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Pabouast mporpamMma JUCUHUIUIMHBL «JlomOTHUTENbHBIE TIaBbl (DYHKIIMOHATILHOTO
aHalln3a» COCTaBJIEHA B COOTBETCTBUU C (peepanbHbIM roCcyAapCTBEHHBIM 00pa3o-
BaTeJIbHBIM cTaHJaapToM Bbiciiero oopaszoanusi (OPI'OC BO) no HampaBieHUio
noarotroBku 01.05.01 dyngaMeHTallbHBIE MATEMATHUKA U MEXAHHUKA.

[Iporpammy cocrtaBuia:
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W. JI. Oiinac, JTOIEeHT, KaHI. (hr3.-MaT. HAVK

PaGouast nporpaMmma quCHUTUINHBI «J{OMTOHUTENbHBIE TJIaBbl (YHKIIMOHATBHOTO
aHaJu3a» yTBEPIKJEHa Ha 3aceaHuu kadenpsl (pa3padboTurka) GyHKIIMOHATBHOTO
ananuza u anredpel  «07» mas 2024 1., mpotokon Ne 12

3aBenyromuii kadeapoi (pazpadborturika) bapcykona B.1O.

YTBepKIeHa Ha 3aCeTaHUd y4eOHO-METOIUYECKOW KOMHUCCHH (aKyIbTeTa MaTe-
MAaTUKH ¥ KOMIBIOTEPHBIX HayK «14» mas 2024 t, npotokon Ne 3.

W
[Ipencenarens YMK daxynsrera llmansko C. I1. ey

PenenseHTsl:

Yy6sips H.O., nouent kadenpsl npukiannoit matematuku Kyol TY, kanaunar
($u3MKO-MaTeMaTUYECKUX HAYK, JOLUEHT

[TaBnoBa A.B., npodeccop xadenpsl maremarrueckoro moaeauposanus Kyol'V,
JOKTOp (PU3UKO-MAaTEeMAaTUYECKUX HAyK, TOLEHT



1 Hesn 1 3a1a4M U3yYeHUS] JTUCHMILUIMHBI (MOYJIAA)
1.1 llean ocBOeHUS TUCHHUILIHHDI
Ilemn ocBOCHHS AUCIUIUTMHBI ONpeaesieHbl GeaepalbHBIM TOCYJapCTBEHHBIM CTaHap-
TOM BBICIIETO 00pa30BaHUs MO HAMPABICHHUIO MOJATOTOBKU «DyHIaMEHTAIbHBIE MaTeMAaTHKA H
MEXaHUKa», B paMKax KOTOPOH MPEno1aeTcs TUCIUTLINHA.
[enstMu OCBOCHHMSI TUCIUTUTHHEI «J|0TIOTHUTEIbHBIE TTIaBbl (DYHKIIMOHAIBHOTO aHATIN32)»
SIBJITFOTCSL.
1. dopmupoBaHue y CTYJACHTOB MPEACTABICHHUA O MOHATHAX HHTETPAILHBIX ypaBHEHUN
U CHCTEM MHTETPAIbHBIX YPABHEHUN U METOJIaX UX PEIICHHUS;
2. (QopmMupoBaHHWE MaTEeMaTHYECKOW KYJIBTYpPBI, CIIOCOOHOCTEH K allTOPUTMHYECKOMY U
JIOTUYE€CKOMY MBIIIIEHUIO;
dbopMHUpOBaHKE U PA3BUTHE JIMYHOCTH CTYICHTOB,;
4. oBIaJeHHE COBPEMEHHBIM ammapaTOM MHTErPajbHBIX YpaBHEHUH sl AallbHEHIIEro
WCIIOJIb30BAaHUS B IPYTUX 00JACTAX MAaTEMAaTUUECKOTO 3HAHMS U TUCHHUIIMHAX €CTe-
CTBEHHOHAYYHOT'O COJICPKaHUS.

.

1.2 3agaun TUCOUILTAHBI

3ajayamMy U3y4eHUs AUCLUUILUINHBI SBIISIOTCS:

1. nonyyeHue CTyleHTaMH OCHOBHBIX TEOPETHUECKUX 3HAaHUH (TEOpeMbl CylecTBOBa-
HUSl U €IMHCTBEHHOCTH, TEOPETUYECKUE OCHOBBI METOJOB PEIICHUS MHTErPaibHBIX
ypaBHEHUI ¢ pa3IUUHBIMU TUITAMH SI7IED);

2. (dopmMupoBaHHE NpEACTAaBICHNS 00 OCHOBHBIX MHTETPAIBHBIX YPABHEHHSIX C Pa3iy-
HBIMH TUIIAMHU SIIEP U METO/IAX UX PELICHUS;

3. BbIpabOTAaTh YMEHUS M HABBIKU MCCIICIOBAHUS U PEIICHUSI HHTETPAJBHBIX yPAaBHEHHIA,
CUCTEM JIMHENHBIX UHTETPaJIbHBIX YPaBHEHU,

4. npuoOpeTeHHE NMPAKTUYECKUX HABBIKOB PabOThl C MOHATHSAMHU U OOBEKTAaMH Kypca
MHTETPAJIbHBIX YPaBHEHUH;

5. Hay4WTb NMPHUMEHITh MUHTETPAJbHbIE YPAaBHEHUS K PEUICHUIO PA3JIMYHBIX MPUKIIAJ-
HBIX 3aj]a4 (pU3HUECKUX, TeOMETPUUYECKHX ).

1.3 MecTo AucuMILuIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuunnuHa «/lononHutenbHble TM1aBbl PYHKIIMOHATIBHOTO aHAIN3a» OTHOCHUTCS K 00s-
3arenpHOM yactu broka 1 "Iucuunmuas! (Moxymnu)" yueOHOro miaaHa. B cooTBercTBUU € pabo-
YMM y4eOHBIM TUTAHOM JUCIMITUIMHA u3ydaeTcs Ha 4 kypce (8 cemectp) mo ouHoit popme 0OyUe-
Hud. Bua npomexxyTo4HOU aTTecTalliu: SK3aMEeH.

Mecto kypca B mpodeccuoHaNbHOM MOATOTOBKE OMPENENSIeTCs POJbl0 WHTErPalbHBIX
ypaBHEHUN B (OPMHUPOBAHUHU BBHICOKOKBATH(DHUIIMPOBAHHOTO CHEIHMAIUCTa O HAMPABICHUIO
«DyHnaMeHTaIbHbIE MaTEMAaTHKa U MEXaHHUKAY.

JUisl yCHeIIHOr0 OCBOEHUS JUCLUIUIUHBI OO0YyYaroIMiCs JOJKEH BIa/JeTh 3HAHHSIMHU,
YMEHHUSIMH M HaBBIKAMH 1O MPOrpaMMe JUCHUIUIMH «MaremaTtndeckuil aHanusy, «Anredpa» u
«AHanmuTudeckasi reometrpus», «Iuddepernnmnansusie ypaBHeHus». JlaHHAS TUCHUTUTHHA SIBJISI-
€TCsl OCHOBOIIOJIAraronie uisi JanbHEeWIero u3yuyeHus: AUCUUIUINH BbICIIEH MaTeMaTUKU U Me-
XaHUKH.

