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PabGouass mnporpamma auctummebl  «JAuddepeHunanbHble  ypaBHEHUS» IS
oOydaromuxcsi mo HampasieHuto moarotroBku 01.03.01 Maremaruka (IIpoduns: MaremaTuka),
cocTaBiieHa Ha ocHoBaHMHM DelepalibHOTO TOCYAapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAapTa
BhICIIET0 0Opa3oBaHus — OakanaBpuaT mo HampasieHuto nojarotoku 01.03.01 Maremaruka,
YTBEP)KJICHHOTO NMpHKa3oM MuHuUCTEpCcTBa oOpa3oBaHust u Hayku Poccuiickoit deneparuu ot
10 suBapst 2018 1. Ne 8 (¢ m3m. um jomn.), Ilopsinka opraHu3anuum U OCYIIECTBICHHS
00pa3oBaTeNbHOI JEATEIBHOCTH 0 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO OOpa30BaHUS —
nporpamMmaM 0OakajgaBpuara, MporpaMmaM CHEIUAIMTETa, MporpaMmMaM MarucTparypsbl,
YTBEPKIACHHOTO TMpUKa3oM MHUHHCTEpCTBA HayKd M BbIciIero obOpasoBanus Poccuiickoit
Oeneparuu ot 06 ampenst 2021 1. Ne 245 (¢ u3M. | J0I1.), B COOTBETCTBUH C YYCOHBIM ILIAHOM,
yTBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «/lonl'Y» mist Habopa 2026 rona.

PazpaboTumk:

JIOIIEHT KadeIphl MaTEeMaTHYECKOTO aHAIN3a U

nuddepeHIaIbHBIX YPaBHCHHH,

KaHJ. pU3.-MaT. HayK, IOIICHT . B. JIumanckuit

Pabowas mporpamma omoOpeHa Ha 3aceimaHuM KadeApbl MaTEeMAaTHYECKOTO aHalu3a |
muddepeHIaNbHbIX ypaBHEHUH.
[Tporoxoin ot 14.04.2026 Ne 8

3aBenyronuii kKageapoit B.B. Bomukos
COI''TACOBAHO:

Bpuo nekana (akyiapTeTa MaTeMATHKU U

WH()OPMAITMOHHBIX TEXHOJOTHIA H.E. Mamenko
16.04.2026

Y4eOHO-MeTondYecKass KOMUCCHs (aKyJIbTeTa MaTeMaTHKU U MHPOPMAIIMOHHBIX TEXHOJIOTHH.
[Iporokon ot 15.04.2026 Ne 3
[Tpencenarens 10.B. AGpamenkoBa

PykoBomgutens ~ OCHOBHOW  oOpa3oBaTenbHON
IporpaMmsl, A-p Gpu3.-MaT. HayK, Ipood. B.B. Bonukos
14.04.2026
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1. MECTO JUCLIMITJIMHEI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMEI

1.1.  TpeGoBaHus K MpeABAPUTEIbHON MOATOTOBKE O0YYarOIUXCs, MPEALIECTBYIOIINE
Y COIyTCTBYIOIIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHHUE JTAHHOMU:

0a30Bas MOATrOTOBKA 10 MaTeMaTHKe B 00bEME IPOrpaMMbl CPEIHEH LIKOJIBI;

IUCLUUIUIMHBL ~ TIporpamMMbl  OakamaBpuara: MaremaTuueckuii ananmms, Adnrebpa,
AHanuTH4yecKas reoMeTpHs.

1.2.  JlucuuniauHbl, KypcoBble pabOThl U IPAKTHKH, JUISI KOTOPBIX OCBOCHHME JaHHOU
JUCLUIUIMHBI HEOOXO0AUMO KaK MpeIIeCTBYOLIEe:

KommiekcHplii  aHanu3, YpaBHeHUS MaremMaTuyeckod ¢u3uku, DOyHKIIMOHATBHBIN
aHain3, BapuanMoHHOE HCUMCICHME M METOIbl ONTHUMM3aluH, TeopeTHueckas MEXaHUKa,
IlpousBoAcTBEHHAss  INpaKTUKA:  HAay4dyHO-HCCIeHoBaTenbckas — pabota  (oOs3aresbHast),
[Tpon3BoCTBEHHAs IPAKTUKA: IPEIAUIUIOMHASA IPAaKTUKa (00s13aTeIbHA).

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKA

HaunmenoBanme nokaszaress 3HaveHHe MmoKa3aress
Ha3Banue o6pazoBaTenbHON MPOrpaMMBbl 01.03.01 Maremaruka (IIpodwuib:
(manee — OII) MaremMaruka)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.b.14 luddepennmanbubie ypaBHEHUS
y4eOHBIM TIJITAHOM
Yacth 00pa3oBaTenbHOM MPOrpaMMbl bazoBas yacTh
KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 8 /288

B ciywsae npenbsBieHHs OT OO0ydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IIpEJICTaBUTEINS) 3asBJIE€HUS Ha OOy4YeHHE IO aJanTHUPOBAaHHOM OOpa30BaTEIbHOW IMporpaMMme
BBICIIETO 00pa30BaHUs, MOJKPEIJICHHOTO 3aKIIOUYEHUEM IICHXOJIOr0-MEIUKO-TeAarornuyeckon
komuccun (IIMIIK) wnmu wmenuko-coumansHOM 3kcneptusbl (MCD) ¢ pexomeHnanusMu
CO3/IaHUsl MHJUBUAYaJbHOW mporpamMmbl peabunmutaumu u abwmranuu (MITPA), nannas
paboyasi mporpaMMa MOKET OBITh aJalNTUPOBAaHA C YYETOM HHJMBHIyaJbHBIX OCOOEHHOCTEN
3JI0POBBS 00YUaIOIErocs.

