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YTBEPXJIAIO
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PABOYAA ITPOI'PAMMA JJTUCTIUTIJIMHBI
Metoabl MaTeMaTH4YeCKOH (PM3MKH

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar
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@axynpreT: PIT, PakyabTeT 3JIeKTPOHHOH TeXHUKH
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Kypc: 1

Cemectp: 2

VYuebnsiii man Habopa 2016 roga

Pacrnipenenenue pabouero BpeMeHU

Ne Bunbl yueOHO e TeIbHOCTH 2 cemectp Bcero Ennnuner
1 Jlexuuu 18 18 4acoB
2 [IpakTuyeckue 3aHATUS 18 18 4acoB
3 Bcero aymuTopHBIX 3aHATHI 36 36 4acoB
4 W3 HuX B MHTEPAaKTUBHON (hopme 12 12 4acoB
5 CamocTosTenbpHas padboTa 36 36 4acoB
6 Bcero (6e3 sx3amena) 72 72 4acoB
7 OO61ast TpyI0eMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auer: 2 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokon Ne 66 ot « 20 » 4 2018 r

JIMCT COI'NTACOBAHUA

PabGouass mporpamMma JIUCIUTIITUHBI

Ne }

PazpaboTumk:
npodeccop kad. D11

3aBeayromuii ooecneunBaronieit kad.
OI1

COCTaBJICHA

ydeToM TpeboBaHMi  (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareilbHOro craHiapra Beiciuiero oopasosanus (PI'OC BO) no HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHHWKa W HAHOANEKTPOHMKA, yTBepxKaeHHoTo 12.03.2015

rojia, paccMoTpeHa u ogoOpeHa Ha 3acemanuu kadenpsr DI «  » 20 roma, mMpOTOKOI

E. E. Cnsanaukos

C. M. lllannapos

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Jexan ®OT

3aBeqyromInid BEITyCKAOIIEH Kag.
(O]

OKCIIEepTHI:

[Mpodeccop kadenpsl IEKTPOHHBIX
npudopos (3I1)

HoteHT kadenps! GU3ndecKon
aneKTpoHukH (PI)

CornacoeaHa Ha noptane N2 38156

A. . Bopouun

II. E. Tposin

JI. H. Opnuxos

H. A. Yucroenosa



1. Heau u 3a1a4m AU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHUE Y CTYICHTOB MPEACTaBICHUN 00 OCHOBAaX MaTeMaTHYECKOTO amrapara H3ydeHUs
(U3MYECKUX TOJIEH — OTHOTO U3 IIEHTPAThHBIX 00BEKTOB COBPEMEHHON (PM3UKH M TEXHUKH, HAXOMISIIETO
IIMPOKOE TPUMEHEHUE TIPH U3YyUYECHUH MAaTEeMaTHUYEeCKUX MOJICJICH B HAYYHBIX U MIPHUKJIQIHBIX 3aa4ax.

1.2. 3agaum AMCHMIIMHBI
— B pe3yiabTare M3y4eHHs [JaHHOW JIMCUUIUIMHBI CTYACHTBl JOJDKHBI IOJYYUT HABBIKU
MaTeMaTHYeCKOTO MOJICTUPOBAHUS peajbHBIX (B MEPBYIO odepenb (PU3MUEeCKHX) MPOIECCOB HA OCHOBE
KpaeBbIX 3aJ1a4 JUIsl YDAaBHCHHUH B YaCTHBIX MPOU3BOIHBIX.

2. Mecto aucunnimabl B ctpykrype OITIOIIT
Hucnunmuna «Metonbl Mmaremarnueckoi ¢puzukm» (OT/.1) otHOCHTCS K Oi1oky DT/, 1.
[TpenmecTBYOMMME TUCIUTUTHHAMHA, (POPMUPYIOITIMH HAYaIbHbIC 3HAHUS, SBISIOTCS: DU3MKa.
[TocneayromumMu qUCHUIUIMHAME sBJsIOTCA: KBaHTOBas u onTtuuyeckas 3JeKTpoHuka, KBaHtoBas
MexaHuka, Maremaruka, Hanosnekrponuka, HayuHo-uccinenoBarenbckass pabota, Ilpuknannas
unpopmaruka, TBepmoTenbHas d3NeKTpoHUKa, DuU3MKAa IUIGHOYHBIX HAHOCTPYKTYp, Dusuka
MOJYIIPOBOJHUKOB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— IIK-1 crnocoOHOCTBIO CTPOUTH MHpoCTeHIIne (U3NYECKHE W MareMaTHYeCKHE MOJIENIH
npubOpoOB, CXEM, YCTPOWCTB ¥ YCTAaHOBOK DJIEKTPOHHKH W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKLIMOHAJIBHOTO Ha3HAYEHHUS, a TAKXKE HCIOJIb30BaTh CTaHJApTHBIE IPOrpaMMHBIE CpEACTBA HUX
KOMITbIOTEPHOTO MOJICJINPOBAHNS;

— TICK-1 cnocoOHOCTBIO BIIaJIETh COBPEMEHHBIMM METOAAMHU pacdyeTa U IPOEKTHUPOBAHUS
U3/IeNTUI MUKPO3JIEKTPOHUKHU U TBEPAOTEIIbHON MIEKTPOHUKH, CHOCOOHOCTBIO K BOCHIPUATHIO, pa3paboTke
Y KPUTHYECKOM OLIEHKE HOBBIX CIIOCOOOB MX IMPOEKTUPOBAHUS;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

—  3HATh €CTECTBEHHOHAYYHYIO CYHNIHOCTH MPOOJIEM, BOZHUKAIOIIMX B X0/1€ MPO(heCcCHOHATBHOM
NeSTeNbHOCTH, NPUBJIEKATh A UX PELICHUS COOTBETCTBYIOUIMM (DU3MKO-MaTeMaTU4yecKuil ammapar;
3HaTh NPOCTEUIIHE (U3NUECKUE U MaTeMaTHYECKHUE MOJEIU MPHOOPOB, CXEM, YCTPOWCTB U YCTaHOBOK
AJIEKTPOHUKHU U HAHODJIEKTPOHUKN