1.4 IlepeyeHb MJIAHMPYEMBbIX pPe3yJabTATOB 00y4eHHUSs MO JMCHMILIMHE (MOLYJIIO), CO-
OTHECEHHBIX C IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOI MPOrpPaMMbl



N3yuenne maHHOW ydeOHOW MUCIUIIMHBI HaIpaBieHO Ha (GopMupoBaHHE Yy 00ydaro-

MHUXCA CICAYIOINX KOMHGTGHL{I/Iﬁi

KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTopa* JOCTHKCHUA
KOMIICTCHIIMHN

PesynbraThl 00y4YeHHUs 10 UCIUILUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKH W/UJIH OTIBIT JIESITEIbHO-
CTH))

ITK-1 CriocobeH (hopMynIupoBaTh U pemarh akTyaJlbHble ¥ 3HAYMMBIE 331a4i (PyHIaMEHTAIBHON M MPHUKIIaTHON

MaTCMaTUuKN

UITK-1.1 3HaeT OCHOBHLIE IIOHATHUS, HIEH U Me-
TONBI (PYHIAMEHTAIBHBIX MATEMATHYCCKUX JIUC-
IUIUTUH JUTS PelIeHUs 0a30BBIX 3a/1a4

3HaeT TCOPEMBI: CYIICCTBOBAHUA U CAMHCTBCHHOCTU PEILC-
HUS UHTETPpaJIbHOT'O YpaBHCHUA Boaneppa; 00 yCTOP’I‘IHBO-
CTHU M JOIMMYCTUMOCTH COOTBCTCTBYIOLIMX TTAp MPOCTPAHCTB

VYMeer pemaTh HHTErpajibHbIe ypaBHEHHUsS BoabTeppa ¢ pas-
JWYHBIMU THIIAMH SIAEP; UCCIIEI0BATh YPAaBHEHUS HA yCTOMU-
YHBOCTh W JOMYCTHMOCTh COOTBETCTBYIOIIMX IIap Ipo-
CTPaHCTB

Brnaneer HaBBIKaMH HEOOXOIWMBIX TEXHHYECKHUX HpeoOpa-
30BaHUH; HABBIKAMH IPHMEHECHUS MOIYyYCHHBIX 3HAHWUU B
JPYTHX 00JacTsIX MaTeMaTHYECKOTO 3HAHWS W AWCIHIUIN-
Hax €CTECTBEHHOHAYYHOTO COJICPKAHUS

WIIK-1.2 YMeeT nepenaBaTh pe3yibTaThl MpOBe-
JICHHBIX TEOPETHYECKUX M MPUKIATHBIX HUCCIIEeI0-
BaHUHM B BUIEC KOHKPETHBIX IPEIMETHBIX PEKO-
MEHJalUil B TEpMUHAX MIPEJAMETHON 00IacTi

3HaeT BO3MOXKHBIE CEepbl NPUIOKESHUH M3YYCHHBIX B TEO-
pPHM MHTETPAIBHBIX YpPaBHEHUH OOBEKTOB W MX OCHOBHBIX
CBOICTB

YMmeeT MaTeMaTUUECKHU KOPPEKTHO CTaBUThb U HCCJICAOBATH
3aJa491, BOSHUKAIOMIME B IPUITOKCHUAX

Brnaneer HaBbIKaMH HEOOXOAUMBIX TEXHHYCCKHX Mpeodpa-
30BaHUM; CTaHAAPTHBIMH M HECTaHAAPTHBIMU MpHUEMaMu
pelIeHusl HMCCIeAoBaTeNbCKUX 3a/lad; HaBbIKAMM IIOHCKa
HY)XKHOH mH(pOopMaImm

HIIK-1.3 CaMOCTOATENFHO W KOPPEKTHO peIIacT
CTaHZAApTHHIC 3a7a4u (yHIAMEHTAJIBHON M TIpH-
KJIaJHOW MaTeMaTHKH

3HaeT OCHOBHBIEC ITOHATHSA, CBOMCTBA M3y4aeMBIX OOBEKTOB,
B3aUMOCBSI3H MEXIy HHMH; IIOCTAaHOBKM OCHOBHBIX 3a/1ad,
CTPYKTYPY (pOPMYIIMPOBKH U JIOKa3aTeIbCTBA yTBEPKACHUN

VYmeer BBIACIATh U UCCIIEA0BATh OCHOBHEIC 0OBEKTHI B OT-
Z[CHLHOﬁ HpCI[MeTHOfI 00J1aCTH MaTEMaTHYECKOIO 3HAHUS

Bnaz[eeT HaBbIKaMH H€06XOZ[I/IMLIX TEXHUYCCKHX r[peo6pa-
30BaHHI71; CTaHAapTHBIMU W HCECTAaHAAPTHBIMU IMPpHUEMaAMU
peUICHUsT MCCIECI0BATEIBCKUX 3a7a4, HaBbIKAMU IIOHMCKA U
Hepepa6OTKI/I HeO6XOI[I/IMOFO TCOPETUICCKOI0 Marcpualia
13 pas3JIMYHbIX UICTOYHUKOB

WIIK-1.4 VimeeT HABBIKK pEIICHHS MaTeMaTHYe-
CKHX 3allad, COOTBETCTBYIOUIMX KBaJH(UKAINH,
BO3HHKAIOIIUX TPHU MPOBEIECHUH HAYYHBIX U MPH-
KJIQJIHBIX UCCJIEI0BaHUI

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOBR,
B3aMMOCBSI3U MEXJY HHMHM; MOCTAHOBKM OCHOBHBIX 3a]ady,
CTPYKTYpPY GOPMYJIMPOBKH U JTOKA3aTEIbCTBA Y TBEPKACHUI

YMeeT BBIACTATh M HCCIIEOBATH OCHOBHBIC OOBEKTHI B OT-
JIETTbHON MpeIMETHON 001acTH MaTEMAaTHYECKOTO 3HAHUS

Brnaneer HaBbIKaMH MOHMCKAa M MEePepabOTKH HEOOXOIMMOTO
TEOPETHIECKOTO MaTepraia N3 Pa3IMYHBIX HCTOYHUKOB

OIIK-1 CriocobeH Hax0auTh, (POPMYITHPOBATE M PEIIaTh aKTyalbHBIE M 3HAYMMEbIE TPOOIeMbl GyHIaMEHTAIEHON

MAaTEMaTHUKHN U MCXaHUKH

NOIIK-1.1 3naeT akTyanbHblEe ¥ 3HAYUMBIE TIPO-
65eMbl (yHIaMEHTAILHOM MaTEMaTHKH

3HaeT BO3MOXKHBIE C(hephl MPUIOKESHUH U3YYSHHBIX B TE€O-
pUU MHTETPANBHBIX ypaBHEHUH OOBEKTOB M MX OCHOBHBIX
CBOWCTB

VYMeeT MaTeMaTHYECKH KOPPEKTHO CTaBUTb U HCCJIICAOBATH
3a/1a4i, BOBHUKAIOIIHNC B ITPUJIOKCHHUAX

Brnaneer HaBbIKaMM HEOOXOJMMBIX TEXHHYECKHMX Hpeodpa-
30BaHUM; CTaHAAPTHHIMM W HECTAHIAPTHBIMU IpHEMaMu
pelleHys HcCIeN0BaTeNbCKUX 3a]ad; HaBBIKAMHM IOUCKA
HYXHOW MH(OpMaLH

HOIIK-1.2 OcymecTBisieT BHIOOD METOIOB pe-
IeHus 337124 GyHAaMEHTAIbHON MaTeMaTHKH

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEXIY HUMH; IOCTAHOBKM OCHOBHBIX 3ajad,
CTPYKTYPY (POPMYIHPOBKU M JOKA3aTENbCTBA YTBEPKACHUI

YMeeT BBIAEIATh U HCCIIEN0BATH OCHOBHEIE OOBEKTHI B OT-
JIEITbHON TPEMETHON 001aCTH MaTEMAaTHIECKOTO 3HAHUS




PesynbraTel 00y4yeHuUs 10 AUCLMIUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKK W/UJIH OTIBIT JIESITEIbHO-
CTH))

KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTHKCHUA
KOMIICTCHIIMH

Bnaneer HaBpIKaMM MOHMCKa U nepepa60TKH HCOGXOILI/IMOFO
TCOPECTUYCCKOro MaTcpurajia U3 pasjiMyHbIX HICTOYHHUKOB

3HaeT BO3MOXHBIE C(ephl NMPUIOKEHUH U3YYEHHBIX B TEO-
pPHH MHTETPAIBHBIX YpPaBHEHUH OOBEKTOB M MX OCHOBHBIX
HOIIK-1.3 Bnaneer HaBbikamu QopMmanu3anuu | CBOXCTB

aKTyaJbHBIX 3aj1au (yHIaMEHTaJIbHOH MaTeMa- | YMeeT MaTeMaTHYeCKH KOPPEKTHO CTaBUTh M HCCIIEAOBAThH
THKH M NPUMEHEHUS MOIXOIAIIMX METOIOB MX | 3a1a4d, BOSHHKAIOIINE B NPHIOKEHHIX

perIeHns Brnageer HaBbIKaMU HEOOXOOUMBIX TEXHHYECKHX Hpeodpa-
30BaHU{; CTAHNAPTHBIMH M HECTAaHIAPTHBIMH IIPHEMaMHU
pCLICHHS. HCCIIEOBATeIbCKUX 3a1ad; HaBbIKAMH IIOMCKa
HYXHOH HHpOpMarmu

PesynbraTsl 00yueHHs 110 AUCHUILIMHE TOCTUTAIOTCS B PAMKaX OCYIIECTBICHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSATENIbHOW pabOoThl 00YYaIOLUUXCsl B COOTBETCTBUU C YTBEPKAECHHBIM
y4€OHBIM IJIAHOM.

