BapHaHTa KOHTYp, TOYKH (Xm, ym), m=123 —
COOTBETCTBEHHO BHEIIHSS, TPAaHWYHAs M BHYTPEHHSSI TOYKU (BBIOpaTh CaMOCTOSATEIHHO),

n=ri(X, y)— BHEILIHsS AMHAYHAS HOPMAJIb K S .

Baganme Ne 3. 1) Jlokasare, uro ¢yukmus In ((X— Xm)2 + (y— ym)z) SABIISETCH
rapMonnueckoi mpu (X, Y) ;t(x’“, y" ), a QyHKIUs

B(r,t)= _[In ((x—r)2+ (y—t)z)ds

rapmonuyeckas B Q u B obmactu Q" =R?\Q.

2) Jloka3aTh aCUMIITOTHYECKOE PAaBEHCTBO

AOD=(rf+(AF )] ds+o®, 12+t >0,

3aganue Ne 4 (k). IToctpouts aHanuTHYeCKOe pemieHue MerogaoM Dypbe npu
@, =@, =0wu f(x)=0 unpeacraButb popmysl kodpdunueHToB Pypbe 3a1aun

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



u |x:0 =), u |X:1 =o(t),
ULZO =H(x).

Oynkuus  y=H(X), onpenensercs s BapuaHta K KPUBOJMHEHHBIMH — CTOPOHAMH

Tpeyronbuuka Q, .

3aganue Ne 5 (k). [Tocrpouts ananmuruueckoe pemenne metogoM Oypee ipu @, =@, =0

u f(x)=0 u npeacraButh Gopmyiisl KOdppuureHToB Pypbe 3a7aun

u, =u,(xt)+f(x), xe(,), te((O1),

ou

% =@y(X),

x=0

=p,(X),

x=1

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

3aganue Ne 6 (K ). s pemenuii 3aqau 4 u 5, Beraucauth N 1mepBeIX K03()GHUIMEHTOB
Dypre h,  HavanpHOW  QyHKIMH y=H(X), mnocrpouts rpaduku  GyHKIUH
u™(0.3,1), uM(0.5t), 0<t<T (N =5, 10, 20, cpaBHHTH HX Ha OJHOM rpauKe), MOTYUHTh
rpaduxu Gynxumit y=H(x), y=u"(x,0) u ouenxy Hu N(x,0)—H (X)H ©1) "

3aganume Ne 7 (K). Pemuth 3amaum 4 W 5 1Qisi HEOJHOPOJHOTO YpaBHEHHUS
teronposogHocty npu  f(x)=0.5qsin gzx, rae =2 g HEYETHBIX HOMEPOB U (=4 Juid
yeTHBIX HOMepoB K ; moctponts rpadmxn dynxmmii u" (0.3,t), u™(0.5,1), t>0; moxyunts
dopmyast aist C,, (t).

3aganme Ne 8 (k). OGparnas TemmonpoBogHOCTh. HaiiTn HavalbHOE pacrpeeeHue

V(X’t)L:o =G(X). TemmepaTyphl B CTEpXKHE, €ClIM B MOMEHT BpeMeHn 1>0 3amano QUHANBHOE

pactipenenenue ¢ (X) — ykasaHHas Bblle QyHKIM, V(X,t) — pelieHue 3agauu:
V() = AVt oy V(BL, =0, V(b =g(X),
PaccmoTtpeTs MeToa pOCTEMIIeN peryasapu3aiu, o — Malbli ITOJIOKUTEIbHBIN MapaMeTp:
v, (x,t) = Av(x,t)|xeQ : v(x,t)|aQ =0, oV(x,0)[+Vv(x,T)=g(x)

Jns mannoro 7 (7 = 0.1, 0.2) u BBIOpaHHOTO § BBIYUCIHTH C, (t) , MOJTYYHUTH pEIICHHUE

obpaTHO#l 3amaun B BHIe KoHewyHOil cymmpl ®ypee V' (X,t), ompemenuts mnpUOTHKEHHO
HCKOMYIO HadanbHyI0 QyHKIHIO V (X,0), U1 Hee MOMyYUTh pelIeHue npsaMoit 3aaaun u(X,t) c

Ha4dYaJIbHbBIM YCIOBUEM u |t 0 =V (X, O) , BBIYHUCIINTD (I)I/IHaJ'IBHyIO NOrpCIIHOCTD

||u (x,T)-H (X)|| (0. TP pasHbix 6 u N.



