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1 lenn u 3aga4n U3y4YeHUs JMCHUILIMHBI (MOLYJI51)

1.1 Ileab ocBOEHUS TUCHUILITHHBI

Hensamu ocBoeHust AucuUIUIMHb «/luddepeHnnanbable ypaBHEHUN» SBIISIOTCS OCBOCHHE
METOOB peuieHus TudepeHInaIbHbIX YPaBHEHUH U MPUIOKEHUE dTHX METOAOB K PEIICHHIO
3ajjad U3 Kypca (U3UKHU, a TaKXkKe 3a/la4 KOMIUIEKCHOTO M BELIECTBEHHOI'O aHAJIM3a, OBJIAJICHUE
KJIACCUYECKUM MaTEMaTHYECKUM annapaToM JUlsl JaJIbHEUIIET0 UCTI0NIb30BaHMSI B IPUIIOKEHUSX.

1.2 3agaun qUCHMILINHEL

[Ipu ocBOEHMM JUCHMILIUHBI CTaBATCS CIEAYIOLINE 3a0a4u:

— OBJIQJICHWE  AHATUTUYCCKUMHU, TNPUOMDKEHHBIMM M YHCICHHBIMH  METOJaMHU
UHTErpUpOBaHMs TU(pGepeHIINATbHBIX YPaBHEHUH;

— (opMHUpPOBaHME OCHOBHBIX IOHSATHH TEOpPUU OOBIKHOBEHHBIX IU(QepeHIHaTbHbIX
YpaBHEHU;

— (opMupoBaHME 3HAHUH O CBOMCTBAX peuleHuil qudQepeHInanbHbIX YpaBHEHUH IEPBOro
NOpSAJKA: C PA3AEISIOLMMUC NEPEMEHHBIMHM, OJHOPOJIHBIX M HPUBOJISIIUXCS K HUM,
ypaBHEHMH B  MOJNHBIX  JuddepeHnnanax; OBJIAICHUE TOYHBIMU  METOJIaMH
UHTETPUPOBAHUS;

— (opmMupoBaHHE 3HAHUN O JTMHEHHOM Ju(pdHepeHInaIbHOM YPaBHEHUH MIEPBOTO MOPSAKA,
oBJIaieHue MeToamu perenus Jlarpanxka u bepnymnu;

— (dopMupOoBaHHE 3HAaHUH B BOMNPOCAX CYIIECTBOBAHUS W EIUHCTBEHHOCTH pEIICHUS
QG epeHIaIbLHOT0 YpaBHEHUS TIEPBOTO MOPSIIKA;

— (dopMupOBaHHE YMEHHUI M HABBIKOB penieHus Au(QepeHINaIbHbIX YPAaBHEHUN BBICIIHX
HOPSAJIKOB IIyTEM MOHMKEHUS MOPsiAKA YPABHEHHUS.

— (opMupoBaHME 3HAHUN O CTPYKType OOLIero pemeHus qudQepeHranbHbIX ypaBHEHUH
BBICILIMX MOPSIIKOB: OBJajieHne MetojoM Jlarpanxka;

— (opmupoBaHME YMEHUH W HABBIKOB IIOCTPOEHHUS OOILEro pelieHus JIUHEHHOro
OJTHOpPOJHOTO Au(depeHnanbHOro ypaBHEHUSI N-TO TMOpsJIKa C  TOCTOSHHBIMU
KO3 UIIMEeHTaMH B 3aBUCUMOCTH OT 3HAYEHUI XapaKTepUCTUUECKUX YHCET;

— (opmupoBaHME YMEHHH M HaBBIKOB B IIOMCKE YaCTHOIO pEIIEHUs JIMHEHHBIX
HEOJHOPOAHBIX AU depeHnanbHbIX YpaBHEHUH BBICIINX IMOPSAIKOB IO MPAaBOM YacTH
CHenHanbHOTo BUJIa (METOZ0OM HEONpeAeIeHHbIX K03(hpULlneHTOB)

— ¢opMHpOBaHUE 3HAHUN O CBOWCTBAX PEIICHHH OJHOPOAHOW JUHEHHON CHUCTEMBI
muddepeHIIMATBHBIX YpaBHEHUN ¢ IOCTOSIHHBIMU KOo3(uienTamMu (Meto oM Diiepa);

— (¢dopMHupOBaHME 3HAHHUH O CTPYKType pELICHHS HEOJHOPOJHOW JMHEWHOM CHCTEeMBbI
mubdepeHIIMaNbHBIX ypaBHEHUN C TOCTOSHHBIMM KO3(QUIMEeHTaMu: OBIaJeHUE
METOJJaMHU HaX0>kKJIEHUSI YaCTHOTO PEILIECHUSI.

Bo Bpems u3yueHus IUCHMIUIMHBI BbIpaOaThIBaeTcd oOllemMaTeMaTHyeckas KyJabTypa:
YMEHHME JIOTMYECKH MBICIUTh, IPOBOJUTH JOKA3aTEIbCTBA OCHOBHBIX  YTBEP)KIECHUH,
YCTaHABIIMBATh JIOTMUECKHUE CBSI3M MEXKAY TMOHSATUSMH, NMPUMEHATH MOTYYEHHbIE 3HAHUS IS
pelieHus  3a/ad, CBS3aHHBIX C (U3MYECKUMHM  TNPWIOKEHUSIMH TE€OMETPUYECKHX U
anreOpandyeckux MeroaoB. llomyuaemble 3HaHMS JieKaT B OCHOBE  MaTeMaTHYeCKOIO
00pa30BaHUs U HEOOXOIUMBI JIJIsl IOHUMAaHUS U IPUMEHEHUS B (PU3UKE.

1.3 MecTo AucuMnuHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/bHOil MporpaMMsl

HuctmmumHa  «/luddepeHnmanbaple  ypaBHEHUSD) OTHOCUTCS K 00s3aTENbHON YacTH
broka 1 «/{uctummunsl (Mogynu)» ydeOHoro miaHa. B cooTBeTcTBUHM ¢ pabouynM y4eOHBIM
TUIAHOM JIMCIUIUIMHA u3ydaercss Ha 1 kypce (2 cemecTp) mo 3ao4Hoit ¢opme oOydeHus. Bun
POMEKYTOYHOU aTTeCTAllMU: 3a4YET C OLCHKOM.

Or wm3ydaromero HAacTOSIIMH Kypc TpeOyeTcs 3HAaHME YHHMBEPCHUTETCKOTO Kypca
«MaTeMaTH4ecKuil aHajau3» B JOCTaTOYHO CTPOIOM M YIIIYOJEHHOM H3JI0KEHHH, OCHOBHBIC
CBEJICHHUS W3 TEOPHH ONPEACIHUTENCH, BBICIICH anreOpbl M0 JUCHUIUINHE «AHATUTHYECKas
reoMeTpusi M JHMHEWHas anreOpa». 3HaHUs, IMOJNyYeHHBIE B 3TOM Kypce, HUCIOJNb3YIOTCS B
THCIUIUINHE «Y paBHEHUS] MAaTEMaTHYECKON (DU3HUKIY.



