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1 Henu u 3a1a4n M3y4YeHUs1 TUCHUILIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUS TUCIHUTIIAHBI

Henssmu ocBoeHUsT TUCTUIUTMHBI « I depeHIranbHbIe YPAaBHCHUS» SBIISTIOTCS OCBOCHHE
METOJIOB pemieHus AudepeHnanbHbIX YPaBHEHUH U MPUIOKEHHE dTUX METOAOB K PELICHHUIO
3a/a4 U3 Kypca GU3MKH, a TAaKKe 3a7a4 KOMIUIEKCHOTO W BEIIECTBEHHOTO aHAIN3a, OBJIAJICHHUE
KJIACCMYECKHM MaTeMaTH4YEeCKHM armapaToM IJis JalbHEHIIIer0 UCIIONb30BAHUS B IPUIOKCHHSIX.

1.2 3agauu AMCHMIIMHBI

[Ipu ocBOeHMM TUCIUIUIMHBI CTABATCA CEIYIOLINE 3a/1a4uu:

— OBJIQJICHWE  AHAIMTUYECKUMHU, MNPUOIMKEHHBIMM M YHUCICHHBIMH  METOAAMHU
UHTErpUpoBaHus TU(PEpeHIINATbHBIX YPAaBHECHUH;

— (opMHUpOBaHME OCHOBHBIX TIOHATUH TEOPUH OOBIKHOBEHHBIX AH(pdepeHInanbHbIX
YpaBHEHUH;

— (opMupoBaHME 3HaHUH O CBOICTBax peuieHui auddepeHnnanbHbIX ypaBHEHUNA 1€PBOro
NOpsAJIKA: C Pa3AEIAIOLMMUCS NEPEMEHHBIMH, OJHOPOJIHBIX M IPUBOJSIIMXCSA K HUM,
ypaBHEHMH B  MOAHBIX JAuddepeHnnanax; OBIAIEHUE TOYHBIMU  METOJaMM
MHTETPUPOBAHUS,

— (opmupoBaHue 3HaHUN O JMHEHHOM AU]PepeHInanbHOM YpaBHEHHH IIEPBOIO MOPsIKa,
OBJIaicHue MeToiamu perenus Jlarpanxka u bepryiu;

— (opMupOoBaHME 3HAHMI B BONPOCAX CYLIECTBOBAHMS U €JAMHCTBEHHOCTH pELICHHUS
TuQQepeHInaIbHOT0 YpaBHEHUS IEPBOTO MOPSIIKA;

— (opmupoBaHue YMEHUN U HABBIKOB pelieHus MuddepeHIHaTbHbIX YPAaBHEHUN BBICIINX
NOPSIIKOB IIyTE€M IIOHWKEHUS MOPsIIKa YPaBHEHMSL.

— (dopMupoBaHME 3HAHHI O CTPYKType OO0IIero pemeHus 1udepeHnaabHbpIX ypaBHeHHN
BBICILIMX MOPSIIKOB: OBJaieHne MeToioM Jlarpanxa;

— (opMuUpOBaHME YMEHUIl M HaBBIKOB IIOCTPOEHHs OOIIEro pELIeHUs JIMHEHHOro
OJTHOpPOAHOrO AuddepeHInanIbHOr0 ypaBHEHHsT N-TO MOpSAAKAa C IOCTOSHHBIMH
K03 uUIIMEeHTaMH B 3aBUCUMOCTHU OT 3HAYEHUI XapaKTepPUCTUUECKUX YHCEl,

— (opMuUpOBaHME YMEHHUH U HAaBBIKOB B IIOMCKE YAacCTHOTO pEIIeHHs JIMHEHHBIX
HEOJHOPOAHBIX Ju((HepeHIINANbHBIX YPaBHEHUH BBICIINX IMOPSIKOB IO MPABOM YaCTH
CIIEIMAIFHOTO BUIa (METOIOM HEONPEACICHHBIX KO3 GHIUCHTOB)

— (QopmupoBaHue 3HaHMII O CBONCTBaX pEIIEHUN OIHOPOJHOW JIMHEWHOH CHCTEMBI
muddepeHIanbHBIX ypaBHEHUH ¢ MTOCTOSTHHBIME K03 durrenTamMu (MetonoM Ditniepa);

— ¢opMHpOBaHHE 3HAHUM O CTPYKTYpE PEIICHUS HEOJHOPOJHOW JIMHEWHOW CHCTEMBI
JuQepeHMaIbHbIX YPaBHEHUH C TOCTOSHHBIMM KO3 (QUIMEHTaMU: OBJa/IeHUE
METOJIaMHU HaXO0>KJI€HUSI YaCTHOTO PEIICHUS.

Bo Bpems u3yueHMs AMCLUMIUIMHBI BblpaOaThiBaeTCs oOliemMareMaTHyecKkas KyJbTypa:
YMEHHE JIOTMYECKH MBICIUTh, IPOBOAMTH JOKA3aTEIbCTBA OCHOBHBIX  YTBEPKIACHMIA,
yCTaHABJIMBATh JIOTHUECKUE CBA3M MEXIY MOHATHAMHU, NMPUMEHATH IOJyYEHHbIE 3HAHUS JUIS
pemeHust  3a7ay, CBS3aHHBIX € (U3UYECKUMH  TPHIOKEHHSIMH T'eOMETPUYECKUX |
anreOpanyeckux MeToAoB. Ilomydaemble 3HaHUSA JeKaT B OCHOBE MaTeMaTHYECKOIO
00pa3oBaHUs 1 HEOOXOAUMBI JJIsl TOHUMAHUS U IPUMEHEHUS B (pr3HKe.

1.3 MecTo aucuuiuinHbl (MOAYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

HucummuimHa «/luddepeHnmanbaple  ypaBHEHUD OTHOCUTCS K 00S3aTENbHOW YacTu
brnoka 1 "ducuunmuael (Momaynu)" ydeOHoro miuaHa. B cooTBercTBUU ¢ pabouuM ydeOHBIM
IUTAHOM JIMCUUIUIMHA M3y4daeTcss Ha 2 Kypce (4 cemectp) mo ouyHoil ¢opme oOyueHus. Bun
IIPOMEKYTOUHOM aTTECTALMU: 3a4€T C OLICHKOM.

OT wu3yyaromero HacTOALMH Kypc TpeOyeTcsi 3HAaHME YHUBEPCUTETCKOIO Kypca
«MatemaTnyeckuif aHajau3» B JIOCTaTOYHO CTPOIOM M YINIyOJEHHOM H3JI0XKEHWH, OCHOBHBIE
CBEJICHUSI W3 TEOpUHU OIpeleIuTeNei, BbIcIIeld anreOppl MO AUCHMIUIMHE «AHAIUTHYECKas



reoMeTpus M JuHeiHas anreOpa». 3HaHUSA, MOJIY4YEHHbIE B ATOM Kypce, HCIOJB3YIOTCS B
JUCLHUIUIMHE «YpaBHEHHs] MaTEMAaTHYEeCKON (PU3UKI.

