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1 Ileau 1 3a1a4u U3yYeHUsT TUCHUIJIHHBI (MOTYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

enstmu ocBoeHUsT qUCIUILTUHBL «J{uddepeHinanbabie ypaBHEHUS» SBISIOTCS OCBOCHHE
METO/I0B pemieHus nuddepeHImanbHbIX YPaBHEHUN U MPUIIOKEHUE dTUX METOJIOB K PEIICHHUIO
3a/ma4 u3 Kypca (QU3MKH, a TaKKe 3a/1a4 KOMIUIGKCHOTO M BEIICCTBEHHOTO aHAaJN3a, OBIIAJICHHE
KJIACCHYECKUM MAaTeMaTHYECKHUM aIlliapaToM JIjIsl JaIbHEHIIIET0 UCTIOJIb30BaHUS B IPUIIOKEHUSX.

1.2 3agaun AMCHUILIMHEI

[Tpu 0ocBOCHMM AMCUUIUIMHBI CTABATCS CIEAYIOIINE 3a0a4H:

— OBJIQJICHWE  AHAJIUTUYECKMMH, TNPUOIIDKEHHBIMM M YMCIEHHBIMM  METOAAaMHU
UHTETpUpOBaHUs T PEpeHINATBHBIX 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; OBJIAACHUE TOYHBIMU  METOJaMH
UHTETPUPOBAHMUS,

— (opMmupoBaHMEe 3HAHUN O JIMHEHHOM UG PEpeHIIMaTILHOM YPaBHEHUH TIEPBOrO MOPSIKA,
oBJIaJieHue MeTojiamu pereHus Jlarpanxka u bepuymu;

— (opMupoBaHHME 3HAHHWI B BONPOCAX CYIIECTBOBAaHHMS W EIWHCTBEHHOCTH pELICHUS
Qg epeHIaIbHOr0 YpaBHEHUS TIEPBOTO MOPSIKA;

— (opMupoBaHME YMEHHUI U HaBBIKOB pelleHus AU(QepeHInanbHbIX YPaBHEHUN BBICIIMX
HOPS/IKOB ITyTEM MOHMKEHUSI ITOPsAKa YPaBHEHHUSL.

— (dopMupOBaHHE 3HAHHN O CTPYKTYpe O0IIero pemeHus qudQepeHnaIbHbIX ypaBHEHUH
BBICUIMX TOPSIIKOB: OBJIajieHue MeTojoM Jlarpanixa,

— (dopMupOoBaHME YMEHUIl M HaBBIKOB IIOCTPOECHHs OOIIEr0 pELIeHUs JIMHEHHOro
OHOPOAHOTO TU(M(GEPCHIIMATBLHOTO ypaBHEHHSI N-TO  TOpSAKA C  IMOCTOSTHHBIMHU
K03 pHLIMEeHTaMU B 3aBUCUMOCTH OT 3HAYEHUH XapaKTepUCTUUECKUX YHCE,

— (¢dopMuUpOBaHHE YMEHHWH W HABHIKOB B TMIOMCKE YAaCTHOTO pEIICHHUS JIMHEHHBIX
HEOJHOPOAHBIX Ju(depeHIInaNIbHBIX YpaBHEHHI BBICIIUX MOPSAKOB MO MPaBOi 4YacTh
CIIEIMANBHOT0 BUa (METO0M HEONPEACICHHBIX KOI()DHIIUCHTOB)

— ¢opMHpoBaHHE 3HAHUM O CBOWCTBAX pEIICHUM OJHOPOJHOW JHMHEHHOM CHUCTEMBI
muddepeHIanbHbIX YpaBHEHUH ¢ MTOCTOSIHHBIME K03 durienTamu (MetonoM Ditiepa);

— (opMHUpOBaHME 3HAHUH O CTPYKTYpe pEIIeHUs HEOAHOPOJHOM JMHEWHOM CHUCTEeMBbI
TuddepeHMaIbHbIX YpaBHEHUH C TOCTOSHHBIMM KOX(QQHUIMEHTaMU: OBJIAJCHUE
METOaMH1 HaXOKIACHUS YaCTHOTO PEIICHUSI.

Bo Bpems u3ydeHHs AMCHUIUIMHBI BbIpaOaThIBaeTCs oOlieMaremMarhyeckas KyJbTypa:
YMEHHE JIOTUYECKH MBICIUTh, TPOBOJUTH JIOKA3aTEIbCTBA OCHOBHBIX  YTBEPXKICHHIA,
YCTAQHABJIMBATh JIOTHUECKUE CBSA3M MEXIY MOHATUSAMHU, NMPUMEHAThH IOJyYEHHbIE 3HAHUS JUIs
pemeHust  3aaay, CBS3aHHBIX C (U3WYECKHUMH TPHIOKEHUSMH T'€OMETPUYECKHX U
anreOpanyeckux MeTofoB. llodydyaemble 3HaHUS JeKaT B OCHOBE MAaTEeMaTH4YECKOTO
00pa3oBaHUs ¥ HEOOXOAUMBI JJIsl TOHUMAHUS U IPUMEHEHUS B (pHU3HKe.

1.3 MecTOo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HucuurumHa «JluddepeHnmanbable  ypaBHEHUS» OTHOCUTCS K 00S3aTeNIbHOM yacTu
brmoka 1 "ucrumiauael (Moxynu)" y4deOHOro miaHa. B cOOTBETCTBUU C pabounM y4eOHBIM
IUIAaHOM JIMCIUIUIMHA H3y4aercss Ha 2 kypce (3 cemecTp) mo ouHoil ¢dopme oOyuenus. Bun
IIPOMEKYTOUHOM aTTeCTaIlK: SK3aMEH.

