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1. leap u 3a0a4u AUCIHUILIHHBI
Ilesb 0cBOEHUS TUCHHUILIHHBI:

OBJIaACHUC MCTOAAMH MAaTCMAaTHYCCKOI'O IIO3HAaHUA U MeTOHOHOFHCﬁ pa6OTBI C
MaTEeMaTUUYECKUMH OOBCKTaMH B KOHTEKCTE WX INPpUMCHCHHUA JII PCIICHUA
HpO(i)GCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHI)IX 3aJa4 B obnacTu HO)K&pHOﬁ 0e30I1aCHOCTH.

Ilepeyenb kKomneTeHu i, opMuUpPyeMbIX B IPoLecce H3yYeHUS TUCIHUILIUHBI
KoMnerennun Conep:kanue

OIIK-3 Crioco0eH pemmath NPUKIAIHBIC 33/1a49U B 00JIACTH 00eCTIeUeHUs
MOKapHOU OE30MaCHOCTH, OXPaHbl OKPYKAIOILEH CpeIbl U
IKOJIOTHYECKOH 0€30MaCHOCTH UCTIONB3YS TEOPHUIO K METOIbI
(dbyHIaMEHTaIbHBIX HAyK

3ajaum JTUCUUIJINHBI:

— (opMupoBaHue MpenCcTaBICHUNH 00 OCHOBHBIX TIOHSATUAX YpPaBHEHUM
MaTeMaTU4ecKor (PU3MKU Ha OCHOBE IMOJIOKEHUMN, 3aKOHOB U METOJIOB €CTECTBEHHBIX
HAyK U MaTeMaTHUKd U BO3MOXKHOCTSAX WX HCIOJB30BaHUS B 00JIACTH TOKapHOM
0€30MacHOCTH;

—  (dopMuUpoBaHME  YMEHHMH  OCHOBHBIX  MPHUHIMIOB  IMOCTPOCHUS
MaTeMaTUYeCKUX W  KOMIIBIOTEPHBIX  MoJelell  3amady  mpodeccruoHaIbHOM
NESTENBHOCTH JUIsl TMPOTHO3UPOBAHUS OYIyIIeW CUTyalldd M MPEAOCTaBICHUIO
OCHOBHBIX PEKOMEHAAINI M0 BEJCHUIO JIEATEIHOCTH B 00JIACTU MPETYNPEKICHUS U
mukBugaun YC npupogHOTO U TEXHOTEHHOTO XapaKTepa.

2. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUs] IMCUMILINHBI,
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHUA 00pa30BaTeIbHOM

NPOrpamMmabl
NHaukaTopsl TOCTHKEHUS KOMITETEHIIUN [Tnanupyembie pe3ynbTaThl 00yUSHHS 0
JUCIUTLINHE
3HaHUE OCHOB BBICIIEH MaTeMaTUKH, PU3UKH, | 3HAET
XUMUU, JIEKTPOTEXHUKH, BBIYUCIUTEIbHON OCHOBHEIC ITOHSATHS OCHOB BBICIICH
TEXHUKH U IPOTPAMMHUPOBAHUS MaTeMaTuku, QU3NKU, XUMUH,
OIIK-3.1. 3JE€KTPOTEXHUKH, BBIUUCIUTEIbHOU TEXHUKU U

MIPOrpaMMHUPOBAHMUS [Tl pEIIeHNs YpaBHEHUI
MaTeMaTH4ecKo pu3mku.

Ymeer

KJIacCU(UIUPOBATh THUI YPAaBHEHHUS MU THUI
KpaeBbIX YCJIOBUN JUIsl PELICHUs MPUKIIAJIHBIX
3aad B oOyactu oOecreueHus TOKapHOM
0€30MaCHOCTH, OXPaHbl OKpPY’KaloIIel cpebl 1
9KOJIOTHYECKON 0€3011aCHOCTH.

YMeHue pemath craHapTHBIE 3Haer

npodeccHoHaIbHbIE 33/1a41 C IPUMEHEHHEM | TIOCTAHOBKM ~ OCHOBHBIX  KPaeBbIX  3ajad,
€CTeCTBEHHOHAYYHBIX U (DyH/IaMEHTaIbHBIX OCHOBHBIE  METOJbl HMX  peleHus Ul
HayK, OOILIEMHKEHEPHBIX 3HAaHUH, METO/I0B pa3paboTky 6a30BOM KOMIBIOTEPHON MOJIENH




MaTeMaTHYECKOro aHalIn3a U MOAEINPOBAHUS
OIIK-3.2.

VYmeer

Pemate cranmapTHbie 3a1a4M MaTEMaTUYECKON
GU3MKM  TpU  TOMOIIM  KOMITBIOTEPHOU
cucrempi  MathCad w  ananm3upoBarh
MOJYYCHHBIC PEIICHUS, YYUTHIBAs OILICHKHU
JIOCTOMHCTB U HEJIOCTAaTKOB.

BitajieHue HaBbIKAMH TEOPETHUECKOTO U

SKCHICPUMCHTAIILHOTO UCCIICAOBAHUA

OKpYXaroliel cpebl 1 00bEKTOB

po(heCcCHOHATLHOM e TEIbHOCTH
OIIK-3.3.

3Haer

Teopuio U depeHaTbHbIX YpaBHEHHH B
YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPsAKA IS
pemieHusl TNPUKIATHBIX 3aJad B 0o0jacTu
obOecrieueHruss  TMOXKApHOU 0e30macHOCTH,
OXpPaHBI OKpY’Karomien cpenabl u
HKOJIOTUYECKOM 0€30MacCHOCTH.

VYmeer

HCCIIEIOBATh rUnepOooINIecKue,
AJUTUTITUYECKHE U MapaboInuecKue ypaBHEHUS
U TpUMEHATH UX B MpodeccnoHalbHOMI
NESTETLHOCTH.

3. MecTO IMCHUILTUHBI B CTPYKTYpPe OCHOBHOM NPo¢ecCHoHATbHOM
00pa3oBaTeIbHOM POrPaMMBbI

JlucuumiriHa OTHOCHUTCS K (paKkyJIbTaTUBHOM 4YacTW OCHOBHOM Npo(hecCHOHATbHOM
o0pa3oBaTensLHOM IPOrpaMMbl CITeUATUTETa 1o HanpaBieHuto moarorosku 20.05.01
[loxxapHas Oe3onacHOCTh, cnenuanu3anus «lloxxapHas 6€30MacCHOCTh TOCY1apCTBaAY.

4. CTpyKTYypa U coAepKaHUe TUCHUILIMHBI

OO61mmas Tpy10eMKOCTh JUCIUIUIMHBI COCTABIISICT 2 3aUETHBIC SAMHUIIBI /2 dYaca.

4.1. Pacnipe/iesieHue TPY10€MKOCTH Y4eOHOM TMCUMILIMHBI 10 BUIaM padoT

1o cemecrpam u ¢gopmaM 00y4eHUA

JJIs1 OYHOH (POPMBI 00yYeHUs

Tpynoemkocts
. o
Bu yueOHoH paboTEl 3.e. qac. ceMecTpam

8
OOmiast TPyIOEMKOCTh JAUCHUIUIMHBI 10 y4yeOHOMY 5 79 79
TUTaHy
KonraktHas paboTa, B TOM 4ucIe: 36 36
AyIMTOPHBIE 3AHATHS 36 36
Jlexnmm (J1) 8 8
[Tpaktryeckue 3ansatus (I13) 16 16
Cemunapckue 3ausatus (C3)
JlaGopatopusie pabotsl (JIP) 12 12
CamocrositesbHas pa6ora (CPC) 36 36
B TOM YHCIIE:




TpynoemkocTs
. o
Bug yueOHoH paboTEl 3.e. qac. ceMecTpam
8
KOHCYJIbTAIIMH MIEPEe]] 9K3aMEHOM
KypcoBas paboTa (IIpoeKT)
3auer + +
JK3aMeH
JJI 32049HOM GopMbI 00yUeHMsI
TpynoemkocTsb
Bun yaeOHOM paboThI se. uac. o KgpcaM
OOmast  TPyoOEMKOCTh  JWUCHUILIUHBI IO
y4eOHOMY ILIIaHy 2 2 72
KonTaktHas pabora, B TOM YHCIIE: 12 12
AyIUTOPHBbIE 3aHATHS 12 12
Jlexuuu (JI) 2 2
[IpaxTuueckue 3anstus (I113) 10 10
Jlaboparopusie pa6oTsr (JIP)
CamocrosiTesibHas padora (CPC) 60 60
B TOM YHCJIC:
KOHCYJIbTAIMH MIePe]] SK3aMEHOM
3auer + +

4.2. Conep:kaHue JTUCHUIIMHBI, CTPYKTYPHPOBaHHOeE 10 TeMaM (pa3aeiam)
€ YKa3aHHEM OTBeJICHHOT0 HA HUX KOJIMYEeCTBA AaKAJAeMUYeCKNX YaCOB U BUI0B
yueOHBbIX 3aHATHI

ouHas ¢gopma 00yUeHust

KoaundecTBO 9YacoB mo
BHAM 3aHATHI «
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Paznen 1.
YpaBHeHHMsI MATEeMaTHYECKOM
(u3nku U MeTobI HX pelIeHUs
1 Tema 1. 12 2 2 2 6