2.2.  Pacmpenenenue 4acoB 1o ¢popmMam U neprogam o0yueHHs

OO011ee KOJIMYEeCTBO YacOB
Dopma 2 § CaMOCTOS-
5 | 2 | neknu- | mabopa- | MpakTU- | TEIbHOMN dopma
00y4eHHs 2| 3 BCETO

8 | OHHBIX | TOPHBIX | YECKHMX | paboOThI + KOHTPOJIA

KOHTPOJTh
OuHas 2 3 34 34 — 80 148 JK3aMeH
Ounas 2 30 - 30 80 140 DK3aMEH

Ounast, BCero 64 34 30 160 288

3. HEJIN JUCHUTTJIMHBI

VYrnyOnenHass mnoArotroBka B oOnactu auddepeHIHaNbHBIX ypaBHEHUH U UX
OPUJIOKEHUH; OBJIAZICHWE METOJAaMHU pELIeHHS OCHOBHBIX THIOB Au(QepeHnnanbHbIX
YpaBHEHUH U HUX CHCTEM; OBJAJ€HHE COBPEMEHHBIM MaTeMaTHUYeCKHUM ammnaparoMm s
JabHEHMIIEro UCTOIb30BaHUS B HAyKe U MPUIIOKEHUAX; (POPMUPOBAHHE Y CTYJCHTOB HAyYHOTO
HOJIX0/a.
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4. KOMIIETEHIN OBYHYAIOIIETI'OCA, @OPMHPYEMBIE B PE3YJIBTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX MH/IMKATOPDBI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

4.1.

Kommerennun

OIIK-2. Cniocoben pa3zpabaTbiBaTh, aHATU3UPOBATh U BHEAPATH HOBBIE MATEMATUYECKHE
MOJIETH B COBPEMEHHBIX €CTECTBO3HAHNUH, TEXHUKE, SKOHOMHKE U YIPABICHHH.

4.2.

Nuaukatopbl KOMIETEHIUMA

OIIK-2.1. HMcnonb3yer METOJbl MOCTPOCHHUS W aHalM3a MaTEeMaTHYECKUX MOjeNield B
3aJjauax eCTeCTBO3HAHU S, TEXHUKU, DKOHOMUKHU U YTIPABJICHHUS.

4.3.

Pe3synbTaTsl o0yueHus

OIIK-2.1.1. 3HaeT NpUHLKUIIBI IOCTPOEHMSI U aHAIN3a MATEMAaTUYECKUX MOJIETIEH.
OIIK-2.1.2. YMeeT CTpOUTh U aHATU3UPOBATH MATEMATUYECKYO MOJENb.
OIIK-2.1.3. YMeeT npuMEHATh Ha IPAKTUKE MaTEMaTUYECKHE MOJIEIN U KOMIIBIOTEPHbBIE

TCXHOJIOI'HH.

5. I[TPOT'PAMMA JJUCLATTJIMHBI

HazBauue teMbl

KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMbI)

Pazpgen 1.
DJIeMEHTapHBIE METOIbI
WHTETPUPOBAHUS

1.1. YpaBHeHue ¢ pa3aensiOnMMHUCs IEPEMEHHBIMH.
1.2. OpHOopomHOE ypaBHEHHE. 1-ro

nopsiaka. YpasHenue bepuysuiu.

JIuneliHoe ypaBHEHUE

1.3. YpaBuenue B nonubix quddepennuanax. Metos
MHTETPUPYIOLIETO MHOXKHUTEIS.

Pasznen 2. Teopemsl
CYILLIECTBOBAHMS U
€MHCTBEHHOCTH

2.1. Teopema [lukapa u ee 06001ICHUSI.

2.2. VYpaBHeHusa 1-ro mopsnka, Hepa3pelleHHblE OTHOCHUTEIbHO
IIPOU3BOJHOM.

2.3. aTerpupyemble ciiyyau YpaBHEHHH BBICIIETO MOPSIKA.

Paznen 3. Obmas Teopust
JIMHEUHBIX YPaBHEHUN

3.1. Crpykrypa oOuIero pemeHusl JIMHEHHOro ypaBHEHMs N-TO
HOpsJIKa.

3.2. Meton Diinepa.
3.3. YpaBHenus Dinepa u YeOblmena.

Paznen 4. Kpaesbie
3a1a4n

4.1. KpaeBble 3aj1auu JJ1si TMHEWHOTO YpaBHEHUS 2-TO TOPSIKA.
4.2. ®ynkuus ['puna

Paznen 5. Obmas Teopus
JUHENUHBIX CUCTEM

5.1. JIuHeiHble OTHOPO/IHBIE U HEOHOPOAHBIE CHCTEMBI IIEPBOTO
MOpsI/IKA.
5.2. Merop Ditnepa.

Pa3znen 6. Teopus
YCTOMYHUBOCTU U OCOOBIE
TOYKHU

6.1. YCTOMUMBOCTh U aCUMITOTUYECKAS YCTONYNBOCTD.

6.2. Teopema JlamyHnoBa 00 yCTOMYMBOCTH TIO
IpUOJIMKEHUIO.

6.3. ABToHOMHBIE cucTeMbl. Knaccudukanus ocoObIX TOUEK.

I-my

Pazpen 7. YpaBHenus B
YaCTHBIX IPOU3BOJHBIX
NIEPBOr0 MOPsIKA

7.1. HenuHeliHble HOPMAJIBHBIE CHCTEMBI U METOJIbI UX PELICHMUSL.
7.2. YpaBHEHUs B YaCTHBIX TPOU3BOJHBIX IEPBOTO MOPSJIKA.