WHaukaTopel JOCTHXKEHHSI KOMIIETEHIIMH CUNTAIOTCS C(OPMHUPOBAHHBIMU TPU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YJIbTATOB 00YUEHHUS.

2. CTpyKTYypa M cojiep:KaHue JUCIUIIIHHbI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OOmiast TpyA0EMKOCTh JUCIHUILIAHBI COCTaBseT 4 3adeTHbIX eauHuipl (144 yaca), ux
pacnpeziesieHue 1Mo BujaM paboT IpeCTaBICHO B TAOIHIIE

Bunsr padot Bcero ®dopma oOydeHus
4acoB OuHas
7 8
ceMecTp ceMecTp
(gacer) (gacer)
KonrakTHasi paboTa, B TOM 4HcJie:
AyauTopHBI€ 3aHATHS (BCEro): 48 - -
3aHATHS JEKIMOHHOTO TUIIA 16 - 16
nabopaTOpHBIC 3aHATH 32 - 32
MPaKTUYECKHE 3aHIATHS - - -
CEMHUHAPCKHE 3aHATHS - - -
HNnas koHTakTHAs padora:
KonTpons camocTosTebHOM paboThl 12 ) 12
(KCP)
[Tpomexyrounas arrecrauusi (MKP) 0,3 - 0,3
CamocTosiTeIbHasi pad0Ta, B TOM YHC-
48 48
Je:
Kypcosas pa6ora/mpoext (KP/KIT) (mox-
TOTOBKA) i i i
KonTtponsHas pabora 15 - 15
Pacuérno-Tpaduueckas padora (PT'P)
(oAroTOBKA) i i i
Pedepat/scce (moaroroska) - - -
CamocTosITeIbHOE  HM3yuYeHHE pa3fesioB,
CaMOIIOATOTOBKA (TIpopaboTKa 1 MOBTOpE-
HHE JIEKIIHOHHOTO Marepuaia 1 Marepuaia 28 i 28
Y4eOHHKOB M y4eOHBIX MOCOOWH, MOJIro-
TOBKa K JIAOOPAaTOPHBIM M NPAKTHYECKUM
3aHSTHUSIM, KOJJIOKBUYMaMm U T.J1.)
IToaroroBka k TeKymeMy KOHTPOIIIO 5 - 5
Kounrtpoas: 35,7 35,7
IToaroToBka K 9K3aMeHy: 35,7
Oobmast Tpygoem- gac. 144 144
KOCTh B TOM YHCJe KOH- 60,3 ) 60,3
TaKTHasi padoTa




| 3au. en

2.2 Copep:xanuve TUCUMIIIIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Paszensl (TeMbl) IUCHUIUIMHBI, n3ydaeMmbie B 8 cemectpe (4 kypce) (ounas ¢popma o0y-

YEeHHUSI)
KonnuectBo yacor
Breaynu-
Ne HaumenoBanue pasnenos (Tem) AyRuTOpHas Top}}llaﬂ
Bcero pabora
pabota
JI 13 JIP CPC

1. Tema 1 Bsenenue 7 1 - 2 4

2. Tewma 2 CyriecTBOBaHHE M €IUHCTBEHHOCTD PEIICHUS 8 2 - 2 4

3. Tema 3 YpaBHEHHUS C BBRIPOKISHHBIM U C Pa3HOCTHBIM SIIPOM 10 1 - 4 5

4, Tema 4 HTerpalibHbIC HEPAaBEHCTBA 9 2 - 2 5

5. Tema 5 3aBUCHMOCTB pENICHHSI OT MAPaMETPOB. Y CTOHYHBOCTh 9 2 - 2 5

6. Tema 6 JIomycTHMOCTh OTHOCHTEIBHO OIepaTopa 10 2 - 4 4

7. Tema 7 JIomyCTUMOCTh OTHOCHTEIBHO YPaBHEHUS 11 3 - 4 4

8. Tema 8 VYpaBHEHHUS C pa3HOCTHBIM SIAPOM 18 2 - 8 8

9. Tewma 9 [TpumoskeHUsT HHTETPATLHBIX YpaBHEHUH 14 1 - 4 9
HUTOI'O no pasdenam oucyuniurvl 16 - 32 48
Konrpons camocrositensHo# padotsl (KCP) 12 - - - -
[IpomexyTounas arrecranus (MKP) 0.3 - - - -
OO61mas TpyJ0eMKOCTh 1O JUCIMILTHHE 144 16 - 32 48

[Tpumevanue: JI — nexum, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHsie 3aHs-
tusi, CPC — camocrosiTenpHas paboTa CTyZeHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHUILIAHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanue paszgena

DopMa TeKyIIEro

Ne (Tembl) Coneprxanue pasnena (TeMbl) KOHTPO
1. |BBenenme Ucropus. YpaBuenuss BonbTeppa — MaTemMaTHUeCKUe MOJIENH| Y CTHBIN
9BOJIFOIIMOHHBIX IPOIECCOB. orpoc
2. |CymecTtBoBaHME W equH-|Pe3onbBeHTa ypaBHeHHs. TeopeMa CyIIECTBOBaHUS W €IUH-|Y CTHBIH
CTBEHHOCTB PEIICHHUS CTBEHHOCTH pemnieHus. [Ipo0iieMbl TeOpul eANHCTBEHHOCTH.  |0IIpOcC

3. |YpaBHeHus c BbIpOX-|DopMyna pemeHns ypaBHEHUs C BBIPOXKAEHHBIM siipoM. Pe-|IIpoBepka momari-
JEHHBIM U C Pa3sHOCTHBIM|30JbBEHTA YPABHEHUS C PA3HOCTHBIM SPOM. HEro 3aJjaHusi, ycT-
SIAPOM HBII o1poc

4. |UHTerpaipHBle HEpaBeH-|MeToabl AOKa3aTeNbCTBA MHTErPAIbHBIX HepaBeHCTB. OCHOB-|Y CTHBIH
CTBa HbI€ JIMHEHHbIE HepaBeHCTBa. JleMMa bemuiMana. onpoc

5. [3aBucumocte  pemreHus|HenpepriBHAS 3aBHCHMOCTH PENICHHH OT siApa M CBOOOIJHOTO VerHbii
OT TapaMmeTpoB. YCTOH-|wieHa. YCTOWYMBOCTh M ACHUMIITOTHYECKas yCTOMYHMBOCTD onpoc
YUBOCTb peuIeHU JTMHEUHBIX YPaBHEHUU. Y CTOWYMBOCTB SIApa.