— yYMeThb BBbIBISITH €CTECTBEHHOHAyYHYIO CYIIHOCTh HpoOJieM, BO3HHUKAIOIMIMX B XOJ€
npodeccuoHaNbHON  JeATENIbHOCTH, NpPUBIEKaTh JJIi MX PELIeHHs COOTBETCTBYIOIIMHM (U3HKO-
MareMaTU4yecKHi ammapar; yMeTb CTPOUThH (PU3MYECKHEe M MaTeMaTHYeCcKue MOJENIU MpHUOOpOB, CXeM,
YCTPOICTB U YCTAaHOBOK AJIEKTPOHUKH U HAHODJIEKTPOHUKHU

—  BJAJeTh CIOCOOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTb MPOOJEM; HCHOJIb3YeT
¢u3nKo-MaTeMaTHUECKUH ammapar s peleHHs BO3HMKAIOLIMX MpoOsieM; BIaAeTh METOJaMH
MIOCTPOEHUSI MaTreMaTHYeCKUX Mojelel mnpuOopoB, CXEeM, YCTPOMCTB C HCIOJNB30BAHUEM CPENICTB
KOMITBIOTEPHOTO MOJEJIMPOBAHNUS

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO0mass TpyAOEMKOCTh JIHUCHUUIUIMHBI cocTaBisieT 2.0 3aueTHBIX €IMHUIBI U IpEeACTaBiIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILINHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

2 cemecTp
AynuTOopHBIE 3aHATHS (BCETO) 36 36
Jlexun 18 18
[IpakTnueckue 3aHATHS 18 18
W3 Hux B MHTEpakTUBHOU (hopme 12 12
CamocTrosiTenbHas paboTa (Bcero) 36 36
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[TonroToBKa K KOHTPOJIBHBIM paboTam 6

[TpopaboTka IeKIMOHHOTO MaTepuaa 7

CamocTtosiTenbHOE H3yUYeHHE TeM (BOITPOCOB) 7

TEOPETUIECKOH YacTH Kypca

Hamnucanue pedeparon 4 4
[TonroroBka K MpakTHYECKUM 3aHATHSAM, CEMUHApaM 12 12
Bcero (6e3 ax3ameHa) 72 72
OO61mas Tpy10eMKOCTb, 4 72 72
3auetHbie Enunuiibt 2.0 2.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3pesnl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

HasBauus pa3aenoB IUCLUILIMHBL EFLr8e8a2388 22882 =32¢
2 cemectp

1 KpaeBbie 3agauu 1)1 TMHEWHBIX 4 4 6 14 IIK-1, [ICK-1
QG QepeHIraIbHBIX OIEPaTOPOB BTOPOTO
nopsijiKa
2 YpaBHEHHE TEIUIONPOBOAHOCTH 6 4 11 21 [IK-1, T[ICK-1
3 BonHoBoe ypaBHEHUE 4 4 10 18 [IK-1, T[ICK-1
4 YpaBuenus Jlannaca u Ilyaccona. 4 6 9 19  IIK-1, IICK-1
YpaBHEHHS B YaCTHBIX MPOU3BOTHBIX BTOPOTO
nopsijika Penienue ypaBHeHMi
MaTreMaTu4eCcKor (PU3UKH C TIOMOIIBIO METO/Ia
CETOK. MeTO/1 KOHEUHBIX JIEMEHTOB
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72

5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprkanue pa3esioB TUCHUTIINH (TI0 JIEKIHMSIM) MPUBEICHO B TaduIe 5.2.
Tabnuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIAH (TIO JEKITUSIM)

f o]
HasBanus paszaenos CozeprkaHue pasaesnoB TUCHHUIIEGI (110 nekmuam) 3 £ 8. = & >
2 cemecTp

1 Kpaesbie 3anaun i OcHOBHBIE CBeJIeHHsI 00 ypaBHEHUSAX C YACTHBIMHU 4 IK-1,
JIMHENHBIX npousBoanbiMU (YUIT) Onpenenenune YUII. Ilopsinok [ICK-1
T epeHIHaTbHBIX ypaBHeHHs. Ocobennoctu pemtenust YUIL. Ilonstue o
OIIEpaTOpPOB BTOPOTO MOJTHOM M HEMOJIHOM CUCTEME YPaBHEHUM B YaCTHBIX
nopsiika IIPOU3BOJHBIX. JINHENHBIE U KBa3WIMHEWHbBIE

ypaBHeHus. [loHsATHE 0 KpaeBBIX 3a1a4ax

Maremaruieckoi puzuku. OCHOBHBIE YPaBHEHUS

MareMmaTudeckoi pusnku. MozpenupoBanue

(bU3MUECKUX MPOLIECCOB YPABHEHUSIMU B YaCTHBIX

IIPOU3BO/IHBIX. 3AKOHBI COXPAHEHUS KaK OCHOBA

MOZIETTLHOTO OMHUCaHUs (PU3NYECKOTO Tpoliecca.

Hroro 4
2 YpaBHeHUE BrIBO OTHOMEpPHON MAaTeMaTu4eCcKON MOJIENIN 6 TIK-1,
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TCIJIOIIPOBOAHOCTH TCILJIOIMPOBOAHOCTH HA OCHOBEC 3aKOHA COXpaHCHUA

sHepruu u 3akoHa Pypoe. HeobxomumocTh
rpaHnvHbIX yeiaoBui (I'Y) 1 HauanbHBIX YCIIOBUM
(HY). CoOGcTBeHHBIC 3HAYCHUS U COOCTBCHHBIC
¢ynkuu. 3amaqa [ltypma-JInyBumis. Meron
MHTETpajbHbIX IpeoOpa3oBanmii. [lonsTue
MHTETpalbHOro NpeodpazoBanus. Aapo
npeoOpa3zoBanus. Cxema alropuTMma pelieHus 3a1a4u
METOAOM MHTErpalibHbIX IpeoOpazoBanuii. [Ipsmoe u
obparHoe npeodpazoBanue. Buabl HHTErpaIbHBIX
npeoOpaszoBanuii. IHTerpansHoe npeoOpa3oBaHue
KaK pa3yioKeHue (PYHKIIUH B HEKOTOPBIH CIIEKTP
KOMITOHEHT

Hroro

[1CK-1

3 BonHoBoe ypaBHeHHE  YpaBHEHHs TMAPOIMHAMUKU: YPABHEHUE JIBHKECHUS

KUJKOCTH, YPAaBHEHUE HEPA3PHIBHOCTH, YPAaBHEHUE
cocrosiHus. BonHoBoe ypaBHeHue. @opmyina
Kupxroda. [Ipunuun [olirenca. Akyctuueckas
UHTepHpeTanus, I paHuyHbIe YCIOBUS IS
aKyCTMUYECKHX BOJIH. YpaBHeHue [ enbmromnpua.
VYpaBHEHMs TEOPUH YIIPYTOCTH. YpaBHEHHSI yIIPYTHX
KOJ1e0aHMH.

