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51.0.23 JU®PEPEHIMAJIbHBIE YPABHEHMU:1

CrneuuansHocts 01.05.01 dyHIaMeHTaIbHbIe MaTeMaTHKa U MeXaHuKa

HamnpaBieHHOCTh (mpodrs) BeraucurenbHas MeXaHuKa 1 KOMIIBIOTEPHBIN

UHXUHHUPUHT
dyunamMeHTalbHas MaTeMaTuKa U €¢ MMPUJIIONKCHU S

MareMaTu4yecKoe MOJACJIUPOBAHUEC
MarmuaHoe o0yuyeHue, MeTOAbI ONNTUMU3AH U TIPO-

THO3UPOBAHUEC

dopma o0yueHus: ouHas

Kpamudukaus MaremaTuk. MexaHuK. [IperonaBareib

Kpacuomap 2025



Pabouas mporpamma mciiumnHel «/lnddepeHnaisHble YpaBHEHII) COCTaBIeHa
B COOTBETCTBHH C (pe/lepalbHBEIM TOCYIapCTBEHHBIM 00pa30BaTEIBHBIM CTaHIAP-
ToM BeIcIIero oopazoBanng (®I'OC BO) mo cnennansHocTH 01.05.01 ®yHIaMeH-
TaJbHBIE MaTeMaTHKa I MeXaHHKa.

[IporpaMMy CcOCTaBILIIL:
Bapcykopa B.IO., kauz. ¢mn3.-MaTt. HayK r ,-,

Pabouyas nporpamMma JHCIHILIHHEE « /b depeHnalbHble YpaBHEHHI» YTBEPKIE-
Ha Ha 3acefaHHN Kadeapsl (pa3paboTunka) QyHKIIMOHATIBHOTO AHATIRA 1T ANTeONkT
npoTokoa Ne 11 «13» masg 2025 1. s
3aBeayrommmii kadempoii (pa3padorunka) bapcykosa B.IO. (/"', '

VTBepiKIeHa Ha 3aceaHHH yieOHO-MeTOINYecKol KOMICCHH (haKyIbTeTa MaTe-
MaTHKH I KOMIIBIOTEPHEIX HayK «14» mag 2025 1, npoTokon Ne 4,

/4
[Ipencenatens YMK dakynsrera I1Imansko C. IT. -

PerneH3eHTHI:

Hanopnu JI.M, monenTt kadeapsl Beicmieil mMaTeMmaTukn Kyol TV, kKaHIHIaT Tex-
HITYECKIIX HaVK, JJOLEHT

[TaBoBa A.B., mpodeccop kadeapsl MaTeMaTHIeckoro MoaenpoBanns Kyol'V,
TOKTOpP (DH3NKO-MaTeMaTHYECKHIX HaVK, JTOIEeHT



1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Llemn ocBOCHHS AUCIUIUIMHBI ONpeaesieHbl GeaepalbHBIM TOCYJapCTBEHHBIM CTaHap-

TOM BBICIIETO 00pa30BaHUS MO HAMPABICHHUIO MOATOTOBKU «DyHIaMEHTAlbHBIC MaTeMaTHUKa U
MEXaHUKa», B paMKax KOTOPOH MPEno1aeTcs TUCIUTLINHA.

[enstmu ocBOCHMSI TUCIUTUTHHBL «JluddepeHnnanbHble YpaBHEHUS SBISIOTCS:

1. ¢dopmupoBaHHe y CTYJICHTOB INPEACTABICHUN O MOHATHUAX OOBIKHOBEHHBIX TU(Dde-
PEHIIMATBHBIX YpaBHEHUHN U cUCTeM MU depeHIMaTbHBIX YPAaBHEHUH U METOIaX UX
pEIICHUS;

2. ¢dopMUpOBaHHE MATEMATUYECKOW KYJIbTYPHI, CIIOCOOHOCTEH K aJITOPUTMUIECKOMY U

JIOTUYECKOMY MBIIIJICHUIO;

(dbopMUpOBaHUE U PA3BUTHE TUIHOCTH CTYICHTOB;

4. oBJaJcHUE COBPEMEHHBIM ammaparoM audQepeHInaIbHbIX YPAaBHCHHH IS Jaib-
HEHUIIIero MCIOJIb30BaHUS B JAPYTHX OOJACTAX MATEeMATUYECKOTO 3HAHUS M JTUCIHU-
IUTMHAX €CTeCTBEHHOHAYYHOT'O COJIePKaHUSI.

(98]

1.2 3agaun IUCOUILTAHBI

3amauaMu U3y4YeHHS JUCUUTUINHBL SIBIISTFOTCS:

1. momy4yeHwe CTyJIE€HTaMH OCHOBHBIX TEOPETHUYECKUX 3HAHUU (TEOpEeMbI CyIIeCTBOBa-
HUS ¥ €IMHCTBEHHOCTH, TEOPETUUECKHE OCHOBBI METOJIOB PEIICHUS PA3JIMYHBIX TH-
OB YpaBHEHHIA);

2. ¢QopmupoBaHUE TpeACTaBICHUS 00 OCHOBHBIX THUMNax AH(DdepeHInanbHbIX ypaBHE-
HUHN ¥ METO/IaX UX PELICHHUS;

3. BbIpabOTaTh yMEHUS W HABBIKM HMCCIEIOBAHUS M PEUICHUs OOBIKHOBEHHBIX nu(pde-
pPEHIMANBHBIX YPaBHEHUH, CUCTEM JIMHEWHBIX Au(QepeHnaIbHbIX YPaBHEHHI;

4. mpuoOpeTeHHe NPAKTUYECKUX HABBIKOB pabOTHI C MOHATHSIMU U OOBEKTaMH Kypca
muddhepeHIMaTbHBIX YPaBHEHHUI;

5. HAy4YHTh MPHUMEHATH AU (HepeHIInaIbHBIC YPABHEHHUS K PEHICHUIO PAa3JIMYHBIX MPH-
KJIaJHBIX 3a]a4 (PU3NIECKUX, TeOMETPUUECKHUX).

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

Jucuunnuna «luddepennuanbabie ypaBHEHU» OTHOCUTCS K 00s13aTenbHOM yactu bio-
ka 1 "ucuunnunasl (Mogynau)" yuyeObHoro miaHa. B coorBeTcTBUM ¢ paboynM yuyeOHBIM IJIAHOM
JTUCIUIUIMHA n3ydaeTcs Ha 2 Kypce (3-4 cemecTpsl) o ouHOM popme oOyuenus. Bua npomexy-
TOYHOM aTTecTalluu: 3k3aMeH (3-4 cemecTpbl).

Mecto kypca B mpodeccCHOHaIbHONW MOATOTOBKE OIpeaesseTcs: poiblo auddepeHiu-
QIbHBIX ypaBHEHHH B (POPMUPOBAHMM BBICOKOKBATU(HUIIMPOBAHHOTO CIIELUAINCTa MO HAIpaB-
neHuto «PyHIaMeHTaIbHbIE MATEMAaTUKA U MEXaHUKAY.

JUisi yCIeIHOro OCBOEHUS JUCLUIUIUHBI O0O0y4aroIlMiCs JOJDKEH BIa/leTh 3HAHMSIMHU,
YMEHHUSIMH M HaBBIKAMH 1O MPOrpaMMe JUCHUIUIMH «MaremaTtudeckuil aHanusy, «Anredpa» u
«AHanutuyeckas reomMeTpusi». [laHHas AMCUUIUIMHA SBISETCS OCHOBOIIOJIATAOUICH IS Jaib-
HEHUIIEero M3y4eHus TUCIUTUTIH BBICIIICH MaTEMAaTUKA U MEXaHHUKH.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4eHHS 0 JMCUUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOCHHSI 00pa30BaTe/IbHONH NPOrPaMMbl

N3yuenne maHHOW ydeOHOW MUCIMILIMHBI HAIpaBieHO Ha (opMupoBaHHE Yy 00ydaro-
HIMXCS CIIEAYIOINUX KOMIIETEHLIUMI:

PesynbraTel 00y4yeHuUs 10 JUCLMILUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKM W/WIIH OTIBIT JIESITEIbHO-
CTH))

KO)_I 1 HAMMCHOBAHUEC I/IH,HI/IKaTopa* JOCTHIKCHUA
KOMIICTCHIIMHA

OIIK-1 CriocoGeH HaxoauTh, (HOPMYIMPOBATH M PELIaTh AKTyaJbHbIC M 3HAYMMbIE NMPOOJIEMBI (QyHAaMEHTAb-
HOW MaTeMaTHKH U MEXaHHUKH

MOIIK-1.1 3naer akTyajgpHBIE M 3HAYUMBIE TPO- | 3HaeT OCHOBHBIC MOHITHS M CBOMCTBA M3y4aeMBIX 0OBEKTOB,




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

PesynbraTel 00y4yeHuUs 10 AUCLMIUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKM W/WJIH OIIBIT JIESITEIBbHO-
CTH))

OneMbl (PyHIAMEHTAILHON MaTEMATHKH

B3aMMOCBS3U MCKAY HUMU; BOSMOKHBIC C(l)epI)I HpI/IJ'IO)KeHI/Iﬁ
N3Y4YCHHBIX 00BEKTOB U UX CBOICTB

YMeeT MaTeMaTHYECKU KOPPEKTHO CTaBUTL U pCIIaTh 3a4a-
YU, BBIACIATh U UCCIICAOBATH 00BEKTEI B Pa3JINYHBIX OPpEea-
METHEIX 00IaCTIX MAaTEMATUYECKOIO 3HAHUS

Brnageer craHmapTHBIMM W HECTaHAAPTHBIMU MpUEMaMH
pemIeHns HMCCIeNOBAaTeNbCKUX 3alad; HaBBHIKAMH IOHCKa
HY)KHOH WH(pOpMaIMy; HABHIKAMH MPUMEHEHHS IOJIYy4eH-
HBIX 3HAHHHI

HOIIK-1.2 OcymecTBuser BBIOOpP METOIOB pe-
IICHUS 33124 pyHIaMEHTAIbHOH MaTeMaTHKH

3HaeT OCHOBHBIC TOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEXIy HHMH; TIOCTAHOBKH OCHOBHBIX 3a7ad,
CTPYKTYpPY (OPMYIIMPOBKH YTBEPKICHUH

