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1 Heau u 3a7a4u M3yYeHUSA TUCUMUILITHHBI (MOTYJIA)

1.1 Ileanb ocBOEHHA TUCHUILIHHDI

Henstmu ocBoeHUst TUCHUILIMHEI «/luddepeHnnanbHbie YpaBHEHHS SIBISIIOTCS. OCBOCHUE
METO/IOB pemieHus auddepeHIManbHbIX YPaBHEHUH U MPUIIOKEHHUE 3THX METOJOB K PEIICHHUIO
3ama4 u3 Kypca (pu3uKHM, a Takxke 3a7a4 KOMIUICKCHOTO M BEIISCTBEHHOTO aHAIN3a, OBIIAJICHHC
KJIACCHYECKUM MAaTeMAaTHYECKUM arlmnapaToM ISl adbHEHIIIEro UCIOJIb30BaHUS B IPHIIOKCHUSX.

1.2 3agaun qUCHMILINHEL

[Tpu ocBOCHMYU AUCIUILTUHBI CTABATCS CICIYIOIIUE 3aauu:

— OBJIQJICHWE  AHATUTUYCCKUMHU, TNPUOMDKEHHBIMM M YHCICHHBIMH  METOJaMHU
UHTETpUPOBaHUs TU(PepeHIINATBHBIX YPAaBHECHUH;

— (opMHUpOBaHME OCHOBHBIX TOHSATHH TEOpPUU OOBIKHOBEHHBIX IH(QepeHIInaTbHBIX
YpaBHEHU;

— (opMupoBaHME 3HAHUH O CBOMCTBAX peuleHuil qudQepeHInanbHbIX YpaBHEHUH IEPBOro
HOpsi/IKa: C Pa3JeNIAIOLMMUCA NEPEMEHHBIMU, OJHOPOAHBIX U NPHUBOJAIIMXCA K HUM,
ypaBHEHWI B TMOJNHBIX JuddepeHnnanax; OBJIAICHAE TOYHBIMA  METOJAMH
UHTETPUPOBAHUS;

— (opmupoBaHMEe 3HAHUN O JTMHEHHOM Au(pdepeHInalIbHOM YPaBHEHUH NIEPBOTO MOpsaKa,
oBJIaieHue MeToamu perenus Jlarpanxka u bepnymnu;

— (opMupOBaHME 3HAaHUI B BOMNPOCAaX CYILECTBOBAHUSA U EIUHCTBEHHOCTH peIICHUS
TuQdepeHIMaIbHOro ypaBHEHUs IEpBOro MOpsIKa;

— (opMupOBaHHE YMEHHUI M HABBIKOB pelIeHUs TU(PEpeHIINATbHBIX YPaBHEHHH BBICIIIUX
HOPSIKOB IIyTeM IOHMKEHUSI TOPsAAKa YPaBHEHMUSL.

— (opMupoBaHME 3HAHUN O CTPYKType OOLIero pemeHus qudQepeHranbHbIX ypaBHEHUH
BBICUIMX IIOPSIIKOB: OBJIajieHue MeTo oM Jlarpanxa;

— (¢dopMHUpOBaHME YMEHUH H HaBBIKOB IIOCTPOSHHS OOIIEr0 pemeHusl JUHEWHOTO
OMHOPOJHOTO JU(GEepPEeHIINaTLHOTO YpaBHEHUS N-TO TOpsAJKa C TOCTOSHHBIMHU
K03 pHLIMEeHTaMU B 3aBUCUMOCTH OT 3HAYEHUH XapaKTEPUCTHUECKUX YHCEN;

— (¢opMUpOBaHME YMEHUH U HaBBIKOB B IIOMCKE YAaCTHOIO pEIIEeHUs JHMHEHHBIX
HEOJHOPOAHBIX AU depeHIInalIbHbIX YpaBHEHUH BBICIIUX IOPSAIKOB IO MPaBON YacTH
CHEHaJIbHOTO BUAA (METOOM HEONpPEAEeIEHHBIX KO3QPUIUEHTOB)

— ¢opMHpOBaHUE 3HAHUN O CBOWCTBAX PEIICHHH OJHOPOAHOW JUHEHHON CHUCTEMBI
muddepeHIMaTbHBIX YpaBHEHUH ¢ TOCTOSTHHBIMU K03 uirenTamMu (MeToqoM Diiepa);

— (opmupoBaHUE 3HAHUH O CTPYKTYpE pEUIEHHs] HEOJHOPOJHON JIMHEWHON CHUCTEMBI
mubdepeHIIMaNbHBIX ypaBHEHUN C TOCTOSHHBIMM KO3(QUIMEeHTaMu: OBIaJeHUE
METOaMHU HaXO0’KIEHUSI YACTHOTO peIIeHUs.

Bo Bpemsi m3ydeHHs IUCHUIUIMHBI BBIpaOaThIBaETCS OOIIEeMaTeMaTHUecKash KyJIbTypa:
YMEHHE JIOTHYECKH MBICIHTh, TIPOBOJAUTH JOKA3aTelIbCTBA OCHOBHBIX  YTBEPXKICHHH,
YCTAQHABJIMBATh JIOTHUECKUE CBA3M MEXIY MOHATHAMM, NMPUMEHATH MOJTyYEHHBbIE 3HAHUSA IS
peleHns 33124, CBI3aHHBIX C (PU3MYECKIMHU TPHIIOKEHUSMH T€OMETPHUECKUX H alITeOpandecKux
meTo10B. [lonydaemble 3HaHU JIekKaT B OCHOBE MaTeMaTHYECKOrooOpa3oBaHUs U HEOOXO MBI
JUTSI TOHUMaHUS ¥ TIPUMEHEHUS B (pH3HKe.

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

HucuumumHa «/luddepenipanbable ypaBHEHU OTHOCUTCS K 00s13aTenbHON yacTu biioka
1 «/lucummmabl (MOIyIH)» ydyeOHOTo TutaHa. B cooTBeTcTBUM ¢ pabo4yuM y4eOHBIM TUIAaHOM
JMCIUITINHA U3y4aeTcs Ha 2 Kypcee (3 cemectp) mo ouHol popme oOydenus. Bug npomexxyrouHoin
aTTeCTalllU: SK3aMeH.

OT wu3ydYalomero HacTOSAIMMH Kypc TpeOyeTcsl 3HaHHE YHHBEPCHUTETCKOTO Kypca
«MaTtemMaTu4eckuil aHajau3» B JIOCTaTOYHO CTPOIOM M YINIYOJEHHOM H3JI0K€HHH, OCHOBHBIE
CBEJICHUS U3 TEOPUHU OIpENeIuTeNel, BbICIICH anreOpbl M0 AUCHUIUIMHE «AHAIUTHYECKas



reoMeTpus U JIMHeHHas anreOpa». 3HaHMsI, MTOJyYEHHbIE B 3TOM KypCe, UCIOJb3YIOTCS B
JTUCHUTUTHHE «YpaBHEHHS] MAaTEMAaTUIECKON (PU3UKI.

1.4 IlepeuyeHb NJIAHMPYEMBbIX Pe3yabTATOB 00y4YeHHSs MO JUCHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3y/JIbTATAMH OCBOCHUSI 00Pa30BaTeJIbHOI NPOrPaMMbl

W3ydyenne naHHOW y4yeOHOW JMCHMILIMHBI HANpaBleHO Ha (OPMUPOBAHHE Y
00y4aromuXxCcsl CAEAYOUUX KOMIIETECHIHI:

Kon n HaumeHoBaHme I/IHI[I/IKEITOF)EI>X< JOCTHIXCHUSA

PesynbraTel 00ydeHHs IO TUCIUIIIIHE
KOMIIETECHIINH

OIIK-1. CnocoGen npuMeHsTh 6a30BbIe 3HAHWS B 001aCTH (PU3UKH U paaro(pU3UKN U UCTIOIB30BaTh HX B
npodeccroHaIBHOM NesTeIbHOCTH, B TOM 4HCiIe B cepe Meaarornueckoi esiTelIbHOCTH

OIIK — 1.1 [ToHnMaeT TeopeTHIecKHe 1 3HaeT crmocoOBl pEIICHMS THUMOBBIX 3aJad C Y4EeTOM
METO0J0TMYECKUE OCHOBAHHS U30paHHOM OCHOBHBIX TOHATHH ¥  OOmMHUX  3aKOHOMEpPHOCTEH
obnacty Gu3KKH 1 pagHoPu3uKH COCTaBJIEHUs M pelnenus qudQepeHnanbHbIX ypaBHEHUH

