MunuctepetBo o6pa3oBanus U Hayku PO
VbSHOBCKHIA rOCY1apCTBEHHBIH YHHBEPCUTET

®-Pabouas nporpamMma 1o AUCUMILTHHE

pelIeHrneM
oT «16» uroHS
ITpencenarens

PABOYAS [TIPOTPAMMA
HuciumumHa | JuddepeHnuanbHbie ypaBHEHUS
@akynpTeT MaremaTiku, UHQOPMAIIMOHHBIX H aBUAIITHOHHBIX TEXHOJIOTHI
Kagenpa WHdopMaIioHHO# 6€30I1aCHOCTH B TEOPUH YIIPaBIICHHS
Kype 2

Hanpasnenue: 01.03.02 «IIpuxiansas MaTeMaTuKa U HHGOPMATHKAY
KOO HanpaeneHus (CneyuanbHoCmu), NOTHoe HaUMeHOBaHue

HaIIpaBJICHHOCTBZ «I/IMI/IT@I/IOHHOC MOACJIUPOBAHUEC U aHAIN3 JAHHBIX»

NOJIHOe HauUMeHo8aHue

®opma oOyueHHs:_ OouHAas

OUHAZ, 30YHAS, OYHO-3A0YHASA (YKA3AMb MONLKO Mme, KOMOpble Peanu3yomces,)
Jlara BBeneHus B y4eOHBIH nporece Yal'V: «1» cenrabps 2020 r.
IIporpamMMa aKkTyaIM3HpoBaHa Ha 3acenanuu kadenpsr: npotokon Ne 7/ or 4 € 920 o7 r.

[TporpamMma akTyaau3upoBaHa Ha 3aceiaHUH Kadeapel: TpoToKoa Ne oT 20 T.
[TporpammMa akTyalu3upoBaHa Ha 3acelaHuH Kadeapsl: poTokoa Ne oT 20 I

Ceegnenus o pazpaboTymKax:

10)%(0) Kadenpa JIOmKHOCTh, yueHas CTENIeHb, 3BaHUE
IOpreBa Osnbra JImutpreBHa NbuTVY JIOLIEHT, K.()-M.H, JOIIEHT
COI'JTACOBAHO COI'JTACOBAHO
3asenyrouiuii kadenpoii HHHOpMaLMOHHON 3aBenyromuii BeIycKaroniei kadeapsl npukiagHoi
0€30MacHOCTH U TCOPHH YIIPABJICHUA, MaT€MaTUKH

peau3yromeil JUCUHUILIUHY

i

1/% / Anmpees A.C. / % a ByToB A.A. /

Toyfics ~ @HO Moomuco 7 DHO
/0 OFC 2028 /606 200

®opma A Crpannua 1u3 11



MunmctepeTBo 00paszoBaHus U Hayku PO dopma
Y1bAHOBCKHH rOCY1apCTBEHHbIH YHUBEPCHTET P

®-Pabouas nporpamma o JMCLHIINHE

1. HEJIK U 3AJAYU U3YUYEHUA JUCLUUIIJINHDbI

IlenssMu ¥ 3agayaMy OCBOEHHUS AMCLMIUIUHBI B 0OjacTH OOyYeHHs, BOCIHTAHHS H
pa3BuTusi, coorBeTcTBYIOMMMU 1ensim OITOTL, sBnsroTes:
e  u3yyeHue 6A30BbIX MOHATHH TeopuH AU QepeHIIHATHHBIX YPaBHEHUH;
®  OCBOCHHME OCHOBHBIX MPUEMOB PEIIECHHUS MPAKTUUECKUX 3a7a4 110 TeMaM JHUCIHUILIHHBL,
e  npuoOpeTeHHe onbITa paboThl ¢ MATEMATUYECKOW U CBA3aHHOM C MaTeMaTUKOW HAY4YHOM
¥ y4eOHO TuTepaTypoii;
®  pa3BUTHE UETKOIO JJOTMUECKOT'O MBIILICHHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucuumnba  «/luddepeHnnanbabple  YpaBHEHUS» OTHOCHTCS — 00s3aTeIbHOM  4acTH
quciuiuind OIIOIT mo nampasnenuto 01.03.02 «llpuxnannas MatemaTHka W HHPOPMATHKA)
HanpaBjieHHocTH «MMuTamonHoe MoaenupoBaHue U aHaimm3 gaHHbix» (b1.0.02).

Jlannast qucuumiivHa Oa3upyeTcsi Ha BXOIHBIX 3HAHUSIX, YMEHHUSX, HABBIKAX W KOMITETEHIUSAX
CTYJEHTa, MOJIyUEHHBIX Ha CIEAYIOUMX TUCHUIUINHAX— «BBeneHne B MaTeMaTuky», «
Uudopmaruka u mporpamMMupoBaHHEe», « Anredpa U reoMeTpus», « KoMOHHaTopukay, «
Maremaruueckuii anaiuzy, «JluckpeTHas MaTeMaTUKa U MaTeMaTuuecKas JIOruKay.

