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1 Hean n 327244 U3yYeHUs] JUCHUILJIMHBI (MOTYJIs1)

1.1 Ileab ocBOEHUS TUCHUILITHHBI

Henstmu ocBoeHust quctUIUIMHBL «JluddepeHnnanbHble ypaBHEHUS SBISIOTCS OCBOCHHE
METOJIOB petieHus AuQPepeHInaTbHBIX YPAaBHEHUH U MPUIIOKEHUE ITUX METOJOB K PEIICHUIO
3a1a4 U3 Kypca (DU3HMKH, a TakKe 3a/1ad KOMIUIEKCHOTO M BEUIECTBEHHOI'O aHalM3a, OBJIaJICHHE
KJIACCHYECKUM MAaTeMaTHUYE€CKUM anmnapaToM Jisl JadbHEHIIIEro UCI0JIb30BaHUs B IPHIIOKEHUSX.

1.2 3agaun qUCHMILINHEL

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

— OBJQJICHUE  AHAIMTUYECKUMH, NPHOIKCHHBIMHM W YHCICHHBIMH  METOJIaMU
UHTETpUpOBaHus AU depeHInanbHbIX YPaBHEHHIA;

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

— (opmupoBaHue 3HaHUHN O CBOMCTBAX pemieHui uddepeHInaIbHbIX YPaBHEHUH IEPBOTo
MOPSIZIKA: C Pa3JeSIONIUMUCA TIEPEMEHHBIMH, OJHOPOJHBIX W TPUBOJALIUXCS K HUM,
ypaBHeHU B TONHBIX auddepeHnmanax; OBIaJCHUE TOYHBIMH  METOJAMU
WHTETPUPOBAHUS;

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

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

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

— (opmupoBaHue 3HaHMI O CTPYKType obiiero peuienus nuddepeHInanIbHbIX YpaBHEHHHA
BBICIINX MOPSIKOB: OBIIaJieHNE MeTo1oM Jlarpanxa;

— ¢opMHpOBaHHE YMEHHMM ¥ HABBIKOB TIOCTPOCHHUS OOIIET0 pEIICHUs] JHHEHHOTo
onHOpoAHOTO U dEepeHIINaTFHOTO ypaBHEHUS N-TO TOpsSAKa C MOCTOSHHBIMU
Kod(puImeHTaM1 B 3aBUCUMOCTH OT 3HAYCHHUH XapaKTEPUCTUICCKUX YHUCEIT;

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

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

— (QopmupoBaHUEe 3HAHUKA O CTPYKTYpE peIIeHHs HEOJHOPOJHON JIHMHEHMHON CHUCTEMBI
mubdepeHIIMaNbHBIX ypaBHEHUN C TOCTOSHHBIMM KO3(QUIMEeHTaMu: OBIaJeHUE
METOIaMH HaXOXCHHUS YaCTHOTO PEIICHHUSI.

Bo Bpemsi m3ydyeHUs TUCHUIIIMHBI BhIpaOaThIBAaETCS OOIlIeMaTeMaTHyecKasi KyJIbTypa:
YMEHUE JIOTUYECKH MBICIUTh, MPOBOAUTH JIOKA3aTEIbCTBA OCHOBHBIX  YTBEPKICHUM,
YCTaHABIWBATh JIOTUYECKHE CBSI3U MEXKIY TOHSATHUSAMH, NMPUMEHSTHh IMOJTyYEHHBIC 3HAHUS IS
pelieHus 3a1a4, CBI3aHHBIX ¢ PU3NIECKUMU MIPIIOKEHUSIMH T€OMETPUIECKUX U alreOpandecKux
MeTo10B. [lomyyaemble 3HaHUS Jie)KaT B OCHOBE MaTeMaTHYeCKOrooOpa3oBaHUs U HEOOXOAUMBI
JUTSI IOHUMAaHWS U IPUMEHEHUS B (DU3HKE.

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

Hucuunnuna «/{uddepennuanbabie ypaBHEHU OTHOCUTCS K 00s13aTenbHOM yacTi bioka
1 «Aucuumuineel (MOIynH)» ydeOHOro IuiaHa. B cooTBeTcTBHM ¢ paboduM y4eOHBIM IJIAHOM
JTUCIUTUIMHA u3ydaeTcs Ha 2 Kypce (3 cemecTp) 1o ouHo# popme 00yueHust. Bux mpoMexkyTouHO#M
aTTECTALlUN: DK3aMEH.

OT wu3ydaIlero HAcTOSMMA Kypc TpeOyeTcss 3HaHME YHUBEPCHTETCKOIO Kypca
«MaTeMaTH4ecKuil aHajau3» B JIOCTaTOYHO CTPOIOM M YIIIYOJCHHOM H3JI0KEHHH, OCHOBHBIC
CBEJICHUS U3 TEOpUHU OINpeNeNuTeNel, BbICIIEH anreOpbl MO AUCHUILUIMHE «AHAIUTHYECKas



reoMeTpusl M JInHelHas anrebpay. 3HaHUS, TOJyYeHHbIE B 3TOM KypCe, UCIOIb3YIOTCS B
JTUCIUILINHE «YpaBHEHUS MATEMAaTUYECKON (PU3UKN».

1.4 IlepeyeHb NJAHHUPYEMBIX pPe3yabTAaTOB 00y4YeHHs MO JUCHUILIHHE (MOIYJII0),
COOTHECEHHBIX € IJIAHMPYEMbIMH Pe3yJbTATAMH 0CBOEHUSI 00Pa30BaTEJbHOI MPOrPaMMbI

Nzyuenue
00yyaromuxcs caeAyIMX KOMIIETEHIUI:

JAHHOW  y4eOHOH JAMCITUIUIMHBI

HampaBjieHO Ha (OpMUPOBAHUE

Kon n HaumeHoBaHme I/IHI[I/IKEITOI')EI>X< JOCTHIXCHUSA
KOMIICTCHIINHU

PesynbraTel 00ydeHHs IO TUCIUIIIIHE

OIIK-1. CiocobeH npuMeHsTh 0a30Bble 3HAHHS B 001aCTH (PU3UKO-MaTEMaTHYECKUX U (MJIM) €CTECTBEHHBIX HAYK

B chepe cBoel mpodeCCHOHATBHON ACSITEILHOCTH

OIIK — 1.1 TToHMMAET TEOPETUICCKUE U
METOIOJIOTUYECKUE OCHOBAHUS M30paHHOM
obnacti prU3UKO-MaTeMaTHICCKUX U (FLITH)
€CTECTBEHHBIX HAYK

3HaeT CrmocoObl pemIeHHS THIIOBBIX 3aJad C  YYeTOM
OCHOBHBIX TOHATHH ¥  OOmMHUX  3aKOHOMEpPHOCTEH
COCTaBJICHU U pemieHus And epeHINaTbHBIX ypaBHEHUN

Ymeer pemarth 3agadn B oOnacté  aud¢epeHITnaIbHBIX
YpaBHEHHUM

Bnaneer HaBblkamu pelieHust 3anad AuGepeHIranbHbIX
YpaBHEHUH

OIIK — 1.2 [TonuMaeT akTyajbHbIE IPOOJIEMBI U
TEHCHIMY Pa3BUTUSL COOTBETCTBYIOIIEH HAyYHOU
o0xacT 1 o0acTu mpodecCuOHaIBHOM
JIeSITeIbHOCTH

3HaeT KiaccHM4YecKkue 3a7aud  (HU3MKH,
nuddepeHIMaIbHbBIM YPaBHCHUAM

MpUBOJAIINE K

Vmeer CTPOUTH MATCMATHYCCKUEC MOJACIN (1)I/IBI/I‘I€CKI/IX

IIPOIIECCOB, OIHCBHIBAEMBIX mddepeHnmansHIMH
YpaBHEHHUSIMU
Brnaneer METOJaMH peneHns KJIACCHYECKHX

i depeHranbHbIX YpaBHEHUI U CHCTEM ypaBHEHUI

Pe3ynpraTel 00y4eHUS MO AMCHUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITEIIbHOW PabOThI 00YJArOIINXCS B COOTBETCTBHH CYTBEPKACHHBIM
y4EOHBIM IUIAHOM.

