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1 Heau u 3a1a4u U3y4YeHUs1 TUCHUILINHBI (MO1YJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

enstmu ocBoeHUsT qUCIUILTUHBL «J{uddepeHinanbabie ypaBHEHUS» SBISIOTCS OCBOCHHE
METOJIOB peieHus AuddepeHunanbHbIX YPaBHEHUN U MPUIOKEHHE dTUX METOJ0B K PEHICHUIO
3ama4 u3 Kypca (QU3MKH, a TaKKe 3a/1a4 KOMIUIEKCHOTO M BEIICCTBEHHOTO aHAJIN3a, OBIIAJICHHE
KJIACCMYECKUM MaTEeMaTHYECKHUM aIllapaToM JJs JajJbHEHIIero nCroib30BaHus B IPUIOKEHUSX.

1.2 3agaun AMCHUILIMHEI

[Tpu 0ocBOCHMM AMCUUIUIMHBI CTABATCS CIEAYIOIINE 3a0a4H:

— OBJIQJICHWE  AHAJIUTUYECKMMH, TNPUOIIDKEHHBIMM M YMCIEHHBIMM  METOAAaMHU
UHTETpUPOBaHUS T PEpEeHINATBHBIX YPAaBHEHHIA;

— (opMHUpOBaHME OCHOBHBIX IOHATUH TEOPUH OOBIKHOBEHHBIX AH(depeHInanbHbIX
ypaBHEHUH;

— (dopmupoBaHHE 3HaHUH O CBOMCTBaX pemieHuit AuddepeHnnanbHbIX ypaBHEHUH IEPBOTO
HOpS/IKA: C Pa3JCNSIONMMHUCS TTEPEMEHHBIMHU, OJHOPOAHBIX W TMPHUBOISIIUXCS K HHM,
ypaBHEHMH B  MOJHBIX JuddepeHnnanax; OBJIAZEHUE TOUYHBIMU  METOJlaMH
UHTETPUPOBAHMUS,

— (opMmupoBaHMEe 3HAHUN O JIMHEHHOM UG PEpeHIIMaTILHOM YPaBHEHUH TIEPBOrO MOPSIKA,
oBJIaieHue MeTosiamu perenus Jlarpanxka u beprnymu;

— (dopMupoBaHHME 3HAHWA B BOMPOCAX CYIIECTBOBAHHMS W EIWHCTBEHHOCTH pEIICHUS
Qg epeHIaIbHOr0 YpaBHEHUS TIEPBOTO MOPSIKA;

— (opMuUpOBaHME YMEHUH M HAaBBIKOB peLIeHUs NU(PPepeHIINaTbHbIX YPAaBHEHUH BBICIIMX
HOPS/IKOB ITyTEM MOHMKEHUSI ITOPsAKa YPaBHEHHUSL.

— (dopMupOBaHHE 3HAHHI O CTPYKTYpe O0IIero pemeHus mudQepeHraaIbHbpIX ypaBHEHUH
BBICUIMX OPSIIKOB: OBJIajieHue MeTojoM Jlarpanixa,

— (opMuUpOBaHME YMEHUI M HABBIKOB IIOCTPOCHMs OOLIEr0 peleHHUs JHMHEHHOIro
OHOPOAHOTO TU(M(GEPCHIIMATBLHOTO ypaBHEHHSI N-TO  TOpSAKA C  IMOCTOSTHHBIMHU
K03 pHLIMEeHTaMU B 3aBUCUMOCTH OT 3HAYEHUH XapaKTepUCTUUECKUX YHCE,

— (¢opMuUpOBaHME YMEHHH U HABHIKOB B TMIOMCKE YacCTHOTO pEIIeHHUS JIMHEHHBIX
HEOJHOPOAHBIX Ju(depeHIInaNIbHBIX YpaBHEHHI BBICIIUX MOPSAKOB MO MPaBOi 4YacTh
CIIEIMANBHOT0 BUa (METO0M HEONPEACICHHBIX KOI()DHIIUCHTOB)

— ¢opMHpoBaHHE 3HAHUN O CBOWCTBAX PEIICHUH OJHOPOJAHOW JIMHEHHOW CHCTEMBI
nuddepeHIanbHBIX YpaBHEHUH ¢ MOCTOSIHHBIME K03 durenTamu (MetomoM Ditiepa);

— (opMHUpOBaHME 3HAHUH O CTPYKTYpe pEIIeHUS HEOAHOPOAHOM IJMHEWHOH CHUCTeMbI
TuddepeHMaIbHbIX YpaBHEHUH C TOCTOSHHBIMM KOX(QQHUIMEHTaMU: OBJIAJCHUE
METOaMH1 HaXOKIACHUS YaCTHOTO PEIICHUSI.

Bo Bpems u3ydeHHs AMCHUIUIMHBI BblpaOaThIBaeTCs oOlieMaTremMaTrhyeckas KyJbTypa:
YMEHHE JIOTUYECKH MBICIUTh, TPOBOJUTH JIOKA3aTEIbCTBA OCHOBHBIX  YTBEPXKICHHIA,
YCTAQHABJIMBATh JIOTHUECKUE CBSA3M MEXIY MOHATUSAMHU, NMPUMEHAThH IOJyYEHHbIE 3HAHUS JUIs
pemeHust  3aaay, CBS3aHHBIX C (U3MYECKHUMH TPHIOKEHUSIMH T'€OMETPUYECKHX U
anreOpanyeckux MeTofoB. llodydyaemble 3HaHUS JeKaT B OCHOBE MAaTEeMaTH4YECKOTO
00pa3oBaHUs ¥ HEOOXOAUMBI JJIsl TOHUMAHUS U IPUMEHEHUS B (pHU3HKe.

1.3 MecTo aucuuminHbl (MO1yJ1s1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuunmuna «/Juddepennmanbaple ypaBHEHUS» OTHOCUTCS K 00s3aTelNbHONW YacTH
bnoka 1 "ucuumiuuel (Moaynu)" ydeGHoOro miana. B cooTBercTBHM ¢ pabouuM y4eOHBIM
IUTAaHOM JIMCUUIUIMHA H3y4yaeTcsl Ha 2 Kypce (4 cemecTp) mo ouyHoil ¢dopme oOyueHus. Bun
IIPOMEKYTOUHOM aTTECTAL[UU: 3a4€T C OLICHKOM.

OT wu3ydyarolero HacTOAUMHA Kypc TpeOyeTcss 3HaHHWE YHUBEPCUTETCKOro Kypca
«MaTeMaTH4ecKuil aHaiaMu3» B JIOCTATOYHO CTPOrOM M YIIIyOJEHHOM H3JI0KEHWH, OCHOBHBIE
CBEJICHUS W3 TEOPUHU OIpeAeNUTeNeH, BBICIICH anreOpsl M0 MUCIHIUINHE «AHATUTHYECKAs



reoMeTpusl M JHUHeWHas anreOpa». 3HaHUS, IOJyYCHHbIE B 3TOM Kypce, HCIIONb3YIOTCS B
JUCLHUIUIMHE «Y paBHEHMsI MaTEMAaTUUECKOH (PU3UKI».

