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I. Aunoranus

1. Heapb 1 3axa4y AUCHMIIJIMHBI

[enmbto OCBOCHWMSI AUCIUITIMHBI SIBIISICTCS:
dbopmMHpoBaHKE U Pa3BUTHE Y 00YUAIOIIMXCS KOMIIETEHIIMI B 00JIaCTH UCIOIb30BaHUS
arnmapaTta COBPEMEHHON TEOPUH YPaBHEHUH C YaCTHBIMHU TPOW3BOTHBIMU JIJIS PEIIICHUS
3a/1a4 MaTeMaTU4ECKOM (PU3HUKHU.

3aayamMy OCBOEHHMSI AUCIUILIUHBI SIBIISTFOTCSL:

® U3yuYeHHE OCHOBHBIX TMOHSATHA W TPHUHLMUIIOB TEOPUH YpPaBHEHUM C
YaCTHBIMH TIPOU3BOTHBIMU;

® U3yuYeHHE OCHOBHBIX METOJIOB U MPHUEMOB PEIICHHUS YPAaBHEHU BTOPOTO
HOPSIJIKA C YACTHBIMU MTPOU3BOHBIMU;

® OBJIQJICHUE OCHOBHBIMH TPUEMaMH PACCY>KICHUH U  HaBbIKaAMH,
HEOOXOAMMBIMU JUIS PEIIEHHS CTaHIAPTHBIX 3a/lad MaTeMaTHYeCKON
(hU3UKH.

2. Mecro aucuumiunsbl B crpykrype OOII

JuciunnHa  «YpaBHEHUs]  MareMarudyeckol  (U3UKH»  OTHOCUTCA K
o0s3aTenbHOM yacTH mpodeccnoHanbHoro nukia. Ona Oasupyercss Ha 3HAHUSX,
TOJTYYEHHBIX CTYJICHTaMH B XOJ€ MU3y4YCHUsS TUCIUIUIMH: «MaTeMaTHUecKuii aHajm3y,
«duddepenimansHas reOMETpHs U TONOJIOTHS», «/{uddepeHuaisabie ypaBHEHUS.

TpeboBaHus K HAYATLHOMY YPOBHIO TIOATOTOBKH CTYECHTA, HEOOXOIMMOMY ISt
YCIIEIIHOTO OCBOEHUSI JUCUUIUIMHBI: 3HAaHME OCHOB MAaTeMaTU4yecKoro aHaiusa,
JVUHEWHOW anreOphl M aHAIMTHUYECKOW TeoMeTpuu; Teopud IuddepeHImaIbHbIX
YPaBHEHU.

JucuunnHa «YpaBHEHUS! MaTeMaTHYeCKol (hu3ukm» (GOPMHUPYET y CTy/EHTa
KOMITCTCHITUH, KOTOpble OyIyT WCIOJNB30BAThCS TPHU HW3YYCHUH JAUCIUILIHHBI
«KoHuermmu  COBpEMEHHOTO  €CTEeCTBO3HaHUs», «MareMaThuyeckue  METOJbl
IpaBUTALIMM U KOCMOJIOTHW», B JaJIbHEHIIIEH HAy4HO-MCCIIEI0BATEILCKON padoTe, a
TaKKE MY BHIOJHEHUH BBITYCKHON KBATU(UKAIIMOHHON pabOTHL

3. O0bemM quCHMIUIAHBI: S 3audeTHbIX equHull, 180 akamemMuyecKux 4acoB, B

TOM 4YHCJIE:



KOHTAKTHASl ayAuTOpHass padora: ek 34  yaca, MPaKTUYECKUE 3aHSATHS

34 wyaca,

caMocTosiTe/IbHAsE padoTa: 85 yacoB, KOHTPOIb 27 4acoB.

4. Ilnanupyemble pe3yJbTaTbl 00y4eHHs 0 JUCHUILINHE, COOTHECEHHbIE ¢

IVIAHUPYEMBbIMH Pe3yJIbTATAMHU 0CBOCHMS 00pPa30BaTe/IbHOI MPOrpaMMbl

IInaHupyemsle pe3yabTaTbl OCBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI
(bopmupyembie KOMITETESHITHN)

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCIUIIIUHE

YK-1
CriocoOeH OCYIIECTBIISITh MTOUCK,
KPUTHUYCCKHUIA aHATN3 U CHHTE3
uH(popMaImM, TPUMEHSATh CUCTEMHBIN
MOJIXOT ISl PEIIICHHSI TIOCTABJICHHBIX 3a/1a4

YK-1.1

AHanu3upyer 3a/1ady, BbACTAA ee 6a30BbIe
COCTaBJISIONIHE.

YK-1.2

Omnpenensier, HHTEPIPETUPYET U PAHKHPYET
uHpopMaInIo, TpeOyeMyI0o IS peIIeHus
IIOCTaBJICHHOU 3aJauu.

YK-1.3

OcymecTBiIseT MOMCK HHPOPMAIUU ISl PEIICHUS
MOCTABJICHHOW 33JJauyl 110 Pa3IMYHBIM THIIaM
3aIpOCOB.

YK-1.5

PaccmarpuBaet 1 npeanaraetT BO3MOXHbBIE BApUAHTEHI
peleHHsI TOCTAaBICHHOM 3aauu, OLCHUBAs UX
JTOCTOMHCTBA U HEJOCTATKH.

