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Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET ®opma
®-Paboyast mporpamma 1o Juciuiuinae «JluddepeHennanbbie ypaBHEHS 1
JUCKPETHaA MaTCMaTHKay
JUCT U3MEHEHUI
®UO 3aBenymomniero
Ne | Copep:xaHnue H3MEHEHHS MJIH CChLIKA kadenpoi, Hoanuce Hara
/11 | Ha NPUJIAraeMblil TEKCT H3MEHEHUSs peajmsyromei
JUCUUIIJIMHY/BBITYCK
aouei kageapoi

1. B mo4.2. O0beM OUCHUIUIMHBL 110 BUIAM Kysnenos A.1. 01.09.

yueOHOMl  pabGotel  PaGouas  mporpamMma 2020

MUCHMILIMHBL I10C]IE TaOaUIBl J00aBlIeHO 00

MCITIOJIB30BAHUMU :

«*B  cnyyae Heobxooumocmu

ucnonv3oeapus 8 yueOHoM npoyecce

YACTMUYHO/UCKTIOYUMETIbHO

OUCMAHUUOHHBIX 00pa308amenbHbIX

mexHono2uti 8 mabauye uyepes caeul

YKazvleaemcsi KOAUYeCmaeo 4acoes

pabomwur IIIIC ¢ obyuarowumucs O0ns

nposedeHuUst 3aHAMuUL 8 OUCAHYUOHHOM

¢opmame ¢ npumeneruem 1eKMPOHHO2O

o6yyeHusy
2. B 0. 13. ChoeuuanbHble  YCIOBUSL  JUIS Ky3snenor A.U. 01.09.

00yJarommxcst c OIpaHMYEHHELIMUY| 2020

BO3MOYKHOCTSIMHA 310POBBI PaGouas

nporpamMMa JUCHUIUIMHEL Jo0aBiaeH ad3al:

«B  cnyuae  HeobxoOoumocmu
UCNONb308AHUSL 8 YUeOHOM npoyecce
YACMUYHO/UCKTIOYUMENLHO
OUCMAHYUOHHBIX 006pazo6amenbHbIX
mexnono2uti, opeanuzayus pabomsi I111C
¢ ooyuarowumucs ¢ OB3 u unsanudamu
nPeoyCMampusaemcsi 8  NeKMPOHHOL
UHDOPMAYUOHHO-00PAZ08AMENILHOT
cpede ¢ yuemom ux UHOUBUOYATbHBIX
ACUXOPU3ULECKUX 0COOEHHOCELL.
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. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Pabouas nmporpamma o aucuuruiine «Anddepenenuansupie ypaBHEHUS U
JIMCKPETHAs] MATEMAaTHKa)

1. HEJIM 1 3AJAYHN OCBOEHUA JUCIIUITJIMHDBI:

Ileau ocBoeHMs] MUCHMIUIMHBI. (OPMUPOBAHHE CIOCOOHOCTH K OBJIAJCHHIO
0a30BBIMH MAaTEMAaTHYCCKUMH 3HAHUSIMHU M HCIOJb30BAaHHIO MX B HPO(GECCHOHATbHOM
JEeSITEIbHOCTH;  CIOCOOHOCTH CaMOOOYYEHHS C HMCIOJIb30BaHHEM 00pa30BaTCIbHBIX
WH(POPMALIMOHHBIX TEXHOJIOTHHM; CIOCOOHOCTH K IPaBHJIBHOMY HCIIOJIb30BaHHIO
00IIIeHayYHOU M CIIeIIMATbHOU TEPMUHOJIOTHH.

3agaun  OCBOeHHS] JAMCHUIJIHHBI U3y4deHue TEOpUH  OOBIKHOBEHHBIX
muddepeHraIbHbIX YpaBHEHUH NEpBOTO NOpPsAKa, TUdepeHIINaIbHbIX YPAaBHEHUI BBICIIETO
HOpSIAKa , JUHEHHBIX JuddepeHInanbHbIX YPaBHEHHH C MOCTOSHHBIMH KO3((GHUINEHTAaMH H
nepeMeHHbIMH K03 uumentamu; cucteM audQepeHnnanbHbIX YpaBHEHUH; TEOPUH MHOMKECTB,
anreOpsl JOTUKH ¥ TEOPUH TpadoB.

2. MECTO JMCHMIIJIMHBI B CTPYKTYPE OIIOII:

Jucuunnuna «Auddeperunanbaple ypaBHEHUs U JUCKPETHAs MaTeMaTHKa» OTHOCHUTCS K
0a3oBoK gacTl Oyioka 1 auCHMIUIMHBI (MOJIYJIH) OCHOBHOW TMpodecCuoHAITbHON
oOpaszoBarenpHoi mporpammel  (OIIOII), ycranaBnuBaemoil By3oM. OCHOBHBIMHU
TpeOOBaHUSIMHU K BXOAHBIM 3HAHUSM, YMEHHUSM M KOMIIETEHIIUSAM CTYyACHTA, HEOOX OJTUMBIM
UL €e W3Yy4YeHHUs SBISAIOTCS 3HAHUS  METOJNOB MaTeMarthueckoil ¢wu3uku.. JlanHas
JUCLMIUIMHA YUTAeTCs Ha 2-M Kypce B 4-M ceMecTpe U 0Oa3zupyercs Ha CIeQyIoIUX
NpeaIecTBYIONMX qucuuminaax: Meropus HedreraszoBoit orpacnu, ['eomorus, Dkonorus,
Xumus. YueOHas JUCLUIUIMHA HEMIOCPEICTBEHHO CBS3aHa C AMCLUIUIMHAMHM «AHaJIUTHYECKast
reoMeTpuss M JMHeiHas anrebpay, «Maremaruueckuil aHanus3». Pe3ynbTaThl OCBOEHHUS
JUCHUIINHBL OyAyT HEOOXOAMMBI [UIsl JAalibHeilnero mnpouecca OO0ydeHHS B paMKax
MOATAHOTO (OPMUPOBAHUS KOMIETCHIMH NpU H3YYEHHHM CIEAYIOMUX JUCHUIIINH!
VYnpasieHue NpPOAYKTUBHOCTBIO CKBaXuH, Hacocel u kommpeccopsl, Pa3pabotka
HePTAHBIX MecTopoxaeHui, HeprenpomsicioBas reosorus, CkBaxkuHHas 100b14a HEPTH,
OOGopynoBanue ajsi 100biun HepTH, OOCTYyKMBAHNE U PEMOHT CKBaXXUH, OCI0XHEHHBIE
YCIOBUS pa3pabOTKU M IKCIUTyaTaliid HePTSIHBIX MECTOPOXKIACHUN, aBTOMAaTU3HUPOBAHHBIC
CUCTEeMBbl OOCIyXMBaHMS OO0BEKTOB NOOBIYM HE(PTHU, a TAaKKE MPHU BIIOJHEHUM M 3aIIUTE
BBIITYCKHOW KBaJTH(PUKAIIMOHHOMN paboThI'.