6. |Homyctumocts otHOCH-|(L)-cBoiictBo. JJomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momami-
TEJIBHO OoTepaTopa BC) oTHOCHTENIFHO TMHEHHBIX ONIEPaTOPOB. HETO 3aJIaHus

7. |Homyctumocts otHOCH-|J{omyctumocts miap mpoctpanctB (Co, Co), (Ao,Ao) oTHOCH-|Y CTHBIMH
TENbHO YPaBHEHUS TEJILHO JTMHEHHBbIX ypaBHeHU. KpuTtepun ycroiiunBocTH siipa. [onpoc

8. |YpaBuenus c¢ pasHocT-|Kpurepuii ycToitunBocTu pazHocTHOrO sinpa. [IpeobpasoBanue ([IpoBepka momari-
HBIM SIAPOM Jlannaca. HETO 3aJIaHus

9. |llpunoxenus nHre-|3anava Jupuxie, OurapMoHnueckoe ypaBHeHue. [Ipumenenue VerHbii
TpalbHBIX YPaBHEHHH MHTErpajioB, aHAJIOTMYHBIX NOTeHnHanaM. [IpuMeneHne uHTe- onpoc

TpaJIbHBIX YPaBHEHUH K TEOpUH KOJIeOaHHH.

2.3.2 JIaGopaTopHbIe 3aHATHS (IPAKTHYECKHe / CESMUHAPCKHeE 3aHATHS/ 1a0opaTop-
Hble padoThI)
HpI/I N3YUYCHUU JUCHUIIIMHBI MOTYT NPUMCHATHCA 3JICKTPOHHOC OGy‘-ICHI/Ie, JAUCTAaHIIUOH-
HbIe 00pa3oBaTeIbHbIC TEXHOIOTHU B cooTBeTCTBUU ¢ DT'OC BO.



HaumenoBanue pasacia

®dopma TeKyILIero

Ne TemaTnka 3aHATHIH/pabOT
(Temsr) KOHTPOJIA
1. |BBenenue Hcropus. YpaBHeHus BoiabTeppa — MaTeMaTUYECKUE MOJENH| Y CTHBII
9BOJIIOIIMOHHBIX MTPOIIECCOB. onpoc

2. |CymecTtBoBaHMe U equH-|Pe3onbBeHTa ypaBHeHUWs. Teopema cyiiecTBOBaHMSI M enuH-|[IpoBepka momari-
CTBEHHOCTb PEHICHUS CTBEHHOCTH pemieHus. [Ipo6ieMbl TeOpuu eANHCTBEHHOCTH.  |HETO 3a/IaHMs

3. |YpaBHeHus c¢ BEIpOX-|DopMyna pemieHUs YpaBHEHHS C BBIPOXKIEHHBIM sapoM. Pe-|[IpoBepka momarmi-
JEHHBIM U C Pa3sHOCTHBIM|30JbBEHTA YPABHEHUS C PA3HOCTHBIM SIPOM. HETO 3aJaHus, KOH-
SIIPOM TpoJIbHas paboTa

4. |HHTerpanbHble HEpaBeH-|MeTOIBI AOKAa3aTeNLCTBA MHTETPaIbHBIX HepaBeHCTB. OcHOB-(IIpoBepka momar-
CTBa HBIE JINHEIHBIE HepaBeHCTBa. Jlemma bemimana. HETO 33J1aHus

5. |3aBucumocTp  pemeHusi|HempepbIBHAs 3aBHCHMOCTB PELICHUH OT siipa un cBoboxaHoro([IpoBepka momari-
OT MapaMmeTpoB. YCTOW-|wieHa. YCTOWYMBOCTh WU AaCHMIITOTHYECKAss yCTOWYMBOCTBH|HETO 3aJaHMs, yCT-
YUBOCTb pelLICHU TMHEUHBIX YPaBHEHUU. Y CTOMYMBOCTSD SApa. HBIH 0IpocC

6. |Jomyctumocts otHOCH-|(L)-cBoiicTBo. Jomyctumocts map (BC, BC), (Co, BC), (Ao,|IIpoBepka momari-
TENbHO OoIepaTopa BC) oTHOCHTENIFHO TMHEHHBIX ONIEPaTOPOB. HETO 3aJIaHus

7. |Homyctumocts otHOCH-|[Jomyctumocts map mpoctparcTB (Co, Co), (Ao,Ac) oTHOcH-|I[IpoBepka momari-
TENbHO YPaBHEHHUS TEJIBHO JMHEHHBIX ypaBHeHUH. KpuTepun ycToHUMBOCTH sijipa. [HEro 3aiaHust

8. |YpaBHenus c¢ pasHocT-|Kpurepuii ycTOWYMBOCTH pasHOCTHOTO sinpa. [Ipeodpa3osanue|KonTponbHas — pa-
HBIM SJPOM Jlanuaca. 0oTa

9. |lpunoxenus uHTe-|3anada [upuxie, GurapMoHuyeckoe ypaBHeHue. Ilpumenenne

IPaJbHBIX YPaBHEHUI

HMHTErpajioB, aHAJIOTUYHBIX NOoTeHuanaM. IIlpuMeHenue unre-
IpaJIbHBIX YPaBHEHUI K TEOPUH KOJIeOaHHH.

IIpoBepka nomarm-
HETO 3aJaHus

2.3.3 llpumepHuas
KypcoBsie paboTsr

TEMATHKAa KYPCOBBIX padoT (MPOEKTOB)
HE MPETyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuxcs Mo JUCHUIINHE (MOIYJIIO)

[epedyeHs yueOHO-METOAMIECKOTO OOECIICUCHUS TUCIIHIUTHHEL IO BEHITIOTHE-
Ne Bung CPC HHIO CaMOCTOSTEIBHOM pabOoThI
1 |IIpopabotka yueOHOrO (TE0- |MeToauueckue yKa3aHus MO BBIIOJTHEHUIO CAMOCTOSITEIbHOI paboThl 00y-
PETHYECKOr0) MaTepuana Yaromuxcs. Y TBEpKAeHHI Ha 3aceqannu CoBera QakyIbTeTa MAaTEMAaTHKU H
koMmIbtoTepHbIX Hayk PT'BOY BO «Ky6I'Y». [Ipotokon Ne 5 ot 05 mas
2022 .
2 |BbinonHeHHE MOMANTHUX 3a- |MeToan4ecKre YKa3aHus 110 BBITOJHEHUIO CAMOCTOSTEIBLHON paboThl 00yya-
JlaHui (peleHue 3a1a4) fomuxcs. Y TBepKIeHbI Ha 3acenannn CoBeTa GaKyibTeTa MaTeMAaTUKH U
kommnbioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas 2022
r.
3 |IloaroroBka K TEKyLEeMy MeTtoanyeckre yKa3aHHUs MO BBIITOJHEHUIO CAaMOCTOSATEIEHONW paboThl 00y4a-
KOHTPOJIIO fomuxcs. YTBepKIeHbI Ha 3aceaannu CoBeTa GaKyIbTeTa MAaTEMATHKH U
komnbioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas 2022
T.
4 |llpomexyTouHas aTTecTanms |MeTOAHMYECKHE YKa3aHHS MO BHIOIHEHHIO CAMOCTOSATEIILHONW paboThl 00y4Ya-
(3auer) oImxcsl. YTBepKIeHbI Ha 3acenanun CoeTa (haKyJbTeTa MAaTEMaTHKH U
komibioTepHbIX Hayk ®I'BOY BO «Ky0I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YHCJIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 310poBbsi (OB3) npenocraistoTcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

JUist Ta1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B rieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,
— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHo (opme Ha s3bike bpaits.

Jliig au1 ¢ HapyIIeHUsIMU CyXa:




— B IIeYaTHOM opme,

— B (hopMe DIICKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA 00Y-
YAIOIINXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHHU, IPUMEHsIeMbIe NIPU 0CBOEHUHU IUCUMILIUHBI (MO-
AyJasl)

B xone u3ydeHus AMCHUTUIMHBI IPEyCMOTPEHO HCIIOIB30BAHKE CICIYIONIMX 00pa3oBa-
TEIbHBIX TEXHOJOTHUIL: JIEKIINH, JTa00paTOPHBIE 3aHIATUS, CAMOCTOsITeNIbHAs pPad0Ta CTYIEHTOB.

enp mabopaTOpHBIX 3aHATHN — HAYYUTH CTYACHTA MPUMEHSTH MOJYYECHHBIC HA JICKITUSIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U UCCIEI0BAHMIO KOHKPETHBIX 3a7a4d. B kaxaom cemectpe
MIPOBOJIATCS. KOHTPOJIbHBIE PaOOTHI /1715l TPOBEPKHU YCBOCHHS MaTepualia CTyICHTaMHU.

