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1 Hesn u 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Lenn ocBoeHMs AMCUMIUIMHBI ONpeNeieHbl (hefepalbHbIM TOCYJapCTBEHHBIM CTaHAAp-

TOM BBICILIEr0 0Opa30BaHUs O HAIIPABJICHUIO MOATOTOBKU «MaTemaThka», B paMKax KOTOPOil
npenogaeTcs JUCLUILINHA.

Ienssmu ocBoeHus AucHUIUIMHBL «AuddepeHnnanbable ypaBHEHUSD SBISIOTCA:

1. ¢opmupoBaHHEe y CTYy/JEHTOB HPEICTABICHUNA O MOHATHSIX OOBIKHOBEHHBIX IU(de-
pPEHLMAIBHBIX YPaBHEHUM U cucTeM AudQepeHIranbHbIX YPaBHEHUH U METOAaxX UX
pelIeHus;

2. (dopMupoBaHHE MaTeMaTHYECKON KYJbTYpbl, CIOCOOHOCTEH K aJIrOPUTMUYECKOMY U

JIOTHYECKOMY MBIIUICHUIO;

(dbopMHpOBaHUE U Pa3BUTHE JIMYHOCTH CTYJICHTOB,;

4. oBIageHHE COBPEMEHHBIM ammapaToM IudQepeHIaIbHbIX YPaBHEHUH Ui Jlalib-
HEHIIero UCHojb30BaHUs B JPYIMX 00JIACTSIX MaTeMaTHMYeCKOro 3HAaHUS U AMCLU-
IUIMHAX €CTECTBEHHOHAYYHOI'O COJIEPIKaHUS.

w

1.2 3agaun TUCOUILTAHBI

3aagamMu M3y4eHUs TUCIUTUINHBI SBIISIOTCS:

1. momydeHue CTyJEHTaMH OCHOBHBIX TEOPETHYECKHX 3HAHUN (TEOpEeMbl CyIIEeCTBOBA-
HUS U €IMHCTBEHHOCTH, TCOPETHUYCCKHE OCHOBBI METOJOB PEIICHHS PA3JIMYHBIX TH-
OB YpaBHEHHIA);

2. QopmupoBaHUE TPEICTaBICHHUS 00 OCHOBHBIX THUNAaX IU(p(epeHITMaTbHBIX ypaBHE-
HUHN ¥ METO/IaX UX PELICHHUS;

3. BBIpaOOTaTh YMEHHUS M HABBIKM WCCIICOBAHUS W PENICHHS OOBIKHOBEHHBIX nudde-
PEHIMANBHBIX YPaBHEHUH, CUCTEM JIMHEWHBIX U] QepeHnaIbHbIX YPaBHEHHI;

4. npuoOpeTeHHe MPAKTUYCCKUX HABBIKOB PabOTHI ¢ MOHATHAMH M OOBEKTAMH Kypca
muddepeHIMaTbHBIX YPaBHEHHUI,

5. Hay4HuTh NPUMEHATH AU(PepeHIInaTbHbIE YPABHEHUS K PEIICHUIO Pa3IMYHbIX MPH-
KIAJAHBIX 337124 ((PU3HMUYECKUX, TEOMETPUYECKHX).

1.3 MecTo AucuMILuIMHBI (MOLYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuna «luddepennuanbabie ypaBHEHU» OTHOCUTCS K 00s13aTenbHOM yactu bio-
ka 1 "ucuunnunasl (Mogynau)" yuyebHoro miaHa. B coorBeTcTBUM ¢ paboyuM yuyeOHBIM IJIAHOM
JMCIUIUIHHA u3y4aercst Ha 2 Kypce (3-4 cemecTpsl) 1o 04HO# popme oOyueHus. Bua npomexy-
TOYHOU aTTeCTAllUU: YK3aMEH.

Mecto kypca B npodeccuOHaIbHON MOAr0TOBKE OaKamaBpa OMpeaesseTcsi posibio aud-
(depeHIaTbHBIX YpaBHEHUH B (DOPMUPOBAHMU BBICOKOKBAIU(PHUIIMPOBAHHOIO CIIEHUAINCTA IO
HanpaslieHUIo «MareMaTukay.

JUisi yCHeIHOro OCBOEHUS JAUCLUIUIUHBI O0O0y4aroIMiCs JOJKEH BIa/leTh 3HAHMSIMHU,
YMEHHUSIMH ¥ HAaBBIKAMH 10 TIPOTpaMMe JAUCHUIUINH «MaTeMaTH4ecKuid aHalm3y, «Anredpa» u
«AHanutudeckas reomMeTpusi». [laHHas AMCHMIUIMHA SIBIISETCS OCHOBOIIOJIATAIOLIECH Ui Aajib-
HEHWIIEero M3y4eHus TUCIUTUTIH BBICIIICH MaTEeMAaTUKA U MEXaHHKH.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3yJabTATOB 00y4YeHHS MO JMCUUILIMHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOCHHsI 00pa30BaTe/IbHOMH NPOrPaMMbl

N3yuenue manHOW ydeOHOW MUCIMILIMHBI HaIpaBiIeHO Ha (QopMupoBaHUE Yy 00ydaro-
HIMXCS CIIEAYIOINUX KOMIIETEHINMI:

PesynbraTel 00y4yeHHUs 10 AUCIUILUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKK W/WIIH OTIBIT JIESITEIbHO-
CTH))

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

OIIK-1 CnocobeH nmpuMeHsATh (DyHIaMEHTaJIbHBIE 3HAHUS, MOJIyYEHHbIE B O0OJIACTH MaTeMaTHYeCKUX M (WJIN)
€CTECTBEHHBIX HaYK, M MCIIOJIb30BaTh MX B MPO(ECCHOHAIEHOMN eI TeIbHOCTH




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

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

NOIIK-1.1 [Mpumensier 6a30BbIe 3HAHMUS, OTY-
YeHHbIE B 00J1aCTH MaTeMaTHYECKUX U(HMIH) ecTe-
CTBEHHBIX HayK

3HaeT TeopeMbl CYIIECTBOBAHUSA U €JUHCTBEHHOCTH pellle-
Hus 3agaun Komm A ypaBHEHMH M CHCTEM; TEOPEMBI O
OCP nns MTUHEHHON CUCTEMBI U JINHEMHOTO ypaBHEHUS /1 -TO
MOpsiIKa C TIOCTOSHHBIMU KO3()(UITMEHTaMH;, TeopeMy O He-
IIPEPBIBHOM 3aBUCUMOCTHU PELIEHUS OT IapaMeTpOB Ha KOM-
MaKTHBIX MHTEPBaJaX, TEOPEM 00 YCTOHYMBOCTH; CTPYKTYpY
MHOKECTBA PCIICHUN JIMHEWHOM CHUCTEMBbI U JIMHEHHOIO
ypaBHEHHUs 71 -I'O MOPsJKa

YMeeT pemaTe ypaBHEHHS MEPBOTO MOPSIKA: C Pa3Helsio-
IMAMHCS TMEPEMEHHBIMH, JIMHEHHbIE W IPHUBOISIINECT K
HHUM, YPaBHEHHS B HOJNHBIX AuddepeHnnanax; pemars Ju-
HeWHbIE OJHOPOJHBIC ypaBHEHHS / -TO IOPsAKa U OJHO-
POIHBIE CHCTEMBl YPaBHEHHH C IOCTOSTHHBIMH KO3(HIH-
€HTaMH M METOZOM BapHAIM{ IPOW3BOJIBHBIX ITOCTOSHHBIX
COOTBETCTBYIOIINE HEOAHOPOIHBIC YPABHEHHUS H CHCTEMBI

Bnaz[eeT HaBbIKaMH H606XOZ[I/IMLIX TEXHUYCCKHUX Hpeo6pa-
30BaHPII>i; HaBbIKaMHU TMPHUMCHCHUA NOJYUYCHHBIX 3HAaHUN B
ApyTrux 00J1aCTIX MATEMATHYECKOIO 3HAHUS U JUCHUITIN-
HaX €CTCCTBCHHOHAYYHOT'O COACPKAHUA

NOIIK-1.2 OuenuBaer u GOpMyJIHpPYET aKTyallb-
Hble M 3HAaUYUMBbIe MPOOIEeMbl (YyHAaMEHTAIBHOM
MaTeMaTUKU

3HaeT OCHOBHBIE MOHATHUS, CBONCTBA M3yUaeMbIX OOBEKTOB,
B3aMMOCBSI3U MEXJY HHMHM; IOCTAHOBKM OCHOBHBIX 3a]ady,
CTPYKTYPY (DOPMYJIUPOBKH YTBEPKACHUI

YMeeT BbIICTATh U UCCIENOBATh OCHOBHBIE OOBEKTHI B OT-
JICIbHOU TIPEIMETHOM 00J1aCTH MAaTEeMaTHYSCKOTO 3HAHHSI

Braneer HaBbIKaMu moucka M MepepadOTKH HEOOXOIMMOI0O
TEOPETHYECKOro MaTepuaia U3 pa3In4yHbIX HCTOYHHKOB

NOIIK-1.3 AHanu3upyer W NPUMEHSET HaBBIKH
BBIOOpa METOJOB pEHICHUs 3a1ad Ipodeccro-
HaJbHOW JAEATEIHHOCTH Ha OCHOBE TEOpETHYe-
CKHX 3HAHUH

3HaeT IMOCTAaHOBKM OCHOBHBIX 3aJad TEOPUH YpaBHEHU,
CTPYKTYpPY (DOPMYJMPOBKH M JIOKa3aTEIbCTBA YTBEPIKIE-
HHH, METOJIBI UX JIOKAa3aTEIICTB