1.4 IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHsI MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBlieHO Ha (GOpMUPOBAaHUE Y
00yJaronmxcs CIeIYIOIUX KOMIIETCHIIUN:

Kox v HanMeHOBaHMEe HHANKATOPA® NOCTIDKEHHS
KOMITIETEHIIUN

PesynbraTel 00y4eHus 0 TUCIUIIIHE

OIIK-1 CnocobeH npUMeHsITh
€CTECTBEHHOHAy4YHbIE U OOIIEHHKCHEPHBIC
3HAHMSI, METO/Ibl MAaTEMaTHUECKOT0 aHak3a U
MOJICTIMPOBAHUS, TEOPETHIECKOTO 1
9KCIIEPHMEHTAIBHOTO UCCIICI0BAHMS B
npoecCHOHABHON NeATeIbHOCTH

3HaeT crnocoOBbl pEIIeHUs] THUIOBBIX 3aJad C Y4eTOM
OCHOBHBIX  TOHATHH W OOmMMX  3aKOHOMEPHOCTEH
COCTaBJICHUs U pemeHus quddepeHIranbHbIX ypaBHeHHI

YMeer pemath 3amaun B obnactH auddepeHnnanbHbIX
YpaBHEHHI

Brnaneer HaBbikamMu pemieHus 3anad auddepeHnnantbHbIX
YpaBHEHUH

OIIK-8 CnocoOeH mpUMEeHSITh MaTeMaTHIECKUE
MOJIETIH, METOABI ¥ CPEICTBA IPOCKTUPOBAHUS
MH()OPMAIMOHHBIX ¥ aBTOMAaTH3HUPOBAaHHBIX

3HaeT KJIaccHYeCcKUe 3a1ayd  (DU3HKH,
T epeHIHaTbHEIM YPAaBHCHHIM

MPUBOAAIINE K

Vmeer CTPOUTb MATCMATHYCCKUC MOACIN (1)143I/I‘ICCKI/IX

CHCTEM MPOLIECCOB, OTIHCHIBAEMBIX nuddepeHnnaNtsHBIMA
YpaBHEHHUSIMHU
Brnaneer METOJlaM1 pemeHus KIIACCHYECKUX

JuddepeHnnanbHBIX YpaBHEHUH U CUCTEM ypaBHEHUH

Pesynbratel 00ydeHHs MO AUCUUIUIMHE JOCTUTAIOTCA B paMKax OCYIIECTBIICHHUS BCEX
BHUJIOB KOHTAaKTHOM U CAMOCTOSTEILHON paboThl OOYyYarOIIMXCSI B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

Nuaukatopel  TOCTHKEHHST KOMIIETEHUMHA  CUUTAKOTCS
JOCTHKEHUHU COOTBETCTBYIOIINX UM PE3yIbTaTOB OOYUECHHUS.

c(OpMUPOBaHHBIMU  IIPU

2. CTpyKTYpa H coiep:KaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6r1iast TpyI0EMKOCTh TUCIUIUTMHBI COCTaBNIsAET 3 3a4eTHBIX eauHuIlbl (108 yacos), ux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TAOIHIIE

Bunsr pabot Bcero 4 cemecTp
4acoB (gacsr)

KoHTakTHasi padoTa, B TOM 4HcJe: 48,2 48,2
AyauTopHble 3aHSTHS (BCEro): 48 48
3aHITHS JIEKIMOHHOTO TUIA 16 16
1a60paTOPHBIE 3aAHSITHS - -
MIPAaKTUYECKHE 3aHIATUS 32 32
CEMHHAPCKHE 3aHATHS —
HWnas koHTaKkTHas padora:

KonTpons camocTosITeIbHOM paboThI

5 5

(KCP)

IIpomesxyrounas arrectauus (UKP) 0,2 0,2
CamocrosiTebHasi padoTa, B TOM 54.8 54.8
qHCIIe:
IIpopaboTka U MOBTOPEHUE JCKIIHOHHOTO

Marepuala u MaTepraia y4eOHHKOB U 10 10
Y4eOHBIX TOCOOUHt

MOJrOTOBKA K JIAOOPATOPHBIM H 24 24
MPAKTUYCCKAM 3aHITUSIM
Brinonnenne 1oManiHux 3aJaHui 16 16
(ToATOTOBKA COOOIICHNH, MPE3EHTAIIHIN)
TloaroroBka K TeKyieMy KOHTPOJIO 4.8 4.8




KonTpoJn:

IToaroToBka K 3a4eTy ¢ OLEHKOI

Oomasn qac. 108 108
TPY/10eMKOCTh B TOM YHCJIe
KOHTAKTHAA 48,2 38,3
pa6ora
3a4. e] 3 3

2.2 CopeprxaHue AU CHUILINHBI
Pacnpenenenue BuioB yueOHON pabOTh U UX TPYJOEMKOCTH IO pa3JieaM JAUCLHUILIUHBI.
Paznensl (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 4 cemecTpe (ouHast hopma 00ydeHus)

KonuectBo yacos
Bueayaut
Ne HaumenoBanue pasnenos (Tem) AyRuTOpHas Op}i;lﬂ
Bcero pabora
paboTa
J1 113 JIP CPC
1. OCHOBHEBIE IOHATHUS 8 2 2 4
2. YpaBHeHus niepBoro nopsiaka. MHTerpupyemsle THIIBI ypaBHeHuH | 34 6 10 18
3. Jluneiinple cucteMbl TuddepeHnanbHbIX YpaBHEHUH 28 2 10 16
4. JluneiiHple ypaBHEHUs N-TO MOpsiIKa 16 4 6 6
5. Kpaessle 3aaun 12 2 4 6
HUTOI'O no pasoenam oucyuniurvl 98 16 32 50
KonTtpons camocrosrensHoi pabotsl (KCP) 5
IIpomexxyrounas arrecranus (MKP) 0,2
[oAroToBKa K TEKyIEMY KOHTPOJIIO 4,8
OO01mast TPyAOEeMKOCTh 110 TUCTIATUTHHE 108

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLTHHBI
2.3.1 3ausaTHd JeKINOHHOr0 THIIA

