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1 Henu u 3a1a4u M3yYeHUs1 AUCHHUILIMHBI (MOLYJIs1)
1.1 Leab ocBOEHUS U CIUTIIAHBI
Henn ocBoeHNS AMCLMITIIMHBI ONIPeIeIeHb! (eepatbHbIM rOCY JapCTBEHHBIM CTaHAAPTOM
BBICLIET0 00pa30BaHuUs [0 HAIPABJICHUIO MOATOTOBKH « DyHIaMEHTalIbHbIE MaTeMaTHKa U MeXa-
HUKa», B paMKax KOTOPOH MpenojaeTcs AUCUUILINHA.
Hensamu ocBoeHus AucuuIuinHbl «AuddepeHnnanbable ypaBHEHUSD) SBISIOTCA:
1. ¢dopmupoBaHue y CTYJEHTOB NPEACTABICHUHN O MOHATHIX OOBIKHOBEHHBIX 1] depeH-
[IUAJIbHBIX YpaBHEHUN U cucTeM TudepeHnaabHbIX YPaBHEHUN U METO/IaX UX pe-
LIeHMS,
2. (opMHUpOBaHME MAaTEeMaTHYECKON KYJbTYpPbl, CHOCOOHOCTEH K aJIrOPUTMUYECKOMY U
JIOTUYECKOMY MBILUIECHUIO;
(dbopMHpOBaHUE U Pa3BUTHE JIUYHOCTH CTY/ICHTOB,
4. oBlaJieHNE COBPEMEHHBIM almnapaToM AU QpepeHunanbHbIX YpaBHEHUN AJ1s AaJIbHEH-
IIEr0 UCHOJIB30BAHUS B IPYTUX O0JIACTIX MATEMAaTHUYECKOTO 3HAHUS M TUCIMITIIMHAX
€CTECTBEHHOHAYYHOT'O CO/ECpPKAHMUSL.

w

1.2 3agaun AMCHUILIAHBI

3aauaMy U3y4YEHUS AUCHUIUTUHBI SBIISIOTCS:

1. momyd4eHue CTyJJeHTaMU OCHOBHBIX TEOPETUICCKHUX 3HAHUH (TEOPEMBI CYIIECTBOBAHHMS
U €IMHCTBEHHOCTH, TEOPETHYECKHUE OCHOBBI METOJOB PELICHUS Pa3IMYHBIX THIIOB
ypaBHEHHUN);

2. (dopMHUpOBaHUE MPEACTABICHUS 00 OCHOBHBIX TUIAX AU (HepeHInaIbHBIX YPaBHEHUH
U METOJIaX UX PEUICHHUS;

3. BbIpabOTaTh YMEHUS U HABBIKM MCCIIEJOBAHUS U PELICHUs] OOBIKHOBEHHBIX AU depeH-
UAJTFHBIX YPaBHEHHH, CHCTEM JIMHEWHBIX U hepeHIInaIbHBIX YPaBHEHU,

4. mpuobpeTeHre NPAaKTUYECKUX HABBIKOB pabOTHl C MOHATHAMHU U OOBEKTaMU Kypca
Qg depeHIaIbHbIX ypaBHEHHH;

5. HAy4YMTh NPUMEHATH IU((epeHnaTbHble YPaBHEHNS K PEIICHUI0 Pa3IUYHbIX IpU-
KJIaHBIX 33724 ((PU3UIECKUX, TEOMETPHUECKHUX).

1.3 MecTo qucuuniMHbl (MOIyJisi) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucuumuinHa «/luddepennmanbabie ypaBHEHND» OTHOCUTCS K 00s3aTenbHOM yacT bioka
1 "Tucuurumnel (Moxynn)" yuyeOHoro Tuiana. B cooTBeTcTBUM ¢ pabounM y4eOHBIM IJIAHOM JTUC-
LMIUTMHA U3yvaeTcs Ha 2 Kypce (3-4 cemecTpbl) o o4HOM (opme o0yueHus. Bua npomexyTou-
HOM aTTeCTALMK: K3AMEH.

Mecto Kypca B mpoecCHOHAIBHOM MOATOTOBKE OIMPEAEIIAETCs pOJIblo JU(epeHraTb-
HBIX YpaBHEHUH B (HOPMUPOBAHHH BBICOKOKBATU(DUITUPOBAHHOTO CIICIIHAIIMCTA MO0 HATIPABJICHUIO
«DyHaaMeHTalbHbIE MATEMATHKA U MEXAHHUKAY.

JUis1 yCnenHoro 0CBOSHHS AUCIUTUIMHBI 00YYarOIIUIiCs JOIDKEH BIIAJAETh 3HAHUSAMHU, YMe-
HUSIMM ¥ HaBBIKaMH 110 IIporpaMMe TUCHMIUIMH « MaTeMaTHueckuil ananus», «Anredpa» u «AHa-
JUTHYECKas reoMeTpusi». [laHHas AUCHUIUIMHA SBJISETCS OCHOBOIIOJIAratoIIen JUIsl 1ajdbHeNIero
M3y4EHHs JUCLUIUINH BBICIIEH MATEMAaTUKHA U MEXAHUKH.

1.4 IlepeyeHb MJIAHMPYEMBIX pPe3yJabTATOB 00y4eHHs O AUCUMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTeIbHOI POrpaMMbl

N3ydenne naHHOW y4yeOHOM IUCLMIUIMHBI HAlpaBleHO Ha (opMHUpOBaHHE Yy 00ydaro-
HUXCA CICAYIOIMNX KOMHGTGHHI/Iﬁi

Pe3ynbraTsl 00y4yeHuUs 10 JUCHUIUINHE
(3HaeT, ymeer, BiajeeT (HaBbIKH W/WIIH OIIBIT e TEIbHO-
CTH))
OIIK-1 CnocobeH HaxoauTh, HOPMYINPOBATH U PEIIATh aKTyaJIbHbIE ¥ 3HAUNMbIe IPoOIIeMbl (pyHIaMEHTaIEHON
MaTeMaTHKU U MEXaHUKH

KO}_'[ U HAUMCHOBAHHUC I/IHZ[I/IKaTOpa* JOCTUKCHUA
KOMIICTCHII U




Kon n HanMeHoBaHME HHIWKATOpa™ MOCTIKEHUS
KOMIIETEHIUU

Pe3ynbraThl 00yUYeHus 110 JUCHHUIUINHE
(3Haer, ymeer, BiajeeT (HaBbIKU W/WIIH OIIBIT ACATEIHHO-
CTH))

NOIIK-1.1 3naer akTyaiabHBIE M 3HAYUMBIE TIPO-
0sieMbl (hyHIaMEHTAILHON MaTeMaTHKH

3HaeT OCHOBHBIE MTOHATHA U CBOHCTBA U3y4aeMbIX OOBEKTOB,
B3aUMOCBSI3H MEX/ly HUMHU; BO3MOXHBIE Cepbl MPUIIOKEHUN
M3y4YEHHBIX 00BEKTOB U UX CBOMCTB

YMmeeT MaTeMaTHUECKH KOPPEKTHO CTABUTH M pelaTh 3a-
Jlauu; BBIIEIATH U UCCIIEI0BaTh OOBEKTHI B Pa3IUIHbBIX
MIPEAMETHBIX 00JIaCTSIX MATEMaTHYEeCKOTO 3HAHUS

BnageeT craHgapTHRIMU U HECTaHJAPTHBIMH NPUEMaMU pe-
IIEHUS] UCCIIE0BATENbCKUX 3a]]a4; HaBBIKAMU TOUCKA HYX-
HOW WH(OPMAINH, HABBIKAMHA IPUMCHEHHUS ITOIyYeHHBIX
3HAHUH

NOIIK-1.2 OcymecTBiseT BEIOOp METOIOB peliIe-
HUA 32124 QyHIaMEHTAILHOW MaTeMaTHKH

3HaeT OCHOBHBIE ITOHATHS, CBOHCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEX/Ty HMMH; MTOCTAHOBKH OCHOBHBIX 3ajad,
CTPYKTYPY (pOPMYIHPOBKH yTBEPKACHUN

VYMeer BBIAETATh U UCCIEN0BaTh OCHOBHBIE OOBEKTHI B OT-
JIeNTbHON TIpeAMETHON 00JIaCTH MaTeMaTHIECKOTO 3HAHHS

Brnameer HaBBIKaMH TOMCKA M MEPepabOTKH HEOOXOIMMOTO
TEOPETHYECKOr0 MaTepralia U3 Pa3IMYHbIX HCTOYHHKOB

NOIIK-1.3 Bnazgeer HaBbikamu (opMalIU3aliu
aKTyaJIbHBIX 3a1au (QyHIaMEHTAJIbHOW MaTeMa-
TUKU U IPUMEHCHUA TOAXOAAIINX METOI0B UX pE-
HICHUA

3HaeT TOCTAaHOBKM OCHOBHBIX 3a/1a4 TEOPHH YpaBHEHHH;
CTPYKTYPY (DOPMYIUPOBKH U JOKa3aTEIbCTBA YTBEPIKICHUIM,
METOJBI HX JI0Ka3aTeIbCTB

YMeeT BBIACTATh M MCCIIEI0BATh OCHOBHBIC OOBEKTHI B OT-
JICIbHOU TPEAMETHON 00JIACTH MAaTEeMaTHYSCKOTO 3HAHHSI

Bnaneer HaBbIkaMu MMPUMEHCHUA TOJYYCHHBIX 3HaHHﬁ;
HaBbIKAMH HeO6XOI[I/IMI>IX TCXHUYCCKUX r[pe06pa30BaHI/H‘/'1

IIK-1 Cnocoben ¢opMynupoBath U peliaTh akTyalbHble ¥ 3HAYMMBIE 33Ja4u (pyHIaMEHTaIbHON W NPUKJIAJTHON

MaTCMaTUKHU

WIIK-1.1 3HaeT OCHOBHBLIE IOHATHUS, HUIEH U Me-
TOABl (hYHTAMECHTAIBHBIX MATEMAaTHYECKUX JHC-
IUTUTAH JUTS PeIICHHUs 0a30BbIX 33124

