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1 Hean n 3a1a4u U3yYeHUs1 TUCHUILIMHBI (MOLYJIs1)

1.1 Ieab ocBOEHUS TUCIUILIAHBI

Henstmu ocBoeHust quctUIUIMHbL «JluddepeHnnanbHble ypaBHEHUS SBISIOTCS OCBOCHHE
METOJIOB petieHus AuQPepeHInaTbHBIX YPAaBHEHUH U MPUIIOKEHUE ITUX METOJOB K PEIICHUIO
3a1a4 U3 Kypca (DU3HMKH, a TaKkKe 3a/1ad KOMIUIEKCHOTO U BELIECTBEHHOTO aHallu3a, OBJIAJICHUE
KJIACCHYECKUM MAaTeMaTHUYE€CKUM anmnapaToM JJisl adbHEHIIIEro UCIOJIb30BAaHUs B IPHIIOKEHUSX.

1.2 3agaun qUCHMILINHEL

[Ipu ocBOEHMM JUCLMILIMHBI CTaBATCS CIEAYIOLINE 3a0a4u:

— OBJIQJICHUE  AHAIMTUYECKMMH, NPUOIMDKEHHBIMM M YHCICHHBIMM  METOJaMHU
UHTETpUPOBaHMs TU(PepeHIINATBHBIX YPAaBHEHUH;

— (opMHUpOBaHME OCHOBHBIX TOHSATHHA TEOpPUU OOBIKHOBEHHBIX IH(QepeHInaTbHBIX
YPaBHEHUN;

— (opMupoBaHME 3HAHUH O CBOMCTBAX peuleHuil qudQepeHnanbHbIX YpaBHEHUH IEPBOro
NOpSAJKA: C Pa3AEISIOLMMUC NEPEMEHHBIMH, OJHOPOJIHBIX M HPUBOJISAIIUXCS K HUM,
ypaBHEHMH B  MOJHBIX  JuddepeHnnanax; OBJIAACHUE TOYHBIMU  METOJIaMH
UHTETPUPOBAHUS;

— (opMmupoBaHMEe 3HaAHUN O JUHEHHOM aupdepeHInalIbHOM YPaBHEHUH MIEPBOTo MOpsKa,
oBJIaJieHue MeToamu perenus Jlarpanxka u bepnymnu;

— (¢dopMupOoBaHHE 3HAaHUH B BOMNPOCAX CYIIECTBOBAHUS W EIUHCTBEHHOCTH pEIICHUS
TuddepeHInaIbHOro ypaBHEHUs IEpBOro MOpsAKa;

— (opMupoBaHME YMEHUI U HABBIKOB pelleHus AudQepeHnnanbHbIX YpaBHEHUH BBICIIMX
HOPS/IKOB IIyTeM IOHMKEHUSI TOPsAAKa YPaBHEHMUSL.

— (opmMupoBaHHE 3HAHHUN O CTPYKType 0o0mero pemeHus audQepeHnaibHbIX YpaBHEHUN
BBICUIMX TOPSIIKOB: OBJIajieHue MeTojoM Jlarpanika;

— (dopMHUpOBaHME YMEHUII M HaBBIKOB IOCTPOCHMsI OOIIEro pemeHus JUHEHHOro
OJTHOpPOJHOTO AU depeHnanbHOro ypaBHEHUSI N-TO TMOpsJIKa C  TOCTOSHHBIMU
KO3 UIIMEeHTaMH B 3aBUCUMOCTHU OT 3HAYEHUI XapaKTepUCTUUECKUX YHCET;

— (¢opMuUpOBaHME YMEHUH U HaBBIKOB B IIOMCKE YAaCTHOIO pEIIEeHUs JHMHEHHBIX
HEOJHOPOAHBIX A depeHnanbHbIX YpaBHEHUH BBICIINX IMOPSAIKOB IO MPAaBOM YacTH
CHenHanbHOT0 BUJIa (METOJ0OM HEONpeAEIeHHbIX K03(h(pULlneHTOB)

— ¢opMHpOBaHHE 3HAHUN O CBOWCTBAX PEIICHHH OJHOPOAHOM JUHEHHON CHCTEMBI
muddepeHIMATBHBIX YPaBHEHUHN C TOCTOSTHHBIMU KO3 puiienTamMmu (MeToaoM Diinepa);

— (dopMupoBaHME 3HAHUH O CTPYKType pELICHHS HEOJHOPOJHOW JMHEWHOM CHCTEeMBbI
mubdepeHIIMANbHBIX ypaBHEHUN C TOCTOSHHBIMM KO3(QUIMEHTaMu: OBIaJeHUE
METOJJaMHU HaXO0>kKJIEHUSI YaCTHOT'O PEILIECHUSI.

Bo Bpems u3yueHus QUCHMIUIMHBI BbIpaOaThIBaeTcsd oOllemMaTeMaTHyeckas KyJabTypa:
YMEHUE JIOTMYECKHM MBICIUTh, IPOBOJAUTH JOKA3aTElIbCTBA OCHOBHBIX  YTBEP)KICHUH,
YCTaHABIIMBATh JIOTMUECKHUE CBSI3M MEXKAY TMOHSATUSMHU, NMPUMEHATH MOTYYEHHbIE 3HAHUS IS
peleHus 3a1a4, CBI3aHHBIX C (PU3NYECKHUMHU MPUIIOKEHUSIMH T€OMETPUUECKUX U allre0pandeckKux
MeTo10B. [lomyyaemble 3HaHUS Jie)KaT B OCHOBE MaTeMaTHYeCKOrooOpa3oBaHUs U HEOOXOAUMBI
JUIs IOHUMaHMs U IPUMEHEHUS B (pu3HKe.

1.3 MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOH MPOrpaMMbl

Hucuumnuna «/{nddepenimanbapie ypaBHEHUs» OTHOCUTCS K 00s3aTenbHOM yacTu bioka
1 "quctunununel (Moaynu)" yuebHoro rutaHa. B coorBercTBuM ¢ pabouuM ydyeOHBIM IJIAHOM
TUCITUIIIMHA n3ydaeTcs Ha 1 kypce (2 cemectp) 1o ouHoi popme oOyueHus. Bug mpomMexyTouHOiM
aTTECTAllMU: 3a4€T C OL[EHKOM.

OT wu3ydyaloomero HacTOsIMH Kypc TpeOyeTcsi 3HaHHE YHHBEPCHUTETCKOTO Kypca
«MareMaTH4eCKHil aHaau3» B JOCTATOYHO CTPOTOM U YIIIYOJIEHHOM MH3JI0KEHHH, OCHOBHBIE
CBEJICHUS U3 TEOPUHU OIpENeIuTeNel, BbICIICH anreOpbl M0 AUCHUIUIMHE «AHAIUTHYECKas



reoMeTpus U JIMHeHHas anreOpa». 3HaHMsI, [TOJyYEHHbIE B 3TOM Kypce, UCIOJb3YIOTCS B
JTUCHUTUTHHE «YpaBHEHHS] MAaTEMAaTUYECKON (PU3UKI.

