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1 Henu u 3a1a4u U3yYeHUs: JUCHUIJIMHBI (MOLYJIs1)

1.1 Ilean ocBOEHMST AN CIMIIJIMHBI

Henstmu ocBoeHust quctuiuinbel «/uddepenunanbabpie ypaBHEHUS SIBISIOTCS OCBOSHUE
METOJIOB petieHus AuQPepeHInaTbHBIX YPaBHEHUH U TMPUIIOKEHUE ITUX METOJOB K PEIICHUIO
3a1a4 U3 Kypca (DU3HMKH, a TakKe 3a/1ad KOMIUIEKCHOTO U BEUIECTBEHHOI'O aHaIM3a, OBJaJICHHE
KJIACCHYECKUM MAaTeMaTHUYE€CKUM anmnapaToM JJisl JadbHEHIIIEro UCIOJIb30BaHUs B IPHIIOKEHUSX.

1.2 3agaun AMCHUIIIHHEI

[Ipu ocBOCHMM TMCUUILIMHBI CTABATCS CIEAYIOIINE 3a/1a4u:

— OBJQJICHUE  AHAIMTHYECKUMHU, MNPHOIMKCHHBIMH W YHCICHHBIMH  METOJIaMH
UHTETpUpOBaHus AU epeHInanbHbIX YpaBHEHHIA;

— (dopMHUpOBaHHE OCHOBHBIX TMOHSITHUHA TEOpPUU OOBIKHOBEHHBIX AH(QepeHInaTbHBIX
YpaBHEHUM;

— (opmupoBaHue 3HaHUHN O CBOMCTBAxX pemieHui quddepeHInaIbHbIX YpaBHEHUH IEPBOTO
MOPSIZIKA: C PA3ACISIIOUIUMUCA TIEPEMEHHBIMH, OJHOPOJHBIX W TPUBOJISAIIUXCS K HUM,
ypaBHeHU B TONHBIX auddepeHnmanax; OBIaJCHUE TOYHBIMH  METOJAMU
WHTETPUPOBAHUS;

— (opmupoBaHue 3HaHUN O IWHEHHOM AU(depeHIInaTbHOM YpaBHEHUH MIEPBOrO MOPSIKA,
OBJIQJICHHE MeTOoaMu pelieHus Jlarpanxa u beprymn;

— (QopmupoBaHue 3HAHUI B BOMPOCAX CYIIECTBOBAaHUS M €IWHCTBEHHOCTU pEILICHUs
muddepeHIMaTbFHOTO YpaBHEHHsI IEPBOTO MOPSAKA;

— (opmupoBaHuEe YMEHUH U HABBIKOB pemieHus AuddepeHInanbHbIX YPaBHEHUH BBICIINX
MOPSIIKOB IYTEM IMOHUKEHUS MOPSIAKA YPABHEHMUSL.

— (opmupoBaHue 3HaHHI O CTPYKType o01ero pemienus quddepeHIanbHbIX YpaBHEHHH
BBICILIMX MOPSIIKOB: OBJajieHue MeTojoM Jlarpanxka;

— (opmupoBaHME YMEHUH U HABBIKOB IIOCTPOEHHUS OOILEro pelieHus JIUHEHHOro
onHOpoAHOTO U dEepeHIINATFHOTO ypaBHEHUS 71-TO TOpSAKAa C TMOCTOSHHBIMU
KO3 (UIIMEeHTaMH B 3aBUCUMOCTH OT 3HAYEHUI XapaKTepUCTUUECKUX YHCET;

— (QopmupoBaHue yMEHMII ¥ HaBBIKOB B TIOMCKE YAaCTHOTO pEIICHHUS JIMHEHHBIX
HEOJHOPOAHBIX JTU(PGEepeHITUATHHBIX YPaBHEHUH BBICHIMX TMOPSAKOB MO MPaBOM YaCTH
CHEIHaJIbHOTO BUAA (METOJOM HEONpPEAEeIEHHBIX KO3PPUIMEHTOB)

— (QopmupoBaHuEe 3HAHHWIA O CBONCTBaX pEIICHUN OJHOPOIHOW JIHMHEHMHON CHCTEMBI
muddepeHIMaTbHBIX YPaBHEHUH ¢ TOCTOSTHHBIMU K03 uirenTamMu (MeTo oM Diiepa);

— ¢opMHpOBaHUE 3HAHMK O CTPYKTYpE peUIeHUs HEOJHOPOTHON JHWHEHHON CHCTEMBI
mubdepeHIIMaTbHBIX ypaBHEHUN C TMOCTOSHHBIMH KOd(pQUIIMEHTaMU: OBIaJCHUE
METOaMH HaXOXAEHUS YACTHOT'O PEIICHUSI.

Bo Bpemsi m3ydeHHs DUCIUIUIMHBI BhIpadOaThIBaeTCs oOIeMareMaTuyeckas KyJIbTypa:
YMEHUE JIOTUYECKH MBICIUTh, MPOBOAUTH JIOKA3aTEIbCTBA OCHOBHBIX  YTBEPKJECHUM,
YCTaHABIWBATh JIOTUYECKHE CBSI3U MEXIY TMOHSATHUSAMH, NMPUMEHSTHh IOJTYYEHHBIE 3HAHUS IS
pelieHus 3a1a4, CBI3aHHBIX ¢ PU3NIECKUMU MIPIIOKEHUSIMH T€OMETPUIECKUX U alre0pandecKux
MeTo10B. [lomyyaembie 3HaHUS JI€KAT B OCHOBE MaTeMaTUYeCKOrooOpa30BaHMs W HEOOXOIUMBI
JUTSI IOHUMAaHWS U IPUMEHEHUS B (DU3HKE.

1.3 MecTto aAucumMinHbl (MOAYJ151) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Hucuunnuna «{uddepennmanbabie ypaBHEHU» OTHOCUTCS K 00s13aTenbHON yacTi bioka
1 "Quctmmaunsl (Moaynu)" ydeOHoro ruiaHa. B cooTBeTcTBuM ¢ pabouuM y4eOHBIM IUIAHOM
JTUCIUTIIINHA U3ydaeTcs Ha 2 Kypce (4 cemecTtp) o ouHo# hopme oOydeHus. Bua mpoMexyTouHoi
aTTecTaluu: 3a4€T C OLICHKOM.

OT wu3yyamoIlero HacTosIUH Kypc TpeOyeTcsi 3HaHME YHHMBEPCHUTETCKOIo Kypca
«MatemaTu4eckuil aHaju3» B JIOCTaTOYHO CTPOIOM M YIIIyOJCHHOM H3JI0KEHHH, OCHOBHBIC
CBEJICHUSI U3 TEOpUHU OINpeNenuTeNel, BbICIIEH anreOpbl MO AUCHUILUIMHE «AHAIUTHYECKas



reoMeTpusl U JInHeHHas anredpay. 3HaHUs, MOJyYEHHbIE B 3TOM KypcCe, UCIOJIb3YIOTCS B
JTUCIUILINHE «YpaBHEHUS] MaTeMaTUYeCKOU (PU3UKNY.