1.4 IlepeuyeHb IUIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUs 10 AUCHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00pa30BaTe1bHOM NPOrPaMMbI

WN3ydyenne naHHOW y4uyeOHOW JMCHMILIMHBI HAmpaBleHO Ha (OPMUPOBAHHE Y
00y4aroIUXCsl CIETYOIUX KOMIETEHIMH:

Kon 1 HanMeHoOBaHMe HHIUKATOPa* NOCTHKCHUS
PesynbpTaThl 00y4eHUS 10 AUCUUILIHHE
KOMIICTCHIINH
OIIK-1 CnocoGeH npuMeHsTh 3HaeT CrmocoObl pemIeHHS THIIOBBIX 3agad C YYeTOM
€CTECTBEHHOHAyYHbIE 1 OOLICHHKEHEPHBIE OCHOBHBIX  TOHATHH W OOmMX  3aKOHOMEPHOCTEU
3HaHMsI, METO/Ibl MATEMAaTHYECKOTO aHaIu3a 1 COCTaBJICHUS U perieHus Aud pepeHInanbHbIX ypaBHEHHN
MOJICTIMPOBAHUS, TEOPETUIECKOTO U VYmeer pemate 3amaud B 00dacTH AnpPepeHIUaTbHBIX
9KCIIEPUMEHTAIILHOTO UCCIIEA0BaHUS B ypaBHEHU
npodeccrnoHaNbHOM AEATETPHOCTH Brageer HaBblkaMu perieHus 3amad Iud(pepeHInanbHBIX
YpaBHEHUH
OIIK-8 CriocobeH NpUMEHSTh MAaTEeMaTHYCCKHE 3HaeT KJIACCHUYCCKUE 3a7aud (U3UKH, MPHUBOAAIINE K
MOJIEIIH, METO/IbI M CPE/ICTBA IIPOSKTHPOBAHHUS i depeHnranbHBIM ypaBHEHHAM
MH()OPMALMOHHBIX U aBTOMAaTU3UPOBaHHbIX YMeeT CTpOUTh MaTeMaTHuecKhe MOJENH (DU3NUECKUX
cucTeM IIPOIIECCOB, OTHCBHIBAEMBIX mddepeHnmansHIMH
YpaBHEHHUSIMHU
Brnaneer METOJaMH penreHns KJIACCHYECKHX
i depeHranbHbIX YpaBHEHUI U CHCTEM ypaBHEHUH

Pesynprarhl 00yuyeHHs] MO JUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBIEHUS BCEX
BUJIOB KOHTAaKTHOM UM CaMOCTOSTENIbHOM paboThl O0OYy4YalOIIUXCS B COOTBETCTBUH C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukatopel  JOCTHDKEHUS KOMIIETCHIMH  CUMTAOTCA  CHOPMHPOBAHHBIMH  IIPU
JOCTHXKEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUCHHMS.

2. CTpyKTYypa U coJep:kaHue AUCHUIIMHBI

2.1 Pacnpenenenune TPyA0EMKOCTH TUCIUIJIMHBI 0 BUAAaM padoT

OO6rmast TpyA0EMKOCTh TUCIUILIHHBI COCTaBIsAeT 3 3aueTHbIX eauuuipl (108 yacoB), ux
pacmpezienieHue Mo Bujgam padoT IpeCTaBICHO B TaOIHIle

Bugpt pabot Bcero 2 cemecTp
4acoB (gacer)
KonrakTHas padora, B TOM 4ucJie: 8 8
AyauTopHbIe 3aHATHS (BCETo): 8 8
3aHATHUS JICKIIHOHHOTO THUIIA 2 2
1ab0paTOPHBIE 3aHITHS - -
MPaKTHYECKUE 3aHITUS 6 6

CeMUHAPCKHE 3aHATHS - -
HNuas konTakTHast padora:
KonTpois camocTosTensHON paboTHI

(KCP) 4 4
ITpomexyrounas arrectanus (MKP)

CamocrosiTe1bHasi padoTa, B TOM % 96
qucie:

[IpopaboTka 1 MOBTOpPEHUE JCKITHOHHOTO

MaTepHaia U Mareprana yacOHUKOB U 50 50
y4eOHBIX TTOCOOMIA

MOJITOTOBKA K JIAOOPATOPHBIM H 20 20
MPAKTHYECKUM 3aHSITUSIM

Brimonnenne joManiHux 3agaHui 24 24

(ToroTOBKA COOOIIEHM, TIPE3EHTAIIHN)

[ToaroroBka k TeKyIieMy KOHTPOJIIO 2 2




Konrtpoas:

ITonroToBka k 3a4eTy C OLIEHKOM

O6mas qac. 108 108
TPYA0EMKOCTh 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 00ydeHHs)

KonnuectBo 9acos
Bueayaut
Ne HaunmeHoBaHue pa3zaesnos (Tem) AYRMTOPHaZ Op}i;lﬂ
Bcero pabora
pabora
JI 113 JIP CPC
1. OCHOBHBIC NTOHATHS, 3a/1a41 U ONPEAETICHUS AUCIUITIINHbI 2 16
2. YpaBHeHUs epBoro nopsiaka. MIHTerpupyeMsle TUIbl ypaBHEHUH 2 24
3. da3oBoe ypaBHEHHE 1 HOPMAJIbHBIE CHCTEMBI 2 24
1 epeHnnanbHbIX ypaBHEHUH. DKBUBAJICHTHOCT HOPMAIBHBIX
CHCTEM JIMHEWHBIM YpaBHEHHUSIM N-TO TOPSAKA
4, Kpaesrie 3amaun 2 24
HUTOI'O no pazdenam oucyuniuHol 96 2 88
Kontpons camocTosTensHoi padotsl (KCP) 4
IIpomesxyrounas artecraius (MKP)
IToaroroBka Kk TeKyieMy KOHTPOJIO 2
OO0m1ast TpyT0EMKOCTb IO TUCIUTLIIHE 108

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

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

®opmMma
Ne Hamvenosaime Coneprxanue paszjena (TeMbl) TEKYIIETo
pa3zena (Tembl) KOHTPOII
1. |OcHoBHBbIe IOHATHS, |BBenenne. EcTecTBO3HAHME 1 MaTeMaTHIECKUAE MOACTH. Y paBHEHHE
3a7a4u U KaK OCHOBHO# 00BEKT M3yUeHHsI B MaTeMaTudeckoil moaean. Moxenu, |I1K
ONPEACIICHUS conepxanie quddepeHnransapie ypaBHeHUs. [IpruMeps! 3amad, YO
AUCHHUIIIAHBI NPUBOASIIMX K U depeHraibubiM ypaBHeHus M. OcHoBHbIe 3a1aun (K
Teopun nuddepeHnmanbHbIX ypaBHeHul. 3agada Komm
2. |VYpaBHeHus nepsoro |OCHOBHBIE HHTEIPHPYEMbIC THITbI YPAaBHEHUI |-T0 HOpsiKa: ypaBHEHHS
nopsaka. C Pa3AEIAIOUIMMUCS IEPEMEHHBIMY, JINHENHBIE YPaBHEHUS.
Hurerpupyembie Opnoponubie nudhepeHaTbHbIe YPaBHECHHUS U IPUBOISIIIAMUCS K
THITbI yPAaBHCHHH HUM. JIuHeitHbie tuddepeHnaibabple ypaBHEHHUS IEPBOTo HOps/IKa. K
Meron bepuynnu u Jlarpanxa. Ypasuenue bepuysiu. YpaBaenue B YO
nonHeIX quddepennnanax. aTerpupyromuit MHOXuTEb. Teopema K
CYyILIECTBOBaHMS U €JUHCTBEHHOCTH peuleHus 3anaun Komu s
muddepeHInaIbHOTO YPaBHEHHS TIEPBOTO TOPSIIKA, Pa3peIIeHHOTO
OTHOCUTEJILHO NPOU3BOIHOM
3. |®a3oBoe ypaBHenue|HopmanpHas cuctema nquddepeHHanbHbIX ypaBHeHHH |-ro nopska.
51 HOpMaibHble| BexropHas 3anuce. @a30Boe NpoCTpaHCTBO. Pemenne cucteMsl K
CHCTEMBI nuddepeHIManbHBIX ypaBHeHUH. HTerpanbHast KpuBas. 3amada vO
muddepernmansabl |Kommm. JInHelHbIe cucTeMbl quddepeHINaIbHbIX ypaBHEHUH (¢
X ypaBHEHHIA. | KOMIUIEKCHBIMU KO3 (HUIIEHTAMHU 1 CBOOOJHBIMHU WICHAMH).