S

Hroro

[1K-1,
[ICK-1

4 VYpasHenus Jlatutacau | YpaBHeHust MakcBemia. YpaBHEHUS 31€KTPOCTATHKU.
[Tyaccona. YpaBuenusi B YpaBuenus Jlamnaca u [lyaccona. O6001ieHHbIC
YACTHBIX MMPOU3BOAHBIX  (YHKIMHU U UX cBOicTBa. CHUHTYNSIpHBIE 000011IEHHbIE
BTOPOTO NOpPSIKA ¢bynkum, nensra-¢pynkuus Jupaka.

Pewrenne ypaBHeHuit @yH/1aMEHTAJIbHbIE PELLICHUS 1151 YPAaBHEHUI
MareMaTu4eckoi pu3nku Maremarndeckoil pusmku. Meron Gpynakiun ['puHa.

C IOMOUIBIO METO/AA [Toctpoenue Gpynkuuii ['puna. Henuneitnbie

ceToK. MeTo KOHEUHBIX  BOJIHOBBIE YpaBHEHMs. YpaBHeHHe Kopresera-ne
JJIEMEHTOB

®puza. Conuronsl. YucneHHbIE U TPUOIIKEHHBIE
MmeToabl pemieHust YUII. CpaBHeHne aHAIUTUYECKUX
pELICHUH C YACIEHHBIMU pelieHusaMu. [lonarus
AQHAJIMTUYECKOTO U YHCIIEHHOTO PEIICHUN.
IIpenmy1inecTBa YUCIEHHBIX penieHui. Meron
KOHEYHBIX Pa3HOCTEH.

S

Hroro

Hroro 3a cemecTp

4
18

[K-1,
[ICK-1

5.3. Pa3gesbl AMCHMILIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IIUMHU)
U o0ecneynBaeMbIMU (NOCJISAYIOMIMMHU) JUCHUIIIMHAMUA

Paznenbl quCHUIIIUHBI 1 MEXIMCIUILUIMHAPHBIE CBSA3U C O0ECIEUMBAIOIIMMHU (TIPEABIAYIIIUMHI) U
obecrneurnBaeMbIMH (TTOCIIEAYIONIMMHI ) TUCIUTUTMHAMY TIPEICTaBICHbI B Tabmuiie 5.3.
Tabnuna 5.3 — Pazaensl AUCIUTUTMHBI 1 MEKIUCITUTIIMHAPHBIC CBSI3U

HanmMmeHoBaHME TUCIIMILINH

Ne paznenoB qaHHOUN AMCIUIUIMHBI, AJ11 KOTOPBIX
He00X0IUMO U3ydeHHEe 00eCTIeUNBAIONIUX U
o0ecrneynBaeMbIX JUCITUIIINH

1 2 3 4

1 ®usuka

HpeIIHlCCTBy'IOH_II/IC JAUCIUITIINHBI

+ + + +
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[Tocnenyromue quCHUATIIIMHBL
1 KBanToBas u onTuyeckas 3J1eKTPOHHUKA + + + +
2 KBaHTOBasi MExaHUKa + + + +
3 Maremaruka + + + +
4 HaHonneKkTpoHHKa + + + +
5 HayuHo-uccienoBarenbckas paboTa + + + +
6 [Ipukiagnas naopmaruka + + + +
7 TBepaoTenbHas ANEKTPOHUKA + + + +
8 ®u3KKa MIEHOUYHbIX HAHOCTPYKTYP + + + +
9 ®u3uka noynpoBOJHUKOB + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIM, (POPMUPYEMBIX P U3YYEHUH JUCUMUIIIIMHBI, U BUI0OB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCLHMILIMHBI, W BHUJIIOB 3aHITUN
MpEeICTaBICHO B TabmuIe 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIUIUIMHBI, U BHJIOB

3aHATHI

o] o

E 5 Buisl 3ansTHii

- @DopMbl KOHTPOJIS

S o o =Sy S S < -

< = = g % & = O = awv

IK-1 + + + KonTponsHnas padbora, KoHcriek
camonoarotroBku, Onpoc Ha
3aHsaTUAX, Tect, Pedepar

[1CK-1 + + + KonrtponbHas padora, Koncnekr
camomnoarotoBku, Onpoc Ha
3ansaTusx, Tect, Peepar

6. UnTepakTUBHBIE MeTOABI 1 (GOPMBI OPraHU3ALNUH 00yUeHHS
TexHOMOTMY MHTEPAKTUBHOTO OOYUEHHS PU pa3HbIX (opMax 3aHATUI puUBeIeHbI B Tabmuie 6.1.
Tabnuua 6.1 — TexHOIOTMM UHTEPAKTUBHOIO 00YUYEHHMsI IPU Pa3HbIX (POpMax 3aHATUI