1.4 IlepeyeHb IJIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHUS O JUCHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3yJbTATAMH 0CBOEHHUSI 00Pa30BaTeJIbHOI NMPOrPaMMbIl

WN3ydyenne naHHOW yueOHOW JAMCUMIUIMHBI HAmpaBlieHO Ha (OpPMUPOBAHHE Y
00y4arIuXCcsl CAEAYIOUMX KOMIIETEHII:

Kon n HaumeHoBaHme I/IHI[I/IKEITOI')EI>X< JOCTHXCHUSA
KOMIICTCHIINHU

PesynbraTel 00ydeHHs IO TUCIUIIIIHE

OIIK-1 CnocoGeH npuMeHsTh
€CTECTBEHHOHAYYHbIEC 1 OOIICHH)KCHEPHBIC
3HaHMSI, METO/Ibl MATEMAaTHYECKOTO aHaIN3a 1
MOJICTIMPOBAHUS, TEOPETUIECKOTO U
9KCIIEPHUMEHTAIBHOTO UCCIICIOBAHUS B
npoecCHOHANBHON JIeATeEHOCTH

3HaeT CrmocoObl pemeHHs THIOBBIX 3adad C Y4eTOM
OCHOBHBIX TOHATHH ¥  OOmMHUX  3aKOHOMEpPHOCTEH
COCTaBJICHUS U perieHus Aud pepeHINaNbHbIX ypaBHEHHH

VYmeer pemarte 3amaud B 00dacTH AnpQPepeHIUaTbHBIX
ypaBHEHUH

Brnaneer HaBeIKamMu pemeHus 3ama4  Au¢depeHnaTbHBIX
YpaBHEHUM

OITK-8 CniocoOeH npuMeHSTh MaTeMaTHYECKIE
MO/IEJIN, METOBI U CPEACTBA MPOSKTUPOBAHUS

3HaeT KJIACCHYECKHE 3aJaudl (HU3WKH, NPUBOAALNIME K
i depeHranbHBIM ypaBHEHHIM

MH()OPMALMOHHBIX U aBTOMAaTH3UPOBAHHBIX YMeeT CTpOUTh MaTeMaTHuecKHe MOJENH (DU3NUECKUX
CUCTEM IIPOLIECCOB, OIIMCHIBAEMBIX muddepeHnansHIMA
YPaBHEHUSIMHU
Bnaneer METOAaMHU peuieHus KIIACCUYECKUX

i depeHnnanbHBIX YpaBHEHUH U CHCTEM YpaBHEHHH

PesynbpTarel 00y4eHMs] IO JHMCLUIUIMHE JOCTHTalOTCAd B paMKax OCYIIECTBIIEHUS BCEX
BUJIOB KOHTAKTHOW M CaMOCTOSATEJILHOM paboThl 00yUaroIuXcs B COOTBETCTBUM CYTBEPKICHHBIM
y4€OHBIM IUTAHOM.

WHaukaToppl  TOCTHKEHUS  KOMIIETEHIMI  CUMTAIOTCS
JOCTUKEHUHU COOTBETCTBYIOLIUX UM PE3YyJIbTAaTOB O0YUECHHUS.

c(OPMHUPOBAHHBIMU  TIPU

2. CTpyKTYypa M coJep:KkaHue TUCHUIINHBI

2.1 PacnipenesieHne TPyA0EMKOCTH JMCIHUILIMHBI 110 BUAAM padoT

O6mas TpyA0EMKOCTh AUCIHUILTUHBI COCTaBIsgeT 3 3aueTHBIX eauHullbl (108 wacoB), ux
pacripeziesieHne 1o BujaM paboT MpeICTaBICHO B TaOJIHIIe

Buner padot Bcero 4 cemecTtp
4acoB (gacsr)

KonrakTHasi paboTa, B TOM YucJIe: 48,2 48,2

AyauTopHble 3aHATHS (BCEro): 48 48

3aHATHUS JISKIIMOHHOTO THUIIa 16 16

71a00paTOpHBIE 3aHATHS — —

[IPaKTUYECKUE 3aHATUS 32 32

CEMHHAPCKUE 3aHATHS - -

Wnas xoHTaKTHAsA padoTa:

KonTpois camocTosTensHON paboTHI 5 5

(KCP)

ITpomexyrounas arrectarms (MKP) 0,2 0,2

S:lc\jI(LC:TOSITeJIbHaSl padorta, B TOM 54,8 54,8

ITpopaboTka 1 MOBTOPEHHUE JIEKITHOHHOTO

Marepuala 1 MaTeprana y4eOHUKOB U 10 10

Y4eOHBIX TTOCOOMI

MOJTOTOBKA K JJa0OPATOPHBIM U 24 24

MPaKTHIECKUM 3aHITUSIM

BrInosiHeHHE JOMAIITHHAX 3aJaHUH 16 16

(moxroToBKa COOOIEHNUI, TPE3CHTALINI)

IMonroToBka k TeKyIeMy KOHTPOIIO 4.8 4.8




KonTpous: - -

ITonroToBka k 3a4eTy C OILIEHKOM

O61masn yac. 108 108
TPYAOEMKOCTH B TOM YHCJIe
KOHTAKTHAas 48,2 38,3
pa6orta
3a4. e 3 3

2.2 CopeprxaHue 1M CUMIIIMHBI
Pacnpenenenue Bu0B y4eOHON pabOTHI M MX TPYJOEMKOCTHU IO Pa3JieaM JAUCIUILTHHBIL.
Pazgenbl (TeMbl) TUCHMIUIMHBI, H3y4aeMble B 4 cemecTpe (o4Hast popma oO0ydeHus)

KonnuectBo 9acos
A Bueayaut
Ne HaunmeHoBaHue pa3zaesnos (Tem) yauTopHas opHas
Bcero pabora
pabora
J 113 JIP CPC
1. OCHOBHBIE TTOHSITHS 8 2 2 4
2. YpaBHeHUs nepBoro nopsiaka. MlHTerpupyemMsie THIBI ypaBHeHul | 34 6 10 18
3. Jluneiinbie cuctemsl qudhepeHInanbHbIX YpaBHEHUH 28 2 10 16
4. JIuneltHble ypaBHEHUS 1-TO NOPsIKa 16 4 6 6
5. Kpaesrbie 3anaun 12 2 4 6
HUTOI'O no paszdenam oucyuniurol 98 16 32 50
Kontpons camoctosTensHol padotsl (KCP) 5
IIpomesxytounas artecrarus (MKP) 0,2
IToxroToBka K TeKyIeMy KOHTPOJIIIO 4,8
OO6mast Tpy10€MKOCTh 0 JUCIUTLTHHE 108

[Tpumeuanue: JI — nexkumu, I13 — npaktudeckue 3aHatus / cemuHapsl, JIP — mabGoparopHbie
3anstusa, CPC — camocrositenpHas paboTa CTy/IeHTa

2.3 Coneprxanue pa3jiesioB (TeM) TUCHUNIMHBI
2.3.1 3aHATHA JEKIMOHHOT0 THIIA

Dopma
HaumenoBanue p
Ne a3ena (Tembi) CogepxaHue pasjena (TeMbl) TEKYIIEro
o KOHTPOJIS

1. |OcHoBHble OHATHA |BBenenue. EcTecTBO3HAHHE U MATEMATHYECKHE MOJIENN. Y paBHEHHUE
KaK OCHOBHO# 0OBEKT M3yUeHHsI B MaTeMarndeckoil mogean. Moxemu, |I1K
conepkamue nuddepenmanbapie ypasHerus. [Ipumeps! 3a1a4, YO
npuBoAAIHX K quddepeHnuansHeiM ypaBHeHHAM. OcHOBHEIE 33129 |K
Teopuu au¢depeHInaIbHEIX ypaBHeHHH. 3anada Komnm

2. |YpaBHenus nepsoro |OCHOBHbIC HHTEIPHPYEMBbIC THIIBI ypaBHEHHH [-ro mopsiika: ypaBHEHUsI

nopsiaKa. C pa3/IeNSIOIUMHUCS TIEPEMEHHBIMH, JINHEHHbIE ypaBHEHHMS.
Wuterpupyemsie Onnopoansle quddepeHnransHble ypaBHEHHS U MPUBOSIIMMUCS K
THIIbI yPABHEHHH HUM. JIuneitHbie tuddepeHuanbable ypaBHEHHUs IEPBOTO MOPSIIKa. K

Meron bepnynnu u Jlarpanxa. Ypasuenue bepuysiu. YpaBaenue B YO
nonHbEIX Auddepennnanax. aTErpupyromuii MEHOXKUTENb. Teopema K
CYyILIECTBOBaHMA U €IUHCTBEHHOCTH pelleHus 3agaun Komm s
muddepeHInaNbsHOTO ypaBHEHHS IEPBOTO MOPSAKA, pa3peIieHHOTO
OTHOCUTEJILHO POU3BOIHOM

3. |Jluneiinbie cuctembl| Hopmanshas cucrema quddepeHIManbHbIX ypaBHeHuit [-ro nopska.
muddepeHnranbHbIX | BekTopHas 3anuchk. @azoBoe mpocTpaHCTBO. Penenne cucTemsl K
YpaBHEHHHA nuddepeHIManbHBIX ypaBHeHUH. HTerpanbHast KpuBas. 3amada vO
Komm. JInneitnbie cuctems! tudepeHaibHbIX ypaBHEHHH (C
KOMIUIEKCHBIMH KO3(PHUIHEHTaMU U CBOOOJHBIMU WICHAMM).




