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1 Hean n 321244 U3yYeHUs] JUCHUILJIMHBI (MOTYJIs1)

1.1 Ileab ocBOEHUS TUCIUILTHHBI

Henstmu ocBoeHust quctUIUIMHBL «JluddepeHnnanbHble ypaBHEHUS SBISIOTCS OCBOCHHE
METOJIOB pemieHus AuQGepeHInaTIbHBIX YPAaBHEHUH U TPUIIOKEHUE ITUX METOJOB K PEIICHHIO
3a1a4 U3 Kypca (PU3HKH, a TaKKe 3a/1ad KOMIUIEKCHOTO U BEUIECTBEHHOI'O aHalM3a, OBJIaJICHUE
KJIACCHYECKUM MAaTeMaTHUYE€CKUM anmnapaToM Jist adbHEHIIEro UCI0JIb30BaHUs B IPHIIOKEHUSX.

1.2 3agauyu AUCHUILINHEI

[Ipu ocBOCHMM TUCUUILIMHBI CTABSATCS CIEAYIOLINE 3a/1a4u:

— OBJQJICHUE  AHAIMTUYECKUMH, NTPHUOIMKCHHBIMH W YHUCICHHBIMH  METOJIaMU
UHTETpUpOBaHus AU depeHInanbHbIX YPaBHEHHUIA;

— (opmupoBaHUE OCHOBHBIX MOHSATHI TEOpUH OOBIKHOBEHHBIX JU(depeHInaTbHbBIX
YpaBHEHU;

— (opmupoBanue 3HaHUH O CBOMCTBaxX pemieHuil quddepeHIaTbHbIX YPaBHEHUN TEPBOTO
MOPSIZIKA: C PA3ACISIIOUIUMUCA TIEPEMEHHBIMH, OJHOPOJIHBIX W TMPUBOJSAIIUXCS K HUM,
ypaBHeHU B TONHBIX auddepeHnmanax; OBIaJCHUE TOYHBIMU  METOJAMU
WHTETPUPOBAHUS;

— (opmupoBanue 3HAHUI O JIMHEHHOM AU(PEpPeHIINATHFHOM YPaBHECHUH TIEPBOTO TIOPSIKA,
oBIIaJicHNE MeToaMu petieHus Jlarpanxka u bepuynnu;

— (opmupoBaHue 3HAHWUN B BOMPOCAX CYIISCTBOBAHUS M CIWHCTBEHHOCTH PEIICHUS
QG epeHIaIbLHOT0 YpaBHEHUS TIEPBOTO MOPSIIKA;

— (opmupoBaHuEe YMEHUH M HABBIKOB pemieHus MU epeHINaTbHBIX YPaBHEHUH BBICIITNX
MOPSIIKOB TIyTE€M IMOHMKEHUS MOPSIAKA YPAaBHEHHUSL.

— (opmupoBaHue 3HaHMI O CTPYKType oOuiero perienus quddepeHnanbHbIX YpaBHEHHM
BBICIINX MOPSIKOB: OBIIaJieHNE MeTo1oM Jlarpanxa;

— ¢opMHpOBaHHE YMEHHMA ¥ HABBIKOB TIOCTPOCHHUS OOIIETO pEIICHUs] JHHEHHOTO
onHOpoAHOTO U depeHIINaTFHOTO ypaBHEHUS N-TO TMOpsSAKa C MOCTOSHHBIMU
Kod(puImeHTaMu B 3aBUCUMOCTH OT 3HAYCHHUM XapaKTEPUCTUICCKUX YHUCEIT;

— ¢opMHpOBaHHE YMEHUH U HABBIKOB B TOWCKE YACTHOTO pEIICHUS JIMHEHHBIX
HEOJTHOPOAHBIX MU (dEepeHIIMATBHBIX YpaBHEHUI BBICHINX IMOPSIKOB MO MPABOl 4acTH
CHEIHMAIBHOTO BUAA (METOJOM HEONpeAeIeHHBIX KO3 PUIIUEHTOB)

— ¢opMHpOBaHUE 3HAHUN O CBOWCTBAX PEIICHUH OJHOPOAHOW JUHEHHON CHUCTEMBI
muddepeHIMATBHBIX YpaBHEHUH ¢ IOCTOSIHHBIMU K03 puiienTamMu (Meto oM Diiepa);

— (QopmupoBaHuEe 3HAHUKA O CTPYKTYpE peIIeHHs HEOJHOPOJHON JIHMHEHHON CHCTEMBI
b depeHIIMaNbHBIX ypaBHEHUN C TOCTOSHHBIMH KO3(UIMEHTaMu: OBIaJeHUE
METOIaMH HaXOXCHUSI YaCTHOTO PEIICHUSI.

Bo Bpemsi m3ydeHHs TUCHUIUIMHBI BhIpaOaThIBACTCS OOIlIeMaTeMaTHyecKasi KyJIbTypa:
YMEHUE JIOTUYECKH MBICIUTh, MPOBOAUTH JIOKA3aTEIbCTBA OCHOBHBIX  YTBEPKICHUM,
YCTaHABIWBATh JIOTUYECKHE CBSI3U MEXKIY TOHSATHUSAMH, NMPUMEHSTHh IMOJTYYEHHBIC 3HAHUS IS
pelieHus 3a1a4, CBI3aHHBIX ¢ PU3NIECKUMU MPIIOKESHUSIMU T€OMETPUIECKUX U alreOpandecKux
MeTo10B. [lomyyaemble 3HaHUS Jie)KaT B OCHOBE MaTeMaTHYeCKOrooOpa3oBaHUsl U HEOOXOAUMBI
JUTSI IOHUMAaHWS U TPUMEHEHUS B (DU3HKE.

1.3 MecTo aucuMnauHbl (MOAyJisi) B CTPYKTYpe 00pa3oBaTe/bHOil MporpaMMsl

Hucuunnuna «/{uddepennmanbabie ypaBHEHU OTHOCUTCS K 00s13aTenbHON yacTi bioka
1 «Aucrumiueel (MOaynn)» ydeOHOro 1uiaHa. B cooTBercTBUM ¢ pabouyuM y4eOHBIM IJIAHOM
JMCIUIUIMHA u3ydaeTcs Ha 1 kypce (2 cemectp) mo 3aouHoit (opme oOyuenus. Bun
IIPOMEXYTOUHOM aTTECTAI[MH: 3a4€ET C OLIEHKOM.

OT wu3yuaromero HacTosIIMiA Kypc TpeOyeTcss 3HaHHWE YHUBEPCUTETCKOTO Kypca
«MaTeMaTH4ecKuil aHajau3» B JOCTATOYHO CTPOrOM M YIIIYOJEHHOM H3JIOKEHHH, OCHOBHBIC
CBE/ICHUS U3 TEOPUM ONIpEIeNuTeNei, BbICIIEH anredpbl MO AUCHUIUIMHE «AHaIUTHYECKas
reoMeTpusi M JHMHeWHas anreOpa». 3HaHUS, IOJNyYEHHBIE B 3TOM Kypce, HCIIOJIB3YIOTCS B
JUCLUIUIMHE «YpaBHEHHS] MaTEMAaTUYECKON (PU3HKI».