NHTrepakTuBHbIC IpakTHYeckue  HTEepakTHBH
Metoasl Bceero, u
3aHSITHS, 9 bI€ JICKIUH, U
2 cemecTp
[Ipe3enTanuu ¢ UCHOIB30BaHUEM 4 4
CJaiIOB ¢ 00CYKICHHEM
Pemenue cutyanlmoHHbBIX 3a7a4 8 8
Hroro 3a cemectp: 8 4 12
Hroro 8 4 12
7. JIaGopaTtopHbIe padoThI
He mpenycmorpeno PVYIL
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanmMeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) MPUBEICHO B Tabnuiie 8.1.
Tabnuna 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATHI (CEMHUHAPOB)
HasBanus paszenos HamMeHOBaHHe MPAKTHIECKUX 3aHsTHI (cemuHapoB) - 3 5 8., & 8
2 cemectp
1 KpaeBsie 3anaum s Knaccudukanus ypaBHEHUI ¢ YaCTHBIMU 4 [K-1,
JTUHEHHBIX MIPOU3BOIHBIMU BTOPOTo nopsijaka. Kanonnueckue ICK-1
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nuddepeHnranbHbBIX (GhOpMBI IMHEHHBIX YPAaBHEHHUI B YaCTHBIX
OIIepaTopoB BTOPOTO MIPOU3BOIHBIX BTOPOTO MOPSIIKA C MOCTOSTHHBIMU
opsiiKa ko3¢ dunmrentamu. [IpeodbpazoBaHus THHEHHBIX
YpaBHEHUH B YaCTHBIX IIPOU3BOAHBIX. [IpuBenenue k
KaHOHHYECKOMY BUAY
Hroro
2 YpaBHEeHHE Cemunap no teme «OTHOPOAHOE YpaBHEHHUE ITK-1,
TEIUIONPOBOAHOCTH TEIIONpoBOAHOCTMY. [lnockas 3anaqa upuxie. [ICK-1
Meron @ypre.
Hroro
3 BonnoBoe ypaBuenne  KpaeBble 3aauu 1Jisi OAHOPOJHOTO U HEOAHOPOIHOTO [K-1,
BOJIHOBBIX YPaBHEHUH.. [1CK-1
Hroro 4
4 VYpapHenwus Jlarutacau | OCOOCHHOCTH YMCIICHHOTO MOJACIUPOBAHUS 3a]1a4 [1K-1,
[Tyaccona. YpaBHeHuss B MareMaTu4yecKoi pu3uKku. MeTo CeTOK JUIsl peleHHs [ICK-1
YACTHBIX MPOU3BOAHBIX  HEJIMHEHHOro BOJHOBOIO ypaBHEHUS. COMUTOHBI.
BTOPOTrO nopszika Vrtoro 6
Pemenue ypaBHeHuit
MaTreMaTu4ecKoi (hru3uKu
C TIOMOIIIBIO METO/A
ceToK. MeTo; KOHEUHBIX
JJIEMEHTOB
Hroro 3a cemectp 18

Bunagsr CaMOCTOATEIbHOM pa60TLI, TPYAOEMKOCTb U cbopMpreMble KOMIICTCHIUU ITPCACTABJICHLI B

9. CamocTosiTesibHasi padoTa

tabnuue 9.1.
Tabmuua 9.1 — Bunel caMocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETSHIIHH
Buzsl camoctosTenshoit X £ 4 2% E
Ha3zpaumus paznenon A 23 5 = = z DOopMBI KOHTPOJISI
paboThI =0 & =3 Z
2 ceMecTp

1 KpaeBsie 3agaun s ITonroroBka k 2 I1K-1, Koncmekt

JTUHEHHBIX MPAKTHYECKUM 3aHATHM, [1CK-1 CcaMonoJroToBku, Onpoc

T depeHIaTbHBIX CEMHHapaM Ha 3aHATUsAX, Pedepar,

ONEPaTOPOB BTOPOTO CaAMOCTOSTENBHOE 2 Tect

TIOPSITK

OpnKa W3Yy4YeHHE TeM (BOIIPOCOB)

TEOPETUYECKON YaCTh
Kypca
[TpopaboTka ITEeKIIMOHHOTO 2
Marepuasna
Uroro

2 YpaBHeHUE IToaroroBka k [1K-1, Koucmekr

TETJIOTIPOBOTHOCTH MPAKTUYECKUM 3aHATHSIM, [1CK-1 CaMOTIO/ITOTOBKH,
CeMHUHapaMm KontponwsHas padora,
Hanucanue pedeparos Ompoc Ha 3aHATHIIX,

Peepar, Tect

[TpopaboTka ITEeKIIMOHHOTO
Marepuana
[TonroroBka k 2
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KOHTPOJIBHBIM paboTam

Hroro 11
3 BonmHoBOE ypaBHEHHE IToaroroBka k 4 [1K-1, Koucmekr
MPAKTUYECKUM 3aHATHUSIM, I[ICK-1 CaMOMOATOTOBKH,
ceMuHapaMm KonrtponwHhas pabora,
CamocTosiTepHoe 2 Orpoc ra saHATHAX,
W3Yy4YCHHE TeM (BOIIPOCOB) Pedepar, Tecr
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JIEKITMOHHOTO 2
Marepuasa
[ToaroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro 10
4 VYpapuenus Jlammacau  [loaroroBka k 3 IIK-1, Koncnekr
[lyaccona. YpaBHeHUSI B IPAKTUUYECKUM 3aHSTHUSIM, [1CK-1 CaMOIIOATOTOBKH,
YaCTHBIX MMPOU3BOIHBIX ceMUHapaM KontponpsHas padora,
1]?;T0p01"0 nopsaxka CaAMOCTOSTENBHOE 3 I?npoc Ha T3aH;1TI/151X,
[ICHH BHEHUH T. T
CLICHHC ypaBHC M3Yy4YCHHE TeM (BOIIPOCOB) eepar, Tec
MareMaTH4eckoil pu3nuku TeOPETHYECKO 4acTH
MTOMOIIBIO MET:
C MIOMOILBIO METOA Kypca
ceTok. MeTo1 KOHEUHBIX
SIIEMEHTOB ITpopaboTKa JEKIUOHHOTO 1
Marepualna
[TonroroBka k 2
KOHTPOJILHBIM paboTam
Uroro 9
Hroro 3a cemecTp 36
Hroro 36
10. KypcoBoii npoekr / KypcoBasi padora
He mpenycmorpeno PVYIL

11. PeiiTuHroBasi cucreMa /iJisi OEHKH yCIIeBA€MOCTH 00y4aromXxcsi

Tabnuua 11.1 — baniapHbIe OLIEHKH 7S 2JIEMEHTOB KOHTPOJIS

11.1. BaniabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA

. . MaxkcuMabHBIN
. MaxkcuManbHbIN MaxkcuManbHbI
DneMeHThI y4eOHOM OaJ 3a nepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a nmepuon
NEATEIBHOCTH mexny 2KT u na CEMECTP
Hauazna cemectpa Mexnay 1KT u 2KT
KOHEIl cemecTpa
2 cemecTp
Koncnekr 3 3 3 9
CaMOIIOATOTOBKHU
Kontponbhas padora 15 15 15 45
Omnpoc Ha 3aHATHAX 10 10 10 30
Pedepar 4 4 8 16
Hroro makcumym 3a 32 32 36 100

eproz
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' HapacTarommm uTorom 32 64 100 100

11.2. IlepecyeTt 0a/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabmume 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 332 KOHTPOJIBHBIC TOUKH

banel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka

>90% ot MakcuMaIbHOM cyMMBbI OasuioB Ha naty KT 5

Ot 70% no 89% ot makcuManbHON CyMMBI OaioB Ha jary KT

4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO H MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OICHKY MPEICTaBICH B TAOIHIIE
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Urorosast cymma 6aiiios,