OIIK-1
CrocobeH KOHCYIBTHPOBATh U
UCIIOJIb30BaTh (DyH/IaMEHTaJIbHbIC 3HAHUS B
00J1aCTH MaTEMAaTHIECKOTO aHAIIN3a,
KOMIUIEKCHOTO U (DYHKIIHOHAJILHOTO
aHayM3a ajareOppl, aHATUTHYECKON
reoMeTpuu, TuddepeHInaTbHOI
T€OMETPHH U TOTIOJIOTHH,
i depeHIMAIBHBIX YPaBHEHHH,
JUCKPETHON MaTEMaTUKH U
MaTeMaTU4eCcKOH JIOTHKHU, TEOPUU
BEPOATHOCTEW, MAaTEMAaTUIECKON
CTaTUCTHUKH M CITy4aiHBIX TPOLIECCOB,
YHCIICHHBIX METOJIOB, TEOPETHIECKON
MEXaHUKH B PO(ECCHOHAIBHOM
JESITENTbHOCTH

OIIK-1.1

Hcnons3yer 6a30BbIe 3HAHUS B 00J1aCTH MaTeMaTHKH
AJIg pCIICHUA 3aaa4 MaTEMAaTUYCCKOTO
MOJIETTUPOBAHUS €CTECTBEHHBIX U COLIMATIBHO-
YKOHOMHYECKUX CHCTEM.

OIIK-1.2

[IpumensieT MeTobI pELIEHUS 3a1a4
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUS €CTECTBEHHBIX U
COLIMATTbHO-9)KOHOMHUYECKUX CHCTEM Ha OCHOBE
TEOPETHUYECKUX 3HAHUN B PO ECCHOHATHHOM
ACATCIIbHOCTH.

OIIK-1.3

HpOBOI[I/IT KOHCYJIbTAllUU 110 PCIICHUIO KOHKPCTHBIX
3aJ1a4 MaTeMaTU4YEeCKOr0 MOIETUPOBAHUSI.

S. @opma NpoOMeEKYTOYHOM ATTECTALMH CEMECTP MPOXOKIACHMA: IK3aMEH — 5

ceMecTp.

6. SI3bIK MpenogaBaHusi pyCCKUil.




I1. Conep:kanne TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3iesiam) ¢

YKazaHuEM OTBCICHHOI0 HA HUX KOJIHYIECTBA aKAACEMHUYECCKHUX YaCc0B 1 BU/10B

yY4eOHBIX 3aHATHI

VYuebHas mporpamma —
HAaUMEHOBAHHE Pa3/IeNIOB U
TEM

Bcero
(dac.)

KonrtakTHas paborta (dac.)

Jlexun

[IpakTrueckue 3aHATHS

BCETO

B T.4.
IMpaKTUYCCKaA
IIOATOTOBKaA

CamocrosTenpHas
pabora, B TOM
YHUCJIe KOHTPOJIb
(uac.)

1. Indbdepenunanbubie
XapaKTEPUCTUKU
CKaJISIPHBIX U BEKTOPHBIX
IIOJIEW B KPUBOJIMHEMHBIX
KOOpJUHAaTaXx.

16

0

12

2. Ou3nyecKue 3aa4H,
MPUBOJIALINE K YPAaBHEHUSIM
B YaCTHBIX MTPOU3BOTHBIX.
Knaccudukamnus ypaBHeHHI
B YaCTHBIX MTPOU3BOTHBIX.

24

16

3. O0mas cxema MeTona
®dypbe (MeTosa pa3aeaeHus
MepeMeHHbIX ). 3a1aua
[Irypma-JInyBuiiis.

26

18

4. YpaBHeHUs
rUnepOoIMIECKOTo THIIA.
YpaBHeHHE KOIEOAHU.

34

18

5. YpaBuenus
napaboIMYecKoro THIIA.
VYpaBHeHue
TEIUIONPOBOIHOCTH.

30

18

6. YpaBHeHus
SJIIUIITUYCCKOI'O THUIIA.
VYpaBuenue Jlanmnaca.

28

16

7. HexoTtopsle o01mue
BOIIPOCHI TEOPHHU.

22

14

UTOoro

180

34

34

112




I11. O0pa3oBaTesibHbIE TEXHOJIOTUH

VYyebnas nporpamMmma —
HAaMMCHOBAHUC pa3ZCJIOB U TEM

Bun 3agarus

O06pazoBarebHbIE TEXHOJIOTHH

1. luddepenunansubie JIEKIAS TpaguunoOHHBIE JTEKIIMOHHO-

XapaKTEPUCTUKU CKAISIPHBIX U CEMUHapCKHe (M3yueHue

BEKTOPHBIX I0OJIEN B MIPaKTUYECKOE TEOPETHYECKOr0 MaTepuaia,

KPUBOJUHEHHBIX KOOPAUHATAX. pelieHue 3auay).

2. ®dusuyeckue 3a/1a4u, JIEKLIUSA TpaguurOHHBIE JIEKUMOHHO-

MPUBOAAIINE K YPABHEHUSIM B ceMHUHapcKue (M3yueHue

YACTHBIX MTPOU3BOHBIX. MPaKTUYECKOe TEOPETHUYECKOr0 MaTepualla,

Knaccudukanus ypaBHeHuii B pereHue 3amayq).

YACTHBIX MTPOU3BOIHBIX.

3. O6mas cxema merona Dypbe | JeKIuUs TpanuuroHHbIE JTEKIIMOHHO-

(MeTona pa3aeseHus CEMHUHApCKHe (M3yUueHne

nepemMeHHbIX). 3anaya lltypma- | mpakTuueckoe TEOPETHUYECKOr0 MaTepualla,

JlnyBumns. pereHue 3amayq).

4. YpaBHeHUs JIEKIUS TpaguunoOHHBIE JIEKIIMOHHO-

TUNEpOOTNIECKOTO TUTIA. CEMUHapCKHe (M3yueHue

VYpaBHeHHe KoJeOaHUH. MIPaKTUYECKOE TEOPETHYECKOr0 MaTepuaia,
pelieHue 3auay).

5. YpaBHenust mapaboImuecKoro | JICKIIHs TpaguurOHHBIE JIEKUMOHHO-

THIA. Y PaBHEHHE ceMHUHapcKue (M3ydyeHue

TEIJIONPOBOJHOCTH. MPaKTUYECKOe TEOPETHYECKOr0 MaTepuala,
pereHue 3amayq).