3. MIEPEYEHDb IINIAHUPYEMBIX PE3YJbTATOB OBYUEHUS IO JUCIHUIIJIMHE
(MOJYJII0), COOTHECEHHBIX C IIJTAHUPYEMBIMHU PE3YJIbTATAMHA
OCBOEHUS OCHOBHOM IMPO®ECCUOHAJBHON OBPA30OBATEJBHOMN

INPOI'PAMMBI
Koa n HaumenoBaHue IlepeyeHb NUIAaHUPYEMBIX Pe3yJIbTATOB 00yUYeHUS 110
peajiuzyeMoii KoMIeTeHIHH AMCUUIJIMHE (MOAYJII0), COOTHECEHHBIX C

WHAHKATOPAMU JOCTHKEHHUS] KOMIIEeTEeHIIM I

OIIK-1 3HaTh: OCHOBHBIE IIOJIOKEHUS TEOpUHU
Qg depeHIaIbHbIX ypaBHEHUH 51 JUCKPETHOU

CrniocobeH pemaTh 3a1a4H, MAaTEMAaTHKH;
OTHOCAIINECA K MeTOoAbl pemieHus: 1uddepeHInaIbHbIX YPaBHEHUN HHMX
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npodeccnoHaIbHON CHCTEM;

JeSITeIbHOCTH, IPUMEHSISI METO/Ibl | OCHOBHBIE TIOHSATHUS TEOPUU MHOXKECTB, KOMOMHATOPHKHY;

MOJCINpPOBaHNA, OCHOBHBIE TIOHATHUSI AJITeOPHI JJOTHKU U TEOPUH

MaTEeMaTHYECKOTO aHAIIN3a, rpados.

€CTECTBEHHOHAYYHbIE U

OGILICHHKCHEPHBIC 3HAHNS; YMers: pearb OOBIKHOBEHHbIE
middepeHManbHbple  YpaBHEHHS — [EPBOTO
Mopsi/IKa;

pemate  auddepeHnnaIbHble  YpaBHEHUS  BBICIINX
MOPSIKOB PAa3JIMYHBIMH METOIAMU;

HCIIOB30BaTh METOJ] BApUALUU ITOCTOSIHHBIX;
(hopMynupoBaTh MaTEMAaTUUYECKYIO IOCTAHOBKY 3aJ1a4H;
IIOCTPOUTh  MaTeMaTH4YecKyl0  MOJElb  IPOCTEHIIero
¢u3n4eckoro  SBIEHUS M AHAJUTUYECKOIO  PELICHHUs
COOTBETCTBYIOLIEH 3a7a4H.

Bnaners: TeXHUKON pelieHs OOBIKHOBEHHBIX
muddepeHIManbHbBIX  YpPAaBHEHUH  [EPBOTO
HOPAJIKA; TEXHUKOU peleHus
midQepeHMaIbHbBIX ~ ypaBHEHHHA  BBICIIUX
MOPSIAKOB PA3JIMYHBIMU METOIAMY;

- TEXHUKON HCIIOJb30BaHUS METOJa Bapualuu

MIOCTOSIHHBIX;

TEXHUKOH TIIOCTAHOBKM MaTE€MaTH4YECKOU 3a/1a4u,
MaTeMaTUYeCKOM MOJENH MpocTeimero (U3N4ecKoro
SIBJICHUS u TEXHUKOM AHAJTUTUIECKOTO petieHus

COOTBeTCTBYIOH_Ieﬁ 3aJa4du.

4. OBIIAA TPYJTOEMKOCTDb JUCIUIIJIMHBI

4.1. O6beM TUCHMILINHBI B 3a4eTHBIX efuHUIax (Bcero) 3 3ET
4.2. no BuaaM y4e0HOii padoThI (B 4acax)

KosnuectBo yacoB (bopma oOyueHHs QYHas)
Bun yueGHO# paboTh Bcero no B ToM uucne no cemecrtpam
IJIaHy 3 4 5
KonTaktHas pabota 54 94
o0y4armuxcs c
penoaaBareaeM
AyZIUTOpPHBIE 3aHATHSL: 54 54
Jlexumnm 18 18
CemuHapel M TpPaKTUYECKHE 6 36
3aHSATHUS
JlaGopatopHbie paboThI
CamocrosiTenpHas paboTta 54 54
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Texymmii KOHTPOJIb | KOHTPOJIbHAS | KOHTPOJIbHASA
(KOJIM4ecTBO U BUA) paborta pabota
Kypcosas pabota

Bunst IPOMEKYTOYHOTO 3auer 3ager
KOHTpOJIsI (9K3aMEH, 3a4eT)

Bcero gacoB no aucouninge 108 108

4.3. Coaep:xanmne TUCUMILIMHBI (MoayJisi). PacnipenesieHue 4acoB o TeMaM U BHAaM
y4eOHoi1 padoThI

Bujapl y4eOHbIX 3aHATHI ®opma
AyIuTOpHbIE 3aHITHS
YAUTOP T EYR— Cantoc TeKyILlero
IIpakTny P B KOHTPOIs1
Bcer TOPHBIE TOSATE IHAHMI
Ha3Banue pa3jaesioB u TeMm €CKHe HHTEpa
o Jlexn padoTbI JbHAs
3aHATHS, KTHBHO
un , N padort
ceMHHap it
NPaKTH a
bl dopme
KYMBI
1 2 3 4 5 6 7 8
Pasnen 1. KauectBeHHas Teopusi 0ObIKHOBEHHBIX U pepeHIIMabHBIX YpaBHEHUN
CTHBIN
1. BBenenue B Teopuio Y
ompoc,
nuddepeHIaTbHBIX
i, T 12 | 2 4 2 R
ypaBHeHuUM. TeopeMsl 0 pelLeHus
CYyILLIECTBOBAaHUU U 3a1a4
€IMHCTBEHHOCTHU PEIICHUS
Pasnen 2. luddepennmansupie ypaBHeHus 1-ro mopsiika
CTHBIN
2. ludpdpepennnanpubie Zn o0
ypaBHeHUs 1-ro mopska. Hprel’i)Ka
JIuneitnbie
12 2 4 2 6 pemenus
muddepeHIanbHbIe 3a71a4,
ypaBuenus (JIY) 1-ro KOHTPOJIBH
nopsiaKa ast pabora
CTHBII
3.YpaBHEHUS B MOJTHBIX y
nudpepennmranax PO
A peHIHMATAX. TIpoBepKa
WuTerpupyromuii penieHust
MHOKUTEJIb. Y paBHEHUS 12 2 4 2 6 3amau
1-ro mopsiaxa,
HEepa3peIIEHHbIE
OTHOCHUTEIIHO
IIPOU3BOJHOM.
THBIN
4. Haxoxnenne ocoObIX ye
8 ompoc,
pewenun J1Y. npoBepKa
Huddepentmanbabie 12 2 4 2 6 permens
YPaBHEHUS BBICIIMX 3aj1au,
MOPSIIKOB KOHTPOJIbH

Dopma A Crpanuna 5u3 16




DenepanbHOE areHTCTBO O 00Pa30BaHHIO
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouas nmporpamma o aucuuruiine «Anddepenenuansupie ypaBHEHUS U
JIMCKPETHAs] MATEMAaTHKa)

| | | | | | ast paGora
Paznen 3. Jluneitabie quddepeHnnanbHble YypaBHEHHS
5. OnHopoaHbIe YCTHBIH
JINHEWHBIC orpoc,
nuddepeHnraiIbHbIe IpoBCpKa
ypaBHEHUS (OJIaY). peLICHIA
Unrerpuposanue OJIIY ¢ sanad,
MOCTOSTHHBIMH 16 3 4 2 9 KOHTPOIBH
as pabora
koaurmeHTamu.
Heonnoponnsie
JIMHEWHbIE
muddepeHIaTbHbIC
ypaBuenus (HJIY).
Paznen 4 Cuctemsl quddepeHnaabHbIX ypaBHeHUN
YCTHBIN
ompoc,
IpoBepKa
gﬂi‘g‘;ﬁ‘g’ﬁzf 14 | 2 6 2 6 | peuwemms
3a/ad,
KOHTPOJIbH
as pabora
YCTHBIN
ompoc,
7.0011€ee peleHue CucTeM TpoBepKa
HJILY. ABTOHOMHBIE 12 2 4 2 6 perieHus
CUCTEMBI 3aj1ady,
KOHTPOJIbH
as pabora
Paznen 5 Mcumncnenue koHeuHbIX pazHocTeil. KomOunaTopHsblit ananus. Teopus rpados
8 PaznoctHbIe YCTHBIH
(peKyppeHTHBIEC) ompoc,
ypaBHEHHS. OcHOBBI TpoBEpKa
xombuHaTopuky. OcHoBbl | 18 3 6 2 g | perleHm
Teopun rpa¢os. 3anad,
KOHTPOJIbH
[TpuknagHbie 3aJ1aun an paGota
TeopHuu rpagos
Bcero 108 18 36 16 54
5. COAEPXAHUE JUCIUIIJIMHbI (MOAYJIS)