2

OcCHOBHBIE THUIIBI ypaBHEHUI
MaTeMaTH4eCKON (GUKUKH U
KJIACCUYECKHE METO/Ibl UX PELIEHUS

Paznen 2.
I'unep0osimyeckne ypaBHeHHU s

Tema 2.
YpaBHEHHS] CBOOOTHBIX KOJICOAHMIA
CTPYHBI

12

Tema 3.
VpaBHEHUS BBIHYKICHHBIX
KOJ1e0aHUN CTPYHbI

10

Paznea 3.
DIITMNTHYECKHE YPABHEHUS

Tema 4.
Ypasnenus [lyaccona u Jlanaca

18

10

Paznean 4.
ITapaGonyeckue ypaBHeHUs

Tema 5.
Ypasaenue Oypoe

20

10

3auer

+

Hroro 3a 8 cemecTp

72

36

3a04Hast Gopma o0yueHuUs

Ne
n/n

HaumenoBanusa pa3xejioB U TEM

Bcero uacos

KoaudecTBO 4acoB no

BHUIaM 3aHATHA

IIpakTuyeckue 3aHATHSA

CamocrosiTesibHas padora

w

& | Jlekunn
o || JJaGopaTopHbIe 3aHATHS

o1

~ | KoncyabTauuu
©| KoHTpOJIb

o

S kypc

Paspean 1.
YpaBHeHus: MaTeMaTHYECKOM
(pu3uKHu M MeTObI HX peLICHUs

Tema 1.

OCHOBHBIE TUIIBI YPABHEHUI
MaTeMaTH4ecKo (GU3uKu u
KJIACCHYECKHE METOJIbl UX PEIICHUS

12

10

Paznen 2.
I'mnep6osmyecKkue ypaBHeHHs

Tema 2.
VYpaBHeHust CBOOOTHBIX KOJIEOaHUMA
CTPYHBI

12

10




1 2 3 4 5 6 7 8 |9

3 Tema 3. 12 2 10
YpaBHEHHS BBIHYKIECHHBIX
KOJIe0aHUN CTPYHbI
Paznen 3.
DJUINNITHYECKHE YPABHEHUs!

4 Tema 4. 24 4 20
Ypasuenus [lyaccona u Jlanuaca
Paznen 4.
Ilapabosmyeckne ypaBHeHHSs

5 Tema 5. 12 2 10
YpaBHenue Oypoe
3aver + +
Hroro 3a S kypc 72 2 10 + | 60

4.3. TeMaTH4YeCKHUIi MJIaH 1JI5 00yYAKOIIMXCS:
04YHOM (popMBI 00yUeHUSA
Pa3znen 1. YpaBHenunss MaTeMaTu4eckoii (UMK U MeTObI UX pelIeHUs

Tema 1. OcHOBHBIE THIIBI YPABHEHUI MATEMATHYEeCKON (PU3NKHN U
KJIACCMYeCKHEe MeTOAbI MX pPelleHust

Jekyua. Onucanue 3a1ad, NpUBOASAIINX K AU epeHInanbHbIM ypaBHEHUSIM
MEPBOTO MOpPSAKAa C YAaCTHBIMH MPOU3BOAHBIMU. OnucaHue 3agad, NPUBOIAIIUX K
g depeHuranbHbIM YpaBHEHUAM BTOPOrO MOPSAAKA C YACTHBIMH MPOU3BOIHBIMH.

Ilpakmuueckoe 3anamue. ViccnegoBanue Mo/ B3aUMOJCHCTBUS TOYEUHBIX
cBeToBBIX myukoB B MathCad.

Jlabopamopnas paboma. Pemienue 3anauu typma-JInysumis B MathCad.

Camocmosamenvnasn paooma. OcHOBHbIE MPUHIUTIIBI aHaiauza
MaTE€MaTHYECKUX MOJEIIEH PEAIbHBIX CUCTEM.

Pexomenoyeman numepamypa:

ocHoBHas [1, 2];

nonojgHUTeabHas [1, 2].

Pa3nen 2. 'unep0osinyeckue ypaBHeHUst

Tema 2. YpaBHeHHsI CBOOOIHBIX KOJIEOAHUI CTPYHBI

Jlexyusn. TloctaHoBKa KpaeBbIX 3ajad JJIsl YpaBHEHUSI CBOOOJHBIX KOJICOAHMI
o0eckoHeuHor ctpyHbl. @opmyna JlanmamOepa nisi pelieHusi ypaBHEHHUs CBOOOIHBIX
KoJieOaHnii OECKOHEYHOW CTpyHBL. METONbl pelieHus] ypaBHEHUS CBOOOJIHBIX
KOJIeOaHMI OTpaHUYEHHON CTPYHBI.

Ilpakmuueckoe 3anamue. Penienre ypaBHEHUN TUNIEPOOTMUECKOTO THUTIA.

Jlabopamopnaa paboma. Pemienve ypaBHEHHS CBOOOIHBIX KoJieOaHUM
ctpyHsl B MathCad.



Camocmosamenvnaa padoma. AHanu3 ypaBHEHHs CBOOOIHBIX KoOJeOaHUI
CTPYHBI.

Pexomenoyeman numepamypa:

ocHoBHas [1, 2];

JOTOHKATEIbHA [ 1, 2].

Tema 3. YpaBHeHUsI BBIHYKIE€HHbIX KOJIEOAHUI CTPYHBI
Ilpakmuueckoe 3anamue. PenieHve ypaBHEHHU B YaCTHBIX MPOU3BOIHBIX.
Jlabopamopnaa padoma. PellieHre ypaBHEHUS BBIHYXICHHBIX KOJICOaHUI

ctpyssl B MathCad.
Camocmoamenvnasn padoma. AHanv3 v pellieHUE BOJIHOBBIX YPABHEHUM.
Pekomenodyemasn numepamypa:
ocHoBHas [1, 2];
JOTOHUTEIbHA [ 1, 2].

Paznen 3. DiumunTuyeckue ypaBHeHUs!

Tema 4. YpaBuenus Ilyaccona u Jlaniaca

Jlexkyusa. 1locranoBka 3anau [upuxne u Helimana g ypaBHeHus Jlamuiaca.
Qopmyna ['puHa M €€ UCHNONB30BaHUE JUISI HAXOXKICHHS PEIICHUS YpaBHEHHUS
Jlarutaca. Pemenue 3agauun [{upuxie.

Ilpakmuueckoe 3anamue. PelieHre KpaeBbIX 3a71a4.

Jlabopamopnasa paboma. PelieHUWE YpaBHEHUW OJJUIMITAYECKOrO THUMNA B
MathCad.

Camocmoamenvnaa padoma. Ananu3  (PyHIaMEHTAIBLHOTO  PEIICHUS
ypaBHeHus1 Jlamnaca. VMcnonb3oBanue (yHkuuu ['puHa 1uisi pelieHus ypaBHEHHS
Jlaruaca.

Pexomenoyeman numepamypa:

ocHoBHas [1, 2];

nonojgHUTeabHas [1, 2].

Pasnen 4. [lapaGosimyeckue ypaBHeHUs!

Tema 5. YpaBHenne ®ypnbe

Jlexkyua. TloctaHOBKAa KpaeBbIX 3aa4 M METOAbBl PELUICHUS ISl YPaBHECHMS
TEIJIONPOBOAHOCTH B HEOTPAHUYEHHOM M OTPAHUYEHHOM CTEPKHE.

Ilpakmuueckoe 3anamue. PenieHre ypaBHEHUs TEIUIONPOBOAHOCTH METOOM
Dypre.

Jlabopamopnaa paboma. Pemienue ypaBHEeHUN NapabOJMUECKOTO THMA B
MathCad.

Camocmoamenvnasa padoma. lIlpuMeHEeHNE UHTETPAIIBHOTO MPE0OpPa30BaAHMUS
dypbe 1St perieHust ypaBHEHUS TETUIOMPOBOTHOCTH.

Pekomendyemasn numepamypa:

ocHoBHas [1, 2];

nonoaHuTeabHas [1, 2].



3a04HOI GopmMbI 00yUYeHHsI
Pa3znen 1. YpaBHenuss MaTeMaTu4eckoii pu3nKu U MeTOAbI UX pellleHus

Tema 1. OcHOBHBIE THIIBI YPABHEHUIT MATEMATHYECKOI (PU3NKH U
KJIACCHYECKHUE METO/AbI UX pPelIeHUs

Jekyua. Onucanue 3amad, TPUBOAIINX K AuddhepeHITnaTbHbIM YPaBHCHUSIM
MEpBOro MOPSJKA C YACTHBIMU MPOM3BOAHBIMHU. OmnucaHue 3aaad, MPUBOISALIUX K
muddepeHnmanTsHBIM YPAaBHEHUSIM BTOPOTO TIOPSIKA ¢ YACTHBIMH IPOU3BOTHBIMH.

Camocmosamenvnaa padoma. ViccrnenoBaHue MOJAEIU B3aUMOJECHCTBUA
TOYEUHBIX CBeTOBbIX IMydykoB B MathCad. Pemenne 3amaum Illtypma-JlnyBrmins B
MathCad. OcHOBHBIC TPHHIHWITBI aHAJIM3a MAaTEMATHYCCKUX MOJICICH peaTbHBIX
CUCTEM.

Pexomenoyeman numepamypa:

ocHoBHas [1, 2];

nonogHUTeabHas [1, 2].

