MHWHHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUMCKOM ®EJIEPAIINHA

OEAEPAJIBHOE I'OCYJAPCTBEHHOE BIO/’KETHOE OBPA30BATEJIBHOE
YUYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHMUSA

«AHT'YIICKHAHW TOCYJIAPCTBEHHBIA YHUBEPCUTET»

®U3UKO-MATEMATUYECKHA ®AKYJIBTET

YTBEPXIAIO
[Ipopekrop o YP u KO

C.A.JIpgHOBa

«29» 06 2023r.

PABOYASA ITPOI'PAMMA JUCHUITVIMHBI

b1.B.0S YpaBHeHHs ¢ YaCTHBIMH IPOM3BOHBIMH

HanpaB.ﬂe}me NOoArOTOBKH

01.03.01 -MATEMATHUKA

KBanuduxanus BbIITyCKHIKA

BAKAJIABP

®dopma 00yueHus

OuHasn

Marac, 2023r



1. [lesn ocBOEHHUSA TUCIHUTIIHHBI

Llenamm ocBOEHUA AUCLMNANHDBI ABAAIOTCA:
1. ¢yHpAameHTanbHasA NOAroToBKa B 06/1aCTU ypaBHEHMIM B YaCTHbIX NMPOM3BOAHBIX, HaXO4AWMX
NPUMeEHEHNE B MeXaHWKe, GU3nKe, TEXHUKe, BUONOrMK, SIKONOTUM.

2. OBnageHune aHAIMTUYECKMMIN METO4AMM PELLUEHMA KPAaeBbIX 33434 MaTeMaTU4ecKon GU3NKMN.

3agayeit M3ydYeHMA OUCUMNAWHDI

ABNAETCA: oOBNlageHne OCHOBHbIMU TMOHATUAMM,

naeamm wu

MEeTOoA4aMMN TEOPUM YPaBHEHUIN B YAaCTHbIX MPOU3BOAHbIX.

Ilepeyens mnpodecCHOHANBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (QYHKIHMHA H TPYAOBBIX
(pyHKIUIi, COOTBETCTBYIOIIUX NPO(ecCHOHATBHOM 1eATeJbHOCTH BHIMYCKHUKOB

HaunmeHnoBanue JOKyMeHTa Kon HawnmenoBanue 0a30B0O# IpyMITbl, JOIHKHOCTH
(mpocdeccun) nnu cienuaITbHOCTH
OK3 2320 [IpenonaBarenu B cpeHei KOS
2340 IIpenonaBarenu B cUCTEME CIIEIMAIIBHOTO
o0Opa3oBaHus
Kon n O0001IeHHbIE TPYAOBbIE GYHKIMH Tpyaossie GyHKIUHA
HAaHMEHOBaHHE Kopn HaumeHoBaHue Yposensb HaumeHoBaHue Kox YpoBenb
npogeccuoHaIbH KBaIN(UKa (mopypoBen
oro 101071 b)
cTaHjapra KBaJu(puka
000

01.001 Ilemaror Ilemarornueckas Oowenenarornuec| A/01.6
(memaroruyeckas JIESITENIbHOCTD MO Kast QyHKIVSL, 6
JIeSATENBHOCTD B POEKTUPOBAHUIO U O6yuenue
JIOIIKOJIFHOM, peanuzanuu BocnurarenpHasa A/02.6
Ha4YaJIbHOM 00pa3oBaTeIBHOTO JIESTETFHOCTh 6
o01eM, A | Tporecca
OCHOBHOM 0011IeM, 00pazoBaTeNbHBIX 6
cpemHeM o01eM OpraHU3aIHIX PaszBuBarormias A/03.6
obpazoBaHNUN) JIOIITKOJIHLHOTO, JesATEeNbHOCTh
(BocriuTarens, HayYanbHOTO OOILETO, 6
YYUTEIb) OCHOBHOTO 00ILEro,

CpemHero oomero

00pa3oBaHusI

[lenarornueckas [Menarornueckast

JIeSITEIIbHOCTD TI0 NESTeLHOCTD TI0

MIPOEKTUPOBAHUIO U peanuzanuu

g | peamusaimu 6 nporpamm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001Ie00pazoBaTeIHLHBIX CpeIHEeTO

porpamm o01wero

o0Opa3oBaHus




Mecto aucunnimmnsl B ctpykrype OIIOII 6akanaBpuara

Juctummuaa otHOCcHTCS K 010Ky 1: «{ucuummmabi(Moaynn)». K ob6s3arensHoi yactu. YuraeTcs B 6
cemectpe. Haxonurcs nmog unaexkcom b1.B.0S.

2. Pe3ynbTarhl 0CBOCHUS IMCHUIIMHBI (MOAYJIs1) YPABHEHNS C YACTHBIMHU NPOM3BOIHBIMHU

[Ipouecc wu3ydeHus MOUCUUIUIMHBI HampaBieH Ha (GOPMUPOBAHME 3JIEMEHTOB CIEIYIOIINX
komretreHuit B cootBerctBur ¢ ®I'OC BO no nanHomMy HanpaBlIeHHIO:

Kon HaumenoBanue
KOMIICTCH- KOMIIETCHIIN
11U
YK-1 Cnioco0eH oCyIIecTBIATh

MTOMCK, KpUTUYECKUN aHAIIN3
UHPOpPMALIUH, IPUMEHSTh
CHUCTEMHBIN NOAXOJ JUIs
pELICHNS TOCTABJICHHBIX
3a1a4

IK-1 Crioco0eH orpenenuTh
obmue hopmbl 1 3aK0-
HOMEPHOCTHU OTAEIBHON
peaIMeTHON obacTu

I/IHILI/IKaTOp JOCTHXKECHHUSA KOMIICTCHIIUU
(3aKperuIeHHbIH 3a TUCITUTUTHHON )

VK-1.1. Ananusupyer 3agauy, BeIIeIss ee 0a30BbIe
COCTaBJISIOLINE;

VYK-1.2. Onpeznenser, MHTEPIPETUPYET U PaHKUPYET
nH(popMaluio, TpedyeMyto /Ui peleHus] TOCTaBJICHHON
3aJ1auy;

VYK-1.3. OcymiecTBnsieT NOUCK UH(DOPMALIUU JJIs PELLICHUS
IIOCTABJIEHHOW 3a/1a4M 110 Pa3JIM4YHbIM THIIaM 3alIpOCOB;
VYK-1.4. IIpu o6paboTke nHPOpMAIK OTIINYAET (PAKTHI OT
MHEHMH, HHTEpPIIpEeTaIii, OlIeHOK, (hopMupyeT
COOCTBEHHBIE MHEHUS U CYKJIEHUS, apTYMEHTUPYET CBOU
BBIBOJIbI M TOUKY 3pEHHUS;

VK-1.5. PaccmaTpuBaeT u npeiaraet BO3MOKHbIE
BapHaHTHI PELICHUS TIOCTABICHHOM 3a/1a4M, OLIEHUBAs UX
JIOCTOMHCTBA U HEJAOCTATKH.

[TK-1.1: 3HaeT 0cOOEHHOCTH COBPEMEHHOTO JTara
pa3Butusi 00pa3oBaHUs B MUPE, 3Tallbl pa3BUTHS
MaTEeMaTHKH.

[IK-1.2: Ymeer  cUCTEMHO AHAIN3UPOBATH
MH(POPMALINIO, CONIOCTABIISAT, JIEJIaTh BHIBOJIBI

[1K-1.3: Brnangeer cOBpeMEHHBIMU METOIAMM,
METO0JIOTHEN Hay4YHO-UCCIIEN0BATENBCKON 1EATEIbHOCTH
B 00JIaCTH MaTEeMaTUKH, IEMOHCTPUPYET IIOHUMAaHUE
o01Iel CTPYKTYpbI TaHHOM TUCIUTUINHBL.