1.4 IlepeuyeHb IUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHUs 10 AUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMbI

WN3ydyenne naHHOW y4uyeOHOW JAMCHUIUIMHBI HANpaBleHO Ha (OPMUPOBAHHE Y
00yYaroIUXCsl CIETYOIUX KOMIETEHIMH:

Kon 1 HanMeHoBaHMe HHIMKATOPa* TOCTHIKCHUS
PesynpTaThl 00y4eHUS 10 AUCUUILIHHE
KOMIICTCHIIUH
OIIK-1 CnocoGeH npuMeHsTh 3HaeT CIOCOOBI pemieHMs THUIOBBIX 3aJa4 C Y4eTOM
€CTECTBEHHOHAyYHbIE 1 OOLIENH)KEHEPHBIC OCHOBHBIX  TOHATHH W OOmMX  3aKOHOMEPHOCTEU
3HaHMsI, METO/Ibl MATEMaTHYECKOTO aHaIN3a 1 COCTaBJICHUS U perieHus Aud dpepeHINaIbHbIX YpaBHEHHH
MOJICTIMPOBAHUS, TEOPETUIECKOTO U VYmeer pemate 3amaud B 00dacTH AuQepeHIUaTIbHBIX
9KCIIEPUMEHTAIILHOTO UCCIIEA0BAHUS B ypaBHEHHH
npodeccrnoHaNbHOM AEATETPHOCTH Brageer HaBbIkaMu perieHus 3amad Iud(pepeHInanbHBIX
YpaBHEHUU
OIIK-8 CriocobeH NpUMEHSTh MAaTeMaTHYCCKHE 3HaeT KJIACCHYCCKUE 3a7audl (U3UKH, MPHUBOASAIINE K
MOJIECIIH, METO/IbI M CPE/ICTBA IIPOSKTHPOBAHHUS i depeHnranbHBIM ypaBHEHUAM
MH()OPMALMOHHBIX U aBTOMAaTU3UPOBaHHBIX YMeeT CTpOUTh MaTeMaTHuecKHe MOJENH (DU3NUECKUX
cucTeM MIPOIIECCOB, OTHCBHIBAEMBIX mddepeHmansHIMH
YpaBHEHHUSIMHU
Braneer METOJaMH perieHns KJIACCHYECKHX
i depeHnanbHbIX YpaBHEHUI U CUCTEM ypaBHEHUH

Pe3ynpraTel 00y4eHUs MO AMCHUILIMHE JOCTUTAIOTCS B PaMKaX OCYILIECTBICHHUS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITEIIbHOW Pa0OThI 00YJArOIINXCS B COOTBETCTBHH CYTBEPKACHHBIM
y4eOHBIM TUTAHOM.

Wuaukatopel  JOCTHDKEHUS  KOMIIETCHIMH  CUMTAOTCA  C(OPMHPOBAHHBIMH  IPU
JOCTHKEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB 00ydYECHUSI.

2. CTpyKTYypa U coJep:kaHue AUCHUIIMHBI

2.1 Pacnpenenenune TPyA0EMKOCTH TUCIIUIIHHBI 10 BUAAM padoT

OO6riast TpyA0EMKOCTh TUCIUILTHHBI COCTaBIsAeT 3 3aueTHbIX eauHuipl (108 yacoB), ux
pacmpezienieHue Mo Bujgam padoT IpeaCTaBIeHO B TaOIHIle

Bugpt pabot Bcero 2 cemecTp
4acoB (qacer)
KonrakrTHnas padora, B TOM 4ucie: 8 8
AyauTopHble 3aHATHSA (BCETo): 8 8
3aHATHUS JICKIIHOHHOTO THUIIA 2 2
abopaToOpHBIE 3aHITH -
NpaKTHYECKUE 3aHITUS 6 6

CEMHUHAPCKHE 3aHITUS
HNnas koHTaKkTHas padora:

KonTpons camocTosTenbHOM paboThI

(KCP) 4 4
ITpomexyrounas arrecrauus (MKP)

CamocrosiTe1bHasi padoTa, B TOM % %
qucie:

IIpopaboTka 1 HOBTOPEHHE JICKITUOHHOTO

MaTepHaia U Marepruana yaeOHHUKOB U 50 50
y4eOHBIX TTOCOOMIA

MOJrOTOBKA K JIAOOPATOPHBIM H 20 20
MPAKTHYECKUM 3aHSITUSIM

Brimonnenne joManiHux 3agaHui 24 24

(ToATroTOBKA COOOIICHNH, TPE3CHTALIHI)

TloaroroBka K TeKyieMy KOHTPOJIIO 2 2




KoHnrtpoas:

IToaroToBka k 3a4eTy ¢ OLIEHKON

O6mas qac. 108 108
TPYI0EMKOCTh B TOM 4HcJIe
KOHTAKTHAS 8 8
pa6ora
3a4. e] 3 3

2.2 Conep:xaHue JTUCHHNIHHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasenbl (TeMbl) IUCHUILIHHEBL, H3y4aeMble BO 2 cemecTpe (3aouHast popma 00ydeHus)

KonuuectBo 9acos
Bueayaut
Ne HaunmenoBanue pa3zaesnos (Tem) AyRMTOPHaZ Op}i;ﬂ
Bcero pabora
paboTa
JI 113 JIP CPC
1. OCHOBHBIC NTOHATHS, 3a/1a41 U ONPEAETICHUS AUCIUIIIIINHbI 2 16
2. YpaBHeHHs epBoro nopsiaka. MIHTerpupyeMsle TUITbl ypaBHEHUH 2 24
3. da3oBoe ypaBHEHHE 1 HOPMAJIbHBIE CHCTEMBI 2 24
1 epeHnnanbHbIX ypaBHEHUH. DKBUBAJICHTHOCT HOPMAIBbHBIX
CHCTEM JIMHEWHBIM YpaBHEHHUSIM N-TO TOPSAKA
4, Kpaesrie 3amaun 2 24
HUTOI'O no pazdenam oucyuniuHol 96 2 88
Kontpons camoctosTensHoi pabots! (KCP) 4
IIpomesxyrounas attecrarus (MKP)
IToaroroBka K TeKyieMy KOHTPOJIO 2
OO0m1ast TpyT0eMKOCTb TIO TUCIUTLIIHE 108

[Mpumeuanue: JI — nekumu, [13 — npakrtudeckue 3aHsatus / cemunapsl, JIP — maboparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Copaep:xanue pa3iesoB (TeM) JUCHUILIHHBI
2.3.1 3auaTus JeKIHOHHOr0 THIIA

®opmMma
Ne Hamvenosaime Coneprxanue paszjena (TeMbl) TEKYIIETo
pa3zena (TeMbl) KOHTPOII
1. |OcHoBHBIE IOHATHS, |BBenenne. EcTecTBO3HAHME 1 MaTeMaTHIECKUE MOICTH. Y paBHCHHE
3a7a4uy U KaK OCHOBHOH OOBEKT U3y4eHHs B MaTeMaTHuaeckoit moaenu. Monemu, |IIK
ONPEACIICHUS conepxanie quddepeHnransapie ypaBHeHUs. [IpruMeps! 3amad, YO
AUCHHUIIIAHBI NPUBOASIIMX K U depeHraibibiM ypaBHeHusiM. OcHoBHbIe 3a1aun (K
Teopun nuddepeHnmanbHbIX ypaBHeHuH. 3agada Komm
2. |VYpaBHeHus nepsoro |OCHOBHBIE HHTEIPHPYEMbIC THITbI YPAaBHEHUI |-T0 HOpsiKa: ypaBHEHHUs
nopsaka. C Pa3AEIAIOUIMMUCS IEPEMEHHBIMU, JINHENHBIE YPaBHEHHUS.
Hurerpupyembie Opnoponuble nuddhepeHranbHble YPABHEHUS H MPUBOISAIIIMUCS K
THITbI yPaBHCHHH HUM. JIuneitapie tuddepeHuanbable ypaBHEHHUs IEPBOTO MOPSIKa. K
Meron bepnynnu u Jlarpanxa. Ypasuenue bepuysiu. YpaBHenue B YO
noiHeIX g depennnanax. MaTerpupyromuit MHOXuUTEb. Teopema K
CYyILIECTBOBaHMS U €JUHCTBEHHOCTH pelleHus 3anaun Komu s
muddepeHINaIbHOTO YPaBHEHHS TIEPBOTO TOPSIIKA, Pa3peIeHHOTO
OTHOCUTEJILHO POU3BOIHOM
3. |Da3oBoe ypaBuenue|HopmanbHas cucrema auddepeHInanbHbIX ypaBHEH A |-ro mopsaka.
u HOopManbHbIe| BexkTopHas 3anuck. @a3oBoe MpocTpancTBo. Pemenne cuctemsl K
CHCTEMBI nuddepeHIManbHBIX ypaBHeHUH. HTerpanbHast KpuBas. 3amada vO
muddepernmansael |Kommm. JInHelHbIe cucTeMbl quddepeHInaIbHBIX ypaBHEHUH (¢
X ypaBHEHHIA. | KOMIUIEKCHBIMU KO3 (HUIIEHTAMHU 1 CBOOOJHBIMHU WICHAMH).