6. CTPYKTVYPA U COAEPXXAHUE JUCIHUIIIMHDBI

6.1. ®opma oOyuenus — ouHasi, Kypc — 2, cemectp — 3

HaumenoBaumus pPasaciioB U TCM

KonmuectBo yacoB

Jlexkn. | Jla6op. | Ilpakr. | CPC+K | Bcero

Paznen 1. DnemenTapHbie METOABI 10 10 - 24 44
WHTETPUPOBAHUS
VYpaBHeHUE ¢ pa3aeaOIIMUCS 2 2 - 6 10
IEPEMEHHBIMU
OnHopoaHoe ypaBHeHue. JInHeitHoe 4 4 - 10 18
ypaBHeHuUe 1-ro nopsaka. YpaBHeHUe
bepuynnu
YpaBHeHUE B MOTHBIX U PepeHranax. 4 4 - 8 16
MeTo 1 HHTETPUPYIOIIETr0 MHOKUTES
Paznen 2. Teopemsl cyniecTBOBaHUSA U 10 10 - 22 42
€MHCTBEHHOCTH
Teopema [Tukapa u ee 06001ICHUS 2 2 - 6 10
VYpaBHeHus 1-ro nopsaka, Hepa3peleHHbIE 4 4 - 8 16
OTHOCHUTEJIHO MPOU3BOJAHOM
WHTerpupyeMsle cilydan ypaBHEHHU 4 4 - 8 16
BBICIIIETO MOPSIIKA
Paznen 3. O0mias Teopust TMHEHHBIX 14 14 - 34 62
YpaBHEHUU
CrpykTypa 0OIIEro pemeHuss JUHEHHOTO 4 4 - 12 20
YPaBHEHHUs N-T0 NOPsIIKa
Merton Ditnepa 6 6 - 14 26
YpaBHenus Ditnepa u YeObiieBa 4 4 B 8 16
HUTOI'O 3A CEMECTP 34 34 - 80 148

6.2. ®opma oOyueHus — ouHas, Kypc — 2, cemectp — 4

HaumeHnoBanust pa3fenoB u TeM Kosriiectso Hacos

Jlexku. | Jla6op. | Ilpakr. | CPC+K | Beero

Pazpnen 4. KpaeBbie 3agaun 6 - 6 20 32
KpaeBbie 3aaun Ui TMHEWHOTO YpaBHEHUS 2 2 10 14
2-ro nopsijKa.
Oynkuus ['puna 4 4 10 18
Paznen 5. O0mas Teopusi TMHEHHBIX CUCTEM 12 - 12 20 44
JIuHelHbIE OIHOPOJIHBIE M HEOJHOPOIHBIE 4 - 4 10 18
CUCTEMBbI IIEPBOT0 MOPSAKa
Merton Dinepa 8 - 8 10 26
Paznien 6. Teopust ycTOHYMBOCTH U 0COOBIE 8 - 8 20 36
TOYKH
Y CcTon4nBOCTH u ACUMITOTHYECKAS 2 - 2 8 12
YCTOWYUBOCTb.
Teopema JIssmyHoBa 06 ycroifunBoctu 1o 1- 4 - 4 8 16

MY NPUOINKEHHUIO




ABToHOMHBIE cucTeMbl. Knaccudukanus 2 - 2 4 8
0COOBIX TOUEK

Paznen 7. YpaBHEHHS B 4aCTHBIX 4 - 4 20 28
MIPOU3BOHBIX MEPBOTO MOPSAKA

HenuHelinble HOpMaNIBHBIE CUCTEMBI U 2 - 2 10 14
METO/Ibl X PEIICHHUS

VYpaBHEHUS B YACTHBIX MPOU3BOHBIX 2 - 2 10 14
IIEPBOI0 MOPSIKA

HUTOI'O 3A CEMECTP 30 - 30 80 140
HNTOI'O ITO KOMIIOHEHTY OII 64 34 30 120 288

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOUYHOU ATTECTALIMN

7.1.  KOHTpOJIbHBIE BOIIPOCHI

Pa3nen 1. DnemeHnTapHble METObI MHTETPUPOBAHUS
1. OObikHOBeHHOE U depeHanTbHOe ypaBHEHUE, €ro oodiee, 4acTHoe U ocoboe
pemienus. HauanpHble u rpaHnuHble ycnoBud. 3agadya Koy u rpannyHas 3aaayva.
2. T'eomerpuyeckuil CMBICI ypaBHEHHs |-ro mopsjaka, pa3pelieHHOIO OTHOCHTEIbHO
IIPOU3BOJHOM, 1 ero pemenus. MaTerpanpHeie kpusble. [lone HanpaBieHui.
3. VYpaBHeHue c Dpa3ACIAOIMUMUCA I[EPEMEHHBIMU, TEOPEMa O CyIIECTBOBAaHUU
peurenus 3aaaun Kooy,
4. PemeHue 0HOPOAHOIO ypaBHEHUS. Y paBHEHUS, CBOJAIIMECS K OJHOPOJHOMY.
5. Pewenue 5MHEHHOr0o HEOAHOPOJHOTO YpaBHEHMsI 1-ro mopsaka W ypaBHEHUs
bepnyinu. Meron bepnyinu.
6. Kputepuii ypaBHeHMs B monHbIX guddepeHnmanax. MeToJ HHTETpUPYIOLIETO
MHO>KHTEJIS.