1.4 IlepedyeHb MIaHMpPYeMbIX Pe3yJIbTATOB OOy4YeHHUSs] MO JAUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yJbTATAMH 0CBOECHHS 00pPa30BaTeJbHOM IPOrpaMMBbl

Wzydenne naHHOW y4ueOHOM MAMCUUIUIMHBI HAmpaBleHO Ha (OpPMHpPOBAHUE Y
00yyaroImuxcs CIeAYIOIMX KOMIETEHIUHI:

KO[[ 1 HAUMCHOBAHUC I/IH}:[I/IKaTOpa’x< JOCTHXKCHUA
KOMIICTCHIIH

PesynbraThl 00YYESHUS 10 AUCIUILIHHE

OIIK-1 Cnocoben npuMeHsTh
€CTeCTBCHHOHAYYHBIE U OOICHHKCHEPHbIE
3HAHUSL, METOJBl MATEMAaTHIECKOTO aHAIU3a U
MOJEJIUPOBAHUS, TEOPETHIECKOTO U
9KCIIEPUMEHTAIBHOTO UCCIIE0BAaHMS B
npo(heCcCHOHAIBHON e TeNLHOCTH

3HaeT crmocoOBl pEIIeHHS THUIOBBIX 3a4ad C Y4eTOM
OCHOBHBIX ~ TOHATHH W  0OOmMMX  3aKOHOMEPHOCTEH
COCTAaBJICHUsI U pemeHus 1udQepeHranbHbIX ypaBHEHHH

YMmeer pematbs 3amadud B o0macTH auQQepeHIraTbHbIX
YpaBHEHUH

Brnaneer HaBblkamu penieHus! 3anad IudQepeHIranbHbIX
YpaBHEHUH

OIIK-8 CriocoOeH npuMeHsITh MaTeMaTHIeCKUE
MOJIEIIH, METOIBI U CPEJICTBA MPOSKTHPOBAHUS
MH(pOPMALMOHHBIX ¥ aBTOMAaTH3UPOBAaHHBIX

3HaeT KIIACCHYEeCKHe 3afaddl (pH3uKw,
JuddepeHraNbHBIM ypaBHEHHIM

MIPUBOSAIINE K

YMeeT CTpOUTh MaTreMaTH4ecKHe MOJeNH (QH3NYeCKUX

CUCTEM MIPOIIECCOB, OMMCHIBAEMBIX nuddepeHInanEHBIMU
YpaBHEHHSIMU
Bnaneer METOJaMH pemeHus KJIaCCHYECKUX

JuddepeHmanbHbIX YpaBHEHUH U CHCTEM YPaBHEHUH

Pesynbratel 00y4yeHHs] MO AMCLUMILIMHE JOCTUIAIOTCS B paMKaxX OCYIIECTBICHUS BCEX
BUJOB KOHTAaKTHOH M CaMOCTOATENbHOW paboThl O0OyyaromMxcsi B COOTBETCTBUU C
YTBEP>KIACHHBIM YYEOHBIM IJIAHOM.

NHpukaTopel  JOCTH)KEHHsS  KOMIIETEHLIMM  CUMTAKOTCS
JOCTHKEHUH COOTBETCTBYIOLINX UM PE3yJIbTaTOB O0yUEHHS.

c(OPpMHUPOBAHHBIMU  TIPU

2. CTpyKTypa H coiep:KaHue JMCIHIIIHHbI

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

O6mast Tpy10EMKOCTh JTUCIMILIMHBI COCTAaBIACT 3 3aueTHBIX eauHuIsl (108 yacos), ux
pacripeielieHue 1o BUaaM paboT MpeCTaBISHO B Ta0JIUIE

Bunsr pador Bcero 4 cemecTp
4acoB (Jacer)

KonTakTHasi pa6oTa, B TOM YnCie: 48,2 48,2
AyauTopHbIe 3aHATHS (BCEro): 48 48
3aHATUA JIEKLIMOHHOTO THIIA 16 16
nmabopaTOpHBIC 3aHATH — —
MPaKTHYECKUE 3aHATHS 32 32
CEMHHAPCKHE 3aHITHUS -
WNnas koHTakTHas padora:
KonTpons camocTosTenbHOM paboTHI

5 5
(KCP)
IIpomexytounas arrecraims (UKP) 0,2 0,2
CamocTosiTe1bHasi padoTa, B TOM 54.8 54,8
qucie:
[TpopaboTka 1 TOBTOpEHHE JICKIIMOHHOTO
Mmarepualia 1 Marepuasia y4eOHUKOB U 10 10
y4eOHBIX TOCcOOHit
HOATOTOBKA K JJaOOpaTOPHBIM U 24 o4
MPAaKTUYCCKUM 3aHATHUAM
BrimosiHeHrEe qoOMaIIHKUX 3aJaHui 16 16
(moAroTOBKa COOOIICHHH, TPE3EHTALMI)
[ToaroroBka Kk TeKymieMy KOHTPOJIIO 48 48




KonTpoas:

IToaroToBka K 3a4eTy C OLEHKOM

Oo6masn qac. 108 108
TPYI0EMKOCTh B TOM YHCJIe
KOHTAKTHAS 48,2 38,3
padora
3ad4. eff 3 3

2.2 Conep:xaHue JMCHMILINHBI

Pacnpenenenue BusoB yueOHOM pabOThl M UX TPYJIOEMKOCTH O pa3JieaM AUCHUIIIUHBIL.
Pa3nens (Tembl) TUCUUIUIMHBL, U3y4yaeMble B 4 cemecTpe (ouHasi popma 00yueHus)

KonmuectBo yacoB
Breaynut
Ne HanmenoBanne pasnenos (Tem) AyHTOpHAA opH};ﬂ
Bcero pabota
pabora
JI 113 JIP CPC
1. OCHOBHBIE IOHATHUS 8 2 2 4
2. YpaBHeHust nepBoro nopsiaka. MHTerpupyemsle THIIBL ypaBHeHuH | 34 6 10 18
3. JluneiiHple cucTeMsbl audPepeHaTbHBIX ypaBHEHHH 28 2 10 16
4. JluHeiiHbIe ypaBHEHUs N-TO MOpPsiIKa 16 4 6 6
5. Kpaessle 3a1aun 12 2 4 6
HUTOI'O no pasoenam oucyuniumwl 98 16 32 50
Kontposs camocrositensHo# pabotsl (KCP) 5
[Tpomexyrounas arrecranus (MKP) 0,2
[ToaroroBka K TeKyneMy KOHTPOIIIO 4,8
OO01mas TPYA0EMKOCTb 110 JUCHHIUINHE 108

[Tpumeuanue: JI — nexuuu, [13 — mpaxtuueckue 3aHsaTHs / cemuHapsl, JIP — mabGoparopHsie
saasTusi, CPC — camocrositenpHas paboTa CTyaeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLINHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

®opma
Ne Hauverosarme Conepxanue paszaena (TeMbl) TEKYIIETOo
pa3zmena (TeMbl)
KOHTPOJIS
1. |OcHnoBHsle nousATH |BBenenne. EcrecTBO3HAaHNE M MaTEMaTHYECKUE MOJIENN. Y paBHEHHUE
KaK OCHOBHOM O0OBEKT U3yUuCHHs B MaTeMaTHueckoi moaenu. Moaenu, |I1K
conepxarue quddepeHnraibabie ypaBHeHus. [Ipumeps 3aad, YO
NpUBOSIIKX K AuddepeHnnanbHbiM ypaBHeHussM. OcHoBHBIE 3a1aun (K
Teopun U QepeHIMANTBHBIX YpaBHeHUH. 3anaua Ko
2. |YpaBuenwus nepBoro |OCHOBHbIE HHTETPUPYEMbIE TUITBI ypaBHEHHUH [-T0 mopsiika: ypaBHEHHS
nopsiaka. C pa3JeNAIONIMMUCS IEPEMEHHBIMY, THHEHHBIE YPABHEHUSL.
Hurerpupyemsie Onnopoansie muddepeHranbHble ypaBHEHHS U MTPUBOSIIIMHUCS K
THITbI yPABHCHUH HuM. JInneitnbie auddepeHnanbHbie ypaBHEHHUS IEPBOTO TOPSIKA. K
Meton bepnynnu u Jlarpanxa. Ypasaenue bepnynmu. Ypasaenue B (YO
noiHeIx quddepennnanax. Marerpupyrommuii MuHoxutens. Teopema (K
CYIIE€CTBOBAaHUA U CAMHCTBCHHOCTH PCIICHUA 3a/la4n Ko JJIA
mddepeHIransHOro ypaBHEHHs! IEPBOTO MOPS/IKA, pa3peIieHHOTO
OTHOCHTEJIBHO IPOU3BOIHON
3. |JTunetinsie cucremsl |HopmanbHas cuctema auddepeHnnanbHeIX ypaBHEH!H [-ro opsiaka.
nmuddepeHnmanbHbIX | BekropHas 3anmch. @azoBoe mpocTpaHCTBO. Perenne cucteMsr K
YpaBHEHU muddepenimansHbix ypaBHeHuil. MHTerpaibpHas KpuBasi. 3aiayua vO
Komm. Jlnnetinsie cuctemsl nuddhepeHnaabHbIX ypaBHeHUH (¢
KOMIJIEKCHBIMHU K03()(HIIMEeHTaMU U CBOOOAHBIMHU WICHAMN).