Vmeer BBIACIATH U UCCICA0BATE OCHOBHEIC O0OBEKTHI B OT-
Z[CHLHOﬁ HpCI[MeTHOﬁ 00J1aCTH MaTEMaTHYECKOIO 3HAHUS

Bna;[eeT HaBbIKaMW HPUMCHCHUA [OJYYCHHBIX 3HaHPII>'I;
HaBbIKaMH H606XOI[I/IMBIX TCXHUYCCKHUX npeo6pa30BaH1/H7I

ITK-1 CriocobeH peliaTth akTyaJlbHbIE W BaXHBIE 33,1291 (yHIaMEHTAIbHON M IPHUKJIAJHOH MaTeMaTHKH

WIIK-1.1 3HaeT OCHOBHBIE IOHSATHUS, HIEH U Me-
TONBl (PYHIAMEHTAIBHBIX MAaTEMaTHYECKUX JIHC-
IUTUTHH T pelieHns: 6a30BbIX 3a7a4

3HaeT TeopeMbl CYLIECTBOBAaHUS M E€AMHCTBEHHOCTH pelle-
Hus 3agaud Komwm ans ypaBHEHUH M CUCTEM; TEOPEMBI O
OCP 15t TUHEHHON CUCTEMBI U IMHEWHOTO YpaBHEHUS 71 -TO
MOpsiIKa C TOCTOSTHHBIMU K03((QUITMEHTaMI;, TeopeMy O He-
MPEPHIBHON 3aBUCUMOCTH PELIEHUSI OT MapaMETPOB Ha KOM-
MaKTHBIX UHTEpBaJiaX, TeOpeM 00 YCTOWYHBOCTH; CTPYKTYPY
MHOXXECTBA pEIIEHUH JHMHEHHON CHCTEMbl U JIMHEHHOTrO
ypaBHEHHUsI # -T'O MOpsIKa

YMeer pemiath ypaBHEHHS MEPBOTO IMOPSIIKA: C PasIelsio-
IMAMHCS TEPEeMEHHBIMH, JIMHEHHbIE WM IPHUBOJSIINECST K
HHUM, YpaBHEHHS B HOJIHBIX AuddepeHnnanax; pemars Ju-
HEHbIE OJHOPOJAHBIE YPaBHEHMs 71 -TO MOPAIKA U OJHO-
POIHBIE CHCTEMBI ypaBHEHHH C MOCTOSHHBIMHU KO3 (HUITH-
€HTaM{ M METOJIOM BapHalll{ HPOU3BOIBHBIX MOCTOSHHBIX
COOTBETCTBYIOIINE HEOJHOPOAHBIE YPABHEHHUS U CUCTEMBI

BnaneeT HaBbIKaMH H€O6XO)_II/IMLIX TEXHUYCCKHX npeoﬁpa-
3OBaHHﬁ; HaBbIKaMU TMPHUMCEHCHUSA NOJYUYCHHBIX 3HAHUH B
ApYyTrux 00J1aCTIX MATEMATUYECKOrO0 3HAHUS U JUCHUIIIN-
HaX €CTCCTBCHHOHAYYHOI'O COJACPIKAHUA

WIIK-1.2 Ymeer nepenaBath pe3yJsibTaThl NpOBe-
JICHHBIX TEOPETHUUYECKUX M MPUKIAJHBIX UCCIENO0-
BaHUM B BUIE KOHKPETHBIX MPEIMETHBIX PEKO-
MEH/IAINH B TePMHUHAX NIPEIMETHOH 00IacTn

3HaeT MOCTAaHOBKM OCHOBHBIX 33/lad TEOPUU YPAaBHEHUI;
CTPYKTYPY (DOPMYJMPOBKH M JIOKa3aTeJbCTBA YTBEpIKIe-
HHH, METO/IBI X JIOKAa3aTeNIbCTB

YMeeT BBIACTATh W HCCIIE0BATh OCHOBHBIC OOBEKTHI B OT-
JIeITbHON TPEJIMETHON 001aCTH MAaTEMAaTHIECKOTO 3HAHUS




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

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

Bnaneer HaBbIKaMH NPUMCHCHHSA MOJYYCHHBIX 3HaHHI71;
HaBbIKaMU HeOGXO}II/IMLIX TCXHUYCCKHX npeoGpa3OBaHH171

WIIK-1.3 MmeeT HaBBIKM PEUICHUS MaTeMaThde- | 3HACT OCHOBHBIC MOHSTHS, CBOWCTBA M3YYaeMbIX OOBEKTOB,
CKHX 3aJ]a4, COOTBETCTBYIOIIMX KBAIM(UKAIMH, | B3aUMOCBSA3U MEXKAYy HHMH, IMOCTAHOBKH OCHOBHBIX 3aj1ad,
BO3HHUKAIOIIUX TPHU MPOBEACHUM HAYYHBIX U MPU- | CTPYKTYPY (GOPMYITUPOBKH M JOKA3ATEILCTBA YTBEPKICHHIMA
KJIAJIHBIX HCCIICIOBAHUM VYMeeT BHIAENITh U MCCIIEI0BATH OCHOBHBIE OOBEKTHI B OT-
JISITbHON TPEMETHON 001aCTH MAaTEMAaTHIECKOTO 3HAHUS
Brnanmeer HaBbIKaMH TOMICKAa M IEPepabOTKH HEOOXOIMMOTO
TEOPETUICCKOTO MaTepHajia U3 Pa3INIHBIX HCTOYHHKOB

PesynbraTsl 00yueHHs 110 AUCIUILIMHE TOCTUTAIOTCS B PaMKaX OCYIIECTBICHUS BCEX BH-
JIOB KOHTAKTHOM M CaMOCTOSTEJIbHOW pabOThl 00Y4arOUUXCsl B COOTBETCTBUU C YTBEPKACHHBIM
y4€OHBIM IIJIaHOM.

WHuaukaTtopel JOCTHKEHHSI KOMIIETEHIIMHA CUNTAIOTCS C(OPMHUPOBAHHBIMU IIPU JTOCTHKE-
HUU COOTBETCTBYIOLIMX UM PE3YJIbTAaTOB 00YUEHHUS.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT

OO0mast TpyI0éMKOCTh TUCITUTUIMHEI COCTABIISCT / 3a4eTHBIX equHUI] (252 Jaca), ux pac-
IpeJielIeHne Mo BUAaM padoT MpeACTaBICHO B TabIuIe

Bunsr padot Bcero dopma oOydeHus
4acoB OuHast
3 4
ceMecTp ceMecTp
(gacer) (aacer)
KonTakTHasi padoTa, B TOM 4ncje:
AyauTOpHBIE 3aHATHSI (BCEro): 106 68 54
3aHATHSA JIEKIIMOHHOTO THIIA 52 34 18
J1a00paTOPHBIE 3aHATHUS 70 34 36
MPAKTHYECKUE 3aHSITUS - - -
CEeMUHAPCKHE 3aHSTHSI - - -
HNnas koHTakTHAas padora:
KoHTpoIib caMOCTOSITENNbHON paboThI 8 6 2
(KCP)
IIpomexxyTtounas arrecranus (UKP) 0,6 0,3 0,3
J(IZ;MOCTOﬂTeanaﬂ pa6orta, B TOM 4ucC- 59 34 o5
Kypcosas pabora/npoext (KP/KIT) (moz-
TOTOBKA) i i i
KoHnTposnbHas pabora 26 16 10
Pacuérno-rpadugeckas pabora (PI'P)
(moAroToBKa) i i i
Pedepat/acce (moaroroska) - - -
CamocCTosITeIbHOE  M3yueHHEe pa3zieioB,
CaMOIIOATOTOBKA (TIpopaboTKa 1 MOBTOpE-
HHE JICKI[MOHHOI'0 MaTepHaia i Marepraia 24 14 10
Y4eOHHKOB M y4eOHBIX IMOCOOWH, MOATO-
TOBKa K JIAOOPATOPHBIM U MPAKTHYECKUM
3aHSITUSIM, KOJUIOKBUYMaM H T.J1.)
IToaroToBKa K TEKyIIeMy KOHTPOJIO 9 4 5
KonTpoasb:
HOHFOTOBKa K OK3aMCHY 62,4 35,7 26,7
OO6mas TpynoeM- | yac. 252 144 108
KOCTh B TOM YHCJe KOH- 130,6 74,3 56,3
TaKTHasi padoTa
3a4. en 7 4 3




2.2 Conepxxanue Q¥ CHUNLTAHBI
Pacnipenenenne BuaoB y4eOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3jenaM AUCIUIIIHHBL
Pa3nenbl (TeMbl) IMCHMIUIMHBI, H3y4aeMble B 3 cemecTpe (2 Kypce) (ouHas Gopma o0y-

YEHUS)
KosyectBo yacos
Bueaynu-
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHas TOpHas
Bcero pabota
pabota
JI 113 JIP CPC
1. Tema 1 OcHOBHBIC NOHSTHUS 10 2 - 2 6
5 Tema 2 ygaBHeHm HepBoro nopsiika. VHTerpupyemele THITI 38 6 i 16 16
ypaBHEHHH
3. Tema 3 Jluneiinsle cucteMsbl 1uQQepeHIalbHbIX ypaBHEHHN 36 14 - 14 8
4, Tema 4 JluneiiHble ypaBHEHUsI /1 -TO MOpsAKa 10 10 - - 0
5. Tema 5 HenuneliHble cHCTEMEI 8 2 - 2 4
HUTOI'O no pasdenam oucyuniurvl 34 - 34 34
Konrpons camocrosirensHo# pabotsl (KCP) 6 - - - -
IIpomexxyTounas arrectanus (MKP) 0,3 - - = -
IToaroToBKa K MPOMEKYTOUYHOMY KOHTPOJTIO 35,7 - - - -
O061as TpyJ0eMKOCTh 0 JUCIUILIHHE (3 cemMecTp) 144 | 34 - 34 34