ODKBHUBAJIEHTHOCTH
HOPMAJIbHBIX CUCTEM
JIMHEHHBIM
YPaBHCHUSM n-ro
MopsIKa

Marpuuno-BekTOpHas 3anuck. [[puHIMT Cynepno3uiuu.
DKBUBAJCHTHOCTH 3aAa4un Kol AJis TMHEHHON cUCTEMBI U
UHTErpanbHOro ypaBHeHHs. Teopema cylecTBOBaHUs U
€MHCTBEHHOCTH pelleHus 3a1aun Koy 11 THHeHHBIX CUCTEM.
JIuneliHbIe OAHOPOHBIE CUCTEMBI. [IpoCcTpaHCTBO peleHui.
dyHaaMeHTalbHas cucTeMa pemeHuil. Bpouckuan. Kpurepuit
TUHEeHON He3aBucuMocTH pereHuit. opmyna OcTporpajackoro —
Jlmysums. [IpencraBnerne o0IIero pemeHus Mpyu MOMOIIH
(yHmaMeHTaNIbHOHM MaTpuIbl. MHOXECTBO (pyHIaMEHTAIBHBIX MATPUILI,
MerTon Bapranu MOCTOSHHEIX, popmyna Ko, Matpuma Komm, e€
cBoiicTBa. JIMHEHHBIE CHCTEMBI C IOCTOSSHHBIMHU KO3 PUIIHEHTaMH.
Haxoxnenne pyHaaMeHTaIbHOM CHCTEMBI PEIICHUH METOIOM
HeoTpeeJICHHbIX K03 (hUIMEeHTOB.

Jluneiinsie oqHOpOIHBIE AN(HEpEeHINATBHBIE YPAaBHEHHUS BTOPOTO
MOPSIJIKA C IIOCTOSIHHBIMH KO3 () (UIIUCHTaMH.

[ToctpoeHue 0o0LIErO pelIeHus B cIydae:

a) Pa3JINYHBIX XapaKTePUCTUIECKUX YUCET;

0) KpaTHBIX XapaKTEePUCTUIECKUX YUCET;

B) B ClTy4ae KOMIUIEKCHO-COTPSKEHHBIX KOpHEH
XapaKTEePUCTUIECKOTO YPaBHEHUSI.

Jluneiinsle HeOqHOPOAHBIE AN GEepEeHIATbHBIC YPABHEHUS

BTOPOTO MOPSIKA C TIOCTOSHHBIMH KO QHUIIMEHTAMHU U TIPaBOi IIK
4acThIO CIENUAIBHOTO BUA. YO
Jluneitnble ypaBHEHUS N-r0 nopsaka. CBeeHNe K TUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuid. Ilpoctpancrso
peleHui oqHOPOAHOTO ypaBHeHUs. BpoHckuaH. Kpurepuii nuHeHOM
HE3aBUCUMOCTH pelIeHU. JInHelHble HEOIHOPOAHBIE YPaBHEHUSI N-TO
nopsiaka, mero] Bapuanuu. Oynkuus u popmyna Komm. YpaBaenus c
MOCTOSIHHBIMU K03 dunrentamu. dyHaameHTanbHas cCUCTeMa
pELICHUH ypaBHEHHUS C TOCTOSHHBIMH Kod(duienTamu. OyHKIu 1
(hopmyna Komu aiist ypaBHEHHS C IOCTOSIHHBIME KO3 HUIIMEHTaMU.
Kpaessle 3agaun ITpumeps! 3a1a4, TPUBOAAIINX K KpaeBbIM 3aadaM. OCHOBHBIE 33714l
teopuu auddepeHnnanbHbIX ypaBHenuid. Kpaepbie 3anauun LlTypma — 1K
JInyBunns. OCHOBHBIE OHSTHS. vO
IIK — nposepka koHcnekra, YO — ycTHbIN onpoc, K — komnokBuym
2.3.2 3aHATHS CeMHHAPCKOIo THNA (IPAKTHYECKHe 3AHATHS)
H dopma
alMEHOBaHUE pa3ziena .
Ne (Tembl) Tematuka 3aHATHH/PabOT TEKYIIEro
KOHTPOJIS
1. | OcHOBHBIC IOHATHS, OCHOBHBIE TIOHITHS TeOPUH A PepeHInaNEHBIX YPaBHECHHHA P3
3a1auu U (pemenne, 3anava Komm, nopsnok ypaBHeHus)
OIpeeNeHUs
JIICTIATUINHBI
2. YpaBHEHUS IEPBOTO OCHOBHBIE HHTETpUPYEMBIE THITB ypaBHEHNUH |-ro mopsaka: TP
MOpsAKa. YPaBHEHHUS € PA3ACIAIOIUMUCS [IEPEMEHHBIMH, JIMHEHHBIE KP
WHTerpupyemsble TUIbI YPaBHEHHS. P3
ypaBHEHUM
3. dazoBoe ypaBHenue |HopmanbHas cucrema andQepeHnuaibHbIX ypaBHEHHH |-ro mopsiaka. TP
U HOpMaJIbHbIE Bexkropnas 3anuce. 3agaua Komm. JIunelHble CUCTEMBI C KP
CUCTEMBI MIOCTOSTHHBIMU K03 ¢puunenramu. Haxoxenne ¢pyHnaMeHTaIbHOM P3
nuddepeHnnanbHBIX CHCTEMBI PEIICHUH METOIOM HEOIpeeJICHHBIX KO3 (HIINEHTOB.
YpaBHEHHUI. Meroj Bapuanyy NOCTOSHHBIX, popmyia Komm.
DKBUBAJIEHTHOCTD JluneliHble ypaBHEHUs 2-T0 Mopsiaka. JIMHEetHbIC ypaBHEHHS N-TO TP
HOPMaJIbHBIX Topsijika. Y paBHEHHS C OCTOSIHHBIMHU KO3()(UIIMEHTaMH. KP
CHCTEM JIMHEHHBIM DyHAaMEHTaIbHAs CUCTEMA PELLIEHUI YPABHEHUS C IOCTOSIHHBIMU P3
yPaBHEHUAM N-TO ko3 punmentamu. dynkius u Gopmyna Kommmn s ypaBHeHus ¢
nopsaKa MIOCTOSTHHBIMH K03 drnueHTaMy. MeTos BapHaliy MOCTOSHHBIX.
4. Kpaesnie 3anauu Kpaesere 3agaun llItypma — JInyBumns. OCHOBHBIE HOHSTHS. P3




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

2.3.3 lIpumepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEeKTOB)

He npenycmoTpensl.