Pasznen 1. KauecTBeHHasi Teopusi 00bIKHOBEHHBIX AH(PepeHuHaJbHBIX YPABHECHHI.
Teopempl 0 cywyecmeoganuu u eOUHCMEEHHOCMU PeULeH U
Tema 1. Beeoenue 6 meopuio ougpgpepenyuanvnvix ypasnenuii. 3anayv, NPUBOJAIINE K
muddepeHanbHbIM  ypaBHeHusM ([{Y) — npumepsl. OCHOBHBIE TOHSTHUS W OIpEEICHHUS.
['eomerpuueckass HMHTEpHpeTanuss OOBIKHOBEHHOTO JU(QEepeHINaTIbHOr0 ypaBHEHUs 1-To
nopsinka U ero pemenus. [lone Hampasnenuit. Meton m3oxmmH. 3amada Komm mis Y 1-ro
nopsinka. Teopembr Ileano, Ocryma. VYcnosue Jlunmmma. Teopema O CyIlIeCTBOBaHUU U
eauHcTBeHHOCTH peweHuss Y 1-ro mopsinka. OmnpeneneHusi, cBs3aHHble ¢ 3TUM. MeTon
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nocyienoBaTeabHbIX npuOmmwkennit [lukapa. Ilpomoskenue pemenuii. HenpepbIBHOCT U
riajkasi 3aBUCHUMOCTb pEIIEHUs OT aprymMeHTa, MpaBOMl 4YacTH, HAYaJIbHBIX YCJIOBHH,
napaMeTpoB.

Pasznea 2. IudPepennuanbubie ypaBHeHus 1-ro mopsiaka.

Tema 2. Jluppepenyuansvnovie ypasnenusn 1-20 nopaoka. Jluneitnvle oughghepenyuanvrsle
ypasuenusn (JIIY) 1-20 nopaoka. YpaBHEHHS C pPa3leNAIOUIMMHUCS TEPEMEHHBIMH U
npuBojsmrecs K HuUM. OnHopoanble nuddepeHuanbHple ypaBHEHUS |-ro mopsaka u
npuBoAsamuecs kK HUM. JluHeitHeie muddepennuansabie ypaBHenus (JIAY) 1-ro mopsika.
Meron Jlarpanxka BapuanMH IIPOU3BOJIBHOM INOCTOSHHOM. Meron bepHyin. YpaBHeHUs
bepnysu.

Tema 3. Ypasnenus 6 noauvix ougpgpepenyuanax. Humezpupyrowuit MHOMCUmMEND.
Ypaséuenusa 1-20 nopaoka, nepaspewiénnvie omunocumenvHo npou3eo0Hol . Teopema O
CymeCTBOBAHUU n SIOVMHCTBEHHOCTU peueHmAd . MHTeI‘pT/IpOBaHMe
YPaBHEHUN, Hepas3pelEeHHEX OTHOCUTEJIBHO I[POUMB3BOIOHOM. YpaBHeHMA
JlarpaHxa. YpaBHeHua Kiepo.

Tema 4. Haxooxwcoenue ocoovix pewenuun /Y. /Jugpgpepenyuansnovie ypasnenus ewvicuiux
nopsaokoe OcoOble TOYKH, OCOObIE pelIeHUs, P-AUCKpUMHUHAHTHAs U C-TUCKPUMHHAHTHAs
kpuBble. Orubaromias oaHomapaMmerpuueckoro cemeiicra.. 3agada Kommu. Teopema Komm.
[TonstTe o kpaeBbix 3amadax. [loHmxenwe mnopsaxka AudepeHlnaTbHbIX ypaBHEHUH — Ha
npuMepax.

Paznen 3. JIuneiinbie 1u¢depeHuaIbHbIC YyPABHEHUS.

Tema 5. Oouopoonvie nuneiinvie  ougpgpepenyuanvuvie  ypasuenus  (OJIY).
Dynoamenmanvuvie cucmemvt pewienuit (O®CP) OJIAY. Humezpuposanue OJIY ¢
nocmoannvimu  Kodppuyuenmamu.  Heoonopoonwvie nuneiinvie oughghepenyuanvhvie
ypasnenusn (HJIJIY). CoxpaneHue TUHEHHOCTH 1 oaHopoaHocTH. CBoticTBa pemeruii OJIJIY.
JluneliHast 3aBHCHMOCTh M He3aBUCUMOCTb (GyHKuui. [Ipumepsl. Onpenenurtens BpoHckoro u
Clly4au pelieHus: OJTHOPOAHBIX TUHEHHBIX nuddepenmanbubix ypasaenuit (OJIAY).
®ynnamentanbable cucteMbl pemieHuit (OCP) OJIAY. CroiictBa cemeiictBa pemenuit OJILY.
Haxoxnenue pemenuit OJIY. ®opmyna Octporpanackoro-JInysusis. MaterpupoBanue OJIY
C THOCTOSHHBIMU KO3((uIMeHTaMH. XapaKTepUCTUYECKOe ypaBHEHHE. XapaKTepUCTUUYECKHM
MHorouseH. Ciiydau MpOCThIX M KpaTHbIX KOopHeH. O6miee pemenue. [IpuHuun cynepno3uiuu.
Meron Bapuanuu pou3BOIbHBIX NMOCTOSHHBIX 1 pemenus HJIIY. Uuarerpuposanue HIILY ¢
MOCTOSSHHBIMU KO3 GUIMEHTaMH U CIIEHUalIbHOM MpaBOil YacTbl0 B BHJE MHOIOWIEHA,
KBa3MMHOTOYJIEHA U TAPMOHUKH.

Pasnea 4. Cucremsl 1uddepeHunanbHbIX ypaBHEHHI.

Tema 6. Cucmemwvt /IY. Cucmemur OJI/]Y HopmanbHas cuctema J{Y. ['eomerpudeckuii n
MEXAHUYECKUH CMBICI HOpMallbHbIX cucreM /J[Y. 3amaua Komwm 111 HOpMaJIbHBIX CHCTEM.
Meton cBenenus cuctemsl /Y Kk o1HOMY ypaBHEHHMIO. MeTOA MHTErpupyeMbIX KOMOMHALIUN U
METO/ TocienoBareNbHblXx npuOmpkenuii Ilukapa.. 3amaya Kommu. BexrtopHo-maTpuuHas
3amuck. CroiictBa pemenuit cucrem OJIIY. JlunaeitHas 3aBUCMMOCTh M HE3aBUCHMOCTH
pewmenuii cucremsl OJIIY. Onpenenurens Bpouckoro. ®CP cucrems OJI/Y.