1.4 TlepeuyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 AUCHMUILIMHE (MOYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHUsI 00Pa30BaTe/IbHOI NPOrpaMMbl

N3yuenue
00yYaroIUXCsl CIETYOIUX KOMIETEHIMH:

JAHHOW y4eOHOW JMCIHILTUHBI

HampaBlieHO Ha (HOPMUPOBAHHE

KOZ[ 1 HAUMCHOBAHHC I/IHZ[I/IKaTOpa* JOCTHUKCHUA
KOMIICTCHIIMHN

Pe3yJ’ILTaTH O6y‘leHI/IH o JUCHUILIINHC

OIIK-1 CnocobeH MpUMEHATh €CTECTBEHHOHAYYHBIE W OOIIeWH)KCHEPHBIC 3HAHWSA, METOIBl MAaTEeMaTHIECKOTO
aHAJIN3a ¥ MOJCIIMPOBAHNS B HH)KCHEPHOH NIESATENbHOCTH, CBS3AHHOM ¢ pa3paboTKOil, MIPOSKTHPOBAHUEM,
KOHCTPYHUPOBAHUEM, TEXHOJOTUSIMH IPOU3BOJICTBA M AKCILTyaTallui OMOTEXHUYECKUX CUCTEM

NOIIK-1.1 [IpumMenseT 3HaHNUSI MaTEMaTHKH B
WH)KCHEPHOHU MPAKTUKE MTPHU MOJCIUPOBAHUH
OMOTEeXHHUYECKUX CHCTEM

3HaeT cocoOBl PEmICHHs TUIOBBIX 33[ad C Yy9IeTOM
OCHOBHBIX  TOHATHH W OOmMX  3aKOHOMEPHOCTEU
COCTaBJICHUS U perieHus Aud depeHIanbHbIX ypaBHEHHH

Ymeer pemars 3amadd B oOxacTé Iud¢epeHIHaIbHBIX
YpaBHEHHUM

Brnaneer HaBblkamMu penieHus 3a1ad  Jud(epeHnnanTbHbIX
YpaBHEHUU

NOIIK-1.2 [TpumMeHseT 3HaHUsl €CTECTBEHHBIX
HayK B MH)KEHEPHOU IPAKTHKE
MIPOCKTUPOBAHUS OMOTEXHUIECKUX CUCTEM U
MEIULIMHCKUX U3JETNI

3HaeT METOIBl COCTABJICHHS MOJENCH, HCIONB3yeMbIX B
U epeHIHATbHBIX YPpaBHEHISIX

YMeeT MoNB30BaThCAd CIPABOYHBIMM M OOYYarOLIMMHU
pecypcaMy AJsl peIieHHs Pa3iIMYHbIX 3a7ad B o0nacTu
TudepeHIHaTbHBIX YpaBHEHIH

Brameer HaBBIKAMHM COCTAaBJICHUs MOJENCH HCHOIB3YS
muddepeHnmansHble ypaBHEHHs

NOIIK-1.3. [IpumensieT o0IIeHHKEHEPHbIE
3HAHMS B MH)KEHEPHOM JEATEILHOCTH ISl aHATN3a
U MPOEKTHPOBAHUS OMOTEXHUYECKHX CUCTEM,
MEIUIMHCKHUX U3JIeTHN

3HaeT METOMBI M HHCTpyMEHTapuil nuddepeHmansHbIX
ypaBHEHMH, IPUMEHsEMbIC B MHKEHEPHOH JeITeNbHOCTU

VYMeeT MOIb30BaThCS CIIPABOYHBIMU  peCypCaMu I
peUICHUA Pa3IMYHBIX WHKXCHCPHBIX 3aJa4

Brnageer HaBbIKaMH COCTaBJICHHS MOJENEH, HUCIOIb3YS
muddepeHnnaNbHbIe YpaBHEHUS, TPUMEHICMBIMH TIPH
MPOEKTUPOBAHUN OMOTEXHUUECKUX CUCTEM U MEIUIIMHCKUX
U3AEIIUN

Pe3ynbrartel 00y4yeHHs 1O AMCUMIUIMHE AOCTUTAIOTCS B paMKaX OCYILECTBIEHMSI BCEX
BUJIOB KOHTAaKTHOM U CaMOCTOATENbHOM paboThl 00Y4aroIUXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IUTAHOM.

WHaukaToppl  TOCTMIKEHUS  KOMIIETEHIMI  CUMTAIOTCS
JOCTUKEHUHU COOTBETCTBYIOUINX UM PE3yIbTaTOB O0YUEHHUS.

c(OPMHUPOBAHHBIMU  TIPU

2. CTpyKTYypa H cojiep:kaHue THCHHIIHHBI

2.1 Pacnipenenenue TPyI10éMKOCTH TUCHUIIIMHBI O BHIAaM padoT

OOm1ast TpyA0EMKOCTh JUCIUIUIMHBI cocTaBisieT 3 3aueTHbIX enuHuibl (108 yacos), ux
pacripeneneHre mo BugaM padoT MpeCTaBIeHO B TabIuUIe

Buzpl padot Bceero 3 cemecTp
4acoB (gacsr)
KonTakTHasi pa6oTa, B TOM YHCJI€E: 68,3 68,3
AyautopHble 3aHsATHS (BCero): 68 68
3aHATUS JEKIIMOHHOI0 THIIA 34 34
1abopaToOpHbIE 3aHITHI - -
MIPAaKTUYECKHE 3aHATUS 34 34
CEMUHAPCKHE 3aHATHS - -
HNuas koHTakTHasi padora:
KoHTposb caMoCTOSATENbHON paboThI
(KCP) 2 2
IIpomesxyrounast arrectarus (MKP) 0,3 0,3
CamocrosTeabHasi padoTa, B TOM 2 2
qucie:




[TpopaboTka 1 MOBTOPEHHUE JIEKIIHOHHOTO

MaTepHalia U MaTepuana yacOHUKOB U 2 2
y4eOHBIX TOCOOUIA
KonTpoas: 37,7 37,7
[MonroToBka k 3K3aMeHY 37,7 37,7
Oomasn yac. 108 108
TPYAOEMKOCTE B TOM YHCJIe

KOHTAKTHAasl 68,3 68,3

padora

3a4. el 3 3

2.2 Conep:xaHue JUCHHINIHMHBI
Pacripenenenre Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Pa3nensl (TeMbl) TUCHUILIMHBI, U3y4aeMble BO 2 ceMecTpe (ouHasi popMa 00yUueHus)

KosnndecTBo yacos
Bueaynut
Ne HanmenoBanue pazzaenos (TeM) Aymutopras op}?g;[{
Bcero pabota
pabota
J 113 JIP CPC
1. OCHOBHBIE TTOHSITUS 4 2 2
2. YpaBHeHus nepBoro nopsaka. MarerpupyemMsie TuNbI ypaBHeHud | 16 8 8
3. Jluneiinbie cuctemsl qudhepeHnnanbHbIX YpaBHEHUH 24 12 12
4, JluHeiiHble ypaBHEHUS N-TO MOpsiIKa 16 8 8
5. Kpaesble 3amaun 10 4 4
UTOI'O no paszdenam oucyuniumol 70 34 34 -
Kontpons camoctostensHoi padotsl (KCP) 2
ITpomexyrounas arrecrauus (KP) 0,3
IToaroroBka k SK3aMeHy 35,7
OO6mas Tpy10€MKOCTb 0 JUCIUTLTHHE 108

