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Pabouas nmporpamma auciuriuasel b1.B.JIB.03.01 «/luddepenunanbabie ypaBHEHHS
cocTaByieHa B cooTBeTCTBUU ¢ TpeboBanusamMu GI'OCBO no HanpaBlieHHIO MOATOTOBKH
09.03.02 «MudbopMaiMOHHBIE CUCTEMBI U TEXHOJOTUNY, TPODUITL «UMH(POPMAIIMOHHBIE
CUCTEMBI U TEXHOJIOTUM» YTBEPKJIECHHOTO IIpUKa3oM MuHUcTEepcTBAa 00pa30BaHUs U HAyKU
Poccuiickoit @eneparuu ot «19» centsaodps 2017 r. Ne 926.

[Iporpammy cocraBui. noueHt Tankues 1M.A
[Iporpamma omobpena Ha 3acenannu kadeaps! «MHGOpPMaMOHHBIE CUCTEMBI U
TEXHOJIOTHI

[TpoTtoxon Ne 9 ot «20» mas 2024 rona

[Iporpamma onobpeHa Y4yeOHO-METOAMYECKOM KOMHCCHEH (PU3MKO-MATeMaTHYeCKOTO

bakynbTeTa

ITpotokois Ne 9 ot «22» mas 2024 roga



1. Ilesn ocBOEHHUSI TUCHUILIMHBI
enpto  ocBoeHus muciuIumHbl  (Monyns)  «/luddepennmanbubie

(dhopMUpPOBaHHE ¥ Pa3BUTHE Yy CTYACHTOB MPO(ECCHOHANBHBIX M CIEUUATBHBIX KOMIETCHIIHIA,

YPaBHEHHS»  SBJISAETCS
MO3BOJISIFOIIMX MM Ha 0a3e OCBOCHHBIX TEOPETUYECKMX W TPAKTHUYECKUX OCHOB MAaTEMaTHYECKOIO

anmapara OCYHIECTBJIATH NpodecCHOHaIbHYI JAesaTrenbHocTh. DdopMmupoBanue

TEOPETUYECKUX 3HAHUU B 001acTU OOBIKHOBEHHBIX MU dEpEeHIMATBHBIX YPAaBHEHUN U MPAKTHUYECKUX

COBPCMCHHBIX

HAaBBIKOB B PEIICHHMUM W HUCCICAOBAHHMHM OCHOBHBIX THUIIOB OOBIKHOBEHHBIX ,Z[I/I(l)(bepeHHI/IaJ'IBHBIX

YPaBHEHUN U UX CUCTEM.

IlepeyeHb HDOQQCCI/IOHZIJIBHBIX CTAHJAAPTOB, 0000IIEHHBIX TPVYA0BBIX d!!HKgPlﬁ U _TPYAOBLIX

(dYHKIMI, COOTBETCTBYIOIIMX NPOdeccHOHAIbLHOM /IEATEIbHOCTH BbINYCKHUKOB

MIPOSKTUPOBAHUE TIPOTPAMMHOIO
obecrieueHus

ObaacTb Tunsl 3aga4 3agaun O0bexThI Mpo(eccHOHATLHOT
NnpogecCHOHANIBHOK | TPOdeCCHOHAIBHO npogeccuoHaAIbLHOM JesiITeIbHOCTH (MU
JeATeJIbHOCTH i JeATeJTbHOCTH 00J1aCTH 3HAHUSA)

(mo Peectpy AesiTeIbHOCTH
MuuTtpyaa)
06 Cas3b, [IponsBoacTBeHHO- | MIHTErpanus mporpaMMHBIX porpaMMHoe o0ecredeHue
NHGOPMALMOHHBIC U |TeXHOJIOTHYECKUi | MOIYJICH U KOMIIOHEHT MH(QOPMAIIMOHHBIX CUCTEM
KOMMYHHKaLOHHBIE
S — ObecnieueHne QyHKIIMOHUPOBAHHUS (0a3bl JAHHBIX U XPaHUIIUIIA
0a3 ITaHHBIX, IPEJOTBPAICHUE HH(OPMAIIHHL.
IMOTEPHL U MOBPECKICHUN NTaHHBIX,
obecrieyeHne HHPOPMAITUOHHOH
0e30MmacHOCTH
BrimonHenne padoT 1Mo co3AaHnI0 | UHPOPMALIMOHHBIC CUCTEMBI H
(MozuuKanmH) 1 TEXHOJIOTHH
COIIPOBOK/ICHUIO
MH(POPMALIMOHHBIX CUCTEM
YnpasieHnue mporpaMMHo- CETH U TEJIIEKOMMYHHUKAIUH
amnmapaTHbIMHU CPEICTBAMHU
WHPOKOMMYHHKAIIMOHHON
CHUCTCMbI OpraHu3anuvu,
aJIMUHUCTPHUPOBAHUE CEeTeH
IIpoexTHbIi Pa3paboTka TpeboBanuii u MporpaMMHOe 0OecIiedeHre

WH(QOPMAIIMOHHBIX CHCTEM;
MPOEKTHI B 00J1aCTH
MH(OPMAITMOHHBIX
TEXHOJIOTHH

YrpasneHue nIpoeKTaMy B
o0racTi HHPOPMALMOHHBIX
TEXHOJIOTUH

MPOEKTHI B 00JIaCTH
MH(OPMAITMOHHBIX
TEXHOJIOTHH



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

KonuenryainsHoe, HPOEKTHI B 001aCTH
(GYHKIIMOHAILHOE U JIOTHYECKOE MHbOPMAITHOHHEIX
POEKTUPOBAHKE CUCTEM MAJIOT0
¥ CpEIHEro MaciTada u
CIIOKHOCTH

TEXHOJIOTHHA

Jlormdgeckoe u pyHKIIHOHAIHHOE MIPOEKTHI B 00JIACTH

CO3/1aHUE KOMIUIEKCA MPOrpaMm UH(POPMALIMOHHBIX
TEXHOJIOTUI
OrneHKa 103a0WIIATH Au3aiiHa nHTEp(ENCH
nHTepdeiicoB HHOOPMAITMOHHBIX | HH(POPMALIMOHHBIX CHCTEM
CUCTEM
40 CkBo3snble Buabl |Hay4yno- Hccnenosanue moneneit u WH(QOPMAIMOHHBIE CUCTEMBI H
Mpo(ecCHOHANIBHO |[UCClIe0BATENbCKUIl | METOAOB MH()OPMAIHOHHBIX TEXHOJIOTHH

¥ IesITEIbHOCTH B
MIPOMBIIUICHHOCTH

(B cepe

opraHusaiu u

IPOBEICHHUSI

Hay4HO-

HUCCICI0BATCIBCKU

X U OIIBITHO-

KOHCTPYKTOPCKHX
paboT B obnactu
nH(OPMATHKA U
BBIYMCIIUTENbHON

TEXHHUKH)

CHUCTEM M TEXHOJOTHI1

1.2.Tlepeyenn npodecCHOHATBLHBIX CTaHAAPTOB, COOTBETCTBYIONINX MTPOPECCHOHATEHON JESITETbHOCTH
BBINTYCKHUKOB, OCBOMBIIIMX MporpamMmy OakanaBpuara 1o HarpasieHuto noarotosku 09.03.02
HNudpopmanmoHHbie cMCTEeMbl 1 TEXHOJIOTHM:

Ne Kon Haumenoranwue o0sacTv mpoh)eCCHOHAILHOM ACSITEIbHOCTH.
n/ ppodecc | HammeHoBaHue npodheccCHOHaIbHOTO CTaHAapTa
I MOHAJIBH
pro
cTaHIapT
A
06 Cs3b, nHpoOpMAINOHHbIE © KOMMYHUKAIIMOHHbIE TEXHOJIOTHH
[podeccnonanpueiii cranmapt "IIporpamMmuct”, yTBepKICHHBIH MpHKa3oM MUHHCTEpPCTBA Tpyna
U couuanbHou 3amuThl Poccuiickoii denepaunu ot 18 Hoa0ps 2013 1. N 679H (3apeructpupoBan
1| 06.001 MununctepctBoM toctummu Poccuiickoit @eneparun 18 mexabpst 2013 r., perucrparmonsabsiii N
30635), ¢ W3MeHEHHEM, BHECEHHBIM NPHKAa30M MUHHCTEPCTBA TPyAa W COLMAIBHON 3allUThI
Poccuiickoit ®denepaunu ot 12 nexadbps 2016 r. N 7271 (3apeructpupoBad MUHUCTEPCTBOM
toctuiu Poccuiickoit ®eneparun 13 stuBapst 2017 r., peructpannonnsiii N 45230)
[podeccnonanbhpiii  crangapt "AaMuHHCTpaTop 0a3 JaHHBIX", YTBEPKICHHBIA IMPHKA30M
MunucTepcTBa TpyJa U COlMaNbHOM 3amuThl Poccuiickoit eneparnun ot 17 centsiops 2014 r. N
2. | 06.011 | 647u (3apeructpupoBan MunHmcTepcTBOM tocTuiun Poccuiickoit ®@enepanuu 24 Hosi6ps 2014 r.,

peructpannonnbiii N 34846), ¢ n3MeHeHHEM, BHECEHHBIM NpUKa3oM MUHHCTEpPCTBA Tpynaa M
coumansHOU 3amuThl Poccuiickoit @enepanuu ot 12 nexadpst 2016 r. N 727u (3apeructpupoBan



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-17092014-n-647n/professionalnyi-standart/

MunuctepcTBoM toctuiiuu Poccutickoit @enepannu 13 suBaps 2017 r., perucrpaunonabii N
45230)