Ouenka (I'OC) YUYUTBIBAET YCIIECIIHO CAAHHBIN Ouenka (ECTS)

HK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85-89 B (ouensn xoporo)

4 (xopo1110) (3a4TeHO) 75-84 C (xopor1o)
70-74
65 - 60 D (ynoBieTBOpUTENBHO)

3 (YI1OBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (ocpeicTaeiio)
2 (HeynoBIIETBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTENbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTiedeHue TUCHUIINHBI

12.1. OcHoBHas JaUTEpaTypa

1. Koncmekt nekuuit o Beiciiei Matemaruke : B 2 4. / JI. T. [TuceMennsiit. - M. : Aiipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : Tpuauare msth JIeKIuid. - 5-¢ m3a. - M. : Aiipuc-IIpecc, 2007.
- 251, [5] c. : w1, Tabm. - ISBN 978-5-8112-2315-2 (nanuuue B 6ubnmorexke TYCVYP - 60 7k3.)

2. Meronsl Maremarmyeckoi — ¢usuMkm  [DieKTpoHHBI  pecypc]:  YueObHoe mocobue
NpeJHAa3HAYeHO JJIsi CTYAEHTOB (akynbTera aucTaHiuoHHoro odydenus TYCVYPa / I'punser 1O. B,
VYmakos B. M., MunskoB JI. JI., Tumuenko C. B. - 2012. 148 c. - Pexum pgocryma:
http://edu.tusur.ru/publications/3379 (nara obpamenus: 08.07.2018).

12.2. lonoiHuTeAbHAS JUTEpPaTypa
1. Maremarnueckue meronbl ¢usuku. M30paHHble Bompochkl : YueOHHMK Ay By3oB / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (nanuuue B 6ubmuorexke TYCVYP - 50 5k3.)
2. Brpicmas maremarnka III. OyHKINM KOMITJIEKCHOTO TepeMeHHOTro. Psnwl. MHTErpanbHbIe
npeoOpa3oBaHus [DIeKTpOHHBINH pecypc]: YueOHOe mocobue / Marasunnukos JI. M. - 2012. 206 c. -
Pexxum moctyma: http://edu.tusur.ru/publications/2258 (mara obpamenus: 08.07.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTebHBIC y4eOHO-MeTOAMYECKHE T0COOHs
1. Meroasl MatemaTnueckoi (U3UKHU : PYyKOBOACTBO K OpraHU3aIlMM CaMOCTOSATEIbHOW PabOThI
i cryneHtoB crenuaibHoctd 210106 "Ilpombimennas snextponuka" / HO. B. I'punses, JI. JL
MunbkoB ; denepanbHOE areHTCTBO 10 00pa3oBaHM0, TOMCKHI TOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM
yhpaBiaeHUs U paauo3inekTponuku, Kadenpa nmpomeinienHoi snekrponuku. - Tomck : TYCVYP, 2007. -
116 c. : (mamuuue B 6udnmuoreke TYCYP - 94 5k3.)
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2. Meroasl MaremMatudecko (Gu3MKH [DJIEKTPOHHBIA pecypc]: Meroauyeckue yKa3zaHUS K
npaktuueckum  3anstusm  /  Tewko I I - 2012, 31 c¢. - Pexum  gocryma:
http://edu.tusur.ru/publications/2351 (nara oopamenus: 08.07.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI[ C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJIN/I0B

Y4eOHO-MeTOqMUeCKUe MaTepUabl sl CAaMOCTOSTEIbHOW M ayIUTOPHON pabOThl 00Y4arONIXCs
U3 YHCIIa JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS U MHBAJIUIOB MPEIOCTABIAIOTCS B (hopMax,
aIaITUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBBS U BOCIIPUSATHUS HHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JLst iu1 ¢ HApYLIeHUsIMH CcJIyXa:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JIois1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeILHOIO annapara:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3ydeHUH NUCUUIUIMHBI PEKOMEHAYETCS UCIONb30BaTh 0a3bl JaHHBIX, HHPOPMALIMOHHO-
CIIPABOYHBIE 51 TIOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CThb JOCTYyN
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuaibHO-TeXHHYECKOe 00ecneyeHue TUCHHMILINHBI U TpedyeMoe MPorpaMMHoe
o0ecreyenue

13.1. O6uue TpedoBaHNSs K MATEPHATbHO-TEXHMYECKOMY M NPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuajJibHO-TeXHHYECKOE U POrPAMMHOe o0ecneyeHue sl JJEKINMOHHbIX 3aHATHIH
Jis mpoBeneHusi 3aHATUN JICKIIMOHHOTO THIIA, TPYMIOBBIX U WHIUBUAYATbHBIX KOHCYIBTAIIHM,
TCKYLICTO KOHTPOJA U HpOMe)KyTO‘IHOi/JI aTTCCTAallMU HCIIOJIB3YCTCHA yqe6Ha51 AyaAUTOpHA C KOJUYCCTBOM
MOCa/IOYHBIX MecT He MeHee 22-24, 00opyaoBaHHas JOCKOHM U cTaHIapTHOU yueOHo Mebenbto. MMerorces
JEMOHCTPAIIMOHHOE O0OpyIOBaHHE M Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKHE
WJUTIOCTPAIUH 110 JICKIIMOHHBIM pa3ziesiaM AUCHUTUIHHBIL.

13.1.2. MarepuaJIbHO-TEXHHYECKOE M IPOrpaMMHOe o0ecredeHue I MPAKTHYEeCKUX 3aHATHI

VYyebHast ayquropus

ydeOHas aynuTOpHsl JJISi TPOBEACHUS 3aHATUN JICKIMOHHOTO THUNA, y4deOHas ayJuToOpus JUIs
MIPOBE/ICHUS 3aHATHH MPAKTUUECKOTro TUIMA, yueOHas ayluTOpHs AJs IPOBEICHHS 3aHATHH CEMUHAPCKOTO
TUTIA, TIOMEIIEHHE ISl TPOBENEHHs] TPYNIOBBIX M WHIMBUAYAJTBHBIX KOHCYJIBTALMH, TOMEIIEHUE ISt
MIPOBE/IEHUS TEKYILEro KOHTPOJISI U IPOMEXYTOUHOM arTecTaliu

634034, Tomckast obnacts, . Tomck, Bepmununa ynuna, 1. 47, 304 ay.