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

2.3 Conep:xanue pa3iesoB (TeM) AU CHUILINHBI
2.3.1 3auaTus JeKIHOHHOI0 THIIA

1. |OcHoBHbIe IOHATHA |BBenenne. EcTecTBO3HaHME M MaTeMaTHIECKUE MOACTH. Y paBHCHHE
KaK OCHOBHO# 00BEKT U3y4YeHUsI B MaTeMaTH4deckoi mojenu. Moxgenu, (11K
conepxane quddepeHnuanbpHpIe ypaBHeHUs. [IpuMepsl 3a1ad, YO
npuBOIAIINX K nudepenimanbabiM ypaBHeHUsIM. OcHOBHBIE 3aqaun  |K
Teopun nuddepeHmanbHbIX ypaBHeHuH. 3agada Komu

2. |VYpaBuenus neporo |OCHOBHBIE HHTEIPHPYEMbIE THITbI YPAaBHEHUI |-T0 HOpsiKa: ypaBHEHHS

nopsiaka. C pa3AeIAOLIMMUCS IEPEMEHHBIMY, JINHENHBIE YPAaBHEHHUS.
Wuterpupyemsie Onnopoansie quddepeHnransHble ypaBHEHUS U TPUBOISIIUMHUCS K
THITBI yPABHCHUN gy, JTuHelHble udydepeHnranbHble ypaBHEHHS IIEPBOTO MOPSIIKA. K

Meron bepnynnu u Jlarpanxa. Ypasuenue bepuysiu. YpaBaenue B YO
nonHbIX Auddepennnanax. HTErpupyromuii MEHOXUTENH. Teopema K
CyILIECTBOBaHMS U €JUHCTBEHHOCTH peuleHus 3aaaun Komu s
muddepeHnaNbsHOT0 ypaBHEHHS IEPBOTO MOPSAKA, pa3peIieHHOTO
OTHOCHUTEIILHO IIPOU3BOJHOMN

3. |Jluneiinbie cucrembl|HopmanbHas cucrema auddepeHInanbHbIX ypaBHEH I |-ro nopska.
nmuddepennuansHeIX | BekropHas 3amucek. @a3zoBoe nmpocTpaHCTBO. Penienne crucreMsbl
ypaBHCHUUI muddepeHInatbHbIX YpaBHeHUH. MHTErpanbHas kpuBas. 3aiadya
Komm. JIuneitnbie cucteMbl qud dhepeHInanbHbIX YpaBHEHHH (C
KOMIUIEKCHBIMU KO3 GHUITUEHTAMH W CBOOOAHBIMY YJICHAMH ).
MaTpu4HO-BEKTOpHAs 3aMUCh. [IPHHIIUT CYIePIIO3UIIUH.
DOKBUBAJICHTHOCTH 3a1a4u Koy 17151 TMHEHHON CUCTEMBI 1

IIK
YO




HMHTErPaNbHOTO ypaBHEHHA. TeopeMa CyIecTBOBaHUS U
€MHCTBEHHOCTH pelleHus 3a1aun Koy 11 TMHEHHBIX CUCTEM.
JluneliHbIle OAHOPOAHBIE CUCTEMBL. [IpoCTpaHCTBO perieHui.
dyHaaMeHTalbHas cucTeMa pemeHnil. Bpouckuan. Kpurepuit
TUHEeHON He3aBucuMOCTH perieHuit. dopmyna OcTporpajackoro —
Jlnysunns. [IpencraBnenue o0Iero pereHus Ipyu OMOIIH
(yHaameHTaNBHOM MaTpuUIlbl. MHOXECTBO (pyHIaMEHTAIBHBIX MATPUIL.
MerTon Bapranu MOCTOSIHHEIX, popmyna Komm. Matpuma Koy, e€
cBoiicTBa. JIMHEHHBIE CHCTEMEBI C TIOCTOSHHBIME KO3 QHUIIHEHTaMU.
Haxoxnenne pyHIaMeHTaIBHOM CHCTEMBI PEIICHUH METOIOM
HEoTpeeJICHHBIX K03 (hUIMEHTOB.

4. |Jluneiinsie Jluneiinsle oHOpOAHBIE MU hepeHIraTbHbIe YPaBHEHNS BTOPOTO
ypaBHEHHS N-TO MOPSJIKA C OCTOSIHHBIMH KO3 (HIIMEHTaMH.
TopsiaKa [ToctpoeHue 00ILIETO pelLIeHNs B CIIydae:

a) Pa3IMYHBIX XapaKTEPUCTHUECKHUX YHCET;

0) KpaTHBIX XapaKTEePUCTHICCKUX TUCET;

B) B ClTy4ae KOMIUIEKCHO-COTPSKEHHBIX KOPHEH
XapaKTEpPUCTHUYECKOTO yPaBHEHUSI.

Jluneiinsle HeoqHOPOIHBIE AN PepeHINATBHBIE YPAaBHEHNS
BTOPOTO MOPSIKA C HOCTOSTHHBIMHU KO3()(DUIIMEHTaMH 1 IPaBOM K
4acThIO CIENHUAIBHOTO BHA. YO
Jluneitnble ypaBHEHUS N-r0O nopsiaka. CBeJeHNE K TUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuid. Ilpoctpancrso
pelIeHui oqHOPOAHOTO ypaBHeHUs. BpoHckuaH. Kpurepuii nuHeiHoM
HE3aBUCHMOCTH pellIeHUN. JInHelHble HEOIHOPOAHBIE YPaBHEHUSI N-TO
nopsiaka, mero]] Bapuanuu. @ynkuus u popmyna Komm. Ypasuenus ¢
MOCTOSIHHBIMU K03 dunmenramu. OyHaameHTanbHas cucteMa
pELICHUH ypaBHEHNUS ¢ TIOCTOSHHBIMH KoddduirenTamu. OyHKIus n
¢dhopmyna Komy asist ypaBHEHUsI C OCTOSIHHBIMU K03 (pUIIMEHTaMH.

5. |OcHOBHBIE TOHATHS BBG,Z[GHI/IG. EctecTBO3HaHNME 1 MaTeMaTHYECKHC MOACIIN. YPaBHeHI/Ie
KaK OCHOBHOM OOBEKT H3Yy4YCHUS B MaTeMaTHISCKOI MOACIIN. MO,I[CJ'H/I,