4. CtpykTrypa ™ coaep:KaHue [MCHUIUVIMHBI (MOAYJisi) YpPaBHEHUSI € YACTHBIMH

NMPOM3BOAHBIMHA

4.1. CTpyKTypa IMCUUIIMHBI (MOAYJIs1)
OO61mas TpyA0eMKOCTh AUCHHUIUTMHBI COCTaBIISET 5 3a4eTHHIX equHwuII, 180 yacos.

Bun yuyeonoii paéoThl

Bcero IlopsiakoBeIil HOMepP
cemMecTpa

O01mas TpyI0eMKOCTh AUCIUILUIAHBI BCero (B 3.€.), B 2 3.e. 6

TOM YHCJIC:

Kypcogoii mpoekT (padoTa)

HE NPeayCMOTPEHO

AyIUTOpHBIC 3aHSTUS BCETO
(B akaj. yacax), B TOM YHCJIE:




Jlexun 18 18
[TpakTHUyecKue 3aHATHsI, CEMUHAPBI 18 18
JlaGoparopHbie pabOTHI 18 18
CamocTosTenpHas paboTa Bcero (B akaj. 9acax), B TOM 18 18
YJHCIIe!

KCP

OK3ameH

OO0mast Tpy10eMKOCTb AUCIMIUIMHBI 72 72

HaumenoBanue
pa3zesoB U TeM
JTUCHIHATUTAHBI (MOIYIIST)

ceMecTp

Bungst yueOHON pabOTHI, BKITFOYAs

CaMOCTOSATENBbHYIO pabOTy CTYICHTOB U

TPYIOEMKOCTH (B Yacax)

AynuTopHas pabora

pabota

CamocrosTenbHas

@DopMBI TEKYIIEr0 KOHTPOJIS
ycrieBaeMocCTH (110 HeslessM

cemectpa). DopMBI IPOMEXKYT.

aTTeCT

BCEro

JIEKIUU
IIpakT. 3aHgITHS
JlaGopar. 3aHaTHA
Jlp.BUIBI KOHTAK. pao.
Bcero

Kvpcos. pad(.mpoexT)
IToaroToBKa K 9K3.

Jlpvrue BUIObI

CobecenoBanue

Konoxksuvm

IIpoBepka TecToB

IIpoBepka KOHTD.pad

IIposepka pedepara

IIpoBepka scce u

Kypcosas pabdora

Pa3nea 1. BoiBoa ypaBHeHui
KOJ1e0aHUH CTPYHBI,
TeNnJIONPOBOIHOCTH, Jlamaca;
MOCTAHOBKA KPaeBBIX 32124, HX
¢u3uyeckasi MHTepNpeTaIUs.

N
[
—
(—}

1.1

BriBoz ypaBHEHHH KOneOaHMiA
CTPYHBI, TEMJIONPOBOIHOCTH,
Jlamutaca. IToctaHOBKa KpaeBbIX
3a7a4, ux Qpuanveckas
HMHTEpPIIpETanusl.

Pa3nen 2. Teopema Kouu-
KoBaJjsieBckoii; moHsitue
XapaKTEePHCTHYECKOTO
HaNpaBJIeHHs,
XapaKTePUCTUKH; IPUBeIeHne
K KAHOHMYeCKOMY BUIY H
Kjaccupukanms JUHEHHbIX
YPABHEeHMIl ¢ YACTHBIMM
NPOU3BOIHBIMH BTOPOT0
NopsiAKA.

2.1

[IpuBeneHne K KAHOHUYECKOMY
BUY M KiacCUDUKAITUS
JMHENWHBIX YPaBHEHUH C
YaCTHBIMU MPOU3BOJHBIMU
BTOpOro nopsaka. Teopema
Komm-KoaneBckoi.

2.2

IlonsTue XapaKTCPUCTUICCKOT O
HalpaBJICHUA, XapaKTCPUCTUKH.

Pa3nea 3. BosiHoBOe ypaBHeHUE;
JHepreTHYeCKUe HEPABEeHCTBA;
€IMHCTBEHHOCTH pelleHus
3agayu Komu u cMemaHHoOMH

3ajga4u; BbIBOJ Gopmya

24 |24 60




Kupxroga u Ilyaccona,
HcceIe0BaHue ITHX GopMYyJI;
MeTox Dypbe N1 YPaBHEHHSA
KoJ1e0aHuii CTPYHBI, 001as
cxema Mmetoaa Dypse.
YpaBHenus Jlaniaca u
IIyaccona; popmyanl I'puna;
(ynaamenTanbHOe penieHue
oneparopa Jlanaca;
MOTEHI[HAJIBI; CBOHCTBA
TapMOHMYEeCKUX (PYyHKINIA;
¢IMHCTBEHHOCTH perieHMit
OCHOBHBIX KpaeBbIX 32124 A5
ypaBHeHus Jlannaca; GpyHKuust
I'puna 3apaun Jupuxie;
peleHue 3agaun Jupuxie ais
ypaBHeHus Jlamiaca B mape;
¢IHHCTBCHHOCTD PeLICHHS
BHelIHel 3agaun Jupuxie;
0000111eHHbIEe pelIeHUsT KpaeBbIX
3ajad.

3.1

BonHoBoe ypaBHeHueE.
DHepreTudyeckrue HepaBeHCTRA.

3.2

EnnHCTBEHHOCTD peIIeHUs 3a/1a4n
Ko u cMeriannoit 3agauu.
BriBoa dpopmyn Kupxroda u
Ilyaccona, uccienoBanue 3Tux
opmym

3.3

Merton ®@ypbe 1151 ypaBHEHUS
Koe0aHni CTPYHBI, 00IIast cxema
MeToga Oypbe. YpaBHEHUS
Jlannaca u Ilyaccona. @opmyJbl
I'puHa.

3.4

dyHnaMeHTaNnbHOE pereHne
oneparopa Jlannaca. [loTenuuansi.
CBoiicTBa TapMOHHYECKIX
GOYHKITHH.

3.5

EnuHCTBEHHOCTH pelieHui
OCHOBHBIX KPaeBbIX 3a/a4 Jyis
ypaBHeHus Jlannaca. @yHknus
I'puna 3agaun Qupuxie. Pemenue
3anauu Jupuxie Ui ypaBHEHHUs
Jlannaca B mape.

3.6

EnuHCTBEHHOCTD pEIICHUS
BHeIIHeH 3anaun Jupuxie.
OO0001IeHHBIE PeIIeHNS KPAaeBhIX
3aad.

Pasnen 4. YpaBHeHue
TeNnJIONPOBOIHOCTH ; IPUHIMIT
MaKCHMYMa B OTPaHUYEeHHOMH
00J1aCTH M €AMHCTBEHHOCTh
pemenus 3agauyu Komu;
MOCTPOCHMS pelieHHe 3a1a49U
Komm nuist ypaBHeHust
TeNnJI10NpPOBOAHOCTH.

10

4.1

VYpaBHenue
TeronpoBogHocTy. I IpuHnun
MaKCHUMyMa B OTPaHUYEHHON
00JIaCTH U €JTUHCTBEHHOCTh
perieHus 3anayu Komm.
ITocTpoenus peuieHue 3aaauu
Komm it ypaBHeHHS




TCIJIOMPOBOAHOCTH .

Pasnen 5. IlonsiTHe KOPPEKTHOM 2 |2 8
KpaeBoil 3a1auu; NpUMepbl
KOPPEKTHBIX H HEKOPPEKTHBIX
KpaeBbIX 3a/1a4.

5.1  |TloHsTHE KOPPEKTHOM KpaeBoi 2 |2
3aga4n. [IpuMepsl KOPPEKTHBIX U
HEKOPPEKTHBIX KPAaeBBIX 3a/1a4.
OO1mas TpyIOEMKOCTh, B Yacax 6 72 36 | 18 | - - 18 | - IIpomesxyTouHnas arrecranus

dopma
3auer -
3ayeT ¢ OLEeHKOi +
OK3aMeH -

4.2. Cogepxxanue TUCUMIIMHBI (MOXYJIs1)
Pa3nen 1. BriBon ypaBHeHU# KoneOaHUl CTPYHBI, TETJIONPOBOAHOCTH, Jlamiaca; mocTaHOBKA KpaeBhIX
3aj1a4, uX (pu3nUecKas HHTEPIIpETaLHsL.

