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1 Jlexiun 10 10 4acoB
2 [IpakTuyeckue 3aHATUS 8 8 4acoB
3 Bcero aynutopHbIx 3aHsATHI 18 18 4acoB
4 W3 HuX B MHTEPAaKTUBHON (hopme 6 6 4acoB
5 CamocTosiTenbpHas padboTa 18 18 4acoB
6 Bcero (6e3 sx3amena) 36 36 4acoB
7 OOmast Tpy10eMKOCTh 36 36 9acoB
1.0 1.0 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 }

PazpaboTunk:
npodeccop kad. D11

3aBeayromuii ooecneunBaronieit kad.
OI1

COCTaBJICHA

ydeToM TpeboBaHMi  (eaepaabHOTOo
rOCyIapCTBEHHOrO 00pa3oBareiabHOro craniapra Beiciiero oopazosanust (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

3aBeqyroNInid BEITyCKAOIIeH Kad.
(O]

OKCIIEepTHI:

[Mpodeccop kadenpsl IEKTPOHHBIX
npudopos (3I1)

HoteHT kadenps! GU3ndecKon
aneKTpoHukH (PI)
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHUE Y CTYICHTOB MPEACTaBICHUN 00 OCHOBAaX MaTeMaTHYECKOTO amrapara H3ydeHUs
(U3MYECKUX TOJIEH — OTHOTO U3 IIEHTPAThHBIX 00BEKTOB COBPEMEHHON (PM3UKH M TEXHUKH, HAXOMISIIETO
IUPOKOE TPUMEHEHUE TIPH U3YUYECHUH MAaTEMaTHUYECCKUX MOJICIICH B HAYYHBIX U MIPHUKJIQIHBIX 3aauax.

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 onTtuyeckas 3JeKTpoHuKa, KBaHToBas
MexaHuka, Maremaruka, Hanosnekrponuka, HayuHo-uccinenoBarenbckass pabota, Ilpuknannas
unpopmaruka, TBepmoTenbHas d3NeKTpoHUKa, DuU3MKAa IUIGHOYHBIX HAHOCTPYKTYp, Dusuka
MOJYIIPOBOJHUKOB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUMIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— IIK-1 crnocoOHOCTBIO CTPOUTH MHpoCTeHIIne (U3NYECKHE W MareMaTHYeCKHE MOJIENIH
npubOpoOB, CXEM, YCTPOWCTB ¥ YCTAaHOBOK DJIEKTPOHHKH W  HAHOMIEKTPOHHKH  Pa3IMYHOTO
(YHKIMOHAJIBHOTO Ha3HAYECHHUs, a TaKKe HCIOJIb30BaTh CTaHJAPTHBIE IPOrpaMMHBIE CpPEACTBA HX
KOMITbIOTEPHOTO MOJICJINPOBAHNS;

— TICK-1 cnocoOHOCTBIO BIIaJIETh COBPEMEHHBIMM METOAAMHU pacdyeTa U IPOEKTHUPOBAHUS
U3/IeNTUI MUKPO3JIEKTPOHUKHU U TBEPAOTEIIbHON MIEKTPOHUKH, CHOCOOHOCTBIO K BOCHIPUATHIO, pa3paboTke
Y KPUTHUYECKOM 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-MaTeMaTU4yecKHil 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 PEIIeHHs 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-MaTeMaTHUECKUN ammapar s peleHHs BO3HMKAIOLIMX MpoOsieM; BIaJeTh METOJaMH
MIOCTPOEHUSI MaTreMaTHYeCKUX Mojelel mnpuOopoB, CXEeM, YCTPOMCTB C HCIOJNB30BAHUEM CPENICTB
KOMITBIOTEPHOTO MOJEJIMPOBAHNUS

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO0mass TpyAOEMKOCTh JIHUCHUUIUIMHBI cocTaBisieT 1.0 3aueTHBIX €IMHUIBI U MpEeACTaBlIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILINHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
2 cemecTp
AynuTOopHBIE 3aHATHS (BCETO) 18 18
Jlexun 10 10
[IpakTuueckue 3aHgaTHs 8
W3 HUX B MHTEpAaKTUBHOW (opme
CamocTrosiTenbHas paboTa (Bcero) 18 18
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[ToaroroBka Kk KOHTPOJILHBIM paboTam

[TpopaboTka IeKIMOHHOTO MaTepuaa

HOI[FOTOBKa K IPaKTUYCCKHUM 3aHATHAM, CCMHUHapam

Bcero (6e3 ax3ameHa)

36

36

OO6miast Tpy10€MKOCTb, 4

36

36

3auetHble EauHUIB

1.0

5. ConepxaHue TMCHMILTUHBI

5.1. Pa3aesnl JUCHUIIMHGLI 1 BUABI 3AHATHI

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

Hazpanus PpasaciioB JUCHUITIIIMHBL

o 0 S 8 o H
H & 7 ax s n =2 a0

(6

1.0

€3
up
ye

M
bl
KO

M

T

MOpsAKA

1 KpaeBble 3aaun 11t TUHEHHBIX 2 2 3
mddepeHraIbHBIX 0IIepaTopoOB BTOPOTO

2 cemecTp

7

I1K-1, [ICK-1

2 YpaBHEHHE TEIJIONPOBOAHOCTH

3 BonHoBoe ypaBHEHME

11

TK-1, [ICK-1
TK-1, TICK-1

4 YpasHenus Jlannaca u Ilyaccona. 2 2

YPaBHCHI/Iﬂ B YaCTHBIX HpOI/I3BOIlHI)IX BTOpOFO
nopsiaka Pemienue ypaBHeHui
MaTeMaTHYeCKON (DU3UKH C TTIOMOIIBIO METOAA
CeTOK. MeTo KOHEUHBIX DJIEMEHTOB