3HaeT TeOpeMB! CYIIECTBOBAHUS U €JUHCTBEHHOCTH PELICHUS
3anaun Komu ans ypaBHeHuit u cucteM; Teopemsl 0 CP s
JINHEHOW CUCTEMBI U JIMHEHHOIO YpaBHEHUS 71 -r0 MOpsKa
C MOCTOSIHHBIMU KOA(QQHUIIEHTaMH; TEOPEMY O HENPEPhIBHOW
3aBHCHUMOCTH pEIIeHUs OT IapaMeTpPOB Ha KOMIAKTHBIX MH-
TepBaJlaX, TEOPeM 00 YCTOHYMBOCTHU; CTPYKTYPY MHOXKECTBa
peLIeH TUHENHON CUCTEMBI M IMHEHHOTO YpaBHEHUS 1 -TO
opsAKa

YMmeer pemiaTh ypaBHEHH IIEPBOTO MOPSAAKA: C pa3IeSIOIn-
MHCSI TICPEMEHHBIMH, JTUHEWHBIC U TPUBOIAIINECS K HHM,
ypaBHEHHUs B MOJHBIX TU(QepeHpanax; penars JIHHeHHbIe
OJTHOPOIHBIE ypaBHEHUSI /1 -TO MOPAIKA U OTHOPOIHBIE CH-
CTEMBI YPABHEHUH C MOCTOSTHHBIMHU KO3 (PHUIIEHTaMH 1 Me-
TOJIOM BapHaIliH MPOU3BOJIBHBIX IIOCTOSHHBIX COOTBETCTBY-
OIIME HEOJHOPOAHBIC YPAaBHEHHUS M CHCTEMBI

Brnaneer HaBbIKaMU HEOOXOAMMBIX TEXHUYECKHUX MTpeoOpas3o-
BaHUI; HABbIKAMU IIPUMEHEHUS [I0JIyYECHHbIX 3HAHUU B IpYy-
IMX 00JACTSIX MaTeMaTH4eCKOro 3HAaHUS W JUCHUILUTUHAX
€CTECTBCHHOHAYUYHOI'0 COACPKAHMS

UIIK-1.2 YMeeT niepeaBaTh pe3yybTaThl MPOBE-
JICHHBIX TEOPETHYCCKUX M TPUKIATHBIX UCCICIO-
BaHUI B BHJIC KOHKPETHBIX MPESIMETHBIX PEKOMCH-
Jai B TEPMHUHAX TIPEIMETHON 00J1acTH

3HaeT MOCTAaHOBKM OCHOBHBIX 3a/lad TEOpUU YpaBHEHUM;
CTPYKTYPY (OPMYJTHUPOBKH U JJOKA3aTEIBCTBA YTBEPIKICHHUH,
METO/Ibl UX JOKa3aTelIbCTB

Vmeer BBIJICIIATh U UCCIICA0BAaTh OCHOBHBIC O0OBEKTHI B OT-
HCHBHOﬁ HpeﬂMeTHOﬁ 00J1aCTH MaTEMaTHYECKOI'O 3HAHHUS

BnaaeeT HaBbIKAMHU TMPHUMCHCHUS TITOJYUCHHBIX 3HaHPII7[;
HaBbIKaMH HGO6XOHI/IMBIX TCXHUYCCKHUX HpeO6pa30BaHHﬁ

HIIK-1.3 CaMOCTOATENFHO W KOPPEKTHO pEIIacT
CTaHIApTHBIC 3afaddl (PYHAAMEHTAIBHONH M TIpH-
KJIQOHON MaTeMaTUKHA

3HaeT OCHOBHBIC IOHATHS, CBOHCTBA M3y4aeMbIX OOBEKTOB,
B3aMMOCBSI3M MEX/y HMMH; [TOCTAHOBKH OCHOBHBIX 3ajad,
CTPYKTYPY (pOpMYIHPOBKH U JIOKA3aTEIBCTBA YTBEPKACHUH

Vmeer AHAJIM3UPOBATh B3aUMOCBA3U U J€JIaTh BBIBOABI, Ma-
TEMATUYECKN KOPPEKTHO CTAaBUTH 3aa4, BO3SHUKAIOIIUE B
TIPUJIOKECHUAX, U UCCIICIOBATH UX




Kon n HanMeHoBaHME HHIWKATOpa™ MOCTIKEHUS
KOMIIETEHIUU

Pe3ynbraThl 00yUYeHus 110 JUCHHUIUINHE
(3Haer, ymeer, BiajeeT (HaBbIKU W/WIIH OIIBIT ACATEIHHO-
CTH))

BrnaneeTr HaBbIKaMH HEOOXOAMMBIX TEXHUYECKHX MTpeodpas3o-
BaHUH; HABBIKAMU MPUMEHEHUS MOJYyUYEHHBIX 3HAHUI

HIIK-1.4 VimMeeT HaBBIKM PEIISHUS MaTeMaTHde-
CKHX 3a/1a4, COOTBETCTBYIOIIMX KBaTH()UKAIUH,
BO3HHKAIOIUX MPHU MPOBEACHUHA HAYYHBIX U MPHU-
KJIaIHBIX MCCIIEI0BAHMI

3HaeT OCHOBHbBIE MOHATHS, CBOMCTBA M3yUyaeMbIX OOBEKTOB,
B3aMMOCBSI3M MEXJY HHUMM; MOCTAHOBKM OCHOBHBIX 3ajad,
CTPYKTYPY (POPMYJIMPOBKY U JOKA3aTEIbCTBA YTBEPKICHUI

VYMeeTr BBIAEIATh U UCCIEN0BaTh OCHOBHBIE OOBEKTHI B OT-
JIeNTbHON TIpeAMETHON 00JIaCTH MaTeMaTHIECKOTO 3HAHHS

Brnameer HaBBIKaMH TMOMCKA M IEPepabOTKH HEOOXOIMMOTO
TEOPETHYECKOT0 MaTepualia U3 pa3IMYHbIX HCTOYHHKOB

PG3YHBTaTBI 06yquI/ISI Mo JUCHUIIIIMHEC JOCTUTAKOTCA B paMKaX OCYHICCTBJICHUA BCCX BU-
J0B KOHTAKTHOM M CaMOCTOSITEILHOMN pa6OTI)I O6y‘laIOH_II/IXC$[ B COOTBETCTBHU C YTBCPKIACHHBIM

y4eOHBIM IIJIAHOM.

NuaukaTtopsl JOCTHXKEHHSI KOMIETEHIUM CUUTAIOTCS C(hOPMUPOBAHHBIMH IIPU JTOCTHXKE-
HUH COOTBETCTBYIOIINX UM PE3YJIbTATOB O0yUCHHS.

2. CTpyKTypa U copep:KaHMe JUCHUILTHHBI

2.1 Pacnipenesienne TPYy10€MKOCTH AUCHHUILIMHBI IO BUIaM padoT

OO61mmast Tpy10€MKOCTh TUCITUTUIMHBI COCTaBIIsAET 8 3aueTHRIX eauHuIl (288 yaco), ux pac-
npejiesieHre Mo BUaM padoT NpeCTaBICHO B Ta0JIUIIE

Bunsr pabor Bcero Dopma o0yueHus
4acoB OuHast
3 4
ceMecTp ceMecTp
(gacsr) (gacsr)
KoHTakTHas pa6oTa, B TOM YHCJIe:
AynutopHsle 3aHATHS (BCero): 116 52 64
3aHATHS JEKIMOHHOIO THIIA 50 18 32
J1a00PATOPHBIC 3aHATHS 66 34 32
IMPAKTUYCCKHUE 3aHATUA - - -
CEeMHMHAPCKHE 3aHATHSI - - -
HNHas koHTaKTHas padoTa:
KonTpoins camocTosiTensHON paboTh 10 6 4
(KCP)
[Tpomexytounas arrecranus (MKP) 0,6 0,3 0,3
CamocTosiTe1bHast padoTa, B TOM
quciie:
Kypcogas padora/mpoekt (KP/KIT) (mox-
TOTOBKA) i ) )
Konrponshas pabora 40 25 15
Pacuérno-rpaduueckas padora (PI'P)
(moaroToBKa) ) ) )
Pedepar/scce (moaroroBka) - - -
CamocTosiTensHOe H3ydeHHe pa3iesoB, ca-
MOTIOJrOTOBKa (TIPOpaboTKa M MOBTOPEHNE
JEKIMOHHOTO MaTepuaja ¥ Marepuaia 45 29 23
Y4eOHHKOB M y4YeOHBIX IOCOOW, ITOATO-
TOBKa K JJA0OPaTOPHBIM M NPAKTHYSCKHM
3aHITHSIM, KOJUIOKBUYMaM | T.1.)
IToaroroBka K TeKyleMy KOHTPOJIIO 5 3 2
Kontpoas:
IToaroroBka k 3K3aMeHy 71,4 35,7 35,7
Oomast Tpyaoem- qac. 288 144 144
KOCTh B TOM 4HCJI€e KOH- 126.6 58,3 68.3
TaKTHasi padoTa
3a4. efl 8 4 4




2.2 Conep:xaHue JMCHMILINHBI
Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3fesiaM JUCIHUILTUHBL.
Pazenbl (TeMbl) TUCHMITIMHBI, H3y4aeMbie B 3 cemectpe (2 kypcee) (ounas Gopma oOyue-

HUSA)
KonmuectBo yacos
Breaynu-
Ne HanmeHoBaHue pa3nenos (TeM) AyRUTOPHAZ TOpHast
Bcero pabota
pabora
J 113 JIP CPC

1. Tema 1 OCHOBHBIE NOHATHS 9 1 - 2 6

2 Tema 2 ylzaBHeHI/IH nepBoro nopsaka. MHTerpupyemsle TUIIBI 45 3 ) 16 26
YpaBHEHUH

3. Tema 3 JluneiiHple cucTeMsbl U QepeHIINATBHBIX YPaBHEHHN 31 7 - 14 10

4. Tewma 4 Jluneiinsle ypaBHEHUS /1 -TO TOPSAKA 5 5 - - -

5. Tema 5 HenuneitHble cCTEMBI 12 2 - 2 8
HUTOIO no pazoenam oucyuniumwl 18 - 34 50
KonTpons camocrositensroil padotel (KCP) 6 - - - -
IIpomexytounas arrecraims (MKP) 0.3 - - = -
IToaroToBKa K MPOMEKYTOYHOMY KOHTPOIIIO 35,7 - - - -
OO011ast TpyA0eMKOCTb 1o auciuiuinHe (3 cemectp) 144 | 18 - 34 50