Onucanue uMeronierocs 000py10BaHuUs:

- KommiekT cnenuanu3upoBaHHON yaeOHOM MeOen;

- Pabouee mMecTo mpernogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.3. MarepuajibHO-TeXHHYECKOE H MPOrPaMMHOe o0ecrnedeHne IJIsi CAMOCTOSITEILHOI padoThl
s camocTosTenbHON paboThl MCHONB3YIOTCA y4eOHbIE ayIUTOPUU (KOMIIbIOTEpHBIE KJIACChl),
PacIoIOKEHHBIE TIO a/IpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacTs, I. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTh, I. Tomck, Bepimauna ynuia, 1. 74, 207 ayn.
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CocrtaB 000py10BaHUS:

- yaeOHast meberb;

- komneroTepsl knacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMIBIOTEPHI MOIKIIOUYEeHBI K ceTu «HTepHeT» W 00eClednBarOT JOCTYI B JIEKTPOHHYIO
nH(pOpPMAITMOHHO-00pa30BaTEIBHYIO CPElY YHUBEPCHUTETA.

[TepedeHp MporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 myis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOEe o0ecriedyeHne TUCIIUIITUHBI JIJIsl JIUI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

OcBocHHE NUCIUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbS U WHBAJHMIaMU
OCYILECTBIISIETCS C UCTIONB30BaHUEM CPEICTB 00yUYeHHS OOIIETO U CIEIMAaIbHOTO Ha3HAUCHHSI.

[Tpu 3aHATHSAX ¢ OOydYaAIOMUMUCS € HAPYUIEHHSMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCHJIMBAIOILICH ammmaparypbl, MYJIbTHMEAMUHBIX CPEIACTB M JPYTUX TEXHUYCCKUX CPEICTB
nprema/repenadn yaeOHOW WHQPOpPMAIMKH B JOCTYIHBIX (GopMax, MOOMIBHOW CHUCTEMBI MPETOAABAHUS
uis 00y4aronuxcsi ¢ UHBAIMIHOCTBIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTEMbI. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCSI OOydaromuecss ¢ HapyIICHUEM cliyxa, 000pyIOBaHA KOMITBIOTEPHOW TEXHUKOM,
ayJIMOTEXHUKOW, BUJICOTEXHUKOM, IIEKTPOHHON JOCKOU, MYJITUMEIUHHON CHCTEMOM.

[Tpu 3aHATHSAX ¢ OOYyUYAIONTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JICKIIMOHHBIX U YYCOHBIX ayIUTOPHIX BO3MOXKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HAIPUMEp, TEKCTa
Ha JIOCKE WM CJIai/ia Ha SKpaHe) MPU TOMOIIY BUICOYBEITUIHUTEIICH ISl KOM(POPTHOTO IPOCMOTPA.

[lpu 3aHsATHAX C OOyYAIOUIMMHCS € HAPYIIEHHSIMH ONOPHO-ABUTaTeJbHOIO amnmapara
WCIIONIB3YIOTCSl alIbTepPHATHBHBIC YCTPOMCTBAa BBOAAa WH(MOpPMAIMU W JPYrHe TEXHUYECKHE CpEICTBa
npuema/nepenadd yueOHoOM HMHQpOpMalMKU B JAOCTYMHBIX (popmax, MOOUIBLHOW CHUCTEMBI OOyUeHUsS IS
JIIOAEH C MHBAJIMIHOCTBIO.

14. OueHo4YHbIe MaTepHAJIBI M METOAUYECKHE PEKOMEHAAMH 110 OPTaHU3AlUH U3YYeHUs
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MaT€puaJOoB U METOAUYECCKUE PCKOMECH AN
I[J'IH OLCHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHUS 3aKPCIJICHHBIX 3a JUCHUILIMHOM
KOMHGTGHHI/II\/'I HCIOJIB3YIOTCA OICHOYHBIC MAaTCpHalibl B COCTABE!

14.1.1. TecToBEBIE 3aHaHUSA
1. Kakue (puznueckuie mpoiecchl OMUChIBaeT MapadoIndecKkoe ypaBHEeHUE?
a) KoyieOaHus
0) JBIXKYIIUECS BOIHBI
B) CTal[MOHApPHBIE TTPOIIECCHI
r) auddysuto
2. Kaxue ¢puznyueckre mporeccrl OMUCHIBACT TUTIEPOOTNICCKOE ypaBHEHUE?
a)  KoneOaHus
0) BOJHBI
B)  CTAI[MOHAPHBIC MPOIECCHI
r) auddysuro
3. Kakwue pusudeckue mpouecchl OMUCHIBAET UIUNTHYECKOE YpaBHEHHE?
a)  KoyieOaHUs
0)  JBIKYIIUECS BOJIHBI
B)  CTaIMOHAPHBIE TIPOIIECCHI

r) auddysuro
4.  YT0 ONMCHIBAIOT T'PAaHUYHBIE YCIOBUS?
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a)  B3aUMOCBS3b (PHU3UYECKUX MMEPEMEHHBIX

0) (dusmYecKyIO MepeMEHHYIO B HAYJIbHBI MOMEHT BPEMEHHU

B)  (u3MUECKYIO MEPEeMEHHYIO Ha TPaHUIIE

) TNPOU3BOAHYIO (PU3NUECKON IEPEMEHHOM B HAYaIbHBI MOMEHT BPEMEHHU
5. UTo ONMCHIBAIOT HAYAJIbHBIE YCIOBUA?

a)  B3aMMOCBSI3b (PU3NUECKUX MMEPEMEHHBIX

0) (Qu3MYeCcKyr MepeMEHHYIO B HAYAIbHBII MOMEHT BPEMCHH

B)  (U3HUECKYIO IEPEMEHHYIO Ha TPaHHUIIe

I)  [POU3BOIHYIO (PM3UYECKOH MepeMEeHHON B HAYaJIbHBI MOMEHT BPEMEHH
6. Uro onuchIBaeT ypaBHEHHE?

a)  B3aUMOCBS3b (PH3UYECKUX MMEPEMEHHBIX

0) ¢du3MYeCcKyIO MepeMEHHYIO B HAYaJIbHBI MOMEHT BPEMEHHU

B)  (HU3MUYECKYIO IEPEMEHHYIO Ha TPaHULIE

) MOPOU3BOIHYIO PU3NYECKON MEPEMEHHON B HAYaJIbHBII MOMEHT BpEMEHU

_(r-g)?
) 42t

J{; (x,8)= T
7. OyHkuus ) a7 [IPH BCEX 3HAUCHHSIX 'fﬂBJmeTca pelieHHEeM ypaBHEHUS
TEILUIONPOBOIHOCTH U:r =d U::x B obOmacTu {(I, I) = (—m, m),.t = (D, m:'}