KoMneTeHTHOCTHBIN MOAX0/ B paMKax MPEenojaBaHusl IUCUUILIMHBI PEAIU3yeTcsl B UC-
MOJIb30BAaHWU MHTEPAKTUBHBIX TEXHOJIOTUN B COYETAHUU C BHEAYIUTOPHOU pabOTOM.

NudopmaninoHHbie TEXHOIOTUH, IPUMEHSIEMbIE TP U3YYEHUU JUCHUIUIMHBL: HCIIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYPCOB, MOCTYIMHBIX B MH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON
cetu HTEpHET.

AJnanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHSIEMbIC IPY U3YUYECHUU TACIUTLTAHBI
— JUIS UL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbs IPEIyCMOTPEHA OpPraHU3alus KOH-
CyJIbTallMi C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Jnst v ¢ orpaHM4EeHHBIMA BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3aLIMs
KOHCYJIbTallul C UCIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYIIero KOHTPOJIS yCIIeBAeMOCTH W NMPOMEeKYTOYHOMH
arrecTauuu

OneHouyHblEe CpeACTBa NMpEeAHA3HAUYEHbI ISl KOHTPOJS U OLIEHKH 00pa30BaTENIbHBIX JO-
CTH)KEHHH 0O0ydaroluxcsi, OCBOMBLIMX HporpaMMy YydeOHOW aucuuIuinHbl «VHTerpanbHble
YPaBHEHUSD.

VY4yebHas AeATeNbHOCTh MPOXOJIUT B COOTBETCTBUM C IpaduKoM ydeOHOro mporecca.
[Tporiecc camocTOATENbHON pabOThl KOHTPOJIUPYETCS BO BPEMS ay/UTOPHBIX 3aHATHH U WHIIH-
BUIyaJIbHBIX KOHCYJIbTALUM.

OneHOYHBIMU CPEICTBAMU JUCIMILIMHBL SBIISIOTCS CPEACTBA TEKYIIEro KOHTPOJs (KO-
JIOKBUYMBI, KOHTPOJIbHBIE pabOThI, a TaK)Ke Ha TAOOPATOPHBIX 3aHATHUAX — OTBET Y JOCKU U MPO-
BEpKa JIOMAIIHUX 3a/IaHHi1) U UTOTOBas artecTaius (dIK3aMeH).

CTpyKTypa OllEHOYHBbIX CPECTB JJIf TEKYLIell M MPOMEKYTOYHOMH aTTeCTAlMU

No Kox n HanmeHoBaHue PesyIIbTaThl O6VICHIMS HammeHoBaHME OIEHOYHOTO CPE/ICTBA
- WHANKaTOpa Y Y . [IpomexxyTounas
n/n (B cootBeTcTBMU C 1I. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTalus
WUIIK-1.1 3maer ocHoB- | 3Haer Teopemy cymecTtBo- | KoHTponbHas pabora Nel mo | Bompocs! Ha 3a-
HblC TOHSATHS, HACH U | BaHHS M eIUHCTBeHHOCTH | TeM€ «VHTerpanbHbie ypas- | uere 1-4
1 | MeTonbl (yHIaMeHTalb- | PEHICeHHS WHTerpajbHOro | HCHUSI M HCPABCHCTBA
HBIX MaTeMaTHYeCKUX | ypaBHeHUs  Bonbreppa;
JUCLUIUIMH U1l PELICHHs | yMEeT pellaTh ypaBHEHUS
0a30BBIX 337124 C Pa3IMYHBIMU SIPAMH
WUIIK-1.3 UMeeT HABBIKU 3 6 _ | KontponeHas paGota Ne2 mo | Bompocs! Ha 3a-
pellcHns  MaTemarHue- | oot TEOPEMBL OB YCTOU™ | reye «Veroitunpocts. [lomy- | were 5-11
2 | ckux 3amau, coorser- | BOCTH M JIONYCTUMOCTH | crymocts map mpocTpancTsy
COOTBETCTBYIOLIUX nap
CTBYIOIMX  KBaIH(HUKa-
IIPOCTPAHCTB
LIMM, BO3HUKAIOUIMX IPH




MNpOBECACHUN HAY4YHBIX U
MpUKJIaAHbIX HCCJICA0BA-

HUU
HIIK-1.3 HMmeer HaBBIKH VYerueiii  ompoc mo Teme | Bompoc Ha 3auete
pelieHuss ~ MareMaruye- «IIpunoxeHuss MHTErpalbHBIX | 12

CKMX 3amad, COOTBET- ypaBHEHU», MPOBEPKa [1/3
CTBYIOIINX  KBanu(uka-
MY, BO3HUKAIOIINX IIPU
NPOBEICHUH HAYYHBIX H
NPHUKIAIHBIX HCCIEI0Ba-

HUH

3HaeT BO3MOXHEIC TIPH-
JIOXKEHUSI ~ MHTErPalIbHBIX
YpaBHEHUI

THunoBbie KOHTPO/IbHBbIC 32JaHUA M1 HHbIE MAaTePHAJIbl, HEO0OX0AMMBbIE I OLCHKH 3HA-
HHUH, YMEHHl, HABLIKOB H (MJIH) ONILITA AeATeIbHOCTH, XapaKTepU3yIIHX 3Tanbl (popmMu-
POBaHUs KOMIIETEHIIUII B poLecce 0CBOeHNsI 00pa30BaTeIbHOI MPOrpaMMbl

[IpumepHbIe 3anaHus:

1. Haiitu ntepupoBaHHbIE sipa U PE30JIbBEHTY sijipa

2
K(t,s)=1+t

1+s%

2. Pemmuth ypaBHEHME
X(t) = je“sx(s)ds +e'.
3. Pemiuth ypaBHEeHUE O
t
X(t) = — j (t —s)x(s)ds +t.
4. OueHNTh pelIeHNe HEpaBEHCTBA 0

x(t) SItSX(S)dS+t4 .
0

5. OueHuTsb perieHrne ypaBHeHuUs

t
x(t) = jarctg(t +2s+12) cos?s x(s)ds + €' sine' .
0
6. lommyctumet u apsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTETBHO JIMHEHHOTO OTlepaTopa

Rx(t) =j !
0

x(s)ds?
t2 +1 (s)

7. SIBnsieTCs MM ypaBHEHHE
ft+1)
X(t) :J. (—j e* x(s)ds + f(t), t>0,
o \S+1

YCTOWYHUBBIM (aCUMIITOTUYECKH YCTOWYMBBIM)?

8. IIpn KakuX 3HAYEHUSAX TApPaMETPOB SIPO
k()= e?, aeR, <0,

He ycToinunBo? KakoB BUJT p€30JIbBEHTHI?




3ayeTHO-3K3aMEeHAMOHHbIE MATEPHAJIBI JJIA NPOMEKYTOYHOI arTecTanuu (3adet/
IK3aMeH)
[IpuMepHBIE BONIPOCHI K IK3aMEHY.

8 cemecTp
1. JIunelinoe uHTETpanbHOE ypaBHeHue Bonbreppa. OCHOBHBIC TOHATHSA.

2. Teopema CyIIeCTBOBAHHUS U €IMHCTBEHHOCTH PEIICHUS TUHEHHOTO YpaBHEHHUSI.
. @opmynia penieHus ypaBHEHHUsI C BBIPOKICHHBIM SIPOM.

