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1 Hean n 321244 U3yYeHUs] JUCHUILJIMHBI (MOTYJIs1)

1.1 Ileab ocBOEHUS TUCIUILTHHBI

Henstmu ocBoeHust quctUIUIMHBL «JluddepeHnnanbHble ypaBHEHUS SBISIOTCS OCBOCHHE
METOJIOB petieHus AuQPepeHInaTbHBIX YPAaBHEHUH U MPUIIOKEHUE ITUX METOJOB K PEIICHUIO
3a1a4 U3 Kypca (PU3MKH, a TakKe 3a/1a4 KOMIUIEKCHOTO U BELIECTBEHHOIO aHajIn3a, OBIIAJCHHE
KJIACCHYECKUM MAaTeMaTHUYE€CKUM anmnapaToM Jist adbHEHIIEro UCI0JIb30BaHUs B IPHIIOKEHUSX.

1.2 3agauyu AUCHUILINHEI

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

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

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

— (opmupoBaHue 3HaHUHN O CBOMCTBAX pemieHui uddepeHInaIbHbIX YPaBHEHUH IEPBOTo
MOPSIZIKA: C PA3JCISIONIUMUCA TIEPEMEHHBIMH, OJHOPOJHBIX W TPUBOJALIUXCS K HUM,
ypaBHeHU B TONHBIX auddepeHnmanax; OBIaJCHUE TOYHBIMU  METOJAMU
WHTETPUPOBAHUS;

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

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

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

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

— ¢opMHpOBaHHE YMEHHMA ¥ HABBIKOB TIOCTPOCHHUS OOIIETO pEIICHUs] JHHEHHOTO
onHOpoAHOTO U depeHIINaTFHOTO ypaBHEHUS N-TO TMOpsSAKa 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 PEIICHUH OJHOPOAHOW JUHEHHON CHUCTEMBI
muddepeHIMATBHBIX YpaBHEHUH ¢ IOCTOSIHHBIMU K03 puiienTamMu (Meto oM Diiepa);

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

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

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

Hucuunnuna «/{uddepennmanbabie ypaBHEHUs OTHOCUTCS K 00s13aTenbHON yacTi bioka
1 «Aucuumuineel (Moaynu)» ydeOHOro ruiaHa. B coorBercTBuM ¢ pabouyuM y4eOHBIM IJIAHOM
JMCIMIUIMHA u3y4daeTtcs Ha 1 kypce (2 cemectp) mo ouHOM ¢opme oOyuenus. Bun
IIPOMEXYTOUHOM aTTECTAI[MH: 3a4€ET C OLIEHKOM.

OT wu3ydamolero HacTOSIUNA Kypc TpeOyeTcs 3HaHHE YHHBEPCHUTETCKOTO Kypca
«MaTeMaTH4ecKuil aHajlau3» B JIOCTaTOYHO CTPOIOM M YIIIYOJCHHOM H3JI0KEHHH, OCHOBHBIC
CBEJICHUSI U3 TEOpUHU OINpeNeNuTeNel, BbICIIEH anreOpbl MO AUCHUILUIMHE «AHAJIUTHYECKas



reoMeTpusl M JInHelHas anrebpay. 3HaHUS, MOJyYeHHbIE B 3TOM KypCe, UCIIONIb3YIOTCS B
TUCIUILINHE «YpaBHEHUS MAaTEeMaTUYeCKON (PU3UKN».

1.4 TlepeyeHb NJAHHUPYEMBIX Pe3yabTATOB 00y4YeHHs MO AUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C MJIAHMPYEMBbIMH Pe3yJbTATAMH 0CBOEHUSI 00Pa30BaTEJIbHOI MPOrPaMMbI

Nzyuenue
00yyaromuxcs caeAyIMX KOMIIETEHIUI:

JAHHOW y4eOHON JAMCITUIUIHHBI

HampaBjieHO Ha (OpMUPOBAHUE

Kon n HaumeHoBaHme I/IH,Z[I/IKEITOPEV’< 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 CIOCOOBI pemieHMs THUHOBBIX 3aJa4 C Y4eTOM
OCHOBHBIX TOHATHH ¥  OOmMHUX  3aKOHOMEpPHOCTEH
COCTaBJICHU U pemieHus And GepeHINaIbHBIX ypaBHEHUH

Ymeer pemarh 3agadn B o0dacTé  audepeHITNaIbHBIX
YpaBHEHUU

Bnaneer HaBblkamu penieHus 3anad AudepeHIranbHbIX
YpaBHEHUH

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

3HaeT KiacCHM4YecKue 3a1add  (HU3MKH,
TuddepeHIraTbHbBIM YPaBHCHUAM

MpUBOJAIINE K

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

MIPOIIECCOB, OIHCBHIBAEMBIX mddepeHnmansHIMH
YpaBHEHHUSIMHU
Braneer METOJaMH perieHns KJIACCHYECKHX

i depeHanbHbIX YpaBHEHUI U CHCTEM ypaBHEHUI

Pe3ynpraTel 00y4eHUS MO AMCHUILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITEIIbHOW Pa0OThI 00YJArOIINXCS B COOTBETCTBHH CYTBEPKACHHBIM
y4EOHBIM IUIAHOM.

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

c(OpMUPOBaHHBIMU  TIPH

2. CTpyKTYypa U coJep:kaHue AUCHUIIMHBI

2.1 Pacnpenenenune TPyA0EMKOCTH TUCIIUIIHHBI 10 BUAAaM padoT

OO6riast TpyA0EMKOCTD TUCIHUILTHHBI cocTaBisieT 4 3aueTHbIX enuHuIl (144 yaca), ux
pacmpezienieHue Mo Bujgam padoT IPeCTaBICHO B TaOIHIIe

Buapl padot Bcero 3 cemecTp
4acoB (Jacern)

KonTakTHasi pagoTa, B TOM YHCJIE: 68,2 68,2

AyauTopHble 3aHATHSA (BCETo): 64 64

3aHATHSI IEKIIMOHHOTO THITA 32 32

abopaToOpHBIE 3aHITH - -

MIPaKTUYECKHE 3aHATUS 32 32

CeMUHAPCKHE 3aHATHS - -

HNnas koHTaKkTHas padora:

KonTpons camocTosTenbHOM paboThI

(KCP) 4 4

IIpomexxyrounas arrecrarst (IKP) 0,2 0,2

S;ICVJI-IOEC:TOHTQJILHaSl pabora, B TOM 758 758

IIpopaboTka 1 HOBTOPEHHE JICKITUOHHOTO

MaTepuaa u MaTepuaia y4eOHUKOB U 25 25

y4eOHBIX TTOCOOMIA

MOJTOTOBKA K JIAOOPATOPHBIM H 30 30

MPaKTUICCKAM 3aHSITUSIM

BrimosiHeHrne qoMalrHuX 3aaHumn 16 16

(moaroToBKa cOOOIECHUM, TIPE3CHTAIINN)

