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YTBEPXJIAIO:

Jlexan (akyibTeTa MaTEMATHKH

./ ’cf BbIX TEXHOJIOTHHA

4?,&\ U. A. MonceerKo

[Iporpamma yueOHO# AMCUMIUIMHBI «YPaBHEHUS] MATEN TATHYEeCKOM bu3nku» cocTaBiacHa HA
ocHoBanMH ['ocyaapcTBeHHOro 00pa3oBaTeNbHOrO CTaHAApTa BBICIIErO MPO(ecCHOHATBHOrO
ob6pasosanus (I"OC BITO) J{oneuxoit Hapoaroii Pecrrybmxu (JIHP) no manpasiieHHIo OATOTOBKA
01.03.01 Maremaruka, yTBEpXIEHHOro npukazoM MunucrepcTBa oOpazopanus u Hayku JIHP or
04 anpens 2016 r. Ne 281;

[Mopsiaka opranu3auuu ydeOHOro mnpomecca B 00pa3oBaTeNbHBIX OpPraHU3alMsAX BBICIIETO
npodeccuonanbHoro obpaszosanus Jloneuxoit Hapoanoit PecnyOnuku, yTBEpKICHHOTO MPUKa30M
MunncrepctBa obpasoBanus 1 Hayku JIHP Ne 1171 ot «10» Hos6ps 2017 r.;

yueOHOrO TIaHa W OCHOBHOH 00pa3oBaTebHONH MpPOrpaMMbl BBICIIErO IPO(ECCHOHATBHOTO
obpaszosanus Hanpasienus noarotoBku 01.03.01 Maremaruka, paspaboranusix B I'OY BIIO
«JloHenKHii HallMOHAIBHEIN YHHBEPCUTETY.

Pazpaboruuk:

JoueHT kadeApbl MaTeMaTHYECKOTO aHATH3a

1 quddepeHManbHBIX ypaBHEHHIH JI.B. Jlumanckuii
R

[IporpamMma yueGHOI JMCIMIUIHHBI yTBEPXK/IEHA HA 3aceflaHu Kadeapbl MaTeMaTHYECKOro
aHanu3a ¥ JuddepeHIHaNbHBIX ypaBHEHHH

[Tpotokon Ne 10 ot 09 anpens 2020 r.
3asenyromuii kadenpoi k But.B. Borukos

[Mporpamma ydeOHOM AMCHMIUIMHBI O00peHa  y4eOHO-METOAMYECKOH KOMHCCHER
daxynpTeTa MaTEMaTHKH ¥ HHYOPMALMOHHBIX TEXHOJIOT Uit
[Ipotokon Ne 8 ot «15» anpensa 2020 r.

[Ipencenarens y4eOHO-METOAMYECKOIH @ 57’{: _
KOMHCCHH (aKybTeTa JLU. CensaxoBa
g




1. OBJACTb IPUMEHEHMS U MECTO JUCUMIIIMHBI B YYUEBHOM
MPOLIECCE

Y4yeOHasi MUCIUIUIMHA «YPaBHEHUS] MATeMATHYeCKOl (U3MKH» OTHOCUTCS K 0a30BOi

4acTH MpodeccHoHaTbHOTO OJI0Ka.

Coz[epxcaHHe AUCHUIUIMHBI ABJIACTCA JIOTHYCCKUM MIPOJOJZKCHUEM COACPIKAHUSA JUCHUTIIINH:

— MaTeMaTHYeCKHUi aHaIIu3;
— nuddepeHraibHbIC YpaBHEHUS;
— anreOpa

1 GOpPMHPYET OCHOBY JUISI OCBOCHHSI TUCIIUTUIHH:

— BapHAllMOHHOC MCYHUCJICHHUEC U MCTOAbl OIITUMU3AlINHU,
— MaTeMaTU4YCCKHUEC MOJCIIN B €CTCCTBCHHBIX HAyKax;

— TeopeTHYecKass MeXaHUKa;
—  CHEIKYPCHI.

2.

CTPYKTYPA JUCHHUIIJINHBI

Xapaxmepucmuka yuedHoil Oucyuniunbl

HanpaBneHI/Ie IIOATrOTOBKH

01.03.01 MaremaTuka

[Tpodwib

OO6pa3oBarenbHas IporpaMMa OakanaBpuaT
Kpamdukarmst aKaJeMHUeCcKUi OakaiaBp
KonuecTBo conepikaTenbHbIX MOAYICH 2

JucrunanHa 6a30B0H / BapHaTUBHON YacTH
00pa3oBaTebHON MTPOTrPaAMMBbI

[IpodeccrnonanbHbIi 010K, 6a30Bas 4aCTh

®opmbl kouTpotst (MK, sk3amen, 3auer)

2 MOAYJIBHBIX KOHTPOJIA, 3a4UCT B 5 1 3k3aMeH B 6
CCMCECTPax COOTBCTCTBCHHO

Tokasaremn o4Has popma 3aoyHas opma
oOyueHus o0yueHus
KonndecTBo 3aueTHbIX eaArHUIL (KPEAUTOB) 8
I'on moaroToBKM 3
Cemectp 5,6
KonnuecTBo yacos 288
- JICKITMOHHBIX 52
- IPAKTUYECKUX, CEMUHAPCKHUX 70
- 1a0OPaTOPHBIX -
- CaMOCTOSATENbHOM paboThI 166
B T.4. MHIUBHIYAJILHOC 3a/IaHNC -
HenenpHOE KOMMYECTBO YaCOB, 8,2
B T.4. ayTUTOPHBIX 3,5

3.