I1K-1, IICK-1

Hroro 3a CEMCCTp

Hroro

10
10

18
18

36
36

5.2. Conep:xkanue pa3aesoB IMCHUIIMHBI (110 JEKIUSIM)
ConeprkaHue pa3ienaoB TUCIUILIHAH (TI0 JEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuua 5.2 — CopeprxaHue pa3aenoB JUCHUIUIMH (TI0 JEKIUSIM)

HazBanus pa3aciioB

1 KpaeBsie 3agaun s
JIMHEWHBIX

TG depeHInaTbHBIX
OMEPaTOPOB BTOPOTO
nopsijiKa

2 YpaBHeHHE
TEIJIONPOBOAHOCTH

ConeprxaHue pa3ie’oB JUCIUILTAHEI (TIO JEKIUSIM)

2 cemecTp

OcHoBHbIE CBe/IeHUs 00 YpPaBHEHUSAX C YACTHBIMU

npouszBoaHbiMU (YUIT) Onpenenenne YUIIL. [Topsaok
ypaBHeHnus. Ocobennoctu perenust Y UIL. [Tousitue o
MIOJTHOM M HEITOJIHOW CUCTEME YPABHEHUN B YACTHBIX

MPOU3BOJIHBIX. JINHENHBIE U KBa3WJIMHEWHbBIE
ypaBHeHus. [ToHsTHE O KpaeBbIX 3a1a4ax
MareMmaTuieckoil pu3znku. OCHOBHbIE YpaBHEHUS
Maremarudeckoi ¢puszuku. MonenupoBanue
($u3HYECKUX MPOIIECCOB YPABHEHUSMHU B YaCTHBIX
IIPOU3BOAHBIX. 3AKOHBI COXPAHEHNUS KaK OCHOBA
MOJIEJIBHOTO ONUCaHus (U3UYECKOTO Mpolecca.

(0]
MK

2

ocC

o
M
bIC

[K-1,
[ICK-1

Hroro

BbIBOZT OTHOMEpPHOW MAaTeMaTH4eCKON MOJIENIN
TEIJIONPOBOJIHOCTH Ha OCHOBE 3aKOHA COXPAHECHUS
sHepruu u 3akoHa ypre. HeobxoaumocTtsb
rpaHnuHbIX yenoBuid (I'Y) n Ha4aIbHBIX YCIOBHUNA
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(HVY). CoOGcTBeHHbBIC 3HaYEHUST U COOCTBEHHBIC
¢ynkun. 3anaya Ll typma-JInyBmis. Meron
WHTETPAJIbHBIX MpeoOpa3oBanuii. [lorsTre
MHTETPaJIbHOTO MpeodpazoBanus. SAnpo
npeoOpaszoBanus. Cxema alropuTMa pelieHus 3a1auu
METOJIOM MHTETpabHBIX peoOpazoBanuii. [Ipsamoe n
oOparHoe npeoOpa3oBanue. Bupl HHTErpaIbHbIX
npeoOpazoBanuii. IHTErpansHoe npeodpa3oBanme
KaK pasjoxeHne QyHKIUN B HEKOTOPBIN CIEKTP
KOMITOHEHT

Hroro 4

N

3 BonHOBO€ ypaBHEHHE  YpaBHEHMs TMAPOIMHAMUKU: YPABHEHUE JIBUKEHUS [K-1,
JKUJIKOCTH, YPAaBHEHUE HEPA3PHIBHOCTH, YPABHEHUE [1CK-1
cocrosinus. BonnoBoe ypaBHenue. @opmyna
Kupxroda. [Ipunnumn [oiirenca. Akyctudeckas
WHTepIpeTalus, [ paHuyHbIe YCIOBUS AJIs
aKyCTMUYECKHX BOJIH. YpaBHeHUe [ enbmrombia.
YpaBHEHMS TEOPUU YIIPYTOCTU. YPAaBHEHHUS YIIPYTUX

KOJIeOaHUH.
Htoro 2
4 VYpaBHenus Jlarmacau  YpaBHeHus MakcBenia. YpaBHEHUS 3JI€KTPOCTATUKH. 2 [K-1,
[Tyaccona. ¥YpaBuenus B YpaBHenus Jlamiaca u [Tyaccona. O6001meHHbIe [ICK-1
YAaCTHBIX MPOU3BOMHBIX  (PYHKIMH U BX cBOMCTBAa. CHHTYIApHBIE 0000IIEHHBIE
BTOPOTO NOpsJKa bynkuuy, nensra-¢pyHkuus Jupaka.
Pemenne ypaBHeHu @yH/1TaMEHTAJIbHBIC PELICHUS 111 YPAaBHEHUI
MaremMarudeckoi puzuku Maremarnyeckoil gpusuku. Meron gpynkuuu ['puna.
C IIOMOIIIBIO METOJA [Toctpoenne pynxumii [ puna. Henuneitnsie
ceTok. MeTox KOHEUHBIX  BOJIHOBBIE ypaBHEeHMs. YpaBHeHHe Kopresera-ne
JJIEMEHTOB ®pwuza. Conmuronsl. YnucieHHbIE U TPUOIIHKEHHBIE
Metobl pemieHuss YUII. CpaBHeHUE aHATUTHYECKUX
pELIEHUH C YACIEHHBIMU pemeHusaMu. [lonsaTus
AQHAJIUTUYECKOTO U YUCIICHHOTO PELICHUN.
IIpeumyiiecTBa YUCIEHHBIX penieHui. Meton
KOHEUYHBIX Pa3HOCTEH.
Hroro 2
Hroro 3a cemectp 10