3. | 06.015

IIpodeccuonanbhpiii cranaapt "CrenuanucT 10 HHPOPMAIIMOHHBIM CHCTeMaM'"", YTBEPIKICHHBIN
nprkazoM MUHHCTEPCTBA TpyJa U COLManbHOl 3ammTel Poccuiickoit @enepanun ot 18 HOsIOps
2014 r. N 8961 (3aperucTpupoBad MuHHCTEPCTBOM rocTHInU Poccuiickoit denepannu 24 nexadps
2014 r., peructparmonssiii N 35361), ¢ u3MeHeHHEM, BHECCHHBIM MPUKa30M MUHUCTEPCTBA TpyIa
1 comMalibHOM 3amuThl Poccuiickoit @enepartuu ot 12 aexadpst 2016 r. N 7271 (3apeructpupoBan
MunuctepctBoM roctuiiuu Poccuiickoit enepanuu 13 suBaps 2017 1., peructpannoHHb N
45230)

4. | 06.016

IIpodeccrnonanbhblit cTangapT "PykoBoauTENs MPOSKTOB B 001aCTH HHPOPMAITHOHHBIX
TEXHOJIOTHIA", YTBEPKICHHBIHN MTPHUKa30M MHUHHCTEPCTBA TPYIa ¥ COITMATEHON 3aIUTHI
Poccuiickoit @eaepanuu ot 18 HOsOpst 2014 1. N 8931 (3apeructpupoBad MHHHCTEPCTBOM
foctunuu Poccuniickoit deneparuu 9 nexadbps 2014 ., perucrpannonnsiii N 35117), ¢
M3MEHEHHEM, BHECEHHBIM MPHKa30M MHHHUCTEPCTBA TPYAa U COLMABbHON 3amuThl Poccuiickoit
Oenepanyu ot 12 nexabpst 2016 r. N 7271 (3apeructpupoBad MUHHACTEPCTBOM IOCTHIINN
Poccwuiickoii ®eneparun 13 saapst 2017 r., peructpannonusiii N 45230)

5. | 06.022

[Ipodeccronansublii cranmapt "CucTeMHBIN aHATUTHK", YTBEPKACHHBIN IPUKa30M MUHHCTEPCTBA
TpyZda M coraibHOM 3amuThl Poccuiickoit @eneparym ot 28 okTsi6ps 2014 r. N 809H
(3apeructpupoBan MuHHCTEpCTBOM tocTUINHU Poccuiickoit @enepanuu 24 wHosOps 2014 r.,
peructpaunonsbiii N 34882), c u3sMeHeHneM, BHECEHHBIM IprKa3oM MUHMCTEpCTBa Tpyia U
couunansHoH 3amuTel Poccuiickoit @enepaunu ot 12 nekadps 2016 r. N 727H (3apeructpupoBan

MunucrepctBoM roctumu Poccuiickoit deneparnun 13 suBapst 2017 r., peructpaiioHHBINN
45230)

6. | 06.025

[Ipodeccronanpublii cranaapt "CrienmuanucT 1Mo A3aiHy rpadnIecKiX U MOJIb30BaTeIbCKUX
nHTep(dericoB", yTBEPKICHHBIN MPHKa30M MUHUCTEPCTBA TPYAA U CONMATHHOMN 3aIINTHI
Poccuiickoii ®enepannu ot 5 oktsops 2015 . N 6891 (3apeructprupoBad MHUHHACTEPCTBOM
foctuiu Poccuiickoit ®epeparmu 30 okTsi6pst 2015 r., perucrpannonubiii N 39558)

7. | 06.026

TTpO(ECCHOHANBHBIN CTariapT "CHCTEMHBIN aIMIHACTPATOD MH(QOPMaNOHHO-
KOMMYHUKALIMOHHBIX CHCTEM", YTBEP)KACHHBIM HpHKa3zoM MuHUCTEpCTBA TpyAa U COLUAIBHOU
samuThl Poccuiickoit ®epeparuun ot 5 okTaOps 2015 r. N 684  (3apermctpupoBaH

MI/IHI/ISBTepCTBOM toctuiun Poccuiickoit denepanuu 19 oxrsaops 2015 r., peructpaunoHHbiii N
39361

8 | 08.007

IIpodeccuonanpupiii cranmapt «CHenuamucT Ka3HadeicTBa OaHKay», YTBEPXKACHHBIM NPUKa30M
MunuctepcTBa TpyAa U couuanbHOM 3amutel Poccuiickoit ®enepanuu ot 9 urons 2018 roma N
4561 https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3apeructpupoBan B MWuHHCTEPCTBE
foctuiu Poccuiickoit eneparin 26 urosst 2018 roaa, perucrpamuonnsiii N 51705)

40 CkBO3HBIEBUABINIPO()eCCHOHATBHOM JeATeTbHOCTH

9 | 40.011

IMpodeccuonanbupiii  cranaapT «CHEHMATUCT MO HAYYHO-HCCIEAOBATEIBCKMM W OIBITHO-
KOHCTPYKTOPCKUM pa3paboTkam»(c m3MmeHeHusmMuHal2 npexabps 2016 roma), yTBep kKIeHHBIN
npukazoM MuUHHCTEpPCTBa Tpyna M couMaibHOM 3amuThl Poccuiickoil @enepanun ot 4 Mapra
2014r. Nel21u(3apeructpupoBad MunucrepcTBoM roctunnu Poccuiickoit @enepanyn 21.03.2014,
perucrpannorHblii Ne31692)

HaunmenoBanue JAOKYMEHTA Kona HauMeHnoBaHue 0a30BOM rpymnmnbl, 10JKHOCTH

(mpodeccun) Uau cneuuaJIbLHOCTH

06.001 Pazpadomka npozpammmnozo odecneyenus

(HaumeHosaHue 8U0a NPOPECCUOHATILHOU OesIMeNlbHOCMLL)



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112014-n-896n/professionalnyi-standart/
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https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-689n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-684n/professionalnyi-standart/
https://profstandart-rosmintrud.ru/reestr-profstandartov/

OK3

2132

Ilpoepammucmol

2131

Pa3pa6omuuku U aHajaIumuKu KOmMnovomepHvlx
cucmem

06.011 IHoodoepacanue 3ghhexmusnoni padomut 0a3 OaHHbIX, 00eCnEYUSAIOUWUX (DYHKUUOHUPOGAHUE

UHGOPMAUUOHHBIX CUCTEM 8 OP2AHU3AUUU

(HaumeHogaHue 8U0a NPOPeccUOHANbHOU OesmenbHOCIY)

OK3

2139

Cneyuanucmsi no KOMIbIOMEPAM, He BoweduUe 6
opyaue epynnol

06.015 Co3zoanue u noddepiricka unghopmauuonnsix cucmem (UC) 6 Ikonomuke

(HaumeHoBaHUe 6UOA NPOPECCUOHATLHOU  OesmeNbHOCTU)

OK3 1236 Pyxosooumenu noopaszoenenuii (ciyxco)
KOMNbIOMEPHO20 0becnedeHus
2131 Paspabomuuxu u ananumuku KoMnblomepHvIxX
cucmem
2132 Ipoepammucmor
2139 Creyuanucmol no KOMNbIOMeEPam, He souteduiue 8

Oopyaue epynnol

06.016PykoBOAUTEIDL OPOEKTOB B 00JIaCTH HHODOPMALIMOHHBIX TEXHOJIOT U

(HaumeHoBaHuUe 810G NPOPECCUOHANBHOU OesmeNIbHOCIU)

OK3 1236 Pyxosooumenu noopazoenenuii (ciyxrco)
KOMNbIOMEPHO20 0Oecneyens

06.022 Cucmemnutii ananumux

(HaumenoBaHue 6UOA NPOGECCUOHATLHOU  DesmeNbHOCU)

OK3 2131 Paspabomuuxu u ananumuxy KOMnbIOMeEPHbIX
cucmem

OK3 1236 Pykosooumenu noopazoenenuii (ciyxco)

KOMNbIOMepPHo2o obecnevenus

06.025Cneyuanucm no ousaiiny 2pagpuyueckux noib3oeamerbckux unmepgeiicos

(Haumenosanue 6uda npoghpeccuoHanbHoil OdeamenbHOCMU)

OK3 2166 I'papuueckue u mynomumeoutinsie ousatinepsl
OK3 3514 Cneyuanucmoi-mexnuru no Web
OK3 2519 Paspabomuuxu u ananumuxu npoepammnozo




obecnevenus U NPULOACEHUL, He 8X00sauue 8
opyeue epynnul

06.026 Cucmemmulii admunucmpamop un@GopmMauuoOHHO-KOMMYHUKAUUOHHBIX CUCHEM
(Haumenosanue 6uda npogheccuoHanbHou OdeamenvbHoOCMU)

OK3 2149 Cneyuanucmol 6 061aCmMu MEXHUKYU, He 6X00SUUE 6
opyaue epynnol

OK3 2522 Cucmemmvie AOMUHUCTPAINOPDL

OK3 3513 Cneyuanucmoi-mexHuKu no KOMRbIOMEPHbIM

cemsim u cucmemam

OK3 2153 Unorcenepol no menekomMmyHuKayusm

OK3 2523 Crneyuanucmul N0 KOMILIOMEPHLIM CEMAM

40.011 «CreunajaucT 0 HAYYHO-HCCIeI0BATEIHLCKHUM H ONBITHO-KOHCTPYKTOPCKHM Pa3padoTKaM»

(naumenosanue 6uoa npogeccuonanvHoll deamenbHoOCmu)

OK3 1237 Pyrosooumenu nodpazoenenuti (cyoncod) HayuHo-
MEXHUYECKO20 PA3EUMUL

OK3 2145 Hnoicenepuvl-mexanuxu u mexHonr02u MauuHOCMpOoeHUs.

