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1. Koa n HammeHoBaHue HanpaBneHUs NOAroTOBKU:
15.03.06 MexaTpoHuKka n poboToTEXHMNKA

2. NMpodunb noaroToBKU:
NHTennekTyanbHble CUCTEMbI YNPaBreHNsa B MeXaTPOHUKE N POBOTOTEXHUKE

3. KBanudwmkauma (cteneHb) BbiINnyCKHUKa: 6akanasp
4. dopma obyyeHua: OyHas

5. Kacdheopa, oTBeualowasn 3a peanusaymio AUCUMNUHBLIE: MexaHuku n
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6. CocTtaBuTENU NporpamMmbi:
MwuHaeBa Hagexna ButanbeBHa, JOKTOp don3-MaT. Hayk, npodeccop, akynbTeT
MMM, kadpegpa MuKM, nminaeva@yandex.ru

7. PekomeHgoBaHa: HMC dakynbTteta MMM 17.03.2025, npoTtokon Ne 6

8. YueOHbIM roa: 2027 - 2028 CemecTtp(bl): 5
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9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenb wun3yyeHnsa AncCUMNIUHLE: (POPMUPOBaAHUE Y CTYAEHTOB COBPEMEHHbIX
TEOpeTUYEeCKNX 3HaHMM B obnactu ypaBHEHMW MaTeMaTU4YecKon U3NKKM N
NPaKTUYECKNX HABbIKOB B PELLUEHUN U UCCeLOBaHUN MOAENbHbIX 3aay MeXaTPOHUKA U
POBGOTOTEXHUKHUK.

3agaun y4ebHOM OuCUMNAMHBI:  BblpaboTka Yy CTYAEHTOB  YyrnybrneHHoro
NOHMMaAHNA Taknx yHOAAMEHTanbHbIX MOHATUA KaK YpPaBHEHUA B  YaCTHbIX
NPOM3BOAHbIX, HayarbHble, KpaeBble W CMeLUaHHble 3adayn, C HUMU CBSA3AHHbIE;
YMEHNA pellaTb HEKOTOpble MOAEfNbHble 3a4ayn MaTemaTU4eckon (pusmku, a Takke
NepeHoCUTb 3TU HaBblkM Ha Boriee CroXHble COBPEMEHHbIE 3ajayn MaTemMaTU4eCcKou
PU3NKN; OBnageHne OCHOBaMM MaTemMaTU4ecKoro MOAENMPOBaHMSA MNpPOLECCOB B
our3nKe 1 TEXHUKE.

10. MecTo y4ye6HOM AncCUUNNUHBLI B CTPyKType OOI:

OuncumnnuHa otnocurcs Kk obs3aTensHol yacTu bioka 1. OHa TpebyeT OT CTyAeHTOoB
BnageHne OCHOBaMM MaTeMaTUYeCKOro M KOMMIIEKCHOro aHanuaa, NMMHenHon anrebpsol
N aHanuTudeHckon reometpumn. Kpome Toro, obyvarwemycsa Heobxogmmo obnagaHue
KyNbTYpPOWN MbILUNIEHNSA, CNOCOOHOCTBIO K MHTENNEKTYanbHOMY, 1 NpPodeccMoHanbHOMY
CaMopasBUTUIO, CTPEMIIEHMEM K MOBbLILIEHMIO CBOEW KBanvdukauum u MacTepcTea,
cnocobHoCTbl0 nNpuobpeTaTb HOBblE HaydHble W NPOMEeCCMOHaNbHbIE  3HAHWS,
MCnonb3yss COBPEMEHHble obpasoBaTenbHble U MHPOPMAUMOHHbLIE TEXHONOruMU,
CrMOCOBGHOCTBID MOHMMAaTb U MNPUMEHSATb B  WUCCNeOoBaTeNnbCKOM U NPUKIagHon
AEeATEeNbHOCTM COBPEMEHHbI MaTeMaTM4eckui annapat, CnocobGHOCTbi cobuparthb,
obpabaTtbiBaTb U MHTEPNPETMPOBATb OAHHbIE COBPEMEHHbLIX HAaY4YHbIX UCCNeaoBaHWUN,
HeobxoguMmble AOnst oOpMMPOBaHMS BbIBOOOB MO COOTBETCTBYIOLIMM  Hay4YHbIM,
npodeccuoHanbHbiM Npobrnemam. 3HaHUA, HaBblKM U YMEHUS, NOSNTyYEHHbIE B paMKax
HacTosILEen OUCUMUNIUHBLI, HeobXoaMMbl ANs AanbHENLero oBnageHus cneumanbHbIMn
Kypcamu.

11. NMnaHupyemble pe3ynbTaTbl 00y4YyeHUs Mo AucuunIuHe/mMoaynio (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yrnbTaTamym OCBOEHUA obGpa3oBaTenibHOM
nporpaMmmbl (KOMNETEeHUMSIMA BbINMYCKHUKOB):

Kog HasBaHune Kog(bl) NHavkaTop(bl) lMnaHupyemble
KoMneTeHunn pe3yrnbTaThl o6yquV|;|
OlMnkK-1 Crioco0eH MPUMEHSATh OlMNnK-1.1 Pemaer Tunosele 3amaun ¢ | 3HaTb OCHOBHbIE
€CTECTBEHHOHAYYHBIC YY4ETOM OCHOBHBIX MOHATHUA U
1 O0IIenHXKeHepHBIE o0mux 3aKOHOMEPHOCTEH, MOHATUA MVTeOpe Mbl
3HAHUS, METOJIBI chopmymmpoBarnbix B pamkax | YPABHEHUN B HAaCTHbIX
MaTeMaTHIEeCKOTO 0a30BBIX JUCUHMIIHE | [DOU3BOAHbIX,
aHaM3a u MaTeMaTukd, WHQOPMATHKA |
MOJICTTUPOBAHHS B CCTECTBEHHBIX HAYK OCHOBHblE
npodecCHOHATBHOM O rl K_ 1.2 [IpuMeHsieT cucTeMHBIN OX0 U MaTemMmaTundeckmne
JESITeILHOCTH MaTeMaTHYeCKHe — METOIbl B | MOAENK MCC
(hopmanmzanuu peteHus
MIPUKIIATHBIX 32149
YMmeTb NMPUMEHATDb
noJlydeHHbIe 3HaHuA
ONMK-1.3 | Ocymecreuster BbI0OD | MPU pelueHnu

COBPEMEHHBIX  MAaTEMATUYCCKUX _
HWHCTPYMEHTAJIbHBIX CPEACTB IJIA Ha4anbHo Kpae BbIX

06paboTkn H3ydaembix maHHbX B | 3AHAY coaepxalmx
COOTBETCTBMH ¢ TOCTaBleHHOH | YDABHEHUA B YaCTHbIX

3a7a4eit, aHAM3HpYeT NPOU3BOAHBIX
Ppe3yabTaThl pacueToB " ’

000CHOBBIBAET MOTyYeHHBIE
pe3yIbTaThl




Bnagetb metogammn wn
MeToanKamu

NpUBAMXKEHHOro
peleHnsa
npuknagHbIX 3agaq

12. O6beM AucCUUNNUHDbI
y4yebHbIM nnaHom — 3/108.

dopma NpoMeXXyTOHHOM aTTecTauumn(3ayem/sKk3amMmeH)

B 3a4YeTHbIX eauHuuax/yacax B COOTBETCTBUM C

3a4eT C OLEHKON

13. TpyaoeMKoCTb No Buaam y4e6Homn paboTbl

TpyaoemMKocTb
Bua yuebHoii paboTbl Bcero |10 cemectpam
Ne 5
AyanTopHble 3aHATUA 80
nekunmn 48 48
B Tom yncne: | NpakTnyeckue 32 32
nabopartopHble
CamocTtosiTensHas paborta 28 28
dopma NPoMEXYTOYHOM aTTecTaumm 3aveT
Wtoro: 108 108

13.1. CopepxaHue AUCLUUNIIUHbI

Ne Peanusauus
n/n pasgena
HanmeHoBaHue pasgena ConepxaHue pasaena AuCLANINHb OncunMninHbl C
ONCUUNNUHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK
1. Jlekuumn
1.1 OnpepeneHue ypaBHEHUS B YaCTHbIX AHanuTnyeckune
npousBogHbIX. NMoHATHE nopsaka MeToAbl peLleHns
MoHATue ypaBHeHUA B ypaBHeHus. CTauMoHapHble U1 ypaBHeHUN,
YacCTHbIX NPOU3BOAHbIX. HecTaunoHapHbIe ypaBHEHUS. https://edu.vsu.r
OcCHOBHble ypaBHEHUSA annuntudeckune, rmnepbonuyeckne un u/courselview.ph
MaT.chn3nKM 1 3agaqu, C napabonunyeckne ypaBHeHust 2-ro nopsigka. | p?id=19163
HUMW CBSA3aHHbIE .HavanbHble, kpaeBble M CMELLaHHbIE
3a7a4n 4ns OCHOBHbIX YpPaBHEHWI
MaT.u3nKN.
1.2. AHanuTtu4yeckue
MpnBepeHue K KAHOHW4ecKoMy BIAY MeTomb!
MpuBeneHue Kk YPaBHEHUI C MOCTOSTHHbIMM
KaHOHW4ecKomy BUaY KoadbhmumeHTamu (crnydam MHOTMX peLuehns
YPaBHEHWUI B YACTHbIX NnepeMeHHbIX) U C NepeMEHHbIMA yp.aBHEHVIM,
NPON3BOAHbIX 2-ro Nnopsiaka. .koapuymeHTamu (cnyyam 2-x https.//eqlu.vsu.ru/_
NEPEMEHHbIX) course/view.php?i
d=19163
1.3. BbiBog ypaBHeEHUS konebaHui CTpyHbI, AHanuTuyeckue
BbIBOZ, OCHOBHbIX YpaBHEHUN BOSTHOBOIO YpPaBHEHUS, ypaBHEHMS MeToAbl
MaT.pn3nKu TENMoNPOBOAHOCTU U YpaBHEHUS peweHusi
MyaccoHa. ypaBHEHUN,

