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Paboyas nporpamMma AHCUMINIAHBI «Xa0C AMHAMMYECKHX CHCTEM» COCTABIEHA B
COOTBETCTBHH ¢ (helepabHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM
Bpiciiero  obpasoBaHus  (PI'OC  BO) no  cmenmaneHoctr  01.05.01
«DyH/IaMEHTallbHbIE MaTeMaruka M MeXaHukar (npoduns «Maremaruueckoe
MOJIEITHPOBAHHEY.

[Tporpammy coctaBun(u):

C.B. Azapuna, kana. pu3.-mat. HayK \%ﬁ
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Pabouas nporpaMma AHCLMILIMHEL «Xa0C JHHAMHYECKHX CHCTEM» YTBEpIKIECHA Ha
3acejaduy kadeapbl (YHKUMOHAIBHOIO aHaIMu3a U ajiredpel
ot 13 masg 2025 r. npotokon Nel ]

Japenyromnii kadenpoii (paspaborunka) bapcykosa B.KO. y ik

yTBep}K,[LBHEl Ha 3aCcCOaHHH }“-lEEHU-ME'l'OﬂH‘—IECI{Oﬁ KOMHCCHH (']]EiK}U'lb'l'E'l'El

MATEMATHKH W KOMIBIOTEPHBIX HayK 14 mas 2025 r., npotokon Ne 4.

s
[pencenarens YMK dakynprera lmansko C.I1 f)li‘{e’

PeuenzeHnTsi:

Kosanépa JI.A., kaHIHAAT PHU3HKO-MATEMATHYECKHX HAYK, JOLEHT Kaeiphl
MPUENAHONR MaTeMAaTHKH U KoMIisloTepHoro Mmoaenuposannd UAul(T, HHUY
«benl'V»

Bacanko O.B., kanauaaT NeJarorHyeckKux HayK, AOLEeHT Kadeapol
HH(pOpMaIIMOHHBIX 00pazoBaTenbHbIX TexHonoruni Kyoly



1 Hesn 1 3a1auM U3yYeHU s JUCUMILTHHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

enssMu OCBOEHUS JTUCHUILIUHBI «JlOMOTHUTENBHBIE TIaBbl U EpEeHITNATBHBIX
YpaBHEHUI» SIBISIFOTCS ()OPMUPOBAHUE MATEMATHUYECKON KYIbTYpPhI CTYACHTOB, ((OPMHUPOBAHHE
U CIIOCOOHOCTEH K aJITOPUTMHYECKOMY W JIOTUYECKOMY MBIIIJICHUIO, OBJIAJICHUE COBPEMEHHBIM
anmaparoM TuddepeHINATbHBIX YPaBHEHUH [UIsl MOCTPOCHHS M HWCCICIOBAHHUS MOJETCH B
€CTECTBCHHBIX HayKax. 3HAaKOMCTBO CTYJIEHTOB C METOJaMH W TpHEMaMH Ka4eCTBEHHOTO
WCCJICIOBAHMSI IOBEJICHUS pElICHUI cucTeM nuddepeHImanbHbIX ypaBHEHUH.

1.2 3agauyu AUCHUILIHHBI

3agayaMu U3y4eHUs AMCLUIUINHBI SBIISIOTCS:

1. 3yueHue cTyeHTaMM pa3iMyHbIX HOHITUH YCTOMYMBOCTH AUHAMUYECKUX CUCTEM.

2. W3ydeHume B3aUMOCBSA3M OOBIKHOBEHHBIX JAu(pdepeHLnanbHbIX YpaBHEHUH U
JTUHAMUYECKUX CUCTEM.

3. 3HaKOMCTBO ¢ HEKOTOPbIMU AuPGeomMoppr3MaMy ¢ XaOTUUECKUM HIOBEJCHUEM.

4. 3HaKOMCTBO C HEKOTOPBIMH MTOHITUSMHU TEOPUHU OnypKaIHiA.

1.3 MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/bHOH MPOrpaMMbl

JucuuiuinHa «Xaoc JIMHAMMYECKMX CHUCTEM» OTHOCHUTCS K 4acTd, (opMuUpyeMoit
y4acTHHUKaMHu 0Opa3zoBarelbHbIX OTHomieHui bioka 1. «lucuurummasl (MOIyn)» y4eOHOTO
wiaHa. B coorBercTBUM ¢ pabouuM y4eOHBIM IUIAHOM AMCLUMIUIMHA M3ydaeTcs Ha 5 Kypce 1o
ouHOH (opme 0OyueHus. Bug mpoMekyTOUHOH aTTecTanuu: 3a4éT.

JUis yCHEeIHOro OCBOEHUS JAUCLUIUIMHBI OOyYaroIlMiCs JTOJDKEH BJaJleTh 3HAHWSIMU,
YMEHMSIMM ¥ HaBbIKAaMU [0 IporpamMme JUCHUIUIMH  «MareMaTu4ecKuil —aHaiu3»,
«Auddepennmanbuble ypaBHEHUs», «Anredpa», «JIuneitHas anrebpay», «DyHKIMOHAIbHBIN
aHamu3y», «JduddepeHnmranbaas reoOMeTprusi U TONOJOTHs». 3HAHUS, MONyYECHHBIE B PE3yJIbTare
OCBOEHUSI TUCLMIUIMHBI «XaoC AMHAMMYECKHX CHCTEM» HEOOXOAMMSBI il (OPMUPOBAHUS YMEHUS
CO3/IaHMS M UCCIIEI0OBAHMS MOJIENIE Ha OCHOBE IMHAMUYECKUX CHCTEM.