YMeeT BBIAEIATh U HCCIIENOBATh OCHOBHBIE OOBEKTHI B OT-
JISITbHON TPEMETHON 001aCTH MaTeMAaTHIECKOTO 3HAHUS

Bnaz[eeT HaBbIKaMHU IIOHMCKa U Hepepa60TKH HGO6XO,Z[I/IMOFO
TCOPECTUYCCKOro MaTcpurajia U3 pasjiMyHbIX HICTOYHHUKOB

HOIIK-1.3 Bnaseer HaBbikamu Qopmanuzanuu
aKTyaJbHBIX 3anau (yHIaMEHTaJIbHOH MaTeMa-
TUKA M NPUMEHEHHS MOIXOAAIINX METOJOB HX
peleHus

3HaeT MOCTaHOBKM OCHOBHBIX 3aJa4 TEOPUH YPaBHEHMIA,
CTPYKTYPY (OPMYITHUPOBKH M JI0Ka3aTejbCTBA YTBEPXKIE-
HUM, METOJIbI MX TI0KA3aTEIbCTB

YMeeT BBIIETATh U UCCIEIOBATh OCHOBHBIE OOBEKTHI B OT-
JICIbHOU TIPEIMETHOMN 00J1aCTH MAaTEeMaTHYSCKOTO 3HAHHS

Brianeer HaBbIKAMH IIPUMEHEHHs TOJYYEHHBIX 3HaHHM;
HaBbIKAMU HEOOXOMMBIX TEXHHYECKUX IpeoOpa3oBaHui

IK-1 Crioco6eH (hopMyIupoBaTh U pemarh akTyallbHbIe ¥ 3HaAYMMBbIE 331a4i (yHIaMEHTAIBHOM U MPHKJIAIHOM

MAaTCMaTUuKN

WIIK-1.1 3HaeT OCHOBHEIC IOHATHS, UJICH U Me-
TONBl (YHOAMEHTANBHBIX MAaTEMATHYSCKUX JIHC-
IUIUTHH JUTS pelieHns 0a30BBIX 3a/1a4

3HaeT TEOpeMBbl CYLIECTBOBAaHMSA M CIUHCTBEHHOCTH peIle-
HUA 3a7aud Komm At ypaBHEHHMH M CHCTEM; TEOPEMBI O
OCP a1 TMHEHHOW CUCTEMBI U JINHEWHOTO ypaBHEHUS /1 -TO
MOpsiJIKa ¢ NOCTOSIHHBIME Kod(duimeHTamMu; Teopemy o He-
MPEPBIBHON 3aBUCHUMOCTH PEUICHHUS OT MapaMeTpoB Ha KOM-
MaKTHBIX UHTEpBajaX, TeOpeM 00 yCTOWYMBOCTH; CTPYKTYPY
MHOXXECTBA pEIIEHUH JHMHEHHON CHCTeMBbl U JIMHEHHOIro
ypaBHEHHsI 1 -TO TOPsAKA

YMeeT pemiaTh ypaBHEHHUs! NEPBOTO MOPSIIKA: C Pas3ielsio-
IIMMHUCST TIEPEMEHHBIMM, JHHEHHBIE W MPHUBOAALINECS K
HUM, YpaBHEHHs B HOJHBIX AuddepeHnnanax; pemars jIm-
HEHHbIE OJHOPOJAHBIC YPaBHEHHS 71 -TO TOPSAIKAa M OJHO-
POJIHBIE CHUCTEMbI YpaBHEHHH C TOCTOSIHHBIMH KO3 HIIU-
€HTaMU M METOJIOM BapHallM{ IPOU3BOIBHBIX MOCTOSHHBIX
COOTBETCTBYIOIINE HEOJHOPOAHbBIC YPABHEHUS U CUCTEMBbI

Bnaneer HaBbIKaMH HEOOXOAUMBIX TEXHHYECKHX Mpeodpa-
30BaHU; HAaBbIKAMHU NPUMEHEHHUS MOJYYEHHBIX 3HAHUU B
JIPYTAX 00JaCTAX MaTEeMaTHYSCKOrO 3HAHHUS M TUCIUILIHU-
Hax €CTECTBEHHOHAYYHOI'0 COJIep KaHus

HIIK-1.2 Ymeer nepenaBaTh pe3yabTaThl MPOBE-
JIEHHBIX TEOPETUYECKUX U MPUKIAJHBIX UCCIEN0-
BaHUN B BUJE KOHKPETHBIX MPEIMETHBIX PEKO-
MEHJIAIMH B TePMHUHAX MPEIMETHOH 00IacTH

3HaeT IOCTAaHOBKM OCHOBHBIX 33/1a4 TEOPHH YpPaBHEHUIA;
CTPYKTYPY (DOPMYJMPOBKH M JIOKa3aTeJbCTBA YTBEpIXKIeE-
HUIi, METOBI HX JI0KA3aTENbCTB

VYmeer BBIACIATH U UCCIICA0BAaTh OCHOBHEIC O0OBEKTHI B OT-
L[CHBHOﬁ HpeHMCTHOﬁ 00J1aCTH MaTeEMaTHYECKOIO 3HAHUS

BnaneeT HaBbIKaMH HPUMCHCHUA [MOJTYYCHHBIX 3HaHHﬁ;
HaBbIKaMH H€O6XOHI/IMLIX TCXHUYCCKHX HpeO6paSOBaHPII7[

HIIK-1.3 CaMOCTOATENBHO U KOPPEKTHO pELIaeT
CTaH/apTHHIC 3a7a4u (QyHIAMEHTAILHON M Ipu-
KJIaJJHOM MaTeMaTHKU

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3U MEXJY HHMH; IIOCTAaHOBKM OCHOBHBIX 3a]ady,
CTPYKTYpPY GOPMYJIMPOBKH M JIOKA3aTENbCTBA YTBEPIKIACHUI

YmMmeer AHAJIM3UPOBATh B3aUMOCBA3U U JIC€JIaTh BBIBOABI, Ma-
TEMATUYCCKN KOPPEKTHO CTABUTH 3aJla4d, BOZHUKAIOIIUEC B
IIPUIIOKCHUAX, U UCCICTOBATH UX

Brnageer HaBblkaMu HEOOXOJIMMBIX TEXHUYECKUX Mpeobpa-
30BaHMM; HABbIKAMU IPUMEHEHUS IOJYUYEHHBIX 3HAaHUI




PesynbraTel 00y4yeHuUs 10 AUCLMIUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKM W/WJIH OIIBIT JIESITEIBbHO-
CTH))

KOZI 1 HAMMCHOBAHUC I/II*I[[I/IK.’:ITOpEl>I< JOCTHKCHUA
KOMIICTCHIIMH

3HaeT OCHOBHBIC MOHATHS, CBOMCTBA M3y4aeMbIX OOBEKTOB,
UITK-1.4 UMeeT HABBIKU peuienus MareMaTu4e- B3aMMOCBS3U MEKIAY HHUMH; NOCTAHOBKU OCHOBHBLIX 3aaady,
CKUX 3aJ]a4, COOTBETCTBYIOIIMX KBanmubukanuu, | CTPYKTypy (hOpMYIHPOBKH U TIOKA3aTEIbCTBA Y TBEPIKICHUN
BO3HUKAIOIIKX MPH MPOBEJICHUN HAYYHBIX M NIPH- | YMeeT BBIACIATh U HCCIEI0BATh OCHOBHBIE OOBEKTHI B OT-
KJIAJIHBIX MCCIIEI0BAHMM JICNIbHOW TIPEIMETHOM 00JIaCTH MAaTEeMaTHYSCKOTO 3HAHUS
Brnaneer HaBbIKAMU MOMCKA M MEPEPAOOTKH HEOOXOIMMOTO
TEOPETUYECKOI0 MaTepraia U3 pa3IuyHbIX UCTOYHUKOB

PesynbraThl 00yueHHsI 110 AUCIUILIAHE IOCTUTAIOTCS B PaMKaX OCYIIECTBICHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSTETTbHOU PabOThl OOYYAIOMIMXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4eOHBIM TIJTAHOM.

NuaukaTopsbl JOCTHKEHHSI KOMITIETEHITUN CYUTAOTCS CPOPMUPOBAHHBIMU TIPH JOCTHXKE-
HUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB O0yUCHHS.

2. CTpyKTYypa M coepkaHHue TUCHUIINHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

O6mas TpyJ0€MKOCTh JUCHMILTUHBI COCTaBIsAeT § 3a4eTHhIX enuHuI] (288 yacoB), ux
pacrpezielieHue 1o BujaM paboT MPeICTaBICHO B TA0IUIIE

Bunsr pabot Bcero Dopma o0yueHus
4acoB OuHasi
3 4
ceMecTp ceMecTp
(gackr) (gackr)
KonTakTHas pa6oTa, B TOM 4ncie:
AyIUTOpHBIE 3aHATHS (BCero): 132 68 64
3aHATHUS JICKIIHOHHOTO THIIA 66 34 32
nabopaTopHbIE 3aHITHUS 66 34 32
NPaKTHYECKUE 3aHITUS - - -
CEeMUHAPCKHE 3aHSTHSI - - -
HWuasi koHTaKkTHas pa6oTa:
KoHTpois camocToaTensHOM paboThI
8 4 4
(KCP)
ITpomesxytounas arrecrars (MKP) 0,6 0,3 0,3
CamocTosiTeIbHAsi padoTa, B TOM YHC- 76 36 40
Je:
KontponpHas padora 27 12 15
CaMoCTOsITeIFHOE HM3yY€HHE pa3fieioB,
CaMOIIOITOTOBKa (IIPOpaboOTKa 1 TMOBTOpe-
HHE JISKIIHOHHOTO Marepuaja 1 Marepuaia 43 20 23
Y4eOHHKOB M y4eOHBIX IMOCOOWH, MOITO-
TOBKa K JIAOOPAaTOPHBIM M HPAKTHYECKUM
3aHSTHSM, KOJUIOKBHYMAaM H T.J1.)
IToaroToBka Kk TeKyleMy KOHTPOJIIO 6 4 2
KonTtpoas:
TloaroroBka K sK3amMeHy 71,4 35,7 35,7
Oomast Tpyaoem- yac. 288 144 144
KOCTh B TOM YHcJe KOH- 140,6 723 683
TaKTHasi padoTa
3a4. efl 8 4 4