Pa3sINN4YHbIX




https://edu.vsu.ru/
course/view.php?i

d=19163
1.4. AHanuTtu4yeckue
1-a n 2-a coopmynbl 'puHa anga onepartopa MeTOoAbI
®dopmynel NpuHa ons Jlannaca. Teopema equUHCTBEHHOCTU ANd pelueHus
oneparopa Jlannaca u BHYTPEHHEN 1 BHELLHEN 3agaym HerimaHa. ypaBHEHUN,
CneacTBus U3 HUX. Heobxogumoe ycnosue pas3pelimmMmocTy https://edu.vsu.ru/
BHYTpPeHHen 3agaun HenmaHa.. course/view.php?i
d=19163
1.5. BbiBOA MHTErpansHOro npeacTaBneHus AHanuTtu4yeckue
repance | Ml dubbepepienon . | wetons
npeacTaBneHve ABaxabl A PEHLMPY P -
_ rapMoOHNYeCcKon pyHKLUMK 1 opmyna ypaBHeHuH,
anddepeHyupyemon .
cpegHero 3HaveHus. MNpuHumn makcumyma. | https://edu.vsu.ru/
hyHKLMKN 1 CNeacTBus U3 y : .
. EOWHCTBEHHOCTb pelleHnst BHYTpeHHen n | course/view.php?i
Heé. b
BHelLHen 3agaydn OQupuxne. Teopema d=19163
Jinysunns
1.6. MNoHaTne pyHkumm MNpuHa. OyHKumaA MpuHa AHa;:ngifK"e
ONS1 BHYTPEHHWX U BHELUHMX 3aga4 A
MeTog doyHKumMM NpyuHa ons ~ peleHus
Oupuxne n HenmaHa. .MeTtog oTpaxeHus. -
KpaeBbIX 3aay, CBA3aHHbIX C MocTpoeHHe chyHKLMIA [pUHA B crydae ypaBHEeHUn,
ypaBHeHunem [lyaccoHa P y P y https://edu.vsu.ru/
nonynpocTpaHCTBa, Lwapa v ero . hp2i
BHeLHocTu. MNMpeobpasoBaHne KenbBrHa course/view.php?i
' ' d=19163
1.7. AHanunTtu4yeckue
Monsatue 3apaun WTypma-Inysnnns. MeToAbl
MeTog dypbe ans Teopema Cteknosa. M?TOJJ, ®ypbe ans peweHus
3agay OQupwuxne n HerimaHa B Kkpyre, ypaBHEeHuUn,
ypaBHeHus [NyaccoHa s
BHELLHOCTW Kpyra, KonbLe 1 https://edu.vsu.ru/
NPSMOYrOfIbHUKE.. course/view.php?i
d=19163
1.8. AHanutu4yeckune
3apada Kowun ansa
o - dopmyna Janambepa.nns cBoOoaHbIX MeToAbl
konebaHwui 6eckoHe4HON o N
kornebaHui 6ecKoHeYHON CTPyHbI. MpuHLUMN peweHus
CTPYHbI 1 popmMyna -
Oioamens. ®opmyna Janambepa ans ypaBHEHUN,
HanambGepa. o . :
BbIHY>KOEHHbIX kKonebaHui 6eckoHe4YHON https://fedu.vsu.ru/
CTPYHBbI. course/view.php?i
d=19163
1.9. AHanuTtu4yeckue
MeToAbl
MeToa oTpaxeHusa ans 3apava o konebaHuax NnonyorpaHNYeHHON peweHus
3agauu p konebaHumsax CTPYHbI. Pa3nunyHble TUnbl 3aKpeneHnn ypaBHEHUNA,
NnonyorpaHNYeHHON CTPYHbI. NeBoOro KoHua. . https://edu.vsu.ru/
course/view.php?i
d=19163
1.10. AHanutuyeckune
MeToAbl
MeTton dypbe ons CwmelwaHHas 3agava o konebaHusx pelueHus
ypaBHeHus konebaHun OrpaHNYEHHON CTPYHbI. PasnnuHble Tunbl | ypaBHEHUN,
OrPaHNYEHHOW CTPYHbI KpaeBbIX YCMOBUMN.. https://fedu.vsu.ru/
course/view.php?i
d=19163
1.11. AHanuTtu4yeckue
®opwmynbl [NyaccoHa n MeToAbl
Kupxroda peluennsa sagav MeToa cipepuyecknx cpegHux. dopmyna | pelueHusi
Kowwm Ans BonHOBOro .NyaccoHna. Metog cnycka. ®opmyna ypaBHEHUN,
ypaBHeHus B 3-X U 2-MepHOM Kupxroda. https://edu.vsu.ru/
cny4ae. course/view.php?i
d=19163
1.12. TeopeMbl €ANHCTBEHHOCTH WHTerpan sHeprun. Teopemsl AHanuTtu4yeckmne
ONs1 BONTHOBOIO YpaBHEHWS €[0MNHCTBEHHOCTH MeToAbl




pelueHus
ypaBHEHUN,
https://edu.vsu.ru/
course/view.php?i
d=19163

1.13. AHanunTtu4yeckue
MeToAbl
dopmyna lNMyaccoHa pelueHus eLleHunA
PMy Y P MpeobpasoBaHue Pypbe. BbiBog hopmyrbl P -
3agayn Kowwm onst ypaBHeHUs ypaBHEHUN,
MMyaccoHa. . .
TENnonpoBOAHOCTH https://edu.vsu.ru/
course/view.php?i
d=19163
1.14. AHanuTtu4yeckue
MeToAbl
MeTtop ®ypbe pelueHus peme‘,:m;l
CMeLlaHHOW 3afayv Ans MpumeHeHue metoga Pypee ans ypaBHeHWit
aBHEHUS a3JTNYHbIX TUMOB KPaeBbIX YCIOBUN. '
yp P P y https://edu.vsu.ru/
TennonpoBogHOCTU . .
coursel/view.php?i
d=19163
1.15. AHanutu4yeckune
. . MeToAbl
. O0600LWEHHBIE QYHKLNN N 06O0BLLEHHDbIE A
OnemeHTbl COBPEMEHHOW pelweHusi
nponsBogHble. PerynsapHeie un .
maT.pusnku. MNMoHsTre . ypaBHEHUMN,
. N CUHrynsipHble 0606LWEHHbIE PYHKUUN. i
00006LWEHHOM hyHKUUK https://edu.vsu.ru/
OenbTa-dyHkumna Oupaka. ; .
course/view.php?i
d=19163
1.16. AHanunTtu4yeckue
. . . MeToAbl
CBépTka 0600LWEHHBIX PYHKUNN. A
[MoHsATME CBEPKM 1 N pelweHus
O606LWEHHOE peLleHune. .
dyHOAMEHTANbBHOIO ypaBHEHUH,
dPyHpameHTanbHoe pelleHve. PeweHne .
peLleHns https://edu.vsu.ru/
ypaBHEHUSI BO BCEM MPOCTPAHCTBE.. ; :
course/view.php?i
d=19163
1.17. AHanutu4yeckune
MeToAbl
MocTpoenune
y dyHOaMeHTaneHoe peLleHne ypaBHeEHNs | pelueHus
byHOAMEHTaNbHbIX peLLEeHWI .
N Jlannaca, TennonpoBogHOCTM 1M BOSTHOBOIO | YPaBHEHUH,
OCHOBHbIX YpaBHEHUN }
YpaBHEHUS. https://edu.vsu.ru/
MaT.n3nKu ; .
course/view.php?i
d=19163
1.18. AHanuTtu4yeckue
MeToAbl
MpumeHeHue annapaTa o
. . MocTtpoeHune dyHKumin [MpuHa ons pelueHus
0BO6LLEHHBIX YHKLMIA K .
N BOJTHOBOIO YpPaBHEHUS N YpaBHEHUS ypaBHEHUN,
NoCcTpoeHuto dyHKuun IMprHa .
TEennonpoBOAHOCTM B nonynpocTpaHcTee. | https://edu.vsu.ru/
B KAHOHUYeCKUx obnacrsx ; i
course/view.php?i
d=19163
2. [MpakTuyeckue 3aHATUSA
2.1. OnpepgeneHne ypaBHEHUS B YaCTHbIX AHanuTnyeckune
npou3BogHbix. MNoHATUE nopsigka MeToAbl
MoHATue ypaBHeHUA B ypaBHeHus. CTauMoHapHble U1 pelweHus
YaCTHbIX NPOU3BOAHbIX. HecTaLMOHapHbIE YpaBHEHWS. ypaBHEHUN,
OcCHOBHble ypaBHEHUSA annuntudeckune, runepbonuyeckmne un https://edu.vsu.ru/
MaT.cpm3nkn n 3agayn, c napabonunyeckne ypaBHeHust 2-ro nopsigka. | course/view.php?i
HUMW CBSA3aHHbIE .HavanbHble, kpaeBble 1 CMeLLaHHbIe d=19163
3aga4yn Ans OCHOBHbIX ypaBHEHUN
MaT.qu3nKN.
2.2. lMpuBeneHue kK kKaHOHNYeCcKoMy BUAY AHanuTnyeckune
MpuBeneHue Kk .
YPaBHEHUI C MOCTOSTHHbIMM MeToAbl
KaHOHW4YeCKOMY BUAY o
_ KoacphmumeHTamu (crnydarm MHOTMX pelueHus
YPaBHEHUIN B YACTHbIX .
nepeMeHHbIX) U C NepeMEHHbIMU ypaBHeHUN,

NPOM3BOAHBIX 2-r0 Nopsiaka.

.koapduumeHTamum (cnyyam 2-x

https://edu.vsu.ru/




nepemMeHHbIX)