Paznensl (TemMbl) AUCUUILINHBI, H3ydaeMble B 4 cemecTpe (2 Kypce) (ounas popma obyue-
HUSA)
KonnuectBo wacos
Bueaynu-
Ne HaumenoBanue pasnienoB (Tem) AyRuTOpHaZ TOpHast
Bcero pabora
pabota
J 113 JIP CPC
1.|Tema | JIuneiiHble ypaBHEHHS 7l -T'O HOPSIIKA 28 - - 12 16
2 Tema 2 HenpepbIBHast 3aBUCUMOCTH perieHust 3agauu Kommu ot 44 18 ) 12 14
HaYyaJIbHbBIX TAHHBIX U MApaMEeTPOB
3./Tema 3 KpaeBble 3anaun 32 14 - 8 10
HUTOI'O no pazoenam oucyuniutvl 32 - 32 40
Kontpons camocrostensHoi padoTs! (KCP) 4 - - - -
ITpomexyrounas arrecrarms (MKP) 0.3 - - - -
[ToaroroBka K MPOMEKYTOYHOMY KOHTPOJIIO 35,7 - - - -
OO01mast TPYA0EMKOCTh M0 AUCHHUILIIHHE (4 cemecTp) 144 | 32 - 32 40
OO01as TPYJA0EMKOCTD 110 TUCIMILIHHE 288 | 50 - 66 90

[Tpumeuanue: JI — nexkuun, 113 — npakTuueckue 3aHsatus / ceMuHapsl, JIP — naboparopHsie 3aHs-
tus, CPC — camocTosTenpHas paboTa CTyAeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILIHHBI
2.3.1 3ausaTHS JIEKIIMOHHOT0 THIIA

o HanmMenoBanue paznena Conepwanne pasnena (Teus) dopma TeKyLIEro
(TembI) KOHTPOJIS
1. OcHoBHbIe IOHATHA ~ |BBeaenue. EcTecTBO3HAHME M MaTeMaTHYECKUE MOJIENIH. Y paB-
HEHHE KaK OCHOBHOM OOBEKT U3yUCHHS B MaTEMaTHIECKOM MO-
IIpoBepka nomar-
nenu. Monenu, copepxkamue nuddhepeHInaabHbIC YPABHCHUS.
[Tpumepsl 3a1a4, npUBOIAIINX K AU HEpeHIINATIBHBIM ypaBHe- HETo 3Aar,
HusiM. OCHOBHBIE 33jaukl TeopHH JuddepeHnnanbHbIX ypaBHe- YCTHRIH OTpOC
HUH.
2. YpaBHeHus nepBoro no-|OCHOBHbIE MHTETPUpPYEMBbIE TUINBI ypaBHEeHUi I-ro mopsaka:
psanxa. MHTerpupyemble|ypaBHEHUsI C Ppa3fesIOIIUMUCS IEPEMEHHBIMU, JIMHEIHbIE VeTHbI onpoc
TUTIBI YPaBHEHUH ypaBHCHHUS W TPUBOJASALINECS K HUM, YPaBHCHHS B IOJHBIX
muddepeHnmranax.




Jluneiinble cucTeMbl
nudhepeHIraIbHbIX
YpaBHEHUH

Hopmanbhast cucrema anddepeHuaibHbiX ypaBHeHHH [-ro
nopsiaka. BektopHas 3amuch. @a3zoBoe npocTpaHcTBO. Perie-
HHe cucTeMbl AuddepeHanbHpIX ypaBHeHUH. MIHTerpansHas
kpuBas. 3agaya Komm. Jlunelinsie cucteMsl nuddepeHimaib-
HBIX YpaBHEHHH (C KOMIUIEKCHBIMH K0d(duireHTaMu u cBo-
0o1HBIMM WieHaMH). MaTpuYHO-BEKTOPHAs 3anuch. [IpuHImI
CyNeprno3uluy. DKBUBAIEHTHOCTD 3anaud Komwu nist nuHei-
HOM CHCTEMBI M MHTETpalbHOrO ypaBHeHHs. Teopema cyuie-
CTBOBAHUSA U €AUHCTBEHHOCTH pelleHus 3aaauu Kommu amst mu-
HEeWHBIX cucTeM. JInHelHbIe OqHOPOIHbIE cucTeMBI. [IpocTpaH-
cTBO pemeHnil. dyHnaMeHTanbHas cucreMa pemeHuil. Bpon-
ckuad. Kpurepuii 1MHEHON HE3aBUCUMOCTH perieHuid. Dop-
myna Octporpaackoro — Jlmyswnist. [Ipencrasnenue obmiero
peLeHns IpH TOMOIIH (yHIaMEHTAIbHONW MaTpHIbl. MHOXe-
CTBO (hyHIAMEHTAJBbHBIX MaTpHll. MeToJl BapHaluy MOoCTOSH-
HBIX, Gopmyra Komm. Marpuna Komw, e€ cBoiictBa Jlunei-
HBIE CHCTEMBI C MOCTOSHHBIMU Kodddurmenramu. Haxoxe-
HUe (QyHIAaMEHTAIBHOM CHUCTEMbI PELIeHUH METOJ0M Heolpe-
JITICHHBIX K09 (HUIIMESHTOB.

[IpoBepka qomari-
HEro 3a/IaHus, ca-
MOCTOSITENIbHAS pa-
bora

Jlunelinple  ypaBHEHUs
7 -T0 TIOpsIIKa

Jlunetinsie ypaBHEeHUs 71 -T0 mopsiaka. CBeqeHne K IHHEIHBIM
cucremaM. IIpunnun cynepnosunuu pemenuil. IlpoctpancTso
pemeHuit ompHOponHOrO ypaBHeHMA. Bponckuan. Kputepmii
JINHETHOW HE3aBUCUMOCTHU pellieHui. JIMHEelHHble HEOJHOPOI-
HBIE YPaBHEHHS 71 -TO TOpPsIIKa, MEeTOA Baprarun. OyHKIusI 1
¢dopmyna Komm. YpaBHEeHHS ¢ MOCTOSHHBIMH K03 duimen-
Tamu. OyHAaMeHTanbHas CUCTEMA PELICHUN YpaBHEHUS C 110-
CTOSTHHBIMU Kod(duimenTamu. Oynkius u Gopmyna Ko
JUIsl YPaBHEHHUsI C TIOCTOSIHHBIMH K03 (hHIIMEHTaMH.

IIpoBepka nomari-
HEro 3aJlaHus, ca-
MOCTOSITEIbHAS Pa-
6ota

Henunelinple cucTeMbl

Henuneitaple cucTeMbl. DKBUBAJIEHTHOCTD 3aa4un Koiu nHTe-
rpaJbHOMY YypaBHeHHMIO. Teopema CyIeCTBOBaHHUS W €IUH-
CTBEHHOCTH pelieHus 3anaun Komm.

IIpoBepka nomari-
HEro 3aJaHus,
YCTHBIH onpoc

HenpepriBuas 3aBUCH;
MOCTh pEILIEHUs 3aJayy
Kotu ot HayanbHBIX J1aH/
HBIX U TTAPaMETPOB

Jlemma I'ponyonna — bemnmana. HenpepbiBHast 3aBHCHUMOCTD
peuieHus OT mapaMeTpoB. Y CTOHYMBOCTh peuieHuit no Jlsmy-
HOBY. ACHMIITOTHYECKAs yCTOHYMBOCTh. Y CTONYMBOCThH MpHU
MIOCTOSIHHO JAEUCTBYIOIUX BO3MYyLIEHUsX. OmHOBpeMEHHas
YCTOWYHMBOCTH (aCUMIITOTHYECKAs! YCTOWYNBOCTH) BCEX pelle-
HUU JHHEHHON CHCTEMBL. YCTOHYHMBOCTH (2CHMIITOTHYCCKAS
YCTONYMBOCTB) TMHEHHBIX CHCTEM M OTPAaHUYCHHOCTD (CTpEM-
JICHHE K HYJIIO MPU { —> 00 ) PEIICHUIN OJJHOPOTHON CUCTEMBI.
YcToiunBOCTh (ACHMITOTHYECKAs YCTOMYMBOCTB) CHCTEM C
MOCTOSTHHBIMU K03 ¢puunentamu. Kpurepnii ['ypsuna (6e3 go-
Ka3aTeabCTBA). Y CTOHYMBOCTD MO MEPBOMY HPHOIMIKEHHIO.
[TocranoBka 3agaun. Teopema JIsmmyHOBa 00 YCTOWIHBOCTH IO
TIEPBOMY PUOITIKESHHUIO.

IIpoBepka nomari-

HETO 3a/laHusl, ca-

MOCTOSATENbHAs pa-
6ora

Kpaesble 3agaun

Kpaessre 3amaun Iltypma — JInymmns. OCHOBHBIC TIOHSITHSL.
Teopema 06 anbrepHaTHBE. IHTErpamsHOE IpEICTaBICHUE Pe-
meHusi HeogHopoaHo! 3anaun. Oyukmus ['puna. CrnekTpaib-
Has 3a1a4a. CoOCTBEHHbIE 3HAUCHUS U COOCTBEHHBIC (PYHKIMN
KpaeBo# 3amaun. Teopema CymecTBOBaHMs COOCTBCHHBIX 3Ha-
YeHUH.