2.2 CopepxaHue IMCHMIINHBI
Pacrnipenenenne BuoB yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL.
Pa3nens! (Tembl) nuCHUIUIMHBI, U3ydaeMble B 3 cemectpe (2 kypce) (ouHas ¢opma o0y-
YEeHMUs1)
| Ne | HaunmeHnoBanue pasjeinos (Tem) | KonnuectBo yacos |
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AynutopHas Brcayu-
TOpHast
Bcero pabota
paboTa
JI 113 JIP CPC

1. Tema | OCHOBHBIE NOHSTHS 9 1 - 2 6

2 Tema 2 yIzaBHeHI/ISI HepBOro nopsiika. VHTerpupyemole THITbI 36 6 ) 16 14
ypaBHEHHH

3. Tema 3 Jluneiinsie cucteMsbl 1udQepeHIalbHbIX ypaBHEHHN 38 14 - 14 10

4. Tema 4 JluneiiHble ypaBHEHUsI 71 -TO MOpsAAKa 10 10 - - -

5. Tema 5 HenuneliHble cHCTEMEI 12 4 - 2 6
HUTOI'O no pasoenam oucyuniurvl 34 - 34 36
KonTpoas camocTosrensHoM padoTsl (KCP) 4 - - -
IIpomexxyTounas arrectanus (MKP) 0.3 - - = -
TlonroroBka K MpOMEKYTOYHOMY KOHTPOJIIO 35,7 - - - -
OO6mas TpyJ0eMKOCTh 10 AUCTIMILINHE (3 cemecTp) 144 | 34 - 34 36

Pa3znensbl (Tembl) IUCHUIUIMHBI, H3ydaeMblie B 4 cemectpe (2 kypce) (ounas ¢opma o0y-
YEHMs])
KosmmuectBo yacos
Breaynu-
Ne HanmenoBanue paznenos (Tem) AyRHTOpHas TOpHas
Bcero pabora
pabora
JI 113 JIP CPC
1.|Tema 1 JInuneliHble ypaBHEHHs 71 -TO MOPsAKA 28 - - 12 16
2 Tema 2 HenpepbIBHas 3aBUCUMOCTH pemieHus 3agaun Ko ot 44 18 ) 12 14
HavyaJbHBIX JIAHHBIX U [TApaMETPOB
3.|Tema 3 KpaeBble 3agauun 32 14 - 8 10
HUTOI'O no pasoenam oucyuniurvl 32 - 32 40
KoHTposnb camocrosTensHoil pabotsl (KCP) 4 - - - -
ITpomesxytounas arrecrarus (MKP) 0.3 - - - -
IloaroroBka K NPOMEKYTOYHOMY KOHTPOJIO 35,7 - - - -
OO6mas TpyJ0eMKOCTh N0 AUCIHIUINHE (4 ceMecTp) 144 | 32 - 32 40
OO6mas TpyJ0€MKOCTh N0 JUCIUILTNHE 288 | 50 - 66 90

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCHUILIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

HaunmenoBanue pasacia

dopMa TeKyIIEero

Ne (Tembl) Coneprxanue pasnena (TeMbl) KOHTpO
1. OcHoBHble TIOHATHS  |BBenenue. EcrecTBO3HaHME M MaTeMaTHYECKHE MOJEIH.
YpaBHEHHE KaK OCHOBHOM OOBEKT M3ydeHHs B MaTeMaTHye-
N IIpoBepka nomarni-
ckoii mojmenu. Mogenu, coaepxamue auddHepeHIuanIbHbe
ypaBHeHHA. Ilpumepsl 3amad, NpUBOAAMNX K IudepeHIu- HETO SaIaniA,
anpHBIM ypaBHeHUsM. OCHOBHBIE 3amauyn Teopun auddepen- YCTHRIH OTIPOC
LIUAJIbHBIX YPABHEHUM.
2. VYpaBHeHUS nepBoro|OCHOBHBIE HWHTETPHUpYEMBIE THIBI YpaBHEHHH [-ro mopsika:
nopsaka. VHTerpupye-|ypaBHEHHS C pa3AeSIOIUMHUCA HNEPEMEHHBIMH, JIMHEHHBIE VerHbiii onpoc
MBbI€ TUIbl ypaBHEHUH |ypaBHEHUs U MNPHUBOISLIUECS K HUM, YPaBHEHHSA B IOJIHBIX
i pepeHnmanax.
3. |/IuneliHble cUCTEMBI Hopmanbhast cuctema nuddepeHnuanbHeIX ypaBHEHHH [-ro

1 depeHInanbHBIX
ypaBHEHUI

nopsiaka. Bexropnas 3anuce. ®a3oBoe mpocTpaHcTBO. Perme-
HHe cucteMbl AupdepeHINaIbHBIX ypaBHeHNH. MIHTerpansHas
kpuBas. 3agaya Komm. JIuHeiinble cucteMbl auddepeHnnanb-
HBIX ypaBHEHHH (C KOMIUIEKCHBIMH KO3()(HUIIMEHTaMH U CBO-
60aHBIMH WieHaMHn). MaTpuuHO-BeKTOpHAs 3amuch. [IpuHINT
CYMepno3uIK. DKBUBAJICHTHOCTh 3ajauu Komwm amist JTMHen-
HOW CHCTEMBI M HHTETPaIbHOTO ypaBHeHHs. Teopema cymie-

IIpoBepka nomarmi-
HETO 3aJlaHus, ca-
MOCTOSTENbHAS
pabota




CTBOBaHUs M EJUHCTBEHHOCTH pelieHus 3agaun Komm ams
JUHEHHBIX cucTeM. JIuHeiHble ogHOpoaHbIe cucTeMsl. IIpo-
CTpaHCTBO pemeHnd. dyHnaMeHTanbHas CHCTEMa PEIICHUH.
Bponckuan. Kputepuil nuHelHONW HE3aBUCHUMOCTH PELLICHUH.
®opmyna Octporpanckoro — Jlnyswuis. [IpeacraBnenue 06-
LIEro pemHIieHHs NpU NoMomM (YHAAMEHTAIBHOH MaTpHIbL.
MHoxecTBO (pyHOAMEHTaNBHBIX MaTpuil. MeTon BapHaluH
MOCTOSTHHBIX, (hopmyna Komm. Marpuna Komm, e€ cBoiictBa
JIuHeWHBIE CHCTEMBl C TIOCTOSHHBIMH KO3(duimeHTamu.
Haxoxnerne ¢pyHIaMEHTAIBHONW CHCTEMBI PEIICHHUH METOIOM
HEONPEACICHHBIX K0P DHUITUSHTOB.

JInHeitHpIe
1 -ro nopsaka

ypaBHEHUSA

JIuneliHble ypaBHEHUS 71 -rO nopsanka. CBeAeHNE K JIMHEHHBIM
cucremaMm. [lpunnun cynepno3unun peumenuid. [IpoctpancTso
peuieHnii ofHOpoAHOro YypaBHeHMs. BpoHckuan. Kpurepuii
JIMHEHOW HE3aBUCUMOCTH pelleHuil. JInHeiiHble HEOAHOPOI-
HBIE YPABHEHUs 71 -TO MOpsAAKA, METOJ Bapuanuuu. OyHKIUS U
¢dopmyna Ko, YpaBHeHUs ¢ IOCTOSHHBIMH KO3 duIreHTa-
mu. DyHnaMeHTaNbHas CUCTEMa PELIEHUM ypaBHEHUS C IIO-
CTOSIHHBIMH Kod(duimenTamu. Dynkiust u popmyna Komm
JUISL ypaBHEHUSI C TIOCTOSIHHBIMU KO3 PHUITHEHTaMH.

[IpoBepka nomarn-
HETO 3a/1aHMs, ca-
MOCTOSITETIbHAS
pabora

HenuneliHbIe CHCTEMBI

Henunelapie cucTeMbl. DKBHBAJICHTHOCTE 3amadyn Komm wH-
TerpallbHOMY ypaBHEHHIO. TeopeMa CYIIeCTBOBAaHHS W CIUH-
CTBEHHOCTH pemnieHus 3aaauu Koy,

[IpoBepka nomar-
HETO 3a/1aHM,
YCTHBII 0Npoc

HenpepbiBHast

Komm ot
JAaHHBIX U MTapaMeTPOB

3aBUCH
MOCTb PCHICHUA 3aJda4y
Ha4daJIbHbBIX

Jlemma I'ponyonna — bennmana. HenpepriBHast 3aBUCUMOCTh
pelieHns OT napaMeTpoB. Y CTOMYMBOCTh pelieHui no Jlsamy-
HOBY. ACHUMITOTHYECKass YCTOMUMBOCTb. Y CTOHYMBOCTH IMpPH
MIOCTOSIHHO JICHCTBYIOIIMX BO3MYyIIeHUIX. OgHOBpeMeHHas
YCTOMUUBOCTh (aCUMITOTHYECKAsT YCTOHUNBOCTE) BCEX pellle-
HUW JMHEWHON CHUCTEMBI. YCTOWYMBOCTH (aCUMMTOTHYECKAs
YCTOIUYUBOCTH) JINHEHHBIX CUCTEM M OTPaHHYEHHOCTh (CTpEeM-
JIEHUE K HYJIO TIpH { —> 00 ) pelIeHuid OJHOPOJHONU CUCTEMBI.
YcTolunBOCTh (aCUMOTOTHYECKAas! YCTOWYHMBOCTB) CHCTEM C
nocTossHHBIMU  KO3(Gurnentamu. Kpurepuii ['ypeuma (0e3
JIOKa3aTeNNbCTBa). Y CTOWYMBOCTh 110 MEPBOMY HPHUOIMKEHHIO.
[TocranoBka 3anaun. Teopema JlsmyHoBa 00 yCTOHYMBOCTH 110
epBOMY NPHUOIMKEHHIO.

IIpoBepka nomaru-
HETo 3aJaHus, ca-
MOCTOSITENbHAS
pabota

Kpaesrie 3a1aun

Kpaesbie 3agaun lItypma — JInyBusuis. OCHOBHBIE TIOHATHS.
Teopema 00 amprepHaTHBe. MHTEerpambHOE NpeaCTaBICHUE
peuienus HeomgHoponHoW 3agauu. @yskuus ['puna. Crek-
TpanbHas 3amada. CoOCTBCHHBIE 3HAYECHUS W COOCTBEHHBIC
¢yHKIMK KpaeBoil 3amaunm. Teopema CyIIeCTBOBaHHS COO-
CTBEHHBIX 3HAYEHUH.