6. YpaBHEHUS AJUTUITHYECKOTO JIEKIAS TpaguunoOHHBIE TEKIIMOHHO-

tuna. YpasHenue Jlannaca. CEMUHapCKHe (M3yueHue

MIPaKTUYECKOE TEOPETHYECKOr0 MaTepuaia,

pelieHue 3aaay).

7. HexoTopsie o011ie BOPOCH JeKIus TpaguurOHHBIE JIEKUMOHHO-

TEOPHH. ceMHUHapcKue (M3ydyeHue

MPaKTUYECKOe TEOPETHYECKOr0 MaTepuala,

pereHue 3amayq).




IV. OueHounble MaTepuaJbl AJIs POBEACHUS TEeKYyIel 1

NMPOMEKYTOUYHOM aTTeCTAUU

Tunosbie

KOHTPOJIbHBIC

3aJaHusd W/

MHAUKATOpoOB YK-1.1, YK-1.2

KpUTEpUH JUIsL  IIPOBEPKHU

TpeboBanust k

Tumnosbie KOHTPOJIbHBIC 3alaHUA

ITokazarenu u KkpuTepuu

oOyuJaromiemycst JUIS OLICHKHU 3HAHUM, YMEHUH, OLICHUBAHMSI, IIKaJIa OL[CHUBAHUS

HAaBBIKOB

1 NwmeeTcst BepHOE pellICHHE,

YmeTh 1. Jlyist cKansipHOTO MoJist — > [Ie BKJIIOYAIOIIEE NTPABUIIBHBIN OTBET
dbopmanzoBaTh r — 5 Gamios;
3HaHUA B BUIE | ¥ = \/x2 + y2 +z° BeUKCIHTE:
(bopmy, 2) IPANMENT — B IWIMHpHYeckux | °  AM@HO BEPHOE ELIeHNe, HO
HEOOXOMUMBIX ISt MOJIy4eH HENPaBUIbHBIN

PEIICHHUA 3a1a4n

KOOpAWHATAX,
0) nartacual — B cpepuueckux
KOOpJIUHATAaX.

2. [IpuBecTu ypaBHEHHE K
IIPOCTENIIEMY KAHOHMYECKOMY
BUIY

S3u, +u, +5u, —u, +2u=0.

OTBET U3-32 apu(PMETHIECKOM
OIINOKHU

NJIN
B pemenuun umerorcs
JUIIIHYE WX HEBEPHbBIE
3aIMCH, HE OT/AEJICHHbIE OT
pemeHus — 3 6aia;

* HNwmeercs BepHOE pelieHUE
YacTH 3a1a4u — 2 Oasna;

e Pemenue He maHo

NI
JaHO HEeBepHOe perieHue — ()
0aJIoB

Tunosbie

nHaukaropa YK-1.3

KOHTPOJIbHEBIC

3aJaHus  W/WIn

KpUTEPUH JJI1 TNPOBEPKHU

TpeboBanust k

Tumnosbie KOHTPOJIbHBIC 3alaHUA

IToka3zarenu u KkpuTepuu

oOyuJaromemycs IUTsL OLIEHKY 3HAHHUW, YMEHHIA, OLICHUBAHMSI, IIKAJIa OICHUBAHUS
HAaBBIKOB
Bo3MoykHBIE TEMBI TS Crooco0eH caMOCTOSTEEHO
Brnagerp  6a30BBIMHU | CAMOCTOSITENIEHOTO H3yUCHUSI: HalTH TpebyemMyro HHPOpPMAITHIO

HaBBIKAMM IIOMCKa H
U3Yy4YECHUS.

1. Pemenwne [lanambepa s
MOTyOE€CKOHEUHOM CTPYHBI €
3aKpETJICHHBIM KOHITOM.

2. Konebanus npsMoyToinbHOM
MeMOpaHBbI.

3. DJIeMeHTBI TEOpUH MOTEHIIMAIA.
MynbTUTIONBHBIE PA3I0KEHUS.

— 3 Oanna;

CIIOCOOCH MPOaHATM3UPOBATH
HalifeHHbIE cBeAeHUS — 4 Oalia;

Croco0eH MPUMEHUTh
MOJTy4YEeHHBIE 3HAHUS TS
peLICHUS KOHKPETHBIX 3a/1a4 — 5
0aJoB.




TunoBeie

nHaukaropa YK-1.5

KOHTPOJIbHEBIC

3adaHus

W/WIU  KPUTEPUU  JUIS

IPOBEPKHU

TpeboBanust k
oOyyJaromemMycs

Tumnosbie KOHTPOJIBHBIC 3aJaHUs IJId
OIICHKHU 3HAHWW, YMEHUI, HABBIKOB

ITokazarenu u KkpuTepuu
OLICHUBAHMSI, IIKaIa
OLICHUBAHMUS

3HaTb OCHOBHBIE
TTOHSTHS,
CBSI3aHHBIE C
muHeiaeiMu Y UII 2-
ro MopsiaKa

Bomnpocsl k 3K3aMeHy:

1) Kimaccuduxkarus ypaBHEHH BTOPOTO
HOpSIZIKA.

2) XapaKTepUCTUKH ypaBHEHUH BTOPOTO
HOpsi/IKa, UX UHBAPUAHTHOCTb IIPU
3aMEHaxX HE3aBUCUMBIX IIEPEMEHHBIX.

3) [IpuBenenue ypaBHEHUS
TUNepO0INYECKOro THUIIA K
KaHOHMYECKOMY BUJY B CITyyae JBYX
HE3aBUCHMBIX [IEPEMEHHBIX.