5.3. Pazaesbl AMCHMILIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIUMHY (TPeAbITYIIUMHU)
U obecneynBaeMbIMU (MOCAEAYIONIUMHU) JUCHTUTIIMHAMU
Paznenbl TUCHUIUIIMHBL M MEXIUCIUTUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIIUMH) U
o0ecrieynBaeMbIMU (TIOCJIETYIONTUMU ) AUCITUTUTMHAMHE TIPEICTaBIICHbI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaensl IUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOUM AMCHMIUIMHBL, AJ11 KOTOPBIX
HEO0OXOAMMO M3ydeHHEe 00eCTIEUNBAIOIINX U
00eCIIeunBaAEMBIX JUCIIAILINH

1 2 3 4

[IpenmecTByronme JUCIUIIITMHBI

HanmeHoBaHNe OJUCIUILINH

1 ®uzuka + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 KBanToBas u onTuyeckas 3J1EKTPOHHUKA + + + +
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2 KBanToBas MexaHuKa

3 Maremarunka

4 HaHO3JeKTpOHHKA

5 Hayuno-uccnenosarenbckasi pabota
6 [Ipukiagnas naopmaruka

7 TBeproTenbHas 3IEKTPOHUKA

8 ®u3KKa MIEHOUYHbIX HAHOCTPYKTYP

+ 4+ 4+ + + + + o+
+ 4+ 4+ + + + + o+
+ 4+ 4+ + + + + o+
+ 4+ 4+ + + + + o+

9 ®u3uka noynpoBOJHUKOB

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (POPMHUPYEMBIX NPU U3YUYEeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCUUIUIMHBI, U BUJIOB 3aHATUI
MPEACTABICHO B Ta0uIle 5.4.
Tabnmuma 5.4 — CooTBEeTCTBHE KOMIIETECHIMH, (POPMHUPYEMBIX MPH H3YUYEHUH JAUCHUIUIAHBI, ¥ BHJIOB

3aHATUI

E 5 Buns! 3ansTHI

55 F o . SR S - = . DopMBbI KOHTPOJIS

Y = = o Q. 2 » T U = av

IK-1 + + + KonTponsHnas padora, KoHcriek
camonoaroroBku, Onpoc Ha
3aHATUAX, TecT

[1CK-1 + + + KontponwsHnas pabora, Koncnekr
camonoarorosku, Onpoc Ha
3aHATUAX, Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUYEeHH S
TexHOMIOTUM HHTEPAKTUBHOTO OOYUSHHS ITPH Pa3HBIX (hopMax 3aHATHI MpUBeIeHBI B Tabmuie 6.1.
Tabnuna 6.1 — TexHOIOrMM HHTEPAKTUBHOIO 00YYEHHUs IPU Pa3HbIX popMax 3aHATUH

NHTrepakTuBHbIC IpakTHyeckue  HTEpakTHBH
Mertonbl Bcero, u
3aHSTHS, 4 bI€ JICKIUH, U
2 cemecTp
Pemrenue cutyanlmoHHbBIX 3a7a4 2 2
Munn-nexknus 4
Hroro 3a cemectp: 2 6
Hroro 2 6
7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.
8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHue nMpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8.1 — HaumeHoBaHMEe MpakTHUECKUX 3aHATUHN (CEMUHAPOB)
) f o]
Ha3zpanus pasznenos HanMmeHOBaHHe MPaKTHUYECKHX 3aHATHi (cemuHapoB) | S £ 2 = & e
2 ceMecTp
1 KpaeBrie 3amaun niis Knaccudukanus ypaBHEHUI ¢ YaCTHBIMU 2 [K-1,
JMHEWHBIX MIPOM3BOJHBIMH BTOpOTO nopsaka. Kanonnyeckue [ICK-1
b depeHIaTbHBIX (bOopMBbI TMHENHBIX YPaBHEHUN B YACTHBIX
OIIepaTopoB BTOPOTO MIPOM3BOJIHBIX BTOPOT'O MOPSAKA C TOCTOSHHBIMHU
MopsiIKa ko3¢ dunmrentamu. [IpeodbpazoBaHus THHEHHBIX
YpaBHEHMI B YaCTHBIX IPOM3BOAHBIX. [IpuBenenue k
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KaHOHHYECKOMY BUIY

Hroro 2

2 YpaBHEHHE Cemunap no teme «OTHOPOHOE YPaBHEHHE 2 [TK-1,

TEIUIONPOBOAHOCTH TEIIONPOBOAHOCTIY. I1nockas 3anaqa Jupuxiie. [ICK-1
Meron @ypre.
Uroro

3 BonnoBoe ypaBuenue  KpaeBbie 3a7auu 1Jist OAHOPOJHOTO M HEOAHOPOIHOTO 2 [K-1,
BOJIHOBBIX YPaBHEHUH.. [1CK-1
Uroro 2

4 VYpapHenus Jlarutacau | OCOOCHHOCTH YMCIICHHOTO MOJACIUPOBAHUS 33144 2 [1K-1,

[Tyaccona. YpaBHeHuss B MareMaTH4yecKoil (pu3uKu. MeTo CeTOK JUIsl peIeHHS [ICK-1

YaCTHBIX MPOU3BOAHBIX  HEJIMHEHHOro BOJHOBOIO ypaBHEHUS. COMUTOHBI.