IIpoBepka nomarn-
HETO 3aJlaHus, ca-
MOCTOSITENbHAS
pabota

2.3.2 JIaGopaTopHbIe 3aHATHSA (IPAKTHYECKHE / CECMHHAPCKHE 3aHATHS/ 1a0opaTop-
Hble padoThI)

HaumenoBanue paznena

dopMa TeKyIIEro

Ne TemaTuka 3aHATHI/PabOT
(Tembl) KOHTpPOJIA
1. OcHoBHbIe TOHATHST  |OCHOBHBIE NOHSTHS Teopud JuddepeHnnansHbIX ypaBHeHui| IIpoBepka gomari-
(pewenne, 3aiava Komn, nopsiiok ypaBHEHHSI. HEro 3a/laHusl,
YCTHBIH ompoc
2. | YpaBHeHus nepBoro|OCHOBHBIE HMHTETpUpYyeMble TUIBI ypaBHeHHH I-ro mopsaaka:| IIpoBepka momarmi-
nopsiaka. MHTrerpupye-|ypaBHeHUs C pa3fesIOIUMUCA IEPEMEHHBIMU, JHMHEHHBIE| HEro 3aJaHusd,
MBIE TUITBl ypaBHEHUI |ypaBHEHUS M TPHUBOASIIMECS K HHUM, ypaBHEHHS B IIOJHBIX | KOHTpOJIbHAas pado-
qubdepeHnmranax. Ta
3. |JIunHeliHbIe cCHCTEMBI HopmansHast cucrema aupdepeHInansHeIX ypaBHeHHH [-ro
b depeHIaTbHbIX nopsnka. BexropHas 3amuch. 3amada Komm. JlunelHble cu- Iposepka goMan
YpaBHEHUH CTEMBI C MOCTOSIHHBIMU K03 durmentamu. Haxoxnenue ¢yH- POBEP
N . HETO 33aJaHNs, KOH-
JAMEHTAJIFHOW CHCTEMBI PEIIEHHH METOJ0M HEOIpeaesIeHHBIX
TpOJbHAs paboTa
ko3 dunreHToB. MeToa BapuallM ITOCTOSHHBIX, (GopMyia
Komm.
4. | Jluneiinple  ypaBHeHud|JIMHEHHbIE YPABHEHHMS 71 -TO NOPAAKA. YPAaBHEHHUS C NOCTOAH-| [IpoBepka JoMall-
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N -ro nopsiaka

HeIME KOd(dunuenTamu. PyHnamMeHTanbHAs CHCTEMa perie-
HUH ypaBHEHHUS! C NOCTOSIHHBIMH K03 dunnenramu. OyHKius
u dpopmyna Koy it ypaBHEHHUS C TOCTOSTHHBIMU KO3 QHIIN-
eHTamu. MeTos Bapuanuu.

HEro 3aJaHusl, KOH-
TpoJibHasl paboTta

Teopema 00 ampTepHatnBe. DOyHKnmsa ['puna. CnexTpanbHas
3aj1aya.

5. |Henuneiinsie cuctembl  |HenuHelHble cucTeMbl. DKBUBAJICHTHOCTh 3anaun Komm un-| [IpoBepka gomari-
TerpajJbHOMY ypaBHEeHHIO. Teopema CyIeCTBOBAaHMS U €IUH-| HEro 3aJaHus,
CTBEHHOCTH peueHus 3aaayu Komu. YCTHBIHN Ompoc
6. |HenpepsiBHas 3aBUCH/ . . IIpoBepka nomari-
VYcroituuBocTh pemienuid no JIAmyHOBY. AcUMOTOTHYECKas
MOCTb pEIICHUs 3aJady . . N HEro 3aJlaHusl, ca-
ycroituuBocth. Kpurepuii ['ypBuna YcToiuuBOCTh IO NEPBO-
Komm oT HauvanbHBIX MOCTOSITENbHAS pa-
My TIPHOIKCHHUIO.
JIAHHBIX ¥ ITApaMETPOB Oora
7. |KpaeBbie 3anaun Kpaessie 3amaun Hltypma — JlmyBmmnsa. OcHoBHBIe TOHATHA. | [IpoBepka moMari-

HEro 3aaHusl, KOH-
TpoJibHas paboTa

[Ipu M3ydeHNH AUCUIUIUIMHBI MOTYT MPUMEHSTHCS SJCKTPOHHOE 00ydeHue, TUCTAHIIHOH-
HbIe 00pa3oBaTeIbHbIe TEXHOIOTHU B cooTBeTCTBUU ¢ DI'OC BO.

2.3.3 [Ipumepnas
Kypcossie paboTb1

TEeMATHKa KyPCOBBIX padoT (IIPOEKTOB)
HE TIPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceUYeHUs AJIs1 CAMOCTOATEIbHOH pPadoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOLYJII0)

Bung CPC

HHIO CAMOCTOSITEIIbHON paboThI

IepedyeHsb yueOHO-METOAMICCKOTO 0OCCIICUCHUS TUCIIMIUTMHBI IO BBITIOJTHE-

1 |[Ipopabotka yuebHOTO (TCO-
PETHYECKOro) MaTepuaia

Meroauyeckue yka3aHus 1O BHIIOJIHEHHIO CAMOCTOSITENILHOM paboThl 00Yy-
YaloIuxcs. YTBepKIeHbI Ha 3acenaHuu CoBeTa (pakylIbpTeTa MaTeMaTHKH U
komibtoTepHbIX Hayk ®I'BOY BO «Ky6I'V». [Iporokon Ne 9 ot 15 mas
2025 T.

2 |BeimonHeHue JOMAaIIHUX 3a-
JaHWUH (pereHwe 3aaaq)

MeToauveckie yKa3aHus 1O BBIMOJTHEHUIO Jab0opaToOpHBIX paboT. YTBepxke-
HBl Ha 3acenannn CoBera (akyibTeTa MaTeMaTHKH M KOMIIBIOTEPHBIX HayK
®I'BOY BO «KyoI'Y». ITporokon Ne 9 ot 16 mast 2024 r.

Mertonuueckre yKa3aHus 110 BEIITOJHEHHIO CAMOCTOSATEILHON paboThl 00yya-
Iomuxcsl. YTBepKieHb! Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKU U
komnboTepHEIX Hayk @TBOY BO «Ky6I'Vy». IIpotokon Ne 9 ot 15 mas

2025 .

3 |[loaroroBka K TEKyLIEMY
KOHTPOJTIO

Mertonuueckre yKa3aHus 110 BEITOJHEHHIO CAMOCTOSATEILHON paboThl 00yya-
IoIMXcs. YTBepKIeHbI Ha 3acenanuu CoBeTa (akysipTeTa MaTeMaTHKH U
kommnbioTepHBIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 9 ot 15 mas
2025 1.

4 |lIpomexxyTouHast aTTeCTaIHA
(3x3ameH)

Metoandeckue yKa3aHus 10 BBIIIOJHEHUIO CAMOCTOSTENIFHON paboThl 00y4a-
IoIMXcs. YTBepKIeHbI Ha 3acenanuu CoBeTa (akysibTeTa MaTeMaTHKH 1
kommbioTepHbIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 9 ot 15 mas
2025 .

Y4eOHO-MeToIMYeCKHe MaTepualbl Ui CaMOCTOSTEIbHOM pPabOThl OOydaroIIMXCs M3
YHUCiIa MHBAJIUAOB | JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBhs (OB3) mpenocTaBisitoTcst
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM UX 37J0POBbS U BOCHPUSATHS HH(DOPMAIIH:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.
JList jun ¢ HapyLIEHUAMHU CIIyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:




— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN MepedeHb MOXKET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA 00Y-
YAFOIUXCS.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMble TP OCBOEHUHU TUCIHILUIUHBI (MO-
JLyJ1st)

B xone u3yueHus AMCHUIUIMHBI IPETYCMOTPEHO HMCIIOIb30BAaHKUE CIEIYIOMINX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHUI: JIEKIIMH, J1a00paTOPHBIE 3aHITHSL, CAMOCTOSITENIbHAs pad0Ta CTYIEHTOB.

Lenb nabopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSITH MOTyYEHHbIC Ha JIEKIUIX
TEOPETUUECKHE 3HAHMS K PELICHUIO M MCCIEI0BAaHUIO KOHKPETHBIX 3a1ad. B kaxaoM cemectpe
MIPOBOJASTCS] KOHTPOJIbHBIE PA0OTHI 171l IPOBEPKU YCBOCHUS MaTepualia CTyIEHTaMU.

KommereHTHOCTHBIN noaxoa B paMKax OpernoJgaBaHud JUCHUINIMHBI pCAIM3YyCTCA B UC-
MOJIb30BAHNY UHTEPAKTUBHBIX TEXHOJIOTHI B COYETaHUU C BHEAYJUTOPHOU pabOTOM.

I/IH(i)OpMaIII/IOHHBIG TCXHOJIOTHHU, NPUMCHACMBIC IIPHU U3YUYCHHUU AVCHUIIMHBI: UCIIOJIB30-
BaHUE MH(OPMAIMOHHBIX PECYPCOB, MOCTYIMHBIX B MH(OPMALMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnantuBHbIe 00pa30BaTeNIbHBIE TEXHOJIOTUH, IPUMEHSIEMBbIC IPU U3YUCHUN TUCIUILINHBI
— IJid JIMI ¢ OrpaHUYCHHBIMU BO3MOXHOCTAMHU 340POBbA MPECAYCMOTPCHA OpraHu3alusad KOH-
CYJIBTALINI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

I[JI?I JuL ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPEHA OpraHu3aluAa
KOHCYJIbTallU} C UCHOJIb30BAHUEM 3JIEKTPOHHOM NOYTHI.

4. OueHo4YHbIE CPEACTBA /ISl TEKYIIero KOHTPOJIS yCIeBAeMOCTH M IPOMEeKYTOYHOMH
aTTecTalnu

OneHouyHble CpeACTBa NMpEeAHA3HAUYEHbI ISl KOHTPOJS U OLIEHKH 00pa30BaTENIbHBIX JO-
CTH)KEHHH 00ydarolMXcsi, OCBOMBUIMX MPOTrpaMMy y4eOHOM AucCHUIUIUHBI «/luddepennmans-
HbIE YPaBHEHUS».

VY4yebHas AeATeNbHOCTh MPOXOJIUT B COOTBETCTBUM C Ipad)MKoM ydeOHOro mpolecca.
[Tporecc camMocTOSATENbHOM pabOThl KOHTPOJIUPYETCS BO BPEMs ay/IUTOPHBIX 3aHATHH U WH]IH-
BUyaJIbHBIX KOHCYJIbTALUMH.