TloaroroBka K TeKyIieMy KOHTPOJIIO 4.8 4.8




KoHnrtpoas: 4 4
IToaroToBka K 3a4eTy ¢ OLICHKOM 35,7 35,7
Oo6mast qac. 144 144
TPYA0EMKOCTH B TOM 4HCJIe

KOHTAKTHAs 72,3 72,3

pa6ora

3a4. e 4 4

2.2 Conep:xaHue JTUCHHNIHHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pazgensl (TeMbl) TUCHMIUIMHBI, 3y4aeMble BO 2 cemecTpe (ouHas popma oOydeHms)

KomnuectBo yacos
IBueaynu-
No HanmeHoBaHue pa3nenos (Tem) AyRUTOPHa TOpI-}IIaH
Bcero pabota
pabota
J 113 JIP CPC
1. OCHOBHBIE MTOHATHS U ONIPECICHUS 8 2 2 5
2. YpaBHeHus nepBoro nopsiaka. MarerpupyemMoie TUIBI ypaBHeHUH | 28 8 8 10
3. Cucremsl uddepeHInaIbHBIX YpaBHEHHH 24 8 8 18
4. JIuneltHple ypaBHEHUs N-To MOpsIKa 16 4 6 12
5. Kpaesrbie 3anaun 10 4 4 12
6. OCHOBBI TEOPUH YCTOWIUBOCTH 14 6 4 14
10 HUTOI'O no pazdenam oucyuniuHol 102 32 32 75,8
KonTpons camoctositenbHoi padotsl (KCP) 4
IIpomesxyrounas attecraus (MKP) 0,2
IToaroroBka Kk TeKyieMy KOHTPOJIO 4,8
OO0m1ast TpyT0eMKOCTb TIO TUCIUTLIIHE 144

[pumeuanue: JI — nexumu, 13 — mpaktudeckue 3aHsTust /

3ansatusa, CPC — camocrositennpHas paboTa CTy/IeHTa

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

cemuHapsl, JIP — mabGoparopHsie

Haumenosanue Popwva
Ne Conep:xanue paszena (TeMbl) TEKYIIEero
pa3zaena (Tembl) KOHTPOII
1. |OcHoBusle nousTusi |BBenenue. EcrecTBo3HaHME 1 MaTeMaTHYECKHE MOJICNIH. Y paBHEHHE
U OnpeieNieHus KaK OCHOBHO# 0OBEKT H3yUeHHsI B MaTeMarndeckoil moaenu. Moxemn, |I1K
conepxkamue nupdepeHnuansapie ypapHenus. [Ipumepst 3amad, YO
NPUBOASIIMX K tUddepeHratbabM ypaBHeHUsM. OcHOBHBIE 3a1aun (K
Teopuu auddepeHInanbHEIX ypaBHeHHH. 3anada Kommm
2. |YpaBueHus nepsoro |OCHOBHBIC HHTEIPHPYEMbIE THITBI YPAaBHEHUH |-T0 OpsiaKa: 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. YpasHenue bepnynu. YpaBHeHue B YO
nonHelX quddepennnanax. Marerpupyromuit MHoxuTens. Teopema K
CyIIECTBOBAHMS U €IMHCTBEHHOCTH penieHus 3agaun Komm mms
muddepeHInaIbHOTO YPaBHEHHS TIEPBOTO TOPSIIKA, Pa3peIeHHOTO
OTHOCUTEJILHO NPOU3BOIHOM
3. |Jluneiinbie cuctrembl|HopmanbHas cuctema anddepeHInanbHbIX ypaBHEeH i |-ro nopsiaka.
muddepeHnranbHbIX | BekTopHas 3anuchk. @azoBoe MpocTpaHCTBO. Perienne cucTeMsl K
YpaBHEHHHA nuddepeHIManbHBIX ypaBHeHUH. HTerpanbHast KpuBas. 3amada vO

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




Marpuuno-BeKkTOpHas 3anuck. [[puHIMT Cynepno3uiuu.
DKBUBAJIEHTHOCTH 3ama4un Komm st THHEHHON CUCTEMBI 1
HMHTETPaJIIbHOTO ypaBHEHUS. TeopeMa CyleCcTBOBAHMS U
€IMHCTBEHHOCTH pelleHns 3aaaun Komu i IMHEWHBIX CUCTEM.
JIuneitnble oqHOpOAHBIE cUCTEMBL. [IpOCTpaHCTBO pelIeHUI.
dyHaaMeHTalbHas cucTeMa pemeHnil. Bpouckuan. Kpurepuit
TUHEeHON He3aBucuMocTH perieHuit. dopmyna OcTporpajackoro —
JInysunns. [IpencraBnenue o0Iero pereHus Ipyu OMOIIH
(yHaaMeHTaNIBHOM MaTpuIbl. MHOXECTBO (yHIaMEHTaIbHBIX MATPHUII.
Mertoj Bapuaiuu noctosiHHbIX, Gpopmyna Komu. Marpuna Ko, eé
cBolicTBa. JIMHEHHBIE CUCTEMBI C TIOCTOSIHHBIMH KO3 QHUIIMEHTaMH.
Haxoxnenne pyHaaMeHTaIbHOM CHCTEMBI PEIICHUH METOIOM
HeoTpeeJICHHbIX K03 (hUIMEeHTOB.