JlaH MoJHbBINA BEpHBI OTBET —
5 0amos;

* Jlomymena ommuoOka, HE
pHUBEAIIAs K
CYIIECTBEHHOMY
HCKaKCHUIO CMBICIa — 3
Oamna;

* JlonmyuieHsl JIOTHYECKHUE
OIINOKH,
CBU/JIETEIILCTBYIOIINE O
HEITOHUMaHUH

NN
orBeT He nad — 0 6ayutoB

‘YMeeT BBITIOTHSTh
MIpUBEJICHUE K
KaHOHUYECKOMY
Buay YUII 2-ro
nopsiiKa

[TpuBecT K KAHOHUYECKOMY BUIY
ypaBHEHUE

u_—2sinxu_+(2-cos’x)u_ =0
XX Xy Yy

NwmeeTcst BepHOE pellICHHE,
BKJIIOYAIOIIEE TTPABUIIBHBIN
OTBET — 5 0aJlIOB;

* JlaHO BepHOE penieHue, HO
II0JIy4€H HENPaBUJIbHBIN
OTBET U3-3a
apru(MeTHUECKON OIUOKH

204
B pemenuun nmerorcs
JMIIHUE WIX HEBEPHbIE
3alMCH, HE OTAEIEHHBIE OT
pemeHus — 3 6aia;

* Hwmeercs BepHOE pelieHnE
YacTH 3a1a4u — 2 Oasia;

e Pemenue He maHo
NJIN

JJAaHO HEBEPHOE PEILICHUE —
0 6annoB

3Haet Meton Dypre
JJIS 3aJa4M O
KOJICOQHUSAX CTPYHBI
U YMEET €ro
NPUMEHSITD JUIsI
pewenus 3anad.

1. Bompoc:

Onummte cxemy meroga Oypbe AJist
3aJauu O KOJICOAHUSAX CTPYHBI,
3aKpEIJICHHOM Ha KOHIIAX.

2. Pemmuth 3aady o KoJieOaHUAX

CTPYHBI O<x<l¢ 3aKpEIUICHHBIMU
KOHIIaMH, €CJIA B HAYaJIbHOM
MIOJI0’KEHUU CTPYHA HaXOAUTCS B MOKOE,

HNwmeercs BepHOE pelieHue,
BKJIIOYAIOIIEE NTPAaBUIIbHBIN
OTBET — 5 0alIoB;

* JlaHO BEpHOE pelIeHue, HO
MOJIyYEH HENPABUIbHBIN
OTBET U3-3a
apudMeTHIECKON OMIMOKH

njin




a HadaybHasi CKOPOCTh MTOCTOSIHHA |
3amana popmyon
u,(x,0)=v, = const.

B pemenuun nmerorcs
JIMILHAE WA HEBEPHBIE
3alMCH, HE OTAEIEHHBIE OT
pemeHus — 3 6aia;

NwmeeTcst BepHOE pelieHne
YacTH 3a1a4u — 2 Oasia;

Pemenue He 1aHo

NJIN

AaHO HECBCPHOC PCUICHUC —

0 0amTOB

Tunosbie

KOHTPOJIbHEBIC

3adaHus

nHaukaTopos OIIK-1.1, OIIK-1.2

W/WIU  KPUTEPUU  JUIS

POBEPKHU

TpeboBanust k

Tumnosbie KOHTPOJIbHBIC 3alaHUA JJI

ITokazarenu u KpuTepuu

oOyuJaromemycst OLICHKH 3HaHH, yMEHH, HaBBIKOB OLICHUBAHMSI, IKaIa
OLCHUBAHUA
Pemmts 3amauy Lltypma-JInyBusist Ha | JlaH 1OJTHBINA BEpHBIA OTBET —
3HATh OCHOBHBIE unreppane (0;27) (naittu 5 6ayuIoB;

HIOHSTHS,
CBS3aHHBIC C
pEILICHUEM 3a/1a4H
Itypma-JInyBumis
Y yMEeT HaXOAWTh
€¢ peLICHHUE.

cOOCTBEHHBIE YHCIa U COOCTBEHHEBIE
GyHKITUN)
X"(x)+ AX (x) =0,

X"(0)=X'(27) =0.

JlomymieHna omuoOka, He
pHUBEAIIAs K
CYIIIECTBEHHOMY
HCKaKEHHUIO CMBICIa — 3
Oamna;

JonyuieHsl joruyeckue
OIIINOKH,
CBUJIETENBCTBYIOLIUE O
HEITOHUMAaHHUH

nJin

oTBeT He nad — 0 6ayutoB

3HaeT aaropuTMm
MPUMEHEHUS
Meroqa Dypwe 11
YpaBHEHUHU
napaboIuIeCKOTO
TUIIA U YMEET €Tro
NPUMEHSITD JUISI
peuieHus 3auady,
CBSI3aHHBIX C
ypaBHEHUEM

TCIJIOIIPOBOJHOCTH.

PeluuTh 3a1a4y 0 paclpoCTpaHEHUH
TEIIa B TOHKOM OJHOPOJHOM CTEPIKHE
0 < x <,, 6oxoBast MOBEPXHOCTH
KOTOPOT'O TEMIOM30UPOBAHA, KOHIIBI
x =0 u x = [ nopnepxuBarorcs npu
HyJIEBOW TEMIIEpAType, a HavYaIbHas
TeMIieparypa mocrosiHua (

u(x,0) = A, = const).

HNwmeercs BepHOE pelieHue,
BKJIIOYAIOIIEE NTPAaBUIIbHBIN
OTBET — 5 0alIoB;

JlaHo BepHOE pelieHue, Ho
MOJIyYEH HENPABUIbHBIN
OTBET U3-3a
apudMeTHIECKON OMIMOKH

nJjin

B pemennn nmerorcs
JIMITHUC UJIA HCBCPHBIC
3aIlucH, He OTAEJICHHBIE OT
pemienus — 3 6anna;

Hwmeercs BepHOE pelieHre
YacTH 3a7a4u — 2 0ajna;




e Pemenue He maHo
NJIN

JJAHO HEBEPHOE PEILICHUE —
0 6annoB

Tunosbie

KOHTPOJIbHBIC

nHaukatopa OIK-1.3

3aJaHusl  W/WIA  KPUTEpPUHU [UIsI  TPOBEPKH

TpebGoBanust k
oOyJaroremMycst

TurnoBbie KOHTPOJIBHBIEC 3aJaHUS JJISI
OLICHKH 3HaHUW, YMEHHI, HABBIKOB

ITokazarenu u KpuTepun
OLICHUBAaHMA, IIIKaJIa
OLICHUBAHMUS

YMeeT npuMeHsITh
meron Oypse mis
peuieHus 3aaad,
CBSI3aHHBIX C
ypaBHEHUEM
Jlarutaca.