OneHOYHBIMU CPEICTBaMU JUCIMILIMHBL SBIISIOTCS CPEACTBA TEKYIIEro KOHTPOJs (KO-
JIOKBUYMBI, KOHTPOJIbHbBIE pabOThI, a TAK)KE Ha JJAOOPATOPHBIX 3aHATHUAX — OTBET Y JOCKU U MPO-
BEpKa JIOMAIIHUX 3aJjaHui) U UTOroBast aTTecTalus (IK3aMeH).

CprKTypa OLHCHOYHBIX CPEACTB NJIA TeKVIlIeﬁ H l'lpOMe)KyTO‘-IHOﬁ arreCranmm

Kon v HauMeHOBaHUE HanmeHoBaHuE OIIEHOYHOT'O CPEACTBA
PesynpraTel 06ydeHus

WHJMKaTopa N [IpomexyTouHas
(B cooTBeTcTBUH C 1. 1.4) Tekyiuit KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTalus

Ne
1/

3naer Teopembl cymie- | KontponbHas pabdora Nel mo | Bompocs! Ha 3k-
HOIIK-1.1  IIpumenser
CTBOBaHMS W €IMHCTBEH- | TeMe «YpaBHEHUs mepBoro | 3amene 1-4 (3
0a3oBble 3HAHMA, IOJNY-
HOCTM peIIeHUs 3aJadd | HOopsaKa. WnTerpupyemsle | cemMecTp)
YeHHblEe B 00JacTH Mare- . N
Kommm nyist ypaBHeHuit 1-ro | THIIBI ypaBHEHHN»
MaTHYECKUX H(MIIN) ecTe- »
nopsaKa, ymeer pemath | TumoBoi pacuer Nel mo Teme
CTBCHHBIX HayK aBHEHUs IIEpBOTO IO 0%
- | «YpaBHEHUsI TIEPBOro MOPSA-
1 | MMK-1.3 Camocrosrens- | 20 . p p p AL
psAAKa: ¢ pasAensrolluMu- | ka. VHTerpupyemble  THIIBI
HO W KOPPEKTHO peImaeT o
Csl NEPEeMEHHBIMU M IPH- | ypaBHEHUI»
CTaHJapTHHIE 3a1a9n .
. BOAAIINECS K HUM, JIMHEH-
(hyHIaMEeHTaIbHON 17§

o HBIC W TMPUBOIANINECA K
IMPUKJIaJJHON MAaTEMATHUKHN
HUM, YPaBHCHHUA B ITOJTHBIX

muddepeHnmanax




HOIIK-1.1  IIpumenser
0a3oBble 3HAHMA, IOJNY-
YeHHbIe B 00JIaCTH MarTe-
MaTH4YeCKUX H(MIN) ecTe-
CTBEHHBIX HayK

UIIK-1.1 3naer OCHOB-
HBIC TIOHSATHSA, HACU H
METOIBl  (DyHAAMEHTAIb-
HBIX MaTeMaTHYECKHX
JVUCLUIUIAH IS PEIICHUS
0a30BBIX 33724

HUIIK-1.3 CamocrosiTens-
HO U KOPPEKTHO peIaeT
CTaHJapTHEHIE 3a1a4u
($yHIaMeHTaIbHOM u
MPUKJIQTHOW MaTeMaTHKH

3HaeT TeopeMy CyIECTBO-
BaHWS M EAMHCTBEHHOCTH
pemenuss 3amaun  Komm
JUISL  JIMHEHHBIX —CHUCTEM;
teopemy o ®CP mns cu-
CTEM C INOCTOSHHBIMH KO-
3¢ ¢uIIeHTaM”; CTPYKTY-
Py MHOXECTBAa pEIIECHUN
CHCTEM; YyMEET peIaTh
OJHOPOJHBIE CHCTEMBI
YpPaBHEHUM € IMOCTOSHHBI-
MU  KO3(pPHUIUEHTaMU U
METOJIOM Bapualuyd Ipo-
W3BOJIBHBIX  MOCTOSTHHBIX
COOTBETCTBYIOIIUE HEO[-
HOPOJIHBIE CUCTEMBI

Konrponbnas pabora Ne2 mo
TeMe «JIuHelHble cuUCTEMBI
muddepeHnnanbHbIX  ypaBHe-
HUID)

Tumnooit pacyer Ne2 mo teme
«JIunetinpie cucteMsr audde-
pEeHIMANBHBIX YpaBHEHUID

Bonpocs! Ha k-
3ameHe 5-14

NOIIK-1.1  IIpumenset
0a3oBble 3HAHMS, TIOTY-
YeHHBIE B 00JIaCTH Mare-
MaTHYeCKUX W(WJIH) ecTe-
CTBCHHBIX HAyK
HOIIK-1.3 Ananuszupyer
U TpUMEHSCT HAaBBIKU
BBIOOpa METOJIOB pellie-
HUS 3amad  mpodeccuo-
HaJbHON  JE€ATEIbHOCTH
Ha OCHOBE TEOPETUYECKUX
3HAHUM

3HaeT TeopeMy CYIIECTBO-
BaHHUS U EJAUHCTBEHHOCTH
pemenust  3amaun  Korwm
JUISl HETUHEHHBIX CHUCTEM;
yMEeT CBOJWTH 3aJady
Komt Kk COOTBETCTBYIO-
meMy MHTErPAIIbHOMY
YPaBHEHHIO; BJaJCeT Me-
TOJIOM TIOCJIEIOBATEIBHBIX
MIPUOIIKCHU

VYernbiit onpoc no teme «He-
JINHEMHBIE CUCTEMBI,
TpoBepKa J/3

Bompocs! Ha 3k-
3ameHe 15-16

HOIIK-1.1  [Ipumenser
0a3oBbIC 3HAHWA, MOTY-
YyeHHBIE B 00JIACTH MaTe-
MaTHYeCKUX H(WJIH) ecTe-
CTBCHHBIX HAayK

UIIK-1.1 3Haet oCHOB-
HEIE TIOHSTHS, UIEH U
METOBI PyHIaMEHTAIb-
HBIX MaTEMATHYECKUX
JUCHHUTUIAH [T PEIICHHS
0a30BBIX 33124

HIIK-1.3 CamocTosATens-
HO W KOPPEKTHO peIaeT
CTaHJapTHEBIE 3a/1a4n
(hyHIaMeHTaNEHOM "
MIPUKIIATHOW MaTeMaTHKH

3HaeT TeopeMy CYIIECTBO-
BaHHUS W E€JIMHCTBEHHOCTH
pemenust 3amaun  Komm
JUISL JINHEHHOTO ypaBHEHUS
7 -TO TOpAAKA; TEOPEMY O
OCP s ypaBHEHHUS C
HOCTOSIHHBIMH KO3 PHIIU-
€HTaMHM; CTPYKTYpPY MHO-
KECTBa pEIICHUH ypaBHe-
HUSI; YMEET pelarh OJIHO-
pOIHBIE YpaBHEHHUS C TI0-
CTOSTHHBIMH K03 urmeH-
TaMH ¥ METOJOM BapHa-
UM TPOU3BOJIbHBIX T10-
CTOSIHHBIX COOTBETCTBYIO-
M€ HEOJHOPOJHbIC ypaB-
HEHUsI

Konrponbaas pabora Nel mo
TeMe «JIuHeliHble ypaBHEHUs
N -ro mopsaxa»

Bompocs! Ha 3k-
3amene 1-10 (4
ceMecTp)

HOIIK-1.1  IIpumenser
0a3oBble 3HAHMA, IOJNY-
YeHHblEe B 00JacTH Mare-
MaTHYECKUX M(WIN) ecTe-
CTBEHHBIX HayK

HIIK-1.3 Camocrositens-
HO W KOPPEKTHO peImaeT
CTaHJapTHHIE 3a1a9n
(hyHIaMEeHTaIbHOU u
MPUKJIAIHON MaTeMaTHKH

3HaeT TeopeMy O Hempe-
PBIBHOH 3aBUCHUMOCTH pe-
menus 3agaun Komm ot
HayvaJbHbIX JAHHBIX U Ha-
paMeTpoB, KpUTEpHH
YCTOWYMBOCTH  (aCHUMIITO-
THYECKOI yCTOHYMBOCTH)
JIMHEHHBIX CUCTEM; YMEET
pelaTh ypaBHEHHs MEPBO-
ro TMOpsJAKa, JMHEHHbIE
CHCTCMBI M YpaBHCHUS 71 -

KontponsHas pabora Ne2 mo
teme «HemnpepbiBHas 3aBUCH-
MOCTb perienus 3aaaun Ko
OT HauyalbHBIX JAHHBIX W Ma-
pamMeTpoB»

Bompocsl Ha 3k-
3amene 11-17

o NnopsiiKa
HOIIK-1.1  Ilpumenser | 3Haer anpTepHatuBy | CamocTosTensHas pabora Ne3 | Bompocs Ha 9K-
OasoBble 3HaHWs, mONy- | OpearonsMa; ymeer pe- | 10 Teme «Kpaesbie 3anavum» 3aMeHe 18-22
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YeHHble B o0ylacTW Mare- | mIaTh  KpaeBble 3anauu | Tumosoii pacuer Nel mo Te-
marndeckux u(mm) ecre- | Llrypma-JlnyBnmis, criek- | mam 1-7
CTBEHHBIX HayK TpaJbHbIE 3aauu

TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATEPHAJIbl, He00X0AMMBbIE /1JIsl OLlEHKH 3HAa-
HUI, yMEHU i, HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH, XapaKTEePU3yIIHUX 3Tanbl (opmMu-
POBaHMs KOMIIETEHIIUI B Mpolecce 0CBOeHHs 00pa30BaTe/bHOI NPOrpaMMbl

[IpumepHbIe 3a1aHusA:

1. HaliTu perienue ypaBHEHUI

a) 2tN1—x*dt +xdx=0;

_y y
6) y'=e T y(1)=0;
[} X
o ———=t;
B) t+1
r) x'—xtgt+x2(zost=0;

n (x+3y)y'=1,
¢) (2x—1)dr +(3x% +£* Jdx =0.