Paznen 2. Teopembl CyliecTBOBaHUS U €TUHCTBEHHOCTH

7. Teopema Ilukapa cyniecTBOBaHUS M €IMHCTBEHHOCTH pelIeHUs 3amaun Komm mis
ypaBHEeHMs 1-ro mopsijika, pa3pereHHOro OTHOCUTENEHO POU3BOIHOM.

8. TeopeMsl cyniecTBOBaHHS M €AMHCTBEHHOCTH pelleHus 3aaaun Komm st CUCTeMBbl
ypaBHEHHUH 1-ro MopsIka U ypaBHEHUS BBICIIETO MOPSAKA.

9. OOumii meroj mnapaMeTpu3alMM JUIsl pPELIeHHs] ypaBHEHHs 1-ro mopsjka, He
pa3perIeHHOr0 OTHOCUTENBHO MPOU3BOAHOI.

10. VYpasuenus Knepo u Jlarpanka, ux o0miue 1 0cooble peIIeHHs.

11. UnTerpupyemsie cilyuyau ypaBHEHUH BBICILIETO MOPSIKA.

Paznen 3. OOmias Teopust TMHEHHBIX YpaBHEHUI

12. Kputepuii nMHEHHONM HE3aBUCHMOCTH PEUIEHUM JMHEHHOTO  OJHOPOJHOTO
ypaBHeHus. Onpenenurens BpoHckoro.

13. Teopema 00 00ImieM pemIeHUH JUHEHWHOTO OJHOPOJHOTO YpaBHEHHUS N-TO MOpPsAKa.
@yHIaMeHTalIbHAsl CUCTEMA PEILIECHU.

14. ®opmyna Octporpanackoro — JlmyBmss. @opmyna Aders.

15. Teopema 06 0o011eM pelieHNH JIMHEHHOTO HEOAHOPOTHOTO YPaBHEHHSI N-T'0 TOPSIIKA.
Meton Bapualiuy IpOU3BOIbHBIX MIOCTOSHHBIX.

16. JluneliHoe  OJHOPOJHOE  YpaBHEHHE C  MOCTOSHHBIMH KO3 PHUIHEHTaMHU.
XapaktepucTuueckoe ypaBHeHre. MeTton Diisiepa mocTpoeHus ero GyHIaMEeHTaIbHON CHUCTEMBI
peLICHU.

17. JluHeliHO€ OIHOPOAHOE YpaBHEHHE C IMOCTOSHHBIMH Kod((UIMEeHTaMu U TpaBoOn
YacThIO B BHJI€ KBa3UMHOrowieHa. MeToa 1mooopa 4acTHOTO PeLIeHHUs.
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18. YpaBuenue Diinepa. Ypapaenue UeObiméBa. MeToabl UX peIICHHS.

Paznen 4. KpaeBble 3a1aun

19. Kpaesas 3agaya 1151 IMHEHHOTO YpaBHEHUS 2-T0 TOpsAKa. Buabl KpaeBbIX YCIOBUIA.
[IpuBenenre ypaBHEHUs U KPAEBbIX YCIOBUN K KAHOHMYECKOMY BH]TY.

20. Kputepuii pa3pemiuMOCTH KpaeBOM 3ajaud ISl JIMHEWHOrO YypaBHEHUS 2-TO
Mopsi/IKa.

21. Teopema cylieCTBOBaHMS M €AMHCTBEHHOCTH (YHKIMH ['prHA KpaeBOU 3amayu Iis
YpaBHEHHUS 2-T0 MOPSJIKA.

22. Teopema ['mnnbepra.

Pazgen 5. O6mas Teopust TMHEHHBIX CHCTEM

23. Kputepuii 1uHEiHON HE3aBUCUMOCTH PELIECHUH JTMHEHMHON OAHOPOJHON CHCTEMBI |-
ro nopsaka. Onpenenurens BpoHckoro.

24. Teopema 00 oOmEeM peUICHWH JUHEWHOW OJHOPOAHON CHUCTEMbI l-ro TOpsIKa.
@dyHaaMeHTalbHas CUCTeMa pelleHui U pyH1aMeHTaabHas MaTpULia CUCTEMBI.

25. ®opmyna Ocrporpaackoro — JlnyBumisg — Sko6wu.

26. Teopema 00 o0uIeM peLIEHUH JUHEHHOW HEOJHOPOJHOM CHUCTEMBI 1-ro mopsjka.
Metoa Bapranuyu MpOU3BOIBHBIX TTOCTOSTHHBIX.