WHaukatopsl  JOCTH)KEHUS  KOMIIETCHIIMH  CUHUTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUCHHS.

c(OPMUPOBAHHBIMH  TIpU

2. CTpyKTYypa U coJep:kaHue AUCHUIIMHBI

2.1 Pacnpenenenune TPyA0EMKOCTH TUCIUIJIMHBI 0 BUAAM padoT

OO6riast TpyA0EMKOCTh TUCIUILTHHBI cocTaBisieT 4 3aueTHbIX enuHMIsl (144 gaca), ux
pacmpezienieHue Mo Bujaam padoT IPeICTaBICHO B TaOIHIIe

Buzpl padot Bcero 3 cemecTp
4acoB (qacer)

KonrakTHasi paboTa, B TOM YHCJIe: 72,3 72,3

AyauTopHble 3aHATHS (BCEro): 48 48

3aHATHSI JIEKIIMOHHOTO THUITA 34 34

abopaToOpHbIE 3aHITH - -

MIPAaKTUYECKHE 3aHATUS 34 34

CeMUHAPCKHE 3aHATHS - -

HWNnas koHTaKTHAas padora:

KonTtpois camocTosTensHON paboTHI

(KCP) 4 4

IMpomexyrounas arrectauus (MKP) 0,3 0,3

CamocrosiTe/IbHasi padoTa, B TOM 36 36

qucie:

ITpopaboTka 1 MOBTOPEHHUE JIEKITHOHHOTO

MaTepHaja 1 MaTepraita yaeOHUKOB U 10 10

y4eOHBIX TTOCOOMIA

MOJITOTOBKA K JIAOOPATOPHBIM H 12 12

MPAaKTUICCKAM 3aHSITUIM

BrimosiHeHHE TOMAITHUX 3aJaHUNA 14 14

(ToroTOBKAa COOOIIECHMM, TIPE3CHTAIINN)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 4.8 4.8




Konrtpoas: 4 4
[MonroToBka K 3K3aMeHY 35,7 35,7
O6masn qac. 144 144
TPYA0EMKOCTH B TOM 4YHCJIe

KOHTAKTHAs 72,3 72,3

pa6ora

3a4. eJ 4 4

2.2 Conep:xaHue JTUCHHNIHHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pazgenbl (TeMbl) TUCHUIUIMHBI, H3y4aeMble B 3 cemecTpe (o4uHas popma 00ydeHUs)

KonnuectBo 9acos
Bueaynut
Ne HaunmeHoBaHue pa3zaesnos (Tem) AYRMTOPHaZ op}g{
Bcero pabora
pabora
J 113 JIP CPC
1. OCHOBHBIC TOHATHS U ONPEACTICHUS 12 4 4 4
2. YpaBHeHus nepBoro nopsiaka. MarerpupyemMsie TUIBI ypaBHeHUH | 28 8 8 12
3. Cucremsl quddepeHInanbHbIX YpaBHEHHH 24 8 8 8
4, JluHeiiHble ypaBHEHUS N-TO MOpsiIKa 16 4 6 6
5. Kpaesble 3amaun 10 4 4 2
6. OCHOBBI TEOPUH YCTOWIUBOCTH 14 6 4 4
UTOI'O no paszdenam oucyuniunol 104 | 34 34 36
KouTpons camoctositensHoi padotsl (KCP) 4
ITpomexyrounas arrecrauus (MKP) 0,3
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 4,8
OO6mast Tpy10€MKOCTh 0 JUCIUTLTHHE 144

[pumeuanue: JI — nexuuu, I13 — mpaktudeckue 3aHsTust /

3ansatusa, CPC — camocrositennpHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) AU CHUTILINHBI
2.3.1 3auaTus JeKIHOHHOr0 THIIA

cemuHapsl, JIP — mabGoparopHsie

Haumenosanue Popwva
Ne Conep:xanue paszena (TeMbl) TEKYIIEero
pa3zaena (Tembl) KOHTPOII
1. |OcHoBusle nousTusi |BBenenune. EcrecTBo3HaHME 1 MaTeMaTHYECKHE MOJIENIU. Y paBHEHHE
U OomnpenesieHus KaK OCHOBHO# 0OBEKT M3yUeHHsI B MaTeMaTndeckoil mogean. Moxemu, |I1K
conepxkamue nuddepenmanbapie ypapHerus. [Ipumepsl 3a1a4, YO
NPUBOASIIMX K 1U(depeHratbabM ypaBHeHUsM. OcHoBHBIE 3a1aun (K
Teopuu auddepeHInanbHEIX ypaBHeHn. 3anada Kommm
2. |VYpaBreHus nepsoro |OCHOBHBIC HHTEIPHPYEMbIE THITHI YPAaBHEHUH |-T0 IOpsiaKa: ypaBHEHHS
TopsAKa. C pa3JeIAIOMUMUCS IEPEMEHHBIMY, TUHENHHBIE YPABHEHUSL.
Wuterpupyemsie OnHoponHbie qudGepeHIranbHbIe YPaBHEHUS U PUBOISIIAMUCS K
THIIbI yPABHEHUH HuM. JIuneitabie quddepeHnranbaple ypaBHEHNS IEPBOTO MOPSIKA. TIK
Meton bepuynnu u Jlarpanxa. YpaBHenue bepnynu. YpaBHeHue B YO
nonHeIX g depennnanax. aTerpupyromuit MHOXuTEb. Teopema K
CyIIECTBOBAHMSA M €IMHCTBEHHOCTH penieHus 3agaun Komm mms
muddepeHInaIbHOTO YPaBHEHHS TIEPBOTO TOPSIIKA, Pa3peIIeHHOTO
OTHOCUTEJILHO NPOU3BOIHOM
3. |Jluneiinbie cucrembl|HopManbHas cuctema auddepeHnanbHbIX ypaBHEeHHH |-ro nopsiaka.
muddepeHnranbHbIX | BekTopHas 3anuchk. @azoBoe MpocTpaHCTBO. Perienne cuctemsl K
YpaBHEHHHA nuddepeHIManbHBIX ypaBHeHUH. HTerpanbHast KpuBas. 3amada vO

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




Marpuuno-BeKkTOpHas 3anuch. [[puHIUMT Cynepno3uiuu.
DKBUBAJIEHTHOCTH 3ama4un Komm st THHEHHON CUCTEMBI 1
HMHTETPaJIIbHOTO ypaBHEHUS. TeopeMa CyleCcTBOBAHMS U
€IMHCTBEHHOCTH pelleHns 3aaaun Komu i TMHENHBIX CUCTEM.
JIuneitnble oqHOpOAHBIE cUCTEMBL. [IpOCTpaHCTBO pelIeHU.
dyHaaMeHTalbHas cucTeMa pemeHnil. Bpouckuan. Kpurepuit
TUHEeHON He3aBucuMocTH perieHuit. dopmyna OcTporpajackoro —
JInysunns. [IpencraBnenue o0Iero pereHus Ipyu OMOIIH
(yHaaMeHTaNBHOM MaTpuIbl. MHOXECTBO (yHIaMEHTAIbHBIX MAaTPHUII.
Merto/ Bapuanuu nocTosHHbIX, hopmyna Komn. Marpuna Ko, eé
cBolcTBa. JIMHEHHBIE CHCTEMBI C TIOCTOSIHHBIMH KO3 QHUIIMEHTaMH.
Haxoxnenne pyHAaMeHTaIBLHOM CHCTEMBI PEIICHUH METOIOM
HeoTpeeJICHHbIX K03 (hUIMEeHTOB.