2. Mecto aucuunimmabl B crpykrype OIIOII 6akanaBpuara

Huctunnuna «Iuddepenimanbabie ypaBHEHHS» BXOJIUT B BapUATUBHYIO YacTh 00s3aTENIbHBIX
JUCLUIUIMH MaT€MaTU4YEeCKOIO0 M €CTECTBEHHO-HAyYyHOro LHUKJA. SBisgercd OIHMM W3 HadaJIbHBIX
pa3zesioB COBPEMEHHOW MaTeMaTHKH M WrpaeT BaXKHYIO pPOJb B OCO3HAHHOM OCBOECHUU APYTUX
MaTeMaTHYeCKUX W NPUKIAJHBIX JUCHMIUIMH, TaK Kak MeTOJbl Ju(QepeHIHaTIbHbIX ypaBHEHUN
HaxoJdaT CaMOC€ MIMPOKOC MPUMECHCHUC BO MHOI'MX HAayKax, Ha HCpBI)II\/'I B3TJI4 1, BECbMa OTAAJICHHBIX OT
MaTeMaTHKU. OJTa JAMCUUIUIMHA BMECT€ C MaTEeMAaTUYeCKMM aHalIu30M, Teopued  (yHKIMU
KOMIIIEKCHOM HepeMeHHOI\/'I SIBIISIFOTCS (bYH}IaMeHTOM, Ha KOTOPOM CTPOUTCA BCA MaTeMaTH4YCCKas
HayKa.

Juddepenunanbaple  ypaBHEHUs NPEALIECTBYIOT TUCHUIUIMHAM: «YPaBHEHHS C YaCTHBIMHU
IPOU3BOIHBIMMWY, «Teopus urp» u ap.

3. Pe3yabrarbl ocBoeHus JUCHUILIHHBI (Moay.is) [AuddepennnanbHpie YypaBHeHUSs

[Iporecc n3yueHHs AUCHUILIMHBI HAPaBJIeH Ha (POpMUPOBAHHE FIIEMEHTOB CIIETYIONIUX
komriereHni B coorBeTcTBUU ¢ @PI'OC BO 1o njanHOMY HanpaBJIeHHUIO:



Kon HaumenoBanue Nuaukatop qocTHxREHUs B pe3ynbTaTe ocBoeHUs
KOMIIETEH- KOMITIETEHIINH KOMITETEHIINH JTUCIUILTMHBI 00 yJaronuiics
117071 JOJIKeH:
VK-6 YK-6 3HaTh:
Cnocob6en ynpasiars | YK 6.1: Mcnons3syer Lenu 1 3a7aun HAyYHBIX
CBOMM BPCMCHEM, HWHCTPYMCHTBI U MCTO/bI HCCIICIOBAHUH 1O
BBICTpauBaTh U YIPABJICHUS BpEMEHEM TIpU HAIPAaBICHUIO
peajin30BbIBaTh BBITIOJTHEHUHM KOHKPETHBIX NesTeIbHOCTH, 0a30BbIE
TPAeKTOPHIO 3a/1a4, IPOCKTOB IIpU MIPUHIIMITBI K METOJIBI UX
CaMOpa3BUTHs Ha MNOCTUKCHUH TTOCTABJICHHBIX OpraHu3alnuu; OCHOBHBIC
OCHOBE MPUHIIUIIOB nesen;, MCTOYHUKU HAYyYHOU
0o0pa3oBaHUs B VYK 6.2: Onpenenser uHpopMaluu 1 TpeOOBaHUS
TEYCHHUE BCCU )KU3HU | HPUOPUTETHI COOCTBEHHOM K [IPEICTaBICHUIO
NESTENIbHOCTH, INYHOCTHOTO MH(POPMAIIMOHHBIX
pa3BUTHUS U MaTEepUaJIOB; CIIOCOOBI
poheCCHOHATBHOTO POCTA. OIpesieJICHUs BUAOB U TUIIOB
YK 6.3: OuenuBaer po¢eCCHOHATBHBIX 33]1a4,
TpeOOBaHMS PbIHKA TPyJla U CTPYKTYypUPOBaHHUE 3a]a4
MIPEIOKEHUS Pa3IMYHBIX TPYIIIL,
00pa30BaTeIbHbBIX YCIYT JUIS (bopMyIHpPOBKa U3BECTHBIX
BBICTPABaHUS TPACKTOPHUH YTBEPKACHUM, CIEICTBUIN U3
COOCTBEHHOTO HUX
npoeccnoHaIbHOTO POCTa; YMmeTs:
YK 6.4:Ctpout CocraBisaTh 001N IIaH
npodeccuo| paboThI O 33aHHON TEMeE,
HAJIBHYIO | TpeiaraTb METOJbI U
Kapbepy U | crmocoObl 00paboTKH
onpejense| pe3yiabTaToB, IPOBOIUTH
T UCCIIEIOBaHUS 110
CTPATErHIO| COTJIACOBAHHOMY C
npodeccruo| pyKOBOIUTENEM ILIaHY,
HaJIbHOIO | MPEICTaBIIATH MOTYYECHHbIE
pa3BUTH pe3yNbTaThl, BHIOUPATh
Haunbonee 3¢ heKTuBHBIE
METO/Ibl pEeIIEHNs OCHOBHBIX
THUIIOB 3aJ1ay,
BCTPEUAIOILIUXCS B
MaTEMaTHKE.
OIIK-1 OIIK-1. Criocoben OIIK-1.1. Bmaners:
MNPUMCHATH 3HaTh: OCHOBBI MaTEMAaTUuKH, CUCTEMATUYCCKUMHU
€CTECTBEHHOHAYYHbIC M |(DU3UKH, BBIYUCIUTENILHON TEXHUKY | 3HAHWSAMH 110 HAIPABICHUIO
oOIIenHKeHepHbIe M IIPOrpaMMHUPOBAHHS. ACATCIIbHOCTH,
SHAHUS, METO/IbI YIIIyOJIEHHBIM 3HAaHHSMU I10
MATEMATHICCKOLO OIlK-1.2. BBIOPAHHOM HAMPABICHHOCTH
IOJITOTOBKH, 0a30BLIMHU
oo, [T o o

TECOPETUYECCKOI'0 1

OKCIICPUMCHTAJILHOT'O
HCCIICI0OBAHNA B

MIPUMEHEHHUEM
€CTECTBEHHOHAYYHBIX U
0OIIEeNHKECHEPHBIX 3HAHUM,
,METOI0B MAaTEMATHYECKOTO
aHaJIN3a U MOJICTTUPOBAHMS.

Hay4YHO-HCCIIEI0BATENbCKUX
paboT Mo MpeanoKeHHOM
TEeMe.




npodeccuoHaIbHON
JCSITEITBHOCTH

4. CTpyKTypa M cojepkaHHue TUCHUIIMHBI (MonyJisi) Auddepennuaibubie ypaBHeHUS
CTpyKTypa 1M CUMILTHHBI (MOIYJIs1)
OO01mast TpyI0eMKOCTh TUCITUTUIMHBI COCTABIISIET 4 3aUeTHBIE eNUHUIIbI, 144 qacoB.

Bun yueOHo# padoThI Bcero [opsaakoBbIii HOMep
cemecTpa
4
OO0mas TpyI0eMKOCTh IUCITUTUINHBI BCETO (B 3.€.), B 413.e. 413.e.
TOM YHUCIIE: 144 qaca 144
Jaca

Kypcosoii npoexT (padora) - -

AyIUTOpHBIE 3aHSITHS BCETO 68 68
(B akaj. yacax), B TOM 4HCJIE:

Jlexuun 34 34
[IpakTHueckre 3aHATHS, CEMUHAPHI 34 34
JlaGopaTopHbIe pabOThI - -
CamocrosiTenbHas paboTta Bcero (B akaj. 9acax), B TOM 49 49
qucie:

KCP - -
DK3aMeH 27 27

OOwias TpyA0E€MKOCTh JUCLUTUTAHBI 144 144




No/
Ne

HanmenoBanue
paslenoB U TeM
JUCLUTUTAHBL (MOIYJIS)

ceMecTp

Bunbr yaebHo# paboThl, BKITIOYAst CAMOCTOSTEIILHYIO
paboTy CTYACHTOB Y TPYIOEMKOCTh (B dacax)

AynutopHas paboTta CamocTosTenbHas

pabota

DopMBbI TEKYIIETO

KOHTPOJISl YCIIEBAEMOCTH
(mo HepensiM cemecTpa).
®DOpMBI MPOMEKYT. aTTECT

JCKIIUU
IIpakr. 3anaTHS
Jlabopart. 3aHATHS
Jp.Bubl KOHTaK. pao.
Kypcos. pa6(.mpoexkr)
TloaroroBka K 3K3.