1.4 IlepevyeHp MJIAHMPYeMbIX Pe3yJbTAaTOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
00y4aromuxcs CAeAYOIUX KOMIIETEHIUI:

KO}] 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTUKCHUA Pe3yHLTaTBI O6y‘IEHI/I$[ 0 AUCLUIIIMHEC
KOMIICTCHIIMH

IIK-2 CnocodeH AaKTHBHO YuyacTtBoBaTb B HCCIC€A0BAHUU HOBBIX MAaTEMATHUYECKHUX Mojeaeii B
€CTECTBEHHBIX HAYyKaX

HpOBeI[eHI/Ie HaquO'I/ICCHeHOBaTeHLCKHX nu 3HaTL IIOHATHUC II0OTOKAa u KaCKaZ[a,
OIIBITHO-KOHCTPYKTOPCKHX ~ Pa3pabOTOK  NPH | ojpHOmapaMeTpuueckoil rpymisl audpdeoMoppusMos,
HUCCICeJOBAHUHN CaAMOCTOATCIbHBIX TEM. aTTpaKTOpa. 3HaTI> CprKTypy HCKOTopBIX
Tposenenne pa6°Tv no 00paboTKe W AHAMIY | ;1yiyaNyecKHX CHCTEM ¢ XA0THUECKHM [IOBEICHUEM.
HaquO'TeXHI/IquKOI/I I/IH(bOpMaHI/II/I nu

NPUMEHSTh  pacCcMaTpUBaeMble  METOAbl M

pe3yJIbTaTOB UCCIIEA0BaHUMN .
JOKa3aTelIbCTBE pPa3IUYHBIX TEOPEM U PELICHUH,

OTHOCSIIMXCSI K 3TOMY KpyTy npobiem
YMeTp HcciaenoBaTh yCTOMUMBOCTD JTUHAMHUYECKUX
CHUCTEM, OTPEJICNATh TUI TOUKH OU(ypKaIHH.

2 CTpyKTypa u cogepkaHme AUCLUNIINHbI

2.1 PacnipenesieHue TPY10€MKOCTH JUCHUILIMHBI 110 BUAM padoT



OO6m1ast TpyA0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIC eAUHUIIBI (72 yaca, U3 HUX —
34,2 yaca KOHTaKTHOU PabOTHI, B TO 4YHCIe JeKIMOHHbIX 10 4., maboparopubix 20 4., 0,2 yaca
HKP, 4 4. KCP; 37,8 yacoB caMOCTOSITEILHOM pabOTHI).

X pacnipenenenue mo BugaM paboT NpeJCcTaBIeHO B TAOJIUIIE.

Buner pabot Bcero dopma o0ydeHus
4acoB OYHast
9
ceMecTp
(gackr)
KonTakTHas pa6oTa, B TOM 4HcJe: 54,2 54,2
AyauTopHble 3aHATHS (BCero): 30 30
3aHSTHS JISKIIMOHHOTO THIA 10 10
J1a00paTOpHBIE 3aHATHS 20 20

MPAaKTUICCKUC 3aHATHUA - -

CCMMHAPCKUC 3aHATUL - -

HMNHasi KOHTaKTHAasI paﬁoTa:

KoHnTpons camocrosrensHoil pabotsl (KCP) 4 4
ITpomesxyrounas arrecrarus (MKP) 0,2 0,2
CamocTosiTesIbHAsi pad0Ta, B TOM YHCJIe:
ITpopaboTka y4eOHOro (TEOPETUIECKOro) MaTepuaia 14 14
BrinonHeHNe TOMANIHUX 3a1aHui (peleHne 3a1ay) 14 14
[ToaroToBka K TeKynieMy KOHTPOJIIO 9,8 9,8
O0mast Tpy10eMKOCTh qac. 72 72
B TOM YN CJIe KOHTAKTHAsI 34.2 34,2
padora
3a4. En 2 2

2.2 CTPyKTYypa IMCUMILINHBI

PacnpeﬂeneHI/Ie BUJI0B y‘IC6HOI7I pa6OTLI " UX TpPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.
Pazgensr JUCHUIITIMHBI, U3y49aCMBbIC B I€BATOM CCMECTPE!:

