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1. Ienb ¥ 3afa4Yu JUCHUIUIMHBI
Ilenb 0CBOGHUSA AUCIMIIMHBI:

OBJ/iIaJileHre MeTOJaMH MaTeéMdTHUUYeCKOI'o 1o3HaHuA U METO,Z[OHOFHEﬁ pa60TbI C
MaTeMaTUYeCKUMHU OOBeKTaMU B KOHTEKCTe HUX IMpUMEHEHUA /I PpEIIeHUA
1'[]_:)0(1)6CCI/IOHaJ'II:HO-OpI/IEHTI/IpOBaHHbIX 3a/id4 B obactu HO)KapHOﬁ 0e30I1aCHOCTH.

TlepeueHb KOMIIETEHIUH, (POPMHPYEMBIX B MPOLECCE H3YUEHHA JUCIUIUTHHBI
KomnereHnpuu Cojpepxanue

OIIK-3 CriocobeH periath MPUK/IAHBIE 33/1auk B 00/1aCTH 0becrieueHust
TI0)KapHOU 0e30TMacHOCTH, OXPaHbl OKPY>KaroIIlel Cpefibl 1
9KOJIOTUUeCKOl 06€301acHOCTH MCIIO/b3Ysl TEOPHIO U METO/IbI
(byHJaMeHTa/IbHBIX HayK

3afauu JUCIUILIUHDI:

- QopmupoBaHHe TIpeACTaB/leHHl 00 OCHOBHBIX IIOHSTHUSX YypaBHEHUI
MaTeMaTUUeCKOM (hM3UKH Ha OCHOBE TT0JIOKEHUH, 3aKOHOB U METO/IOB €CTEeCTBEHHBIX
HayK M MaTeMaTHKX W BO3MOXKHOCTSIX WX HCII0/Ib30BaHHS B 00JIaCTH TIOXKapHOMH
0e30MacHOCTY;

- ¢dopmupoBaHMe  yMEHHMM  OCHOBHBIX  IIPUHLIAIIOB  TOCTPOEHHS
MaTeMaTUUeCKUX U  KOMIIBIOTEPHBIX  Mofenell  3asau  mpodecCHoHaIbHON
JesSTeIbHOCTH JIJI1  TIPOTHO3HMPOBaHUA Oyayllell CUTyallMM M TPeJ0CTaBIEHHUIO
OCHOBHbBIX PEKOMEH/IAI|i 110 BeIeHHUIO JIesITeIbHOCTH B 00/1aCTH MPeAYIIPEXXIeHUS 1
mukeuAanmy YC TIPUPOAHOr0 ¥ TEXHOT@HHOTO XapaKTepa.

2. IlepeyeHb IJTAHUPYEMBIX Pe3y/IbTAaTOB 00yUeHHUs JUCHUIUIUHBI,
COOTHECEHHBIX C IVIAaHMPYeMbIMH pe3y/IbTaTaMH 0CBOeHHUsI 00pa3oBaTe/TbHOMN

NnporpaMmal
VHAMKaTOpb! AOCTWXKEHNsT KOMIIeTeHLIMA [Tnanupyemble pe3ysbTaThl 00yUYeHus 1o
JUCLIMIIVHE
3HaHWe OCHOB BbICIIIeN MaTeMaTUKU, GU3UKH, | 3HAeT
XUMUH, 37eKTPOTEXHUKH, BEIUMCIUTETbHON OCHOBHbI€e TTOHSATHUSI OCHOB BbICIIEN
TeXHUKHU U IIPOrpaMMHUPOBaHUs MaTeMaTUKH, (PU3UKU, XUMUH,
OIIK-3.1. 3/IeKTPOTEXHUKY, BBIUMC/IUTEIbHON TEXHUKU U

NIpOrpaMMHPOBaHUs /15 pellieH!sl ypaBHeHUH
MaTeMaTHueCcKou (PU3MKHU.

YMmeer

KJacCU(UIMPOBATh TUIl YPaBHEHUSI U THII
KpaeBbIX YC/OBUH [ pelleHusl MPUKIaJHbIX
3a7au B obmact obecrieueHrsi T10KapHOU
6e30macHOCTH, OXpaHbl OKPY)KaIoLel cpeabl U
9K0JIOrM4YecKoi 6e30macHOCTH.

YMeHue peliaTb CTaHJapTHbIe 3Haer

npodeccroHasbHbIe 33/lauy C IPUMEeHeHWeM | TIOCTAaHOBKM ~ OCHOBHBIX — KpDaeBbIX  3ajau,
eCTeCTBeHHOHAYYHbIX U (PyH/aMeHTaTbHbIX OCHOBHble ~ MeTOJbl ~UX  pelLleHdst  [Jjid
HayK, 00IlleMH)KeHepHbIX 3HaHWUM, MeTO/I0B pa3paboTku 6a30B0OM KOMITbIOTEPHOM MOJeNH




MaTeéMaTHU4YeCKOro aHa/i3d U MOJe/ITMPOBAHUSA Ymeet

OIIK-3.2. PeliaTh cTaHZapTHBIE 3a/laul MaTeMaTUueCcKou
¢buU3MKKM  MpuU  TIOMOIIM  KOMITbIOTePHOM
cuctembl  MathCad u  aHanuM3upoBaTh

TMOoJ/IlyuyeHHbIe pelleHrda, YUYUTbIBad OL€HKH
JOCTOMHCTB 1M HeIOCTATKOB.

BrageHre HaBbIKaMU TeOPeTUYECKOTO U 3HaeT
5KCIepUMEeHTa/IbHOT0 UCC/1eZl0BaHUs Teoputo Jv(depeHMaTbHBIX YPaBHEHUM B
OKpYJKatolriel cpesibl 1 00BEKTOB YaCTHBIX MPOM3BOJHBIX BTOPOr0 MOpSZAKa AJIs
rpo¢eccroHaIbHOM /1eITe/IbHOCTH pellleHUss TIPUKIaJHbIX 337a4 B  00sacTu
OIIK-3.3. obecrieueHrsi  TIO>KapHOU Oe3ormacHoCTH,
OXpaHbl OKpYy>Katolen cpejibl u
9KOJIOTHYeCKor 06e30MacHOCTH.
YMmeer
VCC/Ie[j0BaTh ruriepbosinueckue,

3JUTANTAYeCKUe U Tlapabosiueckre ypaBHEeHUs!
M TIpUMEHATb UuX B IpogecCcuoHaJbHOU
JesITeNIbHOCTH.

3. MecTo ANCIMILUIUHBI B CTPYKType OCHOBHOM NPo¢)eCcCHOHATbHOU
o0pa3oBaTe/IbHON NMPOrpPaMMBbI

[ucuuruiiHa OTHOCUTCS K (haKy/IbTaTUBHOM YaCTM OCHOBHOM MpodeccruoHaIbHOM
oOpa3oBarte/ibHOM MPOrpaMMbl CTielaIuTeTa 1Mo Hampas/ieHuto oArotoBky 20.05.01
[To>kapHasi 6e30macHOCT, crielranu3anus «IloxkapoTyliieHue».

4. CTpyKTypa U Cco/iep>KaHue AUCIUILIUHBI

OO6111as1 TPY/I0€MKOCTb [TUCIIUTUIMHBI COCTAB/ISIET 2 3aueTHbIe eIMHULIBI 72 Yaca.

4.1. PacnipeiesieHre TPYAOEMKOCTH y4eOHOM AMCLUIUIMHBI 10 BUAAM padoT
mo cemectpaM u popmam o0yueHHUs

AJ1A 0UHOM (hOPMBbI 00yUeHHs

TpymoeMKOCThb
Buz yue6HO# paboThI 1o
3.e. yac. ceMecTpam

8
OO1ast TPY/JOEMKOCTh AUCIUIUIUHBI 110 yueOHOMY 9 72 7
TUIaHy
KoHTakTHasi paboTa, B TOM UHCIIE: 36 36
AyaUTOpHBbIE 3aHATHS 36 36
Jlexkumu (J1) 8 8
[TpakTrueckue 3aHsTus (I13) 16 16
CemuHapckue 3anstus (C3)
JlabopaTtopHsle paboTsi (JIP) 12 12
CamocrositennbHas padora (CPC) 36 36
B TOM UHCJIE:
KOHCYJ/IbTal[|H T1epe/] 3K3aMeHOM




TpymoeMKOCTb
o o
IR OO T 3.e. yac. ceMecTpam
8
KypcoBasi paboTa (TIpoeKT)
3auer + +
JK3aMeH
AJIsA 3a049HOI (hopMBbI 00yUeHuUst
TpysoeMKOCTb
Buy yue6HOI paboThI se. wac, 1o KgpcaM

OO1iast  TPy/I0EMKOCTh ~ TUCLIMTIIMHBI  TI0

2 72 72
yueOHOMY TUTaHy
KoHTakTHasi paboTa, B TOM YHCIE: 12 12
AyauTOpHBbIE 3aHATHS 12 12
Jlexkumu (J1) 2 2
ITpaktrueckue 3aHsTus (I13) 10 10
JlaboparopHsbie paboTsl (JIP)
CamocrosTenbHasa padora (CPC) 60 60
B TOM UMCJIE:
KOHCYJ/IbTalIUU T1epe/l 5K3aMeHOM
3auer + +

4.2. CoaeprxaHue AMCHMILUIUHBI, CTPYKTYpPHpPOBaHHOe 10 TeMaM (pa3jesiam)
C yKa3aHHeM OTBEe/IeHHOI'0 Ha HUX KO/IMYeCTBa akajeMHUUYeCKHX 4acoB M BH/I0B
yueOHbIX 3aHATHI

ouHas ¢opma o0ydeHUs
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8 cemectp
Pa3pen 1.
YpaBHeHuss MaTeMaTHYeCKOH
(bu3uKU ¥ MeTo/IbI UX peleHus
1 Tema 1. 12 2 2 2 6
OcHOBHbI€e TUTIbI YpaBHEHUI
MaTeMaTUueCKou GU3MKU U




