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1 Henu u 3a1a4n M3yYeHUs1 TUCHUILJIMHBI (MOLYJIs1)

1.1 Leab ocBOEHUS TUCIHUTIIAHBI

Henssmu ocBoeHUsT TUCTUIUTMHBI « I depeHIranbHbIe YPAaBHCHUS» SBIISTIOTCS OCBOCHHE
METOJIOB pemieHus AudepeHInanbHbIX YPaBHEHUN U MPUIOKEHHE 3TUX METOIOB K PEIICHUIO
3a/7a4 U3 Kypca GU3HMKH, a TAaKKe 3a7a4 KOMIUIEKCHOTO M BEIIECTBEHHOTO aHaJIM3a, OBJIAJICHUE
KJIACCMYECKHM MaTeMaTH4YEeCKHM armapaToM IJis JalbHEHIIIer0 UCIIONb30BAHUS B IPUIOKCHHSIX.

1.2 3agauu AMCHMIIMHBI

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

— OBJIQJICHWE  AHAJIMTUYECKMMH, TNPUOIIKEHHBIMH M YHMCICHHBIMM  METOJAaMHU
UHTErpUpoBaHus TU(PEpeHIINATbHBIX YPAaBHECHUH;

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

— (opMupoBaHME 3HaHUH O CBOICTBax peuieHui auddepeHnnanbHbIX ypaBHEHUNA 1€PBOro
NOpSJIKA: C Pa3AEIAIOUMMUCS NEPEMEHHBIMHM, OJHOPOJIHBIX M MPUBOISIIMXCS K HUM,
ypaBHEHMH B  MOAHBIX JAuddepeHnnanax; OBIAIEHUE TOYHBIMU  METOJaMM
MHTETPUPOBAHUS,

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

— (opMupoBaHME 3HAHMI B BONPOCAX CYLIECTBOBAHMS W €IWHCTBEHHOCTU PpELICHUS
TuQQepeHInaIbHOT0 YpaBHEHUS IEPBOTO MOPSIIKA;

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

— (opMupoBaHME 3HAHHI O CTPYKType OO0IIero pemeHus 1udQepeHaabHbpIX ypaBHeHUN
BBICILIMX MOPSIIKOB: OBJaieHne MeToioM Jlarpanxa;

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

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

— (QopmupoBaHue 3HaHHWII O CBONCTBaX pEIIEHUN OIHOPOJHOW JIMHEWHON CHUCTEMBI
muddepeHIanbHBIX ypaBHEHUH ¢ MTOCTOSTHHBIME K03 durrenTamMu (MetonoM Ditniepa);

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

Bo Bpems u3yueHMs AMCLUUMIUIMHBI BblpaOaThIBaeTCs oOliemMareMaTHyeckas KyJbTypa:
YMEHHE JIOTMYECKH MBICIUTh, IPOBOAMTH JOKA3aTEIbCTBA OCHOBHBIX  YTBEPKIACHMIA,
yCTaHABJIMBATh JIOTHUECKUE CBA3M MEXIY MOHATHAMHU, NMPUMEHATh IOJyYEHHbIE 3HAHUS JUIS
pemeHust  3a7ay, CBS3aHHBIX C (U3UYECKHUMH TPHIOKEHUSIMU T'€OMETPUYECKUX H
anreOpanyeckux MeToAoB. Ilomydaemble 3HaHUSA JeKaT B OCHOBE MaTeMaTHYECKOIO
00pa3oBaHUs 1 HEOOXOAUMBI JJIsl TOHUMAHUS U IPUMEHEHUS B (pr3HKe.

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

HucummuimHa «/luddepeHnmanbaple  ypaBHEHUD OTHOCUTCS K 00S3aTENbHOW YacTu
brnoka 1 "ducuunmuael (Momaynu)" ydeOHoro miuaHa. B cooTBercTBUU ¢ pabouuM ydeOHBIM
IUIAHOM JIMCUUIUIMHA H3y4yaeTcss Ha 2 Kypce (4 cemecTp) mo ouyHoW ¢opme oOyueHus. Bun
IIPOMEKYTOUHOM aTTECTALMU: 3a4€T C OLICHKOM.

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



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

1.4 IlepedyeHb MIaHMpPYeMbIX Pe3yJIbTATOB OOy4YeHHUSs] MO JAUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pPe3y/JbTATAMHU 0CBOCHHA 00Pa30BaTe/IbHOI IPOrpaMMBbI

Wzydenne naHHOW y4ueOHOM AMCUMIUIMHBI HAmpaBlieHO Ha (OPMHUpPOBaHHE Y
00yyaroImuxcs CIeAYIOIMX KOMIETEHIUHI:

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

PesynbraThl 00YYESHUS 10 AUCIUILIHHE
KOMIETEHI[UU

OIIK-1 CoocodeH npuMeHsITb 0a30Bble 3HAHUSI B 00JacTH (U3MKO-MaTeMaTHYeCKMX M (WJIM)
eCTeCTBEHHBIX HAYK B c(epe cBoeil npodeccHoHAIbHOI 1esITeIbHOCTH

HOIIK-1.1 [TornmaeT TeopeTHyecKne n 3HaeT crnocoOBl pEIIeHHS THUMOBBIX 3a4ad C Y4EeTOM
METO/I0JIOTUIECKHE OCHOBAHMS N30paHHOM OCHOBHBIX ~ TOHATHH W  0oOmMMX  3aKOHOMEPHOCTEH
o0racTi pU3UKO-MaTeMaTHYECKUX U (ITN) cocTaBlIeHUs U penieHus auddepeHnnantbHpIX ypaBHEHHNA
€CTECTBEHHBIX HayK YmMmeer pemats 3amaud B oOnactu AudQepeHnnatbHbIX
YpaBHEHUH

Brnaneer HaBblkamu pemieHus 3anad IudQepeHIranbHbIX
YpaBHEHHI

Pe3ynbrarel 00ydeHHsI MO JUCHUILIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM ¥ CaMOCTOSTEIbHOW pabOThl OOydYalOImUXCS B COOTBETCTBHH C
YTBEPKJICHHBIM YYCOHBIM TLTAHOM.