®dopmMma
Ne Hanverosanne Conepxanue paszaena (TeMbl) TEKYIIEro
pasznena (TeMbl) KOHTPOI
1. |OchnoBusle nonsiTusa |BBenenne. EcrecTBo3HaHME M MaTeMaTHYECKHE MOJICIH. Y paBHEHHE
KaK OCHOBHOHM OOBEKT M3y4YCHHs B MaTeMaTndeckoii mogenn. Moxenn, |I1K
coeprkamye anddepeHnnanbaple ypaBHeHus. [Ipumepst 3a1a4, YO
NPUBOASIINX K AU depeHInanbHbIM ypaBHeHHAM. OcHOBHBIE 3a1aun K
teopun quddepeHnnanbHEIX ypaBHeHHH. 3agada Komm
2. |YpaBHeHus nepBoro |OCHOBHBIE HHTEIPUPYEMBIE THITBI ypaBHEHHH [-T0 mopsiika: ypaBHEHUs
nopsiaka. C Pa3AEIAIOUIMMUCS IEPEMEHHBIMY, JINHENHBIE YPaBHEHUS.
Wuterpupyemsie Onnopoansle nuddepeHnnansHble ypaBHEHHUS U MPUBOSIIMMUCS K
THTIBI YPABHEHUH |y, JTuneiinble udepeHmanbHbie ypaBHEeHHs IEPBOTO TIOPSIKA. K
Meron bepuymnnu u Jlarpanxa. YpaBHenue bepuymiu. YpaBHeHue B YO
nonHbIX Auddepennnanax. Marerpupyromuii MEHOKHTENS. Teopema K
CYyILIECTBOBaHMS U €IUHCTBEHHOCTH pelenus 3agaun Komm mis
muddepeHIHaTbHOTO YpaBHEHHS IEPBOTO MOPSAKA, Pa3pEIIeHHOTO
OTHOCUTEJILHO POU3BOIHOM
3. |JIuneiinsle cucrembl [HopManbsHas cuctema nuddepeHnnansHbIX ypaBHeHni [-ro nopsxa.
i pepennmanbHbIX |BextopHas 3anuck. @a3oBoe npocTpancTBo. Pemenne cucremsl K
ypaBHEHUI muddepeHnnansHbIX ypaBHeHUH. HTerpansHas kpuas. 3agada vO

Komm. JIuneiinbie cucteMs! anddepeHnnanbHbIX ypaBHEHHH (¢
KOMIUICKCHBIMH KO3 (PHUIIIEHTAMH ¥ CBOOOHBIMU YJICHAMHU).




MaTtpuuHOo-BeKTOpHAs 3anuch. [IpyHIUN Cynepno3unuu.
OKBUBAJICHTHOCTH 3a1a4n Komm 11 TMHEHHOH CHCTEMBI U
MHTETPATBHOTO ypaBHEHHUS. Teopema CymmecTBOBaHHS 1
€IMHCTBCHHOCTH PEeIIeHNA 3aaa4n Komm 11 TMHEHHBIX CHCTEM.
JIuneitnble oqHOpOIHBIE cUCTEMBL. [IpoCcTpaHCTBO pelIeHUH.
dyHaMeHTallbHas cucTeMa perieHuid. Bpouckuan. Kpurepuit
TMHEHHON He3aBucuMocTH pemreHmin. @opmyna OcTporpaackoro —
JInysunns. [IpencraBnenue o0Iero pereHus Ipyu OMOIIH
(yHnaameHTanbHOM MaTpuLbl. MHOXKECTBO (DyHIAMEHTAIBHBIX MAaTPHII.
Mertoj Bapuamuu nocTossHHbIX, Gpopmyna Komn. Marpuna Ko, eé
cBolcTBa. JINHEHHBIE CUCTEMBI C IOCTOSIHHBIMH KO HUIMEHTAMH.
Haxoxnenne GyHIaMeHTaNbHON CUCTEMBI PELICHUH METOI0M
HeomnpeJeJIeHHBIX K03 (hUIIMEHTOB.

JIuneiHbie
YpaBHEHHUsI N-TO
nopsAIKa

Jluneiinsie ogHOpoaHbIe MU depeHnanbHbIe ypaBHEHHST BTOPOTO
TIOPSi/IKA C TIOCTOSTHHBIMH KO3 (HUIINECHTaMH.

ITocTpoeHne 00mIETO pemIeHNs B CITydae:

a) Pa3IMIHBIX XAPAKTEPUCTUIECKUX UHCEIT;

0) KpaTHBIX XapaKTEPUCTUIECKUX YUCET;

B) B ClTy4ae KOMIUIEKCHO-COTPSIKEHHBIX KOpHEH
XapaKTEepUCTHYECKOTO YPABHEHUSI.

Jluneiinsle HeoqHOpOAHBIE AU depeHINaNbHBIC YPaBHEHUS

BTOPOTO MOPSJKA C MOCTOSHHBIMU KO PUIIEHTaMU U IPaBOi
9acTbIO CIEIHATbHOIO BUA.

Jluneitnble ypaBHeHUs N-ro nopsaka. CBegeHue K JTUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuid. Ilpoctpancrso
peLIeHnd OHOPOAHOTO ypaBHeHUs. BpoHnckuan. Kpurepuil tuneiiHon
HE3aBUCHMOCTH pelIeHul. JINHeHbIe HEOJHOPOJHbIE ypaBHEHHS N-TO
nopsiaka, Mmeroq Bapuanuu. Oynknus u popmyna Komm. YpaBaeHus ¢
MOCTOSIHHBIMH K03 punmentamu. dyHaameHTanpHas cucTeMa
pELICHUH ypaBHEHHMS C MOCTOSHHBIMU K03 pumenramu. OyHKIus n

IIK
YO

¢opmyna Komn 1y1st ypaBHEHUsI C TIOCTOSHHBIMH KO3 PHUIIMCHTaMH.

OCHOBHEIC ITOHATHS

Beenenue. EcTecTBo3HaHNE N MaTeMaTHIECKUE MOJIETH. Y paBHCHNE
KaK OCHOBHOH O0OBEKT U3y4EeHHUs B MaTeMaTH4IecKoil Mosenu. Moaenu,
cojeprkaiue auddepeHnnanbapie ypaBHeHus. [Ipumepsl 3a1a4,
NPUBOASIIMX K Au(depeHnanbHbIM ypaBHeHnssM. OCHOBHBIE 3a/1auH
teopun auddepeHnuanbHeIx ypaBaeHui. 3agaya Ko

K
YO

IIK — mpoBepka koHcnekTa, YO — ycTHbI onpoc, K — KotokBrym

2.3.2 3aHATHSA CEMUHAPCKOro TUNA (MIPAKTHYECKHE 3aHATHS)

HanmeHoBaHue pa3aena
(Temsr)

Temartuka 3aHsITHI/PabOP

dopma
TEKYLIETO
KOHTPOJIsSt

OCHOBHEIE ITOHATHS

OcHOBHBIE TIOHATHS TeopuH A hepeHnnalbHbIX YpaBHEHUH
(pemenne, 3anava Ko, mopsiiok ypaBHEHHs)

P3

YpaBHEHUs IEPBOTO
TIOpsIIKA.
WHTerpupyembie THITBI
YpaBHEHUH

OCHOBHBIE HHTETPUPYEMBIC TUITBI ypaBHEHHUH [-T0 mopsika:
YPaBHEHHS C Pa3JIeNISIOIIMHUCS IEPEMEHHBIMH, JIMHEHHbIE
ypaBHEHHSI.