coeprkamye andepeHnnanbaple ypasHeHus. [Ipumepst 3a1a4, gg
NPUBOASIIMX K TU(depeHratbHbM ypaBHeHUSIM. OCHOBHBIE 331241
Teopun audhepeHInaTbHIX ypaBHeHNH. 3aqada Ko
IIK — nposepka koHcnekTa, YO — ycTHBIN onpoc, K — komnokBuym
2.3.2 3aHATHS CEeMHHAPCKOIo THNA (MPAKTHYeCKHe 3aHATHS)
H ®dopmMma
auMEHOBaHHUE pas3zena .
Ne (Temb1) TemaTuka 3ansTnit/padop TEKYIIEeTo
KOHTPOJIS
1. OCHOBHBIE TTOHATHS OcHoBHbIE MOHATHS Teopuu JuddepeHranbHbIX ypaBHEHU I P3
(pemenue, 3agaya Komu, mopsaok ypaBHEHNU)
2. YpaBHEHUs NEPBOTO OCHOBHBIE HHTETpUPYEMBIE THUIIBI ypaBHEeHNUH |-ro mopska: TP
TopsAKa. YPaBHEHHUS € PA3ACIAIOIUMUCS [IEPEMEHHBIMHU, JTMHEUHBIC KP
HnTerpupyemsle THIIBI YpaBHEHHUS. P3
ypaBHEHUH
3. | Jluneiinsie cuctemsl | HopmanbHas cucrema muddepeHnnansHbIX ypaBHeHHUH |-ro nmopsiaka. TP
nuddepeHnnaTbHBIX Bekropnas 3anuck. 3agada Kommn. JInHelHbIE CHCTEMBI € KP
ypaBHEHUI MIOCTOSTHHBIMU K03 ¢puunenramu. Haxoxenne ¢pyHnaMeHTaIbHON P3
CHCTEMBI PeIIeHUI METOJIOM HEONPEAEIeHHBIX KO3 hUIHEHTOB.
Merto1 Bapranuy MOCTOSTHHBIX, (opMyiia Ko,
4. | Jluneiinsle ypaBHeHUs | JIuHeiHbIe ypaBHEHUS 2-T0 nopsaka. JIuHeiHbIe ypaBHEHUS N-TO TP
N-ro mopsiaka Topsizika. Y paBHEHHS C MOCTOSHHBIMHU KO3()UIIMEHTaMH. KP
@yHIlaMEHTAJIbHAsl CUCTEMA PELICHUN YPAaBHEHUS C IOCTOSHHBIMU P3
koapdunrentamu. Oynkiws u popmyna Komum ams ypaBHEHHS C
MTOCTOSTHHBIMHU K03 duIrieHTaMu. MeTo 1 BapHalliil OCTOSHHBIX.
5. Kpaesble 3anaun Kpaessie 3agaun IlItypma — JInyBunns. OCHOBHBIE OHSTHSI. P3

Tunosoii pacuér (TP), konTponbnas padota (KP), pemenue 3anau (P3). [Ipu usyuenun
JUCLUIUIMHBI MOTYT NPUMEHSATHCS IEKTPOHHOE OOydeHHEe, TUCTaHIIMOHHBIE 00pa30BaTelIbHbIE
TexHojoruu B coorsercteuu ¢ ®I'OC BO.



2.3.3 llpuMepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEeKTOB)

He npenycmoTpensl.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOTO O0ecriedeH sl 1JIsi CAMOCTOSITeIbHOIH PadoThI
00y4aroIUXCcH M0 JUCUMILINHE (MOIYJIIO0)

Ne Bug CPC

[epeuenp yueOHO-METOIUUECKOTO 00ECTICUSHHUS JUCIUIUIUHBI 110
BBINTOJTHEHHUIO CAMOCTOSATENHHOM PaboThI

[Moaroroska K TeKymemy
KOHTPOJIIO

1. Meroaudeckne yka3aHUs IS MMOATOTOBKHM K 3aHATHAM JICKIMOHHOTO U
CEMHUHApPCKOTO THMHA. YTBEpKAEHBl Ha 3acenanun CoBera (hakynpTeTa
MareMaTuki 1 KomnbeloTepHbix Hayk ®I'BOY BO «Ky6I'Y». [Ipotokon Ne 5
ot 05 mas 2022 r.
2. Meroanyeckne yKazaHHs [0 BBITIOJIHEHUIO CaMOCTOSTEIILHOW paboThI
oOyuatommuxcs. Y TBepxk/ieHbl Ha 3acenannu CoBera (akyabTeTa MaTeMaTHKH
n xomnboTepHbIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 or 05 mas
2022 r.
3. Meroanueckne yKa3aHUs MO HCIOJNB30BAHNIO WHTEPAKTHBHBIX METOJIOB
o0yueHus. YTBepkaeHsl Ha 3acenannu CoBera (haKyiIbTeTa MAaTEMaTHKH H
komnboTepHEIX HayK @TBOY BO «KyoI'V». [Ipotokon Ne 5t ot 05 mast 2022
T.
Metoandeckue yKa3aHus MO MOJTOTOBKE 3cce, pedepaToB, KypCOBBIX padoT.
Y1BepxneHbl Ha 3acenannu CoBeTa hakyapTeTa MaTeMaTHKU HKOMIIBIOTEPHBIX
Hayk ®I'BOY BO «Ky6oI'Y». Ilporokxon Ne 5T ot 05 mas 2022 t.

BrinonHeH#e 1ab60paTOpPHBIX
paboT U pacueTHO-
rpadUUeCKuX 3a1aHui

1. Meroanyeckue yKa3zaHHs II0 BBIIOJHEHUIO J1a0OPAaTOPHBIX paboT.
VYr1Bepxknenbl Ha 3acemanun  CoBera  (QakynpTeTa MaTeMaTUKd U
komritbtoTepHbIX Hayk @T'BOY BO «Ky6I'V». IIporokon Ne 5 ot 05 mas 2022
T.
Mertoauueckre yKazaHHs IO BBINOJHEHHIO pacyeTHO-Tpa(UUeCcKuX 3aJaHHH.
YrBepkaeHs! Ha 3aceganun CoBeTa (axkynbTeTa MaTeMaTHKH |
komnboTepHEIX Hayk ®I'BOY BO «KyoI'Y». IIporokon Ne 5 ot 05 mas 2022
T.

Y4eOHO-METOIUYECKHUE MaTepHalbl ANl CaMOCTOSATENbHOW paboThl OOy4arouuxcs H3
YuCiia MHBAJIUAOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10poBhs (OB3) nmpenocTaBisitoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPUATHS HH(DOPMALIUHU:

Jyist Tut ¢ HApYIIEHUSIMU 3PEHUS:

— B MeyaTHOU (hopMe yBEIMYCHHBIM MIPUPTOM,

— B (popMe 3JEKTPOHHOTO JOKYMEHTA,

— B (hopme ayanodaiina,

— B ieyaTHo! popme Ha si3bike bpaitns.
JIyist un ¢ HapyLIEHUsIMHU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.
JUist U1 ¢ HAapyIIEHUSIMU ONTOPHO-/IBUTaTeIbHOTO arnapara:

— B TIe4aTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B Qpopme ayaunodaiina.

I[aHHLIﬁ MEpCUCHb MOKET OBITH KOHKPCTU3UPOBAH B 3aBUCUMOCTHU OT KOHTUHI'CHTA

oOydJaronuxcs.




3. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH, IPUMEHsIEMble NPH OCBOEHUH THCIHHUIIHHBI
(Mmomy.Jist)

B xome wu3ydeHHS [UCHMIUIMHBI TPEIyCMOTPEHO HCIIOIb30BaHUE
00pa3oBaTeNbHbIX  TEXHOJOTHI: JIEKIUH, TMPAKTUYECKUE 3aHATHUS, TUIIOBOU
(MHIMBHyaJ bHOE IOMAIITHEE 33JaHKe), CAMOCTOSATENIbHAS paboTa CTYICHTOB.

KoMmeTeHTHOCTHBIA MOAXOA B paMKax MpenojaBaHus UCHUIUIMHBI peaju3yercs B
UCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTUH M AaKTHUBHBIX METOJOB (IIPOEKTHBIX METOJIUK,
MO3TOBOTI'0 HITypMa, pa3dopa KOHKPETHBIX CHUTYyallui, aHaiM3a MeJarorn4ecKux 3aaad, MHbIX
¢$bopM) B COUYETaHHUH C BHEAYTUTOPHOU pabOTOM.