OT wu3yyarolero HACTOSAMIMKA Kypc TpeOyeTrcs 3HaHHE YHHBEPCHUTETCKOTO Kypca
«MareMaTH4eCcKHil aHaiu3» B JOCTaTOYHO CTPOrOM U YINIyOJIEHHOM H3JI0KEHUH, OCHOBHBIE
CBEJICHUS U3 TEOPUM ONpEeIeNuTeNei, BbICIIeH anreOppl MO AUCHUIUIMHE «AHAIUTHYECKas



reoMeTpusl M JHUHeWHas anreOpa». 3HaHUS, IOJyYEHHbIE B 3TOM Kypce, HCIOJIb3YIOTCS B
JUCLHUIUIMHE «Y paBHEHMsI MaTEMAaTUUECKOH (PU3UKI».

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00y4YeHHs MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (OPMUPOBAHUE Y
00yJaronmxcs CIeIYIOIUX KOMIIETCHIIUN:

KOZ[ 1 HAMMCHOBAHUC I/IH[[I/IKaTopa* JOCTHUKCHUSA

Pe3yJ’ILTaTH 06yquI/I$[ o AUCHUILIINHC
KOMIICTCHIIMH

OIIK-1 CrnocoGeH mpUMEHSTh €CTeCTBEHHOHAYYHBIE M OOIMIEHH)KCHEPHBIC 3HAHMS, METOIBI MaTeMaTHIECKOTO
aHAIM3a M MOJEIHMPOBAHMSA B HHKCHEPHOW IEATENBHOCTH, CBSA3aHHON C pa3pabOTKOH, HMPOSKTUPOBAHHUEM,
KOHCTPYHPOBaHHEM, TEXHOJIOTHSIMU IIPOU3BOJCTBA M IKCILUTyaTallui OHOTEXHUYECKHX CHCTEM

HOIIK-1.1 [TpumensieT 3HaHUSI MATCMaTHKH B 3HaeT CcrmocoObl pemieHWsT THIOBBIX 334ad C y4eTOM
WH)KCHEPHOHU MPAaKTUKE MTPHU MOJCIUPOBAHUH OCHOBHBIX  HOHATHH W 0OOmMMX  3aKOHOMEPHOCTEH
OMOTEXHUYECKHX CUCTEM COCTaBJICHUs U pemieHus JuddepeHranbHbIX ypaBHeHHH
YMeer pemath 3amaun B obOnacTH AuddepeHnnanbHbIX
YpaBHEHUU
Brnaneer HaBbikamu perieHus 3anad quddepeHnnanbHbIX
YpaBHEHUU
NOIIK-1.2 [IpuMeHseT 3HaHHUS €CTECTBEHHBIX 3HaeT METOAbl COCTAaBJICHHUA MOJAETEH, HCIOJIB3YeMBIX B
HayK B MH)KEHEPHOW MPAaKTHKE MPOEKTUPOBAHUS JuddepeHanbHbIX YpaBHEHUIX
OMOTEXHMYECKHX CHCTEM U MEAUIIMHCKUX YMeeT moJb30BaThCsS CHPABOYHBIMH M OOyYaroL[MMH
n3eIni pecypcaMu Ui PEIICHUs Pa3MYHBIX 337ad B 0OJACTH
T QepeHIHaTbHBIX YpaBHEHUH
Brnaneer HaBBIKAMHM COCTAaBICHUS MOJENCH HCIONB3Ys
mudQepeHIraTbHbIe YpaBHEHUS

Pe3ynbrarel 00ydeHHs MO NHUCUUIUIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTAaKTHOH U CaMOCTOATENbHOW paboThl OOydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YYEOHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHHS KOMIETEHLUH  CcUMTaloTCs  CPOPMHUPOBAHHBIMU  IpU
JIOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOYyUEHHUSI.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BHAAM padoT

OO0miast TpyJ0EMKOCTh TUCHHUILIUHBI cOCTaBisieT 3 3a4eTHbIX eauHuilbl (108 yacos), ux
pacripesiesieHue 1o BUjaaM padoT MpeCTaBIeHO B Ta0InIe

Buzpl padot Bcero 3 cemecTp
4acoB (gacsr)
KoHTakTHasi pa6oTa, B TOM YHCJIE: 68,3 68,3
AyauTopHble 3aHATHS (BCEro): 68 68
3aHATHUS JICKIIMOHHOTO THIIA 34 34
1ab0paTOpHBIE 3aHATHUS - -
MPAaKTUYECKHE 3aHATHS 34 34

CEeMUHAPCKHE 3aHSTHSI - -
HWnas koHTaKkTHas padora:
KonTtpons camocTosrensHOM paboThI

(KCP) 2 2
ITpomexytounas arrecrauus (MKP) 0,3 0,3
CamocrosiTelbHasi padoTa, B TOM 2 2
qucie:

IIpopaboTka 1 MOBTOPEHHE JCKIIMOHHOTO

Marepuaja u MaTepraia ydeOHUKOB U 2 2

yueOHBIX TOCOOHH
KonTtpoas: 35,7 35,7




TMoaroroBka K 3K3aMeHy 35,7 35,7
Oowmas qac. 108 108
TPY/10eMKOCTh B TOM 4HCJIE

KOHTAKTHAas 68,3 38,3

padora

3a4. e] 3 3

2.2 CopeprxaHue AUCHUILINHBI
Pacnpenencnue Bu0B y4eOHOU pabOTHI U HX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUTLTAHBI.
Pasnenbl (TeMbl) AUCIUIUIMHBL, H3y4aeMbie B 3 cemecTpe (ouHast hopma 00ydeHus)