ODKBHBAJIEHTHOCTH
HOPMaJIbHBIX

CHUCTEM JIMHECHHBIM
YpaBHEHUSAM n-ro
MopsIKa

Marpuuno-BeKkTOpHas 3anuch. [[puHIMT Cynepno3uiuu.
DKBUBAJICHTHOCTH 3aaun Kol AJis TMHEHHON cUCTEMBbI U
UHTErpanbHOro ypaBHeHHA. Teopema cylecTBOBaHUs U
€AMHCTBEHHOCTH pelIeHus 3a1aun Koy 11 TMHeHHBIX CUCTEM.
JluneliHbIe OAHOPOAHBIE CUCTEMBL. [IpOoCTpaHCTBO perieHui.
dyHaaMeHTalbHas cucTeMa perieHuil. Bponckuan. Kpurepuit
TUHEeHON He3aBucuMocTH perieHuit. opmyna OcTporpajackoro —
Jlmysums. [IpencraBnerne o0IIero pemeHus Mpyu MOMOIIH
(yHmaMeHTaNBHOM MaTpuIBl. MHOXKECTBO (yHIAMEHTAIBHBIX MATPUILI.
MerTon Baprany MOCTOSIHHEIX, popmyna Komm. Matpuma Koy, e€
cBoiicTBa. JIMHEHHBIE CHCTEMBI C IOCTOSSHHBIMHU KO3 PUIIHEHTaMH.
Haxoxnenne pyHIaMeHTaIBHOM CHCTEMBI PEIICHUH METOIOM
HeoTpeeJICHHbIX K03 (hUIMEeHTOB.

Jluneiinsie oqHOpOIHBIE AN((hEepeHINATBHbBIE YPaBHEHHUS BTOPOTO
MOPSIJIKA C IIOCTOSIHHBIMH KO3 () (pUIIMEHTaMH.

[ToctpoeHue 00LIErO pelIeHus B cIydae:

a) Pa3JINYHBIX XapaKTePUCTUIECKUX YUCET;

0) KpaTHBIX XapaKTEepUCTUIECKUX YUCET;

B) B ClTy4ae KOMIUIEKCHO-COTPSKEHHBIX KOPHEH
XapaKTEePUCTUIECKOTO YPaBHEHUSI.

Jlunetinsle HeoqHOpPOIHEIE AN PepeHINATBHBIC YPAaBHEHNS

BTOPOTO MOPSKA C TIOCTOSHHBIMH KOG QHUIIMEHTAMHU U TIPaBOi IIK
4acThIO CIENUAIBHOTO BHA. YO
Jluneitnble ypaBHEHUS N-r0O nopsiaka. CBeJeHNE K TUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuid. Ilpoctpancrso
pelmeHui oqHOPOAHOTO ypaBHeHus. BpoHckuaH. Kpurepuii nuHeiHoOM
HE3aBUCHMOCTH pelleHUN. JInHelHble HEOIHOPOAHBIE YPaBHEHUSI N-TO
nopsiaka, mero]] Bapuanuu. ®ynkuus u popmyna Komm. YpaBHenus c
MOCTOSIHHBIMU K03 dunrentamu. dyHaameHTanbHas CUCTEMa
pELICHUH ypaBHEHHUS C IOCTOSHHBIMH Kod(duirenTamu. OyHKIu 1
¢hopmyna Komu aiist ypaBHEHHS C IOCTOSIHHBIME KO3 HUIIMECHTaMU.
Kpaessle 3amaun ITpumeps! 3a1a4, TPUBOAAIINX K KpaeBbIM 3a1adaM. OCHOBHBIE 3374
teopuu auddepeHnnanbHbIX ypasHenuit. Kpaepoie 3anaun 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 3ansaTHI/pPadoT TEKYIIEro
KOHTPOJIS
1. | OcHOBHBIC TOHATHS, OCHOBHBIE TIOHATHS TEOPUH TP PEepeHINATEHBIX YpaBHEHUH P3
3a1auu v (pemenne, 3anada Komrm, Hopsaok ypaBHEHUs)
OIpeeNeHUs
JICTIUTUINHBI
2. YpaBHEHUS IEPBOTO OCHOBHBIE HHTETPHPYEMBIE THITHI ypaBHEHHUH |-T0 mopsika: TP
TOpsiAKa. YPaBHEHUS € Pa3ACISAIOUIMMUCS IEPEMEHHBIMU, JINHENHHBIE KP
WHTerpupyemsble TUIIbI YpaBHEHHS. P3
ypaBHEHUU
3. dazoBoe ypaBHenue |HopmanbHas cucrema nuddepeHnuaibHbIX ypaBHeHHH |-ro mopsiaka. TP
U HOpMaJibHbIE Bexkropnas 3anucsk. 3agaua Komu. JIuHeliHble CUCTEMBI C KP
CUCTEMBI MOCTOSIHHBIMU K03 duumenTamu. Haxoxaenue GpyH1aMeHTaaIbHON P3
nuddepeHnnanbHBIX CHCTEMBI PEIICHUH METOI0OM HEOIIpeJeTICHHBIX KO3 (HUIINEHTOB.
YpaBHEHHUI. Merton BapHalyu MOCTOSHHBIX, opmyia Komrm.
DKBUBAJIEHTHOCTD JluHeliHbIe ypaBHEHUS 2-TO Mopsiaka. JIMHEHHbIE ypaBHEHHS N-TO TP
HOPMaJIbHBIX nopsijKa. YpaBHEHHS C HIOCTOSIHHBIMH KO3 HIIMEHTaMU. KP
CHCTEM JIMHEHHBIM @dyHaaMeHTaIbHAsA CUCTEMA PELIEHNH YpaBHEHHs C TOCTOSIHHBIMU P3
yPaBHEHUSM N-TO ko3¢ ¢punnenramu. Gynknus u Gopmyna Komm mi1st ypaBHeH#us ¢
nopsaKa MOCTOSHHBIMHU KO3 unreHTaMu. MeTox BapHuaruy OCTOSTHHBIX.
4. Kpaesnie 3anauu Kpaessie 3agaun lItypma — JInyBuns. OCHOBHbIE TIOHSTHSL. P3