Pa3nen 2. 'unep6osimyeckue ypaBHeHUs!

Tema 2. YpaBHeHusi cBOOOIHBIX KOJ1€0aHUIT CTPYHBI

Ilpakmuueckoe 3anamue. PelnieHue ypaBHEHUsSI CBOOOJHBIX KojaeOaHUM
ctpyHbl B MathCad.

Camocmoamenvnasa padoma. 1locTaHOBKa KpaeBbIX 3a1ad Uil ypaBHEHUSA
CBOOOJHBIX KojeOaHuii 6eckoHeuHoil cTpyHbl. Dopmyna JlanamOepa nisi pemieHus
ypaBHEHUs CBOOOAHBIX KoOJeOaHUl OECKOHEYHOW CTpyHBl. MeToabl peneHus
ypaBHEHUs CBOOOJHBIX KOJICOAHMM OrpaHUYEHHOW CTPYHBl. AHaJIU3 YpaBHEHMS
CBOOOJHBIX KOJIeOaHMi CTpyHbI. Pelienne ypaBHEHHUI rUrepOooInYecKoro TUIa.

Pexomenoyeman numepamypa:

ocHoBHas [1, 2];

nonojgHUTeabHas [1, 2].

Tema 3. YpaBHeHHs BHIHYK/I€HHBIX KOJIe0aHUI CTPYHBI

Ilpakmuueckoe 3anamue. PellieHue ypaBHEHUs BBIHYKICHHBIX KOJEOAHMIA
ctpyHbl B MathCad.

Camocmoamenvnasa padoma. 1locTaHOBKA KpaeBBIX 3a1ad Il YpaBHEHUS
BBIHYKJICHHBIX KoJieOaHui cTpyHbl. @opMmyna JlanamOepa st pelieHust ypaBHEHUS
BBIHY)KJICHHBIX KOJIEOAHUN CTpyHbl. AHaNIM3 W PEIICHUE BOJHOBBIX YpaBHEHHI.
Peurenue ypaBHEHUI B YaCTHBIX MPOU3BOIHBIX.

Pexomendyeman numepamypa:

ocHoBHas [1, 2];

nonoaHuTeabHas [1, 2].

Pa3nea 3. Duummnruyeckue ypaBHeHuUst



Tema 4. YpaBuenus Ilyaccona u Jlamuiaca

Ilpakmuueckoe 3anamue. PenieHWe ypaBHEHUH OSJUIMITAYECKOTO THUIA B
MathCad.

Camocmoamenvnaa paooma. IlocranoBka 3anau upuxne u Heitmana nis
ypaBHeHus Jlannaca. ®opmyna I'ppuHa W €€ HCMHOJIb30BaHUE Uil HAXOXKIACHUSA
peuienust ypaBHeHus Jlannaca. Pemenue 3anaum Jupuxie.

Ananmm3 dyHIaMEHTAJILHOTO pelieHus ypaBHeHHs Jlammaca. Mcmnons3oBanue
byukun ['puna muisa pemenuns ypaBaenus Jlamnaca. Pemenue kpaeBbix 3a1a4.

Pexomenoyeman tumepamypa:

ocHoBHas [1, 2];

JOTIOTHATEbHA [ 1, 2].

Pasnen 4. [lapaGosimyeckue ypaBHeHUs!

Tema 5. YpaBHenune ®ypbe

Ilpakmuueckoe 3anamue. Pelienue ypaBHEHMI MapabOIMYECKOTO THIMA B
MathCad.

Camocmoamenvnasa padoma. IloctanoBKa KpaeBbIX 33/1a4 U METObI PEIICHHUS
JUTSl ypaBHEHHUS TETJIONPOBOJIHOCTH B HEOTPAHUYECHHOM M OTPaHUYEHHOM CTEpIKHE.

[Ipumenenue wuHTErpampHOTO TpeoOpasoBanus Dypbe s pelIeHUs
YpaBHEHUS TEIJIONPOBOAHOCTH. PeleHne ypaBHEHHUS TEIUIONMPOBOIHOCTH METOIOM
Dypse.

Pekomenodyemasn numepamypa:

ocHoBHas [1, 2];

JOTIOTHATEbHA [ 1, 2].

5. MeToauueckue PEKOMEHIAIUMA 110 OPraHU3aAllMH U3YICHUA TUCIHHUIIJIMHBI

[Tpr peanm3aruu TPOTPaMMbl JAWCIHUILIAHBI HCIIOJIB3YIOTCS JICKIMOHHEBIE,
MPAKTUYECKHE U JTa0OpaTOPHBIC 3aHSITHSI.

OOmuMU TIeIISIMA 3aHATUN SBIISIOTCS:
— o0o001IeHne, cUcTeMaTh3alus, YrIyOJIeHHe, 3aKperuieHHe TEOPEeTUYECKUX
3HAHUU TI0 KOHKPETHBIM TEMaM JIUCITUTUIAHEI,
— dbopMUpOBaHWE YMEHHH TPHMEHATH IIOJIyYCHHbIC 3HAHHMS Ha IPAKTHKE,
pealn3anus eIUHCTBA HHTE/UICKTYaIbHON M MPAKTUYCCKOU JCSITEIbHOCTH,
— BBIPA0OTKA MPHU PEIICHUH MOCTABJICHHBIX 3a1a4 MPo(ecCHOHAIbHO 3HAYMMBIX
KayeCTB:  CaMOCTOSTEIBHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUIHATHBBI.

LlenstMu JICKIUHU SBJISFOTCS:
— (dopMUpOBaHNE CUCTEMATH3UPOBAHHBIX HAYYHBIX 3HAHUU 110 TUCIUTUIHHE C
aKIIEHTOM Ha HamOoJIee CIOKHBIX BOMPOCAX MOCTPOCHUS MAaTEMAaTHUSCKUX MOJEIeH
(bU3HYECKUX MPOIIECCOB U SIBICHUH;
— CTUMYJIMPOBAaHUE aKTUBHOW ITO3HABATEIIHPHOMN JACSITEILHOCTA 00YJarOIINXCs,
CrocoOCTBYIOIIEH POPMUPOBAHUIO KX TBOPUYECKOTO MBIIILICHHUS.



B xome mpakTHyeckoro 3aHATHS OOECIEYMBAETCS TMPOIECC AKTHUBHOTO
B3aMMOJIEUCTBHS 00y4arOUIMXCsl C MpenoiaBaresieM; NpuoOpeTaroTCsl MPaKTUYECKUE
HaBbIKU W yMeHMs. Llenb mpakTU4YecKoro 3aHATHs: YIIIyOUTh U 3aKpPENUTh 3HAHUA,
MOJIyYCHHbIE Ha JIEKIMH, (OPMHUPOBAHUE HABBIKOB HCIOJB30BAHUS 3HAHWM s
pElICHNs NPAKTUYECKUX 3aJ]lay; BBINOJHEHHE TECTOBBIX 3aJaHUW MO IPOBEPKE
MTOJIYYEHHBIX 3HAHUN U YMEHUM.

[enbto 1a00paTOPHOrO 3aHATHUS SIBISIETCS YCBOEHHE TEOPETHMUYECKHMX OCHOB
JUCIUIUIMHBI Y TIOTY4YeHHE MPAKTUUECKUX HABBIKOB MCCIIEAOBAHUS ITyTEM MOCTAaHOBKH,
MPOBEJICHUSI, OOpaOOTKM M TMPEACTABICHUSI PE3YIbTATOB HKCIEPUMEHTA HA OCHOBE
MIPAKTUYECKOTO MCIOJB30BAaHUS PAIUYHBIX METOJOB (HAOJIO/ICHUSI, CPABHEHUS U JIp.),
MIPUOOPETEHNS HABBIKOB OITBITa TBOPUECKOU IEATETHHOCTH.

JlaGopaTtopHast paboTa — CaMOCTOSITEIIPHOE BBIMIOJTHEHUE KaXKIBIM 00YJIarOIAMCS
yueOHOM TPYNIBI SKCIIEPUMEHTAIBHOTO 3aJaHusl Ha JabopaTopHoM 3aHsTuu. [Ipu ee
NPOBEICHUN KaXIbIM O0YYarOIIMMCSI OCYIIECTBIISIETCS CaMOCTOsATENbHAsE 00paboTKa U
MIPEJICTaBIICHUE PE3YJIHTATOB B BUJIE OTUETA IO JaOOpaTOPHOM paboTe.

CamocrosiTenbHas paboTa oOOydaroIIMXCS HampaBlieHA Ha YriayOJeHue W
3aKperUICHUE 3HAHUM, MOJIYYCHHBIX Ha JICKIUAX W APYTHX 3aHSATHUSAX, BBIPAOOTKY
HaBBIKOB CaMOCTOSATENILHOTO AaKTUBHOTO MPHUOOPETEHHUS HOBBIX, JOIMOJHHUTEIIBHBIX
3HaHUU, MOJTOTOBKY K MPEACTOSIIIUM 3aHATHAM U IMPOMEXKYTOYHON aTTeCTAllH, Ha
pa3BUTHE TBOPUYECKOTO MOTEHIMANA MIPU HANTMCAHUU pedepaToB.