Nuaukaropel  TOCTHKEHUS  KOMIIETEHUHUW  CUMTAKOTCA
JOCTH)KCHUH COOTBETCTBYIOIIUX UM PE3yJIbTAaTOB O0YUYCHUS.

cOpMHUPOBaHHBIMU  TIPH

2. CTpyKTypa U cojiep:KaHue TUCIUIIIHHbI

2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUAaM padoT

O6mast Tpy10EMKOCTh IUCIMILIMHBI COCTAaBIsAeT 4 3aueTHbIX equHMIbl (144 gacoB), ux
pacrpeziesieH1e 1o BujaM paboT MPeICTaBICHO B TaOJIHIIE

Buzp! pabot Bcero 4 cemectp
4acoB (gacen)

KonrakTHasi paboTa, B TOM YucJe: 71,3 71,3

AyauTopHble 3aHATHS (BCEro): 68 68

3aHSTHS JEKUMOHHOIO TUIIA 34 34

nma00paTOPHEIC 3aHATH — —

MPAKTUYECKHE 3aHATHS 34 34

CEMHUHAPCKHUE 3aHATHS — —

HNuas koHTaKTHAs1 padoTa:

KoHnTpoms caMmocTosITeIbHOM PaboThI 3 3

(KCP)

IIpomexxyTrounas arrectanus (MKP) 0,3 0,3

CamocTosiTeIbHAsI paboTa, B TOM 36 36

qHCJIe:

IIpopaboTka 1 MOBTOPEHHUE JIEKIHOHHOTO

Marepuana u Marepuaia y4eOHUKOB U 10 10

y4eOHBIX TOCcOOuit

MOJICOTOBKA K J1aDOPATOPHBIM U 10 10

MPAKTUICCKUM 3aHSATHIM

BrimmonHenne joManiHux 3aJaHui 12 12

(moAroTOBKa COOOIICHHI, MPE3SHTALMI)

[ToaroroBka K TeKyuieMy KOHTPOJIIO 4 4

KoHnTtpoas: 35,7 35,7

[TogroroBka K 3K3amMeHy 35,7 357

Oobumas 144 144 144

TPY/10eMKOCTh 71,3 71,3 71,3
3a4. el 4 4




2.2 Conep:xaHue JMCHMILINHBI
Pacnpenenenue BuoB yueOHOM pabOThl U UX TPYJIOEMKOCTH IO pa3ienaM AUCLHUIIUHBL.
Paznernsr (TeMbl) IUCIMIUIMHBL, H3y4YaeMble B 4 cemectpe (ouHast popma oOydeHus)

Konugectso uacos
Breaynut
Ne HanmenoBanne pasnenos (Tem) AyRUTOpHAA OpH};JI
Bcero pabota
pabora
J 113 JIP CPC
1. OCHOBHBIE NOHATHS 8 2 2 4
2. YpaBHeHust neporo nopsiaka. MaTerpupyemsle Tinsl ypaBHenuit | 30 10 10 10
3. Jluneiinple cucTeMsbl auPepeHHaTbHBIX ypaBHEHHH 30 10 10 10
4. JluHeiiHbIe ypaBHEHUs N-TO MOpPsiIKa 18 6 6 6
5. Kpaessble 3a1aun 18 6 6 6
UTOI'O no pazoenam oucyuniutvi 104 | 34 34 36
KonTtpoas camocrostenbroit pabotsl (KCP) 3
[Tpomexyrounas arrecranus (MKP) 0,3
IToaroToBKa K TEKyIIeMy KOHTPOJIO 35,7
O0611as TPYI0EMKOCTD 110 TUCIUITIIMHE 144

[Tpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3anstus / cemuHapsl, JIP — maGopaTopHbie
3anstust, CPC — camocrosaTenbHas paboTa CTyJeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

dopma
HanmenoBanne P
Ne aszena (Tembi) Conepxanue paszena (Tembl) TEKyIIEro
p KOHTPOJIS

1. |OcHoBHble nousitust |BBenenue. EcrecTBO3HAHIE M MATEMAaTHYECKHE MOJICIH. Y paBHEHUE
KaK OCHOBHOHM O00BEKT U3yueHHs B MaTeMaTrdeckort mogenu. Mogenu, |I1K
conepxarue quddepeHnraibabie ypaBHeHus. [Ipumepsr 3a1ad, YO
npuBoAANIHX K nudhepeHnanbHpM ypaBHeHUsIM. OcHOBHBIC 3a1aun K
Teopuu auddepeHranpHbIX ypaBHeHuH. 3agaga Komm

2. |YpaBuenwus nepBoro |OCHOBHbIE HHTETPUPYEMbIE TUIIBI ypaBHEHHH [-r0 mopsiika: ypaBHEHHS

nopsiaka. C pa3JeNAIONIUMUCS IEPEMEHHBIMY, THHEHHBIE YPABHEHHUS.
Hurerpupyemsie Onnopoansie muddepeHranbHbIe ypaBHEHHUS U TPUBOISIIUMHUCS K
THIBL YPABHCHHU gyv, JTnHeiHble quddepeHIManbHbie YpaBHEHHUSI IEPBOTO mopsinka.  |[TK

Meron bepuynnu u Jlarpanxka. YpaBuenue bepuymnu. YpaBuenue 8 [YO
nonHbIx quddepenimanax. MaTerpupyronmii Muoxkutenb. Teopema  |K
CYIIECTBOBAHUS U €IMHCTBEHHOCTH pemeHus 3a1aun Komm mis
muddepeHIansHOro ypaBHEHHs! IEPBOTO MOPS/IKA, pa3pelieHHOTO
OTHOCHTENIBHO IPOU3BOIHON

3. |Jluneiinbie cuctembl |HopmanbHas cucteMa quddepeHimansHbix ypaBHenuit [-ro nopsiaka.
nmuddepennmanbHbX | BektopHas 3anmch. @azoBoe mpocTpaHcTBO. Pemenne cucreMsr
ypaBHEHUA mudepeHnaIbHbIX ypaBHeHNH. HTerpanpHas KpuBas. 3agada
Komn. JIuneiinbie cuctembl anddpepeHnanbHbIX ypaBHEHHIH (¢
KOMIUIEKCHBIMH KO3((HUIMEHTAMU 1 CBOOOAHBIMH YJICHAMH).
MatpuuHO-BEKTOpHAs 3anMCh. [[puHIMI Cyneprno3uuu.
DKBUBaJICHTHOCTh 3aga4u Komm JUIA JIMHEHMHOM CUCTEMbBI
HMHTETrpaJIbHOTO ypaBHeHUs. TeopeMa CylecTBOBaHUS U
CAMHCTBECHHOCTH PCIICHUS 3a/la4U Ko JUIA JIMHEHHBIX CUCTEM.
Jluneitnble omHOpOAHBIE cucTeMBL. [IpocTpaHCTBO peleHHid.
®dyHaaMeHTalbHas cucteMa pereHuil. Bpouckuan. Kpurepuit
TUHEWHOU He3aBUCUMOCTH perreHuit. @opmyna OcTporpaackoro —
JInysums. [IpencraBneHne o0MIero penieHus Mpyu MOMOIIH

MK
YO




(hyHaaMeHTaIbHOI MaTpHIIbl. MHOXECTBO (yHIaMEHTAJIbHBIX MATPHII.
Merton Bapuaiyu nocTostHHbIX, popmysta Komm. Marpuna Koy, eé
cBolicTBa. JInHEHBIE CUCTEMBI C IOCTOSTHHBIMH K03 pummeHTamu.
Haxoxnenne GpyHaaMeHTanbHON CUCTEMBI PEILIEHUI METOIOM
HEOIPEICIICHHBIX KO3()PHUIIMCHTOR.