(O8]

. OneHka peleHuil HHTErpajJbHbIX HEPABEHCTB.
. HenpeprpiBHas 3aBUCUMOCTD pELIEHUI OT CBOOOIHOIO YJICHA.

4

5

6. YCTOMYMBOCTD PELIEHUN YpaBHEHMUS.

7. Honyctumocts napsi (X, BC) otHocutensHo Q .
8

. HomyctumocTts mapst (Co, Y) otHOCcuTENbHO Q .
9. Homyctumocts napsl (Co, Co) OTHOCUTEIHHO JTUHEHHOTO YpaBHEHUSI.
10. Jomyctumocts napsl (X, X) OTHOCUTENBHO YpaBHEHHUS.
11. Kputepuilt ycTOHYMBOCTH pa3HOCTHOTO sI/Ipa.
12. TlpunoxeHuss HHTETPaIbHBIX YPAaBHEHHIA.

Tunosble 3a1a4y, BBIHOCHMbIE HA IK3aMeH
8 cemecTp
1. Pemuth ypaBHeHUE

t
X(t) = [costcossx(s)ds +te' .
0

2. Momyctumsl u mapsl (BC, BC), (Co, Co), (Ao, Ao) OTHOCHTEIHLHO JIMHEHHOTO OTiepaTopa

Kx(t) = j (t—s) e tx(s)ds?
0

3. SIBnsercs 1M ypaBHEHHE
t
S
X(t) =j 2x(s)ds+ f(t), t>1,
1 t
YCTOMUUBBIM (ACUMITOTHYECKH YCTOHYHUBBIM)?

Kputepuu onieHuBaHus pe3yabTaTOB 00y4eHUs!

Onenka Kputepun olleHUBaHHUS 10 SK3aMEHY
BrIcokmii ypo- | OLEHKY «OTJIMYHO)» 3aCIIy’KUBAET CTYACHT, IOKa3aBIINKA BCECTOPOHHHUE,
BEHb «5» CHUCTeMaTH3UpPOBaHHbIE, INTyOOKHe 3HAHUA Y4eOHOH MporpaMMbl JUCIHU-
(0TIMYHO) IUIMHBl 1 YMEHUE YBEPEHHO NPUMEHSTh UX HA MPAKTUKE MPU PEIICHUN

KOHKPETHBIX 33724

Cpennuii ypo- | OLEHKY «XOPOILIO0» 3aCIy’KHUBAET CTYJECHT, €CJIM OH TBEPJIO 3HAET MaTe-
BEHb «4» pHaJl, TpaMOTHO U IO CYIIECTBY M3J1araeT €ro, yMeeT MPUMEHSATh MOJIy-
(xopor110) YEHHbIE 3HAHUS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE WJIM B PEUICHUHU

3a/1a4 HEKOTOPbIE HETOYHOCTH




OLICHKY «YHAOBJIETBOPUTEIbHO» 3aCITy)KUBAaeT CTYACHT, IOKa3aBILU
[Toporossrit Pa3pO3HCHHBIH XapaKkTep 3HAHUil, HEIOCTATOYHO MPaBIIbHBIE (HOPMYIIH-
ypOBeHb «3» | pOBKH 0a30BBIX MOHSATHI, HAPYIICHUS JOTUYECKOW MMOCIEI0BATEIILHOCTH

(YIOBJIETBOPU- | B M3JIOKEHHH IPOrPAMMHOI0 MarepHaia, HO IPH 3TOM OH BIaJeeT OcC-

TEJIBHO) HOBHBIMH Pa3JiellaMu y4eOHOH MporpaMMbl B HEKOTOPOM oObeme, HeoO-

XOJIUMOM JJIsI TAJIbHEHIIIEro 00y4YeHHsI K MOXKET PUMEHSTH I10JIyYeHHbIC

3HaHUS 10 00pasily B CTAHJAPTHOW CUTYaIHU

OLICHKY «HEYIOBJIETBOPHTEJIbHO» 3aCly)KHBACT CTYACHT, KOTOPbBIA He

MuHnMaIbHBIN . o
OBCHE 3HaeT OOJbIIEH YacTH OCHOBHOTO COJIEp)KaHUs Y4eOHOW MPOrpaMMBbI
(ZE TOBJIETBO JTUCIUTIIINHBI, JOMyCKaeT rpyObie OMMOKH B (hOPMYTUPOBKAX OCHOBHBIX
Y MOHATUN AUCIUIUVIMHBI U HE YMEET HCIIOJIb30BaTh IMOJYYEHHbIE 3HAHUS
PHUTEIBHO)

IIPU PELICHUU TUIIOBBIX MPAKTHYECKUX 3a1a4

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3J10pO-
Bbsl BBIOMPAIOTCS C yUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEH.

— IpU HEOOXOAUMOCTH MHBAJIMAaM M JUIAM C OFPaHUYEHHBIMU BO3MOYKHOCTSAMHU 3710pO-
Bbsl [IPEOCTABIIACTCS AOIOIHUTEIBHOE BpEMs IS IIOATOTOBKU OTBETA HA YK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTaTOB O0yUCHHSI MHBAIN/IOB H JIHI C
OrPaHUYECHHBIMU BO3MOXKHOCTSIMU 3J0POBbS IIPEAYCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHJUMBUIYAJIbHBIMU OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH AJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS
U MHBAJIMJOB IpOLEAypa OLECHUBAHUS PE3yJIbTaTOB OOYUYEHHS 10 TUCLUUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa oueHuBaHusl pe3yJbTaTOB OOY4YEHMsI MHBAJIUAOB U JIUIL C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMM 3[J0OPOBbSl IO TUCHMILIMHE (MOJYJII0) MpeLyCMaTpUBAeT NpPeoCTaBlIeHUEe UH-
dopmanuu B hopMax, aganTUPOBAHHBIX K OTPAHHMYCHUSM UX 3I0POBBSI M BOCIPUATHUS HHPOpMa-
LUU:

JLnst AL ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList L ¢ HapyIIEHUsIMUY OITOPHO-JBUTaTEIBHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCSI.

5. IlepeyeHb y4eOHOM JIUTEPATYPbI, HH(POPMALMOHHBIX PECYPCOB M TEXHOJIOTHH
5.1. YueOnas 1utepatypa
OcHoBHas1 JiuTEpaTypa:

1. BacuibeBa, A.b. IHTerpansHbie ypaBHeHUS [ DIEKTPOHHBIH pecypc] : yueb. / A.b. Bacu-
nweBa, H. A. TuxonoB. — DnektpoH. gad. — Cankrt-IlerepOypr : Jlanb, 2009. — 160 c.
— Pexxum noctyna: https://e.lanbook.com/book/42.

2. Tlerposckuii, N.I'. Jleknu 1Mo TeOpUU HHTETPATTBHBIX YpaBHEHHIA [ DIEKTPOHHBIN pecypc]
: yue6. — DnekTpoH. gaH. — Mocksa : ®usmatiut, 2009. — 136 c. — Pexum nocryma:
https://e.lanbook.com/book/59553.

3. Bapcykoga, B.1O. (KyOI'Y).IIpakTiKyM 10 JMHEHHBIM HHTEIPAIbHBIM YPaBHEHUSIM
Bonwreppa [Tekcer] / B. 0. Bapcykosa, 3. b. [{amok, M. B. Lamok. - Kpacnonap : [Ky-
OaHckuil rocynapcTBeHHbIi yHUBepcuret], 2008. - 24 ¢. - bubauorp.: c. 24. - 50.00.
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https://e.lanbook.com/book/42
https://e.lanbook.com/book/59553

Jliist OCBOEHHMSI TUCIUTUTMHBI MHBAIAIAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3I0POBbS MMEIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMaXxX
«Jlanvy u «bubaUOKTYON.

JonosHUTEILHAS JJUTEpaTypa:

1. Mbemukuc, A.Jl. [Ipuknagnas Marematuka Juist MH>KeHepoB. CrielaibHbIe KypChl [ DIeKTPOH-
HBIN pecypc] : yued. mocobre — InekTpoH. 1aH. — Mocksa : du3mariut, 2006. — 688 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/48184.