Ileau u 3axaun

OIIMCAHMUE JUCIHHUIIVINHBI

IJeny — pynnaMeHTanmbHasE MOATOTOBKA B 00JaCTH ypaBHEHHMH MaTeMaTHUECKOW (DU3HKH,
03HAKOMJIEHHE CTYJIEHTOB C 0a30BBIMM IOHSATHUSMU M METOJaMH COBPEMEHHOW MaTeMaTH4ecKOi
¢u3uKH, C MOCTPOEHHEM M HCCIEOBAHHEM MaTeMaTHYeCKUX Mojenell (U3N4ecKux sBICHUH,
OBJIQJICHHE METOJIaMH PEIICHHS] OCHOBHBIX THUIIOB YPABHEHUI B YACTHBIX IIPOU3BOAHBIX, OBJIA/ICHHUE
COBPEMEHHBIM MaTEMaTHYECKUM aIlllapaToM Il JAJIbHEHIIETO UCIIOJIB30BAHUS B IPUIIOKEHUSAX.

3a0auu — HayunuTHCS MPUBOJUTH YPaBHEHMsI B YaCTHBIX IPOU3BOIHBIX BTOPOIO MOPSIKA K
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KaHOHUYECKOMY BUJY Pa3iIM4YHBIMU METOJAaMU; HAy4UThCS pemars 3axady Komw s ypaBHEHUS
KOJICOAHUH CTPYHBI M YPaBHEHUS TEIUIONPOBOJAHOCTH; METOA0M DPyphe HayYUThCS peliaTh NEPBYIO
KpaeByIo 3aJauy AJs ypaBHEHMs KOJeOaHUM CTPYHBI U [yl YpaBHEHUS TEIJIONPOBOAHOCTH, 3a1a4H
Hupuxine u Helimana miis ypaBHeHus Jlamiaca; HayduTbCs IPUMEHATH METOJBI MATEMATHYECKOU
(bu3uKyu 171 peleHus 3a/1a4 MEXaHUKU U (PU3HKH.

TpeGoBanus K pe3yabTaTaM OCBOEHUS] AUCHMILIMHBI. [Ipoliecc mM3ydyeHUs NUCHUTUIMHBI
HamnpaBlieH Ha (pOPMHUPOBAHUE DIIEMEHTOB CJICIYIOIIMX KoMIleTeHIni B coorBercTBUU ¢ 'OC BITO
JAHP no nanpasnenuto noaroroku 01.03.01 Martemaruka:

a) oowekyromypusix (OK): criocOOHOCTHIO K KOMMYHHMKAIIMM B YCTHOM M THCHbMEHHOMN

dbopMax Ha PYyCCKOM M HHOCTPAHHOM S3bIKaX JUIs PELICHHUS 3a/Jad MEXIMYHOCTHOTO H

MEXKyIbTypHOro B3aumoaeuctBusi (OK-5); cHocoOHOCTBIO K CaMOOpraHu3aluu |

camoo0OpazoBanuio (OK-7);

0) obwenpogeccuonanvuvix (OIIK): criocOOHOCTHIO HUCIONIB30BaTh (YHIAMEHTAIbHBIE

3HaHUA B 00JIaCTH MAaTeMaTHYECKOro aHalln3a, KOMIUIEKCHOTO U (DYHKIIMOHAIBHOTO aHaIN3a,

anreOpbl, aHAJUTUYECKOW TreoMeTpuH, aupdepeHIuanTbHOl TI'eOMETPUM W TOIOJIOTHH,
mubdepeHIIMaNbHbIX YPaBHEHUN, IUCKPETHOW MaTeMaTHKU M MaTeMaTU4YeCKOl JIOTHKH,

TEOPHUH BEPOSITHOCTEH, MaTEMAaTUYECKOW CTATUCTUKUA U CIyYalHBIX MPOIIECCOB, YHCICHHBIX

METOJIOB, TEOPETUYECKON MEXaHUKHU B Oyayiei npodeccuonansHoit aestenbHoctd (OITK-1);

CHOCOOHOCTBIO pelIaTh CTaHJAPTHBIC 3a/1a4d MPO(PECCHOHANBHON AEATEIBHOCTH Ha OCHOBE

uH(pOpMallMOHHOW U Oubnuorpaduyeckoil KylabTypbl C HpUMEHEHHEM HH(POPMAIMOHHO-

KOMMYHHKAITIOHHBIX TEXHOJOTHMH W C Y4€TOM OCHOBHBIX TpeOOBaHUN HH(POPMAIMOHHOMN

6e3omacunoctu (OI1K-2);

8) npogpeccuonanvuvix (I1K):

HAYYHO-HCCJIeI0BATeIbCKAS /IeSITeIbHOCTh: CIIOCOOHOCTHIO K OMPEAENICHUI0 O0IIuX
dbopM u 3akOHOMepHOCTEM otTaenbHOM mnpeamerHoit obmactu (I1K-1); cmocoOHOCTEIO
MaTeMaTHUYeCKU KOPPEKTHO CTaBUTh ecTecTBeHHOHayuHble 3amaun (I1K-2); cmocoOHOCTHIO
CTPOTO JOKa3aTh yTBEpXKACHHE, CHOPMYIHPOBATH pE3yIbTaT, YBUICTh CIICIACTBHUS
nonyueHHoro pesynbrata (I1K-3);