Marpuuno-BekTOpHas 3anuck. [[puHIMT Cynepno3uiuu.
DKBUBAJICHTHOCTH 3aAaun Kol AJis1 TMHEHHON cCUCTEMBbI U
UHTErpalbHOro ypaBHeHUA. Teopema cyIecTBOBaHUS U
€MHCTBEHHOCTH pelleHus 3a1aun Koy 11 TMHeHHBIX CUCTEM.
JluneliHble OAHOPOAHBIE CUCTEMBL. [IpoCcTpaHCTBO perieHui.
®dyHaaMeHTalbHas cucTeMa pemeHnil. Bponckuan. Kpurepuit
JTUHEeHON He3aBucuMocTH pemeHuit. opmyna OcTporpaackoro —
Jlmysumis. [IpencraBnerne o0IIero pemeHus mpyu MOMOIIN
(yHmaMeHTaNIBHOM MaTpuIBl. MHOXKECTBO (pyHIaMEHTAIBHBIX MATPHII,
MerTon Bapraniu MOCTOSIHHEIX, popmyna Kommm. Matpuma Ko, e€
cBoiicTBa. JIMHEHHBIE CHCTEMBI C IOCTOSSHHBIMHU KO3 (UIIHEHTaAMH.
Haxoxnenne pyHaaMeHTaIbHOM CHCTEMBI PEIICHHH METOI0M
HeoTpeeJICHHbIX K03 (hUIMEeHTOB.

JInHeitHpIe
YpaBHEHUS 11-TO
MopsIKa

Jluneiinsie onqHOpOIHBIE AN HEpEeHINATBHbBIE YPAaBHEHHUS BTOPOTO
MOPSIJIKA C IIOCTOSIHHBIMH KO3 () (UIIMEHTaMU.

[TocTpoeHue oO1Iero peneHus B cayyae:

a) Pa3JINYHBIX XapaKTEePUCTUIECKHUX YUCET;

0) KpaTHBIX XapaKTEePUCTUIECKUX YUCET;

B) B ClTy4ae KOMIUIEKCHO-COTPSKEHHBIX KOPHEH
XapaKTEPUCTUYECKOTO yPaBHEHUSI.

Jluneiinsle HeoqHOPOIHBIE AN PEepeHINATBHBIEC YPABHEHUS

BTOPOTO MOPSKA C TIOCTOSHHBIMH KO OHUIIMEHTaAMHU U TIPaBOi
4acThIO CIENHUAIBHOTO BHA.

Jluneitnble ypaBHEHUS n-r0 nopsaka. CBeeHUE K TUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuid. Ilpoctpancrso
pelIeHni 0 JHOPOIHOTO ypaBHeHUs. BpoHckuan. Kputepuit nuneitHon
HE3aBUCHMOCTH pelleHUN. JInHelHble HEOIHOPOAHBIE YPaBHEHUSI 1-T'O
nopsaka, mero]] Bapuanuu. Oyukuus u popmyna Komm. YpaBHenus c
MOCTOSIHHBIMU K03 unrentamu. dyHaameHTanbHas cCuCTeMa
pELICHUH ypaBHEHNUS € IOCTOSHHBIMH Kod(duirenTamu. OyHKIus n
¢opmyia Kommu 1y1st ypaBHEHHS C IOCTOSIHHBIME KO3 HUIIMEHTaMU.

[IK
YO

OCHOBHBIE TOHITHS

Baenenue. EctecTBO3HaHME U MaTeMaTHYECKUE MOJIENH. Y paBHEHHE
KaK OCHOBHOH 0OBEKT M3yUeHHsI B MaTeMaTH4IecKoil Moenu. Moaenu,
conepxane quddepeHnranpapie ypaBHeHU. [IpruMeps! 3a1ad,
npuBoIAIIHX K auddepeHnnansHeM ypaBHeHHIM. OCHOBHBIC 33/1a4H
teopun audGepeHnnaNbHbIX ypaBHeHu. 3anauya Ko

K
YO

IIK — nposepka koHcnekra, YO — ycTHbIi onpoc, K — komnokBuym

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPAKTHYECKHUE 3AHATHS)

(Temsr)

HanmeHoBaHnue pasnena

Temaruxka 3aHsTHII/padop

®opma
TEKYLIETo
KOHTPOJIA

OCHOBHBIE TTOHATHS OcHoBHbIE MOHATHS Teopuu TP depeHranbHbIX ypaBHEHN I

(pemenne, 3anava Komm, nopsnok ypaBHeHNs)

P3

TOPSIIIKA.

YpaBHEHUM

YpaBHEHUS IEPBOTO OCHOBHBIE HHTETPUPYEMBIE THITB YpaBHEHNUH [-ro mopska:

YPaBHEHHUS C pa3IeAIOIIMMUCS TEPEMEHHbBIMU, JINHEIHbIE

WHTerpupyeMsble TUIIbI YPaBHEHHUS.

TP
KP
P3

YpaBHEHH M

JIuHEHHbBIE CUCTEMBI

CHCTEMBI PEIICHUH METOIOM HEOIpeeJICHHBIX K03((HIINEHTOB.
Meroj Bapuanuy NOCTOSIHHBIX, hopmyia Komm.

Hopwmanbhas cucrema nuddepeHnnanbHpIX ypaBHeHUH [-ro nopsiaka.
nuddepeHInaTbHBIX Bexrophas 3anuce. 3agada Komu. JInnelinble cucTeMsl ¢
MIOCTOSTHHBIMU K03 ¢uunenramu. Haxoxnenne ¢pyHnaMeHTaIbHON

TP
KP
P3

1-TO TOPsIIKA

Jlunelinbie ypaBHeHus | JluHeitHble ypaBHEHUs 2-T0 NOpsaKa. JIMHeHHbIe ypaBHEHHS 11-TO

nopsaka. ypaBHeHI/IH C NIOCTOSAHHBIMH KOB(I)(i)I/H_II/IeHTaMI/I.

ko3 punmentamu. dynkius u Gopmyna Komm s ypaBHeHus ¢
MTOCTOSTHHBIMHU K03 unmeHTaMu. MeTo BapHaliy MOCTOSIHHBIX.

q)yHHaMeHTaJ'H)Haﬂ CUCTEMAa pCIHeHI/Iﬁ YpaBHCHUA C TOCTOAHHBIMHA

TP
KP
P3

Kpaessie 3amaun

Kpaesbie 3anaqn llItypma — JInyBruist. OCHOBHBIE TIOHSTHS.

P3




Tunosoit pacuér (TP), konTponsHas padora (KP), pemenne 3amau (P3). [Ipu uzyuenun
JTUCIATUTMHBI MOTYT TIPUMEHSTBCS JIEKTPOHHOE OOyYeHHUE, TMCTAHIIMOHHBIE 00pa3oBaTeIbHbIC
texHosioruu B cootBerctBun ¢ ®I'OC BO.

2.3.3 IIlpumepHasi TeMATHKA KypPCOBBIX padoT (IPOEKTOB)

He npenycMoTpeHsl.