WudopmanoHHbIE  TEXHOJOTHH, TNPUMEHSEMBbIE IIpU
UCIONIb30BaHWE  HMH(OPMALIMOHHBIX  PECYpPCOB,  JIOCTYIHBIX B
TEJICKOMMYHUKAIIMOHHOMU ceTtu VIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHbIC TEXHOJIOTHH, TPUMEHSIEMbIE PU U3YYECHUU JUCIUILTAHBI
— U1 JHIl C OTrPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBBSI TIPEAYCMOTPEHA OpraHU3aLus
KOHCYJIbTAIIMH C UCIOJIb30BAaHNEM AJIEKTPOHHOMN MOYTHI.

CamocrosaTenbHass padoTa CTYACHTOB SIBIIIETCS HEOTHEMIIEMOW YacThIO Ipolecca
noarotoBku. [Tog camocrosTenbHOM paboToN MOHUMAETCs YacTh y4eOHOM MIaHUpyeMOl paboThI,
KOTOpasi BBIMOJIHACTCS 10 33JaHUI0 U MIPU METOAMYECKOM PYKOBOJCTBE IPEIOJaBaTess,HO 0e3
€ro HemoCPeICTBEHHOTO YJacTHs.

Buapl camoctosaTensHOM paboThI IO KYpCY:

a) 1O IIeJIIM: TIOJITOTOBKA K JIEKLUAM, K IPAKTUYECKUM 3aHIATHIM, K KOHTPOJIbHOH paboTe,
K 9K3aMEHY, BBIIIOJHEHHE TUTIOBOTO pacyera, MOJrOoTOBKA MPOEKTHOTO CEMECTPOBOTO 3aJaHus B
BUJIC MPE3CHTAIUY.

0) 1o xapakTepy paOOThI: H3yYCHHE JIUTEPATYPHI, KOHCIIEKTA JICKIIMI{; TIOMCK JINTEPaTypPhI
B OMOIMOTEKE; KOHCIEKTUPOBAHNE PEKOMEHIYEMOM ISl CaMOCTOSTENIBHOIO U3YUeHUsl HAYYHOH
JUTEPATypHhI; PeIICHHE 3aad, MOJATOTOBKA IMPOEKTA.

Jlis Ui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMH 37I0POBBSI MPEAYCMOTpPEHA OpraHHU3aIlus
KOHCYJIbTAIM C MCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

CIICAYIOIINX
pacuer

W3YYCHUU  JUCIHILTAHBL:
nH(pOpMaIMOHHO-

4, OuneHovHblie CpeacTBa AJisi TCKyYIIEro KOHTPOJIAA YCIIECBAEMOCTH U l'[pOMC)KyTO‘IHOﬁ
aTTeCTalluu

OneHouHble CpeACTBa MpeAHAa3HAUEHBl I KOHTPOIS M OIEHKHM 00pa3oBaTENbHBIX
JOCTHXKEHUI 00y4aronuxcs, OCBOMBIINUX MPOrpaMMy Y4eOHOH AMCHUIINHBI
«Iuddepennmanbaupie ypaBHEHUSD.

OIICHO‘-IHBIG Cp€ACTBA BKIIIOYACT KOHTPOJIBHBIC MAaTCPUAJIBI JJISI MMPOBCACHUA TCKYILICTO
KOHTpoJisi B (hopMe pa3HOYPOBHEBBIX 3aJaHH, CHUTYAI[MOHHBIX 3aJa4 U MPOMEXKYTOUHON
aTTecTanuu B (hopMe BOTIPOCOB U 33JaHUI K DK3aMEHY.

CTpyKTypa OLEHOYHBIX CPECTB ISl TeKylleil U MPOMEKYTOYHOH aTTecTaAllui

Kox v HanmeHOBaHUE HanMeHoBaHHE OLIEHOUHOTO CPEJICTBA
Ne HHIHKATODA Pesynbratel 00ydeHus Tpove o
. MEXKYTOTHAS
/I (8 COOTBeTCTBHHpC . 1.4) (B cootBeTcTBHH C 1. 1.4) Texkylmuil KOHTPOJIb paTTeC’I?:HI/Iﬂ
HOIIK-1.1 ITpumensier BliajeeT HaBBIKAMII
3HAHUS MATCMAaTUKHU B Bomnpoc Ha
o peuieHus 3anaqd Kontponsnas pabota Nel
1 | umxeHepHOH npakTHKe 3agere 1-3
HPH MOJICHPOBaHHH g depeHInATEHBIX Komnoxsuym
aBHEHU U
OMOTEXHUYIECKUX CHCTEM yp
VOTIK-1.2 Tipumenser ‘YMeer noab30BaThCs
) CIPaBOYHBIMH U
3HaHUSI €CTCCTBEHHBIX o 6p a0
. MU
HAYK B MH)KCHEPHOM yHatott Bomnpoc Ha
pecypcamu [yist .
2 | mpakTHke Tunosoii pacyet 3auere 4-7
HPOCKTHPOBAHMU PEIICHUS PA3THYHBIX
3aja4 B 00macTu
OMOTEXHIYECKUX CHCTEM $
N g depeHInaTbHBIX
Y MEIUITUHCKHX U3IeITHI .
ypaBHEHHHA




3HaeT 0 MPUMEHEHUH
NOIIK-1.3. IIpumensier p

METOZIOB
001eHKEHEPHbIC

. g depeHIraTbHBIX Bompoc Ha 3adere

3HaHMS B MH)KEHEPHOI .

YpaBHEHHA B Komnoxksuym 6, 16, 26

3 | ACATENBHOCTH [l

pelIeHuH
aHaIM3a u

WH)KEHEPHBIX 33134
HPOSKTUPOBAHUS
OMOTEXHIYECKUX
CHCTEM, MEIHIIMHCKUX
W3 JeIHH

VYueOHast AEATENBHOCTh NMPOXOAUT B COOTBETCTBHM C TpaMKOM Y4eOHOro mporecca.
[Tpouecc camocTosiTenbHOW pPAabOTHI KOHTPOJIMPYETCS BO BpeMsl ayIUTOPHBIX 3aHATHH H
VHIUBUTyJIbHBIX KOHCYJIbTAIIUH.

OLCHOYHBIMU CPEACTBAMHU JUCHUIUIUHBI SIBIAIOTCS CPEACTBA TEKYIIETO0 KOHTPOJIS
(KOJUTOKBUYMBI, KOHTPOJIbHBIE Pa0OTHI, a TaKK€ Ha CEMUHAPCKHUX 3aHATUSX — OTBET Yy JIOCKH U
IIPOBEpKA JOMAIIHUX 3aJJaHHIl) U UTOrOBasl aTTeCTAlUs (3a4eT C OLICHKOM).