Pe3ynbrarel 0OCBOCHMS JUCLMILIMHBI OyAyT HEOOXOAUMBI s JajbHEHIero npouecca o0y4eHus
B paMKax MO3TANHOTro (GOpMHUPOBAHUS KOMIIETECHIIMH MPU U3YyYEHUH MOCIEAYIOUIUX JUCIUTIIMH —
«DyHKIMOHAIBbHBIA aHamu3y», «Dusukay, «OnepaluoHHbIe CUCTEMbD), «UHCIIEHHBIE METOIBI», «
Teopust cuctem U cUCTeMHBIM aHanu3», « Moxaenu ¢usuonorun», « CTaTUCTHYECKHE MAKEThI
00paboTku aaHHbIX» , «Teopus BeposITHOCTEH W MaTemMaTH4ecKass CTaTHCTHKa», « Teopus
CllyyalHbIX TIpolieccoB», « KoMIUIeKCHBIM — aHan3y, «IlpenenvHbie  TEoOpeMbl IS
CEMUMAapTHUHTaIOBY, « Teopus Urp U UccieaoBaHue onepanuit» «JlonoJHUTEIbHbIE TJIaBbl TEOPUH
BEPOSITHOCTEW», «J|OMOJIHUTENbHBIE TJIaBbl MATEMATUUYECKONH CTATUCTUKWY, «JlOMOTHUTENbHBIE
TJIaBbl TEOPUHU CIIYYaMHBIX MpoieccoBy, « Teopus ciaydaiHbx Omyxaanuii», « Teopusi MaccoBOro
obciyxuBanusiy, «lIporpammupoBanue Ha Pythony, «Ympamisembie cTOXaCTHUECKHE CHCTEMBI
naHHBIX», «CHcTeMbl TNpUHSATHS perneHuid», «Mudopmaruzanus oOmectBa», «OCHOBBI
HeUpOHHBIX ceTei», «I[lpepaumnioMuas npaktuka», «l'ocygapcTBeHHas MUTOroBasi aTrTeCTalUsy,
«BpIMoOIHEHUE U 3alUTa BBITYCKHON KBATH()UKAUOHHONW pabOTh».

Jlisi OCBOGHMSI JUCUUIUIMHBI CTYACHT JOJDKEH UMETh CIIEAYIOUIME «BXOJHBIC» 3HAHUS,

YMEHHSI, HABBIKUA U KOMIIETEHIIUHU:
e CrnocoOHOCTh K CaMOOPraHU3alii U caMo00pa3oBaHUIO;
® CrHOCOOHOCTh KOPPEKTHO MPUMEHSATH IMPH PELICHUH MPOoPEeCCHOHATbHBIX 3ajad ammapar
MaTeMaTH4eCKOro aHajiu3a, TeOMETPUH, alreOpsl.

3. IEPEYEHDb IINTAHUPYEMBbIX PE3YJIbTATOB ObYYEHMUSA 110 AUCHUIIJIMHE
(MOAYJIIO), COTHECEHBIX C INTAHUPYEMBIMH PE3YJIBTATAMA OCBOEHMU
OBPA30OBATEJIBHOU ITPOT'PAMMBI

[Tporiecc  u3ydenuss aucuuiUinHbl «J{uddepeHnnanbHple  ypaBHEHUs» HaNpaBlieH Ha
(OpMHPOBAHHUE CIIEAYIOIIUX KOMIETEHIHH.

Kon u  HauMmeHoBaHue  peanusyemol | [lepedeHb mIaHMpyeMbIX pe3yJbTaTOB OOy4eHHUs 10
KOMIETEHLIMU JUCLIUMIUIMHE (MOZYJIKO), COOTHECEHHbIX C WHAMKATOPaMu
JOCTHIKEHHS] KOMITETEHLIUH
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MunmuctepctBo o0pasoBanus u Hayku PO
Y bAHOBCKHIA roc iy Gopua
] VapCTBEHHBIH YHHBEPCHTET
®-Pabouas nporpamma o JUCLUILIHHE
OIlK-1 —  CnoCOOHOCTb  TPUMEHSTH | 3HAThb:
€CTECTBEHHOHAYUYHbIE U OOLIeMHKEHEPHbIE . oTpesesieHue ¢ hepeHIaTBHOTO

3HaHUs, METOJIbl MATEMaTHYECKOro aHajivsa ypaBHEHUSI, OOILNEro M 4YaCTHOIO pPEIIEHUS, HX
W MONENMPOBAHHS, TeOpeTMYeckoro M | T'COMETPHYECKUH CMBICI;

SKCINEPUMEHTAJIBHOIO ucclie10BaHus B ® o0u1yio TCOPHIO JMHEHHBIX
NPO(ECCHOHABHOM 1eATELHOCTH OTHOPOJIHBIX U HEOJHOPOIHBIX U PepeHIINATbHBIX
YpaBHEHHUH;
. CXEMBI peLIeHus JIMHEHHBIX
nudPepeHIMATBHBIX YPaBHEHUN € IOCTOSIHHBIMH
K03 PHUITHEHTAMH;
« CXEMbl pELICHUS CUCTEM JIMHEHHBIX
OIK-2- CTIOCOBHOCTE MPHMEHSATD mu(depeHIIMaTbHBIX YPAaBHEHUH € MOCTOSHHBIMHU
(byHaamMeHTabHbIE 3HAHMS, MOJIyYEHHbIE B KodbuimenTamu;
VYmeTs:
obsacTu MaTeMaTHYeCKHUX u (unu)
e  KJIacCU(PUIUPOBATH g epeHuanbHbIe

€CTCCTBCHHBIX HAYK, W HCIOJIb30BaThb HUX B
ypaBHEHUsI U IPUMEHSATh HEOOXOJMMbIE METO/Ibl

JUIS pELICHUs] ITUX YPaBHEHUM;

° pelars JINHEHHBIE
nuddepeHnraibHble YPaBHEHUS. N-IO MOPsIKa U
CHUCTEM JIMHEWHBIX YPAaBHEHUN C IOCTOSHHBIMH
KO3 PUIEHTaAMH;

. UCII0JIb30BaTh
MareMaTH4YecKHi  amnmapaT JUis  OCBOECHMS

npodeccuoHaIbHOM AeSTebHOCTH

GIES - encupliion paichwn N TEOPETHYECKMX  OCHOB W IIPAKTHYECKOIO

UCII0JIb30BAHUS (PU3NYECKUX METOJIOB.
s pewieHMs  3agad B 00JaCTH | Bpapers:

MO)IHC‘)HU,HPOBaTb MaTe€éMaTH4YE€CKHUE MOJIC/IU

PO eccHOHabHOM NesTEIbHOCTH ® METOJaMH peleHus G hepeHIMaTbHBIX
yYpPaBHEHUH [IEPBOro MOPAIKA;
® METOJaMHU peLIeHus JIMHENHBIX

nuddepeHnuanbHbIX YPaBHEHUH N-I0 MOpsIKa
C MOCTOSIHHBIMH K03 purrieHTaMu

e HABBIKAMHM  HCIIOJBb30BAHHMS  MaTEMaTHYECKOIo
armapara Juisi pereHus Gu3nIecKux 3aaau.