KonmuectBo yacos
Bueayaut
Ne HanmenoBanue paznenos (Tem) AyauaropHas OpHast
Bcero pabora
pabota
JI 113 JIP CPC
1. TToToky 1 Kackampbl. 8 2 - 2 4
2. CBs13b ¢ OOBIKHOBEHHBIMH H(pepeHIInaIbHBIMU YPaBHEHUSIMH 15 2 - 5 8
3. CTpyKTypHasi yCTOMYHUBOCTh 15 2 - 5 8
4. [Iprmeps! muppeoMopHU3MOB ¢ XA0THIESCKHM OBEICHUEM 14 2 - 4 8
5. Budyprannu 15,8 2 - 4 9,8
HTOI'O no pazdenam oucyuniuHul 10 - 20
Konrpoiss camocrositensHo# pabotsl (KCP) 4
IIpomesxyrounas arrectauus (MKP) 0,2
OO1mas Tpy10eMKOCTb 110 AUCIUTUINHE 72
2.3 Conepxxanue pa3aeioB JUCHUNIMHBI
2.3.1 3aHATHSA JTeKINOHHOIO THIIA
e HaumenoBanue paznena Cotepanue pasziena (Tembl) ®dopma TeKyIero
(Temer) KOHTPOJIA
1. |IToToxm m Kackasbl Ilonarue nuHamuueckoi cuctembl. [loTokum u kackanel kak|lIpoBepka
JMHAMHUYECKHUE CHCTEMBbI C HENPEpPBIBHBIM M JUCKPETHBIM [[JOMAIIHET0




BpPEMEHEM COOTBETCTBEHHO. [Ipumepsl. 3a7laHusl,  YCTHBIN
0TIpocC
2. |Cessbc [Totok kak pemenne oObIKHOBeHHOTO AuddepenunansHoro|lIpoepka
OGBIKHOBEHHBIMH ypaBHeHHs, ero rTeHepatop. IlocTpoeHMe KacKaja,|moMariHero
muddepeHIraTbHBIMA
CBSI3aHHOTO c muddepeHnnanTsHBIM YpaBHEHHEM. |3a[JaHNUs, OTIPOC
YpaBHEHUSIMHU
Hcnons3oBanue ¢GyHKIMH TIOCJICIOBAHUS npu
uccie0BaHuu noseenus pemenust OJ1Y.
3. |CrpykrypHas CTpykTypHO  yCTOHYHMBEIE  OUHaMH4Yeckne  cucTeMsl.|[IpoBepka
YCTOMIUBOCTR Tomonorndeckass ~ 3KBHBaIEHTHOCTh  IOTOKOB, TEOpEMa|JOMALIHETO
I'podmana-Xaptmana. Kiaccupukanums rpyObIX TOYEK B|3aJaHHs
JIBYMEPHOM Clly4ae.
4. |llpnmepsr Cucrempl Mopca-Cmeiina. Ilpumep rpyboro motoka B|IIpoBepka
g deomMopPusmos ¢ TpEXMEPHOM  ciydae, KOTOPBIH HE SBJISETCS CHCTEMON |JOMAaIIHEero
Xa0THIECKIM . N
Mopca-Cmeiina. IlonkoBa  Cwmeilia, CHUMBOJIMYECKAs |3aJaHUSA, CAMOCTOS-
MOBE/ICHUEM B
auHamuKa. ['unepOonmueckuii nuddeomopdusm AHocoBa Ha|TenmbHas pabora
JIBYMEPHOM TOpE
5. |budypkauun OmMera-ycToH4HMBOCTb, aTTPAKTOPBL. Budypxanus. |[IpoBepka
budpypkamms pokpenus nukina. budypkanus yIBOSHHS |OMAIIHETO
IIUKJIA. 3aJaHus

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (IPAKTHYeCKHe / CEeMUHAPCKHE 3aHATHS/

JlabopaTopHbie padoThl)

HanmeHnoBanue pasnena dopMa TeKyIIEro
Ne P Coneprkanue pasjena (TeMbl) P Y
(Temsr) KOHTPOJIA
IToToku U Kackaabl Ilonarue nuHamMuueckoi cuctembl. [loTokm m kackanel kak|lIpoBepka
JUHAMUYECKHE CHUCTEMBl C HEIPEpPhIBHBIM U JUCKPETHBIM [JOMAIIHETo
BpPEMEHEM COOTBETCTBEHHO. [IprumMepsl. 3aJlaHusl,  YCTHBIN
orpoc
2. |Ces3bc [Motok kak pemenne oObIKHOBeHHOTO AuddepenunansHoro|lIpoBepka
OOBIKHOBEHHBIMH ypaBHeHHs, ero reHeparop. IlocTpoeHne  Kackaja,|IOMalIHEeTo
i depeHnnanTbHbIMA
CBSI3aHHOTO c muddepeHnnanTbHBIM ypaBHEHHEM. |3aJIaHus, OTIPOC
YpaBHEHUSAMHU
Hcnons3oBanue ¢$yHKIMH TIOCJICIOBAHUS npu
nccienoBaHuu noseaenus pemenus O/Y.
3. |CrpykrypHast CrpykTypHO yCTOHYMBBIE  JuHamuueckue  cucreMsl.|lIpoBepka
YCTOHHUBOCTR Tomonoruueckass  3KBHBAJCHTHOCTh  IOTOKOB,  TeOPeMa|JOMAIHETO
I'poomana-Xaprmana. Kilaccudukanust rpyObIX TOYeK B|3aJaHus,
JBYyMEPHOM CIIy4ae. CaMOCTOSTeNIbHAS
pabota
4. |Ilpumepst Cuctembr Mopca-Cwmeiina. Ilpumep rpyboro motoka B|IIpoBepka
andpeomopdusmos ¢ TPEXMEPHOM  ciydae, KOTOPBIH HE SBISETCS CHCTEMOM |JOMAaIIHEero
Xa0THYECKIM . .
Mopca-Cmeiina. IonkoBa  Cwmeiiina, CHUMBOJIMYECKAs |3aJaHUS
MTOBEICHUEM
JuHamuKa. ['unepOommyueckuii nuddeomopdusm AHocoBa Ha
JBYMEPHOM TOpE
5. |budypkauun Owmera-yCTOHYNBOCTS, aTTPAKTOPBL. Budypxanus. |[Iposepka
budypkanms poxnaenus nukiaa. budypkanus yIBOEHUS |JOMAIIHETO
IIUKIIA. 3a/1aHms,
KOHTPOJIbHAS
pabota

2.3.4 llpuMepHasi TeMATHKA KYPCOBBIX PadoT (IPOEKTOB) KypCOBbIE pabOTHI HE

PEyCMOTPEHBI.