4. |Jluneiinbie Jlunetinbie oqHOpoaHbIC AuddepeHIInaIbHbIC YPABHEHUS BTOPOTO
ypaBHEHHS N-TO MOpsiIKa C TIOCTOSHHBIMHU KO3 PHUIIUCHTAMHU.
TopsiIKa [ocTpoenue obmiero pemeHus B ciay4ae:

a) Pa3IMYHBIX XapaKTePUCTHIECKUX YHCET;

0) KpaTHBIX XapaKTEPUCTUIECKUX YUCEI;

B) B ClTy4ae KOMIUICKCHO-COTIPSKEHHBIX KOPHEH
XapaKTEepPUCTHYECKOTO YPaBHEHUS.

Jlunetinsle HeoqHOPOHBIE AU EepeHINATPHBIE YPABHCHUS
BTOPOTO MOPSIIKA C TIOCTOSTHHBIMA KO3 PHUIIMEHTaMH U TIPaBOit K
YacThIO CHENNATBLHOTO BU/A. YO
Jluneitnsle ypaBHeHUs N-ro nopsaka. CBeneHne K JHHEHHBIM
cucremam. [Ipunnun cynepnoszunuu pemenuil. IIpocrpancrso
pelieHnii 0THOPOAHOTO ypaBHeHUs. BpoHnckuan. Kputepuii tuHenHoM
HE3aBUCUMOCTH pelleHui. JInHeliHble HeOIHOPOJHBIE YPaBHEHHsI N-TO
nopsiaka, Metos Bapuauu. @yHkims u popmyna Komu. Ypasaenus ¢
MOCTOSTHHBIMU Koo durmenramu. OyHaaMeHTabHast cUCTEMa
pelIeHni ypaBHEHHS C OCTOSTHHBIMU K03 punmentamu. OyHKIms n
¢opmyia Komn u1s1 ypaBHEHHS! ¢ IOCTOSIHHBIME K03() QHIMEHTaMH.

5. |OCHOBHEBIE IOHSITHS BBCZ[CHI/Ie. EctecTBO3HaHNE 1 MaTeMaTHIECKHE MOACIIN. ypaBHeHI/IC
KaK OCHOBHOI 00BEKT HU3y4YCHUS B MaTeMaTHISCKOMN MOACIIN. MOZ[GJ'II/I,

IK
conepxamrue quddepeHnraipabe ypaBHeHH. [I[pumeps 3amad, vO
MPUBOAANINX K Ir(depeHIrnaabHbpIM ypaBHEeHISIM. OCHOBHBIE 3a/1a4H
Teopuu auddepeHnranbHbIX ypaBHeHHH. 3anada Ko
IIK — mpoBepka koHcmekTa, YO — ycTHBII onpoc, K — komtokBruym
2.3.2 3aHATHA CEMHHAPCKOIO THNA (MPAKTHYeCKHEe 3aHSATHS)
dopma
HanmenoBanue pasnena .
Ne (Tembl) TemaTuka 3aHATHIT/pabop TEKyIEero
KOHTPOJIS
1. OCHOBHBIE TOHATHA OcHOBHBIE MOHATHSI TeOpuH AU hepeHInalbHBIX YpaBHEHU P3
(pewenne, 3anaua Ko, nopsiiok ypaBHeHHs)
2. VYpaBHeHUsI IEpPBOTO OCHOBHBIE HHTETpUpPYEMBIE TUIIBI YpaBHeHUI! [-ro mopsaxa: TP
HopsJKa. YpaBHEHHUSI C pa3eISIONIMMUCS IEPEMEHHBIMU, THHEHHBIE KP
WnTerpupyemblie TUTIBI YPaBHEHHUS. P3
YpaBHEHUI
3. Jluneiinsie cuctemsl  |Hopmanbhas cuctema nuddepeHunansHpIx ypaBHeHuit [-ro mopsaka. TP
mddepeHmansHbIX Bekropnas 3anuce. 3agaua Komu. JInnelinsie cucTeMsl ¢ KP
YpaBHEHU MOCTOSTHHBIMU KoddduienTamu. Haxoxaenne GpyHaaMeHTaIBHON P3
CHCTEMBI PEUICHUH METOIOM HEOIPEAEIECHHBIX KO (PHUIIEHTOB.
Metox Bapuaniy MOCTOSHHBIX, popmyna Komm.
4. | Jluneiinsie ypaBHeHus | JluHeiHbIe ypaBHeHHS 2-TO TIOpsaka. JIMHeHHBIe ypaBHEHUS N-TO TP
N-ro nopsaka mopsiAKa. YpaBHEHHS C TIOCTOSHHBIMH KO3 PUITHEHTaAMH. KP
@yHITaMEHTaJIbHAsL CUCTEMA PELLICHUH YPABHEHUS C [IOCTOSIHHBIMU P3
ko3¢ ¢punnentamu. Oynkiws u Gopmyna Korm s ypaBHeHus ¢
MOCTOSIHHBIMU K03 durmenTamu. MeTos BapHaliui NOCTOSIHHBIX.
S. Kpaeprie 3anaun Kpaessie 3apaun llltypma — JInyBuiiist. OCHOBHBIE TOHSTHS. P3

Tunosoit pacuér (TP), konTponsHas pabora (KP), pemenue 3amau (P3). [Ipu uzydenun
JTUCITUTUIMHBI MOTYT TPUMEHSITHCS JIEKTPOHHOE OOyUCeHHE, TUCTAHIIMOHHBIC 00pa30BaTeIbHBIC
texHosioruu B cootBerctBun ¢ PI'OC BO.

2.3.3 lIlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
He npegycmoTrpeHsl.