2.4 llepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecTeYeHUs 1JIsl CAMOCTOSITEIbHOM PadoThl
00y4yarIUXCcs M0 JUCHUILINHE (MO1YJIIO)

Ne Bug CPC

HepequL yqeGHo—MeTozmqecxoro obecnieueHus JUCHUIIINHEI I10
BBIMIOJIHEHUIO CAaMOCTOSTEIbLHOM pa60T1>1

[MoaroroBka K TeKymemy
KOHTPOJIIO

1. Meroanueckne yKka3aHUsl U TTOJTOTOBKH K 3aHATHAM JICKIIMOHHOTO U
CEeMUHApPCKOT0 THIA. YTBepkaAeHbl Ha 3acenanun CoBera dakynbrera
MareMaTukH 1 komnbeloTepHbix Hayk @I'BOY BO «Ky6I'Y». [IpoTokon Ne 5
ot 05 mas 2022 r.
2. Meroauyeckue yKa3aHUs 110 BBIIOJHEHUIO CaMOCTOSTENIBHOH paboThI
oOyyatormuxcsi. YTBepxkJieHbl Ha 3aceiannu CoBera (haKyJabTeTa MaTeMaTHKH
u xomneoTepHelx Hayk @I'BOY BO «KyOI'Y». IIpotokon Ne 5 ot 05 mas
2022 .
3. Meroauyeckne yKa3aHUs MO HCIOJIB30BAHUIO MHTCPAKTHBHBIX METOJOB
oOydenus. YTBepkaeHsl Ha 3acenanun CoBera (haKyJIbTeTa MATEMaTHKH W
komnboTepHEIX HayKk @TBOY BO «Kyo6I V». [Ipotokon Ne 5t ot 05 mast 2022
T.
Mertonnueckre yka3zaHHs 110 MOATOTOBKE 3cce, peepaToB, KypCOBBIX padoT.
Y1BeprkaeHs! Ha 3acenannu Cosera (GakyIbTeTa MATEMAaTHKHA HKOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». Ilporokon Ne 5T ot 05 mas 2022 T.

BeinosnHeHue 1ab60paTOpHBIX
paboT u pacyeTHo-
rpadUUeCKuX 3a1aHui

1. Meroaudeckne yKa3aHWs IO BBIMOJHEHUIO JIA0OPATOPHBIX padoT.
YrBepxkneHsl Ha 3acemaHun  CoBera  (axynbTeTa MaTeMaTHKH |
komnboTepHEIX HayK DT'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mast 2022
T.
Meroanueckre yKkazaHHs 110 BBINOJIHEHUIO pacdeTHO-TPaUUecKuX 3aJaHHH.
YrBeprkaeHs! Ha 3aceganun CoBeTa (axKynbTeTa MATEMAaTHKH |
komnboTepHEIX Hayk PI'BOY BO «Ky0I'Y». [Ipotokon Ne 5 ot 05 mas 2022
T.

YyeOHO-MeTOANYECKIE

MaTCepHuaJibl JIA CaMOCTOSATEIbHOU pa6OTBI o6yqafonmxc;1 nu3

YuCiia MHBAJIUAOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10poBhs (OB3) npenocTaBisitoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYECHHSIM UX 3J0POBbS U BOCIPUITUS HH(POPMALIUH:

Jljig nu11 ¢ HapyIIEHUsIMU 3pEHUS:

— B MeyaTHOU (hopMe yBEINYCHHBIM MIPUPTOM,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B hopme ayanodaiina,
— B mIeyaTHo# popme Ha

si3p1ke bpaiins.

I[J'ISI JIMII ¢ HAPYUICHUSAMHU ClIyXa:

— B TIe4aTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.
Jjig U1l ¢ HapyIIEHUsIMU OTIOPHO-/IBUTaTeNILHOTO arnmapara:

— B [Ile4aTHOH (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA,

— B hopMme ayanodaiina.

HaHHI)II;'I IEPEUYCHb MOXET OBITE KOHKPETU3HUPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA

00ydJaromuxcs.

3. Oﬁpa30BaTeJ'[LHble TEXHOJOIMM, NPUMEHACMbIC IPU OCBOCHUU TUCHUIIJIHHBI




B xome wW3y4yeHMS [OHCLUIUIMHBI IPEIyCMOTPEHO HCIOJB30BAHHE  CIEIYIOIIMX
0o0pa30BaTEeNbHBIX  TEXHOJOTMH: JIEKIMH, TPAKTUYECKUE 3aHATHUs, THUIIOBOM  pacuer
(MHIMBHYaJIbHOE JOMAIIHEE 3a/1aHNE), CAMOCTOATEIbHAs pad0oTa CTYEHTOB.

KoMIIeTEeHTHOCTHBIN IOAXOX B paMKax IPENOJABAHUS IUCLUUIUIMHBI PEaIU3yeTcs B
MCIIOJIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTMH M AaKTHUBHBIX METOIOB (IIPOEKTHBIX METOJUK,
MO3rOBOI'0 LITypMa, pa30opa KOHKPETHBIX CHUTyallul, aHajiM3a MeJarorn4eckux 3aaay, MHbIX
¢dopm) B coueTaHUM ¢ BHEAYAUTOPHOU PaOOTOI.

NudpopmallMOHHbIE  TEXHOJOTMM, IPUMEHsSEMble IpU  M3YYEHUU  JTUCLMILIMHBIL:
UCTOJb30BaHUE  HMH()OPMAIMOHHBIX  PECypcoB,  JOCTYHHBIX B  HMH(OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHAEMbIC TIPU U3yUYEHHH JUCIUTUIMHBI
— JUId JIALL C OrPAHMYEHHBIMH BO3MOJYKHOCTSAMM 3J0pPOBBSl IPENYCMOTpPEHA OpraHHU3aLus
KOHCYJIbTAIMi C NCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

CamocrosarenbHass paboTa CTYACHTOB SIBJIETCS HEOTHEMIIEMOW 4YacThlo Ipolecca
noarotoBku. [lox camocrosiTensHON paboTOM MOHUMAETCsl YacTh Y4eOHOU IITaHUPYeMOid paboTHI,
KOTOpasi BBIMOJIHAETCS 1O 33JaHUI0 U IIPU METOAMYECKOM PYKOBOJCTBE IpENojaaBaTelis,HO 0e3
€ro HEMOoCPECTBEHHOI0 YYacTHs.

Buasl camocTosiTenbHOM paboThI 10 Kypey:

a) 1O LEJISIM: TIOATOTOBKA K JICKIMAM, K IPAKTUYECKUM 3aHATHIM, K KOHTPOJILHOU padoTe,
K DK3aME€HY, BBIIIOJIHEHHE TUIIOBOT'O PacyeTa, MOArOTOBKA IIPOEKTHOIO CEMECTPOBOTO 3aJaHMs B
BU/JIE NIPE3ECHTALIUY.

0) 1o xapakTepy paOOTbl: U3yYEHHE JIUTEPATYPhl, KOHCIIEKTA JIEKLUIi; TOMCK JINTEpaTypbl
B OMOIMOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHIyEMOW JJIsi CAaMOCTOSITEIbHOTO M3YUYCHHUSI HAYIHOU
JUTEpaTyphl; pEIICHUE 3a1ad, IIOJrOTOBKA IIPOEKTa.

JUig i ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI IIPEyCMOTPEHA OpraHU3alMs
KOHCYJIbTAIlMi C NCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPEACTBA JIsl TEKYLIEro KOHTPOJIsSl yCIIeBaeMOCTH U NPOMEKYTOYHOM
arrecTanMu

OIICHO‘-IHI)IG cpeacrtBa MOpeAHA3HAUCHBI JIA KOHTPOJAd WM OLCHKH O6pa3OBaTCJ'II>HI>IX
JOCTHXKEHUI 00yyaroluxcs, OCBOUBILKX IPOrpaMMy y4eOHOH AMCHMIINHBI
«/Inddepennmanbupie ypaBHEHUY.

OIICHO‘-IHI)IG Cp€ACTBA BKIIOYACT KOHTPOJIBHBIC MATCPHUAJILI JJIsI MMPOBCACHUA TCKYIICTO
KOHTpoJisi B (hopMe pa3HOYPOBHEBBIX 3aJaHHil, CHUTYAl[MOHHBIX 33aJa4 U MPOMEXYTOUHOU
aTTecTanuu B (hopmMe BOMPOCOB U 3aJJaHUN K IK3aMEHY.