27. JlunHeiiHas oIHOpOJHAsE cUCTEMa 1-ro HopsiiKa ¢ MOCTOSHHBIMU KO3 QPHUIHEHTaAMHU.
XapakTepucTudeckoe ypaBHeHHE. Meroa Diiepa MOCTpOoeHHS €€ PyHIaMEHTAILHOW CHCTEMBI
peIIeHU.

Paznen 6. Teopust ycTOHYMBOCTH U OCOOBIE TOUKH

28. YcronuuBocte 1o  JlanyHoBy. I'eomerpuueckuii  CMBICA ~ YCTOWYMBOCTH.
ACHUMIITOTHYECKAST yCTONYHUBOCTD.

29. Kputepuii yCTOHYMBOCTH JIMHEHHON CUCTEMBI C MOCTOSITHHBIMH KO3 PHUIIMEHTAMH.

30. Jluneapusauusi cucteMsl 1-ro mopsaka. Teopema JlsmyHoBa 00 yCTOWYMBOCTH IO
NEPBOMY MPUOIHKEHUIO.

31. ABTOHOMHBIE CHCTEMBI M HX cBoicTBa. Da30Boe MPOCTPAHCTBO U (a30BbIe
TPaeKTOPHH.

32. Knaccudukanuss 0coObIX TOYEK aBTOHOMHOM CHUCTEMbI JIBYX JIMHEHHBIX
T depeHIMaTbHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU.

Paznen 7. YpaBHeHUs B 4aCTHBIX IPOU3BOAHBIX IIEPBOTO MOPSAAKA

33. .Henuneiinass HopMmanbHasg cucremMa. Ee mepBble wuHTerpanel. Kpurepuit
HE3aBHCHMOCTH MEpBBIX HMHTErPajoB HOPMalbHOW cHCTeMbl. Teopema 00 00IieM HHTerpaie
HOPMAaJIbHOW CUCTEMBI |- TO mopsaka.

34. DKBUBAJIEHTHOCTh HOPMAJIBHOM CHCTEMBI CIICIIMAIILHOW aBTOHOMHOHN CHCTEME.
Metoa UHTErpUpyeMbIX KOMOMHAI.

35. JIuHenHOe U KBa3WIMHENHOE YPaBHEHNs B YaCTHBIX MPOU3BOJHBIX |- ro nmopsaka, ux
pemeHus. XapakTepUCTUKH JIMHEHHOTO OJHOPOIHOTO YPaBHEHUS B YACTHBIX IPOU3BOAHBIX 1-r0
nopsiika. Teopema 00 001IeM pEIIeHUH 3TOTO YPaBHEHUS.

36. XapakTepUCTUKM KBa3WJIMHEHHOIO YpaBHEHUS B YaCTHBIX IPOU3BOJAHBIX 1-ro
nopsaka. Teopema 00 o0OIlIeM pelIEeHUH 3TOrO ypaBHEHMs. TeopeMa CyllecTBOBAaHUS U
€AMHCTBEHHOCTH pelleHns 3a1a4u Koy ai1s 3T0oro ypaBHeHusl.

7.2.  Tewmbl NTUCHMEHHBIX PaOOT (TUIIBI 33/1a4)
KonTtposnbHbIe paboThI MO TPaKTUKE BKIIOYAIOT 3aJaHUS YKA3aHHBIX THIIOB.

Pa3;[en 1. QHCMCHTapHLIC MCETOAbl HHTCTPUPOBAHUA: PCHICHUC 3aaavyu Komm JUIA
YpaBHCHUA C pa3AaCIAIOIMUMUCA IIEPEMCHHBIMU,; PCUHICHUC OJHOPOAHOTO YpaBHCHHA, PCIICHHC



YPaBHEHHUS, CBOJSAIIEIOCS K OJHOPOAHOMY; pELICHHE JIMHEHHOrOo ypaBHEHMs 1-ro mnopsuka;
pelieHue ypaBHeHUs bepHysuM; perieHue ypaBHEHHUs B MOJHBIX JuddepeHnnanax; peneHue
YpaBHEHHsI, CBOJALICTOCA K YPaBHEHUIO B TMONHBIX JuddepeHnuanoB myTteM mnoadoopa
MHTETPUPYIOLLEr0 MHOXKHUTENS.

Paznen 2. Teopemsl cyliecTBOBaHMS M €IMHCTBEHHOCTHU: pelleHue ypaBHeHus Kiepo;
pemienue ypaBHeHus Jlarpamka; peuieHue oOmero ypaBHeHus 1-ro nopsaka, He pa3peieHHoro
OTHOCHTEJIBHO IIPOU3BOAHOM; penieHue 3agauu Komm 1 ypaBHEHMS BBICILIETO MOPSAIKA.

Pazgen 3. OGmas Teopus JTUHEWHBIX YpaBHEHUH: PEIICHHE JUHEHHOTO OJHOPOIHOTO
YpaBHEHHSI C TOCTOSHHBIMH KO3((UIIMEHTaMH METOIOM OJilfiepa; peleHne JIUHEHHOTO
HEOJTHOPOJHOIO YpaBHEHHUS C IMOCTOSHHBIMH KO3 (UIMEHTAaMH METOJIOM  Bapualuu
IIPOM3BOJIBHBIX IIOCTOSHHBIX; pemeHue 3azaud Komm 11 JUHEHHOro HEOJHOPOIHOTO
YpaBHEHUS C TOCTOSHHBIMU KO3(PQUIMEHTaMH M CHElHaTbHOM NpaBOM YacTbl0 METOJIOM
mo100pa YacTHOTO PEIICHHUS;, PEIICHNEe YpaBHEHUs Diiepa; pemieHne ypaBHeHus YeOrbIména.