4. |Jluneitnbie Jluneiinsie oHOpOIHBIE AU hepeHINaTbHbIE YPaBHEHHUS BTOPOTO
ypaBHEHUs N-TO MOpPSIKA C TIOCTOSHHBIMH KO3 (G GHUIINEHTaMH.
TopsIaKa ITocTpoeHue o01Iero peneHus B cIydac:
a) pa3JINYHBIX XapaKTEePUCTUUECKHUX YUCET;
0) KpaTHBIX XapaKTEePUCTUIECKUX YUCET;
B) B ClIy4ae KOMIIJIEKCHO-CONPSKECHHBIX KOPHEH
XapaKTepUCTUYECKOTO YPABHEHHUS.
Jluneiinsle HeoqHOpPOHBIE AU depeHINaNbHBIC YPaBHEHUS
BTOPOTO MOPSIJIKA C MOCTOSIHHBIMUA KO PHUIIUSHTaAMHU U TIPaBOi K
4acThIO CIENHUAIBHOTO BUA. YO
Jluneitnble ypaBHEHUs N-r0 nopsaka. CBeeHne K TUHEHHBIM
cucremam. [Ipuanun cyneprozunuu penienuit. [IpoctpancTBo
pelieHnii OJHOPOIHOrO ypaBHeHUs. BpoHckuan. Kpurepuil nuneitHoi
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. OyHKuus u
¢dopmyna Kouru asist ypaBHEHHS C IOCTOSIHHBIME KOA((HIIMEHTaMU.
5. |OcHoBHble oHATHS |BBenenue. EcrecTBO3HAHHE W MaTEMATHISCKHE MOJICIH. Y PaBHEHHE
KaK OCHOBHOH 0OBEKT H3yUeHHsI B MaTeMaTH4IecKoil Moenu. Moaenu, MK
conepxanie quddepeHnuanbabie ypaBHeHUs. [IpuMepsl 3a1ad, VO
NPUBOASIIMX K TU(depeHraibHbiM ypaBHeHUsIM. OCHOBHbIE 331241
teopun audGepeHnnaNbHbIX ypaBHeHn. 3anauya Ko
6. |OcHoBbI TeOpUH YcToiH4MBOCTD pelieHuit no JIsnmyHoBy. AcUMOTOTHYECKAs K
YCTOMYMBOCTH ycTOH4YUBOCTh. MccneoBaHue 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
auMEHOBaHHUE pa3zena .
Ne (Temb) Tematuka 3aHATHIH/PabOT TEKYLIEro
KOHTPOJIS
1. | OcHOBHBIC OHATHS U OcHOBHBIE TIOHATHS TeOpUH A pepeHnnanbHBIX ypaBHEHHHA P3
OIIpEJCIICHUS (pemenue, 3amaua Komm, mopsaok ypaBHEHNU)
2. VYpaBHeHUs epBOro OCHOBHBIE HHTETPHPYEMBIE THITH YPaBHEHUH |-T0 opsaka: TP
MOpsAKa. YPaBHEHHUS € PA3ACIAIOIUMUCS [IEPEMEHHBIMH, JIMHEHHBIE KP
WHTerpupyemsele TUIIbI YPaBHEHHS. P3
ypaBHEHUM
3. JInneiinsie cuctemsl | HopmanbHas cuctema nuddepeHnuaibHbIX ypaBHeHnH |-ro mopsiaka. TP
TuddepeHInaTBEHBIX Bexropnas 3anmce. 3agaga Komm. JInHelHbIe cHCTEMBI C KP
YpaBHEHUH MTOCTOSTHHBIMU Ko dunmenTamu. Haxoxnenne GyHIaMeHTanbHON P3
CHCTEMBI PEIICHUH METOIOM HEOIpeIeJICHHBIX KO3 (HIINEHTOB.
Meroj Bapuanyy NOCTOSIHHBIX, popmya Komm.
4. | Jluneiinsle ypaBHeHUs | JIuHeiHble ypaBHeHUs 2-To nopsaka. JInHeitHbie ypaBHeHUS N-TO TP
N-TO MmopsAKa nopsiika. YpaBHEHHS C NOCTOSIHHBIMHU KO3()(QUIIMEHTaMH. KP
DyHAaMEeHTaIbHAs CUCTEMA PELICHUN YPAaBHEHUS C TOCTOSHHBIMU P3
koo punmentamu. dynkuus u Gpopmyna Kommmn s ypaBHeHus ¢
MIOCTOSTHHBIMH K03 ¢rnmenTaMu. MeTos1 BapHaliy TOCTOSHHBIX.
5. Kpaesnie 3anauu Kpaesere 3agaun llItypma — JInyBumns. OCHOBHBIE HOHSTHS. P3
6. OcHOBBI TEOpPHHT VYcroituuBocTs pemienuil no JIsmyHoBy. AcuMnToTHYecKas KP
YCTOMYMBOCTH ycroituuBocTh. HMccnenoBanue ycTOiUMBOCTH aBTOHOMHBIX P3




cucreM nudepeHIaTbHBIX YPaBHEHNH C TOCTOSHHBIMU

koadpunmentamu. Kpurepwmii ['ypeuna

Tunosoit pacu€r (TP), kontponrsHas padora (KP), pemenue 3anau (P3). Ilpu nzyuenun
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 CAMOCTOSITEIbHOI PadoThI
00y4aoIUXCcH M0 JUCHMUILINHE (MOIYJIIO0)

Ne Bun CPC

[Tepeuenp y1eOHO-METOAMUECKOTO OOECTICUCHNS JUCIUTIINHBI 110
BBINTOJTHEHHUIO CAaMOCTOSATENHHOM paboThI

IloaroroBka k Tekymemy
KOHTPOIIIO

1. Meroaudeckne yKa3aHUs Uil MOATOTOBKHM K 3aHATHAM JICKIIMOHHOTO M
CEeMHUHApPCKOTO THIA. YTBepKAeHs Ha 3acenanun CoBera (akymbreTa
MaTeMaTHKH ¥ KoMIbloTepHBIX Hayk @PT'BOY BO «KyoI'Y». IIpoTokom Ne 5
ot 05 mas 2022 r.
2. Meroanyeckne yKa3aHUs 110 BBIIOJIHEHUIO CaMOCTOSATENIBHOW paboThI
oOyuatomuxcs. YTBepKIeHbI Ha 3acenannn CoBera (DaKyIbTeTa MAaTEMATHKH
n xomnbroTepHbIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5 ot 05 mas
2022 r.
3. Meronuueckne yKka3aHus MO HMCIHOJIB30BAHUIO WHTEPAKTHBHBIX METOJIOB
oOyuenus. YTBepkaeHsl Ha 3acenanun CoBera (hakyjbTeTa MaTeMaTHKUA W
komItbtoTepHbIX 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 1ab0paTOpHBIX
paboT U pacueTHO-
rpaduyecKnX 3a1aHuH

1. Meroandeckue yka3aHHsS 110 BBIIOJHEHUIO J1a0OPAaTOPHBIX paboT.
YrBepkaeHsl Ha 3acemanun CoBera (akynpTeTa MareMaTHKH |
komItbtoTepHbIX HayK @T'BOY BO «Ky6I'V». Ilporokon Ne 5 ot 05 mas 2022
r.
Merouyeckne yka3aHHsl 1O BBIOJIHEHHIO PACUETHO-rpadUuecKuX 3aJaHuil.
YrBepkaeHbl Ha 3aceganun CoBeTa (aKynbTeTa MaTeMaTHKH U
kommnbioTepHbIX Hayk PI'BOY BO «KyOI'Y». IIpotokon Ne 5 ot 05 mas 2022
T.

Y4yeObHO-METOAMYECKHUE MaTepuaibl ISl CaMOCTOSITEIIBHOW pPabOThl OOYyYAIOMIMXCS W3
YHCiIa HHBAIK/IOB U JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSAMU 3710poBbs (OB3) mpenocraistorcs
B opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX 3I0POBBS M BOCTIPHSITHS HHPOPMAITUH:

JUist UL ¢ HapYIICHUSIMU 3PEHUS:

— B eyaTHOU (hopMe yBEIMYEHHBIM MIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B popme ayaunodaiina,

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

— B [Ile4aTHOH (opme,

— B (hopMe 2IEeKTPOHHOTO JJOKYMEHTA.
JUist U1 ¢ HAapYIIEHUSIMU ONTOPHO-/IBUTaTeIbHOTO arlnapara:

— B TIe4aTHOU popme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

— B hopme aynuodaiina.