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHusl HJIA CAMOCTOSATEILHOH padoThI
00y4YarIUXCs M0 JUCHUILINHE (MOIYJII0)

[lepeuenp y4eOHO-METOANUECKOTO 0OECTICUEHHS AUCITUILUINHBI 110

(3auér)

Ne Bug CPC BEITIOJTHEHUIO CAMOCTOATENEHON PabOTHI
1 |[Ipopabotka ydeOHOTO MeToaudeckne yKa3aHHS 110 BBHIIOJHEHWIO CaMOCTOSATENFHOH paboThI
(TeopeTmyeckoro) MaTepuana |oOydJarommuxcs. YTBepKIeHbl Ha 3aceqannu CoBera (akynbTeTa MaTeMaTHKH
u xkoMmbioTepHBIX Hayk @I'BOY BO «Kyb6I'Y». [Ipotokom Ne 9 ot 15 mas
2025 .
2 |BpimonHeHHe TOMAITHUX Meroandeckne yKa3aHUs 110 BBINOJIHEHHIO CaMOCTOSITENILHOH paboThl
3aJlaHuil (penieHue 3anayq) oOyuaromuxcsi. YTBepxkIeHbl Ha 3aceqanuu Cosera (akysibTeTa MaTeMaTHKU
n kommnbloTepHblXx Hayk ®I'BOY BO «KyoI'Y». [Iporokon Ne 9 ot 15 mas
2025 .
3 |[loaroroBka K TeKyLieMy Meroauyeckne yKa3aHUs 110 BBINOJHEHHIO CaMOCTOSITENILHOM paboThl
KOHTPOJIIO oOyuaromuxcsi. YTBepxkIeHbl Ha 3aceqanuu Cosera (akysbTeTa MaTeMaTHKU
n kommneloTepHbiXx Hayk ®I'BOY BO «Ky6I'Y». IIpotokon Ne 9 ot 15 mas
2025 .
4  |BeimonHeHue 1abopatopHbix 1. MeTtoaudeckue yka3aHus 10 BBIIOJHEHUIO 1a00paTOpHBIX paboT.
pabor VY1BepkneHs! Ha 3acenannu CoBeTa aKynbTeTa MAaTEMaTHKU U
komnbioTepHBIX HayK @TBOY BO «KyoI'Y». [Ipotokon Ne 9 ot 15 mas 2025
T.
4 |IIpomexyrouHas arTectanysi |MeTOANYECKHE yKa3aHUS MO BHIIOIHEHHUIO CAMOCTOSTEIbHON paboThI

oOydaromuxcs. YTBepKAeHbI Ha 3acenannn CoBeTa GaKkynpTeTa MaTeMaTHKA
u xomieloTepHBIX HayK PIBOY BO «Ky0I'Y». [IpoTokon Ne 9 ot 15 mas
2025 T.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIKJIOB U JIML C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO JOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.
JUist Ta ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIle4aTHOU opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,
JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

3. OOpa3zoBaTe/ibHbIE TEXHOJIOTHH, IPUMeHsieMble MPU 0CBOCHUU U CUUIJIMHBI (MOTYJI51)
[Ipu n3ydyeHnn TaHHOTO Kypca MUCHOJIb3YIOTCS TPaJAULIMOHHBIE JIEKIIUKA U J1TaOOpaTOpHbIE
3aHSTHSI, & TAKXKEe HHTEPaKTUBHOE oOyueHue, | T-TexHonoruu, mpodieMHoe 00ydeHHe.

enb nabopaTopHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH MOJyYSHHbIE Ha JIEKIHIX
TEOPETHUECKUE 3HAHMS K PEIICHUIO U UCCIIEIOBAHMIO KOHKPETHBIX 3a7ad. B kaxaom cemectpe
HpOBO)ISITCH KOHTpOJ'II)HI)Ie pa6OTI)I JJI HpOBepKI/I yCBOGHI/ISI MaTepI/Iana CTYJIeHTaMI/I.

Jlnst v ¢ orpaHUYeHHBIMA BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3alMs
KOHCYJIBTAIIMI C HCTIOJ30BAHUEM DJICKTPOHHOM MOYTHI.

4. OuneHo4Hble cpeIcTBa I TeKYILIero KOHTPOJS YCIeBAeMOCTH W IPOME:KYTOUYHOM

aTTeCTalluu




VYyeOHast NESATEIBHOCTh MPOXOJWT B COOTBETCTBUU C TpapikoM ydeOHOTO Tmpoliecca.
[Tporiecc camMoOCTOSTENLHON pPabOTHl KOHTPOIUPYETCS BO BpeMsl ayIUTOPHBIX 3aHATUN U
MHAUBUAYAIbHBIX KOHCYJIbTAIUH.

