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1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1(®opmupoBanue y ydamuxcs GyHIaMEeHTAIbHBIX TEOPETHIECKUX 3HAHIH U MPAKTUIECKIX HABBIKOB 10 OCHOBHBIM pa3enam
TeopUU OOBIKHOBEHHBIX AU GepEeHIMaNbHBIX YpaBHEHHH. M3yueHue MeToJ0B U IPpUIoKeHUH AuddepeHInanibHbIX
YpaBHEHMH 11 pellieHHs 3a1a4 IPUKIIaJHOW MaTeMaTHKH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.04

2.1|Tpe6oBaHns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.1.1|MaTtemMaTH4YeCKnii aHAIN3

2.1.2| Anrebpa 1 reoMeTpus

2.2 Ill/lCIII/ll'lJ'II/ll-lLl H MMPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHOM U CHUTITHHBI (MOZ[y.]'lil) HEeO0XO0UMO KaK
npeamecTByriiee:

2.2.1|BrInoNHEeHNE U 3aIIUTa BEITYCKHON KBATH()UKAIIMOHHOH pabOTEI

2.2.2 HpOI/ISBOHCTBeHHaﬂ IpaKTHUKa, IMpeAAUIITIOMHAas IMpaKTUKa

2.2.3|I[Ipon3BoacTBeHHAs IPAKTUKA, HAYUHO-HUCCIIEI0BaTeNbCKas paboTa

2.2.4|YucneHHbIe METO/IBI

2.2.5|Y4eGHast paKTHKa, HAyIHO-HCCIIeI0BaTeNbCKast paboTa (MoJIydeHHe HePBHYHBIX HABBIKOB HAYYHO-HCCIIEI0BATEICKON
paboThl)

3. KOMIIETEHIIAY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCAIIIMHBI
(MOJLYJIST)

OIIK-1.1: lemoHcTpHpPYeT 3HAHUE U IOHUMAHUE TeOPeTHYEeCKNX OCHOB, METOA0OB 1 NMPHJIOKEHH I B 00/1aCTH MaTeMATHYeCKUX
U (WJIM) ecTeCTBEHHBIX HAYK OCBOEHHBIX M0 MporpaMMe fakajaBpuaTa

OIIK-1.2: IIpumeHsieT pyHIaAMEHTAIbHbIE 3HAHUS, MOJYyYEeHHbIE B 00J1aCTH MATEMATHYECKHUX H (MJIH) €CTECTBEHHBIX HAYK B
npogeccHOHAIBHOM AesATeTbHOCTH

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics q0/KeH

3.1|3unarth:

3.1.1|ocHOBBI TeOpHH OOBIKHOBEHHBIX IH((BepeHIINaNbHBIX YPaBHEHUIT; METOIBI U MIPHIOKEHUS TEOPUH OOBIKHOBEHHBIX
i depeHIanbHbIX YPaBHEHUH B 007aCTH MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK.

3.2|Ymerh:

3.2.1| aeMOHCTpUPOBAThH 3HAHUE U IOHUMAHHIE TEOPETUUECKUX OCHOB, METOJI0OB U IIPHIIOKEHHUN TEOPUN OOBIKHOBEHHBIX
g QepeHITANBHBIX ypaBHCHNH IPH peIIeHHH NPHKIATHBIX 3a/1ad.

4. CTPYKTYPA U COJEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HaumenoBanmue pa3nesoB u TeM /Buja | Cemectp / | HacoB | Komneren- | Jluteparypa IIpumeuanue
3aHATHS 3aHaATH/ Kvpce LUH
Pazgen 1. Beenenne
1.1 OCHOBHbIE ONPE/IEICHUS U TIOHATHS. 4 2 OIIK-1.1 |JI1.1J11.4J11.2
[Monstre quddepeHuaIbHOTO JI1.3J12.3
ypaBHeHus. Buapl mud depeHmanbHbx JI2.2J13.1 J13.2
YpaBHEHHH 110 THITY GYHKIIUHU U TIOPSAKY J3.3
IIPOU3BOJHBIX. /JIek/ 01022

Paznen 2. luddepenunaibunie
ypaBHeHus (/1Y) nepBoro nopsigka u
UX NPUJI0kKEHHS] B PU3UUECKHX H
MaTeMaTHYeCKHUX 3a1a4ax