KonyecTBo yacoB
Bueayaur
Ne HaunmenoBanue pasnenos (Tem) AymuTopHas OpHyaSI
Bcero pabota
paboTa
J1 113 JIP CPC
1. OCHOBHBIE IOHATHUS 4 2 2
2. YpaBHeHwus niepBoro nopsiaka. MHTerpupyemsle THIIbI ypaBHeHHd | 16 8 8
3. Jluneiinple cucteMsl TuddepeHnanbHbIX YpaBHEHUH 24 12 12
4. JluHeliHble ypaBHEHUs N-TO MOpsIKa 16 8 8
5. Kpaesbie 3anaun 10 4 4
HUTOI'O no pasoenam oucyuniurvl 70 34 34 - 2
KoHTponb camocrosrenbHoil pabotsl (KCP) 2
ITpomexyrounas arrecrauus (MKP) 0,3
[ToaroroBka K dK3aMeHy 35,7
OO61mas TpyJ0eMKOCTh MO JUCIUILTHHE

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nmabGopaTtopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

1. |OCHOBHEBIE MTOHATHUS

BBCZ[CHI/IG. EcrecTBO3HAaHNME 1 MaTeMaTHYECKHE MOACIIN. YPaBHCHI/IG

KaK OCHOBHOH OOBEKT M3y4YCHHs B MaTeMaTndeckoii mogenn. Moxenn, |I1K
coeprkamue andepeHnnanbaple ypasHeHus. [IpuMepsl 3a1a4, YO
NPUBOASIIMX K AU depeHnnanbHbIM ypaBHeHHsIM. OcHOBHBIE 3aaun  |K
teopun quddepeHnnanbHEIX ypaBHeHHHA. 3agada Komm
2. |YpaBHeHnwus nepBoro |OCHOBHbIE HHTEIPUPYEMbIE TUIIbI ypaBHEHHH [-ro mopsiika: ypaBHEHUsI
TIoOpsiAKa. C pa3JIeNA0LUIMHUCS IEPEMEHHBIMU, JINHEWHbIE YPaBHEHUSI.
Wuterpupyemsie Onnopoansle quddepeHnransHble ypaBHEHHUS U MPUBOSIIMMUCS K
THTIBI YPABHEHUH |y, JTuneiinble audepeHmansHbie ypaBHEHHs IEPBOTO TIOPSIKA. K
Meron bepuymnnu u Jlarpanxka. YpaBuenue bepuymiu. YpaBHeHue B YO
nonHbIX Auddepennnanax. HTErpHpyromuii MEHOXUTENb. Teopema K
CYyILIECTBOBaHMS U €JUHCTBEHHOCTH peuleHus 3anaun Komu ams
muddepeHINaTbHOTO YpaBHEHHS IEPBOTO MOPSAKA, Pa3pEIIEHHOTO
OTHOCUTEJILHO POU3BOIHOMN
3. |JIuneiinsle cucremsl [HopManbsHas cuctema nuddepeHnnansHbIX ypaBHeHni [-ro nopsxa.
i pepernmanbHbIX |BektopHas 3anuck. @a3oBoe npocTpaHCTBO. Pemenne cucrembl
ypaBHEHUI muddepeHunansHbIX ypaBHeHUH. IHTerpansHas kpuBas. 3agada K
Komm. JIuneiinbie cucteMs! auddepeHnanbHbIX YypaBHEHHH (¢ vO

KOMILUICKCHBIME KO3 PHUIIEHTAMA ¥ CBOOOHBIMU YJICHAMHU).
MatpuuyHO-BeKTOpHasl 3anuch. [IpuHIMI cyneprno3unuu.
DKBUBAJIEHTHOCTD 3ama4un Komm st TMHEHHOI CUCTEMBI U




UHTErpaNbHOTO ypaBHeHus. TeopeMa CylecTBOBaHUS U
€MHCTBECHHOCTH PeIIeHNA 3aaa4n Komm a1t TMHEHHBIX CHCTEM.
JIuneitnble oqHOpOIHBIE cUCTEMBL. [IpoCcTpaHCTBO peleHUH.
dyHaMeHTallbHas cucTeMa perieHuid. Bpouckuan. Kpurepuit
TMHEHHON He3aBucuMocTH pemeHnit. opmyna Octporpaackoro —
Jlmysums. [IpencraBnerne o0IIero pemeHus Mpyu MOMOIIN
(yHmamMeHTanbHOM MaTpHIbl. MHOXKECTBO (DyHIAMEHTAIBHBIX MATPHII.
Mertoj Bapuamuu noctossHHbIX, Gpopmyna Komn. Marpuna Ko, eé
cBolcTBa. JIMHEHHBIE CUCTEMBI C IOCTOSIHHBIMU KOA((HINEHTaMU.
Haxoxnenne QyHIaMeHTaNbHON CUCTEMBI PELICHUH METOI0M
HeomnpeJeJICHHBIX K03 (UIIMEHTOB.

4. |Jluneiinsie Jluneiinsle ogHOpoAHBIE MU depeHrabHbIe ypaBHEHHSI BTOPOTO
ypaBHEHHS N-TO MOPSIJIKA C MTOCTOSIHHBIMU KO3 () (pHUIIMEHTaMH.
TopsiaKa [TocTpoeHue o0IIETO peLIeHNs B Cllydae:

a) Pa3IMIHBIX XAPAKTEPUCTUIECKUX JHCEIT;

0) KpaTHBIX XapaKTEPUCTHICCKUX THCEIT;

B) B ClTy4ae KOMIUIEKCHO-COPSKEHHBIX KOPHEH
XapaKTEepUCTHYECKOTO YPABHEHUSI.

Jluneiinsle HeoqHOPOIHBIE AN PepeHINATBHBIEC YPAaBHEHNS
BTOPOTO MOPSKA C TIOCTOSHHBIMH KOG OHUIIMEHTAMHU U TIPaBOi K
YaCThIO CIIELMAJILHOTO BUAA. YO
Jluneitnsle ypaBHeHUs N-ro nopsaka. CBefgeHue K JTUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuii. IIpocrpanctso
pemeHui 0JTHOPOAHOTO ypaBHEHUs. BpoHckuan. Kpurepuit muneiHoM
HE3aBUCHMOCTH pelleHUN. JINHelHble HEOIHOPOAHBIE YPaBHEHUSI N-TO
nopsiaka, Mmeroq Bapuanuu. Oysknus u popmyna Komm. YpaBaeHus ¢
MOCTOSTHHBIMH K03 punmentamu. OyHaameHTansHas cCHCTEMa
pELICHUH ypaBHEHHMS C MOCTOSHHBIMU K03 dumenramu. OyHKIus n
¢opmyna Komm 1151 ypaBHEHUsI ¢ TOCTOSHHBIMH KO3 QHUIIMCHTAMH.