Tema 7. Obwee pewenue cucmem HII/]Y. ABTOHOMHEIe cucTeMsr MeTon Bapualuu
IIPOU3BOJBHBIX MOCTOSAHHBIX st cucteM HII/IY. Matpuna Komm. MHTerpupoBanue cucrem
OJIIY c¢ mnocTosHHBIMH KO3(QGUIMEHTAaMH — CIydad [POCThIX W KpPaTHBIX KOpHEH.
WnrterpupoBanue cuctem HJIJIY ¢ mocTtosHHBIMEH KOX(QQHUIHEHTAMH U CHEIMaIbHON MpaBol
yacTht0.0O0IIee CBOMCTBO TpaeKkTopuil. ['eoMeTpusi aBTOHOMHBIX CHUCTEM — Clydaid HEoCOOOi
TOYKH. ABTOHOMHBIE CUCTEMBI 2-TO TIOPAJKA B OKPECTHOCTH TOUKH ITOKOS — CIy4yaill IOCTOSTHHBIX
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kod¢umeHToB u 00mui. I'modanbHas kapTUHA MOBEACHUS TPACKTOPUN aBTOHOMHBIX CUCTEM —
NIePBBIC MHTETPAITBI, KIIACCU(DUKAIINS IUKIIOB.

Pasznen 5. Mcuncienne KoHedHbIX pasHocTeil. KomOuHaTopHbIii aHaau3. Teopwust
rpados.

Tema 8. Pasnocmuwie (pexkyppenmnwie) ypasuenus. Ochoevl Komounamopuxu. OcHoebl
meopuu cpaghoé Onepatop casura. KoHeuHble pa3HOCTM N-TO mnopsaka. Pa3sHocTHbIE
(pexyppeHTHbIE) ypaBHEHHUsA. PelieHne peKyppeHTHBIX YPaBHEHUH C  MOCTOSHHBIMU
KodpduureHTamMu, aHajorus ¢ peuieHueM auddepeHnnanbHbIX ypaBHEHUH.. OCHOBHBIE
KOMOMHATOpHblEe MNpUHUMIBL. [lepecraHoBkM, pa3melnieHusi, coueranus. bunoMm HbroToHa,
TpeyroiabHuK [lackansg. CBsi3b OMHOMHUANIBHBIX KO3(PHUIMEHTOB CO CIELUUATbHBIMU YUCIIAMHU.
3amaum o pazmenieHusx. [IpousBosamue pynkuuu. I'padpl, oppeHTHpOBaHHBIE TPadBbl, 1EPEBbS,
nec. Ilytn u nukiel Ditnepa. Ilytu m umxnel I'amunbrona. Ilnanapusie rpadwsl. Packpacka
rpadoB. [lpuxraousie 3a0auu meopuu cpagos. 3anada KOMMHUBOSDKEPA. 3aada O KpardaniieM
nytu B rpade. 3agaya o MakcumanbHOM TyTd B rpade. Kanengapunoe mmanuposanue. CeTu u
notoku. [Tapocoueranus.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUA

Pa3zpnen 1. KayecTBeHHasi Teopusi 00bIKHOBEHHBIX IM(PepeHIHATbHBIX YPABHEHHI.
Tema 1. Beeoenue 6 meopuio ougpgpepenyuanvnovix ypaenenui. 3anayu, TPUBOIAIINE K
mubdepeHnranbHbiM ypaBHeHUsIM (YY) — pusuueckue u reomerpuueckue 3aaayu. [locrpoenne
I10JIs1 HanpaBJIeHWH. MeToa H30KIMH. MeTo1 uccienoBanus CBOMCTB pemenus Y.

Paznen 2. Indpepennuaibubie ypaBHenus 1-ro nopsiaka.
Tema 2. Jugpgpepenyuanvuvie ypasnenus 1-20 nopaoka. Jluneiinvie ougpgpepenyuanvhoie
ypasnenusn (JI1Y) 1-20 nopaoka YpaBHEHUA C pa3ACIAIONIMMUCI TIEPEMEHHBIMH H
npuBojsdnecs K HuM. OpHopoanble auddepeHIMaTbHbIE ypaBHEHHs 1-ro mopsaka Hu
npuBosnIrecs kK HUM. [IpoBepka Ha ocoOble perieHus.
JIuneitnsle quddepennmanbabie ypasHenus (JIY) 1-ro nopsaka. Meron Jlarpanka Bapuanuu
MPOU3BOJIbHOMN TOCTOSTHHOM. Meton bepryinnu. Ypasuenus bepnyiuiu.
Tema 3. Ypasuenusa 6 noanvix ougppepenyuanax. Humezpupyrowuii MHOMHCUMETD.
Ypaeuenusa 1-20 nopaoka, nepaspewénnvie omnocumenvno npouzeoonou IIposepka ycnoBus
nonHoro auddepennuana. Cesasp pemenns Y ¢ koadpdunuentamu Y. Haxoxnenue pereHus
yepe3 KpPUBOJIMHEWHBIM HMHTErpan. HaxokJIeHne MHTErpUPYIOIIET0 MHOMKHTENS  Kak
aBTOMOJIENbHOM (yHKIMM X U Y. VHTerpupoBaHue ypaBHEHHH, pa3zpeliaeMblX OTHOCUTEIHHO
MIPOU3BOJHON — HECKOJBKO CEMEHCTB HMHTETPAIbHBIX KpPUBBIX. MHTErpupOBaHME YypaBHEHHU,
pa3pelaeMbplX OTHOCHTEIBHO IEPEMEHHOM — TIapaMETpPUUYECKHUE pEIIEHUs. YpaBHEHUs
Jlarpamxka. Ypasaenus Kiepo. OcoOsie pemenust ypaBaenus: Kiepo.
Tema 4. Haxoorcoenue ocoovix pewenuun /Y. /lugpgpepenyuansuvie ypasnenusn evicuiux
nopsaokos. HaxoxneHne pP-IUCKPUMUHAHTHBIX U C-IHCKpUMHHAHTHBIX KpuBBIX. [locTpoeHue
orubaromux oAHonmapaMmerpuueckux cemeicTB.lloHmkenne mnopsaka auddepeHranTbHbIX
YpPaBHEHHH — OTCYTCTBHE€ MIAAIIUX IPOU3BOJAHBIX, IIOJHAs IPOU3BOAHAS, OTCYTCTBHE
aprymMeHTa, OJHOpoiHas (PyHKIHS.

Paspnen 3. JIuneiinblie 1uddepeHnuaibHbie ypaBHEHHS.
Tema 5. Oomnopoonsvie nuneitnvle  ougpghpepenuyuanvuvie  ypasuenus  (OJIAY).
Dynoamenmanvuvie cucmemwvt pewenuii (O®CP) OJIAY. Humezpuposanue OJIIY c

Dopma A Crpanuna 8us 16




@eﬂepanbﬂoe Ar¢HTCTBO I10 06pa301saﬂmo

. N Dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Pabouas nmporpamma o aucuuruiine «Anddepenenuansupie ypaBHEHUS U
JIMCKPETHAs] MATEMAaTHKa)

nocmoannvimu  KoIpguyuenmamu.  Heoonopoouvie nuneiinvie ouggepenyuanvuvie
ypasuenusn (HJI/[Y). JluneitHas 3aBUCUMOCTb U HE3aBUCHMOCTh cucTeM (QyHKuuii. [loctpoeHue
onpenenutens Bponckoro.llocrpoenue dpynnamenTanpabix cuctem perieHuit OJIJIY. @opmyna
Octporpaackoro-Jlmysmwmuns. WMuaterpupoBanue OJIIY ¢ mnocrosHHBIMEH KO3 QHUIIEHTaMHU.
XapakTepucTUYECKOe YypaBHEHHE. XapaKTEepUCTHUYECKUMH MHorowieH. Cioydau NOpOCTBIX M
KpaTHbIX KopHel.[Ipunuun cyneprozunmu. MeTo Bapualuu MpoOU3BOJIbHBIX MOCTOSIHHBIX JJIS
pemerauss HIIY. UnaterpupoBanue HIIJIY ¢ moctosHHBIMU KO3(pPUIIMEHTAMU U CIICIIHAIBHON
IIPaBOM YaCThIO B BUJIE€ MHOTOUYJIEHA, KBA3UMHOIOUIEHA U TAPMOHUKH.