BTOpOTrO nopsfika Wroro 2

Pemienne ypaBHeHUi

MareMaTu4ecKkoi (hru3uKu

C TIOMOIIBIO METOA

CeTOK. MeTo1 KOHEUHBIX

JJIEMEHTOB

Hroro 3a cemectp 8

9. CamocTosiTesibHasi padoTa
Bunsl camocrosiTensHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B
tabmuie 9.1.
Tabmuua 9.1 — Bunel caMocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETEHIIHH

Bunsl camoctosTenshoit X £ 4 2% E
Ha3zBaumus paznenon A 23 & = = z DOopMBI KOHTPOJISI
paboThI =0 & =53 Z
2 cemecTp
1 KpaeBsie 3amaun aiis [ToaroroBka k 2 IIK-1, Koncnekr
JTUHEHHBIX MPAKTUYECKUM 3aHATUSIM, [1CK-1 caMonoJroToBku, Onpoc
TG depeHInaTbHBIX CEMHHapaM Ha 3aHATUAX, TecT
OHCPaTOPOB BTOPOTO [TpopaboTKa JEeKIIMOHHOTO 1
TIOPSITK
OpsJKa Marepuasna
Hroro
2 YpaBHeHUE IToaroroBka K 2 [1K-1, Koncmekr
TETJIONPOBOTHOCTH MPAKTUYECKUM 3aHATUSIM, [1CK-1 CaMOIOJITOTOBKH,
CeMUHapam KontponwsHas padora,
I Ha 3aHATHSX, TecT
[TpopaboTka JIEKITMOHHOTO 1 Onmpoc Ha 3a > 1€C
Marepuana
[TonroroBka k 2
KOHTPOJBHBIM paboTam
Uroro
3 BonnoBoe ypaBuenue  IloaroroBka k 2 IIK-1, Koncnekr
MPAKTUYECKUM 3aHSATHSIM, I1CK-1 CaMOIIOATOTOBKH,
CeMHUHapam KontponwsHas padora,
[TpopaboTka JIeKIIMOHHOTO 1 Onpoc Ha sanaTasx, Tect
Marepualna
[TonroroBka k 2
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KOHTPOJIBHBIM paboTam

Hroro
4 VYpasuenwus Jlarutacau  IloaroroBka k 2 [1K-1, Koucmekr
IIyaccona. YpaBHEeHUSI B IIPAKTUYECKUM 3aHSITHUAM, [1CK-1 CaMOIIOATOTOBKH,
YaCTHBIX MMPOU3BOAHBIX ceMuHapaMm KonrtponwHhas pabora,
BTOPOTO TTOPSIIK MPOC Ha 3aHATUAX, TecT
p e e [TpopaboTka JTEKIIMOHHOTO 1 Onpoc ra 3a > 1€C

CLLEHHE ypaBHEHMH Marepuaa
MareMaTu4ecKkoi (Hhru3nku
C IIOMOIIBIO METOIA Ioxroroeka k 2
ceTok. Meton koHeuHplx  KOHTPOJIBHBIM paboram
3JIEMEHTOB HTtoro 5
Hroro 3a cemectp 18
Utoro 18
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYIL

11. PeiiTuHroBasi cucreMa /IVisl OHEHKH YCIIeBAeMOCTH 00y4YAK0IIUXCS

11.1. banjabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — banibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuMabHBIH MaxkcuManbHBIH
DJeMeHTHI y4eOHO OaJ 3a nepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a mepuon
JeSITENIbHOCTH mexnay 2KT u Ha CEMECTD
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
2 cemecTp
Koncnext 3 3 3 9
CaMOMNOATOTOBKH
KonTponbsHas pabora 15 15 16 46
Onpoc Ha 3aHATUSIX 10 10 10 30
Tecr 5 5 5 15
Hroro makcumym 3a 33 33 34 100
nepuoa
Hapacratomum urorom 33 66 100 100
11.2. IlepecyeTt 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUYKH
[Tepecuet 0amioB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tadbmuie 11.2.
Tabnuna 11.2 — Ilepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU
banibl Ha 1aTy KOHTPOJIBHOW TOYKHU Ornenka
> 90% ot MakcuManbHON cyMMbI OatoB Ha aaty KT 5
Ot 70% no 89% ot makcumasbHOM cymMbl 6aiioB Ha fgaty KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha aaty KT 2

11.3. [lepecueT cyMMbI 6aJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIEH B TaOluIle
11.3.
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Tabmuma 11.3 — IlepecueT cymMMbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenb xoporio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HocpecTero)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCIUIINHBI

12.1. OcHoBHas JquTEpaTypa

1. KoHcmekT ekl o Beiciield marematuke : B 2 4. / JI. T. [lucemennsiii. - M. : Aipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : Tpuauare msth JIeKnuid. - 5-¢ 3. - M. : Aiipuc-Ilpecc, 2007.
- 251, [5] c. : mi., Tabm. - ISBN 978-5-8112-2315-2 (nanuuue B 6ubmmorexke TYCVYP - 60 3x3.)

2. Meronsl Maremarmdeckod — ¢Gu3uMkH  [DneKTpoHHBIM  pecype]:  YdeOHOoe mocobue
MpeHa3HaYeHO ISl CTYACHTOB (QakynbreTa auctaHimoHHoro odyuenuss TYCVYPa / I'punses 0. B.,
VYmakos B. M., MunskoB JI. JI., Tumuenko C. B. - 2012. 148 c. - Pexum pgocryma:
http://edu.tusur.ru/publications/3379 (nara o6pamenus: 08.07.2018).

12.2. lonoiuuTeIbHAS JIUTEpPaTypa
1. Maremarnueckue meronsl (usuku. M30panHble BOmpochl : YueOHHMK it By3oB / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (nanuuue B 6ubnunotexke TYCYP - 50 2k3.)
2. Brpicmas maremaruka III. OyHKIMM KOMIJIEKCHOTO TEepeMEeHHOTo. Psnpl. MHTerpanbHble
npeoOpa3zoBanus [DNeKTpoHHBINH pecypc]: YuebHoe mocobue / MarasunnukoB JI. W. - 2012. 206 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/2258 (nara obpamenus: 08.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTenbHBbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Meroasl MatemaTnueckoi ¢u3uKU : PyKOBOJACTBO K OpraHU3alMy CaMOCTOSATENIbHONW pabOThI
g cryneHToB creuuaibHoctu 210106 "IlpombimenHas snextponuka" / HO. B. I'punses, JI. JL
MunbkoB ; denepanbHOE areHTCTBO 10 00pa3oBaHM0, TOMCKHI rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM
yhpaBiaeHUs U paauo3iekTpoHuku, Kadenpa nmpomeinuienHoi snexkrponuku. - Tomck : TYCVYP, 2007. -
116 c. : (mamuuue B 6ubnuoreke TYCYP - 94 5k3.)