2

K/IdCCHUYeCKHe METOAbI UX pEeIlIeHHA

Pazpen 2.
I'unep0o/iMuecKkue ypaBHeHHs

Tema 2.
YpaBHeHUsT CBOOOJHBIX KOJIeOaHMIA
CTPYHBI

12

Tema 3.
YpaBHEHHsI BbIHY>K/]€HHbBIX
Kojie06aHul CTPYHBI

10

Paspen 3.
/UTHNITHYECKHE YPaBHeHHUS

Tema 4.
YpaBHenwus [lyaccona u Jlamiaca

18

10

Pa3pen 4.
INapa6osnueckue ypaBHEHUS

Tema 5.
YpasHeHve Dypbe

20

10

3auer

+

Hroro 3a 8 cemectp

72

36

3a0uyHas (hopMa 00yueHHUsA

n/m

HaumMeHnoBaHus Pa3je/jioB U TeM

Bcero uacos

Ko/sinuecTBO 4acoB no
BH/IaM 3aHATHH

IIpakTHUecKue 3aHATHSA

CamocTosiTe/IbHasA paGOTa

w

o | JIaGopaTopHbIe 3aHATHS

N || KoHcyabTanumu

& || Jlekium

(2]

% | KoHTpoO/Ib

©

5 Kypc

Pa3pen 1.
YpaBHeHuss MaTeMaTHYeCKOH
(u3uKHU ¥ MeTo/Ibl UX peleHus

Tema 1.

OcHOBHbI€e TUTbI YpaBHEHUI
MaTeMaTUuecKou GU3MKU U
KJIaCCUUeCKHe MeTO/Ibl X pellleHUs]

12

10

Pazpen 2.
I'unep0o/iMuecKue ypaBHEeHHs

Tema 2.
YpaBHeHUs CBOOOIHBIX KOJiebaHMiA
CTPYHBI

12

10

Tema 3.
YpaBHeHUs1 BbIHYK/I€HHbIX

12

10




1 2 3 4 5 6 7 8 |9
KojiebaHul CTPyHBI

Pazpgen 3.

J//IMOTHYeCKHe YPaBHeHUs!
4 Tema 4. 24 4 20
YpasHenus [lyaccona u Jlamiaca
Pazpen 4.

ITapa0o/iMueckue ypaBHEHHSA

5 Tema 5. 12 2 10
YpaBHeHUe Dypbe

3auet +
Nroro 3a 5 Kypc 72 2 10 + | 60

4.3. TemaTHueCKHH IJIaH /11 00yYarOIMXCA:
O0uHO# (hopMBI 00yUeHH S
Pa3gen 1. YpaBHeHuss MaTeMaTHueCKOd (PM3MKHU U METOABI UX pPelleHus

Tema 1. OCHOBHBIE THUITHI YPABHEHHI MaTeMaTHYeCKON (DM3UKH U
K/IaCCH4Y€e€CKHEe METOAbI UX peIlIeHUusA

Jlekyus. Omicanue 3a7ad, MPUBOAAIMX K AuddepeHIHaTbHbIM YpaBHEHUSIM
TIePBOr0 TOPSiIKA C YaCTHBIMU TIPOM3BOAHBIMHU. OrucaHWe 3ajay, TPUBOASIINX K
nuddepeHIMaTbHBIM YPaBHEHHUSIM BTOPOTO TIOPSIIKA C YaCTHBIMM ITPOW3BOJHBIMH.

IMpakmuueckoe 3aHamue. ViccnemoBaHye MO/Ie/TM B3aUMO/IEMCTBHUST TOUEUHBIX
CBeTOBBIX MyukoB B MathCad.

JlabopamopHas pa6oma. Pemienuie 3agauu llItypma-JInysumisa B MathCad.

CamocmosimeibHasi paboma. OcCHOBHBIE TIPUHLIUTIBI aHajm3a
MaTeMaTUYeCKUX Mojiesieli peajibHbIX CUCTEM.

PexkomeHdyemas aumepamypa:

ocHOBHas [1, 2];

JIOTIOMHUTe/MbHAas [1, 2].

Pazpen 2. 'unep0o/mmuecKre ypaBHeHHs

Tema 2. YpaBHeHHUsI CBOOOJHBIX K0/1e0aHUI CTPYHBI

Jlekyus. TTocTaHOBKA KpaeBbIX 3afiau /ISl YpaBHEHUs1 CBOOOAHBIX KOyieOaHUM
6eckoHeuHoli cTpyHbl. Popmyna [danambepa AJisi pellieHUs] YpaBHEHUs] CBOOOJHBIX
KonebaHuii OeCKOHeUHOW CTPyHbl. MeToAbl pellleHHsI ypaBHeHUs CBOOOJHBIX
Kosie0aHMi OrpaHUYeHHOM CTPYHBI.

ITpakmuueckoe 3aHsimue. PellieHrie ypaBHeHH rumnepO0/IMuecKoro TUra.

JlabopamopHass paGoma. PeiieHve ypaBHeHUs CBOOOJAHBIX KosieOaHUM
cTpyHsl B MathCad.

CamocmosimenbHass paboma. AHanv3 ypaBHeHHSI CBOOOJHBIX KoseOGaHMA
CTPYHBI.



PexkomeHOyemas /qumepamypa:
OoCHOBHaf [1, 2];
NOTIONMHUTe/IbHAsA [1, 2].

Tema 3. YpaBHeHUsI BbIHY)K/IEHHBIX KO/Ie0aHHH CTPYHBI
IMpakmuueckoe 3aHsimue. PellleHrie ypaBHeHUI B YaCTHBIX MPOM3BO/IHBIX.
JlabopamopHas pa6oma. PelileHre ypaBHeHHUsI BbIHY)KIEHHbIX KosiebaHuUM

cTpyHbl B MathCad.
CamocmosimenbHasi paboma. AHanu3 U pellieHHe BOTHOBBIX YPaBHEHUH.
Pexkomendyemas aumepamypa:
OCHOBHaf [1, 2];
JOTIONMHUTe/MbHAsA [1, 2].

Paspen 3. d/mMnTuyeckue ypaBHeHHs

Tema 4. YpaBHenus Ilyaccona u Jlamiaca

Jlekyus. TToctaHoBka 3ajmau [dupuxsie u HelimaHa pais ypaBHeHus Jlamaca.
®opmyna I'pyHa U e€ WUCIO/Ab30BaHUE [/ HAXOXKAEeHUs pelleHusl YpaBHEeHUSs
Jlannaca. Pelenuve 3agauum Jupuxiie.

Ilpakmuueckoe 3ausimue. PellieHre KpaeBbIX 3aJau.

JlabopamopHass paboma. PellileHve ypaBHeHHU 3JUTUNITUUECKOTO THIIA B
MathCad.

CamocmosimenbHass paboma. AHanu3  (QyHIAMEHTAJLHOTO  PelleHus
ypaBHeHus1 Jlamnaca. Vcnosib3oBaHue ¢yHKUMUA ['puHa fJis pellleHUsi ypaBHEHUs
Jlamiaca.

PexkomeHdyemas numepamypa:

ocHOBHadg [1, 2];

JTOTI0/IHUTe /bHad [1, 2].

Pa3pen 4. Ilapadosimueckue ypaBHeHHUsI

Tema 5. YpaBHeHue ®ypne

Jlekyus. TlocTaHOBKa KpaeBbIX 3aZlau YW METOJbl pellieHHsl [Jisi ypaBHeHUs
TEeTJIONPOBOAHOCTH B HEOTPaHMUEHHOM U OTpPaHUUYeHHOM CTep>KHe.

ITpakmuueckoe 3aussmue. PellieHrie ypaBHeHUsI TeTIJIONIPOBOAHOCTH METOZOM
dypee.

JlabopamopHas pab6oma. PelieHye ypaBHeHWM Mapab0OIMUeCcKoro TWIA B
MathCad.

CamocmosimenbHas paboma. [IpuMeHeHNe HHTETPaIbLHOTO TIpeobpa3oBaHus
dypbe 7151 peltieHrst ypaBHEeHUs TeTIONTPOBOAHOCTH.

PexkomeHdyemas aumepamypa:

ocHoOBHaf [1, 2];

JIOTIOMHUTe/MbHAasA [1, 2].

3a04uHOM (popMBbI 00yUeHHsI



Pa3pesn 1. YpaBHeHusi MaTeMaTnueckKoi (U3UKU U MeTO/Ibl UX PellleHUus

Tema 1. OcHOBHBI€e THIIBI YPABHEHNH MaTeMaTHUeCKON (PU3NKH U
K/IaCcCUYeCKHe MeTO/ibl MX pelleHHs

Jlekyus. Onucanue 3afia4, NpUBOASIIMX K Au(depeHInaTbHbIM YPaBHEHUSM
TIepBOro TMOPSiiKa C YaCTHBIMU TPOU3BOAHBIMU. OnmcaHue 3ajay, MPUBOIMIIMX K
nvddepeHIMaTbHBIM YpaBHEHUSIM BTOPOT'O MOPsiJiKa C YaCTHBIMU MPOX3BOHBIMHU.

CamocmosimenbHass paboma. ViccienoBaHue MOZeTU B3auUMO/IeHCTBUS
TOYeUHbIX CBeTOBbIX MyukoB B MathCad. Pemenue 3agauu IItypma-J/InyBunis B
MathCad. OcHOBHble TPUHLMIIBI aHaAu3a MaTeMaTUUeCKUX MoJeield peabHbIX
CUCTEM.