Tunosoit pacuér (TP), konTponsHas padota (KP), pemenne 3anau (P3). [Ipu nzyuenun

JUICITUTUIMHBI MOTYT MPUMEHSTHCS JJICKTPOHHOE OOYYCHHE, JTUCTAHIIMOHHBIC 00pa30BaTeIbHbIC
Texuosoruu B coorBercTBruu ¢ PI'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)

[epeuenp yueOHO-METOIMUYECKOTO 00ECTICUSHHUS TUCLUIUIMHBI 110
Bun CPC BBINOJTHEHHUIO CAMOCTOSATENHHOM paboThI

1. Meroaudeckue yka3aHUs Uil MMOATOTOBKH K 3aHATHAM JICKIIMOHHOTO M
CEeMHHApCKOT0 THMNA. YTBepkAeHbl Ha 3acefanuu CoBera (akynpTeTa
MaTeMaTHKH ¥ KoMIbloTepHbIX Hayk @PI'BOY BO «Ky6I'V». IIpoTokon Ne 5
ot 05 mas 2022 r.

2. Meroauyeckrue yKa3aHUs II0 BBITIOJIHEHUIO CaMOCTOSTENILHOH paboThI
oOyuwaromuxcsi.  YTBepxkaeHbl Ha 3acemanuu CoBera  (axyspreTa
MaTeMaTHKHU 1 KoMIbioTepHbeIX Hayk @PI'BOY BO «Ky6I'Y». IIpoTokon Ne 5
IoaroToBka k TeKylmeMy ot 05 mas 2022 r.

KOHTPOIIIO 3. Meroauueckne yKa3aHUs MO HCIONB30BAHNIO WHTEPAKTHBHBIX METOJIOB
o0yueHus. YTBepkaeHsl Ha 3acenanun CoBera (haKyIbTeTa MATEMaTHKH W
komnboTepHEIX Hayk PI'BOY BO «KyoI'Y». Ilpotokonm Ne 51 ot 05 mas
2022 .

Mertonnueckne yka3aHHs 110 MOJATOTOBKE 3cce, peepaToB, KypCOBBIX PadoT.
YrBepkneHsl Ha 3acemanmum  CoBera  (akynmbTeTa  MaTeMaTHKH |
komnbioTepHEIX Hayk ®T'BOY BO «KyoI'Y». IIpotokom Ne 5t ot 05 mas
2022 .

1. Meroauyeckue YyKa3aHUS 1O BBIMOJTHEHUIO JabOPaTOpHBIX pPadoT.
YrBepkaeHsl Ha 3acenanun  CoBera  (akynpTeTa MareMaTHKH U
komnbioTepHbIX Hayk @I'BOY BO «KyOI'Y». ITpotokon Ne 5 ot 05 mas
2022 .
Meroauueckre yKazaHHs I10 BBINOJHEHHIO pacdeTHO-TpaUUecKuX 3aJaHHi.
YrBepkaeHs! Ha 3aceganun CoBeTa axkynbTeTa MaTeMaTHKH |
komnboTepHEIX Hayk PT'BOY BO «KyOoI'Y». I[IpoTokon Ne 5 ot 05 mas 2022
r.

BeinonHeHue 1ab0paTopHbIX
paboT U pacueTHO-
rpaduueckux 3a1aHui

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTCepHraJibl JIA CaMOCTOSATEIbHOU pa6OTBI o6yqafo1unxc51 n3

YHUCIIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/10poBhs (OB3) nmpenocTtaBisitoTcst
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYECHHSIM UX 3J0POBbS U BOCIPUATHS HH(POPMAIIUU:

Jlig U1l ¢ HapyIIeHUsIMU 3pEHUS:

— B [I€4aTHOU (hopMe YBEIIMUEHHBIM IIPUPTOM,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA,

— B hopme ayanodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JInst man ¢ HapyIEHUsIMH CITyXa:

— B [Ile4aTHOH (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMU ONTOPHO-/IBUTaTeIbHOTO arnapara:
— B TIe4aTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B hopme ayauodaiina.

JlaHHBIN TepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa

oOydJaronuxcs.

3. 06p330BaTeﬂbele TEXHOJOTUH, IPUMEHACMBIC IIPH OCBOCHUH TUCHUIIJINHBI




B xome wW3ydeHus JAMCHMIUIMHBI TNPEIyCMOTPEHO HCIOJNB30BAHHE  CIIEAYIOLIUX
00pa3oBaTeNbHbIX  TEXHOJOTHI: JIeKIUH, TNPAKTUYECKUE 3aHSITHUs, TUIIOBOM  pacyer
(MHIMBHYyaIbHOE JOMAIIHEE 3a/1aHNE), CAMOCTOATEIbHAs pad0oTa CTYAECHTOB.

KoMneTeHTHOCTHBIN 1MOAXOA B paMKax IMpEenoJaBaHUsl IUCLUUIUIMHBI peain3yercs B
WCIIOJIb30BAHUU MHTEPAKTHUBHBIX TEXHOJIOTMI M aKTUBHBIX METOJOB (IMPOEKTHBIX METOJIUK,
MO3rOBOT0 MITYpMa, pa300opa KOHKPETHBIX CHUTYyallUid, aHajau3a MeJarornyecKux 3ajad, WHBIX
¢dopm) B coueTaHUM ¢ BHEAYAUTOPHOU PaOOTOM.

NudopmaniionHble  TEXHOJIOTMH, MPUMEHSEMble MNP  H3YYEHUH JAUCUUIUIMHBIL:
UCTOJBb30BaHUE  HMH()OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B  HMH(OpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh MIHTepHeT.

AnanTuBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, IPUMEHIEMbIC TIPU U3YYCHHUH JTUCITUTUTHHBI
— 7 JIML C OrPAaHMYEHHBIMU BO3MOXXHOCTSIMH 3J0POBbS IPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMM C NCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBISIETCS HEOTHEMJIEMOM 4YacThio IIpolecca
noarotoBku. [lox camocTosITeNbHONW paboOTON IMOHMMAETCS YacTh Y4YeOHOW IUTAaHHPYEMOit
paboThl, KOTOpas BBIMOIHSIETCS 110 33JaHHUI0 U P METOJUYECKOM PYKOBOJCTBE MPENOaBaTeNs,
HO 0€3 ero HermoCPEACTBEHHOTO YYaCTHS.

Bunsl camoctosTenbHOM paboThI IO KypCy:

a) MO IeJsM: MOATOTOBKAa K JICKIMSIM, K MPAKTHYECKUM 3aHSATHUSAM, K KOHTPOJIBHOM
paboTe, K 9K3aMEHY, BBIMOJIHEHHE TUIIOBOI'O pacyeTa, MOATOTOBKA MPOEKTHOIO CEMECTPOBOIO
3a/laHus B BUJIE NIPE3ECHTALUH.