2. Jluddepennumanbuble U UHTErpabHbIC YPABHEHHS, BAPUAIIMOHHOE UCUUCIICHNE B IPUMeE-
pax u 3a7adax [ DIeKTpoHHBIN pecypc] : yuel. mocobue / A.b. Bacunbsesa [u np.]. —
OnekTpoH. AaH. — Mocksa : ®usmatiut, 2003. — 432 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/2358.

5.2. llepuoauueckasi JuTepaTypa

Vkazviearomes newammuvie nepuoouueckue uzoanus uz «llepeuns neuamuvix nepuooue-
CKUX us0auuil, XPAaHAWUXCSL 8 gonoe Hayunou oubUOmexu Kyol'V»
https://www.kubsu.ru/ru/node/15554, w/unu snexkmponnvle nepuoouueckue uzo0anus, ¢ yKa3anu-
emM aopeca cauma 31eKmpOHHOU 8epCUU JHCYPHANA, U3 0a3 OAHHLIX, OOCMYN K KOMOPLIM UMeem
Kyol'y:

1. Bassl mannbix komnaauu «Hct Beroy» http://dlib.eastview.com

2. Dnextponnas 6ubnmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTEepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MpodeccnoHabHbIe 6a3bl JaH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0u0IMoTeuHbIe cuctemsl (IBC):

1. OBC «IOPAUTY https://urait.ru/

2. 9BC « YVHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 3BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas o6udmroreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIIaJHBIX HAy4YHBIX )KypHaIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HammoHanpHas 3JieKTpoHHAas OubanoTeKa (JOCTyMN K DJIEKTPOHHOW OMOTMOTEKEe IHC-
cepranmii Poccutickoii rocynapcteennoit oudmuorexu (PT'B) https://rusneb.ru/
8. IIpesmumentckas obubmmoreka uMm. b.H. Ensrinna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/

gk~
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16. Springer eBooks: https:/link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUS  http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHBIE CUCTEMBbI:
1. KoncynpranT [Imtoc - cipaBouHasi mpaBoBasi ccTeMa (JJOCTYII 1O JIOKaJIbHOM CETH ¢
KOMITBIOTEPOB OMOITNOTEKH )

Pecypchl cBOOOIHOIO T10CTYyNA:

1. AwmepukaHcKas mareHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAaACKUX auccepraiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEPCTBO HayKH M BbICIIEro oopazoanusi Poccutickoii deneparuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii mopran "Poccuiickoe obpasoBanue" http://www.edu.ru/;

6. Mudopmanmonnas cuctema "ExquHoe okHO q0cTyIa K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepaibHbIi HEHTP HUHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTHTYTa pycckoro s3bika uMeHu A.C. Ilymkuna "O06-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMamoHHbIi moptan "Pycckuii s3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu u sHImKIoneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3akonomnpoekT "O6 o6pa3oBanuu B Poccuiickoit deneparuu'. Bompockl U 0TBEThI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(OPMAaIMOHHBIE pecypChl

KyoI'Vy:

1. Cpena MoayabHOTO AMHAMHUecKoro oOyueHus http://moodle.kubsu.ru

2. ba3a yueOHBIX IUIaHOB, yUeOHO-METOINYECKUX KOMIUIEKCOB, MyOIMKaIii U KoHpe-
pennmii http://mschool.kubsu.ru/

3. bubanoreka nHpOpMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX 00pa30Ba-
TeNBHBIX TeXHOMOTHI http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIE OOpa3oBaTeibHBIE pecypchl Kadeapbl MHPOPMALMOHHBIX CHUCTEM H
TexHonoruii B oOpazoBanun KyOI'Y u nHayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
'OABbI" http://icdau.kubsu.ru/

6. Metoguyeckue ykasaHuUsl JJIsi OOYYAalOIIMXCS IO OCBOCHHMIO JAHCHMIIIMHBI
(Momy.Jist)

Ilo Kypcy npexycMOTpPEHO NpPOBEACHHME JIEKIMOHHBIX 3aHATHN, Ha KOTOPBIX JaeTcs
OCHOBHOI CHCTEMaTHU3UpPOBAHHBIM MaTepuan, JabOpaTOpHBIX 3aHSATHH, B XO0Jieé KOTOPBIX
CTYJACHTAaMH TNPUHOOPETAIOTCS M 3aKPEIUIAIOTCS OCHOBHBIE INPAKTHUECKUE HABBIKM PEIICHHS
pa3IMYHbIX 33]a4, B TOM YHCJIE€ C IPUMEHEHUEM MOTYYEHHBIX TEOPETUUECKIX 3HAHUH.

BaxuHelmmM 3Tarnom Kypca sBIsieTcs caMOCTOsITeNNbHas padoTa no aucruminge. Camo-
CTOsITENIbHAs paboTa CTYJIEHTOB SIBJISIETCSI HEOTHEMJIEMOM YacThIO Mpolecca MoAroToBku. Ilox
CaMOCTOSTENIbHOW pab0TOi MOHMMAETCs 4acTh Y4eOHOW IUTaHUPYEMO paboThl, KOTOPAast BBIIOJI-
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HSeTCA 10 33JaHUI0 U NIPU METOAMYECKOM PYKOBOJCTBE MpenojaBareis, Ho 6e3 ero Hernocpe-
CTBEHHOI'O y4acCTHs.

CamocrosTenbHas paboTa HalpaBleHAa Ha YCBOEGHHE CUCTEMbl Hay4HbIX M Hpodeccuo-
HAJIbHBIX 3HaHUH, (OPMHUPOBAHUS YMEHHN M HaBBIKOB, IPUOOPETEHUE OIBITa CAMOCTOSITEIHLHON
TBOpueckoil aesaresnbHOocTH. CPC momoraer ¢GopMHpOBaTh KyJIBTYpPY MBIIUIEHUS CTYAEHTOB,
pacIIMPATh [O3HABATEIbHYIO JEATEIbHOCTD.

Bunsl camocrosiTensHON paboOThI IO KypCy:

@) no yenam: MOATOTOBKA K JICKIMAM, K JTa0OPaTOPHBIM 3aHATHUAM, K KOHTPOJIBHBIM pado-
TaM, K KOJJIOKBUYMY.

0) no xapakmepy padomupl: N3y4eHUE TUTEPATYPbl, KOHCIEKTA JICKLUI; [IOUCK JIUTEPATy-
pbl B OMOJIMOTEKE; KOHCIIEKTHPOBAHUE PEKOMEHIYEMOM JUIsl CAMOCTOSITEIbHOIO N3Y4YEHUs HayU-
HOM JINTEepaTyphl; PELICHUE 3a/1a4.

TemaTnueckoe IaHUPOBaHUE CAMOCTOSATENIbLHOW PabOThI CTYICHTOB.

Ne HaunmeHnoBanune Coneprkanue pasjena (TeMbl) Bun paGotsr
paszzena (TeMbl)
1 Uctopusa. Ypaeuenus Bompreppa - maremarmde- | [lomck HeoOXoamMoii nH-
CKHE MOJISNTH 3BOJIIOLIMOHHBIX TporieccoB. [locTpoe- | dopmarum (CM. CIIHCOK
BBenenne HHE MaTeMaTHYECKUX MOJIEIICH. JIUTEPaTypHl).

2 CymecTtBoBaHue [Touck HEOOXOAMMOI NH-
U €ZIMHCTBEH- Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH perie- | Gopmanun. MzydeHne
HOCTB pEIICHUs Hus. [Ipo6iemMbl TeopuH eTMHCTBEHHOCTH. JIEKIIMOHHOTO MaTepuaa.