JanHast GyHKIMSI HA3bIBAETCH ............ pelLIEHNEM ypaBHEHUS TEILIONPOBOJHOCTH
a) BJIEMEHTapHbIM
0) cranuoHapHBIM
B) HEOJHOPOAHBIM
r) (QyHAaMEHTaJIbHBIM

1
8. Pemenue 3amaun y" +E Y 0, y(0) = y(4p) = 0 umeer BUA

1 T 1 1
a)y=sinZX; 0)y=sinZX; B)Y=C0SZX; Ir)y=sin#x

9. Oynkuusa U asngercs pemenneM ypaBHeHHs Uyy + Uyy = cosx x cosy. Toraa pemienneM
COOTBETCTBYIOIIETO OJTHOPOIHOTO YpaBHEHUS OyIeT PyHKIUS
1 1

a) U- Zcosx xcosy; 6)U+x2+y% B) U+ 2 cosx x cosy; 1) U+ 2xy
1

10. Pemnenue 3amaun y" +p2y =0, y(0)= y'(E) = 0 umeeT BUJ
a) y =sinx; 6) y =CO0Sx; B) Y =COSpx; I) y = sinpx

11. Ykaxure tin auddepeHnInanbHOro ypaBHeHUs
-1 -1
Lo T
Jqﬁ—Zﬁﬁ
Xt &y

—Ssindx =40

Bapuants! oTBeTa:

1) snnmunTuyeckut;
2) runepOoIHUECKHI;
4) KpyroBoi;

3) mapabonnyecKwii;

12. Ykaxxute coOCTBEHHBIE (DYHKIIHH KpaeBOM 3aauun
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CH &
=9, =0
[ £
-  u@y)=u(ly)=0.
BapuanTs! oTBeTa:
. MY R n FETY
B — a1 — ] cOs
2) 3 .5 [ . gsm3ny.
13. Ykaxxute coOCTBEHHBIC YHCIIa KPAaeBOU 3a7auu
-2 a'ﬁ
{? i &8
25— =0
L‘?}C E-’ ” o) — \—
3’" ; u(0;y)=u(7;y)=0.

Bapuanrs! oTBeTa:
T T T T

a) 5 )6) 25 K 6) ? K 2) ‘:;9

2

14. Oynknus y = €0s 3 X ABISETCA COOCTBEHHOI ¢bynkuueit 3anaun Ltypma-JlnyBums
y"+1ly =0, y'(0) = y'(3p) = 0 c coOcTBEeHHBIM 3HAYCHHEM
4 2

-ﬂ- 2
a)l=-2;,0)1=-3;, Bl=%2 ;r)l—
15. KakoMy Ha4aJlbHOMY YCIOBHIO YIOBIETBOPSAET (PyHKIHS
. 3 =1 Co2nx
u{x:t) = 6x° + 4y -8y ———sin e~
=t FIT T 4 5

Bapuants! oTBeTa:
2 M0 =0, 5y w(0)=6x" ) ulx0) =8 (0} =4,
16. Kakoe u3 ypaBHEHUH SBISETCS YPaBHEHHUEM TEILJIOMPOBOAHOCTU CTEPHKHS C HICTOYHUKAMU

TeIia BHYTPU
Bapuants! oTBeTa:

-2 -2 - -2
a) ¢f <X 6) ¢ <X

C &u . &%u Ay

— -3 —=4xe " —+ 2 =8 sinSx;
B) ot ax” r) OF cx

17. YkaxuTe, Kakoe U3 JaHHBIX YPABHEHUU SABIsAETCS ypaBHeHHEM [lyaccona
BapuanTts! oTBera:

-2 =1 a2 -2

&' o o oy —3r .

_‘ﬁ+_‘2:E}; ﬂﬁ+ﬁ2:8€ S10 35X
a) Cf CxX 6) €f CxX

-\2 A.L' b} -‘\2

ot o cH o 2

. _._k = :2_, ﬁ—__‘ - :Frfé{f+4}:
) €f X r) ¢f cX

18. Kakas u3 KpaeBbIX 3a7au sBISIETCA 3a/1a4€ii O TEIJIONPOBOJAHOCTH CTEP KHSI KOHEUHOM JUTMHBI
0€e3 UCTOUHUKOB TeIljla BHYTPH U C HYJIEBOM TeMIlepaTypoil Ha KOHIax

BapI/IaHTBI OTBCTa'

{?EH &° H

- Zﬁ - L G
a) et X : u(0;8)= u(7;t)=0; u(x;0)=x.
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g EH 5
- = - = ?J:L {f-+ 4};
6) ¢f  cx u(0;t)=t; u(7;t)=0; u(x;0)=0.
= -2
' o
- -9 -~z :{}:
p) ¢f X u(0;t) = u(4;t)=0; u(x;0)=x(4-x).
-2 a7
& Tl
o Tle_—==0
r) ¢f cx : u(0;t)= u(5;t)=3; u(x;0)=0.

19. Kakast u3 KpaeBbIX 3aj1a4 sBJSIETCA 3a7a4el O BEIHY)KJICHHBIX KOJIEOaHUAX KOHEYHOH CTPYHBI,

3aKpEIJICHHOM TOJIBKO Ha JIEBOM KOHIIE
Bapuanrs! oTBeTa:

-2 -
oo o
- _25 -2 - {3
a) Cf X : u(0;t)= u(7;)=0; u(x;0)=x.
- -2
o ou 2
— +—= =71 {f+4}
6) ¢ X u(0;t)=t; u(7;t)=0; u(x;0)=0.
= -2
CH oo
- -9 - :{}:
p) €7 X u(0;t) = u(4;t)=0; u(x;0)=x(4-x).
-2 a2
& B
[N +4 - =0
r) ¢f cx : u(0;t)=u(5;t)=3; u(x;0)=0.