Temal.l. BeiBog ypaBHeHMI KoJieOaHMIi CTPYHBI, TeTIONpoBogHOCTH, Jlamaca. [TocTaHOBKa KpaeBbIX
3aja4, uX (pU3nYecKass HHTEPIPETAIHSL.

Pasnen 2. Teopema Komn-KoBaneBckoil; HOHATHE XapaKTEPUCTHUECKOTO HAIIPABJICHUS, XapaKTEPUCTUKH;
NpUBEACHNE K KAHOHMUYECKOMY BUAY M KilacCU(UKaIUs IMHEHHBIX YPaBHEHUH C YaCTHBIMU NPOU3BOAHBIMU
BTOPOTI'O MOpsiKa.

Tema 2.1. [IpuBeneHre Kk KAHOHMUECKOMY BUY U KilacCU(PUKAIMS JTUHEHHBIX YPaBHEHUM ¢ YACTHBIMU
IIPOU3BOIHBIMU BTOpPOTO nopsiaka. Teopema Komn-KoBaneBckoi.

Tema 2.2. IIoHsiTHE XapaKTEPUCTUUECKOTO HAIIPABIICHUS, XapaKTEPUCTUKU.

Pa3znen 3. BonHoBoe ypaBHEHHE; SJHEPreTUUECKUE HEPABEHCTBA; €JMHCTBEHHOCTh pelieHus 3a1aun Kommu u
CMeIlIaHHOH 3a/1aun; BeIBOJ popmyn Kupxroda u Ilyaccona, uccnenonanue 3tux ¢popmyi; meroq Oypwe ams
ypaBHEHUsI KojeOaHi cTpyHbI, 0011ast cxema Metona Oypobe. YpaBHenus Jlamnaca u [lyaccona; popmyisl
I'puna; pyHmameHTagbHOE pelieHue oneparopa Jlammaca; moTeHIuansl; CBOMCTBA FTApMOHUYECKUX
(byHKLM; €JMHCTBEHHOCTh PEIIeHUI OCHOBHBIX KPAaeBbIX 3a/a4 11 ypaBHeHus Jlamaca; Gynkuus ['puna
3ajnaun Jupuxie; pemenue 3anaun upuxie s ypaBHeHus Jlamiaca B mape; €AMHCTBEHHOCTh PELICHUS
BHeIIHeH 3a1aun J{upuxiie; 00001eHHbIE pelIeHus] KpaeBbIX 3a/1a4.

Tema 3.1. BonHOBOE ypaBHEHUE. DHEPreTUYECKHUE HEPABEHCTBA.

Tema 3.2. EnuncTBeHHOCTD pewieHus 3aaaun Komm u cmemannoit 3anaun. Beison popmyn Kupxroda u
ITyaccona, uccienoBanue 3TUX GopMyi

Tema 3.3. Metox @ypbe 111 ypaBHEHUS KoseOaHU CTPyHBI, o0mmas cxema merona dypre. YpaBHeHUS
Jlannaca u Ilyaccona. @opmyansl [ puna.

Tema 3.4. dynnamenrtanbHoe perienue oneparopa Jlamnaca. [oreniuansl. CBoiicTBa rapMOHUYECKHX
byHKIH.

Tewma 3.5. ETMHCTBEHHOCTh pEIICHUH OCHOBHBIX KpaeBbIX 3aj/1a4 1Jid ypaBHeHus Jlannaca. ®yukuus [puna
3anaun Jupuxiie. Pemenue 3anaun upuxie ana ypaBHenus Jlamiaca B mape.



Tema 3.6. EnuncTBeHHOCTD perieHus BHemHel 3anaun Jupuxie. O0001eHHbIe pelieHusT KpaeBbIX 3a71ad.

Pa3nen 4. YpaBHeHue TEIUIONPOBOAHOCTH; IPUHIUI MAKCUMyMa B OTPaHUYEHHOM 001acTH U
€AMHCTBEHHOCTH pelleHus 3aaa4u Komn; nocrpoenus pemenne 3aaadu Komm i ypaBHeHUs
TEIUIOIPOBOIHOCTH.

Tema 4.1. YpaBHenue TerionpoBogHocTH.[IpuHIMT MakcuMyMa B OTpaHUYCHHOM 001acTH U
€IMHCTBEHHOCTH pemieHus 3anaun Komm. [loctpoennus pemenue 3anaun Komm uis ypaBHeHus
TEIUIOIPOBOIHOCTH .

Pa3nen 5. [TonsiTue KOppEKTHOM KpaeBoil 3a1a4n; MPUMEPbI KOPPEKTHBIX M HEKOPPEKTHBIX KPAeBBIX 3a/1a4.
Tema 5.1. IToHsiTHE KOPPEKTHOM KpaeBoil 3a1auu. [IpuMepbl KOpPPEKTHBIX U HEKOPPEKTHBIX KPACBBIX 3a/1a4.
Tembl 1aGopaTopHbIX padoT (J/IabopaTopHbIii NPaKTHKYM)

He npenycmotpens! yueOubm mianom OOIT

IIpuMepHasi TeMaTHKA KypCcOBBIX padoT

He mpenycmotpens! yueonpiM 1ranom OOIT

5.00pa3oBaTe/ibHbIE TEXHOJIOTHHU

AKTUBHBIC U HHTEPAKTUBHBIC ()OPMBI: JIEKLIUH, TPAKTUYECKHIE 3aHATHUS, KOHTPOJIbHBIE pabOTHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ 3K3aM€HBbI. B TeueHue ceMecTpoB CTYAEHTHI pelIaroT 3a1a4u, YKa3aHHbIE
IIPENOAABATEIIEM.

6. YueOHO-MeTOAUYeCKOe oDecreyeHre CaMOCTOATEIbHOI padoThl CcTyAeHTOB. QOUeHOYHbIe
CpeacTBa JJIsl TeKyllero KOHTPOJISI yCIeBaeMOCTH, NPOMEKYTOYHOH aTTecTANMH II0 HTOraM
OCBOEHHS TUCHUILINHBI.

6.1. ILnan camocTosiTeIbHON PadOTHI CTYICHTOB

Ne ni/n HaumenoBanmue pa3nena (tembl) | Bua camocrositesbHOM TpynoemkocTsb (B
padoThI aKaJleMU4eCKUX
yacax)

Paznen 1 | BoiBoa ypaBHeHUil KoJ1e0aHUM
CTPYHBI, TEMJIONPOBOIHOCTH,
Jlanniaca; mocTaHoBKa KpaeBbIX
3aaa4, ux pusndeckas
HHTEepNpeTaAnus.

1.1 Br1BO1 ypaBHEHHI KOJIeOaHU AyauTopHasi padora 10
CTPYHBI, TEIUIONPOBOJHOCTH,
Jlammaca. [TocraHoBKa KpaeBbIX
3aja4, ux pusmueckas
MHTEpIpETaLHS.




Pa3zpen 2

Teopema Komn-KoBaJjieBckoii;
MOHSITHE XaPAKTePUCTHYECKOI0
HaIIpaBJICHUA,
XapaKTePUCTHKH; NPUBeAeHHE
K KAHOHMYeCKOMY BHUAY U
KJIaccupuKanus JMHEHHbIX
YPaBHEHUI ¢ YACTHBIMH
NMPOM3BOAHBIMU BTOPOT0
NnopsiAKAa.

2.1

[IpuBeneHne Kk KAHOHUYECKOMY
BUY U KlIacCU(UKALUSA
JIMHEHHBIX YPaBHEHUN C
YaCTHBIMH NTPOU3BOIHBIMHU
BTOpPOro nopsaka. Teopema
Komm-Kosanesckoii.

Teopernyeckui Tect

10

2.2

[TonsiTHE XapaKTEPUCTUYECKOTO
HaIlpaBJICHUS, XapAKTEPUCTUKH.