Paznensr (Tembl) AUCHMIUIMHEL, U3ydaembie B 4 cemectpe (2 kypee) (ouHas Gopma o0y-

YCHMS)
KosnuecTBo yacos
Bueaynu-
Ne HanmeHoBaHUe pa3ziesioB (TeM) AymuTopHas Topf}ilaa
Bcero pabota
paboTa
J 13 JIP CPC
1.|Tema | JluneitHble ypaBHEHHs /1 -TO MOPsAKA 22 - - 14 8
. Tewma 2 HenpepriBHast 3aBUCUMOCTD peleHus 3agaun Ko ot 32 10 ) 12 10
HavyaJlbHBIX JIAHHBIX U [TApaMETPOB
3.|Tema 3 KpaeBsie 3a1a4n 25 8 - 10 7
HUTOI'O no pasdenam oucyuniunw 18 = 36 25
KonTtpons camocrosrtensHoi padotel (KCP) 2 - - - -
[IpomexxyTtounas arrecranus (UKP) 0.3 - - - -
IToaroToBKa K NPOMEXYTOUYHOMY KOHTPOIIO 35,7 - - - -
OO611as Tpy0eMKOCTh 1o auctmiuinie (4 cemectp) 108 | 18 - 36 25
O0111ast TPYA0EMKOCTb 110 JTUCIUATUIIMHE 252 | 52 - 68 59

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemunapsl, JIP — nmabopaTopHsie 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyZeHTa

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

HaumenoBanue pasacia

®dopma TeKyero

Ne (remb1) Coneprxanue paszena (TeMbl) KoHTpOIIS
1. OcHoBHble IOHATHA  |BBenenue. EcrecTBO3HaHME M MaTeMaTUYECKHUE MOJEIH.
VYpaBHEeHHE KaKk OCHOBHOWH OOBEKT M3y4eHHs B MareMaTHye-
cKkoil Mmojenu. Mogenu, coaepxkamme auddepeHnraIbHbe Tposepia noma-
ypaBHeHHA. Ilpumepsl 3amad, NpUBOAAMNX K IudepeHIu- HETO SAIaHMA,
aIbHBIM ypaBHeHUsM. OCHOBHBIE 3a7auil Teopuu Auddepen- YCTHRIH OTIPOC
LIMAJIbHBIX YPABHEHUM.
2. VYpaBHeHUS nepBoro|OCHOBHBIE HWHTETPHUpYEMBIE THIBI YpaBHEHHH [-ro mopsixka:
mopsiaka. VHTerpupye-|ypaBHEHHS C pa3AeILIIOIIUMUCS TEPEMEHHBIMH, JMHEWHBIC VerHbIit ompoc
MBI€ THITHl ypaBHEHUH |ypaBHEHHS W TIPUBOISNINECS K HUM, YPaBHEHHS B IOJIHBIX
JuddepeHmanax.
3. |JIuneitHble cuCTEMBI Hopmanpras cuctema auddepeHnnanbuex ypasHenuil I-ro| IIposepka momar-




i depeHInanbHBIX
ypaBHEHUI

nopsaka. Bexropnas 3anuce. ®a3oBoe mpocTpaHcTBo. Pemre-
HHe cucteMbl AupdepeHInaNbHbIX ypaBHeHHH. M HTerpanpHas
kpuBasi. 3agaya Komm. Jluneiinsle cucteMsl auddepeHnnanb-
HBIX YpaBHEHUH (C KOMIUIEKCHBIMH K03((dUIMEeHTaMH U CBO-
0oMHBIMH YJIeHAMH). MaTpU4HO-BEeKTOpHasl 3amuck. [IpuHimn
CYNeprno3unuy. DKBUBAIEHTHOCTh 3afauu Komm ans nunei-
HOHM CHCTEMBI U UHTETPAIBHOTO ypaBHeHUs. Teopema cylie-
CTBOBaHHUS M €IMHCTBEHHOCTH pelleHHsa 3anadn Komm mms
JIMHENHBIX cucTeM. JIuHelHble omHOpOAHBIE cucTeMbl. IIpo-
CTPaHCTBO peunieHu. DyHIaMEHTalbHAs CUCTEMA PEIICHUU.
Bponckuan. Kpurepuil 1MHEHHON HE3aBUCUMOCTH PELICHHM.
®opmymna Octporpanckoro — Jlmyswmisa. [IpencraBnerne 00-
LIEro pelIieHHs IpU NMoMOomM (YyHAAMEHTAIBHON MaTpHIbL.
MHoxecTBO (yHIaMEHTaIBHBIX MaTpul. MeTon BapHaluu
MOCTOSIHHBIX, (hopmyna Komu. Marpuna Korm, €€ cBoiicTa
JluHeWHBIE CHCTEMBI C TIIOCTOSHHBIMH KO3(duIeHTaMu.
Haxoxnenve QyHIamMeHTa bHOW CUCTEMBI PEIICHUH METOI0M
HeonpeesIeHHbIX K03 uIreHToB.

HEro 3aJaHus, ca-
MOCTOSITEIIbHAS
pabora

JIuneinebie
1 -ro nopsaka

YpaBHEHHUS

Jlunelinble ypaBHeHUs /1 -TO nopsaka. CBefeHNE K TUHEHHBIM
cucremaM. IIpunnun cynepnosunuu pemenuii. IIpocrpanctso
pelieHnii oIHOpOAHOTO ypaBHeHUs. BpoHckuan. Kpurepwuii
JIMHEHOW HE3aBUCUMOCTH pelleHuil. JIuHeiHble HEOAHOPOI-
HBIE YpaBHEHUs 71 -TO MOpsAKA, METOJ Bapuauuu. OyHKIUSI U
¢dopmyna Konm. YpaBHEeHHs ¢ OCTOSHHBIMH KO3 duireHTa-
mu. DyHnaMeHTanbHAsE CUCTEMA PELIEHUN ypaBHEHUs C IIO-
CTOSIHHBIMH KO3 duienTamu. Oynkuust 1 popmyna Komm
JUIsL ypaBHEHUsI C MMOCTOSIHHBIMU KO3 PHITEHTaMH.

[IpoBepka nomarni-
HEro 3aJaHus, ca-
MOCTOSITEIbHAS
pabota

Henuneiinble cucTeMbl

Henuneitnbie cucteMbl. DKBUBAJICHTHOCTh 3a1auu Komm wH-
TErpaJIbHOMY ypaBHEHHUIO. TeopeMa CyIIeCTBOBAaHUSA U €JIUH-
CTBEHHOCTH peuieHus 3aaauu Koy,

[IpoBepka nomarni-
HEro 3aJaHus,
YCTHBII OIIPOC

HemnpepsiBHast

Komm ot
JTAHHBIX ¥ TApaMETPOB

3aBHUCH
MOCTb pPCHICHHUA 3aJia4y
Ha4daJIbHbBIX

Jlemma I'ponyonna — bennmana. HenpepbiBHasi 3aBUCUMOCTh
peuleHus OT IapaMeTpoB. Y CTOMYUBOCTB peleHuil no Jlamy-
HOBY. ACHUMITOTHYECKas YCTOMUMBOCTb. YCTOHYMBOCTH IMpPH
MIOCTOSTHHO JICHCTBYIOIMX BO3MYIIeHUX. OnHOBpeMEHHas
YCTOWYMBOCTH (aCHMIITOTHYECKAs YCTOHYMBOCTD) BCEX pelle-
HUW JIMHEWHOW CHCTEMBI. YCTOWYHMBOCTH (ACHMITOTHYECKAs
YCTOWYMBOCTD) JTMHEHHBIX CHCTEM M OTPAaHUYEHHOCTH (CTpEM-
JIEHUE K HYJIO TIpH [ —> 00 ) pelIeHuid OJHOPOJHONU CUCTEMBI.
YcroiunBocTh (aCHMITOTHYECKAss yCTOWYHMBOCTB) CHCTEM C
MOCTOSTHHBIMA K03 urmmentamu. Kpurepmit ['ypeuma (6e3
JIOKa3aTeNNbCTBa). Y CTOWYMBOCTH T10 MEPBOMY MPUOIMIKEHHIO.
[ocranoBka 3amaun. Teopema JlsmyHOBa 00 YCTOWYHBOCTH 1O
TIepBOMY NPUOIMKEHHIO.

IIpoBepka nomarni-
HEro 3aJaHus, ca-
MOCTOSITEIbHAS
pabota

KpaCBBIC 3aJa4un

Kpaesbie 3agaun lItypma — JlnyBusuis. OCHOBHbIE HMOHATHUS.
Teopema 00 amprepHaTHBe. MHTerpampbHOE MpeICTaBICHUE
pemeHust HeonHoponHOW 3amaun. Dynkmua [puna. Crex-
TpanbHas 3amada. CoOCTBEHHbIE 3HAU€HUS! M COOCTBEHHBIE
¢byHKIMM KpaeBod 3amauu. Teopema CyLIECTBOBaHHMSI COO-

CTBEHHBIX 3HAYECHMH.

IIpoBepka nomarni-
HEro 3aJaHus, ca-
MOCTOSITEIbHAS
pabota

2.3.2 JlaGopaTopHble 3aHATHSA (MPAKTHYECKHE / CEMUHAPCKHUE 3aHATHsI/ JlabopaTop-
HbIe padoThI)

HaumenoBanue pasacia

®dopma TeKyIero

Ne Temartuka 3aHsTHI/PabOT
(Temer) KOHTPOJIA
1. OcHoBHble TIOHATHS ~ |OCHOBHBIE MOHATHS Teopuw AuddepeHnnanbHeIX ypaBHeHuH | [IpoBepka qomarm-
(pemenue, 3agava Komm, mopsaok ypaBHEHHS. HETO 3aJaHus,
YCTHBIU OIIpOC
2. | YpaBHeHus nepBoro|OCHOBHBIE HWHTETpHPYEMBbIe THUIBI ypaBHeHHH I-ro mopsaka:| IIpoBepka momarni-
nopsinka. VHTerpupye-|ypaBHeHHS C pa3feSIONIMMUCS TEPEeMEHHBIMHU, JHHEHHBIE| HEro 3aJaHus,

MBI€ THITBl ypaBHEHUN

YpaBHCHUA U HNPUBOAAIINCCA K HHUM, YPaBHCHHSA B IIOJHBIX

i depeHnmanax.