TP
KP
P3

JIuneitHble cucTeMbl
1 depeHInanbHBIX
ypaBHEHUU

HopwmanbHas cucrema nuddepeHanbHeIX ypaBHeHHH [-To nopsiaka.
Bexropnas 3anuce. 3agada Komu. JInnelinble cuCTEMBI €
MMOCTOSTHHBIMU K03 dpurmentamu. Haxoxxnenne GpyHnameHTaIbHOMN
CHCTEMBI PEUICHUI METOIOM HeonpeAeIeHHbIX K03 duinenTos.
MeTox BapHaliy IOCTOSTHHBIX, (opmyna Ko,

TP
KP
P3

JIuneiinble ypaBHEHUS
N-ro nopsiaka

JluneitHble ypaBHEHUS 2-T0 nopsiaka. JInHelHpIe ypaBHEHUS N-TO
mopsiika. YpaBHEHHS C TOCTOSTHHBIMH K03 urmentamu.
OyHmaMeHTaIbHAS CHCTEMA PEIICHUH YPAaBHEHHUS C TOCTOSTHHBIMH
kodpunnenramu. @ynknus u hopmyna Komm s ypaBHeHH ¢
MOCTOSIHHBIMH K03 punmenTamu. MeTos Bapualiii HOCTOSIHHBIX.

TP
KP
P3

KpaCBI)IC 3aJa4un

Kpaesbie 3agaun [lItypma — JInyBusuiss. OCHOBHBIE TIOHSTHSI.

P3




Tunosoii pacuér (TP), konTponbhas padora (KP), pemenue 3anau (P3). Ilpu usyyenun
JUCLUIUIMHBL MOTYT NPUMEHSTHCS 3JIEKTPOHHOE 00y4eHHUE, TUCTAHLMOHHBIE 00pa30BaTEIbHbIE
TexHojoruu B coorsercteuu ¢ ®I'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)

He npenycMmotpeHsl.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 Oo0ecneYeHHsl AJIA CAMOCTOSATEILHON padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

Ne Bung CPC

[lepeuenp y4eOHO-METONUECKOTO 0OECTICUEH S AUCIIUIUINHEI 10
BBINTOJTHEHHUIO CAMOCTOSATEIBHOM PaboThI

IloaroroBka k Tekymemy
KOHTPOJIIO

1. Meroanueckue ykazaHHs I HOATOTOBKM K 3aHITHSM JIEKIIHOHHOTO U
CEMHUHAPCKOTO THHa. YTBepkAeHsl Ha 3acemanun Cosera QakynpTeTa
MaTeMaTHKHU 1 KoMIbloTepHBIX Hayk PI'BOY BO «KyoI'Y». [Tpotokomr Ne 5
ot 05 mas 2022 r.
2. Meroandeckue yKa3aHHS IO BBITOJHEHHIO CaMOCTOSITENBHONH pPabOThI
oOyuwaromuxcsi.  YTBepkaeHsl Ha 3acemanuu  CoBera  (akynbreTa
MareMaTuky 1 KomnbloTepHbix Hayk ®I'BOY BO «Ky6I'Y». ITporokon Ne 5
ot 05 mas 2022 r.
3. Meroauyeckue yKa3aHUs 10 HCIIOJIb30BAaHUIO MHTEPAKTHBHBIX METOIOB
oOyueHus. YTBepkaeHsl Ha 3acenanuu CoBera (axkyinbTeTa MaTeMaTUKU U
komnboTepHEIX Hayk PI'BOY BO «KyboI'Y». IIportokonm Ne 5T ot 05 mas
2022 .
Meroaudeckue yKa3aHUs 1O MOATOTOBKE 3cce, pedeparoB, KypcoBBIX padoT.
YrBepkaeHsl Ha 3acemaHuu  CoBera  (aKydapTeTa  MaTeMaTHKH —H
komnbioTepHEIX Hayk @I'BOY BO «KyoI'Y». IIporokonx Ne 51 ot 05 mas
2022 .

BrinosHeHue 1a00paTOPHBIX
paboT U pacuyeTHO-
rpadUUeCcKuX 3a1aHuit

1. Meronnueckne yKazaHHsS IO BBINOJHEHUIO JTa0OPAaTOPHBIX pPadoT.
VYr1Bepxknenol Ha 3acenanuu  CoBera  QakyipTeTa MaTeMaTUKd U
komnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». ITpotokom Ne 5 ot 05 mas
2022 1.

Metoandeckue yKa3aHHs 110 BBITOJHEHHUIO pacueTHO-TpadUIecKux 3agaHuil.
YTBepxnensl Ha 3acemanun  CoBera  (QaxyiapTeTa MaTeMaTHKH U
kommnbioTepHbIX Hayk PI'BOY BO «Ky6I'Y». I[Ipotokox Ne 5 ot 05 mas 2022
T.

YyeOHO-MeTOANYECKUE

MaTepuajibl JIA CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOIJ_II/IXCH nu3

YuCiIa MHBAJIUAOB | JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocTtasisitoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIyist i1n ¢ HapyIIeHUsIMH 3PEHUS:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,
— B TIe4aTHOU popme Ha

a3bike bpaiins.

I[J'ISI JiAI ¢ HApYUICHUAMU ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPCTU3HUPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA

o0yJaromuxcs.

3. 06p330BaTeHLHLIe TEXHOJOIruH, IPUMEHAECMBIC IIPA OCBOCHUHU TUCHHUIIJITHHBI




B xome wu3yyeHuss [UCHMIUIMHBI TMPEAYCMOTPEHO HCHOJb30BaHUE  CIEAYIOLIUX
0o0pa3oBaTeNbHbIX  TEXHOJOTHH: JIEKIUH, TMPAKTUYECKHUE 3aHATUS, THUIIOBOW  pacuer
(MHIMBUIyaTbHOE JOMAITHEE 3a/IaHNE), CAMOCTOSTEIbHAs padoTa CTYACHTOB.

KoMneTeHTHOCTHBI MOAXOA B paMKax MPEenoJaBaHUsl JUCUUIUIMHBI peaau3yercs B
UCIIOJIb30BAHUU MHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJIOB (IIPOEKTHBIX METOIMK,
MO3rOBOTO MITYpMa, pa30opa KOHKPETHBIX CUTYyallMid, aHajau3a MeJarornyeckux 3aad, WHBIX
¢dopM) B coueTaHUM ¢ BHEAYAUTOPHOU PabOTOM.

NudopmanonHple  TEXHOJIOTUH, TMPUMEHSIEMble TPU  W3YYCHUHU  JAUCLMILTUHBI:
UCIIONIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUN, TIPUMEHSIEMbIC IPU U3YICHUN TUCIUTLTAHBI
— NI JIMI C OrPAHMYEHHBIMHM BO3MOXXHOCTSIMM 3JI0POBbSl MPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

CaMocrosiTenbHasi paboTa CTYIEHTOB SBJSIETCS HEOTHEMJIEMOM YacThi0 Mpoliecca
noarotoBku. Ilox camMocTosATENbHON paboTOil MOHUMAETCsl YacTh Y4YeOHOW IUTAHUPYEMOW
paboThl, KOTOpas BBIMOIHSIETCA M0 33JaHHUI0 U P METOAMYECKOM PYKOBOJCTBE MpernojaBaTes,
HO 0€3 ero HermoCPeJACTBEHHOTO YIaCTHS.