AynutopHas paéora

10

Pa3znen 3

BosiHoBoe ypaBHeHUe;
JHepPreTHYecKue HEPaBEeHCTBA;
€/IUHCTBEHHOCTH PeLIeHUsA
3apauu Komm u cMemanHoi
3a/1a4M; BBIBOJ (hopMYy.JI
Kupxroda u Ilyaccona,
HCCJIeI0BaHue ITUX POpPMY.JI;
MeTox Pypbe 115l yPABHEHUS
KOJIeOaHNi CTPYHBI, 001as
cxema merona ypne.
Ypasuenus Jlanaca u
IIyaccona; ¢popmyanl I'puna;
(pyHraMeHTaILHOE peleHne
oneparopa Jlannaca;
NOTEHIHAJIbI; CBOCTBA
rapMOHUYECKHX (PYHKLMM;
€IUHCTBEHHOCTH PeLleHuil
OCHOBHBIX KpaeBbIX 3a/1a4 A5
ypaBHeHus Jlamiaca; GpyHKuus
I'puna 3apaum Jupuxie;
pemieHue 3agaum Jupuxiie s
ypaBHeHnus Jlamiaca B mape;
€/IUHCTBEHHOCTH PeLIeHUs
BHelIHeil 3agaun {upuxiie;
00001IeHHbIE peleHust
KpaeBbIX 3a/1a4.

3.1

BonHoBoe ypaBHeHHE.
DHepreTHYecKre HEPaBEHCTBA.

AyauTopHasi padora

10

3.2

EnuHCTBEHHOCTH pELICHUA

AyautopHas padora

10




3agaun Komu u cmenrangoun
3amaun. Beisoa gpopmyn
Kupxroda u [lyaccona,
HCCJIeI0BaHME ITUX (HOPMYJT

3.3

Meton @ypbe 4151 ypaBHEHUS
KOJICOAHUH CTPYHBI, 00ILasi cxema
Meroga Oypre. YpaBHEHUA
Jlanunaca u Ilyaccona. @opmyiibl
I'puna.

AynutopHasi padora

10

3.4

DyHIaMEHTAIBHOE PELICHUE
omneparopa Jlamaca.
[Notenunansl. CBolicTBa
TrapMOHUYECKUX (DYHKITHIA.

AynutopHas padora

10

3.5

EnuHCTBEHHOCTD pelleHHit
OCHOBHBIX KpPaeBbIX 3a7a4 I
ypaBHeHus Jlamnaca. @yHKus
I'puna 3apaun Jupuxie. Pemenue
3anaun Jlupuxie s ypaBHEHUs
Jlannaca B miape.

AynutopHas paéora

10

3.6

EnuHCTBEeHHOCTH penieHus
BHEIIHEH 3amaun Jupuxie.
O0600111eHHbIE pelIeHHs KPAaeBbIX
3a1ad.

KonTpoasnas padora

10

Pa3nen 4

YpaBHeHHe TeNJIONPOBOAHOCTH;
NPUHIUI MAKCUMYMA B
OrpaHMYeHHON 00J1aCTH U
€/IUHCTBEHHOCTDH PelIeHUus
3agauu Komu; mocrpoenus
pemenne 3axauu Ko s
YPaBHEHHUS TeMJI0NPOBOJIHOCTH.

4.1

YpaBHeHue
TEIUIONPOBOAHOCTH. I [puHLIMIT
MaKCUMyMa B OTPaHU4YECHHOU
00JIaCTH U €IUHCTBEHHOCTH
peuenns 3agaun Kooy,
[TocTpoenus pelieHue 3a1auu
Komm niist ypaBHeHus
TEIJIONPOBOAHOCTH .

AynutopHas padora

10

Pa3zngen 5

IlonsiTMe KOPPEKTHOM KpaeBoil
3a/1a4M; MPUMePbI KOPPEKTHBIX
U HEKOPPEKTHBIX KpaeBbIX
3ajad4.

5.1

IToHATHE KOPPEKTHOW KpaeBOU
3amaun. [Ipumepsl KOPPEKTHBIX U
HEKOPPEKTHBIX KPaeBbIX 3a/1a4.

AyautopHas paborta




OneHovHble cpeacrtea Jid TEKYIIETr0 KOHTPOJIA YCIIEBAEMOCTH H HpOMe)l(yTO‘{HOﬁ
aTrrecralumn

Kpurepun oneHk npomMes;KyTO4HOM aTTecTanuu B opme 3auera

Onenka | XapakTepHcTuKa TpeOOBaHHH K pe3yJbTaTaM arTecTaluu B (popme 3auera

«3auTeHo» TeopeTrueckoe coJiepKaHue Kypca OCBOSHO MOJIHOCTBIO 0e3 MPoOeIoB K B
1[eJI0M, WK OOJIbIIel 4acThio, HEOOXOUMbIE MTPAKTHUECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTEepHaIOM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WK OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMmoii yueOHbIX
3aJJaHHUI BBITIOJIHEHBI, OT/ICIBHBIC U3 BHIMIOJIHEHHBIX 33J]aHUN COJepPIKAT
OIIINOKH.

«He 3auteno» | Teopernyeckoe comeprkaHne Kypca OCBOCHO YaCTUYHO, HEOOXOIUMbIE HABBIKU
paboThl HE CPOPMUPOBAHBI UK CHOPMHUPOBAHBI OT/ICTHHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueit yueOHOM mporpaMmoii 3ajaHuil He
BBITIOJTHEHO JTMOO BBITIOIHEHO ¢ TPYyOBIMH OIMOKaMH, Ka4eCTBO UX
BBITIOJTHEHHSI OIIEHEHO YHCIIOM OaJlIoB, OJM3KUM K MUHUMYMY.

Kpurepun oueHKku nNpoMeKyTOYHOI aTTecTannu B popMe IK3aMeHAa

Onenka XapakTepucTuka TpeOoBaHMN K pe3ysIbTaTaM aTTecTaluu B (hopme
9K3aMeHa
«OTIYHO» Teopernueckoe copepkaHue Kypca OCBOCHO HOJHOCTBIO 0e3

npoOesIoB, CHCTEMHO M TJIyOOKO, HEOOXOIUMBIC MPAKTUYCCKHEC HABBIKH
paboThI C OCBOCHHBIM MaTepHaioM C(hOPMHUPOBAHBI, BCE TIPETyCMOTPEHHBIC
paboueii yueOHOM TporpaMmMon yueOHbIe 3a/1aHusI BBHITIOJIHEHBI 0€3yNpPevHo,
KayeCTBO WX BBITIOJHEHHUS OIIGHEHO YHCIOM OamioB, OIU3KHM K
MaKCHMyMY.

«Xoporo» TeopeTrndeckoe cozpepxaHue Kypca OCBOCHO B LielloM Oe3 IpoOenos,
HEOOXOIMMbIE TIPAKTHUECKUE HABBIKM PabOTHI ¢ OCBOCHHBIM MaTepHaJiOM B
OCHOBHOM  C()OPMHPOBAHBI, NpeayCMOTpEeHHbIe  paboueil  ydeOHOU
IpOTrpaMMOil yueOHbIe 3aJJaHHsl BHIITOJHEHBI C OTACIFHBIMH HETOYHOCTSIMH,
KaueCTBO BBIIIOJIHEHHS OOJIBIIMHCTBA 33/laHUH OLICHEHO YHCJIOM O0ajuloB,
OJM3KUM K MaKCUMYyMY.

«Y 1OBIETBOPUT Teoperuueckoe cojepkaHHEe Kypca OCBOGHO OOJbIIe 4acTbio, HO
€JIbHO» npoOensl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HE0OXOAHMBbIe
NPaKTUYEeCKUE HABBIKM PAa0OThI C OCBOCHHBIM MaTEpHAIOM B OCHOBHOM
chOopMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX pabodeld y4deOHOU
IpOrpaMMOi y4eOHBIX 3aJJaHHid BBITIOJHEHBI, OTACIbHBIC U3 BBITOJHEHHBIX
3a/IaHAK COJIEPIKAT OIIHOKH.