1. Haiitn pynxumro u(r,6),
FapMOHMYECKYIO BHYTPH 11apa paguyca
R ¢ nentpom B Hayajile KOOpAUHAT U
YAOBJIETBOPSIOLLYI0 TPAHUYHOMY
YCIIOBUIO

u(r,0)| _,=3cos’@+cosb.

2. HaiiTu rapMOHHUYECKYIO BHYTPU
mapoBoro ciost 1 <7 < 2 ¢ynxuuo
TaKylo, 4To

u|_=9cos20;
u|_,=3(1-7cos* ).

HNwmeercs BepHOE pelieHue,
BKJIIOYAIOIIEE NTPAaBUIbHBIN
OTBET — 5 0alIoB;

* JlaHO BEpHOE pelIeHue, HO
MOJTy4€H HENPaBUIIbHBIH
OTBET U3-3a
apudMeTHIECKON OMIMOKH

nim
B pemennn nmerorcs
JIMITHUC UJIA HCBCPHBIC
3aIlucH, He OT/AEJICHHBIE OT
pemrenus — 3 6anna;

* lMeercs BepHOE pELLICHUE
YacTH 3aJa4u — 2 0ajna;

¢ Pemenue He 1aHo
N

JTAHO HEBEPHOE PEIICHUE —
0 6amnoB

V. YueOHO-MeToqu4ecKoe M MHGOPMAIMOHHOE o0ecTieYeHue TUCHUILTAHBI

1. Pexomenayemasi iMTeparypa

a) OcHoBHas1 IMTEpaTypa:

[1] Tpenorun, B. A. VYpaBHeHUs B YaCTHBIX IPOU3BOJHBIX [JIEKTPOHHBII

pecypc]: yue6HOoe mocobue / B. A. Tpenormn, 1. C. Hemocekuna. — Mocksa :

OU3SMATIINT, 2013. — 228 c. — ISBN 978-5-9221-1448-6.

URL: https://e.lanbook.com/book/59744?category=3145—

aBTOPU3. MOJIB30BATENEH

Pexum noctyma: st



https://e.lanbook.com/book/59744?category=3145

[2] Cob6onesa, E. C. 3amaun u ynpaxHeHUs 10 YPaBHEHUSM MaTeMaTUYeCKON
busuku [ DnekTpoHHbIN pecypc]: ydueOHoe rmocodue / E. C. Cobonesa, I'. M. dareena.
— Mocksa : DUSMATIINUT, 2012. — 96 ¢. — ISBN 978-5-9221-1053-2.

URL: https://e.lanbook.com/book/5295 — Pexum JocTyma: [Uis  aBTOPH3.

IIOJIb30BATEIIEH.

0) /lonoTHUTE/ILHAS JIATEPaTypa:

[3] Bragumupos, B. C. YpaBHeHHss MaTeMaTU4ecKOl (PU3UKH [ DJIEKTPOHHBIN
pecypc]: yueonuk / B. C. Bmagumupos, B. B. XKapunos. — Mocksa : ®U3MATIINUT,
2000. — 400 c. — ISBN 5-9221-0011-4.

URL: https://e.lanbook.com/book/2363 — Pexum JocTyma: Jyis  aBTOpH3.
IIOJIb30BATEIIEN.

[4] Bynak, b. M. COopHuK 3a7a4 10 MaremMaTudeckor (pu3uke [DIeKTPOHHBIN
pecypc]: yaebnoe nocooue / b. M. bynak, A. A. Camapckuii, A. H. TuxoHoB. — 4-¢,
m3a. — Mocksa : DUSMATIIUT, 2004. — 688 ¢. — ISBN 5-9221-0311-3.

URL: https://e.lanbook.com/book/63669 — Pexum goctyma: Ui aBTOpPU3.

IIOJIb30BATEIIEH.

2. IIporpammHoe odecrieyeHne

a) JInueH3MoHHOE MPOrpaMMHOe odecrnedeHue
MS Office 365 proplus— Akt npuema-neperayuu Ne 687 ot 31 urons 2018
MicrosoftWindows 10 Enterprise— Akt npuema-tiepeaaun Ne 687 ot 31 urons 2018
MicrosoftOftice 365 proplus— Akt npuema-nepenauu Ne 687 ot 31 uromnst 2018
MicrosoftWindows 10 Enterprise— Akt npuema-tiepeaaun Ne 687 ot 31 urons 2018
KasperskyEndpointSecurity 10 g Windows — AkT Ha iepeiady rnpas
Ne956 ot 18 oxTsa6ps 2018 1.