5. |OcHOBHBIE OHATHS BBG,Z[GHI/IG. EcrecTBO3HAaHNE 1 MaTeMaTHIECKHE MOACIIN. YPaBHeHI/Ie
KaK OCHOBHO# 00BEKT HU3Yy4YCHUA B MaTeMaTHICCKOM MOACIH. MOI[SJ'II/I,

coneprkamue auddepeHnnanbaple ypaBHeHus. [IpuMeps! 3a1a4, gg
NPUBOASIIMX K Au(depeHInanbHbIM ypaBHeHnsIM. OCHOBHBIE 3a/1auH
teopun auddepeHnuanbHeIx ypaBHeHuid. 3agaya Ko
IIK — mpoBepka koHcnekTa, YO — ycTHbII onpoc, K — komnokBrym
2.3.2 3aHATHSA CEMHUHAPCKOTro THNA (MIPAKTHYECKHE 3AaHATHS)
dopma
HanmeHoBaHue pa3aena o
Ne (Tembl) TemaTuka 3aHsATHIA/pabop TEKYLIETO
KOHTPOJIA
1. OCHOBHBIE IOHATHS OcHOBHBIE TIOHATHSI TeOpuH T (HepeHInaTBHBIX YPaBHEHUH P3
(pemenue, 3agaya Komm, mopsaok ypaBHeHHS)
2. YpaBHEHUS IEPBOTO OCHOBHBIE HHTETPUPYEMBIE THITHI YpaBHEHHH [-ro mopsaka: TP
HopsiAKa. YPaBHEHHS C pa3felsIOIIUMUCS IEPEMEHHBIMHY, JTHHEIHbIE KP
UHTerpupyembie TUIIBI YpaBHEHUS. P3
YpaBHEHUH
3. JIunetinsre cuctemsl  |HopmanpHas cucreMa nudepeHanbHbIX ypaBHeHHH [-ro mopsaka. TP
i depeHnnaTbHBIX Bexkrophas 3anuce. 3agada Komu. JInHelHble CUCTEMBI © KP
ypaBHEHUH MOCTOSTHHBIMU Ko durmenramu. Haxoxaenne pyHaaMeHTaIBHOM P3
CHCTEMBI pPEIIeHNH METOZI0M HEeOoNpeIeJIeHHBIX K03 hUIIHeHTOB.
MeTto1 Bapranmu MOoCTOSHHBIX, popmyina Komn.
4. | Jluneiinbie ypaBHeHHs | JIuHeiHbIe ypaBHEHUS 2-T0 nopsaka. JInHelHbIe ypaBHEHUS N-TO TP
N-ro nopsaka mopsiika. YpaBHEHHS C TOCTOSTHHBIMH K03 dunmerTamu. KP
@yHaMEHTAJIbHAsL CUCTEMA PELIECHUN YPAaBHEHUS C IOCTOSTHHBIMU P3
kodpunnenramu. @ynknus u hopmyna Komm s ypaBHeHH ¢
MOCTOSHHBIMU K03 durrienTamu. Meto1 Bapuaiii HOCTOSTHHBIX.
S. Kpaessie 3anaun Kpaesele 3anaun llltypma — JInysuuia. OCHOBHbIE IOHATHS. P3

Tunosoit pacu€r (TP), kouTponsHas pabora (KP), pemenne 3anau (P3). [Ipu uzyuenuun
JUCLUIUTMHBI MOTYT MPUMEHSATHCS AJIEKTPOHHOE 0OyueHHe, TUCTaHIIMOHHBIE 00pa30BaTelIbHbIE
texHojoruu B coorserctBuu ¢ ®I'OC BO.



2.3.3 IIlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)

He npegycmoTrpensl.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eCceYeHUs 1JIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

Ne Bung CPC

[lepeuyenp yueOHO-METOAMIECKOTO O0CSCIIEUeHHUS TUCIUIIINHEIL 10
BBITIOJTHCHUIO CAMOCTOSTEIEHOM PabOThI

[ToaroroBka K TeKymemy
KOHTPOITIO

1. Meroanueckue ykazaHus JUIS HOATOTOBKM K 3aHATHSM JIEKIHOHHOTO M
CEeMUHApCKOTO THHa. YTBepKAeHbl Ha 3acemanun CoBera (axynbrera
MareMaTuKi 1 KomnbeloTepHbix Hayk ®I'BOY BO «Ky6I'V». IIpotokon Ne 5
ot 05 mas 2022 r.

2. Meroanyeckue yKa3aHHs IO BBHITOJHEHHIO CaMOCTOSTENBHONH pPabOThI
obOygaromuxca. YTBepkmeHsl Ha 3acemanmu  CoBera  (akynpTeTa
MaTeMaTHKHU 1 KoMIbloTepHBIX Hayk PI'BOY BO «KyoI'Y». [IpoTokom Ne 5
ot 05 mas 2022 r.

3. Meroauyeckne yKa3aHUs MO HCIOJIB30BAHUIO MHTEPAKTHBHBIX METOJOB
o0yueHus. YTBepkaeHsl Ha 3acenannu Cosera (akynbTeTa MaTeMaTHKH U
komibtoTepHbix Hayk PI'BOY BO «KyoI'Vy». Ilporokon Ne St ot 05 mas
2022 r.
Metoandeckue yKasaHus IO MOJTOTOBKE 3cce, pedeparoB, KypcoOBBIX paboT.
VY1Bepxknenol Ha 3acemanuu  CoBera  (akyjibpTeTa MaTeMaTHKH H
komibioTepHbix Hayk PI'BOY BO «KyoI'Y». Ilporokon Ne St ot 05 mas
2022 r.