PexkomeHdyemas aumepamypa:

ocHOBHadg [1, 2];

NOTIONMHUTe /bHAsA [1, 2].

Pa3fen 2. T'unep0o/imyecKre ypaBHeHUsI

Tema 2. YpaBHeHHUs1 CBOOO/JHBIX K0/1e0aHUI CTPYHbI
IMpakmuueckoe 3aHamue. PellleHre ypaBHeHHs CBOOOJHBIX KoJieOaHUH
ctpyHbl B MathCad.

CamocmosimenbHasa paboma. TlocTaHOBKa KpaeBbIX 3a/lau [jisi YpaBHEHUs
cB00OO/IHBIX KosieOaHMM GeckoHeuHOUW cTpyHbI. Popmysa [Janambepa fjis peliieHUs
ypaBHeHHs1 CBOOOJHBIX KojebaHuii OeCKOHeUHOW CTPYHbl. MeToAbl pellleHus
ypaBHeHHsI CBOOOJHBIX KoJieOaHW OrpaHWYeHHOW CTPYHbl. AHalu3 ypaBHEHHs
cB0OOHBIX KolebaHUl CTPyHBI. PellleHrie ypaBHeHuU runepO0IMueckoro TUra.

PexkomeHdyemas numepamypa:
ocHoBHas [1, 2];
JIOTIOTHUTe/MbHasA [1, 2].

Tema 3. YpaBHeHUS BbIHY)X/IeHHbIX K0/Ie0aHHH CTPYHBI

ITpakmuueckoe 3ausimue. PellileHVe ypaBHeHHs BbIHY)KJEHHbIX KoJieOaHUi
ctpyHbl B MathCad.

CamocmosmenbHass paboma. TlocTaHOBKa KpaeBbIX 3aflau [Jisi ypaBHEHUs
BBIHY>KJJeHHbIX KosieOaHuii cTpyHbl. @opmyna [danambepa f1s1 pellieHUs] ypaBHEeHUs
BBIHY)KJIEHHbIX KO0JIeOaHWM CTpyHbl. AHaqu3 W pelleHre BOJIHOBBIX ypaBHEHUH.
PerreHvie ypaBHeHUM B YaCTHBIX [TPOU3BO/HBIX.

PexkomeHdyemas numepamypa:

ocHOBHadg [1, 2];

JTOTIo/IHUTe/MbHad [1, 2].

Pa3pesn 3. Diunruueckue ypaBHeHHs

Tema 4. YpaBHenus Ilyaccona u Jlaniaca



ITpakmuueckoe 3aHsimue. PellleHWie ypaBHEHUM SJUTMIITUYECKOTO THUMA B
MathCad.

CamocmosimenbHass paboma. TloctaHoBka 3ajau [Iupuxne u HelimaHa s
ypaBHeHusa Jlarutaca. ®opmyna ['pyHa ¥ e€ ucnosib30BaHMe [Jis1 HaXOXKIEHUs
pelteHus ypasHeHus Jlariaca. Peienue 3azaun [Jupuxie.

AHanmu3 ¢yHZaMeHTalbHOrO pelleHWst ypaBHeHus Jlarmtaca. Vcrnosib3oBaHue
¢bynkuuu ['prHa a1s perenust ypaBHeHus Jlamsiaca. PereHue KpaeBbIX 3a/au.

Pexkomendyemas aumepamypa:

OCHOBHaf [1, 2];

JOTIONMHUTe/MbHAsA [1, 2].

Pa3pen 4. ITapabosimuecKue ypaBHeHUsI

Tema 5. YpaBHeHue ®yprne

ITpakmuueckoe 3aHsimue. PellleHre ypaBHeHWM Tapabo/JWyeckoro THUMa B
MathCad.

CamocmosimenbHas paboma. TTocTaHOBKa KPaeBbIX 3a/ilau U METOZbI PeIIeHHUs
[/11 ypPaBHEHHS TEeTJIONPOBOJHOCTU B HEOTPAHWUUEHHOM UM OrPaHUUEHHOM CTeprKHe.

[IpumeHeHHe UWHTerpalbHOTO TIpeoOpa3oBaHusi Pypbe s  pellleHuUs
ypaBHeHUs TervIONpPOBOAHOCTHU. PellieHVWe ypaBHEHUs TerIONPOBOAHOCTU MeTO[0M
dypoe.

PexkomeHdyemas aumepamypa:

OCHOBHaf [1, 2];

JOTIONMHUTe/MbHAsA [1, 2].

5. MeTonueckyue peKOMeHAaIUi 110 OPraHu3aliy N3y4eHus JUCHUNIMHbI

[Tpu peanu3aiiuv TIPOTPaMMbI AUCLIMIIIMHBI HCIIO/IB3YIOTCS  JIEKIMOHHBIE,
MIpaKTHUeCKye 1 7abopaToOpHbIe 3aHATHSI.

OOITUMHU [e/IIMH 3aHATHH SBJISFOTCS:
- o06o0011ieHMe, cucTemMaTHu3allys, YIrayOseHWe, 3aKpelvieHHe TeopeTUUeCcKuX
3HAaHUH 110 KOHKPETHBIM TeMaM JUCIUTIAHEI;
- dbopMHpOBaHWE YMEHHWM TPUMEHSITh IIOJlyueHHble 3HAHUA Ha TMIPAKTHKe,
peanu3anys eJMHCTBA UHTE/IJIEKTYaTbHOU U TIPAaKTUUeCKOH /1esiTe/IbHOCTH;
- BbIpAaOOTKa MPH pEIeHUH MOCTAaBIeHHbIX 3afiau MpodeCcCHoHAMbHO 3HAUMMBIX
KauecTB:  CaMOCTOSITeIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
WHUIMATHBBI.

LlenstMu IeKI[UHN SBISIFOTCS:
- cdopMUpOBaHHe CUCTEMATU3UPOBAaHHBIX HAYUHBIX 3HAHUM TI0 JUCIUIIUHE C
aKI[eHTOM Ha HauboJjiee C/IOXKHBIX BOMPOCAX MOCTPOEHUS] MaTeMaTHUUeCKUX MoJiesiei
(bU3HMUeCKUX MPOLIECCOB U SIBJIEHUM;
- CTUMY/IUPOBaHWe aKTUBHOMU TT03HABATETbHOM [IeSITe/TbHOCTH 00YJaroluXCsl,
criocobeTByroITel GOPMUPOBAHUIO MX TBOPUECKOTO MBIIIIEHUSI.

B Xoze TpakTMUeCKOro 3aHATHS O0O0ecrieurBaeTcs IIPOIeCC aKTHBHOTO
B3aUMOZIEMCTBUS 00yUaroIuXCcsl C Tpero/jaBaTesieM; MprobpeTaroTcs TpakKTUUecKre



HaBbIKM U yMeHUs. Llesib TIPaKTUUECKOTO 3aHATHS: YIVIyOUTh M 3aKpernuTb 3HaHWS,
MoJlyueHHble Ha JIeKI[UH, (OpPMHUpPOBaHHE HABLIKOB WCITOMb30BAHUS 3HAHWM /IS
pellleHus] TIPaKTUYeCKUX 3a/lay; BBITOJTHEHWe TEeCTOBbIX 3aJ/laHUi TI0 TIPOBEpKe
TOTyUYeHHbIX 3HAHUM U YMEHUHU.

Llenbto 1abOpaTOPHOTO 3aHSTHSI SIBMSIETCS YCBOEHHWE TeOpeTUYeCKHMX OCHOB
JVCLIUTUTAHBI Y TIOJTyYeHHe TIPaKTHUeCKUX HaBBIKOB HCC/IeIOBAHMS ITyTeM TTOCTAHOBKH,
npoBeZieHus, 0OpabOTKM W TIpe/CTaB/ieHUs] pe3y/bTaTOB 3KCIIepUMEHTa Ha OCHOBE
MPaKTUYECKOTO UCTIO0/Ib30BaHUsI PAa3/IMUHBIX METO/I0B (Habro/ieHusi, CpaBHEHUS U Ip.),
nproOpeTeHNs1 HAaBLIKOB OITbITa TBOPYECKOU /eI Te/TbHOCTH.

JlabopaTopHast paboTa — caMOCTOSATeTbHOE BBITTOJIHEHHE KaXKbIM 00yJaroIiMCs
yuebHOM TPYTITbI 3KCIIepUMEeHTaIbHOTO 3a/laHus Ha JlabopaTopHoM 3aHsTHH. [Ipu ee
TIPOBEeIEHNN KaXKIbIM O0YUarOIIMMCST OCYIIIeCTBISIETCSI CaMOCTOsITe/lbHast 06paboTka u
Tipe/iCTaB/ieHe Pe3yJ/IbTaTOB B BH/Ie OTUeTa T10 JTabopaTopHOM paboTe.

CamocrosiTenibHasi paboTa oOyuwarlUMXCs HarpaB/ieHa Ha yriybneHue u
3aKperjieHre 3HaHUM, TIOJyUeHHBIX Ha JIEKIUAX W JPYTHuX 3aHSTUSX, BBIPAOOTKY
HaBBIKOB CaMOCTOSITEJIbHOTO aKTUBHOTO MpHOOpeTeHUs] HOBBIX, AOTOJTHUTE/TbHBIX
3HaHUWH, TIOJITOTOBKY K TIPE/ICTOSIIMM 3aHSITUSM W MPOMEXYTOUHOW aTTecTaluy, Ha
pa3BUTHE TBOPUECKOTO TMOTeHI[Ma/la MPY HarrMcaHuu pedepartos.