4. OBIIAA TPYJTOEMKOCTDH JNCIHUIIJINHBI
4.1. O6beM JUCHHUILIMHBI B 3249€THBIX eIHHHIAX (Bcero) 4.

4.2. O0beM JUCUHILTHHBI 110 BHIaM Y4e0HO0i padoThl:

Konuuecmeo uacos (ghopma obyuenus -
OHeBHaA)

Buo yueonou pabomoi Bcezo B m.u. no cemecmpam

no

naany 3 -
KonraktHas paboTa 90 90 .
obyuaromuxes ¢
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MuhucTepeTBo 00pa3oBanus U Hayku PO

. . dopma
VbSHOBCKHIT TOCY/1apCTBEHHBIN YHUBEPCUTET p

d-Pabouas nporpamMma 1o JUCLHUILIMHE

nperoiaBareaem
AyauTOpHBIE 3aHATHUS:
o Jlexmuu 36 36 -
o [lpakTHueckue u
P 54 54/6%
CEMHHApPCKUE 3aHSTUS
e JlaGoparopHbie
paboThI i
(mabopatopHbIii
IIPAKTHKYM)
CamocTosiTenbHast
18 18 -
pabota
IPOBEPKa
®opma TeKyLIero PEBS
" peleHus
KOHTPOJISI 3HAHUU U
3amad, 2
KOHTPOJIsL -
o KOHTPOJIbHbBIE
CaMOCTOSITENTbHOM
paboTsl, 2
paboThI
KOJUIOKBUYMA
Kypcoas pabora - - -
DK3ameH - - -
Bcero yacos o
144 144/6* -
AUCHUILINHE
Busibl mpoMeKyTO4HOR
9K3aMEH HK3aMEH
arrecTaluu (PK3aMeH, -
36 36
3a4eT)
OO01ast TpPyA0EMKOCTE B 4 4
3a4. e]1.

*MHTepaKTUBHbIC 3aHATHU
B ciyuae HeOOXOAMMOCTH — HCIMOJB30BaHWS B  y4eOHOM MPOLECCE  HACTUYHO/MCKIHOYMTENbHO
JIMCTAHLIMOHHBIX O0pa30BaTE/IbHBIX TEXHOJIOTHH B Tab/MLE Yepe3 Cliell yKa3blBaeTCs KOJAMYECTBO 4YacoB
pa6otbl TIIC ¢ oby4arouwmmMucs s TIPOBECHHS 3aHATHI B MCTAHLMOHHOM (hopmaTe ¢ NPUMEHEHHEM
3JIEKTPOHHOIO 00yUYEeHMUSI.

4.3. CojepikaHue IHCHMILTHHBIL. PacripeiesieHne 4acoB 0 TeMaM H BUaM y4eOHOi padoThL:
®dopma 00yueHus O4Has

Buabl yueOHBIX 3aHSITHI ®opma
AyAHTOpHBbIE 3aHATHS TEeKyIIero
Haspanue Bcero HS::;: ) ﬂoapﬁ:flzT 3:::;:1?;:1 5:::::: KOHTpO{m
pa3aesioB H TeM Jlekn . 3HAHUH
. 3aHATHS, | PabdoThI, BHOM Hasi
CeMHHAp | NPAKTHK popme pabora
bl YMBI
1 2 3 4 5 6 7
Pasnen 1. luddepennnaibubie ypaBHEHHs NIEPBOro MopsiaKa
1. 50 18 24 8 JlomamHaue
Jluddepenunans 3a/laHus,

Dopma A Crpanuua 4u3 11




MunucrepcTo oOpasoBanus U Hayku PO
Y bsIHOBCKHIA rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouas nporpamma no JMCUMILIHHE

®

HbIC YPaBHEHUS KOJUZIOKBHYM,
IIepBOrO MopsiaKa KOHTPOJIbHAS
pabora
Pasnen 2. CucteMbl JIMHEHHBIX YPABHEHUH H JIHHEIHbIC N-T'0 MOPSAIKA
2. HopmanbHbie 18 6 10 2 Jlomamnue
CHCTEMBI 3aJlaHus,
muddepeHIaIbLH KOJUJIOKBUYM,
BIX YPaBHEHHH KOHTPOJIbHAS
paboTta
3. Jluneiinple 20 6 10 4 Jlomainue
CHCTEMBI 3aaHus,
ypaBHEHHIA. KOJUIOKBHYM,
KOHTPOJIbHAS
pabora
4.Jlunerinbie 20 6 10 4 Jlomaninue
ypaBHEHHUSI N-TO 3aJJaHusl,
nopsijika KOJIJIOKBUYM,
KOHTPOJIbHAS
pabora
Wtoro 108 36 54 18

5. COAEP KAHUE JUCHUIIVIMHBI (MOYJIS)

Paznen 1. luddepenunanbHbie ypaBHEHHs MIEPBOTo MOPSAKA.

Tema 1. {uddepennnanbHoe ypaBHEeHHE N1€PBOIo MOPSAKA.