KOHTpOJIbHasl pabo-
Ta




3. |JIuHeliHBIE CUCTEMBI HopmanbHast cucrema aunddepeHuanbHeIX ypaBHeHU# [-ro
muddepeHunantbHbIX nopsaka. Bexrtopnas 3amuce. 3agaua Komwu. JIuneiiHble cu- Iposepka goMar
ypaBHEHUH CTEMBI C MOCTOSTHHBIMU Kodddurmenramu. Haxoxnenune ¢yn- POBEp

. . HETro 3aJaHus, KOH-
JAMEHTAJIbHOH CHCTEMBI PEIIeHUH METOAO0M HEeOIpeaesIeHHbBIX
TpoJibHasl paboTa
ko3 dunmentoB. Meros BapHalMu MOCTOSIHHBIX, (opMmylia
Komn.

4. | Jluneitnple  ypaBHeHust|JIMHeiHbIe ypaBHEHUs /1 -TO NOpPSAJKa. Y PaBHEHUS C MOCTOSH-

N -ro nopsiaka HeIME KOd(dunmenramu. dyHnamenTanpHas cuctema pere-| IIpoepka momar-
HUH ypaBHEHHSI C TOCTOSIHHBIMHU Kod(¢uunentamu. OyHKIMsI| HETO 3a1aHuUs, KOH-
u popmyna Ko st ypaBHEHHS C TOCTOSHHBIME KO3(G(HUIH-| TpojbHas paboTa
eHTaMmu. MeTos Bapuanuu.

5. |Henuneitnble cucteMbl  |HenmuHeiHble cucTeMbl. DKBHBaIEHTHOCTH 3anaun Komm uH-| IIpoBepka momari-

TerpajJbHOMY ypaBHEHHIO. Teopema CyIeCTBOBAaHMS U €IUH-| HEro 3aJaHus,
CTBEHHOCTH perieHus 3a1aun Komu. YCTHBIN OIIpOC
6. |HenpepsiBHas 3aBHCH| . . IIpoBepka qomari-
VYceroituuBocTth pemieHuid 1no JIAmyHOBY. AcUMOTOTHYECKAs
MOCTb peEIlleHHs 3ajady . . . HETO 3a/1aHus, ca-
ycroituuBocth. Kpurepuii ['ypBuna YcToiuMBOCTh IO NEPBO-
Komm oTr HadvanbHBLX MOCTOSITENbHAs pa-
My TIPHOIKCHHUIO.
JIAHHBIX M ITapaMeTPOB Oora
7. |KpaeBsie 3amaqu Kpaesbie 3agaun lItypma — JInyBusuist. OcHoBHble noHATHA. | [IpoBepka nomari-
Teopema 06 anprepHatuBe. @yHkums ['puna. CrekTpaibHas|HETo 3aJaHus, KOH-
3aJaya. TpoJsibHasl paboTa

[Tpu u3yyeHNH TUCHMILIMHBI MOTYT NMPUMEHSATHCS AIEKTPOHHOE 00YYEHHUE, TUCTAHIIMOH-
Hble 00pazoBaTenabHble TexHonoruu B coorsercTBuu ¢ ®I'OC BO.

2.3.3 llpumepHas
Kypcossie paboTb1

TEeMATHKAa KyPCOBBIX PadoT (IIPOEKTOB)
HE TIPETYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs 1JIs1 CAMOCTOATEIbHOH pPadoThl
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

IepeyeHsb yueOHO-METOAMICCKOTO OOCCIICUCHUS TUCIIMIUTHHBI IO BBITIOJTHE-

(3x3ameH)

2023 1.

Ne Bung CPC HHIO CAaMOCTOATENBHON PaboTHI
1 |IIpopabotka yueOHOTO (TE0- |MeTonuueckue yKa3aHus 110 BBIMOJHEHUIO CAMOCTOSATENIBHOI paboThl 00y-
PETHYECKOT0) MaTepuaa YaroImuXcs. Y TBEpKACHHI Ha 3aceqannu CoBera QaKyIbTeTa MAaTEMAaTHKU H
komibroTepHbIX Hayk @T'BOY BO «Ky6I'V». IIporokosn Ne 3 ot 20 ampenst
2023 .
2 |BpimonHeHue fOMaIIHUX 3a- |MeToANYecKHe yKa3aHHsl IO BHIIOJHEHHIO CaMOCTOSTEIbHON paboTh! 00y4a-
JlaHWi (pemenne 3a1aq) Iomuxcsl. YTBepKieHbl Ha 3acenannn CoBeTa (aKynbTeTa MaTeMaTHKU U
komnboTepHEIX Hayk @T'BOY BO «Ky6I'V». [Ipotokon Ne 3 ot 20 ampenst
2023 r.
3 |IloaroroBka K TeKymemy Mertonuueckne yka3aHuUs 110 BBITOJHEHUIO CAaMOCTOSTENILHOM padoThl 00yya-
KOHTPOJTIO Iomuxcsl. YTBepsKieHb! Ha 3acenanny CoBeTa (aKynbTeTa MaTeMaTHKU U
komnboTepHEIX Hayk @T'BOY BO «Ky6I'V». [Ipotokon Ne 3 ot 20 ampenst
2023 r.
4 |TIpomexyTouHas aTTectanus |MeToAM4YeCKUe yKa3aHusl [0 BBIIOJIHEHHIO CaMOCTOSTEIbHON paboThl 00y4a-

fomuxcs. YTBEpkIeHbI Ha 3aceqannu CoBeTta GaKyIbTeTa MaTEMATHKH U
koMmbioTepHbIX Hayk PT'BOY BO «Ky6I'Y». [Tpotokon Ne 3 ot 20 anpenst

Y4ebHO-MeToIMYeCKHe MaTepualbl JUIs CaMOCTOSTEIbHONM pPabOThl OOydaromuxcs u3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbs (OB3) mpenocrasistores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U BOCHPUSATHS HH(DOPMAIIH:

JUig U1 ¢ HapyLIeHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B popMe JIEKTPOHHOI'0 IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoM popme Ha si3b1ke bpaiins.

JUid U1 ¢ HapyLIEHUSIMU CiIyXa:




— B IIeYaTHOM opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C 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 OCBOEHUHU IUCHUIIUHBI (MO-
AyJasl)

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

Lenp 1abopaTOpHBIX 3aHATHM — HAYYUTH CTYACHTA MPUMEHSTH MOJYYECHHbIC HA JICKITUSIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U UCCIEIOBAHUIO KOHKPETHBIX 3a7ad. B kaxaom cemectpe
MIPOBOJIATCSI KOHTPOJIbHBIE PAaOOTHI /1715l TPOBEPKHU YCBOCHHS MaTepualia CTyICHTaMHU.

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

NudopmaninoHHbie TEXHOIOTUH, IPUMEHSIEMbIE TIPU U3YUECHUU AUCLUUILIIMHBL: HUCIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYPCOB, MOCTYIMHBIX B MH()OPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON
cetu HTEpHET.

AJnanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHIEMBIC MPU U3YYCHUH JTUCIUILIAHBI
— JUISl UL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS IPEAYCMOTPEHA OpraHU3alus KOH-
CyJIbTAallUi C KCIIOJIb30BAHUEM BJIEKTPOHHOM IMOYTHI.

Jnst v ¢ orpaHM4EeHHBIMA BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3aLIMs
KOHCYJIbTallMii C UCIIOJIb30BAHUEM AJIEKTPOHHOU IMOYTHI.

4. OneHOYHbIE CPeACTBA /15 TeKyIero KOHTPOJIsA YCIeBAeMOCTH U MPOMEKYTOYHOMH
aTrecTauuu

OreHOuHBIE Cpe/CTBA MpEeIHA3HAUYEHBI JJIi KOHTPOJIL M OLIEHKH 00pa3oBaTeIbHBIX J0-
CTH)KEHUH 00y4YaroIMXcsi, OCBOMBUIMX IMPOrpaMMy Yy4yeOHOM AUCHMILIUHBI «JluddepeHunans-
HbIE YPaBHEHUS».

VuebHas AeATENBbHOCTh MPOXOJUT B COOTBETCTBMM C IpaUKOM ydeOHOro Ipolecca.
[Tponiecc camocToATeNbHOM pabOTHl KOHTPOJIUPYETCS BO BpeMs ayJUTOPHBIX 3aHATHI M MHIU-
BUyaJIbHBIX KOHCYJIbTAIUM.

OneHOYHBIMU CPENCTBAMU JUCLMILIMHBL ABIISIOTCS CPEACTBA TEKYLIETO KOHTPOJIA (KO-
JIOKBUYMBI, KOHTPOJIbHBIE pa0OThI, a TAK)KE HA JJAOOPATOPHBIX 3aHATUSX — OTBET Y JOCKH M MPO-
BepKa JJOMAIIHUX 3aJlaHHii) ¥ UTOTrOBas aTTecTalus (3K3aMeH).