2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUus AJIs1 CAMOCTOATEIbHOH padoThl
o0y4yaomuxcs Mo JUCHUILIHHE (MOLYJII0)

[lepedens yueOHO-METOANYECKOTO 00ECTIEYEHUsI AUCLUILUINHBI 110
Ne Bup CPC BBINOJTHEHUIO CaMOCTOSTENIBHOM paboThI

1 [TpopaboTka yuaebHOTrO «Metonuueckre yKa3aHUS [0 OpPraHU3alUd CaMOCTOSTENIBHOW paboThI
(TeopeTHYecKoro) MaTepuaia |CTyACHTOBY, YTBEPXICHHbIE Kadeapoll (YHKIMOHAIGHOTO aHalW3a M
anreOpsl, mpoTokoa Ne 9 ot 13 ampens 2021 r.

2 BemonHenue toManiHux  |«MeToquYecKkne YyKa3zaHWs 110 OpraHM3allid  CaMOCTOSATENBHOH paboThI
3amaHui (pemeHne 3aJad) |CTYOeHTOBY, YTBepXKIEHHble Kadeapodl (yHKIMOHATBPHOTO aHaIH3a |
anre6psl, mpoTokoa Ne 9 ot 13 anpens 2021 r.

3 [MoaroroBka k TekymeMmy |«Meroaudeckue yKa3aHHs [0 OpraHHM3al[id CaMOCTOSITEIBHOH pPaboOThI
KOHTpPOJIIO (KOHTPOJIbHASL  |CTYICHTOBY, YyTBEpXkKIeHHbIe Kadeapoil (YHKIMOHAIBHOIO aHalu3a |

pabota u 1ip.) anre6psl, mpotokosa Ne 9 ot 13 anpens 2021 1.
IIpomexxyTouHas artectaius |«MeToauyeckne YKa3aHUsA 110 OpPraHHU3allid CaMOCTOSTENBHOW pPabOTHI
(3a4eT ¢ OIEHKOM) CTYJICHTOB», YTBEepXKICHHbIC Kadeapoid (YHKIMOHATHHOIO aHamu3a |

anre6psl, mpotokosa Ne 9 ot 13 anpens 2021 r.

Y4eOHO-METOAMYECKHE MaTepHalibl NIl CaMOCTOSITENIbHOM pPadOThl 00yYaroIIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS HUH(DOpMALINU:

JUig nu1 ¢ HapyLIEHUSIMU 3pEHUS:

— B Ile4aTHOU popme yBeIHueHHBIM HIpUPTOM,

— B (popMe PIEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha si3bike bpaiins.

Jlis nun ¢ HapyLIIeHUsIMH CITyXa:

— B mieuaTHoOM hopme,

— B (hopMe 3JIEKTPOHHOTO TIOKYMEHTA.

Jlyist 11 ¢ HapyIIeHUSIME ONIOPHO-JIBUTATEIILHOTO afmapara:

— B IIeYaTHOU opme,

— B (popMe PIEKTPOHHOTO JIOKYMEHTA,

— B ¢popMe ayuodaiina.

JlaHHBIN TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHBbIC TEXHOJOTHH, IPUMEHsIeMbIe IPH OCBOCHHUH JMCIHUIITHHbI

B xome wu3yueHus [UCLMIUIMHBI IIPEAYCMOTPEHO MCIOJIB30BAHME  CIIEAYIOLIUX
00pa30oBaTeNbHbIX  TEXHOJOTHM: JIEKIMH, TPAKTUYECKUE 3aHATUS, THUIIOBOH  pacuer
(MHAMBHIyaJIbHOE JIOMAIITHEE 33JaHKe), CAMOCTOATENIbHAs paboTa CTyICHTOB.

KoMneTeHTHOCTHBIN OAXOJ B paMKax IPENnoJaBaHUs IUCHUILIMHBI pean3yercs B
WCIIOJIb30BAHNN HMHTEPAKTUBHBIX TEXHOJOIMM M AKTUBHBIX METOJOB (TMPOEKTHBIX METOMMK,
MO3rOBOTO LITYypMa, pa300pa KOHKPETHBIX CUTYyallui, aHaiu3a MeJarornyeckux 3aad, WHBIX
¢opM) B coueTaHUM ¢ BHEAYAUTOPHOU pabOTOM.

NudopmanonHble  TEXHOJIOTUH, TMPUMEHSEMble TpPU  W3YYEHHHM  JUCIHUIUIUHBIL:
UCTOJIb30BaHUE  MH(MOPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OpPMaIHMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn MIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IPH U3YUYEHUU AUCITUTUTNHBI
— Uil JIMIl C OrPAHMYEHHBIMH BO3MOXKHOCTAMH 3I0POBbSl IPEILyCMOTPEHA OpTraHMU3aLMs
KOHCYJIBTAl[UH C UCIOJIb30BAHUEM HJIEKTPOHHOM IOYTHI.

CamocrositenbHas paboTa CTYACHTOB SBISETCS HEOTHEMIIEMOW 4YacThlO Ipoliecca
noarotoBku. Ilog camocrosiTenbHO paboOTON MOHMMAaeTCsl 4yacTh y4eOHOH IIaHupyemMon
paboThI, KOTOPAsl BBIMOIHAETCS 10 33aHUI0 U IPU METOIMYECKOM PYKOBOJICTBE IpenojaBarers,
HO 0€3 ero HermoCPeACTBEHHOTO YYacTHsI.



Buasl camocTosiTenbHOM paboOTHI MO KYpCy:

a) MO LeNsAM: MOATOTOBKA K JIEKIHMAM, K MPAaKTHYECKHM 3aHSATHAM, K KOHTPOJIBHOMN
pabote, K 3K3aMEHy, BBHIIOJIHEHHE THUIIOBOTO pacyeTa, MOATOTOBKA IMPOEKTHOTO CEMECTPOBOTO
3aJlaHus B BUJIE IPE3CHTAIHH.

0) 1o xapaxkTepy paboTbl: U3yUEHHUE JIUTEPATyPbl, KOHCIIEKTA JIEKLINI; TOUCK JINTEPATyPbl
B OMONIHMOTEKE; KOHCTIEKTHPOBAHHE PEKOMEHTyEMO U CAMOCTOSATENILHOTO U3yUYCHUSI HAYYHOH
JMTEPATypBhI; peIICHHE 3aad, MOATOTOBKA IMPOEKTA.

JUis a1 ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBBSI MIPEIYCMOTpPEHA OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIICKTPOHHOH ITOYTHI.

6. OueHouHble cpeacTBa VISl TeKYyIIero KOHTPOJIS  YCHEeBAaeMOCTH M
NPOMEKYTOYHOM aTTecTalul

4. OueHoOYHbBIE CPeACTBA IJIsl TEKYLIero KOHTPOJISl yCIIeBaeMOCTH U IIPOMeKYTOYHOM
aTTecTalluu

OueHouyHbIE CpEeACTBa IpeIHAa3HAYeHbl JJIsi KOHTPOJS M OLEHKH 00Opa3oBaTelIbHBIX
JOCTHKEHUIN o0yuyaromuxcs, OCBOHMBILUX IIpOrpaMMy y4eOHOI JUCLIUILINHBI
«duddepeHumansHbple ypaBHEHUS».