MarpuuHo-BeKTOpHAas 3anuck. [IpuHnun cynepno3unmu.
OKBUBAJIEHTHOCTH 3a1a4u Kol as1st TMHEHHON CUCTEMBI U
MHTErPaNbHOIO ypaBHEHH. Teopema CylecTBOBaHUS U
€MHCTBEHHOCTH pelleHus 3aaa4uu Komm ams THHeHHBIX CUCTEM.
JIuneiinble ogHOpOAHBIE cucTeMbl. [IpocTpaHCcTBO pelieHuil.
®dyHaaMeHTallbHas cucteMa perieHuil. Bponckuan. Kpurepuit
JuHEeHON He3aBUCcUMOCTH petieHuit. dopmyrna OcTporpaackoro —
Jlnysunns. [IpencraBnenne o0mIero pemeHus Npy IMOMOIIH
(yHIaMeHTaIbHOI MaTpHLlbl. MHOXKECTBO (pyHIaMEHTANBHBIX MaTPHIL.
MeTon Bapranmu MocTOSHHEIX, popmyna Komm. Marpuna Koy, e€
cBolicTBa. JIMHEHHBIE CHCTEMBI C IOCTOSIHHBIME KO3()(DHIIMEHTaMH.
Haxoxnenne ¢GpyHIaMeHTAIEHONW CHCTEMBI PEIICHHH METOJ0M
HEOIpeIeIeHHBIX KO3 PHUIINEHTOB.

JInneiinpie
ypaBHEHHS N-TO
nopsiIKa

Jlunetinsle ogHOpOAHBIE TU((EpEHINANbHBIE yPaBHEHHUSI BTOPOTO
MOPSAKA C TIOCTOSHHBIMH KO3 PHUIHEHTAMHU.

[TocTpoeHue o01ero peneHus B ciydae:

a) pa3NIUYHbIX XapaKTePHUCTUUECKUX YHCE,;

0) KpaTHBIX XapaKTePUCTHUECKUX YHCET;

B) B Clly4ae KOMIUIEKCHO-COTPSKEHHBIX KOPHEH
XapaKTEepPUCTHUECKOTO YPaBHEHUS.

Jluneiinsie HeoqHOPOAHBIE AN PepeHIINaTbHEIE YPABHEHUS

BTOPOTO MOPSAJKA C IIOCTOSHHBIMH KO3 QHUIMEHTaMU U TIPaBOi
YacThIO CHENNATBLHOTO BU/IA.

JInnelinble ypaBHeHUs N-ro nopsaka. CBeeHne K INHEWHBIM
cucremam. [Ipuniun cynepnosunuu pemenuil. [Ipoctpanctso
peLIeHn OHOPOAHOI0 ypaBHEHUs. BpoHnckuan. Kpurepuil nuneiiHon
HE3aBUCUMOCTH pelieHui. JInHelHble HEOAHOPOJHbIE YPaBHEHUS N-T0
nopsiaka, Mmetos Bapuaruu. OyHkims u popmyna Komu. YpaBaenus ¢
MOCTOSTHHBIMU Koo durmenramu. dyHaaMeHTanbHas cucTeMa
pelIeHuil ypaBHEHHSI C TOCTOSHHBIMU KodddurenTamu. OyHKuus u
¢dopmyia Komm juist ypaBHEHUs! ¢ TIOCTOSIHHBIME KO() QHIIMEHTaMH.

MK
YO

OCHOBHBIE TTOHITHS

Beenenue. EcrecTBO3HAHNE U MATEMATHUYCCKHE MOJICITH. Y paBHCHHE
KaK OCHOBHOM OOBEKT U3yUCHHS B MaTeMaTH4ecKor Mojenu. Mojenw,
conepxarrue qudQepeHratbHbIe ypaBHeHH. [I[puMeps 3a1ad,
MPUBOAANINX K MU depeHIINaTbHBIM ypaBHeHsIM. OCHOBHBIC 3a/1a4H
Teopuu JuddepeHmanbHbIX ypaBHeHni. 3anada Komm

IK
YO

IIK — mpoBepka koHcnekTa, YO — ycTHbIN onpoc, K — konnoksuym

2.3.2 3aHsATHS CEMHMHAPCKOrO TUNA (MIPAKTUYeCKUE 3aAaHATHS)

(Temsr)

HanmenoBanue pasacia

Temartuka 3aHsATHI/PabOp

®opma
TEKYIIETo
KOHTPOJIS

OCHOBHBIC TIOHATHSA OcHOBHBIC TOHATHA Teopun AU HepeHITHATFHBIX YpaBHECHUN

(pemenne, 3agada Komm, opsiok ypaBHEHHS)

P3

MopsJIKa.

YpaBHEHUI

YpaBHEHUS IEPBOTO OcCHOBHBIC HHTETPUPYEMBIE THUIIBI YpaBHEHUI [-T0 mopsiaka:

YPaBHEHHUS C pa3eaIOIIMMUCS TEPEMEHHBIMU, JTUHEHHbIE

WHTerpupyemsble TUIIBI YpaBHEHMUSL.

TP
KP
P3

ypaBHEHHIA

JInHEeWHbBIE CUCTEMBI

MOCTOSTHHBIMU KodduirenTamu. Haxoxaenne hpyHaaMeHTaIbHON
CHCTEMBI PEUICHUH METOIOM HEOIPEAETICHHBIX KO PHUIIMEHTOB.
Merto/1 BapHaIMu MOCTOSHHBIX, (opmyia Kormmm.

Hopwmasbhas cucrema auddepeHnanbHbIX ypaBHeH i [-ro mopska.
mddepeHmanbEHbIX Bexropnas 3anuce. 3agaua Komu. JInnelinslie cucteMsl ¢

TP
KP
P3

N-ro nopsiaxka

JIunelinsle ypaBHeHus | JluHelHble ypaBHEeHUs 2-T0 nopsaka. JInHelHHbIe ypaBHEHUs N-TO

TopsiIKa. YpaBHEHUS C TOCTOSTHHBIMU KO3 QHUIIeHTaM .
dyHgaMeHTaNbHas CUCTEMA PELICHHH ypaBHEHUS C OCTOSTHHBIMH
koxppunmenTamu. Oyaxms u popmyna Ko mis ypaBHEHHS C
NOCTOSIHHBIMH K03 durmernTaMu. MeTo 1 BapHalliy OCTOSIHHBIX.

TP
KP
P3

Kpaesble 3anaun

Kpaesroie 3apaun [Itypma — JInyBumis. OCHOBHBIE TOHSTHSI.

P3




Tunosoit pacuér (TP), konTponsHas pabora (KP), pemenue 3anau (P3). Ilpu uzyuenun
JUCLUIUIMHBL MOTYT MPUMEHSTHCS 3JIEKTPOHHOE 00ydeHHue, TUCTAHLMOHHBIE 00pa3oBaTelbHbIC
TexHosioruu B coorsercteuu ¢ ®I'OC BO.