2.1 OcHoBHble NOHATHSA U TeopeMbl 411 OZ1Y 1 12 OIIK-1.1 J1.1J11.4
nopsaka. M3oxnunel. [lone HanmpaBieHni. JI1.2 J11.3J12.3
VYpaBHEHHS ¢ pa3ACIAIOIUMHUCS JI2.2J13.1 JI3.2
nepeMeHHbIMH. [ 'eomeTpudeckue u JI3.3
bu3nyeckue 3a1auu, IPUBOASIIUX K 0192
YPaBHEHHSIM C Pa3AeISIOIIUMHUCS
nepeMeHHbIMU. OJTHOPOJHbIE YPaBHEHUS U
MIPUBOASAIINECS K
HUM.O0001IEHHO-0THOPOIHbIE
ypaBHeHus.JInHeiHbIE ypaBHEHUSI.

VYpaBHenue bepnymm. YpaBHeHH B
moJiHbIX Aud depeHImanax u
UHTETPUPYIOLUIUN MHOXUTENb. Y PaBHEHUS,
HE pa3pelIeHHbIe OTHOCUTEIHEHO
IIPOU3BOJHON. ypaBHeHus Jlarpamxka u
Knepo.Orubatomiast
OJIHOIIapaMETPUUECKOro ceMeiicTBa
kpuBbIX. Ocoboe pemienne. /JIex/

2.2 VYpaBHeHHUs ¢ pa3AEIAIOIIMHUCS 12 OIIK-1.1 J1.1J11.4
niepeMeHHBIMI. O THOPOTHBIE YPAaBHEHSI 1 JI1.2 JI1.3J12.3
npuBozsmuecs K HuM.O000IeHHO- J12.1 J12.2J13.1
OHOPOIHBIE YpaBHEeHUs. JIMHEWHbIE JI3.2J13.3
ypaBHeHuUs. Y paBHeHue bepHym. 21092
VYpaBHeHHS B MOJNHBIX TUdepeHrnanax u
HMHTETPUPYIOLIUN MHOXKHUTENb. Y PaBHEHUS,

HE pa3pelIeHHbIe OTHOCUTEIEHO
IIPOU3BOJIHOM. ypaBHeHUs Jlarpamxka u
Kunepo. /TIp/

2.3 YpaBHEeHHS ¢ pa3AeISIFOIUMHCS 16 OIlK-1.1 JI1.1J11.4
nepeMeHHbIMU. OTHOPOIHBIE JI1.2 J11.3J12.3
ypaBHenus.JInHeiHbIE JI2.2J13.1 JI3.2
ypaBHEHU:. Y paBHEHUS B OJHBIX J3.3
nuddepenimanax.YpaBHeHus, He 21092
pa3peneHHble OTHOCHTENHHO POU3BOJHOM.
ypasuenus Jlarpamxa u Kiepo. /Cp/

Paznen 3. luddepenunaibunie
YPABHEHHUSI BLICIIUX MOPSIIKOB.

3.1 Ocnosasle noustust ast OJ1Y Beicmux 10 OIIK-1.1 JI1.1J11.4
MOPSAKOB. Y PaBHEHMS, IOMYCKAOLIHE JI1.2 J11.3J12.3
TOHIDKEHUE Topsinka. JInneiHsre JI2.2J13.1 JI3.2
onHOpoaHbIe AU depeHaIbHbIC JI3.3
YPaBHEHHS C TIOCTOSTHHBIMH 21032

ko3¢ dunmeramu. Y paBHenue Jitnepa.
JIuHeliHbIe HEOTHOPOIHbIE

i depeHIanbHble YPaBHEHHUS ¢
HOCTOSIHHBIMH KO3 PHUIIEeHTaMU U IPaBO’
YacThIO CNIELHAIBHOTO BUJA.