OcHoBHble onpeeienus. MuTerpanpHbie kpuBble. 3anava Komm. YactHoe u ofuiee pelieHus.
Metoapl pelieHnst TpocTerinux auddepeHInaIbHbIX YpaBHEHUH nepBoro nopsaka. Teopembl
CYLIECTBOBAHUS ¥  €IMHCTBeHHOCTH pemeHuss 3agayn  Komm. [lonnble  peuenus.
JlupdepeHnuanbuble  ypaBHEHUS IE€PBOrO  IOpsAAKa, HE  pa3pelieHHble  OTHOCUTEIIBHO
MPOU3BOIHOM.

Pasznen 2. Cucrembl JIMHEHHBIX YPABHEHHI H JIMHEHHbIE N-I'0 NOPSIAKA.

Tema 2. HopmaiibHble cucTeMbl JH((epeHIHATbHBIX Y PABHEHHIA.

Cuctembl nuddepeHiansubix  ypaBHeHuit. Hopmanbueiii Bua. 3amaua Komm. Teopembl
CYLIECTBOBAHMSI M €IMHCTBEHHOCTH perneHust. CleacTBust s OJHOro Au(QepeHIHanibHOro
ypaBHEHHMS N-TO MOPSIIKA.

Tema 3. JInneiinbie cucTeMbl ypaBHEHHHH.

OcHoBHble cBoiicTBa pemenuit. Omnpenenurens Bpouckoro. IlpocrtpancTBo — perneHui.
dyHaMeHTalbHbIe cHCTeMbl pemeHuil. [locTpoenne obmero peueHus. JIMHEWHbIE CHCTEMBI €
noCTOsHHBIMU Kod(durentamu. CTpykTypa QyHIaMeHTaIbHON MaTPHIIBL.

Tema 4. luddepeHunabHbie YPAaBHEHHS N-I'0 MOPSIKA.

OnnopoaHoe nuHelHoe ypaBHeHne. OnpenenuTens Bporckoro u ero coiictea. HeoxHopoaHoe
JAMHEHHOoe ypaBHeHHE. MeTOoa BapHally IPOM3BOJIBHBIX MOCTOSHHBIX. JIMHEHHOE ypaBHEHHE C
IOCTOSHHBIME ~ Kod(puimentamu. XapakrtepucTuueckoe ypasHeHue. Iloctpoenue o0miero
petieHus. YpaBHEHHUS B YACTHBIX IPOU3BOIHBIX IIEPBOTO TMOPSIKA.
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MunncrepeTBo 00pazoBaHus U Hayku PdD F—
Y AbAHOBCKHMI rOCY/1apCTBEHHBINH YHHBEPCHTET P!

®-Pabouast nporpamma 1o AMCLUHUILIHHE

6. TEMbI IPAKTUYECKUX U CEMUHAPCKHX 3AHATHUM

Tema 1. Jluddepennransroe ypaBHeHHE TIEPBOTO MOPsIKA (IPAKTUYECKUE 3aHATHS )
Wurerpanbubie kpusble. 3amada Komm. YactHoe u oOmiee pemreHus. MeToasl peLIeHHs
npoctedmux U QepeHnnanbHbIX  ypaBHEHHH TepBoro mopsaka. JluddepeHunanbHbie
YPaBHEHHS MEPBOrO NOPAIKA, HE Pa3pelIMMble OTHOCUTENILHO IIPOU3BOIHOM.

Tema 2.Hopmanbhele cuctemMbl audhepeHIHaIbHBIX YPaBHEHHH (IIPAKTHUECKHE 3aHATHS)
YcroitunBocTh. JInHelHbIe ypaBHEHNUs! B YACTHBIX TIPOU3BO/IHBIX TIEPBOTO MOPSIKA.

Cucrempl tuddepennunanbubIx ypaBHeHuil. [IpuBenerne k HopmaibHOMY BHIY. 3anada Komu.
Tema 3. JIuneiinble cucTeMbl ypaBHEHUH (MIPaKTUUYECKHE 3aHATH)

QyHaaMeHTaIbHbIE cUcTeMbl pemieHuit. IlocTpoenue obimero pernenusi. JINHEHHBIE CUCTEMBI C
MOCTOSHHBIMU KO3 duientamu. CTpyKTypa QyHAaMEHTATbHON MATPHIIBL.

Tema 4. Jludpdepeniyansaple ypaBHEHHUsI N-I0 NOpsAKa (IPaKTHYECKHUE 3aHATHS).

Onnopoanoe nuHeiHoe ypaBHeHue. HeomHoponHoe nMHeHHOe ypaBHeHHe. MeToj Bapualyuu
MPOU3BOJIbHBIX IOCTOSHHBIX. JIMHEHHOE ypaBHEHME C TOCTOSIHHBIMH KO3 (HIIHEHTAMH.
XapakTepuctuueckoe ypaBHeHue. HaxoxneHue oOmiero pemreHusi. Pelnenue JuMHEWHBIX
YPaBHEHUH B YaCTHBIX IPOM3BOIHBIX MIEPBOTO MOPSIIKA.

7. JABOPATOPHBIE PABOTBI (IABOPATOPHBIN IPAKTUKYM)
ITporpammoii He perycMOTpPEHO.

8. TEMATHKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®GEPATOB

Temaruka KOHTPOJIBHBIX paboT.
Konmponvnaa paboma Nel. «Y paBHEHUS TIEPBOTO MOPSAKAY:

1) onHOpOHOE YpaBHEHHE;

2) IuHEeHHOe HEOJHOPOIHOE YPaBHEHHUE;

3) ypaBHenue bepnysu;

4) ypaBHEeHME B MOJHBIX AU pepeHnnanax;

5) ypaBHEHUE, HE pa3pelICHHOE OTHOCUTEIBHO IPOU3BOAHOM.