Ymeer pemarth 3agadn B oOnacté  aud¢epeHITnaIbHBIX
YpaBHEHUH; MPUMEHsET 3HaHH B PELICHUN 3a/1a4
paaroGU3NKH

Brnaneer HaBblkamMu penieHus 3a1ad AU GepeHINaIbHBIX
YPaBHEHUH U UCCJICJOBAHUS I1OJIyYCHHBIX PELIEHUN

OIIK — 1.2 [TonuMaeT akTyajbHbIe IPOOJIEMBI U 3HaeT KiacCHM4YecKue 3a1aud  (U3MKHM, NPUBOISAIIME K
TCHACHIHNU pa3BUTHUS COOTBGTCTByIOH.[eﬁ Haquoﬁ I[I/I(i)(i)epeHHI/IaJ'H)HI)IM YpPaBHEHUSIM
0bsacTh 1 061aCTH MPOhECCHOHATBHOT VMeeT CTpOMTh MaTeMaTHYeCKUe MOJENH (HU3UUECKHX
JIeSITeIbHOCTH
MPOLIECCOB, OTIMCHIBAEMBIX muddepeHnansHIMA
YpaBHEHHUSIMU
Bnaneer METOJlaMU pemeHus KJIaCCHYECKUX

i depeHmanbHbIX YpaBHEHUI U CHCTEM ypaBHEHUH

Pe3ynbrartel 00ydeHHs NO NHMCLUUIUIMHE JOCTHTAlOTCAd B paMKax OCYIIECTBIIEHHUS BCEX
BUJIOB KOHTAaKTHOW M CAaMOCTOSTENIbHOM pabOThl 00yJaromuXcs B COOTBETCTBUM CYTBEPKAECHHBIM
y4€OHBIM IUTAHOM.

WHaukaTtopel  JOCTM)KEHUS KOMIIETEHLUH  CUMTaloTCd  COPMHUPOBAHHBIMU  IPU
JOCTUKEHUHU COOTBETCTBYIOUINX UM PE3yIbTaTOB O0YUEHHUS.

2. CTpyKTYypa U coJep:kaHue AUCHUIIMHBI

2.1 Pacnpenenenune TPy10EMKOCTH JUCIHUIIIMHBI 10 BUAaM padoT

OO6riast TpyA0EMKOCTD TUCIUILTHHBI cocTaBiseT 4 3aueTHbIX enuHMIl (144 yaca), ux
pacripeziesieHne 1o BujaaM paboT MpeICTaBlIeHO B TaOJIHIIE

Buzpl padot Bcero 3 cemecTp
4acoB (gacsr)
KonrakTHasi pabora, B TOM YucJIe: 72,3 72,3
AynuTtopHble 3aHATHS (BCEro): 48 48
3aHATHSA JEKIIUOHHOTO TUIIA 34 34
71a00paTOpHBIE 3aHATHS - —
MIPaKTUYECKHE 3aHATHSA 34 34

CEMHHAPCKHE 3aHITHS - -
HWnas koHTakTHas padora:

KonTtpois camocTosTenbHON paboTHI 4 4
(KCP)

IMpomexyrounas arrectauus (MKP) 0,3 0,3
CamMmocrosTe1bHas1 padoTa, B TOM 36 36
qyucie:

ITpopaboTka 1 MOBTOPEHHUE JIEKITHOHHOTO

Marepuala 1 MaTepraia ydeOHUKOB U 10 10
y4eOHBIX TTOCOOMIA

MOJIrOTOBKA K JJa0OPAaTOPHBIM U 12 12
MPaKTHIECKUM 3aHATUSIM

BerInonHenue JoMaIHux 3aJaHui 14 14

(ToroTOBKa COOOIIECHMM, TIPE3CHTAIIHN)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 4.8 4.8




KonTpoas: 4 4
[ToaroroBka K SK3aMeHy 35,7 35,7
O6masn qac. 144 144
TPYA0EMKOCTh B TOM 4HCJIE

KOHTAKTHAas 72,3 72,3

padora

3a4. e 4 4

2.2 Conep:xanue THCIUNTHHBI
Pacnipenenenne Bua0B y4eOHOI pabOTHI M X TPYAOEMKOCTH I10 pa3JiesiaM JUCIUIIIHHBL.
Paznensl (TeMbl) AUCHUILTNHBI, U3y4aeMble B 3 ceMecTpe (ouHasi popma o0ydeHHs )

KonnuectBo 9acos
BueayauT
Ne HanmenoBanue pa3aenoB (TeM) AymaTopHas oprﬁm
Bcero pabota
pabota
J 113 JIP CPC
1. OCHOBHBIE TTOHSITHS U ONPEACTICHUS 12 4 4 4
2. YpaBHeHUs TIepBOTO Mopsiaka. MHTEerpupyeMele THITEI ypaBHeHH | 28 8 8 12
3. Cuctemsl quddepeHInaIbHBIX YpaBHESHHHA 24 8 8 8
4. Jlunetinple ypaBHEHUS N-TO TMOPsIKa 16 4 6 6
5. Kpaesrie 3amaun 10 4 4 2
6. OCHOBBI TEOPHH YCTOWIHBOCTH 14 6 4 4
HUTOI'O no pazdenam oucyuniuHol 104 | 34 34 36
Kontpons camoctostensHoi padoTs! (KCP) 4
[pomexyrounas arrecrarms (MKP) 0,3
[oxroToBka K TEKyIeMy KOHTPOIIO 4.8
O0611ast TPYA0EMKOCTb IO AUCIUTLTHHE 144

[Mpumeuanue: JI — neximu, 13 — npaktuueckue 3ausaTus /

3anatusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Copaep:xanue pa3iesoB (TeM) AUCHUILIHHBI
2.3.1 3auaTus JeKIHOHHOI0 TUIIA

cemuHapsl, JIP — maboparopubie

®opmMma
Ne Hanvenosanne Copeprxanue pasfena (TeMbl) TEKYIIEero
pa3zaena (Tembl) KOHTpOS
1. |OcHoBHbIe IOHATHA |BBenenne. EcTecTBO3HaHME M MaTeMaTHIECKUE MOACTH. Y paBHCHHE
U OIpeJeNeHHs KaK OCHOBHOW 0OBEKT U3y4eHHUs B MaTeMaTH4eckoit moxenu. Mozgemy, |IIK
cojeprkanue anddepeHnranbaple ypaBHeHus. [Ipumepsl 3a1a4, YO
NPUBOASIIMX K tUddepeHuatbabM ypaBHeHUsM. OcHoBHBIE 3a1aun (K
Teopun nuddepeHmanbHbIX ypaBHeHUH. 3agada Ko
2. |YpasHenus nepsoro |OcHOBHBIC HHTEIPHPYEMbIE THITBI YPaBHEHUH |-T0 OpsiaKa: ypaBHEHHS
TopsAKa. C pa3JeIAIOMUMUCS IEPEMEHHBIMY, TUHENHHBIE YPABHEHUSL.
Hurerpupyembie OnHoponHbie qudGepeHIranbHble YPaBHEHUS U MPUBOISIIIUMUCS K
THITbI yPaBHCHHH HuM. JIuneitabie quddepeHnranbaple ypaBHEHNS IEPBOTO MOPSIKA. K
Meton bepuynnu u Jlarpanxa. YpaBHenue bepnynu. YpaBHeHue B YO
nonHeIX g depennnanax. aTerpupyromuit MHOXuTEb. Teopema K
CyIIECTBOBAHMS U €IMHCTBEHHOCTH penieHus 3agaun Komm mms
muddepeHInaIbHOTO YPaBHEHHS TIEPBOTO TOPSIIKA, Pa3peIIeHHOTO
OTHOCHUTENILHO IIPOU3BOJHOMN
3. |Jluneiinbie cuctembl|HopmanbHas cucrema auddepeHInanbHbIX ypaBHEH I |-ro mopska.
i depeHnranbabix | Bekrophas 3anuck. @a3oBoe npocTpaHcTBO. Pemenne cucremsl K
ypaBHEHUI muddepeHunansHbIX ypaBHeHUH. HTerpansHas kpuas. 3a1ada vO

Komw. JInneitnbie cuctems! tudepeHuaibHbIX ypaBHEHHH (C
KOMIUIEKCHBIMH KO3(PHUIHEHTaMU U CBOOOJHBIMU WICHAMM).