JlaHHBIN TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA

oOydJaronuxcs.




3. 06p330BaTeﬂbele TEXHOJOTUH, IPUMEHAECMBIC ITPH OCBOCHHUU TUCHUIIJINHBI

B Xxome wu3ydeHus [AUCUMIUIMHBI MPEAYCMOTPEHO HCIOJIb30BAHUE  CIIEAYIOIINX
0o0pa30BaTeNbHBIX  TEXHOJOTMH: JIEKIMH, TPAKTUYECKUE  3aHATHUs, THUIIOBOM  pacuer
(MHIMBHYyaIbHOE JOMAIIHEE 3a/1aHNE), CAMOCTOSATEIbHAs pad0oTa CTYAECHTOB.

KomneTreHTHOCTHBIM MOAXO0J B paMKax IpernojaBaHUs IUCLUIUIMHBI pealn3yercs B
UCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M AaKTHUBHBIX METOAOB (IIPOEKTHBIX METOJUK,
MO3rOBOI'0 HITypMa, pa30opa KOHKPETHBIX CHUTYyallui, aHaiM3a MeJaroru4eckux 3aaad, MHbIX
¢dopm) B coueTaHUM ¢ BHEAYAUTOPHOU PaOOTOM.

NHdpopmallMOHHbIE  TEXHOJOTMM, MPUMEHsSEMble IMpU M3YYEHUU  JUCLMILIMHBIL:
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B  HMH(OpMarMoOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIC TEXHOJIOTHH, IPUMEHAEMbIC TIPU U3YYSCHUH JUCIUTUIUHBI
— JJA JMIl C OTPaHMYCHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbSl IPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTAIIMM C MCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

CamocrosaTrenbHass paboTa CTYAEGHTOB SIBJII€TCSI HEOTHEMJIEMOW 4YacThlo Ipolecca
noarotoBku. [log camocrosTebHOM pabOTON MOHUMAETCs YacTh y4eOHOM IITaHUPYEMOW paboThI,
KOTOpasi BBIMOJIHAETCS MO 33JaHUI0 U MIPU METOJMUYECKOM PYKOBOJCTBE MpENoiaBaTess,HO 0e3
€ro HEMoCPEICTBEHHOI0 Y4acTHs.

Bunsl camoctosiTenbHON paboThl 110 Kypey:

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

0) 1o xapakTepy paOOTbl: U3y4EHUE JIUTEPATYPhl, KOHCIIEKTA JIEKLMI1; ITOMCK JINTepaTypbl
B OMOIMOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHIyEMOW JJIsi CaMOCTOSITEIbHOTO M3YYEHUSI HAyYHOU
JUTEpATyphl; pelIeHue 3aay, OAr0TOBKA IIPOEKTA.

JUig Ui ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbsI MIPEIYCMOTPEHA OpTraHU3alus
KOHCYJIBTAIMM C UCIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

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

OIICHO‘-IHBIG cpeacrtBa MOpeAHA3HAUCHBI JIA KOHTPOJAd W OLCHKHU O6pa3OBaTeJ'II>HI>IX
JOCTHXEHUI 00y4aronuxcs, OCBOMBIINUX MPOrpaMMy Yy4eOHOH AMCHUIIMHBI
«Iuddepennmanbupie ypaBHEHUSD.

OIICHO‘-IHBIG Cp€aAcCTBa BKIIOYACT KOHTPOJIBHBIC MAaTCPUAJIBI JJISI MMPOBCACHUA TCKYILICTO
KOHTpoJisi B (opMe pa3HOYPOBHEBBIX 3aJaHH, CHUTYAI[MOHHBIX 3aJa4 U MPOMEXKYTOUHON
aTTecTanuu B (hopMe BOMPOCOB U 33JJaHUIN K dK3aMEHY.

CTpyKTypa OllEHOYHBbIX CPEJACTB JJIsl TeKYIleH U MPOMEKYTOYHOI aTTecTaluu

Kon n HanmeHnoBanue HanMeHnoBaHue 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
obmnactu ¢uznko-
MaTeMaTHIeCKuX U (WIIH) Buageer HaBbIKaMu Bonpoc Ha
| | CCTECTBEHHBIX HayK pemIeHus 3a1a4y Kontponbhas padora Nel saueTe ¢
ndpdepentmanpupix | KommokBuym -
Y g)li)leinﬁ g OUCHKOH
P 1-30




OIIK - 1.2 [Tounmaer
YMeeT cTpouTh

aKTyaJbHBIC IPOOJIEMBI 1 aTeMATIeCK e

TEHJICHINH PAa3BUTHUS

COOTBETCTBYIOMICH MoJIenu PI3UIECKUX Bompoc Ha
2 HayuHoit 061acTH 1 TIPOIIECCOB, Tunoso# pacuet 3a4eTe ¢

obnactu OIIUCBHIBAEMBIX OLICHKOM

npo¢eCCUOHANTBHOM QG pepeHInATEHBIMU 31-45

NeATEIbHOCTH YPaBHCHHUAMH

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

Bapuanmui konmponsuuvix pabom

Bapuanm 1
Haiitu pemienue ypaBHeHHU

1) 2ty/1- x®dt+ xdx= 0
_y y
2) y'=e X+§, y(1)=0

__ X _
t+1

4) X —xtgt+Xx

3) X t

2cost:O

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

Bapuanm 2
1. Haiitu ®CP, ol1iee perieHue ypaBHEHHI:

a) xV+2x!'+x = 0;
6) ox'+x!'=0.
2. Permuts 3amauy Kommm:
x'+4x'+3x =0;  x(0) =0; x'(0) = 1.
3. Bemmucate @CP, ecni n3BeCTHBI KOPHU XapaKTEPUCTUIECKOTO YPaBHEHUS
a)A12=0; A34=—6; Ase=2+7i;
0)A12=2; A3a=—144i; Ase=— 1+4i.
4. Ssnsores mu Gynxmmm Xi(t) = €3 — e 2t xo(t) = 263 + e ' JIH3 pemenusaMu ypaBHeHHS
x'—x'—6x =0?