2.4 TlepeyeHb y4eOHO-METOAUYECKOTO O0ecriedeH sl IJIsl CAMOCTOSITeIbHOIH PadoThI
00y4YaIIUXCs M0 JUCHUILINHE (MO1YJIIO)

Ne Bug CPC

HepequL quGHO'MeTOZ[quCKOFO obecneueHus JUCHUIIINHEI I10
BBIMIOJIHEHUIO CaMOCTOSTEIbLHOM pa60T1>1

IMoaroToBKa K TEKymIemy
KOHTPOJIIO

1. Meroaudeckne yKa3aHUs Uil MOATOTOBKH K 3aHATHAM JICKIIMOHHOTO M
CEeMHHApCKOT0 THINA. YTBepkAeHbl Ha 3acefanuu CoBera (akynpTera
MaTeMaTHKH ¥ KoMIbloTepHbIX Hayk @PI'BOY BO «Ky6I'V». IIpoTokon Ne 5
ot 05 mas 2022 r.
2. Meroauyeckrue yKa3aHUs II0 BBITIOJIHEHUIO CaMOCTOSTENIBLHOH paboThI
oOyuatormuxcsi. YTBepxkJIeHbl Ha 3aceiannu CoBera (hakyabTeTa MaTeMaTHKU
n xomnbroTepHbIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas
2022 .
3. Meroanueckne yKa3aHUs MO HCIONB30BAHNIO WHTEPAKTHBHBIX METOJIOB
o0ydeHus. YTBepkaeHb! Ha 3acenaHnu CoBera (haKyIbTeTa MAaTEMaTHKU U
komnboTepHEIX HayK @TBOY BO «KyoI'V». [Ipotokon Ne 5t ot 05 mast 2022
T.
Mertonnueckne yka3aHHs 110 MOJATOTOBKE 3cce, peepaToB, KypCOBBIX PadoT.
Y1BeprkaeHs! Ha 3acenannn Cosera GakysIbTeTa MATEMAaTHKHA HKOMITBIOTEPHBIX
Hayk ®I'BOY BO «KyoI'Y». IIporokon Ne 5T ot 05 mas 2022 r.

BeinonHeH#e 1a00paTOPHBIX
paboT u pacyeTHo-
rpadUUeCKuX 3a1aHui

1. Meroauyeckue yKa3aHUS 1O BBIMOJIHEHUIO JabOPaTOPHBIX pPadoT.
YrBepkneHsl Ha 3acemaHun  CoBera  QakynpTeTa MaTeMaTHKH |
komnboTepHEIX HayK DT'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.
Meroanueckre yKazaHHS I10 BBINOJHEHHIO pacdeTHO-TpaUUecKUX 3aJaHHi.
YrBepkneHs! Ha 3aceganun CoBeTa (axKynbTeTa MaTeMaTHKH |
komnboTepHEIX Hayk PI'BOY BO «KyOoI'Y». [IpoTokor Ne 5 ot 05 mas 2022
r.

YyeOHO-MeTOANYECKIE

MaTCepHuaJibl JIA CaMOCTOSATEIbHOU pa6OTLI o6yqafo1unxc51 n3

YuCiia MHBAJIUAOB M JIUI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10poBhs (OB3) nmpenocTtaBisitoTcst
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3J0POBbS U BOCIPUATHS HH(POPMAIIUU:

Jyist Ut ¢ HApYIIEHUSIMU 3PEHUS

— B meyaTHOU (hopMe YBETMYCHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA,

— B hopme ayanodaiina,
— B mIeyaTHo# popme Ha

si3p1ke bpaiins.

I[J'ISI Jiu1 ¢ HApYUICHUAMU ClIyXa:

— B TIe4aTHOU popme,

— B (hopMe 3IeKTPOHHOTO JJOKYMEHTA.
Jjig U1l ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTeNIbHOTO armapara:

— B [le4aTHOH (opme,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA,

— B hopMme aynnodaiina.

HaHHBIfI MNEPECUYCHb MOXET OBLITH KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA

00yJaromuxcs.

3. Oﬁpa30BaTeJIbHLIe TEXHOJOIuHM, NIPUMEHACMbIC IPU OCBOCHUU TUCHUINIJIHHBI




B Xxome wu3ydeHus [AUCHUMIUIMHBI TMPEAYCMOTPEHO HCIOJIb30BAHUE  CIIEAYIOIINX
0o0pa30BaTEeNbHBIX  TEXHOJOTMH: JIEKIMM, TPAKTUYECKUE 3aHATHUs, THUIIOBOM  pacuer
(MHIMBHYyaJIbHOE JOMAIIHEE 33/1aHNE), CAMOCTOSATEIbHAs pad0Ta CTYAECHTOB.

KoMmneTeHTHOCTHBIM MOAXO0J B pamKax IpernojaBaHUs IUCLUIUIMHBI pealn3yercs B
UCIIOJIb30BaHUN HWHTEPAKTUBHBIX TEXHOJOTUMH M AaKTHUBHBIX METOAOB (IIPOEKTHBIX METOJUK,
MO3rOBOI'0 HITypMa, pa30opa KOHKPETHBIX CHUTYyallui, aHaiM3a MeJaroru4eckux 3aaad, MHbIX
¢dopm) B coueTaHUM ¢ BHEAYAUTOPHOU PaOOTOM.

NudpopmallMOHHbIE  TEXHOJOTMM, MPUMEHsSEMble IMpPU  HU3YYEHUU  JIUCLMILIMHBIL:
UCTOJNBb30BaHUE  HMH(DOPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B  HMH(OpMarMoHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh MIHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIC TEXHOJIOTHH, IPUMEHAEMbIC TIPU U3YYSCHUH JUCIUTUIMHBI
— JJA JMIl C OTPaHMYCHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbSl IPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTAllMM C NCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

CamocrosrenbHass paboTa CTYAECHTOB SIBJI€TCSI HEOTHEMIIEMOM 4YacThlo Ipolecca
noarotoBku. [log camocrosTebHON pabOTON MOHUMAETCS YacTh y4eOHOM IITaHUPYEMON paboThI,
KOTOpasi BBIMOJIHAETCS MO 33JaHUI0 U IIPU METOAMYECKOM PYKOBOJCTBE MpernojaBareis,Ho 0e3
€ro HEMOCPECTBEHHOI0 Y4acTHs.

Bunsl camoctosiTenbHON paboThl 110 Kypey:

a) 1O LEJISIM: TIOATOTOBKA K JICKIMAM, K IPAaKTUYECKUM 3aHATHIM, K KOHTPOJILHOU padoTe,
K 9K3aMEHY, BBIIIOJHEHHE TUIIOBOTO pacyeTa, HOAr0TOBKA MPOEKTHOTO CEMECTPOBOTO 3a/1aHUs B
BU/JIE PE3ECHTALUY.

0) 1o xapakTepy paOOTbl: U3y4EHUE JIUTEPATYPhl, KOHCIIEKTA JIEKLMI1; ITOMCK JINTepaTyphbl
B OMOIMOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHIyEMOW JJIsi CaMOCTOSITEIbHOTO M3Y4YEHUSI HAyYHOU
JUTEpATyphl; pelIeHue 3aay, OAr0TOBKA IIPOEKTa.

JUig i ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI IIPEYyCMOTPEHA OpraHU3alMs
KOHCYJIbTAllMH C UCII0JIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoYHbIE cpecTBA I/l TEKYIero KOHTPOJIs YCIIeBAeMOCTH U MPOMEKYTOYHOI
arrecTaluu

OIICHO‘-IHI)IG cpeacrtBa MNOpeAHA3HAUCHBI JIA KOHTPOJAd W OLCHKHU O6pa3OBaTeJ'II>HI>IX
JOCTHXEHUI 00y4aronuxcs, OCBOMBIINX MPOrpaMMy Y4eOHOH AMCHUITIMHBI
«Iuddepennmanbupie ypaBHEHUSD.