3aganue Ne 9 (K ). I[ToTeHIHam mpocToro Ciost

RX) = [, @' (E(x —y)dS,,
HPUHAMAIOIINI OCTOSIHHBIE 3HAYESHUS Ha TPAHUIIE
R(x)|s = Rg = const,

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

3amanme Ne 10 (k). Jls xpaeBoii 3aiaun Helimana juis ypaBaenus [lyaccona
AV(X, Y|, = F(%Y), , (xy)eD,
ov
—1 =0.
on|,

B obmactu D =(0,7)x(0,7) BeraucanTh KO3PQPUIMEHTHI V,, pa3noxkeHus pemenus V(X,Yy) 1o
OPTOHOPMHUPOBAHHOM cuCTeMe @, (X,Y) ¥ MOJYyYUTh aHATUTUYECKOE PElIeHHE (B BUAE Psa),

rae  f(x,y)=H(x)cos(2y) mnst HeuerHsix BapuaHToB K u f(X,y)=sin xH(y) a1 dYeTHbIX
BapuanTtoB K; ¢pyukiust H(X) ans BapuanTa K onpenensiercst croponamu S2, S3 KpUBOJIMHEHHOTO

tpeyromsuuka Q, . Ilpeacrasuth rpaduk mosepxuoctn V' (X,Y); rpaduxu AVM(X,y) u
BBIYUCIUTh  mOrpemHocts  g(N) = (H(AVN (x,y)— f(x, y))zdxdy)% : ms n k=01 ...,7
D

npeAcTaBuTh Tabmaumy KoddumueHtos V,, . Mcmons3oBats Metoa Dypre (MeTOn pa3iokeHus

0 COOCTBEHHBIM (I)YHKI_H/IHM o1eparopa Jlamnaca O6pa3YIOH_II/IMI/I INOJIHYKO CHUCTEMY B

noanpocrpanctse LS (D), oproronansrom exunnne, L, (D) ={} ®LS(D)):

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

o (X, y)=—cosnxcosky, n k=1 2,.
T

3aganme Ne 11 (K). Pemurs 4ncieHHO BHYTPEHHIOK 3a1ady JIMpuXxiie Uil ypaBHEHHS
Jlaraca

Au(x,y), =0, (xy)eQ,

uly =9(x,y),

WCcronb3ys cucremy Qynakmuid ., m=L..,N; tme Q=Q,, 0Q, =S=S1US2US3,

g(x,y)=M npu (x,y)eS . Ipencrauts auHuE ypoBHA GyHKmuE U (X,Y); BBEYHCIHTH

TIOTPEITHOCTh O (N):Hg—uNHs st pasHbix N. BeuvciauTs MHTErpat mo S OT HOPMalbHOW

nponssoHoit U™ (X, Y).



Zamanue Ne 12 (k). Pemmrs 4YuCIIEHHO KpaeByl 3agady s OHUrapMOHHYECKOIO
ypaBHEHUSA

N W(X, y)‘Q =0, (x,¥)eQ,

wo=aky), S =b(x.y),

S

-1, (x,y)eS,, 0,(x,y)eS,,
rae a(x, y)=10,(x,¥) €S,, u b(x,y) =11 (X, y)€S,,
1,(x,y) €S, 0,(x,y)eS,.

[TpencraBuTh: GOPMYIHPOBKY 3a7a4H, IPeICTaBIeHHE peleHus W(X, Y), rpaduk JTUHUNA ypOBHS

TaOJIMIy BBIYMCICHHBIX KO3((UIIMEHTOB

bynkmuu  W(X,y), HOIpelIHOCTb 5(N)=Hg—w”

9
S
(pusmueckas unTepnperanus: ecinu W(X,y) — QyHKIMM TOKa, TO BEPIINHBI TPEYTOJILHUKA — 3TO
TOYCYHBIC UCTOYHUKHU U CTOKH).