2.3.3 IlpuMepHasi TeMaTHKA KYyPCOBBIX padoT (IPOEKTOB)
He mpexycmoTpeHsl.

2.4 IlepeuyeHb yueOHO-MeTOAMYECKOr0 oOecrnedeHHUs AJIsl CAMOCTOSITeIbHOIH PadoThl
00y4YaIIMXCS M0 TUCHHILIMHE (MOIYJIIO)

[epeuens yueOHO-MeTOIMYECKOTO 00ecieYeH s JUCIUILUINHEI 110
Ne Bun CPC BBITTOJTHEHHIO CAMOCTOATENEHOW PabOTHI

1 IIpopaboTka y4eOHOTro «MeToauueckue yKasaHHs [0 OpraHU3aI[Mi CaMOCTOSTEIBHONH pabOThI
(TeopeTHYECKOro) MaTepralia [CTyJICHTOBY, YTBepXkIeHHbIe Kadeapoil (yHKIMOHAIBHOTO aHamM3a |
anre6pbl, mpotokos Ne 9 ot 13 anpens 2021 r.

2 Bremonnenue noMamuux — |«MeToandeckue yKa3aHUS 110 OpPraHM3allUM  CaMOCTOSATENBHOW paboTHI
3aJaHuil (pelenHne 3aja4d) |CTYJCHTOB», YTBEp)KAeHHble Kadenapod (yHKIMOHAJIHHOTO aHaW3a |
anreOpsl, mpoTokoa Ne 9 ot 13 ampenst 2021 1.

3 [MoaroroBka k Tekymemy |«Meroaudeckne yKa3aHHsS 110 OPTaHM3allMM CaMOCTOSTENBHOH pPabOTHI
KOHTPOJIIO (KOHTPOJIbHASL ~ |CTYAEHTOBY», YyTBEpXIEHHbIE KadeApoll (YHKIHOHAIBHOIO aHalM3a M|

pabota u 11p.) anreOpsl, mpoTokoa Ne 9 ot 13 ampens 2021 r.
[Tpomexyrounas aTrectanus [«MeToau4ecKne YKa3aHUs [0 OpPraHU3alUH CaMOCTOSTEIBEHOH paboThI
(3a4eT ¢ OLICHKOH) CTYICHTOB», YTBEpXKICHHbIC Kaenpodl (YHKUMOHAIFHOTO aHaIu3a W

anreOpsl, mpoTokoa Ne 9 ot 13 ampenst 2021 r.

Y4eOHO-MEeTOIMYEeCKHEe MaTepualibl JUIsl CaMOCTOSITEIbHON pPabOoThl OOydYaroUIMXCs W3
Yyciia UHBAJIM/IOB U JIUL C OTPaHMYEHHBIMHU BO3MOKHOCTAMHU 3710poBbs (OB3) npenocrapistoTcs
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCHPUSATHS HH()OPMAIUH:

J1iist T ¢ HApyIIEHUSIMH 3PSHHS

— B I1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOT'O TIOKYMEHTAa,

— B (opme ayauodaiina,

— B ieyaTHoM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'0 TIOKYMEHTA.

J11st U1 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amrapara:

— B I1e4aTHOM (opme,

— B hopMe IIEKTPOHHOTO JTIOKYMEHTAa,

— B (popme ayaunocaiina.

JlaHHBIN TIepedeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

3. O6pa3oBaTe/ibHbIe TEXHOJOTUH, IPUMeHsIeMble IPH 0CBOEHUH IMCHHIIIHHbI

B xozme wu3ydyeHMs IUCHUIUIMHBI TNPEIYCMOTPEHO HCIIONb30BAHHE  CIIEAYIOLIUX
00pa30BaTEeNbHBIX ~ TEXHOJOTWUH:  JIEKIIMH, TpaKTHUYECKUEe 3aHATHUSA, THUIIOBOW  pacyer
(MHIUBUYaJTbHOE JIOMAIITHEE 33/1aHKE), CAMOCTOATEIbHAs paboTa CTYICHTOB.

KoMIeTeHTHOCTHBIM MOAXOX B paMKax MPENoJaBaHUs IUCLUIUIMHBI pealu3yercs B
UCIIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOMMK,
MO3TOBOTO HITypMa, pa30opa KOHKPETHBIX CHUTYyallui, aHaiM3a MeJaroruyeckKux 3aj1ad, MHbIX
¢dbopM) B cOUETaHUU C BHEAYAUTOPHOU pabOTOM.

NudpopmanoHHble  TEXHOJOTMM, TPUMEHSEMbIE TPH HU3YYEHUH JAUCLUIUIUHBL:
UCNONb30BaHUE  HMH(OPMAIMOHHBIX  PECYpCOB,  JOCTYNHBIX B HMH(OPMaLMOHHO-
TEJICKOMMYHUKALIMOHHOMU ceTu MHTepHeT.



AI[aHTI/IBHBIe 06pa30BaTeJ'II)HBI€ TCXHOJIOTMH, TPUMCHACMBIC IPU U3YUCHUN JUCLHUIIIIMHBI

KOHCYJIbTAIlUM C UCIOJIb30BAHUEM DJIEKTPOHHOM MTOYTHI.
CamocTosaTenbHas paboTa CTYJCHTOB SBJISETCS HEOThEMJIEMOM YacThi0 Mpoliecca
noarotoBku. [log camocTosTensHOM pabOTON TOHUMAETCS YacTh Y4eOHOW IUIaHUPYyEeMOM
paboThl, KOTOpas BBIMOIHIETCA M0 33JaHHUIO U IPU METOJMYECKOM PYKOBOJCTBE MPETNoJaBaTes,
HO 0€3 ero HermoCpeACTBEHHOTO YYacTHs.

Bunbl camocTosATenpHON paboThI O Kypey:
a) MO LEeNsAM: MOATOTOBKA K JIEKIMSAM, K MPAKTHUYECKUM 3aHATHUAM, K KOHTPOJIHHOM
paboTe, K SK3aMEHY, BBIOJHEHHUE TUIIOBOTO pacyeTa, MOATOTOBKAa MPOEKTHOTO CEMECTPOBOTO

3alaHUA B BUAC MMPE3CHTAIUU.

AL JIAIl € OTPpaHUYCHHBIMU BO3MOKHOCTAMH 310POBbA HNPCAYCMOTPCHA OpraHHU3alnsa

6) o xapakTepy paOOTbl: U3yUEHUE JIUTEPATYPbl, KOHCIIEKTA JICKIHI{; TOMCK JIUTEPaTypbl
B OMOIMOTEKE; KOHCIEKTUPOBAHUE PEKOMEHAYEMOM JUIsl CAMOCTOSTEIbHOIO U3yUeHUsl HaAyqHON
JUTEpaTyphl; pEIICHNE 3aa4, IOJArOTOBKA IIPOEKTA.
Jlig 5y ¢ orpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsSI IIPEyCMOTPEHA OpTraHU3alus
KOHCYJIbTAIlMi C NCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

6. OueHoYHBbIE

cpeacTea

A

NMPOMEKYTOYHOM aTTeCTAlluN

NOCTHKEHUN

TeKYIIero

KOHTPOJISI

ycnneBaeMoCcT Hu

4. OneHOYHBIE CPEACTBA JJIsl TEKYIIEro KOHTPOJISl yCIeBaeMOCTH U IIPOMEKYTOYHOM

aTTeCTallumn

OI_IeHOLIHLIe cpeacTBa NpCAHA3HAUCHBI JISI KOHTPOJI W OLCHKHU 06pa3OBaTeJ'ILHBIX

oOyuaromuxcs,

OCBOMBIIIHNX

«Iuddepennanbabie ypaBHEHUS.
OHGHO‘-IHI)IG CpCACTBa BKIIOYACT KOHTPOJBHBIC MAaTCpHaJbl IJIA HNPOBCACHUSA TCKYLICTO
KOHTpOJsl B (OpME pPa3HOYPOBHEBBIX 3aJaHM, CHUTYalMOHHBIX 3aJad M IPOMEXKYTOUHOU
aTTecTaluuu B (opMe BOIPOCOB U 3aJIaHUM K IK3aMEHY.