NPOU3BOACTBEHHO-TEXHOJIOTHYECKAsl /1eATEeJbHOCTh: CIOCOOHOCTh HCIIONb30BATh
METOJbIl MAaTeMaTUYeCKOT0 M  QJITOPUTMHUYECKOTO MOJAENUPOBAHUSA TMPU  PELICHUU
TeopeTnuecknux U npukinaaHbix 3anad  (IIK-5); cnocobHocThIO TeEpenaBaTh pe3ynbTar
MPOBEJCHHBIX (PU3UKO-MAaTEMaTHUECKUX W MPHUKJIAJHBIX HCCIEIOBAHUN B BHJI€ KOHKPETHBIX
pEeKOMEeH a1, BBIPA)KEHHOM B TEpMUHAX MpeIMeTHOM o0nacTu uzydasuierocs sisiuenus (I1K-
6);

OpPraHM3allMOHHO-YIIPABJeHYeCKas /1esITeJbHOCTh: CIIOCOOHOCTBIO HCIIOJIB30BAThH
METOABl ~MaTeMaTU4YecKOro M  aJrOPUTMHUYECKOTO  MOJCIUPOBAHHUS TPH  aHaIU3e
yIOpaBiIEHYECKUX 3ajjad B HAy4YHO-TEXHHYECKOW cdepe, B DJKOHOMHUKE, OH3HEce U
ryMaHuTapHbIX oOnactsax 3Hanuil (I1K-7).

B pe3ysibTare nzyuenus y4eOHOH JUCHUILINHBI CTYI€HT J0/I2KeH

3namep:

v (hOpMYJIMPOBKH U ONpeeIeHHs BCEX MMOHATHI U TEOPEM Kypca.

Ymemes:

v’ JIOKa3bIBaTh BCE TEOPEMBI M YTBEPXKICHUS Kypca W MPUMEHATh MX Ha MMPAaKTHKE IS
pEIIeHUs CTaH aPTHBIX 3a/1a4.

Bnaoemo:

v npuéMamu Kiaccu(pUKaIMy ypaBHEHUH B YaCTHBIX IPOM3BOIHEIX BTOPOTO IOPSAIKA U
WX MPUBEJCHHS K KAHOHUYECKOMY BUY;

v/ HaBBIKAMHU DEINEHMs KIACCHMYECKUX KpAEBBIX 3a1au Ui ypaBHEHUH KojeOaHuii
CTpPYHBI, TeILIONPOBOAHOCTH U Jlamaca.



4.

COJAEPKAHUE JUCHUIIJIMHBI 1 ®OPMbI OPI'AHU3AIIUN YYHEBHOTI'O

MPOLIECCA

B pamkax wu3yyeHHMs IUCHMIUIMHBI TPEIyCMOTPEHBI CleAyiomme (HOpMbl OpraHu3aluu
y4eOHOro0 npolecca: JeKIUH, IPAKTUIECKUE 3aHATHS, CAMOCTOSTEIbHYIO PAa0OTy CTY/EHTA.

JlexuMoHHBIE 3aHATHUSA IPEANIOIATAI0T OBJIAJACHUE TEOPETUIECKUMHA OCHOBAMHU IUCLIMILINHBI,
IIPAKTUYECKUE — 71 OBJIAJICHHUS METOIaMU PEIEHUS IPUMEPOB U 3a]1a4.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMAaTPUBAET BBIOJHEHHE TOMAIIHUX 33/aHUM,

MIOAroTOBKY K IIPAKTHYCCKHUM

COCTaBJICHUEC KOHCIICKTOB.

3aHATUAM, H3y4yeHUE Y4eOHO-METOJUYECKON JIUTepaTyphl,

IMopsiakoBbI HOMEP
H TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

Cooeporcamenvhotii mooyas 1

Tema 1. Kanonu4eckui
BU/l YPABHECHUI B
YACTHBIX NPOU3BOJAHBIX

Knaccmbnxaunﬂ KBa3UJIMHEHHBIX ypaBHeHI/Iﬁ B YaCTHBIX
IIPOU3BOJHBIX 2-T0 nopsaaKka U uX NpuBEACHNEC K KAHOHUYCCKOMY BUY

Tema 2. YpaBHeHMS TH-
nepo0JIMYeCKOro Tuna

3anaya Komm s ypaBHeHus konebanuil ctpyHbl. @opmyiia
HanamGepa. Meron ®@ypbe a5 ypaBHEHUs KoJeOaHUM CTPYHbI

CooeporcamenvHulit M00y1b 2

Tema 3. YpaBHeHust
napadoJn4ecKoro Tuna

Meron ®ypse pemeHus IepBOM KpaeBOW 3axadu  AJIsd
ypaBHeHus TemnonpoBoaHocTH. 3anaya Komu. @opmyna [lyaccona

Tema 4. YpaBHeHus

JIJIMNTHYECCKOI'0 THIIA

I'apmonnueckne QyHKIMM W MX cBoHcTBa. Metox Dypbe
pewenus 3agaun JQupuxie u Helimana i ypaBHeHus Jlamaca.