Buner camoctosiTenbHON paboThI IO KypCy:

a) MO LENsAM: MOATOTOBKA K JIGKIMSM, K MPAKTUYECKUM 3aHSATHSAM, K KOHTPOJIBHOU
paboTe, K 9K3aMeHY, BBINOJIHEHHE THIIOBOTO pacyeTa, MOJATOTOBKA MPOEKTHOTO CEMECTPOBOIO
3aJ]aHusl B BUJIE IPE3CHTALINY.

0) o xapaxkTepy paboThl: HU3y4yEHUE JIUTEPATYPhI, KOHCTIEKTA JIEKLIUN; TOUCK JUTEePaTyphl
B OMOIMOTEKE; KOHCTICKTUPOBAHUE PEKOMEHIYEMOM IS CAMOCTOSITEIIEHOTO M3YUICHHS HAyJIHOM
JUTEPATyphbl; pelIeHUE 3a]a4, OATOTOBKA IIPOEKTA.

Jlist Uiy ¢ OrpaHUYEeHHBIMA BO3MOXHOCTSIMHU 370POBBS IIPEIYCMOTPEHA OpraHU3aIIMs
KOHCYJIBTALIMI C UCHOJIb30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MIPOMEKYTOYHOM
arrecTaluu

OneHouyHble CpeACTBa MpeIHa3HAYeHbl MJs KOHTPOJS M OLEHKM 0Opa3oBaTeIbHBIX
JIOCTHKEHU N o0yyaromuxcs, OCBOHMBIIUX nporpammy yueOHO JUCLUILINHBI
«Iuddepennmanbupie ypaBHEHUS.

OneHouHbIe CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepUaibl IS MPOBEACHUS TEKYLIETO
KOHTpoJIsi B (OpMe pa3sHOYPOBHEBBIX 3aJaHMH, CHUTYAaIlMOHHBIX 3a7ad M IMPOMEXKYTOUHOUN
aTTecTanuy B (opMe BOIPOCOB U 3a/IaHUH K IK3aMEHY.

CTpyKTypa OIEHOYHBIX CPEICTB AJIsl TeKYHIeil H MPOMEKYTOYHOM aTTeCTaAluu

Kon 1 HanmenoBanue HanMeHOBaHME OLIEHOYHOTO CpeJICTBA
Pe3ynbraTel 00ydeHus

UHIUKaTOpa . [IpomexyrouHas
p (B cooTBercTBUM C 11. 1.4) Texylmuid KOHTPOJIb P YT

/I
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalUs

OIIK-1 Cnocoben
MPUMEHSThH
€CTECTBEHHOHAYYHbIE U
o0IeHKEeHEPHbIE
3HaHUs, MCTOIbI
MaTEMATUYICCKOIO

1 aHaanu3a u
MOJIEJTMPOBAHHS,
TEOPETHYECKOTO U
3KCHepHMeHTaHBHOFO
HCCIIEIOBAHUS B
npodeccroHabHO#M
LIEATEIILHOCTU

Bnaneet HaBeikamMu
pemeHus 3aga4d Kontpomnsnas padora Nel
nuddepeHIaTbHbIX Konnoxsuym

YpaBHEHUM

Bompoc Ha
JK3aMeHe
1-3




OIIK-8 Cnocoben
PUMEHSTH
MaTeMaTHIECKHE MOJIEIIH,

VYMeer cTpouth
MaTeMaTHYecKue

MoJIeNnu PI3UIECKUX Bonpoc Ha

METOMBI ¥ CPEeNICTBA .
2 HPOILIECCOB, Tunosoii pacuer IK3aMeHE

HPOSKTUPOBAHUS

OTIHCHIBAEMBIX 4-7
WHPOPMAIMOHHBIX H

g epeHTraTbHBIMA
ABTOMaTU3MPOBAHHBIX

YpaBHEHUSIMH

CUCTEM

TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIM HHBbIE MATEPHAJIbl, He00X0AMMBbIE J1JI51 OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITeJIbHOCTH, XaPpAKTEPU3YIOIIUX ITATbI
(¢opMupoBaHus KOMIIETEeHIIHI1 B polecce 0CBOeHHUsI 00pa30BaTe/IbHON NMPOrpaMMbl
Ilpumepnbwlii nepeuens 60npocos u 3a0aHuil
1. HaliTu perienue ypaBHEHUI

a) 2ty1- x%dt+ xdx= 0;
Yy

0) y’=e_X +;, y(1)=0;

'—L: "
B) (X 1 t;
2

r) X —xtgt+x
n (x+3y)y' =1

cost=0;

2. PemwnTs 3ama4y Kommu {);/’,z ng71(2x, x(0)=1, y(0)=2.

X'=2X+y+2z

3. Pemmts cuctemy { Y =2Z—X cA=-1, A23=1.
7'=32-2x

X'=2y—-5x

y =x—6y—2eX"

4. PelinTh JIMHEHHYIO CUCTEMY {

5. Haiitu ®CP, oO1iee perienue TUHEHHbBIX YpaBHEHUI:
a) X" +2x"+x=0;
6) 9X'+x" =0.
6. Pemmts 3anauy Komm:
X"+ 4x"+3x=0, x(0)=0, x'(0)=1.
7. Bomucats @CP, eciii H3BECTHBI KOPHH XapAKTEPUCTUYECKOTO yPaBHEHHSI
a) M12=0; Asa=—6; Asg = 2£7i;
0) A2 =2; A3a=—1+4i; Aspg=—144i.
8. sIBnsores ;m pynkumm X, (t) = e —eu X, (t) = 26 + e JIH3 pemeHuAMY ypaBHEHHs
X"—x'—6x=07
9. Pemnth ypaBHeHUe, Hcnoab3ys QyHKIMI0 Komu:
X" —8x'+17x=e", x(0)=x'(0)=0.
1
e +1

" '
10.Pemmtn YpPaBHCHUC MCTOAOM BapHualluu IMPOU3BOJIbHBIX ITOCTOAHHBIX X' +X =

11. Pemmts ypaBHeHue 110 BHAY cBoboanoro unena X" —4X' =15t +sin 2t |




12. Pemuts kpaesyio 3amaay: Y +Yy=1 y(0)=0, y'(g) =0.

Bonpochl K KOLJIOKBHYMY

1.  ®usmyeckue U reoMeTpUUYECKUE 3a7a4u, IPUBOAIINE K TuDHepeHIIHATEHOMY
YPaBHEHHIO.

2. [Tonsitne oObIKHOBeHHOTO nUpdepeHImanpbHOr0 ypaBHeHus. (OOIIee W YacTHBIC
pemenus. ['paduk pemeHus.

3. Juddepenunanbabie ypaBHEHUS IEPBOTro nopsaka. 3agada Komm.

4. I'eomerpuueckast ~ uHTepnperanus  auddepeHnuanbHoro  ypaBueHus.  Ilome
HarpaBjaeHUuN. MeTo1 U30KIINH.

5. Juddepenunanbuple  ypaBHEHHsI  MEPBOTO  TOpsAKA € pas3JesIOLIMMHCS
MEePEeMEHHBIMH.

6. Onnoponusie tuddepeHnnanbHbie ypaBHEHUS.

7. YpaBHeHUsI, TPUBOIALINECS K OJHOPOIHBIM YPAaBHEHUSIM.

8. JIuneiinble nud dhepeHmanbHbple YpaBHEHUS IEPBOro nopsiika Y paBHeHue bepHym.
9. Meton bepuynnu u Jlarpanxka peuieHust muHeitHoro nudQepeHaibHOro ypaBHeHUs
NEPBOTO MOPS/IKA.