TunoBbie KOHTPOJIbHBIE 3aJaHUS WJIH MHbIE MATEePHAJIbl, HEOOXOAMMBbIE JI OLleHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(opMupoOBaHUA KOMIIETEHIMH B MpoLecce 0CBOEHUsI 00Pa30BaTeJIbHOI MPOrpaMMbl
Ilpumepnulit nepeuenv 6onpocoe u 3a0anuil
1. Haiitu peuienue ypaBHEHUM

a) 2ty1- x2dt+ xdx= 0;

6) y’=e_¥+§f’ y(1)=0;

B) tx— = =t;
t+1
2

r) X'—xtgt+ x= cost=0;
) (x+3y)y’ =1
r_ _7
2. Pemuts 3amauy Ko {);, _ XSy i(ZX , X(0) =1, y(0)=2.
jx' =2X+Yy+2z2
3. Pemuts cuctemy 4 Y =2Z —X  A=-1, ha3=1.
|2'=3z2-2x

X' =2y —5x
y' = x—6y—2eX"

4. PeminTh TMHEHHYIO CUCTEMY {

5. Haittu ®CP, oO1uiee pelnieHne JIMHEHHBIX YpaBHEHUI:
a) X" +2X" +x=0;

6) X'+ x"=0.
6. Peuts 3anauy Kommu:

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

7. Bemmucats @CP, eciii H3BECTHBI KOPHH XapaKTEPUCTHIECKOTO ypaBHEHHS
a)M12=0; A34=—6; Asg = 217i;
0) M2=2; A3a=—144i; Asp=— 144i.
8. Sensorcs mm pynxkmun X, (1) =€* —eu X, (t) = 26" + e JIH3 pemennsmu ypasuenus
X' =X —6x=07?

9. Pemnth ypaBHEHUE, HCITONIB3Ys (YHKITHIO Kormm:

X' —8x"+17x =¢e", x(0)=x'(0)=0.

! !
10.Pemmth ypaBHEHHE METOIOM BapUallMM IPOU3BOJIBHBIX MOCTOSHHEIX X + X =

el

11. PemmTh ypaBHeHUE 110 BUAY cBobonHoro unena X —4x =15t +sin 2t .



Bonpochl Kk KOLIOKBHYMY

1.  ®wusnyeckue U reOMETPUUECKUE 331a4H, TPUBOASAIINE K TU(PEpEeHITHATLHOMY
YpaBHEHHUIO.

2. [Tonatue oGbIkHOBeHHOTO Au(pdepeHnmansHoro ypasueHus. OOmiee u 4acTHbIC
pemienus. I'paduk pemieHus.

3. Juddepennnansabie ypaBHEHUS TIEPBOTO Mopsiaka. 3anada Komru.

4. I'eomerpuueckass  uHTepnperanus  auddepeHuuanbHoro  ypaBHenus.  [lone
HarpaBjaeHui. MeTox H30KIMH.

5. Juddepenunanbable  ypaBHEHHS  IMEpPBOTO  MOpSAAKAa € pa3lelsIolUMUCS
NEPEMEHHBIMH.

6. Onnopoansie auddepeHraaIbHbIe YpaBHEHUS.

7. YpaBHEHUs, TIPUBOAAILINECS K OAHOPOJIHBIM YPaBHEHUSM.

8. Jluneiinsie nuddepeHIanbubie ypaBHEHUS IEPBOTo Mopsaka Y paBHeHue bepuymnu.
9. Mertox bepaymnnu u Jlarpanka pemeHus JMHEHHOTo Au(epeHINaTbHOT0 ypaBHEHUS

HIepBOTO MOPSIKA.
10.  YpaBHenue B nonHbIX quddepeniuanax. MHTErpupyoOni MHOKUTEIb.

11.  TlonsTue MeTpuuecKoro npocTpancTa. [IpuHIMI cKaThIX OTOOpaKEHUH.

12.  Jloka3aTenbCTBO  TEOPEMbl  CYIIECTBOBAHMS W  EAMHCTBEHHOCTH  pEIICHUs
QG epeHIaIbLHOT0 YpaBHEHHUS TIEPBOTO MOPSAKA.

13. Oco0sie pemenus nuddepennuanbHbIX ypaBHeHUH. Orubaromias ceMeicTBa KPUBBIX.
14.  JluddepeHnmanbapie ypaBHEHHS BBICIINX TOPSIKOB, OCHOBHBIC MOHATHS. Teopema
CYIIIECTBOBAHUS U €TUHCTBEHHOCTHU

15. Jluddepenuunanbupie ypaBHEHHS BBICIIUX MOPSIAKOB, AOMYCKAIOUINE MMOHKEHHS
nopsiKa:

a) ypaBHEHHS BU/IA y(“) = f(x);
0) ypaBHenus Buga F (x, y®, yed y(”)) = 0, He comepKaIine MCKOMON (QYHKIINY;

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

MNEPEMEHHOTO.

16. JIuneiinble onHOpOAHbBIE MU pepeHaIbHbIE ypaBHEHUS BhICHIET0 Mopsiaka.JInHelHo
3aBUCHMbIE M He3aBHcHMble QyHKuMH. Onpenenurens Bponckoro. ®dyHnaMeHTanbHas
cucrema peuieHnil. OOmiee pemieHue JUHEHHOTO OJHOpOAHOro AuddepeHnnanbHOro
YpaBHEHHUS.

17.  JluneiiHble HeonHOpoAHbIE AM(QEepeHlInaIbHble YpPaBHEHHS BBICIIETO MOPSAIKA.
CrpykTypa obuiero peuienus. Meron Jlarpanska Bapuanuy nIpou3BOIbHOM MTOCTOSHHOM.

18.  Jluneitple onmHOpomHBIE U (dEepeHIIHANbHBIE YPaBHEHUS BTOPOTO TMOpsIKA C
NoCTOSHHBIMU K03 unmentamu. [Toctpoenue oO1iero peuieHus B ciryyae:

a) pa3IMYHbIX XapaKTePUCTUUECKUX YHCET,;

0) KpaTHBIX XapaKTePUCTHUECKUX YHCET,;

B) KOMITJIEKCHO-COMPS)KEHHBIX XapaKTEPUCTUUECKUX YHCETT.

19.  JluneitHble HeOHOPOIHBIE MU G EpEeHITNATFHBIE YPAaBHEHHUS BTOPOTO TTOPSIKA C
MOCTOSIHHBIMU K03()(DUITMEeHTaMU U TIPABOM YaCThIO CIIEUAIBHOTO BUAA (TIOMCK YaCTHOTO
pellIeHnss METOIOM HEONPEeIeHHBIX KO (OULIMEHTOB):

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



IIpumepHbIe BONPOCHI Il MOATOTOBKH K 3a4eTy € OLlEHKOM

1. MuddepenunansHoe  ypaBHeHHEe  mepBoro  mnopsaka.  OCHOBHbIE — TOHATHUA.
['eomeTpuueckuii CMbICT YpaBHEHHSI IEPBOTO MOPSAKA.

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 epeHIINaTbHBIX YPaBHEHUN B HOPMAJIbHOM (popMe, MaTpUUHO-
BEKTOPHAs 3aIIMCh. DKBUBAJIEHTHOCTh KOMILJIEKCHOW M BEIIECTBEHHON CHUCTEM.