course/view.php?i
d=19163

2.3. AHanuTtu4yeckue
o MeToAbl
BbiBog ypaBHeHUs konebaHuin CTpyHbI, eLeHS
BbiBOA OCHOBHbIX YpaBHEHMWN BOMTHOBOIO YpaBHEHWS, ypaBHEHMS 5paBHeHwﬁ
MaT.PU3nKu TeNnnonpoBOAHOCTU M YpaBHEHMS https://edu.vsu.ru/
[NyaccoHa. . .
coursel/view.php?i
d=19163
2.4. AHanuTtu4yeckue
1-1a 1 2-a cbopmynel puHa anga onepaTtopa | meToAbl
dopmynel NpuHa ons Jlannaca. Teopema eQUHCTBEHHOCTM ANsl | pelleHus
oneparopa Jlannaca u BHYTPEHHEN 1 BHELLHEN 3a4a4n HellmaHa. | ypaBHeHUA,
CNeacTBUSA N3 HUX. Heobxoaumoe ycnosue pasperimmMocTu https://edu.vsu.ru/
BHYTpPeHHen 3agaun HenmaHa.. course/view.php?i
d=19163
2.5. BbiBOA MHTErpanbHOro npeacraBneHns AHanuTtnyeckme
VHTerpanbHoe asaxabl anddepeHunpyemon yHKLMK. MeToAbl
beckoHevHasa guddepeHLnpyeMocTb pelueHus
npeacTaBneHne ABaxabl y -
. rapMoHUYecKon yHKLMKN 1 doopmyrna ypaBHEHUN,
onddepeHumpyemon :
cpegHero 3HadeHus. MpuHuun makcumyma. | https://edu.vsu.ru/
byHKLMN 1 CNeacTBUs U3 E y ; .
. AVHCTBEHHOCTb PeLLeHns BHYTPeHHen n | course/view.php?i
Heé. N -
BHelHen 3agayv OQupuxne. Teopema d=19163
Jlnysunns
2.6. MoHaTtue pyHkumm MpuHa. OyHkums puHa ﬁ:::u:rlqecme
MeTon dbyHKu FpuHa ansi 0N BHYTPEHHUX M BHELUHUX 3agad eme‘,:mn
A PyHKU P A Ovpuxne n Henmana. .MeTtog oTpaxeHus. P -
KpaeBbIX 3aay, CBA3aHHbIX C MocTpoeHie hyHKLMiA TpUHA B crydae ypaBHeHUN,
ypaBHeHnemM lNyaccoHa P y P y https://edu.vsu.ru/
nonynpocTpaHCTBa, Lwapa v ero ; o
BHelHocTu. Npeobpa3oBaHne KenbBuHa course/view.php?i
' © | d=19163
2.7. AHanutu4yeckune
Monatne 3agaun Wrypma-Jinysunns. MeToAbl
MeTon dypbe ans Teopema CTtekrnoBa. M?TO,CI, dypbe ans peweHuns
3agay OQupwuxne n HerimaHa B Kkpyre, ypaBHEHWH,
ypaBHeHus NyaccoHa .
BHELLHOCTU Kpyra, KomnbLe 1 https://fedu.vsu.ru/
NPSIMOYTrONbHUKE.. course/view.php?i
d=19163
2.8. AHanuTtu4yeckue
3apaya Koww ans ®
- . opmyna [anambepa.nnst cBO6OAHbIX MeToAbl
koneb6aHuit 6eCKOHEYHOM o N
konebaHui 6eckoHeuvHOoM CTpyHbI. MprHUMn | pelueHus
CTPYyHbI U hopmyna -
Oioamensa. ®opmyna Janambepa ans ypaBHEHUN,
Hanambepa. - . :
BbIHY>XOEHHbIX KonebaHuii 6eckoHe4HON https://edu.vsu.ru/
CTPYHbL. course/view.php?i
d=19163
2.9. AHanutuyeckune
MeToAbl
MeToa oTpaxeHusa ans 3apava o konebaHuax NonyorpaHNYeHHON | pelueHus
3agaun p konebaHumax CTPYHbIl. Pa3nuyHble TUNbl 3aKpenneHun ypaBHeHUN,
nonyorpaHNYeHHON CTPYHbI. neBoro KoHua. . https://fedu.vsu.ru/
course/view.php?i
d=19163
2.10. AHanuTtu4yeckue
MeToAbl
MeTton dypbe ons CwmelwaHHas 3agava o konebaHmsx pelueHus
ypaBHeHUs1 konebaHum OrPaHNUYEHHOW CTPYHbI. Pa3nunyHble TUMNbl | ypaBHEHUM,
OrpaHNYeHHON CTPYHBbI KpaeBbIX YCNOBUMN.. https://edu.vsu.ru/
course/view.php?i
d=19163
2.11. dopmynel MNyaccoHa n MeToa cipepuyeckunx cpegHux. dopmyna | AHanuTu4yeckue
Kupxroda peluennsa sagav .Nyaccona. Metog cnycka. ®opmyna MeToAbl
Kolwun ang BoniHoBOro Kupxroda. pelueHus




ypaBHeHus B 3-X U 2-MepHOM
cnyvae.

ypaBHEHWUH,
https://edu.vsu.ru/
courselview.php?i
d=19163

2.12. AHanuTtu4yeckue
MeToAbl
pelweHus

Teopembl €4MHCTBEHHOCTM WHuTerpan aHeprum. Teopembl ypaBHeHNit

ANl BONTHOBOIO YpaBHEHWS €[0VNHCTBEHHOCTM https://edu.vsu.ru/
course/view.php?i
d=19163

2.13. AHanuTtu4yeckue
MeToAbl

®opmyna fyaccoxa peweHus lMpeobpasoBaHue Pypbe. BoiBog chopmyrnbl peLienns
3agayn Kowwm ons ypaBHeHUs ypaBHEHUN,
MyaccoHa. . }
TENNONPOBOAHOCTH https://edu.vsu.ru/
courselview.php?i
d=19163
2.14. AHanuTtu4yeckue
MeTog Pypbe pelueHns M:Lzﬂ:'ﬂ
CMeLlaHHOW 3afaym Ans MpumeHeHue metoga Pypee ans 5paBHeHMl7I
ypaBHeHus pasnU4YHbIX TUMOB KPAaeBbIX YCIOBUN. https://edu.vsu.ru/
TENoNpPOBOAHOCTH ; .
course/view.php?i
d=19163
2.15. AHanunTtu4yeckue
. N MeToAbl
OnemMeHTbl COBPEMEHHOM OBo611EHHLIE (yHKUMY U 0GOBLISHHBIS peweHus
nponsBogHble. PerynsapHelie un -
mMart.pmsnkun. MNoHaTre - ypaBHEHUN,
. M CUHrynsipHble 0006LWEHHbBIE PYHKLUN. .
0000LWEHHOM yHKUMUK TenbTa-chyHKuus fvpaka https://edu.vsu.ru/
yHKU paka. course/view.php?i
d=19163
2.16. AHanutu4yeckune
. R N MeToAbl
[MoHsATME CBEPKM 1 Caéprka 0696”46””"')( CPYHKLMIA. pelweHus
O606LWéHHOe peLueHne. .
dyHAaMEHTaNbHOro ypaBHeHUN,
dyHaameHTaneHoe pelueHue. PelweHune .
peLueHus https://fedu.vsu.ru/
ypaBHEHNS BO BCEM NPOCTPAHCTBE.. ; :
course/view.php?i
d=19163

2.17. AHanuTtu4yeckue

MeToAbl
MNocTpoeHue ®
y YHOAMEHTarnbHOE peLleHNE YPaBHEHNS | peLleHus
hbyHOAMeEHTaNbHbIX PELUEHUN -
N Jlannaca, TennonpoBogHOCTM 1 BOSTHOBOIO | YPaBHEHUM,
OCHOBHbIX YpaBHEHWM .
ypaBHEeHuUs. https://edu.vsu.ru/
MaTt.on3nKn . .
course/view.php?i
d=19163

2.18. AHanutuyeckune

MeToAbl
MpumeHeHue annapaTa o
e 9 MocTpoeHune dpyHKumn NpuHa ana pelueHus
OBOBLLEHHBIX PYHKLMI K .
BOJSTHOBOMO YPaBHEHMWS U YPaBHEHMS ypaBHeHUN,

nocTpoeHuto MyHKUun IMprHa
B KAHOHU4Yeckux obnacrsax

TennonpoBOAHOCTY B MONYNPOCTPAHCTBE.

https://edu.vsu.ru/
course/view.php?i
d=19163

13.2. Tembl (pasaensbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHaTUN (4acoB)
Ne HanmeHoBaHue pasgena ~
Mpaktny | Jlabopat CamocTtosiTenb
n/n ONCUMMINHBI JNekuumn Bcero
eckme OpHble | Has paboTa
1 MoHATME ypaBHEHMS B YaCTHbIX 1 1 1 4
' npon3eogHblX. OCHOBHbIE




ypaBHEHUs1 MaT. (OU3UKU 1
3a4a4u, C HAMU CBsi3aHHbIe.

MpviBeAeHME K KAHOHWUYECKOMY

2. BMOY YPaBHEHWUIN B YaCTHbIX 4 4 2 6
NPOn3BOAHbIX 2-r0 NopsaKa.
3 BbIBOA OCHOBHbIX YpaBHEHUN 3 > 2 7
MaTt. OM3KKMN.

dopmynel NpyHa ans onepatopa
Jlannaca v cnegcTBusi U3 HUX.

WHTerpansHoe npeacraBneHune
5. nBaxabl anddepeHumnpyemon 2 2 1 6
YHKUUN N CreacTBus N3 Heé.

MeTtoa cpyHkumm MpuHa ans
6. KpaeBblX 3a4a4, CBA3aHHbIX C 2 3 2 7
ypaBHeHwuemMm [lyaccoHa.

MeTtopn ®ypbe anga ypaBHeHUs
IMyaccoHa.

Bapaya Kowwu gnsa konebaHun
8. B6eCKOHEeYHON CTPYHbI U 2 2 2 6
dopmyna Janambepa.

MeToa oTpaxkeHusa Ansa 3agaym p
9. konebaHnsix nonyorpaHUyYeHHON 2 2 1 6
CTPYHbI.

MeTog ®ypbe onst ypaBHEHNS
10. konebaHuin orpaHN4YeHHOMN 4 4 2 6
CTPYHBI.

dopmynebl MNMyaccoHa n Kupxroga
peweHuns 3agadq Kowm gns
BOJTHOBOIO ypaBHeHMs B 3-X u 2-
MEPHOM cryyae.

11.

TeopeMbl e AUHCTBEHHOCTU Ans
BOJIHOBOIO ypaBHEHMUS.

12.

dopmyna lNMyaccoHa pelueHus
13. 3agaym Kowwm ons ypaBHeHus 2 2 2 6
TEeNnnonpoBOAHOCTU

MeTog ®ypbe pelueHus
CMeLLaHHOM 3adaum ans 4 4 2 6
YpaBHEHUs TennonpoBOAHOCTH.

14.

OnemMeHTbl COBpEMEHHOM
15. MaT.coun3nkun. NoHaTue 2 2 1 6
06006LLEHHON DYHKLMN.

MoHaTne CBEPTKN U

16.
dyHAaMEHTamNbLHOIo peLleHus.

MocTpoeHue pyHaamMeHTanbHbIX
17. peLLeHUn OCHOBHbIX YpaBHEHUI 4 2 2 6
MaT. PU3nKU.

lMpumeHeHne annapaTta
0606LLEHHBIX PYHKLMIA K

18. o 4 2 1 6
NoCTPOeHUIo PYHKUUN pruHa B
KaHOHMYecKux obnacTtsx.
WToro: 48 32 28 108

14. MeToan4yeckue ykasaHus ans ob6y4yaroLmxcsi N0 0OCBOEHUIO AUCLIUNIIUHDI
(pekomeHOayuu obydyarouuMcs o 0C8OEHUK OUCUUMIUHBI: yKazaHue Hauboree
CIOXHbIX pa3derios, paboma ¢ KOHcriekmamu nekyud, rnpe3eHmauuoHHbIM
MamepuarsioMm, pekomeHAayuu ro 8bINMoSIHEHUIO Kypcoeol pabomel, Mo opeaHusayuu
camocmosimersibHoU pabomel 1o ducyurnnuHe u op)

OcBoeHVe ANCUMMANHBI «AHAJIMTHYECKHE METOAbI pPelleHHsl ypaBHeHWii» BKIOYaeT
NEKUMOHHbIE  3aHATUS, MNpPaKTUYECKMEe 3aHATMS UM CaMOCTOSTENbHyl  paboTy
oby4aromxca.