2. Merogsl MaremMarudecko (GH3WKH [DJIEKTPOHHBIA pecypc]: Meroamyeckue yKa3zaHUS K
npaktuyeckuMm  3anstusm  /  Tediko I II. - 2012, 31 c¢. - Pexum jocrymna:
http://edu.tusur.ru/publications/2351 (nara obpamienus: 08.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE TOCOOMS ISl JIMI ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMU 310POBbS M
HHBAJIN/10B

Y4eOHO-MeTOAuYECKUE MaTepHalibl sl CAMOCTOSITEIbHON U ayJUTOPHON pabOThl 00yJaromuxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMALIHIH.

JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JL1st M1 ¢ HAapYLIEeHUsIMH CJIyXa:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHoOM (hopme.
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JI1st JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO0 annapara:
- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;
- B Ie4aTHoM (hopme.

12.4. IIpo¢eccuonabHbIe 0a3bl JAHHBIX M HHPOPMAIHOHHBIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu u3ydeHUH AMCUUILUIMHBI PEKOMEHYETCsl UCTIONb30BaTh 0a3bl JaHHBIX, HHPOPMAIIIOHHO-
CIIpaBOYHbBIE U TIOUCKOBBIC CHUCTEMBI, K kotoppiMm y TYCYPa ectp  goctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuajibHO-TEXHUYECKOe o0ecnedeHue MCIUIINHBI U TPedyemMoe MporpaMMHoe
ob0ecrnieyenmne

13.1. O6mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecriedyeHn 0
AUCHMILTUHBI

13.1.1. MarepuaJibHO-TeXHHYeCKOe M IPOrpaMMHoOe obecriedeHue VIl JTeKINOHHBIX 3aHATHI
Jns mpoBeneHUs 3aHATHM JEKIIMOHHOIO THIA, TPYNIIOBBIX W WHIAWBHUIYAJbHBIX KOHCYJIbTALlWM,
TEKYLIEro KOHTPOJS U MPOMEKYTOUYHOM aTTeCTalluy UCIOJIb3yeTcsl yueOHasi ayAUTOpPHUs C KOJIMYECTBOM
MOCAOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHas JTOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
JE€MOHCTpallMOHHOE 000pyloBaHME M Y4eOHO-HAIIsAHbIE MOcoOus, oOecreyuBarolIie TeMaTHYECKUue
HWIUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUITINHBIL.

13.1.2. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecriedeHne J1Jisl MPAKTHYECKUX 3aHATHI

VYueOHast ayquropus

yueOHasi aynuTopus A MPOBENCHUS 3aHATUN JIEKIMOHHOTO THMA, y4deOHas ayIuTOpus s
MIPOBEICHUS 3aHATUHN MPAKTUUECKOTO THUIIA, yuyeOHast ayAUTOPHS JJIsl POBEACHUS 3aHATUNH CEMUHAPCKOTO
TUIIA, TOMEIIEHUE JUIsl MPOBEACHHS TPYNIOBBIX M WHIMBUAYAIbHBIX KOHCYIbTAllMH, MMOMEIIEHUE IS
MIPOBEICHUS TEKYILETO KOHTPOJIS U MPOMEXYTOUHON aTTeCTallun

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 47, 304 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- Kommnekt cnenuanu3upoBanHoi yueOHo# mebenu;

- Pabouee mecTo npenoaaBarens.

[TporpammHuoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPAMMHOe 00ecIedeHne I CaMOCTOATE/IbHOM padoThl
Jns camocTosTeNnbHON paboThl MCTIONB3YIOTCA y4eOHBIE ayIUTOpUU (KOMIBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast 06macTb, I. Tomck, Jlennna mpocrekT, a. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aygx.;
- 634034, Tomckast o6macTs, I. Tomck, Bepiauna yauna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, I. ToMmck, Bepmmnanna ynuua, 1. 74, 207 ayn.

CocraB 000pya0OBaHUSA:

- yueOHast meberb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMITBIOTEPBHI TOAKIIOUEHbl K ceTu «lMHTepHeT» M 00ecrneuuBaroT JOCTYN B 3IEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MarepuajibHO-TeXHHUYECKOe oOecreyeHre TUCUUIIMHBI IJIS JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBoeHME NUCHUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSI I HHBAIUIAMH
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHsI OOILEro U CIelnaIbHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHSAX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYIbTUMEAUMHBIX CPEICTB W JPYIHMX TEXHUYECKUX CPEICTB
npuema/mepenadu ydeOHOW MHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaHHS
Ui 00y4aronuxcsi ¢ UHBAIMIHOCTBIO, MTOPTAaTUBHOM MHAYKLIIMOHHOW CHUCTeMbI. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCS OOydaromuecs C HapyIIeHUEM cliyxa, 00OpyIOoBaHa KOMIBIOTEPHON TEXHHKOMH,
ayIMOTEXHUKOU, BUJCOTEXHUKOM, FIEKTPOHHON JOCKOH, MYIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPEITYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPHIX BO3ZMOKHOCTH MMPOCMOTPA YIAJICHHBIX 00BEKTOB (HapuMmep, TEKCTa
Ha JIOCKE WM CJlai/ia Ha 9KpaHe) MPU OMOIIU BUACOYBETUIUTEICH JJIsl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTe/IbHOIO AamNmapara
HCTIONIB3YIOTCSl aJIbTepPHATHBHBIC YCTPOWCTBA BBOAA HMH(OpPMAIMM W APYrUe TEXHUYECKUE CPEACTBA
npueMa/nepeaadn yaeOHoi mH(opMaluu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI OOyUYEHHUS ISt
JIIOAEH C MHBAJIMIHOCTHIO.

14. OneHoYHbIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIAIMHU 110 OPTaHU3ANUM H3YYeHUs
JTUCIHHUIIINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIALMHU
Jlns oueHku crerneHu cHOPMUPOBAHHOCTU U YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 32 TUCIUILINHON
KOMIIETEHITUH UCIIOIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA

1. Kakue ¢usznueckue npoiecchl OMUChIBAET NapadoInyecKoe ypaBHEeHUE?

a) KosiebaHus

0) JIBIXKYIIUECS BOIHBI

B) CTal[MOHApPHBIE POLIECCHI

r) nuddysuro
2. Kaxue ¢puznyeckre nporeccrl OMUCHBACT TUIIEPOOTNICCKOS ypaBHEHUE?

a)  KoyieOaHus

0) BOJIHBI

B)  CTalMOHApHBIE MPOLECCHI

r) auddysuro
3. Kakue ¢usnueckue npoueccs OMUCHIBAET AIUNTHYECKOE YpaBHEHHE?

a)  KoyieOaHUs

0)  HIBIXYyIIUECS BOJHBI

B)  CTal[MOHApPHBIE TIPOIIECCHI

r) auddysuro
4. YTO ONMCHIBAIOT T'PAaHUYHBIE YCIOBUS?

a)  B3aMMOCBS3b (PU3NUYECKUX MEPEMEHHBIX

0) ¢dusmYecKyIO MepeMEHHYIO B HAYAJIbHBI MOMEHT BPEMEHHU

B)  (U3UUECKYIO IEPEMEHHYIO Ha TpaHuLIe

I) MPOU3BOJIHYIO PU3NYECKON MEPEMEHHON B HAYaJIbHBII MOMEHT BpEMEHU
5.  YTO OMMCHIBAIOT HaYallbHbIE YCIOBHUS?

a)  B3aMMOCBS3b (PU3NYECKUX NTEPEMEHHBIX

06) (¢usKMYeCcKyIO IEepEeMEHHYIO B Ha4YaJIbHbIIl MOMEHT BPEMEHU

B)  (u3HUECKYIO IEPEMEHHYIO Ha TpaHUIle

I)  [POU3BOIHYIO (PM3UYECKOM MepeMeHHON B HaYaJIbHBI MOMEHT BPEMEHH
6. Uro onmckiBaeT ypaBHEHHE?

a)  B3aMMOCBS3b (PU3NUECKUX MEPEMEHHBIX

0) ¢du3mYecKyIO MepEeMEHHYIO B HAYAJIBbHBI MOMEHT BPEMEHHU

B)  (U3MUECKYIO IEPEMEHHYIO Ha TpaHULe

) MPOU3BOIHYIO PU3NYECKON MEPEMEHHON B HAYaJIbHBII MOMEHT BpEMEHH!
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_(r-g)?
42t

fs(X, 9= 2a~int ¢ rf
7. OyHkuus . MIPU BCEX 3HAUCHMSX = SIBISCTCS pelICHUEM YpaBHCHUS
2 .
TEIUIOTPOBOHOCTH Uz =d Uxx B o0JiacTH {(I, I) Xe (—[ﬂ, m),i’ = (D, m:'}
JlanHast GyHKIUS HA3BIBAETCA ............ pellieHHEM YPaBHCHHS TEILUIOMPOBOIHOCTH

a) DJIEMEHTapHbIM
0) cranMoHapHBIM
B) HEOTHOPOJHBIM
r) (yHIaMEHTAIbHBIM

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

1 T 1 1
a)y=sinz2x; 0)y=SINZX; B)Y=COSZX; I)y=sinx

9. QOynkuusa U ssngercs pemienueM ypaBHeHHs Uyy + Uyy = cosx X cosy. Toraa pemennem
COOTBETCTBYIOIIETO OJIHOPOHOTO YpaBHEHUS OyneT QyHKIHs
1 1

a) U- 2 C0SX X cosy; 6)U+x2+y% B) U+ 2 cosx % cosy; T) U+ 2xy
1

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

11. Ykaxwure T auddepeHnnaaTbHOro ypaBHEHUS
-1 -1
Lo T
Jqﬁ—Zﬁﬁ
Xt &y

—Ssindx =40

BapuanTsl oTBera:

1) snmunTUYECKU;
2) runepOoTHUeCKHIA;
4) KpyroBoi;

3) mapabonnYecKHii;

12. Ykaxxure coOCTBEHHBIE (PYHKIIMH KpAaeBO 3a1a4n

-2 -
o i oK
950
cx” <1 (O =111\ =
- ; u(0;y)=u(l;y)=0.
Bapuants! oTBeTa:
. MY R i ETY
S — 3N — ) cOs
2) 3 .5 [ . pysm3nx.
13. Ykaxkute cOOCTBEHHBIE UHCIIa KpaeBOM 3a7jauu
=3 =%
& i o i
25 —=0
cx” Yy . ) — “y\—
ke ; u(0;y)=u(7;y)=0.
Bapuantsr orsera:
7T T AT T

a) 5 ’6) 25 R 6) :"r K 2) ‘:;9
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2
14. @ynkius y = cos 3 x sBisieTcs coOcTBeHHOM (ynkimeit 3anaun Hltypma-JInyBums

y'+1y =0, y'(0) =y'(3p) = 0 ¢ coOOCTBEHHBIM 3HAUCHUEM
2 I 2

al=-2:6)1=-3; g)l=09:1)l=3
15. KakoMy HadajabHOMY YCJIOBHIO YAOBJIETBOPSACT (DYHKIIHS
. 3 = 1 . Imx
u{x:t) = 6x° + 4y -8y ———sin e~
Pl S - | 5
Bapuanrs! oTBeTa:
5) w01 =8¢ 1) w{x01=4 ;