Baganme Ne 13 (K ). PemmTh uKMCIEHHO KpaeBylW 3a1ady il OUTapMOHHUYECKOIO
ypaBHenus npu ycioun a(X,y)=0, b(X,yY)=¢ (X,y), rae ¢ (X,y)-II0THOCTH HOTEHIHAA
PoGena nnst S . Pemenne W(X, y) — COOCTBEHHBIN (PETYJISIPHBII) BUXPh 00JIACTH.

apanne Ne 14 (k). [lns nomepoB k=1, 2, ..., 12 pemnth 3a1auy
U, =Uu,(xt)+ f(x), xe(,7x), te(0,T),

u |x:0 =(t), u |X:,r =oi(t),

ou
Ul =000, S =u),

t=0

@, (1) =¢,(t) =0, pasnoxenuem QyHKIMI M0 cuHycaM KpatHeiX ayr (mpu stom a,(t)=0).
Jlns HoMepoB k=12 ..6 B3are U’(X)=H(x), xe(0,1), u’(x)=0, xe(,x); u'(x)=0.
Jlns mHoMmepoB k=7,..,12 — u’(x) =0, u'(x) =H(x), x€(0,1), u*(x)=0, xe (7). Oynxuus
H(x) x €(0,1), ompezensiercsi KPUBOIMHEHHBIMUA CTOPOHAMHU TpeyroipHuKa Q. 3ammcarts B
AHAINTUYECKOM BUJE perieHue 3aaauu metogqoM Oypoe npu f (X) =0; BeinucaTh GopMyIibl Asis
K03 puImeHToB b,(t): b/(t)=—n%b, (t), b/ (0)=u’, b/ (0)=u}. Bri6pats N TUTSt

N
2 .
npuGmmkensoro  pemerms U (X, t) = an (t)\/: Sin NX, moctpouth Tpaduku (GyHKIHI
T 7T

2 2
u(x;, t), t>0, g HexoTOpBIX X;, Tpaduku (yHKUHMHA H(UX(X’t)) H(O . ‘(ut(x,t)) H(O )I/I X
cymmbl. Crenath «aHuManuio» rpadukos u(x, ph), xe(0,7), p=1, 2, ..., Ipu HEKOTOPOM

masnoM h.

3aganue Ne 15 (K ). Pemnts 3Ty 3a1auy Juist HEOAHOPOJHOTO YPaBHEHHS

u, =u,(xt)+ f(x), xe(,7x), te(0,T),



npu f(x)=0.5qsin qzx, rae =2 s HEYCTHBIX HOMEPOB M (=4 sl YEeTHBIX HOMEpOB K ;
noctpouts rpapukn ¢ynkumid u(0.3,t), u(0.5), t>0. 3ameuyanue. 3amMeHONl HCKOMOMH
(GYHKIIMU MOXHO TIEPEHTH K 331a4e C OJJHOPOIHBIM YPaBHECHHCM.

HJ’IH IMOJIy4YCHUA 3auéTta CTYACHT MOOJDKCH BBIIIOJIHUTE W CAAaTh IIPCIIOAaBaTCIIO
MOJIYYCHHBIC MMPAKTUUICCKHUEC CEMCCTPOBBIC 3a/IaHUA.

4.2 ®oHJ1 OLICHOYHBIX CPE/ICTB /ISl MPOBeAeHUsI IPOMEKYTOYHON aTTeCTAUH
4.2.1 llpumepHBbIii NepeYeHb BONPOCOB K IK3aMeHY

OcHoBHBIE (PYHKIIMOHATBLHBIE IPOCTPAHCTBA.

3aMbIKaHHE MHOXKECTBA.

JIuneliHpIe MHOTOOOpa3us IUNIOTHBIE B HOPMHUPOBAHHOM MTPOCTPAHCTBE.
banaxoBo mpocTpaHCcTBO.

[TorontHEHNE HOPMUPOBAHHOTO MTPOCTPAHCTBA.

[Ipoctpanctso Jlebera.

N3omopdu3m, n30MeTpHs U BIOKEHUE HOPMUPOBAHHBIX IPOCTPAHCTB.
[TpoctpanctBa CoboseBa u npocTeiinas TeopeMa BIOKEHUSI.
HepasenctBo ®@puapuxca.

0. 'map0epTOBHI MPOCTPAHCTRA.

1. Paast @ypoe.

12. IlonHbBIE OPTOTOHATBHBIE CUCTEMBI.

13. OpToronanbHbIe Pa3I0KEHUS B THIHOEPTOBOM MPOCTPAHCTBE.

14. ®opmynsl Octporpaackoro u I'puna.