Pasnea 4. Cucremsl auddepeHunanbHbIX ypaBHEHHUI.
Tema 6. Cucmemot /IY. Cucmemvr OJI/IY. Paznuunble BUIBI 3amucud. MeTom CBEICHHS
cuctembl JIY Kk opHOMYy ypaBHEHMIO. MeTOA MHTETPUPYEMBIX KOMOMHALMM M METO.
nocneAoBaTenbHbIX MpuOmmkenuid Ilukapa. BektopHo-maTpuunas 3amuch 3agaun  Kormmw.
Omnpenenurens Bponckoro. ®CP cuctemst OJI/Y.
Tema 7. Obwee pewenue cucmem HII/IY. Aemonomuvie cucmemsvt. MeTon Bapualuu
MPOU3BOJIBHBIX  MOCTOSIHHBIX g cucteM  HIIJIY. Haxoxnenme wMarpunsl  Komm.
WuterpupoBanue cuctem OJIJIY ¢ mocrossHHbIMU KO3 (dUIIMEHTaMU — ClIy4dau MPOCTHIX U
KpaTHBIX KopHeW. HaTterpupoBanme cuctem HII/IY ¢ mocrosHHBIME KO3(pQUIIUEHTAMU U
CIIELIMAIbHOM ITPABOU YaCThIO.
[loctpoenue rno00anbHOW KapTUHBI IOBEJACHHSI TPAEKTOPUIM ABTOHOMHBIX CHCTEMBI 2-TO
MOPSAIKA B OKPECTHOCTH TOUKH IMOKOS — CITy4ail MOCTOSHHBIX KOA(POUIIUECHTOB U OOIIHIA.

Paznen 5. Ucuucienune koHedHbIX pasHocTeil. KomOunaropusiii anaam3. Teopus
rpagos.

Tema 8. Paznocmuuie (pekyppeHTHble) ypaBHeHHsl. OCHOBbI KOMOMHATOPHKHU.
Teopusi rpadoB. Ilpuknaouvie 3a0auu meopuu c2cpaghoe. Ornepatop casura. KoHeuHble
pasHocTH N-ro mopsaka. Iloctpoenne mHTEpnomsiuuMoHHOro MHoroudneHa Herorona. Pemenne
PEKYpPpPEHTHBIX YpaBHEHHM € MOCTOSHHBIMH Ko3(duurentaMu.OCHOBHbIE KOMOMHATOpPHBIE
NPUHUUIBI. BpluncieHue 4yucia nepecTaHoOBOK, pa3MelleHuid, coderanuil. bunom HreroToHa,
TpeyronbHUK [lackans. CBsizb OMHOMHAIBHBIX KOI(PPHUIIMEHTOB CO CHEIHATBHBIMA YHCIIAMH.
3agaun o pasmemieHusx. Onepanuu ¢ npousBoadauMMu pyHkusmu.. IToctpoenue rpagos.
[Tytu n nukie! Ditnepa (3agada o k€HUrcoepreckux moctax). Ilytu u nuxisl 'aMuiabToHa (3a1a4ya
0 TOJIOBOJIOMKe-10/1eKkaspe). [Inmanapusie rpadsl. Packpacka rpadoB. 3anaya KOMMHUBOSLKEDA.
Haxoxxnenue kparuaiiiero u jaiMHHeHero myteit B rpade. [loctpoenne kaneHaapHOTO IJIaHa
npoekrta. HaxoxxieHne napoco4eTaHuii B CETsX.

7. JABOPATOPHBIE PABOTBI, TIPAKTUKYMBbI

Jlannslit Bu paboThl HE IPEYCMOTPEH YU€OHBIM TUIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Temamuxa KonmpobHbIX padom.

B Teuenue cemecTpa nmperycMOTPEHO IPOBEACHUE TPEX KOHTPOIBHBIX padoT.

Kontposabnasi padora Nel. /luddepenuumanbHble ypaBHeHusi 1-ro mopsiaka.
[TpoBepsieTcst ymenue pemath AuddepeHnraibHble ypaBHeHUs 1-ro mopsaka, MojAcTaHOBKaMu
CBOJIUTH YPaBHEHMS K PaHEE U3YUEHHBIM, Pa3JeiATh IEPEMEHHBIE, IPUMEHATh METO]l Bapualuu
MIPOU3BOJILHONW TOCTOSHHOM, HAaXOAWTh MHTETPUPYIOIINE MHOXKUTEIH, HaXOJUTh OCOObIE
pelLIeHHs KaK Orn0arolyto ceMeicTBa YaCTHBIX PELICHUH.

KontpoabHasi pabora Ne2. Jluneiinble qu¢gepeHnuanbHble YPABHEHHS H CHCTEMbI
auddepenunanbHbix ypaBHeHul. IIpoBepsercss ymeHHMe NOHMKATh IOPSIOK YpaBHEHMS,
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pemate OJIJIY u HJIZY ¢ noctosHHBIMH KO3(DPHUIIMEHTaMH, COCTABISATh U HAXOIUTh KOPHU
XapaKTePUCTHUECKOTO MHOTOUIICHA, HAXOAUTh (PYyHIAMEHTAIbHBIE CUCTEMBI PEILICHH, HAXOIUTh
UHTErpupyemMble KOMOMHAIMK (TIepBble UHTEerpainsl) i cucteM Y, cBoauts cuctemsl Y K
OJIHOMY YpaBHEHUIO, IPUMEHSTh METO/I BapUaIlMH IPOU3BOJIbHBIX TOCTOSHHBIX, ONIPEIEIISTh TUII
0COOBIX TOYEK aBTOHOMHBIX CHUCTEM.

KonTtpouabnasi pabora Ne 3. OcHOBBI AUCKPeTHOH MaTeMaTHKH. [IpoBepsercs TexHuKa
peLICHUs] Pa3HOCTHBIX YPAaBHEHUH C TMOCTOSHHBIMM KO3((UIMEHTaMH, ONEepUPOBaHUS
OMHOMHATIBHBIMH KOX(PPHUIMEHTAMH, 3HAHHE TEOpEeM Teopuu rpadoB, MPUMEHEHHE TEOPUU
rpa¢oB K NPUKIAJHBIM 3a/a4aM.

3asaHusl KOHTPOJIbHBIX PabOT COOTBETCTBYIOT MaTepuaily, OTpaOOTAaHHOMY B JOMAalIHUX
paboTax 1 Ha MPAKTUYECKUX 3aHATHSIX.

9. IEPEYEHbB BOITPOCOB K 3AYETY

1. 3amaun, npuBoasmue K AuPdepeHUUaTbHBIM — ypaBHEHUSM —  (u3MUeckue u
reOMETPUUYECKUE 3aJauH.

ITocTpoenue nosus HanpasBiaeHU. MeTox U30KIIUH.
Mertox uccienoBaHus CBOMCTB pemeHus Ju(epeHInanbHOT0 YpaBHEHUS .
Juddepenunanbuble ypaBHeHH 1-ro nopsiaka.
VYpaBHEeHHUS ¢ pa3AeAIOLIMMUCS IEPEMEHHBIMU U IPUBOAIIMECS K HUM.
. Onnoponuble nuddepeHaIbHble ypaBHEHUs 1-ro HOpsiika M NPHUBOJSAILIMECS K HHUM.
HpOBepKa Ha 0COOBIE PEIICHHUS.

7. Jlunentnsie quddepeHnnanbable ypaBHeHus: 1-ro mopsaka.

8. Merox Jlarpanka Bapuamyu MPOU3BOJILHON MOCTOSHHOM.

9. Meroa bepuymnu. Ypasaenus bepuymmu.
10. VYpaBuenus B noisbx auddepennnanax. Materpupyronuii MHOKuUTENb. [IpoBepka ycmoBus
nojHoro augpdepernuana.