JIuHeliHbIe HEOTHOPOIHbIE

i depeHIanbHble ypaBHEHUS! BTOPOTO
HOpsA/IKa C MOCTOSHHBIMA KO3 (DHUIMCHTaAMH
U MIPOU3BOJIBHOM NpaBoi yacThio. Meron
BapUalUK IPOU3BOJIbHBIX OCTOSIHHBIX.
/JTex/




3.2

Ocuosuble nousTust 1 OJ1Y Beicmmx
HOPSAIKOB. YpaBHEHHUS, TOIIYCKAIOMINE
MOHWKEHHE NTopsIKa. JInHelHbIe
onHOpoaHbIe AuhepeHIraIbHbIC
YpaBHEHHUS C TOCTOSTHHBIMU

ko3 durmeramu. YpaBuenue Jitnepa.
JIuneliHbIE HEOMHOPOAHBIE
muddepeHInaIbHbIe YPaBHEHHS C
MOCTOSIHHBIMH K03 (ppUILIMeHTaMK U TIPaBOi
YacThIO CIEHATEHOTO BUJIA.

JIuneliHbIE HEOMHOPOAHBIE
muddepeHInabHble YpaBHEHUS BTOPOTO
MOPSZIKA C TIOCTOSHHBIMH KO3 QUIIMEHTaMU
Y TIPOU3BOJILHOM MpaBoi 4acThio. MeTox
BapHUaly Ipou3BoIbHbIX /IIp/

10

OIIK-1.1

JI1.1J11.4
JI1.2 J11.3J12.3
J12.2J13.1 J13.2

JI3.3
2132

3.3

OcHoBHable oHATHS 111 O/[Y BBICIIHIX
HOPSAIKOB. YpaBHEHUS, JOIYCKAIOMUE
MOHIDKEHHE TTopsaka. JInneitHbie
onHOpoAHbIe AU hepeHInaIbHbIe
YpaBHEHHSI C IOCTOSIHHBIMHA

ko3¢ dunueramu. YpaBHenue Jilniepa.
JluneitHbie HEOTHOPOAHEIE
JuddepeHIaIbHble ypaBHEHHUS C
MOCTOSIHHBIMH KO3(pPHITHECHTAMH U TIPABOM
YacThIO CIIEIIUAILHOTO BHUJIA.

JluneitHbie HEOTHOPOAHEIE
JuddepeHaIbHble ypaBHEHHSI BTOPOIO
nopsaka. Meto BapHauy MpOU3BOIBHBIX
noctosHHbIX. /Cp/

16

OIIK-1.1

JI1.1J11.4
JI1.2 J11.3J12.3
J12.1 J12.2J13.1

JI3.2 J13.3

01052

Paznen 4. Cucrembl 1nddepeHnnajIbHbIX
YPaBHeHM I

41

Cucremsl U depeHuanbHbIX YpaBHEHUH
nepBoro nopsaka. iHTerpuposanne
HOPMAJBHBIX cHcTeM. CHCTeMBI JINHEHHBIX
OJHOPOIHBIX An(depeHINaTBHBIX
YPaBHEHHIA C TOCTOSHHBIMH

ko3 durpeHTamu.

CucTeMbl JTMHEITHBIX HEOTHOPOIHBIX
muddepeHIHaTLHBIX YPaBHEHUH ¢
MOCTOSIHHBIMHU KO3 urimenramu u
CIIenManbHOI IpaBoif 9acThio. CHCTEMBI
JIMHEHHBIX OTHOPOIHBIX

g dhepeHInaTbHBIX YpaBHEHUN C
MOCTOSIHHBIMH KO3 QUIIeHTaMH U
HPOU3BOJIBHOI MPaBOH JaCTHIO (METOX
BapHalfii TOCTOSHHBIX). /JIex/

OIIK-1.1

JI1.1J11.4
JI1.2 J11.3J12.3
JI2.1 J12.2J13.1

J13.2J13.3

21032

4.2

Cucremsl nuddepeHIHaTbHBIX YpaBHCHUH
HepBoro nopsaka. HTerpupoBanne
HOPMAJBHBIX cHCTeM. CHCTEMBI JIMHEHHBIX
OTHOPOIHBIX I (epeHITNATBHBIX
ypaBHEHHIA C TOCTOSHHBIMH

K03 GUIIIEHTaMHL.