Marpuuno-BeKkTOpHas 3anuch. [[puHIUMT Cynepno3uiuu.
OKBUBAJICHTHOCTH 3aAa4u Ko ass TMHEHHON CHCTEMBI U
UHTErpanbHOro ypaBHeHUd. Teopema cylecTBOBaHUS U
€MHCTBEHHOCTH pelleHus 3a1aun Koy 11 THHEHHBIX CUCTEM.
JluneliHble OAHOPOAHBIE CUCTEMBI. [IpoCcTpaHCTBO perieHui.
dyHaaMeHTalbHas cucTeMa pemeHnil. Bpouckuan. Kpurepuit
TMHEHHON He3aBrcuMocTH pemreHnin. @opmyna Octporpaackoro —
Jlmysumis. [IpencraBnerne o0IIero pemeHus Mpyu MOMOIIN
(yHmaMeHTaNbHOM MaTpuIbl. MHOXKECTBO (pyHIAMEHTAIBHBIX MATPUILI.
MerTon Bapraniiu MOCTOSTHHEIX, popmyna Komm. Matpuma Ko, e€
cBoiicTBa. JIMHEHHBIE CHCTEMBI C IOCTOSSHHBIMHU KO3 PUIIHEHTaMH.
Haxoxnenne pyHAaMeHTaIBLHOM CHCTEMBI PEIICHUH METOIOM
HeoIpeeNIeHHBIX K03 PHUIHeHTOB.

4. |Jluneitnbie Jluneiinsie oHOpOIHBIE AU hepeHIHaTbHbIE YPaBHEHHUS BTOPOTO
ypaBHEHHUs N-TO MOPSIJIKA C IIOCTOSIHHBIMH KO3 () (pUIIMEHTaMH.
nopsiaka [ToctpoeHue 0o0LIEr0 pelIeHus B cIydae:
a) pa3JINYHBIX XapaKTEePUCTUUECKHUX YUCET;
0) KpaTHBIX XapaKTEPUCTUUECKHUX YHCEIT;
B) B ClTy4ae KOMIUIEKCHO-COTPSKEHHBIX KOPHEH
XapaKTEpPUCTHUYECKOTO ypaBHEHUSI.
Jluneiinsle HeoqHOPOIHBIE AN PepeHINATBHBIE YPAaBHEHNS
BTOPOTO MOPSKA C MOCTOSHHBIMU KO3 (PUITEHTaMH U TIPaBOi [IK
4acThIO CIENUAIBHOTO BHA. YO
Jluneitnble ypaBHeHUs N-ro nopsaka. CBeeHne K JTUHEHHBIM
cucremam. [Ipunnun cynepnosunuu pemenuid. Ilpoctpancrso
peleHui oqHOPOAHOTO ypaBHeHUs. BpoHckuaH. Kpurepuii nuHeiHoM
HE3aBUCHMOCTH pelleHU. JINHelHble HEOIHOPOAHBIE YPaBHEHUSI N-TO
nopsaka, mero]] Bapuanuu. Oynkuus u popmyna Komm. YpaBHenus c
MOCTOSIHHBIMH K03 punmentamu. dyHaameHTanbHas CHCTEMa
pELICHUH ypaBHEHNUS C ITIOCTOSHHBIMH Kod(duirenTamu. OyHKIus 1
¢opmyna Komu st ypaBHEHHS ¢ IOCTOSIHHBIME KO3 QHIIMCHTaMH.
5. |OcHoBHble oHATHS |BBenenue. EcrecTBO3HAHHE W MaTEMATHISCKHE MOJICIH. Y paBHEHHE
KaK OCHOBHOM OOBEKT U3ydeHUs B MaTeMaTH4IecKoi Mozenu. Mozeny, 1K
cojeprkamye anddepeHnnanbaple ypasHeHus. [Ipumepsl 3a1a4, vO
NPUBOASIIMX K TU(depeHratbHbM ypaBHeHUSIM. OCHOBHBIE 331241
teopun audGepeHnnaNbHbIX ypaBHeHuH. 3anauya Ko
6. |OcHOBBI TeOpUH YceroitunBocTh perieHuit o JIssmyHoBy. ACUMITOTHYECKAS MK
YCTONYMBOCTH ycToiuuBocTh. MccnenoBanue yCTOWYMBOCTH aBTOHOMHBIX CUCTEM YO
T epeHInaTbHBIX YPaBHEHUH € TIOCTOSHHBIMU KO3 UIIHCHTAMH.
I1K — nposepka koHcnekTa, Y O — ycTHBIH onpoc, K — koyutoxkBuym
2.3.2 3aHATHS CEMHHAPCKOro THNA (MPAKTHYECKHE 3aHATHS)
®opma
HanmeHoBaHnue paszaena o
Ne (Tembl) Temartuka 3aHATHI/PabOT TEKYILEro
KOHTPOJIS
1. | OcHOBHBIEC OHATHS U OcHOBHBIE MOHATHS TeopHuHu JuddepeHInanbHbIX YpaBHEHNH P3
OIIpEJEIICHUS (pemenue, 3agaga Komm, mopsaok ypaBHEHNU)
2. YpaBHEHUS IEPBOTO OCHOBHBIE HHTETpUPYEMBIE THITB ypaBHEeHNUH |-ro mopska: TP
MOpsAKa. YPaBHEHHUS € PA3ACIAIOIUMUCS [IEPEMEHHBIMH, JIMHEHHBIE KP
HnTerpupyemsle THIIBI YPaBHEHHS. P3
ypaBHEHUH
3. JInneiinsie cuctemsl | HopmanbHas cuctema nuddepeHnuaibHbIX ypaBHeHnH |-ro mopsiaka. TP
JuddepeHnanbHbIX Bekropnas 3anuck. 3anada Kommn. JInHelHbIE CHCTEMBI € KP
ypaBHEHUI MIOCTOSTHHBIMU K03 ¢puumenrtamu. HaxoxeHne ¢pyHnaMeHTaIbHOM P3
CHCTEMBI PEIICHUH METOIOM HEOIpeIeJICHHBIX K03((HIINEHTOB.
Meroj Bapuanuy NOCTOSHHBIX, popmyna Komm.
4. | Jluneiinsle ypaBHeHUs | JIuHeiHble ypaBHEeHUs 2-To nopsaka. JInHeitHbIe ypaBHeHUS N-TO TP
N-ro mnopsaka opsiAKa. YpaBHEHHS C TOCTOSTHHBIMU KO3 (QUITEeHTaMH. KP
dyHaamMeHTaIbHas CUCTEMA PEIICHUH YPaBHEHHUS C TIOCTOSHHBIMU P3
koa¢ppunmentamu. Oynkiusa u Gopmyna Komu st ypaBHEHUS ¢
MIOCTOSTHHBIMU K03 ¢rumentaMu. MeToJ1 BapHaliy MOCTOSIHHbIX.
5. Kpaesbie 3anauu Kpaessle 3agaun llItypma — JInyBunns. OCHOBHBIE OHSTHS. P3
6. OCHOBBI TEOPUH Y cToMunBOCTh perieHnis o JISmyHoBy. ACUMITOTHYECKAS KP
YCTOWYMBOCTH ycToitunBocTh. MccnenoBanue yCTOMYMBOCTH aBTOHOMHBIX P3




cucreM anuhepeHaIbHbIX YPaBHEHNH C TOCTOSTHHBIMU

koo punnenramu. Kpurepuii ['ypsuna

Tunosoit pacu€r (TP), kontponrsHas padora (KP), pemenne 3anau (P3). Ilpu nsydenun
JUCLUIUIMHBL MOTYT MPUMEHSTHCS JIEKTPOHHOE 00ydeHHUE, TMCTAHLMOHHBIE 00pa30BaTeIbHbIE
TexHojoruu B coorserctBuu ¢ ®I'OC BO.

2.3.3 IlpumMepHasi TeMaTHKa KyPCOBBIX padoT (IPOEKTOB)

He npenycMoTpeHsl.