Bapuanm 3
1.Pemuts, ucnonsiys ¢pyunkuuio Komm:

x'— 8x!+17x = e*; x(0) = x'(0) = 0.
2.PemmTh METOI0M BapHaIMK MPOM3BOILHBIX TOCTOSHEBIX  X+x'=t
3. Pemuts ypauenue X' 4x!'= 15t + sin 2t

BapuaHm a—
1. Pemmts kpacByio 3amaay: Y +Y=1 y(0)=0, y'(%) =0

2. CymectByet i ¢pyHkius ['puna kpaeBoit 3agaun? Eciou ga, To mOCTpouThH ee:
a)y' +y=1(x), y0)=0,y'(z)=0;
6)y" = 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(r)=0
Bapuanm 5

1.Pemmts 3anauy Kormm {);,fz X5_y71(2x ,  x(0)=1,y(0)=2

X'=2X+Yy+22

2. Pemuth cucremy y,IZZZ_X yM=-1, A2z=1.
7'=32-2xX
X'=2y—-5x
3. Pemuth y' =X—6y— 26X

Bapuanm 6

1. OueHuTh, HACKOJBKO OTJIMYAIOTCS PEUISHUS 3a/1a4 Ha oTpe3ke [2, 3]
y'=siny—cosy + X Z'=sinz-cosz
y(2)=0.1 2(2)=03

2. Vcnonb3ys onpeselieHHe YCTOMUMBOCTH 1O JIAIyHOBY, MCCIEN0BaTh YCTOMUMBOCTh PEIEHUS 33auu
2y

Komm: y’+—=0,y(1):2_
X

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

Bonpocu, 6blHOCUMDLE HA KOJLJIOK6UYM.?

1. duddepenunanbHoe  ypaBHeHHE  mepBoro  nopsaka.  OCHOBHbIE — TOHATHUS.
['eomeTpruecknii CMBbICT YPaBHEHMS IIEPBOTO MOPSAIKA.

2. YpaBHEHUS C Pa3JENAIONUMICS IEPEMEHHBIMH U TIPUBOISIINAECS K HUM.

3. Jluneiinsie nudhepeHnuaTbHbIe YpaBHEHUS IEPBOTO TIOPSIIKA M MIPUBOISIIUECS K HUM.

4. Cuctembl 0OBIKHOBEHHBIX IU(depeHnanbHbIX ypaBHeHUH. BekTopHas 3anuck. 3agaua
Komm.

5. Cucremsl TMHEHHBIX UG depeHIIMaTbHBIX YPaBHEHUN B HOpMaJIbHOU (popme, MaTpUUHO-
BEKTOPHAas 3alUCh. JKBUBAJIEHTHOCTh KOMITJIEKCHOM M BEIIECTBEHHOW CHCTEM.

6. Teopema CynieCTBOBaHHS M SIUHCTBEHHOCTH pelIeHUS 3a1aun Ko Juist THHEHHON
CUCTEMBI.

7. Jluneitnsle cucteMbl AudQepeHIUaTIbHbIX YpaBHEHUM, TMPUHIUN CYNEPIO3UIIUU
pELIeHU! U CIIEICTBUS U3 HETO.

8. JluneitHas 3aBHCHMOCTh W HE3aBHUCHMOCTH BEKTOp-pyHKIWHA. JInHEHBIE OXHOPOIHBIC
cucteMsl. [IpocTpaHCcTBO penieHui.

9. dynnmamenTtanpHas cucreMa pemennii Onpenenutens Bponckoro. Kputepuii muHelHO#M
HE3aBUCUMOCTH PEIICHUN OTHOPOAHON CUCTEMBI.

10. ®ynnamenTanpHas MaTpuia, cBoricTBa. OO1ee peneHne JTMHEHHOW OTHOPOTHOM
CUCTEMBI.

11. JIuneiiHple HEOTHOPOIHBIE CUCTEMBI MU PepeHIINANBHBIX YpaBHEHHUI. MeTo ] BapraIuu.



®opmyna Komm.

12. Marpuna Komwu u ee cBoiicTaa.

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

14. Jluneitnple opHOponHbIe Au(depeHlnanbHble YypaBHEHUS BTOPOrOo TMOpSAIKa C
noCcTOSTHHBIMU Kod(dutimenTamu. [Toctpoerne o01ero pemenus B cydae:
a) pa3IMYHbIX XapaKTePUCTUUECKUX UUCET,
0) KpaTHBIX XapaKTEPUCTUUECKUX YHUCEI;
B) B CJIy4ae KOMILJIEKCHO-CONPSKEHHBIX KOPHEH XapaKTepUCTUYECKOT0 YPaBHEHHUS.
15. Jluneitnpie HeotHOPOAHBIE MU D epeHIInaTbHbIC YPAaBHEHUS BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KOA(pGUIIUEHTAMH U TPABOM YaCThIO CIIEUATBHOIO BUA:

a) f (x)= e**.
o) f (x)= e™P, (x).
B) f (X)= e**(acosPx+ bsinpx).
16. JIuneitnbie quddepeHransHbie ypaBHEHUS N-r0 TOpsAaKa (OCHOBHbBIE ONPEICIICHNUS,
MpUMephl). DKBUBAICHTHOCTb TUHEHHON CUCTEME.
17. Teopema 0 MPOCTPAHCTBE PEUICHHUI JIMHEWHOTO OJHOPOJHOTO AU(HEPEeHINATHHOTO
ypaBHEHHUSA N-TO MOPSIIKA.
18. JluneitHass 3aBUCMMOCTh M  He3aBUCHUMOCTh  ¢yHkiuuil. Kpurtepuii nunHenHOM
HE3aBHCHUMOCTH PEIICHUN OJHOPOAHOTO U PepeHIInaIbHOTO YpaBHEHHS N-TO MOPsAKa.
19. ®dynnameHTanpHasi CUCTEMa PEILICHUH, ee CBA3b ¢ OOIINM PEIICHUEM ypaBHEHUSI.
20. Jluneitnoe HeogHOpOoaAHOE MU depeHnanibHoe ypaBHeHHe N-ro nopsiaka. [IpuHiun
CYTIEPIO3UINH PEIICHUN U CIEACTBHS U3 HETO.

21. Meron Bapuamuu JUTsl TUHEHHOTO HEOTHOPOIHOTO AU(PEepeHIINaTHFHOTO YpaBHEHUS N-
ro nopsiJKa.

22. ®Oyukmus Komm. ®opmyna Komrm.

23. Teopema o (hyHIAMEHTAIBHON CHUCTEME pelIeHHH JIMHeHHoTo auddepeHnnanbHoro
ypaBHEHMsI N-T0 MOPsI/IKA C MOCTOSIHHBIMU KO3 PHUIIMEHTaMH.

24. HaxoxJieHHe 4acTHOTO PELIeHUs JMHEHHOI0 HEOAHOPOAHOro IuddepeHINaaIbHOro
ypaBHEHHs N-ro mopsiKa mo BUAY cBoOoxHOro wieHa f(X).