OneHOYHBIMUA CpPEJCTBAMHU JTUCIUILUIMHBI SIBIISIOTCS CPEICTBA TEKYIIEr0 KOHTPOJIS
(KOJUTOKBUYMBI, YCTHBIE OIPOCHL), a Takke Ha J1a0OpaTOPHBIX 3aHATHUSAX — KOHTPOJIbHBIE
paboThl, IpoOBEpKa AOMAIIHUX 3aJaHUM) M TPOMEXKYTOYHAs aTTecTauus (3a4eT, IK3aMeH).
Y CTHBIN ONPOC M0 TEOPETUYECKOMY MaTepUaly MIPOBOJUTCS Ha TaOOPATOPHBIX 3aHATHSIX.

CTpyKTYypa O1lleHOYHBIX CPEJICTB JJIsl TEKYIIEi U MPOMEKYTOYHOMH aTTecCTAlMH

HanmeHoBaHHE OLICHOYHOTO

Ne Kon u HanmeHoBaHue
Pesynbrathl 00yueHus cpelcTBa

n/ WHIUKATOpa

B COOTBETCTBHHU C II. 1.4 Texymmi IIpomexyToUuH
I (B cooTBeTcTBUH C 1. 1.4) ( ) i P Y

KOHTPOJIb asg arTTrccrausia

3HaeT  TOHATUS ~ AMHaMu4eckod | Bompockr st Bomnpoc Ha
CUCTEMBI, MOTOKa, Kackaja, | yCTHOTO ompoca, | 3auére
CTPYKTYPHOH YCTOWYHMBOCTH, OMera- | JJabopaTopHbIe
ycToitunBocTH, OUdypkanuu. 3HaeT, | pabOThI

Kak cTposATcs mnoakoBa CwMelna,
runepOonmaeckuit muddeomoppusm
IIK-2 CrocobeH akTHBHO AHocoBa, (HYHKIHS TOCICIOBaHUS.
Y4acTBOBATh B UCCIIEOBAaHUN [Tpumenser paccMaTpuBaeMble
1 | HOBBIX MaTEMaTHYECKUX METOJIBI pu JIOKa3aTEeIbCTBE
Mojieneit B eCTECTBEHHBIX pa3NMYHBIX TEOpPEeM M pEelICHU,
HayKax OTHOCSIIMXCS K  3TOMY  KpYry
npobieM.

Brnaneer HaBBIKAMH HCIIOJIB30BaHUS
CUMBOJIMYECKOMN JIMHAMUKU,
MOCTPOCHUS GyHKIMN
MOCJICIOBAHMS, HCCIIEJOBAHNS
YCTOWYHMBOCTH PA3HBIX THIIOB.

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBbIE IJIfl OLleHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(opMupoBaHus KOMIIETEeHIIMI1 B polecce 0CBOEHUsI 00pa30BaTe/IbHON NMPOrpPaMMbl

Koumponvnana paboma
Bapuanm 1.
1. Haijnre dasopbie Kpupsble, n300pasure UX U 1H0Je HALPABJICHUIT; PelmTe, caelap VIo0HYI0 3aMeHy
[yern oy = x4y (1), 7o = zo(t).
S . a2 2
=z + m (L — 27 — 23),
o . 2 2
¥y = —x1 + 22(1 — 27 —z3).
[; ~ . ls . - 2
2. J.IIII(‘]J()().'III‘I(‘('I\'IIII .'IIIf.lthJ(‘().\l()]Jf.IJlI"}.\l AHoroBa Ha TZ 3AACTCH ¢ HMOMOIIBIO JIHHEHHOIO OollepaTtopa b R~

¢ MaTpuiei:

2 1
A= (1 1.)

Haftgure odpass ToUex e IHHHYHOTO KBajapaTa, ecin Juddeosopdnsy (ocrpoeHasiil n3 onepatopa A)
INPUMEHHTD JIBAZKIBL.

3. bl\'_.'I("l JIH II().'I()‘/l\'(‘lIII(‘:II:«I) PaBHOBECH A CHCTEMbI I'IJ}'()I;IAI:AIII) HPH MaJIOM H3MEHeHHH HapaMeTpa a’?

3

i =ar—+asiny,
§=az® —ay.
33‘IeTHO-3K3aMeHaHI/IOHHLIe MaTepuaJjbl OJIA l'[pOMe)KyTO"lHOﬁ arrecranumn
(3x3ameH/3a4eT)




[TIpumepHBIil IEpedeHb BONMPOCOB K 3aUETY.

Junamuueckue cuctemMsl. OnpeneneHue U mpuMepsl.

[ToToku 1 Kackapbl.

CBs13b JMHAMHYECKOMN CHCTEMBI ¢ OOBIKHOBEHHBIM MU (hepeHIIMaTbHBIM YPaBHEHUEM.

OYHKIMS MOCIEeI0BaHUS.

Hancrpotika Hag nuddeomopduzmom.

Tomnonoruueckas conpsKEHHOCTb.

CtpyKTypHasi yCTOWYMBOCTb ITOTOKOB.