TemaTnyeckuii miian

KoaundecTBO 9acoB
Ounas ¢opma o0yueHus 3aounas popma oOyuenust
B T.4. B T.4.
Ha3zpanus = = & =
o ) o < < o o < <
coJep:KaTe/IbHbIX MOLYJIei - = | g 3 z = 2 | & 2
= = 3} g2 B = = 15 z S =l B
o o o o
U TeM g S o o £ g 2 S 90 S e 5 g
= =2 o N ) = g & = 2
A 2 = sl 89 = 3 Z = < oYl =
) = a g s = A [5) =~ Q. ] =
= X ) O = =] = = =) O & B/~
IR 2| e ¢k
= 2 5 = = = 5 oo
51 = 5) =
Coaep:xateJbHbIA MOIYJIb 1
Tema 1. KanonuvecKui
BHU/I YPABHEHHMH B YacTHbIX | 42 4 8 30
MPOU3BOTHBIX
Tema 2. YpaBHeHus
P o8 | 14 | 28 56
rUNEePOOTHIECKOro THIIA
Hmozo no modyniwo 1 140 | 18 | 36 86
CoaepxarebHbIH MOAYJIb 2
Tema 3. YpaBHeHus
P 68 | 14 | 14 40
napadoau4ecKoro TMIa
Tema 4. YpaBHeHus
p 80 | 20 | 20 40
JIJIMNTHYECKOr0 THIIA
Hmozo no modynwo 2 148 | 34 | 34 80
Bcezo no oucyunnune 288 | 52 | 70 166
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Texymuii KOHTPOJIb OCYIIECTBIISAETCS MTyTEM HAMCAHHUS CAMOCTOATEIbHBIX U KOHTPOJIBHBIX
paboT MO PEUIeHNIO MPAKTUYECKHUX 3aJaHUH, MOAYJIbHBIX KOHTPOJIbHBIX paboT 10 MPOBEPKE 3HAHUN
TEOPETUYECKUX MOJI0KEHUH (ONpeieseHni, TEOpeM U UX J0Ka3aTelbCTB).

B yudebHOM mporecce NPUMEHSIOTCS AKTUBHBIE W WHTEPAKTHUBHBIE (OPMBI IPOBEICHUS
3aHATHH, BHEAayIUTOpPHAas CaMOCTOsTENIbHas paboTa, OauIbHO-PEUTHMHIOBas CHCTEMa OLIEHKU
yCIIEBaEMOCTH, TMYHOCTHO-OPHEHTUPOBAHHOE 00yUeHHe, MpoOIeMHOe 00ydeHHe.

Marepuan = u3naraercsi € WCHOJb30BaHUEM  OOBSICHUTEJIBHO-WUIIOCTPATUBHBIX,
IBPUCTUYECKUX U UCCIEOBATEIbCKUX METOAOB InpenoaaBaHus. Ilpu mpoBeneHUM JIEKIHUU-
BU3yalIM3allMl A OOCYXJEHUs MaTepuaja LIMPOKO HCHOJb3YIOTCA  MYJIbTUMEIUHHbIC
Ipe3eHTalH, aHUMAaIIIH.

5. METOAUMYECKHUE PEKOMEHJAIMU JJA ITIPOBEJAEHUA JEKIIMOHHBIX,
MPAKTUYECKHX U JIABOPATOPHBIX 3AHSTUI

TeMBI JIeKIIMOHHBIX 3aHATHNA

No Konuuecmeo
Hazeanue memui
n/n 4acoe
1 |OcHoBHBIC YypaBHEHHUS MAaTeMaTHICCKOW (DU3UKH 2

2 |Knaccudukaiys KBa3WIMHEHHBIX YPaBHEHHM B YaCTHBIX IPOU3BOAHBIX 2-TO
nopsiaka. [IpuBeaeHne K KAHOHUYECKOMY BUIY

YpaBHeHue konebanuii ctpyasl. Dopmyna Jarambepa

["ecomeTpuueckas U ¢puszndeckas uHTeprperanus Gopmyiiel JJamambepa

3amada Koy [1st HEOTHOPOHOTO YpaBHEHUS KOJIeOaHUI CTPYHBI

CoiicTBa oneparopa Lltypma — JInyBuiis

3
4
5
6 |Dopmynst Kupxroda u [Tyaccona
7
8

HepBa;I KpaceBasd 3aia4a sk OJHOPOAHOTO YPABHCHUS KoJe0aHmni CTPYHBIL

9 |KoppeKkTHOCTb MepBOii KpaeBO 3a1auul A7l ypaBHEHUS KOJICOaHHU CTPYHBI

10 |CmemanHas 3azavda i1 OJHOPOAHOI'O YPaBHCHUA TCIIOIIPOBOJHOCTH

11 |CmemranHas 3aavda 1Jis1 HCOAHOPOAHOT'O YPAaBHCHUSA TCIIJIOIIPOBOAHOCTU

12 [[IpuHUIMI 3KCTpeMyMa JUls ypaBHEHMS TEIIONPOBOAHOCTH

13 |®opmymna [lyaccona (BbIBOA (hOpMaAILHOTO PELLICHUS)