CucteMbl TMHEHHBIX HEOJHOPOJHBIX
JuddepeHInaIbHBIX ypaBHEHUIT ¢
MIOCTOSIHHBIMH KO3 PUIIHEHTaMH U
creruanbHoM mpaBoit yacTeio. CHCTEMBI
JMHEHHBIX OJHOPOAHBIX

T depeHIInaNbHBIX YPaBHEHUH ¢
MOCTOSIHHBIMU KO3 puUIeHTaMu U
MPOU3BOJIBHOM MPABOM YaCThIO (METOJ
BapUaLuii TOCTOAHHBIX). /TIp/

10

OIIK-1.1

J1.1J11.4
JI1.2 JI11.3J12.3
J12.2J713.1 J13.2

JI3.3
0132




4.3 Cuctems! qudhepeHIuanbHbIX 12 OIIK-1.1 (JI1.1J11.4 J11.2
YpaBHEHHUH IIEPBOTO MOPSIIKA. JI1.3J12.3
WuTerpupoBaHne HOpMaJIbHBIX CHCTEM. J12.2J13.1 JI3.2
CucteMbl TUHEHHBIX OTHOPOIHBIX JI3.3
i depeHIanbHbIX YPaBHEHUH ¢ 0192
MTOCTOSIHHBIMH KO3 PHUITUCHTAMH.

CucteMbl TMHEHHBIX HEOJHOPOJHBIX
nuddepeHnanbHbIX ypaBHEHUI ¢
HOCTOSIHHBIMH KO3 PUIIEHTaMH U
CIIEIAIbHOM MpaBoii 9acTbi0. CHCTEMBI
JIMHEHHBIX OJTHOPOJHEIX
nuddepeHInanbHbIX ypaBHEHUH ¢
HOCTOSIHHBIMH KO3 PUIIEHTaMH U
MIPOU3BOJILHOM MPaBO 4acTh (METO/
Bapuanuii NocTosHHbIX). /Cp/
4.4 /KonTp.pab./ 4 0 OIIK-1.1 (JI1.1J11.4 JI1.2
JI1.3J12.3
JI2.2713.1 JI3.2
3.3
3152
4.5 /3aqéTCOn/ 4 0 OIIK-1.1 (JI1.1J11.4 J11.2
JI1.3J12.3
JI2.2713.1 JI3.2
3.3
3152

5. OHEHOYHBIE CPEJACTBA

5.1. OneHouHble MaTepHAaJbI JJIsl TEKYIIEro KOHTPOJISI H NPOMEXKYTOYHOI aTTecTanuu

HpCIlCTaBJ'ICHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OuneHo4yHble MaTepUaJIbl JJIsl JHATHOCTHYECKOr0 TeCTHPOBAHUS

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

6. YHAEBHO-METOJNYECKOE H UTHOOPMAIIMOHHOE OBECHHEYEHHUE TUCIUIIJIMHBI (MOAY JIST)

6.1. PexoMennyemas murepatypa

6.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBsue WznarenscTBo, rox | Komna-Bo
JI1.1 | ®Pununnos A. ©. COopHuK 3a1a4 110 quddepeHInalIbHbIM YpaBHEHUAM M.: Unterpan- 85
IIpecc, 1998
JI1.2 |Matsees H. M. OO0bIkHOBeHHBIE N depeHInanbHble ypaBHeHUS: Y4eO. CII6.: Cneu.JIur., 20
mocobwue s ctyn. BY3oB 1996
JI1.3 |ITanTeneeB A. B., OO6bixkHOBeHHbIEe U depennuansaple ypaBHeHus. [Ipaktukym  [Mocksa: OO0 1
Sxumosa A. C., "Hayuno-
Pri0axos K. A. U31aTENbCKUI
uentp UHOPA-M",
2016, seKTpOHHBIH
pecypc
JI1.4 |9necromsir JI. 3. Juddepenunansupie ypaBHeHHs: yueOHUK 11 ¢pusudeckux U |M.: URSS, 2006 49
(usHKO-MaTeMaTHIeCKuX (PaKyIbTETOB YHHBEPCUTETOB
6.1.2. JlonoiHuTeIbHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue UznarensctBo, ron | Komuu-Bo
JI2.1 |Eropos A. U. OO6bIkHOBeHHBIE T depeHIInaTbHbIe YPaBHCHUS C Mockaa: 1
IOPUIIOKEHUAMU: yueOHOe mocobue OU3MATIIUT,