Koumponsnasa paboma No2. «JluneliHoe ypaBHEHHE N-ro MOPSIAKA M CHUCTEMbl ypaBHEHHI
IIEPBOIO MOPsAIKay:

1) HEOTHOPOAHBIE CUCTEMBI ¢ TOCTOSTHHBIMU KOA(DUITUECHTAMH;

2) OTbICKAaHME BHJAa YACTHOTO PEILICHUs JUHEHMHOTro YpaBHEHUS N-TO
HOPSiIKA 110 BUAY [IPaBOM 4acTH;

3) peleHue TMHEHHOTO HEOJTHOPOJIHOTO YPAaBHEHHSI N-TO MOPSIIKA;

4) perieHre HEJIMHEHHOW CHCTEMBI.

9. IEPEYEHbB BOITPOCOB K 9K3AMEHY

1. Iloustue nuddepeHuanpHoro ypaBHeHus 1-ro nopsaka. [Tosie Hampasienuit. 3amaua
Komm. Of1ee peienue.

2. Ilpocreiiiue ypaBHeHusi 1-ro mopsiika YpaBHEHHS C Pa3e/ISIONIAMHUCS MEPEeMEHHBIMH,

OmHOpOIHBIE ypaBHEHHUS.

Jlunelinble ypaBHeHUs. Y paBHeHUA bepHyun.

4. VYpaBHenue B cummeTpuuHoil Qopme. OOmmi wuHTErpan. YpaBHEHHS B TOJTHBIX
mudpepernmanax. MHTerpupyrommi MHOKUTETb.

(8]
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MunuctepctBo o0OpasoBanus U Haykn PO b —
Y 1IbsIHOBCKHIA IOCY/1apCTBEHHbINH YHUBEPCHTET P

®-Pabouas nporpamma rno AUCUUILIINHE

W

Sl B 2

10.
11.
12.
13.

JuddepeHnnaibHble ypaBHEHHs MEPBOrO IOPSAAKA, HE pa3pelIeHHBbIE OTHOCHUTEIbHO
IIPOU3BOJHON U UX PELICHUS.

VYpaBuenus Jlarpanxka u Knepo.

YpaBHEHHUSI BTOPOTO MOPSIKA, TOIYCKAIOIINE ITOHMKEHUE MTOPsIIKa.

CucreMmsl auddepeHnnaIbHbIX ypaBHeHui. [IpuBeienrne k HOpMaIbHOU popMme.
BekTopHas 3amich HOpMaIbHON cUCTEMBL. TeopeMa O CyLIECTBOBAHUM M €JMHCTBEHHOCTH
peleHus s HOPMalIbHOM cHcTeMbl. VMHTerpanbHass kpuBasi W Tpaekropus. OOee
pelleHue ¥ 001U UHTerpail.

Cucrema JTMHEHHBIX YpaBHeHUM. CTPYKTypa 0OLIEro PeLIEHHs OJHOPOHOH CHCTEMBI.
Onpenenuress Bporckoro. JInHeliHasi 3aBUCHMOCTL/HE3aBUCMOCTb BEKTOP-(PYHKIIHHA.
CtpykTypa 0011ero pemeHus HeOJHOPOAHOM cucTeMbl. MeTo 1 Bapuaiuy MOCTOSHHBIX.
dyHgaMeHTaIbHAS MAaTPULIA U €€ CBOMCTBA.

14. JIuneiinple ypaBHEHUS N-r0 MOpsiiKa. Pelenye TMHERHOro OJHOPOAHOTO YPaBHEHHMSI.

15.

16.

17.

18.

19.

CrpykTypa OOIIEro pelieHus JHHEHHOr0 HEOIHOPOJHOTO YPABHEHMS N-TO TOPSIKA.
MeTo1 BapHaliu MTPOM3BOJIBHBIX TOCTOSHHBIX.

Pemienne  ypaBHEHWss n- O TOpsaKa C  [OCTOSHHBIMH  KOI(QQUIHMEHTAMH.
KoMILIeKCHO3HAYHbIE U IeHCTBUTEIBHBIC PEIICHUS.

Teopema 00 0OlIeM pelIEHHH OJHOPOJHOTO JMHEHHOTO YPaBHEHUSI C IOCTOSHHBIMH
K03()pULIEHTAMH.

OTbICKaHKE YAaCTHOTO PENIEHHs HEOAHOPOIHOTO YPaBHEHHMS N- TO MOPSIKA C TIOCTOSSHHBIMH
K02 GHUIIMEHTAMH | CTICLUAIBHOM PaBOH 4acThIO.

Onpenenenue 3amayn Komm, TeopeMa CyIecTBOBaHHS M €IMHCTBEHHOCTH PELICHHUS LISt
ypaBHEHHS N-TO MOPSIKA.

10. CAMOCTOSTEJIbHASI PABOTA CTYJAEHTOB

Hassanwue pasznenos | Bua camoctositesibHOM paboThl O6bvem | dopma KOHTPOJIS
1 TeM B yacax
1. Muddepenuu- | [Ipopabotka yyebHOro MmaTepuaia, 8 3auer, IpoBepKa
aJIbHBIE MOJIrOTOBKA K C/la4ye 3a4era, pelueHus 3a1ay,
ypaBHEHHUS KOJIJIOKBHYMa, PELICHUE 3a71a4 KOJUJTIOKBUYM,
IIEPBOTO MOPsiAKA KOHTpOJIbHasI paboTa
2. HopmanbHbie [IpopaboTka yueObHOrO Marepuana, , 2 3auer, mpoBepKa
cuctembl 1 de- | NOArOTOBKA K c1aye 3a4eTa, pelieHus 3a1au,
PEHIMATBHBIX KOJIJIOKBHYMa, PELICHUE 3a71a4 KOJUTOKBHYM,
ypaBHEHU I KOHTpOJIbHasl padoTa
3. JIunelinsie [IpopaboTka yueGHOro MaTepHaa, 4 3aueT, mpoBepKa
CUCTEMBI MOJIrOTOBKA K C/1aye 3a4eTa, pelieHus 3aaad,
ypaBHEHUH KOJUTOKBHYMA, PEIlIEHUE 3a1a4 KOJUTOKBHYM,
KOHTpPOJIbHAs paboTa
4. Jluneiinbie [IpopaboTka yueOHOro Marepuaia, - 3aueT, mpoBepKa
ypaBHEHUS N-TO KOJIJIOKBHYMA, TIOJITOTOBKA K c/laye peleHus 3aaau,
nopsiika 3ayeTa, pelieHue 3a1au KOJUIOKBUYM,
KOHTpOJIbHAsI padoTa

dopma A

Crpanuua 7u3 11




MunucrepcTBo HaykH H BeICIETo 06pasoBaus PO o
'V bSHOBCKHIA rOCYAapCTBEHHBI YHHBEPCHTET PR