0) CB000IHO pacnpocTpaHsieMOe MPOrPaAMMHOe o0ecIeYeHue
Adobe Reader XI
Any Video Converter 5.9.0
Google Chrome
WinDjView 2.0.2


https://e.lanbook.com/book/5295
https://e.lanbook.com/book/2363
https://e.lanbook.com/book/63669

3. CoBpemennble npodeccoHaIbHbIE 0a3bl JAHHBIX U UH()OPMAIMOHHBIE

CIIPABOYHbIC CUCTEMbI

1. OBC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuBepcuTeTcKast OnbimoTeka oHaiiey https://biblioclub.ru
3. ObC IPRbooks http://www.iprbookshop.ru;

4. 9BC «Jlanb» http://e.Janbook.com;

5.9bC BOOk.ru https://www.book.ru

6. 9bC TBI'Y http://megapro.tversu.ru/megapro/Web

7. Hayunas snexrponnas oudnuoreka eLIBRARY.RU (nmoamucka Ha sxypHaibI)

https://elibrary.ru/projects/subscription/rus_titles_open.asp

8. Pertosurapuii TBI'Y http://eprints.tversu.ru

4. Tlepeuenb pecypcoB HH(OPMANMOHHO-TEIEKOMMYHMKAIIMOHHON ceTH
«MHTEpHET», HEOOXOAUMBIX IJIs1 OCBOCHUS AUCHMILIMHBI:

Oo6mmepoccutickuit mopran Math-Net.Ru http://www.mathnet.ru/

VI. MeToanueckne MaTepuasibl 1Jisi 00y4AIOIIUXCS 110 OCBOCHUIO
JUCHMILINHbI

MeToauveckue yKa3aHus M0 MOATOTOBKE K MPAKTUYECKUM 3aHATUAM.
[ToaroroBka K MpakTUYECKUM 3aHATHUSAM IO JUCIMUILUIMHE BKIIFOYAET B ceOs:

® M3yYcHUE JICKIIMOHHOTO MaTepuaja, He0OX0IUMOTO JJIsl PEIICHUS
MIPAKTUYECKUX 3a1a4;

® PpEUICHHUE NPAKTUYECKUX 33/1a4, 3aJaHHbIX MPENOAABATEIIEM Ha JIOM;

® TOATOTOBKY K KOHTPOJBHBIM M CAMOCTOSTEIILHBIM pa0OTaM.

[Ipy mOArOTOBKE K MPAKTUYECKUM 3aHATHSIM PEKOMEHAYETCA W3YUYHUTh
TEOPETUYECKUI  Marepuajl COOTBETCTBYIOIIMX  pa3[elioB  JIUTEpaTypbl U3
00513aTEJILHOTO U JOMOJHUTEIBHOIO CIIUCKOB.

TeMbl 3aHSITHI.

Tema 1. JuddepeHnuanbHble XapaKTePUCTUKU CKAJSIPHBIX U BEKTOPHBIX

10JIel B KPMBOJMHENHBIX KOOPAUHATAX.


http://www.znanium.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
http://www.mathnet.ru/

Ckansipuple ¥ BeKTOpHble mois. JuddepeHnuanbHble  XapaKTEPUCTHKU
ckassipHoro mosist.  JuddepeHnuanbapie  XapaKTEpUCTUKA BEKTOPHOTO  TOJIS.
Omneparop Hab6ma. KpuBonunelinsie cucteMbl koopauHat. uddepeHuunanbHbie
omnepanuy B KpUBOJIMHEHWHBIX KOOpINHATAX.

Tema 2. ®dusnueckue 3a4a4yu, NPUBOASAIIME K YPABHEHHUSIM B YACTHBIX
npousBoaHbIX. Kitaccuukanus ypaBHeHHH B YaCTHBIX NPOU3BOJHBIX.

BbiBoj1 ypaBHeHUsT KoJeOaHUil CTpyHbl. BOIHOBOE ypaBHEHUS NIl aKyCTHUYECKHX
Kosie0aHui. YpaBHEHHE TEIUIONpPOBOAHOCTU. YpaBHeHus Jlammaca u Ilyaccona B
AIEKTPOCTATUKE W  TEOPUM TPABUTALMOHHOTO TMOTEHIMAala. YpPaBHEHUE
['enemronbia. Knaccudukanus ypaBHEHUH BTOPOTo MOpsiAKa. XapaKTepUCTHUKU
YPaBHEHMM BTOPOrO IOpPsJKA, UX WHBAPUAHTHOCTH IPU 3aMEHAX HE3aBHUCUMBIX
nepeMeHHbIX. [IpuBeneHne JMHEHHOrO YpaBHEHHUS BTOPOTO MOPSAKA C ABYMs
HE3aBUCHUMBIMM IIEPEMEHHBIMM K KaHOHHWYECKOMY BuAy. IlpuBeneHue JIMHEHHBIX
YpaBHEHUN BTOPOTO MOPsIKA C MOCTOSHHBIMU KO3(h(ULMEHTAaMH K MpoCcTeHiemMy
KaHOHWYECKOMY BHAY. Tunbl IpaHU4HBIX yciaoBul. I[loHsATHE O KOPPEKTHO
ITOCTABJIEHHOU 3a]1a4e.

Tema 3. O0mas cxema Merona dypbe (Meromga pasjaeeHUs] MEPEeMEHHBIX).
3apaua Hltypma-J/InyBuiis.

Meton pazaenenusi nepeMeHHbIX (0Ol cimydaii). OOmas MOCTaHOBKA 3a7add
[Itypma-JInyBmig. 3agava [ltypma-JlnyBumis s orpeska. 3amada Illtypma-
JInyBuins 1u1st OTpe3sKa ¢ NEPUOANYECKUMU IPAHUYHBIMU Y CIIOBUSIMU.

Tema 4. YpaBHeHUs runep00JM4eCcKOro Tumna. Y papHeHne KoJjaeoanui

Merton xapakrepuctuk. Pemenue /lanambepa st 6eckoHeuHOM cTpyHbl. Penienue
Jlamambepa aiis moryOE€CKOHEYHOW CTPYHBI C 3aKperuieHHbIM KoHioM. dopmyia
[Tyaccona-IlapceBans. ®opmyna Kupxroda. 3amazapiBaromiye MOTEHIUAIbL.
PacnpocTpanenne IByMEpHBIX M TPEXMEPHBIX BOJH: CpaBHeHHe. I[IpuHnmn
['toiirenca. [loctaHoBKa HayanbHO-KPAEBOW 3a1a4M JJIsl CTPYHBI C 3aKPEIIECHHBIMU
koHilamu. Kosebanusi B OrpaHMYEHHBIX oOOBeMax. MeTon  pas3jeseHus
MEepPEeMEHHBIX JUISI BOJHOBOTO YypaBHeHHs. Mogbsl konebanuii. Konebanus

npsMoyrojibHOM MeMOpanbl. Konebanus kpyrooit memOpanbl. @ynkuuu beccens.