BrimonHenne 1abopaTopHBIX
paboT M pacueTHO-
rpaduyecKnX 3a1aHuN

1. Meronuueckue YyKa3aHHsS 10 BBIMOJHCHHIO JaOOPAaTOPHBIX pPadoT.
Y1BepkneHsl Ha 3acemannmn  CoBera  (QakynpTeTa MaTeMaTHKH H
komnboTepHEIX Hayk @I'BOY BO «KyoI'Y». IIpotokom Ne 5 ot 05 mas
2022 .

Mertonnueckre yKazaHHS 110 BBIOJHEHHIO pacdeTHO-TpaUUECKUX 3aJaHui.
YrBepkneHsl Ha 3acemanuu  CoBera  (akyiapTeTa  MaTeMaTHKH H
komnboTepHEIX Hayk PIBOY BO «KyoI'Y». [Ipotokon Ne 5 ot 05 mas 2022
r.

VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPabOThl 00ydaroIIUXCs U3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistoTes
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM MX 3[JOPOBBS U BOCIIPUATHS HHPOpMAIUH:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,
— B I1e4aTHO! (opme Ha

A3bIke bpains.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina.

I[aHHLIﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA

oOydJaronuxcs.

3. OOpa3oBaresbHbBIE
(Mmomyuis)

TEXHOJOTUH, NMPUMECHACMbBIC NMPU OCBOCHMH JTHCHUIIIMHBI




B xome wW3ydyeHMs [HCUMIUIMHBI NOPEAYCMOTPEHO MCIOJIB30BAaHUE  CIIEAYIOLINX
0o0pa3oBaTeNbHbIX  TEXHOJOTHH: JIeKIUH, TMPAKTUYECKHUE 3aHATUS, THUIOBOW  pacuer
(MHIUBUIyaTbHOE JOMAITHEE 3a/IaHNe), CAMOCTOSTEIbHAs padoTa CTYCHTOB.

KoMneTeHTHOCTHBIN MOAXOJ B paMKax IpEernojaBaHUsl IUMCLUUILIMHBI pean3yercs B
UCIIOJIb30BAHUM MHTEPAKTUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJOB (IIPOCKTHBIX METOIUK,
MO3TrOBOT0 MITYypMa, pa300opa KOHKPETHBIX CUTYyallUd, aHaiau3a MeAaroruyecKux 3aJad, MHBIX
¢dopM) B coueTaHUM ¢ BHEAYAUTOPHOU PabOTOM.

NndopmanonHble  TEXHOJIIOTUH, TMPUMEHSEMble TPU  W3YYCHUHU  JAUCLMILTUHBI:
UCIIONIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HMH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu VHTepHeT.

AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOJIOTUN, TIPUMEHSIEMbIC IPU U3YICHUN TUCIUTLTAHBI
— I JIMI C OrPAHMYEHHBIMU BO3MOXHOCTSIMH 3J0pPOBbSl IPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM IEKTPOHHOM IOYTHI.

CaMmocrosiTenbHasi paboTa CTYIEHTOB SBJISIETCS HEOTHEMJIEMOM YacThiO Ipoliecca
noArotoBku. [lox camMocTOSATENbHON paboTOil MOHWMAETCs YacTh Yy4YeOHOW IUTAHHPYEeMOU
paboThl, KOTOpas BHIMOIHIETCS 10 3aJaHHUI0 U P METOJUYECKOM PYKOBOJICTBE MPEIO/1aBaTes,
HO 0€3 ero HeTmOCPEACTBEHHOTO yYacTHsI.

Bunel camoctosiTenbHON paboTHI IO KypCy:

a) MO LENsAM: MOATOTOBKA K JIGKIMSM, K MPAKTUYECKUM 3aHSATHSAM, K KOHTPOJIBHOU
paboTe, K 9K3aMeHY, BBHIMOJIHEHHE THUIIOBOTO pacyeTa, MOATOTOBKA MPOEKTHOIO CEMECTPOBOIO
3aJ]aHusl B BUJIE IPE3CHTALINY.

0) o xapaxkTepy paboThl: HU3y4EHUE JIUTEPATYPhI, KOHCTIEKTA JIEKLUN; TOUCK JINTEPaTyphl
B OMOIMOTEKE; KOHCTICKTUPOBAHUE PEKOMEHIYEMOM IS CAMOCTOSITEIIEHOTO M3YUICHHS HAyJIHOM
JUTEPaTyphbl; pelIeHue 3a1a4, OArOTOBKA MIPOEKTA.

Jns M1 ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI MPEYCMOTPEHA OPraHU3ALMUS
KOHCYJIBTALIMI C UCHIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHOYHBIE cpeCcTBA A/l TEKYIero KOHTPOJIS YCIeBaeMOCTH M IIPOMEKYTOYHOI
arrecTaluu

OneHouyHblE CpeACTBa IpeIHa3HAYeHbl MJIsi KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JIOCTHKEHU N o0yyaromuxcs, OCBOHMBIIUX nporpammy yueOHO JUCLUILINHBI
«Iuddepenimanbupie ypaBHEHUS».