OIICHO‘-IHI)IG Cp€ACTBA BKIIOYACT KOHTPOJIBHBIC MAaTCPUAJIBI JJISI MMPOBCACHUA TCKYILICTO
KOHTpoJisi B (hopMe pa3HOYPOBHEBBIX 3aJaHH, CHUTYAI[MOHHBIX 3aJa4 U MPOMEXYTOUHON
aTTecTanuu B (hopmMe BOMPOCOB U 33JJaHUM K SK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB 1JIsA TeKymeﬁ H l'lpOMe)KyTO‘-IHOi/i arrecranmumn

Ne KOH 1 HAMUMCHOBAHHC HanmeHnoBanue 01IeHOTHOTO CpeacTtBa

PesynbraTe! 00ydeHns

UHIUKaTOpa . IIpomexxyTrounas
8 p (B cooTBeTcTBHH C 1. 1.4) Texymuii KOHTPOJIb p YT

n/m
(8 cootBeTcTBUH C 11. 1.4) aTTecTalus

OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBEHHOHAYYHbIC U
oO0IIenH)XeHepHBIE

3HAHUS, METOIbBI
Bnaneer HaBpIkaMu

MaTEeMaTHYECKOTO Bomnpoc na
peuieHus 3anaqd Konrponshas pabora Nel

1 | ananuza u 3a4ere ¢

nuddepeHnmaIbHbIX Konnoxuym -

MOJIETTUPOBAHUS, N OIICHKOM
YpaBHEHH

TEOPETUYECKOI0 U 1-3
JKCIEPUMEHTAITEHOTO
HUCCIICA0OBAHUA B
npodeccnoHaTLHOMI
JIeSITeIbHOCTH




OIIK-8 Criocoben
MPUMEHSTh
MaTeMaTHYECKHE MOJIEIIH,

VYMeer cTpouth
MaTeMaTH4ecKHe

MoJeTH (HPU3HIECKUX Bompoc Ha
METOJIBl M CPE/ICTBA o
2 MPOLIECCOB, TwumoBoii pacuer 3a4eTe C
MPOEKTUPOBAHUS o
o OIUCHIBAEMBIX OLICHKOH
MH(OPMALMOHHBIX U
pmart mudhepeHInaIbHBIME 4-7
ABTOMATH3MPOBAHHBIX
YpaBHEHUSIMH

CUCTEM

TunoBbie KOHTPOJIbHbIE 32/IaHNUS WM HHbIE MaTepUAJIbl, HeO0OX0ANUMBIE JJIs OLleHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIMX ITANbI
(opMupoOBaHUA KOMIIETEHIMI B MpoLiecce 0CBOEHUsI 00Pa30BaTeJIbHOI MPOrpaMMbl
Ilpumepnulit nepeuenv 60npocoe u 3a0anuil
1. Haiitu peuienue ypaBHEHUM

a) 2ty1- x2dt+ xdx= 0;

6) Y=€%+§’yﬂkﬂ:

X

B) tX'——— =t;
t+1
r) X'— xtgt+ x2 cost=0:
n) (x+3y)y' =1
X'=y-T7x
2. Pemnts 3a1auy Komm {y, _ XSy oy x(0) =1, y(0)=2.
jx' =2X+Yy+212
3. Pemmts cuctemy 4 Y =27 —X ,hi=-1, A23=1.
|2'=32-2x

X' =2y —5x
y' = x—6y—2eX"

4. PemmTh TMHEHHYIO CUCTEMY {

5. Haiitu ®CP, ol1ee pemieHue TMHEHHBIX YpaBHEHHIHA:
a) X' +2X +x=0;

6) 9 + X" =0.
6. Peruth 3amauy Komm:

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

7. Bemmucars ®CP, ecnu U3BECTHBI KOPHU XapaKTEPUCTUUECKOTO YpaBHEHHS
a) h12=0; A34=—6; A = 2£7i;
0) A12=2; A34=—1+4iQ; Aspg=— 144i.
8. Asnsores u Gymxumn X (t) =€” —e™u X, (t) =2e* + e JIH3 pemenusamu ypasuenns
X' —x' —6x=0?

9. Petuth ypaBHeHHE, UCTIONB3Ys (pyHKIMIO Kormm:

X' —8x"+17x =¢e", x(0)=x'(0)=0.




' '
10.PemmTh YpPaBHCHUE MECTOAOM Bapruallvui ITPOU3BOJIBHBIX ITOCTOSAHHBIX

e+1

11. PemmnTh ypaBHeHME 110 BUAY cBoboxHoro uwtena X —4x =15t +sin 2t .
Bonpocs! K KOJUIOKBUYMY

1.  ®wusnyeckue U reOMETPUUECKUE 33/1a4H, TPUBOAALINE K TU(PEpeHIIHATLHOMY
YPaBHEHHUIO.
2. [Tonsarue oObikHOBeHHOTO AU depeHnmansHoro ypasueHus. OOmiee U 4acTHbIC
pemienus. I'paduk pemieHus.
3. Juddepennnansabie ypaBHEHUS TIEPBOTO Hopsiaka. 3anada Komru.
4. I'eomerpuueckass  uHTepnperanus  auddepeHuuanbHoro  ypaBHenus.  [lose
HarpasjaeHui. MeTox H30KIJIMH.
5. Juddepenunanbable  ypaBHEHHMs  MEPBOrO  MOPSAAKA C  pa3JesAIOIIUMUCS
NEPEMEHHBIMH.
6. Opnnopoausie nuddepeHuanbHbe YpaBHEHHS.
7. YpaBHEHUS, TIPUBOASALINECS K OAHOPOJIHBIM YPaBHEHHUSM.
8. Jluneitnsie nuddepeHIanpHbie ypaBHEHUS IEPBOTO MOpsaka Y paBHeHue bepHymnu.
9. Mertox bepaymnu u Jlarpanka penieHus JMHEHHOTO Au(epeHIHaTbHOTO ypaBHEHUS
MIEPBOTO MOPSIKA.
10. VYpaBHeHue B MONHBIX Auddepenimanax. MHTerpupyrommii MHOXKUTEI.
11.  TlonsiTHe METPUYECKOTO MpOCTpaHcTBa. [IpuHIUT CKATHIX OTOOpAKEHUH.
12.  Jloka3aTenbCTBO  TEOPEMBI  CYIIECTBOBAHUS M  E€IWHCTBEHHOCTH  PEIICHHS
muddepeHIMaTbFHOTO YpaBHEHHsI IEPBOTO MOPSIIKA.
13. Oco0sie pemenus qudpepeHnranbHbIX ypaBHeHn. Orubdaromias ceMeicTBa KPUBBIX.
14.  JluddepeHumanbHble ypaBHEHHs BBICIIUX IMOPSJIKOB, OCHOBHBIE MOHATHS. Teopema
CYIIIECTBOBAHHS U €IMHCTBEHHOCTH
15. JluddepenuumanpHple ypaBHEHHS BBICHIMX MOPSAKOB, JOMYCKAIOIINE MOHMKEHHS
HopsijIKa:

a) ypasuerus uga YO = f(X);
0) ypaBHeHnus Buja F (x, y®, yed y(”)) = 0, He comepKaIine MCKOMON (QYHKIINY;

B) YpaBHEHHS BHJA F(y, y}"{...,y(")): 0, He coaepxkalue HE3aBUCUMOIO

MNEPEMEHHOTO.

16. Jluneiinble onHOpOAHBIE MU PepeHInaIbHbIE YpaBHEHUS BhICIIEro nopsaka.JInHeliHo
3aBUCHUMBbIE M He3aBHUcUMble ¢yHKuuu. Onpenenutens Bponckoro. ®yHaameHTalbHas
cuctema peueHuil. OOmiee pemieHue IMHEHHOrO OJHOPOJHOTO AU(PEpEeHInaTbHOIO
YpaBHEHHS.

17.  JluneiiHble HeonHOpoAHbIE AU(QepeHInaTbHble YPAaBHEHMsI BBICHIETO MOPSAIKA.
CrpykTypa obuiero peutenus. Meron Jlarpanka Bapuanuy npou3BOIbHOM MOCTOSTHHOM.