CTpyKTYypa OLIEHOYHBIX CPE/ICTB JJIsl TeKYLIeil H MPOMEKYTOYHOM ATTeCTAIMU

KOH 1 HAMMCHOBAHUEC HaumMeHnoBaHue 0I[EHOYHOTO CpeAcCTBa

Ne Pe3ynbrarel 00y4deHus
UHAUKaTOpa . IIpomexxyTounas
n/m (B coorBerctBu ¢ 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
NOIIK-1.1  Ilpumenser | 3naer TeopeMmbl cymie- | KonTponsHas pabora Nel mo | Bompocs! Ha 3k-
0a30Bblc 3HAHMS, TMOJNy- | CTBOBAHHS W EJWHCTBEH- | TeMe «YpaBHeHusI TepBoro | 3amene 1-4 (3
YeHHbIE B 00JIACTH MarTe- | HOCTH pemeHus 3aJadd | MOopsSIKa. WuTerpupyemsie | cemectp)
MaTryecknx n(wmm) ecre- | Komm mig ypaBHeHuit 1-To | TUIIBI ypaBHEHUI
1 CTBEHHBIX HAayK nopsjaka; ymeer pewarh | TumoBoit pacyer Nel mo teme
WIIK-1.3 CamocTosiTeNnb- | ypaBHEHHS MEpPBOr0 IO- | «YpaBHEHUS IEPBOTO IMOPSI-
HO U KOPPEKTHO peIlaeT | pAfKa: C pasAciAoIINMMHU- | Ka. MHTerpupyemMble  THIIBI
CTaHJapTHHIE 3a7auu | cA IEePEeMEHHBIMH U IPU- | ypaBHEHHID»
(yHIaMeHTaIbHOM U | BOJSIIMECS K HUM, JINHEH-
NPUKIAJHOM MaTeMaTUKH | Hble M TPUBOJAIIMECST K




HHUM, YPaBHEHUSI B TOJHBIX
i depernmanax

HOIIK-1.1  Ilpumenser
0a3oBbICc 3HAHWA, MOIY-
YeHHBIE B 00JacTH Mare-
MaTH4YeCKUX H(MIIN) ecTe-
CTBEHHBIX HayK

WIIK-1.1 3nHaer oCHOB-
HblE TIOHSTHS, WA W
MeTonbl  (yHAaMEHTalb-
HBIX MaTeMaTHYEeCKHUX
JVCLUIUIMH JUIS PELICHUS
0a30BBIX 33724

HIIK-1.3 Camocrosrens-
HO M KOPPEKTHO peEIaeT
CTaH/apTHBIC 3aJa4n
(hyHIaMeHTaIbHOM u
MPUKJIQTHOW MaTeMaTHKH

3HaeT TeopeMy CyIIecTBO-
BaHWA W EAWHCTBEHHOCTH
pewienns 3azaun  Komm
JUISL  JIMHEHHBIX —CHUCTEM;
teopemy o ®CP mns cu-
CTEM C IIOCTOSHHBIMH KO-
s QUIUCHTaMU; CTPYKTY-
Py MHOXECTBa peIICHHN
CHCTEM; YyMEeT peliaTh
OJHOPOJHBIE CHCTEMBI
YPaBHEHUM € IMOCTOSHHBI-
MH KOX(QPHUIHEHTAMH H
METOIOM BapHalH IIPO-
W3BOJBHBIX  MOCTOSTHHBIX
COOTBETCTBYIOLIIME HEOH-
HOPOJHBIC CUCTEMbI

KontponsHas pabdora Ne2 mo
TeMe «JIuHeiHble CcHCTEMBI
mudQepeHInaNbHbIX  ypaBHe-
HHUID)

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

Bormpocs! Ha 3k-
3ameHe 5-14

NOIIK-1.1  IIpumeHnset
0a3oBble 3HAHMS, TIOTY-
YeHHbIe B 00JIaCTH MaTe-
MaTH4YeCKUX H(MIN) ecTe-
CTBEHHBIX HayK
HOIIK-1.3 Ananuszupyer
U TIPUMEHSET HaBBIKH
BBIOOpPa METONOB pelle-
HUA 3a1ad  Ipodeccro-
HaJlbHOM  JICSATENBHOCTH
Ha OCHOBE TEOPETUYECKUX
3HAHUM

3HaeT TeopeMy CYIIECTBO-
BaHUS U CAMHCTBCHHOCTH
pemienus 3anayn  Komm
JUIT HETTMHEWHBIX CHUCTEM;
yMeeT CBOOUTH 3amady
Komm x cooTBeTcTByIO-
aeMy HUHTETPATEHOMY
YpaBHEHHIO; BIAACET Me-
TOJIOM TIOCJICIOBATEIBHBIX
MIPUOIIKCHU

VYernbiit onpoc no teme «He-
JIMHEWHBIE CUCTEMBD»,
npoBepKa 1/3

Bompocs! Ha 3k-
3amene 15-16

NOIIK-1.1  IIpumenset
0a3oBble 3HAHMS, TIOTY-
YeHHBIE B 00JIacTH Mare-
MaTHYeCKUX H(WJIH) ecTe-
CTBCHHBIX HAayK

HIIK-1.1 3HaeT ocHOB-
HBIC TIOHATHS, HIIEH U
METOBI PyHIaMEHTAaIb-
HBIX MaTEMaTHYECKUX
JUCHHUTUIAH [T PEIICHHS
6a30BBIX 33724

HNIIK-1.3 CamocrosTenb-
HO U KOPPEKTHO peInaeT
CTaHJapTHEBIE 3amaqn
(hyHIaMeHTaNEHOM u
MPUKIIATHOW MaTeMaTHKH

3HaeT TeopemMy CYIIECTBO-
BaHUS U EAMHCTBEHHOCTH
pemienns 3anadn  Komm
JUIsl JINHEHHOTO YpaBHEHUS
N -To TIOpsAKa; TEOPEMY O
OCP s ypaBHEHUS C
HOCTOSIHHBIMH KO3 pH1IU-
€HTaMH; CTPYKTYpy MHO-
J)KECTBAa pEUIeHUN ypaBHe-
HUS;, yMEeT pemaTh OJIHO-
pOIHBIE YpaBHEHHUS C TI0-
CTOSTHHBIMH K03 urmeH-
TaMH ¥ METOJOM BapHa-
UM  TPOM3BOJIBHBIX MO-
CTOSIHHBIX COOTBETCTBYIO-
1€ HEOJHOPOIHBIE YpaB-
HEHUsI

Konrponbuas pabora Nel mo
TeMe «JIuHeliHble ypaBHEHUs
N -ro mopsiaKa

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

NOIIK-1.1  Ilpumenser
0a3oBbIe 3HAHMS, TIOTY-
YeHHblEe B 00JacTH Mare-
MaTHYECKUX M(WIIN) ecre-
CTBEHHBIX HayK

HUIIK-1.3 Camocrositens-
HO M KOPPEKTHO peIlaer
CTaH/IapTHbIC 3a7a4uu
(hyHIaMEeHTaIbHON u
MPUKJIAIHON MaTeMaTHKH

3HaeT TeopeMy O Hempe-
PBIBHOM 3aBUCHUMOCTH pe-
menus 3agaun Komm ot
HaYaJbHBIX JAHHBIX W Ta-
pameTpos, KpUTEPHH
YCTOMYMBOCTH  (ACHUMIITO-
TUYECKOM yCTOMYMBOCTH)
JIMHEHHBIX CUCTEM; YMEET
pelaTh ypaBHEHHs MEPBO-
ro TOpsjaKa, JUHEHHbIE
CHCTEMBI U ypaBHEHUs 7l -

KonrponbHast pabora Ne2 mo
teme «HemnpepbiBHas 3aBUCH-
MOCTb perienus 3aaaun Ko
OT HA4YaJIbHBIX JAaHHBIX U IIa-
paMeTpoB»

Bompocsl Ha 3k-
3amene 11-17

ro opsiKa
NOIIK-1.1  Ilpumenser | 3Haer anpTepHatuBy | CamocrosTensHas pabora Ne3 | Bompocsl Ha 9K-
Ga3oBble 3HaHms, nony- | ®pearonsma; ymeer pe- | 00 Teme «Kpaesbie 3anaum» 3ameHe 18-22
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YeHHble B o0ylacTW Mare- | mIaTh  KpaeBble 3anauu | Tumosoii pacuer Nel mo Te-
marndeckux u(mm) ecre- | LUltypma—JInyBuns , | Mam 1-7
CTBEHHBIX HayK CIEKTpaJIbHBIE 3a1a4H

TunosBbie KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTepPUaJibl, He0OX0AMMbIE 1JIfl OLIEeHKHU 3HA-
HUIl, yMEHU i, HABBIKOB M (WJIH) ONBITA eI TeJIbHOCTH, XapaKTEePU3yIIHUX 3Tanbl (opMu-
POBaHMs KOMIIETEHIIUI B Mpo1ecce 0CBOeHHs 00Pa30BaTe/bHOI NPOrpaMMbl

[IpumepHbIe 3a1aHus:

1. HaliTu perienue ypaBHEHUI

a) 2ty1—x*dt +xdx=0;
Yy

6) y’:e_X+%, y(1)=0;
X _¢.

B) X 1 t;

r) x’—xtgt+x2cost:0;

n (x+3y)y'=1,
¢) (2tx—1)dt+(3x* +t?)dx=0.