10.  VYpasuenwue B nonubix quddepennuanax. UHTErpupyronmii MHOXXUTEb.

11. [TonaTHE MeTpHUYECKOTO pocTpaHcTBa. [IpHHINT CKATHIX 0TOOpaKEHUIA.

12.  Jloka3aTenbCTBO  TEOpPEMbl  CYHIECTBOBAHMSI M  €IUHCTBEHHOCTH  pEIICHUS
QG epeHIaIbHOr0 YpaBHEHHUS TIEPBOTO MOPSAKA.

13. Oco0sie pemienus auddepeHnnanbHbIX ypaBHeHu. Orubaroias cemeiicTBa KpUBbIX.
14.  JluddepennmanbHpie ypaBHEHHs BBICIIMX HOPSAKOB, OCHOBHBIE MOHATHS. Teopema
CYIIIECTBOBAHUS U €JUHCTBEHHOCTH

15. JluddepeHumanpHpie ypaBHEHHS BBICHIMX TOPSIKOB, JOITYCKArOIIWE IOHWKCHHUS
nopsiKa:

a) ypasrenus uma Y = f (x);
0) ypaBHeHus Buga F (X, y(k), y(k+l), y(”)) = 0,He coaepxalie NCKOMOH (PyHKIINY;

B) ypaBHEHHS BHUJA F(y,y}“{...,y(")): 0, He comepxamye HE3aBUCHMOIO

IIEPEMEHHOTO.
16.  JlumeitHple omHOpOAHBIE IU(QEepeHINaTbHbIE YPaBHEHUS BBICIIETO TOPSIKA.
JluneliHo  3aBuUCMMBlE W He3aBUcuMble  (yHKuuu. Omnpepenurtens  Bpouckoro.
@dyHnaMeHTanbHas cucremMa pemieHnd. OOmiee pelieHue JIMHEHHOrO  OJHOPOJIHOIO
T pepeHIMaIbHOr0 YpaBHEHUS.

17.  JluneilHble HeOIHOpPOAHbIE AU(QPEpeHInaNbHbIE YpPAaBHEHUS BBICIIErO IOPSAKA.
CrpykTypa obuiero pemenus. Meroa Jlarpanxa Bapualiuu Nponu3BOIbHOM MOCTOSIHHOM.
18.  JlumeitHple omHOpOIHBIE MU(EpEHIMATbHBIE YpPAaBHEHHS BTOPOTO TIOPSIKA C

NOCTOSHHBIMU K03 unmentamu. [Toctpoenue oO1iero penieHus B ciyyae:

a) pa3IMYHbIX XapaKTePUCTUUECKUX YUCET,

0) KpaTHBIX XapaKTEPUCTUUYECKUX YUCET;

B) KOMIIJIEKCHO-COIPSDKEHHBIX XapaKTePUCTUYECKUX YUCEIL.

19.  Jluneiinble HeoqHOPOHBIE TU(PEpeHIaTbHbIE YPaBHEHHUS BTOPOTO MOpsIKa C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH U ITPaBOW YacThIO CIIEHAIbHOIO BU/A (MTIOMCK YaCTHOTO
pelLIeHUs. METOZI0M HEONpeAeIeHHBIX KO3 PHUIINEHTOB):

a) f(x)=e™.
6) f(x)=e”P,(x).
B) f(x)= e (acospx+ bsinfx).



[TprmepHbIe BOIIPOCHI HA 3a4YET C OLICHKOM:

1. JduddepenumanbHoe  ypaBHeHHEe  mepBoro  mopsaka.  OCHOBHbIE — MOHATHUA.
['eomeTprueckuii cMbICA YpaBHEHHSI IEPBOTO MOPSAIKA.

2. YpaBHEHUS C pa3JIesIONIMMUCS IEPEMEHHBIMU U MPUBOASIIUECS K HUM.

3. Jluneiinsie quddepeHnnaibHble ypaBHEHUS IEPBOT0 MOPSIKA U MPUBOASIINECS K HUM.

4. Cucrembl 0OBIKHOBEHHBIX MU depeHInaIbHbIX ypaBHeHUH. BekropHas 3anuck. 3agada
Komm.

5. Cucrembl TUHEHHBIX AU]QepeHInanbHbIX YpaBHEHUI B HOpMaIbHOU (popme, MaTpUUHO-
BEKTOPHAs 3aIIMCh. DKBUBAJICHTHOCTh KOMILJIEKCHON U BEIIECTBEHHON CHUCTEM.

6. Teopema cymiecTBOBaHHMS M €IMHCTBEHHOCTH pelieHHUs 3aaauu Kowwm s muHeiHOU
CUCTEMBI.

7. Jluneiinple cucteMbl AudQGepeHInaTbHbIX YpaBHEHUN, MPUHIMI —CYHNEPIO3UIIUN
pELIeHUI U CIIEICTBUS U3 HETO.

8. JluHeliHas 3aBUCHUMOCTb M HE3aBHCHUMOCTH BEKTOP-(QYyHKIMH. JIMHEHHBIE OJHOPOIHBIC
cucteMsbl. [IpocTpaHCTBO pelIeHUN.

9. ®dynmamentanbHas cucteMa peuieHuit Onpenenurens Bporckoro. Kpurepuil nuneitnoi
HE3aBUCHUMOCTH PELICHUH OJHOPOAHOU CUCTEMBI.

10. dynnamenTanbHass MaTpHila, cBoiictBa. OOmiee pelieHue IWHEHHOW OJHOPOIHON
CUCTEMBI.

11. JIuneiiHble HEOTHOPOAHBIE cUcTeMbI T depeHTnaNIbHbIX YpaBHeHUNH. MeTo ] Bapualuu.
®opmyna Komu.

12. Marpuna Komm u ee cBoiicTBa.

13. Jluneitnple  cuctembl  auddepeHIHaTbHBIX ~ ypaBHEHUH  C  MOCTOSHHBIMH
kodpuurentamu. Teopema o pyHAaMEHTAIBHON CHCTEME PEILICHU.