®-Paboyas mporpamMma no AMCLMILUIHHE

11. YYEBHO-METOJMYECKOE U UH®OPMAIIUOHHOE OBECIIEYEHUE
JACHUTIINHBI
a) Cnucox pexoMeHyeMoii JuTepaTypbl

OCHOBHAs

k Tuxonos A.H., TubdepeHunansasie ypaBHEeHHS [DnexkTpoHHEIH pecypc]: Vueb. s
By30B / TuxonoB A.H., BacunnreBa A.B., CBemnukos A. I. - 4-¢ u3n., - M. : ®USMATIIUT,
2002. - 256 c. (Kypc BeICIIeH MaTeMaTHKH B MaTeMaTHYECKOM ¢usuku. Bem. 6) - ISBN 978-5-
9221-0277-3 - Pexum mocryma: http://www.studentlibrary.ru/book/ISBN9785922102773 .html

2, 2.1.@uxrernromsn I M. Kypc mubdepenimanmsaoro u HHTEIPAIbHOIO HCYUCIICHHS :
y4eOHuK 1 (H3. H MeX.-MaT. crel. By3oB. T. 1 : / ®uxrterromsi I puropuiit Muxaiinopuy. - 8-¢
u31. - Mocksa : @usmatiut, 2006.

2.2.@uxrernromsn I M. Kypc muddepennmanssoro u HHTETPAJIbHOTO HCYUCIICHHS :
y4eOHUK 17151 Gu3. u MeX.-MareM. crell. By30B. T. 2 : / OUXTEHToMbI I'puropuit Muxaitnosuu. - 8-
e u3x. - Mocksa : @usmariut : Jlaboparopus 3Hanwuit, 2003.

2.3 Quxrenromsn I'. M. Kypc nuddepeHnnam-HOro u HHTErPaIbHOTO MCUMCIICHHS
y4eOHHUK s Gu3. M Mex.-Mat. crenl. By3oB. T. 3 : / ®uxTenrosi I puropuii Muxaitnosuy. - 8-
u31. - Mocksa : ®usmatiut, 2005.

JAONOJIHUTEIbHAS

1. @umunmos, Anekceit ®enoposuy. COOPHHK 3amad 1o TG QepeHIHaIbHbBIM YPaBHEHHAM :
y4e0. mocobue mns By3oB / @uimnnos Anekcelt denoposuu. - 7-e w3, crep. - Mocksa : Hayka,
1992. - 128 c.

2. Bepmensmun A.J[., Ilpaktuxym. JuddepeHimansnpie ypaBHeHuss. B 2 9. Yacts 1.
Jnddepennmanbasle ypaBHEHHS MEPBOTO MOPSNKA H IPHBOIAIIMECS K HHM [OnexTpoHHEIi
pecypc] / Benensimun AT, Ilomuserko B.K. - M. : ®U3IMATIIUT, 2008. - 160 c. - ISBN 978-5-
9221-1007-5 - Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785922110075. html

3. Kamxe, Dpux. CnpaBoyHHK 10 OGHIKHOBEHHBIM IH((epeHIHATEHEM ypaBHeHusM / Kamke
Opux ; nep. ¢ HeM. C. B. @ommuHa. - 6-¢ u3y., crep. - Cankr-Ilerep6ypr : Jlans, 2003. - 576 c.

4. Myparosa, T. B. JIubdepeHumanbHbie ypaBHEHHMS : y4eOHHK H NIPaKTHKYM  JJIs
akajieMuieckoro Gaxanaspuata / T. B. MyparoBa. — Mocksa : Usnatensctro FOpaiit, 2019. —
435 ¢. — (bakamaBp. Axanemmueckmit Kypc). — ISBN 978-5-534-01456-3. — Tekcr :
snexTponHbii // OBC IOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/432105

5. Ilanteneer A.B., O6bikHOBeHHBIE IM(depeHIHANLHEE ypaBHEHHS. ITpaxTuueckuii Kypc
[OnexTponnsIi pecypc]: y4eb. mocobue ¢ MymbTHMeIHa conpoBoxzaenueMm / A.B. Ilanrenees,
A.C. slkumoBa, K.A. Pri6akoB - M. : Jloroc, 2017. - 384 c. - ISBN 978-5-98704-465-0 - Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785987044650.html

y4eOHO-MeTouYecKast

1. Annpees A. C. [lnbdepernuanbubie ypaBHeHns : yae6Ho-MeTox. mocobue . U. 1 / A. C.
Annpees, O. JI. IOpeepa; Yul'V, ®MuMT. - Vmesaosck : Yal'V, 2007. - 3arm. c 3KpaHa. -
OnektpoH. TekcroBele fnaH. (1  ¢aitn @ 497 KB). - Teker 3JIEKTPOHHBIN. -
http:/lib.ulsu.ru/MegaPro/Download/MObject/991