4. |Jluneitnbie Jluneiinsie oHOpOIHBIE AU hepeHIHaTbHbIE YPaBHEHHUS BTOPOTO
ypaBHEHUs N-TO MOpPSIKA C TIOCTOSHHBIMH KO3 GHUIIMEHTaMH.
TopsIaKa ITocTpoeHue o01Iero peneHus B cIydac:
a) pa3JINYHBIX XapaKTEePUCTUUECKHUX YUCET;
0) KpaTHBIX XapaKTEePUCTUIECKUX YUCET;
B) B CIy4ae KOMIIJIEKCHO-CONPSKECHHBIX KOPHEH
XapaKTepUCTUYECKOTO YPABHEHUS.
Jluneiinpie HeoqHOpOAHBIE AN depeHIIaTbHBIC YPaBHEHUS
BTOPOTO MOPSIJIKA C MOCTOSIHHBIMUA KO PHUIIUSHTaAMHU U TIPaBOi K
4acThIO CIENUAIBHOTO BHA. YO
Jluneitnble ypaBHEHUs N-r0 nopsaka. CBeJeHNE K TUHEHHBIM
cucremam. [Ipuanun cyneprozunuu penienuit. [IpoctpancTBo
pelieHnii OqHOPOIHOrO ypaBHeHUs. BpoHckuan. Kpurepuil nuneitHon
HE3aBHCHMOCTH pelieHuH. JInHeiiHbIe He0THOPOIHBIE ypaBHEHHS N-TO
nopsaka, mero]] Bapuanuu. Oynkuus u popmyna Komm. YpaBHenus c
MOCTOSIHHBIMU K03 unrentamu. dyHaameHTanbHas CUCTEMa
peLICHUH ypaBHEHHUS C TIOCTOSTHHBIMU Kod(ppuumenTamMmu. OyHKIus 1
¢dopmyna Kouru asist ypaBHEHHS C IOCTOSIHHBIME KOA((HIIMEHTaMU.
5. |OcHoBHble oHATHS |BBenenue. EcrecTBO3HAHHE W MaTEMATHISCKHE MOJICIH. Y paBHEHHE
KaK OCHOBHOH 0OBEKT M3yUeHHsI B MaTeMaTH4IecKoit Moen. Moaenu, MK
conepxanie quddepeHnuanbabie ypaBHeHus. [IpuMepsl 3a1ad, VO
NPUBOASIIMX K TU(depeHraibHbiM ypaBHeHUsIM. OCHOBHbIE 331241
teopun audGepeHnnaNbHbIX ypaBHeHuH. 3anauya Ko
6. |OcHoBbI TeOpUH YcToiH4MBOCTD pelieHuit no JIsnmyHoBy. AcUMOTOTHYECKAs K
YCTOMYMBOCTH yCTOW4YUBOCTB. MccneoBaHNe YyCTONYMBOCTH aBTOHOMHBIX CUCTEM YO
muddepeHnnanbHbIX YpaBHEHUH € TOCTOSHHBIMU KO3 QHUIIMEHTaMH.
IIK — nposepka koHcnekra, YO — ycTHbIN onpoc, K — kommokBuym
2.3.2 3aHATHS CeMHHAPCKOIo THNA (IPAKTHYeCKHe 3aHATHS)
H ®opma
anMEHOBaHHUE pazzena .
Ne (Temb) TemaTnka 3ansTnit/pador TEKYLIEro
KOHTPOJIS
1. | OcHOBHBIC OHATHS U OcHOBHBIE TIOHATHS TeOpUH A PepeHInanbHBIX ypaBHEHHHA P3
OIIpEJCIICHUS (pemenue, 3agaga Komm, mopsaok ypaBHEHNU)
2. VYpaBHeHUs epBOro OCHOBHBIE HHTETPHPYEMBIE THITB YPaBHEHUH |-T0 nopsaka: TP
MOpsAKa. YPaBHEHHUS € PA3ACIAIOIUMUCS [IEPEMEHHBIMH, JIMHEHHBIE KP
WHTerpupyemsble TUIIbI YPaBHEHHS. P3
ypaBHEHUM
3. JInneiinsie cuctemsl | HopmanbHas cuctema nuddepeHnuaibHbIX ypaBHeHnH |-ro mopsiaka. TP
TuddepeHInaTBEHBIX Bexropnas 3anmce. 3agaga Komm. JlnaeliHbIe CHCTEMEI € KP
YpaBHEHUH MTOCTOSTHHBIMU KodddunmenTamu. Haxoxnenne GyH1aMeHTanbHOM 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-TO MmopsiaAKa nopsiika. Y paBHEHHS C MOCTOSHHBIMH KO3()QUIIMEHTaMH. KP
DyHAaMEeHTaIbHAs CHCTEMA PELICHUN YPABHEHUS C IOCTOSHHBIMU P3
koo punmentamu. dynkuus u Gpopmyna Kommmn s ypaBHeHus ¢
MIOCTOSTHHBIMH K03 ¢rnmenTaMu. MeTos1 BapHalliy MOCTOSHHbIX.
5. Kpaesnie 3anauu Kpaesere 3agaun lltypma — JInyBumns. OCHOBHbBIE HOHSTHS. P3
6. OcHOBBI TEOpPHHT VYcroituuBocTs pemienuil no JIsmyHoBy. AcuMnToTHYecKas KP
YCTOMYMBOCTH ycroituuBocTh. MccnenoBanue ycTOiUMBOCTY aBTOHOMHBIX P3




cucreM nudepeHIaTbHBIX YPaBHEHNH C TOCTOSHHBIMU

koadpunmentamu. Kpurepwmii ['ypeuna

Tunosoii pacuér (TP), kouTponbnas padora (KP), pemenue 3anau (P3). Ilpu u3yyenun
JUCHUTUTMHBL MOTYT MPUMEHSTHCS JIEKTPOHHOE O0ydeHHUe, TMCTAaHLIMOHHBIE 00pa30oBaTeIbHbIC
texHosioruu B coorBerctBun ¢ @PI'OC BO.

2.3.3 IlpumMepHasi TeMaTHKa KyPCOBBIX padoT (IPOEKTOB)

He npenycMoTpeHsl.

2.4 TlepeyeHb Y4eOHO-METOAMYECKOT0 00ecreYeHUsl JJIs CAaMOCTOSTEIbHOI PadoThI
00y4aoIUXCcH M0 JUCHMUILINHE (MOIYJIIO0)

Ne Bun CPC

[epeuenp y1eOHO-METOAMUECKOTO O0ECIICUCHUS UCIUTIINHBI 110
BBINOJTHEHHUIO CAMOCTOSATENHHOM paboThI

IloaroroBka k Tekymemy
KOHTPOIIIO

1. Meroaudeckue yKa3aHUs IS MTOATOTOBKH K 3aHATHSAM JICKIMOHHOTO U
CEeMHUHApPCKOTO THIA. YTBepkAeHsl Ha 3acenanun CoBera (Qakymbrera
MaTeMaTHKH ¥ KoMIbloTepHBIX Hayk @PT'BOY BO «KyoI'Y». IIpoTokom Ne 5
ot 05 mas 2022 r.
2. Meroanyeckne yKa3aHUs 110 BBIIIOJIHEHUIO CaMOCTOSATENIBHOM paboThI
oOyuwatomuxcs. Y TBepKJIeHbI Ha 3acenanny CoBera (hakynbTeTa MaTeMaTHKH
n xomnbroTepHbIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas
2022 r.
3. Meronuueckne yKka3aHus MO HMCIHOJIB30BAHUIO WHTEPAKTHBHBIX METOJIOB
oOyueHus. YTBepkaeHsl Ha 3acenanun CoBera (akyjbTeTa MaTeMaTHKUA U
komibtoTepHbIX HayK DI'BOY BO «Ky6I'V». [Tpotokon Ne St ot 05 mas 2022
T.
Metoandeckue yKa3aHus 10 MOJTOTOBKE 3cce, pedepaToB, KypCOBBIX padoT.
YTBepxneHs! Ha 3acenanuu Cosera (aKyIbTeTa MaTEMaTHKH HKOMITBIOTEPHBIX
Hayk ®I'BOY BO «Ky6I'Y». IIporokon Ne 5t ot 05 mas 2022 .