2. Peruts 3amavy Kou {;,z)_;s_;fzx , x(0)=1, y(0)=2.

x'=2x+y+2z

3. Pemmuts cuctemy { y' =2z —Xx ,hi=—1, A3=1.
zZ'=3z-2x

x'=2y-5x

Y =x—6y—2e*"

4. PeliuTh JIMHENHHYIO CUCTEMY {

5. Haiitu ®CP, oO1iee perienue TMHEHHBIX YpaBHEHUH:

a) x" +2x"+x=0;

6) 9x'+x" =0.
6. Pemuts 3anauy Komm:

x"+4x"+3x=0, x(0)=0, x'(0)=1.
7. Boinucars ®CP, eciiv M3BECTHBI KOPHH XapPaKTEPUCTUUECKOTO YPABHEHUS]

aA)Ai2=0; Aza=—6; Ase=2%7i;

0) M2 =2; Ma=—124i; Asg=—124i.
8. SIensrorest mu pynxumn X, (1) =€ —e'u x,(t) =2e” + e JIH3 pemennsvu ypaBHeHHs:

x"—x'—-6x=07?
9. Pemnth ypaBHEHHE, UCTIONb3Ys PyHKIui0 Komm:
x"=8x'+17x=¢", x(0)=x'(0)=0.
1
!

"
10.Pemmtn YpaBHCHHUEC MCTOAOM BapHuallii MMPONU3BOJIbHBIX ITOCTOSHHBIX X +x = p 1 .
e +

11. Pemuts ypaBHeHue 10 BUAY cBoGoaHOro unena X" —4x' =15t +sin 2z
12. OueHuTh, HACKOJIBKO OTJIMYAIOTCS PEUICHUs 3a/1a4 Ha OTpe3ke [2, 3]

11




y'=siny—cosy+x z'=sinz—cosz

y(2)=0.1

b

z(2)=0,3

13. Ucnonb3ys onpeneneHue yCTOMUMBOCTH 1O JISmyHOBY, MCClIeIOBaTh YCTOMUMBOCTD pellle-

2
uust 3anaun Komm: )’ + = O,y(l) =2.
X

14. UccnenoBaTh yCTOMYMBOCTh TPUBUAJILHOIO PEIICHUS HEIMHEIHON CUCTEMBbI:
x'=In(1-3y)+xy
. 4"
y'=2e"-3siny—-2-y

15. Peuruth KpaeByto 3a7a4y: y” +y= 1, y(O) =0, y’(%) =0.

16. CymectByert u ¢pynkuus I'puna kpaeBoii 3anaun? Ecnu 1a, ToO MOCTPOUTH €e:
a)y"+y=/(x), y(0)=0,)(7)=0;

6)y" = f(x), ¥'(0)=0, y'(1)=0.

17. Haiitu coOCcTBEHHBIC 3HAUCHUSI M COOCTBCHHBIC (DYHKITHH KPaeBOH 3a1auu:

A

10.

1.

12.

Y'+4uy =0, y'(O) =0, y(7r)=0.

JK3aMeHANMOHHBbIE MATEePHUAJIbI VISl IPOMEKYTOUHOM aTTecTAlMHU ( IK3aMeH)
[IpumepHBbIe BOIPOCHL K IK3aMEHY:

3 cemecTp

JuddepenunansHoe ypaBHeHHE nepBoro mnopsaka. OcHoBHble NoHATHA. ['eomeTpuue-
CKHI CMBICJI YPAaBHEHHMSI IIEPBOTO MOPSAIKA.
VYpaBHEHUsI ¢ pa3IeIAOMAMUCS IEPEMEHHBIMU U IPUBOIALINECS K HUM.
Jluneitnsle nudepeHnanbHble ypaBHEHMsI IEPBOTO MOPSIAKA U MIPUBOISIIUECS K HUM.
VYpaBHenus B nonHbIX quddepernmanax. MHTerpupyonmii MHOXHUTEb.
CucreMbl 0OBIKHOBEHHBIX U depeHIanbHbIX ypaBHeHUH, BekTopHas 3anuck. 3anada
Komm.
CucreMsbl IMHEHHBIX AU(GEepeHIINaTIbHbIX YPaBHEHUH B HOPMaJIbHOHN opMe, MaTpUYHO-
BEKTOPHAsl 3al1Ch. DKBUBAJIEHTHOCTh KOMIIEKCHOM U BEILIECTBEHHON CUCTEM.
Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTH pelIeHMs 3a1aun Komm i TMHEHHON CH-
CTEMBI.
Jluneitable cuctembl nuddepeHuaNbHbIX YpPaBHEHUN, TPUHLUI CYNEPIO3UIMU pellie-
HUM U CIEICTBHS U3 HETO.
JluneiHast 3aBUCHUMOCTh UM HE3aBUCHUMOCTH BEKTOp-(yHKUUH. JIMHEWHbIE OJAHOPOIHBIE
cucteMsl. [IpocTpaHCcTBO penieHui.
dynnameHTalIbHAs cucTema pemeHnii Onpenenurens Bporckoro. Kpurepuil tnHeHON
HE3aBUCHMOCTH PELICHUH OJHOPOAHOW CHCTEMBI.
dyHIaMeHTalbHas MaTpuila, cBoiicTBa. OO01iee penieHre JMHEWHHOM 0IHOPOHOM cucTe-
MBI.
JluneitHble HEOJHOPOIHBIE cucTeMBbl MU hepeHaTbHBIX YpaBHEHUH. MeTo 1 Bapraluu.
®opmyna Komm.
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13. Marpuna Ko u ee cBoiicTsa.

14. Jluneitasie cuctembl AudepeHInaTbHBIX YPaBHEHUNH ¢ TOCTOSTHHBIME KO3 dUIIUEeHTa-
Mmu. Teopema o GyHIaMEHTAIBHOW CUCTEME PEIICHUH.

15. Jlemma 00 SKBUBaJICHTHOCTH 3a7a4u Kol HHTErpaIbHOMY YpaBHEHHUIO.

16. Teopema Ilukapa cyiecTBOBaHUS M €IMHCTBEHHOCTH peleHus 3aaaun Komm.

4 cemecTp
1. Jluneiinsie nuddepeHnranbHble ypaBHEHHUS 7-TO TOpPAIKa (OCHOBHBIE ONpEACICHUS,

IpUMEpPBI). DKBUBAJIEHTHOCTh JIMHEHMHON CHCTEME.

2. Teopema O MPOCTPAHCTBE PEIICHUH JMHEWHOTO OJHOPOIHOTO IU(PEepeHINATEHOTO
YpaBHEHHUS n-T0 MOPsIIKA.

3. JluneiiHast 3aBUCUMOCTh U HE3aBUCUMOCTH (yHKIMHA. Kputepuii nmuHeitHol He3aBUCHMO-
CTH PELICHUH OTHOPOAHOTO U (HepeHInaTEHOTO YPAaBHEHUS #1-T'0 TIOPSIIKA.
@dyHIaMeHTalbHask CUCTEMA PELLEHUH, €€ CBA3b C OOLUM PELICHUEM YPaBHEHHUS.

5. JluneitHOE HEOAHOPOIHOE AU(PEepPeHIINATHFHOE YpaBHEHUE #-T0 mopsiaka. [IpuHmm cy-
NEPIO3ULIUN PELIEHUH U CIEeICTBUS U3 HETO.

6. Meron Bapuanuu Al JIMHEHHOTO HEOIHOPOJHOTO MU GEepeHIINATBFHOTO YPaBHEHUS -
ro NopsAIKa.

7. ®ynxuusa Komm. ®opmyia Komm.

8. Teopema 0 QyHIAMEHTATBLHOW CHUCTEME pEIIeHHH JUHEHHOro auddepeHInaiIbHOTO
YpaBHEHHSI 71-TO TOPSI/IKA C TIOCTOSHHBIMU KO3 (DUITHEHTaMU.

9. HaxoxneHue YacTHOrO pEIIeHUs JIMHEHMHOro HEOJHOPOJHOIO AU(QEepeHIInaTIbHOrO
YpaBHEHHUS 1-TO MOPSIIKA 10 BUIAY CBOOOIHOTO wieHa f{x).

10. ®ynkuus Komm ans nuHelHOTO nud(depeHIranIsHOr0 YpaBHEHUS /7-TO TIOPsIKa C T0-
CTOSIHHBIMU K03 QHIIIEHTaMU.

11. Jlemma bennmana.

12. HenpepbiBHASI 3aBUCUMOCTD perieHus 3a1auu Komm oT HayanbHBIX JaHHBIX.

13. YcroitunBocTs pemieHuit no JIanyHoBy (onpeneneHus:, IpuMepsl).

14. YcroitunBOCTh JIMHEHHBIX CUCTEM AU((EepeHIINATbHBIX YPaBHEHHH.

15. YcroitunBOCTh JIMHEHHBIX OJJHOPOJIHBIX CUCTEM U pepeHIIaIbHbIX YPaBHEHUH.

16. YcroitunBOCTh TMHEWHBIX cUCTEM AU PEpEeHIINaIbHbIX YPAaBHEHUHN C MTOCTOSSHHOW MaT-
puuei. Kpurepuii I'ypeuna.

17. YcroitunBOCTh O IEPBOMY NMPUOINKEHHIO.

18. KpaeBrie 3amaun (OnpeaesieHusi, IPUMEpHI).

19. Teopema 00 anbTepHaTHBE.

20. @ynknus ['puHa 1 ee mocTpoeHue.