0) 1o xapakTepy paboThl: U3y4eHUE JTUTEePATyphl, KOHCIEKTA JIEKI[Hi; TOUCK TUTEPaTypHhI
B OMOIMOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHIyEMOW JJIsi CaMOCTOSITEIbHOTO M3Y4YEHUSI HAyYHOU
JUTEPATyphbl; pelIeHUE 3a]a4, OArOTOBKA IIPOEKTA.

JUig i ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI IIPEYyCMOTPEHA OpraHU3alus
KOHCYJIBTAIIMI C UCIIOJIb30BAHUEM 3JIEKTPOHHOM MOYTHI.

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

OIICHO‘-IHI)IG cpeacrBa MOpeAHA3HAUCHBI JIA KOHTPOJAd W OLCHKH O6pa3OBaTeJ'II>HI>IX
JOCTHXKEHUI 00y4aronuxcs, OCBOMBIINUX MPOrpaMMy Y4eOHOH AMCHUITINHBI
«Iuddepennmanbupie ypaBHEHUSD.

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

CprKTypa OLHCHOYHBIX CPEACTB IJIst TeKymeﬁ Hu l'lpOMe)KyTO‘-IHOi/i arrecranmun

KOH 1 HAUMCHOBAHHC HaunMenoBaHme O1IEHOYHOTO CcpeacTtBa

Ne
n/m

PesynbraTe! 00ydeHns

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

(8 cootBeTcTBUH C 11. 1.4) aTTecTalus

OIIK-1 Cnocoben
MPUMEHSTh
€CTECTBEHHOHAYYHbIC U
oO0IIenH)XeHepHBIE

3HAHUS, METOIbBI
Bnaneer HaBpIkaMu

MaTEeMaTHYECKOTO Bomnpoc Ha
pelieHus 3anaqd Konrpomnbnas pabora Nel

1 | ananuza u 3a4ere ¢

nuddepeHmaIbHbIX Konnoxsuym -

MOJIETTUPOBAHUS, N OTICHKOM
YpaBHEHH

TEOPETUYECKOI0 U 1-3
JKCIEPUMEHTAIEHOTO
HUCCIICA0OBAHUA B
npodeccnoHamTbHOMI
JIeSITeIbHOCTH




OIIK-8 Criocoben
MPUMEHSTh
MaTeMaTHYECKHE MOJIEIIH,

VYMeer cTpouth
MaTeMaTH4ecKHe

MoJeTH (HU3HYECKUX Bompoc Ha
METOJIBl M CPE/ICTBA o
2 MPOLIECCOB, Tumnosoii pacuer 3a4eTe C
MPOEKTUPOBAHUS o
o OIUCHIBAEMBIX OLICHKOH
MH(OPMALMOHHBIX U
pmart mudhepeHInaIbHBIME 4-7
ABTOMATH3MPOBAHHBIX
YpaBHEHUSIMH

CUCTEM

TunoBbie KOHTPOJIbHBIE 32/IaHUS WM HHbIE MaTepPUAaJbl, He00X0ANUMBbIe s OLleHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEePHU3YIOIIUX ITANbI
(opMupoOBaHUA KOMIIETEHIMH B MpoLecce 0CBOEHUsI 00Pa30BaTeJIbHOI MPOrpaMMbl
IlpumepHnulit nepeuenv 60npocos u 3a0aHull
1. Haiitu peuienue ypaBHEHUM

a) 2ty1- x2dt+ xdx= 0;

6) y'=e_¥+§, y(1)=0;
B) tX'—L=t;

t+1
r) X'— xtgt+ x

n) (x+3y)y’' =1

2cost=0;

r_ _7
2. Pemuts 3a1auy Ko {);/, _ X5y i(ZX , X(0) =1, y(0)=2.
jx’ =2X+Yy+2z
3. Penmmts cuctemy 4 Y =27 —X ,Ai=-1, A23=1.
|2’ =3z2-2x
(X' =2y —5x

4. PeminTh TMHEHHYIO CUCTEMY

y' =x—6y—2eX"
5. Haiitu ®CP, ol1iee penieHue TMHEHHBIX YpaBHEHHIHA:
a) X" +2X" +x=0;
6) X'+ x"=0.
6. Pemuth 3amauy Komm:
X' +4x"+3x=0, x(0)=0, x'(0)=1.
7. Beimucars @CP, ecnu U3BeCTHBI KOPHU XapaKTEPUCTUUECKOTO YPaBHEHUS
a)A12=0; A34=—6; Ase = 2+7i;
0) A12=2; A34=—1+4i; Aspg=—144i.
8. SBnsorest u pynxumn X, (1) = e’ —e?'u X,(t)= 2e* + e JIH3 pelueHusIMU ypaBHEHHs
X' —x'—6x=0?
9. Pemnth ypaBHEHUE, HCITONIB3Ys (yHKITHIO Kormm:

X' —8x"+17x =¢e", x(0)=x'(0)=0.

1
! !
10.Pemmth ypaBHEHHE METOIOM BapHaIlMH IPOU3BOJIBHBIX MOCTOSTHHBIX X + X =

e +1

11. PemmTh ypaBHeHHUE 110 BUAY cBoboxHoro utena X —4x =15t +sin 2t .




Bonpoch! K KOJIOKBHYMY

1.  ®wusnyeckue U reOMETPUUECKUE 33a4H, TPUBOASAIINE K TU(PEpEeHITHATLHOMY
YpaBHEHHUIO.

2. [Tonsarue oGbikHOBeHHOTO AU depeHnmansHoro ypasueHus. OOmiee U 4acTHbIC
pemienus. I'paduk pemieHusl.

3. Juddepennnansabie ypaBHEHUS TIEPBOTO Mopsiaka. 3anada Komru.

4. I'eomerpuueckass  uHTepnperanus  auddepeHuuanbHoro  ypaBHenus.  [lose
HarpasjaeHui. MeTox H30KJIMH.

5. Juddepenunanbible  ypaBHEHHMsS  MEpBOrO  MOPSAAKAa C  pa3JesAIOLIUMUCS
NEPEMEHHBIMH.

6. Onnopoansie auddepeHraaIbHbIe YpaBHEHHUS.

7. YpaBHEeHUsI, TPUBOAALINECS K OAHOPOJIHBIM YPaBHEHHUSM.

8. Jluneiinsie nuddepeHianbubie ypaBHEHUs IEPBOTo Mopsaka Y paBHeHue bepuymnu.
9. Mertox bepaymnnu u Jlarpanka pemieHus JMHEHHOTo (g epeHIINaTbHOTO ypaBHEHUS

MIEPBOTO NOpPsJIKA.
10. YpaBHenue B noaHbIX auddepennmanax. MHTErpupyonmi MHOKHUTEIb.

11.  TloHsATHE METPUYECKOTO MPOCTPAHCTBA. [[pUHIIMIT CIKATHIX OTOOPAKESHUIA.

12.  Jloka3aTelnbCTBO  TEOPEMBl  CYIIIECTBOBAHHMS W  CAMHCTBCHHOCTH  PEIICHUS
T GepeHIMaIbLHOTO YPaBHEHHUS TIEPBOTO MOPSIKA.