Tema 5. YpaBHeHus1 1apad0/1MueCcKOro THIA. YPaBHEHHE TEIUIONMPOBOAHOCTH
PacnipocTpaneHue Temja B HEOrpaHMYEHHBIX oOjacTsax. DyHaamMeHTalIbHOE
pemenne. Pemenne 3amaunm Komm. IlocTaHOBKa HadanpHO-KpaeBBIX 3adad I
ypaBHEHUS TermnonpoBogHocTH. [IpuHiun makcumyma. HauanbHo-KpaeBas 3agada
O PacnpoCTPAaHEHUM TEIUIA B OTrPaHUYEHHOM crepxkHe. DyHkuusa ['puna mis
HEOJHOPOJHOIO ypaBHEHMs TeronpoBogHoctu. IIpumepsl. Meron pasneneHus
MEPEMEHHBIX JJIsI YPaBHEHHUS TEIUIONPOBOJHOCTU. PacmpocTpaHeHue Temia B
KpPYyIJIOW IJIACTHHE.
Tema 6. YpaBHeHUS DJUIMIITHYECKOT0 TUIA. YpaBHeHue Jlamiaca
OO6mue cBoiicTBa rapMoHuueckux ¢GyHkiuid. ®opmynsl ['puna. IlocraHoBka
KpaeBbIX 3adad s ypaBHeHuil Jlammaca u Ilyaccona. 3amaua [upuxnie nis
ypaBHenus Jlannaca B kpyre. MuTterpan [lyaccona. ['apmoHnYECKriE MHOTOUYJIEHBI
u chepuueckue pyuknun. [lomHoTa. BHyTpeHHss n BHemHAs 3aaaun lupuxie s
mapa. Bryrtpennsas 3amada Helimana s ypaBHeHusa [enbmronsna B 1iape.
Oyukuus ['puna qosa ypasaenus Ilyaccona. [Ipumepsr.
Tema 7. HekoTopbie 001ue BONPOCHI TEOPUHU
JlokansHoe cymectBoBanue pemieHuil. Teopema Komu-KoBaneBckoit. OCHOBHBIE
cBoiictBa 0000meHHBIX (yHKUMHA. [lenpra-QyHKIuUs, €€ Mpou3BOAHAS U
npeoOpazoBanue Dypre npu n=1,2,3. [loHsTue (PyHIaMEHTATHLHOTO PEIICHUS.
dyHaaMeHTalbHbIE penieHus oneparopa Jlamnaca npu n=1,2,3. D1eMeHTHI TEOpUU
MoTeHIMana. MynbTUIONIbHBIE pa3fioxkeHus. [loTeHnmansl mpocToro U ABOMHOIO
cnosi. CyniecTBOBaHUE U €JUHCTBEHHOCTh PELIEHUS 3aAaun Jupuxie.
Bomnpocsl k 3k3amMeHy (IpMMEpPHBINA CITUCOK)

1. duddepenunanbHble XapaKTEPUCTUKHN CKAJIIPHBIX MOJICH.
JuddepennnanbHbie XapaKTEPUCTUKA BEKTOPHBIX MOJIEH.
Omnepatop Jlamiaca B KpUBOJMHENHON CUCTEME KOOPAUHAT.

Krnaccuduxkanus ypaBHEeHUH BTOPOTO MOPSIIKA.

A

XapakTEepUCTUKN YPABHEHUM BTOPOrO MOPAJNKA, UX WHBAPUAHTHOCTH IPHU
3aMEHaxX HE3aBHCHMBIX IIepeMEHHBIX. lIpuMepsl XapakTepucTuK IS

ypaBHEHUH K01eOaHUil CTPYHbI, TEIIOMPOBOIHOCTH.



6. IlpuBeneHue ypaBHEHMs TUIIEPOOIMUECKOTO TUIIA K KAHOHUYECKOMY BUAY B
CIIy4ae IBYX HE3aBUCUMBIX [IEPEMEHHBIX.

7. IlpuBeneHue ypaBHEHUH MapabOIUYECKOTO W DIUTUNITUYECKOTO THUIIOB K
KaHOHWYECKOMY BUJY B CIIy4ae JIBYX HE3aBUCHUMBIX IIEPEMCHHBIX.

8. IlpuBeneHue JIMHEWHBIX YpPaBHEHUH 2-TO MOpSAKAa C HOCTOSHHBIMU
KO3 GUIIUEHTaMH K POCTEUIIEMY KAHOHUYECKOMY BHUJLY.

9. Tunbl rpaHUYHBIX YCIOBUM. [IOHATHE O KOPPEKTHO MOCTABJICHHOM 3a]a4e.

10.Meton xapakrepuctuk. Pemenue /lanamGepa 1ist 6eCKOHEUHOM CTPYHBI.

11.Pemenue JlamambGepa s MOJyOECKOHEUHOM CTPYHBI C 3aKpEIUICHHBIM
KOHILIOM.

12.®opmyna Ilyaccona-ITapceBans (pemenue 3amaun Komm 1j1si O4HOPOIHOTO
BOJIHOBOT'O YPaBHEHUS Ha MJIOCKOCTH).

13.®opmyna Kupxroda (pemenue 3anaun Ko a1 0JHOpOJHOTO BOJIHOBOTO
YPaBHEHUS B TPEXMEPHOM IPOCTPAHCTBE).