BCETO
Bcero

Hpyrue Bunbt

CobecenoBanue

Konoxsuym
IIpoBepka TecToB
ITpoBepka pedepara
IIpoBepka scce u

Kypcosas pabota

o))
(o]
w
g
w
g

N
w

—| IIpoBepka KOHTpP.pad

[N

Pa3zpean 1.
JAund¢epennuanbHbie
ypaBHeHus1 1-ro
nopsiAKa

11

3amaun, IpUBOISIIHECS K
muddepeHInaTbHBIM
YpaBHEHUSAM (YaCTHBIE
penieHus1, oo
UHTErpai, ooume
pelieHus, moie
HaTpaBICHUN, N30KIINHBI)

1.2

YpaBHeHus €
pa3AeISIIOIUMHA
IIEpEMEHHBIMU

13

OnHopoaHbie U
MIPUBOIAIINECS K HUM
ypaBHEHUSA

14

JIuneitnble ypaBHeHUS 1-
ro NnopsiaKa

15

YpaBHeHue bepnyim




1.6

YpaBHEHHE B MOJHBIX
muddepeHmranax.
NHuTterpupyromuit
MHOXUTEIb

1.7

Teopema Ko st
ypaBHEHUH MTEPBOTO

nopsiiKa

1.8

YcraHnoBneHme
JOCTATOYHBIX YCIIOBHUM
CYILIECTBOBAHUS U
€IMHCTBEHHOCTH 3a7a4u
Kommn

1.9

MeTo1bl HaX0XKICHUS
0COOBIX peIICHUN

1.10

YpaBHeHus,
HEpa3pelIcHHbIE
OTHOCHUTEIBHO
MIPOU3BOAHOMN

Paznean 2.
JAuddepenuunaibubie
YPABHEHHS BbICIIMX
NOPSA/AKOB

14

15

21

Huddepennmranbupie
yYpaBHEHUS BBICIINX

MOPSIIKOB (pa3pemnMble B
KBaparypax, QyHKIHsI
Komm, omHopoanbie u
0000111€HHO-0/THOPOTHBIE
YpaBHEHUs)




2.2

OO6mmas Teopust ypaBHEHUN
N-ro TopsIKa C
MOCTOSTHHBIMH
koa(urmenTamMu

2.3

Heonnoponansie
ypaBHEHHS 2-TO MOPSIKa

24

KpaeBrbie 3agaun. 3amaua
[lItypma — JInyBuiis

Pa3zngen 3 CucreMbl
JIMHEeHHBIX
AuppepeHuaIbLHbIX
YPaBHeHUi

12

15

3.1

OO0mas Teopus JTHUHEHHBIX
CUCTEM

TuddepeHInanbHbIX
yYpaBHEHUU

3.2

CucreMbl TUHENHBIX
YPaBHEHUH C

MOCTOSTHHBIMH
KodpdUIMeHTaMH

3.3

ITonsTHe 0
nuddepeHIaTbHBIX
YPAaBHEHUSAX B YACTHBIX
[IPOU3BOHBIX.
JIuHeHlHBIE ypaBHEHUS B
YaCTHBIX MPOU3BOJHBIX |-
ro MopsaKa

144

34

34

49




KypcoBas paboTa -

KOHCybTauun -

DK3aMeH 27

Conep:kaHue TUCUMILTHHBI(MOTYJIfA)
Pa3nen 1 Indpdepenunanbubie ypaBHeHusi 1-ro mopsiagka

Tema 1.1.: 3amaun, npuBosmuecs K auddepeHnnaIbHbIM ypaBHEHUAM (YacTHBIC PEIIeHUs, OOLTHi
UHTErpal, 00lue petieH s], 10JI€ HallPaBJIEHU N, U30KIHHBbI)

Tema 1.2.: YpaBHeHUs ¢ pa3esgOLIMU IEPEMEHHBIMU

Tema 1.3.: OnHOpOIHBIE U IPUBOASAIINECS K HUIM yPaBHEHUS

Tema 1.4.: Jluneiinsle ypaBHeHus 1-ro nopsiika

Tema 1.5.: YpaBuenue bepnysiu

Tema 1.6.: YpaBuenue B nonusix quddepennnanax. MHTErpupyonmii MHOKUTENb

Tema 1.7.: Teopema Komu asnst ypaBHenuit 1-ro nopsiika

Tema 1.8.: YcraHOBJI€HHE JOCTATOUHBIX YCIOBUH CYIIIECTBOBAHHS M €AMHCTBEHHOCTH 3aau Komm
Tema 1.9.: MeToapI HaX0XKIEHUS 0COOBIX PEIICHHIA

Tema 1.10.: YpaBHeHuUsl, Hepa3pelIeHHbIe OTHOCUTENBHO MPOU3BOJHOM

Paznen 2 {uddepennnaibubie ypaBHeHHs BbICIIHX NOPSIKOB

Tema 2.1.: luddepeninanbHble ypaBHEHHUS BBICIINX MOPSAIKOB (pa3pelumMble B KBaaparypax,
¢bynkuus Komu, ogHOpoiHbIE B 00001IEHHO-0AHOPOIHBIE YPABHEHUS)

Tema 2.2.: OOmias Teopust ypaBHEHUH N-To MOPSJIKA C TOCTOSHHBIMU KO3 GUIIEHTaMU
Tema 2.3.: HeonHopoiHbIe ypaBHEHHS 2-TO MOPSIKA

Tema 2.4.: Kpaesbie 3a1aun. 3agaya lltypma — JlnyBums

Pazaen 3 Cucremsl TnHeHHBIX 1M depeHIHATbHBIX YPABHEHU I

Tema 3.1.: O6mas Teopust TMHEHHBIX cucTeM MU dHepeHITnaIbHBIX YpaBHEHHH

Tema 3.2.: CucteMbl TUHEHHBIX YPAaBHEHUH C IOCTOSSHHBIMU KO3 (QUIIEHTaMU

Tema 3.3.: [lonstue o auddepeHnnanbHbIX YPaBHEHUAX B YACTHBIX MPOU3BOAHBIX. JIMHEHIHbIE
yYpaBHEHHUSI B YaCTHBIX POU3BOAHBIX 1-r0 mopsiaka




5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTUBHBIE M HMHTEPAKTUBHBIC (OPMBI: JIEKIMH, MPAKTHUYECKHE 3aHATHUSA, KOHTPOJIbHBIE palboThI,
KOJUIOKBUYMBI, 3a4€Thl U DK3aMEHBI. B TeueHue ceMecTpoB CTYACHTHI pEHIaloT 3a7add, yKa3aHHbIC
[IPENOAaBaATEIIEM.

6. YueOHO-MeTOIHYECKOe OOecliedeHHe CAMOCTOSITeIbHOM padoThl cTyAeHTOB. OLeHOYHbIe
cpeacTBa [JJIsl TEKYIIEro KOHTPOJISI YCIEBAaeMOCTH, NMPOMEKYTOYHOH ATTeCcTallMd MO HTOraM
OCBOCHHS TUCHUILINHBI.

Ili1an camocTosAITEIbHOM PAadOTHI CTYIEHTOB

Ne i/m HaunmenoBanue Bup camocrositenbHOM Tpynoemkocts (B
pazneJia (TemMbl) padoThI aKajeMHYeCKHX 4acax)
1 YpaBHenue Ditnepa Pemenwue 3amaq u 6
YIPaKHEHH
2 Meron Diinepa st Pemenue 3anau u 5
JMHENHBIX YPABHEHUN | yHOpaKHEHUI
3 Metona n3okiImH Pemntenne 3agau u 7
YIPa)KHEHUN
4 CucteMBbl THHEHHBIX Pentenue 3agaq u 7
YpaBHEHUU C YOpaKHEHU I
MOCTOSTHHBIMH
kod(purmenTamMu
5 Oco0ble pereHus Pemenue 3amay u 7
YIPaKHEHUN
6 CocraBiieHue Pewmenue 3amay u 5
T depeHInanbHbIX yIpaxxHEHHH
yYpaBHEHUU
7 WuTerpupyromue Pemenue 3anay u 6
MHO>KUTEH yIpaxxHEHHH
8 Merton Bapuanuii Pemenue 3amau u 5
MOCTOSIHHBIX yIpaxHEHHH
9 dyHaaMeHTaIbHAs Pemntenne 3amgad u 5
CHUCTEMA PEIICHUN YIpaKHEHUN

OIIeHO'—leIe CpeaACTBA AJIA TEKYIIECro KOHTPOJIA YCII€BAEMOCTH U l'[pOMG)KyTO‘-IHOfI aTTeCTalluu

Kpurepun oneHku npoMexyro4Hoi arrecrauuu B popme 3a4era

Onenka | XapakTepucTHKa TpeOOBaHUH K pe3ysibTaTaM aTTecTalluy B popMe 3aueTa

«3a4TeHO» Teopernueckoe conepkaHue Kypca OCBOCHO IMOJIHOCTBIO O€3 MPoOesioB Uil B
LEJIOM, WM OO0JIBIIEH YacThi0, HEOOXOIUMbIE MPAKTUUECKUE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepualioM c(hOPMUPOBAHBI HJIM B OCHOBHOM C(HOPMHUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpamMmMoint y4eOHbIX
3aJJaHU} BBIIOJIHEHBI, OT/I€JIbHbIE U3 BBHITIOJHEHHBIX 33JaHUN COJIepKaT

OLINOKU.




«He 3auTeno»

Teoperrueckoe coepkaHne Kypca OCBOCHO YaCTHYHO, HEOOXOIMMbIC HABBIKU
paboThI HE CHOPMHUPOBAHBI WITH CPOPMUPOBAHBI OTACIIBHBIC U3 HUX,

OOJIBIIMHCTBO PEAYCMOTPEHHBIX paboyei yueOHOH mporpaMMon 3a1aHui He
BBIIIOJTHEHO JIN0O BBIMOJIHEHO C rpyOBIMH OIIMOKAMH, KA4eCTBO UX
BBITIOJTHEHUSI OLICHEHO YHUCIIOM 0aJuIoB, OJM3KUM K MUHUMYMY.

KpnTeplm OIICHKHU HpOMe)KyTO‘lHOﬁ aTTeCTallum B (1)0pMe IK3aMCHa

Orenka

XapakreprucTuka TpeOOBaHMI K pe3y/IbTaTaM aTTeCTaluu B popme
9K3aMeHa

«OTInYHO»

Teoperudeckoe coAepKaHHE Kypca OCBOCHO IIOJIHOCTBIO — 0e3
MpoOEJIOB, CUCTEMHO U TJIYOOKO, HEOOXOIWMBIC MPAKTHYECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MaTepHalioM C(OPMHUPOBAHBI, BCE MPEIYCMOTPEHHbBIE
paboueii yueOHON MporpaMmoin ydeOHbIE 3a/1aHus BBIMOTHEHBI O€3YIIPEUHO,
KayeCTBO WX BBINOJHEHHSI OILCHEHO YHCIOM OaioB, OJM3KHUM K
MaKCUMYMY.