13. Oco0sie pemenus nuddepeHnmanbHbX ypaBHeHnd. Orubaromnias ceMeiCcTBa KPUBBIX.
14.  JluddepeHnmaibHbie ypaBHEHHS BBICIINX IOPSIKOB, OCHOBHBIC MOHATHS. Teopema
CYIIECTBOBAHUS M TUHCTBCHHOCTH

15.  JluddepeHnumaibHbie ypaBHEHHs BBICIIMX MOPSAKOB, JOIMYCKAIOIIME MMOHMKEHHSI
MOpsIIKA:

a) ypasuerus uga YO = f(X);
0) ypaBHeHus Buga F (X, y(k), y(k+1), - y(n)) = 0,He comepxaiirue UCKOMON (hYHKITUH;

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

MIEPEMEHHOTO.
16.  JluneiiHble onHOpOAHBIE U(dEpeHIaTbHbIE YpaBHEHHsI BBICIIET0  MOPSIKA.
Jlunelino  3aBucuMble W He3aBucuMble  QyHkmuu.  Omnpexenurens  Bponckoro.
@dyHnaMeHTanbHas cucTeMa peuleHuid. OOmee penieHne JMHEHHOro  OAHOPOJHOTO
T depeHIIMaTBEHOTO YpaBHEHHUSL.

17.  Jluneiinble HeonHOponHBbIE AM(QepeHranbHble YpaBHEHHUS BBICHIETO MOpPsAKa.
Crpykrypa obuiero peuienusi. Meron Jlarpansa Bapualiuu Ipou3BOIbHON MOCTOSIHHOM.
18.  JluneiiHble onHOponHBIe Iu((epeHInalbHble YPAaBHEHUS BTOPOro IMOpsAIKa C

MOCTOSTHHBIMH K03 uninentamu. [TocTpoenne ob61iero peneHus B ciayJae:

a) Pa3JInYHbBIX XaPAKTEPUCTUUECKUX YUCEIT;

0) KpaTHBIX XapaKTEPUCTUUECKUX YHCET;

B) KOMIIJIEKCHO-COIPSDKEHHBIX XapaKTePUCTUYECKUX YUCEl.

19.  Jluneiinble HeoqHOPOHBIE TU(PEpeHIATbHbIE YPaBHEHHUS BTOPOTO MOpsIKa C
MOCTOSTHHBIMU KO3 UIIMEHTAMH U TIPABOM YaCThIO CHEHATIbHOTO BU/1A (TIOUCK YaCTHOTO
pelIeHUst MEeTOZIOM HeonpeAeIeHHbIX KO3 PUIIMEeHTOB):

a) f (x)= e**.
6) f (x)= e™P(x).
B) f (x)= e** (acospx+ bsinpx).



IIpumepHbIe BOPOCHI HA 3a4€T C OLEHKOM:

1. MuddepenunansHoe  ypaBHeHHEe  mepBoro  mnopsaka.  OCHOBHbIE — TOHATHUA.
['eomeTprueckuii cMbICT YpaBHEHHS IEPBOTO MOPSAIKA.

2. YpaBHEHUS C pa3JeNsIOIIUMUCS TEPEMEHHBIMHI U MIPUBOISAIINECS K HUM.

3. Jluneiinsie guddepeHnranbHble YpaBHEHH IEPBOTO MOPsIIKA U MPUBOSIINECS K HUM.

4. Cuctembl 0OBIKHOBEHHBIX nu(pdepeHnalbHbIX yYpaBHeHUH. BekTopHas 3anuch. 3agaya
Komm.

5. Cuctembl TMHEHHBIX U epeHINaTbHBIX YPaBHEHUN B HOPMaJIbHOU (popme, MaTpUUHO-
BEKTOPHAs 3alIMCh. DKBUBAJIEHTHOCTh KOMILJIEKCHON U BEIIECTBEHHON CHUCTEM.

6. Teopema cyuiecTBOBaHMS U €JUHCTBEHHOCTH pelieHus 3aaaun Komm uist TuHeitHon
CUCTEMBI.

7. Jluneitnple cucteMbl AudQepeHInaTbHbIX YPaBHEHUM, TMPUHIUN CYHNEPIO3UIIUN
pEeLIeHUI U CIIEICTBUS U3 HETO.

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

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

10. ®ynnameHTanpHas MaTpuiia, cBoictBa. OOliee penieHre INHEHHOM 0HOPOTHOM
CUCTEMBI.

11. JIuneiinple HEOAHOPOHBIE CUCTEMBI AU PepeHIInaTbHBIX YpaBHeHHH. MeTo ] Bapuanuu.
®opmyna Komm.

12. Marpuna Komwu u ee cBoiicTaa.

13. Jluneitnple  cuctemMbl  JUQQepeHIUANbHBIX ~ ypaBHEHMH  C  MOCTOSIHHBIMH
kodpuurentamu. Teopema o pyHAaAMEHTAIBHON CUCTEME pEIlIeHU.

14. JIuneiinple onHOpoOAHBIE U(EpeHMaIbHbBIE YpaBHEHUs BTOPOrO MOpSJIKa C
MOoCTOSTHHBIME K03 duninentamu. [TocTpoeHue ob1iero pemeHus B cryyae:
a) Pa3JINYHbBIX XaPAKTEPUCTUUECKUX YUCEIT;
0) KpaTHBIX XapaKTEePUCTUUECKUX YHCEI;
B) B Clly4ae KOMIUIEKCHO-COTPSI’KEHHBIX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHUS.
15. JIuneitnble HeoqHOPOIHBIE UG depeHIIMaTbHBIE YPAaBHEHUS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU K03()(hUIIMEeHTaMH U IPaBOi YacThIO CIEUATbHOTO BUJA:

a) f (X)= e
6) f (x)= e”P,(X).
B) f (x)= e®(acospx+ bsinpx).
16. JIuneitaple quddepeHnranbHble ypaBHEHU N-T0 MOpPsIKa (OCHOBHBIE ONpeAeTIeHHUs,
MpUMepHhl). DKBUBAJICHTHOCTh JTUHEHHON CHUCTEME.
17. Teopema 0 MpOCTPaHCTBE PEUICHHUI JIMHEWHOTO OJHOPOJHOTO AU(PHEPEeHINATBHOTO
ypaBHEHHUS N-TO MOPsIJIKA.
18. JIuneitHass 3aBUCUMOCTH W  He3aBUCUMOCTh  (GyHkumid. Kpurepuit  nuHEHHON
HE3aBHCHMOCTH PEIICHUH OJJHOPOIHOTO MU PepeHIINaIbHOTO YpaBHEHHS N-TO MOPsAKa.
19. dyrmameHTanbHAs CHCTEMA PEIICHH, €€ CBSA3b C OOIUM pPEelIeHHEM YPaBHCHUS.
20. JluneitHoe HeogHOpoaHOE MU depeHnnaTbHOe ypaBHeHUE N-T0 ropsaka. [IpuHiun
CYNEPIIO3ULNH PELLICHUH U CIEICTBUS U3 HETO.



21. Meton Bapuanuu Jyisi JMHEMHOTO HEOTHOPOAHOTO MU depeHITMaTbHOTO YpaBHEHUS N-
0 TIOPSIIIKA.

22. @ynkus Komm. ®opmyna Ko,

23. TeopeMa o QyHIAMEHTAIBLHOW CUCTEME PEUICHUH JTHUHEWHOTO MuddepeHIHaTbLHOTO
ypaBHEHHS N-TO MOPS/IKA C TOCTOSIHHBIMHA KO3 (PHUIIMEHTaAMH.