BrimonHeHe 1abopaTopHBIX
paboT U pacueTHO-
rpaduyecKnx 3a1aHuH

1. Meroandeckue yka3aHHs 110 BBIIOJHEHUIO J1a0OPAaTOPHBIX paboT.
YrBepkaeHsl Ha 3acemanun  CoBera  (akynpTeTa MareMaTHKH U
komItbtoTepHbIX Hayk @T'BOY BO «Ky6I'V». IIporokon Ne 5 ot 05 mas 2022
r.
Merouyeckne yka3aHHsl 1O BBIOJIHEHHIO PACUETHO-rpadUuecKuX 3aJaHuil.
YrBepkaeHbl Ha 3aceanun CoBeTa (axkynbTeTa MaTeMaTHKH |
kommnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». IIpotokon Ne 5 ot 05 mas 2022
T.

Y4yeObHO-METOANYECKUE MaTepuaibl ISl CaMOCTOSITENIBHOW PabOThl OOYyYAIOMIMXCS W3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTAMU 3710poBbs (OB3) npenocrapistorcs
B popMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX 3I0POBBS M BOCTIPHSITHS HHPOPMAITUH:

JUist U1 ¢ HapYIIEHUSIMU 3PEHUS:

— B eyaTHOU (hopMe yBEIMYEHHBIM MIPUPTOM,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B popme ayaunodaiina,

— B reyatHoi (¢opme Ha si3pike bpaiins.
JInst L ¢ HapyIIEHUsIMH CITyXa:

— B [Ile4aTHOH (opme,

— B (hopMe 2IEKTPOHHOTO JJOKYMEHTA.
JUist U1 ¢ HapyIIEHUSIMU ONTOPHO-/IBUTaTeIbHOTO arnapara:

— B TIe4aTHOU opme,

— B (hopMe 3IEeKTPOHHOTO JOKYMEHTA,

— B hopme ayauodaiina.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA

oOydJaronuxcs.




3. 06p330BaTeﬂbele TEXHOJOTUH, IPUMEHACMBIC ITPH OCBOCHUU TUCHUIIJINHBI

B xozme w3ydeHMs [OHUCLUIUIMHBI IIPEIYCMOTPEHO HCIOJB30BAaHUE  CIEHYIOIIHUX
0o0pa30BaTeNbHBIX  TEXHOJOTMH: JIEKIMH, TPAKTUYECKUEe 3aHATHUs, THUIIOBOM  pacuer
(MHIMBHYyaIbHOE JOMAIIHEE 33/1aHNE), CAMOCTOATEIbHAs pad0oTa CTYAECHTOB.

KoMIIeTEHTHOCTHBIN IOAXOX B paMKax IPENOJABAHMS IUCLUIUIMHBI pEaau3yercs B
MCIIOJIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTHMH M AaKTHUBHBIX METOAOB (IIPOEKTHBIX METOJUK,
MO3rOBOI'0 HITypMa, pa30opa KOHKPETHBIX CHUTYyallui, aHaiM3a MeJaroru4eckux 3aaad, MHbIX
¢dopm) B coueTaHUM ¢ BHEAYAUTOPHOU PaOOTOM.

NHdpopmallMOHHbIE  TEXHOJOTMM, IPUMEHsSEMble IMpPU M3YYEHUU  JTUCLMILIMHBIL:
UCTOJb30BaHUE  HMH()OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B  HMH(OpMarMoHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHAEMbIC TIPU U3YYECHUH JUCIUTUIUHBL
— JUId JIALL C OrPAHMYEHHBIMH BO3MOYKHOCTSAMM 3J0pPOBBSl IPENYCMOTpPEHA OpraHHU3aLus
KOHCYJIbTAIlMM C NCIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

CamocrosarenbHas paboTa CTYAEGHTOB SIBJII€TCSI HEOTHEMJIEMOW 4YacThlO Ipolecca
noarotoBku. [lox camocrosiTensHON paboTOM MOHMMAETCsl YacTh y4eOHOU IIIaHUpyeMOr paboTHl,
KOTOpasi BBIMOJIHAETCS MO 33JaHUI0 U IIPU METOAMYECKOM PYKOBOJCTBE IPENoAaBaTelis,HO 0e3
€ro HEMoCPEICTBEHHOI0 Y4acTHs.

Bunsl camoctosiTenbHON paboThl 110 Kypey:

a) 1O LEJISIM: TIOATOTOBKA K JICKIMSAM, K IPAKTUYECKUM 3aHATHIM, K KOHTPOJILHOU padoTe,
K DK3aME€HY, BBIIIOJIHEHNE TUIIOBOI'O PAacyeTa, MOArOTOBKA IPOEKTHOIO CEMECTPOBOTO 3aJaHUs B
BU/JIE PE3ECHTALUY.

0) 1o xapakTepy paOOTbl: U3y4EHUE JIUTEPATYPhl, KOHCIIEKTA JIEKLUI; ITOMCK JINTePaTypbl
B OMOIMOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHIyEMOW JJIsi CaMOCTOSITEIbHOTO M3YYEHUSI HAyYHOU
JUTEPaTypsl; PEIICHUE 3a1a4, IOJrOTOBKA IIPOEKTA.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pPOBbsI MPELYCMOTPEHA OpPTraHU3allMsl
KOHCYJIBTAIMM C NCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHoOYHbIE cpPecTBA I/l TEKYIero KOHTPOJIs YCIeBaeMOCTH H MPOMEKYTOYHOI
arrecTaluu

OIICHO‘-IHBIG cpeacrBa MNOpeAHA3HAUCHBI JIA KOHTPOJAd WM OLCHKH O6pa3OBaTeJ'II>HI>IX
JOCTHXKEHUI 00y4aronuxcs, OCBOMBIINUX MPOrpaMMy Y4eOHOH AMCHUITINHBI
«Iuddepennmanbupie ypaBHEHUSD.

OIICHO‘-IHBIG Cp€aAcCTBa BKIIOYACT KOHTPOJIBHBIC MAaTCPUAJIBI JJISI MMPOBCACHUA TCKYILICTO
KOHTpoJIsi B (opMe pa3HOYPOBHEBBIX 3aJaHH, CHUTYAI[MOHHBIX 33aJa4 U MPOMEXYTOUHON
aTTecTanuu B (hopMe BOMPOCOB U 33JaHUN K SK3aMEHY.

CTpyKTypa OllEHOYHBbIX CPEJACTB JJIfl TeKYIleH U MPOMEKYTOYHOI aTTecTalnuu

Kon n HanmeHnoBanue HanmMeHnoBaHue OLIEHOUHOTO CpeCTBa
Ne Pesynpratel 00ydeHus
WHJIIKaTopa . [IpomexyrouHas
/I (B cootBeTcTBHH C 1. 1.4) Texymuii KOHTPOJIb
(8 cootBeTcTBUH C 11. 1.4) arTecTanus
OIIK — 1.1 [Tonumaer
TEOpEeTHYECKHE U
METO/I0JIOTMYECKHUE
OCHOBaHHMS M30paHHOI
obnactu ¢uznko-
MaTeMaTHIeCKuX U (WIIH) Buageer HaBbIKaMu Bonpoc Ha
| | CCTECTBEHHBIX HayK pemIeHus 3a1a4y Kontponbnas padora Nel SK3AMCHE
nuddepeHnmaIbHbIX Konnoxuym 1-30
YpaBHEHUM




OIIK — 1.2 TTonumaeTt
YMeeT cTpouTh

aKTyaJlbHbIe TPOOJIEMbI U ATeMATHCCK e

TEHJCHI[UH PA3BUTUS

COOTBETCTBYIOMICH MoJenH HU3HIECKUX Bompoc Ha
2 HAy4HOH 001aCTH U HpOLECCoB, Tunosoii pacuer JK3aMeHe

obnacTu OIHCBHIBAEMBIX 31-45

npo¢eCCUOHANTBHOM nuddepeHranbHEIMu

HEeATECIbHOCTH YpaBHCHUSAMU

TunoBbie KOHTPOJIbHBbIE 32JaHUS WM HHble MAaTEPHUAJIbl, He00X0AMMBbIE /1JIsl OLIEeHKHU
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(opMupoOBaHUA KOMIIETEHIMH B MpoLecce 0CBOEHUsI 00Pa30BaTeJIbHOI MPOrpaMMbl

Bapuanmui konmponsuuvix pabom

Bapuanm 1
Haiitu pemienue ypaBHeHHU

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

’ X
tx' — = =t
3) t+1
4) X' —xtgt+ x2 cost=0

5) (X+3y)y'=1.
Bapuanm 2
1. Haittu ®CP, obuiee penieHre ypaBHEHUMN:
a) xV+2x!'+x = 0;
6) ox'+x!"'=0.
2. Permuts 3amauy Komm:
x'+4x'+3x =0;  x(0) =0; x'(0) = 1.
3. Bemucats @CP, ecnii M3BECTHBI KOPHU XapaKTEPUCTUIECKOTO YPaBHEHUS
a)A12=0; A3s=—6; Ase=2+T7i;
0)A12=2; A3a=—144i; Ase=— 1141 .
4. Ssnsores mu pyaxmmm Xi(t) = €3 — e 2t xo(t) = 2e3 + e ' JIH3 pemenusaMu ypaBHeHHS
x'—x'—6x =0?