6. Ol_[eHO‘lHLIe MaTepuaJbl IO JTMCHUIIIMHE

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBACT OIEHUBAHNUE XOa OCBOCHHS
TUCITUTUTNHBI, TTIPOBOJUTCS B COOTBETCTBUU C COJICP)KAHUEM JTUCIMIUIMHEI TI0 BHIAM
3aHATHH B (opMe ompoca, TECTHPOBAHHWS, 3aIUTHl OTYETOB IO J1aOOPATOPHBIM
paboTtam, HanucaHus pedepaTos.

[IpomexxyTouHas arrectanusi 0OeCIeYuBaET OICHUBAHUE MPOMEKYTOUHBIX U
OKOHYATENbHBIX PEe3yJbTaTOB OOYYEHHS MO MHUCIMIUIMHE, MPOBOIUTCA B ¢dopme
3auera.

6.1. [IpuMepHBIE OlIeHOYHbIE MATEPHAJIBI:
6.1.1. Texymero KOHTpoOJIsA

IIpuMmepHbIe TeMBbI 4151 pedepaToB:

XapakTtep TJIaJKOCTH PEIIeHUH ypaBHEHUI TUIIEPOOTNYECKOTO TUTIA.
3anaua ['ypca.

dyHaMEeHTaNIbHBIE PEIICHUs TUHEHHBIX () depeHITUaTBHBIX OTIEPaTOPOB.
Oyukuud ['puna oneparopa Jlamnaca.

3anaua [lItypma — JInyBuss.

Metoa nOTEHIHAIOB.

Bapuannonsbsie METOIBI.

Metoa UHTETpaIbHBIX MPE0Opa30oBaHUM.

cLONo kWD E



9. MeTo1 KOHEUHBIX PAa3HOCTEH.

10. HexoppeKTHO MOCTaBIEHHBIE 3aauH.

11. Meron dyukiuii ['puna.

12. lMunuaapuyeckue QyHKITAN.

13. Cepuueckue QpyHKIUU.

14. Jluneitnbie muddepeHnnanbible ypaBHEHUS MEPBOTO TOPSAIKA B YaCTHBIX
MIPOU3BOIHBIX.

15. Pemienue ypaBHEHUM MareMaTHuecKol (U3MKM Ha OCHOBE TEOPHUH
TPUTOHOMETpHUUECKUX psAnoB Dypre.

16. PacnipocTtpanenue teria B npoctpancTse. CTallmoHapHOE TEIJIOBOE TOJIE.

17. Onucanve NOTEHUUATBLHOTO TEUEHUS >KUAKOCTH C TOMOIIBIO YpaBHEHUM
MaTeMaTH4eCKON (U3HKH.

18. 3anaua Jlupuxie nis ypaBuenus [lyaccona.

19.3amaua Hetimana s ypaBaenus [lyaccona.

20.Ypasuenus Koamoroposa Jj1st CTOXaCTUYECKUX MPOIIECCOB.

21. luddepennpanbHble MOJEITH ISl CTOXaCTUYECKUX MIPOLIECCOB.

22. CMema"Has 3a/1a4a JIJIs1 ypaBHEHHS TUIOTHOCTH aKITHiA.

23.Briuncienue GyHKIMKA CTOMMOCTH OMITMOHA U3 ypaBHeHus biaka-Illoynca.

24. Ypasuenue CiyIIkoro B TEOpUH MOTPEOICHUS.

25. TlapabGonuieckoe ypaBHEHUE JICHEKHBIX HAKOTIIICHUH.

Tunossie BONPOCHI ISl OIpoca:
1. BonHoBOe ypaBHEHHE B R’

2. YpaBHEHHE TEIUIOMPOBOAHOCTH B R’

3. Onepatop u ypaBHeHue Jlammaca R’

4. JIsymepHslii onieparop Jlamiaca B HOJISIpHBIX KOOpAMHATAX

5. OnHOMEpHOE BOJTHOBOE YpaBHCHHE C HANMCAaHWEM HAYaJbHBIX YCJIOBHH, 3aMCHBI
MEPEMEHHBIX U YKa3aHUEM KaXJI0T0 IapaMeTpa BXOAIIETO B ypaBHEHUE

6. IlocranoBka 3amaum llltypma-JInyBusnis: oObIkHOBEHHOE au(depeHIInaIbLHOe
ypaBHEHHE 2-T0 TOpsIKa, TPaHWYHbIC YCIOBHS (MaTemaruueckas (opma 3arucH,
cioBecHasi pOpMyJIMPOBKA)

7. Teopema 0 CBOMCTBaX COOCTBEHHBIX YHCET M COOCTBEHHBIX (DYHKITHI 3a/1au
typma-JlnyBumis.

8. Teopema Ctekiona.

9. Unes naxoxaeHus obOmero HeHyseBoro pemenus s OAY 2-ro mopsiaka
meronoM Dypee.

10. Dramnbl o61eit cxembl Mmetoaa Dypre.

11.06muii Bux ypaBHEHHS MapaOOMYeCKOro TUIMA ¢ TPAHWUYHBIMU M HAYaJbHBIMU
YCIIOBUSIMH, €70 METO/I PEIICHUS

12. MaremaTtudeckas opMa 3arnucu TUnepO0InIECKOro ypaBHEHUS U €ro CIOBECHas
(bopmyIpoBKa



13. MaremaTtndeckast popma 3amucH ITUNTHIECKOTO YPABHEHHS U €r0 CJIOBECHAs
hopMyIHpoBKa

14. Matematrnueckas (Gopma 3anucu napaboIMIecKOro YpaBHEHHS U €ro CIOBECHas
dhopMyIHpoBKa

15. Marematudeckast ¢hopma 3aIucH U CJIOBECHas (POpMyIMpPOBKAa KpaeBOU 3a1auu
16. OnpeneneHne yCTOMIHBOTO PEIICHUS

17. Onpenenenne GyHAAMEHTATHHOTO PEIICHUS

18. Onucanune GU3NIECKON MOIETTH B3aUMOICUCTBHS BCTPEYHBIX CBETOBBIX ITYYKOB C
PUCYHKOM.

19. Unest MeTos1a «IIPUCTPEIIKW» JJI peIIeHHs KpaeBbix 3a1a4d B MathCad

20. TTpumenenne Oyoka Given/Odesolve: why and when?

21. AnropuT™M METOJ1a MPUCTPETKH (KpaTKOe OITMCAHUE)

22. ®yukmms sbval: the use and syntax. Camasi BakHast CTpOKa JIMCTUHTA TPH
UCIONb30BaHUU (PpyHKIMHU sbval? OcoOeHHOCTH anropuTMa MPUCTPEIKH B (DYHKIIHH
sbval?

23. IlpeumymectBa pynkuun rkfixed?

24. Ananu3 rpaduka peleHus o MaTeMaTH4ecKo Mojienu (pUu3ndeckoro mporecca
B3aUMOJICMCTBUSI  BCTPEUYHBIX  CBETOBBIX  My4KOB  (KpaTkas  (usmdeckas
uHTepnperanus rpaduka QyHKIIUU IO TOYKE IEPECEUECHUSI C OChIO Y) .

25. MaremaTnueckoe yCIOBHME 3aJaHHUS  PEATbHBIX IapaMeTpoB  MOEIH
B3aMMOJICCTBHUSI BCTPEUYHBIX CBETOBBIX IYYKOB I BO3AYymIHOW cpempl. K demy
MPUBOJNT CYIIECTBEHHOE YBEeIUUYeHUE K0P PULIMEeHTa OcinadaeHus?

26. Ilpumenenue «xecTkux» cucrteM. Kakoit Merox peanu3oBaH B OJoke
Given/Odesolve s permeHus «okecTkux» cuctem? B yem Hemoctatok MathCad st
HAXOKJICHUSI HEJIOCTAIOIINX HAYAIbHBIX YCIOBUHN JJIS «KECTKUX» KPACBBIX CUCTEM?
27. ITpumepsl hU3MYECKHUX 33129 HA COOCTBEHHBIC 3HAUCHUS

28. CyTh MeTO1a IPUCTPEIKH IS pemrenus 3amaauun L typma-JIinyBusmis

29. Kakue pynkruu B MathCad ucnons3yroT ais pemieHus 3a1ad Ha COOCTBEHHBIC
3Ha4yeHus1? B uemM cocTOUT 0COOEHHOCTD 3a/IaHusI TIEPBOro aprymeHTa’?

30. Kakoii ¢ynkuuerr B MathCad mnonp3yrorcs ansi mocTpoeHust rpaduka
coOcTBeHHOU (DyHKIMH?

Tunosble 3a1a4N;
o 2 o
1. beckoneuHnasi cTpyHa, UMeEIOIIasi BOJHOBOW MmapameTp a=4, B HayaJlbHBII

MOMEHT BPEMEHH OTKJIOHEHA, Kak Ha puc. 11. 3nauenuss Uy ¥ ¢ NPUHITH paBHBIMU

o ¢ 2c 3a 4a
CANHUIIC. Haiitu HpO(bHHB CTPYHBI JJIAI MOMCHTOB BpEMCHU —, — ,— , —.
a a c c



Up |---

-5¢ -1.5¢

1:6¢ 5¢ %

Puc. 1

o 2
2. beckoHeuHas HEOTKJIOHCHHAS CTpyHa, MMCIOIasl BOJHOBOM IIapaMeTp a :3, B
HayaJIbHBIK MOMEHT BpPEMCHH II0JY4YaCT CKOPOCTb, KaK IIOKAa3aHO Ha pPHC. 12.