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

7. Jluneitnple cucteMbl AudQepeHInaIbHbIX YPaBHEHUN, MPUHIMUI CYHNEPIO3UIIUN
pEeLIeHUI U CIIEICTBUS U3 HETO.

8. JluneitHas 3aBHCHUMOCTh U HE3aBHUCHMOCTH BEKTOp-QyHKuMiA. JIuHeiiHbIe OAHOPOIHBIE
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 XapaKTEPUCTUUECKUX YUCEIT;
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
o) 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 HeogHOpOMHOE AuddepeHImaIbHoe ypaBHeHue N-ro nopsaka. [puHiumn
CYNEPIIO3ULNH PELLICHUH U CIEICTBUS U3 HETO.



21. Meton Bapuaiuu Jyisi JMHEMHOTO HEOTHOPOAHOTO MU depeHITHaTbHOTO ypaBHEHUS N-
0 TIOPSIIIKA.

22. @ynkus Komm. ®opmyna Ko,

23. TeopeMa o QyHIAMEHTAIBLHOW CUCTEME PEUICHUH JTHUHEWHOTO MuddepeHIHaTbLHOTO
ypaBHEHHSI N-TO MOPSAKA C TOCTOSTHHBIMH KO3 QUIIMEHTAMH.

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).

Tunosvle 3a0auu, 6bIHOCUMbLE HA 3A4em C OYEHKOL
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 JUIS MHBAJIWAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXHOCTSIMHU
3J10pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIMBUAYAIBHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEN:

— NpU HEOOXOAMMOCTH WHBAIUAAM M JIMIaM C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH
3J10pOBbsI ITPEIOCTABIISIETCS IOMOJIHUTENIBHOE BpeMs JJIsl IOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBEJICHUH TPOLIEYPHI OIICHUBAaHUS PE3YyIbTaTOB O0yUYCHHS MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBS IPEAYCMAaTPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C X MHANBUAYATLHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JAJIs1 00YYarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS TIO IUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI PE3yNIbTATOB OOYUYEHHS] WHBAIMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHMIUIMHE (MOAYJIO) NpeaycMaTpHBaeT MpeAoCTaBlIeHUE
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OTPAaHUUYEHHSIM WX 370POBbS W BOCIIPHUSITHS
UHpOpMaLUH.

JUi1st TUTI ¢ HApYIICHUSIMU 3PEHUSI:

— B eyaTHOU hopMe yBeJIMYEHHBIM MIPUPTOM;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst man ¢ HapyIeHUsIMU CITyXa:

— B [I€4aTHOH (opme;

— B (hopMe 3JIeKTPOHHOTO JJOKYMEHTA.

JUist U1 ¢ HAapYIIEHUSIMU ONTOPHO-/IBUTaTeIbHOTO arnapara:

— B TIe4aTHOU opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

Kputepun oneHuBaHus pe3yJabTaTOB 00y4eHHUS

OneHKa Kputepuu oneHnBaHus 10 3a4€Ty C OLEHKOM

Bricokuit OIIEHKY «OTJMYHO» 3aCIy)KUBA€T CTYACHT, OCBOMUBIIMM 3HAHUS,
YPOBEHB «5» YMEHHsI, KOMIIETEHIIUU M TEOPETHUYECKUd MaTtepuan 0e3 mIpoOemnos;

(0TIHMYHO) BBINOJIHUBIINN BCE 3aJ]aHUA, NPEITyCMOTPEHHbIE Y4EOHBIM IUIAHOM Ha




BBICOKOM Ka4yeCTBEHHOM YPOBHE; MPaKTUYECCKHE HaBBIKH
npoecCHOHATLHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHUN COPMUPOBAHEI.
Cpennuit OLIEHKY «XOpOIIIOY» 3aCITYKHBAET CTYICHT, MPAKTHYECKH MOJIHOCTHIO
YPOBEHB «4» OCBOMBIIWI 3HAaHWS, YMEHHUS, KOMIICTEHIIMM U TCOPETHUYECKUI
(xopomo) MaTepHuall, yueOHbIC 3a/laHHsI HE OICHEHbI MaKCHUMAJIBHBIM YUCIIOM
0aJI0B, B OCHOBHOM C(HOPMHPOBAIT TPAKTUYECKHE HABBIKU.
[ToporoBerii OLIEHKY «YyIIOBIICTBOPUTEIBHO» 3aCIyXHBACT CTYJICHT, YaCTUYHO C
YPOBEHB «3» mpoOeaMd  OCBOMBIIMK  3HAHUS, YMEHUS, KOMIICTCHIIUM U
(YmoBJIETBOpHUTE | TEOPETUYECKUH MaTepuay, MHOTHE Yy4YeOHble 3aJaHus JIMOO He
JILHO) BBITIOJTHWJI, JIMOO OHU OIICHEHBI YHUCIOM OaloB OJIM3KUM K
MUHUMATHHOMY, HEKOTOPBIC MPAKTHYECKHUE HABBIKK HE CHOPMUPOBAHEI.
MuHUMANBHBIA | OLEHKY «HEYIOBICTBOPUTEIHLHOY 3aCIyKUBACT CTYJCHT, HE OCBOUBIITUI
YPOBEHB «2) 3HaHUS, YMEHUS, KOMIICTCHIINM U TEOPETHUYSCKUI Marepuai, ydeOHbIe
(HEYyIOBJICTBOPH | 3aJaHUS HE BBITIOJHWII, TPAKTHUECKUE HABBIKU HE C(HOPMUPOBAHEI.
TEJIHLHO)

OneHouHble cpeacTBa Ul HMHBAJIUAOB U JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBBsI BEIOUPAIOTCS C YUETOM MX UHIAWBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HHBAJIWAAM M JHMIAM C OTrPaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBBSI IIPEIOCTABIIIETCS TOTIOTHUTEIILHOE BPEMSI JJIsl TIOATOTOBKM OTBETA HAa SK3aMEHE;

— [IpU NPOBEJICHUH IPOLETYPbl OLICHUBAHUS PE3YyIbTaTOB O0YyUSHMsI MHBAIUJIOB U JIMIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIONB30BAHUE TEXHHUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl O0YHAIOIINXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbSI
U MHBAJIUAOB IHpolelypa OLEHUBAHUSA pPE3YylbTaTOB OOY4YEHUS IO JUCLUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIOB.

ITponienypa oneHMBaHUsI Pe3yJIbTaTOB OOyYEHHs] MHBAIMJOB U JIMI[ C OIPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBBSI 10 JTUCIMIUIMHE (MOIYIIO) TPEAYCMATPHBAET MPEIOCTABICHHUE
uHpopManuu B (opMmax, AZANTUPOBAHHBIX K OrPAaHMUYCHHMSM HX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUist UL ¢ HApYLIEHUSIMU 3PEHUS:

— B IeyaTHOU (hopMe yBEIMYEHHBIM IIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst man ¢ HapyIEHUsIMU CITyXa:

— B [Ie4aTHOM (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

Jnist U1 ¢ HapyIIEeHUsIMU ONTOPHO-/IBUTaTeIbHOIO arlnapara:

— B TIe4aTHOM opme,

— B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

JlaHHBIIA TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. IlepeuyeHb yueOHOIi JJUTEePaTypPbl, HHPOPMAILMOHHBIX PECYPCOB U TEXHOJIOTH i

5.1. YueOHasi iuTeparypa

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 1o TeoOprur OOBIKHOBEHHBIX AU PEpEeHIINATHHBIX YPaBHESHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. CoOopnuk 3ama4 1o auddHepeHINATEHIM YPAaBHEHUSIM H BapHAIIMOHHOMY HCYHCICHUIO
[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