[porpaMmy

yueOHOM

JAUCIHUITIIMHBI

CprKTypa OLHCHOYHBLIX CPEACTB AJHA Telcymeﬁ H HpOMe?l(yTO'lHOﬁ aTreCTallumn

Ko n HanmMenoBanne

HanmenoBanue o1ieHOYHOTO cpeacraa

Ne PesymnbraTe! 00y4ueHus
MHIUKAaTOpa . ITpomexyTouHast
n/n (B cooTBercTBUM C 1I. 1.4) Texymuii KOHTPOIIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBEHHOHAyYHbIE U
OO0IEHKEHEPHBIE
3HaHMS, METO/bI
Brnaneer HaBbIKaMU
MaTeMaTH4ecKoro Bompoc Ha
peuieHus 3aaa4 Konrponsnas padora Nel
1 | anammzam JK3aMEHE
muddepenmmansapix | KommokBuym
MOJICTTUPOBAHUS, . 1-3
ypaBHEHUH
TEOPETHYECKOTO U
9KCIEPUMEHTAIEHOTO
WCCIIEJOBAHHS B
npoeCCHOHATBHOMN
JIeSITEIbHOCTH
OIIK-8 Crocoben
YMeer CTpouTh
MPUMEHSATD
MaTeMaTHYECKHe
MaTeMaTH4ecK1e MOJIEIH,
MoJienH (PU3NUECKUX Bonpoc Ha
METO/IbI ¥ CPE/ICTBA .
2 MPOLIECCOB, TumnoBoii pacuer 9K3aMeHe
MPOEKTUPOBAHUS
OITUCHIBAEMBIX 4-7
nH(pOpPMALMOHHBIX U
mddepeHanEHBIMU
ABTOMaTU3UPOBAaHHBIX
YpaBHEHUSIMU

CUCTEM




TunoBbie KOHTPOJIBbHBIC 32JaHUS MU HHbIE MaTePHAJIbl, HEO0X0AMMBbIE VIl OLCHKH
3HAHUI, YMeHUIi, HABBIKOB M (MJ1H) ONBITA 1eATEeJbHOCTH, XapaAKTePHU3YIOIIUX 3TalbI
(opMupoBaHuMs KOMIIETEHIUH B IIpoLiecce 0CBOCHHUS 00pa30BaTeIbHOI MPOrPaMMBbl
Ilpumepnulii nepeuens 60npocoé u 3a0anuil
1. Haiitn permienue ypaBHEHH

a) 2tyJ1—x%dt +xdx=0;
Yy

6) y'=e X+Y, y{)=0;

X
;X
X - =t;
®) t+1
r) x’—xtgt+xzcost=0;

n (x+3y)y'=1.

2. Pemnts 3amavy Komm {);,z X5_y71(2x , X(0)=1, y(0)=2.

X'=2X+Yy+2z

3. Pemuts cucremy < Y =27 —X cA=-1, A23=1.
7'=3z-2x

X'=2y—-5x

y =x—6y—2eX"

4. PeluuTh JIMHEHHYIO CUCTEMY {

5. Haiitu ®CP, olrmiee penieHne TMHEHHBIX ypaBHEHUH:

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

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

X"+4x"+3x=0, x(0)=0, x'(0)=1.
7. Bemmucats @CP, eciiv U3BECTHBI KOPHU XapaKTEPUCTUUECKOTO YPABHEHUS

a)A12=0; A34=—6; Asp = 2+7i;

0) A2 =2; A3a=—144i; hse=—1+4i.
8. SBnarorca i Qynkuuu X ®= e’ —e?'u X, )= 2e* + e JIH3 pELIEHUsIMU YPaBHEHUS

X"—x"-6x=07
9. Pemuth ypaBHeHUE, HCTIONB3Ys GyHKIINIO Kotm:
X" —8x'+17x=¢e", x(0) = x'(0) =0.
, 1

1/
IO.PeIHI/ITI) ABHCHHUEC MCTOJ0M BapHallu IIPOU3BOJIbHBIX ITOCTOAHHBIX X + X = .
Y 1
e +

t

11. Pemuts ypaBHeHue 10 BUay cBodognoro unena X" —4X' =15t +sin 2t |

12. Penmuts kpaesyio samaay: Y +Yy =1 y(0)=0, y’(%) =0.

Bonpochbl K KOJIIOKBUYMY



1.  ®wusuveckue u reOMETPUUCCKHE 3aJ1a4H, IPUBOIAIINE K TudPepeHnaibHOMy

YPaBHEHHIO.

2. [Tonsatne 0OBIKHOBEHHOTO U depeHIanbHOr0 ypaBHeHHs. OOmee W YacTHBIC
pewenus. I'paduk perieHus.

3. Huddepernnanpabie ypaBHEHHS MIEPBOTO Mopsaka. 3agada Komm.

4. I'eomerpuueckass ~ uHTepnperanuss  auddepeHuanpHoro  ypaBHeHus.  [lone
HalpaBjaeHul. MeTo1 N30KIMH.

5. JuddepeHunanbuple  ypaBHEHHs — [EpPBOr0  MOpSJIKa € pa3eIOLMMUCS
NepeMEHHBIMH.

6. Onnoponusbie uddepeHnnaibHble ypaBHEHHUS.

7. YpaBHEHUS, TPUBOASIINECS K OJTHOPOTHBIM YPAaBHEHUSIM.

8. JIuneitnble nuddepeHuanbHble ypaBHEHUs IepBOro nopsiaka Y pasHenue bepuysu.
9. Meton bepnynnu u Jlarpanxa pemieHust TuHeHoOro 1uddepeHanbHOro ypaBHEeHUs
IIEPBOIO MOPSJKA.

10.  VYparuenwue B nonHbIX auddepennnanax. MHTErpupyonmi MHOKHUTEb.

11.  IlonsTHE METpUYECKOTo npocTpaHcTBa. [IpuHIMN cKAThIX OTOOPAKEHUH.

12. Jloka3aTenmbCTBO  TEOPEMBI  CYIIECTBOBAHWS W  E€IWHCTBEHHOCTH  PEIICHUS
TuddepeHIaIbHOro YpaBHEHUs IEpBOro MopsiaKa.

13. Oco0sle pemenns nuddepeHmanbHbIX ypaBHeHUH. Orudaromas ceMeicTBa KPUBBIX.
14.  JluddepeHuunanpHbple ypaBHEHHs BBICHIMX MOPSAKOB, OCHOBHBbIE MOHATHSA. Teopema
CYILIECTBOBaHUS U €JUHCTBEHHOCTHU

15. JluddepeHuunanpHple ypaBHEHHs BBICHIMX TOPSJIKOB, JOMYCKAlOIIUE MOHMKEHUS
nopsiKa:

a) ypapHeHus Buja Yy = f X ;

n

6) ypasrenns Buza F X,y ,y“™,..,y" =0, He coneprkarie HCKOMOIT DYHKIIK;

B) ypaBHeHuss Buga F vy, y’,...,yn =0, He coxepxamue HE3aBUCHUMOIO

MIEPEMEHHOTO.
16.  Jluneitnble opHOpoaHble JU(QEpeHIMaTbHbIE YpPaBHEHUS BBICIIETO MOPSJIKA.
JluneitHo  3aBUcHMBle M He3aBHUcHMble  QyHkuuH. Omnpenenaurens  BpoHckoro.
@dyHaaMeHTanpHas cucremMa pemieHui. OOuiee pelleHue JHMHEHHOIO  OJHOPOJHOTO
TQepeHIaIbLHOr0 YpaBHEHUSI.