14.OcnoBanust Merona Dypre (MeToma pasjnesieHus MEPEeMEHHbIX). 3ajada
[ typma-JInyBuiis. Teopema Crekiiosa.

15.1ToctanOBKa HayaldbHO-KPAa€BOW 3aJayu Uil CTPYHBI C 3aKPEIJIEHHBIMU
koHIamu. Meron @ypse.

16.Konebanust mpsiMOyroJIbHONH MEMOpPaHBHI.

17.Konebanus kpyrooit meMmOpansl. @ynkiuu beccens.

18.ITocTaHOBKA HaYaIbHO-KPAEBBIX 33124 JIJIs1 YPaBHEHUS TETUIONPOBOJHOCTH.

19.HauanbHO-KpaeBas 3amadya O pacHpOCTPAHEHUH TEMja B OTPAHUYEHHOM
CTEpPIKHE.

20.®OyHkuMs ['puHa a8 HEOAHOPOJHOIO YPABHEHUS TEIUIOMPOBOIHOCTH.
[Ipumepsl.

21.Meron pa3neneHuss NEPEMEHHBIX JUIsl YPAaBHEHMS TEIUIONPOBOIHOCTH.
Pacrnipoctpanenue temna B Kpyriou IIaCTUHE.

22.001ue cBoicTBa rapMmoHnyeckux pyHkuuii. opmysl ['puna.

23.1TocTaHoBKa KpaeBbIX 3a/1a4 JJ1sl ypaBHeHuit Jlamaca u Ilyaccona.

24.3anava [{upuxne nns ypaBHenus Jlannaca B kpyre. Materpan Ilyaccona.



25.'apmonnueckre MHOrousieHsl U cpepuueckue pynkuuu. [lonHora.

26.BHyTpeHHss ¥ BHEIIHAA 3a1a4u Jupuxiie uis mapa.

27.BuyTpeHnHss 3anaua Heiimana niist ypaBHeHus ['ebMrosiplia B mape.

28.®yukuus ['puna gis ypaBaenusd [lyaccona. [Ipumepsr.

29.JlokanpHoe cymecTBoBanue pemennil. Teopema Komm-KoBaneBckoi.

30.OcHoBHBIE CBOMCTBA 0000IIEHHBIX (QYHKIIHIA.

31.IlonsaTe (pyHOAMEHTAIBHOTO pemeHus. @DyHIaMEHTAIbHBIE PpPELICHMUS
oneparopa Jlamnaca npu n=1,2,3.

32. CyliecTBOBaHME U €AMHCTBEHHOCTh pelICHUs 3aaauu Jlupuxie.

TpeGoBanus K peTHHI-KOHTPOJIIO:

yueOHbII MaTepuall pa30uBaeTcs Ha 2 MOJTYJIS.

1 Mmoayan
MaxkcumasbHbII
Bun kontpoJs @®opMbI KOHTPOJISA
0aJsn
paboTa Ha 3aHATUAX 15
Texymui KOHTPOIIb
MTOCEIIAEMOCTh 5
Py06exxHbIl KOHTPOJIB Kontponbras(sie) padota(b) 10
OO6mmas cymma 6aos: 30
2 MoayJib
MakcumajibHbIH
Bua konTpoJs DopMbI KOHTPOJISA
0asn
paboTa Ha 3aHATHUAX 15
Tekyumuii KOHTPOJIb
IIOCEIIaEMOCTD 5
PyGexHbIil KOHTPOJIb KonrtponsHasi(sie) padota(sr) 10
O6m1as cymma 0asioB: 30

Peitunr CTyACHTAa CKJIAAbIBACTCA U3 GaJ'IJ'IOB, IMNOJIYYCHHBIX B KaXAOM
MOIYJI€C. cDOpMa UTOrOBOM aTTeCTallul — 5K3aMCH. MakcumanbsHas CyMMa 0anIoB

3a cemecTp — 60 u 40 GayIOB BEHIHOCUTCS HA SK3aMEH.



VII. MaTepuajibHO-TeXHHYECKOe oOecneyeHmne

st aynuropHoi padoThI

HanmMmenoBanue crenmuaabHBIX *
MOMENIEHUN U IIOMEIICHUN IS
CaMOCTOSITENIbHON PabOTHI

MarepuanbHO-TEXHUYECKOE OCHAILIEHUE
IIOMEIIECHUN

Y4eOHast ay TuTOpUS AJIsE IPOBEICHHUS
3aHATHH JIEKIIMOHHOTO THIIA, 3aHITHHI
CEMHHAPCKOT0 TUIa, KYPCOBOTO
MPOEKTUPOBAHHUS (BBITIOTHEHUS
KYPCOBBIX paboT), TPYMIIOBLIX U
MHIUBUAYATbHBIX KOHCYJIbTALUH,
TEKYIIET0 KOHTPOJISL ¥ IPOMEKYTOIHOU
aTTecTaluu,

VYueOunas aynutopus Ne 203 (170002,
TBepckas 001., 1. TBepb, nep. CamoBsiid,
oM 35)

Habop yueOHoit mebenn, MenoBas
JTIOCKa, IEPEHOCHON HOYTOYK.
WutepaktuBHas cuctema Smart Board
6601v cO BCTPOCHHBIM IPOEKTOPOM.

s opraHu3ald CaMOCTOSITeIbHOM paldOThl CTYJACHTOB HEOOXOIUMO
HAIMYME NEPCOHATBHBIX KOMIBIOTEPOB € T0CTYIIOM B IHTEepHET.

VIII. CBenenusi 00 00HOBJIEHUM padoyeil MPOrpaMMbl TUCHUILTAHBI

Ner.i. | OOHOBIIEHHBIH pazfen padouel | OnmucaHne BHECEHHBIX PexBHU3UTEI TOKYMEHTA,
IIPOrPaMMBbI TUCLUIIIHBI WU3MEHECHUN YTBEPIUBILIETO
HU3MEHEHUs

N | —