Paznen 4. KpaeBbie 3aaun: pelieHre KpaeBOM 3aJauM ISl JUHEUHOrO ypaBHEHUS 2-TO
NOpSAJKA; PEIIEHUE JIMHEHHOrO OJHOPOJHOTO YpPaBHEHMsI 2-r0 MOpsSAKa C I[EepEeMEHHBIMU
kodddunmentamu MetogoM AOens; HaxoxaeHue ¢(ynkumu [puHa KkpaeBoil 3amaun s
JMHENHOr0 ypaBHEHUs 2-I0 NOpsIKa.

Paznen 5. OOmas Teopus JTUHEHHBIX CHCTEM: pEIIEHHWE CUCTEMbl ypaBHEHUH 1-ro
NOpsAJIKa METO/IOM IO/ICTAHOBKH; pELIEHHE JIMHEHHOM OJHOpPOIHOM cucTeMbl 1-ro mopsaka
METOOM DJiliepa; peuieHue JHMHEHHOM HEOJHOPOAHOM CHCTEMBbI 1-ro mopsaka METOAO0M
BapHally IPOU3BOJIbHBIX ITOCTOSIHHBIX.

Paznen 6. Teopusi ycTOMYMBOCTH W OCOOBIE TOUKH: HCCIEIOBAHHE YCTOWYMBOCTU IO
NepBOMY TPUOJIMKCHUIO HYJIEBOTO pEIICHUS CHCTEMBl 1-TO TOpSIKa; HUCCIeIOBaHHE
YCTOWYMBOCTH TOJIOKEHUI paBHOBECHUS CHUCTEMBI 1-TO MOPSKA; UCCIETOBAHHE OCOOBIX TOYEK
ABTOHOMHOM JIMHEIHON cHUCTEMBI 1-r0 mopsaKa OT ABYX INEPEMEHHBIX.

Pazgen 7. YpaBHeHUs B 4aCTHBIX MPOU3BOJHBIX IEPBOrO MOPSAKA: HAXOXKIECHUE TEPBBIX
MHTETPAJIOB CUCTEMbl HEJIMHEHHOW HOPMaJbHOM CUCTEMBI 1-ro mopsiika; pelieHue JUHEHHOro
OJIHOPOAHOI'O YPaBHEHHUS B YaCTHBIX IPOU3BOJHBIX 1-ro mopsaka; peleHue KBa3WIMHEHHOIO
YpaBHEHHS B YAaCTHBIX IMPOU3BOJHBIX 1-ro mopsaka; pemeHue 3anaun Komm ais ykazaHHBIX
BHJIOB YPABHEHHH.

KOHTpOHLHaH pa60Ta Mo TPOBCPKE TCOPCTUICCKUX 3HaHUM — MO BCEM TEMaM, C
HCIIOJIb30BAHHUEM YKA3aHHBIX BBIINIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.  OOpaszern conep:kaHus IK3aMEHAIMOHHOTO OujieTa

B kaxmomM wu3 ceMecTpoB, B 3aBHCHUMOCTH OT BEACHHS Y4YeOHOTO Tporecca B
TPaAULIMOHHOM (OYHOM) QopmaTe WJIM C HCIOJb30BAHUEM DSJIEKTPOHHOTO OOydYeHUs u
JUCTAHIIMOHHBIX 00pa30BaTEIIBHBIX TEXHOJIOTHA, COJCpKaHUE OWiIeTa MOXET BKIJIFOYATh
TEOPETUYECKHE BOIMPOCH! (M3 MPUBEIEHHOTO BBIIIE CIHCKA WM Ooliee JeTalu3upOBaHHBIE) U
(M) TpakTUYEeCKUE 3aaHus 10 W3YYCHHBIM B JJAHHOM CeMecTpe TemaM (CM. BBIIIE THIIbI
3a1a4).

8. PACITPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOUIIMECA

OO6mrast orneHKa 3HAHWN OOYYAIONMIMXCS MO JUCIUIUIMHE MPOBOJUTCA TO CTOOAITBHOMN
[IKAJIe UCXOJS U3 MAaKCUMyMa, TIPUBEACHHOTO B TaOIHIIE HIDKE.

Opranm3aniioHHO-y4eOHass paboTa B ayaUTOpPUHM OIICHMUBAETCS HA OCHOBE TaKUX
KpUTEPUEB KaK IOCEIIAEMOCTh 3aHSTHI, CBOEBPEMEHHOE M KAaue€CTBEHHOE BBINOJHEHHE
JOMAaIITHUX SaHaHHﬁ, AKTUBHOCTH BO BpeMSI HpOBeJIeHI/ISI JICKOUOHHBIX U HpaKTquCKHX SaHSITI/II\/’I
(yuacTtue B 00CYyXACHUHU TEKYIIETO U MPOHCHHOTO MaTepHasia, peleHne 3a1a4 1 T.11.).
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CamocrodaTrenbHass paboTa OICHMBAETCS HAa OCHOBE IMPEJOCTaBICHHBIX Ha IPOBEPKY
BBIITOJIHEHHBIX JIOMAITHUX, WHIWBUAYAIBHBIX 3aJaHU C YYE€TOM CBOEBPEMEHHOCTH UX
IPEOCTABICHHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBIIOJIHEHHIO.