2.4 TlepeyeHb y4eOHO-METOAUYECKOTO O0ecriedeH sl IJIsl CAMOCTOSITeIbHOI PadoThI
00y4yarIUXCs M0 JUCHUILINHE (MO1YJIIO)

Ne Bug CPC

HepequL y’-leGHO'MeTOZ[I/IquKOFO obecnieueHus JUCHUIIINHEI I10
BBIIIOJIHCHHIO CAMOCTOSITSIILHOM pa6OTBI

[ToaroroBka K TeKymemy
KOHTPOJIIO

1. Meroauyeckue yka3aHHs Ul MOATOTOBKH K 3aHATHSAM JICKIHOHHOTO M
CEeMHUHApCKOTr0 THMA. YTBepkaeHbl Ha 3acenanun CoBera dakynbrera
MaTeMaTHKH ¥ KoMIbloTepHbIX Hayk @PI'BOY BO «Ky6I'V». IIpoTokon Ne 5
ot 05 mas 2022 r.
2. Meroauyeckrue yKa3aHUs 110 BBITIOJIHEHUIO CaMOCTOSTENILHOW paboThI
oOyuatormuxcs. YTBepxkJieHbl Ha 3aceiannu CoBera (hakyabTeTa MaTeMaTHKH
n xomnbroTepHbIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas
2022 r.
3. MeTtonuyeckue yKka3aHHs IO HCIIOJIB30BAHHIO MHTEPAKTUBHBIX METO/OB
oOyueHus. YTBepkIeHbl Ha 3acenanuu CoBera (akyJbTeTa MaTeMaTUKH H
komnboTepHEIX HayKk @TBOY BO «Ky6I'V». [Ipotokor Ne 5t ot 05 mas 2022
I.
Metoandeckue yKa3aHus 10 MOJTOTOBKE 3cce, pedepaToB, KypCOBBIX padoT.
VY1BepkaeHs! Ha 3aceann CoBera haKynbTeTa MaTeMaTHKU HKOMITBFOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». IIporokon Ne 5T ot 05 mas 2022 r.

BeinonHeHue 1a60paTOPHBIX
paboT u pacyeTHo-
rpadUUeCKuX 3a1aHui

1. MeTtoauueckue yKa3aHWs TIO BBHINOJHEHHUIO JA0OPaTOPHBIX pPaboT.
YrBepkaeHsl Ha 3acemanun  CoBera  (akynpTeTa MareMaTHKH U
komnboTepHEIX HayK DT'BOY BO «Ky6I'V». [Ipotokon Ne 5 ot 05 mas 2022
T.
Mertoauueckne yKazaHHs I10 BBIOJHEHHIO PAacueTHO-TpaUUECKUX 3aJaHHH.
YrBepkaeHs! Ha 3aceganun CoBeTa (axKynbTeTa MAaTeMaTHKH |
komnboTepHEIX Hayk PI'BOY BO «Ky6I'Y». [IpoTokor Ne 5 ot 05 mas 2022
r.

Y4eOHO-METOIUYECKHUE MaTepHalbl AN CaMOCTOSATENbHOW paboThl OOy4aroluxcs H3
YHUCiIa MHBAJIUIOB M JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBhs (OB3) mpenocTtaBisitoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS U BOCIPUITHS HH(OPMAIIUH:

J1ytst Ut ¢ HApYIIeHUSIMU 3PEHUS

— B meyaTHOU (hopMe YBETUYCHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA,

— B hopme ayanodaiina,

— B reyatHoi (¢opme Ha si3pike bpaiins.
JIist un ¢ HapyLIEHUsIMHU CIIyXa:

— B TIe4aTHOU opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.
Jjig U1l ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTaTENIbHOTO arnmapara:

— B [Ile4aTHOH (opme,

— B (popMe 3JIEKTPOHHOTO TOKYMEHTA,

— B (hopMme ayanodaiina.

HaHHI)II;'I MNEPECUYCHb MOXET OBITE KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA

00yJaromuxcs.




3. Oﬁpa30BaTeJIbHLIe TEXHOJOIMv, NPUMEHACMbIC IPU OCBOCHUU TUCHUIIJIHHBI

B xome wu3ydeHHMs [AUCHUIUIMHBI MPEIyCMOTPEHO HCIOJB30BAaHUE  CIEIYIOIIUX
00pa30BaTeNbHBIX  TEXHOJOTWMH: JIGKIMH, TPAKTUYECKUE 3aHATHsS, THIIOBOM  pacyer
(MHIMBUYyaIbHOE JOMAITHEE 33/1aH1E), CAMOCTOATEIbHAs paboTa CTYACHTOB.

KoMreTeHTHOCTHBIN MOAXOA B paMKax MpernojaBaHus UCHUIUIMHBI peaju3yercs B
UCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTUH M AaKTHUBHBIX METOAOB (IIPOEKTHBIX METOJIUK,
MO3TOBOTO HITypMa, pa3dopa KOHKPETHBIX CHUTYyallui, aHajiW3a MeJarorm4ecKux 3aaad, MHbBIX
¢$bopM) B COUYETaHUH C BHEAYTUTOPHOU pabOTOM.

NudopmannoHHble  TEXHOJOTMH, NPUMEHSEMbIE TPU  HM3YYCHUW JIUCHUTUIMHBL:
UCIONIb30BaHWE  HMH(OPMALIMOHHBIX  PECYpPCOB,  JOCTYNHBIX B  HH(OPMAaLHUOHHO-
TEJIEKOMMYHUKALIMOHHOU cetu VIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHbIC TEXHOJIOTHH, TPUMEHSIEMbIE PU U3YYECHUU JUCIUILTUHBI
— U ML C OTPaHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0pOBBSI THPEAYCMOTPEHA OpraHU3aLus
KOHCYJIbTAIMH C MCMOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

CamocrosTenbHass padoTa CTYACHTOB SIBIIIETCSI HEOTHEMIIEMOW 4YacThlO Ipolecca
noarotoBku. [Tog camocrosTenbHOM paboToN MOHUMAETCs YacTh y4eOHOM MIaHUpyeMOn paboThI,
KOTOpasi BBIMOJHACTCS 10 33JaHUI0 U TMPU METOAMYECKOM PYKOBOJCTBE IPEIOAaBaTEINs, HO 03
€ro HermoCPeICTBEHHOTO YJacTHs.

Buasl camoctositensHOM paboThI IO KYpCy:

a) TO IeJIsIM: TIOJTOTOBKA K JICKIIUSM, K IPAKTUYECKUM 3aHITHUSIM, K KOHTPOJIbHOH paboTe,
K 9K3aMEHY, BBIIIOJHEHHUE TUTIOBOTO pacyera, MOJArOTOBKA MPOEKTHOTO CEMECTPOBOTO 33/IaHUS B
BUJIC MPE3CHTAIUY.

0) 1o xapaxkTepy paboThl: U3y4eHHUE JIUTEPATYPhl, KOHCIIEKTA JIEKI[Mil; TOUCK TUTEPaTypHI
B OMOIMOTEKE; KOHCIEKTUPOBAHNE PEKOMEHIYEMOM ISl CaMOCTOSTENBHOIO U3YUeHUsl HAyYHOU
JUTEPATypHI; PEIICHUE 3aay, MOATOTOBKA IMPOEKTA.

gy ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbsI MPEIyCMOTPEHA OpTaHU3aIlHs
KOHCYJIbTAIM C MCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

4, O1neHoYHbIE CpeacTea AJisi TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U l'[pOMC)KyTO‘lHOﬁ
aTTeCTalluu

OneHouyHbIE CpeACTBa IMpEeAHAa3HAu€Hbl I KOHTPOJII M OLEHKHM O0pa3oBaTelIbHbBIX
JOCTHDKEHUI 00Yy4aroluxcsi, OCBOMBIIUX MPOrpaMMy y4eOHOM IUCIUIITUHBI
«AuddepennmanbHble ypaBHEHUSD.

OneHouHblE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepUaibl IS MPOBEACHUS TEKYLIETO
KOHTpoJIsi B (hOpME pa3HOYPOBHEBBIX 3aJaHHUi, CUTYAal[MOHHBIX 33Ja4 U TMPOMEXYTOUHOU
aTTecTaluy B GopMe BOIPOCOB U 3aJaHUH K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEJICTB /sl TEKYIIel ¥ MPOMEeKYTOYHOI aTTeCTAlNHU

Kon u HaumeHoBaHue HanmMeHnoBaHue OLIEHOUHOTO CpeCTBa
Ne PesynbraTel 00y4ueHns
MHUKAaTOpa . [IpomexyrouHas
n/n (B cooTBeTcTBHU C 1. 1.4) Texymuii KOHTPOJIb
(8 cootBeTcTBUH C 11. 1.4) arTecTanus
OIIK — 1.1 INorumaer
TEOpEeTHYECKHE U
METO/I0JIOTHYECKHUE
OCHOBaHHMS M30paHHOI
obmactu QUMK U
panuodu3nKu Bnaneer HaBbIKaMu Borboc Ha
pelieHus 3a1a4 Kontponsuas pabota Nel P
1 9K3aMeHe
muddepeHnnanbHBIX Komnoxsuym 1-30
YpaBHEHUH U
HCCIeJOBaHNS
MOJTYYCHHBIX
peueHui