Ha nepBom 3aHATMM CTygQeHT nonyyaeT WHopmauuio Ans AOCTyna K KOMMMEKCy
y4yebHO-MeToaMYECKNX MaTepUarnos.

JIeKUMOHHbIE  3aHATMS  MOCBSILLEHbI  PACCMOTPEHUID  TEOPETMYECKMX  OCHOB
COCTaBIAOLWMX COBPEMEHHbIE HAY4YHble HanpaBfieHUs TEOPUM YNPYroCTU, KIHYEBbLIX
NPUHUMNOB, 6a30BbLIX MOHATU, CTaHAAPTOB U METOAOSOIMA.

MpakTnyeckne 3aHATMA NpeaHasHadeHbl And QOPMUPOBAHUS YMEHUA U HaBbIKOB,
3akpenneHHbix komneteHunn no OlNOI. OHu opraHM3oBLIBalOTCA B Buae paboTtbl Hag
NPaKTUKOOPUEHTUPOBAHHbIMM  3aJaHMsMKW, OOMAaLlHWE 3ajaHus, cobecenoBaHus,
BbIMOMNHeHWe pedepara.

CamocTosaTenbHaa paboTa CTyaeHTOB BkMoyaeT B ceba npopabotky y4vebHoro
MaTepuana nekuun, pasbop 3agaHun, noarotoBky pedepaTa.

[na ycnewHoro oCBOEHUSA OUCUUNIMHBI peKoMeHayeTcss NoapoOHO KOHCNEKTUpOBaTb
NEKUMOHHbIN MaTepuan, NpocMaTpmMBaTb OCHOBHYIO U JOMNOMHUTENBHYO NMTEpaTypy no
COOTBETCTBYHOLLEN TEME, YTOOLI CUCTEMATU3NPOBATL N3yHaeMbli MmaTepuarn.

Tekywas atrectaumsa. B TeyeHne cemecTtpa obyyarommcsa npeanaraeTcs BbIMOMHUTD
NPaKTUKOOPUEHTUPOBAHHbIE, AOMALUHME  33aJaHus W KOHTPOSbHy  paboTy.
MpomexyToyHaa aTTecTtauma npoBoauTcs B dopMe cobecefoBaHMsi Ha OCHOBE
Bonpocos 13 n.20.2 .

Mpn ncnonb3oBaHUM OUCTAHLMOHHBLIX 0Opa3oBaTeNibHbIX TEXHOMNOMMN U 3MEKTPOHHOIrO
oby4yeHna cnenyeTt BbINOMNHATL BCE YyKasaHusa npenogasatend no pabote Ha LMS-
nnatcpopme, CBOEBPEMEHHO MoAkn4aTbCcs K online-3aHaTuam,  cobniogaTb
pekomMeHaauum no opraHM3aumnm camocTosaATENbHON paboThl.

15. NepeyYyeHb OCHOBHOM M AOMNONTHUTENBLHON NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHasi nuTepaTypa:

Ne

NcToYuHMK
n/n

KapuyeBckuin, M. M. YpaBHeHUss matemaTudeckon cnankun. [JononHUTENbHbIE rNaBbl [SNEKTPOHHbIN

1 pecypc] / Kapuesckui M. M., Maenoea M. ®. — 2-e n3g., gon. — Cankt-lNeTepbypr : IlaHb, 2016 .—
) 276 c. — Knura n3 konnekuyun JlaHb - Matematuka .— ISBN 978-5-8114-2133-6 .—

<URL:http://e.lanbook.com/books/element.php?pll id=72983>.

EmenbsaHoB, B. M. YpaBHeHua matemaTndeckon pusnkn. MNpakTukym no peleHunto 3agav
[BnekTpoHHbIN pecypc] / EmenbsiHoB B. M., PuibakuHa E. A. — 2-e u3g., ctep. — CaHkT-leTepbypr
: NNaHb, 2016 .— 216 ¢c. — PekomeHaoBaHoO Y4yebHO-MeToanYeckum oobeguHEeHMEM Mo

2 YHVUBEPCUTETCKOMY MONUTEXHUYECKOMY 0Opa3oBaHuMio B Ka4ecTBe y4ebHoro nocobust ons
CTYAEHTOB BbICLUMX y4EOHbIX 3aBeAeHNA, 0by4vatoLLmMxXcs No HanpaereHnsaM NoAroTOBKU
«TexHnuyeckaa cumauka» u «lpuknagHas mexaHuka» .— KHura us konnekuum Jlaub - dusmka .—
ISBN 978-5-8114-0863-4 .— <URL:http://e.lanbook.com/books/element.php?pll id=71748>.

FonockokoB, [l. . Kypc matemaTtuyeckon pusmkm ¢ ucnonb3osaHnem naketa Maple
[SnekTpoHHbIN pecypc] / Fonockokos f. . — 2-e n3a., ucnp. — Caxkr-lNeTepbypr : JlaHb, 2015 .—
3 576 c. — OonyweHo YMO no obpasoBaHuto B 061acTv rmapoMeTeoporiornm B kKa4ecTee y4ebHoro

* | nocobusa ans CTyAeHTOoB By30B, 00yvaloLWwmuxcsa no HanpasneHusam: « mgpoMeTeoponorns»
«[lMpuknagHasa rugpomeTeoponorus» .— KHura us konnekuun Jlads - Matematumka .— ISBN 978-5-
8114-1854-1 .— <URL:http://e.lanbook.com/books/element.php?pll id=67461>.

6) gononHUTenbHasa nuTepaTypa:

Ne
NcToYHuMK
n/n
Mbiwkuc, A. [1. Jlekyuu o ebicwel Mamemamuke [QnekmpoHHbil pecypc] / Mbiwkuc A. . —
1 6-e us0.,ucnp. — CaHkm-lemepbype : JlaHb, 2009 .— 688 c. — KHueza u3 konnekyuu JlaHb -

Mamemamuka .— ISBN 978-5-8114-0572-5 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=281>.

2. | Kupees, B. N. YucneHHbie memodbl 8 npumepax u 3adadax [OnekmpoHHbIlU pecypc] / Kupees



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9A%D0%B0%D1%80%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=72983
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=71748
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%93%D0%BE%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D0%BA%D0%BE%D0%B2,%20%D0%94.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=67461
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9C%D1%8B%D1%88%D0%BA%D0%B8%D1%81,%20%D0%90.%20%D0%94.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=281
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9A%D0%B8%D1%80%D0%B5%D0%B5%D0%B2,%20%D0%92.%20%D0%98.%5B1,1004,4,101%5D&LANG=rus

B. U., Nanmeneees A. B. — 4-e u3d., ucnp. — CaHkm-llemepbype : JlaHb, 2015 .— 448 c. —
HonyweHo YMO rio obpasosaHuto 8 obnacmu rpuknadHoU MameMamuKu U yripagneHusi
KadecmeoMm 8 kayecmee y4ebHo20 nocobusi Orsi cmydeHmos 8y308, 0bydyarouuxcs rno
HanpasneHuro 231300 — «[lNpuknadHas mamemamukay .— KHuza u3 konnekuuu J1aHb -
Mamemamuka .— ISBN 978-5-8114-1888-6 .—
<URL.:http://e.lanbook.com/books/element.php?pll id=65043>.

YydeceHko, B. ®@. C60pHUK 3adaHuli Mo crieyuasbHbIM Kypcam ebicuiell Mamemamuku
(murosbie pacdyemel) [OrnekmpoHHbIl pecypc] / HydeceHko B. ®. — 5-e u3d.,cmep. — CaHKkm-
lMemepbype : JlaHb, 2010 .— 192 ¢. — KHuea u3 konnekyuu JlaHb - Mamemamuka .— ISBN 5-
8114-0661-4 .— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=433>.

B) MHPOPMaLMOHHbIE 3MEKTPOHHO-0Opa3oBaTeNlbHbIE PECYPCHI:

Ne
NcTouHKMK
n/n
1 DIeKTpOHHO-O0uOIMoTeuHas cucteMa «JIaHby (JOCTYIT OCYIECTBIISETCS 110
azapecy: https://e.lanbook.com/
2 AHanunTu4yeckue meToabl peleHnsa ypaBHeHun, https://edu.vsu.ru/course/view.php?id=19163

16. lMepeyeHb y4yeOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOSTENIbHOM

paboTbl (y4ebHo-memoduyeckue pekomeHdayuu, rnocobus, 3a0ayHuKuU,
MemooOuYecKue yKasaHusi M0 8bIMOSTHEHUIO Mpakmu4eckux (KOHMPOJsIbHbIX), KYpPCOo8bIX
pabom u 0p.)

CamocTosaTenbHaa pabota obyvarouierocsa OorkHa BKNYaTb B cebsi MOAroToBKY K
NpakTU4eckKnm K nabopaTopHbIM 3aHATUSAM, BbIMNOMHEHME 3aJaHUn NO  Kypcy,
coaepxaHne KotToporo npueegeHo B .20, U NOAroTOBKY K MPOMEXYTOYHOM aTTecTauumm.
Ana obecnevyeHna camocTosTeNbHOM paboTbl CTYOEHTOB B 9NEKTPOHHOM Kypce
ANCUMNNUHBI Ha obpasoBaTenbHOM nopTane «ONEeKTPOHHbIN yHUBepcuTeT BlY»
cchopmMupoBaH y4ebOHO-MEeTOAMYECKUA  KOMMJSIEKC, KOTOpbIA BKMAYaeT B cebs:
nporpaMmmy Kypca, y4vebHble nocobus n cnpaBouYHble MaTepuanbl, MeTOAUYEeCKne
yKaszaHua no BbIMNOMAHEHWO nabopaTtopHbix paboT. CTygeHTbl MNonyyarT [OCTyn K
AaHHbIM MaTepuanam Ha NePBOM 3aHATUN NO OUCLUNIIMHE.

YkasaHHble B y4eOHO-MeTo4MYEeCKOM KOoMMeKce y4yebHble nocobus u cnpaBoYHbIe
Martepuansl A8 CaMOCTOATENbHOM paboThl, NPUBEAEHLI B TAbNMLLE HUXE:

Ne

NCTOYHMK
n/n
1 [TonoxxeHne 00 opraHu3alKi caMOCTOSATENBHON paboThl 00yJaromuxcs B Boponexxckom
TOCYJapCTBEHHOM YHUBEPCUTETE
KapueBckuit, M. M. YpaBHeHus matematnyeckon pumaunkn. [JononHuTenbHble rnasbl [QNEKTPOHHbIV
2 pecypc] / Kapuesckuii M. M., MNMaenoea M. ®. — 2-e n3g., gon. — CaHkT-lNeTepbypr : JlaHb, 2016 .—

276 c. — Knura ua konnekuumn Jlanb - Matematnka .— ISBN 978-5-8114-2133-6 .—
<URL:http://e.lanbook.com/books/element.php?pll id=72983>.