IIpoBepka nomarn-
Hero 3aaHus, camo-
cTosATenbHas paboTa

2.3.2 JIaGopaTopHbIe 3aHATHSA (IPAKTHYeCKHe / CECMUHAPCKHeE 3aHATHS/ J1abopaTop-
Hble pad0THI)

o HanmMenoBanue paznena TemaTuxa sansTHIpaGoT dopma TeKyLIEro
(TembI) KOHTPOJIS
1. OcHoBHBIC TIOHATHS ~ |OCHOBHBIEC MOHATHA TEOpHH IU(epeHIHaIbHbIX ypaBHeHH| [IpoBepka momarmi-
(pemenue, 3agaga Komm, mopsaok ypaBHEHHS. HEro 3a7aHusl,
YCTHBII OIIPOC
2. | YpaBHeHus nepBoro no-|{OCHOBHBIE WHTErPUpPYEMbIE THUIbI ypaBHEHWH [-ro mopsiaka: N
psiaka. MHTerpupyemsle|ypaBHEHUs C Pa3ACIAOLUMUCS IHEPEMEHHBIMY, JIMHEHHBIC IL (:;f)p;aa FOMAII=
THIIbl YPABHEHUI s,




ypaBHEHUs X IPUBOSLIMECS K HUIM, YPaBHEHUS B ITOJIHBIX IU(-| KOHTPOJIbHAS pa-
(dhepeHnmanax. bora
3. |JIuHeliHbIe CHCTEMBI Hopmanbhas cucrema aundepeHIranbHbIX ypaBHeHUi I-ro
nuddepeHmaTbHBIX nopsinka. BekropHas 3amuch. 3agada Kommwm. JIuneitHsie cu- Iposepka momar
ypaBHEHUH CTEeMBI C TIOCTOSIHHBIMU KO3 dunrenTamu. Haxoxnenue ¢pyH- POBEp
. . HETo 3a/laHusl, KOH-
JAMEHTAJIbHOW CHCTEMBI PEeIIeHHI METO/IOM HEONpeNeIeHHBIX
TpoJibHas paboTta
k03¢ ¢dunrenToB. Meron BapualMu IOCTOSHHBIX, (OpMyJia
Kommn.
4. | Jluneitnple  ypaBHeHwust|JIuHeitHbIe ypaBHEHUS 71 -TO OPSAKA. YPaBHEHHsI C IOCTOSH-
1 -ro mopsaKa HBIMH K03 ¢umuenTamu. OyHnameHTanbHas cucrtema pere-| IIposepka nomamm-
HUH ypaBHEHUsI C TIOCTOSIHHBIMH Kod(duitmenTamMu. DyHKIus| HETO 3a1aHKs, KOH-
u hopmyia Komu i1t ypaBHEHHS ¢ MOCTOSHHBIMU KO3()(GHIK-| TpolbHas paboTa
eHTamu. Meron Bapualyu.
5. |Henuneiinwie cuctemsl  |HenuHeiHbIe cucTeMbl. DKBUBAJIEHTHOCTD 3a1auu Komn nnte-| IIpoBepka gjomari-
rpalbHOMY YpaBHEHMIO. TeopeMa CyIIeCTBOBaHHMS M €IUH-| HEro 3aJaHus,
CTBEHHOCTH perieHus 3aaaun Komu. YCTHBIH onpoc
6. |HempepsiBHas 3aBUCH; . N IIpoBepka qomarmi-
VYcroitunBocTh pemennit no JlsmyHoBy. AcuMnrToTudeckas
MOCTh pEILICHHS 3a/1auy . M . HEro 3a/laHus, ca-
ycroiunBocTh. Kputepuii ['ypBuma YcroitumBocTh 1o mep-
Ko oT HavanbHBIX JaH] MOCTOSITETIbHAS pa-
BOMY ITPUOIIIDKEHUIO.
HBIX U TApaMETPOB 6oTa
7. |Kpaessle 3a1aun Kpaessie 3agaun Illtypma — JInyBmmia. OcHoBHBIe noHATHS. | [IpoBepka gqomar-
Teopema 06 anprepHartuBe. Dynkius I'puHa. CriekTpanpHas| HETO 3adaHus, KOH-
3a/ava. TpOJbHAs paboTa

[Ipyn n3yyeHnn AMCUUILIMHBI MOTYT IPUMEHSATHCS JEKTPOHHOE 00ydeHUe, TUCTaHIIMOH-
Hble 00pazoBaTenbHble TexHonoruu B coorBercTBru ¢ I'OC BO.

2.3.3 [IpumepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBblie paboThl HE TPEyCMOTPEHBI.

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl
00y4aromuXxcs 1no JUCUMILIMHE (MOIYJII0)

HepequL y‘IeGHO'MeTOL[I/I‘-IGCKOFO obecneueHus JUCHUIIIMHBI I10 BBIITOJIHC-

KOHTPOJTIO

Ne Bun CPC HHIO CAMOCTOSITENIbHOM PaboThI
1 |[Ipopabotka yueOHOTO (Teo- |MeToauveckue yKa3aHus M0 OpraHu3aluid CaMOCTOSITEIBHOM padoTEHI,
PETHYECKOr0) MaTepHaa yTBepKIIeHHBIe Kadenpoil GyHKIIMOHATFHOTO aHAIM3a U alreOphl IIPOTOKOI
Ne 9 o1 13.04.2021 r.
2 |BeimonHeHne foMalnHMX 3a- |MeToau4ecKue yKa3aHHs 10 OPraHU3alii CAaMOCTOSTEILHOH paboThl, yTBEp-
JaHWUH (pelreHne 3a1a4) KIeHHbIC Kaeapoi PyHKIIMOHAILHOTO aHAN3a U alareOpbl mpoTokon Ne 9
or 13.04.2021 r.
3 |I[ToaroroBka K TEKyLIEMY MeToauuecKue yKa3aHus [0 OPraHU3aI[ii CAMOCTOSTEILHOW PabOoThI, YTBEP-

XKJIeHHbIe Kadeapol GyHKIIMOHAIBLHOTO aHalk3a U ajareOpbl mpotokon Ne 9

ot 13.04.2021 r.

4  |IIpoMexyTo4yHas aTTeCTaIUA
(3x3ameH)

MeToauuecKue yKa3aHus [0 OPraHU3aI[ii CAMOCTOSTEIbHOW PabOThI, YTBEP-
KJIeHHbIE Kadeapol GyHKIIMOHAILHOTO aHalu3a 1 aiareOpbl mpotokon Ne 9
ot 13.04.2021 r.

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsi CaMOCTOSITEIbHON pPaboThl OOydYaroUIMXCs M3
YHCJIa MHBAJIKUJIOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbst (OB3) npenocraBustorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

Jlis i ¢ HapyIeHUSIMH 3pEHUS:

— B Iie4aTHOU popme yBenHueHHBIM IIpUPTOM,

— B hopMe FIIEKTPOHHOTO TOKYMEHTAa,

— B (opme ayauodaiina,

— B ITeyaTHOU opMe Ha si3bike bpaiimns.

JIjist TUIL ¢ HapyHISHUSIMH CITyXa!

— B IIeYaTHOU opme,



— B (hopMe DIICKTPOHHOTO IOKYMEHTA.

JUs1st U1 ¢ HApyUIIEHUSIMH OMTOPHO-ABUTATEIBHOTO amapaTa:

— B mieyaTHoi hopme,

— B (pOpMe DIIEKTPOHHOTO IOKYMEHTA,

— B popme ayanocaiina.

JlaHHBII TIEpeYCHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLIUXCSL.

3. O0pa3oBaTte/ibHbIE TEXHOJOTMH, IPUMEHsIeMbIe NPU OCBOCHUH TN CHUILIUHBI (MO-
JLyist)

B xoxe u3ydeHusi TUCHMILIMHBI MPETyCMOTPEHO MCIOJb30BaHUE CIIEAYIONUX 00pa3oBa-
TEIbHBIX TEXHOJOTHUI: JIEKIINH, JTA00paTOPHBIC 3aHITHS, CAMOCTOSITENIbHAsA paboTa CTyICHTOB.

[ens mabopaTOPHBIX 3aHATHN — HAYYUTH CTYACHTA MPUMEHSTH MTOJYYCHHBIC HA JICKITUAX
TEOPETHUUECKUE 3HAHUS K PEIICHUIO U MCCIIEI0BAHUIO KOHKPETHBIX 3a7ad. B kaxaoMm cemectpe
MIPOBOJIATCS KOHTPOJIbHBIE PAOOTHI /IJIsl TPOBEPKH YCBOCHUS MaTepHaia CTyACHTaMHU.

KomMmneTeHTHOCTHBIN MOAX0J B pamMKax MpEenoAaBaHUsl AUCLMIUIMHBI PEaTu3yeTcsi B UC-
MOJIb30BAaHWU MHTEPAKTUBHBIX TEXHOJIOTUN B COYETAHUU C BHEAYAUTOPHOU pabOTOM.

NudopmanroHHbie TEXHOIOTHUHN, PUMEHSIEMBIC TIPU U3YYECHUN JAUCUUTUIMHBL: UCTIOIb30-
BaHHE MH(GOPMAIIMOHHBIX PECYPCOB, AOCTYIHBIX B WH(OPMAIMOHHO-TEIEKOMMYHHUKAITHOHHON
cetu MHTepHeT.

AJlanTUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHIEMbIC TIPU U3yUYCHUH TUCIIUILTAHBI
— JUIsL IUL C OTPaHUYEHHBIMH BO3MOKHOCTSAMHU 310POBBS IPEAYCMOTPEHA OPraHU3aLUsl KOHCYJIIb-
TalUi C UCTIOJIH30BAHUEM AJICKTPOHHOM MOYTHI.

Jns nun ¢ orpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IIPEAYCMOTPEHA OpraHU3aLlMs
KOHCYJIbTAIIUH C UCTIOJIb30BAHUEM DJICKTPOHHOM MOYTHI.

4. OnleHOYHbIE CPeICTBA IS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH M MPOMeKYTOYHO
aTTecTanuu

OrneHOYHBIC CpPEICTBA MPEIHA3HAYCHBI 11T KOHTPOJIS U OIICHKH 00pa30BaTeIIbHBIX IOCTH-
KEHUI 00ydaronuxcs, OCBOMBIIUX MPOrpaMMy yueOHOW MUCHUIUINHBL «[luddepeHnnansabe
YpaBHEHUS.

VY4eOHast 1eATeTbHOCTh MPOXOJINUT B COOTBETCTBHH C rpadukoM yueOHOTO mporiecca. [Ipo-
IIECC CaMOCTOSITEIIBHOW PaObOThl KOHTPOJIUPYETCS BO BpeMs ayJUTOPHBIX 3aHATUN U UHIAUBUITY-
aJIbHBIX KOHCYJIbTALUH.

O1leHOYHBIMH CPEJICTBAMH TUCIUILIAHBI SBIISIFOTCS CPEJICTBA TEKYIIETO KOHTPOJIS (KOJLIO-
KBHYMBI, KOHTPOJIbHBIC pa0OTHI, a TAKXKe Ha JTAaOOPATOPHBIX 3aHATHSIX — OTBET Y JJOCKH U ITPOBEPKa
JIOMAIITHUX 3a/IaHAI ) U UTOTOBAas aTTecTanus (IK3aMeH).