Bapuanm 3
1.Pemutsb, ucnonsiys ¢pyukiuio Komm:

x'- 8xI+17x = e*; x(0) = x!(0) = 0.
2.PemmTh METOI0M BapHAIMK MPOM3BOILHBIX TocToHEBIX  X+x/=t
3. Pemmts ypauenme X' 4x!'= 15t + sin 2t

BapuaHm4
1. Peumnts kpaeByio 3amauy: Y +Y=1  y(0)=0, y’(%) =0

2. Cymectyet a1 pynkius ['puna kpaeBoii 3agaun? Ecnu 1a, To mocTpouts ee:

a)Y' +y="1x, y0)=0,y(r)=0
6y = f(x),y'(0)=0,y'(1) =0,



3. Haiitu co6cTBeHHBIE 3HaUEHHS U COOCTBEHHBIEC (DYHKIIMU KPAaeBOil 3a/1auu:

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

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

X'=2X+Yy+22

2. Pemuth cucremy y,, =27-X yM=-1, A23=1.
7'=37-2X
3 p X'=2y—-5x
. Pemntp yr _ x—6y—2ex

Bapuanm 6

1. OueHuTb, HACKOJIBKO OTJIMYAIOTCS PEUISHUs 3a/1a4 Ha oTpe3ke [2, 3]
y'=siny—cosy + X z'=sinz—-cosz
y(2)-01 2(2)-03

2. Vcnonb3ys onpejielieHle YCTOMYMBOCTH MO JIAMYHOBY, MCCIENOBATh YCTOMUMBOCTL PEIIEHHUs 3a1au
2y

Komm: y'+—:0,y(1)=2_
X

3. UccnenoBarh yCTOHYUBOCTD TPUBUAIBHOTO PEIICHHUS CUCTEMBI U epeHIINATbHBIX YPaBHECHHIA:
X' =In(1-3y)+ xy
y'=2e* —3siny-2-y*

Bonpocu, 6blHOCUMDLE HA KOJLJIOK6UYM.?

1. HuddepenunanbHoe  ypaBHeHHE  mepBoro  nopsaka.  OCHOBHbIE — TIOHATHUS.
['eomeTpruecknii CMbICT YpPaBHEHMS IIEPBOTO MOPSAIKA.

2. YpaBHEHUS C Pa3JENAIOMUMICS IEPEMEHHBIMH U TIPUBOISIINAECS K HUM.

3. Jluneiinsie nudhepeHnnanbHbIe YpaBHEHUS TIEPBOTO TIOPSIIKA M MIPUBOISIITUAECS K HUM.

4. Cuctembl 0OBIKHOBEHHBIX nu(depeHnanbHbIX ypaBHeHUH. BekTopHas 3anuch. 3agaua
Komm.

5. Cucrembl TMHEHHBIX U depeHIIMaTbHBIX YPaBHEHUN B HOpMaJIbHOU (popme, MaTpUUHO-
BEKTOPHAs 3aIIMCh. DKBUBAJICHTHOCTh KOMIIJIEKCHON M BEIIECTBEHHON CHUCTEM.

6. Teopema CynieCTBOBaHHS M STUHCTBEHHOCTH pelIeHUS 3a1aun Ko Juist THHEeHON
CUCTEMBI.

7. Jluneitnsle cucteMbl AudQepeHIUaTbHbIX YPaBHEHUM, TMPUHIUN CYNEPIO3UIIUN
pELIeHU! U CIIEICTBUSI U3 HETO.

8. JluHeitHas 3aBHCHMOCTh W HE3aBHUCHMOCTH BEKTOP-pyHKIWA. JInHEHHBIE OXHOPOIHBIC
cucteMsl. [IpocTpaHCcTBO penieHui.

9. OynpmameHTanmpHas cucteMa pemreHuit Onpenenurens BpoHckoro. Kpurepuit muHeiHOM
HE3aBUCUMOCTH PEIICHUN OTHOPOAHON CUCTEMBI.

10. ®ynnamenTanpHas MaTpuiia, cBoricTBa. OO1ee peneHne TMHEHHON 0THOPOIHOM
CHUCTEMBI.

11. JIuneiiHple HEOTHOPOIHBIE CUCTEMBI TU(DPEepeHIINATBHBIX YpaBHEHU. MeTo 1 BapHaIiu.



®opmyna Komm.

12. Marpuna Kommu u ee cBoiicTaa.

13. Jluneitnple  cuctembl  OUQQEpPEHIUANBHBIX  ypaBHEHMH  C  I[OCTOSHHBIMH
kodppuurentamu. Teopema o pyHAAMEHTAILHON CUCTEME PEIIEHU.

14. Jluneitaple omHOpOIHBIE au(depeHIMaNbHbIE YPaBHEHUS BTOPOTO TOpSAIKA C
nocTOSTHHBIMU KodddutnimenTamu. [TocTpoeHre o01ero perenus B cydae:
a) pa3IMYHbIX XapaKTePUCTUUECKUX UUCET,
0) KpaTHBIX XapaKTEPUCTUUECKUX YHCEI;
B) B CJIy4ae KOMILJIEKCHO-CONPSKEHHBIX KOPHEH XapaKTepUCTUYECKOTO YPaBHEHHUS.
15. Jluneitnpie HeotHOPOHBIE MU DepeHIInaIbHBIE YPABHEHUS BTOPOTO OPSIIKA C
MOCTOSTHHBIMU KOA(GUIIUEHTAMH U TPABOK YaCThIO CIIEUATBHOIO 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,
pUMephl). DKBUBAICHTHOCTh TUHEHHON CUCTEME.
17. Teopema 0 MPOCTPAHCTBE PEUICHHUI JIMHEWHOTO OJHOPOAHOTO AU(HEpEeHINaTHHOTO
ypaBHEHHUSA N-TO MOPSIIKA.
18. JluneitHass 3aBUCMMOCTh M  He3aBUCHUMOCTh  ¢yHkiuil. Kpurepuii nunHenHOM
HE3aBHCUMOCTH PEIICHUN OJHOPOAHOTO U PepeHIInaIbHOTO ypaBHEHHS N-TO MOPsAKa.
19. ®dynnameHTanpHasi CUCTEMa PEILICHUH, ee CBA3b ¢ OOIIMM PEIICHUEM ypaBHEHUSI.
20. Jluneitnoe HeogHOpOoAHOE MU depeHnanibHoe ypaBHeHHe N-ro nmopsiaka. [IpuHimn
CYTIEPIO3UINH PEIICHUN U CIEACTBHS U3 HETO.

21. Meron BapHuamuu JUTsl TUHEHHOTO HEOTHOPOIHOTO (P PEpeHIINATHHOTO ypaBHEHUS N-
ro nopsiJKa.

22. ®yukmus Komm. ®opmyna Komrm.

23. Teopema o (hyHIAaMEHTAIBHON CHUCTEME pelIeHHH JIMHEHHOTo auddepeHnnanbHoro
ypaBHEHMsI N-TO MOPS/IKA C MOCTOSIHHBIMU KO PHUIIHEHTaMH.