«Xopomo»

Teopetnueckoe cozaep:kaHHe Kypca OCBOEHO B LieJIoM 0e3 mpoOenos,
HE00XOMMBIE IPAKTUYECKHE HABBIKA PAOOTHI C OCBOCHHBIM MaTEpHaJOM B
OCHOBHOM  C(OpMHUPOBaHBI, MPEAYCMOTpPEHHbIE paboueil  ydeOHoi
MporpaMMoil yueOHbIe 3a/1aHUs BBHITIOTHEHBI C OTJCIbHBIMU HETOYHOCTSIMH,
KAaueCTBO BBIMIOJIHEHUsI OONBIIMHCTBA 33/laHUN OIIEHEHO 4YHCIIOM OaioB,
OM3KUM K MAaKCUMYyMY.

«Y 1OBIETBOPUT
€JIbHO»

Teoperndeckoe conepkaHue Kypca OCBOCHO OOJIBIIEH 4YacThio, HO
npoOensl HE  HOCAT — CYHIECTBEHHOTO  XapakTepa,  He0O0XOIUMBbIe
MPAKTUYECKHE HaBBIKK pabOThl ¢ OCBOECHHBIM MAaTEpHUaIOM B OCHOBHOM
c(OpMHpOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX pabouel yueOHOM
nporpaMMoil ydeOHBIX 33JaHUM BBINOJIHEHBI, OTAEIbHBIE U3 BBINOJIHEHHBIX
3aJJaHUN cozleprKaT OUIMOKH.

«Heynosnersop
UTCIBHO»

Teoperuueckoe  copep:kaHue Kypca OCBOECHO 4aCTUYHO,
HEO0OXO/IMMbIE HaBbIKM DPAOOTHI HE C(HOPMHUPOBAHBI WUIN CPOPMUPOBAHBI
OT/JENbHbIE U3 HHUX, OOJIBIIMHCTBO INPEIYCMOTPEHHBIX pabodel ydeOHOM
IporpaMMoil y4ueOHBIX 3aJlaHUil HE BBINOJHEHO JUOO BBINOJHEHO C
rpyOBIMU OIIMOKAaMH, KQ4eCTBO MX BBIIOJHEHHUS OIEHEHO YHCIOM 0aslioB,
OJMU3KUM K MUHUMYMY.




MeTtoauyeckue yKa3aHHs 10 OPraHU3ALUH CAMOCTOSATEIbHOM padoThI

CamocrosrenbHas padoTa sBJISETCS. OJHUM M3 BUAOB Y4EOHOH AeATeNbHOCTH O0ydarouxcs,
CIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH U OPTaHW30BAaHHOCTH, TBOPUYECKOTO
MOJIX0/1a K PELIEHUIO TPo0aeM yueOHOro U npodecCHOHAIIBHOTO YPOBHH.

AynuTopHas caMocTosITeTIbHas paboTa Mo yueOHOM AUCHUILTMHE OCYIIECTBISIETCS HAa YUeOHBIX
3aHATHUSX 1101 HEIOCPEICTBEHHBIM PYKOBO/ICTBOM IPEMNOAABATEINS U 110 €ro 331aHUIO.

BHreaynuropHas camoctosiTenbHasi pa0oTa BBIIOJHACTCA MO 33aJaHUI0 IpernojaBarens 0e3 ero
HENOCPEJCTBEHHOI0 y4acTHsL.

Bunsl 3amaHuii s BHEayAMTOPHOW CaMOCTOATENbHOM pPabOThl, UX XapakTep, YYHUThIBATh
crienu UKy n3ydyaeMoil yueOHOH IUCIUITIMHBI, HHANBUAYAIbHbIE OCOOEHHOCTH 00YYarOLIErocs.

KoHTponbs caMocTosITeIbHON pabOThl M OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YeTCs KaK €IUHCTBO
IBYX (hopMm:

1.caMOKOHTpPOJIb U CaMOOLIEHKa 00yYaroIlerocs;

2.KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IIPEroiaBaTels.

Opranu3anusi 1 pyKoOBOACTBO AyIMTOPHOI CAMOCTOATEJIbHON Pa0dOTHI

AynuTopHas caMOCTOATEIbHas paboTa M0 AUCUUIUIMHE BBITOJIHAETCS Ha YU€OHBIX 3aHATHUSAX 1101
HENOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOAABATENS U IO €0 33JJaHUIO.

OCHOBHBIMU BUJAMU ayAUTOPHOM pabOThI CAMOCTOATENBHOM PabOThI ABISAIOTCA:

- BBINIOJIHEHUE JTA0OPATOPHBIX M MPAKTUYECKUX PaOOT OCYIIECTBISETCS Ha JTa0OpaTOPHBIX W
IIPAKTUYECKUX 3aHATUSAX B COOTBETCTBUM C rpadukoMm yuyebHoro mporecca. Jlins oOecnieueHus
CaMOCTOSITENIbHOW  pabOThl IpenojaBaTeNsiMH  pa3pabaTHIBAIOTCS METOAMYECKHE YKa3aHUS II0
BBINOJIHEHUIO JIAOOPATOPHOM /IPAKTUYECKON PabOTHI.

Pabora ¢ nurepaTypoil, ApyruMu UCTOYHUKAMU MH(POPMALUHU, B T.4. HIEKTPOHHBIMHU, MOXKET
peaIn30BbIBATHCSI HA CEMUHAPCKUX M IMPAKTHUECKUX 3aHATUX. [laHHbIE MCTOYHHMKM HHGPOpPMaLUU
MOTYT OBITH TIPEACTaBICHBI Ha OyMa)KHOM H/WJIM 3JIEKTPOHHOM HOCHTENSX, B TOM YHUCIIE, B CETH
HHurepHer.

[IpenonaBatens GopMyaHpyeT el pabOThI C JaHHBIM U UCTOYHUKOM MH(OpMaIUM, onpeaesnser
BpeMs Ha TpopabOTKy TOKyMEHTa U (pOpMY OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 3a/laHUI Yallle BCErO MCIOJIb3YeTCsl HA CEMUHAPCKOM,
MPAKTUYECKOM U JPyrux BUJax 3aHATUi. [IpoOiaemHas /cuTyalioHHas 3aja4a J0JKHA UIMETh YETKYIO
(hOpMyIIHPOBKY, K HEH JOJKHBI OBITh MOCTAaBJIEHBI BOMPOCHI, OTBETHI HA KOTOPblE HEOOXOAMMO HaWTH
u obocHoBaTh. Kpurepuu OIEHKM NpPaBUIIBHOCTU pEIIeHUs NpOoOJEeMHOI/CUTYallMOHHOM 3amauu
JIOJKHBI OBITh M3BECTHBI BCEM 00YYarOIMMCS.

Opranusanusi 1 pyKoBOACTBO BHEAYIMTOPHOM PadoThI

BaeaynutopHas camocTosiTenbHas paboTa BBIIOJIHSAETCS 10 3aJIaHUI0 MpernoiaBareis, Ho 0e3 ero
HEMOCPEJACTBEHHOI'O yYacTHSI.

[Ipu mnpenbsiBieHUH BUIOB 3aJaHUN HA BHEAYJUTOPHYIO CaMOCTOSITEIIbHYIO paboTy
peKOMEeHAyeTCs UCMOIb30BaTh AU((EepeHUUPOBaHHbI IMOAX0J K YPOBHIO IOATOTOBIEHHOCTH
oOyuatomerocsi. Ilepea BBIOJTHEHHMEM BHEAyAMTOPHON CaMOCTOATEIbHOW pPAaOOTHI INpEnojiaBaTelb
IIPOBOAUT KOHCYJIBTALMIO C ONpPEACIECHUEM LENM 3aJaHMsl, €r0 COJAEP/KAaHUS, CPOKOB BBINOJIHEHMS,
OpUEHTHUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TpeOOBaHWIl K pe3ylbTaraM padoThl, KPUTEPUEB
OLIEHKH, (OopM KOHTpOJII M TepedHs JuTepaTypbl. B mpolecce KOHCyNbTalMM MpenojaBaTeb
MIPeyNPEXIaeT O BOZMOKHBIX TUITMYHBIX OMIMOKAX, BCTPEUAIOIIUXCS PU BBIMIOJTHEHUN 3aJaHUSl.

Jiss  MEeToAMuyeckoro oOecledyeHuss W PYKOBOJCTBA CAMOCTOSTENbHOH paboToil B
00pa3oBaTeIbHOM YUPEKIECHUN pa3paldaThIBAIOTCS yUe€OHBIE TTOCOOUS, METOIUYECKHE PEKOMEH AN
[0 CaAMOCTOSITETIbHOM MOJATOTOBKE K PAa3JIMYHBIM BHJIaM 3aHATHI C y4ETOM CIELHAIbHOCTH Y4eOHOM
JTUCITUTITMHBI, OCOOCHHOCTEH KOHTMHTEHTa CTYACHTOB, O00beMa M COJEP)KaHHS CaMOCTOATEIbHOU
paboThl, (hOpM KOHTPOJIS U T.I1.



CaMocTosiTenpHast paboTa MOKET OCYIIECTBISIThCS HHANBUAYAIBHO WU TPYIIIaMH CTYIEHTOB
B 3aBUCUMOCTH OT IeNH, 00beMa, KOHKPETHOW TEMaTUKH CaMOCTOSTEIbHOW padoOThl, YPOBHSA
CII0)KHOCTH, YPOBHSI [TOATOTOBJICHHOCTH 00Y4arOIIHUXCSI.