OneHouHbIe CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepUaibl IS MPOBEACHUS TEKYLIETO
KOHTpoJIsi B (OpME pa3HOYPOBHEBBIX 3aJaHUM, CUTYalMOHHBIX 3aJa4 U TPOMEXKYTOUHOMH
aTTecTanuy B (opMe BOIPOCOB U 3a/IaHUH K IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB JJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTallui

Kox n HanmeHOBaHUE HamMmeHoBaHHE OIICHOYHOTO CPEICTBA
Ne Pesynerater 00ydeHus
WHIUKaTOpa . [Ipomexxyrounas
/T (B cootBeTcTBHM C 1I. 1.4) Texylmuid KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalUs
NOIIK-1.1 [Tpumensier
Brnaneer HaBbIKaMu
3HAHMS MAaTEMaTHKA B Bompoc Ha
o pelieHus 3a1a4 Konrponbnas pabora Nel
1 | uHXeHEepHOH NpaKTHKe 9K3aMeHe
muddepennmansapix | KomnoksBuym
[IpU MOJAEIUPOBAHUU ABHCHM 1-3
OMOTEXHIMYECKUX CHCTEM yp
HOTIK-1.2 Tipumensier ‘YMeer noab30BaThCs
=P CIPABOYHBIMH U
3HaHHS €CTECTBEHHBIX
N 00yJaroImuMu
HayK B MH)KEHEPHOMU Bompoc Ha
2 | g pecypcamu uis T .
pakThKe UIIOBOH pacyer JK3aMeHe
I peLICHUs Pa3IHYHbIX 4.7
POCKTHPOBAHHA 3a1a4 B 00J1acTH
OMOTEXHHUYECKHX CHCTEM
. muddepeHnanbHbIX
Y MEANIMHCKUX U3/IeITUH N
ypaBHEHHA




VYyeOHass NESITEIbHOCTh MPOXOAUT B COOTBETCTBHHM C T'paUKOM y4deOHOTro Mpoliecca.
[Ipomecc camoCTOATENBbHONW pPabOThI KOHTPOJIUPYETCS BO BpeMs ayAMTOPHBIX 3aHATHH U
WH/IMBUIYAJIbHBIX KOHCYJIbTALIUN.

OLICHOYHBIMU CPEJCTBAMH JUCUUIUIMHBL SBISIOTCS CPEACTBA TEKYIIETO KOHTPOJIS
(KOJUTOKBUYMBI, KOHTPOJIbHBIE pabOTHI, a TaK)Ke HAa CEMUHAPCKUX 3aHATUAX — OTBET y JOCKU U
IIPOBEpKa JOMAIIIHKUX 3aJJaHUIl) U UTOroBasl aTTecTalus (3K3aMeH).

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATePHAJIbl, HeOOXO0AMMBbIE 1JI51 OLlEHKHU
3HAHUI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITEJbHOCTH, XaPpAKTEPU3YIOIIUX ITATbI
(¢opMupoBaHus KOMIIETEeHIIHI1 B polecce 0CBOEHHUsI 00pa30BaTeIbHON NPOrpaMMbl
Ilpumepnbulii nepeuens 60npocos u 3a0anuil
1. HaliTu perienue ypaBHeHUI

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

6) y=e X+, y1)=0;

X
;X
X ———=t,;
") t+1
r) x’—xtgt+x2cost:0;

1 (X+3y)y'=L
2. Pemmts 3amaay Komm {);/,,z X5_y71(2x’ x(0)=1, y(0)=2.

X'=2X+y+22

3. Pemuth cucremy y'=22—x yAM=-1, A2z=1.
7'=32-2x

X'=2y—-5x

y' =x—6y—2eX

4. PelnTh JINHEHHYIO CUCTEMY {

5. Haittu ®CP, ob1iee perieHye TMHEHHBIX YpaBHEHUMN:
a) X" +2x"+x=0;
6) 9X'+x" =0.
6. Penth 3anauy Kommu:
X"+ 4x"+3x=0, x(0)=0, x'(0)=1.
7. Bomucars @CP, eciii H3BECTHBI KOPHH XaPAKTEPUCTUYECKOTO yPAaBHEHHSI
a) M12=0; Asa=—6; Asg = 2£7i;
0) A2 =2; A3a=—1+4i; Aspg=—144i.
8. slBnsores ;m pyrkumm X, (t) = e —eu X, (t) = 26 + e JIH3 pemeHuAME ypaBHEHHs
X"—x'—6x=07
9. Pemnth ypaBHEHUE, HCIOIb3Yys QyHKIMIO Komu:
X" —8x'+17x=e", x(0)=x'(0)=0.
1
e +1

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

11. Pemmts ypaBHenue 110 BUIY 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. [Tonstue oObIKHOBEeHHOTO nUpdepeHanpbHOr0 ypaBHeHHs. OOIIee W YacTHHIE
pemenus. ['paduk pemeHus.

3. Juddepenunanbabie ypaBHEHUS IEPBOTro nopsaka. 3agada Komm.

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

5. Juddepernunanbaple  ypaBHEHHsS — MEPBOrO  MOPSAKa € pa3fessIOUMMHUCS
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 Jlarpanka pemienust TuHeitHoro 1uddepeHaibHoro ypaBHeHuUs
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 IIEPBOTO MOPSIIKA.

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

15.  JluddepeHumanpapie ypaBHEHHS BBICHIMX TOPSIKOB, JOIMYCKAIOMIME TOHUKCHUS
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 mU(QEpEeHINATbHBIE YPaBHEHUS BBICHIETO IOPSIKA.
JluneliHo  3aBuUCMMBlE W He3aBUcuMble  (yHKuuu. Omnpepenurtens  Bpouckoro.
@dyHnaMeHTanbHas cucremMa pemieHnd. OOmiee pelieHue JIMHEHHOrO  OJHOPOJIHOIO
T pepeHIMaIbHOr0 YpaBHEHUS.