OIIK — 1.2 [Tonumaer

YMeeT cTpouTh
aKTyaJlbHbIe TPOOJIEMbI U

MaTeMaTUYeCcKue
TEHJCHI[UH PA3BUTUS

o MoJieH (HU3HYECKUX
COOTBETCTBYIOIIEH .
2 HAYYHOI OGMACTH 1 HPOIIECCOB, Tunosoi pacuer

06 1aCTH OTHUCHIBAEMBIX
podeCcCHOHATBHOM mnddepentmaTbHbIMI
JIeSITENIbHOCTH YpaBHCHHAMH

Bomnpoc Ha

9K3aMEHE
31-45

TunoBbie KOHTPOJIbHBbIE 32JaHUS WM HHble MAaTEPHUAJIbl, He00X0AMMBbIE /1JIsl OLIEeHKHU
3HAHMI, yMEHUI1, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(popMupoBaHus KOMIIETEHIIU B IpoLecce 0CBOeHMsI 00pa30BaTeJIbHOM MPOrPpaMMBbI

Bapuanmuvt konmponouvix padom

Bapuanm 1
Haiitn pemienue ypaBHeHHM

1) 2ty1- x°dt+ xdx=0
Yoy
2 y'=e X+, y(B=0

’ X
-2 —t
t+1

4) X —Xxtgt+x

3)

2cost:O

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

Bapuanm 2

1. Haiitu ®CP, ol1ee pelieHue ypaBHEHHIHA:
a) xV+2x+x = 0;
6) Ox'+x''=0.

2. Peuts 3amauy Komm:
x"+4x'+3x =0;  x(0) = 0; x'(0) = 1.

3. Bemmmcats @CP, ecitn H3BECTHBI KOPHU XapaKTEPHCTHYECKOTO YPaBHEHUS

a) A12=0; A3a=—6; hse=2+7i;
0)A12=2; A3a=—144i; Ase=— 1+4i.

4. Ssnsores ma Gynkumm Xi(t) = €3 —e 24 xo(t) = 2e3 + e ' JIH3 pemenusaMy ypaBHEHHS

x"—x'—6x = 0?

Bapuanm 3
1.Pemuts, ucnons3ys ¢pyukuuo Komm:
X' 8x'+17x = e*; x(0) = x'(0) = 0.
2.PeluTh METOIOM BapHaluK HPOU3BOILHBIX MOCTOAHHBIX X +x/ =t
3. Pemuts ypauenue X' 4x!'= 15t + sin 2t

Bapuanm 4

1. Peumnts kpaeByio 3amaay: Y +Y=1 y(0)=0, y’(%) =0

2. CymectByet i ¢pyHkius ['puna kpaeBoit 3agaun? Eciou ga, To mOCTpouThH ee:

)y’ +y="1(x). y(0)=0 y(z)=0;
6y =f(x),y'(0)=0,y'(1) =0.




3. Haiitu coOcTBEeHHbIE 3HaUeHUSI U COOCTBEHHBIC (DYHKIIMU KPAaeBOM 3aa4u:

y'+4uy=0, y'(0)=0,y(7)=0
Bapuanm 5

X'=y—7x _ _
1.Pemuth 3anauy Kormm {yr =5y-2x" x(0)=1,y(0)=2

X'=2X+Yy+2z

2. PemuTh cucTeMy y,' =27—X JA=—1, Aa2z=1.
7'=37-2X
3 p X'=2y—5x
. Peruts yr _ X—6y—28X

Bapuanm 6

1. OueHuTh, HACKOJBKO OTIIMYAIOTCS PEUISHUS 3a/1a4 Ha oTpe3ke [2, 3]
y'=sin y —Ccosy + X z'=sin z—co0sz
y(2)=01 2(2)=0,3

2. Wcnonw3ys onpeeeHne yCTOMYUBOCTH 10 JISITyHOBY, MCCIIEIOBaTh YCTOWYMBOCTD PEIICHUS 3a/1a4u
2y

Komm: Y + =0, y(l) =2.
X

3. UccnenoBarh yCTOWINBOCTH TPUBHAIIBHOTO PEIICHHUS CHCTEMBI TU((epeHIIHATBHBIX YPaBHCHHIA:
X' =In(1-3y)+ xy
y'=2e* —3siny-2-y*

BOI’lpOCbl, 6bIHOCUMDBLIE HA KONTIOK8UYM:

1. HuddepenunanbHoe  ypaBHeHHE  mepBoro  nopsaka.  OCHOBHbIE — TIOHATHUS.
I'eomeTpuyecknii CMBICT YPaBHEHHMS IIEPBOIO MOPSAIKA.

2. YpaBHEHUS C Pa3JeNAONUMUICI NEPEMEHHBIMH U PUBOJISAIINECS K HUM.

3. Jluneiinsle nu¢depeHnnanbHble YpaBHEHUS EPBOT0 MOPSIIKA U IPUBOSIIUECS K HUM.

4. Cucrembl OOBIKHOBEHHBIX AU(depeHnnanbHbIX ypaBHeHUNA. BekTopHas 3anuck. 3anava
Komm.

5. Cucremsl TMHEHHBIX AU} QepeHInaTbHbIX YPaBHEHHH B HOpMaJIbHOW (hopMe, MaTpUUIHO-
BEKTOPHAsl 3alMCh. DKBUBAJIEHTHOCTh KOMIUIEKCHOM U BELLIECTBEHHON CHUCTEM.

6. Teopema cyliecTBOBaHHUS U €IUHCTBEHHOCTH pelieHus 3aaa4un Kommm 1iis tuHeitHoi
CUCTEMBI.

7. Jluneitnsle cucteMbl AudQepeHIUaTbHbIX YPaBHEHUM, TMPUHIUN CYNEPIO3UIIUN
pELICHUN U CIIECTBUS U3 HETO.

8. JluneitHas 3aBUCHMOCTb M HE3aBHCHMOCTH BEKTOp-(GYHKUMN. JIMHEHHbIE OJHOPOAHBIE
cucreMsl. [IpocTpaHcTBO pemieHui.

9. dynpameHntanmbHas cucteMa pemeHuii Onpenenurens Bponckoro. Kpurepuit nuHeiHoi
HE3aBUCHUMOCTH PELICHUN OJHOPOAHONU CUCTEMBI.

10. ®ynnamenTanbpHas MaTpuLa, cBoicTBa. O01ee pemeHne JHHEHHON OqHOPOIHOM
CUCTEMBI.

11. JIuneitHble HEOTHOPOHBIE CUCTEMBI MU depeHINaTBbHBIX YpaBHEHHH. MeToa Bapranuu.



®opmyna Komm.

12. Matpuna Komm u ee cBoiicTsa.

13. Jluneitnple  cuctembl  OUQQEpPEHIUANBHBIX  ypaBHEHMH  C  I[OCTOSHHBIMH
kodpdunmentamu. Teopema o GyHIAMEHTATBHOM CUCTEME PEIICHU.

14. Jluneitnple onHOponHBbIE U(EpeHINATbHBIE YpaBHEHHS BTOPOrO TOpPSIKA C
nocTosiHHBIMU Kodddunmentamu. [loctpoenne o01iero pemieHus B ciyvae:
a) pa3IMYHbIX XapaKTePUCTUUECKUX YUCET,
0) KpaTHBIX XapaKTEPUCTUUECKUX YHCEI;
B) B CJIy4ae KOMILJIEKCHO-CONPS)KEHHBIX KOPHEN XapaKTEpUCTUYECKOTO YPaBHEHHUS.
15. JIuneitnbie HeogHOPOIHBIE AU depeHIInaIbHble ypaBHEHUSI BTOPOTO MOPSAKA C
MOCTOSTHHBIMU K03()(DUITMEeHTaMH U IPAaBOH YacThIO CIENHUATBHOTO BUA:

a) f (x)= e**.
o) f (x)= e™P, (x).
B) f (X)= e**(acosPx+ bsinpx).
16. JIuneitnbie nuddepeHranpubie ypaBHEHUs N-T0 TOpsAAKa (OCHOBHbBIE OMPEICIICHNUS,
IIpUMEpPHI). DKBUBAJIEHTHOCTb JTUHEHHON CUCTEME.
17. Teopema O MPOCTPAHCTBE PEUICHHUI JTUHEHHOTO OJHOPOIHOTO TU(PEPEHIIHATHLHOTO
ypaBHEHHsI N-TO MOPSAKA.
18. JluneiiHas 3aBUCUMOCTH W  He3aBUCUMOCTh (GyHkumid. Kpurtepuit  nuHeiHON
HE3aBUCHMOCTH PEUICHUH OAHOPOIAHOTO (P PepeHIIMaTIbHOTO YpaBHEHHS N-TO MOPSAKA.
19. dynnameHTanbHas CHCTEMa PEIICHH, €€ CBSA3b C OOIIUM PEeIICHHEM YPaBHECHUSI.
20. JluneitHoe HeogHOpOAHOE MU hepeHnabHOe ypaBHEeHHE N-T0 mopsiaka. [IpuHmn
CYTIEPIIO3UIINH PEIICHHUN U CICICTBHS U3 HETO.