21. IlpencraBiieHne pemieHUs KpaeBoOM 3a/1auu yepe3 QyHkIumio ['puHa.

22. CriekTpaibHas 3ajaya.

Tunosble 3aJla4i, BBIHOCUMbIC HA JK3aMCH

3 cemecTp

1. Pemmts 3amaay Komm: y'ctgx — y = 2ctgx, y(0)=1.
x'=2x+4y-8

2. Pemuth cucremy: § .
y' =3x+6y
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4 cemecTp
14 ! 2t
1. Pemnts ypaBrenue: X —4x +3x=¢e" .
2. WccnenoBath yCTOMYMBOCTh TPUBHAIIBHOTO PEIICHUS HEJTMHEHHONW CHCTEMBI

X'=-x-2y+x
Yy ==2x+3y—y*+x°

Kpurepun oueHuBaHus pe3yJibTATOB 00y4YeHU

Onenka Kpurepuu onieHMBaHus 110 3K3aMEHY
BbIcokwmii ypo- | OLEHKY «OTJIMYHO» 3aCIyKHBAeT CTYACHT, OKa3aBIINi BCECTOPOHHUE,
BEHb «5» CHCTEMaTH3UPOBaHHbIE, INTyOOKHe 3HAHUA Y4eOHOH MpOTrpaMMbl JUCIHU-
(OTIHMYHO) IUTMHBI ¥ YMEHHE YBEPEHHO NMPUMEHSATh MX Ha MPAKTUKE NMPU PEIICHUH
KOHKPETHBIX 33124
Cpennuii ypo- | OLIEHKY «XOPOII0» 3aCIIy’KHBA€T CTYJICHT, €CIM OH TBEPAO 3HAET Mare-
BEHb «4» pHai, TPaMOTHO U TI0 CYIIECTBY M3JIaraeT ero, yMeeT IPUMEHSTH MOIy-
(XOpOHIO) YCHHLBIC 3HAHUA Ha MPAKTHUKE, HO AJOMYCKACT B OTBCTC WJIM B PCHICHUU
33124 HEKOTOPbIE HETOYHOCTH
OLICHKY «Y/JAOBJIETBOPUTEJIbHO» 3aCITy’)KUBACT CTYACHT, IOKA3aBIIMA
[Toporosbrii Pa3pO3HEHHBIH XapaKTep 3HAaHWW, HEIOCTATOYHO MPaBUIIbHBIC (YOPMYIIH-
YPOBEHB «3%» POBKHM 0a30BBIX MOHSATUH, HAPYIICHHSI JJOTHYECKON IMOCIICIOBATEIIEHOCTH
(YIOBIETBOpU- | B M3JI0KEHHH MPOTPAMMHOI0 Marepuala, HO IPH 3TOM OH BIIAJIEET OC-
TEJIBbHO) HOBHBIMHU pa3jiesaMu y4eOHOM MporpaMMbl B HEKOTOPOM 00beMe, HEOO-
XOIMMOM JUTS AajbHEHIero 00y4eHus] 1 MOXKET IPUMEHSTh MOJTy4YeHHbIE
3HaHMs 110 00pas3Ily B CTAHIAPTHON CUTYalluu
Musansrsi | CUCHEY «HEYIOBICTBOPHTENLHO» 3aCIyKHBACT CTY/ICHT, KOTOpBI HE
YPOBEHb (2 3HaeT OOJNbIIeH YacTH OCHOBHOTO COJAEP)KaHUS y4eOHOW MpOrpaMMBI
(Hey OBIETEO- JAMCLHMILIMHEL, JI0TyCKAeT rpyOble ommoKu B (hOPMYITUPOBKAX OCHOBHBIX
pI/ITeJ'ILHO) MOHATHUH JUCHUIIIMHBI U HC YMCECT HCIIOJb30BATh IOJTYYCHHBIC 3HAHHA
IPU PEUICHUU TUIIOBBIX MPAKTHYECKHUX 33124

OHGHO‘-IHBIG cpeacTBa AJisl MHBAJIWJA0B U JIUMI C OTPaHUYCHHBIMH BO3MOYXHOCTAMHU 300PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIMBUAYAIBHBIX MCUXO(PU3NIECKHX OCOOCHHOCTEH.

— IIpH H€O6XOI[I/IMOCTI/I HHBaAJIMAaM W JiulaM C OrpaHU4YC€HHBIMH BO3MOXHOCTAMU 300PO-
Bbsl IPEAOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIsl TOATOTOBKH OTBETA Ha SK3aMEHE;

— P NIPOBEJICHUU TPOLIEYPHl OLIEHUBAHUS PE3YJIbTAaTOB O0yUEHUSI MHBAIMJIOB U JIUII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpCacTsB, H€06XOZ[I/IMBIX MM B CBA3HU C UX MHAUBUAYAJIbHBIMU OCO6GHHOCTHMI/I;

— IIpU HEOOXOAMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJILTATOB O6y‘-ICHI/I$[ M0 AUCHHUILIMHE MOXET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa olneHHBaHUs PE3yIbTATOB OOYyYECHHS MHBAJIUIOB W JIMIl C OTPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3/J0OPOBbS TI0 JTUCIMILIMHE (MOJYJIIO) MpeayCMaTpUBAEeT NMpeOoCTaBlIeHHE UH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBbs M BOCTIpUATHUS HH(POpMa-
M

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JLnst in ¢ HapyIIEeHUSIMU OITOPHO-JBUTaTEIBHOTO ammnapara:

— B I1e4aTHoM (opme,
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— B (hopMe 3IIEKTPOHHOI' O TIOKYMEHTA.
JlaHHBIN TTIepeueHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YaKOIIUXCS.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I
5.1. YyeOHas quteparypa
OcHoBHas1 iuTEepaTypa:

1. TuxonoB A. H., BacumseBa A. b., CemaukoB A. I'. {uddepeHnmnansabie ypaBHCHHS.
M., 2005, https://e.lanbook.com/book/48171/

2. TIlerposckuit U. I'. Jlekuuu no Teopun 0OBIKHOBEHHBIX AU (hepeHInaIbHBIX yPAaBHECHHA.
M., 2009, https://e.lanbook.com/book/59554/

3. COopnuk 3anau no audp¢pepeHIaTbHbIM YPAaBHEHUSIM U BapUALIMOHHOMY HCUYHCICHHIO
[DnekTpoHHBIH pecypce] : yued. mocodue — DIeKTpoH. JaH. — Mocksa : M3aaTenbcTBO
"Jlaboparopuss ~ 3Hammit", 2015. — 222 c¢. — Pexum  nocrymna:
https://e.lanbook.com/book/70710/

Jiist OCBOSHMSI TUCIUIUTMHBI MHBAIAIAMU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOYKHOCTSMU
3I0pPOBbSl UMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanvy u « bubIUOKYOY.

JlonoTHUTEIbHASI JIUTEpPaTypa:

1. Iemupmopuu, B. I1. Jlekuuu 1o MaTeMaTH4ECKOH TEOPUM YCTOHUMBOCTH : yueOGHoe nocobue / B. IT. Jlemu-
JoBUY. — 3-¢ m3A., ctep. — Cankr-IletepOypr : Jlanp, 2022. — 480 ¢. — ISBN 978-5-8114-0891-7. —
Texcr : ANEeKTPOHHBIH // Jlanp : 3IeKTPOHHO-ONONHOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/210098

2. bBubuxkos, F0. H. Kypc 06bIKHOBEHHBIX Au(depeHInanbHbIX ypaBHenuii : yue6Hoe nocobue / 10. H. bubu-
KOB. — 2-¢ m31., ctep. — Cankr-IlerepOypr : Jlanp, 2022. — 304 c. — ISBN 978-5-8114-1176-4. —
Teker : JJIEKTPOHHBIH // Jlanpb : JNEKTPOHHO-ONOIMOTEHAS cucrema. — URL:

https://e.lanbook.com/book/210617/
3. KpacunoB M. JI. u np. OObikHOBEHHBIE AU(depeHlInaIbHble YPaBHEHUS: 331a4u U MPU-
Mephbl ¢ ToAPOOHBIMU perieHusiMu. M., 2009.

5.2. Ilepuoanyeckasi JuTepaTypa

Vkazvieatomesa neuammuvie nepuoouueckue uzoanus u3z «llepeuns neuammvix nepuooude-
CKUX u30aHutl, XPAHAWUXCSL 6 gonoe Hayunoi oubruomexu Kyoryy
https://www.kubsu.ru/ru/node/15554, w/unu snekmponmnsie nepuoouueckue u30anus, ¢ yKa3aHu-
em adpeca cauma 31eKmpPOHHOU 8epCUU JHCYPHALA, Uz 6a3 OAHHLIX, 0OCMYN K KOMOPLIM UMeem
Kyor'y:

1. Basel manubeix kommnannu «Mct Bero» http://dlib.eastview.com

2. Dnexrponnas oubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NMpodecCHOHAIbHBbIE 0a3bl 1aH-
HBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0u0I0TeuHbIe cucTeMbl (IBC):
SBC «FOPAWT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK .ru» https://www.book.ru
9BbC «ZNANIUM.COM)» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

A

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
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ScienceDirect www.sciencedirect.com
XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6ubmmoreka (HOB) http://www.elibrary.ru/

6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
miaTdopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru

7. HauwmonanbHas snekTpoHHas 6uOIMOTEKa (JOCTYN K DJICKTPOHHOM OMOIMOTEKe IHc-
cepramuii Poccuiickoit rocynapcrBerHoi oubnuoreku (PI'B) https://rusneb.ru/

8. Ilpesmmentckas oubauoreka uM. b.H. Enbiiuna https:// www.prlib.ru/

9. DOmnexrponHas koymekius Oxchopackoro Poccutickoro ®onna

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/

16. Springer eBooks: https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcuterckas nnpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

whw

HNudopMmanuoHHBIE CIPABOYHbIE CHCTEMBI:
1. Koncynprant [lnroc - cnpaBoyHast mpaBoBasi cucteMa (J0CTYII 1O JIOKAJTbHOM CeTH C
KOMITHIOTEPOB OMOINOTEKH)

Pecypchbl cBOOOIHOIO JOCTYHA:

1. AmepukaHCKas IaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAICKUX JuccepTauuii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEpCTBO HAyKHU U BhIciiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. Hudopmarnmonnas cuctema "ExqunHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas komnekuus nudpoBeIX 00pazoBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHbIN LHEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBeHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. ITymkuna "O0-
pasoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CmpaBouyHo-uH(pOpManoHHBIN opTan "Pycckuii sa3b1k" http://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJIKOBBIX clioBapeil http://www.glossary.ru/;

12. CnoBapu u >HIEKI0oNenA http://dic.academic.ru/;

13. O6pazoBarenbHbli mopran "Yueba" http://www.ucheba.com/;

14. 3akononpoekT "OO6 o6pasoBanuu B Poccuiickoit @eneparuun. Bonpockl U 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JJICKTPOHHBIE 00pa3oBaTe/bHbIe H MH(POPMAaLMOHHBIE pecypchl
KyoI'Y:
1. Cpena MOIYJILHOTO JTUHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru
2. ba3a y4eOHBIX IJIaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, IyOIUKaIMii U KOHpe-
pennuii http://mschool.kubsu.ru/
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http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

3. bubnuorexka nHPOPMAIIMOHHBIX PECYypcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30oBa-
TEJIbHBIX TeXHOIOTUH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB HokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHoyioruii B oOpaszoBanuu KyOI'Y u HayuyHo-meromumdeckoro >xypHaia "IIIKOJIbBHBIE
'OJbI" http://icdau.kubsu.ru/

6. MerToauueckue yKazaHusi JJs O0y4aKIIMXCH IO OCBOEHHIO JIHCUHUILIMHBI
(Mmomyuis)

Ilo Kypcy npexycCMOTPEHO NpPOBEACHHE JIEKLIMOHHBIX 3aHATHN, HAa KOTOPBIX HaeTCs
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJI€ KOTOPBIX
CTYACHTAaMH INPUOOPETAIOTCS M 3aKPEIUIAIOTCS OCHOBHBIC INPAKTHUYECKUE HAaBBIKM PELLCHHS
pa3IMYHbIX 33]a4, B TOM YHMCJIE C IPUMEHEHUEM I1OTYYEHHbIX TEOPETUUECKUX 3HAHUH.