6. OueHouHble MaTepua/bl 0 AUCHUIIUHE

Teky1iiuii KOHTPOJ/Ib YCIIeBaeMOCTH 00ecrieurBaeT OljeHUBaHUe X0Zia OCBOEHUS
JUCLIUTIIMHBI, TIPOBOJUTCSI B COOTBETCTBUM C COJieP>KaHUeM JUCLIUIIIMHBI M0 BUIaM
3aHATHN B (opMe OMpoca, TeCTUPOBAHUS, 3allUThl OTYETOB IO J1IaOOpPAaTOPHBIM
pabotam, HaTcaHUs pedepaToB.

[TpomMexxyTouHasi aTTecTalysi obecrieurBaeT OLeHWBaHHE TIPOMEXYTOUHBIX U
OKOHUYATeJIbHBIX pe3y/IbTaTOB OOyUYeHUs 110 AUCLUTIIMHE, TIPOBOAUTCS B Qopme
3auera.

6.1. IlpumepHbIe OLjeHOYHbIE MaTepHaJIbl:
6.1.1. Tekyiiero KOHTpoJIA

IIpumepHbIe TeMbl /i1 pedpepaToB:

XapakTep TJIaZIKOCTH pellieH!# ypaBHeHUM rurep0o/nyeckoro TUIa.
3apaua ['ypca.

dyHaMeHTa/IbHbIe pellleHusl TMHEeWHbIX AuddepeHIuaabHbIX OIepaTopoB.
®yHkuus ['pyHa onepaTopa Jlanaca.

3apmaua Iltypma — JInyBU/IIAL.

MeTop, TOTeHLUaNoB.

BapuaijvoHHbIe MeTO/bI.

MeTog MHTerpabHBIX Ipeobpa3oBaHUA.

. MeTo/1 KOHEUHBIX Pa3HOCTEM.

10 HekoppeKkTHO mocTaB/ieHHbIe 3aJauu.

LCON AWM=



11. Metog dynkuuii ['puHa.

12. Llmnuagpudeckye QyHKLAN.

13. Cdeprueckre HyHKLIMN.

14. JluneiiHble auddepeHiMaibHble ypaBHEHUsI MEepPBOr0 MOpsilka B YaCTHBIX
TIPOM3BO/HBIX.

15. PellleHWe ypaBHeHWM MaTeMaTHueCKOoW (U3MKUM Ha OCHOBE TeOopuH
TPUTOHOMETPUUECKHUX PSZioB Dyphbe.

16. PacripocTpaHeHue Teruia B npocTpaHcTse. CTaliMOHapHOe TeIlyIoBoe I10J1e.

17. OnuvcaHue MNOTEHL[MAJbHOTO TEUeHUS] >KUAKOCTHU C TIOMOIIbI) ypaBHEHUM
MaTeMaTHh4YeCcKon (QH3UKHU.

18. 3agaua [Jupuxisie n1s ypaBHeHus [lyaccoHa.

19.3amaua HevimaHa /151 ypaBHeHus [lyaccoHna.

20.YpaBHeHus Kosmoroposa zijis CTOXaCTUUeCKUX TIPOLIeCCOB.

21. IuddepeHuaabHble MOJEN /151 CTOXaCTUUECKUX MPOL[eCCOB.

22. CMellaHHas 3a/javua Jj1s1 ypaBHEHUS TVIOTHOCTHU aKLWM.

23.Bbruncienue (GyHKI[MYM CTOMMOCTH OTI[MOHA 13 ypaBHeHus1 biska-Illoynca.

24. YpasHenue C/yI[KOTO B TeOPUH ITOTPeb/IeHNSI.

25. Tlapabosimyeckoe ypaBHeHUe IeHe)KHBIX HAKOTIJIEHUH.

TuroBble BOIIPOCHI AJIAA OIpPOCa:
1. BonHoBoe ypaBHeHue B R?

2. YpaBHeHMe TeIIoNpoBOAHOCTH B R?

3. Onepatop u ypaBHeHue Jlariaca R?

4. [1IBymMepHbIi oriepatop Jlarsaca B mOJIIPHBIX KOOPAWHATAaX

5. OmHOMEpHOe BOJTHOBOE ypPaBHEHUWE C HalMCaHWEM HauasabHbIX yCJIOBHUM, 3aMeHbI
TiepeMeHHbIX 1 YKa3aHUeM Ka)K/0ro rapaMeTpa BXOJSLLero B ypaBHeHUe

6. IlocranoBka 3azauu IllTypma-J/InyBusis: oObIKHOBeHHOe AuddepeHiaIbHOE
ypaBHeHHe 2-Tr0 MOpsi/lka, TPaHAuYHbIe yC/JIO0BUSI (MaTeMaTudeckas (popMa 3arucy,
CJI0BeCHast pOpMyTMPOBKaA)

7. Teopema 0 cBOMCTBaX COOCTBEHHBIX UHMCE/ U COOCTBEHHBIX (PYHKIIUM 3a/jaun
[Itypma-JInyBuinis.

8. Teopema CrekoBa.

9. Upes HaxoxkjeHHs oOIero HeHyseBoro pemlenus maia OY 2-ro mopsiaka
MetozoM Dypee.

10. Srarmbl 0611l cxeMbl MeTO/Ia Pyphe.

11.06mmii BuA, ypaBHeHUs Mapabo/iMueckoro TWTA C TPAHUYHBIMUA W HauaTbHBIMHU
YCJIOBUSIMH, €r0 METOZ, PELLeHUs]

12. MaremaTuueckasi dopma 3anucy rurnepboinyeckoro ypaBHeHuUs U ero CJI0BecHast
dbopmyupoBKa

13. Maremarnueckas ¢opMa 3amucy 3JUIMIITAYECKOTO YPaBHEHUSI U €ro CJIOBeCHast
(hopMyIMpOBKa



14. Maremarryeckasi ¢opMa 3aIicH MapaboMuecKoro ypaBHEHHUSI M ero CJI0BeCHast
dbopmyupoBKa

15. Marematrueckasi opMa 3anucu U cjioBecHast JOpMy/IMPOBKA KpaeBOW 3a/jauut
16. OnpesiesieHNe YCTOMUMBOTO PELLIEHUST

17. Onpepenenne GyHAaMeHTa/TbHOTO PeLLeHUsT

18. Onucanue Gpu3nuecKoil Mozieii B3auMO/IeNCTBYSI BCTPEUHBIX CBETOBBIX MYUYKOB C
PUCYHKOM.

19. N pest MeTO/Ia «TIPUCTPEIKU» JIJIsI pellieHus1 KpaeBbixX 3aiau B MathCad

20. ITpumenenune 6s0ka Given/Odesolve: why and when?

21. AnropyuTM MeTo/ia MPUCTPe/IKU (KpaTKoe OIHMCaHue)

22. ®dynkuusa sbval: the use and syntax. Camasi BakHas CTpOKa JIMCTUHTra MpH
WCTI0/Tb30BaHuM (GYHKI[MM sbval? OcobeHHOCTH aAropuTMa MPUCTPeNKH B (QYHKIUH
sbval?

23. TlpeumytjectBa pyHkimu rkfixed?

24. Ananu3 rpaduKa pellieHUs 10 MaTeMaTUUeCKol Moziesid (hr3uueckoro rnpoiecca
B3aUMO/IEICTBUSI  BCTPEUHBIX  CBETOBbIX  TMy4KOB  (KpaTkas  (u3myeckas
WMHTeprpeTalys rpadrka (PyHKIMM M0 TOUKe TepeceueHus C 0Cbio Y) .

25. MaremaTrueckoe yCJIOBHe 33JaHUsl  peajibHbIX [apaMeTpoB  MOJesu
B3aMMO/IeICTBUSI BCTPEUHBIX CBETOBBLIX TMYUKOB /i1 BO3AYIITHOM cpeiabl. K uemy
MIPUBOJUT CYIlleCTBEHHOe yBe/nueHre K03 duieHTa ocyiabieHus?

26. TlpumeHeHHe «KeCcTKUX» cucteM. Kakoii Meros peamv3oBaH B Osoke
Given/Odesolve /s pelieHus: «kKeCTKHUx» cructeM? B ueM Hepoctatok MathCad s
HaxO0KJeHUs1 HeZIOCTaOIIUX Haya/IbHbIX YCI0OBUM [JIS1 «OKECTKUX» KPaeBbIX CUCTEM?
27. Tlpumepsbl ¢pu3NUeCcKUX 3a/lay Ha COOCTBEHHbIe 3HAUeHUs

28. CyTp MeTOo/ia TIPUCTPeJIKU AJ1s peleHus 3agauu Ltypma-JInyBusiis

29. Kakue ¢pyukumu B MathCad ucrnons3yroTr s peliieHWs 3a7jad Ha COOCTBEHHbIe
3HaueHUs? B ueM cocTouT 0COGEHHOCTD 3a/]aHUs TIePBOT0 apryMeHTa?

30. Kakou ¢Pyukguenr B MathCad mnonb3yroTcss [ MOCTPOeHUs TIpaduka
cobcTBeHHOM (HDyHKIMU?

TunoBble 3a5aun:
1. BeckoHeuHass CTpyHa, MMeEIOLAas BOJHOBOM IapaMeTp a°=4, B Hauya/bHbINA

MOMEHT BpeMeHH OTKJ/IOHeHa, Kak Ha puc. 11. 3Hauenuss Uy U ¢ IPUHATb PaBHBIMU

¢ 2c 3a 4a

eaunHuile. HailTu mpoduib CTPYHBI 711 MOMEHTOB BpeMeHU 2’ a’¢c’ ¢



5¢c X

Puc. 1

2. BeckoHeuHass HEOTK/IOHEHHas CTPyHA, MMeEOIas BOJHOBOI IMapameTp a°=3, B
HavyajbHbIM MOMEHT BPEMEHU TI0JyyaeT CKOPOCTb, KakK TMOKa3aHO Ha puc. 12.