KonnyectBo 6ayuioB 3a KOHTPOJIBHYIO PabOTy BBIUHCISETCS Kak cCymMMa OallloB 3a Bce
BXozsmue B e€ cocraB 3amaHus. Kaxmoe 3agaHue OICHMBAETCS UCXOIS W3 MaKCUMAaJbHO
BO3MOXKHOTO KOJIMYECTBA OAaJIOB C YYE€TOM IPABHIBLHOCTH BBIOJHEHUS 3aJaHHS, TOJHOTHI
IPUBOJAUMBIX 0OOCHOBAHUIA.

[To pesynbpTaTam paboThl B ceMecTpe oOyuaromuiicsi, HabpaBmuii He MeHee 60 OasioB,
UMEeT MpaBO MOJYYHUTh OIEHKY. Te, KTO HpeTeHayeT Ha 0ojee BBICOKUNA Oayul, MpOXOsT
NPOMEKYTOUYHYIO aTTeCTaluioo. MaKCHUMaabHOE KOJIMYECTBO OaJIOB Ha MPOMEKYTOUYHOM
arrectarnu — 100. O61mee Konu4yecTBO OAJIOB 32 CEMECTP BBIUMCIIACTCS KaK MaKCUMallbHas U3
MOJYYCHHBIX 3a CEMECTp M Ha MPOMEKYTOUHOW aTTeCTAllMM M BBICTABISIETCS COTJIACHO
HOPUHATOMY MOPSIKY.

8.1.  Cewmectp 3

Howmepa paznenos Buapr pabot Maxcumanbioe
KOJINYECTBO 0aJIJIOB
OpranuzannoHHo-yueOHasi padboTa B ayJUTOPUHI 5
CamocrositenbHas pabora 5
1-3 KoHTponbHble padoThl 110 NPAKTUKE 45
KontponbHas paboTa o TEOpeTHIECKOMY 45
MaTepHaty
UTOI'O 100
OK3amMeH 100
OOmuit uTOr 32 CeMecTp 100
8.2. Cemectp4
Howmepa paszzaenos Bunet pabot MaxcumanbHoe
KOJINYEeCTBO 0aJIJIOB
Opranu3anroHHo-y4eOHas padoTa B ayAUTOPUHI 5
CamocTtosTenbHas padora 5
4-7 KoHTposbHble paboThI IO MPAKTHKE 45
KonTponbHas paboTa 1o TeopeTuyecKomMy 45
MaTepHany
UTOI'O 100
OK3aMeH 100
OOmuit uTOT 32 CeMecTp 100

CooTBeTCTBYE 0AJLIOB OLIEHKE

O1teHKa 110 IITHOAJUILHOM IIKajie
KomnuectBo OauioB ECTS Sxsaven, mddepen "
u3 100 , PEHIIMPOBAHHBIN 3auer
3a4eT
90-100 A OTJINYHO
80-89 B
75-79 C Xopotio 3a4TEHO
70-74 D
60-69 E YIOBJICTBOPUTEIIHEHO
35-59 FX
0-34 v HEYJIOBJICTBOPHUTEIHHO HE 3a4TEHO
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O [TPOLECCA

VYuebnsbie 3ansaTHs npoBoAsaTcs B ['maBHoMm kopmyce JoHI'Y (r. Honenk, np. ['yposa, 6).
Jnis mpoBeneHust 3aHATHI TpeOyeTcst ayIuTopHs, 0O0OpyIOBaHHAs MEJIOBOW HWIIM MapKEpHOU
JIOCKOW, MYJbTUMEAUUHBIN MPOEKTOP MU HKpaH, HOYTOYK, KOMIUIEKT ydeOHO Mmebenu ams
CTyJeHTOB, pabodee MeECTO TpemojaBaTelisi, BbIXoA B VHTEpHET — MPOBOJHOW WM C
ucnoibs3oBanuemM Wi-Fi.

Jlist caMOCTOSITETIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4noli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX 3JICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYecKoe OO0ecreyeHrne, NpPEeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
I'maBHOTO KOpITyCa (ayn.405).

OOyuaronuecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh Y4eOHBIE MaTepHabl 10
TUCIUIUIMHE, pa3MmelleHHble Ha tiatgopme Moodle LlenTpa mucTaHuroHHOTO 00pazoOBaHUs
OI'bOY BO «Jloul'VY». llpu u3ydeHMM JUCHUIUIMHBI MOTYT HIPHUMEHSATHCA 3JIEKTPOHHOE
oOydeHre U TUCTaHIIMOHHBIE 00pa30BaTEIbHBIEC TEXHOIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHLIMOHHOTO  OOpa3OBaHMS
OCYIIECTBIISICTCS TEKYIIUHA KOHTPOJIb 3HAHUN OOy4yarolMXcs Ha OCHOBE TECTUPOBAHUA U
IIPOBEPKHU PE3YJIbTAaTOB CAMOCTOSTEIILHON pabOThI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas n1uTepaTypa

1. Jlumanckmii, I.B. [luddepennmanpupie ypaBuenus. Yacts [: yaedHOE mocobue s
cTyneHtoB HanpasiieHuit noaroroBku 01.03.01 Maremaruka, 01.03.02 Ilpuknaagnas matemaTuka
u napopmatuka, 02.03.02 OyngamenTanpHas nHGOPMATHKA U MHPOPMALMOHHBIE TEXHOJIOTHH,
27.03.03 Cucremsbiii aHanu3 u ympasinenue, 44.03.05 Ilemarormueckoe oOpa3oBaHue
(ITpodunb: Matemaruka u unpopmaruka) / . B. Jlumanckuit, I1. A. Mamapos; 'OY BIIO
"JloHeukuil HanMoHaNbHbIA yHUBEpcuTeT . — Jlonenk: JlonHY, 2019. — 142 c.