3H3‘16HI/I§I Vo U ¢ IIPUHATH pPAaBHBIMHU 1. Hantn HpO(i)I/IJ'IL CTPYHBI TJIsI MOMCHTOB
c 2c 3a 4a

BpCMCHHA —, — ,—/— , —.
a a ¢ C

A A ALY
A A 2

YYvYYY

RYA

Puc. 2

o 2 o
3. beckoneunas CTpyHa (BOJIHOBOI/I ImapamMceTp a :6) B HaA4YaJIbHBIK MOMCHT
BPEMCHH OTKJIOHCHA U IT0JIY4YAaCT CKOPOCTb, KaK IIOKAa3aHO Ha PHC. 13. 3HaucHus Uo,
VO " ¢ IPUHATDb PaBHBIMH CANHHAIIC. Haiitn HpO(I)HJIL CTPYHBI JII MOMCHTOB BPCMCHU
cC 2c 3a 4a

1 ' 1 '
a a C C

Uo

B A YWY Y

2.5¢ 3.5¢ X

SN B | -

Puc. 3

4. Pemuth 3amaun 15 ypaBHeHus Jlamnaca B IpsIMOYTOJIbHUKE:

4.1. uxx+uyy:0, O<x<a, 4.2. uxx+uyy:0, O<x<a,
O<y<b; 0<y<b;
u,,=0,ul =0, 0<y<b; ul =0,uj =0,0<y<b;
ul,=0,u , =f(x), 0<x<a. u ,=A, u , =B, 0<x<a.



5. Pemnts 3amaun Jupuxiie n Helimana s Kpyra v KoJbLa:

62u+18_u+1 ou

5.1. — — =0, p>1, 0<@p<2n;
op* pop p*og’
u|p:l:coszgo, 0<op<2m.
o°u 1lou 1 d
5.2. —+——+——-—5=0, 0<p<R,0<¢<2n;
op° pop p~op
u =sinp, 0<@<2m.
Pp=R
o°u 1ou 1 d%
5.3. +-—+——=0, 1<p<2,0<¢<2m;

opt pop ptogt
u , =1+cos’p, ul ,=sin®¢, O0<e<2m.
TI/IHOBI)IC 3aJaHuda aJs TeCTI/IpOBaHI/IH:

Bonpoc Ne 1. Kakoe wu3 mpeacraBieHHbIX au(hepeHIIMANIbHBIX YPAaBHEHUH C
YaCTHBIMM  TPOM3BOJHBIMM  TMEPBOTO  TMOPSAKA  OTHOCUTENBbHO  (YHKIUU

U(X,Y) seisercs muHeiHbIM?
1. 2xyu; —5u; —8x =0,
2. (u)*—uy -1=0.

3. 2u —uu, +y=0

Bonpoc Ne 2. VYpaBHeHuss xapakTepucTHK i AuddepeHnaaIsHoro

’ 201
YpaBHCHUA C YaCTHBIMH IIPOM3BOJHBIMU IICPBOTO IIOPAOKA Xux - y uy - 2

OTHOCHUTEIHHO (YHKITUH U(X, y) UMEIOT BUJL:

dx_dy _du

1. Xyl 2

2. xdx=—d—¥:zdu.
y

dx dy du

3., T 2T o

X y 2



Bonpoc Ne 3. Pemenne 3amaun Komum s auddepeHmaibsHOT0 ypaBHEHUS C

YaCTHBIMU IIPOU3BOJHBIMU nepBoro Imopsaaka U; —3U = 0 OTHOCHUTCIILHO q)YHKHI/II/I
U(X, Y) IIPUA YCJIOBUU % -0 y2 npeacTaBieHo QyHKIMEeH

1. u(x,y) =2ye™.

2. u(x,y) = y’e™,

3.u(x,y) =y’e™

Bonpoc Ne 4. Kakoe u3 npecTaBieHHbIX JU(depeHInaIbHbIX YpaBHEHH B

YaCTHBIX MPOM3BOIHBIX MEPBOTO MOPAAKA OTHOCHTENLHO Gynkuuu U (x,t)
Ha3bIBaeTCs ypaBHeHHEeM Xornda?

1. U +u =0
2. U/ +uu, =0
3. U +uu, =1,

Bomnpoc Ne 5. [Ipu kakom yciaoBuu jauHelHOe nuddepeHiinaibsHoe ypaBHEHUE
C YaCTHBIMU MTPOU3BOIHBIMU BTOPOTO MOPSIKA

u(x, y)ug, +2b(x, y)uy, +c(x, y)uy, + F(u,ul,u,x,y)=0
dynxumun U(X, Y) umeer runepGommueckuit tun?

1. (b(x,¥))* —a(x, y)e(x, y) =0.

2. (b(x, ¥))* —a(x, y)e(x, yXO0.

3. (b(x, ¥))* —a(x, y)c(x, y))0.

Bonpoc Ne 6. Kakoe u3 npencraBieHHbIX TU(PdEpEeHIIMATBHBIX YPABHEHUHN C

YaCTHBIMH TIPOM3BOIHBIMU BTOPOro mopska orsocurensho ¢yrxumn U(X, Y) He
SIBJISIETCS] YPABHCHHUEM DJTUIITUHYECKOTO THTIA?

OTHOCHUTCIIBHO

1. Uy +a’uy, =0

2. Uy, =a’uy .

3 U U, — F(x,y) =0,



Bonpoc Ne7. Jlunueir mapabonuunoctd nudpepeHInanibHOrO ypaBHEHUS C
YaCTHBIMH TIPOU3BOJHBIMH BTOPOTO TMOPSIKA U;’X —2Xu ),(,y + yu;:y +9x=0
OTHOCUTEIHHO (PYHKITUU U(X, y) SIBIISETCS

1. OKpy>XHOCTb.

2. BetBb runepO0IIbI.

3. [Tapabomna.

Bonpoc Ne 8. VYpaBHenue xapaktepucTuk s AuddepeHITnaIbLHOTO
ypaBHEHUS C JaCTHBIMH MIPOU3BOHBIMU BTOPOTO nopsiiKa

a(x, y)ug +2b(x, y)ug, +c(X, y)uy, +F (U5, Uy, U, X, ¥) =0 oraocurensho

dynxum U(X, Y) umeer s
1. a(x, y)(dy)* —2b(x, y)dxdy +c(x, y)(dx)* =0,
2. (X, y)(dx)* —2b(x, y)dxdy +c(x, y)(dy)® =0.
3. a(x, y)(dy)® —b(x, y)dxdy +c(x, y)(dx)* =0

Bomnpoc Ne 9. Pemenune 3anaun Komum asa auddepeHuaibsHOr0 ypaBHEHUS C

YaCTHBIMU TPOU3BOJAHBIMH BTOPOTO TOPSIKA Ugy =2 OTHOCHTEIBHO byHKIIIN
u(x,) Y01 "y = ;
»Y) mpuyenosusx 7y 0=+, /y=0 NPEJICTaBICHO (QYHKITHCH
1. u(x,y)=1+y?*.
2. u(X,y)=1+xy+y>.
3. U(X, y)=1+Xxy.

Bonpoc Ne 10. 3amaya o0 CcTalMOHapHOM  TEIJIOBOM  COCTOSTHUU
paccMaTpUBAETCS C TTOMOIIBIO UCCIICIOBAHUS

1. BoiHOBOTO ypaBHEHUSI.
2. YpaBHEHHUS TETUIONPOBOAHOCTH.
3. YpaBuenus Jlamnaca.

Bommpoc Ne 11. Kakoe #©3 TMEpeUYUCICHHBIX YpPaBHEHUW OIHUCHIBAET
BBIHYXJICHHBIE KOJI€OaHUs CTPYHBI?



1. up —a’u’ =0,

XX
2. Uy —a’u; = f(x ),

3. u —a’u” = f(xt).

Bonpoc Ne 12. Kakoil BuJ NpUMET YpPaBHEHHE TEIUIONPOBOJAHOCTH B
OJTHOPOJTHOM  CTEp>KHE, eclid KOI(PGUIMEHT BHYTPEHHEH TEIIONPOBOAHOCTU

k = 0,5, TermToeMKocTh BemectBa C =1, mmoTHOCTH BemectBa O = 2 ?

' 1 "
1. utzzuxx.

' "
2. U =4u,, .

' 1 "
3 u'[=Euxx

Bompoc Ne 13. CoOctBennbiMu uuciiamu 3anaun  Lltypma-JInyBusis
X"(X)+¢cX(x) =0, X(0)=X(2) =0 spusorcs uncia
1. 7°n* n=12,...

°n?

2. T’ n :1,2,...’
3. 47r2n2, n=12,...

Bompoc Ne 14. Meron pasgeneHuss NEPEMEHHBIX PEUIEHUS YPaBHEHUHN
MaTeMaTU4ecKon (PU3UKU TAK)KE HA3bIBACTCS

1. Metonom [dupuxie.
2. Metonom IlyaccoHa.
3. Meronom Pypse.

Bonpoc Ne 15. B uyem 3akmiouaercss (PU3MYECKUN CMBICT OJHOPOJHOCTH
TPAHUYHBIX YCIOBUI?