«HeynoBieTBop Teopernueckoe CoJIep)KaHue Kypca OCBOEHO YaCTUYHO,
HTEILHOY HEOOXOJMMBbIC HAaBBIKM padOTBHl HE CHOPMHUPOBAHBI WU CHOPMHUPOBAHBI
OTJIENbHBIE W3 HUX, OOJBIIMHCTBO TPEIYCMOTPEHHBIX paboueil ydeOHOM
MporpaMMoON  y4eOHBIX 3aJaHUi HE BBINOJHEHO JHOO BBIMOJHEHO C
rpyObIMH OIIMOKaMH, Ka4eCTBO MX BBITIOJHEHHUS OIICHEHO YMCIIOM OailioB,
OJIM3KUM K MUHUMYMY.

6.2. MeTonyecKkue yKa3aHusl 10 OPraHU3alUl CAMOCTOSITe/IbHOI padoThl CTY1€HTOB

CamocTtosTenbHas paboTa SBISETCS OJHUM M3 BHAOB yUeOHON AESITENbHOCTH O0yYaromuxcs,
CIIOCOOCTBYET PAa3BUTUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH W OPTaHW30BAHHOCTH, TBOPUYECKOTO
MOJIX0/1a K PELICHHUIO MPobieM yueOHOro U MpoheCCHOHANBHOTO YPOBHSI.

AynuTOpHas cCaMOCTOSTENbHAS paboTa Mo yu4eOHON JUCIHUILTUHE OCYIIECTBISETCS HA YUCOHBIX
3aHATHUAX T0J] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPENoAaBaTeis U M0 ero 3aJaHHuIo.

BHaeaynuropHas camocTosATeNnbHas paboTa BBIMOTHACTCS 10 3aJlaHHUIO MperoaBaTens 0e3 ero
HENOCPEJICTBEHHOTO YYacTHsI.

Buner 3amanuii 1uisi BHEAYAUTOPHON CaMOCTOSITENILHOW paOOThI, UX XapakTep, yYUTHIBATH
cnenuuKy u3yyaeMon yueOHO! JUCIMITINHBI, HHAUBUIyallbHbIE OCOOEHHOCTH 00yYaroerocs.

KoHTpons camocToATenbHOM pabOThl M OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTCsl KaK €IMHCTBO
IBYX (OpM:

1.caMOKOHTPOJIb M CAMOOIIEHKA 00yYaroIerocs;

2.KOHTPOJIb U OILIEHKA CO CTOPOHBI MPEIo/IaBaTesl.

Opranu3anusi ¥ pyKOBOACTBO ayIUTOPHOH caMOCTOATEIbHOI padoThI

AynuropHasi caMOCTOsSTeNIbHas paboTa M0 JUCIUIUIMHE BBIMIOJIHACTCS HA YyYEOHBIX 3aHATHAX
MI0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIABATENS H IO €r0 33/1aHUIO.

OCHOBHBIMU BUAAMH ayAUTOPHOM pabOTHl CaMOCTOSTEIBHON PaOOTHI SIBIISIFOTCS:

- BBINIOJIHEHUE JIAOOPATOPHBIX M MPAKTUYECKHX DPAOOT OCYIIECTBISETCS Ha JaOOpaTOPHBIX U
MPAKTHYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoMm ydeOHoro mpouecca. s obecrneueHus
CaMOCTOSITENILHONH palbOThl TMpPENoAaBaTeNIIMU  Pa3padaThIBAIOTCS METOJMUYECKUE YKa3aHUs 10
BBITIOJIHCHHIO JTA0OPATOPHOM /TIPAKTUIECKON pabOTHI.

Pabora ¢ nutepaTypoil, JpyrUMU UCTOYHUKAMUA MH(POPMALIUH, B T.4. HIEKTPOHHBIMHU, MOKET
pEeaI30BbIBATHCS HA CEMUHAPCKUX M IMPAKTUYECKUX 3aHATUSAX. JlaHHBbIE MCTOYHUKH HHGMOpMAaLUU
MOTYT OBITH MPEJICTABICHBI HA OyMa)XHOM W/WIIM 3JIEKTPOHHOM HOCHTENSX, B TOM 4YHCIE, B CETH
WNurtepuer.

[TpenonaBatens GopMyIHpPYET Leib pabOTHl ¢ JAHHBIM U HCTOYHUKOM HH(OpMAIINHU, OTIPEIEsIeT
BpeMs Ha MPOpabOTKy HOKyMEHTa U (hOPMY OTYETHOCTH.

Camo 1 B3auMOIIPOBEPKa BBIMOJIHEHHBIX 33/IaHUI Yallle BCEro MCIOIb3YETCsl Ha CEMHHAPCKOM,
MIPAKTHYECKOM U JIpYTuX BUAax 3aHaTuil. [IpobieMHas /cutyanionHas 3aj1a4a JOMKHA UMETh YETKYIO
(bOopMyIHPOBKY, K HEW JIOJKHBI OBITh IOCTABJICHBI BOIIPOCHI, OTBETHI HA KOTOPhIE HEOOXOAMMO HATH
u obocHoBaTh. KpuTepuu OIEHKM MPaBUWIBHOCTH pEIIEHUS NPOOJIEeMHON/CUTYallMOHHON 3aJa4yu
JIOJKHBI OBITH M3BECTHBI BCEM 00YYaIOIIMCH.

Opranuszaunus ¥ pyKoBOJACTBO BHeayIMTOPHOH padoThI

BaeayautopHasi caMmocTosiTelbHass paboTa BBIMOIHACTCS MO 33aHUI0 TMPENoAaBarTes, Ho 0e3
€ro HEermoCPeICTBEHHOT0 YYacTHs.

[Ipy mpenbsBIEHUM BUAOB 3aJaHWl HAa BHEAYJIUTOPHYIO CAMOCTOSITEIBLHYIO padboTy
PEKOMEHJIyeTCsl HCIO0JIb30BaTh AU(PPEPEHIUPOBAHHBIN MOAXOA K YPOBHIO MOJATrOTOBIEHHOCTU
oOyuyaromerocs. Ilepen BBINOJHEHHWEM BHEAYAMTOPHOW CaMOCTOSITENBHOM pPabOThI IperoaaBaTelib
MIPOBOAMUT KOHCYJIBTALIMIO C OIpE/eJICHUEM LIeNu 3aJaHus, €ro COJEp:KaHus, CPOKOB BBIIIOJIIHEHUS,
OPHEHTHUPOBOYHOTO 0OBeMa pPabOThI, OCHOBHBIX TpeOOBaHUI K pe3ylbTaTaM padoThl, KPUTEPHEB



olleHKH, (OpPM KOHTPOJII W TEPEeUHs JUTepaTypbl. B mpoliecce KOHCYJNbTAIMHM TPENojaaBaTellb
MpeIynpexaaeT O BOSMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUYAIOIINUXCS MPU BBITIOTHEHUN 33/IaHUSI.

JUIs  MeTOIWYecKOro OOECTCUeHUs] W PYKOBOJCTBA CaMOCTOSITCIIBHON paboToOd B
00pa30oBaTeNbHOM YUPEKICHHH pa3padaThIBAIOTCS yueOHbIe MOCOOUS, METOIMUYECKHE PEKOMEHAALNN
M0 CaMOCTOSITEJIbHOM MOJTOTOBKE K Pa3IMUYHBIM BHJAM 3aHATUA C y4E€TOM CIEIHAIbHOCTH YYEOHOU
JTUCIUIUIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0beMa W COJEpXKAHUS CaMOCTOATEIbHOU
paboTel, hOpM KOHTPOJIS U T.II.

CamocTosTenbHast paboTa MOKET OCYIIECTBIATHCS WHANBUAYAIBHO WM TPYNIaMH CTYJIEHTOB
B 3aBUCHUMOCTH OT IIeTTH, O0ObeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIBHOH pabOThl, ypOBHS
CII0)KHOCTH, YPOBHS MOJATOTOBICHHOCTH 00YYarOIIUXCSl.