24. HaxoxJieHHe Y4acTHOTO PEUIeHUs JMHEHHOr0 HEOAHOPOAHOro Tu(depeHINaTIbHOrO
ypaBHEHHs N-To MopsiaKa no BUAY cBoOo1HOro wieHa f(X).

25. ®ynkuusa Komm ans nuneitHoro auddgepeHunansHoro ypaBHeHUs: N-ro mopsiika ¢
HOCTOSIHHBIMU K03 (purimeHramu.

26. KpaeBble 3a1aun (onpeaesieHus, IpuMepsl).

Peghepam
He npedycmompeno

Tecm
He npeoycmompeno

Tembt gvicmynnenuil K Kpy2aomy cmoJ
He npedycmompeno

3adyeTHO-IK3aMeHANMOHHbIE MATEPHUAJIBI IJIsl MPOMEKYTOUYHOM aTTecTanum (AK3aMeH/3a4eT)

IlepeyeHb BONPOCOB K IK3aMeHY
3 cemecTp
Omnpeneneane mudhepeHInaTb-HOTO YpaBHEH!sI, IOPAIKa YpaBHEHU 1 ero pemeHns. OOBIKHOBEHHOE
middepeHMaibHOe ypaBHeHHE 1-T0 mopsiika.
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VYpaBuenue B quddepennnanax. [lone HanpasneHuii u nosie Hopmaiueil. OnpeaeneHre HHTETPaTbHOMI
KpuBoii. JlemMma o pereHuu ypaBHeHus B AuddepeHipanax.

VYpaBuenue nepBoodpasznoil. Teopema 06 unrterpane nupdepeHInaIbHOro ypaBHEHHUS.
ABToHOMHOE b depeHIaTbHOe YPaBHEHUE 1-T0 MOpsAIKa U €ro pelieHue.

Oco0sie pemienust 00BIKHOBEHHOTO AU dhepeHIraIpHoro ypaBHeHus. Orubaromias cemeicTpa
OJTHOIIapaMEeTPUYECKUX KPUBBIX.

W30K1MHBI, N30TOHATIBHBIE U OPTOTOHAJIBHBIE TPACKTOPHH.

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

VYpaBHeHU ¢ pa3iensomuMucs (pa3ieIeHHbIMHI) IEPEMEHHBIMHI U IPUBOASALINECS K HUM.
JIuneitnpie nudpepeHnnanbHbIe ypaBHEHUs IEpBOro nopsaka. OnpeneneHre 0 JHOPOIHOCTH K-0ro
W3MEpEHUs AJIsl ypaBHEHHUS.

. Tumbl ypaBHEHHI, TPUBOIAIIMXCS K TUHEUHBIM AU epeHInanbHbpIM YpaBHEHHSIM [IEPBOTO MOPSIKA.

JlemMa 00 5KBMBaJCHTHOCTH PEIIEHUH OJHOPOAHBIX ypaBHeHnui (s f(y/x)).

Meroa Bapuanuu noctosiHHoM (MeTos Jlarpanxka) u MeTo] moJicTaHoBOK bepHyu.
Huddepenunanbable ypaBHEHHSI BBICIIUX HOPSIIKOB, TOIMYCKAIOIINE TOHWKEHUE MTOPSIKA.
Onpenenenne 3anaun Ko 111 00bIKHOBEHHOTO (B (HEepeHIINATEHOTO YPaBHEHUSI.
Cy1iecTBOBaHME U €IMHCTBEHHOCTD penleHus 3aaaun Komm. JlokanbHas Teopema.

3amaua, nBolicTBeHHad 3aga4ue Komu. JleMMma 00 SKBUBaJIEHTHOCTH.

OKBHUBAJICHTHOCTb JIMHEHHOT0 11 (hepeHInalIbHOIO YpaBHEHUSI HOPMAJIbHON CHCTeMe OOBIKHOBEHHBIX
middepeHranbHbIX ypaBHeHNH. 3anavya Komy a1t TMHaMUYeCKOi CHCTEMBI.

dyHnnameHTangbHas cucteMa perieHuil. Onpenenutens BpoHckoro u ero cBoiicTaa.

JIuneiinsie nuddhepeHmanbabie ypaBHEHU N-HOTO Topsiika. OCHOBHBIE MOHATHS U ONPEICTICHHS.
Teopema o mpocTpaHCTBE pelIeHui 0AHOPOAHOrO AU PepeHIINaTbHOIO YpaBHEHUS N-HOT'O MOPSIIKA.
JIuneitnoe HeogHOpOAHOE MU epeHnnanpHoe ypaBHeHHE N-HOTO nopsiaka. [IpuHImn cynepno3unuu
peLLeHH U ClIeACTBUS U3 HETO.

Mertox Bapualuu JUisl THHEHHOTO HEOAHOPOAHOTO JU(PEepeHIIMATBFHOTO YPaBHEHUs N-HOTO OPSIKA.
Teopema o pyHAaMEHTAILHON CUCTEME peIlIeHUH TMHEHHOTO HEOJHOPOAHOTO TU(depeHINaTILHOTO
ypaBHEHHUSI N-HOT'O MOPSAJKA C MOCTOSIHHBIMU KO3(PPHUIIMEHTaMU.

JIuneitnsle nu¢depeHuanbHble YpaBHEHUS 2-T0 MOPSJIKA C TOCTOSTHHBIMU KO3 PHUIIMEHTaMH.
XapaKkTeprucTUYECKOE ypaBHEHUE.

Merton HeolpeeeHHbIX KO3 GHUIIMEHTOB IIPU PELIEHUH HEOAHOPOIHOTO JIMHEHHOTO

¢ depeHIMaTBFHOTO YPaBHEHUS 2-T0 MOPsiIKa C MOCTOSHHBIMU KO3 pUllieHTaMu.

Omnpenenenne kpaeBo 3anaun. KOppeKTHOCTh KpaeBoOM 3aauu.

Teopema 00 anbTepHaTUBE U CIEACTBHE U3 HEE.

Hynu pemenuii onnopoiHoro AuddepeHnnanbHoro ypaBHeHUs: BTOPOro Mopsiika.
[Tepemexaromuecs Hynu. Teopema 0 pacnoyIOKEHUU HYJIEH OJTHOPOIHOTO YPaBHEHHUSI.

Teopema cpaBuenus (Iltypma).

@yuknusa ['puHa 1 ee cBOMCTBA.

Onpenenenue cucreMsl AU epeHInanbHbIX YpaBHEHUH, BUJIBI CUCTEM AU (epeHIInaIbHBIX
ypaBHEHU U GOPMBI UX MpeACTaBIeHUN. AccoluMpoBaHHOE cucteme nuddepeHImaibHoe
YpaBHEHHUE.

Hopwmanbhbie cuctemsl 1udepeHnanbHbIX YpaBHEHUN ¢ KOMIUIEKCHBIMU KO3 PUITMEHTaMU.
MHuosxecTBo pemennid. [Ipogomkumble 1 HENPOIOIKUMBIE PELIECHUS.

[TocranoBka 3anaun Komu asns cuctemsl AuddepeHnanbHbIX YpaBHEHUH.

dusnueckas MHTEpIIpeTaus cucTeMbl TuddepeHInanbHbIX ypaBHeHHH. Da30Boe MPOCTPaHCTBO U
(ha3oBBIC TPACKTOPHH.

dyHnaMeHTaIbHasg MaTpUIa CUCTEMbI TuddepeHnanbHbIX ypaBHeHU. [IpeacTaBnenue ooiero
pelieHus mpy nomMouy GyHaaMeHTaIbHOM MaTpHIlbl. MHOXECTBO (hyH/IaMEHTaIbHBIX MAaTPHII.
OCHOBHBIE TEOPEMBI.

Hopwmanbhbie cuctemsl 1uddepeHnnanbHbIX YpaBHEHUN ¢ TOCTOSIHHBIMU KO3 GUIIUEHTaAMH.
WuTerpupoBanue cucteMbl quddepeHInaabHbIX ypaBHEHUH METOI0M UCKITIOUEHUSI.

Teopema o0 KOpHEBOM MpOCTpaHCTBE (0€3 T0Ka3aTEIHCTBA).