20. Pemiennem Kakoro ypaBHEHHUs ABISETCS QYHKIUS

. =1 | 2nx Burt
ulx:t)= Y —sin cos

ot F 5 5

Bapuants! oTBeTa:

-2 -2 -2 -2

coH coH cH cou )

— —16—=0; T— — 16— =>5xsindr
a) ¢t cx 6) C1 <X

1 &%u & u Ci &u

——..,_.;fh_‘..,:{}; = _16_‘.\:5;
g) 16 €1° cx” ry &f cx”

14.1.2. Tembl ONIPOCOB HA 3aHATHAX
BriBog ypaBHeHui. [locTaHOBKa KpaeBbIX 3a/1ad.
VYpaBHEHUS TEIIONPOBOJHOCTH U KojeOaHHU B OrpaHUYEHHON 001acTH (OXHOPOJHBIE TPAaHUYHBIE

YCJIOBHS).
VYpaBHeHHS TEIUIONMPOBOJHOCTH U KoOJIeOaHW B OrpaHUYeHHOW o0nacTu (HEOAHOPOAHBIE

IpaHUYHbBIE YCIOBHS)
VYpaBHEHHUE TEIUIONPOBOAHOCTH Ha OECKOHEYHOH MpsAMOM, B HEOrPaHMUEHHOM MPOCTPAHCTBE, HA

oJTyOeCKOHEYHON PSIMOM
3anaua HItypma-JlnyBunmns (0Tpe30k, MPSAMOYTOIbHUK, TapaslieIeHIIeT)
Breruncnenne kBagpara Hopmbl. 3anada llTypma-JInyBuimst (Kpyr, CEKTOP, KOJBIIO).
VYpaBHenue Jlannaca B mpsIMOYTOJIbHUKE U MapaluieNieuIe e
VYpaBHenue Jlammaca B kpyre, BHE KpyTa, B KOJIbIIE, B CEKTOPE
VYpaBHenue Jlannaca B UIMHAPE U €r0 4acTIX

14.1.3. Temnl pedeparoB
Bunpl wHTETpanmpHbIX TpeoOpasoBaHuil. MHTerpanmpbHOe mpeoOpa3oBaHUE Kak pPa3IoKeHHE
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(YHKIMU B HEKOTOPBII CIIEKTP KOMIIOHEHT

OcHoBHBIE CBeficHUSI 00 ypaBHEHUsAX ¢ 4yacTHhIMU Tpom3BomHbiMU (YUII) Ompenenenne YUIL
[Mopsimox ypaBHeHus. OcobennocTu perenus Y UIl

14.1.4. Bonipocbl Ha caMONOATOTOBKY
Axyctudeckas uHTepuperanys. [ paHMuHbIe YCIOBUS JUIsl aKyCTUYECKHX BOJIH.
Judpakuus miockoi akycTH4eCcKoi BOJTHBI Ha HIape.
OO0BEMHBIHM OTEHIIMAJ, €r0 CBOMCTBA
Bunas! unTerpansaeix npeodpasoBanuii. IHTErpanbHOe peodpazoBaHne Kak
pasiokeHre (GYHKLUUU B HEKOTOPBIN CIIEKTP KOMIIOHEHT.
®duznyeckas MHTepIpeTanus pemenus. [IposBienne npuHIKIa Cyneprno3uLiny.

14.1.5. TeMmbl KOHTPOJIBbHBIX PadoT
VYpaBHEHHE TEIUIONPOBOJHOCTH
BonHoBeIe ypaBHEHUs
VYpaBuenus Jlamnaca u [lyaccona.

14.1.6. 3auér
. OcHOBHBIE CBe/IeHHsI 00 ypaBHEHHAX ¢ YaCTHBIMU npou3BonHbMuU (YUII)
. MonenupoBanue Gpu3nyecKux MporeccoB YpaBHEHUSIMH B YACTHBIX MPOU3BO/IHBIX.
. Knnaccugukanus u npuseneHue K KaHOHHYECKOMY BUAY TUHEWHBIX Y UIT BTOpOTO mopsiaka.
. Pernenne YUII metonom pasnenenus nepeMeHHbIx (MeToq Dypwe).
. CobcTBeHHBIE 3HAYEHUS 1 COOCTBEHHBIE (DYHKIINH.
. 3anada Hltypma- JInysBuiis
. MeToa nHTerpaibHbIX PeoOpa3oBaHUM.
. IToHsATHE MHTETPaAILHOTO MPE0OPa30BaAHMSL.
. Yucnennsle 1 npubamxkeHHble MeTobl pemenus Y UIl.
10. YpaBHEHMS TMAPOJUHAMMKHU: YPAaBHEHME JBM)KECHUS JKUIKOCTH, YPABHEHHE HEPa3pBIBHOCTH,
YPaBHEHUE COCTOSHMS.
11. Maremarn4eckoe MOAEINPOBAHUE IEKTPUUECKUX IIPOLIECCOB.
12. HenuHeliHble BOJTHOBBIE YpaBHEHUS.
13. Jluneitnbie oguopoaHbie I'Y.
14. CamoconpspkenHoe ypasHenue Lltypma-JlnyBumis.
15. UnTerpanbHoe npeoOpa3oBaHue Kak pa3yiokeHne GYHKIIUU B HEKOTOPBII CIIEKTP KOMIIOHEHT.
16. VHTerpanpHoe npeoOpa3oBaHue — MyTh K YMEHBIICHUIO YUCIIa HE3aBUCUMBIX [IEPEMEHHBIX B

O 00 1N DN K~ W~

YUIL.

17. CpaBHEeHUE aHATUTUYECKUX PEIICHUN C YUCIEHHBIMU pelieHUsIMU. [IOHATHS aHaTUTHYECKOTO
Y YUCIICHHOTO PEUICHUH.

18. BriBOA ypaBHEHU aKyCTHUKH.

19. Ilpunnun Iroitrexca.

20. dudpakuus mIoCcKoi aKkyCTUUE€CKON BOJIHBI Ha IIIape.

14.2. TpeGoBaHus K OLICHOYHBIM MAaTEPHAJIAM JJIsl JIMI C OTPAHHMYCHHBIMHU BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/10B
Jig v ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMM 3[0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOIOJHUTEIBHBIC OLICHOYHBIC MaTCpHraibl, IECPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IH€ 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIUIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE Pa0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSTHUSA
o0yuaroIerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBieHus 3alaHU OLIEHOYHBIX CPEACTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaMm ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJMJAaM YBEIMUYUBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTtynHas popMa npeocTaBieHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHMYCHHUSM UX 37I0POBbSI M BOCIIPUATHS HH()OPMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JL1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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