21. Meron BapHuamuu JUTsl TUHEHHOTO HEOTHOPOIHOTO (P PEpeHIINATHHOTO ypaBHEHUS N-
o MOpsIJIKA.

22. Oynkuus Komm. ®opmyna Ko,

23. Teopema o (hyHIAaMEHTAIBHON CHUCTEME pelIeHHH JIMHEHHOTo auddepeHnnanbHoro
ypaBHEHHUS N-TO MOPSIJIKA C TOCTOSHHBIMU KO3(PPHUIIEHTAMHU.

24. HaxoxJeHre YacTHOTO PEIICHUs JUHEHHOTO HEOIHOPOJHOTO Au(QdepeHIINaTEHOTO
ypaBHEHUsI N-ro MOpsiKa Mo BUILy cBoOoIHOTO wieHa f(X).

25. Oynknusa Komm ans nmuaeitHoro muddepeHnnansHoro ypaBHeHUsI N-TO TOPsIKa €
MOCTOSTHHBIMU KO3 (HULIUEHTaMH.

26. KpaeBble 3a/1auu (Onpe/IeIICHAs, TPUMEPHI).

Pegpepam
He npeoycmompeno

Tecm
He npedycmompeno

Temul gvicmynnienuil K Kpy2iomy cmoJi
He npedycmompeno

3a4eTHO-3K3aMeHAIlMOHHBbIC MATePHAJIbI /ISl IPOMEKYTOYHOM ATTeCTANMH (IK3aMeH/3a4eT)

IlepeueHb BOMPOCOB K IK3aMeHY
3 cemecTp
Omnpenenenue nuddepeHnnanIbHOro ypaBHeHUs, OPSJIKa ypaBHEHUs U ero perneHus. OObIKHOBEHHOE
muddepennmranbHoe ypaBHeHHE 1-T0 mopsiaka.
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37.
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39.

40.

VYpasuenue B nuddepenmuanax. [lone Hanpasnenuii u mosie Hopmayied. OnpeeneHne HHTETPaTbHOM
KpuBOH. Jlemma o pemieHnn ypaBHeHus B Auddepennnanax.

VYpaBHeHue nepsoodpaszHoil. Teopema 06 unrTerpaie nupdepeHInalIbHOro ypaBHEHHUS.
ABToHOMHOE U PepeHaTbHOe YpaBHEHUE 1-T0 MOpsIKa U €ro pelieHue.

Oco0pble pemennst 0OOBIKHOBEHHOTO AU hepeHnnansHoro ypaBaeHus. Orudaromias cemeicTna
OJTHOTIaPAMETPUYECKUX KPUBBIX.

W30K1MHBI, N30TOHAJIbHbBIE U OPTOrOHAJIbHBIE TPAEKTOPUH.

CriocoObl Hax0Xk/IEHHsI pelIeHU 0OBIKHOBEHHBIX AU ((epeHIInatbHbIX yPaBHEHUH.

VYpaBHeHUs ¢ pa3AensomUMuUcs (pa3ielIeHHbIMHI) IEPEMEHHBIMU U IIPUBOSIIUECS K HUM.
JIuneiinpie tuddepeHnnanbHpIe ypaBHEHHs IepBoro nopsiaka. OnpenenacHue 0aQHOPOIHOCTH K-0ro
W3MEPEHUs ISl ypaBHEHUSI.

. Tunsl ypaBHEHUH, IPUBOAAIIUXCS K JTUHEHHBIM AU(depeHIInaTbHbIM YPAaBHEHUAM MIEPBOTO MOPAIKA.

Jlemma 00 5KBHBaJICHTHOCTH PELICHUH OJHOPOIHBIX ypaBHeHU# (s f(y/X)).

Mertoa Bapualuu noctosiHHOM (MeTo Jlarpan»xka) u Meto moacTaHoBoK bepHyiu.
Huddepernnanbapie ypaBHEHHS BHICITNX TOPSIKOB, TOITYCKAIOIINE TTOHWKEHUE MTOPSIKA.
Onpenenenue 3aaaun Ko 11 00bIKHOBEHHOTO T (hepeHINaTbHOIO ypaBHEHNUS.
Cy1iecTBOBaHME U €IMHCTBEHHOCTH petnenus 3anaun Komm. JlokansHas Teopema.

3anaua, [BoiicTBeHHas 3agade Komm. JlemMa 00 SKBUBaJIEHTHOCTH.

DKBHUBAJICHTHOCTD JIMHEHHOTO M (HEepeHIINATFHOTO YPaBHEHUSI HOPMAIIBHOW CHCTEME OOBIKHOBEHHBIX
muddepeHnManbHbIX ypaBHeHUH. 3anavya Koy a1 TuHaMUYecKoi CUCTEMBI.

dyHaameHTanbHas cucteMa pereHuil. Onpenenutesnb BpoHCckoro u ero cBoiicraa.

JIuneitnsle nu¢depeHranbHble ypaBHEHU N-HOro nopsiika. OCHOBHBIE MOHATHS U OIPEEICHHMSL.
Teopema o mpocTpaHCTBE peIeHUI OAHOPOAHOTO AU PEepEeHIINATHHOTO YpaBHEHUS N-HOTO TOPSIIKA.
JIuneitHoe HeogHOpOoIHOE AU depeHnrnanbHoe ypaBHeHHE N-HOro nopsaka. [IpuHuun cynepno3unuu
pELICHUH U CIIEJICTBUS U3 HETO.

Mertoa Bapualuy JUist JTMHEHHOTO HEOAHOPOAHOTO JU(GepeHIIMaIbHOIO YpaBHEHUs N-HOrO HOPSIIKA.
Teopema o pyHIaMEHTAILHOM cHCTEME PELIEHUH TMHEIHOTO0 HEOTHOPOAHOTO AP PEepEeHInaTbHOTO
ypaBHEHMs N-HOTO MOpsAKa ¢ HOCTOSHHBIMU K03 duiimeHTamu.

Jluneiinsle nuddepeHuanbHble YpaBHEHHSI 2-T0O HOPSAKA C TOCTOSHHBIMU KO3 pULIMeHTaMu.
XapaKTepUCTUUYECKOE YPAaBHEHUE.

Meton HeotpeneaeHHbIX K03 (PUIIMEHTOB MpU PELIEHUH HEOAHOPOIHOTO TMHEHHOTO

Qg QepeHInanbHOr0 ypaBHEHHs 2-T0 MOpsAAKa ¢ HOCTOSHHBIMU K03 duumenramu.

Ompenenenue kpaeBoit 3aaaun. KoppekTHOCTh KpaeBoi 3a1auu.

Teopema 006 anbTepHAaTUBE U CIIEJCTBHE U3 HEE.

Hynu pemenuit oqHopoHoro nuddepeHnanibHoro ypaBHEHHsI BTOPOro MOpsKa.
Ilepemesxaromuecs Hynu. Teopema 0 pacroyoKEHUH HyJIEH OJTHOPOJHOTO YPaBHEHUS.

Teopema cpaBuenus (1lTypma).

Oyukuusa ['puHa 1 ee cBOMCTBA.

Onpenenenue cuctembl AU depeHInanbHbIX YpaBHEHHH, BUJIbI cucTeM auddepeHuanbHbIX
ypaBHEHUH U POPMBI UX MpeJICTaBICHUH. ACCOIIMMPOBaHHOE crcTeMe TuddepeHaIbHoe
ypaBHEHUE.

HopmanbHsbie cuctemsl auddepeHnnanbHbIX YpaBHEHUH ¢ KOMIUIEKCHBIMU KO3 QUITEeHTaMH.
MHoxecTBO pemieHui. [Tpo1oKrMbIe 1 HENPOJOJKUMBIE PEILIECHUS.

ITocranoBka 3anaun Komm 1i1st cuctemsl TuddepeHanbHbIX YpaBHEHHUH.

duznyeckas HHTEpIpETalus CUCTEMbI U] PepeHnanbHbIX ypaBHeHUnH. da30Boe MpOoCTpaHCTBO U
(a3oBbIE TPACKTOPHH.

dyHaamMeHTaabHas MaTpulia cucteMsl nuddepenmanbabx ypaBHeHui. [peacrasnenue obmiero
peleHust Mpyu MoMoIu GpyHAaMEHTaTbHOW MaTpHIlbl. MHOXKECTBO (yHAaMEHTAIbHBIX MAaTPUILL.
OCHOBHBIE TEOPEMBI.