3HaueHusi Vo U ¢ NpuHATb paBHbIMU 1. HaliTu mpoduab CTpyHBI [/ MOMEHTOB
¢ 2c 3a 4a
BPeMEHU ', ~ ", 5 [ -

W vywy!

2c

-2c

Puc. 2

3. Beckoneunas cTpyHa (BO/JHOBOM mapameTrp a’=6) B Haua/JbHLIA MOMEHT
BpPeMeHHU OTK/IOHeHa U T0JlyyaeT CKOPOCTb, KakK T0Ka3aHo Ha puc. 13. 3Hauenus U,

Vo ¥ ¢ NIpyHATbL paBHbIMU euHULe. HaliTu npodusib CTPYHBI /1715 MOMEHTOB BpeMeHH!
¢ 2c¢ 3a 4a

>a’c’ ¢’

a

Ug

3 AEh A A AL

2.5¢ 3.5¢ X

s

Puc. 3

4. PelllMTh 3a4d4M OJis1 YPABHEHHSA Jlariaca B MMpAMOYT'OJIbHUKE!

4.1. uxx+uyy:0, O<x<a 4.2. uxx+uyy:0, O<x<a
O<y<b . O<y<b .

u|X:0:0 s uX‘X:G:O s OSYSb ; ux‘x:():O , ux‘x:azo , Osyﬁb ;



u‘y:():O , u‘y:b:f[x) , 0<x<a . u’y:():A , u‘y:b: 0<x<a .
5. Pents 3agaum Iupuxsie v HelimaHa 1 Kpyra v KoJibLia:

o*u +18u lazu:

0
51. 0p° pOp p*o¢’ | p>l 0<¢<lr
Up=c05’  p<p<an
82u+18u i@zu:
52. 0p° pOp p’0¢® | 0<p<R 0<¢<2m.

0| _p=sin’g
plp=R , 0<¢<2m

du 10u. 1 du —0
53. 0p° pOp p’a¢* | 1<p<2 0<¢<2m.

u\p:1:1+coszd) u|p:2:sin2¢ 0<¢<2n
’ ’ °

TunoBbie 3d/idHUA /I TeCTUPOBAHUA:

Bonpoc Ne 1. Kakoe wu3 mipeAcTaB/ieHHbIX AuddepeHIMaNbHbIX YpaBHEHUU C
YaCTHbIMA  TPOU3BOAHBIMM  TEPBOrO  MOpsiiIkA  OTHOCUTENBbHO  (YHKLUU

u(x,y)
SIBJISIETCSI JTMHENHbBIM?
2xyu, - 5u, - 8x =0

1.

N2 ’ _
(u,) -u,-1=0
2.

2u, - uu, +y =0
3.

Bonpoc Ne 2. YpaBHeHUsI XapakTepUCTUK [Jjs AuddepeHIHanbHOTo
I4 2 ro__
Xu, - yu, =2
ypaBHEHUSI C YaCTHbIMM TIPOM3BO/IHBIMU T1€PBOTO TOPsi/iKa

u(x,y)

OTHOCHUTE/IBHO (IJYHKL[I/II/I HNMEIOT BU/:



dy
—

y

xdx =- =zdu

de_ dy _du
X y> 2
3.

Bomnpoc Ne 3. Pemienue 3aaun Ko aisa guddepeHiMaJbHOr0 ypaBHEHUS C
u, - 3u =0
YaCTHBIMM MPOU3BOJHBIMU ME€PBOr0 IOpPsJKa OTHOCUTEJIBHO (DYHKIUU

.2
u(x,y) % =0~

TIpU YCJIOBUU ripe/icTaB/ieHO (QyHKLIMeu

u(x,y) =2ye>
1. .

u(x,y) =y‘e™
2. .

u(x,y) =y‘e™
3. .

Bonpoc Ne 4. Kakoe u3 nipe/icTaB/ieHHbIX AuddepeHIaabHbIX ypaBHEHUH B
u(x,t)
YaCTHBIX MPOM3BO/IHBIX [TEPBOT'0 TOPsiIKa OTHOCUTEIBHO (DYHKIIUU
Ha3bIBaeTCs ypaBHeHHeM Xorda?

u +u, =0
1.

u +uu, =0
2.

u +uu, =1
3.

Bonpoc Ne 5. I1pu kakom ycioBuM nuHeiHOe AuddepeHMaabHOe ypaBHEHUE
C YaCTHBIMM MTPOU3BOJHBIMU BTOPOTO MOPSAKA



u(x, YU, + 2b(x, y)u, +c(x, y)u, +F(ul,u),u,x, y) =0

OTHOCUTEJ/IBHO
u(x,y)

byHKUMA yMeeT rurnepoouyecKuil Trri?

1 (b(x, )" - a(x, y)e(x, y) =0

, (b(x, )" - a(x, y)c(x, y)<0

; (b(x, )" - a(x, y)c(x, ¥))0

Bonpoc Ne 6. Kakoe u3 npezcraBieHHbIX Au(depeHLraTbHbIX YPaBHEHUN C

u(x,y)
YaCTHBIMHU TIPOU3BO/IHBIMU BTOPOTO MOpsi/IKAa OTHOCUTENBHO (DYHKLIMU He
ABJIAETCA ypaBHEHI/IeM SJIITUTITUYEeCKOTI' O TI/IHa?

” 2 ” _
u, +au, =0
1.

u, =au

u, +u, - f(x,y) =0

Bomnpoc Ne7. Jlunueil napabonmuuHocTy AuQdepeHLManbHOrO ypaBHEHHUsI C

u, - 2xu,, +yu, +5x =0
YdCTHBIMKX IIPDOM3BOJHBIMH BTODPOr'o IIOPAAKd

u(x,y)

OTHOCHUTENLHO (QYHKIUU SIBJISIETCS
1. OKpy’>KHOCTb.
2. BeTBb rurnep6obl.

3. ITapaboa.

Bonpoc Ne 8. YpaBHeHue xapakTepUCTUK s AuddepeHIuanbHOro
ypaBHeHUsI C YaCTHBIMU MIPOX3BOAHBIMU BTOPOT'O ropsiika



a(x, y)u,, +2b(x, y)u, +c(x, y)u,, +F(u,u,,u,x,y) =0

OTHOCHUTEJIbHO
u(x,y)
byHKIMM vMeeT BU/;
a(x, y)(dy)” - 2b(x, y)dxdy +c(x, y)(dx)* =0
1. .
a(x, y)(dx)” - 2b(x, y)dxdy + c(x, y)(dy)* =0
2. :
a(x, y)(dy)” - b(x, y)dxdy + c(x, y)(dx)* =0
3. :
Bonpoc Ne 9. Peiienve 3agaun Koty anst auddepeHiuanbHOr0 ypaBHEHUS C
u,, =2
YaCTHBIMU TIPOU3BOJHBIMUA BTOPOTO TIOPSiAKA OTHOCUTENbHO (YHKLIUU
u =1 U/ —
u(x, y) A =0 y=0"%
TIPY YCJIOBUSIX , Tripe/icTaB/ieHO (QyHKIIMeu
u(x,y) =1+ y°
1. :

u(x,y) =l+xy+y’
2. .

u(x,y) =1+ xy
3. .

Bonmpoc Ne 10. 3amaua 0 CTalMOHAapHOM TeIJIOBOM  COCTOSIHUU
pacCMaTPUBAETCs C TOMOII[bI0 UCC/Ie/JOBAHUS

1. Bo/iHOBOTO ypaBHeHwUs.
2. YpaBHeHUs TeIIONPOBOAHOCTH.

3. YpaBHeHus Jlariaca.

Bommpoc Ne 11. Kakoe wu3 TMepeurC/leHHbIX YpPaBHEHWUW OMUCHIBAET
BBIHY K/IeHHbIe KOJiIe0aHUsI CTPYHBI?



”r

u, - a‘u, —f(xt)

u - a‘u’ =[(x1)

Bonpoc Ne 12. Kakou BHJ TpUMeT YypaBHEHHWe TeIUIONPOBOJHOCTU B
OJHOPOJHOM CTep)kHe, eCau KO3(Q(ULMEHT BHYTPEHHel TerIoNpOBOLHOCTH

k =0,5 c =1 p =2
, TeIIJIOEMKOCTb BEH_[eCTBa , INIOTHOCTH BEH_IECTBa ?
14 - 1 n
Ut —Z uxx
1.
ut :4uxx
2.
r — 1 n
ut __uxx
3.

Bonpoc Ne 13. CobctBeHHBIMM uMciaMu 3afaud  [lITypma-JInyBuiis
X'(x)+cX(x) =0 X(0) =X(2) =0

s ABJIAOTCA YKC/Ia

j_[2n2 n :1,2,...

4 n :1,2,...

47[2n2 n :1,2,...
3. ,

Bonpoc Ne 14. Metop pasgeneHusi TepeMeHHBIX pelleHusi ypaBHEHUU
MaTeMaTU4YeCKOM (PM3UKHM TaKKe Ha3bIBaeTCs

1. Metopom [dupuxie.
2. Metonowm Ilyaccona.
3. Metozgom @ypee.

Bompoc Ne 15. B uem 3ak/mrouaeTcsi (pU3MYeCKUM CMBICT OAHOPOAHOCTH
IPaHAYHBIX YCIOBUM?



1. 'paHVYHBIE TOUKU HEIIOBUKHBI.
2. I'paHyuHbIe TOUKU TIOJIBUKHBI.
3. I'paH1UHbIE TOUKM MEHSIIOT TOJI0KEHKE M0 3a/JaHHbIM 3aKOHaM.