1. I'paHM4HBIC TOYKU HEMOABHKHBI.
2. I'paHUYHBIC TOYKH MOABUKHBI.

3. FpaHI/IqHBIC TOYKHU MCHSAIOT ITOJIOKCHHUC 110 3alaHHBIM 3aKOHAM.



Bonpoc Ne 16. Kpaesoii 3amaueil uis ypaBHEHHs] MaTeMaTUYeCKON (PU3UKU
Ha3bIBACTCS

1. 3apaya Kommu (3a1aya ¢ Ha4aJIbHBIMU YCIOBUSMH).
2. 3ayaya ¢ TpaHUYHBIMHU YCIOBHSIMH.
3. 3ajaya ¢ Ha4aJIbHBIMU U TPAHUYHBIMH YCIIOBUSIMHU.

Bomnpoc Ne 17. Kakoii Bun umeet popmyna JlanamOepa pelieHus: ypaBHEHUS
2
CBOGOIHBIX Koebanuii Geckoneunoit crpynsr: Uy =AUy U(X,0) = X,

u; (x,0) = cos x ?

X+t

_$)\2 2
1. u(x,t)=(X O +(x+t) +jcoszdz_
Xt
_ 2 2 X+2t
2. u(x,t)=(x )" +(x+2t) + jcoszdz_
2 x—2t
. 2 2 X+2t
3 u(x,t):(x 2) ;(X+Zt) - jcoszzdz_
x—2t

Bonpoc Ne 18. B kakoM ciyyae BO3HUKAET SBJIICHHE MPSMON M 0OpaTHOM
BOJIHBI ITPU CBOOOHBIX KOJIEOAHUSIX OECKOHEYHOM CTPYHBI?

1. HavanbHblii IMITYJIBC PABEH HYIIIO.
2. HayanpHO€ CMEIIEHUE PABHO HYJIIO.
3. O6a HavaJIbHbBIE YCIIOBUS HEHYJIEBBIE.

Bonpoc Ne 19. OOmee pemieHne ypaBHEHHs CBOOOJHBIX KOJIeOaHUI
OTPAHUYEHHOW CTPYHBI

"
XX 1

ug =9uy, , u(0,t) =u(z,t) =0 npencraBumo B BuzE:

1. u(x,y)= Z(An cos 3nt + Bnsin3nt)sinnx

n=1

2. U(X,y) =D (Ancosnt-+Bnsinnt)sinnx

n=1

3 u(x,y)= Z(An cos 3nt + Bnsin 3nt)sin znx

n=1



Bonpoc Ne 20. Kakoit Bua umeer gopmyna Jlanambepa perieHus: ypaBHEHUs
BBIHYKJICHHBIX KonebaHuil GeckoHeuHOM cTpyHsl: Uy = Uy + Xt u(x,0) =sinx,

u;(x,0) = xe™

X+t tX+(t 7)
. u(X’t)_sm(x t)ersm(x+t) l_[ze‘z dz+—j _[}zd}dr
Ox(t 7)
sin(x—t) +sin(x+t) 1 ¢
2. u(x,t)= ( )2 (x+t) j [Yydz
Ox(t 7)
oy _ Sin(x—1) +sin(x+t) | it "y Lx f;d ;
u(x,t) = > jze z+j j} Wz

0 x—(t-7)

Bonpoc Ne 21. [lpu pemenun meromgom Dypbe ypaBHEHHUS BBIHYKICHHBIX
KOJIeOAHUM CTPYHBI, 3aKPETUICHHOW ¢ 000MX KOHIIOB, HEOOXOUMO

1. ckath pelieHne Kak CyMMy CBOOOTHOTO K0JIEOATEIbHOTO IBUKEHUS U
YUCTO BBIHYKJICHHOTO KOJ€0aTEIbHOTO JBUKCHMUS.

2. HenocpencTBeHHO NPUMEHTH MeTo[ Pypbe I HAXO0KACHUS PEIICHUS
HCXOJHOTO YPaBHEHUS.

3. Hckath pelieHne TOIbKO COOTBETCTBYIOLIETO OJJHOPOIHOIO YPAaBHEHUS
(ypaBHEHHUS CBOOOHBIX KOJIEOAHUN OTPAaHUYEHHOU CTPYHBI).

Bonpoc Ne 22. B cinyyae xoneOaHuii CTpyHBI TIOJT IEHCTBUEM FrapMOHUYECKH
KOJICOJTIOIIEHCS BBIHYKIAIOIICH CHIIBI SIBICHUE PE30HAHCA BO3HUKAET, €CIH

1. YacToTa BBIHYK/IaIOIIEH CUJIbI HE COBNAJAET HU C OAHOM U3 YaCTOT
COOCTBEHHBIX KOJIEOAHUN CTPYHBI.

2. YacroTa BBIHYXAtOUIEH CUJTBI TPUOJIMKAETCS K OJHOM U3 4aCTOT
COOCTBEHHBIX KOJIE€OAHUN CTPYHBI.

3. YacToTa BBIHYK/JIalOIIEH CUJIBI paBHA OJTHOW M3 YaCTOT COOCTBEHHBIX
KOJICOAHUI CTPYHBI.

Bonpoc Ne 23. Ilpu Kakux COOTHOIIEHMSIX MeXay mapamerpamu a,b,C

2 2
dyrxums U(X, Y) =ax” +bXy +Cy* sensercs rapmonmueckoii?

1. a=Db,
2. a=-C,

3.a+b+c=0 b=0.



Bonpoc Ne 24. Kpaepas 3amaua Helimana mis ypasrenus Jlammmaca AU =0,
rae ¢pyukuus U(M) 3amana B o6nactu, orpaHudenHoi mosepxHocThio (S), mmeer

BU/:
ou
1. (anJrU)/(S) p(M)

2. U/(S)=p(M).

3 ‘2“ () =p(M)
n

Bompoc Ne 25. VpaBHenue Jlamaca Ha TUIOCKOCTH B MOJSIPHOM CHCTEME
KOOPAWHAT MPEACTAaBUMO B BUJE:
2 2 2

ou 1 ou 1 ou

2 T +———5=0.
op° pOopdp p° Op

o’ 1lou 1 &4
> T T 2
op° pop p°Op

=0

o 82
3. =3 =0,
op° 8g0

Bomnpoc Ne 26. OyHKITHIO U(,O, (0) , TADMOHHWYECKYIO BHE KpyTa pajnyca a ¢
3aJJaHHBIM YCIIOBHEM Ha €T0 TPaHMIIe, CICAYET UCKATh 110 GopMyJIe:

1. u(p,q)):AOi(%] (A, cosng+B, sinng)

o0

2. u(p,p) = AO+Z( j (A cosng+B sinng) .

n

3. U(p, )= i(%j (A, cosnp+B, sinng)

Bonpoc Ne 27. Kakoe rpaHM4HOE yCJIOBHE B KPaeBOM 3ajade Uil ypaBHEHUS
TEIUIONPOBOJAHOCTH B OJHOPOJIHOM CTEP’KHE COOTBETCTBYET JIYYEUCIYCKAHUIO B
OKPY’KAIOILIYIO Cpey 3aJJaHHON TeMIEPaTyphl?

1. u(0,t) =0,
2. U(0,t)=p(t) =0,



3.u.(0,t)+h(u(0,t) —u,) =0,

Bonpoc Ne 28. Kakoe ¢usmdeckoe sBJICHHE HENb3sS OMUCATH C IMTOMOIIBIO

YpaBHEHUS TEIJIOIPOBOIHOCTU?

1. ®unpTpanuio KUJIKOCTA U raza B IOPUCTOU cpefie.

2. CTaHI/IOHapHOG TEIUIOBOE COCTOSIHHUE O0BEKTA.

3. uddy3uro B3BEUICHHBIX YaCTHUI B ABIKYILEUCS Cpelie.

Bonpoc Ne 29. Pemenue ypaBHEHHUS TEIUIONMPOBOJHOCTH B OJHOPOTHOM

CTCPIKHC 3a1aCTCA MHTCIPAJIOM HyaCCOHa, €Clin

1. CrepkeHb OrpaHUyEH C OQHOIO KOHIIA.

2. CTepkeHb OrpaHUYEeH C 000MX KOHIIOB.

3. CTep>KeHb HEOTPAHUYECH.

’ 2,1
Bonpoc Ne 30. O6miee perienue ypaBHeHHs TeruionpoBogHoctu U, =a‘u,, B
OJTHOPOJIHOM CTepyKHE JIMHOW |, Ha KOHIIaX KOTOPOrO MOAJICPKHBACTCS HyJeBas

TCMIICPAaTypa, UMCCT BHU!

—a%z%n?

LUWM=2AG

IZ

2. u(x,t)=>" Ae " sinmx
n=1

—a%z%n?

3uﬂﬂ=i&e

|2

sinnx

.7
sin—=x.

OTBeETHI K TECTAM

Neo Bonpoca

OTBeTHI

Neo Bonpoca

OTBeTHI

1

1

16

3

17

18

19

20

21

22

23

OO N0 WIN

NIFRPIWINWNINW

24

WININFRPIWFL RPN




Ok w

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

No ponipoca | OrtBetbl | Ne Bonipoca |  OTBETHI
10 3 25 2
11 2 26 1
12 1 27 3
13 2 28 2
14 3 29 3
15 1 30 1

6.1.2. Ilpome:kyTOUYHOI aTTeCTALIMU

IIpumepHbIii epeyeHb BONPOCOB, BLIHOCMMBIX HA 3a4eT B 5-0M ceMecTpe

Teopeanecmle BOIIPOCHI

Martematuueckue mojenu (undeckux mnporeccoB. OCHOBHBIE ypaBHEHHS
MaTeMaTU4YeCKON (PU3UKHU.