Teopema I'poOmana-XapTmana Jisi KaCKaJ0B Ha AByMEPHOM KOMIAKTHOM

MHOT000pa3umu.

9. Teopema I'poOMana-XapTMaHa aj1si HOTOKOB Ha IBYyMEPHOM KOMITAKTHOM
MHOT000pa3umu.

10. Cucrembr Mopca-Cwmeiina.

11. IlonxoBa CmMmeiina, CHMBOJIMYCCKAS JUHAMUKA.

12. T'unep6onmueckuii mudpeomoppuzm AHOCOBA Ha TBYMEPHOM TOpE.

13. Omera-nipenienbHbIE MHOXKECTBA, HEOIY)KJat0IIe MHOKeCTBa, OMera-ycToiMunBOCTb,
aTTPaKTOPBHI.

14. TlpenenbHbIe MHOXKECTBA, aTTPAKTOPHI.

15. CtpanHbIe aTTPAKTOPHI.

16. Touku Oudypramm.

17. budypkanus poxxaeHus HUKIIA.

18. budypkamus yaBOeHHs IUKJIA.

Nk wdE

Kpurepun oueHnBanusi pe3yibTaToB 00y4eHHUs

Kpurepun onieHuBanus 1o 3a4ery:
«3aUTEHO»: CTYIEHT PEryJisipHO IOCeIai 3aHSATHs; BBIIOJHSI JOMAlIHUuE pabOThI, BIAJeeT
TEOPETUUYECKUMH 3HAHUSMH 10 JAaHHOMY pa3felly; 3HAeT METOJbl PEIICHHS WHTErpalbHbIX
YPaBHEHMH C DPa3IUYHBIMU THUIIAMH SJep, JOMYyCKaeT HE3HAYUTeIbHbIE OLIMOKH B XOJe
pelIeHys 3a1a4; CTYJEHT yMEeT IPaBWJIbHO OOBACHATh M3YyYEHHBIN MaTepual, WUIIOCTPUPYS
€ro COOTBETCTBYIOIIMMH IpPHUMEPaMH; Hamucal KOHTPOJbHbIE PabOThl Ha MOJOXKHUTEIbHbIE
OLICHKU;

«HE 3a4YTCHOY»: CTYJEHT mpomycTui 6onee 60 % 3aHATHIA, HE BBITOIHSI JOMAaIIHUE PAOOTHI,
MaTepuai He YCBOGH WJIM YCBOEH YaCTHYHO, CTYJAEHT 3aTPYyIHSETCS MPHUBECTH MPUMEPHI MPH
U3JI0KEHUH W3yYeHHOTO MaTepualia, HWMEET JOBOJBHO OTPaHWYCHHBIH O0O0BEM 3HaHUIA
MpPOrpaMMHOTO MaTepuaina, Hamucadl KOHTPOJbHbIE pPaOOThl Ha HEYAOBIETBOPUTEIbHBIC
OIICHKH.

OneHouyHbIe CpeACTBA ISl WHBAJIWAOB M JHII C OTPAHUYCHHBIMH BO3MOXHOCTSMHU
3JI0POBbSI BRIOMPAIOTCS C YICTOM UX WHIUBUAYATBHBIX ICUXO(PH3NISCKIX 0COOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0OPOBBS MTPEOCTABIISICTCS TOTIOIHUTEILHOE BPEMSI ISl TIOATOTOBKM OTBETA HA SK3aMEHE;

— IIPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3yTbTATOB 00YyUEHHUs MHBAIH]IOB U JIUIL C
OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI IPEAYCMATPUBACTCS HCITOJIb30BAHUE TEXHUYCCKHX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;

— TIpY HEOOXOIUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3JI0OPOBBSI
W UWHBAJWAOB TIpOLIEypa OILICHWBAHUSA pE3YyJIbTaTOB OOyYeHHUs M0 AUCIMILIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oleHUBaHUsI pe3yabTaTOB OOYYEHUS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 TUCHHIUIMHE (MOIYJIO) TPEIyCMaTPUBAET IIPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
uH(popMauu:



JInst I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOydJaronuxcs.

> ow

o

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIUOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHas amTeparypa
B.U. Apuaonba. O6sIkHOBeHHBIE U depeHanbabie ypaBHeHus. Mocksa, MIITHMO, 2018.
B.U. ApHonba. ['eomerpuueckre MeTOAbl B TEOPUH OOBIKHOBEHHBIX AU(PepeHInanbHbIX
ypaBHenuii. M., MITHMO, 1999
10.E. I'muknux. Havyama xaoTuveckoit nuHaMuku. Y4eOHoe nocooue. Boponex, BI'Y, 2012
AM. Bunorpanos, U.C. Kpacunbmuk. CUMMETpUM U 3aKOHbl COXPAaHEHHUS YpaBHEHMM
MateMatnuyeckor pusuku. MockBa, @akTopuan, 1997.
Tuxonos A. H., Bacunbsesa A. b., CeemiaukoB A. I'. Jluddepennmansapie ypaBHeHUs. M.,
2005. https://e.lanbook.com/book/48171
Onbcronsi JI. D. luddepennuansapie ypaBHEHUS 1 BapHallMOHHOE ncuncienue, M.:2006.
Hemunosud b. I1. Jlekuuu no maremarudeckoii Teopun ycroitunoctu. CII0. «Jlanby, 2008.
www.e.lanbook.com/view/book/123

I[J'ISI OCBOCHUA JUCHUIIIIMHBI HHBAJIMJAMU U JIMDAMH C OrPaHUYCHHBIMU BO3MOKHOCTAMUA

3I0pOBbS MMEIOTCS M3JaHHs B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMONIMOTEUHBIX CHCTEMax
«Jlanvy u «bubIUOKTYOY.