14 |0O6ocHoBanue dhopmynsl [lyaccona

15 |KoppektHocTh 3a1aun Komm 1is ypaBHEHHS TEIUIONPOBOJHOCTH

16 |®yngameHTaIbHOE pellIeHUE YpaBHEHUS! TETJIONPOBOJHOCTH

17 |YpaBuenus Jlannaca u [lyaccona. 'apmonndeckue pyHkumuu

18 |®yngameHTanbHOE pelieHue ypaBHeHus Jlamnaca

19 |®opmyansl I'puna 1s oneparopa Jlamnaca

20 |VinTerpanbHoe npeacTapienue QpyHKIMK Kiacca C2

21 |OcHOBHBIE CBOWMCTBAa FTApMOHUYECKHUX (YHKIUI

22 |EnuHCcTBEHHOCTh pemieHus 3aaad Jupuxiie m Heilmana s ypaBHEHUs
[lyaccona

23 [[IpencraBiieHre rapMOHUYECKON (PYHKIIUU B KPYTOBOM KOJIbIIE

24 [3apaua [Jupuxne ans ypaBHeHMs Jlammaca B KpyroBOM KOJbLE, KpYTe,
BHELTHOCTHU Kpyra

25 |®ynkuwms ['puna 3agaun Jupuxiie 11 ypaBHeHus Jlamnaca

(NS B\ 3 B NI [ \O 2 B N T [} O3 N \O N I NS0 I \O N B (O3 B \O R Il (O N \ON I SN I (O I (SN I (R (O} I 0N B \ON | O B \OR § \O N I ST I \§)

26 |Teopewms! I'apnaka u JInyBuis
BCEI'O

wn
()




7

TeMbl NpaKTHYECKUX 3aHATHI

Ne
n/n

Hazeanue memut

Konuuecmeo
4acoe

OcHOBHBIE YpaBHEHHS MaTeMaTHIeCKO (pU3UKH

2

Knaccuukanus KBa3WIMHEHHBIX YPABHEHUH B YACTHBIX MPOU3BOAHBIX 2-TO
nopsaka. [IpuBenenne Kk KAHOHMYECKOMY BUIY

XapaKTEepUCTUKU KBa3UJIMHEHHOTO YPABHECHMUS.

Criyuail KBa3WJIMHENHOTO ypaBHEHUS OT JBYX HE3aBUCHUMBIX IEPEMEHHBIX

YpaBHenwue konebanuii ctpyasl. Dopmyna Jamambepa

["eomeTpuueckas u ¢puszndeckas nHTepnperanus hopmyisl JJanambepa

3amada Koy 1t HEOTHOPOHOTO YpaBHEHUS KOJIeOaHUI CTPYHBI

dopmyna Kupxroda

O |0 ||| DN | |W

33,[[3‘{8 Komm JJI1 HCOAHOPOJAHOI'O BOJIHOBOI'O YPABHCHUA

Meton cniycka. @opmyna [lyaccona

—_ | —
—_| O

EnuHCTBEHHOCTh pemeHus 3anaun Komm ans ypaBHEHUS KojeOaHUi
MeMOpaHbI

12

KoppekTHocTh 3agaun Komm 111 BOJTHOBOTO YpaBHEHUS

13

dusnueckas uaTepnperanus Gopmyn Kupxroga u [Tyaccona

14

CaoiictBa onepatopa Lltypma — JInyBumis

15

[lepBas kpaeBas 3a1a4a Al OTHOPOJAHOTO YpaBHEHUS KOJIEOaHUM CTPYHBI

16

@dusuyeckass WHTEpIpeTallds pelIeHUus MepBOd KpaeBOM 3amaud i
OJIHOPOJIHOTO YPaBHEHHS KOJI€OaHUM CTPYHBI

17

[lepBast kpaeBas 3a1a4a JAJ1s1 HEOJAHOPOIHOTO YPAaBHEHUS KOJICOAHUHI CTPYHBI

18

KoppekTHOCTh nepBOil KpaeBo# 3a7auu AJis ypaBHEHUS KOlneOaHU CTPYHbI

19

CMmernranHas 3aaa4da JJIs1 OAHOPOAHOI'O YPaBHCHUA TCIIIOMPOBOJHOCTH

20

CMeniaHHas 3aavda i1 HCOAHOPOAHOT'O YPaBHCHUA TCILJIOIIPOBOIHOCTH

21

HpI/IHI_[I/IH 9KCTpEMYMa IJId YPaBHCHUS TCIIOMPOBOIHOCTHU

22

®opmyna Ilyaccona (BbIBOJ (pOpMaIbHOTO peIIeHus)

23

O6ocHoBanue popmyisl [Tyaccona

24

KOppeKTHOCTB 3agadu Komm AJI YpaBHCHUS TCIIOIIPOBOAHOCTHU

25

qDYHI[aMeHTaJ'IBHOC peHICHUC YPABHCHHUSA TCIIIIOIIPOBOAHOCTU

26

Ypauenus Jlamnaca u Ilyaccona. 'apmonnueckue GyHKIUN

27

dyHIaMeHTaIbHOE pellieHne ypaBHeHus Jlamnaca

28

Dopmyutsl ['puHa uis onepartopa Jlarmaca

29

uTerpanbHoe npesicTapienne QyHkimu kiacca C2

30

OCHOBHbBIE CBOMCTBA FTApMOHUYECKUX (PYHKIUH

31

EnuncTBeHHOCTh pemieHus 3axad [upuxiie n Heilmana Ui ypaBHEHUs
[lyaccona

32

[IpencraBieHre rapMOHNYECKON (YHKIIUN B KPYTOBOM KOJIbLIE

33

3anaya Jupuxne g ypaBHeHus Jlamaca B KpyroBOM KOJIbLE, KpYTe,
BHELTHOCTHU Kpyra

34

Oyuknua ['puna 3agaun Jupuxine nig ypasHenus Jlamnaca

35

Teopewms! ['apHaka u JInyBusuist
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6. METOAMYECKHUE PEKOMEHJALMHA I1O OP'AHU3AIINHN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranusanusi CaMoOCTOSITEJIbHOI Pad0ThI CTYIEHTOB

Hazeanue memut

Konuuecmeo
4acoe

OcHOBHBIE YpaBHEHUS MaTeMaTUIECKO (HU3UKH

8

Knaccuukanus KBa3WIMHEHHBIX YPABHEHUH B YACTHBIX MPOU3BOJAHBIX 2-TO
nopsaka. IlpuBenenne Kk KAHOHMYECKOMY BUIY

XapaKTEepUCTUKU KBa3UIMHEHHOTO YPABHECHMUS.