14. JIuneiitnple onHOpOJHBIE JU(EpEeHINATbHbBIE YpPaBHEHHUs BTOPOrO MOpAIKa C
NOCTOSTHHBIMU Koa(dunmenTamu. [loctpoeHue ob1iero pemieHus B ciyyae:
a) Pa3JInYHBIX XaPAKTEPUCTUYECKUX UUCEIT;
0) KpaTHBIX XapaKTEPUCTUUECKUX YUCEIT;
B) B ClIy4ae KOMIUIEKCHO-CONPSKEHHBIX KOPHEH XapaKTepUCTUUYECKOT0 YpaBHEHHUS.
15. JIuneitnble HeOqHOPOIHBIE UG depeHIIMaTbHBIE YPAaBHEHUS BTOPOTO MOPSAKA C
HNOCTOSIHHBIMU K03(h(pULIMEeHTaMu 1 ITPaBOM YacThIO CHEIMAIBLHOTIO BU/IA!

a) f(x)=e™.
6) f(x)=e”P,(x).
B) f(x)= e (acospx+ bsinpx).
16. JIuneiinsle muddepeHanbHble ypaBHEHUS N-TO TMOpsaKa (OCHOBHBIE OIpeNeNeHus,
pUMepbl). DKBUBAJICHTHOCTH JINHEHHOH cucTeme.
17. Teopema O TpPOCTpaHCTBE pEUICHUN JHMHEHHOro OJHOPOAHOTO AU (depeHIHaTEHOTO
ypaBHEHUs N-TO NOpsIKa.
18. JIuneiiHas 3aBUCUMOCTb W  He3aBUCUMOCTh  (yHkumid. Kpurtepuii nmneiiHON
HE3aBUCHMOCTH PELICHUH OJJHOPOAHOTO U PEpEeHIINATBFHOTO YpaBHEHUS N-TO MOPSIKA.
19. dynnamenranbHas cucTeMa pelieHuil, ee CBsi3b ¢ OOIIMM PELIeHUEM YPaBHEHUS.
20. JluneitHoe HeogHOpOAHOE IU(QepeHIraIbHoe ypaBHEeHHE N-ro mopsaaka. [Tpunuun
CYNEPIIO3ULUU PELIECHUN U CIEACTBUSA U3 HETO.



21. Meron BapHauuu AJsl JIMHEHHOTO HEOAHOPOAHOTO NU((epeHInalIbHOr0 ypaBHeHUs N-
r'o TOpsIIKA.

22. ®Oynkus Komm. ®opmyna Komru.

23. Teopema o (yHIAMEHTAIBHOW CHUCTEME pelleHuil JuHeiHoro auddepeHunanbHOro
ypaBHEHHSI N-TO MOPS/IKA C TIOCTOSHHBIMU KOS (UIICHTAMH.

24. HaxoxieHHe YacTHOTO pEUICHUs JIMHEHHOro HEOoAHOpoaHOro auddepeHnnanbHoro
ypaBHEHHsI N-T0 mopsijiKa 1Mo BULYy CBOOogHOTO wieHa f(X).

25. Oynkuusa Komm must nuHelHoro audQepeHnuanbHOT0 ypaBHEHHS N-TO TOpPAIKa C
NOCTOSIHHBIMU K03 (punmenramu.

26. KpaeBble 3a1auu (OnpenencHus, IPUMEpPHI).

Tunosvle 3a0auu, 6bIHOCUMbLE HA 3A4em C OYEHKO
1. Pemuts 3amauy Komm: Yy'ctgx — y = 2ctgx, y(0)=1.

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

2. Pemuts cucremy:

3. Pewnts ypasuenue: X' —4X' +3x=e?.
4. Pemmmts kpaesyio 3amauy: Y'—y =1, y(0)=0, y(1) =0.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3I0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBHUIYATBHBIX ICHXO()U3UYECKIX OCOOCHHOCTEH:

— IpU HEOoOXOAMMOCTHM MHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOJrOTOBKH OTBETA HA IK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMATPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpU HEOOXOIMMOCTH JIJIsl 00YJArOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS pE3yJNbTAaTOB OOydYeHHsI 10 JAUCHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa onieHMBaHUS PE3yJIbTATOB OOYYEHHMsS WHBAIMIOB U JIUI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIoCTaBICHNE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OrPAaHMYCHMSIM HX 3J0pOBbS U BOCIPHUITHUSA
uH(pOpMaLIUH.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHO! (hopme yBeIMUEHHBIM HIpU(TOM;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOH (hopme;

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOU (opme;

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

Kpurepuu oueHuBanus pe3yJabTaToB 00y4eHHUs
Onenka Kputepun olleHHBaHUs 10 3a4ETy C OLICHKOM
Beicokuit OLIEHKY «OTJIMYHO» 3aCIyKHBAeT CTYJIEHT, OCBOMBIIMN 3HAHMS,
YPOBEHb «5» YMEHUs, KOMIIETEHIIMM W TEOpeTHYeCKUid MaTepuan 06e3 mpoOelsioB;




(oTJIHYHO) BBITIOJTHUBIIMKA BCE 3aJlaHUs, MPEAYCMOTPEHHBIC y4eOHBIM IUTAHOM Ha
BBICOKOM Ka4eCTBEHHOM YpPOBHE; MIPAKTUIECKHE HaBBIKH
pOo(heCCHOHAILHOTO MPUMEHEHHUS OCBOCHHBIX 3HAHHI C(HOPMHUPOBAHHI.

Cpennmii OIICHKY «XOpOII0» 3aCITyKUBAET CTYACHT, MPAKTHUYECKU IOJHOCTHIO

YPOBEHB «4» OCBOMBILIMH 3HAHUSA, YMEHHS, KOMIICTCHIIMH MW TCOPETUYCCKHIA

(xopor10) Marepuai, y4yeOHbIe 3aJaHUs HE OLICHEHbl MaKCHMAJbHBIM YHCIOM
0aJI0B, B OCHOBHOM C(HOPMHPOBAIT MPAKTUICCKHE HABBIKH.

[ToporoBsrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITyKUBAET CTYIEHT, YaCTUYHO C

YPOBEHB «3%» npoOejlaMd  OCBOMBIIMK  3HAHUS, YMCHHS, KOMIICTCHIMH W

(YZOBIETBOPUTE | TEOPETUYECCKUN MaTepuall, MHOTHE y4ueOHble 3aJaHus JHub0 He

JILHO) BBIIOJIHMJI, JHUOO OHM OIEHEHBl YHCIOM ©0aaioB OJHM3KHM K

MUHUMAITBHOMY, HEKOTOPBIC TPAKTUYECKIE HABBIKUA HE CYOPMUPOBAHBI.

MUHUMAIBHBIA | OIICHKY «HCYJIOBIIETBOPUTEIBHOY 3aCITy’)KHBACT CTYJICHT, HE OCBOMBILNI

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe
(HEeyIIOBIIETBOPH | 3a/IaHUS HE BBIIOJIHWII, IIPAKTHYECKUE HABBIKU HE CHOPMHUPOBAHBI.