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeﬁ H HpOMe?l(yTO'lHOﬁ aTreCTalumn

Koxa v HaumMeHOBaHHE WH- HanMeHoBaHME OLIEHOYHOTO CPEACTBA

Ne PesynbraTel 00y4ueHns
JIUKaTopa N IIpomexxyTouHas
n/m (B cootBeTcTBHH C 1I. 1.4) Texyuuit KOHTPOJIb
(B cooTBeTCTBHH C 1. 1.4) aTTeCTaIHs
HNOIIK-1.1  [Ipumenser Kontponsnas pabora Nel mo | Bompocs! Ha 3k3a-
3HaeT TeOpeMbI CYIIECTBO-
0a3oBbIe 3HAHUS, TIOJY- TeMe «YpaBHEHUs nepBoro no- | mexe 1-4 (3 ce-
BaHHUs U EAMHCTBEHHOCTH
YeHHbIE B 00JacTH Mare- psnka. MIHTerpupyeMsie THITBI | MECTp)
pemienus 3anaun  Komum .
MaTH4YeCKuX H(WJIH) ecte- . YpaBHEHUI»
Juil ypaBHeHuit l-ro rmo- =
CTBEHHBIX HayK paIKa; MeeT  pewarth Tunosoii pacuer Nel mo teme
1 | UIIK-1.3 Camocros- 4 «YpaBHEHUs] TIEPBOrO  IIO-
YpaBHEHHUsI TEpBOTO  II0-
TEJILHO M KOPPEKTHO pe- psinka. IHTerpupyeMsie THIIBI
psizKa: ¢ pa3ieIIomuMHCS .
IaeT CTaHAapTHbIE 3a- YpaBHEHUI»
o NepeMEHHBIMU U TIPUBOJIS-
Jauu GyHAaMEHTAIBHOMN 1 .
. myecs K HUM, JTMHEHHBIE U
MIPUKIIAJHON MaTeMaTHKH
NPUBOJSIIIMECS K  HHM,




YpaBHEHUsI B OJIHBIX JH(]-
(hepenmmanax

HOIIK-1.1 TIIpumenser
0a30BbIC 3HAHWA, IMOTY-
YeHHBIC B 00JIACTH MaTe-
MaTHYeCKuX U(WIIN) ecTe-
CTBEHHBIX HAYK

HIIK-1.1 3HaeT OCHOBHBIE
NOHATUA, UJACU U MCTOAbI
(yHIaMEeHTAIBHBIX MarTe-
MAaTU4YCCKUX OUCHUIIINH
JUTS perieHus 0a30BbBIX 3a-
Jau

HIIK-1.3 CamocTos-
TENEHO U KOPPEKTHO pe-
maeT CTaHAapTHBIE 3a-
nIadu pyHIaMeHTaIbHOM 1
NIPUKJIaJHON MaTeMaTUKU

3HaeT TeopeMy CYIIeCTBO-
BaHWA W EAWHCTBEHHOCTH
pemienns 3amadn  Komm
JUIl  JINHEHHBIX CHCTEM;
teopemy o ®CP mnsa cu-
CTeM C TOCTOSIHHBIMH KO-
spduIeHTaMu;  CTPYK-
Typy MHOXECTBA PELICHUN
CHCTEM; YMEET perarb oJi-
HOPOJIHBIE CHUCTEMBI YpaB-
HEHUH ¢ OCTOSTHHBIMH KO-
3¢ hUIIeHTaMI I METOIOM
Bapualyuy TPOU3BOIBHBIX
MIOCTOSTHHBIX COOTBETCTBY-
I0IIME HEOTHOPOJIHBIE CH-
CTEMBI

Kontponsaas pabora Ne2 mo
TeMe <«JIuHeliHble CHUCTEMBI
IuddepeHINaTbHIX ypaBHE-
HUN»

TunoBoii pacder Ne2 mo teme
«JIuneiinsie cuctemsr audde-
PEHIMANBHBIX YpaBHEHHI»

Bormpocs! Ha 3k3a-
MmeHe 5-14

NOIIK-1.1 Ilpumenser
0a30BbIC 3HAHWA, I[OJY-
YeHHbIe B 00JacTH Mare-
MaTHYECKUX H(WIN) ecTe-
CTBEHHBIX HayK
HOIIK-1.3 Ananuzupyet
U NIPUMEHSIET HaBBIKH BBI-
06opa METOJOB pEIICHHS
3a7a4 npodeccnoHaIEHOM
JeITeIIFHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUN

3HaeT TeopeMy CYIIeCTBO-
BaHUA W C€OAUHCTBCHHOCTHU
pemienns 3amaun Ko
JUI. HEIWHEWHBIX CHCTEM;
yMeeT CBOAWTH 3ajaady
Kommu k cooTBeTcTBYIO-
meMy HHTETPaTbHOMY
YpaBHEHUIO; BIAJceT Me-
TOJIOM TIOCIIEAOBATEIHHBIX
IPUOIMKESHUH

VYerneiii onpoc o teme «He-
JIMHEHHBIE CHCTEMBD,
MpoBepKa 1/3

Bormpocs! Ha 3k3a-
Mmene 15-16

HOIIK-1.1 Ilpumenser
0a30BbIe 3HAHWA, MOIY-
YeHHbIC B 00JacTH Mare-
MaTHYECKUX H(WIN) ecTe-
CTBCHHBIX HAyK

WIIK-1.1 3naet ocHOB-
HBIE TTOHATHSL, UJIEH U Me-
TOJB! (PyHIaMEHTAIBHBIX
MaTeMaTH4YeCKUX JUCIHU-
TUTAH JUIS pereHust 6a3o-
BBIX 3a/1a4

UIIK-1.3 Camocrosi-
TENBHO W KOPPEKTHO pe-
IIaeT CTaHAapTHHIE 3a-
naud QyHIaMEHTAIbHON 1
IIPUKIIAHOM MaTeMaTUKH

3HaeT TeopeMy CyIIecTBO-
BaHWS W EAMHCTBEHHOCTH
pemienus 3azaun  Komm
JUISL TMHEWHOTO yPaBHEHHUS
M -To NOpsAJKa; TEOPEMY O
OCP 1 ypaBHEHUS € I0-
CTOSTHHBIMH KO3 pHITHEH-
TaMH; CTPYKTYypy MHOXe-
CTBa PELUEHUIN ypaBHEHMUS,
yMEeT pemaTrb OAHOPOA-
HBIC yPaBHEHHS C TIOCTOSTH-
HBIMH KO3((ULIMEHTAMU U
METOJIOM BapHall1 POU3-
BOJIBHBIX ITOCTOSIHHBIX CO-
OTBETCTBYIOIINE HEOIHO-
POZAHBIC YpaBHEHUS

Kontponsaas pabora Nel mo
TeMe «JIMHelHble ypaBHEHUS
7 -TO MOpsIIKay

Bormpocs! Ha 3k3a-
mene 1-10 (4 ce-
MecCTp)

NOIIK-1.1  [Ipumenser
0a30BbIC 3HAHUS, MOIY-
YeHHbIC B 00JacTH Mare-
MaTHYeCKUX H(WIH) ecTe-
CTBEHHBIX HAayK

UIIK-1.3 CamocTosi-
TENILHO M KOPPEKTHO pe-
HIaeT CTaHJapTHbIE 3a-
Jnaun GyHAaMEeHTalbHOM U
MPUKJIaTHON MaTEMaTUKHU

3HaeT TeopeMy O Hempe-
PBIBHOM 3aBHCHUMOCTH pe-
meHus 3agaun Komu ot
HavyaJbHbIX JAHHBIX W TIa-
paMeTpoB, KpHUTEpUH
YCTOWYMBOCTH  (acHMITO-
THYECKOH yCTOWYHMBOCTH)
JTUHEWHBIX CHUCTEM; yMEeT
pemaTh ypaBHEHHUS Tep-
BOr0 TMOpPSiAKa, JIMHEIHBIE
CUCTEMBI U YpaBHEHUS /-
TO IOpsiIKa

Konrponbhast pabora Ne2 mo
Teme «HempepbiBHas 3aBUCH-
MOCTS pelenust 3amaun Komu
OT HAYaJbHBIX JAHHBIX U apa-
METpPOB»

Bompocs! Ha 3k3a-
Mmene 11-17

CamocrosrenbHast padoTa Ne3
o Teme «KpaeBble 3amaqm»

Bomnpocks! Ha 3Kk3a-
mene 18-22
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HNOIIK-1.1  [Ipumenser
0a3oBble 3HAHWA, MOIY-
YeHHbIE B 00JacTH Mare-
MaTHYeCKUX M(WUJIN) ecre-
CTBCHHBIX HAaYyK

Tunosoii pacuet Nel mo Te-

3HaeT aJbTEPHATUB
p y mam 1-7

®penronbma; yMeeT pe-
maTh KpaeBble  3aJadyu
Itypma-JInyBumnisd, crek-
TpajbHbIE 3aa41

TunoBble KOHTPOJIbHBbIE 32/IaHUSI MJIH MHbIE MAaTEePHAJIbI, He00X0AMMBbIE /1JI51 OLlEHKH 3Ha-
HU, yMEeHU, HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH, XapaKTePU3YIIHNX 3TANbI (popMu-
pOBaHMs KOMIIETEHIIUI B Mpolecce 0CBOEeHNsI 00pa30BaTe/IbHOI MPOrpaMMbl

[IpumepHbie 3agaHus:

1. HaliTu perienue ypaBHeHUI

a) 2ty1— x*dt 4+ xdx=0;
Yy

6 y=e X+l y®=0;

X
X ———-=t;

") t+1

r) x’—xtgt+x2cost:0;

n (x+3y)y'=1,
o) (2tx—1)dt +(3x* +1?)dx =0.

2. Pemnts 3amauy Komm {);/’,z X5_y71(2X , X(0)=1, y(0)=2.

X'=2X+Yy+2z

3. Pemuthb cucremy y’ =27—X ,AM=-1, A23=1.
7'=32-2x

X'=2y-5x

y' =x—6y—2eX"

4. PeiuTh JIMHENHHYIO CUCTEMY {

5. Haittu ®CP, ob1iee penieHre TUHEHHBIX YpaBHEHHIH:
a) X" +2X"+x=0;
6) 9x'+x"=0.
6. Pemmts 3anauy Komm:
X"+4x"+3x=0, x(0)=0, x'(0)=1.
7. Bemmucatrs @CP, ecnyu U3BECTHBI KOPHU XapaKTEPUCTUYECKOTO YPAaBHEHUS
a)A12=0; A34=—6; Asp = 2+7i;
0) A2 =2; A3a=—144i; hse=—1+4i.
8. SBnarorcs mu GyHKIUM X )= e’ —eu X, )= 2e* + e JIH3 pElIeHUsIMU ypaBHEHUS:
X"—x"-6x=07?
9. Peuth ypaBHEHHE, UCTIONb3Ys GyHKUMI0 Komu:

X" —8X +17x=e", x(0)=x'(0)=0.