Knaccudukanus ypaBHeHUH B YaCTHBIX IPOU3BOJIHBIX IIEPBOTO MOPSIIKA.
[Tonepeunbie Manbie KOJIEOAHHS CTPYHBI.

3agada 0 paclpOCTPAHEHUH TEILIA.

3anaya o IBM)KEHUU HEC:)KUMaeMoit kuakoctu. [lponecc oorekanus.
Knaccudpukanus nuddepeHunanbHbIX ypaBHEHUNH 2-TO MOPSAJKAa B YAaCTHBIX
IIPOU3BOIHBIX.

JuddepeHunanbable  ypaBHEHHS JUIMOTHYECKOIO THUMA U (DU3HUECKUE
IIPOLIECCHI, IPUBOISAIINE K HUM.

HuddepeHunanbable  ypaBHEHMsI TUIEPOOIMYECKOTO TUNA U  (PU3UUECKHE
IIPOLIECCHI, IPUBOISIINE K HAM.

HuddepeHunanbuple ypaBHEHUsI MNapaOOJIMYECKOro TuUna U (U3UYECKUE
IIPOLIECCHI, PUBOISIINE K HUAM.

Kanonunuecknii BUJ| ypaBHEHNN C IBYMsI HE3aBUCHMBIMH MIEPEMEHHBIMU.
Meron XxapakTepuCTHK.

[TocTaHOBKa KpaeBbIX 3a7a4 MATEMATHUYECKOU (PU3UKH.

['pannuHbBIE U HAYAJIbHBIE YCIOBUSA. BUABI rPaHUYHBIX YCIOBUMU.
Knaccuduxkanus kpaeBbix 3a1a4u. 3agada Komu.

KpaeBsbie 3aaun 151 ypaBHEHUN SJUTMITUHYECKOTO THUNA. 3a1a4da [upuxie.
KpaeBsbie 3a1aum [u1s1 ypaBHEHUI 3JUIMNTHYECKOro ThNA. 3anada HeiimaHa.
CMmeranHas 3a/1a4a 17151 ypaBHEHUH runepOoIn4ecKoro Tuma

CMmemanHas 3a/1a4a 17151 ypaBHEHHUH MapaboIMyecKoro THIIA.

Meron pasnenenus nepeMeHHBIX.

®opmyna I puna.

["apMonunyeckue GyHKIMH.

CBoiicTBa rapMOHHYECKUX (PYHKITUH.

dyHIaMeHTalbHbIe penieHus U GpyHkuuu ['prHa.

Merton pyukimii ['puna.

[Toctpoenune ¢pynkumii I'priHa Ha MIOCKOCTH U B MPOCTPAHCTBE.

[TocTpoenune ¢hynkumii ['pruHa B MpOCTpaHCTBE.



217,
28.
29.

30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.

50.

ol.

52.

53.

o4,

55.

Pemenue 3anaun {upuxie 1t HEKOTOPBIX 00IacTel.

Meton ®ypbe-npeodpa3zoBaHHMil.

Paznenenne  mepemeHHbix B Meroae — Dypbe A ypaBHEHUS
TEIJIONMPOBOAHOCTH.

PerieHne oCHOBHBIX KpaeBbIX 3a/1a4 MeTo1oM Dyphbe.

MeTton pactpocTpaHeHus BOJH.

BonHoBoe ypaBuenue. ®opmyna Jlanmamobepa.

BomHoBoe ypaBHenne. Meron Ilyaccona.

CBobOouHbIe KoeOaHus. MeToa Cyneprno3uIIf.

CBo0OOHBIC KOJIEOAHUS! CTPYHBI.

O6mas cxema metoga Oypebe.

Brinyxnennsie konebanus. opmyna Ilyaccona.

VYpaBHeHue konebanuii B mpocTpaHcTBe. 3anaya Komu.

HNHuTerpanbHoe npeicTaBIeHUE PEIICHNs B HEOTPAHUYEHHOM IPOCTPAHCTBE.
OcobenHoctu pemeHus 3aaa4u Ko Ha MmII0CKOCTH.

Konebanus orpaHu4eHHBIX 00HEMOB.

Ocobennoctu 3anaun [Itypma-JInyBumis.

[TocTaHoBKa U pellieHNe OCHOBHBIX 33/1a4 JIJIsl YpaBHEHUS TEIIONPOBOIHOCTH.
[lepBas kpaeBas 3ajaua JiJIsl ypaBHEHHS TETLIONPOBOTHOCTH.

[TpuHIIUTIBI MAKCUMYMa U MUHUMYyMa.

dynaameHTanpHOE penieHue 3aaaun Kormm.

HHTerpanpHOE IpeACTaBICHNAE peleHus 3anaun Kommn.

Meton ®ypbe and HEOOHOPOAHBIX AUPQPEepeHUUANbHBIX  YpPaBHEHUUN
napaboJIMYeCKOTO THUIIA.

Heonnoponusie nuddepeHnnaibHble ypaBHEHUSI MapadOJIMUuEeCKOTO THIIA.
OyHKIIMA UCTOYHUKA.

Heomnoponueie nuddepeHnnanpbHble  ypaBHEHUS Iapa0OJIMUECKOTO THIIA.
OO6muit cmyyan.

Uness meTona «mpuUCTpenKW» IJsl pelieHus KpaeBblx 3agad B MathCad.
Anroputm metona npuctpenku [Ipumenenue 6:1o0ka Given/Odesolve.

CyTth MeTona «mpucTpenku» s pemenus 3amgaun  Ltypma-JlnyBuss.
®yukiuu, ucnoiaszyeMbie B MathCad, mis pemenus 3amay Ha COOCTBEHHBIE
3HaueHusa. OcoOEHHOCTh  3ajaHusi MepBoro  aprymenrta. DyHKIuS,
ucnonb3yemas B MathCad, nnst noctpoenus rpadrika coOCTBEHHON (PyHKIUU.
Onucanne (U3NYECKON MOJENTU B3aUMOJICHCTBUS BCTPEYHBIX CBETOBBIX
MyYKOB C PUCYHKOM. AHanu3 rpaduka pemeHus mo MaTeMaTudecKo Moaenn
¢usznyeckoro mporecca B3aMMOACHCTBHS BCTPEYHBIX CBETOBBIX ITYYKOB
(kpaTkasgs Qusnyeckas HHTeprpeTanus rpapuka QYHKOUM 1O TOYKE
nepecevyeHust ¢ ochio Y).

MaremaTtudyeckoe yCIOBHE 3aJaHHUS  peajbHBIX TMapaMeTPOB  MOJIEITH
B3aMMOJCHCTBHSI BCTPEUHBIX CBETOBBIX ITyYKOB I BO3IYIIHOW CpE[IBI.
[TocnencTBust CyIIECTBEHHOTO yBEMHMUCHHS KOY(PDUIIMEHTA OCTa0ICHUSI.
[Tpumenenue «kectkux» cuctem. Onucanue metona B 6moke Given/Odesolve
U1 perreHust <okecTkux» cucteM B MathCad. Hemocratok MathCad s



56.

S7.

58.

59.

60.

HAXOXKJEHUSI HEIOCTAIONINX HAYabHBIX YCIOBHH JUISI (GKECTKUX» KPACBBIX
CHCTEM.

Drarbl penieHus KpaeBoi 3a1a4n Il BOTHOBOTO YPaBHEHHsI ¢ HAYaIbHBIMU U
rpanudHbIMU yeaoBusimd B MathCad mpu momomu 6ioka Given/Pdesolve.
Hasnauenue pyuxuuu CreateMesh.

Oramnbl penieHus 3aJadd O CBOOOJHBIX KOJICOAHHSIX KpYrjod MeMOpaHbI B
MathCad ¢ mnpumenennem ¢ynkiuii beccens. Hasnauenue cHCTEMHOM
nepemeHHori FRAME.

Oramnbl pemenns qudepeHnnanbHbIX YPABHCHH B YaCTHBIX TPOW3BOIHBIX
i Tideckoro tumna (ypaBHeHus [lyaccona) B MathCad ¢ ucnonb3oBanneM
¢bynkun multigrid.

Oramnbl pemenns qudepeHnnanbHbIX YPAaBHCHHM B YaCTHBIX MPOW3BOJIHBIX
napabonmdeckoro tumna B MathCad npu momomu 6oka Given/Pdesolve.
Oranbl pemieHUs AU GEepeHINATbHBIX YPaBHEHUH B YaCTHBIX MPOHW3BOJIHBIX
runepoonmyeckoro tuna B MathCad merogom dypee.