Vkasvisaromess  newamuvle  nepuoouueckue uzoamus u3z «llepeuns  neuamuuix
nepuoouveckux — uzoaumui, xpawswuxcsi 6 ¢ounoe Hayunou  oubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnwvie nepuoouyeckue u30anus, ¢ yKkazanuem
aopeca cauma 21eKMPOHHOU BepCull JHCYPHANLA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM UMeem
Kyory:

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

2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM 4YHcJe COBpeMeHHbIe MpodeccuoHATbHbIE 0a3bl
JAHHBIX U I/IH(])OpMaIII/IOHHbIe CIIPaBOYHBIC CUCTEMbI

J1eKTPOHHO-0u0IMoTeuHbIe cucTembl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr 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 (I0CTYN K DIEKTPOHHOU OMOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrBenHoit ouonmuorexu (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/

o wbnE
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18. VuumBepcurerckas nnpopmanronnas cucrema POCCHS http://uisrussia.msu.ru

NudopMannoHHbIe CIPABOYHBbIE CUCTEMbI:
1. Koucynbrant [Lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypchbl cBOOOIHOTO J0CTYHA:

1. AmMepuKaHCKas maTeHTHas 0a3a manusix http://www.uspto.gov/patft/

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

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

4. MWUHHUCTEPCTBO HAyKH U BbICIIEro oOpazoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

5. ®epnepanbHblii mopTan "Poccuiickoe obpazosanme” hitp://www.edu.ru/;

6. HWudopmarnmonnas cuctema "ExuHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbIX 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

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

9. IIpoext I'ocymapcTBeHHOro MHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMmannoHHbii moptan "Pycckuii si3b1k" http://gramota.ru/;

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

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

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

14. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @enepanuu’. Bormpocs! U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/ibHbIe U HH(POPMalHOHHBIE pecypchl

KyoI'Vy:

1. Cpena MomyneHOTO TuHaMu4ueckoro ooyuenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJINKaLUi 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHBI apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

5. DnekTpoHHble 00pa3oBaTelbHbIE pecypchl Kadeapbl HHPOPMALMOHHBIX CUCTEM U
TexHojoruil B oopasosanuu KyoI'Y u Hayuno-meroauueckoro xxypHaia "HIKOJIBHBIE 'OJ1bI"
http://icdau.kubsu.ru/

6. MeToauyeckune yKkazanus J1Jisi 00y4arouXcs 10 0CBOCHHIO THCIUIIJIMHBI

OCHOBHBIM HCTOYHMKOM T€OPETHUYECKON HH(OPMAINH SABIAIOTCS JeKIUH. Takxke nojae3Ho
B Cciydae 3aTpyAHEHUH oOpamaThCsi K peKoMeHayeMoil smreparype. CrnemyeT c OOJbIION
OCTOPOXHOCTBIO OTHOCUTBCS K CIIPABOYHBIM MaTepHajaM M IPUMEPAM MOJIy4a€MbIM CIIOMOLIBIO
CTaH/IapTHOIO NIOMCKA B UHTEPHETE, TaK KaK HET TapaHTHUH €ro JOCTOBEPHOCTH.

B ocBoeHnn nauMCHUIUIMHBI MHBAJIUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU
3I0pOBbsl OOJbIIOE 3HAYEHHE HMEeT HHAMWBHIyalibHas yueOHas pabora (KOHCYNbTAllUU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuara.

WnauBuayanbHble KOHCYJIbTAllMM 1O MPEIMETY SIBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOUIMM MHIWBUIAYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCHUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM U O0y4arolmMMCs HWHBAIMIOM WIM JIMIOM C OTpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.
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7. MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne Mo TUCHUIINHE (MOTYJII0)

HanmeHoBaHue cnenmnaabHbIX OCHaHIeHHOCTI) CIICIHAJIbHBIX HepequL JIMIOCH3UOHHOI'O

MOMEIIECHU N MOMETICHU I MPOrpaMMHOT0 00eCeYeH st
YueOHbIe ayJIUTOPUU st | MeOenb: yueOHast MmeOeIb Microsoft Office
MPOBECHUsI 3aHIATHI JIEKIIMOHHOTO | TexXHUUecKue cpeacTBa O0yUeHus:
THUIA 9KpaH, IPOEKTOP, KOMIBIOTEP
VY4eOHbIe ayUTOPUU it | Mebenb: yueOHas MmeOelb Microsoft Office
MPOBEICHUSI sausaTuil | TeXHUYeCKUe CpeICTBA OOyUCHUS:

CCMHHAPCKOI'0 TUIla, I'PYHIIOBLIX U
MHAWBUAYAJIbHBIX KOHcyHLTaHHﬁ,
TCKYILIETO KOHTPOJIA n
HpOMe)KyTO‘-IHOI‘/II aTTCCTallun

OKpaH, MPOCKTOP, KOMIILIOTEP

Jns  camMocTosATeNbHOW — pabOThl  OOYYalOUMXCS — MPEIyCMOTPEHBI  TOMEIEHHUS,
YKOMILJICKTOBAaHHBIE CIICIHATH3UPOBAHHOW MeOEIIbI0, OCHAICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO ITOJKJIIFOYCHUSA K CCTHU ((I/IHTepHeT» 1 obecrieueHreM A0CTyIa B J3JICKTPOHHYIO

nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmeHoBaHue MoMeIeHui 1ist
CaMOCTOSATEIEHON pabOTHI
oOyJaromuxcst

OcCHAaIIEHHOCTD MOMEILEHNH 1T
CaMOCTOSTEIIbHOM PaboThI
o0yJaromuxcs

[lepeueHb TMIIEH3MOHHOTO
MIPOTPAMMHOTO O0eCTICUeHUS

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

Meobenb: yaeOHas MeOenb
Kommnexkr  cnenuanu3upoBaHHON
Me0eTH: KOMITBIOTEPHBIE CTOJBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKJIIOYCHUEM K
nHpopManOHHO-
KOMMYHHUKAIIHOHHOM
«lHTEpHET» W  JOOCTYIIOM B
ANEKTPOHHYIO  MH()OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpTraHM3aIUH,
BeO-KaMephbl, KOMMYHUKAIHOHHOE
obopymoBanue, obecrneuuBarolee
JOCTYIl K  CeTH HHTECPHET
(mpoBomHOE COCIITHEHUE u
OecCIpoBOJTHOE  COCOUHEHHE 10
texnojorun Wi-Fi)

CETHU

TTomemienue i1t caMOCTOSITEIbHON
pabotsr obyuarommxcst (aya.301H,
308na, 310H)

Mebenb: yaeOHas MeOenb
Kommnexr  cnenuanu3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOJKIIOUYEHHEM K
nHPOPMALNOHHO-
KOMMYHUKallMOHHOI
«MHTepHeT» W OOCTyNOM B
9NEKTPOHHYI0  MH(OpPMAIIOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHHM3allNy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopymoBaHue, obecmeunBaroniee
JOCTYIl K ceTn HHTEpPHET
(mpoBoaHOE COCIMHEHHE u
0ecrpoBOJTHOE  COCJMHEHHE IO
texnosgorun Wi-Fi)

CEeTH