Marpuna u ¢popmyna Komu amst cuctems! 1uddepeHnanbHbIX YpaBHEHHH € TTOCTOSHHBIMU
kod(purmeHTaMu.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH peleHus 3a1aun Komm Ha oTpe3ke MpH BBIIOJIHEHUU
ycaoBus Jlunmmuna.



41. Teopema Ileano.

42. YcTounBOCTh pelieHus 1o JIamyHoBy. ACUMITOTHYECKAs! yCTOWYUBOCTD PEIICHUsI. Y CTOWYMBOCTh
IIPU IOCTOSIHHO JEHCTBYIOIINX BO3MYIICHHSX.

43. YCTOMYMBOCTH pellieHUs CUCTeMBI (G dhepeHITnaIbHbIX YpaBHEHUH, €€ GU3HUeCKU 1
F€OMETPUYECKHUM CMBICI.

44. ABTOHOMHBIE cUCTeMbI AU(depeHLInaTbHBIX YPABHEHUH U UCCIIEIOBAaHUE UX HA YCTOHYHMBOCTb.

45. Oco0as Touka quddepeHnraab-Horo ypaBuenus. [loBegenue TpaekTopun ypaBHEHUS! B OKPECTHOCTH
0c000i1 Toukn. Buapl 0co0bIX Touek. O0JIacTh YCTOMYMBBIX PEIICHUH aBTOHOMHOM CHUCTEMBI
Qg QepeHIranbHbIX yPaBHEHUH.

TunoBblie 3aJa4i, BBIHOCUMbIC HA JK3aMECH

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+6y
4. UccnenoBarh yCTONYMBOCTh TPHBHAIBFHOE PEIICHHE CUCTEMBI
X'=—X-2y+X
y =-2x+3y—-y* +x°
Kputepun oneHuBaHus pe3yabTaToB 00y4eHHs

OI/;QHKCI Kpumepuu OYEHUBAHUS NO IK3AMEHY
OUEHKY «OMJUYHO» 3aciyaHcueaent cmydeHm, 0Cc8OUBUULL SHAHUA,

)

Buicoxuii .
Jposens YMeEHUA,  KoMnemenyuu U meopemuieckuil - Mamepua oe3
S» npobenos;  BLINOIHUBUWIULL 6Ce  3A0aHus, NpedyCMOMpeHHble
(ommwro) VUEOHbIM — NIAHOM  HA  BbICOKOM  KAYeCMBEHHOM  YPOBHE,
npakmuyeckue — HABLIKU  NPOGECcCUOHATbHO20 — NpPUMEHeHUs
OCBOCHHBIX 3HAHULL CPOPMUPOBAHDL.
Cpeonuii OYEHKY  «XOPOUL0»  3ACIYHCUBAen  CmyoOeHm, NpPaKmu4ecKu
VpOBeHb NOJIHOCMbIO  0C8OUBWIULL  3HAHUS, YMEHUS, KOMNemeHyuu u
«4» meopemuyeckull mamepuai, yuyeOHvle 3a0aHusi He OYeHeHbl
(xopouio) MAKCUMANIbHBIM — YUCIOM  OQI08, 8 OCHOBHOM ChOPMUPOBAT
NpaKmuyecKue HagulKu.
Ilopocoswi OYEHKY  «VO08IeMBOPUMENbHOY  3ACHydcugaem  CMyOeHm,
Ul ypoBeHb yacmuyHo ¢ npobdenamu  OCBOUBWIULN  3HAHUA,  YMEHUs,
«3I» KOMnemeHyuy u meopemudeckull mMamepuai, MHo2Uue yyeOHble
(yoosnems 3a0aHust 160 He BbINOAHUNL, TUOO OHU OYEHEHbl YUCIOM OANN08
OpUmenbHo OUBKUM K MUHUMATIbHOMY, HEKOMOpble NPAKMUYecKue HA8blKU He

cghopmuposanbi.

bHO)

Munumane OYEHKY «HeYOOBIIeMBOPUMENbHOY 3ACTYHCUBAEN. CMYOeHM, He
Hblll 0CBOUBWULL 3HAHUSA, VYMEHUA, KOMNEeMEeHYuu U meopemuyecKull
VposeHb mamepuai, yyeOnvle 3a0aHus He 8bINOIHUIL, NPAKMUYECKUEe HABbIKU
«2» He chopMuposaHul.
(neyooene
meopumern




OneHouyHbIC CpEACTBA IS WHBAIUAOB M JHI[ C OrPAHUYCHHBIMA BO3MOKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YYETOM MX HHIUBUAYAITBHBIX ICUXO(PU3UICCKUX OCOOCHHOCTEH:

— Tpu HEOOXOJUMOCTH HWHBAIHMAAM U JIMIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI IPEIOCTABIISICTCSI TOTIOJIHUTEILHOE BPEMS JIJIs IOATOTOBKU OTBETA HAa YK3aMEHE;

— P MPOBEICHUU MPOIICTyPhl OIICHUBAHMS PE3yIbTATOB 00YUCHUS MHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUUYCCKIX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX WHIUBUIAYAIHHBIMU OCOOCHHOCTSIMH;

— IIpU HEOOXOUMOCTH JIJIsl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI
U UHBAJIWIOB TMpOILEAypa OICHUBAHHUS PE3YJIbTATOB OOYYCHUS 1O JUCIUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHUBaHUsI Pe3yabTAaTOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAHHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 TUCHHIUIMHE (MOMYIIIO) TPEAyCMATPUBACT MPEAOCTABICHHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OTPAHUYCHHUSIM WX 370POBbsI M BOCIPHUSATHS
uHpopmanuu.

JUJist eI ¢ HApYIIEHUSIMU 3PEHUS:

— B [Ie4aTHOU (hopMe YBEITUUYCHHBIM IIPHPTOM;

— B hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JlJist U1 ¢ HApYIICHUSIMU CITyXa:

— B IIe4aTHOM opme;

— B (hopMe 3JIEeKTPOHHOTO JJOKYMEHTA.

JUJis THII ¢ HApYIIEHUSIMHU OTIOPHO-/IBUTATEILHOTO arapara:

— B Ile4aTHoOU (opme;

— B popMe IICKTPOHHOTO JOKYMEHTA.

JlaHHBIN TTepedYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCIMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

1. IlepevyeHb yueOHO¥ JuTEPaTYPbl, HHPOPMALMOHHBIX PECYPCOB M T€XHOJIOTHii

1.1. YueOHas aureparypa

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

2. Tlerposckuii U. I'. JIekuuu o Teopuu 0OOBIKHOBEHHBIX AU((epeHInanbHbIX ypaBHEHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3amad 1o aud@epeHnraibHbIM YPAaBHEHUSIM M BapUALIMOHHOMY HCYHCIICHUIO
[DnexTpoHHbIH pecypc] @ yued. mocodbue — DneKTpoH. naH. — Mocksa : M3gaTenscTBo

"JlabopaTopus 3HaHHUK", 2015. — 222 c. — Pexum JOCTyHa:
https://e.lanbook.com/book/70710/

4. HNemuposuu b. II. Jleknuu mo matematuyeckor teopuu ycrounoctu. CII0. «Jlauby,
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 ocBOeHUS! TUCUUIIMHBI MHBAIUIAMU U JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU

3JI0pPOBbSI UMEIOTCS U3JIaHUS B DJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaxX

«Jlanvy» u « bubIUOKTYOY.