OneHouHble CpeCTBA BKIKOYAET KOHTPOJBHBIE MaTepUaibl IS NPOBEACHUS TEKYILErO
KOHTpoJisi B (OopMe pa3HOYpOBHEBBIX 3aJaHMM, CUTYallMOHHBIX 3aJad U IMPOMEXYTOYHOU
aTTecTaluy B GopMe BOIPOCOB U 3aJJaHUI K IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB JAJIsl TeKYLIell U IPOMEKYTOYHOM aTTecTAluu

Kon 1 HaumeHoBaHuE HanMeHoBaHME OIIEGHOYHOTO CPENCTBA
PesynbraTel 00ydeHust

UHJMKaTOpa . IIpomexyTouHas
p (B cooTBercTBUM C 11. 1.4) Texyiuii KOHTPOJIb P Y

n/m
(B cooTBeTcTBUM C 1I. 1.4) aTTecTalus

OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBEHHOHAYYHbIC U
oO01IenHXKeHepHBIC
3HAHUS, METOIBI
MaTeMaTHYECKOTO

1 aHaanu3a u
MOJIETUPOBAHHS,
TEOPETHYECKOTO U
IKCIEPUMEHTAITEHOTO
HCCIIEIOBAHNA B
npoeCCHOHATBHOMN
JIEATENBHOCTH

Bnaneer HaBpIkaMu
peuieHus 3agauy KonTtponsnas padora Nel
muddepentmansubix | KosnmokBuym

YpaBHEHUI

Bormpoc Ha
9K3aMEHE
1-3

TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIM HHbIE MAaTepPHAJIbl, He00X0AMMbIE JIs1 OLIEHKHU
3HAHUM, yMEHHM i, HABBIKOB M (WJIH) ONBITA IeSITEeJIbHOCTH, XapAKTEPU3YIOIIHUX ITAMNBI
(opMupoBaHusa KOMIETEeHIUI B IpoLiecce 0CBOeHHs 00pa30BaTeIbLHOI NPOrpaMMbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil
1. HaiiTu pemenue ypaBHEHUM

a) 2tyJ1—x*dt +xdx=0;
_y y
6) Yy =¢e X+§,y®=0;

, X
txX'———=t;
B) t+1




2

r) X —xtgt+x<cost=0;

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

2. Pemmts 3anagy Komm {);/,,z ng71(2x , X(0)=1, y(0)=2.

X'=2X+Yy+2z

3. Pemuthb cucremy y' =27—X ,Ai=-1, Ao23=1.
7'=32-2x

X'=2y—-5x

y' =x—6y—2eX"

4. PeminTh TUHEHHYIO CUCTEMY {

5. Haiitu ®CP, obmiee penieHre TUHEHHBIX YPABHCHHIA:
a) X" +2x" +x=0;
6) X'+ x"=0.
6. Pemnts 3anauy Komm:
X"+4x"+3x=0, x(0)=0, x'(0)=1.
7. Bemucars @CP, ecinu u3BECTHBI KOPHU XapaKTEPUCTUUECKOTO YPaBHEHUS
a) A12=0; A34=—6; Asp = 2+7i;
0) A2 =2; A3a=—144i; Ase=—1+4i.
8. SABnsrorcs nu GyHKIUU Xl('[) =e” —e'n X, )= 2e* + e JIH3 pELIECHUsMU YPAaBHEHUS
X"—x"-6x=07
9. Pemuth ypaBHeHUE, HCTIONB3Ys GyHKINIO Kotm:

X" —8x'+17x=¢e", x(0) = x'(0) =0.

14 !/ 1
10.Pemuth ypaBHEHHE METOZOM BapUallMi IPOU3BOJIBHBIX MOCTOSIHHBIX X + X = o i1
11. Pemuts ypaBHeHue no Buy cBoboanoro untena X' —4X' =15t +sin 2t .

4 ! T
12. Pemuts kpaeByto 3amauy: Y ' +y=1 y(0)=0,y (E) =0.

Bonpochl K KOJUIOKBHYMY
1.  ®wusnyeckue U reoMeTpUUECKUE 3a7a4H, MPUBOASIINE K TUPPEpEeHIIHATIBHOMY
YpaBHEHHIO.
2. [Tonstne oOBIKHOBEeHHOTO nUddepeHmanpbHOr0 ypaBHeHus. OOIee W YacTHBIC
pemenus. ['paduk perrenus.
3. Juddepenunanbabie ypaBHEHHS IEPBOTO nopsaaka. 3aaada Komm.
4. I'eomerpuueckass  umHTeprperanmus  auddepeHnanpHoro  ypaBHeHus.  [lome
HarpaBJeHul. MeTo1 N30KIMH.
5. JuddepeHunanbaple  ypaBHEHHs — MEPBOrO  MOpSJIKa € pa3JelsIOUIMMUC
epEeMEHHBIMH.
6. Onnoponubie udhepeHnnanbHbIe ypaBHEHHUS.
7. VYpaBHeHUs, MPUBOASIIUECS K OHOPOIHBIM YPAaBHEHUSM.
8. JIuneitnsle nuddepeHuansHble ypaBHEHUs IEpBOro nopsiaka Y pasHenue bepuysu.
9. Merona bepuymnu u Jlarpamka pemenus JuHeHOro AuddepeHIInaIbHOTO YpaBHEHUS

MIEPBOTO MOPSIIKA.
10.  VYpasuenue B nonHbIX auddepenimanax. MHTerpupyomui MHOKHUTEb.



11. [ToHATHE METPUYECKOTO POCTPAHCTBA. [IpHHIINTT CHKATBHIX OTOOpaKEHUIA.

12.  Jloxa3aTenbCTBO  TEOPEMbl  CYIIECTBOBAHWUS M  €AMHCTBEHHOCTH  pEIICHUS
Qg epeHIaIbLHOT0 YPaBHEHHUS TIEPBOTO MOPSIAKA.