2007, sneKkTpOoHHBIH
pecypc




ABTOpBI, COCTABUTEIH 3arnaBue WznatensctBo, roa | Komuy-Bo
JI2.2 |Konosainogsa JI. JuddepeHnnanpHpie ypaBHEHHS U UX MPUIoKeHus B TexHuke: |Cankr-IletepOypr: 1
YuebHoe nocobue CaHkT-
IeTepOyprekuit
roCyJapCTBEHHBIN
ApXUTEKTYPHO-
CTPOUTENBHBIN
yHuBepcuter, ObC
ACB, 2015,
3JIEKTPOHHBIN
pecype
JI2.3 |ITanTeneeB A. B., OO6bIkHOBeHHBIE M depeHInanbHble ypaBHeHUS: YueOHOoe Mockga: Jloroc, 1
Slkumona A. C., rnocobue 2010, 31eKTpOHHBbIIH
Pri6akoB K. A. pecypce
6.1.3. MeTroanueckue pa3paboTku
ABTODEI, COCTaBUTEIHN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI3.1 |bononypuna W.II., OO0bIkHOBeHHbIE T PepeHInabHbIE YpaBHEHHUS TIEPBOTO OpeHoOypr: 1
Hycakaepa C.T., MOpS/IKa B IPUMEPAx U MPUIOKEHHUSX: yaeOHO-MeToqrueckoe |OpeHOyprekuit
bnarosucnas A.H. nocobue rOCyJapCTBEHHBIN
yauBepcuteT, DbC
ACB, 2014,
3JIEKTPOHHBIN
pecype
JI3.2 [Myparosa T. B. Juddepennyanbable ypaBHEHUS: Y UeOHUK U IPAKTHKYM Mockaa: 1
WznarenscTBO
IOpaiir, 2019,
3JIEKTPOHHBINA
pecype
JI3.3 |Hecrepenko M. B., JuddepeHuunanpHpie ypaBHEHHS: y4eOHO-METOIUICCKOEC Cypryt: 2
Beruun . B. rnocobue W3narenbckuii
uentp Cypl'V, 2018,
3JIEKTPOHHBII
pecypc
6.2. Ilepeuens pecypcoB HHGOPMALTHOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH "UnHTepHeT"
31 |HayuHas snexTpoHHast 6uMOIMOTEKA
D2  |kpynmHEHIIHiA OecIUIaTHEIH apXUB AISKTPOHHBIX IMTyOIMKAIMIA HayIHBIX CTaTeHd M UX MPENPUHTOB N0 GHU3NKe, MaTeMaTHKe,
aCTpPOHOMHH, HUHPOPMATUKE U OHOJIOTHH
6.3.1 IlepeyeHs MPOrpaMMHOr0 odecreyeHust
6.3.1.1|TTaxet npukiansbx mporpamm Microsoft Office
6.3.1.2|,Onepannonnas cucrema Microsoft Windows
6.3.2 Tlepeuenb NHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|«HaunonanpHas 3neKTpoHHast 0uMbnnoTekay H30.pg
6.3.2.2|T"apanT-uHbOpMaIOHHO-IPaBOBO# mopTai. http://www.garant.ru/
6.3.2.3|Koncynsrantllintoc — HagexHas ipaBoBast oaaepskka. http://www.consultant.ru/
6.3.2.4|3nexrponnsie kuuru Springer Nature (Science, Technology and Medicine Collections) https://link.springer.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIST)
7.1|YueOHble ayIUTOPHH IS IPOBEACHUS 3aHATUH JEKIMOHHOTO TUMA, 3aHATHIH CEMUHAPCKOTO THHA (IPAKTUIECKUX 3aHATHI),

OpraHu3anuu.

IPYIIOBBIX H MHAMBUAYaTbHBIX KOHCYJIBTALMN, YKOMILICKTOBAHbIEC CIICIHATN3UPOBAHHON MEOETBIO 1 TEXHUICCKHMU
cpencTBaMu oOyueHus (I0CcKa, SKpaH (CTalMOHAPHBIN MITH MEPEHOCHOH ), POEKTOP (CTAllMOHAPHBIN WIIH IEPEHOCHOI)).
TToMemeHust AJsl CAaMOCTOSTEIbHON paboThl 00YJIAIOIINXCSI, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHUKON C BO3MOXKHOCTHIO
noJKiIroueHus K cetu "MHTepHeT" 1 00ecneueHns JOCTya B 3JIEKTPOHHYI0 HHPOPMAIIHOHHO- 00pa30BaTENILHYIO CPEAY