EmenbsaHoB, B. M. YpaBHeHua matematndeckon pusnkn. MNpakTukym no peleHunto sagav
[BnekTpoHHbIN pecypc] / EmenbsiHoB B. M., PuibakuHa E. A. — 2-e u3g., ctep. — CaHkT-IeTepbypr
: NaHb, 2016 .— 216 ¢c. — PekomeHaoBaHoO Y4yebHO-MeToanYeckum obbeguHEHMEM Mo

3. YHUBEPCUTETCKOMY MONMTEXHUYECKOMY 0Opa3oBaHuUio B kadecTBe y4ebHoro nocobus ans
CTYOEHTOB BbICLUMX Y4E€OHbIX 3aBeAeHMIA, 00y4aroLMXCS NO HanpaBneHNsIM NOArOTOBKM
«TexHnuyeckasa cdmauka» u «lpuknagHast MmexaHuka» .— KHura us konnekuum JlaHb - dusmka .—
ISBN 978-5-8114-0863-4 .— <URL:http://e.lanbook.com/books/element.php?pll id=71748>.

FonockokoB, [l. . Kypc matemaTtuyeckon pusmkm ¢ ucnonb3osaHnem naketa Maple
[@nekTpoHHbIn pecypc] / Monockokos [. 1. — 2-e n3a., ucnp. — CankT-lNeTepbypr : JlaHb, 2015 .—
576 c. — JonyweHo YMO no obpasoBaHuto B 001acTv rmapoMeTeOpOsiorMn B kKa4ecTee y4ebHoro
nocobvs Ans cTyaeHTOB BYy30B, 00y4aloLmMXCcsi N0 HanpaBneHusam: «fmgpomeTeoponorusa» u
«[puknagHas rugpomeTteoponornsay .— KHura ns konnekuunn Nanb - MatemaTtumka .— ISBN 978-5-
8114-1854-1 .— <URL:http://e.lanbook.com/books/element.php?pll id=67461>.

5. AHanuTunyeckmne MeToabl peweHusi ypaBHeHun, https://edu.vsu.ru/course/view.php?id=19163



http://e.lanbook.com/books/element.php?pl1_id=65043
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%A7%D1%83%D0%B4%D0%B5%D1%81%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92.%20%D0%A4.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=433
https://e.lanbook.com/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%9A%D0%B0%D1%80%D1%87%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=72983
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%95%D0%BC%D0%B5%D0%BB%D1%8C%D1%8F%D0%BD%D0%BE%D0%B2,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=71748
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4934&TERM=%D0%93%D0%BE%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D0%BA%D0%BE%D0%B2,%20%D0%94.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=67461

17. UHcpopmMaLMOHHbIE TeXHONOrMmu, Ucnonb3lyemMmble ANA peanusauum y4yebHom
OUCUMNIUHBLI, BKIlOYas nporpamMMmHoe obecneyeHne U UHEPOPMALMOHHO-
cnpaBoOYHble CUCTEMbI (MNP HEOBXOAUMOCTH):

Mpn peanusauumn OUCUMNAWHBI  UCNONBL3YOTCA  cnegylowme obpasoBaTesibHble
TEXHOMOMMN: NOTMYeckoe MOCTPOEHME AUCUMMIMHBI, 0603HayYeHne TEeopeTUYECKOro u
NPaKTUYECKOro KOMMOHEHTOB B ydebHom maTepuane. [NpumeHsATCa pasHble TuMbl
nekuun (BBoaHas, ob63opHasi, MHpopmaLmoHHasi, NpobremHas).

NHdbopMaLMOHHbIE TEXHONOMMM AN peanua3aumm y4ebHon ANCLUMNINHDI:

- TEXHOMOMMN CUHXPOHHOMO N aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U
npenogaBaTens NocpeacTBOM Cryb (CepBMCOB) NO NEPECHISIKE U NOSTYYEHUIO
3NEKTPOHHbIX COOOLLEHMIA, B TOM Ynche, No ceTu NHTepHeT a Takke gpyrne VIHTepHeT-
pecypchbl, NnpuBeaeHHble B N.158B.;

- CEpBUC 3M1EKTPOHHON NOYThI A1 OnepaTUBHOM CBSI3N NpenoaaBaTensi U CTyAEeHTOB.

AvcumnnuHa peannsyeTcs C NPUMEHEHUEM ANEKTPOHHOIO 0ByYeHNs U ANCTaHUMOHHbIX
obpasoBaTenbHbIX TEXHOMOMMW, AONs  OpraHM3aumm CaMoCTOsATENbHOM  paboThbl
0o0y4aloLnXCa NUCMONb3yeTCsl OHMAMH-KYPC AHanuTUyeckue MeToAbl peleHWUs ypaBHEeHWM,
https://edu.vsu.ru/course/view.php?id=19163, pa3MeLLleHHbIn Ha nnatopme INEKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke apyrme NHTepHET-pecypchbl, NpuBeaEeHHbIE
B n.158..

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne AUCLUMUNNUHBI: Y4yebHas
ayanTopust Ang NpoBeaeHus nekunin cneynanmampoBaHHas Mebenb, KOMMNbITep
(HoyTOYK), MynbTUMeauIHoe obopyaoBaHmne (MPOEKTOp, 3KpaH, cpeacTaa
3BYKOBOCMNPOU3BEAEHMS).

YyebHasa aygutopus ans npakTMyYeckux 3aHATUn: cneynanmampoBaHHas Mebens,
nepcoHarnbHblE KOMMbLIOTEPDLI B KONMYecTBe, obecneymsaroLLeM BO3MOXHOCTb
nHanBMAayanbHon paboTbl, KOMNbIOTEP NpenofaBaTens, MynbTUMEANNHOE
obopynoBaHue (NPOEKTOp, IKpaH).

[ns camocTosTenbHON paboTbl HEOOXOAMMbI KOMMbIOTEPHbIE KNAacChl,
NMOMELLIEHUNS, OCHALLEHHbIE KOMMbIOTEPAMM C AOCTYNOM K ceTh MIHTepHer.

MporpammHoe obecneveHne: OC Windows 8 (10), uHTepHeT-6pay3ep (Google
Chrome, Mozilla Firefox), MO Adobe Reader, nakeT ctTaHOapTHbIX OPUCHbIX
NpUNoXeHnn ona paboTbl ¢ AokymeHTamu, Tabnuuammn (MS Office, MonOdc,
LibreOffice)

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEN U MPOMEXYTOYHOMN
aTtTectauum

MopsAdoK  OUEHKM  OCBOEHUst  obydawowumucs  ydyebHoro  maTepuana
onpeaenseTcs coaep)kaHMeM criedyoLmnx pasgenos ANCUUMINHGI

Ne HamginﬁgHme KomneTte inpukatop(bi)
- basn AOCTMXKEHUS OueHou4Hble cpeacTBa
n/n OUCUNNINHDI HUMA(n) KOMMETEHLIN
(moagyns)




HaumeHoBaHue

NuankaTop(bl)

Ne pasgena KomneTte OCTVKEHS OueHouHble cpeacTea
n/n ANCUNNNUHBI HUmMA(n) KOMNETEHLMN
(mogyns)
lMoHATME ypaBHEHMS B CobecedosaHue
I7
) | omossomen | orict | o1 | (e
Mart.cpm3nkm n 3agayn, c OlK-1.2 KoHmponbHasi paboma
HUMW CBSI3aHHbIE
MpuBeaeHue k CobecedosaHue
lMpakmukoopueHmuposa e
2. ;s::::: |/|e |7|C KBO :Agci:ﬂx( OMK-1 OfNK-1.1, 3;6;Hu25005;w1uggaaakf{$;
MPOU3BOAHBIX 2-T0 OrlK-1.2 KoHmponbHasi paboma
nopsaka.
3 BbIBO/, OCHOBHbIX OrlK-1 OrlK-1.1, CobecedosaHue
ypaBHEHU MaT.pun3nkm OnkK-1.2
dopmynel NpuHa ons : : lMpakmukoopueHmupos8aHHble
4 onepaTopa Jlannaca u OnK-1 OIHKK 11, 3adaHusi/OomawiHue 3adaHusi
CNeLCTBUS U3 HUX. OMK-1.2
VikTerpaneHoe CobecedosaHue
npeﬂ(;‘;aBﬂbelHVle OI—I K'l OI—I K‘l 1 npaKmUKOOpueHmUpOGaHHble
5 AsaXA . o 3adaHus/domawHue 3adaHusi
anddepeHunpyemon
KonmponbHas paboma
hyHKLMKN 1 cneacTBus
13 Heé.
CobecedosaHue
Metoa dpyrkumm pua lMpakmukoopueHmMuposaHHbie
6 ANS KpaeBsbIX 3a7ay, OrlK-1 OrlK-1.1, 3a9aH U doMaLUHUe sadaHUs
CBA3AHHbIX C KoHmponbHas paboma
ypaBHeHunem lyaccoHa
CobecedosaHue
: lMpakmukoopueHmuposaHHble
7 Meton dypbe Ans OfK-1 OriK-1.2 3adaHusi/domaluHue 3adaHusi
ypaBHeHus [NyaccoHa
KonmponbHas paboma
Sapaua KOLLIVIV,EU'IFI CobecedosaHue
secronmeea ™ o | oML
8 Py OlnK-1.2 3adaHusi/OomawiHue 3adaHusi
dopmyna Janambepa.
KoHmponbHas paboma
Meton oTpaxenms Ans lMpakmukoopueHmMuposaHHsbie
3agaum p konebaHusx OrlK-1 OrkK-1.1, P p P
9 4 3alaHusi/OomaluHue 3adaHusi
nonyorpaHn4eHHoON
CTPYHBI.
MeTtoa ®ypbe ons OMK-1 lMpakmukoopueHmuposaHHble
10 | ypaBHeHus KonebaHui OrlK-1.2 3adaHusi/domawiHue 3adaHus
OrPaHNYEHHOW CTPYHBI
®opwmynsl [NyaccoHa u CobecedosaHue
Kupxroda peLueHuns OMK-1 lMpakmukoopueHmuposaHHble
11 3agady Kowwm ans OrikK-1.2 3adaHus/OomaluHue 3adaHusi
BOJSTHOBOrO YpaBHEHMS B KoHmponbsHas paboma
3-X 1 2-MepHOM cnyyae.
CobecedosaHue
Teopembl : _ lMpakmukoopueHmMuposaHHsbie
12 €AWHCTBEHHOCTU Ans OMK-1 OMK-1.1, 3adaHusi/OomawiHue 3adaHusi
BOJTHOBOIO YpaBHEHMS KoHmponbHas paboma
dopmyna lMyaccoHa OlMK-1 OmMK-1.1, CobecedosaHue
13 | peweHwus 3agaymn Kowm lMpakmukoopueHmuposaHHble

a4 ypaBHEHUA

3adaHusi/OomawiHue 3adaHusi




Ne Hamgng?ZHme KomneTte ViHavkaTop(bi)
a basn AOCTUXKEHNSA OueHou4Hble cpeacTBa
n/n ANCUNNNUHBI HUmMA(n) KOMNETEHLMN
(moayns)
TENNoNPOBOAHOCTH KonmponbHas paboma