Bonpoc Ne 16. KpaeBou 3ajjaueit /i1 ypaBHEHUsI MaTeMaTUUeCKOW (PU3UKHU
Ha3bIBaeTCs

1. 3apaua Kowmw (3amava ¢ Haya/IbHBIMU YCJIOBUSIMHU).
2. 3afjlauya C rpaHUYHBIMU YCJIOBUSIMU.
3. 3afaua C HayaJIbHBIMU U TPAHUYHBIMU YCJIOBUSIMU.

Bompoc Ne 17. Kakotii Buz umeet popmysia [danambepa pelieHusi ypaBHeHUs
” — ” _ 2
U, —4LIXX U(X,O) —X
CcBOOOHBIX KonebaHii 6eCKOHEUHOM CTPYHBbI: , ,
u,(x,0) =cos x
)

X+t

_(x- 0P+ (x+1)’

u(x,t) = + |coszdz
(x,1) 5 ft
1.
_ 2 2 X+2t
u(x,t) _(x= 207 +(x+20) + fcos zdz
2 x- 2t
2.
_ 2 2 Xx+2t
u(x,t) = (x= 207 +(x+20" | fcosz zdz
2 x- 2t
3.

Bonpoc Ne 18. B kakoM c/iydae BO3HHKaeT siBjieHHWe TIpsMON U obGpaTHOM
BOJIHBI ITPH CBOOOIHBIX KOle0aHUSIX 0€CKOHEUHOUW CTPYHBI?

1. HavasibHBIM UMITYJIBC PaBeH HYJIO.
2. HauasibHOe cMmellleHre paBHO HYJIHO.
3. Ob6a Haya/ibHBIe YC/I0BUSI HEHYJIEBhIE.

Bommpoc Ne 19. OOiiee peliieHve YypaBHeHUsi CBOOOJHBIX KoJiebaHMit
OrpaHUYeHHOW CTPYHBI

u, =9u,  u(0,t) =u(r,t) =0
TIpeJICTaBUMO B BU/IE:



u(x,y) ZZ (Ancos 3nt + Bnsin 3nt)sin nx

n=

1.
u(x,y) :Z (Ancos nt + Bnsin nt)sin nx
n=1
2.
u(x, y) ZZ (Ancos 3nt + Bnsin 3nt) sin snx
n=
3.

Bomnpoc Ne 20. Kakoit By umeer gopmysa [lasambepa peliieHHs] ypaBHeHUs
u; =u_ +xt u(x,0)=sinx
BBIHY)K/IEHHbIX KojiebaHuii OeCKOHeUHOW CTPYHBI:

b b

u/(x,0) =xe "

?
u(x,t) = _Sin(x- t)+sm(x+t) 1 X}ze'z dz +— tfﬂtjﬁd}dr
2 24 (t-7)
1.
. _ +<i + 1 t x+(t-7)
u(x,1) :sm(x t)+sin(x +1t) +_J. J}Td}dl’
2 2 0 x-(t-71)
2.
u(x l') _Sin(x' t) +SiI1(X +t) X]'t‘ze dz + il‘x+(ﬁ;d}df
2 0 x-(t-7)
3.

Bonpoc Ne 21. Ilpu peienun metosom @Pypbe ypaBHEHUSI BBIHYKIEHHBIX
KosiebaHMM CTPYHBI, 3aKPeIJIEHHOM C 000MX KOHILIOB, HE00X0IUMO

1. VickaTh pelieHre Kak CyMMy CBOOOZIHOTO K0J/ie0aTeTbHOTO IBVYKEHUS U
YKCTO BBIHY>K/IEHHOTO KO0JiebaTebHOro ABMKEeHMUS.

2. HEHOCpe'Z[CTBEHHO IMPpUMEHSATL METO/ @ypbe AJIA HaXOXKAE€HUA pellleHns
HNCXOOHOI'O YDABHEHMA.

3. Vlckathb pelleHHe TOMBKO COOTBETCTBYHOLLETO OJHOPOAHOIO YpaBHEeHUs
(ypaBHeHUsi CBOOOAHBIX KOsieOaHU OrpaHUUeHHOW CTPYHBI).

Bomnpoc Ne 22, B ciiyuae KosiebaHU CTPYHBI MO7, IeHICTBHEM TapMOHAYECKH
KoJ1e0/TtoIIelicsl BRIHY KJatollleli CU/TbI siBJieHre pe30HaHCa BO3HUKAeT, eC/u



1. YacToTa BeIHYK/IAIOIIIel CH/TbI He COBMA/jaeT HA C OZHOM U3 YaCTOT
COOCTBEeHHBIX KojiebaHuil CTPYHBI.

2. YacToTa BeIHY»K/aro11el CU/ibl MPUO/IMXKaeTcs K OAHON U3 4acTOT
COOCTBEHHBIX KOJIeOAaHUN CTPYHBI.

3. UacToTa BeIHY>K/JaroIIleli CUJTbl PaBHA OJJHOM M3 YaCTOT COOCTBEHHBIX
Kosie0aHWM CTPYHBI.

a,b,c
Bompoc Ne 23. TIpy Kakux COOTHOLIEHUSIX MeXAY IlapaMeTpaMu
u(x,y) =ax” +bxy +cy’
byHKIMs SIBJISIETCS] TADMOHUYECKOU?
a=b
1.
a-—-=c¢
2.
a+b+c=0 b #0
3. , .
Au =0
Bonipoc Ne 24. KpaeBas 3amaua HerimaHa pajist ypaBHeHus1 Jlaruiaca ,
u(M) (S)
rae QyHKLus 3a7laHa B 00/1aCTH, OrpaHUYEHHOW MOBEPXHOCTHIO , UMeeT
BUJ:
ou
—+u /(S) =@p(M)
on
1.
u/(S) =p(M)
2. .

ou _
3 an/(S) =p(M)

Bonpoc Ne 25. YpaBHeHue Jlamiaca Ha TUIOCKOCTH B TIO/SIDHOU CHCTEME
KOOpZHWHAT TpejCTaBUMO B BUJIe:

o’u A o’'u 1 o'u _

— + =0
op®  p opdy p* O¢°
1.



o'u 1ou 1 ou
7T — t— 2 =0
op” pop p° oy
o’u 0O’u
+

=0
op> 0g°

u(o,)

Bompoc Ne 26. ®yHKIMIO , TApMOHUYECKYI0 BHe Kpyra pajuyca a C
3a/laHHbIM yCJIOBUEM Ha ero rpaHulie, cjaelyeT UCKaTh 10 Gopmy.ie:

ﬂ] (A, cosng + B, sin ng)

u(p.p) =A,+ Y
1.

B] (A, cosng + B, sin ng)
a

(0. =A+ 3
2.

u(p,p) =Z[£] (A, cosng + B, sin ng)
n=l p

3.
Bonipoc Ne 27. Kakoe rpaHM4HOe yC/JI0BHE B KPaeBOW 3ajiaue [Jisi ypaBHEHUS
TeIIONIPOBOJAHOCTA B OJHOPOJAHOM CTep)KHE COOTBETCTBYET JIyUYEeUCIyCKaHWI0 B

OKPY>KaIOILyI0 CpeJly 3a/laHHOM TeMIiepaTyphi?

u(0,t) =0
1. .

u(0,t) =@(t) #0

2. .
u(0,t)+h(u(0,t)—u,)=0

3. .

Bonpoc Ne 28. Kakoe ¢u3nueckoe siBieHHWe HeJb3sl OMUCATh C TIOMOIIbIO

yPaBHEHUSI TETJIONPOBOJHOCTU?

1. @unbTpaluio )XUJKOCTU U ra3a B IOPUCTOM Cpejie.

2. CTaL[I/IOHapHOE TeIJIOBOe COCTOSTHHEe 0OBEKTa.

3. Iuddy3uro B3BeIIeHHBIX YaCTHUL] B IBIKYILEUCS cpeJe.



Bompoc Ne 29. PeiieHne ypaBHeHUSI TeIUIONPOBOJHOCTH B OZHOPOJHOM
CTep)kHe 3ajaeTcd uHTerpasioM IlyaccoHa, ecnu

1. CtepykeHb OrpaHuueH C OJHOTO KOHLIA.

2. CtepskeHb OrpaHUueH C 060MX KOHLIOB.

3. CTep)KeHb HeOTPaHUUEH.

Bomnpoc Ne 30. OO6iiiee peliieHre ypaBHEHUS TeIJIONPOBOJHOCTU

r 2 ”
u, =awu,

B

O/IHOPO/IHOM CTepyKHe A/JMHOM [, Ha KOHI]aXx KOTOpPOIO TIOZJep)KUBaeTCs HyseBasl
TeMriepaTypa, iMeeT BUJ;

1.

2.

3.

- (127'[2“2

u(x,t) :5' Ae

12

. Jn
SIHTX

o0
u(x,t) =3 Ae 1 Sin smx
n=l

2

2

2

0 -atxTn,
u(x,t) :Z Ae " sinnx
n=
OTBeThI K TeCTaM
Ne Bomipoca | OtBetbl | Ne Bompoca |  OTtBeThl
1 1 16 3
2 3 17 2
3 2 18 1
4 2 19 1
5) 3 20 3
6 2 21 1
7 3 22 2
8 1 23 2
9 2 24 3
10 3 25 2
11 2 26 1
12 1 27 3
13 2 28 2
14 3 29 3
15 1 30 1




kWi

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.

6.1.2. IIpome)xyTOUHOM aTTeCTaLUU

IIpuMepHBbIN NepedyeHb BOMPOCOB, BLIHOCMMBIX Ha 3aueT B 5-0M ceMecTpe

TEOpETI/IqECKI/le BOIIPOCHI

MaremaTuueckve Mojenu (Quanueckux MpoleccoB. OCHOBHbIe ypaBHEHUS
MaTeMaTU4YeCKON (PHU3UKH.