CTpyKTYypa OllEHOYHBbIX CPEJACTB JIJIsl TeKYylled U MPOMEeKYTOYHOI aTTecTalnu

KOH 1 HAUMCHOBAHHC HanmenoBanue oieHOTHOTO CpeacTBa

PesynbraTe! 00ydeHns

UHIUKaTOpa IIpomexyTounas
8 p (B cootBercTBUH ¢ 1. 1.4) P Y

n/m
(B cootrBeTcTBUU C 11. 1.4) aTTecTalMs

Texymmuii KOHTPOJIb

OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBEHHOHAYYHbIC U
oO0IIenHXeHepHBIe
3HAHHs1, METO/IbI

MaTEeMaTHYECKOTO
aHanmm3a u
MO/JICITUPOBAHHS,
TEOPETHICCKOTO H
JKCIEPUMEHTAIEHOTO
UCCIIE/IOBaHMUS B
npodeccnoHaTLHOMI
JIeSITeIbHOCTH

Bnaneer HaBpIkaMu
pemeHus 3agad

g depeHInATEHBIX
YpaBHEHHUM

Konrponshas pabora Nel
Komnoxsuym

Bormpoc Hazauete
1-4,26




OIIK-8 Criocoben
MPUMEHSTh
MaTeMAaTHYECKHE MOJIEIIH,

VYMeer cTpouth
MaTeMaTH4ecKHe

MoJeNH (HPU3HYECKUX Bompoc Ha

METOJIBl M CPE/ICTBA o
2 MPOLIECCOB, Tumnosoi pacueT 3agere 4-

MPOEKTUPOBAHUS

OIUCHIBAEMBIX 7,12-19
MH()OPMALMOHHBIX U

i depeHInaIbHBIME
ABTOMATH3MPOBAHHBIX

YpaBHEHHSIMHU

CUCTEM

TunoBbie KOHTPOJIbHBIE 32/IaHUS WM HHbIE MaTepUaJbl, He00X0ANUMBIe sl OLleHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAMBI
(opMupoBaHHA KOMIIETEHUHH B MpoLecce 0CBOEHUsI 00Pa30BaTeJIbHON MPOrpaMMbl

Ilpumepnbwlii nepeuens 60npocos u 3a0anuil
1. Haiitu penienue ypaBHEHUM

a) 2tN1- x?dt+ xdx=0;

Y
6) V=e x+§, 1(1)=0;

B) Ix'— X =t;
t+1
r) x'— xtgt+ X% cost=0 ;
n) (x+3y)' =1.
(x'=y—Tx
2. Pemnts 3a1auy Ko iy, __5p_2x x(0)=1, »(0)=2.
jx' =2x+y+2z
3. Pemmuts cuctemy 4 ) =2z —x JA=—1, has=1.
|z'=3z-2x
3 x'=2y-5x
4. PeluTh TMHEHHYIO CHCTEMY V= x—6y—2¢"

5. Haiitu ®CP, oO1iee pernieHre TMHEHHBIX YpaBHEHHI:
a) x"+2x +x=0;

6) 9x'+x""=0.
6. Pemnth 3amauy Kommn:

x'+4x"+3x=0, x(0)=0, x'(0)=1.

7. Beinucars OCP, eciiu M3BECTHBI KOPHH XapaKTEPUCTUUECKOTO YPABHEHHS
aA)M2=0; A3a4=—6; Asg=2+%7i;
O)Mi2=2; M3a=—144i; Asg=—134i .

8. Asnsiores i dymkumn X, (1) =€ —e'u x,(t) =2¢” + e JIH3 pemennsmu ypasHeHus

x —x'—6x=0?

9. Penth ypaBHerue, ucnonb3ys Gpyukuuo Komm: X' — 8x' +17x = e, x(0)=x'(0)=0




! !
10.PenuTh ypaBHEHNE METOJOM BapUALIMH ITPOU3BOJIBHEIX IIOCTOSHHBIX X + X =1

11.PemmTh ypaBHEHHe 110 BHIY cBoOoaHOTro wieHa X — 4x' =15¢ + sin 2¢ .

Bonpochl K KOJIIOKBHYMY

1.  ®usnyeckue U reOMETPUUECKUE 3aJ1a4uu, MPUBOIALIME K TudepeHInaIbHOMY
YPaBHEHHIO.

2. [Tonstue oObikHOBeHHOTO nuddepeHImanpbHoro ypapHeHus. OOmiee U 4acTHBIE
pemenns. ['paduk pemeHus.

3. Juddepennmanbaple ypaBHEHHS MIEpBOro nopsaka. 3agada Komm.

4. I'eomerpuueckast ~ umHTeprperanuss  auddepeHnuansHoro  ypaBHenus.  llome
HarpaBJeHui. MeTo1 M30KIIMH.

5. JuddepeHnnanbapie  ypaBHEHHS  TEPBOTO  MOPSAAKA C  Pa3ICIISIONIUMUCS
MePEeMEHHBIMH.

6. Onnaopoaabie nuddepeHnatbHbIe YPAaBHCHHUS.

7. YpaBHEeHHUsI, TPUBOAIINECS K OJTHOPOJAHBIM YPaBHEHUSIM.

8. JIuneiinble muddepeHraIbHbIe YpaBHEHHS MIEPBOTO Mopsaka Y pasaenne bepHymm.
9. Meton bepnymnu u Jlarpanxka perienus nuHeitHoro nuddepeHIantsHoro ypaBHeHUs
NEPBOTO MOPSIKA.

10.  VYpaBHenue B nonsbix quddepennnanax. MHTErpupyonmi MHOXUTEb.

11.  Tlonatue MeTpudecKkoro nmpocrpaHcTBa. [IpuHIIUI CKAaTBIX OTOOpaKEHHIA.

12.  Jloka3aTelbCTBO  TEOPEMBI  CYHISCTBOBAHUS W €AMHCTBEHHOCTH  PEIICHUS
muddepeHIMaTbFHOTO YpaBHEHHsI IEPBOTO MOPSIIKA.

13.  OcoOsie pemenust quddepeHnalbHbIX ypaBHeHNH. Orudaronias ceMeicTBa KPUBBIX.
14.  JluddepenuumanbHbie ypaBHEHUS BBICIIMX IMOPSAIKOB, OCHOBHBIE MOHATHS. Teopema
CYIIECTBOBAHUS M CTUHCTBEHHOCTH

15. Juddepennmanbupie ypaBHEHUS BBICIIUX MOPSAKOB, JOMYCKAIOIINE MOHMKEHUS
HopsijIKa:

a) ypasrenns una 1= f(x);
0) ypaBHeHUs BUia F (x, y(k), y& 1),..., y(”))z 0,He coaeprkamre NCKOMOM (pyHKIINU;

B) YpaBHEHHUS, HE COJIEPKalUEe HE3AaBUCUMOTO NTEPEMEHHOTO.
16. Jluneiinble ogqHOpoIHBIE MU depeHIaTbHbIe YpaBHEHUS BbICIIET0 Mopsaka.JInHeiiHO 3aBrcUMbIe
U He3aBHcuMble pyHkMU. Onpenenurens Bponckoro. @yHaaMmeHTanbHas cuctema pemenuid. Oouiee

peleHne JIMHEHHOT0 OJHOPOAHOT oAU (P PepeHIINANTBHOTO YpaBHEHHUS.

17. JluneiiHble HeEOTHOpPONAHbIE AU(QepeHInanbHble ypaBHEHUS BBICIIETO TMOPSAKA.
CrpykTypa obuiero pemenus. Meron Jlarpanka Bapuanuy nNpou3BOIbHOM MOCTOSTHHOM.
18. JluneitHble ofHOpOnHBbIE IUdGdepeHInaTbHbIe YpPaBHEHHUS BTOPOro TOpSAKa C

NoCTOSHHBIMU K03 unmentamu. [loctpoenue oO1iero peuieHus B ciryyae:

a) pa3IMYHbIX XapaKTePUCTHUECKUX YHCENT,

0) KpaTHBIX XapaKTEPUCTHUECKUX YHCENT;

B) KOMITJIEKCHO-CONPS)KEHHBIX XapaKTEPUCTUYECKUX YU CETT.