Ciyuail KBa3WJIMHENHOTO ypaBHEHUS OT JBYX HE3aBUCHUMBIX IEPEMEHHBIX

YpaBHenue konebanuii ctpyasl. Dopmyna Jamambepa

["eomeTpuueckas u ¢puzndeckas nHTeprperanus hopmyisl JJanambepa

3amada Koy [1st HEOTHOPOHOTO YpaBHEHUS KOJIeOaHUI CTPYHBI

dopmyna Kupxroda

321,[[8.‘{3. Komm AJIsI HCOAHOPOAHOT'O BOJIHOBOI'O YPABHCHU

Meron criycka. @opmyna Ilyaccona

EnuHCcTBEHHOCTh pemeHus 3anaun Komm ans ypaBHEHHS KoseOaHUi
MeMOpaHbI

12

KoppekTHocTh 3aaaun Koy 111 BOJTHOBOTO YpaBHEHUS

13

dusnueckas uaTepnperanus Gopmyn Kupxroga u [Tyaccona

14

CaoiictBa onepatopa LlItypma — JInyBumis

15

HepBa;I KpaeBasd 3aa4a it OJHOPOAHOT'O YPABHCHUS KoJIeOaHHI CTPYHBI

16

@duzuyeckass UHTEpIpeTallds pelIeHus MepBOod KpaeBOM 3amaud i
OJIHOPOJIHOTO YPaBHEHHS KOJI€OaHUI CTPYHBI

17

[lepBas kpaeBas 3aa4a JJi1 HEOJTHOPOJAHOIO YpaBHEHUsI KOJIeOaHUN CTPYHbI

18

KoppekTHOCTh nepBoil KpaeBo# 3a7jauu Ui ypaBHEHUs KoJIeOaHU CTPYHbI

N R R R R N RN E R E N =Y El e e

19

CMelranHas 3aaa4da JJIs1 OJHOPOAHOI'O YPaBHCHUA TCIJIOMPOBOJHOCTH

[a—
S

20

CwmelanHas 3aada sl HEOJHOPOJHOTO YPaBHEHHUS TEIIONPOBOJAHOCTH.
[IpuHIIMTT SKCTpEeMyMa

—
o

22

@®opmyna Ilyaccona (BbiBox QopmanbHoro pemienusi). OOGocHOBaHUE
¢dopmyisl [Tyaccona

10

24

KoppektHocTs  3amaun  Komm Uit ypaBHEHHMS  TEILIONPOBOJHOCTH.
DyH/IaMEHTAIILHOE PEIICHHE

10

26

Ypauenus Jlannaca u [lyaccona. 'apmonnueckue @ynkunu. OyHnaMmeH-
TanbHOE peleHre u Gopmyisl ['puna i ypaBHenus Jlamnaca

10

30

OCHOBHbBIE CBOMCTBA FTApMOHUYECKUX (PYHKLUH

10

32

3amaua lupuxie 1 ypaBHeHus Jlamimaca B KpyroBbIx 00J1acTsax

10

34

Oyuknua ['puna 3amaum [Qupuxne mna ypaBHenus Jlamumaca. Teopemsl
["apHaka u JInyBuiist

10

BCEI'O
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7.  KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA

Teopernueckue BONpoCHI
1. OcHOBHBIC YpaBHCHHsSI MaTeMaTU4YecKol (H3UKU: YpaBHEHHE TEIUIONPOBOJIHOCTH,
ypaBHeHus Jlannaca u Ilyaccona, BOJIHOBOE ypaBHEHHUE U KPaeBbI€ YCIOBUS JJIsI HUX.
2. Merox @ypwe nns penicHus] ypaBHEHUs KOJIeOaHUN CTPYHBI, 3aKPETUICHHOM HA KOHIIAX
(moctpoeHune GOpMaTbLHOTO PEIICHHUS ).

3. T'apmonuueckue GyHKIIUN U UX CBOMCTBA (JJOKA3aTh OJTHO).
4. Pewenue 3anaun Jupuxiie i kpyra (moctpoeHue GopMaabHOro peleH s B BUJE psizia).
5. Knaccu¢ukanus KBa3WIMHEHHBIX YpaBHEHHH B YaCTHBIX TPOM3BOIHBIX BTOPOTO MOPSIIKA

Y TIPUBEICHNE X K KAHOHMYECKOMY BU/TY (OTHCATh CXeMY NPUBEICHHUS K KAHOHUIECKOMY
BULLY).

HpaKTI/IquKI/IC YMCHHA ONUCBIBAOTCA THUIIAMU 3aJidad, KOTOPBIC MHOJDKCH YMCTH PCIIATh

CTYIEHT. OTU THIIBI COOTBETCTBYIOT T€MaM IPAKTUYECKUX 3aHATUM, yKa3aHHBIX B paszgeie S5
HAaCTOSIIEH IPOrPAMMBI.