24. HaxoxJieHre 4acTHOTO PEUICHUs JHMHEHHOTO HEOAHOPOAHOro U epeHIINaTIbHOrO
ypaBHEHHsI N-T0 MOpPsiIKa 1o BUAY cBOOOAHOTO uieHa f(X).

25. @ynkuusa Komm ans nuneitHoro auddgepenunansHoro ypaBHeHus! N-ro HOpsiIKa ¢
NOCTOSTHHBIMU K03 punimenramu.

26. KpaeBble 3a1aum (onpeesieHus, IPUMEpHI).

Tunossie 3a0auu, biHOCUMbLE HA 3a4em C OUEHKOT
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 3agauy: Y —y =1, y(0)=0, y(1)=0.

OneHouHble cpeacTBa Ul HMHBAJIUAOB U JIUI C OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBBsI BEIOUPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH:

— IpU HEOoOXOAMMOCTHM HHBAJIWAAM M JHMLIAM C OTrPaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBBSI ITPEIOCTABIISICTCS IOTIOTHUTEIILHOE BPEMsI JJIsl TIOATOTOBKY OTBETA HA 9K3aMEHE;

— IIpU MPOBEJICHUH MPOLETYPhI OLICHUBAHUS PE3YyIbTaTOB O0YyYEHHs MHBAIUAOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETYCMATPUBAETCS MCIIOIb30BaHUE TEXHHUYECKIX
CpEeACTB, HEOOXOIMMBIX UM B CBSA3H C UX MHJIMBUAYaTbHBIMU OCOOCHHOCTSIMH;

— TIpY HEOOXOUMOCTH JIJISl O0YJAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBBSI
U MHBAJIUAOB NpOIEaypa OLEHMBAHUSA pPE3ylIbTaTOB OOY4YEHUS MO JUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIOB.

ITponienypa oneHMBaHUsI PE3yJbTATOB OOyU€HHs] MHBAJIMJIOB U JIMI[ C OIPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 TUCHHIUIMHE (MOMYIIO) TPEAyCMAaTPHBACT MPEAOCTABICHHUE
uHpopmanuu B (opMmax, aZanTUPOBAHHBIX K OrPaHUYEHHSIM MX 3[0POBbS U BOCIPHUSATHS
uH(pOpMaLIUH.

JUist UL ¢ HApYIIEHUSIMU 3PEHUS:

— B [Ie4aTHOU (hopMe yBETMUEHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIeHUsMU CllyXa:

— B TIe4aTHOU opme;

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

Jliist TUTI ¢ HApYIISHUSIMU OTTOPHO-/IBUTATEIHHOTO arlapara:

— B [I€4aTHOH (opme;

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

Kpurepun oneHnBaHus pe3yJbTaTOB 00y4YeHUS
Onenka Kpurepun onieHMBaHusA 10 3a4ETY C OLIEHKOMN
Boicoknii OLICHKY «OTJIMYHO» 3aCIy’KMBAcT CTYINEHT, OCBOMBIIMK 3HaHUA,
YPOBEHB «5» YMEHUS, KOMIICTCHLIMM M TEOPETHUYECKU Marepuan 06e3 mpoOenos;




(oTIM4HO) BBITOJIHUBIINNA BCE 3aJjaHUs, NMPEIyCMOTPEHHBIC Y4EOHBIM IUIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YPOBHE; NPaKTUYCCKHE HaBBIKU
poeCCHOHATBLHOTO MPHUMEHEHHSI OCBOSHHBIX 3HAHUI C(OPMHUPOBAHEI.

Cpennnii OIICHKY «XOpOII0» 3aCITyKHUBAET CTYACHT, MPAKTHYECKH MOIHOCTHIO

YPOBEHB «4» OCBOMBIIMN 3HAHUS, YMEHUS, KOMIICTCHIIMM M  TEOPETUYCCKUI

(xopor10) Marepuai, yueOHbIe 3aJlaHusl HE OI[CHEHbl MAaKCHUMAaJIbHBIM YHUCIOM
0aJI0B, B OCHOBHOM C()OPMHUPOBAJ MPAKTUUECKUE HABBIKH.

[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEIHHO» 3aCIy’KUBAET CTYACHT, YacCTHYHO C

YPOBEHB «3» npoOejlaMd  OCBOMBINMH  3HAHUS, YMCHHUS, KOMICTCHIUH U

(yIoBIETBOPUTE | TEOPETHYCCKUN MaTepuall, MHOTHE ydeOHbIe 3afaHus JUOO He

JIBHO) BBIMIOJIHWI, JUOO OHU OIICHEHBl YHCIOM OalljloB ONU3KUM K

MUHHMAaJIbHOMY, HEKOTOPBIE MPAKTHYECKIE HABBIKA HE CHOPMHUPOBAHEI.

MuHUMaNBHBI | OIEHKY «HEYIOBICTBOPUTEILHOY 3aCIY)KHBACT CTY/ICHT, HE OCBOMBIINN

YPOBEHB «2) 3HaHUS, YMEHHsI, KOMIICTCHIIMU U TEOPETHUYCCKHI MaTepuai, yueOHbIe
(HEyIOBJICTBOPH | 3aJaHUs HE BHITIOJIHIUI, IPAKTUYECKHE HABBIKK HE CHOPMUPOBAHEI.

TEJILHO)

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

— NpU HEOOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBS ITPEAOCTABISCTCS JJONOJTHUTEILHOE BPeMs U 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 MHIAWBUAYAILHBIMUA OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUYAIOIIUXCSl C OTPAHNYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI
U WHBAIWAOB NpOIEAypa OICHUBAHUS pPE3YIbTaTOB OOYYECHUS 1O JUCHUIUTMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

[Iporierypa orneHMBaHUsI PE3yNbTATOB OOyUYEHHsS] MHBAIHMIOB U JIAI[ C OTPAaHWYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsI 110 JUCHMIUIMHE (MOAYJIIO) MpeAycMaTpHBaeT HpeIoCTaBlICHUE
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHWUYCHHUSIM WX 370POBbS W BOCIPHITHS
UHpOpMaLUu:

JUIist TUTT ¢ HapYIICHUSIMU 3PEHUSI:

— B [1e4aTHOU (hopMe yBETUUEHHBIM HIPHUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyLIeHUsMU CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

Jlist TUTI ¢ HAapYIIEHUSIMU OTTOPHO-/IBUTATEIBHOTO arlapara:

— B [Ie4aTHOU (opme,

— B (hopMe 3IeKTPOHHOTO JJOKYMEHTA.

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

5. [lepevenn yueOHOI 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. TlerpoBckwuit U. I'. JIeknuu 10 TeOpruu OOBIKHOBEHHBIX AU PEpEeHIINATHHBIX YpaBHESHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3amad 1o auddepeHnrnaIbHbIM yPAaBHEHUSAM M BapUAllMOHHOMY 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. Jlekiuu mo matemarudeckoil Teopuu ycroiumBoctu. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

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

s ocBO€HUS MMCHUILIMHBI MHBAJIWJAMHU W JIMIIAMU C OTPAHUYECHHBIMU BO3MO>KHOCTSIMU

3JI0POBbSI UMEIOTCS M3/IaHUS B JIICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX

«Jlanvy» u «bubIUOKTYOY.