2. FOpsesa O. [I. O6ekHOBeHHBIE U depeHIHaTBHbIE YPABHEHHS H CHCTEMBI y4e6.-MeTo 1.
nocobue u Tunoskle pacdersl / O. [1. FOprena, U. A. Ilepuesa, H. O. Cenosa; Val'y, ®MUHAT. -
YabsHOBCK : YnI'V, 2016. - 3arm. ¢ skpaHa. - DeKTpoH. TekcToBble maH. (1 daiin : 2,81 MB). -
Tekcr : anexTpoHHsIii.- http:/lib.ulsu.ru/MegaPro/Download/MObject/246

3. IOpseBa O. JI. MeTonuueckue ykasaHHs Il CaMOCTOSTENBHON PaGOTHI CTYAEHTOB IO
macuuminHe  «[luddepennuanshble  ypaBHeHHs» VIS CTYNEHTOB BCEX HANpPABICHHH u
cnenuanbHocTer OPMUAT ounolt u 3a0unoit dopm o6yuenms / O. JI. FOpeepa; Y'Y, daxk.
MaTeMaTUKH, MH(GOPM. M aBHAIl. TEXHOJOTHH. - YabsHOBCK : Yiul'Y, 2019. - 3arm ¢ JKpaHa;
HeomyGimkoBanneit pecype. - DnektpoH. TekctoBble maH. (1 ¢aiin : 558 KB). - Teker :
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3JIEKTPOHHBIN. - http://lib.ulsu.ru/MegaPro/Download/MObject/5694

CornacoBaHo:
ﬂ\ DUl - l/ © Mo piereq b .0 ey % /
JIOJDKHOCTh COTPYIHUKA ﬁayqﬂoifl 6ubnuorexu [)5(0) TOAMHACH Jata

0) IIporpammHoe oGecneyenue

Jist 06pa3zoBaTebHOrO mpolecca Mo JaHHON AUCIUILIHHE HEe0OXOUM CTalrMoHapHsIi kiacce [1K
C YCTaHOBJIEHHBIM CJIEAYIOIIMM IPOTrPaMMHBIM 00€CTIeUeHHEM

MoiiOduc Crannaprubiii, Anst PaGouas cranmms 8.

B) [Ipodeccnonanburie 6a3nl JaHHBIX, HH(OPMAHOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-6HGIHOTEeUHbIE CHCTEMBI:

1.1. IPRbooKs : a11eKTpoHHO-6H6IHOTEYHAs cCHCTEMA © CaliT / rpynmna komnanui A [Tu Ap
Memna. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum JoCcTyna: st
3apETHCTPHP. MOIB30BATENEH. - TEKCT : 3IEKTPOHHBIH.

1.2. JOPAUT : 9IIEKTPOHHO-OHOIMoTeyHass cucremMa : caiitr / 00O OIEeKTPOHHOE
m3narensctBo FOPAUT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxum
AocTyma: Iist 3apErUCTPHP. MONb30BaTeNeH. - TEKCT : 31eKTPOHHBIIA.

1.3. KoHCynmbTaHT CTymeHTa : 3NeKTpOHHO-OHGIMOTEdHas cucTema : car / OOO
Iomurexpecypc. — Mockaga, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pesxum JoCcTyma: Juist
3apETHCTPUD. MOJIb30BATeNeH. — TeKCT : 3JIeKTPOHHEIIH.

1.4. Jlawp : amekTpoHHO-GMGIHMOTEUHas cHcTeMma : caitt / OO0 DBC Jlaus. — CanKT-
IlerepGypr, [2020]. — URL: https://e.lanbook.com. — Peyxum JOCTyna: Uil 3aperduCTpHp.
I0JIb30BAaTeNEH. — TEKCT : 3MEeKTPOHHBIHA.

1.5. Znanium.com : snextponHO-6uGMHMOTEUHAs cucTema : caiT / OO0 3HaHUYM. -
Mocksa, [2020]. - URL:  http:/znanium.com. — Pexum JAOCTyma : JJIsi 3aperHCTpHp.
N0JIb30BaTeNew. - TeKCT : 3MeKTPOHHEIH.

1.6. Clinical Collection : xommexmus s MEIUIUHCKMX YHHUBEPCHTETOB, KIIMHHUK,
MEIUITMHCKHX oubmorex /! EBSCOhost : [moprau]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced ?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
218513e0876a%40sessionmgr4008. — Pexxum nocTyma : st aBTOpH3. MoJyb30oBareneil. — Teker :
9JIEKTPOHHBIH.

2. KoncyawranrILnoc [Dnextponnsit pecypc]: crpaBovHas ImpasoBas cucrema. /000
«KoncynmpranT ITmocy - DnekTpoH. naH. - Mocksa : KoncynsrantlLmoc, [2020].

3. ba3kl NaHHBIX NEPHOAMYECKHX M3TAHMI:

3.1. basa NaHHBIX NIEPHOIMYECKUX H3JAHHUH : SEKTPOHHbIE xypHansl / OOO UBHUC. -
Mocksa, [2020]. — URL: https:/dlib.eastview.com/browse/udb/12. — Pexum Jocrtyna : s
aBTOPHU3. MOJIB30BaTENeR. — TEKCT : 2IEKTPOHHBIIH.

3.2. eLIBRARY.RU: Hayunas snekTpoHHas 6ubmmoTeka : caiit / 00O Hayunas
OnextponHas bubmmoreka. — Mocksa, [2020]. — URL: http:/elibrary.ru. — Pexum JocTyna : Jist
aBTOPH3. OJIb30BaTENER. — TEKCT : AMeKTPOHHBIH

3.3. «Grebennikony : snekTpoHHas 6u6GIHOTEKA / W]T I'pebennnkoB. — Mocksa, [2020]. —
URL:  https://id2.action-media.ru/Personal/Products. — Pexum JOCTyna : Ui aBTOPH3.
T0JIB30BATENICH. — TE€KCT : 3IEKTPOHHBIH.