6.2. lllkajia oleHMBAHUSA Pe3yJbTATOB IPOMEKYTOUHOM aTTECTAIUN U

KPpHUTEPHUH BBICTABJICHUSA OIICHOK

IIpome:xyTOUHAs aTTECTANMS: 3a4€T

dopma ITokazarenu Kpurepuu BbicTaBieHUs [[Ixana oueHUBaHUS
KOHTPOJIA OLICHUBAHUS OIICHOK

3a4€T MMPaBUJIBHOCTb U | JaH HpaBI/IJ'II)HI)II\/JI, MMOJHBEIM OTBET Ha 3a4TCHO

MOJHOTA OTBETA | MIOCTABJICHHBIM  BOINPOC,  IOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUM IO
JIUCIUIUIMHE, TOKA3aTeIbHO PACKPBITHI
OCHOBHBIC ITIOJIOKCHUS BOHpOCOB;
MOTYT OBITh JOIYIICHBI HEI0YECTHI,
I/ICHpaBJ'IeHHble CaMOCTOSTCIIBHO B
MpOLIECCEe OTBETA; JaH IPaBUIIbHBIMN,
HEJIOCTAaTOYHO TIOJHBIA OTBET Ha
MOCTABIICHHBIA  BOINPOC,  IOKAa3aHO
yMeHI/Ie BBIICIUTH CyHIeCTBeHHI)IC 158

HCCYIICCTBCHHLIC IIPpU3HAKHU,
MNPUIUHHO-CJIICACTBCHHBIC CBSI3H,
MOTI'yT OBITh AOMMYIICHbBI HCI0OYCThI,
HCITPABJICHHBIC C IIOMOIIBIO

npenojaBareis, JaH HeI0CTaTOYHO
MPaBWIbHBIN U MOJIHBIA OTBET; JIOTHKA
U TOCIEIO0BATEIbHOCTh  M3I0XKECHHS
MMEIOT  HApYyIIEHUS; B OTBETE
OTCYTCTBYIOT BBIBOJBI.




OTBET MPEJICTaBIISCT co0oit HE 3aU4TEHO

pa3pO3HEHHbIE 3HAHUS C
CYILIECTBEHHBIMU oluOKaMu 1o
BOIIPOCY; MPUCYTCTBYIOT
bparMeHTapHOCTbD, HEJIOTHYHOCTb
U3JIOKEHUS;  JIONOJIHUTEIbHBIE U

YTOUHSIOLINE BOIPOCH HE IPUBOAAT K
KOPPEKLIMH OTBETA HA BONPOC.

7. PecypcHoe o0ecnieueHne JUCHHUILITAHBI

7.1. JInnieH3UOHHOE M CBOOOHO paclpocTpaHsieMoe NPOrPaMMHOe
o0ecmeueHue

1.

MathCad 14 [I10-6E1-625] - [IporpaMMHBIH TIPOAYKT ISl BBITOJIHEHHSI
VMHXEHEPHBIX U MaTEMaTUYECKUX pacyeToB [JIuneH3nonHoe |

Microsoft Office 2007 Standard [I10-D86-664] - Ilaker oducHBIX
npuIIoxkeHui [JIneH3noHHoeE |

Microsoft Office Standard 2010 [I10-413-406] - IlakeT oduCHBIX
npuiokeHui [JIneH3noHHoe]

Microsoft Office Standard 2013 [I10-3C0-218] - Ilaker oducCHBIX
npuiokeHui [JIneH3noHHoe]

Microsoft Windows 7 Professional [I10-BE8-834] - Cucremuoe
nporpammHoe obecneuenue. OnepauronHas cucreMa. [JIneH3noHHoe]|
Microsoft Windows 8 Professional [I10-842-573] - Cucremuoe
nporpaMmmHoe ooecrnieuenue. OnepannonHas cuctema. [Jluensnonnoe]

. Adobe Acrobat Reader [I[10-F63-948] - Ilpunoxkenue aias mpocMoTpa

ANIEKTPOHHBIX  mybnmukamuiit B Qopmare  PDF  [CBoGomno

pacrpocTpaHsIeMoe |
Adobe Flash Player [[1O-765-845] - IlporpamMHoe obOecrieueHue IS
IIPOCMOTpA MYJIbTUMEIUUHOTO KOHTEHTA [CBOOOAHO
pacnpocTpaHsaemMoe]

. Google  Chrome [[TO-F2C-926] - bpaysep [CBOOOTHO
pacrpocTpaHsieMoe]

8 MOM HUCle OMeuecm8eHHO20 NPOU3B00CMEA.:

. 7-Zip  [I1O-F33-948] -  aiinosenii  apxuBarop [CB0OOIHO

pacrpocTpaHsieMoe |

7.2. llpodeccuonaibHblie 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHbIE

CUCTEMBI
1. Hayunas snextponnas Oubnmoreka «eLIBRARY.RU» [DnekTpoHHBI
pecypc]. — Pexum gocryma: https://wwwe.elibrary.ru/, moctym Tombpko TmOCHe

CaMOCTOSITEJIbBHOW PETUCTPALAN




2. DOnexkTpoHHas OMOTMOTEUHAss CUCTeMa YHUBEPCUTETA, 00CCIICUHBAIOIIAS
WHIMBHUIyAJIbHBI HEOTPAaHWUEHHBIA JOCTYI U3 JIOOOH TOYKH, B KOTOPOH HMMeEETCs
noctyn k cetu Muarepuer: http://elib.igps.ru.

3. DOnexkTpoHHas OMOIMOTEUHast CUCTEMa YHUBEPCUTETA, 0OeCIIeUrBAIOIIas

WHJVBUyaJIbHBI HEOTPAaHUYEHHBIA JOCTYN M3 JIFOOOW TOYKH, B KOTOPOW MUMEETCs
noctyn k cetu MaTepHet: http://www.iprbookshop.ru;
4.  depepanbHsbiii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru —

WHJVBUyaJIbHBI HEOTPAaHUYEHHBIA JOCTYN W3 JIFOOOW TOYKH, B KOTOPOW MMEETCs
noctyn K cetu IHTepHeT.

7.3. Jluteparypa

OcHoBHasA:

1. Pycak, Banentnn HuxomaeBuu. Marematuueckass ¢usuka [TekcT]: ydeOHOE
nocooue: [rpud Mun. o6p.] / B. H. Pycak, 2006. — 248 c.

2. IamryeBa, 1. M. YpaBHeHust maTemMaTu4eckoil ¢pusuku : yaeoHoe nocodue / 1. M.
[TamyeBa, H. Bb. VYckoBa, A. H. IllenkoBoii. — BopoHex : BopoHexckuii
rocyJapcTBeHHbI TexHuueckuit yuusepcurer, O9bC ACB, 2020. — 117 c. — ISBN
978-5-7731-0873-3. — TeKcT : 2MeKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/108189.html

JlomotHUTEIBLHAS

1. AnameeBa, Enena AuekcanapoBHa. YpaBHEHUS MaTEMaTUYECKON (PUBUKHU
[DnexTpoHHBIN pecypc] : YuebHoe nocobue / AnamieeBa E. A., 2016. — 162 c. Pexum
noctyna: http://www.iprbookshop.ru/71896.html

2. IlaBnenko, Aunekceit  HuxomaeBudu. YpaBHEHHS MaTeMaTH4YeCKOW (U3UKU
[DnekTpoHHBIN pecypc]: yuedHoe mocobue / [TaBnenko A. H., 2013. — 100 c¢. Pexum
nocryma: http://www.iprbookshop.ru/30134.html

3. Kamunmna, Enena  CepreeBHa. Ilpaktukym 1m0  OOBIKHOBEHHBIM
muddepenunanbHbM ypaBHeHUsM [Teker] : yueonoe nocodue / E. C. Kanununa, A.
B. Caitdyaunoa ; pen. O. H. Ywxkukos, 2017. - 248 c. Pexum nocryma:
http://elib.igps.ru/?112&type=card&cid=ALSFR-d4cbd95a-5cfc-41a4-9abc-
88095eed5606&remote=false

7.4. MaTepuajibHO-TEXHHYECKOe O0ecreyeHue

Jnst mpoBeneHWss U OOECIEUEHHUsS 3aHATUNA MCIOJB3YIOTCS TOMEIICHUS,
KOTOpbIE TPENCTABIAIOT CO00M y4yeOHBbIC ayAUTOPUU MJIS TMPOBEACHUS Y4eOHBIX
3aHATUU, MPENYCMOTPEHHBIX  IIPOrPpaMMOU OakanaBpuara, OCHAILICHHBIE
0o00py/IOBaHUEM W TEXHUYECKUMHU CpEeACTBaMH OOYYECHHS: aBTOMAaTHU3UPOBAHHOE
pabodee MeCTO TMpernojaBarelis, MapKepHas J0CKa, MYJIbTUMEAUNHBIA MPOEKTOp,
MOCaI0YHbIE MECTA 00YUAIOLIUXCS.

Jns  npoBeneHuss J1abOpaTOpHBIX pabOT  MCHOJIB3YETCs  J1abopaTopusi
BBIYMCIUTEIILHON TEXHUKHU.


http://elib.igps.ru/
http://www.iprbookshop.ru/
http://www.edu.ru/
https://www.iprbookshop.ru/108189.html
http://www.iprbookshop.ru/71896.html
http://www.iprbookshop.ru/30134.html
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

[lomemenuss A CaMOCTOSITENBHOW pPalbOTHl  OOYYArOIIMXCS  OCHAIICHBI
KOMITBIOTEPHON TEXHMKOW C BO3MOKHOCTBIO MOJKIIOYEHUA K ceTu «MHTepHEeT» U
oOecrieyeHueM JIOCTyMa K 3JIEKTPOHHON HHQPOpPMalMOHHO-00pa30BaTEIBLHOM cpeje
YHUBEPCHUTETA.

ABTOpPBI: KaHAWIAT MeJIarorudeckux Hayk, nomeHt Tpodpumer E.H.