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

26. KpaeBble 3a1aun (onpeaesieHus, IpuMepsl).

Peghepam
He npedycmompeno

Tecm
He npeoycmompeno

Tembt gvicmynnenuil K Kpy2anomy cmaoJ
He npedycmompeno

3ayeTHO-I3K3aMeHAUMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTanum (3K3aMeH/3a4eT)

IlepeyeHb BONPOCOB K 3a4eTy C OLEHKOMI
2 cemecTp
Onpenenenue auddepeHnnaIbHOro ypaBHEHUs, OPSAKa ypaBHEHHs U ero perieHrus. OObIKHOBEHHOE
muddepeHMaibHOe ypaBHEeHHE 1—T0 mopsiika.
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33.
34.
35.

36.

37.

38.
39.

40.

VYpaBuenue B quddepennnanax. [lone HanpasneHuii u nosie Hopmaiueil. OnpeaeneHre HHTETPaTbHOMI
KpuBoii. JlemMma o pereHuu ypaBHeHus B AuddepeHipanax.

VYpaBHenue neproodpasznoil. Teopema 06 unrerpaine nuddhepeHInaIbHOr0 ypaBHEHHUS.
ABToHOMHOE U depeHaTbHOe YpaBHEHUE 1-T0 MOpsAIKa U €ro pelieHue.

Oco0sie pemienust 00BIKHOBEHHOTO AU dhepeHIraIpHoro ypaBHeHus. Orubatromas ceMeicTpa
OJTHOIIapaMEeTPUYECKUX KPUBBIX.

W30K1MHBI, N30TOHATIBHBIE U OPTOTOHAJIBHBIE TPACKTOPHH.

CriocoObl HaXx0XIEHHsI pelICHU 0OBIKHOBEHHBIX AU (PepeHIInaNbHbIX YPABHEHUH.

VYpaBHeHU ¢ pa3iensomuMucs (pa3ieIeHHbIMHI) IEPEMEHHBIMHI U IPUBOASALINECS K HUM.
Jluneitnpie nudpepeHInanbHbIe ypaBHEHHs IEpBOro Hopsaka. OnpeneneHie 0 JHOpOIHOCTH K-0ro
W3MEpEHUs AJIsl ypaBHEHHUS.

. Tunbl ypaBHEHMI, TPUBOIALIMXCS K TUHEHHBIM JU(PepeHInaNbHBIM YPAaBHEHHSIM [IEPBOTO MOPSIKA.

JlemMa 00 5KBMBaJCHTHOCTH PEIIEHUI OJHOPOAHBIX ypaBHeHui (s f(y/x)).

Meroa Bapuanuu noctosiHHoM (MeTos Jlarpanxka) u MeTo] moJicTaHoBOK bepHyu.
Huddepennunanbaple ypaBHEHHS BBICIINX HOPSAKOB, IOIYCKAIOIINE TOHMKEHUE MTOPSIKA.
Omnpenenenne 3anaun Ko 111 00BIKHOBEHHOTO (D (HEepeHIINATEHOTO YPaBHEHUSI.
Cy1iecTBOBaHME U €IMHCTBEHHOCTD penleHus 3aaaun Komm. JlokanbHas Teopema.

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

OKBHUBAJICHTHOCTD JIMHEHHOT0 Au(hepeHnalIbHOro ypaBHEHU HOPMaJIbHON crcTeMe OOBIKHOBEHHBIX
middepeHranbHbIX ypaBHeHNH. 3anavya Komy a1t TMHaMUYeCKOi CHCTEMBI.

dyHnnameHTangbHas cucteMa perieHuil. Onpenenutens BpoHckoro u ero cBoiicTaa.

JIuneiinsie nuddepeHmanbabple ypaBHEHUS N-HOTO Nopsiika. OCHOBHBIE MOHATHS U ONIPECTICHHS.
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 Bapuanuu JUisi THHEHHOTO HEOAHOPOAHOTO TU(PEpeHIIMATIHLHOT0 YpaBHEHUS N-HOTO OPSIKA.
Teopema o pyHAaMEHTAILHON CUCTEME peIlIeHUH TMHEHHOTO HEOJHOPOAHOTO TU(depeHINaTILHOTO
ypaBHEHHUSI N-HOT'O MOPSAJKA C MOCTOSIHHBIMU KO3(PPHUIIMEHTaMU.

JIuneitnsle nu¢depeHnuanbHble YpaBHEHUS 2-T0 MOPSJIKA C TOCTOSTHHBIMHU KO3 GUIIMEHTaMH.
XapaKkTepucTUYECKOE ypaBHEHUE.

Merton HeolpeeeHHbIX KO3 GHUIIMEHTOB IIPU PELIEHUH HEOAHOPOIHOTO JIMHEHHOTO

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

Omnpenenenne kpaeBoi 3anaun. KOppeKTHOCTh KpacBOM 3a1auH.

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 cBoOMCTBA.

Onpenenenue cuctemsl AU depeHnnanbHbIX YpaBHEHUH, BUIBI cUCTEM TU(GepeHITHaTbHBIX
ypaBHEHU U GOPMBI UX MpeACTaBIeHUN. AccoluMpoBaHHOE cucteme nuddepeHImaibHoe
YpaBHEHHUE.

Hopwmanbhbie cuctemsl 1udepeHnanbHbIX YpaBHEHUN ¢ KOMIUIEKCHBIMU KO3 PUITMEHTaMU.
MHosxecTBo pemeHnid. [IpogomkumMble 1 HEMPOIOIKUMBIE PELICHUS.

[TocranoBka 3anaun Komu ans cuctemsl AuddepeHnanbHbIX YpaBHEHUH.

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

dyHnaMeHTaIbHasg MaTpUIa cUCTeMbI U depeHnanbHbIX ypaBHeHHH. [IpeacraBienue oomero
pelIeHrs Mpy MoMoIu GyHIaMEHTaTbHON MaTpHIlbl. MHOXECTBO (yH/IaMEHTAIbHBIX MAaTPHII.
OCHOBHBIE TEOPEMBI.

Hopwmanbhbie cuctemsl 1uddepeHnnanbHbIX YpaBHEHUN ¢ TOCTOSIHHBIMU KO3 GUIIUEHTaAMH.
WuTerpupoBanue cucteMbl TuddepeHInaabHbIX YPaBHEHUH METOI0M HCKITIOYECHUSI.

Teopema 0 KOpHEBOM MPOCTPAHCTBE (0€3 T0Ka3aTEIHCTBA).

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

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTHU pellieHus 3a1aun Koy Ha oTpe3Ke NpHU BBINOIHEHUN
ycaoBus Jlunmmuna.