TEJILHO)

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMII C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYaIbHBIX CUXO(DU3NUECKIX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIIFHOE BpeMsI ISl [TOJITOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHIYATbHBIMA OCOOCHHOCTSIMH,

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3yNbTaTOB OOyUYeHHs 110 JAWCHUILUIMHE MOXKET
IPOBONUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYYCHHS WHBAIHMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil

5.1. YueOHasi auTeparypa

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

2. Tlerposckuii U. I'. Jlekuuu mo Teopun 0OBIKHOBEHHBIX IU(D(epeHIInaTbHBIX YPaBHEHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. CoOopHuk 3a1a4 1o auddepeHInalbHbBIM YPAaBHEHUSM U BapHAllMOHHOMY HCUYHCICHHIO
[DnexTpoHHBIN pecypce] : yaed. mocodne — DIeKTpoH. JaH. — Mocksa : 3gaTenbcTBo



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

"Jlaboparopuss ~ 3Hammit", 2015. — 222 c¢. —  Pexum  nocryma:
https://e.lanbook.com/book/70710/

4. Jlemunosuu b. I1. Jlekuuu o matemaruueckoil Teopuu ycronuuBoctu. CII6. «Jlauby,
2008. www.e.lanbook.com/view/book/123/

5. bubuxos 0. H. Kypc o0bikHOBeHHBIX audpdepenunansubix ypaBaenuit. CII16. «Jlanby,
2011. www.e.lanbook.com/view/book/1542/

Jns ocBOeHUs JUCUMIUIMHBI MHBAIUAAMU M JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU

3I0POBbSI UIMEIOTCS M3JaHUS B SJIEKTPOHHOM BHUJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX

«Jlanvy u «bubIUOKTYON.

5.2. llepuoanyeckasi JuTeparypa

Vkasvisaromess  newamuovie  nepuoouueckue uzoanus uz  «llepeunss newamuoix
nepuoouveckux — uzoaumuil, xpawswuxcsi 6 ¢onde Hayunou  o6ubauomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponmvie  nepuoouueckue uUz0AHUA,  C
YKazanuem aopeca cauma 31eKmpoHHOU 8epCuUl JHCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem KyoIl'V:

1. Bassl nannbix komnanuu «Mer Beroy http://dlib.eastview.com

2. DnekrponHnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHATbHbIE (a3bl
JAHHBIX U HHGOPMALHMOHHBbIE CIIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0u0MmoTeuHbIe cuctemMsl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. B3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnnorexka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHass »dieKTpoHHass OuOnHoTeka (JAOCTynm K DJIEKTPOHHOW OuOIMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oubmmorexa um. b.H. Enpruna https://www.prlib.ru/
9. DnektponHas komekuus Oxcdopackoro Poccuiickoro donna
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. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas uHpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE
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NudopmannoHHble CIPABOYHbIE CHCTEMBI:
1. Koucynbrant [lntoc - cipaBoyHasi mpaBoBasi cucteMa (AOCTYI 1O JIOKAJIbHOM CeTH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

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

4. MuUHHCTEPCTBO HayKH U BhICIIero oopazoanusi Poccutickoii deneparm
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmarnmonnas cuctema "EquHoe okHO q0CTyIa K 00pa3oBaTeabHbIM pecypcam’
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbIX 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popManoHHbIH moptan "Pycckuii si3pik" http://gramota.ru/;

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

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

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit dexepannn”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/IbHbIC H MH(POPMAIMOHHBIE pecypehl
KyoI'y:

1. Cpena MoaynbHOTO AMHaAMU4eckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKHX KOMIUIEKCOB, MyOIMKaluuid U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka MHPOPMAIIMOHHBIX ~ PECYPCOB Kadenpsl MH(OPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTeNIbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u nHayuno-merogmueckoro >xypHana "IIHKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroguyeckue ykasaHusi 1151 00y4ar0OuXcs M0 OCBOCHUIO THCHUIINHBI

OCHOBHBIM HCTOYHHUKOM TEOPETUYECKON HHGPOpMAIMN SBJISIOTCS JIEKIUH. Takxke
MOJIE3HO B clydyae 3aTpyJHEHHH oOpamarbes K pekomMeHayemoill mureparype. Crienyer ¢
00JIBIION OCTOPOKHOCTHIO OTHOCUTHCS K CIIPAaBOUHBIM MaTepHallaM U IpUMepaM MOJIy4aeMbIM C
IIOMOILBIO CTAHAAPTHOIO ITIOMCKA B UHTEPHETE, TaK KaK HET TAPAHTUHN €ro JOCTOBEPHOCTH.

B ocBoeHun nMCIMIUIMHBI MHBAIUAAMU M JULAMH C OIPAHWYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTNIOJIHUTEIbHOE Pa3bsICHEHNE YUeOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHJMBUyaTN3allii OOyYEHHUSI U YCTAaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS HMHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.
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7. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne o JUCHUIIHHE (MOAYJII0)

HanmenoBanue crienmuaibHBIX OCHAaIIIEHHOCTh CIEIHUATbHbBIX HepequL JIMOCH3WOHHOT'O

HOMEIICHHU HNOMEIICHHU IPOrPaMMHOT0 06ecnedeHHs
YueOHble ayJIUTOPHUU st | MeGenb: yueOHast MmeOenb Microsoft Office
NPOBENCHUsI 3aHATHI JICKIIMOHHOTO | TeXHHYECKUE CPeICTBA OOYUCHUSL:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHble ayJMTOPHUU st | MeGenb: yueOHast MmeOenb Microsoft Office
OpPOBECHUS 3aHATHI | TeXHHYECKHE CPeICTBA OOYUCHUSL:

CEMHHAPCKOIo THUIA, TPYMIOBBIX U
UHAUBUAYAJIBHBIX  KOHCYJIbTALUM,
TEKYIIEro KOHTPOJIIS "
MIPOMEXYTOUHOH aTTeCTalui

9KpaH, POEKTOP, KOMIBIOTEP

Jus  camocTosTeNnbHOW — paboThl  OOydYarOUIMXCS  IPEAYCMOTPEHbl  MOMELICHU,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOYKHOCTBIO MOJKIIFOUEHUS K ceTu «VHTepHEeT» M oOecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BATEIILHYIO CPEly YHUBEPCHTETA.

HanmeHnoBanue noMenieHU i1t
CaMOCTOSATEIEHON PabOTHI
oOygaromuxcs

OcCHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI
oOyJaromuxcs

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecreueHus

ITomemienue uisi cCaMOCTOSITEILHON
paboThI 00yJaromIuXCsl (YUTAITHHBII
3an Hayunoit 6ubnmorexn)

Mebenb: yaeOHas MeOeib
KoMmmnekr cnenuanuzupoBaHHON
MeOelH: KOMITBIOTEPHBIC CTOJBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKAa C TMOAKIYCHHEM K
nHpopMannoHHO-
KOMMYHHMKAIMOHHOM
«HTepHeT» M OCTYIIOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0pa3oBaTeNpHOM  OpraHH3aldHy,
Be0-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecreynBaroee
JIOCTYTI K ceTn HHTEpHET
(mpoBomHOE COCITMHECHUE u
OecCrpoBOJIHOE  COEIMHEHUE  TI0
texronoruu Wi-Fi)

CCTH

[Tomernienue ayisi caMOCTOSITEILHOM
pabotel oOyuaromuxca (aya.301H,
308ua, 310H)

MebGenb: yuyeOHast MeOelb
Kommexkt  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKa C MOJKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» M JOCTYIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeIbHYIO cpeny
o0Opa3oBaTenpHOH  OpraHHW3aluH,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBogHOE COCIMHEHUE u
OecrpoBOJIHOE  COEIMHEHUE  TI0
texnonorun Wi-Fi)

CETHU