1{x;0) = 6x°

wWohi=0
2 H20)=0 ¢, :
16. Kakoe u3 ypaBHEHUH SABJISIETCS] YPAaBHEHUEM TEIUIONPOBOHOCTH CTEPKHS C UICTOUHUKAMU

Teria BHYTPH

Bapuanrs! oTBeTa:
-2 -2 - -2
o _CTH CH &TH Y
PO Sl Pz =R
a) ¢f° <X 6) ¢f <X
=] - -2 -7
' &t ; oty o :
— M ——=dxe 7 —+ 2 =8 sme:
[ [ -
€Y r) € cx”

-
B) &f
17. YkaxuTe, Kakoe U3 JaHHBIX YpaBHEHUH siBJsieTcsl ypaBHeHUeM [lyaccona

BapI/IaHTBI OTBCTA.:
&u  &lu &u Fu Y
— +—=0; — +—— =8¢ sindx;
a) €F7 Cx 6) €7 X
-2 =2 o =2
cu o cu  ou
=2 — +—==Tx"{f+4}

=l o -
) <f X
18. Kakas n3 KpaeBbIX 3aJia4 ABJIACTCA 3az[aqel71 O TCINIOIIPOBOAHOCTHU CTCPIKHA KOHCYHOU AJIUMHBI

0€3 UCTOUHUKOB TeIlJla BHYTPH U C HYJIEBOM TeMIlepaTypoil Ha KOHIax

BapuanTsl oTBeTA:
=2
o i &° H
- 25 =4

; u(0;t)=u(7;1)=0; u(x;0)=x.

a) &t &x”
- -2
CH CH 3
— +——==Tx"{f+ 4y
6) ¢f ox u(0;t)=t; u(7;t)=0; u(x;0)=0.
) -2
CH ooH
P -9 -~z :{}:
p) ¢f X u(0;t) = u(4;t)=0; u(x;0)=x(4-x).
=2 a2z
oy OB
+16—=0
; u(0;)=u(5;t)=3; u(x;0)=0.

[N -
r) ¢f CX - u(0:
19. Kakas u3 KpacBbIX 3a1a4 ABJIACTCA 3aﬂaqe171 O BBIHYXJICHHBIX KOJICOAHHUSAX KOHCUHOM CTPYHBI

SaerHHeHHOfI TOJIBKO Ha JICBOM KOHIIC
BapI/IaHTBI OTBCTa

=2
ou &u
—-25 =0

a) £f“

axt - u(0;t)= u(7;)=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 ~ :{}:
p) ¢f X u(0;t) = u(4;t)=0; u(x;0)=x(4-x).
-2 7
& C
7 Tz =0
r) ¢f cx : u(0;t)=u(5;t)=3; u(x;0)=0.

20. PeriennemM Kakoro ypaBHEHHUS SBISETCS (QYHKITUS

. =1 . 2n: gnrt
u{x;f}zz nx 7

- 510 cos
et 7 5 3
Bapuants! oTBeTa:
a2 a2 a2 a2
CTH CTH oo cTu )
— —16—=0; T— — 16— =>5xsindr
a) €t cx” 6) ¢t ox”
1 &%u & u ci & u
——..,_.;fh_‘..,:{}; = _16_‘.\:5;
g) 16 €1° cx” ry &f cx”

14.1.2. Tembl ONIPOCOB HA 3aHATHAX

BriBog ypaBHeHuii. [locTaHOBKa KpaeBbIX 3a4ad.

VYpaBHEHHUSI TEILIONMPOBOAHOCTU U KOJIeOaHUI B OrpaHUYEHHOI 00nacTu (OJHOPOJHBIC TPAHUYHBIC
YCJIOBHS).

VYpaBHEHHS] TEIUIONPOBOJHOCTH M KoNeOaHWW B OrpaHHMYEHHON o0nactu (HEOTHOPOIHBIE
IpaHUYHbIE YCIOBHUS)

VYpaBHEHHE TEIJIONPOBOAHOCTH Ha OECKOHEUHOW MpsSMOM, B HEOTPAaHMUEHHOM MPOCTPAHCTBE, HA
MOJTyO€CKOHEYHOH MPsIMOI

3anaua Hltypma-JlnyBuiis (0Tpe3ok, MPsSMOYTOIbHUK, apajuieenuIe)

Boruncnenue kBaapara HopMbl. 3aaada [ltypma-JInyBusisa (Kpyr, CeKTOp, KOJIbIIO).

VYpaBuenue Jlamiaca B IpsAMOYTOJIBHUKE U NIapaJuIeIeIUIIENe

VYpaBHenue Jlamnaca B Kpyre, BHE KpyTa, B KOJIbIIE, B CEKTOPE

VYpasHenue Jlamiaca B WIMHAPE U €0 YaCTSIX

14.1.3. Bonipochl Ha caMONOATOTOBKY
AKycTHuecKasi MHTepIpeTanus. | paHu4HbIE YCIOBUS Ul aKyCTHUECKUX BOJIH.
Judpakius miockoi akycTH4eckoi BOJHBI Ha LIape.
OOBEeMHBINM OTEHIIMAJ, €r0 CBOMCTBA
Bupl nHTErpanbHeIX npeodpazoBanuil. IHTerpaipHoe mpeodpa3oBaHue Kak
paznoxeHue PyHKIUU B HEKOTOPbIN CIEKTP KOMIIOHEHT.
®duznyeckas MHTEpIpeTanns pemenus. [IposBienne npuHIKIa CyNepIO3HLINH.