14
10.Pemnte ypaBHEHHE METOIOM BapHallMi MPOU3BOJBHBIX HOCTOSHHLIX X + X =
y

11. PemmTs ypaBHeHHe 10 BUAy cBobogHoro unena X" —4X' =15t +sin 2t .
11



12. OueHuThb, HACKOJIBKO OTJIMYAIOTCS PELISHUs 3a/1a4 Ha oTpe3ke [2, 3]

y'=siny—cosy + X z'=sinz-cosz

y(2)=01

2(2)=0,3

13. Ucnonb3ys onpeieneHue ycToiunBocTy 1o JIsSmyHoBy, HCCIe0BaTh YCTOMYUBOCTD PELICHUS

samaun Kommr: Y+ 2y =0,y(1)=2.

X

14. ViccnenoBath yCTOMYMBOCTH TPUBUAJILHOTO PEIICHUS HEJTMHEWHON CUCTEMBI:

X' =In(1-3y)+ xy

y'=2e* —3siny—2-y*

15. Pemmts kpaesyto 3amaay: Y ' +Yy=1 y(0)=0, y’(%) =0.

16. CymectByert siu ¢pyHkuus I'puna kpaeBoii 3anaun? Ecnu 1a, To mocTpouTs ee:

a)y'+y="f(x), y@0)=0,y(r)=0;
6)y"=f(x), ¥y'(0)=0, y'(1)=0.

17. Haiitu coOCTBeHHbIE 3HaYeHUsI U COOCTBEHHbIE (DYHKLIMHN KpAaeBOW 3ajauu:

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

3a‘leTHO-3K3aMeHaIIl/IOHHbIe mMaTepuajJabl 1JisA l'[pOMQ)KyTO‘lHOifI aTrrecTalmumn (3aqu/

IK3aMeH)

ok~ w N

10.

11.

[IpumepHBIE BOIPOCHI K IK3AMEHY:

3 cemecTp
JuddepennnanbHoe ypaBHeHHE MepBOro nopsaka. OcHOBHbIE MOHATHS. ['eomerpuue-
CKHI CMBICJT YPaBHEHUS IIEPBOTO MOPSAIKA.
VYpaBHEHHUs ¢ pa3IeNsAOIUMUCS NIEPEMEHHBIMU U IPUBOISAIINECS K HUM.
Jluneiinsie nuddepeHuanbHbIe YpaBHEHHsI IEPBOTO MOPSIIKA U MIPUBOIAIINECS K HUM.
VYpaBHenus B nonHbIx quddepennuanax. MHTerpupyommii MHOKHUTEb.
CucremMbl 0OBIKHOBEHHBIX NU(DdepeHnanbHbIX ypaBHeHHH, BekropHas 3amuch. 3agaua
Komm.
Cucrembl IMHEHHBIX AU(depeHInaIbHbIX YPaBHEHUH B HOPMAJIbHOU (popMe, MAaTpUIHO-
BEKTOpHAA 3aMKUCh. DKBUBAJIECHTHOCTh KOMIJIEKCHON M BEIIECTBEHHOW CHUCTEM.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pelIeHus 3anadn Ko 1yis TMHEHON cH-
CTEMBI.
JIuneiiHsle cucTeMbl AU GEpeHIINaIbHBIX YPABHEHUN, IPUHIUI CYNEPIIO3UIIUHU PEIICHUN
U CJIEACTBUS U3 HETO.
JIuneiHast 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOP-(QYyHKIMI. JIMHEelWHbIe OAHOPOHBIE CH-
cremMbl. [IpocTpaHCTBO peleHHil.
dyHaaMeHTalbHasg cucTteMa pemieHni Onpenenurenb BpoHnckoro. Kputepuilt muHeiHoOM
HE3aBUCUMOCTH PEIICHUI OJTHOPOAHON CUCTEMBI.
dyHmaMeHTalIbHasE MaTpuiia, cBoicTBa. OOIee pelmieHrue JIMHEWHOW OJHOPOIHON CH-
CTEMBI.
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12.

13.
14.

15.
16.

10.

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

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

JIuHeltHbIe HEOAHOPOIHBIE CUCTEMBI MU (EepEeHIIHATFHBIX YpaBHEHUI. MeTo | BapuaIvy.
®opmyna Kommn.

Marpuna Konm u ee cBoiicTsa.

Jlunelinple cucTeMbl TUQQEpEeHINATBHBIX YPAaBHEHUH C TOCTOSHHBIMH KO3 QuumeH-
tamu. TeopeMa o pyHIaMEHTAIbHONW CUCTEME PEIICHUN.

Jlemma 06 5KBUBaJIEHTHOCTH 3a/1a4u Kol HHTErpaJbHOMY YpaBHEHHUIO.

Teopema [Inkapa cymecTBOBaHUs U €IMHCTBEHHOCTH pelieHus 3a1a4u Komm.

4 cemecTp
Jluneitapie nuddepeHmanbapie ypaBHEHUS N-r0 TOpsAKa (OCHOBHBIE OMPEICICHHSI, IPU-

Mepbl). DKBUBAJIEHTHOCTh JINHEHHOU cUCTEME.

Teopema 0 MPOCTPAHCTBE PELICHNH JTMHEHHOI0 OTHOPOIHOTO TU(HEPEHIIMATBLHOTIO ypaB-
HEHUA N-TO NopsJIKa.

JluneliHast 3aBUCUMOCTb U HE3aBUCUMOCTh (yHKIMHA. Kputepuil nuneitHoN He3aBUCUMO-
CTH PELICHUN OJHOPOAHOrO u((hepeHInaTIbHOTO ypaBHEHHS N-T'0 MOPSIIKA.
@dyHIaMeHTalbHasl CUCTEMA PEIICHUH, €€ CBSI3b C OOIIUM PEIICHUEM YPaBHEHHUSI.
JIuneitHoe HeonHOpoIHOE nu(depeHnanIbHoe ypaBHeHne N-ro nopsaka. [lpunnun cy-
NEPIIO3ULINN PEIIEHUH U CIIEICTBUS U3 HETO.

MeTton Bapuanuu A JHHEHHOTO HEOAHOPOIHOTO AuddepeHInaaIbHOr0 ypaBHEeHUs N-
ro NopsJKa.

Oynkuus Komm. ®@opmyna Komm.

Teopema o pyHIaMEHTAIBHON cUCTEME pelIeHU TMHEHHOTO AU PepeHIInanbHOTO ypaB-
HEHUS N-TO MOPSAKA C MOCTOSHHBIMU KO3 PHUIIeHTaMu.

HaxoxneHne yacTHOro peleHus TMHEHHOTo HeOJHOPOIHOTO A depeHIINaTbHOTO ypaB-
HEHHMS N-TO TOpPsIIKa 1Mo BUAY cBoOoaHOrO wieHa f(x).

Oyuknus Ko ans nunelinoro nuddepeHanibHoro ypaBHeHIs N-To TOPsSAKa C TOCTO-
STHHBIMH KO3 HUITMEHTaMH.

Jlemma bennmana.

HenpepsiBHas 3aBUCUMOCTD penieHus 3a1a4u Koy oT HayanbHbIX JAHHBIX.
YcroitunBoCTh perieHuit o JIamyHoBy (onpeaeeHust, MpuMepsl).

Y CTOMYMBOCTD TMHEWHBIX CHCTEM U] PepeHITHATBHBIX YPaBHEHHI.

Y CTOWYMBOCTD JTMHEHHBIX OHOPOAHBIX CUCTEM AU(PepeHIInaTbHBIX YPABHEHUA.

Y CcTOMYMBOCTD TUHEHHBIX CUCTEM JTU(GEepEHITNATBHBIX YPABHEHHH ¢ TIOCTOSTHHOW MaTpH-
ueit. Kputepuii ['ypBuna.

Y CTOWYMBOCTD MO MEPBOMY MPHUOIMKEHHUIO.

Kpaessbie 3a1aun (onpeaenenus, IpuMepsl).

Teopema 006 anpTepHaTHBE.

®yukiusa ['pyHa 1 ee mocTpoeHue.

[IpencraBnenue pemieHus: KpaeBoii 3a1aun uepe3 GyHkIuo ['puna.

CnexTpasibHas 3aaya.

TunoBble 3aJavYi, BBIHOCUMbIC€ HA JK3aMEH

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

2. Pemiutsh cuctemy:

4 cemecTp
14 ! 2t
1. Petunts ypasuenue: X' —4X +3x=e".
2. MccnenoBaTh yCTOMUMBOCTD TPUBUAIBHOTO PELLIEHUS HEIMHEHHON CUCTEMBI

X'=—X-2y+X°

Y ==2x+3y -y +x*

Kputepuu onieHuBaHus pe3y/ibTATOB 00y4eHHSs

Onenka Kpurepuu onieHMBaHus 110 YK3aMEHY
BrIcoknii ypo- | OLEHKY «OTJIMYHO» 3aCIIy’KUBAeT CTYACHT, II0KA3aBIINN BCECTOPOHHMUE,
BEHB «5» CHUCTeMaTH3UpPOBaHHbIE, INTyOOKHe 3HaHUS Y4eOHOH MpOrpaMMsbl JTUCIH-
(oTMuHO) IUIMHBI 1 YMEHHUE YBEPEHHO NPHUMEHATh UX HA MPAKTUKE MPU PELICHUU
KOHKPETHBIX 3a/1a4
CpenHuii ypo- | OLIEHKY «XOPOIIO» 3aCy’KHUBA€T CTYJIEHT, €CJIM OH TBEPAO 3HAET MaTe-
BEHb «4» pHaJl, TpaMOTHO U 1O CYIIECTBY M3J1araeT €ro, yMeeT IMPUMEHATh I0JIy-
(xopor11o) YEHHbIE 3HAHUS Ha MPAKTHUKE, HO JIONIyCKAaeT B OTBETE WIN B PEIIECHUU 3a-