17.  JluneitHple HeonHOpOAHBIE Au(deEpeHIInaIbHble ypaBHEHUS BBICHIETO TMOPSAKA.
Crpykrypa obmiero pemenus. Meroa Jlarpanka Bapuaniuu npou3BOJIbLHON MOCTOSHHOM.
18.  Jluneitnble omgHOponHble nudGdepeHInanbHble ypaBHEHUS BTOPOTO TMOpsiAKa ¢

NoCTOSHHBIMU K03 punmentamu. [Toctpoenue od1iero pemeHus B ciryJae:
a) pa3IMYHbIX XaPaKTEPUCTUUECKHX YUCEIT;
0) KpaTHBIX XapaKTEPUCTUUECKUX YUCEIT;
B) KOMIUIEKCHO-COTPSKEHHBIX XapaKTePUCTUUECKUX YHUCE.
19.  JluneiiHble HeOqHOPOIAHBIE TU(PEpEeHIATBHBIE YPABHEHUS BTOPOTO MOPSIKA C
HOCTOSIHHBIMU KO03()(pULIMEHTaMu 1 ITPAaBOM YaCThIO CHEIMAIBHOIO BU/1a (TIOMCK YAaCTHOTO
peIIeHus] METOIOM HEeOoIpeeIeHHBIX KO PHUIIMEHTOB):
a) f x =e*.

0) f x =e”P, X
B) f x =e*™ acospx+bsinpx .

[TIpumepHBIE BOTPOCHI HA 3a4YET C OLEHKOM:

1. JuddepenunanbHoe  ypaBHEeHHME  HepBoro  mopsaka.  OCHOBHbIE — IOHATHS.
I'eomeTpuueckuii cMbICT ypaBHEHUS EPBOTO MOPsIIKA.



w

10.

11.

12.
13.

14.

VYpaBHEHHUsI ¢ pa3AeIAIOIUMUCS IEPEMEHHBIMU U IIPUBOISAIINECS K HAM.

Jluneiinbie nuddepeHnmanbpHbIe YpaBHEHUS IEPBOTO MOPSAKA W IPUBOASAIINECS K HUM.
Cucrtembl OOBIKHOBEHHBIX IH(QepeHInaIbHbIX ypaBHEeHHA. BekropHas 3anuck. 3amava
Komm.

CucTeMsl IMHEHHBIX TU(GEpeHINaTBHBIX YPAaBHEHUH B HOPMaJIbHOH (hopMe, MaTpUIHO-
BEKTOpPHAs 3alKMCh. DKBUBAJIEHTHOCTh KOMIJIEKCHOM U BELIECTBEHHON CHUCTEM.

Teopema cymiecTBOBaHWS M €IMHCTBEHHOCTH pelleHus 3aaaur Komw s JIMHEHHOH
CUCTEMBI.

Jluneituble cuctembl aud@epeHIUANbHBIX YpPaBHEHUH, NPUHLIUI CyHEeprO3ULIUU
pELIEHUH U CIIEICTBHS U3 HETO.

JluneiiHast 3aBUCHUMOCTb U HE3aBUCHUMOCTb BEKTOp-(yHKIUH. JIMHEWHbIE OJHOPOAHbBIE
cucteMsl. [IpocTpaHCTBO pemeHui.

dyHnameHTanbHas cuctema perienuid Onpenenurens Bpouckoro. Kputepuit nunelinoit
HE3aBUCHMOCTH PEIICHUN OJJHOPOAHOU CHCTEMBI.

dyHnamMeHTalbHas MaTpula, cBoiicTBa. OOmiee penieHHe JIUHEHHONW OJHOPOAHOM
CUCTEMBI.

JluneiiHble HEOJHOPOIHBIE cucTeMBbI MU epeHnalbHbIX ypaBHEHUNH. MeTo ] Bapuanuu.
®opmyna Kommn.

Martpuna Ko u ee cBoiicTsa.

Jluneitnple  cuctembl AU QEpeHLUaTbHbIX  yYpaBHEHUN c [IOCTOSIHHBIMU
koa¢pdunrentamu. Teopema o pyHIaAMEHTATBLHONW CUCTEME PEIICHUN.

Jluneiinble onHOpOIHBIE AU(QEpeHlIraIbHble YpPaBHEHUS BTOPOro IMOpSAIKa C
nocTossHHBIMU Kodddurimentamu. [loctpoenne ob1ero penieHus B ciyyae:

a) pa3’IMyYHbIX XapaKTEPUCTUUECKUX UUCET,
0) KpaTHBIX XapaKTEPUCTUUECKUX YHCE;
B) B ClIy4ae KOMIUIEKCHO-COMPSIKEHHBIX KOPHEHN XapaKTepUCTUUECKOTO YPaBHEHNUS.

15.

Jluneitnple HeoqHOPOIHBIE MU D epeHIINaTbHbIE YPaBHEHUS BTOPOTO MOPSAKA C
MOCTOSTHHBIMU K03((pHIIMEeHTaMu 1 ITPaBOi YaCTHIO CIIEIMATIBLHOTO BU/IA!

a) f x =e™.
0) f x =e”P, X
B) f x =e* acospx+bsinpx .

16.

17.

18.

19.
20.

21.

22.

Jluneitnble nuddepeHanbable ypaBHEHUS N-TO THOpsAAKa (OCHOBHBIE OMNpPENENICHUS,
MIpUMepHbI). DKBUBAJICHTHOCTh JTUHEIHON CUCTEME.

Teopema 0 MpocTpaHCTBE pEHIEHUN JUHEHHOro OAHOPOAHOro U depeHInaIbHOTO
ypaBHEHHUS N-TO MOPSIJIKA.

JluneitHast 3aBUCHUMOCT, M  He3aBUCHUMOCTh  GyHkiuil. Kpurtepuii nunelHol
HE3aBHCHMOCTH PEIICHUH OJTHOPOAHOTO AP PEepeHInaTIbHOrO ypaBHEHUS N-TO MOPSIKA.
OyHaamMeHTalbHasl CUCTEMa PEIIeHUH, €€ CBSI3b C OOIIKUM PEIIeHUEM YpaBHEHHUSI.
JluneiiHoe HeoAHOpOJHOE Au(depeHnanbHOe ypaBHEHHE N-ro mnopsaka. IlpunHnun
CYNEPIO3ULMH PELICHUN U CIIEJCTBUS U3 HETO.

Mertoa Bapuanuu i JMHEHHOIO HEOJHOPOAHOTO AU (epeHInaNIbHOro0 ypaBHeHus N-
ro MOpsAJKA.

Oyukiusa Komm. ®opmyna Komn.



23. Teopema o (yHIAMEHTATLHOW CHCTEME pENICHHW JMHEHHOro audQepeHnanbHOro
ypaBHEHHsI N-TO MOPSIIKA C TIOCTOSHHBIMU KO3 (QUITCHTAMH.

24. HaxoxJieHHe YacTHOTO pEUICHUs JIMHEHHOTO HEOAHOpoIHOTro audQepeHnnarbHoro
ypaBHEHUsI N-TO MOpsAKa MO BUAY CBOOOHOTO wieHa f(X).

25. Oynkuus Komm st nuHelHOro audQepeHnnaibHOT0 YpaBHEHUS N-TO TOpPSAIKa C
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.

26. KpaeBble 3a1aun (ONpeIeICHHMs, TPUMEDPHI).

Tunosvie 3a0auu, 6bIHOCUMbLE HA 3a4em C OYEHKOI
1. Pemmts 3amaay Konm: Yy'Cctgx — Yy = 2ctgx, y(0)=1.

X'=2x+4y-8
y' =3x+6y

2. Pemuth cucremy:

3. Pewmnts ypasuenne: X' —4X' +3x =%,
4. Pemmts kpaesyo 3amady: Y'—-y =1, y(0)=0, y(1) =0.

OueHoYHbIE CpEACTBAa U WHBAJIUIOB M JIMI C OrPAaHWYCHHBIMH BO3MOXKHOCTSAMH
3/I0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3MUECKIX 0COOCHHOCTEH:

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI IIPEIOCTABIISIETCS TOTIOTHUTEIEHOE BPeMs JUIsi IOJATOTOBKM OTBETAa HA IK3aMEHE;

— IpU MIPOBEJICHUH MTPOIIEYPbl OLICHUBAHUS PE3yJIbTaTOB 00y4YEHHs MHBAINIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHHUUECKUX
Cpe/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAIBHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbS
¥ WHBAIWIOB TMPOIEIypa OIEHHBAHUS pE3YyJIbTaTOB OOYYEHHsS M0 AWCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa orneHWBaHHUS PE3yIbTaTOB OOYYEHUS WHBAJIUIOB W JIUIl C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JHCHUIUIMHE (MOJIYJIIO) TpeIyCMaTpUBaeT Ipel0CTaBICHUE
uHpopmanmu B QopmMax, aJaNTUPOBAHHBIX K OTPAHHUYEHHUSIM HUX 370POBbS M BOCIPHUSATHS
UHpOpMAaIINH.