Bunamu 3aianuii 1u1isi BHEAyJUTOPHON CAaMOCTOSITENTbHOM pabOThI MOT'YT OBITh:

- 7 OBNAJCHMS 3HAHMSMH: UTEHHUS TEKCTa; COCTaBJICHMs IUIaHA TEKCTa; rpaduueckoe
M300paXeHUE CTPYKTYPHl TEKCTAa; KOHCIEKTHPOBAHHME TEKCTAa; BBIMHCKU M3 TEKCTa; paboTa co
CIIOBapsIMM ¥ CIPaBOYHHMKAM; YydeOHO-HCclie[joBaTeNnbcKas paboTa; HUCHOJIb30BaHUE ayauo |
BHUJICO3aINCEN, KOMITBIOTEPHON TEXHUKHU U MIHTEpHET pecypcoB U Iip.;

- IS 3aKpeIUICHUs] U CUCTeMaTHU3alliKi 3HaHui: paboTa ¢ KOHCIEKTOM JIEKIIMH; TOBTOpHAs paboTa
HaJ y4eOHBIM MaTepHajioM; COCTAaBJIEHHE IUIaHA, TE3MCOB OTBETA; COCTaBJieHHE Tabiui, pedycos,
KPOCCBOPZOB, TJIOCCApUsl JUIA CHUCTEMaTH3allud y4eOHOro MarepHaja; W3Y4YeHHE CJIOBapei,
CIPAaBOYHHMKOB; OTBEThl Ha KOHTPOJbHBIE BOMPOCHI; aHAIUTHYECKas 0OpaboTKa TEKCTa; MOArOTOBKA
COOOIIIEHUH K BBICTYIUICHHIO HA CEMUHApE, KOHPEPEHIINH; TIOTOTOBKA

pedeparoB, TOKIAI0B; cOCTaBleHHEe Ouorpaduii, 3aJaHuil B TECTOBOM opMme U IIp.

- g (GOpMHUPOBAHMSI YMEHMI: pelIeHHEe 3aJady U YIOpaKHEHUH 1o oO0pas3ly; peleHue
BApUATHBHBIX 33J1a4 U YIPAXKHEHUI; COCTABIIEHUE CXEM; PEUICHUE CUTYAIIMOHHBIX IPOU3BOICTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM UI'PaM; MPOEKTUPOBAHUE U MOJCIUPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB TPO(PeCCHOHANBHON NEATEeIbHOCTH, MOJArOTOBKA MPE3CHTAIMI, TBOPUYECKUX MPOCKTOB;
MOATOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; OMBITHO-IKCIIEPUMEHTaIbHAs padoTa; MPOSKTUPOBAHHE U
MOJICTTUPOBAHUE PAa3HBIX BUIOB U KOMIIOHCHTOB MPO(PECCHOHAIBHOMN JICITSIHHOCTH U JIP.

Jns  obecrieueHuss  BHEAyAUTOPHOHM  CaMOCTOSITENbHOM  pabOThl MO  JUCIHILIAHE
mpernojaBaTesieM pa3pabarhiBacTcsl TNEpeYeHb 3aJaHui JUISl CaMOCTOSITEIILHOM pPabOThI, KOTOPBIHA
Heo0XxouM 1t 3((HEKTUBHOTO YIIPABJICHUS JAHHBIM BUIOM y4eOHOI IeATeNIbHOCTH 00YyJarOIInXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHHE CAMOCTOATEILHON pabOTOM, PEryIupyeT ee 00beM
Ha OJJHO y4eOHOE 3aHATHE M OCYIIECTBIISIET KOHTPOJIb BBHIOJHEHUS BCEMH CTyJIEHTaMU rpymnmsl. s
yInoOCTBa TMPENoJaBaTe)ib MOXET BECTH BEAOMOCTh Y4YeTa BBIMOJTHCHHS MHHHMyMa 3aIaHHMA,
HEOOXOIUMBI JUI TOMYCKa K UTOTOBOM aTTeCTallMy MO JTUCIUIUIUHE.

B mpomecce camoctosiTenbHON pabOThl CTYAEHT HPHOOPETAaeT HAaBBIKM CAMOOPTaHMU3aIWH,
CaMOKOHTPOJIS, CAMOYTIPABIEHUSI U CTAHOBHUTCS AKTHUBHBIM CAMOCTOSATEIBHBIM CYOBEKTOM yueOHOU
e TeTLHOCTH.

CTyIeHT caMOCTOSITENTFHO OMpeEIeNseT PeXUM CBOEH BHEAyIUTOPHOU paboThl U Mepy TpyAa,
3aTpayuBa€MOr0 Ha OBJIAJIEHUE 3HAHUSMU W YMEHUSMU 10 KaXKIOM AMCIUIUIMHE, BBINOIHIET
BHEAYJUTOPHYIO pabOTy MO MHIWBHUIYAILHOMY TUTaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Oro/KeTa BpEeMEHU U IPYTHX YCIOBUH.

ExenHeBHO CTyIEeHT JAOKEH YAENATh BBINOJHEHUIO BHEAYAUTOPHOM CaMOCTOSITEIbHOU
paboThI B CpeTHEM HE MeHee 3 JacoB.

[Ipy BBIMONHEHUHM BHEAYAUTOPHOM CaMOCTOSITENbHONM pabOThl CTYAEHT HMEET IpaBo
oOparaTeCsi K MperoaBaTeio 3a KOHCYIbTAallUel C LETbI0 YTOUHEHUs 3adaHus, GopMbl KOHTPOIs
BBITIOJTHEHHOTO 3aJIaHUS.

Martepuanbl 4J151 IPOBeJAeHUs TeKYIero ¥ NPOMe;KyTOYHOIr0 KOHTPOJIsI 3HAHUI
CTY/IEeHTOB
v’ Ilepeuens npumepnsix 60npocos u 3a0anuii 0 CAMOCMOAMELIbHOU PaAGOmbl:

1. xakoe ypaBHEHHE Ha3bIBAETCSl OOBIKHOBEHHBIM U (PepeHIINaIbHbIM YpaBHEHHEM?
[opsanok nuddepennnanbHOro ypaBHeHus. YTo Ha3bIBAIOT peiieHneM IuddepeHnantbHOro
ypaBHeHUs?
2. KaKoe ypaBHEHHE Ha3bIBACTCSl YpaBHEHHEM TIEPBOTO TOPSIKA B YACTHBIX MPOU3BOIHBIX ?
ITonsaTre nonHoro uHrerpana. JIMHEHbIE U HENVMHEMHBIE 3aa4H.
3. 'eomeTpuueckast UHTEpHpETalUs YpaBHEHUS MIEPBOTO MOpsaKa U ero pemenus. [lone
HaIpaBJIEHUH, nHTerpanbHble Kpuble O.J1.Y.7



4.xaKoe ypaBHEHUE Ha3bIBAETCSl YPABHEHHUEM C pa3JelAIoIUMUCS epeMeHHbIMU? MeToz
peuienus quddepeHnaIbHOr0 YpaBHEHUS € pa3IessIIOIIUMUCS TEPEMEHHBIMU?

5. Kakue ypaBHEHUS TIEPBOTO MOPSAKA HA3bIBAIOTCS TUHEHHBIMI? JIMHEIHBIC OTHOPOTHBIC U
HEOJHOPOIHbIE YpaBHEHUA? MeTo bl uX penieHus. Y paBHeHue bepHyim u ero pemieHue?

6. kakoe audpepeHmaIbHOE YpaBHEHNE Ha3bIBACTCSI OHOPOAHBIM YPaBHEHHUEM MEPBOTO
nopsaka? Merosibl ero peneHus.

7. 4ro Takoe nmonHb Auddepenunan? YpaBHeHuUs B MOIHBIX quddepenmanax? MeToabl ux
pelIeHus.

8. 4To Takoe MaTemMaTu4eckas MoJeNb? DTarbl IOCTPOSHUS MaTEMAaTUIECKOH MOIEIH
npouecca uiu sisnenus? [Ipumepsl npocreimmx Mozeneit Ha 6aze quddepeHIanTbHbIX
yYpaBHEHUI MepBOro nopsijaka?

9. mpocreiiine ypaBHEHHUS BBICIINX MOPSAIKOB U UX PEIICHUS METOAOM MOHIKEHUS Mopsiaka?
10. nuneitnbie AuddepeHnraIbHble ypaBHEHUS BTOPOTo nopsiaka u ux pemenus? Kakue
JIMHEWHbIE YPAaBHEHUS Ha3bIBAIOTCSI OAHOPOAHBIMU U HEOJHOPOAHBIMU? Teopema o0 CTpyKType
pelIeHns JMHEWHOT0 OAHOPOAHOIO U HEOJAHOPOJHOIO ypaBHEeHUs? PelieHuss HeoAHOPOIHOTO
YpaBHEHHUS B CIy4ae CclieluaIbHON IPaBON YacTH, METOJOM BapHalllK MPOU3BOJIbHBIX
MTOCTOSIHHBIX ?

11. maTemaTudeckue Mojienu Ha 6a3e ypaBHEeHU BToporo nopsiaka? [Ipumepsr Mojenei.
Kpaessle 3anaun.

Bonpocwt k Ix3ameny:

1. OcHoBHBIE IOHATHS TEOPUU OOBIKHOBEHHBIX JU(depeHIInaIbHbIX YPAaBHEHHH — HOPSAIOK
YpaBHEHHUs, FEOMETpUUYECKas HHTEPIIPETALMs YpaBHEHUSI U €r0 peleHus, u T.4. Teopema
CYLIECTBOBAHMSI U €AMHCTBEHHOCTH peleHus 3aaaun Komm.

2. uddepennmanbHble ypaBHEHUS IIEPBOTO MOPSIKA C Pa3IENIAIOLUMKCS IEPEMEHHBIMU,
CTaHJIaPTHBIN BUJ U METOJIbI PEIICHHUS.