19. JIuneiiHble HEOAHOPOAHBIE AU depeHIInaIbHbIe YpaBHEHUSI BTOPOTO MOPsIIKa €
MOCTOSIHHBIMU K03()(DUITMEeHTaMU U IIPABOM YaCThIO CIIEUAIBHOTO BUAA (TIOMCK YaCTHOTO
pellIeHnss METOIOM HEONPEEIeHHBIX KO (ULIUEHTOB):

a) f(x)= e*.
0) f(x)= e P (x).
B) f(x)= e* (acosPx+ bsinfx).



IIpumepHbIe BOPOCHI HA 3a4€T C OLEHKOM:

1. Huddepennmansnoe  ypaBHeHue  mepBoro  mopsjaka.  OCHOBHbBIE — MOHSTHSL.
['eomeTprueckuii cMbICT YpaBHEHHS IIEPBOTO MOPSAIKA.

2. VYpaBHEHHUs C pa3aeiAIOIIUMHUCS IEPEMEHHBIMU U TPUBOASIIHUECS K HUM.

3. Jluneiinsie guddepeHnranbHble ypaBHEHHS IEPBOTO MOPsIIKa U MPUBOSIINECS K HUM.

4. Cuctembl OOBIKHOBEHHBIX TU(epeHIMaIbHBIX ypaBHeHUH. BekTopHas 3amuck. 3amaya
Komm.

5. Cucrembl TUHEHHBIX MU PEpEeHIIMATBHBIX YpaBHEHUH B HOPMaJIBHOU (popMe, MaTPUIHO-
BEKTOPHAs 3alIMCh. DKBUBAJIEHTHOCTh KOMILJIEKCHON M BEILIECTBEHHOW CHUCTEM.

6. Teopema cyuiecTBOBaHUS U €AMHCTBEHHOCTH pellieHUs 3a1aun Komm s nuHeitHou
CUCTEMBI.

7. Jluneitnple cucteMbl audQepeHInaTbHbIX YPAaBHEHUM, TMNPUHIUN CYNEPIO3UIIUN
pEeLIeHUH U CIIEICTBUS U3 HETO.

8. JluneiiHas 3aBUCHMOCTb M HE3aBHUCUMOCTH BEKTOP-QyHKUUN. JIMHEHHbIE OJHOPOAHBIE
cucteMsbl. [IpocTpaHCTBO pelICeHUN.

9. ®ynnameHTtanbpHasa cucreMa pemeHuit Onpenenurens Bponckoro. Kputepuii nunenHoi
HE3aBUCHUMOCTH PELICHUH OJHOPOAHOU CUCTEMBI.

10. ®ynnamenTanbHast MaTpulia, cBoiictea. ObIee penieHne TMHEHHON 0THOPOIHOM
CUCTEMBI.

11. JIuneitnble HEOJHOPOAHBIE cUCTEMBI U hepeHINaTbHBIX YpaBHEHU. MeTo1 BapHalyii.
®opmyna Komm.

12. Marpuna Kommn u ee cBoiicTsa.

13. Jluneiinpie  cuctembl  auddepeHnrnaIbHbIX YpaBHEHUH €  TOCTOSHHBIMU
koapdunmentamu. Teopema o GyHIaAMEHTATBHON CUCTEME PEIICHU.

14. Jlunelinple omHOpOAHBIE U (depeHIualbHbIE YpPaBHEHUS BTOPOro TMOpsAKa C
NOCTOSTHHBIME K03 dutinentamu. [TocTpoeHue ob1iero pemeHus B cryyae:
a) Pa3JInYHbIX XapaKTEPUCTUUECKUX YUCEI;
0) KpaTHBIX XapaKTEPUCTUUECKUX YHCET;
B) B ClTy4ae KOMIUIEKCHO-COTIPSI’KEHHBIX KOPHEH XapaKTepUCTUYECKOTO YPABHEHUS.
15. JIuneiinple HeotHOPOAHBIE MU PepeHIInaIbHbIE YPABHEHHSI BTOPOTO MOPSAIKA C
HOCTOSIHHBIMU K03()(hUIIMEeHTaMH U IPaBOi YacThIO CIEUATbHOTO BUJA:

a) f(x)= e*.
0) f(x)= e P (x).
B) f(x)= e*(acosPx+ bsinfx).
16. JIuneitnsle nuddepeHnraabHble YpaBHEHUS n-T0 TOpsiika (OCHOBHBIE OIpeesIeHHs,
MpUMephl). DKBUBAJIEHTHOCTb JTUHEHHON CHUCTEME.
17. TeopemMa 0 IPOCTPaHCTBE PEIIEHUH JTUHEHHOro OJHOPOAHOrO MU depeHIIHATBEHOTO
YpaBHEHHUS n-TO MOPSIJIKA.
18. JIluneitnass  3aBUCMMOCTb W  He3aBUCUMOCTh  (yHkuui. Kpurepuii nuneitHON
HE3aBHCHMOCTH PEIICHUH OJJHOPOIHOTO MU PepeHIINaIbHOTO YPaBHEHHS /1-T0 MOPSAKA.
19. dyHnaMeHTanbHas CUCTEMa PEIICHUH, €€ CBsI3b ¢ OOIIUM PEIICHHEM YPaBHECHHS.
20. JIuneitHoe HeoqHOpOAHOE MU epeHITnaTbHOE YpaBHEHNE n-T0 Topsiaka. [IpuHIumm
CYNEPIO3ULIMH PELICHAN U CIEACTBHS U3 HETO.



21. Meroa Bapuanuu Aj1sl TUHEHHOTO HEOJHOPOAHOTO U (hepeHINaTEHOTO YpaBHEHHUS /-
ro nopsJKa.

22. ®ynkuusa Komm. ®opmyna Komm.

23. Teopema o (pyHIaMEHTATBHON CHUCTEME pelIeHHH JMHEHHOTO auddepeHnnanbHOro
YpaBHEHHS 71-TO TOPSI/IKA C MOCTOSIHHBIMHA KO3 (PHUIIMEHTaAMH.

24. HaxoJIeHHe YacTHOTO PELICHHs JTUHEWHOTO0 HEOJHOPOAHOTo auddepeHInaIbHOro
YpaBHEHHUS 1-TO MOPSIIKA IO BHLY CBOOOJHOTO WieHa f{x).

25. ®ynkuua Komm i auHeiHOTO MU QepeHInaibHOT0 YpaBHEHUs 71-T0 MOpsAKa C
NOCTOSTHHBIMU K03 punimenramu.

26. KpaeBble 3a1aun (OnpeiesieHusl, IpUMEphI).

Tunosvle 3a0auu, 8bIHOCUMbLE HA 3AYEN C OYEHKOT
1. Pemmts 3amauy Komm: y'ctgx — y = 2ctgx, y(0)=1.

xX'=2x+4y-8
2. Pemuts cucremy: ) =3x+6y .

3. Pemmrts ypasrenne: X — 4x’ +3x =¢” .
4. Pemuts kpaesyio 3agauy: Y'—y =1, »(0)=0, y(1)=0.

OneHouHBIE CpeACTBA JUIS MHBAJIUAOB W JIUI[ C OTPAHWMYCHHBIMH BO3MOXHOCTSIMH
3J10pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEN:

— NpH HEOOXOAMMOCTH WHBAIUAAM M JIMIaM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3JI0pOBbsI ITPEIOCTABIISIETCS IOMOJIHUTENIBHOE BpeMs JJIsl IOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3YJIbTaTOB O0yUSHHSI MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3H C MX HHIMBUIYATbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH AJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS TIO IUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Iponienypa oneHMBaHUS PE3yIbTaTOB OOyUYEHHs] WHBAIHMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHMIUIMHE (MOAYJIO) NpeaycMaTpHBaeT MpeAoCTaBlIeHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAaHUUYEHHSIM WX 370POBbS W BOCIIPHUSATHS
uHpOpMaLUH.