MeTog ®ypbe pelueHns oMK
CMeLLaHHOW 3aaauv Ans -1
ypaBHeHUs! OrK-1.2
TENoNpPoOBOAHOCTU
OnemMeHTbl -
COBPEMEHHOMN -1 CobecedosaHue
maT.pmamnku. MoHsaTre OfK-1.2
00006LWEHHOM yHKLUK
MowsiTue caepki u OriKk-1 OrlK-1.1, CobecedosaHue
16 dyHAaMeHTanbHOro
peLleHns
MocTtpoeHune lMpakmukoopueHmMupoeaHHbIe
byHAaMeHTarnbHbIX OlnK-1 OrlK-1.1, 3a0aHusi/domawiHue 3adaHusi
PEeLLEHNIA OCHOBHbIX OnkK-1.2
ypaBHEHUN MaT.OU3NKN
MpvmeHeHne annapaTa lMpakmukoopueHmuposaHHble
0000LWEHHBLIX YHKLMIA OMK-1 OnNK-1.1 3adaHusi/OomauwHue 3adaHusi
18 | KNoCcTpoeHuo YHKLNIA 2
"puHa B KAHOHWMYECKMX OrK-1.2
obnacrtax

lMpakmukoopueHmMuUpo8aHHbIe
3adaHusi/OomawiHue 3adaHusi

14

15

17

MpomexyToyHas aTTecTauus

. [NepeyeHb sorpocos
dhopMa KOHTPOSIS — 3a4eT C OLEeHKOW

20. TwvnoBble oOuUEHOYHble cpeacTBa WU MeToAMYECKMEe  MaTepuanbl,
onpeaensiowue npoueaypbl oueHUBaHUA

20.1. TeKyWw MM KOHTPOJIb YCNeBaeMoCTH

KoHTpornb ycneBaemMocTu no ANCUMMIIMHE OCYLLECTBMASIETCA C MOMOLLbIO
crneayLmnx oLeHOYHbIX CPeacTB:
[NpakmukoopueHmupoeaHHbIe 3adaHusi/OoMaliHUe 3adaHusi

(HaumMeHosaHuUe oUeHOYHO20 cpedcmea meKyuw,e2o KOHMPOIis ycriegaemMocmu)
lMepeyeHb 3agaHn U3 3agadvHUKOB M nocobun 13 n.15a, 16. Hanpumep:
1. OHpe,[[eJ'II/ITB TUIT YpaBHCHUA C YaCTHBIMHU IIPOU3BOJHBIMU:
a) uXX-2qu+1Ouyy+u:O,

0) 2uXX+4qu+2uyy-2uX+4uy:O,

2. OHpe,[[eJ'H/ITB TUIT YpaBHCHUA C YaCTHBIMHU IIPOU3BOJHBIMU:
a) 2U, \~Uy\+3U, -u=0,

yy "Xy
0) 4(uXX+uyy)-qu+2(uX+uy):0,

Onucanne TeXHOJI0rHM MpoBeaeHus [1poBOANTCA NyTEM NPOBEPKN BbINOMHEHHbLIX
yrnpaKHeHUN
Kputepum 1 Wwkanbl oueHUBaHUA

OueHka Kputepun oueHok

I'IpanmbHoe pewieHne 3agadn. I'Ionyqub| OCHOBHbIE XapaKTeEPUCTUKN

OTnnyHo obbekToB

[MpasunbHoe  peweHue 3ada4qu. [lorydeHbl  OCHOBHbIE

XopoLlo
xapakmepucmuku 06beKmos, Ho ecmb HEKOMOopPbIe OWUBKU.

YpnoBneTBopuTenbHo | HenpasunbHoe peweHue 3adadqyu, HO 8epHO 8bibpaH Memod




pelweHus.

HeynosneTtBoputens | HenpasusnbHoe peweHue 3adadqu, npuyeM HE8epHO 6bibpaH
HO mMemod peuweHus.
KoHmponbHas paboma
3. Bremumure COOCTBEHHEBIE 3HAYEHUS u COOCTBEHHBIE byHKIMH 3a1a4n

y'"+Ay =0,y (0) =y(l)=0. Chopmynupyiite ux cBoicTBa.
4. Beimummre OCHOBHBIE CBOWMCTBA COOCTBEHHBIX 3HAYCHUH W COOCTBEHHBIC (PYHKIMD
3agaun typma-JlnyBusis.

5. [TpoBepuTs, SIBISIOTCS T (YHKITUH ulzsinXCOSSy u u2:X2+25y2+25xy pelIeHusIMH

ypaBHEHUs ZSUXX-uyy:
6. OnpenenuTp TUIT

a) 2uyy-uxy+3ux-u:O,

0) 4(uXX+uyy)-qu
Pemmte xpaeByro
Pemmmts xpaeByro
Pemmts xpaeByro

© oo~

0.

YpaBHCHUS C HAaCTHBIMHU ITPON3BOAHBIMU

+2(uX+uy):0,

3amauy 4y"+y=cosx, y(-n)=y'(x)=0.
3amgauay y'+Ay=0, A=1, y'(0)=1, y'(=)=0.
3amauy Yy'-4y=4x, y'(0)= -1, y(1)=1.

10.  IlpoBepurtsb, SBISIOTCS 1M QYHKLMH Y1 =COS U Yo=COSTX COOCTBCHHBIMU (QYHKIMAMU

3agaun LItypma-JInyswuis y'+Lhy=0, y'(0)=y'(6)=0. HaiiTi COOTBETCTBYIOIIIHE COOCTBEHHbIC
3HA4YEHUsI, €CIIM OHH CYIIECTBYIOT.

Onucanne TeXHOJOTHH NMpOBEACHUSA HpOBOILI/ITCﬂ Ha NPAKTHUYCCKOM 3aHATUH, BPEMA
IIPpOBCACHUA 2 yaca. PCSy.]'IBTaTBI MPpEAOCTABJIAKOTCA Ha IIPOBEPKY B IMCBbMCHHOM BHU/IC.

KpI/ITepVIVI M WKanbl oueHnBaHuA

OueHka Kputepun oueHok
MpaBunbHOe pelleHne 3agadn. [lonyvyeHbl OCHOBHbIE XapaKTepPUCTUKM
OTHMLIHO Og'beKTOB P ? Y b P
Xopotwo lMpasunbHoe  peweHue 3ada4qu. [loslydeHbl  OCHOBHbIE
Xapakmepucmuku 06beKmos, HO ecmb HEKOMOPbIe OWUBKU.
HenpasunbHoe peweHue 3adayu, HO B8epHO 6bibpaH Memod
YOoBneTBOPUTESNIbHO
peweHus.
HeynoBnetBoputens | HenpasunbHoe peweHue 3adadqu, rnpudemM Hee8epHO 8bibpaH
HO mMemod peuwleHus.
CobecepoBaHue

lNMepeyeHb BonpocoB

Ansa cobeceaoBaHuA:

1) 3akpbiTble 3a4aHus (TECTOBbIE, CPeAHU YPOBEHL CITOXHOCTU):

1. ypaBHeHI/Ie B YAaCTHbIX NMPON3BOAHbLIX, pelleHne KOTOPOro ornncbiBaeT konebaHus

CTPYHbI (YKaxute Tun):

o [I'vnepbonuyeckoro Tuna

o AnnunTuyeckoro Tuna
o [lapabonuyeckoro Tmna

2. BepHbl nu yTBEpXOEHNA?




A) [1na ogHOMepHOro BOSIHOBOro ypaBHeHus 3agada Kowmn nmeet Bua: Uy = a’ (Unx +

] %.u:‘?"(xz}’)m:r.uzw(xn}’)-
W)

B) ObLyee pelueHne 0 gHOMEPHOro BOSTHOBOIO YpaBHEHUSA MOXHO 3anncaTtb B BUAe
u(x,t) = Cy(x-at) + Cy(x+at), rae Cy n C, - yHKUMK, onpeaensemMble B 3aBUCUMOCTU OT
HavarnbHbIX YCITOBUN.

3. BepHbl nn yTBEPXKOEHUA?

v, T
=a .
A) OHOMepHOe BOMHOBOE YpaBHEHWE UMeeT Bua: o Axt

B) Y3nbl CTOSAMEN BOSHbI - 3TO TOYKWU BOSIHbI, KOTOpPbIE OCTAOTCA HeENOABWXHLIMN.

A-pa, B-pa

4 . YpaBHeHMEe B YaCTHbIX MPOU3BOAHbIX, peLleHre KOTOPOro onucbiBaeT
ANpdy3noHHbIE Npouecchl (YKaxuTe Tun):

o [nnepbonnyeckoro Tuna

o JnNNUNTUYeCcKoro Tmna

o MNapabonuyeckoro Tuna

5 YpaBHeHMe B YaCTHbIX NPOU3BOAHbIX, PELLUEHNE KOTOPOro ONUChiBaeT CTaunoHapHbIe
npouecchol (yKkaxute Tun):

o [nnepbonnyeckoro Tuna

o dNAUMNTUYECKOro Tuna

o [Mapabonuyeckoro Tmna

6. 3aﬂ,a‘-|a Kowwu ans OOQHOMEPHOro BOJIHOBOIO ypaBHEHUA UMEET BUA.

?) U = a-2Uxx ) U ) = Q:(I:I, U!‘|?-|:| = W(I)

EE_U—QE(BE_U.FEE_U)
?) &’ gzt Ayt ,U|:r-lil =¢:(x=.}’:', U:|:-IJ =z, y)

tal = '?‘r"(x:' IU:r|r-|:| = A7)

7) Ut = aZUXX y U



7. KaHOHW4YeCKnin BUA, ypaBHEHNN rmnepbonnyeckoro Tmna

?) aﬁj? 2;3 iﬂj =y UL,
?)%=ﬂx=}’ﬁﬂxﬁy}

2 gﬂz—; =z UUU,)

2 ?T?‘gj—; = flxy,0.U,.U)

8. Metogom [anambepa pelwaetca 3agada Kowu anga ypaBHeHUs
?) BONIHOBOrO

?) MNyaccoHa

?) NNlannaca

?) TennonpoBOAHOCTU

9. Onepartop Jlannaca B NOMASAPHbLIX KOOPANHATaAxX paBeH

CEIRE: S

b=t ———
?) art rar ooyt
Fu 1 u
?) r r
Pu w1 Pu
hu=—+—+——
?) art A P Ag
Ay Eju_l_lﬁu & u

=4+ -—4+—
?) ort rar 3(;72
10. Mopsagkom gnddepeHunanbHOro ypaBHEHNA Ha3biBaETCS
?) HamBbICWIasA cTeneHb NPOU3BOAHbIX, BXOOSALWMX B ypaBHEHNE
?) HamBbICLUNIA NOPSIAOK NPOU3BOAHBIX, BXOASLLMX B YpaBHEHUE
?) HamBbICWaga cTeneHb PYHKLMIA, BXOOALWMX B ypaBHEHME
?) HauBbICLIAs CTeNeHb NEePEMEHHbIX, BXOAALLMX B ypaBHEHUE

2) OTKpbITble 3a4aHnNs (TECTOBbLIE, MOBbLILUEHHbIN YPOBEHb CIOXHOCTH):
1) Knaccudpmkaums ypaBHEHUIN B YAaCTHbIX NPOM3BOAHBIX. YpaBHEHUS
rmnepbonnyeckoro Tuna.