41. Teopema Ileano.

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

43. YCTOMYMBOCTh pelieHUs CUCTEMBI Tu(dhepeHITnaTbHbIX YpaBHEHUH, €€ GU3HUeCKUil 1
F€OMETPUYECKHUN CMBICIL.

44. ABTOHOMHBIE cUCTEMBI AU(PEepeHIINaTbHBIX YPABHEHUM U UCCIIEIOBAaHUE UX Ha YCTOHYUBOCTb.

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

TunoBsblie 3aJla4i, BBIHOCUMbIC HA 3a49€T C OLlEHKOM

1.Pemmts 3amaay Kommm:

y'ctgx — y = 2ctgx

npu y(0)=1.

2. Peruts ypanenue: X'— 4x'+3x = e

3. Pemuth cucremy:

X'=2x+4y-8

y' =3x+6y

4. NccnenoBath YCTOHYMBOCTH TPUBHAIBHOE PELICHUE CUCTEMBI

X'=—X-2y+X°

Yy =-2x+3y—y' +x°

Kputepuu onieHuBaHus pe3yabTaTOB 00y4eHUs!

Oyenka Kpumepuu oyenusanus 3auema c oyenkou
Burcorui OYEHKY «OMJUYHO» 3ACAYHCUBAEM CIYOeHM, (zceouemuﬁ 3HAHUA,
Jposers YMeHUA,  KOMnemeHyuu U meopemuueckuil - mamepuan bes
<5» npobenos;  BbINOIHUBWIUL 8Ce  3A0aHUs, NPeOyCMOMPEHHbLe
(ommwro) VUeOHbIM — NIAHOM  HA  8bICOKOM  KA4eCMBEeHHOM  VPOBHe,
npakmuyeckue  HA8blKU  NPOPEeCcCUOHANbHO20 — NPUMEHEHUs
0CB0EHHBIX 3HAHUL CPOPMUPOBAHDL.
Cpeonuii OYEHKY — «XOpowioy  3aciydcusaem CmyoeHm, NpaKmuyecKu
VpOBeHb NOJIHOCMbIO  0CEOUBWIULL  3HAHUS, YMEHUS, KOMNemeHyuu u
«4» meopemuyeckull. mamepuan, yuyeOHvle 3A0aHUusi He OYeHeHbl
(xopouio) MAKCUMANIbHBIM — YUCIOM  OAllo8, 8 OCHOBHOM ChHOpMUPOBAT
npakmuyecKue HaswiKuU.
Ilopozoswi OYEeHKY  «VO008IeMBOPUMENbHOY  3ACHydcugaem  CMyOeHm,
Ul ypoBeHb yacmuyHo ¢ npobenamu  OC8OUBWIUL  3HAHUS, — YMEeHUs,
«3I» KOMHemeHyuu U meopemuydeckuli Mamepuai, MHo2ue yyeOHvie
(yoosnems 3a0anust 160 He BbINOAHUNL, TUOO OHU OYEHEHbl YUCIOM OANN08
OpUmenbHo OMUBKUM K MUHUMATILHOMY, HEKOMOpble NPAKMUYecKue HagblKu He
) chopmuposansl.
Munumane OYEHKY «HeyOO0BIemMBOPUMENbHOY 3ACHYHCUBAEN CMYOEHM, He
HbIU 0C8OUBUWIULL 3HAHUS, YMEHUs, KOMNEMEeHYUUu U meopemuyecKull
VpoBeHb mamepuai, yieonvie 3a0anUs He 8bINOJHUL, NPAKMUYECKUe HaABbIKU
«2» He cchopmuposanbi.
(neyooene
meopumein
bHO)




OneHouyHBIC CpEACTBA IS WHBAIUAOB M JHI[ C OrPAHUYEHHBIMU BO3MOKHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C yUETOM MX HHIUBUAYAITBHBIX ICUXO(PU3UICCKAX OCOOCHHOCTEH:

— Tpu HEOOXOJUMOCTH HWHBAIHAAM U JIMIAM C OrPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI IPEIOCTABIISICTCSI TOTIOJIHUTEILHOE BPEMS JIJIs IOATOTOBKU OTBETA HA YK3aMEHE;

— MIPU MPOBEICHUU MPOIIECTYPHI OLICHUBAHUS PE3yIbTATOB O0yUEHUSI HHBAIUIOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUUYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX WHIANBUAYATLHBIMU OCOOCHHOCTSIMH;

— TIpU HEOOXOUMOCTH JIJIsl 00YYAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbSI
W UHBAJIWIOB TMpOLEAypa OICHUBAHHUS PE3YJIbTATOB OOYYCHUS 1O JUCIUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouienypa oreHUBaHUST PE3yabTATOB OOYUYCHHS] MHBAIUIOB WU JIMI] C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbSI 110 TUCHHIUIMHE (MOMYIIO) TPEAyCMATPUBACT MPEIOCTABICHHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 370POBbSI M BOCIPHUSATHS
uHpopmanuu.

JUJist eI ¢ HApYIIEHUSIMU 3PSHUS:

— B IIe4aTHOU (hOpMe YBEITUUYCHHBIM IIPHPTOM;

— B hopMe 3IEKTPOHHOTO JIOKYMEHTA.

JlJist U1 ¢ HApYIICHUSIMU CITyXa:

— B IIe4aTHOM opme;

— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA.

JUJist THI1 ¢ HApYIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO armapara:

— B Ile4aTHoOU (opme;

— B popMe IICKTPOHHOTO JOKYMEHTA.

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

1. Ilepevyenb yueOHO¥ JuTEpPaTYpPbl, HHGPOPMALMOHHBIX PECYPCOB M TeXHOJIOTHii

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 W. I'. JIekuuu o Teopuu OOBIKHOBEHHBIX AU((epeHnanbHbIX ypaBHEHUH.
M., 2009, https://e.lanbook.com/book/59554/

3. Coopnuk 3amad 1o aud@epeHnraIbHbIM YPAaBHEHUSM M BapUALMOHHOMY HCYHCIICHUIO
[DnexTpoHHbIH pecypc] @ yued. mocobue — DneKTpoH. n1aH. — Mocksa : M3aaTenscTBo

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

4. HNemuposuu b. II. Jleknuu mo matematuyeckor teopuu ycrtounoctu. CII0. «Jlauby,
2008. www.e.lanbook.com/view/book/123/

5. bubuxos 0. H. Kypc o6bikHOBEeHHBIX quddepennnanbbix ypaBHeHui. CII6. «Jlanby,
2011. www.e.lanbook.com/view/book/1542/

Jnst ocBOeHUS! TUCHUIIMHBI MHBAIUJAMU U JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU

3JI0pPOBbSI UMEIOTCS U3JIaHUS B 3JIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaX

«Jlanvy» u « bubIUOKTYOY.