Bunamu 3ananwuii u1sl BHEAYJUTOPHON CaMOCTOSITEITLHOM PaOOTHI MOTYT OBITh:

- JUIsL OBJAJICHUS 3HAHUSAMU: YTCHHS TEKCTa; COCTaBIEHHs TIUIaHA TEKCTa; rpaduueckoe
HU300paXCHUE CTPYKTYphl TEKCTa; KOHCIEKTUPOBAHWE TEKCTA;, BBITUCKA M3 TEKCTa; padoTa co
CIIOBapsIMH M CIPAaBOYHUMKAM; Y4yeOHO-HcCclefoBaTenbckas padoTa; HCIONb30BaHHE ayAduo |
BHJICO3AINCEH, KOMITBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Ap.;

- 17151 3aKpeIUIeHHs M CHCTeMaTU3allii 3HaHU: paboTa ¢ KOHCIEKTOM JICKIIMH; TIOBTOpHas paboTa
HaJ y4yeOHBIM MaTepuajoM; COCTaBJieHHWE IIaHa, TE3MCOB OTBETA; COCTaBJeHUE Tabmull, peOycos,
KPOCCBOPJIOB, TJoOcCcapusi [Uisl CHUCTeMaTH3allii y4eOHOro Marepuana; H3yuyeHUe CcIoBapeH,
CIIPAaBOYHUKOB; OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI; aHATUTHYECKas 0O0pabOTKa TEKCTa; MOJArOTOBKA
COOOIIIeHN K BBICTYIUICHUIO HA CEMUHApE, KOH(PEPEHIINH; TOAr0TOBKA

pedeparoB, T0KIAI0B; COCTaBlIieHUe Onorpaduii, 3a1aHnuii B TECTOBOM opme H IIp.

- nns GOpMUPOBAaHUA YMEHHI: pelleHre 3aJady U YINpaKHEHUH Mo o0pasily; pelieHue
BAapUATUBHBIX 33]1a4 M YIPAXXKHEHUN; COCTABIICHUE CXEM; PEIICHHE CUTYallMOHHBIX MPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJOBBIM U POJIEBBIM UIPaM; IPOEKTUPOBAHUE U MOJEIMPOBAHHUE PAa3HBIX BUJIOB U
KOMITOHEHTOB TPO(EeCCHOHATBHON NeATEeTbHOCTH, MOATOTOBKA MPE3EHTAIlMA, TBOPUYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEpUMEHTANIbHAs paboTa; MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BHIOB M KOMITOHCHTOB IIPO(ECCUOHATBLHON IEATSIILHOCTH U JIP.

Jns obGecrieyeHus] BHEAYTUTOPHOW CaMOCTOSTENBHONH pPaOOTHl MO TUCIUILIMHE
mperojaBareneM pa3pabdaTeiBacTCs TMEPEYCHb 3aaHUN IS CaMOCTOSTEILHOW pPa0OTHI, KOTOPHIN
Heo0XxouM 75 93QPEKTUBHOTO YIIPABICHUS JaHHBIM BUAOM yUeOHON AESITeTbHOCTH 00yYatOmInXCsl.

[IpenogaBaTens OCYIIECTBIICT YIPABICHUE CAMOCTOATEIHLHON PaboOTOM, peryIupyeT ee 00beM
Ha OJJHO yueOHOe 3aHSATHE U OCYIIECTBISIET KOHTPOIb BBIMOIHEHUS BCEMHU CTYACHTaMHu Tpymmbl. [{s
yao0CcTBa TMpernojaBaTesib MOXKET BECTH BEJIOMOCTh YyueTa BBHITIOJIHEHUS MHHUMyMa 3aJaHuM,
HEOOXOUMBI JUI JOTyCKa K UTOTOBOW aTTeCTallUU MO TUCIUILTHHE.

B nporecce camocTosiTenbHONM pabOThl CTYyACHT MPUOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIS, CAMOYTPABIEHHUsI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOI
NI TeITLHOCTH.

CTyAeHT caMOCTOATEIBHO OIpeNessieT PeKUM CBOSH BHEAyAUTOPHON pabOThl U Mepy TpyIa,
3aTpayMBaeMOro Ha OBJIQJICHUE 3HAHUSIMH U YMEHHUSMHU 10 KaXIOW UCIUIUIAHE, BBITIOJIHSIET
BHEAyIUTOPHYIO paboTy MO MHIWBUIYaTbHOMY IUIaHYy, B 3aBUCHMOCTH OT COOCTBEHHOM MOJTOTOBKH,
Oro/pKeTa BPEMEHH M IPYTUX YCIOBUH.

EXeHeBHO CTYAEHT JOJIKEH YJIENSATh BBINOJIHEHUIO BHEAYAUTOPHON CaMOCTOSTEIbHOU
paboTHI B CpelHEM HE MEHEe 3 4acoB.
[Ipy BBITIOJIHEHUU BHEAYIUTOPHOW CaMOCTOSTENBHON pPAaOOTHI CTYIEHT HMMEET MpPaBo
oOpaImareCcsi K MPEeroIaBaTeiio 3a KOHCYIbTAUeld C Iebl0 YTOUYHEHHUS 3afaHus, (JOpPMBI KOHTPOJISI
BBITIOJIHEHHOT'O 33/I1aHMSI.

6.3. Marepuajbl JJs1 NPOBEACHUS TEKYIIEro W IPOMEKYTOYHOI0 KOHTPOJSI 3HAHUI
CTY/1€HTOB
BapuaHTbl KOHTPO/IbHbIX paboT.

3apaHue 1.



OnpeaenvTtb TUN ypaBHEHUA U MPUBECTU IO K KAHOHUYECKOMY BUAY

uXX+2qu—3uyy+2 u+7 uy—3u:O

a)

6) uxx—2 qu+ uyy—3ux+2uy—5u:0
‘) 2uxx+6 uxy+8 uyy+ux+5 uy—2 u=0
3apaHue 2.

Haintn obuwee peleHme runepboanyeckoro ypaBHeHUs

uXX+4qu—5uW:0

a)

2 2 _
6) uxx+2buxy+(b —a )uyy—O
3agaHue 3.

Haintn obuee pelweHne napaboanyeckoro ypaBHeHUs

uxx—2 uxy+ uyy—ux+uy:0

a)

2 —
6) Unt 2bu,,+b"u,, +au,—abu,=0
3apaHue 4.

Haitu obuee pelieHme sNUNTUYECKOTO YpaBHEHUA

+ + =
u, 4qu 5uyy 0

a)

2 2 _
6) uxx+2buxy+(b +a )uyy—O
3apaaHue 5.

PewunTb Kpaesylo 3agauy Aupuxne gna ypasHeHua Jlannaca B Kpyre

Au=0, 0=<r<1
u,_,=sin’¢ '
3apaHue 6.
PewwnTtb Kpaesyto 3agavy upuxne gna ypasHeHua Jlannaca B umamHape
Au=0, 0=<r<1 = 0<z<1
u|z=0:1_r2 o 0=r<1

ul,;=0  o<r<1



ul,_ =0 o<z<1
3apaHue 7.

Pewntb Kpaesyto 3agady Aupuxne ana ypasHeHus Jlannaca B wape

Au=0, 0=<r<1
2
ul,_,=3cos"J

3apaHue 8.

PewunTb Kpaesyto 3agady Aupuxne ana ypaBHeHUa FenbmronbLa B Kpyre
Au+4u=0, 0=<r<1
ul,_,=sin’¢

3apaHue 9.

PewunTb Kpaesylo 3agady Aupuxne ona ypasHeHUa Fenbmronbla B Wwape

Au+2u=0, 0<r<1
2
ul_,=3cos"J
3apanue 10.