11. CBsa3b pemenus quddepeHInaIbHOro ypaBHeHus ¢ koapduuuentamu nuddepeHuaibHoro
YPaBHEHHS.

12. VHTerpupoBaHue ypaBHEHUH, pa3pemiaeMbIX OTHOCUTEIBHO MTPOU3BOTHOM.

13. VpaBuenus Jlarpanxa.

14. Vpapuenus Knepo. Ocobrie penienust ypaBuenust Kiepo.

15.  IuddepennuanbHple  ypaBHEHUS — BbICIIMX  mopsakoB.  [loHmwkeHwe — mopsiaka
TuddepeHIaIbHbIX ypaBHEHUH.
16. Opnoponusie nuHelHBbIe auddepeHnnanbHbie ypaBHeHHs. JIMHEHHas 3aBHCHMOCTH W
He3aBUCUMOCTb cucteM ¢yHkuuil. [Toctpoenue onpeaenurens Bponckoro.
17. ®ynnameHTaNnbHbIE CUCTEMBI PEIIEHUN OJTHOPOIHBIX JUHEUHBIX U depeHIIMaTbHBIX
ypaBHeHM. IHTerpupoBaHue OJHOPOAHBIX JIUHEHHBIX JU(PepeHIINaTbHbIX YPaBHEHUH C
MOCTOSTHHBIMU KO3 (QULIMEeHTaMHU.
18. IlocTpoenue GpyHAaMEHTAIBHBIX CUCTEM PELICHUNA OIHOPOIHBIX JIMHEHHBIX
muddepeHIaNbHbIX ypaBHEHUH.
19. UnTerpupoBanuie 0JHOPOIHBIX TUHEHHBIX TU(PPEPEHIINATBHBIX ¢ TOCTOSHHBIMU
Kod(ppumeHTaMu. XapakTepuCcTUYeCKoe ypaBHEeHHE. XapaKTepUCTUUECKUH MHOTOUJIEH.
Ciyyau IpOCTBIX U KpaTHBIX KOPHEH.
20. HeomHopoausie nuHelHbIe AudQepeHInanbHbIe ypaBHEHHUS.
21. Metoa BapHaluu NPOU3BOIBHBIX MOCTOSIHHBIX JUISl pEILICHHUsS] HEOJHOPOAHBIX JIMHEHHBIX
nudepeHInaTbHBIX YPaBHEHUM.
22. VHTterpupoBaHie HEOJHOPOAHBIX JIUHEHHBIX TU(PepeHInaTbHbIX YPaBHEHUI

C MOCTOSIHHBIMU KO3(DPUIIMEHTaMU U CIIEIMAIbHON MTPaBOW YacThiO B BUJI€ MHOTOUJICHA.

ok wn
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23. Cucremsl nuddepeHnuanbHbIX ypaBHeHUN. Pa3nununbie BUAbI 3anuch. MeToJl CBeICHUS
cuctembl U PepeHIInaTbHBIX YPABHEHUH K OJJHOMY YPaBHEHHIO.
24. CucteMbl OJHOPOIHBIX JIMHEHHBIX Au(depeHInanbHbIX ypaBHeHHH. BekTopHO-MaTpuyHas

3anuch 3aaun Komm.

25. Omnpenenurens Bponckoro. @yHaaMeHTanbHbIE CHCTEMBI PEIIEHHH CHCTEMbI OJTHOPOIHBIX
JTMHEHHBIX TU(PepeHINaTbHBIX YPaBHEHUH.
26. OO1mee pemeHne CUCTEM HEOTHOPOIHBIX JTMHEHHBIX U hepeHIInaTIbHbIX YPaBHEHUH.
Metoa Bapraluy MPOU3BOIBHBIX MOCTOSTHHBIX JIJISI CHCTEM HEOJIHOPOJIHBIX JIMHEHHBIX

maddepenmanbpix ypaBHenuil. Haxoxnenne matpuist Komm.
27. VHTerpupoBaHKe CUCTEM OJHOPOAHBIX JIMHEHHBIX TU(epeHIINaTbHbIX YPABHEHUH C
HOCTOSTHHBIMU KO3 (QHUIMEHTAMH — CITy4aH MPOCTBIX U KPATHBIX KOPHEH.
28. OcHoBbl KOMOUHATOpUKH. OCHOBHBIE KOMOMHATOPHBIE IPUHIMIIEL. Bbuncienue yncna
IIepECTaHOBOK, Pa3MEIICHU, COUCTaHHH.
29. bunom Hetorona, Tpeyronbauk [lackans. CBs3p OMHOMHATBHBIX KOAPPHUIIMEHTOB CO

CliICouaJdbHbIMU YU CJIaMU.

30. 3amaum 0 pa3MEIICHUSX.
31. OcuoBsl Teopuu rpados. [loctpoenue rpados. [yt u nukis Diinepa .

32. Packpacka rpa¢os.

33. Ilpuknagnsie 3agaun Teopuu rpadoB. 3agaua KOMMHUBOSIKEPA.
34. HaxosxJieHue KpaTyaimiero u JNIMHHEHIIEro myTei B rpade.

10. CAMOCTOSATEJBbHASA PABOTA OBYYAIOLIUXCS

Ha3sBanue pasjesioB u Buj camocTosiTe/ibHOM padoThI O6bem ®opma
TEM (npopabomka yuedonozo mamepuana, B yacax KOHTPOJIAA
peuwienue 3aoau, pepepam, 00K1ao, (nposepka
KOHmMPONbHAA padoma, n0020MmoeKa K pewenusn
coaue 3auema, IK3amena u op.) 3a0au,
pechepama u
op.)
1. Beenenue B reoputo | [Ipopabotka  ydyeGHOro  marepuana, YCTHBIH OTpoc,
b hepeHIaTbHBIX pellenne 3aga4v, MOATOTOBKAa K crade [pOBEPKa
ypaBHeHU. Teopemsl 0 | 3auera. 5 PCIICHIA 33121
CYyILIECTBOBaHUU U
€JIMHCTBEHHOCTHU
pelIeHusl.
2. ludpdepennmansasie | [IpopaboTka  ydueOHOro  Marepuaa, YCTHBIN OTIPOC,
ypaBHeHus 1-ro pelienne 3aga4v, MOATOTOBKAa K caade IIpOBEpKa
nopsiaka. JInnelnele 3ayeTa. 6 PCIICHIA 33121
g depeHImaIbHbIe
ypaBaenus (JIZIY) 1-ro
opsiiKa
3.YpaBHenus B monHeix | [Ipopabotka  yueOHOro  MaTepuarna, YCTHBIH OTIpOC,
muddepeHnmranax. pelienne 3aga4v, MOATOTOBKAa K chade IIpOBEpKa
WuTerpupyrommii 3agera. 6 PpCLICHIS 381124,
MHOKUTED. KOHTpPOJIbHAaA
paborta