3. JIuHeiiHbIe ypaBHEHUsI IEPBOTO MOPSIKA-CTaHIAPTHBIN BUJ M METO/BI pellICHHs. Y paBHEHHUE
beprymn.

4. OgHoponHble TuddepeHIaIbHbIe ypaBHEHHUS — CTaHAAPTHBIM BUI U METO/IbI X PEIICHUS.
5. YpaBHeHMs BIIOJMHBIX TU(QepeHnranax-cTaHAapTHbIN BUA M METO/IbI UX PEILICHHS.

6.[Ipocreiimme ypaBHEHHs IEPBOTO MOPSIKA HE pa3pelIeHHbIE OTHOCHTEIBHO MTPOU3BOTHOM.
VYpaBHenus Jlarpanxa u Kiiepo-craHIapTHBIM BUJ U METOBI UX PEILECHUS.

1. HpOCTCfH.HHC YpaBHCHHA BBICHINX HOpHIIKOB-CTaH)IapTHHﬁ BUJ U MCTOAbI UX PCIICHUA.

8. JIuHelHbIe OTHOPOTHBIE YPAaBHEHHS BTOPOTO MOPSIKA-TeOpeMa O CTPOCHUH PEIICHUS U
METO/BI €r0 PEIICHHUS.

9.JIuHeliHbIE HEOAHOPOIHBIE YPABHEHUSI BTOPOT'O MOPSIJIKa —TeopeMa O CTPOSHUH OOIIero
pElIeHNs U METObI PELICHHS BapHaleil MPOU3BOJIbHBIX TOCTOSTHHBIX.

10. JIuneitHbIEe HEOAHOPOIHBIE YPABHEHHUS CO CIEIMATbHOM MPaBOi 4acThIO.

11. OOume nousTHA 0 cucteMax AuddepeHnaIbHbIX ypaBHeHu. HopMmanbHbIe ciCTeMBbI
g depeHINaTbHBIX YPaBHEHUH.



12. KpaeBble 3a1aun U1 TMHEHHBIX ypaBHEHH BToporo nopsaka. Knaccupukarus
KpaeBbIX 3a/1a4-JIMHENHHAas1, OTHOPOIHASI U HEOJAHOPOIHAs KpaeBas 3ajaya.

13.IIpubmxeHHOE HHTETPUPOBAHUE CUCTEM U (HepeHINANBHBIX YPAaBHEHUN 1 YpaBHECHUN
BBICIINX NOPAKOB. MIHTEerprpoBanne nquddepeHnnansHpIX ypaBHEHNH € TOMOIIBIO PSI/IOB.

14. Tudddepennpanbaple ypaBHEHHUS B YACTHBIX MPOU3BOHBIX IEPBOTO MOPSIKA.
YpaBHEHHS JIMHEHHBIE OTHOCUTEIILHO MPOU3BOAHBIX (YaCTHBIE CIIy4ald HHTETPUPOBAHUSA).

KOHTPOHLHLIG U UHAUBUAYAJIbHBIC 3aIaHUHA
Oﬁpa3llbl HHANBUAYAJIBHBIX 3aAaHui

JAudppepennnaibHbie ypaBHEHH NIEPBOr0 MOPAIKA

1. C nomomnibr U30KJIMH U300pa3UTh CXEMATHYECKH PEIICHUE YPABHEHUS
2(y+Yy)=x+2.

2. PemwnTts YpaBHCHUS, IpU HCO6XOI[I/IMOCTI/I CBCJ UX K YPAaBHCHUAM C Pa3aACIIIIOIIIUMUCA
INEPEMCHHBIMU ,

3 24V = xdx: - [ Ydx 3 ! = Xcos ¥
1L (+2x)ydy =xdx; 2.dy= » 9= XCosY,
1- x? y

4. yx’ =e¥,y(1) =0; 5.2(x+ y)dy+(3x+3y-1)dx =0, y(0) = 2.

3. PemmTh 0/JHOPOJIHBIC YPABHEHHS
L Xy -y =2 2. xy=y(ny-Inx); 3. xydy — y?dx = (x + y)’e "dx;

4.y = x+2y—3; 5. (y* —3x%)dy + 2xydx = 0, y(0) = 1.

4x -y -3
4, Pemmth YpaBHCHUA, IIpHU HeO6XOI[I/IMOCTI/I CBCOsA UX K JIMHEUHBIM

1. y’+2xy:xe‘xz; 2. 2ydx +(y®-6x)dy =0; 3.xy' = y+xcosx;

4 (@ -1y -xy = X —x y2) =15 5 y+2xy = xe* sinx y(0) = 1.

5. Pemuts ypaBHenue bepnymiu
Ly =xy—xy; 2. xy+2y=xy; 3. 2xy'+y)=y’Inx y(1) = 2.
6. PemmTh ypaBHEHHE B MOJTHBIX AU(PepeHInanax
2 3 32 +y 2 +xy +2V°
L (y+_ )dx+(x+__)dy=0;, 2. dx = dy.
X2 y2 y2 y3
7. HaliTu UHTErpUpYIOLIUI MHOKUTENb U 00I1Iee PellIeHHe YPaBHEHUS
(x* + y* + 2x)dx + 2ydy = 0.




8. OmnpenenuTs TUN YpPAaBHEHHS U YKa3aTh CIIOCOO €Tro PelIeCHHS:
1oxy'—xe?”¥ =2; 2. xydx+(x+1)dy =0; 3.xy'+3xy°=2y;

4. dy+@By—-e*)dx=0; 5. (x*+ y?)dx+2xydy = 0.

9. Haiitu obmiee u ocoboe (€cii OHO CYIIECTBYET) PEIICHUS YPaBHEHHI
1o (xy? +x)dx+ (Y =x3yHdy =0; 2. xy'+y=Vy% 3.(y*> —3x*)dy + 2xydx = 0;

y 2 2
4. y'=_(I+Iny—Inx); 5 yav dx+(x ye 2 +y)dy =0,
X
10. Pemuts 3amauy Komm
,  2X 2x2 2 , -2 24
1.y + y= y0)= ; 2.3y +2xy=2xy e ,y(0) =1;
X X 3

3. ydx = (3y cos 2y —2y? sin 2y — x)dy, y(16) = T.

11. Pemuth ypaBHEHUS

1Ly=x+y-Iny: 2. x[(Y) -1]1=2y; 3.y=xy —(y)

Juddepenunaibubie ypaBHeHHMs BbICIIUX MOPSIAKOB

1. Pemntn YpaBHCHM:, TIOHHU3WB UX MTOPAA0K
Ly'+2xy'=0; 2. (y-1)y"=2(y)
3.y +3yY =0, 4oyy'=2x(Y)% y(2) =2, y'(2) = 05.

1. Haiitu obuiee perieHne ypaBHEHUs
1. y'-2y'+4y=0; 2.y"+6y'+9y=0; 3.y"+4y=0.

2. Pemmts 3anaqy Kommu ' b1 b1
1. 3y"-2y-8y=0,y1)=1,y(1)=2, 2y + '
y y —oy y(1) y'(1) y y=0,y( )=2,y( )=1.
4 4

3. Haiitu ob1iee penieHrne ypaBHeHUS

2y"+y' -y = f(x),
eciu
1. f()=3¢-1; 2. f(x)=3e* 3. f(x)=2sinx; 4. f(x)=e*cos2x.

4. Haiitu pemenue 3agaun Komm
Yt 1 1x T I 1
- —_— ) - = 2| - =— )
4 42 4 4) i 4) 2
Metonamu Jlarpanka u Komm.

5. Haiitu oO1iee pemienue



1. yrrr+5yn+ 7yr+3y — (16X + 20)eX, 2. y(4) _ yur — 5(X + 2)3’

3. (4x+3)%y"+(@x+3)y' 16y =0; 4. x*y"-3xy'+3y = —Inx.

Cucrembl 1udpepeHHAIbLHBIX yPABHEHUH

1. HaiiTu pemeHus JTMHEHHBIX CHCTEM

1)<{>g:_—8x+4y 2)<{x=_6x+5y | x(O)iO
y=3x-4y y=-X+2y y(0) =1.
L L
3HfX=5X—2y 4)Jx:6x+4y+2t
Ly:2x+ )( y = —Xx+10y
2. Pemmts cucremy ILI/Iq)q)epeHuHanLHblx4ypaBHeHHﬁ MmeronoM Jlarpanxka
X' = —4x+y,
y' = -6x+y+ 1

2t
l+e
3. Pemnuth Pa3sHbIMU MCTOAaMHU (I/IJ‘II/I METOAOM I/ICKJ‘IIO‘IGHI/IIZ, HJIN METOOOM Bﬁnepa, NIJIIn

MaTPUYHBIM METOAGM) ABE CHETEME i pepeHIMgMIgBIX [ypaghernyiE Xi= AX', rae
1) A= 2 2 —ﬁk =3, 2)A:1m—4 —4 83% =-2

2 1 4l j2=s 2 1 2l =2
\ ) \ )

3anucathb MaTpulaHT K&)I(I[Ofl CHCTEMBI M HANTH WX q)yHﬂaMeHTaJII)HLIG CHUCTEMBI
peLieHui.

4. Pemuth cuctemMy AMppepeHInalIbHbIX YpaBHEHUN
X"—y"+y +x-3y =0,

4y" —2x" —x'-2x+5y = 0.

Oopa3zybt KOHMPONLHBIX 3A0AHUT

KonTtpoabHnasi pabora no reme

«InppepenunanbHbie ypaBHEHH IEPBOI0 MOPAIKA

Bapuant Ne 1



|. OnpenenuTh TUI U HAWTH OOIIUE PEIICHUS JAHHBIX YPaBHEHHIA:

(y+ylIn x)dx— (x — xy)dy =0.

1+ X2 1+ x2

2
3. (xy2 +—X )dx + (x2y - ley =0.

y2 y3
Il. HaiiTn yacTHbIE pelieHust
(y)
Y-t
\X)

1. xy'-y=xtg

2. &dx = @2y - xe¥)dy, y(-1)=0.