3 JIuneitnsle ypas- | @opMmysa pelleHUs YpaBHEHUS C BBIPOXKAEHHBIM | Ilomck HeoOXoauMoil nH-
HEHUA sapoM. Pe3onbBeHTa ypaBHEHHsI C Pa3HOCTHBIM siA- | Gopmanuu. M3ydenue
Bonbteppa ¢ poM. JIEKIIMOHHOTO MaTepuaa.
BBIPOKICHHBIM U Koncnekruposanue. Iloz-
Pa3HOCTHBIM TOTOBKa K KOHTPOJIBHOMN
SIIPOM pabore.

4 HurerpanbHbie HurerpansHble HepaBeHCTBA. MeTo/Ibl JOKa3aTellb- TTonck HEOOXOAUMOI NH-
HEepaBEeHCTBA CTBa MHTETPAJILHBIX HEpaBeHCTB. Vcronbp3oBanme ¢dopmaryn. Uzyuenne

MHTETrPaJIbHBIX HEPaBEHCTB. JIEKIIMOHHOTO MaTepuaa.

5 3aBUCUMOCTh HemnpepbiBHas 3aBUCMMOCTD pPELIEHUH OT sApa U [Monck HEOOXOTUMOM MH-
pemeHns CBOOO/IHOTO WiIeHA. Y CTOHYMBOCTD M acumnroTnde- | popmanun. MzydeHue
OT ITapaMeTpPOB. CKasl YCTOMYMBOCTH pELICHUH JINHEHHBIX YpaBHe- JEKIMOHHOTO MaTepuara.
Y cTOMYUBOCTD HUH. Y CTONUMBOCTS siApa. KoHcnekrupoBanue.

6 JomycTUMOCTh Honyctumocts map (BC, BC), (Co, BC), (Ao, BC) ITouck HEOOXOAMMOMN WH-
TIap MPOCTPAHCTB | OTHOCHTENHHO JIMHEHHBIX OIIEpaToOpOB. ¢dopmaryn. Uzyuenne
OTHOCHTEIIBHO TEOPETUIECKOTO MaTepua-
OIepaTopoB J1a.

7 JomycTumocTthb JonycTumocTs nap IpOCTPaHCTB (C‘Z’ Co), (Ao, Ao) TomCK HEOGXOTMOI M-
Iap IPOCTPAHCTB | OTHOCHUTENIBHO JMHEHHBIX ypaBHeHUH. Kputepuu
OTHOCHTEIIEHO YCTOIUMBOCTH sIIIpa. (bopmam. Msyuenne

. JIEKIIMOHHOTO MaTepuaa.
YpaBHEHHH

8 VYpaBHEeHM € Kpurepuii ycroilunBocTy pazHoCcTHOrO siapa. Ilpe- TIOATOTOBKA K KOHTPOIb-
Pa3HOCTHBIM obpazosanue Jlamnaca. Ho# pabore.

SIIPOM

9 [punoxenus [IpumeneHne HHTErpaoB, aHAIOTHYHBIX MOTeHnHa- | [lonck HeoOXoMMOM MH-
HHTETPaiIbHbIX naMm. [IpuMeHeHne UHTEerpanbHbIX ypaBHEHUH K ¢dopmarn. Uzyuenne
ypaBHEHUH TEOPHH KOJICOaHHH. JEKIIMOHHOT0 MaTepuaa.

B ocBoenun AMCHMIUIMHBI MHBATUIAMU M JUIAMHA C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OONBINIOE 3HAYCHHE WMEET WHIWBHUIyalbHas ydeOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanpHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CMOCOOCTBYIOIIUM WHIWBHIYATU3alUA O0YUYEHUS M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTelieM W OOy4arolMMCS WHBAIAIOM WJIA JUIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37J0POBBSI.

7. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne 1mo I CuuIinae (MoayJir0)
13



HanMmenoBanue crieruaibHBIX 0-
MEILCHUH

OCHAaIIEHHOCTD CITEIUAJILHBIX MO0~
MEILEHUH

HepequL JIMIICH3UOHHOT'O IPO-
rpaMMHOIr0O obecneueHus

Y4eOHbIC ayTUTOPUU TS TIPOBEIC-
HHS 3aHATAN JIEKUMOHHOTO THIIA

Me0enb: yueOHas meOeb
TexHIYECKHE CPEACTBA O0YUCHUSL:
9KpaH, MPOEKTOP, KOMITbFO-
Tep/HOYTOYK

[TporpaMMmbl [Jisl TEMOHCTpPALMH H
cozmanus npeseHrauuit («Microsoft
Power Pointy).

Y4eOHbIC ayTUTOPUU TS TIPOBEIEC-
HUS Ta00PATOPHBIX 3aHITUN

Meo0enb: yueOHas meOeb
TexHu4eckue cpeicTBa 00yIeHHS:
9KpaH, MPOEKTOP, KOMITBIO-
Tep/HOYTOYK

O6opyoBaHue:

[TporpaMmbl [Jisl TEMOHCTPALMH H
cozmaHus npeseHranuit («Microsoft
Power Pointy).

VYueOHble ayJUTOPHHU ISl IPOBEJIC-
HHUSL TPYNIOBBIX (MHIAMBHIYaJb-
HBIX) KOHCYJIbTAITUH

Aynmuropus, (kaburer) 314H

Y4eOHbIE ayqUTOPHU UIA TEKyIIe-
T0 KOHTPOJSA, TIPOMEXYTOIHOH
aTTecTalluu

Aynuropun, (xabmHeTHI)
312H,314H, 307H, 310H

s camocTosiTenbHOM

paboThl OOYYAIOIINXCS MPEYCMOTPEHBI IOMEIIEHUS, YKOMIICK-
TOBAaHHBIC CICIMATH3UPOBAHHON MEOEIbI0, OCHAIICHHBIC KOMIIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO TOJKIIFOUCHUS K ceTH «MHTepHeT» M o0ecrieueHueM JIOCTyIa B 3JICKTPOHHYIO UHQOP-
MaIMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

HaumMmeHoBaHue noMemeHun ais
CaMOCTOATENBHOM paboThI 00yUa-

OcCHaIIIeHHOCTh IOMEIIEeHUH 115
CaMOCTOATENBHOM PaboThI 00yUa-

IIepedeHb NMLIEH3MOHHOTO NIPO-
IPaMMHOTO OOeCTieueHus

IOLINXCS IOIINXCS
[Tomemnenue i caMocTOsATENbHOM | Mebenb: yueOHas mebenb OnektpoHHass OuOJIMOTEeYHast CH-
paboThI 00yJaronuxcs (YnTaapHbii | KOMIUIEKT — crenuanu3upoBaHHOW | cTeMa eLIBRARY.RU
3an Hayunoii Oubinorexu) MeOesH: KOMIIBIOTEPHBIC CTOJIBI (http://www.elibrary.ru)/

O6opynoBanue: KOMITbIOTEpHAsI

TEXHHKA C TOJAKIIYCHUEM K UH-

(hopMarmoHHO-

KOMMYHHKaMOHHOH cetn «MHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMAMOHHO-
o0pa3oBatenbHyI0 cpeny obpa3oBa-
TENbHOU OpraHu3aIHH, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pynoBaHue, obecreduBaroiiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe U OECHpOBOHOE CO-
enunenune o texuomoruu Wi-Fi)

TTomerienue st caMOCTOSTEILHOM
pabotsl obyuaronuxcs (aya. 314H)

Mebenb: yaeOHas MeOeib
KoMmmnexr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHUKA C MNOJKIIOUEHHEM K HH-
(hopmarrionHo-
KOMMYHMKalMOHHON cetn «HHTep-
HET» W JOCTYIIOM B DJIEKTPOHHYIO

MHPOPMALIMOHHO-
obpa3oBaTelbHyI0 cpeay oO0pa3oBa-
TEIBLHOMN OpraHu3aIuH, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pyzoBaHue, obecreyuBaroniee J0-
CTYIl K CETH MHTEpHET (IPOBOJHOE
COCIIMHEHNEe M OECIPOBOIHOE CO-
enunenue no texuosoruu Wi-Fi)

ITporpaMMbl ISl IEMOHCTPAIMA |
cosnanus npesentanuii («Microsoft
Power Point»).
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