14.1.4. TeMmbl KOHTPOJILHBIX PadoT
YpaBHEHHE TEIIONPOBOAHOCTH
BonHoBbIE ypaBHEHMS
VYpaBHenus Jlamnaca u Ilyaccona.

14.1.5. 3auér
1. OcHoBHBIE CBEeIeHUS 00 ypaBHEHUSAX C YaCTHBIMH Npou3BoaHbIMU (YUII)
2. MogaenupoBanue (GU3NYECKUX MPOIIECCOB YPABHEHUSAMHU B YACTHBIX MTPOU3BOAHBIX.
3. Knnaccudukanus u npuBeieHHe K KAHOHUYECKOMY BUay JuHeHbIX Y UII BTOporo mopsixa.
4. Pemuenune YUII metonoM paszzneneHus nepeMeHHbIX (MeTon Dypbe).
5. CoOcTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE (DYHKITUH.
6. 3amaga [Itypma- JInyBumms
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7. Metoxa uHTErpaIbHbIX TpeoOpa3oBaHMil.
8. [ToHsiTHE MHTErPATTLHOTO TTPEOOPaA30BaAHUS.
9. Uucnennsle U nNpubIKeHHbIE MeToabl peeHust Y UIT.

10. YpaBHeHUs THAPOJUHAMUKHU: YpaBHEHHE JABHM)KEHUS JKUJIKOCTHU, YPaBHEHHE HEPa3pbIBHOCTH,
ypaBHEHHUE COCTOSTHHUSI.

11. Maremarnueckoe MOAEIUPOBAHUE SIEKTPUUYECKHUX IPOLIECCOB.

12. HenuHeliHbIE BOJIHOBBIE YPAaBHEHUSI.

13. Jluneitnbie ognopoaubie I'Y.

14. CamoconpspkenHoe ypaBHeHue Lltypma-JIlnyBumis.

15. UnTerpansHoe npeoOpa3oBaHue Kak pas3siokeHHe GYHKIUU B HEKOTOPBII CIIEKTP KOMIIOHEHT.

16. MuTterpanpHoe npeoOpa3oBaHue — MyThb K YMEHBIICHUIO YMCIIa HE3aBUCUMBIX [IEPEMEHHBIX B
YUII.

17. CpaBHEHUE aHATUTUYECKUX PELICHUN C YUCICHHBIMU pelieHusIMU. [IoHATHS aHAIUTUYECKOTO
Y YHCJIEHHOTO PelIEeHUH.

18. BriBOA ypaBHEHU aKyCTHUKH.

19. IMpunnun oirexHca.

20. Iudpakuus miockoi akyCTUYECKON BOJTHBI HA IIape.

14.2. TpeOoBaHHS K OLIEHOYHBIM MaTepPHUAJIAM JIJIsl JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMU
310POBbS M HHBAJHU/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
AOIOJHUTECIBbHBIC OLICHOYHBIC MAaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/ILI€ 14.

Ta@mua 14 — HOHOHHHT@HBHHG Marcepualibl OOCHUBAHUA IJId JIMI[ C OrPpaHHYCHHBIMU BO3MOKHOCTAMU
310pOBbA U UHBAJINIOB

KaTeFOPI/II/I BI/IIH)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YyJIbTaTOB o6yquH;1

TecTbl, MUCEMEHHBIE CAMOCTOSATENHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapyleHUsIMU
ciyxa

[IpenmyIiecTBEHHO MUCEMEHHAS
poBepKa

C HapylmieHHUAMHAU CO6€CCI[OBEIHI/IC I10 BOIIPOCAaM K 3a4cCTy, HpeI/IMYH_IeCTBeHHO YCTHas MMPOBEPKa

3pEeHUs OIIPOC 10 TEPMUHAM (MHIMBUyaIbHO)

C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIPOCHI K METOIAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o  TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMHU UCXOIS U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0THI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeTogu4yeckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/10B

Jis Ui ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI M WHBAJHJIOB MPEIyCMaTPHBACTCS
nocTymnHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, a8 UMEHHO:

— B Me4aTHOM (opme;

- B Ie4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- Npe0CTaBIEHUE 3a/IJaHMsI C UCTIONIBb30BAaHUEM CYpPJIOTIEPEBO/IA.

JIluaM ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMM 3/I0pOBbsI M MHBAJHIaM yBEJIMUYMBAECTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCH. Jlsi Takmx OOydYarommxcsi TpeaycMaTpHUBaeTCs
nocTynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

— HaOOp OTBETOB Ha KOMIIBIOTEPE;
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- Ha0Op OTBETOB C UCTOIH30BAHUEM YCIYT ACCUCTECHTA;

- MPEJICTABICHUE OTBETOB YCTHO.

[Iporienypa oOIEHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
3I0OPOBBSl U WHBAIWIOB MO JWCIUIUIMHE TPEAYCMAaTpuBaeT MpeloCcTaBicHHe HMHPopMmanuu B (popmax,
aIaITHPOBAHHBIX K OTPAHMYCHUSM UX 370POBbSI M BOCIPHUATHS HH(OPMAIIHN:

JLst Jid1L ¢ HAPYIIeHUSIMH 3PEeHusl:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMeE AIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

JI1s1 JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeJILHOIO0 annapara:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHoO (hopme.

[Ip HEOOXOMUMOCTH JUIsl JIUI[ C OTPAHWYCHHBIMH BO3MOXHOCTSMHU 370POBBSI M HHBAIUIOB
IpoIieTypa OIICHUBAHUS PE3YJIbTaTOB 00YyUCHHS MOYKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

CornacoBaHa Ha noprane Ne 38157 16