JInst I ¢ HapyIIeHUSIMH 3PEHUS:

— B Ie4aTHOH (hopMe yBEITMYESHHBIM HIPUPTOM;

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApYIICHUSIMH CITyXa:

— B IIEYaTHOH (opme;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIIHLHOTO amiapara:

— B miedaTHou opwme;

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

Kputepun oneHuBaHus pe3yabTATOB 00y4eHHUsI

Orenka Kputepuu oneHrBaHus Mo 3a4E€Ty C OLICHKOU
Bricoknii OLICHKY «OTJIWYHO» 3aCly’KMBaeT CTYJEHT, OCBOUBIIMN 3HAHMA,
YPOBEHB «5» YMEHHUS, KOMIIETEHIIMM U TEOpPEeTHYEeCKUH MaTepuan 0Oe3 mnpoOenos;
(oTNIM4HO) BBINOJIHUBIINN BCE 3aJaHMsl, IPEAyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; MIPAKTHYECKUE HAaBBIKH




poheCCHOHAIFHOTO IPUMEHEHHUsI OCBOCHHBIX 3HAHHH C(HOPMHUPOBAHEI.

Cpennuii OIICHKY «XOpOII0» 3aCTy>KHWBAET CTYACHT, MPAKTHUYECKHA MOTHOCTHIO
YPOBEHD «4» OCBOMBIIMI 3HAaHWS, YMEHHUSA, KOMIIETEHIMHM W TEOPETUUYECKHI
(xoporto) Marepual, ydeOHbIE 3aJaHUs HE OIICHCHBl MaKCHMAaJbHBIM YHCIOM
0aJJIOB, B OCHOBHOM C()OPMHUPOBANT MPAKTHYECCKUE HABBIKH.
[ToporoBsrii OIICHKY «yJIOBICTBOPHUTEIHHO» 3aCIyKHUBAaET CTYACHT, YaCTUYHO C
YPOBEHB «3» npoOeinaMyd  OCBOMBINMK  3HAaHWS, YMEHUS, KOMIICTCHIIMH |
(YIOBIIETBOpUTE | TEOPETUYECCKUU Marepuall, MHOTHE YyudeOHbIe 3adaHus Jub0 He
JILHO) BBITIOJIHWJI, JIMOO OHW OICHEHBI YHCJIOM OauioB OJM3KUM K

MHWHUMAJIbHOMY, HCKOTOPLIC ITPAKTUYCCKNC HABBIKH HEC C(l)OpMHpOBaHLI.
MuHUMaTbHBIN OIICHKY «HCYIOBJIICTBOPUTECIIbHO» 3aCIIyKUBACT CTYACHT, HC OCBOUBIIHI

YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIIETEHIIUN U TEOPETUYCCKUI MaTepual, ydeOHbIe
(HEyZIOBJICTBOPY | 3aJIaHUsS HE BBITOJIHUII, TPAKTUYECCKHE HABBIKA HE COPMHUPOBAHBI.
TEJILHO)

OrneHoOUYHBIC CpEICTBA JUIsl WHBAJIWAOB WM JIMIl C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX UHIUBUAYAIBHBIX IICUXO(DU3NIECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBbS TIPEOCTABIISICTCS IOTIOJIHUTEILHOE BPEMs JIJIsl TIOATOTOBKU OTBETA HA SK3aMCHE;

— MPU MPOBEICHUU MPOIIECTYPHI OIICHUBAHKS PE3yJIbTATOB O0YYCHUS WHBAIHJIOB U JIUIL C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JIOPOBBSI TPEAYCMATPUBACTCSI UCIIOIB30BaHUE TEXHHYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUYaTbHBIMH OCOOCHHOCTSIMU,;

— IIpY HEOOXOIUMOCTH JIJIsl 00YUAIOIINUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbSI
W UWHBAJIWJIOB TMpOLEAypa OICHUBAHUS pE3YJbTAaTOB OOYYCHUS [0 JAUCIHUILIUHE MOMKET
NPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa oneHWBaHUs Pe3yJbTATOB OOYYCHHS] MHBAIUIOB U JIWI] C OTPAaHHUYCHHBIMH
BO3MOXHOCTSIMH 3JIOPOBbSI 110 JUCHUIUIMHE (MOJIYJIIO) TMpEeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 3J0POBbSI M BOCIPHUSATHS
uHbopMaIuu:

JItst TUIT ¢ HapyIICHUSIME 3PCHUS

— B IeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1n1st U1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHoOM opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyyJaroumxcsi.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB M TEXHOJIOTHI

5.1. YueOHasi iuTeparypa

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

2. Tlerporckuii U. I'. JIekmuu 1o Teopun OOBIKHOBEHHBIX TU(D(epeHITNATBHBIX YPaBHEHHM.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3amau no auddepeHnanbHbIM YpaBHEHUSIM U BapUALIMOHHOMY HCYHUCIICHUIO
[DnexTpoHHBIH pecypc] : yued. mocodre — DnekTpoH. AaH. — Mocksa : 3marenbcTBo
"Jlabopatopus  3nHamu", 2015. — 222 ¢. —  Pexum  goctyma:
https://e.lanbook.com/book/70710/



https://e.lanbook.com/book/48171/
https://e.lanbook.com/book/59554/
https://e.lanbook.com/book/70710

4. Nemuposuu b. I1. Jlekiuu nmo matemaruyeckor Teopuu yctronuuBoctu. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

5. Bubukos K. H. Kypc 0bbiKHOBEHHbIX AnddepeHumanbHbiXx ypaBHeHu. CII6. «JlaHby,
2011. www.e.lanbook.com/view/book/1542/

Jlist ocBOEHUST MUCIUIUIMHBI WHBAIUIAMHU W JHUIAMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH

3JI0POBbSI HIMCIOTCS M3aHUS B DJICKTPOHHOM BHJIE B JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax

«Jlanvy u « bubauoxyo».

5.2. Ilepuoanyeckasi JuTEpaTYpa

Vkasvieaiomess  neuamnvle  nepuoouueckue uzoanus u3z  «llepeunss  newammvix
nepuoouveckux — uzoaumui, xpawswuxcsi 8  @ounoe Hayunou  o6ubauomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponusie nepuoouyeckue uU30aAHUs, C
VKa3anuem aopeca caiuma 31eKmpoHHOU 6ePCUU HCYPHANA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'y:

1. Basel gauaeix koMnauuu «Vet Bero» http://dlib.eastview.com

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

5.3. HHTepHeT-pecypchl, B TOM 4YHCJIe COBpeMeHHbIe TNpodeccHoOHATbHBbIE 0a3bl
JAHHBIX 1 HHPOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI
DIeKTPOHHO-0MOIMoTeuHbIe cuctembl (IBC):
ABC «FOPAMT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK .ru» https://www.book.ru
9BbC «ZNANIUM.COM)» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

arwdE

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hay4yHas anekTpoHHaa 6ubnunoreka (HIB) http://www.elibrary.ru/
6. TlonHOTEKCTOBBIC apXUBBI BEIYIIUX 3aMa/JIHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoii
matdopme Hay4HbIx xypHaaoB HOMKOH http://archive.neicon.ru
7. HauuoHanbHas 31eKTpOoHHasa 6ubnuoTteka (mocTynm K DIIEKTPOHHOW OHOIHOTEKE
nmucceptanuii Poccuiickoit rocynapcrBennou ouoimoreku (PI'B) https://rusneb.ru/
8. [Mpe3ngeHTcKan bubamnorteka um. b.H. EnbumHa https://www.prlib.ru/
9. DmnektponHas kojuiekius Oxchopackoro Poccuiickoro ®@onaa
https://ebookcentral.proguest.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. "Jlektopuym TB" http://www.lektorium.tv/
18. VYuuBepcurerckas napopmannonHas cucreMa POCCUS http://uisrussia.msu.ru

gk~ own =
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HNudopmanuoHHble CIPAaBOYHbIE CUCTEMBI:
1. KoncynsranT [Imtoc - cipaBoyHast mpaBoBasi ciucTeMa (JOCTYII TI0 JIOKAIBHOU CETH C
KOMIIBIOTEPOB OMOTHUOTEKH )