15. CnexTpanbHble 3a1aun ypaBHeHus Jlamnaca

16. YpaBuenne qudy3nu, IPpUHINAT MAKCUMYMA.

17. IlepBas kpaeBas 3a1aua ypaBHEHUS TEILIOMPOBOIHOCTH, €IMHCTBEHHOCTbD.
18. Meron @ypbe, CylIeCTBOBAaHNE PEIICHUSI.

19. Crabunuzanus peuieHus Npu HeOrpaHUYEHHOM BPEMEHHU.

20. Bropas xpaeBas 3aj1a4a ypaBHEHHs TEIUIONPOBOJHOCTH, CYIIECTBOBAHHUE.
21. Bropas kpaeBas 3aaaya, cTaOuimn3anus.

22. O0paTHas 3a7a4a TETUIONPOBOTHOCTH, HEKOPPEKTHOCTb.

23. O6paTHas 3a7aya TEIUIONPOBOIHOCTH, PETYIISpU3aIus.

24. 'apmoHuYeckre QyHKINH.

25. ®yHaaMeHTalbHOE pelleHne ypaBHeHus Jlamaca, cBoiicTBa.

26. nTerpanpHOE npencTaBieHne (yHKIHH.

27. 'apmoHuyeckue QpyHKIUH, CBOMCTBA.

28. TeopeMa o cpeTHEM.

29. IlonnpocTpaHCTBO rapMOHMYECKUX (DYHKILIUH, ITOJIHASI CUCTEMAa MOTEHIIMAJIOB.
30. ITognpocTpaHcTBO rapMoHnYeckux GyHKIUH, ieMma HoBrkoBa.

31. 3agaua PobGeHa, anropuTm, MOJIHOTA CUCTEMBI.

32. TloreHmuana JBOWHOTO CJIOS, TPAHHMYHBIC CBOMCTBA, MHTETPATBHBIN OIepaTop.
33. MeTozp! TEOpUH MOTEHLIMANA peleHus 1-0i u 2-oi KpaeBbIX 3ajau.

34. TlonHoTa cucteMb! aib(da u Oerra.

35. MeTo/1 6a3UCHBIX MTOTEHINAJIOB.

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

38. Onpenenenne 0000ICHHON TPOU3BOTHOM.

39. Teopema Pucca 00 oOrmiem Buie TMHEWHBIX (QYHKIIMOHAIOB.

40. BriosxeHre THIILOEPTOBBIX TIPOCTPAHCTB.

41. CnencrBue u3 Teopemsl Pucca.

42. CymiecTBOBaHUE M €IMHCTBEHHOCTH pereHus 3anaun Jupuxie ypasaenus [lyaccona

RBROooNoORWNE



43. Knaccudukanuus ypaBHEHUH BTOPOTO MOPSIKA.

44. YpaBHEHUS XapaKTEPUCTHK.

45, Knaccudukanus ypaBHEHUH BTOPOTO MOPSIKA.

46. [IpuBeneHre K KAHOHUYECKOMY BHTY.

47. CoOTHOILIEHUS Ha XapaKTEPUCTHKAX.

48. CeTka XapaKTepUCTUK, METOJl XapaKTUPUCTUK

49. YpaBHeHU# runepOooInYecKoro TUIa.

50. BeiBOj1 ypaBHEHHM 3BYKOBBIX KoJieOaHU. OCHOBHBIC 3a1a4H.
51. YpaBHeHus 3BYKOBBIX K0OsieOaHUI, 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

OK3aMEHEBI OLCHUBAKOTCA IO CHUCTEMC. HCYIOBJIICTBOPUTCIBHO, YIOBJIICTBOPUTCIIBHO,
XOopomo, OTIIUYHO.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAaM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3J10pOBbsI IIPEIOCTABIISIETCS IOMOJIHUTENIbHOE BpeMs ISl IIOJrOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIECAYPHI OIICHUBAHUS PE3YJIbTATOB O0YyUSHHSI MHBAIUIOB H JIUI] C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI ITPEAYCMAaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHaroIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OICHWBAHUS pE3YyNbTAaTOB OOYUYEHHs 110 JAWUCHUILUTUHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITATIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTAaTOB OO0YYCHHsS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopMalmu B (GopMax, aJaNTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaromuxcs.



5. IlepeyeHb OCHOBHOI M JOMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISE OCBOEHM S JUCUMILIMHBI (MOIYJIs).

5.1 OcHoBHasi IUTEpaTypa:

1.