Mpumep oTBeTa: YpaBHEHUE TMHENHOE OTHOCUTE/IbHO CTAPLLUMX NPOMU3BOAHbIX,
KO3pdULMEHTbI KOToporo B T. M ya0BneTBOpSAIoT ycnosuio a_1272-a_11*a_22>0 6yaer
ypaBHeHWeM runepboanyeckoro TMna. YpaBHeHUs runepboimMyeckoro TMna onmcbiBatoT
KonebaTenbHble npoueccbl. Hanprumep, NycTb B COCTOAHMM PaBHOBECUA CTPYHA A/NHDI |
pacnonoKeHa BAO0/Ib OCM X U 3aHMMAET NON0XKeHME OT TOUKM X=0 g0 TOYKM X=.
PaccmaTpuBatoTca Manble nonepeyHble KoebaHUA CTPYHbl, NpUYemM NnepemeLt,eHns



CTPYHbI PAcnoNoXKeHbl B 04HOM NA0CKOCTU. Mpouecc KonebaHma CTPYHbl MOMKHO
onucaTtb ¢ NOMoLLbI0 PYHKUKMKM U(X,t) NnpeacTaBastoel coboli nonepeyHoe cmelleHne
TOYKM CTPYHbI C KOOPAMHATOM X B MOMEHT BpemMeHU t. CTpyHa paccmaTpmuBaeTcsa Kak
rmMbKas HUTb.

2) Knaccudukaumsi ypaBHEHUIN B HACTHbLIX MPON3BOAHbLIX. Y paBHEHMS
napabonunyeckoro Tuna.
Mpumep oTBeTa: YpaBHEHME TMHENHOE OTHOCUTE/IbHO CTAPLLMX NPOM3BOAHbIX,
KoadduumMeHTbl KoToporo B T. M yaoBneTsopaAtoT ycnosuto a_1272-a_11*a_22=0 byger
ypaBHeHWem napabonnyeckoro Tmna. YpaBHeHUA napaboanyeckoro Tmna onucblBatoT
npouecchl NnepeHoca Tenaa u sewectsa. [ns nonyyeHma anddepeHumanbHOro
YPaBHEHUA NPeANONOKMUM, YTO PYHKLMA U (X,t), XapaKkTepusytoLwas TemnepaTypy Tena,
ABaXAabl HenpepblBHO anddepeHumnpyema B o6nactu D n oanH pas HenpepbIBHO
anddepeHLMpyema B 3aMKHYTOM 061aCTW NO X M OA4MH Pa3 HEMpPepbIBHO
andodepeHumpyema B o6n1actm D n HenpepbiBHA B 3aMKHYTOM obnactu no t.

3) Knaccudukaumsi ypaBHEHUIN B HaCTHbIX MPOU3BOAHbLIX. Y paBHEHUS
ANNNTUYECKOro Tuna.
Mpumep oTBeTa: YpaBHEHNE IMHENHOE OTHOCUTENbHO CTAPLINX MPOU3BOAHDIX,
KoadduumeHTbl KoToporo B T. M ygoBneTBopaAtoT ycnosuto a_1272-a_11*a_22<0 byger
ypaBHeHneM. CTaumoHapHble NPOLECCHl OMMCbIBAOTCA YPAaBHEHUAMMU SNIUNTUYECKOTO
TUNa, B KOTOPble He BXOANUT BpeMA. ECiv B HEKOTOPOI cucTeme NAOTHOCTb MCTOYHUKOB
(cToKoB) Tenna He 3aBUCUT OT BPEMEHW U TPAHUYHbIE YC/IOBUA TAKXKE HE 3aBUCAT OT
BPEMEHMU, TO C TEYEHMEM BPEMEHM B TAKOM CUCTEME YCTAaHOBUTCA HEKOTOPOE
NOCTOAHHOE pacnpeAeneHne TeNAa, TO eCTb cUcTemMa byaeT BbIXOAUTb Ha
CTAUMOHapPHbIN peXxum. PacnpeaeneHne TemnepaTtypbl B TaKoli cucteme byaet
ONMUCbIBATbLCA YPABHEHMAMM SNIUNTUYECKOTO TUMNA, KOTOPOE MOMKHO MOJTYYNTb U3
ypaBHEHWA TENIONPOBOAHOCTM NAapaboMyeckoro TMna, y4mTbiBas, YTO OT BPEMEHMU
HensBecTHasA QYHKLMA He 3aBUCUT.

4) KoppeKTHOCTb MOCTaHOBKM 3aJauu.
Mpumep oTBeTa:

OnpeaeneHne. MaTemaTmMyeckas 3aga4a NocTaB/eHa KOPPEKTHO (no Agamapy), ecam: 1)
pelleHne 3a4a4mM CyLLeCTBYET; 2) peleHne 3a4a4n eaUHCTBEHHO; 3) pelleHune 3a4a4m
YCTOMYMBO (TO eCTb HENPEePbIBHO 3aBUCUT OT BXOAHbIX AAHHbIX).

3) Metog Pypbe ansa runepbonuyecknx ypaBHeHui. 3agava LWtypma-Iinysunns.
Co6cTBEHHBIE 3HAYEHMST U COOCTBEHHbIE (PYHKLMM 3aaaun.

4) PeuweHne HeogHOPOOHOro runepbonmyeckoro ypaBHeEHNS.
5) BHyTpeHHssa 3agava Qupuxne ona kpyra

Onucanue TexHo10ruM nposeaennsi. [IpoBoauTcs B BUaE onpoca Ha JEKIIMOHHBIX U
MPaKTUYECKHUX 3aHATHUSAX, BO3SMOXKHO HCITOJIh30BaHNE TECTOBOM (POPMBI OTpoca.

Kputepuu n wkanbl oueHUBaHUA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca GannbHasa Wwkana:
1) 3aKpbITble 3a4aHUsA (TECTOBbIE, CPEAHWI YPOBEHb CITOXXHOCTW):
e 1 6ann — ykasaH BEpHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIE€ YaCTUYHO.
2) OTKpbITblE 3a4aHus (TECTOBbIE, NOBbLILLEHHbLIA YPOBEHb CITOXXHOCTW):
e 5 6annoB — 3agaHune BbINOHEHO BEPHO;
e 2 6anna — BbINOSIHEHME 3aaHNs COAEPXKNT HE3HAUYNTENbHbIE OLUNOKK;




¢ (0 6annoB — 3agaHne He BbIMNOMTHEHO UM BbINOSTHEHO HEBEPHO.

20.2 NMpomexyToyHaa aTrectauums

MpomexxyTouHas aTTecTauust No AUCLUMNITMHE OCYLLECTBSAETCS C MOMOLLbIO
crieayrLLmMX OLEHOYHbIX CPEACTB:

[NepeyeHb s8orpocos (k 3a4emy)

(HaUMeHOGBHUG OUEeHO4YHOecOo cpedcmea npome)KymquoU ammecmauuu)