Pecypchl cBOOOTHOTO T0CTYyNA:

1. AMepuKaHCKas aTeHTHas 0a3a ITaHHbIX http://www.uspto.gov/patft/

2. TlonHbIe TEKCTHI KaHAJICKUX ArccepTaiuii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHHUCTEpPCTBO HayKHU U BeIciiero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHsblii moptai "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. HMudopmanmonnas cuctema "EqnHoe oKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enunas xomexuus tupoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. denepalibHBIN HEHTP HH)OPMAIIMOHHO-00pa30BaTEIILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika nMeHu A.C. IlymkuHa
"OoOpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaIMoHHbIH moptan "Pycckuit si3bik" http://gramota.ru/;

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

12. CnoBapu u sHImKIONe MM http://dic.academic.ru/;

13. OO6pazoBarenpHBIN opTai "Yueba" http://www.ucheba.com/;

14. 3akoHonpoeKT "O6 obpasoBaHun B Poccuitickon ®eaepaumn. Bonpocbl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAILMOHHBIE pecypChl

KyoI'Y:

1. Cpena MOIyBHOTO AMHAMHUYECKOTO 00y4eHus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, MMy OIUKaIMi 1
KoH(pepeHmi http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(POPMAIIMOHHBIX
00pa3zoBaTeNbHBIX TeXHONIOTHH http://mschool.kubsu.ru;

4. DnekTpoHHBIN apxuB JokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHble 00pa30BaTelIbHBIE pecypchl Kadenpbl MHOOPMAIMOHHBIX CHCTEM HU
TexHonoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKazaHus JJis1 00y4alOUMUXCHA M0 OCBOECHUIO TUCIHILIHHBI

OCHOBHBIM HCTOYHHKOM TEOPETHYECCKOW WH(GOPMAITUU SBISIOTCS JIEKIHH. TaKxke
MOJIE3HO B Clly4yae 3aTpyAHEHUN oOpamarbcs K pekoMeHayeMmon mnurteparype. Cremyer ¢
OOJIBIITION OCTOPOKHOCTHIO OTHOCUTHLCS K CITPAaBOYHBIM MaTepHUajiaM M MPUMEpPaM TOTydaeMbIM ¢
MOMOIIIBbIO CTAaHAAPTHOTO MOMCKA B UHTEPHETE, TaK KaK HET TApaHTUN €ro TJOCTOBEPHOCTH.

B ocBoeHWM AMCHMIUIMHBI MHBAJIUAAMHU M JUIIAMH C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH
3I0pOBbsl OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTAIlUH) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE yUeOHOTO MaTepHaa.

I/IH,Z[I/IBI/II[yaJII:HBIe KOHCy.]II:TaI_[I/II/I 10 npe,uMeTy ABJIIAOTCA  Ba>XHBIM (paKTOPOM,
CIOCOOCTBYIOIIMM HMHIWBHIyATU3allUA OOYYEHUS M YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTA
Menc):[y HpeHOI[aBaTCJIeM 158 O6y‘-IaIOH_[I/IMCSI HUHBaAJIMAOM HWJINX JUOOM C OFpaHI/I‘leHHBIMI/I
BO3MOKHOCTSIMHU 3JI0POBBSI.
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7. MaTepuajibHO-TEXHUYECKOe o0ecneyeHne 1o JUCHUIIuHEe (MOAYJII0)

HaunMeHoBaHme crienmaabHbBIX OCHaIleHHOCTh CIICIIHAJIBHBIX HepequL JIMOCH3WOHHOI'O

MOMEILEHUH MOMEIEHUH MIPOrPaMMHOTO O0eCTICUeHUS
VuebHbIe ayAUTOPHH st | MeGens: yueGHast MmeGerb Microsoft Office
MPOBEJCHUS 3aHATHH JIEKIIMOHHOTO | TeXHUYEeCKHe CpeICTBa O0ydeHHUS:
THUIA 9KpaH, NPOEKTOP, KOMIIBIOTEP
VuebHbIe ayIUTOPHH st | Mebens: yueGHast MmeGerb Microsoft Office
MIPOBEIAECHUS 3aHATUH | TexHU4eckue cpeicTBa 00ydeHus:

CEMHHAPCKOT0 THUIMA, TPYIIOBBIX U
WHIUBUAYAIbHBIX ~ KOHCYJbTALIUM,
TEKYIIEero KOHTPOJISI "
MIPOMEXKYTOYHOM aTTecTalluu

3KpaH, IPOEKTOP, KOMIIBIOTEP

Jns  camocTOsATeNbHOW  paboThl  OOYyYAIOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIIJIEKTOBAaHHbIE CIEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH ¢
BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTu «VHTepHEeT» M obecrneueHueM JocTyna B 3JIEKTPOHHYIO

nH(GOPMaLMOHHO-00Pa30BaTEIbHYIO CpEy YHUBEPCUTETA.

HanmeHoBanue moMemeHU i1
CaMOCTOSATENBEHOM PabOTHI
o0yJaromuxcs

OCHAIIEHHOCTH ITOMEILEHUN IS
CaMOCTOSTEIILHOM PaboThI
o0yJaromuxcs

HepequB JIMIOCH3UOHHOI'O
OporpaMMHOIO obecneyeHus

ITomemenue it caMOCTOSTEILHOM
paboTHI 00yJaroIuXxcs (IUTATBHBIN
3an Hay4anoii 6ubnmorexn)

Mebenb: yaebnas mebOenb
Kommnekt  crneuuanu3supoBaHHON
Me0eTH: KOMIIBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEPHAS
TEXHHKa C TOAKIIOYCHHEM K
uH(popMannoHHO-
KOMMYHHKaIIMOHHOMN
«/HTepHET» M OCTYIIOM B
JNIEKTPOHHYI0  MH(DOPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephl, KOMMYHHKAIlMOHHOE
obopymoBaHue, oOeCTICUHBAOIICE
JOCTYTI K CeTH  HWHTEpHET
(mpoBoxHOE COEUHEHNE u
OecripoBOTHOE  COCNWHEHHE  II0
texaonorun Wi-Fi)

CCTH

ITomemenue g caMOCTOATENbHON
pabotsl oOywaromuxcs (aya.301H,
308ua, 310H)

MeGenb: yueOHast MmebOenb
Kommuiekt  cnenmann3npoBaHHOM
MebemH: KOMITbIOTEPHBIE CTOJIBI
Oo6opynoBanue: KOMIBIOTEePHAS
TEXHHKa C MOJKIIOYCHHEM K
MH)OPMAIMOHHO-
KOMMYHHKAIIMOHHOM
«/HTepHeT» W JOCTymOM B
JNEKTPOHHYI  HH(POPMALHOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aluH,
BeO-KaMephl, KOMMYHHUKAIIMOHHOE
obopynoBanue, obecreunBaroiiee
J0CTyl K CeTHU HHTCPHET
(mpoBoxHOE COEIMHEHHE u
0CCIIPOBOIHOE  COCIUHCHHE IO
texaonorun Wi-Fi)

CCTHU