Bnanumupos B.C., XXapunos B.B. YpaBHenus mareMaTHueckoi (pu3MKH.
[DnexTpoHHbIN pecypc] — DiekTpoH. aad. M.: @uszmatiut, 2000. — 400 ¢c. —
Pexxum nocryna: https://e.lanbook.com/book/2363#book _name

Tpenorun B.A. ®yHKIHOHAIBHBIN aHAIN3. [ DIEKTPOHHBIN pecypc] — DIeKTpoH.
nad. M.: ®usmariut, 2007. — 488 c. — Pexxum nocrymna:
https://e.lanbook.com/book/59471?category pk=911#book name

Ouneitauk O.A. Jlexiun 06 ypaBHEHHSAX ¢ YaCTHBIMHU MPOU3BOJHBIMU. [ DIEKTPOHHBIN
pecypc] — Dnektpon. aad. M.: Jlaboparopust 3nanuii, 2015. — 263 ¢. — Pexum
nocryma: https://e.lanbook.com/book/70703?category pk=906#book_name

Bamapun A.A., Bnagumupos B.C., Kapumosa X.X., Muxaiinos B.I1., Cunopos
10.B., llIabynun M.1. COopHUK 33134 110 YpaBHEHUSIM MaTeMaTHIECKOH (pU3HKH.
[DnexkTpoHHbI pecypc] — DnekTpoH. gaH. M.: ®uszmariut, 2003. — 288 c. —
Pexxum noctyna: https://e.lanbook.com/book/59314#book _name

Z[J'ISI OCBOCHUSA NUCHUIINIMHBI HHBAJIMAAMUA W JIMOAMU C OI'paHUYCHHBIMH BO3MOKHOCTAMHA
3A0POBbA UMCIOTCA U3AaHHA B OJICKTPOHHOM BHUJC B 3H€KTpOHHO-6I/I6JII/IOT€‘-IHI)IX CHUCTCMaAXx.

5.2 JlonoiHUTEIbHASI JINTEPAaTypa:

1.

[TerpoBckuii W.I'. JIekuu 06 ypaBHEHUSX C YACTHBIMU MPOU3BOTHBIMHU.
[DnexTponHbIi pecypc] — DnekTpoH. gaH. M.: ®usmariut, 2009. — 404 c. —
Pexxum noctyna: https://e.lanbook.com/book/59551#book_name

Cob6oinesa E.C., ®ateeBa .M. 3aiaun u ynpaxHeHHUs IO yPaBHEHUSM
MaTeMaTHU4eCKON PU3UKU. [ DIEKTPOHHBIN pecypc| — DIEKTPOH. JaH.
M.:®uzmatnut, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book_name

Tpenorun B.A., Henocexuna 1.C. YpaBHeHHS B 4aCTHBIX MPOU3BOAHBIX.
[DneKkTpoHHBIN pecypc] — OnektpoH. aad. M.: ®usmarmut, 2013. — 228 c. —
Pexxum moctyna: https://e.lanbook.com/book/59744?category pk=3145#book name

5.3. Ilepuoanyeckne U3IaHNUS:

6.

Ilepeyensr  pecypcoB  HHG(POPMALMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH

«I/IHTepHeT», H606XOIII/IM])IX AJIA OCBOCHUSA JUCHUIIJIMHBI (MO)IyJ'lﬂ).

=

2.
3.

7.
(Mmonmy.as).

DrnekTpoHHO-0MOIMOTeuHast cucteMa M3marenscrBa «Jlanby http://e.lanbook.com.
Crnucox nmuteparypsl o MathCAD. O0Gpa3oBaTenbHbIi MATEMaTUYECKHI CalT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

OO0mepoccuiickuii MaTeMaTndeckuii mopTai - WWw.mathnet.ru;

MeToanuyecKkue YKazaHnuda AJisg oﬁyqammnxm o OCBOCHMK JHCHMIIIMHBbI

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTCs
OCHOBHOIl TE€OpeTHYECKHl MaTepuai, pacCMaTpPUBAIOTCS OCHOBHbBIE MPHUEMBI pEHICHUs 3a1ad U
pelarTcs MPUMEPhI IPAKTUYECKUX 3a1a4.


https://e.lanbook.com/book/2363#book_name
https://e.lanbook.com/book/59471?category_pk=911#book_name
https://e.lanbook.com/book/70703?category_pk=906#book_name
https://e.lanbook.com/book/59314#book_name
https://e.lanbook.com/book/59551#book_name
https://e.lanbook.com/book/5295#book_name
https://e.lanbook.com/book/59744?category_pk=3145#book_name
http://e.lanbook.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp
http://www.mathnet.ru/

Ha naGopaTOpHBIX 3aHATHIX CTYIEHTHI, pelass CEMECTPOBBIC 3aJaHHs, MpUOOpeTaroT
IIPAKTUYECKHUE HABBIKU IIPUMEHEHUS KOMIIBIOTEPHBIX ITAKETOB, HATMCAHMS M OTJIAJKU IIPOrPaMM,
IPOTPAMMHOM pean3aliy AITOPUTMOB KOMITBIOTEPHON TpaduKu.