18.  JlumeitHple onmHOpomHBIE U (dEpEeHIINATBFHBIE YPaBHEHUS BTOPOTO TMOpsIKA C
NOCTOSHHBIMU K03 punmenramu. [Toctpoenue obiiero pemieHus B ciyyae:

a) pa3IMYHbIX XapaKTePUCTUYECKUX YHCET,

0) KpaTHBIX XapaKTePUCTHUECKUX YHCET,;

B) KOMIIJIEKCHO-COIPSDKEHHBIX XaPaKTEPUCTUUECKUX YUCEI.

19.  Jluneitabpie HEOqHOPOAHBIC TUDPEpEeHITNATBHBIC YPABHEHHUS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU K03()(DUITMEeHTaMU U TIPAaBOM YaCThIO CIIEUAIBHOTO BUAA (TIOMCK YaCTHOTO
pEIICHUST METOIOM HEONpeIeICHHBIX KO3(PPHUIINEHTOB):

a) f(x)= e*.



6) f (x)= P (x).
B) f (x)= e**(acosPx+ bsinpx).



IIpumepHbIe BOPOCHI HA 3a4€T C OLEHKOM:

1. duddepenunansHoe  ypaBHeHHEe  mepBoro  mnopsiaka.  OCHOBHbIE — TOHATHUA.
['eomeTprueckuii cMbICT YpaBHEHHS IEPBOTO MOPSAIKA.

2. YpaBHEHUS C pa3JeNIOIUMUCA IEPEMEHHBIMHU U MIPUBOISAIINECS K HUM.

3. Jluneiinsie quddepeHunanbHble YpaBHEHHs IEPBOTO MOPsIIKa U MPUBOISIINECS K HUM.

4. Cuctembl 0OOBIKHOBEHHBIX nu(pdepeHnaibHbIX yYpaBHeHUd. BekTopHas 3anuch. 3agaua
Komm.

5. Cuctembl TMHEHHBIX U depeHINaTbHBIX YPaBHEHUN B HOPMaJIbHOU (popme, MaTpUUHO-
BEKTOPHAs 3alIUCh. DKBUBAJIEHTHOCTh KOMILJIEKCHON U BELIECTBEHHON CHUCTEM.

6. Teopema cymuiecTBOBaHMS U €JMHCTBEHHOCTH pelieHus 3aaaun Komm uist TuHeitHon
CUCTEMBI.

7. Jluneitnple cucteMbl AudQepeHInaTbHbIX YPaBHEHUM, MPUHIMUIN CYNEPIO3UIIUN
pEeLIeHUI U CIIEICTBUS U3 HETO.

8. JluneitHas 3aBHCHUMOCTh U HE3aBHUCHMOCTH BeKTOp-QyHKuMiA. JIuHeiiHbIe OAHOPOIHBIC
cucteMsbl. [IpocTpaHCTBO pelIeHUN.

9. ®ynnamentanbHasg cuctema pemenuid Onpenenurens Bpouckoro. Kpurepuit nuneitHoin
HE3aBUCHUMOCTH PELICHUH OJHOPOAHONU CUCTEMBI.

10. ®ynnameHTanpHas MaTpuiia, cBoictBa. OOlee penieHne TMHEHHOM OHOPOTHOM
CUCTEMBI.

11. JIuneiinple HEOAHOPOHBIE CUCTEMBI AU PEepeHIInaTbHBIX YpaBHeHHH. MeTo1 BapUaluu.
®opmyna Komm.

12. Marpuna Komu u ee cBoiicTaa.

13. Jluneitnple  cuctemMbl  JUQQepeHIUANbHBIX ~ ypaBHEHMH  C  MOCTOSIHHBIMH
koapdunmentamu. Teopema o GyHIaAMEHTATBHON CUCTEME PEIICHUN.

14. JIuneiitnple onHOpOAHBIE JU(EpeHMaIbHbIE YpaBHEHUs BTOPOrO MOpPSJIKa C
NOCTOSIHHBIMU Koa(dunmenTamu. [loctpoenne oO1iero pemieHus B ciyyae:
a) Pa3JINYHbBIX XaPAKTEPUCTUUECKUX YUCEIT;
0) KpaTHBIX XapaKTEePUCTUUECKUX YHCET;
B) B Clly4ae KOMIUIEKCHO-COTPS’KEHHBIX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHUS.
15. JIuneitnble HeoqHOPOIHBIE MU DepeHIIMaTbHBIE YPABHEHUS BTOPOT0 MOPSAKA C
HOCTOSIHHBIMU K03()(hUITMEeHTaMH U IPaBOM YacThIO CIEUATbHOTO BUJA:

a) f (x)= e**.
o) f (x)= e“P,(x).
B) f (x)= e®(acospx+ bsinpx).
16. JIuneitaple quddepeHnnanbable ypaBHEHU N-TO MOpsIKa (OCHOBHBIE ONpeAeTIeHHUs,
MpUMepHhI). DKBUBAIEHTHOCTb JTUHEHHON CHUCTEME.
17. Teopema 0 MpOCTPaHCTBE PEUICHUI JIMHEHHOTO OJHOPOJHOTO AU(HEpPEeHINaATHHOTO
ypaBHEHHUA N-TO MOPsIIKA.
18. JIuneitHass 3aBUCUMOCTH W  He3aBUCUMOCTh (GyHKkumiA. Kpurtepwit  nuHEHHON
HE3aBHCHMOCTH PEIICHUN OJJHOPOIHOTO MU PepeHIInaIbHOTO YpaBHEHHS N-TO MOPsAKa.
19. dyrmameHTanbHAs CHCTEMA PEIICHH, €€ CBSA3b C OOIUM PEeIICHHEM YPaBHECHUSI.
20. JluneitHoe HeogHOpoaHOE AU epeHnnanTbHOe ypaBHEHUE N-T0o nTopsiaka. [IpuHiun
CYNEPIIO3ULNH PELLICHUH U CIEICTBUS U3 HETO.



21. Metona Bapuaiuu Jyisi JUHEMHOTO HEOTHOPOAHOTO MU depeHITHaTbHOTO YpaBHEHUS N-
0 TIOPSIIIKA.

22. @ynkus Komm. ®opmyna Ko,

23. Teopema o QyHIAMEHTATBLHOW CUCTEME PEUICHUH JTHUHEWHOTO Mud(dHepeHIHaTLHOTO
ypaBHEHUS N-TO MOPSIJIKA C TIOCTOSTHHBIMU KO3 PHUIICHTAMHU.

24. HaxoxxaeHre YacTHOTO PEIICHUs JTUHEHHOr0 HEOIHOPOJHOTO Au(QepeHInaTILHOrO
ypaBHEHHsI N-T0 MOpsiiKa o BUAY cBOOOAHOTO uieHa f(X).

25. @ynkuusa Komm ans nuneitHoro auddepennnansHoro ypaBHeHHs! N-Tro MOpsiIKa ¢
NOCTOSTHHBIMU K03 punimenramu.

26. KpaeBble 3a1aun (onpeesieHus, IpUMEpHI).

Tunossie 3a0auu, piHOCUMbLE HA 3a4em C OUEHKOTL
1. Pemuts 3anauy Komm: y'ctgx — y = 2ctgx, y(0)=1.

X'=2x+4y-8
2. Penutsh cucremy: .

y' =3x+6y
3. Pemnts ypasuenne: X — 4X' +3x =€ .
4. Pemnts kpaeByto 3anauy: Y —y =1, y(0)=0, y(1)=0.

OneHouHBIE CpeACTBA Ui MHBAJIUAOB W JUI[ C OTPAHWYCHHBIMH BO3MOXHOCTSIMHU
3J10pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIMBUAYAIBHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEN:

— NpH HEOOXOAMMOCTH WHBAIUAAM W JIMIAaM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3J10pOBbsI ITPEIOCTABIISIETCS TOMOJIHUTENIBHOE BpeMs JJIsl IOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBEJICHUH TPOLIEYPHI OIICHUBAaHUS PE3YyIbTaTOB O0yUYCHHS MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3H C MX MHIUBUAYAITLHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JAJIs1 00YYarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YIbTaTOB OOYYECHUS TIO JUCIHHUIUTMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yNIbTATOB OOYUYEHHS] WHBAIMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMM 3JI0POBbsI 110 JUCHMIUIMHE (MOAYJIO) NpeaycMaTpHBaeT MpeAoCTaBlIeHUE
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHUUYEHHSIM WX 370POBbS W BOCIIPHUSATHS
uHpOpMaLUH.