1.2. Ilepuoanyeckasi JuTepaTypa

Vkasvisaromess  newamuvie  nepuoouueckue uzoanmus u3z «llepeuns  neuamuoix
nepuoouveckux — uzoaumuil, xpawswuxcsi 6 ¢ounde Hayunou  oubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmponnwvie nepuoouyeckue uz0anus, ¢ ykazanuem
aopeca cauma 31eKMPOHHOL 8EPCUlL 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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http://www.e.lanbook.com/view/book/1542
https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
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1.3. UHTepHeT-pecypchl, B TOM 4YHcje COBpeMeHHbIe NMpodeccuoHaNbHBIE (0a3bl
JAHHBIX U I/IH(l)OpMaIlI/IOHHbIe CIIpaBOYHbLIC CUCTEMbI

DJ1eKTPOHHO-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
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6udnanorexa (HIb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYLIUX 3alIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )xypHasioB HOMKOH http://archive.neicon.ru
7. HamumoHanbpHas 3JICKTpOHHAs OMOIMOTEeKa (JIOCTYI K DJIEKTPOHHON OMOJIIMOTEeKE
nmuccepraiuii Poccuiickoit rocynapcreennoi oubmuoteku (PI'B) https://rusneb.ru/
8. Ilpesumentckas 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 - cnpaBoyHas mpaBoBasi cUCTeMa (JIOCTYII MO JIOKAJIBHOM CETH C
KOMIIBIOTEPOB OMOTUOTEKH )

Pecypcshl cBOOOIHOTO 10CTYNA:

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

2. TlomnHble 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. ®enepanbHblil moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

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

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

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

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

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

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

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

13. O0Opa3oBarenbHbIil opTan "Yuebda" http://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 MOIyJIbHOTO TUHAMUYecKoro odoyuenus hitp://moodle.kubsu.ru

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

3. bubnmorexka  MH(MOPMAIMOHHBIX  PECYpPCOB
oOpa3oBaTelIbHbIX TeXHOJIOTHH http://mschool.kubsu.ru;

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

5. DnexkTpoHHBIE OOpa3oBaTeNbHBIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CHCTEM U
texHosioruil B oopazoanuu Kyol'Y u nayuno-meronuueckoro xxypuana "LLHIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/

nyonuKanui  u

kadeapel  MHPOPMALMOHHBIX

6. MeToauyeckune yKkazanus /sl 00y4arouxcsi Mo 0CBOCHHIO THCIMIIJIMHBI

OCHOBHBIM HCTOYHHUKOM T€OPETUYECKON HH(POPMALINU SIBISIFOTCS JIEKIHH. Takxke moJIe3HO
B CiIy4ae 3aTpyIHEHUH oOpamarhCsi K peKoMeHIyemol 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 (KOHCYIbTaUU) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE YUeOHOro MaTepuarna.

WupuBuayanbHble  KOHCYJNBTAIlMM 10 TPEIMETY SBISIOTCS BaXXHBIM  (DakTopom,
CIOCOOCTBYIOLITUM MHIMBUIYaTU3allMUd O0yYEHHS U YCTAHOBJICHUIO BOCIIUTATEIHHOTO KOHTAKTa
MEXJy IpernojaBaTeieM U o00ydarollMMCS WHBJIWJIOM WM JUIOM C OIPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MaTepuajbHO-TeXHHUYeCKOe o0ecniedeHue Mo AUCHUIIHHE (MOAYJII0)

HanmeHoBaHue crienianbHbIX OCHAIIEHHOCTD CIICITUATBHBIX IMepeveHb TUICH3HOHHOTO
NIOMEILECHUN HOMEILEHU N MIPOTPaMMHOT0 00OecTiedeHns
YueOHbIe ayJIUTOPUHU st | MeOenb: yueOHast mebelib Microsoft Office
TPOBENICHUsSI 3aHATUHN JIEKIIMOHHOTO | TeXHHYeCKHe CPeCcTBa 00y IeHH S
THIA 9KpaH, MPOEKTOP, KOMITBIOTED
YuebHbie ayIUTOPUHU it | MeOenb: yueOHast meOelb Microsoft Office
MPOBEICHUS 3aHsITHil | TeXHUYEeCKUe CPeICTBA OOyUeHHUS:
CEeMUHAPCKOT0 THIIA, TPYIIOBBIX M | IKPaH, IPOEKTOP, KOMITLIOTED
WHIUBHYAIbHBIX  KOHCYJIbTAIINH,
TEKYIIEro KOHTPOJIS u
NPOMEKYTOYHOM aTTECTAlUH
Jns  camMocTOosATeNbHOW — pabOThl  OOyYaromUXcs  MPEeIyCMOTPEHbl  TMOMEIEHUs,

YKOMITIJICKTOBAHHBIC CHGHHaHHSHPOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPElYy YHHBEPCUTETA.

HaumMmeHoBaHue noMeleHui Juist
CaMOCTOSITETIHHOH PabOTHI

OCHaIIEeHHOCTh IOMEICHUHN IS
CaMOCTOSITETIFHOM PaboThI

Hepequb JIMIOCH3MOHHOI'O
MnporpaMMHOTO obecrieueHus

00yyJaromuxcs o0y4aromumxcs

TTomemmenne 111 caMocTosATeNbHON | Mebenb: yueOHas mebennb

paboTel 00yJaromuxcs (YUTATBHBIN | KoMmiekT — crenuann3upoBaHHON

3as1 HaydaHot 6ubnuoTexn) MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opyznoBanue: KOMIBIOTEPHAS
TEXHUKA C MOJNKIIYCHHUEM K
nH}popMannoHHO-
KOMMYHUKAIIMOHHOM ceTu
«lHTEpHET» ®W  OOCTYIIOM B
QNEKTPOHHYI0  MH(OPMAIOHHO-

00pa3oBaTeNbHYIO cpeny
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00pa3oBaTesbHOW  OpraHU3aliH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE

obopynoBaHue, 00CCICUHBAIOIICE
JOCTym K  CEeTH  HHTEpHET
(mpoBoaHOE COEJIHEHHE u
0eCrpoBOHOE  COCOMHEHHE IO

texuosorun Wi-Fi)

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

Meobenb: yueOHas MeOeb
KoMmiekt  crenuaniu3upoBaHHON
Me6esH: KOMITBEOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEPHAs
TEXHHKA C MOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOMN
«HTepHeT» W JOCTYIOM B
ANEKTPOHHYIO  UH(OPMAIOHHO-
00pa3oBaTeIbHyI0 cpeny
00pa3oBaTeNbHOW  OpraHHU3aliH,
Be0-KamMepbl, KOMMYHHKAI[HOHHOE
obopyaoBaHue, 00CCICUHBAIOIICE
JA0CTYyl K CEeTHU HUHTCPHECT
(mpoBoaHOE COEIHEHHE U
OCCIIPOBOJTHOE  COCTUHEHHE 10
texnosorud Wi-Fi)

CCTHU