Hopmanbhbie cuctemsl auddepeHnnanbHbIX YpaBHEHUH ¢ TOCTOSHHBIMU KO3 (hUIIEeHTaMu.
WuTerpupoBanue cucteMsl U GepeHInaabHbIX YPaBHEHUH METOI0M UCKITFOUYEHUS.

Teopema 0 KOpHEBOM MPOCTPAHCTBE (0€3 JOKA3aTEIbCTBRA).

Marpuna u ¢popmyna Komu ams cuctems! 1uddepeHIralbHbIX YPaBHEHUH ¢ TOCTOSHHBIMU

KO3 PHUIHEHTaAMH.

Teopema cylecTBOBaHUSA U €IMHCTBEHHOCTH pelleHus 3a1a4n Koy Ha OTpe3Ke IPH BBIITOJIHEHUU
ycioBus Jlunmmuna.



41. Teopema Ileano.

42. YcTOWYMBOCTH pemieHus 1o JImyHoBY. ACUMITOTHYECKAs! YCTOHYMBOCTD PELICHUs. Y CTOMYUBOCTh
IIPU OCTOSIHHO J€HCTBYIOIINX BO3MYILICHUSX.

43. YCTOWYMBOCTH pEIICHHs CUCTEMBI TU(PepeHIINaTbHBIX YPaBHEHUH, €€ (PU3NIeCKUN U
IreOMETPUYECKUI CMBICII.

44. ABTOoHOMHBIE cUCTeMBI T (hepeHIInabHBIX YPaBHEHUI U UCCIIEIOBAaHUE UX HA YCTOMYUBOCTb.

45. Ocobas Touka nuddeperuanpHoro ypasuenus. [loBeeHne TpaekTOpUU YpaBHEHHs B OKPECTHOCTH
0c000if Touku. Bubl 0co0b1x Touek. O0IacTh YCTOHYMBBIX PEHICHUH aBTOHOMHOW CHCTEMBI
mudepeHInaTbHBIX YPaBHEHUH.

TunoBbie 3aJa4u, BBIHOCUMbIC HA IK3aMEH

1.Pemmts 3amaay Kommm:
y'ctgx — y = 2ctgx

npu y(0)=1.
2. Pemmuts ypasuenue: X''— 4x'+3x = e
3. Pemmuth cucremy:

X'=2x+4y-8
y' =3X+6Yy
4. UccnenoBath YCTOHYMBOCTL TPHBHAIBHOE PEIICHUAE CUCTEMBI
X' =—X—-2y+X
y =-2x+3y—-y* +x°

Kputepuu oneHuBanus pe3yibTaToB 00y4eHHs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxui OYEHKY «OMIUUHO» 3ACTYIHCUBAET CIYOeHM, ?ceouemuﬁ 3HAHUA,
Jposers YMEHUsl,  KOMNEmeHyuu .  meopemuueckuti . Mamepuan oe3
5» npobenos;,  GLINONHUBWIUL 8Ce  3A0aHUs, NPedyCMOMPEHHbLE
(ommuno) VUeOHbIM — NIAHOM — HA  BbICOKOM  KAYeCMBEHHOM  YPOGHE,
npakmuyeckue — HABbIKU — NPOPDECCUOHATBHO20 — NPUMEHEHUS
OCB0CHHBIX 3HAHUL CHOPMUPOBAHDL.
Cpeonuii OYEHKY — «XOPOWO»  3ACIAYICUBAEN — CMYOEHm, NPAKMUYeCcKu
Vpogens NOTHOCMbIO  OCBOUBWIULL  3HAHUSA, YMeHUs, KOMHeMmeHyuu u
«4» meopemuyeckuti mamepuan, yieOHvle 3a0aHus He OYEHeHbl
(xopouio) MAKCUMATILHLIM — YUCIOM  0OANN08, 6 OCHOBHOM CHOPMUPOBAT
npaKkmuyecKue HablKu.
Ilopozoswi OYEHKY — «VOOBIEMBOPUMENbHOY — 3ACIYHCUBAEm — CIYOeHm,
Ul ypogens YacmuyHo ¢ npobenamu  OCEOUBWIUL  3HAHUSA,  YMEHUS,
«3» KOMNemeHyuu U meopemuyeckull. Mamepuai, MHocUue yueOHbvie
(yooerems 3a0aHusi b0 He BbINONHUNL, AUOO OHU OYEHEeHbl YUCIOM OalI08
opumenbHo OIUBKUM K MUHUMATILHOMY, HEKOMOPble NPAKMUYECKUE HABLIKU He
) chopmuposanoi.
Munumane OYEHKY «HeYOOBNIemEOPUMENbHOY 3ACIYHCUBAEN CMYOeHMm, He
HbllL 0CBOUBWULL 3HAHUS, VMEHUS, KOMHEeMeHYuu U meopemuyeckull
Ypogenb Mamepuan, yuebHble 3a0aHUs He 8bINOIHUIL, NPAKMUYeCKUe HABbIKU
«2» He chopMuposaHul.
(neyooarne
meopumer
bHO)




OneHouHble cpeAcTBa Ul MHBAJIUAOB M JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0pOBBsI BEIOUPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH:

— IpU HEoOXOAMMOCTHM HHBAJIUAAM M JMLIAM C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMU
3/10pOBbS [IPEOCTABIIAETCS AOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKH OTBETAa HA SK3aMEHE;

— [IPU NPOBEJICHUH IPOLIETYPbl OLIEHUBAHUS PE3YIbTATOB 00yUEHHsI HHBAIUIOB U JIULL C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbsl MPEAYCMATPUBAETCS UCIIOJIb30BAaHUE TEXHUYECKHUX
CpEeICTB, HEOOXOIMMBIX UM B CBSA3M C MX UHJMBUAYAIbHBIMU OCOOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JJIs1 O0YHAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MO)KHOCTSIMU 3]I0POBbSI
U MHBAIUAOB IHpoOLEeaypa OLEHUBAHUSA pPE3YylbTaTOB OOY4EHUS IO JUCLUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO ITAIOB.

IIponienypa oneHMBaHUs PE3yJIbTATOB OOYYEHMsI MHBAIMJOB U JIUI[ C OrPAHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbSl 1O JUCUMIUIMHE (MOAYJIIO) IpeAycMaTpUBaeT IPEIOCTaBICHUE
uHpopmauuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHUYEHHSIM MX 3J0POBbS U BOCIPUSATHS
uHpOpMaLUH.

JUig nu1 ¢ HapyIIEHUsIMU 3pEHUS:

— B IeyaTHOU (hopMe yBEJIIMYEHHBIM HIPUPTOM;

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JInst man ¢ HapyIEHUsIMU CITyXa:

— B [Ie4aTHOH (opMme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JUist U1 ¢ HapyHIEeHHUsIMU OIIOPHO-/IBUraTeIbHOIO arlnapara:

— B IIe4aTHOM opme;

— B (hopMe 3J1eKTPOHHOr0 JOKYMEHTA.

JlaHHbBIN TepedyeHb MOKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHI€HTa
oOyJaromuxcs.

1. Ilepeyennb yueOHON JUTEPATYpPbl, HH(POPMALIMOHHBIX PECYPCOB M TEXHOJIOTHil

1.1. YueOHas aureparypa

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

2. TlerpoBckwmii W. I'. Jlekuuu 1o Teopun OOBIKHOBEHHBIX AH((epeHInanbHbIX YpaBHEHHA.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3amad 1o aud@epeHnraibHbIM YPAaBHEHUSIM M BapUALIMOHHOMY HCYHCIICHUIO
[DnexTpoHHBIH pecypce] : yuebd. mocobue — DneKkTpoH. naH. — Mocksa : M3naTenbeTBo
"JlabopaTopus 3HaHHUK", 2015. — 222 c. — Pexum JOCTyTa:
https://e.lanbook.com/book/70710/

4. Jlemunosuu b. I1. Jlekiuu mo matemaruueckoil Teopuu ycroiunBoctu. CII6. «Jlanby,
2008. www.e.lanbook.com/view/book/123/

5. bubuxos 0. H. Kypc o6sikHOBeHHBIX quddepeHnnanbHbix ypaBHeHui. CII6. «Jlanby,
2011. www.e.lanbook.com/view/book/1542/

Jnst oCBOCHMST TUCIUIIIIMHBI WHBATUIAMU U JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3I0POBBSI UMEIOTCSI U3/IaHUS B DJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAX

«Jlanvy» u « bubIUOKTYOY.