2. Pemts 3amaqy Komm {);/’,z XS_in(Zx , X(0)=1, y(0)=2.

X'=2X+Yy+22

3. Pernuts cuctemy { Y =2Z—X cM=-1, A23=1.
72'=3z2-2x

X'=2y-5x

y' =x—6y—2e*"

4. PelunTh JINHEHHYIO CUCTEMY {

5. Haiitu ®CP, olmiee pemieHne TMHEHHBIX YpaBHEHUMH:

a) X" +2x"+x=0;
6) 9"+ x" =0.
6. Pemnth 3anauy Kommu:

X"+4x"+3x=0, x(0)=0, x'(0) =1.
7. Beimucatre @CP, eciiu n3BeCTHBI KOPHU XapaKTEPUCTHUECKOTO YPABHEHHSI
a) M 2=0; A3a=-6; Ase = 2%7i;
0) A2 =2; A3a=—1+4i; Aspg=—144i.
8. SBnsrorcsa nu GyHkuK X ()= e’ —e?u X, ()= 2e¥ + e H3 pEeLIEHUsIMUA YPABHEHUS:
X"—XxX'—6x=07?
9. PemuTh ypaBHEHHE, UCTIONB3Ys GyHKIKI0 Komu:
X"—8x"+17x=¢e", x(0)=x'(0)=0.
1
e' +1

14 ]
10.Pemmutes ypaBHEHHE METOIOM BapHaIlMi IPOU3BOJILHEIX MOCTOSHHEIX X + X =
Yy

11. Penuts ypaBHeHHE 1o BHy cBoboaHoro unena X —4X' =15t +sin2t .
12. OueHuTh, HACKOJIBKO OTJIMYAIOTCS PEUICHUs 3a/1a4 Ha OTpe3ke [2, 3]
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y'=siny —Ccosy + X z'=sinz—-cosz

y(2)=01

2(2)=0,3

13. Ucnonb3ys onpeneneHne yCTOMUMBOCTH 1O JISmyHOBY, MCClI€IOBaTh YCTOMUMBOCTD pellie-

Hus 3anaun Komm: Y+ 2y =0, y(l) =2.
X

14. UccnenoBaTh yCTOMYMBOCTh TPUBUAJILHOIO PEIICHUS HEIMHEHHON CUCTEMBbI:

XI

=In(1-3y)+xy

y'=2e* —3siny—2-y*

15. Pemuts kpaeByio 3amaay: Y +Yy =1 y(0)=0, y’(%) =0.

16. CymectByert u ¢pynkuus I'puna kpaeBoii 3anaun? Ecnu 1a, ToO MOCTPOUTH €e:

a)y'+y="1x), y(0)=0,Yy'(7)=0;
6)y"=f(x), y'(0)=0, y'(1)=0.

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

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

33‘{CTHO-3K3aMeHaHI/IOHHI)Ie MaTepuaJibl 1Jisd l'[pOMC)KyTO‘lHOifI aTrrecranmuu (3aqu/

IK3aMeH)

AN S

10.

11.

[IpuMepHBIE BOIIPOCHI K IK3aMEHY:

3 cemecTp
JuddepenunansHoe ypaBHeHUe nepBoro nopsaka. OcHoBHble MoHATHA. ['eomerpuue-
CKMI CMBICJI YPAaBHEHHUS IIEPBOTO MOPAIAKA.
YpaBHEHUs C pa3IeIAOIUMUCS IIEPEMEHHBIMUA U IIPUBOJALIUECS K HAM.
Jlunelinble nuddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSAAKA U IPUBOASIIUECS K HUM.
VYpaBHeHUs B MOJIHBIX Tuddepeniranax. HTerpupyomuii MHOKUTENb.
Cucrtembl OOBIKHOBEHHBIX JH(QepeHIMaIbHbIX ypaBHEHUH, BekTopHas 3anuch. 3anaya
Komm.
Cucremsl JIMHEHHBIX TU(GEepeHIMaTbHbIX YPaBHEHUH B HOpMaIbHOU (hopMe, MaTpUUIHO-
BEKTOPHAsl 3aIIMCh. DKBUBAJIEHTHOCTh KOMIUIEKCHON M BEILIECTBEHHOU CHUCTEM.
Teopema cylecTBOBaHMS U €IMHCTBEHHOCTHU pelleHus 3aaaun Koy uid JIMHENHON cu-
CTEMBI.
Jlunelinple cuctembl AU depeHInaNIbHBIX YPaBHEHUH, MPUHLIUI CYNEepHO3ULIUU pellle-
HUU U CIEICTBUSA U3 HETO.
JluHeliHasi 3aBUCHUMOCTh M HE3aBUCHUMOCTb BEKTOp-(GYHKUUH. JIMHEHbIE OHOPOIHBIE
cucreMsl. [IpocTpancTBO penieHui.
@yHaameHTanbHas cucteMma pemennid Onpenenurens Bponckoro. Kputepuil nmuHelHoM
HE3aBUCHUMOCTH PELICHUN OJHOPOJHON CUCTEMBI.
@dyHaaMeHTalbHas MaTpHIa, cBoiicTBa. Ob1ee perleHne JMHEHHONH 0THOPOIHON cHcTe-
MBI.
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12.

13.
14.

15.
16.

10.

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

Jlunelinbie HEOMHOPOIHBIE CUCTEMBI TU(depeHITMANBHBIX ypaBHEHUH. MeTo1 BapuaIui.
®opmyna Komm.

Marpuna Kouu u ee cBoiicTBa.

Jluneiinble cucteMsl U depeHINalbHbIX YPaBHEHUN C MOCTOSIHHBIMU KO3 pUIeHTa-
Mu. Teopema o GyHIaMEHTAIBHOW CUCTEME PEIICHHUH.

Jlemma 006 SKBUBaJIEHTHOCTH 3a/1auy Kollln MHTerpaqbHOMY YPaBHEHUIO.

Teopema [1ukapa cyiecTBOBaHUS U €IUHCTBEHHOCTH perieHus 3aaa4yu Koy,

4 cemecTp
Jlunetinple muddepeHnraTbHble ypaBHEHHUS N-TO TMOpsAaka (OCHOBHBIC ONpEACICHUS,

IpUMEpBI). DKBUBAJIEHTHOCTh JTMHEHMHON CHCTEME.

Teopema O MPOCTpaHCTBE PEUICHUN JIMHEHHOTO OJHOPOAHOrO audepeHnnanbHOro
ypaBHEHUs N-TO NOpsIKa.

JluneliHasi 3aBUCUMOCTh U HE3aBUCUMOCTH (yHKIMNA. KpuTtepuil muHeiiHON He3aBUCHMO-
CTH PEIIeHUI 0THOPOIHOTO M (hepeHIHaTLHOTO ypaBHEHUS N-TO TOPSIIKA.
@dyHIaMeHTalbHasl CUCTEMA PELLEHUH, €€ CBA3b C OOLUM PELIEHUEM YPaBHEHHUS.
JIuneitHoe HeomHOpOoHOE U depeHnaIbHOe YpaBHeHHe N-To nopsaka. [Ipunmun cy-
NIEPIO3ULINN PEIICHUN U CIEACTBUS U3 HETO.

Meroa Bapuanuu Ui JTHHEHHOTO HEOAHOPOAHOTO aAuddepeHnnanbHoro ypaBHeHus N-
ro MopsaKa.

Oyukuua Komm. @opmyna Komn.

Teopema 0 ¢yHIAMEHTAIBFHOW CHUCTEME peIIeHHH JUHEHHOro anuddepeHInaIbHOTo
ypaBHEHHSI N-TO MOPS/IKA C TIOCTOSHHBIMU KO3 (DUITHEHTaMU.

HaxoxpaeHue bacTHOro pelieHus JMHEWHOIO0 HEOJHOPOJIHOTo aud@epeHnnanbHOro
ypaBHEHUsI N-TO MOpsiKa Mo BUILY cBOOOHOTO wieHa f(X).

Oyuknus Komm st nuueliHoro nud¢gepeHunansHoro ypaBHeHus: N-ro nopsijaka ¢ mo-
CTOSIHHBIMU K03(pPHIIIEHTaMu.

Jlemma bennmana.

HenpepsiBHas 3aBUCUMOCTB pemieHns 3aaa4n Komm oT HavanbHBIX TaHHBIX.
VYcroitunBocTh perieHnii no JIsnmyHoBy (onpenenenus, IpuMepsl).

VY cTolunBOCTh MUHENHBIX cucTeM AU(PEepeHIInaTbHBIX YPaBHEHUH.

Y cTOMYNBOCTD TMHEHHBIX OAHOPOIHBIX CUCTEM AU((epeHIINaTbHBIX YPaBHEHUH.

VY CcTOMYNBOCTD JIMHEHHBIX CUCTEM AU PepeHIInanbHbIX YPaBHEHUI C TOCTOSSHHOW Mart-
punei. Kpurepuii I'ypeuna.

VY cTOoMYUBOCTD 110 IEPBOMY MPHUOIMKEHHUIO.

Kpaessie 3aaun (onpeaeneHus, IpuMephl).

Teopema 006 anbTepHaTUBE.

®ynkuus ['puHa 1 ee mocTpoeHue.

[IpencraBnenue perieHus KpaeBoi 3a1aun yepe3 pyHkuo [ puHa.

CnekTpanibHas 3a1aya.