BaxuelmumM 3Tanom Kypca siBIsieTcs caMOCTOsATeNbHas padoTa no aucuuminge. Camo-
CTOATEIbHAs paboTa CTYJIEHTOB SIBJIIETCS HEOTHEMJIEMOW YacThIO Ipoliecca noArotoBku. Ilox
CaMOCTOSTENIbHON pab0TOi MOHMMAETCs 4acTh Y4eOHO! IIaHupyeMOi paboThl, KOTOpast BBIIOJI-
HSETCS 1O 3aJaHUI0 U MPU METOJUYECKOM PYKOBOJCTBE MpENoiaBareisi, Ho 0e3 ero Hemocpen-
CTBEHHOT'O y4aCTHS.

CamocrosTenpHas paboTa HampaBiIeHA Ha YCBOCHHE CHUCTEMbl HAyYHBIX M Tpodeccro-
HAJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHHUH M HaBBIKOB, IPUOOPETEHUE OMbITA CAMOCTOSTENILHON
TBOpUeckoil naesrenpHOocTH. CPC momoraer ¢GopMHpOBaTh KyJNbTYpPY MBIIUICHUS CTYACHTOB,
pacIIupsTh 03HABATEIbHYIO 1E€ATEIbHOCTD.

Buzsl camocTosiTennbHON paboThI MO KypCy:

@) no yenam: MOArOTOBKA K JICKIUAM, K J1a0OPaTOPHBIM 3aHATHUAM, K KOHTPOJIBHBIM pado-
TaM, K KOJIJIOKBUYMY.

0) no xapaxmepy padompl: U3y4eHUE JIUTEPATYPhl, KOHCIIEKTA JIEKLIUI; TIOUCK JIUTEpaTy-
pBl B OMOIMOTEKE; KOHCIIEKTUPOBAHNUE PEKOMEHIyEMOM ISl CAMOCTOSITEIbHOTO U3YUYEHUs Hay4-
HOW JIMTEepaTyphl; PEIICHUE 3aad.

Temarnueckoe nIaHUPOBAHUE CAMOCTOATEIbLHONW PabOTHI CTYIEHTOB.

HEHUs 7/ -ro 1o-

Pemienue ypaBHeHuil co crnenuanbHOW IpaBoOM ya-

Ne HaumenoBanue Coneprkanue pasjena (TeMbl) Bun paGotsr

paszzaena (TeMbl)

1 OcHoBHble TOHS- | Mogenu, conepxamue nuddepeHuuanbusie ypap- | [lonck HeoOXoanmo#l WH-
THS HeHus. 3amauyu, npuBomsimme K auddepeHimans- | popmamuu  (CM.  CIIHCOK

HBIM YPaBHEHUSIM. nuteparypsl).  Pemenue
3a1a4

2 Wurerpupyemsle | TeopeMbl CyIIecTBOBaHHMS M €IUHCTBEHHOCTH pe- | [lonck HeoOXoauMoW WH-
THUIIBI ypaBHEHUH | mmeHus 3amauu Komm. (opmarun. Wzyuenne

JEKIMOHHOTO MaTepHala.
KoncnekrupoBanue.

3 Jluneitnele  cu- | @yHgameHrtanbHas cucrema penieHuid. dynnamen- | [loBTOpeHHe JIEKUMOHHOTO
crembl  jgudde- | TanpHas marpuia. MHOXXECTBO (yHAaMEHTANbHBIX | MaTepHana ¥ MaTepuana
PEHIMAIBHBIX Matpul. Marpuna Komru, eé cBolicTsa. yueOHuKoB. [loaroroBka
YpaBHEHHH KOHTPOJIBHOI paborTe.

4 Jluneitaple ypaB- | YpaBHeHUS C TOCTOSHHBIMH Kod(ddunmentamu. | [Touck HEoOX0oaUMON HH-

dbopmammu. [ToaroroBka k

Ha4dYaJbHbBIX JOaH-
HBbIX.

psaKa CTBIO. KOHTPOJIbHOH pabore.

5 Henuneiineie Teopemsl [Tukapa u Ileano. W3ydeHue  JEKLUOHHOIrO
CUCTEMBI MaTepHalla M Marepuaia

y4eOHHKOB.

6 HenpepsiBHas Y cTOWYMBOCT 110 IEPBOMY NPHOIMKEHHIO. IMonck HeoOxoxmmo# WH-
3aBUCUMOCTh dbopmamuu. Pemenue 3a-
pemeHus 3aJauu mad. IlogrotoBka K KOH-
Kommm oT TPOJLHOU paboTe.
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No HaumenoBanue
paszzaena (TeMbl)
7 Kpaesrie 3agaun

Conepxanue paszena (TeMbl) Bunx pabotsr

(DyHKHI/Iﬂ FpI/IHaZ CYIIECTBOBAHUC, TIOCTPOCHUC. I/I3yquHe U TOBTOPCHUC

JIEKIIMOHHOTO MaTepHaia u
Marepuaia yueOHHKOB.

B ocBoeHuMH IUCHMIIIMHBI MHBAIWAAMU M JIMLIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIlUH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIlMM IO MPEAMETY SBISAIOTCS BaKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM MU OOyYaroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MarepuajibHO-TeXHHYECKOe o0ecneYeHne 10 JUCHUILIMHE (MOAYJII0)

HanmenoBanue crienanbHBIX I10-
MEIEHUN

OCHAIIIEHHOCTH CIIENHMAIBHBIX I10-
MEIEHUN

IlepedeHp NTMLIEH3MOHHOTO NIPO-
TpaMMHOTO 00ecTIeYeHHs

Y4eOHble ayTUTOPHUA IS IPOBEIe-
HHS 3aHSTHH JIEKIMOHHOTO THIIA

Mebenb: yaeOHas MeOeib
TexHHYECKHUE CpeacTBa O0yUCHUS:
JKpaH, MIPOEKTOP, KOMITBIO-
Tep/HOYTOYK

[MporpamMmbl Uit IEMOHCTPALUH H
co3nmanus npe3eHTanuil («Microsoft
Power Point»).

Y4eOHble ayTUTOPUHU IS IPOBEae-
HUS Ta00paTOPHBIX 3aHATHH

Meo0enb: yueOHas mebeIb
TexHIYECKHE CPEACTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMITBIO-
Tep/HOYTOYK

O6opynoBanue:

[IporpamMmbl a1 I€MOHCTpaUUd U
co3nanus npesenTanuii («Microsoft
Power Point»).

Y4eOHble ayTUTOPUH [T IpOBeae-
HUS TPYNNOBBIX (MHIWBUIYalb-
HBIX) KOHCYJITAUN

Aynuropus, (kabuner) 314H

Y4eOHble ayTUTOpHUN U TeKyIIe-
TO KOHTPOJHA, TPOMEKYTOTHOMH
arTecTaluu

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

Jl1a camocTosITeNbHOM paboThl 00y4YarOIIUXCsl IPETYCMOTPEHBI TOMELIEHUS], YKOMILIEK-
TOBAaHHBIE CHENMATU3UPOBAHHON MeOEesbI0, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOM C BO3MOXK-
HOCTHIO TOJKJIIOUEHMs K ceTH «VIHTepHeT» n obecriedeHreM JI0CTyIa B 3JEKTPOHHYIO MHGOP-

MaIlMOHHO-00pa30BaTeIbHYIO CPEAY YHUBEPCUTETA.

HaumMmeHoBaHue noMeneHu ais
CaMOCTOSATENFHON paboTHI 00yYa-

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSTENIFHON paboTHI 00yYa-

Hepequb JIMIICH3UOHHOT'O IPO-
rpaMMHOIO obecrneueHus

FOLIIXCS FOLIIXCS
[Momemienne ans camoctosTensHON | Mebens: yueOHas MeOemb OnekTpoHHas OHONIHOTEYHAs CH-
paboTel o0yuaronuxcs (YUTanbHbli | KoMmiekr — crnenuann3upoBaHHOM | cTeMa eLIBRARY.RU
3as1 HayuHoii 6ubmnotexn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI (http://www.elibrary.ru)/
O6opynoBanue: KOMITbIOTEpHAsI
TEXHHUKA C MOJKIIOYCHHEM K HH-
(hopmanmoHHo-

KOMMYHMKalMOHHOU cetn «HHTep-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO
nHpopManmoHHO-
o0pa3oBaTebHyI0 cpelly 0o0pa3oBa-
TENbHOU OpraHu3alNH, BeO-
KaMepbl, KOMMYHUKallMOHHOE 000-
pyZaoBaHue, obecreuMBalomee mIo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeMHEHNEe U OECIpPOBOAHOE CO-
eanHeHue 1o TexHojoruu Wi-Fi)

TTomenierne I caMOCTOSATEIBHOM
pabotsl obydatormxcs (aya. 314H)

Mebenb: yaeOHas mebenb
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMITBIOTEpHAsI
TEXHHKA C TIOJKJIIOYEHHEM K HH-

[IporpamMmbl At 1€MOHCTpaUUd U
co3nanus npe3enTtanuii («Microsoft
Power Point»).

18


http://www.elibrary.ru)/

(hopmarrionHo-
KOMMYHHKaIMOHHOM cetu «HTep-
HET» U JOCTYIIOM B 3JICKTPOHHYIO
nHpopManmoHHO-
00pa3oBaTeNbHYIO cpeny o0pa3oBa-
TEJBHOM OopraHu3aiu, BEO-
KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyIoBaHHe, OOeCIeYHBAOIIEe [0-
CTYIl K CeTH MHTEpHET (IPOBOIHOE
COeqMHEHNEe W OecrmpoBOJHOE CO-
eqHeHne 1Mo TexHojoruu Wi-Fi)
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