Ja4 HCKOTOPKEIC HCTOYHOCTH

[ToporoBslii ypo-
BEHb «3» (yno-

OLICHKY «yJ0BJIETBOPHUTEJIbHO) 3aCIIy)KUBAET CTYJICHT, TOKA3aBILHM pa3-
PO3HEHHBIN XapaKTep 3HAHWM, HEIOCTATOYHO MpaBWIIbHBIE (DOPMYIH-
POBKM 0a30BbIX MOHATUHM, HAPYIICHUS JIOTUYECKOU MOCIIEI0BATEILHOCTH

BJIETBOPH- B M3JI0KEHUH IIPOTPAaMMHOTO MaTepHajia, HO IPU TOM OH BIIa/IeeT OCHOB-
TEJBHO) HBIMU paz/ieslaMi y4eOHOM porpaMMbl B HEKOTOPOM 00beMe, HEOOX 0 TH-
MOM JIJTsI TAJTbHEHIIIEro 00y4eHHs U MOXKET MPUMEHSTh TOTyYeHHbIE 3Ha-

HUs 110 00pas3iy B CTAHJAPTHON CUTYalluu
Mutmvansaegi | CUCHKY «HEY10BJIeTBOPHTEIBHO» 3aCiy)KUBACT CTy/CHT, KOTOpPBII He
YPOBEHD 2 3HAeT OOJIBIIEH YaCTH OCHOBHOTO COIEP)KaHUs YIeOHOH IMPOrpaMMBbl JTUC-
(Hey ZOBETEO- LMILIARBL, JI0TyCKaeT rpyOble OmMOKH B )OPMYITHMPOBKAX OCHOBHBIX IT0-
HATHIA TUCIMIUIMHBI U HE YMEET UCIOJIb30BATh MOyUYeHHBIE 3HAHUS TIPU

PHUTEIBHO)

PEIICHUH THITOBBIX MPAKTHYECKUX 33124

O1eHOYHBIE CpeNICTBA U1l MHBAIMIIOB H JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 37I0PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— TIpH HeOOXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUIEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISETCS TOTIOJIHUTEIFHOE BpEeMs IS IOATOTOBKU OTBETA HA SK3aMEHE;

— MIpH TIPOBEICHUH TPOIIEYPHI OICHUBAHUS PE3YJIHTATOB 00yUYEHUSI WHBAIUIOB M JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBs MPEAYCMATPUBAETCS UCIOIb30BaHUE TEXHUUYECKUX
CpEeZICTB, HEOOXOIUMBIX UM B CBSI3U C X WHIAWBUIYATBHBIMA 0COOCHHOCTSIMH,

— IIpU HEOOXOIUMOCTH AJIsi 00YUAIOIINUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
¥ WHBAIHMJOB TPOIEIypa OICHUBAHUS PE3yJIbTaTOB OOyUEHHsS MO JHMCIUIUIMHE MOXKET MPOBO-
JIUTHCS B HECKOJIBKO ATAIlOB.

[Iponenypa orleHUBaHUS pe3yIbTATOB 00YYECHUS MHBATUIOB U JIUII C OTPaHHYEHHBIMH BO3-
MOYKHOCTSIMH 37I0POBBS 110 JUCHUIUIMHE (MOIYJIIO) IPETyCMaTPUBAET MIpe0CTaBIeHNe HHPOpMa-
in B (hopMax, alanTHPOBAHHBIX K OTPAaHIMUYEHHSIM WX 3I0POBBS U BOCIIPHATHS HHPOPMAITUH:

Jist U1 ¢ HAapyIIEHUSIMH 3PCHUS:

— B IIeYaTHOW (popMe yBETUICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.
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JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIILHOTO ammapara:

— B mieyaTHoi opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y-
YJAIOIIUXCA.

5. Ilepedyenn y4eOHOIM JuTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB U TEXHOJIOTHil
5.1. YueOHas iuTeparypa
OcHoBHasi IuTEpaTypa:

1. Tuxonos A. H., BacunseBa A. b., Ceminukos A. I'. [luddepennmansabie ypaBHeHus. M.,
2005, https://e.lanbook.com/book/48171/

2. Ilerposckwuii Y. I'. Jlekuuu no teopun 0OBIKHOBEHHBIX U (epeHIInaIbHBIX YPaBHEHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. CoOopHuk 3ana4 1o auddepeHInaIbHbIM YPAaBHEHUSAM U BapUallMOHHOMY HCUHUCIICHUIO
[DnexkTpoHHBI pecype] : yued. mocodue — DIeKTpoH. naH. — Mocksa : M3gaTenbcTBo
"Jlaboparopuss ~ 3Hamuit", 2015. — 222 c¢. — Pexum = gocrymna:
https://e.lanbook.com/book/70710/

Jl1g ocBOEHUS JUCHMILIMHBI MHBAJIMJAMU U JMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
310pOBbS MUMEIOTCSI M3JaHHUSI B AJIEKTPOHHOM BHJIE€ B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanvy u « BubauoKTyo».

JlonoTHUTEIbHASI JINTEpaTypa:

1. JdemumoBuu b. II. Jlekuun mo maremarudeckoit teopun ycrtounBoctu. CIIO. «Jlauby,
2008. www.e.lanbook.com/view/book/123/

2. bubuxos 0. H. Kypc oObikHOBeHHBIX nuddepenimansabix ypapaenuil. CI10. «Jlanby,
2011 www.e.lanbook.com/view/book/1542/

3. Kpacnos M. JI. u np. OObikHOBeHHbIE nU(depeHINaTbHbIe YPaBHEHUS: 3a]]a4i U TpU-
MepBI ¢ TOAPOOHBIMH pereHussMu. M., 2009.

5.2. lepuoanueckasi JuTEpaTYpa

Vkasvisaromes neuamuole nepuoouyeckue uzoanus uz «llepeuns nevamuvix nepuoouye-
CKUX uzoanutl, XPAHAWUXCSL 8 gonoe Hayunoii oubruomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponusie nepuoouueckue u30anus, ¢ yKkasanuem
aopeca cauma 1eKMPOHHOU 6ePCUlU HCYPHALA, U3 0a3 OAHHBIX, 0OCMYN K KOMOPbIM UMeem
Kyory:

1. Basel nanaeix komnaauu «cet Bero» http://dlib.eastview.com

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

5.3. UuTepHeT-pecypchl, B TOM 4Hcjie COBPeMeHHbIe NMpodeccnoHalbHble 6a3bl JaH-
HbIX H HHPOPMAIHOHHBIE CIIPABOYHbBIE CHCTEMbI
J1eKTPOHHO-0ubIMoTeuYHbIe cucTeMbl (IBC):
DBC «FOPAWT» https://urait.ru/
ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBbC «ZNANIUM.COM)» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

akrwnE

IIpodeccuonanbublie 6a3bl JAHHBIX:

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

3. ScienceDirect www.sciencedirect.com
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4. Kypuans! uznarensctBa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snekrponnas oubanoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIMX 3alIaHBIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoi
mardopme HayuHbIX xypHanoB HOMKOH http://archive.neicon.ru
7. HauwmonanpHas 3JeKTpoHHas Oubanoreka (AOCTyn K DJIEKTPOHHOW OMOIHOTEKe Juc-
cepranuii Poccuiickoit rocyaapcrsennoit oubnmorexu (PI'B) https://rusneb.ru/
8. Ilpesumentckas oudaunoreka um. b.H. Enpuumna https://www.prlib.ru/
9. DnekrponHas koekus Oxkcdopackoro Poccuiickoro @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 nHpopmanuonHas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHBIE CHCTEMBI:
1. Konrcynprant [Tnroc - cipaBo4Hasi mpaBoBasi cucTeMa (JOCTYII IO JIOKAJIBHOM CeTH C
KOMIIBIOTEPOB OMOITUOTEKH )

Pecypcol cBOOOIHOrO fOCTYHA:

1. AMepuKaHCKas NaTeHTHas 0a3a ITaHHbBIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX AuccepTaruit http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpCTBO HayKu U BeIciiero oopasosanus Poccuiickoit denepanvu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moptai "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmarnmonnas cuctema "EqunHoe okHO J0CTymna K 00pa3zoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. EnwnHas xoyutekuus nugpoBhIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®dexepasibHBIN LIEHTP UH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt I'ocyaapcTBEHHOro HHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymxkuna "O6-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpManMoHHBIN opTan "Pycckwuii si3e1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

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

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

14. 3axonomnpoekt "O06 o6pa3oBanuu B Poccuiickoit denepannu". Bonpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe 1 HH(POPMALMOHHBIE PeCypPChI
KyoI'y:
1. Cpena MoayapHOTO AUHAMHUECKOro oOyueHus http://moodle.kubsu.ru
2. ba3za y4eOHBIX M1aHOB, Y4€OHO-METOUIECKUX KOMITJIEKCOB, ITyOIUKaIuil U KOH(e-
pennwmii http://mschool.kubsu.ru/
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3. bubnmorexa nH(pOPMAIIMOHHBIX pecypcoB Kadenpsl HHOOPMAITMOHHBIX 00pa3oBa-
TeNBHBIX TexHosorui http://mschool.kubsu.ru;