1.2. llepuoanyeckas JuTEpaTypa

Vkazviearomea  newamnvlie  nepuoouveckue uzoanus u3z  «llepeuns  neuammuwix
nepuooudeckux — usz0amuu, xpawawuxci 6 Gonoe Hayunmou  oubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponnsvie nepuoouueckue u30anus, ¢ yKkazanuem
aopeca cauma 21eKMPOHHOU BepCUl HCYPHANLA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM UMeem
Kyory:

1. Baszsr nanaeix komnaanu «Mct Beroy» http://dlib.eastview.com

2. Dnexrponnas oubimoreka GREBENNIKON.RU https://grebennikon.ru/
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1542
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1.3. UHTepHeT-pecypchbl, B TOM YHcJe COBpeMeHHble nMpogeccuoHaIbHbIEe 6a3bl
OJAHHBIX U HH(])OpMaIII/IOHHLIe Cl'[paBO‘leIe CUCTEMBI

DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):

1. DBC «FOPAMT» 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
XKypuansr uzgarenascrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnmuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYLIUX 3alIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HamnmonanbHas 31eKTpoHHas OMbIuoTeka (IOCTyI K DNEeKTPOHHON OMOInoTeKe
nucceprauuit Poccuiickoit rocynapcrsennoit onbnmuorexu (PI'B) https://rusneb.ru/
8. IIpe3mmenrtckas oudmmoreka uM. b.H. Enbruna https://www.prlib.ru/
9. Dnekrponnas koyweknus Okchopackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.htmi
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks:_https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YHuBepcuterckas nHpopmanronnas cuctema POCCHUS http://uisrussia.msu.ru

o wnE

HNudpopmManuoHHbIE CIPABOYHbIE CHCTEMbI:
1. KoncynsranT [Intoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII IO JIOKaIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIUOTEKH)

Pecypcbl cBoOOAHOTO HOCTYNA:

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

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

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

4. MuHUCTEpCTBO HayKu U BbIcuIero oopasosanus Poccuiickoit ®denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTai "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cucrema "EnuHoe 0OKHO ocTyna K 00pa3oBaTesibHbIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbIX 00pa3oBaTeNbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBIi HEHTP HHPOPMAIIHOHHO-00PAa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoext I'ocymapcTBEHHOrO MHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"Oo6pa3zoBanue Ha pycckoM" hitps://pushkininstitute.ru/;

10. CnpaBouHo-uHpopManroHHbIi moptan "Pycckuii s31k" http://gramota.ru/;

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

12. Cnosapu u sHIMKIONEeUK hitp://dic.academic.ru/;

13. O0Opa3oBarenbHbIil opTan "Yuebda" hitp://www.ucheba.com/;
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14. 3akonompoekT "O06 obpazoBanuu B Poccutickoit deneparuu’. Borpocs 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHbIE PeCYPChI

KyoI'y:

1. Cpena MOay/IbHOTO TUHAMHYECKOTo 00yuenus http://moodle.kubsu.ru

2. baza y4eOHBIX IIJIaHOB, Y4E€OHO-METOJUYECKHUX KOMILIEKCOB, MYyOIUKAIMi U
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nH)OpMAITMOHHBIX pecypcoB Kadeapsl nH(}OpMAITMOHHBIX
obpasoBatenbHbIx TexHomorui http://mschool.kubsu.ru;

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

5. DnexTpoHHBIE 00pa30BaTeNbHBIE pecypchl Kadeapsl HHPOPMALMOHHBIX CUCTEM U
TexHoJsioruii B oopazoBanuu Kyol'Y u Hayuno-metonuueckoro sxypHaia "[LHIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToauyeckue yKa3aHusi JAJis 00y4aOUIUXCH MO0 OCBOCHH IO U CHUIIIMHBI

OCHOBHBIM HCTOUHHUKOM TEOPETUYECKON MH(OPMALINU SIBIISIFOTCS JIEKIUH. TaKxke 0Je3H0
B ClIy4yae 3aTpylHEHUN oOpamaThCsi K pekoMeHayemoi nurteparype. CreayeT ¢ OONbIIOM
OCTOPOKHOCTBIO OTHOCUTHCS K CIIPABOYHBIM MaTepHaiaM U IIPAMEPaM MOTyJaeMbIM C TIOMOIIBIO
CTaHJAPTHOTO ITOMCKA B MHTEPHETE, TaK KaK HET TapaHTHUH €ro JOCTOBEPHOCTH.

B ocBoeHMM JUCHUIUIMHBI HHBATUIAMH U JIMIAMU C OTPAHHMYCHHBIMHA BO3MOKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAYCHHE HMEeT HHAMBHAyalbHas yueOHas pabora (KOHCYIbTAIMH) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YIeOHOT0 MaTepHara.

NunuBuayanbHble KOHCYJBTAlMM IO MPEIMETY SBIAIOTCS BaXXKHBIM  (haKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYSHHUS W YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJarollMMCS WHBIWIOM WA JUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecnieyeHne no JMCuMIInge (MoayJaio)

HanmMeHoBaH#e CrienuaibHbIX OCHAICHHOCTD CIIELHATbHBIX INepeyeHb TMIEH3HOHHOTO
NIOMEILECHUN [OMEILEHUN IIPOTPaMMHOT0 00OecTiedeHns
VYueGHble ayIUTOPHU st | MeGens: yueGHas MeGenb Microsoft Office
HPOBEACHUsS 3aHATHH JIeKIHOHHOTO | TexHudueckue cpeacTBa 00yUeHHs:
THIIA 9KpaH, MPOEKTOP, KOMIILIOTED
VYueGHble ayAUTOPHHU st | MeGens: yueGHas MeGennb Microsoft Office
[POBEACHUSI 3aHATHH | TeXHHYECKHE CPEACTBA OOYUCHUSL:
CEMMHAPCKOTO THIIA, TPYIIIOBLIX M | DKPaH, IPOEKTOP, KOMIILIOTED
UHIMBUYAIbHBIX  KOHCYJIbTAlMH,
TEKYIIErO KOHTPOJIst u
POMEKYTOYHOM aTTeCTal[in

Jig  caMmocToATenbHOM  paboThl  OOyyaroluXcst HPEeIyCMOTPEHbl  MOMEIIEHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHET» M 0o0ecreyeHneM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCHUTETA.

HaunmeHnoBaHue nomemeHui s OcHalIeHHOCTh OMELEHUHN JIs [lepedyeHp MHUIIEH3UOHHOTO
CaMOCTOSITETIbHON paboThI CaMOCTOSITENbHON paboThI MIPOTPaAMMHOTO O0eCTIeUEeHUs
00yyJaromuxcs o0y4aromumxcs

ITomemenne amst camocrosTenbHOM | MeGens: yaeOHas Mebemnb
paboTel 00yJaromuxcs (YNTATbHBIN | KoMmiekT — crenuain3upoBaHHON

3an Hay4Hoit 6ubiroTex) MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAS
TEXHUKA C MOJIKIIOYCHHUEM K
nH}opMannoHHO-
KOMMYHUKAIIMOHHOM ceTu
«VlHTEpHET» W JOCTYIOM B

JIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny



http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
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OGpaSOBaTeHLHOﬁ OopraHnusaluu,
B€6-KaMepLI, KOMMYHUKAIITUOHHOC

obopynoBaHue, 00CCIICYHBAIOIICE
JOCTYm K  CETH  HWHTEPHET
(mpoBomHOE COEIMHEHNE u
0ecrpoBOHOE  COEJMHEHHE 10

texnosnorun Wi-Fi)

Ilomemmenue i caMOCTOSTENBHOM
pabotsl oOyyaronuxcs (aya.301H,
308ua, 310H)

Meobenb: yaeOHas MeOens
KoMmmiekt  crenuani3upoBaHHON
Me6esH: KOMITBEOTEPHBIE CTOJIBI
ObopynoBanue: KOMIBIOTEPHAS
TEXHHKA C MOAKIIOYCHHEM K
nH}popMannoHHO-
KOMMYHHKAIIHOHHON
«HTEpHET» ©  JOCTYIIOM B
JNIEKTPOHHYIO  HMH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHHU3alNy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopyaoBaHue, 00CCICYHBAIOIICE
JA0CTYyl K CEeTHU HUHTCPHECT
(mpoBoaHOE COEIIMHEHHE U
OecrpoBOHOE  COCOMHEHHE MO
texuonorun Wi-Fi)
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