13.  Oco0sble pemenust quddepeHuanbHbIX ypaBHeHUH. Orubatonias ceMeiicTBa KpUBbIX.
14.  JluddepeHnmanpHpie ypaBHEHHs BBICHIIMX MOPSAKOB, OCHOBHBIC MOHATHS. Teopema
CYLIECTBOBaHMS U €IMHCTBEHHOCTH

15. Huddepennmanbupie ypaBHEHUS BBICHIUX TOPSAIKOB, JTOMYCKAIOIMINE TTOHMKEHUS
Hopsi/IKa:

a) ypapHeHusa Buga Yy ' = f X ;

0) ypaBHeHus Buga F X,y oyt y" =0,me coJieprKalie HCKOMOM (yHKINH;

B) ypaBHeHms Buma F y,y’,..,y" =0, He cojepxalmue HE3aBUCHMOTO

HIEPEMEHHOTO.
16.  Jlumeitnple omHOpOAHBIE U(EpEHINATbHBIE YpPaBHEHUS BBICIIETO TOPSIKA.
JluneiitHO  3aBUCMMBIE W He3aBucuMble  QyHkuumu. Omnpegenurens  Bponckoro.
@dyHnameHTanbHas cucreMa penleHuil. OOiiee pelieHue JMHEHHOro  OJHOPOJHOIO
TuQdepeHInaIbHOr0 YpaBHEeHuUS.

17.  JluneilHble HeoIHOpPOAHbIE AU(QEpeHLnaIbHble YpPaBHEHUS BBICHIETO TMOPSAKA.
Crpykrypa obuiero pemenus. Meroa Jlarpanxa Bapraliuu Nporu3BOIbHOM MOCTOSIHHOIA.
18.  JluneitHple onmHOpOAHBIE MU(QEpEHINATbHIE YpaBHEHHs BTOPOTO TIOPSIKA C

HOCTOSHHBIMU K03 uumenramu. [Toctpoenue od1ero pemeHus B cirydae:

a) pa3IUYHbIX XapaKTePUCTUYECKUX YUCET,

0) KpaTHBIX XapaKTEPUCTUUECKUX YHCEI;

B) KOMILUIEKCHO-COIPSDKEHHBIX XapaKTePUCTUYECKUX YUCEL.

19.  Jluneiinble HeogHOPOAHBIE TU(GEPEHIMATBHBIE YPABHEHUS BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH U MTPaBOM YacThIO CIIEUAIBLHOTO BU/IA (TIOUCK YaCTHOTO
pelIeHs MEeTOZIOM HeolpeAeIeHHbIX K03 pUIneHToB):

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

OHGHO“IHBIG cpeactBa Jjii HMHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIAMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM UX WHAWBUAYAIBHBIX MICUXO(DU3NIECKHX OCOOCHHOCTEH:

— TpU HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS MIPEOCTABIISICTCS TOTIOIHUTEIFHOE BPEMS JIJIS TIOATOTOBKH OTBETA HA SK3aMCEHE;

— MPU MPOBEICHUU MPOIIETyPHl OIICHUBAHUS PE3yJIbTATOB 00YUECHUS WHBAIHJIOB U JIUI C
OIrpaHUYC€HHBIMH BO3MOXHOCTSAMU 300POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKHUX
CPEIICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUIYATbHBIMUA OCOOCHHOCTSIMU;

— IIpu HeO6XO)II/IMOCTI/I JJIA 06yt1a101m/1x051 C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBbS
U UWHBAJIWJIOB TMpOLEAypa OICHUBAHUA pE3YyJNbTaTOB OOYYEHHS MO AUCIHUILIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa olileHWBaHUs Pe3yJIbTATOB OOYYEHHS] MHBAIWIOB U JIHMI] C OTPaHUYECHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI 110 JHCHUIUIMHE (MOIYJII0) TpEeIyCMaTpUBaeT IPEIOCTaBICHUE
uHbopManu B Qopmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HUX 3J0POBbsI M BOCTIPHUSATHUS
uHpopmaIuu.

Jlist nun ¢ HapyLIEHUAMY 3PEHUS:

— B IIeYaTHOUW (popMe yBEITUUCHHBIM MIPUPTOM;

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1ist T ¢ HApYIICHUSIMH CITyXa:

— B Ie4aTHoOH (opme;



— B hopMe IIEKTPOHHOTO JTOKYMEHTA.

J11s1 JIU1 ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO amiapara:

— B mievatHou opwme;

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIH TepeYeHbh MOXET OBITh KOHKPETHU3MPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyyJaronuxcs.

Kputepun oneHuBaHus pe3yibTATOB 00y4eHHUsI

OneHka Kputepuu oneHuBaHus no 3a4eTy C OLICHKOU
BhicoKuii OLEHKY «OTJIYHO»  3aCIIyKHBACT CTY/ICHT, OCBOMBIIHMI 3HaHHUS,
yPOBCHD «5» YMEHUS, KOMIETCHLUMH M TEOPETHYECKHH MaTepual 0e3 mpoOeIos;
(oTmumo) BBITIOJTHUBIINN BCE 3aJaHUs, MPEAYCMOTPEHHBIC yU4eOHBIM IUTAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKH
podecCHOHAILHOTO MPUMEHEHHUSI OCBOSHHBIX 3HAHUH CPOPMHUPOBAHBI.
Cpenuuii OIICHKY «XOPOIIO» 3aCTyKMBAET CTYJEHT, MPAKTHYECKH ITOJHOCTHIO
YPOBEHB «4» OCBOMBIIIUN 3HAaHWS, YyMEHHS, KOMIIETCHIIMH W TEOPETUYCCKHIA
(xoporiio) MaTepuain, ydeOHbIC 3aJjaHUsl HE OICHCHBl MAaKCHMAJIbHBIM YHCIOM
0aJ10B, B OCHOBHOM C(HOPMHPOBAJ MPAKTHYECKUE HABBIKH.
[ToporoBsrii OIICHKY «YJIOBJIETBOPHUTEIILHO» 3aCIIy’KHBAaeT CTYJCHT, YaCTHYHO C
YPOBEHB «3» mpoOeaMu  OCBOMBIIMK  3HAHUS, YMEHHUS, KOMIICTCHIIUH U
(YIOBJIETBOpUTE | TEOPETHUECKHH MaTepuall, MHOTHe YydeOHble 3ajaHus Jubo He
JIBHO) BBIIIOJIHWJI, JIMOO OHU OIICHCHBI YHCIOM OalIoB OJM3KUM K
MUHHUMAJIbHOMY, HEKOTOPBIC MPAKTHYECKHUE HABBIKK HE C(DOPMUPOBAHBI.
MUHUMAaJIBHBIH | OIICHKY «HEYIOBIICTBOPUTEIIHHO» 3aCITy)KHBACT CTYICHT, HEC OCBOMBIINN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUI MaTepual, yueOHbIe
(HEyZIOBIIETBOPY | 3aJIaHUs HE BBITOJIHUII, TPAKTUICCKHIE HABBIKA HE COPMUPOBAHEI.
TEJIbHO)