1.2. Ilepuoanyeckasi JuTepaTypa

Vkasvisaromess  newamuvie  nepuoouueckue uzoanmus u3z «llepeuns  neuamuoix
nepuoouveckux — uzoaumui, xpawswuxcsi 6 ¢ounoe Hayunou  oubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponmnsvie nepuoouyeckue u30anus, ¢ yKkazanuem
aopeca cauma 31eKMPOHHOL 8EPCUL HCYPHALA, U3 0A3 OAHHBIX, OOCMYN K KOMOPLIM umeem
Kyor'y:

1. Bassl nanaeix komnaauu «Mct Beroy» http://dlib.eastview.com

2. Dnexrponnas budamoreka GREBENNIKON.RU https://grebennikon.ru/
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1.3. UHTepHeT-pecypchl, B TOM 4YHcje COBpeMeHHbIe NpodeccuoHaNbHbIEe 6a3bl
JAHHBIX U I/IH(l)OpMaIlI/IOHHbIe CIpaBOYHbLIC CUCTEMbI

DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6udanorexa (HIbB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYLIUX 3alIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )xypHasioB HOMKOH http://archive.neicon.ru
7. HammoHanbpHas 2JICKTpOHHAs OMOIMOTEKa (JIOCTYI K DIEKTPOHHON OMOJIMOTEeKE
nmuccepraiuii Poccuiickoit rocynapcreennoi oubmmotexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubmuoreka uM. b.H. Enpruna https://www.prlib.ru/
9. DnekrponHas koyuiekius 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.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. YuuBepcuterckas unpopmarronnas cuctema POCCHUS http://uisrussia.msu.ru

agkrwbnhE

HNudpopmManuoHHbIE CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cucTema (AOCTYII 0 JIOKAIbHON CETH ¢
KOMIIBIOTEPOB OMOTUOTEKH )

Pecypcsbl cBOOOAHOTO 10CTYNA:

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

2. TlomnHbIe TEKCTHI KaHAACKKX auccepTanuid http://www.nlc-bnc.ca/thesescanada/

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

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

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

6. HWudopmanumonnas cucrema "EnnHoe okHO J0ocTyna kK 00pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi LIEHTP UHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBEHHOrO HHCTUTYTA pycckoro s3bika uMeHn A.C. [Tymkuna
"OG6pazoBanue Ha pycckoMm" https://pushkininstitute.ru/;

10. CnpaBouno-uHpopManroHHbI# mopTan "Pycckuii si3pik" http://gramota.ru/;

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

12. Cnosapu u sHImKIONE MK hitp://dic.academic.ru/;

13. O0Opa3oBarenbHbIil opTan "Yuebda" hitp://www.ucheba.com/;
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14. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit @enepanun". Bornpocsl u 0TBETH
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

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

KyoI'y:

1. Cpena MOIyJIBbHOTO TUHAMUYecKoro odoyuenus hitp://moodle.kubsu.ru

2. baza yueOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKUX KOMILJIEKCOB,
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexka  MH(MOPMAIMOHHBIX  PECYpPCOB
oOpa3oBaTelbHbIX TeXHOJIOTH http://mschool.kubsu.ru;

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

5. DnexkTpoHHBIe OOpa3oBaTeNbHBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM U
texHousioruil B oopazoanuu Kyol'Y u nayuno-meronuueckoro xxypHana "LLHIKOJIBHBIE 'OJIbI"
http://icdau.kubsu.ru/

nyonuKanui  u

kadeapel  MHPOPMALMOHHBIX

6. MeToauyeckune yKkazanus /sl 00y4arouXcs 10 0CBOCHHIO THCIMIIJIMHBI

OCHOBHBIM HCTOUHHUKOM T€OPETUYECKON HH(POPMALINU SIBISIFOTCS JIEKIUH. Takxke moJIe3HO
B CiIy4ae 3aTpyIHEHUH oOpamarhcsi K peKOMeHIyemoi smreparype. CremayeT ¢ OONBIION
OCTOPOKHOCTBIO OTHOCUTHCS K CIIPAaBOYHBIM MaTepHajiaM U MPUMepaM MoIy4aeMbIM C TIOMOIIIBIO
CTaH/IapTHOI'O NIOMCKA B UHTEPHETE, TaK KaK HET TapaHTUH €ro JOCTOBEPHOCTH.

B ocBoeHuu AMCHUIUIMHBI MHBATUIAAMH U JIMIAMHU C OTPAHMYEHHBIMU BO3MOKHOCTSIMH
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET HHIUBUAyalbHas ydeOHas pabora (KOHCYIbTalUU) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yUeOHOro MaTepuarna.

WupuBuayanbHble KOHCYJNBTAIlMM 10 TPEIMETY SBIAIOTCS BaXXHBIM  (DaKTOpOM,
CIIOCOOCTBYIOIUM MHIMBUYaTU3allid O0Oy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy IpernojaBaTeieM U o00ydarollMMCS WHBIWJIOM WM JUMIOM C OIPAaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. MatepuajbHO-TeXHHUYeCKOe o0ecniedeHHe M0 AUCHUILIHHE (MOIYJII0)

HanmeHoBaHue crienianbHbIX OCHAIIEHHOCTD CIICITUATBHBIX IMepedeHpb TUICH3HOHHOTO
NIOMEILECHUN [OMEILEHUN IIPOTPaMMHOT0 00OecTiedeHns
YueOHbIe ayJIUTOPUHU st | MeOenb: yueOHast mebelib Microsoft Office
TPOBENICHUsSI 3aHATUHN JIEKIIMOHHOTO | TeXHHYeCKHe CpeicTBa 00yIeHH S
THIA 9KpaH, MPOEKTOP, KOMITBIOTED
YuebHbie ayIUTOPUHU it | MeOenb: yueOHast meOelb Microsoft Office
MPOBEICHUS 3aHsITHil | TeXHUYEeCKHe CPeICTBA OOyUeHHUS:
CEeMUHAPCKOT0 THIIA, TPYIIOBBIX U | IKPaH, IPOEKTOP, KOMITBIOTED
WHIUBHYAIbHBIX  KOHCYJIbTAIINH,
TEKYIIEro KOHTPOJIS u
MPOMEKYTOYHOM aTTeCTallnu
Jns  camMocTOsATeNbHOW — pabOThl  OOyYalomUXcs  MPEeIyCMOTPEHbl  TMOMEIEHUs,

YKOMITIJICKTOBAHHBIC CHGHI/I&HI/ISHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BaATENBHYIO CPETY YHHBEPCUTETA.

HaumMmeHoBaHue noMeleHui Juist
CaMOCTOSITETIFHOH PabOTHI

OCHaIIEHHOCTh IOMETICHUHN [T
CaMOCTOSITETIFHOM PaboThI

HepequL JIMIOCH3UOHHOI'O
porpaMMHOTO obecrieueHus

00yyJaromuxcs o0y4aromumxcs

TTomemmenne 111 caMocTosATeNbHON | Mebenb: yueOHas mebennb

paboTel 00yJaromuxcs (YNTATbHBIN | KoMmiekT — crenuain3upoBaHHON

3as1 HaydaHot 6ubnuoTexn) MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEPHAS
TEXHUKA C MOJIKIIOYCHHUEM K
nH}opMannoHHO-
KOMMYHUKAIIMOHHOM ceTu
«lHTEpHET» W  JOOCTYIIOM B
QNEKTPOHHYI0  MH(OPMAIFOHHO-

00pa3oBaTeNbHYIO cpeny
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00pa3oBaTesbHOW  OpraHU3aliH,
BeO-KamMephl, KOMMYHHKAI[MOHHOE

obopynoBaHue, 00CCIICYHBAIOIICE
JOCTYm K  CEeTH  HHTEpHET
(mpoBoaHOE COEJIIHEHUE u
0eCrpoBOHOE  COCJMHEHHE 10

texuoorun Wi-Fi)

Ilomenienue ajsi caMOCTOSTEIbHOM
pabotsl oOyyaronuxcs (aya.301H,
308ua, 310H)

Meobenb: yueOHas Mebenb
KoMmmiekt  crenuani3upoBaHHON
Me6esH: KOMITBEOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEPHAs
TEXHHKA C MOAKIIOYEHHEM K
nH}popMannoHHO-
KOMMYHUKAIIMOHHOMN
«HTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH(OPMAILOHHO-
00pa3oBaTeIbHyI0 cpeny
00pa3oBaTeNbHOW  OpraHHU3aliH,
Be0-KamMephbl, KOMMYHHKAI[HOHHOE
obopyaoBaHue, 00CCICYHBAIOIICE
JA0CTYyl K CEeTHU HUHTCPHECT
(mpoBoaHOE COEIIMHEHHE U
OCCIIPOBOTHOE  COCTUHEHHE 10
texnosorud Wi-Fi)

CCTHU