CTpyHa AMHOM =100 | 3aKpenieHHasa Ha KoHLax =0, X=l | 5 nayanbHbIli MOMeHT OTTAHYTa B

touke X=90 cmua paccTosiHue h=2 ¢y , @ 3aTem onyuieHa 6e3 Tonyka. Onpegennto Gopmy CTPYHbI

ana Nob0oro MomeHTa BpeEMEHMU t

3apaHune 11.

B Haya/IbHbIi MOMEHT CTPYHA, 3aKpeneHHan Ha KoHLax x=0  x=I , Umena opmy crHycomnapl

. X
u:AsmT

, MPUYEM CKOPOCTU TOUEK ee BblM paBHbI HYt0. HalTn Gopmy CTPyHbI B MOMEHT BpemMeH!U

3apaHune 12.

ou_

B HauanbHblii moment (=0 toukam NPAMOJIMHENHOM CTPYHbI O<x<I coobuieHa CKopocTb ot

1

Haitt Gopmy CTpyHbI B MOMEHT BpemeHn [ , ec/in KoHLbI ee x=0 x=1 3aKpen/eHbl.
Bonpochbl K 3auyery:

1. 1 Knaccudumraums ypasHeHu. ObLmMe NOHATUS.
2. JInHeMHble ogHOpOAHbIE YpaBHEHMA 1-ro nopagkKa.
3. Twnbl ypaBHeHWU 2-ro nopsaaka.



MNpeobpasoBaHue ypaBHEHUI 2-10 NnopsaaKa. MHBapUAHTHOCTb TMMA YPaBHEHMUA.
MpuBeaeHMe ypaBHEHNA K KAHOHUYECKOMY BUAY.

MoHATME obuero pelueHus.

OCHOBHblEe YpaBHEHMA MaTeMaTUYECKOM USKKMN.

YpaBHeHWe KoebaHUn CTPYHbI.

9. VYpaBHeHMe KonebaHuii membpaHsbl.

® N

10. YpaBHeHMe Hepa3pbIBHOCTM NPU ABUKEHWUM XKUAKOCTH. YpaBHeHMWe Jlannaca.

11. YpasHeHwue nepepaun Tenna.

12. NocraHoBKa 3aaa4 MaTeMaTUECKO GU3UKKU. HauyanbHbIe U KpaeBble YC0BUA.

13. 3aBucumocTb peluenns oT npedenbHbIX YCA0BMIA. KoppeKkTHaa nocTaHoBKa 3agauv Kowwu. Mpumep
Apamapa.

14. dopmyna lanambepa. HeorpaHWyeHHas CTpyHa.

15. CrpyHa c AByMA 3aKpenneHHbIMM KOHL@MM U ero pelueHne meToaom Janambepa.

16. Nepsas kpaesas 3agaua 419 rMNep6OAMYECKUX YPABHEHUI .

17. ConpsskeHHble guddepeHLManbHble onepaTopsl.

18. MeTtog PnmaHa.

19. dyHKuMA PUmaHa ANA cOnpAKEHHOTO ypaBHEHUA.

20. YpasHeHue pacnpocTpaHeHusa Tenna. PyHAaMeHTaNbHOE peLleHMe.

21. YpaBHeHue pacnpocTpaHeHusa Tenna. Pewenue 3agaun Kowm.

22. YpaBHeHua flannaca u NyaccoHa. PyHaameHTanbHoe pelieHne. dopmyna FpuHa.

23. Pelwwenvie 3aaauv Avpuxne 418 Wwapa, NOCTaBAEHHON ANA YpaBHeHMs MyaccoHa.

24.YpaBHeHune Jlannaca B UMAMHAPUYECKUX KOOpAMHaTax. PeleHue 3agaun [upuxne ons Konbla
MOCTOAHHbIMW 3HAYEHUAMMU UCKOMOM QYHKLMU Ha BHYTPEHHEN U BHELIHEN OKPYMKHOCTAX.

25. PeweHwe ypaBHeHNA KonebaHWit CTPYHbI METOLOM pasfeneHns nepemeHHbIX (Metog dypbe).

Au= 1ou
26. MeTop dypbe. PazgeneHune nepeMeHHbIX. PellieHre ypaBHEHUA: a ot
Konmponw oceoenun komnemenuuil
Ne Bun koHTpOIIA Kontponnpyemsie paznaensl Komnerennum,
T\t KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Pasnen 1- Pazgen 5 VK-1, IIK-1
KOHTp.paboTta(mnpon
€pKa U OIICHKA)
2 Teopetnueckuit Paznen 2 VK-1, TIK-1
TECT
3 CaMOCTOSTEIIbHOE Pazpen 1- Pazgen 5 VK-1, [IK-1
perieHue
MPAKTUYECKUX




3aJaHui
(aymuropHasi)
5 3a4€T C OIICHKOI B Pasnmen 1 - Paznmen 5 VK-1, TIK-1
6 cemecTpe
7. Y4eOHO-MeTOAMYECKOE M  MATEPUAJBHO-TeXHHYECKOe olOecneyeHHe JHCHMILIMHBI

(MoayJist) YpaBHeHUs C YACTHBIMHU NPOU3BOIHBIMHU
[lepeueHbr OCHOBHOHM M MOMOTHUTENHHOW Y4eOHOUW IMTEpaTypbl, HEOOXOAUMOM Ml OCBOCHUS

JTUCHUTUTUHBI (MOyJis1) YpaBHEHUS C YACTHBIMU MPOU3BOTHBIMHU.

K ocHOBHOH (00s3aTeNIPHON) JUTEpAType OTHOCATCA YYCOHHMKH, y4eOHbIE TOCOOHs, y4eOHO-
METoJMYecKass JuTepaTypa W MOHOTpaduu, H3YYCHHE KOTOPBIX SBISETCS OO0S3aTENbHBIM IS
OBJIAJICHUS 3HAHUSIMU B MOJTHOM 00BbEME MO JUCHHUIUIMHE B COOTBETCTBHH C JaHHOW mporpammoii. K
OCHOBHOM, MpexkJie BCero, OTHOCUTCS JIUTEparypa, uMmeromas rpud MuHuctepcTtBa oOpa3zoBaHUS U
Hayku Poccuiickoit @enepanmu uaum  Y4eOHO-METOJUYECKOTO OOBEAMHEHUS, PEKOMEH]YIOIINX
U3/IaHKEe K MCIOJIBb30BAHUIO B yUeOHOM Ipoliecce. B crucke OCHOBHOM JTUTEpaTyphbl YKa3bIBaeTcs HE
Oornee MATH MCTOYHHUKOB, MMEIOIIUXCS B JIOCTATOYHOM KoiuuecTBe B (QoHae Oubmmorexku. Ecnm
JIOCTYITHA DJICKTPOHHAs BEpCUs yYEOHHMKOB, y4eOHBIX MOCOOWMH W T.JA., CIIEAyeT yKa3aTh JJs HHX
PEXKHUM JOCTYTIA.

K nononmHuTenbHOM OTHOCHTCS NUTEepaTypa, peKoMeHayeMmas OakanzaBpam, MarucTpam JUls
CaMOCTOSITEJIbHOTO M3YYEHHUS NPU BBINOJIHEHUH KypCOBOTO MpoekTa (paboThl), yueOHON Hay4dHO-
UCCIIEIOBATEIbCKOW paboThl, TpU HamucaHuM pedeparoB, JUIs TOATOTOBKHM K CEMHUHapam,
NPAaKTUYECKUM 3aHATUSAM, JIAOOPAaTOPHBIM paboTaM U APYTUM YYEeOHBIM 3aHATHAM, a TaKkKe s
yIIyOJIeHHsI ¥ PACIIMPEHUs] 3HAHUH 110 JTAHHOW TUCIUTUINHE.

Bce wWCTOYHMKM B OCHOBHOW ¥ JIONOJHHUTENBHOW JIMTEpaType JalTCi C  TOJHBIMH
OoubnrorpaUYeCKUMU OMUCAHUSMU B COOTBETCTBUU C POCCHMCKHM WM 3alafHbIM CTaHAapTaMH
odopMIICHHUS.

st MarucTpaTypsl 00s13aTeNIbHO HAJTMUKE JTUTEPaTyphl HA aHTJIMICKOM S3BIKE.