YpaBHeHnus 1-ro
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®-Paboyast mporpamma 1o Juciuiuinae «JluddepeHennanbbie ypaBHEHS 1
JUCKPETHaA MaTCMaTHKay
nopsiaKa,
HEpa3peIIEHHbIE
OTHOCHUTEIIBHO
IIPOU3BOJHOM.
YCTHBINA 0IpOC,
4. HaxoxneHue [IpopaboTka  ydyeOHOro  Marepuaia, IpoBepKa
ocoObIX pemenuit JIY. | pemenue 3a7ad4, MMOJITOTOBKA K 5 peieHus 3ajad,
JuddepennmansHbie KOHTPOJILHOM paboTe, IOArOTOBKA K KOHTPOJbHAA
YpaBHEHUS BBICIINX cllaye 3a4era. pabora
MOPSIIKOB.
5. Onnoponnsie | [IpopaboTtka  yueOHOTO  Marepuana, YCTHBIH OTIpoc,
JINHEHBIE peuieHue 3a7ad, IMOArOTOBKA K NpoBEpKa
nuddepeHnraIbHbIC KOHTPOJIbHOM paboTe, TMOATrOTOBKA K pemenus 3ajaad,
ypaBuenust  (OJIIY). | cnaue 3adera. KOHTPOJIbHA
UnTerpupoBanue pabora
OJIZIY ¢ mocTossHHBIMHU 9
koa(urmeHTamu.
Heonnoponnsie
JIMHEHbIE
muddepeHIaTbHbIC
ypaBaenus (HJIY).
6.. Cucremsr 1Y. [IpopaboTka  y4eOHOrOo  Marepuaia, YCTHBII 0IIpoc,
Cuctemsr OJIZTY .. peleHue 3aJ1a4, NOArOTOBKa K IpoBCpKa
KOHTPOJIBHOH paboTe, MOJArOTOBKA K 6 pereHus 3anadg,
c/laye 3ayera. KOHTPOJIbHAA
pabora
7.0061ee pemeHue [IpopaboTka  yuebHOTO  MaTepuana, YCTHBII OTIpoC,
cuctem HITY. peleHne 3a;ay, IMOATOTOBKA K poBEpKa
ABTOHOMHBIE CUCTEMBI | KOHTPOJIBHOM paboTe, MOArOTOBKA K 6 peleHus 3aia4,
c/laye 3ayera. KOHTPOJIbHA
pabora
8 PazHocTHBIE [TpopaboTka  yyeGHOro  Marepuaia, YCTHBIH 011poc,
(peKyppeHTHBIEC) peleHne 3ajad, MOJITOTOBKA K poBepKa
ypaBHeHUs1. OCHOBBI KOHTPOJIbHOH pa0oTe, MOJArOTOBKAa K pemeHus 3ajad,
KOMOHMHATOPHKH. clade 3ayera. 9 KOHTPOJIbHA
OCHOBBI TEOPHH pabora
3ayer

rpados. [IpuxiagHsie
3aJ1auu Teopuu rpadon

11. YYHEBHO-METOANMYECKOE U THOOPMALIMOHHOE OBECIIEYEHHE

JUCHMUIIIAHBI

a) Cniucok peKoOMeH/1yeMO JIMTepaTyphbl

OCHOBHAas

1. S6nonckuii Cepreit BceBomogopuu.

BBenenne B AMCKPETHYIO MaTeMaTUKYy : Yueb.mocoOue JiIst By30B 110

crnen."[Ipuknannas matemaruka" / SI6nonckuit Cepreit BeceBonogouu. - 4-e uzf.,crep. -
Mockasa : Beiciast mikona, 2003. - 384 c. - (Beicmias marematuka). - ISBN 5-06-004681-

8 (B mep.) : 68.00.
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2. bamokesuy, D. JI. JluckperHas matemaTuka : yaeonoe rmocodue / J. JI. bamokeBuy, JI.
®. KoBaneBa, A. H. PomannukoB. — M. : EBpa3uiickuii OTKpbITbII HHCTUTYT, 2012, —
173 c. — ISBN 5-7764-0252-2. — TeKcT : 2JIeKTPOHHBIH // DIEeKTpOHHO-O0NOIMOoTeUHas
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/10661.html

JOMOJHUTEIbHAA
1. MuxeeBa ExnzaBsera AsiekceeBHa.

BBeneHne B JUCKPETHYIO MAaTEMATHKY [ DJIEKTPOHHBIN pecypc] : yued. mocodue ams 1
Kypca ¢ak. MaTemMaTtuku 1 uHpopM. Texnonoruit. Y. 1 / Muxeesa Ennzasera
AnexceesHa; Yul'V, ®MulT. - DnektpoH. TekctoBbie naH. (1 daiin : 6,75 MBb). -
Vaesguosek : Yal'V, 2013.
http://lib.ulsu.ru/MegaPro/Download/MObject/240/Miheeval4.pdf

2. MuxeeBa Enn3aBera AnekceeBHa.

BBenenue B AUCKPETHYIO MaTeMATUKY [ DJIEKTPOHHBIN pecypc] : yuebd. mocobue s 1
Kypca (ak. MaTeMaTHKH, HHPOpM. 1 aBuall. TexHonoruit. Y. 2 / Muxeesa EnnzaBera
AnexceeBHa; Yiul'Y, ®DMUNAT. - DnekTpoH. TekcToBble naH. (1 ¢aiin : 1,48 MO). -
Viesraosck : Yal'V, 2016
http:/lib.ulsu.ru/MegaPro/Download/MObject/248/Miheeva2016-2.pdf

3. Hduddepenunanbubie 1 HHTETpalibHbIE YpaBHEHUS. BapraliioHHOE HCYHCIICHUE : B
npuMmepax u 3amadax / A. b. Bacunbesa [u ap.]. - Mocksa : @usmariut, 2003. - 432 ¢. -
(Kypc BbIicmieit MaTemaTtuku 1 MaTematnieckoil pusuxu. Beim. 10). - ISBN 5-9221-0276-
1 (B mep.) : 218.50.

4. COopHUK 3a/1a4 1o BbIciiel Mmarematuke B 4 4. Yacts 3 : yueOHOe ocodue s
npukiagHoro 6akanaspuara / A. C. IlocnienoB [u ap.] ; mox penakiueit A. C.
[TocnienoBa. — Mocksa : M3narensctBo IOpaiit, 2019. — 395 c. — (bakanasp.
[Mpuknaxnoii kype). — ISBN 978-5-9916-7930-5. — Texcr : anextponHsIi / DBC
FOpaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/434614

yueOHO-MeTOoAnYeCcKas |
1. MuxeeBa EnuzaBera AnekceeBHa. J[uckpeTHas mareMaTuka [ DJIeKTPOHHBINA pecypc] :
yueb.-metoa. nocodue i 1 u 2 KypcoB (pak. MaTeMaTUKU U UH(POPM. TEXHOJIOTHIL /
MuxeeBa EnnzaBera AnekceeBna; Yal'V, dak. MareMaTHKU U HHPOPM. TEXHOJOTHUH. -
DOnekTpoH. TekcToBble AaH. (1 daiin : 4,63 M6). - Yaesnosck : Yal'VY, 2008.
http:/lib.ulsu.ru/MegaPro/Download/MObject/221/Miheeva4.pdf

CoriacoBaHo:

DINGLAL) OOC L 1 Y/ 4 ) 4
lod - dLdt-pb Pyt~ . A .G ) <Y
CRARAPE = it s | tawelba AV | - |/
JIO/KHOCTB COTPYAHHKA Hay4HOH OMOTHOTEKH OHO MOAIHCH aara

0) [Iporpammuoe odecnieuenne: MoitOduc Cranaapthsiii, AnbT Pabouas cranims 8.
B) IIpodeccuonanbubie 0a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE CHCTEMBbI !

1. Dy1eKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI:
1.1. IPRboOKS : snexTpoHHO-OMOIMOTEYHAs cUCTeMa © callT / rpynmna KkoMmnanuid A [Tu
Ap Menma. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mist
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3apEerucTpUp. Mojab30BaTeseH. - TEKCT : 2JIeKTPOHHBIH.

1.2. FOPAHUT : snextpoHHO-OMOMMOTEUHas cucTema : caiit / OO0 DieKTpoHHOE
m3parensctBo FOPAWT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyNa: ISl 3apETUCTPUP. MOJb30BaTENEH. - TEKCT : 3JIIEKTPOHHBIM.