5.3. UuTepHeT-pecypchl, B TOM 4YHCJI€e COBpPeMEHHbIe TNPOodecCHOHATIbHbIE 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
DJ1eKTPOHHO-0ubIn0oTeuHbIe cucTeMbl (IBC):
1. DBC «JIAHb» https://e.lanbook.com

Pecypcnl cBOOOaHOTO H0CTYNA:

1. ®enpepanbusiii nopran "Poccuiickoe oopazoBanue" http://www.edu.ru/

2. Uundopmannonnas cucrema "EnnHoe 0KHO A0CTyna kK 00pa3oBaTeiIbHbIM pecypcam”
http://window.edu.ru/;

3. MunucTepcTBO HAyKH U BhICIIero oOpa3oBanus Poccuiickoit deneparyu
https://www.minobrnauki.gov.ru/

4. Kparkuii cipaBoyHHK 1o Matematuke - http://matembook.chat.ru/

5. Maremaruueckuii moprai - http://www.allmath.com/

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(popMannoHHbie pecypebl Kyol'y:
1. Cpena MoaynbHOTO AuHaAMuYeckoro ooy4enus http://moodle.kubsu.ru
2. ba3a y4eOHBIX IJIaHOB, YU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaMNA U

koHpepenmii http://mschool.kubsu.ru/



https://e.lanbook.com/book/48171
http://www.e.lanbook.com/view/book/123
https://e.lanbook.com/
http://www.edu.ru/
http://window.edu.ru/
https://www.minobrnauki.gov.ru/
http://matembook.chat.ru/
http://www.allmath.com/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

6 MeTOHI/I‘IECKl/Ie YKa3aHuA AJId oﬁyqamumxcsl 0 OCBOCHHIO JTMCHMUIIJIMHBI

Ilo kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTCs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA MaTepuai, J1a0OpaTOpPHBIX 3aHATHH, B XOA€ KOTOPBIX
CTYACHTAMH MPHOOPETAIOTCS M 3aKPEIUIIOTCS OCHOBHBIC TNPAKTUYECKH HABBIKU PEIICHUS
pa3IMYHbIX 33jay, B TOM YHCJIE C IPUMEHEHUEM MT0JIy4YE€HHBIX TEOPETUYECKUX 3HAHUH.

BaxnelmmM 5sTanmoM Kypca SBISETCS CaMOCTOATENbHas paboTa MO JUCIHILIMHE.
CamocrosTenbHas paboTa CTyIEHTOB SBISETCS HEOThEMJIEMOM YacThiO Ipoliecca MOArOTOBKH.
[Tox camocrosiTeTbHON pabOTON MOHUMAETCS YacTh Y4eOHOH MaHupyeMou paboThl, KOTOpas
BBINOJIHACTCS 110 33aJaHUI0 U IPU METOJMYECKOM PYKOBOJCTBE IpenojaBarens, HO 0e3 ero
HENOCPEACTBEHHOIO yYacTHSI.

CamocrosTenbHas paboTa HampaBlieHa Ha  YCBOGHME CHCTEMbl HAy4yHbIX U
npoeCCHOHATBHBIX 3HAHWUK, (OPMHUPOBAHMS YMEHUH W HABBIKOB, MPHOOPETEHHE OIBITA
CaMOCTOSTENIbHOW TBOpueckoi gaestenbHOocTH. CPC momoraer ¢GopMHpOBaTh KYJIbTYpPY
MBILUIEHHS] CTYIEHTOB, PAaCIIUPATh IO3HABATEIbHYIO 1€ATEIbHOCTb.

Bunpl camocrosiTenbHON paboThI IO KypCy:

@) no yenam: NOArOTOBKA K JIEKIUAM, K IPAKTUUYECKUM 3aHITHUIM, K KOHTPOJIBbHOU padore,
K KOJIJIOKBUYMY.

0) no xapakmepy pabdompl: V3YUCHUE JUTEpaATypbl, KOHCIEKTa JIEKUUH; IOUCK
JaUTEepaTyppl B OHUOJIMOTEKE; KOHCIEKTUPOBAHHE PEKOMEHJYEeMOH Uil CaMOCTOSTEIbHOTO
U3y4eHHs] HAy4YHOW JIUTEpaTyphbl, pEIICHHWEe 3ajad, TeCcToB, pabora ¢ OOy4aromUMH |
KOHTPOJHMPYIOLUMH [TPOrpaMMaMHU.