Knaccudukaiiys ypaBHeHUM B YaCTHBIX MPOM3BO/HBIX IEPBOr0 MOpPsi/IKa.
[TorepeuHbie Masble KoebaHuUsl CTPYHBI.

3azaua 0 pacrpoCTpaHeHUM Terla.

3ajaua o JBWKEHUM HeC)KUMaeMoi XuAKocTu. [Ipoiiecc ob6TekaHusl.
Knaccudukaiysa auddepeHianbHbIX ypaBHEHUM 2-TO TMOpsi/IKa B YaCTHBIX
TIPOU3BO/IHBIX.

HuddepeHuvanbHble  ypaBHEHUS] S/IIMIITUYECKOTO TUMa U (uU3UUecKue
MPOLIECChI, MPUBOSIINE K HAM.

IuddepeHianbHble ypaBHeHUs TUTEpPOO/IAYECKOr0 TUMA W (U3NUeCKHe
TMPOLIECChI, MPUBO/SIINE K HUAM.

InddepeHianbHble ypaBHEHUs T1apabOJMUecKoro TUMa W (GU3NUeCKHe
TIPOLIeCChI, MPUBO/SIINE K HAM.

KaHoHuyeckuii BU/J, ypaBHEHUH C JBYMSI HE3aBUCHMbIMU IepeMeHHBIMHU.
MeTtop, xapaKTepuCTHUK.

[TocTaHOBKa KpaeBbIX 3a/lay MaTeMaTUueCKou (PU3KKH.

['paHnuHbIE ¥ Hava/IbHBIE YCI0BUSA. BUBI TDAHUYHBIX yCIOBUM.
Knaccudukaiiys kpaeBbix 3a7au. 3agaua Koim.

KpaeBsle 3azjauu Ay1s1 ypaBHEHUH 3/UTMOITUYECKOrO TUMa. 3ajauva [dvpuxie.
KpaeBsle 3afjaum A/1s1 ypaBHEHUH 3/UIMOTUYECKOro TUna. 3ajaua HelimaHa.
CMeriiaHHast 3a/iava /11 ypaBHeHUM rUrepOoMuecKoro THUa

CMelliaHHas 3a/jaua fjisi ypaBHeHH rmapaboyinyeckoro Turia.

Metoz paszeneHus: nepeMeHHbIX.

®opwmyina I'prHa.

["apMoHMUeckre PyHKIUU.

CBoOKMCTBa rapMOHUUYECKUX (DYHKLIUM.

dyHAamMeHTa bHbIe pellieHus: U GyHKiuU ['puHa.

Metop dyHkiuii I'prHa.

[TocTpoenue ¢hyHKuuMii ['prHa Ha MJI0CKOCTU U B POCTPAHCTBE.

[TocTpoenue dhyHKumii ['priHa B MpOCTpaHCTBe.

Pertienue 3a/jaun [Iupuxiie i HEKOTOPBIX o0acTei.

Metog ®ypbe-mipeobpa3oBaHuii.

Pasgenenwe  mepemeHHbiIx B MeroZe ~ Dypbe s ypaBHEHUS
TeIJIONPOBOJHOCTH.

PellieHre OCHOBHBIX KpaeBbIX 3a7iad MeTosoM Dypre.

MeToz pacnpocTpaHeHus BOJTH.

BonHoBoe ypaBHeHue. ®opmysia [lanambepa.

BosnHoBoe ypaBHenue. Metoy, [1yaccoHa.



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

CBo0OoHbIe KonebaHus. MeToz, CyTiepro3rliy.

CB0bo/iHBIE KOJIeOaHHsI CTPYHBI.

Ob1jast cxema MeTojia Dypbe.

BriHyXeHHbIe Kosiebanust. @opmyiia ITyaccona.

YpaBHeHMe KosiebaHul B pocTpaHCcTBe. 3azava Korm.

VHTerpanbHOe Mpe/icTaB/eHre pellleHrs B HeOrpaHUUeHHOM MPOCTPaHCTRe.
OcobeHHOCTH peliieHUs 3aiauu Kolliy Ha MJI0CKOCTH.

KonebaHusi orpaHueHHbBIX 00bEMOB.

Ocobennoctu 3agaum [ITypma-JInyBUIA.

[TocTaHOBKa ¥ pellieHWe OCHOBHbBIX 3a/jay /I/1s1 ypaBHEHUsI TEIJIONPOBOJHOCTH.
[TepBasi KpaeBas 3ajjaua [ijisl ypaBHeHUSs TeIJIONPOBOAHOCTH.

[TpUHLMITEI MAKCMMyMa U MUHUMYMa.

dyHaMeHTa/IbHOe pellieHue 3a1aun Koriu.

WHTerpasnbHOe npezcTaBaeHue pelieHus 3azaud Komm.

Meton ®ypbe A8 HeOAHOPOAHBLIX  AuddepeHIMaNbHBIX  YpaBHEHUM
napabo/IMuecKoro THIIa.

HeogHopopsbie muddepeHiaibHble  ypaBHeHUs TapaboMueckoro THIIA.
@DYHKI[UM UCTOUHHKA.

HeogHopoaHble aud@epeHiuanbHble ypaBHeHUs Tapabo/dyeckoro THIIA.
OO61uii ciyuait.

Npes mMeTojla «IIpUCTPeNKW» [Jis pellleHHds KpaeBbix 3agau B MathCad.
Anroputm mMeToa ripuctpesiku [Iprumenenue 61oka Given/Odesolve.

CyTb MeTOoJa «IIpUCTPeNKu» [IJid pelleHus 3azauv Ltypma-J/InyBusiis.
dyHkIMH, ucrnoab3yeMble B MathCad, ais perieHust 3ajau Ha COOCTBEHHbBIE
3HaueHWs. OcoOeHHOCTb  3a/laHMs  TIepBOTO  aprymeHTa.  DyHKIuA,
ucnosbdyemas B MathCad, 151 moctpoenusi rpaduka coOCTBeHHON (QYHKIUH.
Ornrcanve GU3MUYECKO MOJenu B3aUMOJENCTBUS BCTPEUHBIX CBETOBBIX
MyUYKOB C PUCYHKOM. AHaiu3 rpaduka pelieHusi 0 MaTeMaTUueCcKol MoZiesu
¢du3nueckoro mpoiecca B3aUMO/IeHICTBUSI BCTPEUHBIX CBETOBBIX IYUKOB
(KkpaTkasi (u3nMueckas WHTepripeTanusi rpapuka @QYHKOUM TI0 TOUKe
repeceueHusi C OCbi0 Y).

MaTtemaThueckoe yCJOBUe 3aJaHUsl peasibHbIX I[1apamMeTpoOB  MOJen
B3aMMO/IECTBUSI BCTPEUHBIX CBETOBbIX IyYKOB /i1 BO3AYIIHOW CpeJbl.
[MTocneacTBUS CyIleCTBEHHOTO YBeuueHus: KoadduieHTa ocnabieHusl.
[TpumeHeHHe «kKecTKux» cucteM. Omucadre metozia B 6sioke Given/Odesolve
ISl pellieHUs1 «oKecTKux» cucteM B MathCad. Hepmocrarok MathCad ass
HaxOKJeHUsl HeJOCTAIOIIUX HaualbHbIX YCIOBUM [Ji «OKECTKUX» KpaeBbIX
CUCTEM.

OTarbl pellieHUsI KpaeBOU 3a/iauy /1Jisi BOJIHOBOTO YpaBHEHHsI C HauaJbHbIMU U
rpaHuuHbIMU ycnoBusimu B MathCad mipu momoiu 6s0ka Given/Pdesolve.
Ha3nauenve ¢yHkuum CreateMesh.

OTanbl pelleHusl 3a7jaud O CBOOOAHBIX KojebaHUsIX Kpyryiol mMemOpaHbl B
MathCad c¢ mnpumeHenueM ¢yHkiuid beccens. Ha3HaueHwe cucTeMHOU
nepeMeHHoi FRAME.



58. Ortansl pemieHus Aud@epeHLManbHbIX YPaBHEHMIM B UaCTHBIX IMPOM3BOJHBIX
sunTryeckoro tumna (ypaBHeHus Ilyaccona) B MathCad ¢ ucnonbs3oBaHvem
dbynkuyy multigrid.

59. Dransl peuieHus Au(QepeHMaNbHbIX YPaBHEHUM B YaCTHBIX IPOU3BOJHBIX
napabomuueckoro Tuna B MathCad nipu nomortnu 6710ka Given/Pdesolve.