8. OBPABEII MOAYJBbHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKUI HAIIMOHAJIbHBIN YHUBEPCUTET»
@dakynbTeT MaTEMATUKH U HHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu: 01.03.01 Mamemamuxka

Ilpoepamma noocomosxu: oakanaspuam

Cemecmp Iamurii

Yuebnas oucyuniuna Ypasenenus mamemamuueckoii gpuzuxu

MOAYJIbHASA KOHTPOJIBHASI PABOTA Ne 1
BAPUAHT Ne 1

1. XapakTepuCTHKHU KBa3WJIMHEHHOIO ypaBHEHUS 2-TO MOPSIKA.
2. PemuTts 3agauy Komm:
=x"+1.

y=x

—-x _ D
2u, —eu, =4x, uj,_ =X Cosx, u,

YTBep:kIeHO Ha 3acefaHny Kadeapbl MaTeEMaTHUECKOro aHaiu3a u 1udepeHnalbHbIX YpaBHEHHH,
npoTokor Ne  oT «_ » 20 T

3aBeayromuii kadeapoit But.B. Bosiukos
IIpenonasarens J.B. Jlumanckui

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
®dakyapTeT MATEMAaTUKHU U NHPOPMAITMOHHBIX TEXHOJIOT U

Hanpaenenue noocomosxu: 01.03.01 Mamemamuxka

IIpoepamma noocomosxu: bakanaspuam

Cemecmp Lllecmo

Yyebnas oucyuniuna Ypasnenus mamemamuuecxoit pusuxu

MOAYJbHASA KOHTPOJIBHASA PABOTA Ne 2
BAPUAHT Ne 1

1. OcHOBHBIE CBOMCTBA FAPMOHHUYECKUX (DYHKIIUH.
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2. Mertonom @ypre pemuTh CMEMIAaHHYIO 3a7a4y 1711 YPaBHEHUS TETUIONPOBOHOCTH

u| =0, u|t=0=0.

x | x=0 x==

: . T
u,=u, +u+2sin2xsinx, O<x<5, u

YTBepKIeHO Ha 3aceJaHNU KadeIpbl MAaTeMaTHIEeCKOT0 aHaln3a U JuQGepeHIINaTbHbIX YPaBHEHUH,
pOTOKOJ Ne OT «__» 20 r.

3aBenyrommii kKageapoit Bur.B. Boiukos
[IpenonaBarens J.B. JIumanckuii

Kpurepun oneHuBanust MOAyJIbHOr0 KOHTpOJIst Ne 1,2

Homep 3a0anusn Konuuecmeo 6annoe
1-2 20
Bcezo 40

9. OBPA3EIl DK3AMEHALIMOHHOI'O BUJIETA

Teopemuueckue 6onpocevl K IK3aMeHy
DK3aMeH 0 TUCHUIUIUHE SIBisieTcs (OpMOil ceMeCTpOBOTO KOHTPOJIS 3HaHU. OH OTHOCUTCS
K TPOMEXKYTOYHOM aTTeCTally, IO3TOMY TEOPETUYECKHE BOIMPOCHI K HEMY COBIAJAIOT C
TEOPETUUYECKUMHU BOIPOCAMH K MPOMEKYTOYHOM aTTecTallMM, MNEPEeYUCICHHBIMU B pasjaene 7
Tekyien pabodeit mporpamMmsl. [IpakTuueckre HaBBIKA OMTUCAHBI TaM Ke.

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»

Hanpaenenue noocomosxu: 01.03.01 Mamemamuxka

Ilpoepamma noocomosxu: oakanaspuam

Cemecmp Lllecmou

Yuebnas oucyunnuna Ypasnenus mamemamuueckoit pusuxu
BUJIET Ne 1

1. ®opmymna [lyaccona pemenus 3agaun Komm 1y 0OTHOPOAHOIO ypaBHEHUS
TEIUIONPOBOAHOCTH.

2. Pemmte kpaeByto 3agauy: Au = 0,7 < 4; u(4,p) = 32sin2¢.

YTBepkIeHO Ha 3acefanny Kadeapbl MaTeMaTHUECKOro aHanu3a u nudQepeHmanbHbIX ypaBHEHUH,
poTOKOJ Ne OT «_ » 20 T

3aBenyromuii kageapoit Bur.B. Bonukos
IIpenonaBarens J.B. Jlumanckui

Kpumepuu oUueHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1-2 50
Bcero 100 6an10B
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10. KPUTEPUU OLIEHUBAHUSA

B TeueHue kaxxaoro U3 ceMeCTpOB IPOBOJUTCS IO JIBE KOHTPOJIbHbBIE Pa0OTHI MO MPOBEPKE
HABBIKOB pEUIEHMs] MNpUMEPOB U 3agady. Kakgas KOHTpoOJIbHAs OLIGHMBAETCA HUCXOAS U3
MaKCUMaJIbHBIX 25 6ayu10B. OLEeHUBAETCS MPAaBUIIBHOCTD U MOJIHOTA PELICHUs IPUMEPOB U 3ajau.

B koHIIEe Ka)K10ro ceMecTpa NpOBOAUTCS MOAYJIBHBINA KOHTPOJIb. MaKCUMaIbHOE KOJIMYECTBO
3a MOJYJIbHBIN KOHTPOJIb — 40 6asioB.