5.2. Ilepuoauyeckas Jureparypa

Vkazviearomea  newamuvle  nepuooudeckue uzoanus u3z «llepeuns  neuamuwix
nepuooudeckux — usz0aumuil, xpawawuxci 6 Gonoe Hayunmou  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, w/unu oaekmpounvlie nepuoouyeckue U3OAHUS,  C
VKa3anuem aopeca caiuma 31eKmpoHHOU 6epCUl JHCYPHANA, U3 6a3 OAHHLIX, OOCIMYN K KOMOPbIM
umeem Kyol'y:

1. Bassl 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 CIIPaBOYHBIC CUCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTembl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S 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! uzgarensctea 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 (10CTYN K DIEKTPOHHOU OMOIHOTEeKe
nuccepranuit Poccuiickoit rocynapcrsennoit ouodnuorexu (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 nnpopmarnnonnas cucrema POCCHUS http://uisrussia.msu.ru

g wbnE
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http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
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HNudopmanuoHHble CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lmtoc - cipaBouHas mpaBoBast cucTema (JIOCTYI 10 JIOKATbHOW CETH ¢
KOMITBIOTEPOB OUOINOTEKHN)

Pecypchbl cBOGOIHOTO T0CTYNA:

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

2. TlonHbie TEKCTHI KaHAACKKX auccepTanuid 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” htp://www.edu.ru/;

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

7. Enunas koyexius nudpoBeIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepaibHBIN IIEHTP HH(OPMAIIMOHHO-00Pa30BaTEIBLHBIX PECYPCOB
(http://fcior.edu.ru/);

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

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

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

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

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 MoayibpHOTO TMHaMHU4Yeckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHBIX TMJIaHOB, Y4E€OHO-METOJMYECKMX KOMIUJIEKCOB, IyOJUKaMi u
koHpepentmii http://mschool.kubsu.ru/

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

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

5. DnexTpoHHBIE 00pa30BaTENbHBIE Pecypchl Kadeapsl MHPOPMAIMOHHBIX CHUCTEM U
TexHosoruil B oOpasoBanuu Ky6I'Y u HayuHo-meronmueckoro sxypHana "IIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckune yKazaHus 1/l 00y4aroUXCs 10 0CBOCHHMIO THCIHMIIJIMHBI

OCHOBHBIM HCTOYHHUKOM TEOPETHUECKONM HWH(GOpMaluu SBIAIOTCA JIEKIUU. Takxke
NOJIE3HO B cly4yae 3aTpyJHEHHMH oOpamarbcs K peKoMeHayemoil nutepatype. Cremyer c
00JIBIION OCTOPOKHOCTHIO OTHOCUTHCS K CIPABOYHBIM MaTepuajiaM U IpUMepaM MOoJIy4yaeMbIM C
IIOMOILBIO CTAHAAPTHOI'O IIOMCKA B UHTEPHETE, TAK KaK HET FapaHTUM €ro JOCTOBEPHOCTH.

B ocBoeHnn AMCHMIUIMHBI MHBAIUAAMHU M JULAMH C OIPAHMYEHHBIMU BO3MOXHOCTSIMH
3I0pOBbsl 0OJIBIIOE 3HAYEHHWE HMMEET HHIUBUAyalbHass yueOHas palOoTa (KOHCYIbTallUU) —
JIOMIOJIHUTEIbHOE pa3bsICHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYNbTAlMM 10 TpPEeIMETY SBISIOTCS BaXXHBIM  (hakTopom,
CIOCOOCTBYIOLIUM MHJMBUyaTN3alliid O0y4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MU OO0y4arollMMCsl HWHBATUAOM MM JIMLOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 37J0POBBbSI.
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7. MaTrepuajbHO-TEXHHYECKOe o0ecneyeHne Mo JMCUMILIHHE (MOTYJII0)

HaunmMeHoBan#e crienuanbHbIX OCHAICHHOCTH CIIEHUATBHBIX IMepeyeHb TUIEH3NOHHOTO
MOMEILEHUH MHOMEIEHU I MIPOTPaMMHOTO 0OecTIedeHNS
VYueGHble ayIUTOPHU st | MeGens: yueGHas MmeGenb Microsoft Office
HPOBEACHUS 3aHATHI JIEKIHOHHOTO | TexHuueckue cpeacTBa 00yUeHHS:
THIIA 9KpaH, MPOEKTOP, KOMITBIOTEP
VYueGHble ayAUTOPHU st | MeGens: yueGHas MeGenb Microsoft Office
[POBEICHUS 3aHATUi | TeXHHUYECKHE CPEICTBA OOYUCHUSL:
CEMHHAPCKOTO THIIA, TPYIIIOBBIX M | YKPaH, IPOEKTOP, KOMIIBIOTED
UHUBUYAIbHBIX — KOHCYJIbTAIHH,
TEKYIIEro KOHTPOJISt u
[POMEKYTOYHOM aTTecTaluu
Jns  camMoCTOATENbHOW — paboThl  OOyYalomuXcs MPEeIyCMOTPEHbI  TOMEIEHUS,

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

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHoBanMe noMemeHuit 1
CaMOCTOSITETTHHON pabOTHI
obOy4aromuxcs

OcHaIllEHHOCTh HOMEIEHUHN TS
CaMOCTOSTEIBHON PadOTHI
00yJaroIuXCs

[lepeueHb TMIIEH3MOHHOTO
MIPOTPaAaMMHOTO 00CCIICUCHUS

ITomemienre i1 caMOCTOSTENBHOM
paboThI 00yJaroIIIXCs (YUTATBHBINA
3an HayuHoit OuOaroTex)

Meobenb: yaeOHas MeOenb
Kommnekr  cnenuanu3upoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJB
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOYCHUEM K
nHpopMaMOHHO-
KOMMYHUKallUOHHOI
«lHTEpHET» W  OOCTYIIOM B
ANEKTPOHHYI0  MH()OPMAIOHHO-
00pa3oBaTEIHHYIO cpeny
00pa3oBaTeNbHONH  OpTraHU3AIUH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopymoBanue, obecrneunBarolee
JOCTyll K cetu HHTEPHET
(mpoBomHOE COCIITHEHUE u
OecIpoBOTHOE  COCTUHEHHE 10
texnojorun Wi-Fi)

CCTHU

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

Meobenb: yuebHas Mebennb
Kommnekt  crenuamu3upoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHHKa C TIOAKIIOUYCHHEM K
UH(OPMALMOHHO-
KOMMYHHUKAallMOHHOHI
«MHTepHeT» W JOOCTYNOM B
9NEKTPOHHYI0  MH(OPMAIIOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHOW  OpraHHM3alNH,
BeO-KamMepbl, KOMMYHHKAI[HOHHOE
obopymoBaHue, obecreunBaroniee
JOCTym K  CeTH  HWHTEpHET
(mpoBoaHOE COCIMHEHHE u
0ecrpoBOTHOE  COCTUHEHHE IO
texnosorun Wi-Fi)

CEeTH