7.1. YueOnas quteparypa:

OcHoBHas nuTeparypa:

1. Muxaiinos B.I1. «/Iuddepennmanbapie ypaBHEHUS B YaCTHBIX
npousBoaHbIX». M., Hayka, 2008.

2. [TerpoBckmii N.I". «Jlekuuu 00 ypaBHEHHSIX ¢ YaCTHBIMHU
pou3BogHBIMIY». M., M3narensctBo Mock. yH-Ta, 2008

3. Cob6oneB C.JI. «YpaBHeHuss MareMatuueckon pusukm». M,, Hayka, 2009.
4. Tuxonos A.H., Camapckuii A.A. «YpaBHEHHs] MATEMaTH4YECKON
¢busukm». M., Hayka, 2007.

S. CmupHoB M.M. «3anaum no ypaBHEHUSIM MaTeMaTHYECKOM

¢busukm». M., Hayka, 2007.
6. B.M. bynak, A.A. Camapckuii, A.H. TuxonoB. «COopHUK 3a/1a4
o MaTemMaTuieckoil ¢pusuke».M., Hayka, 2008.



b s

JononHuTenpHas IUTEpATYpa:
Bnanumupos B.C. «YpaBHeHus marematuueckoi ¢puzukn». M., Hayka, 2008.
bumanze A.B. «YpaBHenus maremarudeckoi pusuku». M., Hayka, 2007.
Hecuc E.U. «Metonpl marematuueckoit puszuku». M. , Hayka, 2008.
Bnagumupos B.C. «CO0pHHK 3a/1a4 110 ypaBHEHHUAM
MaTematuueckoit pusuku». M., Hayka, 2008

7.2. UnTepHeT-pecypehbl
ITockonbKy B HacTosiIee BpeMs IpHu padore ¢ MHGOpManuel MMPOKO UCIIOIb3YIOTCS PECypChI

TeJIeKOMMYHUKaUMOHHON ceTu «MHTepHeT» (mamee — ceTtb «VHTEepHET»), TO cCleqyeT yKasaTh

MEPCUCHb CaI\/’ITOB, HUCIIOJIB3YIOIUXCA IJId TMOJTYYCHHA OOIOJHHUTCIBHBIX 3HAHUH TIO szqaeMofx'I

mucuuiuinHe. Takxke cienyer ykasaThb ajpec caifTa, coaeprkaliero yuyeOHyro MHGOpMaIMIO 10 Kypcy
(pu ero HaM4KK), IPUHIUIIBI pa3MeIIeHNs B HeM HH(GOpMaIuU U cTIocoO0bl paboThI ¢ caiToM.

Ne Ha3zBanue DJIEKTPOHHBIH aapec Conep:xanue

1. Exponenta.ru wWww.exponenta.ru Ha caiiTe pa3menieHb! 2JIeKTpOHHBIC YUCOHUKH,
CIIPABOYHUKH, CTAThU, IPUMEPaAMU IPUMEHEHHUS
MaTeMaTHYeCKHX MTaKeTOB B 00pa3oBaTeIbHOM
polecce, JEMO-BEPCUU I O IMYJISIPHBIX
MAaTEMaTUYECKUX AKETOB, SJIEKTPOHHBIE KHUTH U
cBOOOJIHO pacmpocTpaHiIeMble TPOTPaMMBL.

2. Math.ru www.math.ru MaremMaTHdeCKuii CaiT IS MITKOJILHUKOB,
CTYJICHTOB, YUUTEJIEH U BCEX, KTO HHTEPECYETCS
MAaTE€MaTHUKOM.

3. MaremaTuka www.mathematics.ru | YueOHbII MaTepHan Mo pa3IMUHBIM pasjeiam
MAaTE€MAaTHKH.

4. MaremaTnka 1Jst www.xplusy. isnet.ru  |CozmepKuT OOJBIIOE KOTUYESCTBO BUACOICKIIUI IS

CTY/IeHTOB M Mpovee. LIKOJIBHUKOB, AOUTYPHEHTOB U CTYJCHTOB IO

MaTeMaTuKe U (U3MKe.

5. Poccuiickoe o0pa- www.edu.ru DdenepanbHbIil 00pa30BaTENBHBIA MOPTAT:

30BaHHe. YUPEXIEHUS, TPOrpaMMBbl, CTaHAAPTHI, BY 3b1, TeCThI

ET.

7.3. IlporpamMHoOe obGecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue
B opranumzanum yuyeOGHOro mpoiiecca HEOOXOAMMBIMHU SBISIOTCS CpPEICTBa, oOecredyuBaroline
ayJMOBU3yallbHOE BOCIPHUATHE Y4eOHOro Mmarepuaia ( CIEeHUalM3UPOBAHHOE JEMOHCTPALMOHHOE
obopynoBaHue):
1.Jocka u mMen (mu 6oJiee COBpeMEHHBIE aHATIOTHN)
2. KOMIBIOTEPHBIE U MYJIbTUMEUIHBIC TEXHOIOTHH

3.MUKpO(OH M COOTBETCTBYIOIIME YCTAaHOBKM (A1 pabOTBl B OOJNBIIMX ayJUTOPUSX C
MHOTOYHUCIIEHHBIMU TPYNIIaMU CTYJCHTOB)




Pabouas nporpaMMa JUCIHMILIMHBI YPaBHEHUA B YaCTHbIX NPOU3BOAHbIX COCTABJICHA B
cootBeTcTBUM ¢ TpeboBanusiMu OI'OC BO no nanpasnenuro noarorosku 01.03.01 MaremaTuka

(ypoBeHb BhICIIETo 00pa3oBaHus OakagaBpuar ), YTBEP)KIAEHHOTO [Ipukazom MuHHCTEpPCTBA
oOpazoBanus 1 Hayku P® ot 10 suBaps 2018 1. N 8 "O0 yTBepxkueHun ¢enepaibHOro rocyAapcTBEHHOTO
00pa30BaTeIbHOrO CTaHAapTa BBICIIEr0 00pa30BaHus - OakanaBpuaT 1o HampasiieHuio noAarorosku 01.03.01
MaremaTtuka" (¢ ©3MEHEHUAMU U HonojHeHuAMHN) (Pemakmus ¢ m3menenusmu N 1456 ot 26.11.2020, C
W3MEHEHUSMY U AOTONTHeHUAMH oT: 26 Host0ps 2020 ., 8 depans 2021 r.), € y4eTOM

npodeccuonansHoro crapaapra 01 OOGpa3oBaHWE W HAyKa, YTBEPKICHHOTO MpHKa3oM MuHHCTEpCTBa
TpyZia U conManbHOM 3ammThl Poccuiickoit denepanuu oT «5» aBrycra 2021 r. Ne 30550

[Iporpammy cocTaBuiI:
Cr. npenogasatens kadeapsl «Maremarndeckuii ananus» 03goesa E.B.

[Tporpamma omoOpeHa Ha 3acemanuu Kadenpsl «MaTeMaTHUECKUI aHAIH3)



[Tpotokon Nel0 ot «20» utons 20231

[Tporpamma oroOpeHa YueOHo-MeToanYecKUM coBeToM Pu3nKo-mMareMaTnyeckoro gpaxkyabTeTa

npotokoa Ne 10 ot «23» wurons 2023 r.

[TporpaMma paccMoTpeHa Ha 3acelaHuu Y 4e0HO-METOIMYECKOr0 COBETa YHUBEPCUTETA

npoTokosa Ne 10 ot «28» wuronsa 2023 r.

Ceeennst 00 YTBep:KACHHM IPOrpaMMbl HAa O4YepeaHOH Y4YeOHbIH roJ M perucrpanuu
H3MEHEeHNH

YueOHbIit Pemenue BHecennrnle u3MeHeHUS IMonmuce 3aB.

roj Kaeapsl kageapoi
(Ne mporokona, nmata)
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