17.  JluneiiHble HeoIHOpPOAHBIE AM(QEepeHLnaTbHble YpPAaBHEHHUS BBICHIETO MOPSAIKA.
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 XapaKTePUCTUYECKUX YHCET,

0) KpaTHBIX XapaKTePHUCTUUECKUX 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
peLIeHUs. METOZIOM HEeONpeAeIeHHbIX KO3 PUIIMEeHTOB):

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



[IpumepHbIe BOIPOCH HAa HK3aMEH:

1. JduddepenumanbHoe  ypaBHeHHEe  mepBoro  mopsaka.  OCHOBHbIE — MOHATHUA.
['eomeTprueckuii cMbICA YpaBHEHHSI IEPBOrO 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 AudPepeHnanbHbIX 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 AuQQepeHInaTbHbIX YpaBHEHUH, MPHHLIMI CYHNEPIO3HUIINH
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. dynnamenTanbHas MaTpuila, cBoiicTBa. OOliee pelieHHE IJIUHEHHOW OIHOPOAHOMN
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
koapdunmentamu. Teopema o GyHIaMEHTATBHON CUCTEME PEIICHUH.

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 NOpsJIKa.
18. JIuneiiHas 3aBUCUMOCTb M  He3aBUCUMOCTh (yHkumid. Kputepuii 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 nopsaaka. [TpunHuun
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
ypaBHEHHS N-TO MOPS/IKA C TIOCTOSHHBIMU KO3 (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
NOCTOSIHHBIMHU K03 punmenramu.

26. KpaeBble 3a1auu (OnpenencHus, IPUMEpPHI).

Tunosvle 3a0auu, 6bIHOCUMbLE HA IK3AMEH
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 IPEIOCTABIISIETCS 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 UHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

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

ITponietypa onieHMBaHUS PE3yJIbTATOB OOYYEHHMs 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 MleyaTHOU (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 (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

Kpurtepun oneHuBaHus pe3y/ibTaTOB 00y4eHHUs

OneHka Kpurepuu onieHuBaHus 110 3K3aMEHY

Beicokuit OLICHKY «OTJIMYHO» 3aCIyXMBAeT CTYAEHT, OCBOMBLIMI 3HaHMS,
YPOBEHB «5» YMEHHMsI, KOMIIETEHLMH W TEOpeTHYeCKHil marepuayn 0e3 mpoOesos;
(OTIIMYHO) BBINOJIHUBIIMK BCE 3aJlaHMsl, IPEIYCMOTPEHHbIE Y4eOHBbIM IJIAHOM Ha




BBICOKOM Ka4yeCTBEHHOM YPOBHE; NPaKTUICCKHE HaBBIKH
po(heCCHOHALHOTO MPUMEHEHHS] OCBOCHHBIX 3HAHMI C(HOPMHUPOBAHBI.
Cpennuit OILICHKY «XOpOIIO» 3aCiy)XKHBAET CTYIEHT, NMPAKTUYCCKUA IOJTHOCTHIO
YPOBEHB «4» OCBOMBIIWK 3HAHUSA, YMCHHS, KOMIIETCHIIMH W TEOPETUYCCKHIA
(xoporio) MaTepual, y4eOHble 3aJaHus HE OILCHEHBl MaKCHMAaJbHBIM YHCIIOM
0ayI0B, B OCHOBHOM C(HhOPMHPOBAIT TPAKTUIECCKIE HABBIKU.
[ToporoBerii OILICHKY «YyIIOBJICTBOPUTEIBHO» 3aCIyXHBACT CTYJICHT, YaCTUYHO C
YPOBEHB «3%» npoOelaMd  OCBOWBIIWEN  3HAHUS, YMCHHS, KOMIICTCHIMH |
(YIOBJIETBOpUTE | TEOPETUYECKUN MaTepuay, MHOTME ydeOHble 3aaaHusi 00 He
JILHO) BBITIOJTHWI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTUYECKUE HABBIKK HE C(HOPMHUPOBAHBI.
MuHUMAIBHBIN | OICHKY «HEYJOBIICTBOPUTEIHHOY 3aCIIy)KHBACT CTY/ICHT, HE OCBOUBIIUN
YPOBEHB «2) 3HaHWS, YMEHHsI, KOMIICTCHIINM U TEOPETHUYECKUI Marepuai, ydeOHbIe
(HeyIOBIIETBOpHU | 3a/laHUs HE BBIOJHUJ, TPAKTUIECKUE HABBIKUA HE CPOPMHUPOBAHEI.
TEJILHO)
OneHouyHble CpeACTBa [UIsi WHBAJIMAOB M JIHMII C OrPAaHUYCHHBIMH BO3MOXHOCTSMU

3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BPpeMs TSl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI MPEIYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKIX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponenypa oneHMBaHUS PE3yJbTAaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPeI0CTaBICHUE
uHpopMmanuu B (opMax, AZANTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 3J0POBbS U BOCIPHUATHUSA
uH(popMauu:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. Ilepevyennb y4eOHOM JIuTEpaTyphl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnas 1uteparypa

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

2. Tlerporckuii U. I'. Jleknuu 1o Teopur OOBIKHOBEHHBIX (D (epeHITHATBHBIX YPAaBHCHHM.
M., 2009, https://e.lanbook.com/book/59554/

3. CoOopnuk 3ama4 no AudQepeHInaTbHbIM YPAaBHCHUSIM W BapHANMOHHOMY HWCYHCICHHUIO
[DnexTpoHHBIH pecypce] : yued. mocodre — DnekTpoH. gaH. — Mocksa : U3narenbcTBo



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. Ilepuoanyeckasi JuTeparypa

Vkazviearomess  newamuvle  nepuoouveckue uzoanus u3z  «llepeunss  neuammuvix
nepuoouyeckux — uzoaumuil, xpawswuxcsi 6 ¢onoe Hayunou  o6ubiuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/uru  snexmpouHvle  nepuoouueckue U30AHUsL,  C
YKazanuem aopeca cauma 31eKmpoHHOU 8epCuul JHCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem KyoI'V:

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

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

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHATBbHbIE (a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI

JIeKTPOHHO-0u0moTeuHbIe cuctemMsl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnnorexka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccniickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHass »dieKTpoHHass OuOnuoTeka (AOCTynm K DJIEKTPOHHOW OuOIHMoTeKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas kotekuus 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/

agkrwnE
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http://materials.springer.com/
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http://www.lektorium.tv/

18. VuuBepcuretckas undpopmarponHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CUCTEMBbI:
1. KoncynbranT [Imtoc - cipaBouHas mpaBoBasi ccTeMa (JJOCTYII 0 JIOKAIBHOM CETH ¢
KOMITBIOTEPOB OMOITNOTEKH )

Pecypchl ¢cBOOOHOTrO q0CTYMIA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

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

4. MMHHUCTEpPCTBO HayKH U BbICIIero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®depaepanbHbiii mopTan "Poccuiickoe oopasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EauHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enunas koyuekius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

8. dexepaibHBIN EHTP HHDOPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt ['ocymapcTBEHHOT0 MHCTHTYTa pycckoro si3bika umeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaIMoHHbIH moptain "Pycckuit si3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

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

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit @enepaunn". Bornpock! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHblie U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'y:

1. Cpena MoayinbpHOTO AUHaAMUYeckoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, MMyOIUKaMA U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HH(HOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

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

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM W
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckne ykazaHus sl 00y4arOUIUXCSl IO OCBOEHHIO JUCIIHIJIMHBI

OCHOBHBIM HMCTOYHHUKOM TEOPETHYECKOW HWH(POPMALMU SBIAIOTCA JIEKUUH. Takxke
MOJIE3HO B cllyyae 3aTpyaHEHUN oOpamarbes K pexkoMmeHayemon muteparype. CuemyeT ¢
00JIBIIION OCTOPOKHOCTHIO OTHOCUTBHCS K CIIPABOYHBIM MaTepHaliaM U IpUMepam MoIydaeMbIM €
MMOMOIIBIO CTAHAAPTHOI'O IMOUCKA B UHTCPHETE, TaK KaK HET rapaHTnﬁ €ro 10CTOBCPHOCTH.

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JUIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU
3JI0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas palboTa (KOHCYJIbTAIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/I)IyaJ'H)HI)Ie KOHCYJIbTaluM 110 MNPCIMETY SABJIIIOTCA BaXHBIM (i)aKTOpOM,
CIOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU O0YUYEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOIO KOHTAKTA
MCXKAY MNOpernoaaBaTcjicM U O6y‘-IaIOHH/IMC$I HHBAJIMJIOM WA JIMOOM C OI'PpaHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.
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7. MaTepuajibHO-TEXHHYECKOE o0ecrnevyeHne mo JuCuuniange (MoayJi)

HanmeHoBaHue cnieliuaabHBIX OCHMHGHHOCTLCHGHHaﬂBHHX HepequbHHHeH3HOHHOFO

MIOMEILEHU I MIOMEILEHU I MIPOTPAMMHOTO 00eCTICUeHHUS
VueGHbIe ayIUTOPHN st | Me6enb: yueOHas MeGesb Microsoft Office
MPOBEICHUS 3aHATHH JIEKIIMOHHOTO | TeXHMYEeCKHe cpesicTBa O0yIeHHS:
THIA 9KpaH, IPOEKTOP, KOMIBIOTEP
VueGHbIe ayIUTOPHA st | Me6enb: yueOHas MeGeib Microsoft Office
[IPOBEICHUS 3aHATHH | TexHM4eckne cpencTBa 0OyIeHus:

CEMUHAPCKOTO THIIA, TPYIIOBBIX U
WHIUBHIYaIbHBIX KOHCYJbTALUH,
TEKyILEero KOHTPOJIS u
MPOMEKYTOUHOHN aTTecTalluu

9KpaH, MPOEKTOP, KOMIBIOTEP

Jns  caMmocTosiTeNnbHOW — pabOThl  OOYyYalOUIMXCS  HPEJYCMOTPEHBI  MMOMELICHHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO IIOJKIIFOYCHUA K CCTH «I/IHTepHCT» 1 obecrieueHnEM A0CTYyIIa B DJICKTPOHHYIO

nH(OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HaunmeHoBanue noMemieHui ajis
CaMOCTOSITENILHOM padoTHI
00yJaromuxcs

OCHaIIEeHHOCTh MMOMEIICHUHN ISt
CaMOCTOSTENIbHON paboThHI
00yJaroIuXxcs

[lepeueHb AMIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHs

[Tomelenue 111 caMOCTOSATEIBHOM
pabOoThI 00YJArONTUXCS (YUTATBHBII
3an Hay4Holi Oubianorexu)

MebGenb: yuyeOHast MmeOenb
Kommiekr  crnenuanu3upoBaHHOM
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBanue: KOMIBIOTEpHAsI
TEXHHKa C MOJKIIOYCHHEM K
HHPOPMALMOHHO-
KOMMYHHKAIMOHHON
«/HTEpHET» ¥ IOCTyIOM B
EKTPOHHYI  HH(POPMAIIOHHO-
00pa3oBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHUKAIIMOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBoHOE COETMHEHUE u
OecrpoBOHOE  COSIUHEHHE 10
texnosorud Wi-Fi)

CCTHU

TTomerienue st caMOCTOSTEILHOM
pabotel oOyuarommxcs (aya.301H,
308na, 310H)

Mebenb: yaeOHas MeOeib
KoMmmexkr  cnenuanuzupoBaHHON
MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEpHAS
TEXHHKa C MOAKIIOYEHHEM K
HHPOPMALMOHHO-
KOMMYHMKAIIMOHHOM
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHOM  OpraHu3aluy,
Be0-KaMepbl, KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreynBaroee
JIOCTYTI K  CeTH  HWHTCpHET
(mpoBogHOE COeIMHEHNE u
OecripoBOJHOE  COEJMHEHHE MO
texronoruu Wi-Fi)

CCTH