Tunosble 3aJav9Yi, BBIHOCUMBbIC HA IK3aME€H

3 cemecTp
1. Pemrs 3amaay Komm: y'ctgx — y = 2ctgx, y(0)=1.
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X'=2x+4y-8
y' =3x+6y

2. Pemuts cucremy:

4 cemecTp
14 !/ 2t
1. Pemnts ypaBuenue: X —4X +3x=e°.
. UccnenoBaTh yCTOMYMBOCTh TPUBUAIBHOTO PELICHUS HEIMHEHHOW CHCTEMbI
2. Uccne emie eJIMHE e

X'=—X-2y+X
Y =—=2x+3y—y' +x*

Kpurepun oueHuBaHus pe3yJibTATOB 00y4YeHUA

Onenka Kpurepuu onieHUBaHuUs 110 IK3aMEHY
BbIcokwmii ypo- | OLEHKY «OTJIMYHO» 3aCIyKHBaeT CTYACHT, OKa3aBIINi BCECTOPOHHUE,
BEHb «5» CUCTEeMAaTH3UPOBAHHBIC, NNIYOOKHE 3HAHUS Y4eOHOW MpOTrpamMMbl TUCITHU-
(OTIIMYHO) IUTMHBI ¥ YMEHUE YBEPEHHO NMPUMEHSATh MX Ha MPAKTUKE MPU PEIICHUH
KOHKPCTHBIX 3a4a4
Cpennuii ypo- | OLIEHKY «XOPOIIO» 3aCiTy>KHBA€T CTYJICHT, €CIM OH TBEpAO 3HAET Mare-
BEHb «4» pHa, TPaMOTHO U TI0 CYIIECTBY M3JIaraeT ero, yMeeT IPUMEHSTH IOJTy-
(XOpOHIO) YCHHLBIC 3HAHUA Ha INPAKTHUKE, HO AJOIMYCKACT B OTBCTC WJIM B PCHICHUU
3a1a4 HEKOTOPbIE HETOYHOCTH
OLICHKY «Y/JAOBJIETBOPUTEJIbHO» 3aCITy’)KUBACT CTYACHT, IMOKA3aBIIMA
[Toporosbrii Pa3pO3HEHHBIH XapaKTep 3HAHWW, HEOCTATOYHO MPaBUIIbHBIC (YOPMYIIH-
YPOBEHB «3%» POBKHM 0a30BBIX MOHSATUH, HAPYIICHHSI JJOTHYECKON IMOCIICIOBATCIIEHOCTH
(YIOBIETBOpU- | B M3JI0KEHHM MPOTPAMMHOI0 Marepuaia, HO IPU 3TOM OH BIajaeeT Oc-
TEJIBbHO) HOBHBIMHU pa3jiesaMu y4eOHOM MporpaMMbl B HEKOTOPOM 00beMe, HEOO-
XOIMMOM JUTS AajbHEHIero 00y4eHus] 1 MOXKET IPUMEHSTh MOJTy4YeHHbIE
3HaHUA 10 00pa3lly B CTaHIAPTHOM CUTYalluu
Musmvansaegi | CUEHKY «HEYI0BIETBOPHTE/NLHOY 3aCIyKHBACT CTY/CHT, KOTOpBII He
YPOBEHb 3HaeT OOJbIIeH YacTH OCHOBHOTO COJEp)KaHUS y4eOHOW MpOrpaMMEI
(Hey OBIETEO- JAMCLHMILIMHEL, JI0MyCKAeT rpyOble omMOKU B (hOPMYJTUPOBKAX OCHOBHBIX
pI/ITeJ'ILHO) MOHATHUH JUCHUIIIMHBI U HC YMCECT HCIIOJb30BATH IOJTYYCHHBIC 3HAHHA
IPU PEUICHUU TUIIOBBIX MPAKTUYECKHUX 33124

OHGHO‘-IHBIG cpeacTBa AJjisi MHBAJIWJA0B U JIUI C OTPAaHUYCHHBIMH BO3MOXHOCTAMU 300PO-
Bbs BEIOMPAIOTCS C YYETOM UX UHIUBUAYAIBHBIX MCUXO(PU3UIECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaJIMAaM W JindaM C OrpaHU4Y€HHBIMHA BO3MOXHOCTAMU 300PO-
BbS [IPEIOCTABIAETCS JOMONIHUTEIHLHOE BPEMs IJIsl IOJTOTOBKU OTBETA HA dK3aMEH€E;

— P NIPOBEJICHUU NPOLIEYPHl OLIEHUBAHUS PE3YJIbTAaTOB O0yUEHUSI MHBAIMJIOB U JIUII C
OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbsSI MPEAYCMaTPUBAETCS HCIIONIb30BAHHE TEXHUYECKHX
CpeacTs, H€06XOZ[I/IMBIX MM B CBA3HU C UX MHIUBUAYAJIbHBIMU OCO6€HHOCT$[MI/I;

— TIpH HEOOXOAUMOCTH JJIsi 00YYAIOIINXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbS
W WHBAJIMAOB IpoHcaypa OUCHHUBAHUA PE3YJILTATOB O6y'-IeHI/I$[ 10 JUCHHUINIMHE MOXKCT IPOBO-
JTUTHCS. B HECKOJIBKO JTAIoB.

[Iponienypa oneHHBaHUS PE3yIbTATOB OOyYECHMs] MHBAIUAOB M JIMIl C OTPAHHMYCHHBIMHU
BO3MOXXHOCTSIMHU 3/I0POBbSI TI0 AUCIUILTHHE (MOJYI0) MpeayCMaTpUBaeT MPEJ0CTaBICHUE WH-
dbopmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBbsl M BOCHPUATHS UH(POpMa-
IUH:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B mieyaTHOU popme yBeTHUEeHHBIM MIpU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jis U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,
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— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis v11 ¢ HapyIICHUSIMA OTIOPHO-BUTATEIILHOTO arlnapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeUeHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00Yy-
YAIOIIUXCS.

5. Ilepevennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB U T€XHOJIOTHil
5.1. YueOHasi auTeparypa
OcHoBHas IMTEepaTypa:

1. TuxonoB A. H., BacunseBa A. b., CBemnukoB A. I'. luddepenunansupie ypaBHEHUS.
M., 2005, https://e.lanbook.com/book/48171/

2. Ilerposckuii . I'. JIekiuu mo Teopuu 0OBIKHOBEHHBIX TU(PGEpeHIIMATBHBIX YPaBHCHUM.
M., 2009, https://e.lanbook.com/book/59554/

3. CoOopHuk 3amau no auddepeHuanbHbIM YpaBHEHUSIM U BapUALMOHHOMY HCYHCIICHUIO
[DnexTpoHHEIH pecypc] : yued. mocodre — DnekTpoH. naH. — Mocksa : 3marenbcTBo
"Jlaboparopus  3manui", 2015. — 222 ¢. —  Pexum  jgocrymna:
https://e.lanbook.com/book/70710/

Jl11s ocBOEHMS AUCHMILTAHBI MHBAIMAMH U JIMIIAMU C OTPaHUYCHHBIMU BO3MOKHOCTSIMH
37I0POBbSI MMEIOTCA H3JaHUs B AJICKTPOHHOM BHUJEC B JJEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«Jlanoy u « bubIUOKTYOY.

JonoHUTEILHAS JIUTEpaTypa:

1. JdemunmoBuu b. Il. Jlekuuu mo marematudeckoit Teopun ycroiunBoctu. CIIO. «Jlanpy,
2008. www.e.lanbook.com/view/book/123/

2. bubuxos 0. H. Kypc oObikHOBeHHBIX nuddepenimansabix ypaBaenuii. CI16. «Jlanby,
2011 www.e.lanbook.com/view/book/1542/

3. KpacuoB M. JI. u ap. OGsikHOBeHHBIE AU PepeHnnanbHble ypaBHEHHS: 3a/1a4d U TIPH-
MepbI ¢ MOAPOOHBIME pernenusmu. M., 2009.

5.2. Ilepuoanyeckasi JuTepaTrypa

Vka3zviearomesn newammuvie nepuoouueckue uzoanus uz «llepeuns neuamuvix nepuooute-
CKUX u30aHutl, XPAHAWUXCSL 6 gonoe Hayunoi oubruomexu Kyor'yy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponnvie nepuoduueckue u30aHus, ¢ yKa3amu-
em adpeca caiima 1eKMpPOHHOU 8EPCUU HCYPHANA, U3 6A3 OAHHBIX, OOCMYN K KOMOPLIM UMeen
Kyor'y:

1. Bassl manubix komnanuu «Hct Beroy» http://dlib.eastview.com

2. Dnekrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHcje COBPpeMEHHbIe NpodeccuoHaNbHbIe 0a3bl AaH-
HBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0u0IM0TeuHbIe cucTeMbl (IBC):
OBC «FOPAUT» https://urait.ru/
9bC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3BbC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com

o0 E

IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/

15


https://e.lanbook.com/book/48171/
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http://webofscience.com/
http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Kypuans! u3narensctBa Wiley https://onlinelibrary.wiley.com/

5. Hayunas snexrponnas oubauoreka (HOB) http://www.elibrary.ru/

6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit

wiatdopme HayuHbixX xxypHaaoB HOMKOH http://archive.neicon.ru
7. HammoHanpHas AJIEKTPOHHAS OMONIHOTEKa (HOCTYN K DJICKTPOHHOU OMOIMOTEKE IHC-
cepranmii Poccuiickoii rocynapcteennoi oudanorexu (PI'B) https://rusneb.ru/

8. Ilpesupenrtckas oubimoreka uM. b.H. Ensrnna https://www.prlib.ru/

9. DmnexrponHas koymekus 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. YuuBepcurerckas unpopmaimonnas cucrema POCCUS  http://uisrussia.msu.ru

HNudopMmanuoHHBIE CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lmtoc - cipaBoyHas mpaBoBast ccTeMa (JIOCTYII 110 JIOKAJIbHOW CETH C
KOMITHIOTEPOB OMOINOTEKH)

Pecypcbl cBOGOIHOTO 10CTYNA:

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

2. TlonHble TEKCTHI KaHAaACKUX auccepraimii http://www.nlc-bnc.ca/thesescanada/

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

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

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Wudopmarmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komutekius nupoBeix o0pa3oBarenbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBIN HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

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

10. CnpaBouHo-uH(popMaImoHHbIH mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cmyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u suimkiaoneauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3axonomnpoekt "O6 obpazoBanuu B Poccuiickoit denepannu". Bonpocsl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAaLMOHHBIE pecypchl
KyoI'Y:
1. Cpena MoayabHOTO AMHAMHUEcKoro oOyueHus http://moodle.kubsu.ru
2. ba3a yueOHBIX IUIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, IMyOIHKaIMii U KOHpe-
pennwmii http://mschool.kubsu.ru/
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3. bubnuorexka nHPpOPMAIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa3oBa-
TeNbHBIX TexHosorui http://mschool.kubsu.ru;

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

5. DnekTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U

TexHoyioruii B oOpaszoBanmu KyOI'Y u HayuHo-merommdeckoro >xypHaia "IIIKOJIbBHBIE
['OAbI" http://icdau.kubsu.ru/

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

Ilo Kypcy nperyCMOTPEHO NpPOBEACHHME JICKUMOHHBIX 3aHATHN, Ha KOTOPBIX JAcTC
OCHOBHOM CHCTEMAaTH3MPOBAaHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJI€ KOTOPBIX
CTYACHTAaMH INPUOOPETAIOTCS M 3aKPEIUIAIOTCS OCHOBHbBIC NPAKTUUYECKUE HAaBBIKM PEILCHUS
pa3IMYHbIX 33]a4, B TOM YHMCJIE C IPUMEHEHUEM I1OTYYEHHbIX TEOPETUUECKUX 3HAHUH.