OneHouHble CpeAcTBA Ui HMHBAJIMIOB W JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM X UHIUBUAYAIBHBIX IICUXO(DU3NIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIHIAM M JIMIAM C OTPaHUYEHHBIMH BO3MOXXHOCTSAMU
3JI0pOBBS IPEIOCTABIISAETCS JOMOJHUTEIBHOE BPEMS JUIsl TOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpU TPOBEICHUH NPOLETYPhl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHUS] HHBAINIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI TIPEAYCMATPHBAETCSI UCTIONB30BaHUE TEXHHYECKUX
CpPE/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUYaTbHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbSI
U MHBAJUIOB TpOILEIypa OLEHUBAHUS pPE3yJbTaTOB OOYyYEHHS IO JAUCLUUIUIMHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Iponenypa oneHUBaHUS PE3yNbTaTOB OOyUEHHs] WHBAIMIOB U JIMI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI 1O JAMCHMUILIMHE (MOAYJIO) MpEeaycMaTpUBAaeT MPEOCTaBIICHUE
uHpopManuu B (opMmax, AJANTUPOBAHHBIX K OTrPAaHMYEHHUSM HX 370POBbS U BOCIPHUITHUSA
uH(bOopMalnu:

JUist a1 ¢ HAapyIIEHUSIMH 3pEHUS:

— B Iie4aTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnist Iu1 ¢ HapyIIEHUsIMH CITyXa:

— B mieuaTHoi opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUsIMHM OTIOPHO-JBUTaTENILHOTO anmapara:

— B mieyaTHoi hopme,



— B (popMe PIIEKTPOHHOTO IOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyyJaronmxcsi.

5. Ilepevenb yueOHOM JTUTEPATYPbl, HH(POPMALMOHHBIX PECYpPCOB M TEXHOJIOT Wil

5.1. YuebHnasi 1utepartypa

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

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

3. CoOopnHuk 3amau no audQepeHuanbHbIM YpaBHEHUSIM U BapUALMOHHOMY HCUYUCIICHUIO
[DnexkTpoHHBI pecype] : yued. mocodue — DIeKTpoH. naH. — Mocksa : M3gaTenbcTBo
"Jlaboparopuss ~ 3Hamuit", 2015. — 222 ¢. — Pexum = gocrymna:
https://e.lanbook.com/book/70710/

4. Hemunosuu b. I1. Jlekiuu mo matematnyeckor Teopun yctonduBocTH. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

5. Bubukos K. H. Kypc o6bikHOBEHHbIX AnddepeHumnanbHbix ypasHeHuin. CII0. «JlaHby,
2011. www.e.lanbook.com/view/book/1542/

JIist OcBOEHUS TUCIUIUIMHBI WHBAIMIAMHU W JIUIAMH C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH

3JI0POBbSI HIMCIOTCS M3JaHUS B 3JICKTPOHHOM BHJIE B JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax

«Jlanvy u « bubauoK1yO».

5.2. Ilepuoauyeckas Jureparypa

Vkazviearomca  neuamnvie  nepuoouveckue uzoanus u3z «llepeunss  neuammvix
nepuooudeckux — usz0amuu, xpawswuxcia 6 ¢onde Hayunoii  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponuvie nepuoouyeckue u30aAHUs, C

YKazauuem aopeca cauma 21eKmMpOHHOU 6epCUU HCYPHANA, U3 0A3 OAHHLIX, OOCMYN K KOMOPbIM
umeem Kyol'V:

1. Basel ganaeix koMnauuu «Het Bero» http://dlib.eastview.com
2. Dnexrponnast oudarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. HHTepHeT-pecypchl, B TOM 4YHCJIie COBpeMeHHbIe TNpodeccHoOHATbHBbIE 0a3bl
AAHHBIX H HHGOPMALHMOHHBbIE CMIPABOYHBIE CHCTEMBI
DIeKTPOHHO-0MOIMoTeuHbIe cuctembl (IBC):
IBC «FOPAMT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
OBC «JIAHD» https://e.lanbook.com

arwdE

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uznareascrea Wiley https://onlinelibrary.wiley.com/
Hay4yHas anekTpoHHaa bubnuoreka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoi
wiatdopme HayuHbix xKypHamoB HOUMKOH http://archive.neicon.ru

akcwndE=



https://e.lanbook.com/book/48171/
https://e.lanbook.com/book/59554/
https://e.lanbook.com/book/70710
http://www.e.lanbook.com/view/book/123
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1542
http://www.e.lanbook.com/view/book/1542
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/
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http://webofscience.com/
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https://www.sciencedirect.com/
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http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/

7. HauuoHanbHaa 3neKTpoHHaa 6ubnunoTteka (HocTynm K DJIEKTpOHHON OHOIMOTEKe
nuccepranuii Poccuiickoit rocynapcreennou oudimoreku (PI'B) https://rusneb.ru/

8. [Mpe3ngeHTcKan 6ubamnorteka um. b.H. EnbumHa https://www.prlib.ru/

9. DnexrponHas koymekus Okchopackoro Poccmiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcuretckas nnpopmarnuonnas cucreMa POCCHUS http://uisrussia.msu.ru

HNupopManHoHHbIE CIPABOYHbIEC CHCTEMBI:
1. KoncynsranT [Imtoc - cnpaBoyHast mpaBoBasi cucteMa (JOCTYII O JIOKAJIBHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcbl cBOOOIHOTO f0CTYHA:

1. AmepuKaHCKas maTeHTHas 0a3a MaHHbBIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KAHAJICKHUX JHUCcepTanmid http://www.nlc-bnc.ca/thesescanada/

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

4. MUHUCTEPCTBO HayKHU U BbIcIIero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHbiii moptan "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa30BaTeIbHBIM peCypcam
http://window.edu.ru/;

7. Enwmnas xomexnus mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®dexepaybHBIN IIEHTP UH(POPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext I'ocynapcTBeHHOr0 HHCTUTYTa pycckoro sizbika uMeHu A.C. Ilymkuna
"Obpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMAIMOHHKIH opTain "Pycckuii s3p1k" http://gramota.ru/;

11. Cumyx0a TeMaTHYECKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu W 3HIMKIONEeaMH http://dic.academic.ru/;

13. OO6pa3oBareabHbIN opTan "Yueba" http://www.ucheba.com/;

14. 3akoHonpoeKT "06 obpasoBaHun B Poccminickoin Pepepaumn. Bonpocbl 1 OTBETbI
http://xn--273--84d1f.xn--plai/voprosy i otvety

"

ColcTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/bHbIe U HH(POPMAIIMOHHbBIE PeCYPChI