BaxuelmuM 3TanoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1O AMCLUIUIMHE
«YpaBHEHUS B YACTHBIX IIPOU3BOJHBIX», BO BPEMsI KOTOPOM CTYIEHTBl OCYIIECTBISIOT
npopaboTKy HEOOXOJUMOro MarepHuajga, HCIOJb3ys JIMTepaTypy U3 OCHOBHOTO H
JIOTIOJIHUTEIBHOTO CIIMCKOB, TOTOBSITCS K TEKYIIEMY KOHTPOJIIO, HM3ydyas NpUMeEphl 3ajad,
PACCMOTPEHHBIX Ha JIEKIMAX U Ha MPAKTUYECKUX 3aHATHUAX, U 00paslpl IporpaMM IO TeMaM
71a00paTOPHBIX 3aHATUH (BBIIAIOTCS CTYAEHTAM B SJIEKTPOHHOM BU/IE).

B ocBoeHWM MUCHUTUIMHBI WHBAIMIAMH U JIMIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET HWHIAMBUIYyallbHas ydyeOHas pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE Y4eOHOTro MaTepuania.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEAMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIONTUM HHIMBUyaTU3allid O0yYEHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W O0YyJYaroImUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTeILHOIO MPoUecca MO0 JMCUUILINHE (MOLYJIIO).
8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

OcBoeHue Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» IPEANOJAraeT TEOPETUUECKOE
U3y4YEHUE KOMIIBIOTEPHBIX TEXHOJOTMM M  IPOBEACHUE IPAKTHUYECKUX 3aHATUH C
HCII0JIb30BaHUEM KOMIIBIOTEPA.

8.2 IlepeyeHb He0OXOAMMOTI0 IPOrPAMMHOI0 O0ecIeYeHus .
[TakeT koMmbrOTEpHOM (cuMBONBHOM) anredopsr MATHCAD 14.
8.3 llepeyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. Mypamkun B. I'. UHxkeHepHble M HaydHble pacyeTbl B IMPOrPAMMHOM KOMILIEKCE
MathCAD: yuebnoe mocobue. — Camapa: CI'ACY, 2011. — 84 c. - pgocrymHO:
www.biblioclub.ru — Yausepcurerckas 6ubmuoreka ONLINE.

2. Cmoucok gutepatypsl mo MathCAD. OO6pa3oBarenbHblii MaTeMaTHYeCKHil  CailT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MarepuanbHo-TexHH4Yeckasi 0a3za, HeoOXoauMasi Ui  OCYHIIeCTBJICHUS
00pa3oBaTeILHOIO NMPoLecca Mo JTUCHUILINHE (MOIYJIIO)

No B paor MarepuanbHO-TeXHUYECKOE 00ecreyeHne AUCIMILINHbI
(MOysT) U OCHALIICHHOCTh

1. JlekimonHsble 3aHaTUA | JIGKHMOHHAS ayTUTOpUS

2. | JlabopaTopHBbIe JlabopaTopus, yKOMIUIEKTOBaHHAs KOMITbIOTEPAMHU ISt
3aHATHA paboThl CTYJICHTOB U KOMIIBIOTEPOM JIJIsl IIPETo1aBaTes,

MOJIKJIFOUYEHHBIM K HHTEPAKTHBHOMN JIOCKE.

3. | Texyuuii KOHTPOIIb, JlaGoparopusi, yKOMIIJIEKTOBaHHAsI KOMITBIOTEPaMH IS
MIPOMEKYTOYHAs paboThI CTYJIEHTOB U KOMIIBIOTEPOM JJIs ITPENoiaBaTens,
aTTecTaus MOJIKJIFOYEHHBIM K HHTEPAaKTUBHOM JIOCKE.

4. | CamocTosTeNbHAS JlabopaTopus, yKOMIUIEKTOBaHHAs: KOMITbIOTEPAMHU IS
paboTa paboThI CTYJICHTOB



http://www.biblioclub.ru/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp
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