BaxuelmumM 3Tanom Kypca sBIsieTcs caMOCTosATeNbHas padora no aucuumiuHe. Camo-
CTOosITeNIbHAs paboTa CTYIEHTOB SIBIISIETCSI HEOTHEMJIEMOM YacThlO Mpoliecca MoAroToBku. Ilox
CaMOCTOSTENIbHON pab0TOi MOHMMAETCs 4acTh Y4eOHO! IIaHupyeMOi paboThl, KOTOpast BBIIOJI-
HSETCA TI0 33JaHUI0 U MPH METOAMYECKOM PYKOBOJCTBE IpenojaBareis, HO 0e3 ero Hermocpe-
CTBEHHOT'O y4aCTHS.

CamocrosTenpHas paboTa HampaBiIeHA HAa YCBOCHHE CHUCTEMbI HAy4YHBIX M MpodeccHo-
HaJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUH U HaBBIKOB, IPUOOPETEHUE OMbITa CAMOCTOSTEIbHON
TBOpUeckoil naesrenpHOocTH. CPC momoraer (opMHpOBaTh KyJIbTypy MBIIIICHUS CTYCHTOB,
pacIIupsTh 03HABATEIbHYIO 1E€ATEIbHOCTD.

Bunbl camocTosTenbHOM paboThl IO KypCy:

@) no yenam: MOArOTOBKA K JIEKIUAM, K J1a0OpaTOPHBIM 3aHATUAM, K KOHTPOJIBHBIM pado-
TaM, K KOJIJIOKBUYMY.

0) no xapaxmepy padompl: U3y4eHUE JIUTEPATYPbl, KOHCIIEKTA JIEKLIUI; TIOUCK JIUTEpaTy-
pBI B OMOIMOTEKEe; KOHCIIEKTHPOBAHNE PEKOMEHIYEMOM /ISl CAMOCTOSITEIBHOTO U3yUCHHSI Hay-
HOW JIMTEpaTyphl; pEIICHUE 3aad.

Temarnueckoe nIaHUPOBAHUE CAMOCTOATEIbLHOW PabOTHI CTYJIEHTOB.

Ha4dYaJbHbBIX JOaH-
HbIX.

Ne HaumenoBanue Coneprxanue pasnena (TeMbl) Bun paGotsr

paszzaena (TeMbl)

1 OcHoBHble TOHS- | Mogenu, conepxamue nuddepeHuuanbusie ypap- | [Tonck HeoOXoanmoi WH-
THS HeHus. 3amauu, npuBomsinme K auddepeniumans- | popmamuu  (CM.  CIHCOK

HBIM YPaBHEHUSIM. nuteparypsl).  Pemenue
3aj1a4

2 Wnrerpupyemsle | TeopeMbl CyIIecTBOBaHHSI M €JUHCTBEHHOCTH pe- | [lonck HeoOXoaumoW WH-
THUIIBI ypaBHEHUH | mmeHus 3amauu Komm. (dopmarmn. Wzyuenne

JEKIMOHHOTO MaTepHala.
KoncnekrupoBanue.

3 Jluneitnple  cu- | @yHgameHrtanbHas cucrema penieHuid. dynHnamen- | [loBTOpeHHe JTEKIMOHHOTO
crembl  mudde- | TanpHas marpuia. MHOXXECTBO (yHAaMEHTANbHBIX | MaTepHana ¥ MaTepuana
PEHIMAIBHBIX Mmatpull. Marpuna Koy, e€ cBoiicTsa. yueOHuKoB. [Toxroroska
YpaBHEHHH KOHTPOJIBHOM paborTe.

4 Jluneitaple ypaB- | YpaBHeHUS C TOCTOSHHBIMH Kod(ddunmentamu. | [Touck HEoOXoauMoil HH-
HeHHs 7 -To mo- | PemeHme ypaBHEHH# cO cHenuanbHONW TpaBoi da- | gopmaruu. [loaroroBka k
psaKa CTBIO. KOHTpPOJIBHOU paboTe.

5 Henuneiineie Teopemsl [Tukapa u Ileano. W3ydenne  JI€KIIUOHHOIO
CUCTEMBI Marepualla M Marepuaia

Y4eOHUKOB.

6 HenpepsiBHas YcToHYMBOCTH 110 IEPBOMY IPUOIMKEHHIO. [Monck HeoOxoxnmoi WH-
3aBUCUMOCTh dbopmamuu. Pemenue 3a-
pemeHus 3aJaun nmad. IlogrotoBka K KOH-
Kommm oT TPOJBHOU paboTe.
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Ne HaumenoBanmue
paszzaena (TeMbl)
7 Kpaesrie 3agaun

Conepxanwne paszzena (TeMbl) Bunx pabotbr

(DyHKHI/Iﬂ FpI/IHaZ CYIIECTBOBAHUC, TIOCTPOCHUC. I/I3yquI/Ie U TOBTOPCHUC

JIEKIIMOHHOTO MaTepHaia u
MaTepuaia yueOHHUKOB.

B ocBoeHMH IUCHMIIIMHBI MHBAIMJAMM M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTALUU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIlMM IO MPEAMETY SBISAIOTCS BaKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUIYAIU3aLUU OOy4YE€HHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTeieM MW OOy4aroIlMMCs HWHBAJIUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MarepuaibHO-TeXHHYECKOe o0ecreYeHne 10 JUCHUILIMHE (MOAYJII0)

HanmenoBanue crienanbHBIX I10-
MEIEHUN

OCHAIIIEHHOCTH CIIENHMAIBHBIX I10-
MEIEHUN

IlepedeHp NTMLIEH3MOHHOTO NIPO-
I'PaMMHOTO O0eCTICUCHUS

Y4eOHble ayTUTOPHUA IS IPOBEIe-
HHS 3aHSTHH JIEKIMOHHOTO THIIA

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

IIporpaMMbl ISl IEMOHCTpPAIMA |
cosnanus npesentanuit («Microsoft
Power Pointy).

Y4eOHble ayTUTOPUHU IS IPOBEae-
HUS Ta00paTOPHBIX 3aHATHH

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

O6opynoBanue:

[IporpamMmbl a1 I€MOHCTpaUUd U
cosmanus npesentanuii («Microsoft
Power Pointy).

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

Aynuropus, (kabuner) 314H

Y4eOHble ayTUTOpHUN U TeKyIIe-
TO KOHTPOJHA, TPOMEKYTOTHOMH
aTTecTaluu

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

Jlia camocTosITeNbHOM paboThl 00y4YarOIIUXCsl IPEAYCMOTPEHBI TOMELIEHUS], YKOMIUIEK-
TOBAaHHBIE CHEIMATU3UPOBAHHON MeOEIbI0, OCHAILIEHHbIE KOMITBIOTEPHOW TEXHUKOM ¢ BO3MOXK-
HOCTHIO TOJKJIIOUEHHs K ceTH «VIHTepHeT» n obecriedeHreM JI0CTyIa B 3JEKTPOHHYIO MHGOP-

MaL[I/IOHHO'O6paBOBaTeJ'IBHyIO CpeAay YHUBCPCUTCTA.

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 (YUTanbHblid | KoMmiekr — crnenuann3upoBaHHOM | cTema eLIBRARY.RU
3an HayuHoit Oubinorexn) MeOesH: KOMIIbIOTEPHBIE CTOJIBI (http://www.elibrary.ru)/
O6opynoBanue: KOMITBIOTEepHAs
TEXHHUKAa C IIOAKJIKYCHUEM K HH-
(hopmanmoHHo-

KOMMYHMKaIIMOHHOM cetn «HHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOopMaMOHHO-
o0pa3oBaTenbHyI0 cpelly o0pa3oBa-
TEJLHOM OpTaHM3alINH, BeO-
KaMepbl, KOMMYHUKallMOHHOE 000-
pyZaoBaHue, obecreuMBalomee mIo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COelMHEHHEe U OecHpOBOAHOE CO-
enunenune 1o texuosoruu Wi-Fi)

TTomenierne I caMOCTOSATEIBHOM
paboter obyuarormxcst (aym. 314H)

Mebenb: yaeOHas mebenb
KoMmmnexr  cnenuann3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMITBIOTEpHAsI
TEXHHKA C TIOJKIIOYEHHEM K WH-

IIporpamMmsl Uil IEMOHCTpaLUU U
cosnanus npesenTanuit («Microsoft
Power Pointy).
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(hopmarrionHo-
KOMMYHHKaMOHHOM cetn «HTEp-
HET» U JOCTYIIOM B 3JICKTPOHHYIO
nH(OpMaLMOHHO-
00pa3oBaTeNbHYIO cpeny o0pa3oBa-
TEJBHOM OpTaHU3aIHH, BeO-
KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyIoBaHHe, OOeCIeYHBAOIIEe [0-
CTYIl K CeTH MHTEpHET (IPOBOIHOE
COeqMHEHNEe W OecrmpoBOJHOE CO-
enuHenue 1o rexnoaorud Wi-Fi)
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