4. HanmoHa/1bHas 3J1eKTPOHHAA GubmoTeKa 3NIEKTPOHHAas OubIMoTeKa : enepanbHas
rocynapcTBeHHas HH(pOPMalMOHHas cHCcTeMa : calT / MUHHCTepCTBO KynsTypsl PO ; PI'B. —
Mocksa, [2020]. — URL: https:/u36.pd. — Pexum JOCTyna : JUIs IOJb30BaTeNlel Hay4dHOM
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OuOmHoTeKH. — TeKCT : 3MEKTPOHHBIA.

8 SMART Imagebase /1 EBSCOhost : [mopran]. - URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2f18¢55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum JIOCTyna : I aBTOPH3.
ToJIb30BaTelne. — M306paxKeHue : 3JIeKTPOHHEIE.

6. ®enepanbubie HHGOPMAHOHHO-06pa30BaTEILHBIE NOPTAJIbI:

6.1. EnuHoe okHO jocTyma K o6pa3oBaTENbHBIM pecypeaM GbenepanbHbId mOpTaN /
yupemurens OI'AOV JIIIO ILIPTOII u WUT. — URL: http:/window.edu.ru/. — Teker
SJIEKTPOHHBIMA.

6.2. Poccuiickoe oGpasoBanme : (eaepanbHbI nopran / yupemurens ®I'AQOY JIIIO
PI'OIT u UUT. — URL: http://www.edu.ru. — Teker : 9JIEKTPOHHBIH.

7. ObpasoBaTeanHsie pecypebl Yal'y:

7.1. Onektponnas GuGmmorexa Yal'V : momyms ABUC Mera-ITPO / 000 «Jlata
Oxkenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum JOCTyna : Jyisl IOJIb30BaTelei
Hay4HOW OMOmMOTeKH. — TeKCT : 3MeKTPOHHBII.

7.2. O6paszoparensHbli mopran Yal'y. — URL: http://edu.ulsu.ru. — Pexum JoCTyna : JJs
3apErUuCTp. MOJIB30BATENECH. — TEKCT: IMEeKTPOHHBIA.

O RE /
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b

AgmKHOCTE coTpyHIKa YUTHT U0 HOMHAC]
12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCIHAIIINHBI

AYIMTOPHHU JUIS IPOBEICHUS JIEKIM, CEMHHAPCKUX 3aHATHH, IUIS [IPOBEICHHS TEKYILETOo
KOHTPOJISL U IPOMEXYTOUHOM aTTECTALIUH.

AYIUTOpHA  yKOMIUIEKTOBAHBI CIIELHATA3HPOBAHHON MeGelbio, y4eOHOH  JTOCKOIA.
AyIUTOpHH JUIsl TIPOBEJEHHS JIEKIMH OGOPYIOBaHBI MYJIBTHMEIHHHBIM obopynoBaHUEM ISt
NpeCTaBlIeHus] HHPOPMAIMK GONBIION aynuTopuu. IToMeIneHus: I caMOCTOSTETbHOM paboThI
OCHAIICHBI KOMITLIOTEPHOH TEXHHKOM C BO3MOXKHOCTHIO MOAKIIOYEHHs K ceTH «VIHTepHET»
obecrieueHreM J0CTyNa K 3IEKTPOHHOM HH(OPMAIIMOHHO-06pa30BaTebHOMN cpene, 3JIeKTPOHHO-
OuOIHOTEUHOM cucTeMe.

13. CHEHMAJIBHBIE YCJIOBUS JUISI OBYYAIOIIUXCSI C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3I0POBbSI

B ciyuae neobxomumocTy, 06ydaromumMes U3 9HCIa JTHI[ ¢ OrPaHAYEHHBIMH BO3MOXKHOCTSIMH
3110POBB (110 3asBIEHUIO OOYYAIOMIMMCS) MOTYT IPENAraThesl OTHH M3 CIEAYIOMAX BapUaHTOB
BOCIPHSATHS. HHPOPMAIMHE C yYETOM UX HHAUBHAYATBHBIX ICHXO(MH3MYECKAX BO3MOKHOCTEH:

— UL JHUI C HapymIEHHEM 3peHHs: B (OpPME SIEKTPOHHOrO MOKYMEHTAa, WHIMBHIyaJIbHBIC
KOHCYNbTallu¥ C IIPHBJICYCHHEM THU(IOCYpPIONEPEBOAYNKA, HHAUBHAYATbHBIE 3aJaHHUS U
KOHCYJIbTaIHS;

— A JHI C HAapymEeHHEeM ClyXa: B ()OpMe 3IEKTPOHHOrO NOKYMEHTa, WHAMBHIyaJbHBIE
KOHCYIbTAalkH C MpPHUBJICYCHHEM CypIAONEPEBOAYNKA, WHIMBHAyaIbHbIE 3aJaHHs W
KOHCYJIbTaIlus;

— M4 JMO C HapyIEHHEM OINOPHO-JBHTATENLHOrO ammapara: B (OpMe 3IEKTPOHHOTO
AOKYMEHTa, HHAMBH/yaIbHbIE 3aJaHus i KOHCYIbTaIlHSL.
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B ciyyae HE06XOAMMOCTH HCIIONB30BAHHS B y4eOHOM IIpolecce YaCTHYHO/HCKITIOUHTENHLHO
AUCTaHIIMOHHBIX 00pa30BaTENbHEIX TEXHOJIOTHH, OpraHU3alHs pabotsl ITTIC ¢ ob6yyarommmucs ¢
OB3 u wHBammMmaMu mnpexycMaTpHBacTCs B JIEKTPOHHON HMH(OPMAIMOHHO-06Pa30BaTEIHLHOMN
CPCIC C yHCTOM MX MHAMBUIYAIbHBIX IICUXODU3HYECKUX OCOOECHHOCTEN.

Pazpabotunk W" / W Z 'b—/
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