60. Orambl peieHUs Au@depeHLManbHbBIX YpaBHEHUI B UACTHBIX TMPOW3BOJHBIX
runep6osmueckoro tura B MathCad metoznom ®yphe.

6.2. Illkana orjeHUBaHUs pPe3y/IbTaTOB MPOMEXYTOUHOW aTTeCTAlu 1
KPUTepPHUH BbICTAB/IE€HUSA OLIeHOK

ITpoMe)XyTouHas aTTecTalys: 3a4eT

®dopma [Tokaszarenu Kpurepuu BricTaBnieHus [ITkana oLeHUBaHUS
KOHTPOJISA OLIeHWBaHUs OLIeHOK
3auer MPaBUILHOCTh | [JaH MPaBWIbHBIM, MOJIHBIM OTBET Ha 3a4TeHO
Y TI0JIHOTA MOCTaB/IeHHBbIA ~ BOIPOC, TIOKa3aHa
oTBeTa COBOKYITHOCTb OCO3HAHHBIX 3HAaHUU
1o  JWUCLUILIVHE, JlOKa3aTesbHO

PacKpbITbl ~ OCHOBHbIE  TIOJIOXKEHUS
BOIIPOCOB; MOTYT OBITb [OMYILE€HBI
He/J0UeThI, WCTIpaB/ieHHbIe
CaMOCTOSITeJIbHO B TIPOIeCCe OTBETa,;
JlaH  TpaBW/bHBIA,  HEJOCTaTOUHO
IIOJIHBIM OTBET Ha IIOCTaB/IeHHBLIN
BOIMPOC, TIOKAa3aHO yMeHHe BBIIeUTh
CYII[eCTBEHHbIE M HeCYI[eCTBeHHbIe
MpU3HaK{, TPUUKUHHO-C/Ie/ICTBEHHbIE
CBSI3M; MOTYT OBITb  JIOMYII[EHBI

HeJloueThl, WCIIPaBJ/IeHHbIE C
MOMOLLbI0  TperniofiaBatens;  JaH
HeJ0CTaTOYHO TIpaBUIbHbIN u
TIOJTHBIN OTBeT; JIOTHKa U
T10C/1e/J0BaTeIbHOCTh V3JI0’KeHUS

HUMeroT HapyIIeHHWs,; B oTBeTe
OTCYTCTBYHKOT BbIBOJBI.

oTBeT Tipe/iCTaBJIsieT cobotit He 3aUTeHO
pa3po3HeHHbIe 3HAHUS C
CyIIeCTBeHHBIMH  OIIMOKaMH  TIO
BOIIPOCY; TIPUCYTCTBYIOT
(hparMeHTapHOCTb, HEeJIOTMYHOCTh

WU3/I0KEeHUs;  [OTIOJIHUTEe/IbHble U
YTOYHSIIOLIIie BOTIPOCHI He TIPUBOJSAT K
KOPPEKLMH OTBeTa Ha BOMPOC.

7. PecypcHoe o0ecrnieueHne JUCIUTTHHBI

7.1. JInieH3u0OHHOE U CBOOOJHO PacpoCcTpaHsieMoe MPOrpaMMHOe
obecrnieueHue
1. MathCad 14 [TTO-6E1-625] - [IporpaMMHbIii TIPOAYKT /1Jisi BBITIOJTHEHUS

WH)XE€HEPHBIX 1 MATEMdATHUUYECKHUX PACUETOB [HI/IHEHBI/IOHHOE]



2. Microsoft Office 2007 Standard [[1O-D86-664] - IlakeT oduCHBIX
TIpUIoyKeHu [JIniieH3noHHoe]

3. Microsoft Office Standard 2010 [I1O-413-406] - ITlakeT oQuCHBIX
npuiokeHu [JIvieH3noHHoe]

4. Microsoft Office Standard 2013 [I10-3C0-218] - IlakeT oduCHBIX
npuioxkeHui [JIveH3noHHoe]

5. Microsoft Windows 7 Professional [I[IO-BE8-834] - CucremHoe
nporpaMmmMHoe obecrieuerre. OnepalioHHas cucrteMa. [JIueH3HoHHOoe |

6. Microsoft Windows 8 Professional [I10-842-573] - Cucremuoe
rporpamMmHoe obecrieueHue. OrepaljioHHasi cucTema. [JIuijeH3uoHHOe]

7. Adobe Acrobat Reader [ITO-F63-948] - Ilpuno)keHue zjisi mpocMoOTpa
9JIEKTPOHHBIX ~ mybimukaimii B dopmatre  PDF  [CobogHO

pacripocTpaHsieMoe]

8. Adobe Flash Player [[10-765-845] - IIporpammHoe obecriedyeHuie [jis
TpOCMOTpa MY/IbTUMETUAHOTO KOHTEHTa [CBobGo1HO
pacrpocTpaHsiemoe]

9. Google Chrome [TIO-F2C-926] - bpay3ep [CBobGo/1HO
pacripocTpaHsiemoe]

8 MOM uuc/ie omeuecmeeHHO20 NPoU3800CMea:

1. 7-Zip  [I10-F33-948] -  aiinoBbiti  apxuBaTop [CB0bGOAHO

pacripocTpaHsieMoe]

7.2. IIpodeccuoHanbHbIe 6a3bl JAHHBIX M1 HH()OPMaALMOHHbIE CIIPABOYHbBIE
CHUCTeMbI

1. Hayunast snektponHas 6ubmoreka «eLIBRARY.RU» [OneKTpoHHBIH
pecypc]. — Pexum poctyna: https:/www.elibrary.ru/, AoCTyn TOJIBKO TiOC/ie
CaMOCTOSITe/TbHOM PerucTpaLuu

2. OJieKTpoHHasi OubMoTeUHasi ccTeMa YHUBepCUTeTa, obecrieurBatoliast

WHAWBU/Iya/IbHbIM HeOTPAaHWUUEHHBIM JOCTYN W3 JF000W TOUKH, B KOTOPOW MMeEeTCs
noctyn K cetd IHTepHeT: http://elib.igps.ru.

3. OneKkTpoHHasi OMb/MOTeUHasi cCCTeMa YHUBepCcuTeTa, obecrieunrBarolias
WHVBUYa/IbHbI HEOrpaHWUUeHHbIN A0CTyN U3 /I000W TOUKHU, B KOTOPOW HUMeeTCs
noctyn K cetd IHTepHeT: http://www.iprbookshop.ru;

4. denepanbHbIN TTopTan «Poccuiickoe obpa3oBaHue» http://www.edu.ru —
WHWBUAYa/IbHbI HEOTrPAaHWUUEHHBbIN AOCTYN U3 /000H TOUKH, B KOTOPOW HUMeEeTCs
[IOCTYII K ceTy MIHTepHeT.

7.3. Jluteparypa
OcHoBHas:


http://www.edu.ru/
http://www.iprbookshop.ru/
http://elib.igps.ru/

1. Pycak, Banentun HwukosaeBrnu. Maremarnueckasi ¢(usmka [Tekcr]: yueOGHOe
nocobwue: [rpud MuH. 06p.] / B. H. Pycak, 2006. - 248 c.

2. [Namyesa, 1. M. YpaBHeHUs1 MaTeMaTUueCKoi ¢Gu3MKU : yuebHoe mocobue / V. M.
[TamryeBa, H. Bb. ¥YckoBa, A. H. IllenkoBoui. — Boponex : BopoHexckui
roCylapCTBEeHHbIM TexHUueCKnd yHuBepcuteT, bC ACB, 2020. — 117 c. — ISBN
978-5-7731-0873-3. — TeKcT : 2/IeKTPOHHbIH // DNeKTPOHHO-01bIMoTeUHast crucTeMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/108189.html

Jlono/iHUTe/IbHAaA:

1. AnameeBa, FEseHa AnekcaHJpOBHa. YpaBHeHHsi MareMaTUuyecKod (U3UKU
[DnekTpoHHBIM pecypc] : YueOHoe ocobue / AnarieeBa E. A., 2016. - 162 c. Pexxum
poctyna: http://www.iprbookshop.ru/71896.html

2. IlaBnenko, Anekcein  HukosaeBWu. YpaBHEHUSI MaTeMaTUUeCKOW (PU3UKHU
[DniekTpoHHBIN pecypc]: yuebHoe mocobue / [TaBnenko A. H., 2013. - 100 c. Pexxum
pocryma: http://www.iprbookshop.ru/30134.html

3. Kamununa, Enena  CepreeBHa. [IpakThkym 10  OOBIKHOBEHHBIM
muddepeHIaTbHBIM ypaBHeHUsM [ TekcT] : yue6Hoe rocobue / E. C. KanmunuHa, A.
B. CandymunoBa ; pen. 3. H. Uwkukos, 2017. - 248 c. Pexum pocryna:
http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abc-
88095eed5606&remote=false

7.4. MaTepHua/IbHO-TEXHHUECKOe o0ecrieyeHHe

[ns mpoBefeHuss U obecrieueHHs 3aHSATHM HCTOMB3YIOTCS TOMeIlleHus],
KOTOpbIe TIPE/ICTaBJISIIOT COOOM yueOHBIe ayAMTOPHUH [JIA TIPOBEAEHHUS yueOHBIX
3aHATWN,  MpeAyCMOTPEHHBIX  IporpaMmoii  0OakajsaBpuaTa,  OCHall[eHHbIe
obopy/ioBaHHEM U TEeXHWUYeCKUMH Cpe/icTBaMid OOyueHHs: aBTOMAaTH3UPOBAHHOE
pabouee MecTO TIperofiaBaTesis, MapKepHasl A0CKa, MY/JbTUMeAUWHBIN TIPOEKTOp,
MocaZloyHble MecTa 00yUaromxcs.

[ns  mipoBefieHus y1abopaTopHBIX paboT  ucHoib3yeTcss JlabopaTopusi
BBIUMC/TUTE/TbHOU TeXHUKH.

[TomerieHusi [jisi  CaMOCTOSITe/IbHOM pabOThl  OOyYarol[uXCsi OCHAI[eHbI
KOMITbIOTEPHON TeXHUKOW C BO3MOKHOCTBIO TOJK/IFOUeHHUs] K ceTH «VHTepHeT» u
obecrieueHHeM JIOCTyMa K 3JeKTPOHHON HMH(OpMaIOHHO-00pa3oBaTe/lbHOM cpeje
yHUBEpPCHUTeTa.

ABTOpBI: KaHAWJAT Mefaroruyeckux Hayk, goueHT Tpodumer E.H.


http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abc-88095eed5606&remote=false
http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abc-88095eed5606&remote=false
http://www.iprbookshop.ru/30134.html
http://www.iprbookshop.ru/71896.html
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