ITo pesynbraTtam paboThl B 5 ceMecTpe BbICTaBisieTCs 3aueT. Eciu He A0CTaTodHo 6auios,
IPOBOJUTCS 3auyeTHas KOHTpOJIbHAas paloTa, cojepxalas TeOpeTUYEeCKHe BOIPOCHl U 3aJauu,
OLICHMBAETCA UCX0s U3 MakcuManbHbIX 100 O6anios.

Pacnpeodenenue b6annos, Komopvie Mo2ym nOJy4UNbL CHIYOEHNbL
6 npouecce u3yueHus OUCYUNIUHDL

Opranu3zanuoHHO- KonTposbhbie MonaynbHas Bcero
ydueOHas paboTa CTyJeHTa paboThl KOHTpPOJIbHAsI paboTa
Maxkcumym 10 GamioB Maxkcumym 50 Maxkcumym 40 6amioB Maxkcumym 100
0amioB OasIoB

Ok3amMeH B 6 ceMmecTpe NpPOBOAMTCA C ILENbI0O IOBBIIIEHUS PEUTHUHIA CTYACHTOB.
Dk3aMeHaIMoHHas paboTa olueHuBaeTcs mocie 3amuTbl Makcumym B 100 OamnmoB. Orenka 3a
CEMECTp BBIUMCIACTCS KaK MaKCHUMallbHash W3 TMOJYYEHHBIX 3a CEMECTp M Ha 9JK3aMEHE W
BBICTABIISIETCS COTJIACHO MIKane, npuHaToi B JJonHY.

IlIxana coomeemcmeusn 6an106 HaMMOHafleOﬁ uiKaie

Ounenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJe Ouenka nmo
no mkajie | 100-6anabHoi (3x3ameH, nud depeHIIHPOBAHHBII 3a4eT) rocy/iapcTBeH
ECTS HIKaJje HOM 1IKAaJIe

(3auer)
A 90-100 5 (oTAM4HO) 3aYTEHO
B 80-89 4 (xopor1o) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (YIOBJIETBOPUTETHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBJIETBOPUTEIIHHO) HE 3a4TE€HO
C BO3MOKHOCTBIO TIOBTOPHOM cllaun
F 0-34 2 (HeyOBJIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClTauyM MPH YCIOBUHU
00s13aTeIbHOTO HAbOpa JTOTIOJTHUTENIbHBIX 0aJII0B

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JIeK1MOHHBIE U MPAKTUYECKUE 3aHSITHSI IPOBOASTCSA B ayIUTOPHUSAX, OCHAIICHHBIX JOCKOW M
KOMITJIEKTaMHU MEOEIH.
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12. PEKOMEH/OBAHHASA JIUTEPATYPA

KoJu-Bo Hanuumne
Ne IK3EMILIAAPOB | 3JIEKTPOHHOM
HaumenoBanme
n/n B Ou0J/IHOTEKE BepCUM B
JJonHY IbC

Ocnoenasa numepamypa

1. ArubanoBa, A.B. YpaBHeHHe MaTeMaTHUECKOW (DU3UKHU:
yaeOHoe mocobue / A.B. Arubanona, /[.B. JIlumanckuii;
I'OY BIIO "oneukuii HalMOHAIBHBINA yHHUBEPCHUTET",
®DaKynbTeT MaTeMaTUKH u uH(}OpPMAITMOHHBIX 20 +
texHonoruii, Kadempa maremaTmdeckoro aHaimsza u
nuddepeHnmanbabIx ypaBHeHui. - Jlonenk: 'OY BIIO
HouHYVY, 2016. - 207 c.

2. KomusaxkoB H.C. YpaBHeHUs] B YaCTHBIX HPOU3BOJHBIX
matemarnueckoit ¢pusuku / H.C. Konmsikos, 3.b. I'munep, 33 -
M.M. CmupHoB. — M.: Beicn. mik., 1970. — 712 c.

3. Brnagumupos, B.C. COopHuk 3agad 1O ypaBHEHUSAM
matemarnueckoit ¢usuku / B.C. Bmagummpo. — M.: 3 —

Hayka, 1974. - 271 c.

ﬂonwmumeﬂbmm Jaumepamypa

4. Muxmua C.I. Kypc maremartmueckoit ¢usuku / C.I.

Muxnus. — M.: Hayka, 1968. — 576 c. 1 B

13. HUHD®OPMAIIMOHHBIE PECYPChbI

Koucnexr HGKHI/Iﬁ, TCKCTBI MHAUBUAYAJIbHBIX BaI[aHI/II\/JI, KHUTHU 1 MCTOAUYCCKUEC YKa3aHUA B
AIIEKTPOHHOM BHUJIE HAXOJIATCS IO CCBHLIKE:
https://drive.google.com/drive/folders/0Bz84MOCUwqC8 WnpvR04tbU9PU 1 U?usp=sharing

Pabouas nporpamMmMa paccMOTpeHa U NepeyTBEpIKIeHa Ha 3aceJaHUU Kadeapsl
¢ u3MeHeHusIMU (0e3 n3menenui) Ha 20 TOJI.

[TpoToxosn Ne 0T « » 20 T.

3aBeayromuii kadeapoit

Pabovas mporpamma paccMOTpeHa U IepeyTBepiK/IeHa Ha 3acelaHIH KadeIpbl
¢ u3MeHeHusIMu (0e3 n3menenuit) Ha 20 TO/I.

ITpoToxos Ne OT « » 20 r.

3aBenyrouuii kadeapoit
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