2. Jlumanckmuii, I B. uddepenunansusie ypaBHenusa. Yacte II: yuebHoe mocobue
nocobue nns CTyOeHToB HampaBieHuid mnoarotoBku 01.03.01 Maremaruka, 01.03.02
[Tpuknannas maremaruka u uHpopmaruka, 44.03.05 [Menarornyeckoe odpazoBanue (IIpodus:
Marematuka u uHpopmaruka) / J. B. Jlumanckuii, I1. A. Mamapos; 'OV BIIO "Jloneukuii
HaluoHaabHbIA yHUBepcuTeT". — loneuk: JJonHY, 2020. — 166 c.

10.2. JlomoysHUTENbHAS TUTEpATypa

3. ®wuaunnos, A.®. Beenenue B Teopuro auddepeHnnanbHbIX ypaBHEHUN: [yueOHUK]
/ A.®. ©Gununmos. — 4-e u3a. — M.: IEHAH/I, 2015. — 240 c. (Knaccuueckuit yueonuk MI'Y.)

4. ®uaunnos, A.®. CoopHuk 3axa4 no auddepeHInaIbHbIM ypaBHEHUAM: [yueOHoe
nocobue] / A.®. OGumunmos. — 7-¢ uzn. — M.: JIEHAH/, 2015. — 240 c. (Knmaccuueckuii
yuebHuk MI'Y.)

11.  HMHO®OPMAIIMOHHBIE PECYPCHI

1. Hayunas snextponnas oudiauoreka eLIBRARY.RU: caiit / HOb (O0O0). —
Mocksa, 2000- . — URL: https://elibrary.ru (nata oOpamenusi: 08.04.2026). — Pexxum goctyma:
JUUISL aBTOPU30B. MOJIb30BaTeNe. —T€KCT: JIIEKTPOHHBIN.

2. Hayunas sjexkTtponnasi oudauorexka «KubepJlenunkay: caiit / Accormarnus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (nata oOpaieHus:
08.04.2026). — Pexxum nocrymna: cBOOOHBIN. — TeKCT: 27IEeKTPOHHBIH.
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3. Hanmonanbuass moamucka: cair / PIHIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum pgocryna: s
aBTOpHU30B.110Nb30BaTeneil JJonl'Y. — TekceT: 21eKTpOHHBIN.

4. HauuonanbHast 3JIEKTPOHHAas onbIHoTEKA (HOBb): dbenepaibHas
rocynapcTBeHHas uHpopmarmonHas cucreMa / MunuctepctBo Kynbryper PD; Poccuiickas
rocynapcTBeHHas Ombnmoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
08.04.2026). — Pexxum nocrymna: cBOOOIHBIN. — TeKCT: 37EeKTPOHHBIH.

5. Oopa3zoBarenbHas miaargopma FOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara obpamenus: 08.04.2026). — Pexxum moctyma:
U3JIaHusl CBOOOIHOTO JIOCTYIIA, 7Sl aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 3JEeKTPOHHBIMH.

6. daexTponHasi 6udamoreka PI'B: paznen caiita / PI'b. — Tekcr: anekTpoHHsI# //
Poccuiickas rocy/1apCTBEHHAs OnoOIMoTEKA: ouIHaTBHBINA CaiT. -
https://Idiss.rsl.ru/electroniclibrary. — Pexum nmocTyma: MOUCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKyMeHThI — BupTtyanbsubiil untansubiii 3a51 PI'b na tepputopuun Hb Jlonl'VY.

7. DJIeKTPOHHO-0MOIHOoTeuHasi cuctema Jlanb: caiit / OBC Jlams. — C.-

[TetepOypr, 2011- . — URL: https://e.lanbook.com (mara oOpamenus: 08.04.2026). — Pexum
nocryna: w3ganus CeTeBOd JIIEKTPOHHOW OWONHMOTEKH, I aBTOPU30B. IOJB30BATEICH. —
TekcT: 31eKTPOHHBIN.

8. DekTpoHHO-0ubuoTeuHasi cucrema Jloul'Y: caiitr / ®I'BOY BO «lonl'Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oOpamenus: 08.04.2026). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 37IE€KTPOHHBIN.

9. DyekTpoHHbI KaTajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnmen caiirta / Hb
Houl'Y. — Tekcr: snextponnsiit / DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 08.04.2026). — Pexum 1gocryma: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JIJ1s1 1toJb3oBaTened JJonl'y.

10. JuexTpounblii apxuB Joul'Y: pasmen caiita / Hb Jonl'Y. — Teker:
anektpoHHsli // OBC [Joul'Y: caiit. — URL: http:/repo.donnu.ru/ (mara oOpameHus:
08.04.2026). — Pexxum noctymna: cBOOOTHBIH.

12. ITPOTPAMMHOE OBECIIEYEHUE

1. PEJ] OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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