KyoI'yY:

1. Cpena MOIyJIBHOTO JHHAMHAYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza yueOHBIX IUIaHOB, yUeOHO-METOUUECKUX KOMIUIEKCOB, ITyOIUKalni 1
KoH(pepeHmmii http://mschool.kubsu.ru/

3. bubnuorexa nHPOPMAIIMOHHBIX peCcypcoB Kadeapbl HHHOPMAITMOHHBIX
o0pa3oBaTeNIbHBIX TeXHOIOTHIA http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB qokyMeHTOB KyOoI'Y http://docspace.kubsu.ru/
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5. DnexTpoHHbIE 00pa30BaTENbHBIE Pecypchl Kadenpsl HHOOPMAIMOHHBIX CHCTEM W
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckue yKka3aHusi JAJsl 00y4aIOIIUXCSI 0 OCBOEHUIO THCIIHTITIUHBI

OCHOBHBIM HCTOYHUKOM TCOPCTHUSCKONH WH(POPMAIIUU SBJISIOTCS JICKITUH. Takxke
MOJIE3HO B cllyyae 3arTpylHEHui oOpamarbes K pekoMmeHayemon mnutepatype. Cnemyer ¢
OOJIBIION OCTOPOKHOCTBIO OTHOCUTKCS K CIIPABOYHBIM MaTepUaiaM M IPUMEPAM ITOTyIaeMbIM C
MOMOIIIBIO CTAHIAPTHOTO TIOUCKA B UHTEPHETE, TaK KaK HET TapaHTHid €ro JOCTOBEPHOCTH.

B ocBoeHMM MUCIUTUIMHBI HHBAJIUIAMH W JIUIIAMU C OTPAHWYCHHBIMHA BO3MOYKHOCTSIMH
3I0pOBbs OOMBINIOE 3HAYCHHE HMMEeT WHAMBHIyallbHas ydeOHas pabora (KOHCYIbTALUU) —
JIOTIOTHATEIFHOE PA3bsCHECHHE yIeOHOr0 MaTepHara.

NunuBuayanbHble KOHCYIBTAIlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoOM,
CIOCOOCTBYIOIIUM HHJIUBUTYTU3allMN O0OYUYEHHUS W YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM U OOyYarolIMMCS HWHBIWIOM WM JUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBBSI.

7. MaTrepuajibHO-TEXHHYECKOe olecnedeHne o JUCHUuNInHe (MOAYJI10)

HanmeHoBaHHUE CrielHATbHBIX OCHAIIEHHOCTh CIEIUATbHBIX [NepeyeHb MUIIEH3HOHHOTO
MOMEIICHUIT MOMEIICHHUIT OpOrPaMMHOr0 obecreyeHus
VYuebOHble ayJUTOPHN st | MeOGens: yaeOnast mebenn Microsoft Office
NPOBENICHNUS 3aHATHI JIEKIMOHHOrO | TeXHHYeckue cpecTBa O0YICHUS:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YuebHbIe ayJIUTOPHA st | MebGens: yaeOnast mebOens Microsoft Office
HPOBENICHUS 3aHATHI | TexHUYecKkue cpencTBa O0yICHUS:
CEMHHAPCKOTO THUIIA, TPYNIOBBIX M | 9KpaH, IPOEKTOP, KOMIBIOTED
WHIMBUIYAIBHEIX ~ KOHCYJbTALHH,
TEKYILETOo KOHTPOJIS u
MPOMEXKYTOYHOM aTTecTaluu
Jis  caMOCTOATENbHOM  paboThl  OOydYaromUMXCs  MPEAYCMOTPEHBI  TMOMEIICHHS,

YKOMILJICKTOBAHHBIC CHCHHaHH:%HpOBaHHOfI MG6CJ'H)IO, OCHAIICHHBIC KOMHBIOTepHOf/'I TEXHUKOU C
BO3MOXKHOCTBIO TOJKIIOUEHHs K ceTu «MHTepHeT» M 00ecreYeHneM J0CTyIa B AJIEKTPOHHYIO
WH(POPMAIMOHHO-00Pa30BATEIBHYIO CPEy YHHBEPCUTETA.

HawnMenoBanne moMeneHui 1ist
CaMOCTOSTENBHOI PaboThI
o0yyaromuxcs

OcHaIeHHOCTh TOMEIICHNH IS
CaMOCTOSATENBHON PabOTHI
o0yyaromuxcs

IlepedeHp MMLIEH3MOHHOTO
MPOrPaAaMMHOTO 00ECIICUCHHSI

[Tomelenue st caMOCTOSATEIBHOM
paboThI 00yYarOIUXCsl (YUTATHHBIN
3an Hayunoii Oubnnorexu)

Meberb: yuebHas meoenb
Kommnekt  crnenuanu3upoBaHHOM
MeOeNnn: KOMIBIOTEPHBIE CTOJIBI
Oo6opynoBanue: KOMIBIOTECPHAS
TEXHHKa C MOJKIIOYCHHEM K
MH)OPMAIMOHHO-
KOMMYHHKAIIMOHHOM
«HTEepHET» W JOCTYNOM B
JNEKTPOHHYIO  WH(OPMALMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHu3allvy,
BeO-KaMephl, KOMMYHHUKAIIMOHHOE
obopysoBanue, obecreunBaroliee
A0CTyl K CE€TU HWHTEPHCT
(mpoBoxHOE COEIIMHEHHE u
0CCIIPOBOIHOE  COCIUHCHHE IO
texnosorun Wi-Fi)

CCTHU

Ilomemmenue a1 caMOCTOSTEIbHOMI
pabdotel oOyuarormxcst (ayn.301H,
308na, 310H)

Mebenb: yaebHas meOenb
Kommnektr  crneuuanu3upoBaHHOM
MeOeTH: KOMIIBIOTEPHBIE CTOJIBI



http://icdau.kubsu.ru/

ObopynoBanmue: KOMITbIOTEpHAs
TEXHWKa C TOAKIIOYCHHEM K
nH(GOPMAITMOHHO-

KOMMYHMKallUOHHOI CceTH
«HTepHeT» M OCTYIIOM B
JJIEKTPOHHYI0  MH(DOPMAIMOHHO-
00pa3oBaTEeNBHYIO cpeny
00pa3oBaTeNFHON  OpraHH3alluHy,
BeO-KaMephl, KOMMYHUKAI[MOHHOE
obopymoBaHre, oOecTeunBaroIIee
JOCTYTI K CeTH  HWHTEpHET
(mpoBoxHOE COEIUHEHNE u
OecrpoBOIHOE  COENWHEHHE 10
texHoyorun Wi-Fi)
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