JUiist TUTT ¢ HapYIIICHUSIMU 3PEHUSI:

— B eyaTHOU (hopMe yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst man ¢ HapyIEeHUsIMU CITyXa:

— B [I€4aTHOH (opme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMU ONTOPHO-/IBUTaTEIbHOTO arlnapara:

— B TIe4aTHOU popme;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN epeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

KpuTtepun oneHuBaHus pe3yabTaTOB 00y4eHHUS
Onenka Kpurtepun onieHnBaHMsI 110 3a4€Ty C OLIEHKOU
Bricokuit OIIEHKY «OTJWYHO» 3aCIy)KUBA€T CTYACHT, OCBOUBIIMN 3HAHUS,
YPOBEHb «5» YMEHUS, KOMIIETEHIMM M TEOPETHUYECKH MaTtepuayn 0e3 mpoOesios;




(oTIM4HO) BBITOJIHUBLIMNA BCE 3aJ[aHUA, NMPEIyCMOTPEHHbIE yYEOHBIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; MPaKTUYCCKHE HaBBIKA
po(heCCHOHAIILHOTO IPUMEHEHUS] OCBOCHHBIX 3HAHUI C(HOPMHUPOBAHEI.

Cpennnii OIICHKY «XOpOII0» 3aCIyXUBAET CTYACHT, MPAKTHUYECKU TOIHOCTHIO

YPOBEHB «4» OCBOMBIIMK 3HaHWS, YMCHHUs, KOMIICTCHIIMM M  TEOPETHUYCCKHIA

(xopor10) MaTtepuan, yudeOHbIe 3a/laHusl HE OICHCHBl MAaKCHUMAIbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C()OPMHUPOBAI IPAKTHUECKNE HABBIKH.

[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEIHHO» 3aCIyKUBAET CTYACHT, YacTHYHO C

YPOBEHB «3» npoOenamMu  OCBOMBINWN  3HAHWS, YMCHHUS, KOMIICTCHIIMU U

(YZOBIETBOPUTE | TEOPETUUYECKUU MaTepuay, MHOTHE YydYeOHbIe 3aJaHus MO0 He

JIBHO) BBIIIOJTHWIJI, JIMOO OHU OIICHEHBl YHCIOM OallyioB OJIM3KUM K

MUHHMaJIbHOMY, HEKOTOPBIE MPAKTHYECKUE HABBIKH HE C(HOPMHUPOBAHEI.

MuHUMANBHBIA | OLEHKY «HEYIOBICTBOPUTEILHOY 3aCIyKUBACT CTYACHT, HE OCBOMBIIHUI

YPOBEHB «2) 3HaHUS, YMEHUS, KOMIICTCHIIMM U TEOPETHUYCCKUI Marepuai, ydeOHbIe
(HEYyIOBJICTBOPH | 3aJaHUs HE BBITIOJHWI, IPAKTHYECKNE HABBIKK HE CHOPMUPOBAHEI.

TEJIHLHO)

OneHouHble cpeacTBa Uil MHBAJIUAOB U JIUI C OTPaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C y4ETOM MX MHIMBHIYAIBHBIX ICUXO(PHU3HUECKUX 0COOCHHOCTEH.

— NpU HEOOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPAaHWUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBS ITPEAOCTABISICTCS JJONOJIHUTEIBLHOE BPeMS JUIS OJATOTOBKH OTBETA Ha IK3aMEHE;

— IIpH TPOBEJICHUH TPOLIEYPHI OIICHUBAHUS PE3yIbTaTOB O0YyUCHHSI HHBAIUAOB H JIUIL C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbS IIPEAYCMAaTPUBACTCS MCIOIb30BAaHHE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C X MHIWBUAYAILHBIMUA OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUYAIOIIUXCSl C OTPAHNYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI
U WHBAIWAOB TPOIEIypa OICHUBAHUS pPE3YIbTaTOB OOYYECHUS TIO JUCHUIUTMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Iponienypa oneHMBaHUsI PE3yNbTAaTOB OOyUYEHHs] MHBAIHMIOB U JIMI[ C OTPAaHWYCHHBIMU
BO3MOXKHOCTSIMM 3JI0POBbsI 110 JUCHMIUIMHE (MOAYJIO) NpeaycMaTpHBaeT HpeoCTaBlIeHUE
uHpopManuu B (opMmax, aTaNTUPOBAHHBIX K OTPAHWUYCHHUSIM WX 370POBbS W BOCIPHUITHS
UHpOpMaLUu:

JUist TUTT ¢ HapYIICHUSIMU 3PEHUSI:

— B [I€4aTHOU (hopMe yBETMUEHHBIM IIPHUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIeHUs MU CllyXa:

— B TIe4aTHoM opme,

— B (hopMe 3IeKTPOHHOTO JJOKYMEHTA.

Jli1st TUTI ¢ HApYIICHUSIMU OTTOPHO-/IBUTATEIHHOTO arlapara:

— B [Ile4aTHOH (opme,

— B (hopMe 2IEeKTPOHHOTO JJOKYMEHTA.

JlaHHBIN MepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. [lepevenn yuyeOHOI JuTEPATYpPbl, HHPOPMAIMOHHBIX PEeCYPCOB M TEXHOJIOTMii

5.1. Yyednas aureparypa

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

2. TlerpoBckwmit U. I'. JIeknuu 1o TeoOprur OOBIKHOBEHHBIX AU PEpEeHIINATHHBIX YPaBHESHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3amad 1o auddepeHnrnaIbHbIM YPAaBHEHUSAM M BapUAIMOHHOMY HCYHCIICHHUIO
[DnexTpoHHBIH pecypce] : yuebd. mocobue — DnekTpoH. naH. — Mocksa : M3naTenbeTBo



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

"Jlabopatopus  3Hammi", 2015, — 222 ¢. —  Pexum  jgocryma:
https://e.lanbook.com/book/70710/

4. Jlemunosuu b. I1. Jleknuu mo matemarudeckoil Teopuu ycroiumBoctu. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

5. bubuxos 0. H. Kypc o6bikHOBeHHBIX nuddepennnansubix ypaBaenuit. CII0. «Jlanby,
2011. www.e.lanbook.com/view/book/1542/

Jns ocBO€HUS NMCHUILIMHBI MHBAIWJAMHU W JIMIIAMUA C OTPAHUYECHHBIMU BO3MO>KHOCTSIMU

3JI0POBbSI UMEIOTCS MU3JIaHUS B AJIICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX

«Jlanvy» u «bubIUOKTYOY.