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

5. DnekTpoHHbIe 00pa30BaTelIbHBIE pecypchl Kadeapbl MHOOPMAIIMOHHBIX CHCTEM U TEX-
HoJorwii B oOpa3oBannu KyOI'Y m Hayuno-merommueckoro xypraia "LLHIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue ykazanus AJis1 00y4AOUIUXCS 110 OCBOEHHUIO M CUUILTHHBI (MOYJIs1)
[Io xypcy mnpeaycMOTpeHO MpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX JAETCS
OCHOBHOM CHCTEMAaTH3MPOBAHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHH, B XOJA€ KOTOPBIX
CTyJIEHTaMH MPUOOPETAIOTCS M 3aKPEIUISIIOTCS OCHOBHBIE MPAKTUYECKUE HABBIKUA pEIleHUs
pa3IMYHBIX 33]a4, B TOM YHUCJIE€ C IPUMEHEHUEM MOTYYEHHBIX TEOPETUUECKUX 3HAHUM.
BaxkneiimumM stanoMm Kypca sIBJIseTCS caMOCTOoATeNbHas padora nmo gucruruinae. Camo-
CTOATEIbHAs paboTa CTYIEHTOB SBJIIETCS HEOTHEMIIEMOI YacThIO Ipolecca noarotosku. Ilox ca-
MOCTOSITEJIbHON pabOTOM MOHUMAETCS 4acTh yueOHOU MIIaHUpyeMOi paboThl, KOTOPAasi BHIMIOJIHS-
€TCs 110 3aJIaHHIO U [TPU METOINYECKOM PYKOBOJICTBE IPENogaBaTeisi, HO 0€3 ero HermocpeICTBEH-
HOT'O y4acCTHs.
CamocrosrenbHas paboTa HarpaBlieHa Ha YCBOCHHE CUCTEMBI HAYYHBIX U MPO(ecCuoHab-
HBIX 3HaHUH, POPMHUPOBAHUS YMEHUIN U HaBBIKOB, IPUOOPETEHHE OIbITA CAMOCTOSITENILHOM TBOP-
yeckoil nestenpHocTH. CPC momoraer ¢popMupoBaTh KyJIbTYPY MBIIIICHUS CTYACHTOB, PACIIH-
PATH TO3HABATENBHYIO I€ATEIBHOCTb.
Buabl camocTosTensHOM paboThI 1O KypCy:
@) no yeaam: OArOTOBKA K JICKIUAM, K JaOOPaTOPHBIM 3aHATHIM, K KOHTPOJIbHBIM pabo-
TaM, K KOJIJIOKBUYMY.
0) no xapakmepy paéomupi: N3y4eHUE JINTEPATYPbl, KOHCIIEKTA JIEKIUI; IOUCK JINTEPATYyPbI
B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHAYEMOM Il CAMOCTOSITENIbHOTO U3YUYEHHUs] HayUHOU
JUTEPATYpPBI; peLlICHUE 3a/1a4.
TemaTnueckoe MIaHUPOBAHUE CAMOCTOSITENILHOM paObOThI CTYIEHTOB.

Ne HaumenoBanue Conep:xanue paszaena (TeMbl) Bun pabotsr

paszzena (TeMbl)

1 OcHoBHble MoHS- | Mogenn, coneprkamue auddepeHnuaibaple ypasHe- | [lonck HeoOXoauMoW WH-
THS Hus. 3ajgadu, mpuBonsAmue K auddepeHnrnanbHeM | GopMannH (CM. CIIHCOK JIH-

YPaBHEHHSIM. TepaTypsl). Penienne 3amau

2 Unterpupyemsie | TeopeMsl CymiecTBOBaHHSA M €AMHCTBEHHOCTH permre- | [Torck HeoOXomumon WH-

TUIBI ypaBHEHUN | HU 3aaauu Komu. thopmarm. Mzyuenne nex-
IIHOHHOTO MaTepHana.
Koncnektuposanue.

3 Jluneitnple  cu- | dyHaameHTtanbHas cucrema pemieHuid. @ynnamen- | [loBTopeHUe JIEKIUMOHHOTO
creMbl  nudde- | tanpHas marpuiia. MHOXeCTBO (yHAaMEHTANBHBIX | MaTepHania W MaTepHaia
PEHIIMANBHBIX Matpul. Matpuna Komu, e€ cBoiicTBa. yueOHukoB. [loaroToBka K
ypaBHEHUH KOHTPOJILHO# padoTe.

4 Jlunetinpie ypaB- | YpaBHEHUs C OCTOSHHBIME Ko duimentamu. Pe- | [louck HeoOXOoauMoOW HH-
HEeHUs1 71 -TO MO- | IIEHHE ypaBHEHHH CO ClIelMaIbHOM paBoi yacTelo. | ¢opmanmu. IToaroroBka k
psaka KOHTPOJILHOH padoTe.

5 Henuneiinsle cu- | Teopemsl [Iukapa u [leano. N3yuenne  JIEKIIMOHHOTO
CTEMBI MaTepuala ¥ Marepuaia

Y4eOHHUKOB.

6 HenpepsiBHasi 3a- | Y CTOWYHMBOCTH 110 IEPBOMY NPHOJIMIKEHHIO. [Touck HeoOXoAUMOUN WH-
BUCHUMOCTh  pe- dopmaruu. Perrenue 3a-
HOIeHHs  3aJa4d nmad. IloaroroBka K KOH-
Komm ot Hayasns- TPOJBHOI paborTe.

HBIX JaHHBIX.
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No HanmenoBanue Coneprxanue pasaena (TeMbl) Bun pabotsr
paznena (TemMbl)
7 Kpaesbie 3anaun ®yHkuus ['puHa: cyliecTBOBaHUE, IOCTPOEHUE. W3yuyenne u MOBTOpEHUE

JICKIIMOHHOTO MaTepuaia u
Marepuaia yueOHUKOB.

B ocBoeHMM MHUCHUIUIMHBI MHBATUIAAMH U JIUIAMHU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas pabora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIHLHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

NupuBuayanbHble KOHCYJIBTAlMM IO TPEIMETY SBISIOTCS BaXXHBIM  (HDaKTOPOM,
CIOCOOCTBYIOIUM HHIUBUYaTU3allii O0OYUEHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMperojaBaTelieM W OOYYaroIIUMCS HMHBAJIHIAOM WM JIMIOM C OTrPaHUYCHHBIMU

BO3MOXHOCTSMHU 310POBbA.

7. MaTrepuajibHO-TEXHHYECKOe ol0ecnedeHne 10 JUCHUIIMHE (MOAYJII0)

HaumenoBaHue crienuaibHBIX I10-
MEIIEHNUN

OCHaIIEHHOCThH CIIEIHAIBHBIX T10-
MEIIEHUN

HepequL JIMIICH3UOHHOT'O MPO-
I'paMMHOI0 obecrneueHus

Y4eOHbIe ayIUTOPHH AT MPOBEAC-
HYSL 3aHATHI JIEKIIMOHHOI'O THIIA

Me6enb: yaeObHas MeOenb
TexHUUYECKUE CpeCTBA OOYUCHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTEP/HOYT-
OyK

IporpaMMbl [UISL IEMOHCTPAIMA |
cosmanus npesenrtanuii («Microsoft
Power Pointy).

VY4eOHbIe ayJUTOPHUHU VIS TIPOBEJIE-
HUSI 1a00PaTOPHBIX 3aHATHI

Meo6emnn: yuebHas medenb
TexHUUeCKUe cpecTBa OOYUCHUS:
9KpaH, IPOEKTOP, KOMITBIOTEP/HOYT-
Oyk

Ob6opynoBaHue:

ITporpaMmbl 1jiss AEMOHCTPALMU K
cozanus npesenranuit («Microsoft
Power Pointy).

VYueOHble ayJUTOPHHU IS TIPOBEJIE-
HUSL TPYNIOBBIX (MHIMBHIYab-
HBIX) KOHCYIbTAlUH

Aynuropus, (kabuner) 314H

VYueOHbIe ayAUTOPHH ISl TEKYLIIETO
KOHTpPOJISI, MPOMEXKYTOUYHOH arTe-
CTaluu

Aynurtopun, (xaOuHeTHI)
312H,314H, 307H, 310H

Jnist caMOCTOSTETbHON paboThl 0OYYAIOLIMXCS MPETYyCMOTPEHBI IIOMETIEHHSI, YKOMILICK-
TOBAHHBIC CHCIIHaJ’IPI3HpOBaHHOfI MC6CJII)IO, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C BO3MOXKHO-
CTBIO MOJIKITIOYCHHUS K ceTH «HTepHeT» 1 o0ecTieyeHreM J0CTyIa B AJIEKTPOHHYIO HH(OpMAIH-
OHHO-00pa30BaTEIbHYIO CPETy YHUBEPCHUTETA.

HaunmenoBanue nomMereHuit s
CaMOCTOSATENILHOM paboThl 00yUaro-

OcHaIeHHOCTh TOMEIICHNH JUIs
CaMOCTOATENILHOM padoTHI 00yUaro-

Hepet{eHL JIMIICH3UOHHOT'O PO~
rpaMMHOT0 obecrneueHus

HIUXCSI LIUXCSI

[Momemenne s camocroaTenbHOM | Mebenb: yueOHas Mebemb OnekTpoHHass OnOIMOTEYHAs CH-

paboTel o0yuaromuxcs (AnTanbHBI | KOMIDIEKT — crienuaiu3upoBaHHOW | cTeMa eLIBRARY.RU

3ai Hay4no# 6uOIMOTeKM) MeOeIH: KOMITBIOTEPHBIE CTOTbI (http://www.elibrary.ru)/
ObopynoBanmue: KOMIBIOTEpHAs

TEXHHKA C MOIKIFOUYCHHEM K HH(pOP-
MaHHOHHO-KOMMyHPIKaLIHOHHOﬁ
cetu «lHTEpHET» M AOCTYNIOM B
ANIEKTPOHHYIO WH(GOPMAIIMOHHO-00-
pasoBaTeibpHyl0 cpeny oOpa3oBa-
TENbHOW  OpraHu3aiud, Beb-Ka-
Mepbl, KOMMYHHKAI[HOHHOE 000pY-
JIOBaHUe, 00eCIIeYnBaKOLIee JOCTYII
K CeTH HHTEpHET (IIPOBOTHOE CO-
e/IMHeHUE U OEeCIpPOBOAHOE COEIH-
nenue o Texaonorun Wi-Fi)

ITomemieHue st caMOCTOSTEILHOM
paboTel oOyuarommxcs (aymx. 314H)

Mebenb: yaebHas Mmedenb
Komrutekt  crienuMaiu3aupoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanmue: KOMITBIOTEpHAs
TEXHHUKA C MOIKIF0UYCHUEM K HH(DOP-
MaLlI/lOHHO'KOMMyHMKaLIHOHHOﬁ

ITporpaMmbl 1jis JAE€MOHCTPALMU H
cosnanus npesenranuii («Microsoft
Power Pointy).
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cern «HTepHET» WM [OCTYIIOM B
ANEKTPOHHYIO HH(OPMAIIMOHHO-00-
pasoBarenpHyI0 cpemy obpa3oBa-
TEJILHOM  OpraHu3anuy, BeO-Ka-
Mepbl, KOMMYHHUKAIIMOHHOE 000pY-
JIOBaHHe, 00eCIIeYnBAaOIIee JOCTYII
K CEeTH HHTEPHET (MPOBOIHOE CO-
elIMHeHHe U OECIPOBOIHOE COEMH-
Henue 1o Texnoaorun Wi-Fi)
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