Temaruueckoe MIaHUPOBAHUE CAMOCTOSITEILHON pabOThl CTYIEHTOB

HaumenoBanue
Ne /i ConepxaHnue pazfena Bun pabotsr
pazzena
1 [IpeobpazoBanus | [eiictBue nuddeomopduzma Ha Gpa3oBbiit [Mouck HeoOXxoaUMON
U TPYIIIBI notok. Mozens JIorku-Boisbreppa, MasTHUK. uHpopMaLuu (CM. CIHCOK
peoOpa3oBaHUi muTepatypsl). Perenue 3anad.
2 Cummerpun ITouck cummeTpuil A APYTUX TUIIOB [Touck HeoOxo MO
muddepeHnnany | ypaBHEHU undopmanuu. Mzyuenue
HBIX ypaBHEHUH JIEKLMOHHOTO MaTepuana.
KoHcnekrupoBanue.
3 Paspewienune HccnenoBanust MasiTHUKA C TPEHUEM IToBTOpEHUE JIEKLIMOHHOTO
0coOeHHOCTEeH Marepuaia U Marepuana
yaeOHHKOB. [ToaroToBKa K
KOHTPOJILHOH padoTe
4 [IpousBonHas no HaxosxaeHue nepBbIX HHTErpajioB. 3aKOH TTouck HEOOXOAUMOI
HaTpaBJICHUIO COXpaHEHHUS YHEPTUH. undopmanuu. [ToaroToska k
BEKTOPHOT'O TIOJIS KOHTPOJBHOI pabote
5 Xaoc Budypkaius yaBoeHus 1TUKIA M3yuenue 1eKIIMOHHOTO
JTUHAMHYECKUX MaTepHaja U MaTepuaia
CHUCTEM y4eOHUKOB.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas palboTa (KOHCYJIbTAaIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTalMH 110 MNOPEAMETY ABJIAKOTCA BaXHBIM q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAYy MNOperoaaBaTcjiecM M O6y‘-IaIOHH/IMC$I HHBAJIUJOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

7. MaTrepuaibHO-TEXHUYECKOe o0ecneyeHne 1o JUCHUILIHHEe (MOAYJII0)

HaumeHnoBanue crienualibHbIX OCHAIIEHHOCTH CTICIHATTEHBIX IlepeueHb NTULIEH3UOHHOTO
MOMEILEHU I [IOMEILEHU N IPOTPAMMHOTO 00eCTIeUeHHS

YyeOHbIe ayAUTOpUHU st | MeGenb: yueOHas mebenb IIporpammsl st




NPOBEICHUS 3aHATHH JIeKIHOHHOrO | TexHuueckue cpencTBa OOyueHHs: | JIEMOHCTpPALMU U CO3JaHus
THIIA 9KpaH, NPOEKTOP, KOMIBIOTEP npesentanuit (Miktex, Microsoft
Office, Open BSD, Videopad)
YueOHbIe ayIUTOpUU it | Mebenb: yueOHas meOeb
OpPOBECHUS IPYIIMOBBIX n | TexHuyeckue cpeacTra o0ydeHuUs:
WH/MBUIYalbHBIX ~ KOHCYJbTauuit, | Jlocka, Mesn, MapKepsl
TEKYIIEro KOHTPOJIS "
IIPOMEXYTOUYHOH aTTeCTalui
YueOHbIE ayIUTOPUHU it | Mebenb: yaeOHas meOensb
npoBeneHus TabopaTopHBIX paboT. | TexHndeckne cpencTBa 0OyIeHus:
Jlabopatopus. .. Jocka, Men, MapKephl
Jns  camocTosTeNnbHOW — pabOThl  OOYyYalOUIMXCS — MPEIYCMOTPEHBI  MOMEILICHHS,

YKOMILJICKTOBAHHBIC CHeHHaHI/ISI/IPOBaHHOﬁ Me6em.}0, OCHAIlICHHBIC KOMHBIOTCpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO INOAKIOYCHHUA K CCTH ((I/IHTepHCT» 1 o0ecreueHreM AO0CTYyIIa B DJICKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaunmeHoBanue noMemieHui ajis
CaMOCTOSTENILHOM padoTHI
0o0yyaromuxcs

OCHAaIIEHHOCTh MMOMEIICHUHN ISt
CaMOCTOSTENIbHON paboThHI
00yJaroIuxcs

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOT0 00eCTIeUeHHs

IlomeeHue g caMOCTOATEIbHON
paboThI 00YJArOLTUXCS (YUTATBHBII
3an Hayunoit 6ubnmoTtekn)

MebGenb: yuyeOHast MmeOeb
Kommiekr  crnenuanu3upoBaHHOM
MeOeIH: KOMITBEOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAsI
TEXHHKa C MOJKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» ¥ IOCTyIOM B
QNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3zoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMephl, KOMMYHHUKAIlMOHHOE
obopynoBanue, oOecreunBaromice
J0CTyl K CEeTHU HUHTCPHET
(mpoBozHOE COCIIHeHHUE "
OecrpoBOHOE ~ COSIUHEHHE 10
texnosorur Wi-Fi)

CCTH

TTomerienue st caMOCTOSTEILHOM
paboThI oOydarommxcs (ay. )

Mebenb: yaeOHas MeOeib
KoMmmnexr  cnenuanu3upoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKAa C TMOAKIIYCHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIIMOHHOM
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYIO  MH(GOPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHH3aldH,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreynBaroee
JIOCTYTI K  CeTH  HWHTCpHET
(mpoBogHOE COeIMHEHNE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

CCTH