JUi1st TUTI ¢ HapYIICHUSIMU 3PEHUSI:

— B eyaTHOU hopme yBEINYEHHBIM HIPUPTOM;

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

JUiist U ¢ HApYIICHUSIMA CITyXa!

— B [Ie4aTHOHU (opme;

— B (popMe 3JIEKTPOHHOTO JOKYMEHTA.

JUnist U1 ¢ HapyIIeHUSIMU ONTOPHO-/IBUTaTeIbHOTO arnapara:

— B TIe4aTHOU opme;

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

KpuTtepun onieHuBaHus pe3yabTaTOB 00yUeHHS
Onenka Kpurtepun onieHnBaHMsI 110 3a4€Ty C OLIEHKOU
Bricokuii OIIEHKY «OTJMYHO» 3aCJIyKUBA€T CTYACHT, OCBOUBIIMN 3HAHUS,
YPOBEHb «5» YMEHUs, KOMIIETEHLIMM M TEOpPETHUYECKHI MaTtepuasn 0e3 mnpoOesios;




(oTIMYHO) BBITIOTHUBIINKA BCe 3aJaHMsl, PEIyCMOTPEHHBIE YYeOHBIM TUTAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MIPAKTUICCKHE HaBBIKH
podeccHoHaTbHOTO MPUMEHEHHSI OCBOSHHBIX 3HAHUH C(HOPMHUPOBAHBI.

Cpennnii OIICHKY «XOpOII0» 3aCIy>KHUBAET CTYACHT, MPAKTHUYECKU TOIHOCTHIO

YPOBEHB «4» OCBOMBIIUH 3HAHHUSA, YMEHHUSA, KOMIICTCHIMM M  TECOPETHYCCKHIM

(xopor0) MaTtepuan, ydeOHbIe 3a/laHusl He OICHCHBl MaKCHUMAaIbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C()OPMHUPOBAI MPAKTHUECKHE HABBIKH.

[ToporoBsrii OIICHKY «YyJIOBJICTBOPUTEIHHO» 3aCIyKHUBAET CTYACHT, YacTHYHO C

YPOBEHB «3» nmpoOejlaMd  OCBOMBIIMH  3HAHWSA, YMEHHUsA, KOMIICTCHLIHMH |

(YIOBIETBOPUTE | TEOPETHUECKUU MaTepuay, MHOTHE Yy4eOHBbIC 3aJaHus JMOO He

JIHO) BBIIOJHMWII, JHUOO OHHM OIEHEHLI YHCIOM OalllIoB OJM3KHM K

MHUHHUMAJIbHOMY, HEKOTOPBIC IIPAKTHYECKHUE HABBIKK HE CHOPMHUPOBAHBI.

MuHUMaNBHBIA | OIIEHKY «HEYJAOBICTBOPUTEILHOY» 3aCIyKUBACT CTYACHT, HE OCBOUBIIIHIA

YPOBEHB «2)» 3HAHUS, YMEHUS, KOMIIETCHIINA U TEOPETHUYECKUI Marepual, yucOHbIe
(HEyIOBJICTBOPH | 3aJaHUs HE BBITIOJHWI, IPAKTHUECKNE HABBIKU HE C(HOPMUPOBAHEI.

TEJIHLHO)

OneHouHble cpeacTBa Ul MHBAJIUAOB U JIUI C OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C yY4ETOM MX HHIUBHIYAIBHBIX ICUXO(PHU3HUECKUX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIUAAM M JIHIaM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBS ITPEIOCTABISETCS JJONOJIHUTEILHOE BPeMs U OJATOTOBKH OTBETA Ha IK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yJIbTaTOB 00yUEHHSI MHBAINAOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MIPEAYCMaTPUBACTCS HCIIOJIb30BAHHE TEXHHYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3M C UX MHIWBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YHAIOIIUXCSl C OTPAHNYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS TIO JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Iponienypa orneHUBaHUS PE3yIbTaTOB OOyYEHUS WHBAIHIOB U JIAIl C OTPAaHWYCHHBIMU
BO3MOXKHOCTSIMM 3JI0POBbsSI 110 JUCHMIUIMHE (MOAYJIO) MpeaycMaTpHBaeT HpeIoCTaBlICHUE
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHWUYCHHUSIM WX 3I0POBbS W BOCIPHUSITHS
uHpOpMaLUu:

JUist TUTI ¢ HapYIISHUSIMU 3PEHUSI:

— B [I€4aTHOU (hopMe yBEIMUEHHBIM MIPHUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

Jlnst a1 ¢ HapyIEeHUsIMU CTyXa:

— B TIe4aTHOM opme,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA.

Jliist TUTI ¢ HApYIIEHUSIMU OTTOPHO-/IBUTATEIHHOTO arlapara:

— B [le4aTHOU (opme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HTHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ml

5.1. YueOHas iureparypa

1. TuxonoB A. H., BacunseBa A. b., CemnukoB A. I'. [luddepennmanpapie ypaBHEHHUS.
M., 2005, https://e.lanbook.com/book/48171/

2. Tlerposckuit U. I'. Jlekuuu no Teopun 0ObIKHOBEHHBIX MU (epeHIIMATBHBIX YPaBHEHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3ana4 nmo AuddepeHnnaIbHbIM YpaBHEHUSIM U BapUallMOHHOMY HCUHCICHHIO
[DnexTpoHHBIH pecypce] : yuebd. mocodbue — DneKTpoH. naH. — Mocksa : M3naTenbeTBo



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

"Jlabopatopus  3Hammu", 2015. — 222 c. —  Pexum  pocryna:
https://e.lanbook.com/book/70710/

4. Jemunosuu b. I1. Jleknuu mo matematudeckoit Teopun ycroitunBoctu. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

5. bubuxos 0. H. Kypc oObikHOBeHHBIX nuddepeninansubix ypapaenuil. CI16. «Jlanpy,
2011. www.e.lanbook.com/view/book/1542/

s ocBOGHMS AMCUMIUIMHBI MHBAJIMAAMU U JUIAMH C OTPAHUYEHHBIMHU BO3MOXHOCTSMU

3I0pOBbSI UIMEIOTCSI M3/IaHUS B SJIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX

«Jlanvy» u «bubIUOKTYOY.

5.2. Ilepuoanyeckas JuTEpaTYpa

Vkaszvieatomca  neuamnvie nepuoouueckue uszoanus u3z «llepeuns neuamuwvix
nepuooudeckux — usz0aumuil, xpawswuxcia 6 Gonoe Hayunmou  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnvie nepuoouueckue uz0anus, ¢ yKkazaHuem
aopeca caima 31eKmMpOHHOU 8epCul JHCYPHANA, U3 0a3 OAHHBIX, OOCMYN K KOMOPbIM UMeem
Kyol'y:

1. Ba3sl nanaeix kommanuu «ct Beroy» http://dlib.eastview.com

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

5.3. UHTepHeT-pecypchbl, B TOM YHCJe COBPeMeHHbIe MpodeccnoHalbHbIe 0a3bl
JAAHHBIX H HH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0u0ImoTeuHbIe cuctembl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJINMOTEKA OHJIAMH» www.biblioclub.ru

3. ObC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. ObC «JIAHb» https://e.lanbook.com

IIpodeccuonasibHblie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnane! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6udmmoreka (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIINX 3aMaJHBIX HAYYHBIX KypHaiIoB Ha Poccuiickoi
miardopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru
7. HamnmonanbHas d7eKTpoHHAs OMOIMOTEKa (IOCTYI K DNEKTPOHHON OMOIMOTEeKe
nucceptaruii Poccuiickoit rocynapcrBennoi ounbnuotexu (PI'b) https://rusneb.ru/
8. Ilpesunentckas 6ubnmorexa um. b.H. Enpnuna https://www.prlib.ru/
9. DmnextponHas koymekus Oxchopackoro Poccuiickoro ®onga
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. "Jlektopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas nHpopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