Bonpocsi kK 3ayemy
1. OudbdepeHumnansHoe ypaBHEHUE C YAaCTHbIMU NPON3BOAHBIMU. JINHEHbIE YpaBHEHNS BTOPOro
nopsigka. Xapakrepuctuyeckasa popma. Knaccudumkaumsa ypaBHeHUNA.
2. 3apava Kowwwm gnst ogHOMEPHOro BOSTHOBOIO ypaBHeHUsl. MeToa «berywmnx BonH». dopmyna
Hanambepa onsg ogHOPOOHOro ypaBHEHMS.
3. PelweHune 3agayva Kowm ans HeogHOPOAHOMO BOSIHOBOIO ypaBHEHUs B MOMynnockocTu. MNonHas
dopmyna Janambepa.
4. WHTerpanbHoe npeobpasoBaHne Pypbe. [NocTpoeHne dopmanbHOro pelweHns 3agaymn Kowm gns
napabonuyeckoro ypaBHeHWs1 B NONYMNNOockocTU. Tennoskle noTeHumarnbl. ekt MIHOBEHHOIrO
pacnpocTpaHeHus Tenna.
5. Metog ®Pypbe ansa napabonmyeckoro ypaBHEHUsS B MOMYMNOSIOCE: NOCTPOEHNe hopmarnbHOro
pelueHuns. PelleHne ogHOPOAHOMO ypaBHEHMS.
6. Metog ®ypbe Ans runepbonmMy4eckoro ypaBsHeHst B MOMynosioce: NocTpoeHne opmansHoro
pelueHuns. PelleHne ogHOPOAHOMO ypaBHEHWS.
7. ®opmynbl MpyHa ana nuddepeHImaibHOro onepaTopa BTOporo nopsiaka B Rn.
8. 3apava Ha cobcTBEHHbIE 3HaYeHNs Ans auddepeHumnansHOro oneparopa BTOpOro nopsigka B
Rn. OCHOBHble OrpaHnyeHnst Ha KO3 PULMEHTBI onepaTopa U KpaeBbiX YCITOBUNA.
CamoconpsiKeHHOCTb. VIHTerpan aHepruu.
9. CBowicTBa COBCTBEHHbIX (PYHKLUIN N COBCTBEHHbIX 3HAYEHUI 3a4a4n Ha COBCTBEHHbIE 3HAYEHUS:
HEeMONOXNTENbHOCTbL, OPTOrOHANLHOCTL, KOHEYHOMEPHOCTb, XapakTepUCTMKa HYNeBoro
COBCTBEHHOIO 3HAYEHWS!, CHETHOCTL, 6asnmcHoCTb, Teopema CTekroBa.
10. MeToa dypbe ana napabonnyeckoro ypaBHEHUSA CO MHOMMMMW NPOCTPaHCTBEHHbLIMU
nepemMeHHbIMY B LIMIMHAPUYECcKo obnactu: nocTpoeHne hopManbHOro peLleHus.
11. MeToa dypbe ansa rmnepbonnyeckoro ypaBHeHUs CO MHOTMMMW NPOCTPaHCTBEHHbLIMU
nepeMeHHbIMN B LUNUHAPUYECKO 06nacTu: NocTpoeHne opmanbHOro peLleHus.
12. Mapabonuyeckoe ypaBHEHNE B LUNUHAPUYECKON 061acTU MHOTOMEPHOIO NMPOCTPAHCTBRA.
MoHaTne napabonuyeckon rpaHumubl. MpUHLMNBLI MakcMMymMa 1 MUHUMYMa.
13. MNprMeHeHne NPUHUMMNOB MakCMMyMa 1 MMHUMYMa K HavarnbHO-KpaeBow 3agade Oupuxne ons
napabonnMyeckoro ypaBHeHNs B LUNMHAPUYECKON 0bnacTu: OLeHKa peLleHuns, Teopema
€[MHCTBEHHOCTH.
14. 3apgayva Kowwm ansa napabonnyeckoro ypaBHeHMs B NONYNAIOCKOCTU. [oHATHE perynapHoro
peLueHusa. MNpuHuMn aKCTpeMyma Ans NonynnockocTu. Teopema eaANHCTBEHHOCTU PELLEHNs 3agaum
Kowwuw.
15. CMelwaHHas 3agava anst rmnepbonmyeckoro ypaBHEHUs: CO MHOTMMW MPOCTPaHCTBEHHBIMM
nepeMeHHbIMN B LunuHapuyeckor obnactu. MHterpan sHeprun. BNnsHue BHELLHUX CUI HA SHEPTUIO
konebaTtenbHOM cMCTeMbI. 3aKOH COXpaHEHUs1 3Heprn. Teopema eQUHCTBEHHOCTU peLLeHNs]
CMellaHHOM 3adayun ¢ gaHHbiMu dupuxne.
16. 3agayva Kowwm ons BONHOBOro ypaBHEHUSI B TPEXMEPHOM npocTpaHcTee. dopmyna Kupxrodga.
17. 3agayva Kowwn ans BONHOBOro ypaBHEHUSA B ABYMEPHOM npocTpaHcTee. MeTog cnycka.
dopmyna Nyaccona.
18. MapmoHun4deckme yHKLMKN. OCHOBHbIE KpaeBble 3a4a4un Anst rAapMOHUYECKUX (DYHKLNIA.
Knaccuyeckme u rmagkme peluenns. dopmynbl NpuHa. Heobxogmmoe ycnoBue paspeLrummocTu
BHYTPEHHeN 3agaym HenmaHa.
19. ®dyHoameHTanbHoe pelleHre ypaBHeHus Jlannaca. VIHTerpanbHoe npeacrasneHne oyHKUmnm
knacca C2. VIHTerpanbHoe npeacTaBneHne rapMoHMYECKON OyHKLMN.
20. Teopembl 0 cpegHeM AN rapMOHNYECKMX DYHKLMIA.
21. TpuHUMN MakcumMmyma Anst rapMoHMYECcKUX yHKUMIA. MprHUMN makcumyma Moaynsi.
22. MprHUMN MakcMMyma MoAyrns B HeOrpaHU4YeHHoM obnactu Ansa yobiatowmx pyHKUni. MpuHumn
MakcuMmyMma A5s HeorpaHu4eHHon obracTu Ha NocKoCTU. EANHCTBEHHOCTL peLleHust BHYTPEeHHeN U1
BHeLLHen 3agad OQupuxne.
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23. ®dopmynupoBka npuHUmna makcumyma XXupo. EAMHCTBEHHOCTb peLleHns BHYTPEHHEN U
BHellHen 3agad HenmaHa.

24. dyHkuma NpuHa 3apayu OQupnxne, ee hnanyecKkmin CMbICn ANg TpexMepHon obractu u
npocrenmne ceonctaa. PyHkumm prHa NonynpocTpaHcTea 1 Wwapa.

25. CummeTpus doyHKummM punHa.

26. Pewuenne 3agaym Qupuxne ¢ nomoLubio pyHkuum [MpuHa (dhopmyna lNMyaccona). dopmyna
[MyaccoHa angs wapa u kpyra.

27. PaspelunmmMocTb BHYTPEeHHEN 3agayun [upuxne B wape 415 NPou3BOfibHON HENPepPbIBHON
dyHKLUMN.

28. Teopema 06 ycTpaHMMom 0COBEHHOCTH.

29. MNpeobpa3zoBaHne KenbBrHa 1 peayKkums BHELLHEN 3adaun [upuxne K BHyTpeHHel. Nopsagok
yObIBaHNsS rapMoHMYeckor chyHKUMM Ha BeckoHevHocTn. Heobxoanmoe ycrnoBue pa3peLummMocTu
BHelLHen 3agayn HeimaHa Ha nrnockocTu.

30. O6beMHbIN NoTeHUMan, NoTeHuMarnbl NPoOCTOro Cnos 1 ABOMHOIO Crnos, ux ceoncTtea. NHTerpan
Maycca.

31. NHTerpanbHble ypaBHEHUS Teopun noTeHumana. Teopus ®Ppegronsma.

32. NccneposaHne nepBon Napbl MHTErpanbHbIX ypaBHEHU Teopun noTeHumana. Paspelummoctb
3agady D—u N+.

33. ViccnepoBaHve BTOpOW Napbl MHTerparnbHbIX ypaBHEHU Teopumn noTeHumnana. lNorteHuman
PobeHa u ero duanyecknii cmbicn. PaspelwmmocTtb 3agad D+ n N—.

34. PaspelummocTb BHeLLHeN 3aga4un dupuxne gns npon3BosfibHON HENpPepPbIBHON rpaHNYHON
dyHKUMM (0COBEHHOCTU MIIOCKOro criyyast).

35. ®yHkuma Beccena n ee npeacraBneHve Ana oTpyMUaTeNbHOMO LIeNOYUCIIEHHOro UHAEKCA.
O6nacTtb cxogMMocTu psaa, npeacraenstowero pyHkumo beccens. ®yHkumMm beccensa nHaekcos
1/2 n-1/2.

36. YpaBHeHue beccensa. Lunungpunueckune dyHkumm. ObLiee pelieHne ypaBsHeHusa beccensi.
37. PekyppeHTHble doopmMynbl ans pyHkuun beccend. ®yHkuumn beccena nonyuenoro nHaekca.
WHTerpanbl ot doyHKuun beccens.

38. 3apgava Wtypma-JlnyBunna ansa onepartopa Jlannaca B kpyre.

39. MHorouneHsb! Jlexxangpa. Ctapumnin koaduumMeHT. YacTHble 3HaveHus npu x=1 un x= —1.
OpToroHanbHOCTL 1 6asncHOCTb. PekyppeHTHasa dopmyra.

40. Ccpepuyeckue yHKUMN U X CBONCTBA.

41. PelueHune OCHOBHbIX kpaeBbix 3agay (D—, D+, N—, N+) ans wapa.

42. 3apava Wtypma—Slnysunns anga onepatopa Jlannaca B wape.

Onucanue TEXHOJIOTHM MPoBeeHnss 3a4eT NpoBoanTcs Ha ocHose KNM,
COCTaBJ1EHHbIX Ha OCHOBE BOINPOCOB AJ1A NOAIOTOBKU K 3a4eTy.

KpMTepMM M WKanbl oueHnBaHuA

OueHka Kputepun oueHok

06y‘-|al0LIJ,VII7IOH OEMOHCTpUpyeT nMnoJiHoe COOTBETCTBUE 3HaHUN, yMeHVIVI,
HaBblKOB NpuBeaeHHbIM B Tabnmuax nokasaTensimM, cBoGOAHO onepupyet

OtnmdHo NPUOBPETEHHBIMU  3HAHUSAMW, YMEHUAMMU, MPUMEHSET UX MpPU  pPeLleHun
npakTn4yecknx 3agay

obyvarowmnca OEeMOHCTPUMPYET COOTBETCTBME 3HAHWMN, YMEHWUWA, HaBbIKOB

X npuBeAeHHbIM B Tabnuuax nokasaTensam, HO AOMYyCKaeT He3HauuTernbHble

opotuo ownbKM,  HETOYHOCTW, WCMbITbIBAET  3aTPYAHEHMS NPU  peLLEeHUU

NPaKTU4eCKMX 3agau.

obyvarowmincs OeMOHCTPUPYET HEMOSIHOE COOTBETCTBUE 3HAHWUN, YMEHUN,
YJJ,OBJ'IeTBOpI/ITeJ'IbHO HaBbIKOB npueeaeHHbIM B  Tabnuuax rnokasarensam, gonyckaeTt
3Ha4YUTENbHBbIE OLWNOKM NPU PELLEHNW NPAKTUYECKMX 3a4ay

HeynosneTBopuTenb | 06y4alownincs [AEMOHCTPUPYET SIBHOE HECOOTBETCTBUE 3HAHWIA, YMEHWI,
HO HaBbIKOB NpMBeAEHHbIM B Tabnuuax nokasarensam

OueHka nNPOMEXYTOYHOW aTTecTaumMm popMMUpyeTCs Kak MHTerpanbHas OueHKa Mo
cnegyouwen dopmyrne:




~0,5Q +0,5Q

anwvtammecm mekammec 3auem

Mpn OKpyrneHun OUEHKM MCMOMb3YeTCs NpaBuo okpyrneHus. Mpu nony4YeHnn OueHKK
MeHee 3 6anmnoB - BbICTABMNSAETCH «He 3a4TeHo». CunTaeTcs, YTO KOHTporbHasa paboTta
n nabopaTopHble paboTbl 4OMKHbI OblTb 3a4YTEHbI.

CTyoeHT, BbINONHUBLUMA B MNOMIHOM o06beMe nporpaMmmy Kypca (BbIMOSIHEHO
NpakTU4YecKoe 34aHMe C OLEHKOM «OTAMYHO» wu/unm «xopowo» (no cobecenoBaHuio
cymMma 0annoB BbllWe HyNss M KOHTPONbHAA paboTa 3ayTeHa) U MMelLWun
nocewiaemocTb 3aHATUN 75% n Gonee, Ha yCMOTpeHMe npenogaBaTens MoxeT ObiTb
0CBOOOXAEH OT BOMPOCOB K 3ayeTy. B aTOM cnyvae npomexyToyHas atrectauus
OCyLLeCTBNAeTCA NO Tekywen artrectaumm. WToroBass oOueHka B 3TOM cnydae,
BbICTaBrseTcs Kak 6ann no npakTmyeckomy 3afaHuio.

20.3 3aganus pasgesia 20 peKOMEHIAYIOTCH K HCIO0JIb30BAHUIO IIPH NIPOBEACHUH
AHATHOCTHYECKHX Pa0dOT ¢ HeJbl0 OLIEHKH 0CTATOYHBIX Pe3yJIbTATOB OCBOEHMS IAHHOM
AMCUUIJIMHBI (3HAHUI, YMEHNH, HABBIKOB).