5.2. Ilepuoauyeckas Jureparypa

Vkazviearomea  newamuvle  nepuooudeckue uzoanus u3z  «llepeuns  neuamuwix
nepuooudeckux — us0aumuu, xpawawuxci 6 Gonoe Hayunmou  oubnruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponnwvie nepuoouyeckue uz0anus, ¢ yKkazanuem
aopeca cauma 21eKMPOHHOU BepCull JHCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM UMeem
Kyory:

1. Basel ganubsix komnanuu «ct Beroy» http://dlib.eastview.com

2. Dnextponnas 6ubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM 4YHcJie COBpeMeHHbIe MpodeccuoHaTbHbIe 0a3bl
JAHHBIX U I/IH(])OpMaIII/IOHHbIe CIIPaBOYHBIEC CUCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTembl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» 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

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnuorexa (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBBI BEAYHIUX 3alIaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas 3nekTpoHHas OMOIMOTEKa (OCTYN K DIEKTPOHHONU OMOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit oubiunoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubmuorexa um. b.H. Enbriuna https://www.prlib.ru/
9. DmnextponHas koymekus Oxchopackoro Poccuiickoro @onga
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks:_https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. VuuBepcuretckas nnpopmarnronnas cucrema POCCHUS http://uisrussia.msu.ru

g wbnE
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HNHpopManHoHHBIE CIIPABOYHbIE CHCTEMbI:
1. KoncynsranT [Intoc - cipaBouHas npaBoBas cucTeMa (JOCTYII IO JIOKaIbHOM CeTH ¢
KOMITBIOTEPOB OUOINOTEKHN)

Pecypchbl cBOGOIHOTO T0CTYNA:

1. AwmepukaHckas nateHTHas 6a3a gaHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKKX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

4. MMUHHUCTEpPCTBO HayKH M BbICIIEro oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblit moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cucrema "ExrHOe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas koyexius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. dexepaibHBIN IICHTP HH(OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt I'ocymapCTBEHHOTO MHCTHTYTa PycCcKOro sizbika nMeHu A.C. [Tymikuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaroHHbIH mopTan "Pycckuii s3eik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKHX TOJKOBBIX clioBapeit hitp://www.glossary.ru/;

12. CnoBapu u sHnukiIoneuu http://dic.academic.ruf/;

13. OOpazoBarenbHbIii opTan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepanuun. Bonpocsl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIE YJICKTPOHHBIC 00pa3oBaTeJbHbIC H HH(POPMALHOHHBIE pecypChI

KyoI'Vy:

1. Cpena MoayibHOTO TMHaMHU4Yeckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHBIX TIJIaHOB, Y4E€OHO-METOJIMYECKMX KOMIUIEKCOB, IyOJUKaMi u
koHpepentmii http://mschool.kubsu.ru/

3. bubnmnorexka  MH(pOPMALMOHHBIX  PECYPCOB kadeapel  MHPOPMALMOHHBIX
obpasoBatenbHbIx TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB gfokymeHToB KyoI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE PEeCypchl Kadeapsl WHPOPMAIMOHHBIX CHUCTEM U
TexHosioruil B oopazoBanuu KyoI'Y u nayuno-meroaunyeckoro xxypHana "IHIKOJIBHBIE I'O/IbI"
http://icdau.kubsu.ru/

6. MeToauyeckune yKazaHus 1/l 00y4aroLUXCs 10 0CBOCHHIO THCIMIIJIMHBI

OCHOBHBIM HCTOYHHUKOM TEOPETUYECKON HH(OPMALINU SIBISIFOTCS JIEKIUH. Takxke moJe3HO
B cllyyae 3aTpyJHEHHUH oOpamiarbCsi K peKoMeHayeMol nurteparype. Cnenyer ¢ OoObIIOi
OCTOPOKHOCTBIO OTHOCUTHCS K CIIPAaBOUHBIM MaTepHajaM U MpUMepaM MoIydaeMbIM C ITOMOIIBIO
CTaH/IapTHOIO NIOMCKA B UHTEPHETE, TAK KaK HET TapaHTUH €ro JOCTOBEPHOCTH.

B ocBoeHnu AMCHUIUIMHBI UHBAJTUIAMH U JIMIAMHU C OTPAHMYEHHBIMU BO3MOKHOCTSIMH
3I0pOBbsl 0OJIBIIOE 3HAYEHHWE HMMEET HHIUBUAyalbHass yueOHas paboTa (KOHCYIbTallUU) —
JIOTIOJIHUTEIbHOE Pa3bsICHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYNbTAlMM 10 TpPEeIMETY SBISIOTCS BaXHBIM  (DakTopom,
CIOCOOCTBYIOLIUM MHJMBUyaTN3alliid O0y4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MU OO0y4arollMMCsl HWHBAJIUAOM MM JIMLOM C OTPaHUYCHHBIMH
BO3MO>KHOCTSIMH 37J0POBBbS.
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7. MaTrepuajibHO-TEXHHYECKOe 00ecreyeHne Mo TUCHUILINHE (MOYJII0)

HanmenoBanue crienuaibHbIX OCHAIEHHOCTD CIIEHUATBHBIX ITepeyeHb TUIEH3NOHHOTO
[IOMEILEHUI MIOMEILEHU N MIPOTPaMMHOTO 0OecTIedeHNS
VYueGHble ayIUTOPHU st | MeGens: yueGHas MeGenb Microsoft Office
HPOBEACHUS 3aHATHI JIeKIHOHHOTO | TexHuueckue cpeacTBa 00yUeHHS:
THIIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
VYueGHble ayAUTOPHU st | MeGens: yueGHas MeGenb Microsoft Office
[POBEICHUSI 3ansITHil | TexHHYecKHe cpeacTBa O0yYEeHHUS:
CEMHHAPCKOT0 THUMA, TPYMNOBBIX M | 3KPaH, IPOEKTOP, KOMIIBIOTEP
UHIUBUIYAIbHBIX  KOHCYJIbTAlHH,
TEKYILEro KOHTPOJISI u
[POMEXYTOUYHOM aTTeCTaluH
JUia  caMocTOATENbHOM  paboThl  OOyyarolUXcsli IPEIyCMOTPEHbl  MOMELIEHUS,

YKOMILJIICKTOBAHHBIC CHeHHaHI/ISHpOBaHHOﬁ Me6eJ'H:>IO, OCHAILICHHBIC KOMHBIOTCpHOﬁ TEXHHUKOM C
BO3MOXXHOCTBIO INOJAKIHYCHHUA K CCTHU <<I/IHTepHeT» 1 o0ecreueHruEM AO0CTYyIIa B 3JICKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHoBanMe noMemeHnii 1
CaMOCTOSITETIHHON PabOTHI
obOy4aromuxcs

OcHaIllEHHOCTh HOMEIEHUH TS
CaMOCTOSTEIBHON PadOTHI
00yJaroIuXCs

[lepeueHb AMIIEH3MOHHOTO
MPOTPaAMMHOTO 00CCIICUCHUS

ITomemienre i1 caMOCTOSTENBHOM
paboThHI 00yJaroIIXCsl (YUTATBHBINA
3an HayuyHoit OuOaroTex)

Mebenb: yaeOHas MeOenb
Kommnekr  cnenuanu3upoBaHHON
Me0eTH: KOMITBIOTEPHBIE CTOJBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKJIIOYCHUEM K
nHpopManOHHO-
KOMMYHUKalUOHHOHI
«lHTEpHET» W  OOCTYIIOM B
ANEKTPOHHYI0  MH()OPMAIOHHO-
00pa3oBaTENHHYIO cpeny
00pa3oBaTeNPHON  OpTraHW3AIUH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopymoBanue, obecrneynBarolee
JOCTyll K cetu HHTEPHET
(mpoBomHOE COCIIMHEHUE u
OecCIpoBOJTHOE  COCOUHEHHUE 10
texuoiorun Wi-Fi)

CCTHU

[TomeleHue st caMOCTOSITENIbHON
pabotsr obyuaromuxcs (aya.301H,
308na, 310H)

MebGenb: yueOHas MeOenb
Kommniekt  crenuamn3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
Ob6opyznoBanue: KOMITBIOTEpHAs
TEXHHKa C TIOAKIIOUYCHHEM K
UH(OPMALMOHHO-
KOMMYHHUKAallMOHHOI
«MHTepHeT» W OCTyNOM B
9NEKTPOHHYI0  HH(OPMAIFIOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHHM3allNy,
BeO-KamMepbl, KOMMYHHKAI[HOHHOE
obopymoBaHue, obOecreunBaroniee
JOCTym K  CeTH  HWHTEpHEeT
(mpoBoaHOE COCIMHEHHE u
0ecrpoBOTHOE  COCTUHEHHE IO
texnosgorun Wi-Fi)

CEeTH