MY
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NudopManmoHHble CIPABOYHBbIE CUCTEMbI:
1. Koncynprant [lntoc - cipaBouHast mpaBoBas cucTema (JOCTYI MO JOKAJTbHOU CETH C
KOMITBIOTEPOB OUOINOTEKHN)

Pecypchbl cBOOOTHOTO J0CTYHA:
AMepuKaHCKas MaTeHTHas 0aza qaHHbIX http://www.uspto.gov/patft/
[TosHbIe TEKCTHI KaHAJCKUX AuccepTauuii http:// www.nlc-bne.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKH U BbIcIIero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®epepansHbiii mopTan "Poccuiickoe obpazoBanue” http:/www.edu.ru/;

6. Hudopmanmonnas cucrema "ExrHoe OKHO J0cTyma K 00pa3oBaTesIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komnekuus uudpoBbIX 00pazoBaTeNnbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. denepanbHBbI LIEHTP UHOOPMALIMOHHO-00pA30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika uMeHu A.C. [lymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CmpaBouyHo-uH(popMannoHHbIN opTan "Pycckuii s3b1k" http://gramota.ru/;

11. Cmyx06a TeMaTH4eCKHUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

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

13. O6pa3zoBatenbHblil moptan "Yue6a" http:// www.ucheba.com/;

14. 3akonomnpoekT "O6 o6pazoBanuu B Poccuiickoii @eneparuu’. Bonpock U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

w o

CoOcTBeHHBIC JJICKTPOHHBIC 00pa3oBaTe/bHbIC H HHPOPMALHOHHBIE pecypChl

KyoI'Vy:

1. Cpena MOomynbHOTO AMHAMUYECKOTO 00yueHwus http://moodle.kubsu.ru

2. baza y4eOHBIX TMJJAaHOB, Y4Ye€OHO-METOAWYECKMX KOMIIJIEKCOB, IyONUKalMi u
koH(pepenuuit http://mschool.kubsu.ru/

3. bubnmnorexka  MH(pOPMALMOHHBIX  pecypcoB  Kadeapbl  HMHPOPMALMOHHBIX
oOpasoBartenbHbIX TeXHOMOru# http://mschool.kubsu.ru;

4. DOnexkTtpoHHBIN apxuB AokymMeHTOB KyO6I'Y http://docspace.kubsu.ru/

5. DneKTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MHPOPMAIMOHHBIX CHUCTEM U
TexHosoruil B oopazoBanuu Ky6I'Y n Hayuno-meroanueckoro xxypHana "IIKOJIBHBIE I'O/IbI"
http://icdau.kubsu.ru/

6. Metonnyeckue ykazaHus 1/ 00yYAKOIIUXCS M0 OCBOCHUIO THCUUIIIMHBI

OCHOBHBIM HCTOYHUKOM T€OPETUYCCKOW HH(OPMAITUH SIBIISTFOTCS JICKITUH. TaKke 1oJIe3HO
B ClIy4yae 3aTpyJHEHUH oOpamaThCsi K pekoMmeHmyemon maureparype. Cremyer ¢ O0nbIoit
OCTOPOXKHOCTBIO OTHOCUTHCS K CIIPABOYHBIM MaTepHajiaM M IIPAMEpPaM IMOTy4aeMbIM C ITIOMOIIBIO
CTaH/IapTHOTO TIOMCKA B UHTEPHETE, TaK KaK HET TapaHTHii €ro JOCTOBEPHOCTH.

B ocBoeHMM JHCIUTUIMHBI HHBAJTUIAMH W JIUIIAMU C OTPAHHMYEHHBIMHA BO3MOKHOCTSIMH
3I0pOBbs OOJBINIOE 3HAYCHHE WMEeT WHAMBHUAyalbHas ydeOHas paboTra (KOHCYIbTAIlMH) —
JIOTIOTHUTEIFHOE PA3bsICHCHHE YyIeOHOT0 MaTepHara.

NunuBuayanpHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (haKTOPOM,
CIIOCOOCTBYIONUM HHJIMBUYTU3alMN O0yUEHUS W YCTAaHOBJIICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy TMpernojaBareieM W OOyJaroIIMMCS WHBAIAIOM WM JUIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.
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7. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHne mo JMCUMILIHHE (MOTYJII0)

HanmeHoBaHue crienuanbHbIX OCHAILIEHHOCTh CIELUAIBHBIX [TepeueHb TUIIEH3HOHHOTO
MOMEIEHUH MOMEIIEHU MIPOTPaMMHOTO 00ecTIedeHNUS
YueOHbIE ayIUTOPUHU st | Mebenb: yueOHas mebens Microsoft Office
NPOBENICHUS 3aHATHI JIeKIMOHHOro | TexHuueckue cpencTsa o0ydeHus:
THITA 9KpaH, IPOEKTOP, KOMITBIOTEP
YueOHbIE ayIUTOPHUA st | Mebenb: yaeOHas mebens Microsoft Office
MPOBEICHUS 3aHATHH | TexHU4Yeckue cpeicTBa 00yUeHNUS:
CEMUHAPCKOTO THIIA, TPYMIIIOBBIX M | AKpaH, IIPOEKTOP, KOMIIBIOTED
WH/MBUIYAbHBIX ~ KOHCYIbTAIUi,
TEKyIEro KOHTPOJIS "
MPOMEXXYTOYHOH aTTecTanuu
Jnst  camMoCTOATENbHOW  paboThl  OOyYalomUXCs  MPEeIyCMOTPEHbI  TOMEIIEHUS,

YKOMILIICKTOBAHHBIC CHCHPIaHI/ISHpOBaHHOﬁ Me6eJ'H:>IO, OCHAIlICHHBIC KOMHBIOTCpHOﬁ TEXHHUKOM C
BO3MOXXHOCTBIO INOJAKIHYCHHUA K CCTHU «I/IHTepHCT» 1 oOecIieueHuEM A0CTyla B 3JICKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HaumeHoBaHue noMeleHui J1ist
CaMOCTOSITETTHHON pabOTHI
o0yyJaromuxcs

OcCHaIICHHOCTh OMEIICHHH JIJIs
CaMOCTOSTEIBHON paboThI
00yJaroImuxcs

IlepeueHb TMIIEH3MOHHOTO
MIPOTPAaMMHOTO 00CCIICUCHUS

ITomemienre i1 caMOCTOSTENBHOM
paboThI 00yJaronIXcs (YUTATBHBINA
3ai HayuHo#t 6ubimoTexn)

Mebenb: yaeOHas MeOeb
Kommnexkr  cnenuanu3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEePHAS
TEXHHKa C TOJAKIIOYEHHEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOHI
«HTEpHET» ®W  OCTYIIOM B
9JIEKTPOHHYIO  MH(OPMAIIMOHHO-
00pa3oBaTeNbHY IO cpeny
00pa3oBaTeNbHON  OpTraHM3aINH,
BeO-KaMepbl, KOMMYHHKAIHOHHOE
obopynoBaHue, obecrneuuBarolee
JA0CTyn K CETHU HHTEPHET
(mpoBoaHOE COEIIHEHHE U
0ecrpoBOJTHOE  COETUHEHHE IO
TexHojoruu Wi-Fi)

CCTHU

IlomeeHue A caMOCTOSTENBHOM
pabotsr obyuatonuxcst (aya.301H,
308na, 310H)

Meobenb: yuebHas Mebenb
Kommnekt  crenuamu3upoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIIBIOTEpHAS
TEXHUKA C IIOAKIIFOYCHUEM K
HHPOPMATNOHHO-
KOMMYHHUKallMOHHOI
«/HTepHeT» W OOCTyNOM B
VIEKTPOHHYI0  MH(OPMALOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
obopynoBaHue, obecreunBaroniee
J0CTyl K CEeTH HUHTCPHET
(mpoBoaHOE COCIMHEHHE u
0ecrpoBOJIHOE  COEJMHEHHE 10
texHonoruu Wi-Fi)

CEeTH