1.3. KoHCyJbTaHT CTyA€HTa : JJICKTPOHHO-OMOMMoTeuHass cucrema : cabt / OOO
ITonmurexpecypc. — Mocksa, [2020]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum goctyma: mis
3apPETUCTPUP. MOJIb30BATENEH. — TEKCT : JIEKTPOHHBIN.

1.4. Jlanb : 3nekTpoHHO-OMOMMoTeyHas cuctema : cat / OO0 OBbC Jlanb. — CaHKT-
[MerepOypr, [2020]. — URL: https://e.lanbook.com. — Pexum pocryma: misi 3aperucTpup.
oJIb30BaTeneil. — TeKCT : AIeKTPOHHBIN.

1.5. Znanium.com : 3yeKTpoHHO-OMONMoTeYHass cucrema : caut / OOO 3HaHuyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum moctyma : Ui 3aperucTpup.
IIOJIB30BaTENEH. - TEKCT : AIEKTPOHHBIN.

1.6. Clinical Collection : komnekuus 111 MEAMIUHCKMX YHHBEPCUTETOB, KJIMHHUK,
MEIUIIMHCKUX OnOIMOTEK // EBSCOhost : [mopraut]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pesxum jtocTyma : ajisi aBTOPHU3. MoJib3oBaresiei. — TeKCT :
3JIEKTPOHHBIMN.

2. KoncyabranutIlimoc [DnekTpoHHBINA pecypc]: cripaBouHas mpaBoBas cucrema. /000
«Koncynpranr [Imroc» - DnexktpoH. nas. - Mocksa : Koncynsrantl Intoc, [2020].

3. Ba3bl JaHHBIX EPUOTUIECKUX U3TAHMIA:

3.1. ba3a qaHHBIX NePUOAUYECKUX U3IaHMIi : dTeKTpoHHbIe )xypHaisl / OO0 UBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum goctyma : s
aBTOPHU3. NOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snekrponHas OuOmmoreka : caiitr / OOO Hayunas
OnekTponHas bubnmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nocrymna : mis
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : anextponnas 6ubnuoreka / M1 I'pedbennukos. — Mockaa, [2020].
— URL: https://id2.action-media.ru/Personal/Products. — Pexum mgoctyma : Ui aBTOPH3.
nosb30BaTenen. — TeKCT : 2JIEKTPOHHBIM.

4. HauuoHaabHasi JJIeKTPOHHAasA OuOJMOTeKa : DJIEKTpOHHas OubOIMOTEKa
(benepanbHas rocynapcTBeHHast HH(GOpMAIMOHHAs CUCTeMA : CalT / MUHHUCTEPCTBO KYJIbTYpPbI
P® ; PI'b. — Mocksa, [2020]. — URL: https://H36.pd. — Pexxum moctyna : Juisi oab30BaTenen
Hay4yHOU OmMOMmoTexku. — TeKCT : AIeKTPOHHBIN.

5. SMART Imagebase 1l EBSCOhost : [mopTau]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum moctyma : Juis aBTOPH3.
noJib3oBaresei. — M3o0pakeHue : 37eKTPOHHBIE.

6. ®enepanbHbie ”HGOPMAITHOHHO-00pa30BaTe/IbHbIE MOPTAJIbI:

6.1. EnnHoe OKHO jocTyna K o0pa3oBaTelbHBIM pecypcaMm : (eaepanbHbId mopTan /
yupemurens OPrAOY IO HPI'OIl n UT. — URL: http://window.edu.ru/. — Teker
AJIEKTPOHHBIN.

6.2. Poccuiickoe obpa3zoBanme : ¢denepanbHblii nopran / yupenutens ®IAOY IO
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TekcT : 37eKTPOHHBIMA.

7. O6pa3oBaresibHbIe pecypebl Yal'y:

7.1. Dnexkrponnas oubanorexka Yal'y : mogyne ABUC Mera-ITPO / OOO «/lata
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/\Web. — Pexum moctyna : ajis mojb3oBarenen
Hay4yHOU OubmuoTexu. — TeKCT : AIeKTPOHHBIN.

7.2. O6pasoBarteanHnblii moptaa Yal'y. — URL: http://edu.ulsu.ru. — Pexxum nocryna :
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JUJISL 3aPETUCTP. MOJIb30BaTeNeld. — TEeKCT : AJEKTPOHHBIH.
CornacoBaHo: ; T
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI:
Ayautopuu JUisl IPOBEACHUS JEKIUN, CEMUHAPCKUX 3aHATHUH, ISl IPOBEACHUS TEKYIIETO

KOHTPOJIA U HpOMC)KYTOHHOﬁ aTTeCTalluy, I'PYHIIIOBBIX U HHAUBUAYAJIbHBIX KOHcyHBTaHHﬁ.

AyauTOpUH YKOMILUIEKTOBAHBI —CIEIUATU3UPOBAHHON MeOenblo, y4eOHOH OCKOM.
[Tomemienuss Juisi CaMOCTOSITENIbHOM pabOThI  OCHAILEHBl KOMIIBIOTEPHOM TEXHUKOM ¢
BO3MOXKHOCTBIO MOJAKIIIOYEHUsI K ceTH «MHTepHEeT» M obecreueHHMeM AOCTyNa K AJIEKTPOHHOM
UH(POMAIIMOHHO-00pa30BaTEILHON Cpejie, JIEKTPOHHO-OMOIMOTEYHON CHCTEME.

13. CIIEIMAJIBHBIE YCJIOBUSA JJIS1 OBYYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOKHOCTSAMMH 310POBbA
B cinyyae HeoOXogumocTH, o0OydaroLMMcs M3 4YMCIa JIML C OrPaHUYEHHBIMU

BO3MOXKHOCTSIMH 3JI0pOBbsl (10 3asBJICHHUIO OOYyYaroIIerocsi) MOTYT MpPEUIarathCsi OIHH U3
CJIICAYIOUIMX BapUaHTOB BOCHPHUATHS HHGOPMAIMA C YYETOM MX HWHIAMBUIYaIbHBIX
MICUXO(PU3NIESCKUX OCOOCHHOCTEH:

— J7Is1 TUI] C HAapyIIEHUSIMU 3pEHUs: B IeYaTHOM opMe yBeTnueHHbIM MPpUPTOM; B hopme
AJIEKTPOHHOTO JIOKyMeHTa; B (opme aynuodaiina (mepeBoa ydeOHBIX MaTepuanoB B
aynuodopmart); B medaTHoW ¢opme Ha s3bike bpaiins; MHAMBHIyalbHbIE KOHCYJIBTALMH C
HpUBJICUEHUEM TH(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAJIbHBIE 3aJaHNs M KOHCYJIbTALIUY;

—JUIsL JIUI] C HapyLUIeHWsMHU CiyXa: B Ie4aTHOM ¢opme; B (QopMme 3IEKTPOHHOIO
JIOKYMEHTAa; BUieoMaTepHalIbl C CyOTUTpaMu; MHIUBUAYaJIbHbIE KOHCYJIBTAIMH C IPUBICUECHHEM
CYpZIOTIepEeBOJUNKA; HHANBUYaIbHbIE 3aJaHUS U KOHCYJIbTAlUH;

— JUIA JIUI C HapyIICHUSIMH OIOPHO-JBUTATENILHOTO ammapara: B rmedaTHod Qopme; B
dbopme SIEKTPOHHOTO [OKyMeHTa; B (opme aynuodaiiyia; WHIUBUIyAbHBIC 3aJaHUS U
KOHCYJIbTAINH.

C;L
Pa3pa6orunk % — JOLEHT Yuaiikun B.B.

TMOJIUCH JIOJIKHOCTh DdUO
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