KonTpoJsbHnas paGora mo reme
«ugdepeHnuanbHbie YPABHEHUS BHICIIUX OPAIKOB)

Bapuant Nel

I.OnpenennTb THII H HAUTH Oﬁllll/le PCHICHUA JaHHBIX ypaBHeHm‘/i:

Ly =y +x

, e
y -2y +y=

2. o

Il. Pemuts 3agauy Kommu:
LW+ (Y)Y =0y =1y =L

2 ¥ -y =eX+2x y(0) =1, y(0) =1
Oo0pasen 3k3aMeHAIIMOHHOT0 OuJieTa

Bbuaer 1
JuddepeHunanbHbie yPABHEHUSA

1. Onpenenenue u croco0 penieHus TudQepeHnnansHoro ypasHeHus bepaym.
2. CucTeMbl THHEHHBIX OTHOPOIHBIX U HEOHOPOIHBIX A depeHnnanbHbIX YpaBHEHUH ¢
MOCTOSIHHBIMH KO3(pPHUIIEeHTaMHU.

o 2/
3. Haiitu o61mee pemmenue ypasuenus Xy —C0S 2y =1,
4. Tlo BUy IPaBOI YaCTH ¥ KOPHSM XapaKTEPHUCTUYECKOTO YPABHEHHS 3alMCaTh YaCTHOE

pelleHne ypaBHEHUS y’ + Yy =4XCO0S X.



5. Haiitu yactHOE pelieHye ypaBHEHUS y' =2 \/V Inx, y(e) =1,

Konmpom; 0C60€HUA Komnemenuuﬁ

Ne Bun koHTpOInA KonTponupyemsbie paznesnbl Kommnereniuu,
o\ KOMITOHEHTBI KOTOPBI
KOHTPOJHPYIOTCS
1 AynuTtopHas Paznen 1-Paznen 3 B 3-M cemectpe YK-6, OIIK-1

KOHTp.paboTa(ripoB

€pKa 1 OLICHKA)

2 TectupoBanue. Paznen 1-Paznen 3 B 3-M cemectpe YK-6, OIIK-1

IloaroroBska k
TECTUPOBAHHUIO(OI1e

HKa pPe3yJIbTaTOB)

3 | CamocrostensHoe  Pasmen 1-Pa3nen 3 B 3-m cemectpe YK-6, OIIK-1
pelieHue
MPAaKTUYECKUX
3aJlaHu

(aynuTopHast)

4 Teopernueckuii Paznmen 1-Paznen 3 B 3-M cemecTpe YK-6, OIIK-1

TECT

5 DK3aMeH BO VK-6, OIIK-1

TPETHEM CEMECTPE Pasnen 1- Pazzen 3

7. Y4deOHO-MeTOAMYeCKOe M MaTepUAIbHO-TeXHHYeCKOe olecrevyeHUue TUCHMILINHBI
(monyas) InddepennuaibHbie ypaBHEHHUS
[lepeueHr OCHOBHOM W JOMOJHUTEIBHOW Y4eOHOUM suTepaTypbl, HEOOXOJUMOW IJsi OCBOEHUS

JTUCIUILTAHBI (MOyTs ) TuddepeHIranbHble ypaBHEHUS.

K ocHoBHO# (00s3aTenbHON) JUTEpaType OTHOCATCA YYE€OHUKH, Y4eOHBIE TOCOOHs, ydeOHO-
METOAMYECKasi JHUTeparypa M MOHOTpaduu, H3y4Ye€HHE KOTOPBIX SBISETCA OOS3aTEIbHBIM IS
OBJIQJICHUSI 3HAHUSIMHU B TOJTHOM OOBEME IO JUCIUIUIMHE B COOTBETCTBUHU C JIAHHOW mporpammoit. K
OCHOBHOM, MpexkJe BCero, OTHOCUTCS JHUTepaTypa, umeromas rpud MuHuctepcTBa oOpa3zoBaHUs U
Hayku Poccuiickoii ®enepanuu win  Y4eOHO-METOIUYECKOTO OOBEIUHEHHS, PEKOMEHIYIOIUX
W3JIaHUE K WCIOJIb30BaHUIO B Y4eOHOM Mpoiiecce. B crirucke OCHOBHOM JUTEpaTyphl yKa3bIBaeTCs HE



0ojee TATH UCTOYHUKOB, UMEIONIMXCA B JOCTAaTOYHOM KoiMuyecTBe B ¢oHme Oubmmoreku. Ecmm
JOCTYITHA JJICKTPOHHAS BEPCHs YYCOHUKOB, YYEOHBIX MOCOOWMH W T.A., CIEAYeT yKa3aTh IS HHX
PEXKHUM JIOCTYTIA.

K monomHUTENbHON OTHOCUTCS JHTEpaTypa, peKOMeHJyeMas OakalaBpam, Marucrtpam Jis
CaMOCTOSITENILHOTO H3YYEeHHsI MpPHU BBIMOJIHEHUH KYpCOBOro mpoekTa (paboThl), yuyeOHOW HaydHO-
UCCIIEIOBATENIbCKOM  paboThl, NpH HaNUCaHUM pedepaToB, IS MOATOTOBKM K CEMHHapawm,
MPAKTUUYECKUM 3aHATUAM, JAOOpaTOpHBIM paboTaM U JPYrUM YUeOHBIM 3aHSATHSM, a TaKxKe s
yrayOiaeHusl U pacUIMpeHus 3HaHUH M0 JaHHOW JUCIMILTHHE.

Bce HCTOYHMKM B OCHOBHOM M JIOTIOJIHUTEIBHOW JIMTEpaType MJAOTCA C  TOJHBIMH
OoubnmorpaUyecKMMH ONHMCAHUSIMH B COOTBETCTBUU C POCCHHCKUM HJIM 3allaJHbIM CTaHIapTaMu
odopMIIeHHUS.

Jlia marucTpaTypsl 0053aT€IbHO HATMYME JIUTEPATYPhl HAa AHTJIMICKOM SI3BIKE.

Y4eOnas uTeparypa:
OcHoBHas JiuTeparypa:
1. Mameees H.M. MeTo b1 UHTErpUPOBaHUs OOBIKHOBEHHBIX U PepeHInalbHbIX ypaBHEHUH. -
M. Bericmiag mikoina, 1962,
2. Cmenanos B.B. Kypc nuddepennmanpapix ypaBaenuid. - M. TUTTIJI, 1952.
3. Onvceonvy J1.O. Iuddepenunanbabie ypaBHEHUS U BapualnnoHHoe ucuucienue. — M.: YPCC,
1998.
Ilonmpseun JI.C. O6bikHOBeHHBIE MU hepeHiansubie ypaBuenus. — M.: Hayka, 1983.
Ilemposckuii U.I". Jlekuuu 1o Teopur 0OBIKHOBEHHBIX AU (PepeHInanbHbIX ypaBHEHUH. — M.
Uszn-so MI'Y, 1984.
6. Tuxonos A.H., Bacunvesa A.b., Ceewnurxog A.I". lubdepennuanpupie ypaBHeHUS. — M.:
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3. Kpacnos M.JI. O6bikHOBeHHBIC nuddepeHmanibaple ypaBHeHUs (yueOHoe mocobue). — M.:
B.III., 1983. —127.

4. Bacunmvesa A.B., Medseoes I''H., Tuxonos H.A., Ypazeunvouna T.A. uddepeHumanbapie U
UHTETpajJbHbIE YpaBHEHUs, BAapHAllMOHHOE HCUMCICHHE B NpuMepax M 3ajgadax. — M.:
®dusmatiut, 2003.

5. Mameees H.M.COOpHUK 3alad M YNPaXHEHUH O OOBIKHOBEHHBIM JU(EepeHINaTbHBIM
ypaBHeHHSIM. — MH.: Briciast mkona, 1987.

6. Hanxo I1LE., Ilonos A.I"., Koxcesnuxosa T.Al. Beiciias MaTeMaTrKa B YIPaXHEHHUSX U 3a/1a9aX.
— M.: Beicuras mkosa, 1980.

HNHuTepHeT-pecypcsl

1. ®enepanbubrii moprain http//edu.ru

2. DnextpoHHble kKaTanord Hayunoit 6udauorexu 'Y http//elib.dgu.ru

IIporpammHoe obecneveHue:
1. MicrosoftExcel
2. MicrosoftWord
3. MicrosoftPowerPoint



MarepunajJbHO-TeXHHYECKOe o0ecnevyeHne

B oprammzamuu ydeOHOTO mpoliecca HEOOXOAMMBIMH SIBJISIFOTCS CPEICTBA, OOCCIICYMBAIOININE
ay/IMOBH3YyaJIbHOE BOCIpHITHE Y4eOHOro Mmarepuana ( CHEIHMAIM3UPOBAHHOE JIEMOHCTPAIIMOHHOE
o0opynoBaHue):

1. locka u Men (nau Oosiee COBpEMEHHBIE aHAJIOTHUH )

2. KOMITBIOTEPHBIC U MYJIbTHMEIUHHBIC TEXHOJIOTHH

3.MHUKpPOOH U COOTBETCTBYIOLIME YCTAaHOBKM (UIf paboOThl B OOJNBIIMX ayAUTOPUSIX C
MHOTOYHCIICHHBIMHU TPYIIIIAMHU CTYICHTOB)

CaeneHusi 00 yrBep kIeHNH MPOrpaMMbl HA 0YepeaHOoi y4eOHbIi IroJ M perucTpaniy n3MeHeHn |

VYueOHbIit Pemenne kadeapst BHeceHHble M3MEHEHUS IToamnucs 3a..
TOJ (Ne mpoTokona, kadempoit
Jata)










