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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
- popMUpOBaHNE MATEMATUUYECKOU KYJIbTYPhI U (yHIAMEHTAIbHAS MTOATOTOBKA CTYJIEHTOB B
obnactu quddepeHInaTbHBIX YPaBHEHUIN

3anauu AUCHMIIIHHBL
- MOKa3aTh, YTO TaKoe OOBIKHOBEHHBIC MU(PdEepeHInalbHbIe YpPaBHEHHS, T/Ie U KaK OHH
BO3HUKAIOT, KaKue (PU3NUYECKUE SIBJIEHUSI MOTYT OBITh OMMCAHBI C TIOMOIIBIO OOBIKHOBEHHBIX
nuddepeHIInalIbHbIX YPaBHEHUI;
- HAy4YUTh CTYJIEHTOB pewath AuddepeHunanbHble YpaBHEHUSI PA3IUUHBIX TMOPSAKOB M
cucteM quddepeHIaTbHbIX YPaBHEHHIA,
- U3YYUThb BOIIPOC O BJIUSHUU TPUMCHCHHUS HAYaJbHBIX JAHHBIX HA pEIICHHE CHUCTEM
nuddepeHInaaTbHbIX YPaBHEHUN.

2. MECTO JUCIUIIIINHBI B CTPYKTYPE OII1 BO

HucunmummHa «OObIKHOBEeHHBIE TuddepeHInaabHble YPAaBHEHUS» SBISICTCS TUCIUIUTHHON
00s13aTEJILbHOM YaCTH.

M3yueHne MUCIUIUIMHBI OCHOBBIBAETCS HA 3HAHMSAX MATEMATHMYECKOTO aHaju3a, ajareopsl,
reoMeTpuu, GU3NKHU.

3HaHUST U HaBBIKM, NPUOOPETEHHbIE B XOAE M3Y4YEHUS] IUCHUIUIUHBI «OOBIKHOBEHHBIE
nuddepeHImanbable  YpaBHEHUS» HUCHOIB3YIOTCS IS OCBOEHUS IUCHMIUIMH: «Dusmkay,
«Teopernueckas MmexaHuka», « TepMoanHaMuKka U Terionepenaada», « YUCIeHHbIE METOIBI U
METO/IbI ONTUMHU3ALIMN» U TPODECCHOHATIBHBIX TUCIUILIMH.

3. KOMIIETEHLUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTVINHBI U UTHANUKATOPBI UX JOCTUXKXEHUA

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPBI UX JOCTHIKCHHS

Kon u HanMeHoBaHue | Koo W HanMeHOBaHME WMHIUKATOpPA JIOCTHIKCHUS
ob1enpodeccuoOHaTLHOU o01enpodecCHOHaTbHOM KOMITETEHITHH

KOMITETCHITHH

OIlIK-1 N -1 OIIK-1

CriocobeH MPUMEHSTH | 3HATB: - TCOPUIO U OCHOBHBIC 3aKOHBI B 00JIaCTH
€CTECTBCHHOHAYUYHBIC U [ ecTeCTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX TUCIIUILINH.
OOLIEMH)KEHEPHbIE 3HaHus, | U — 2 OIIK-1

METO/IBI MaTeMaTUYEeCKOTO | YMETh: - MPUMEHSATh METObI MATEMATUIECKOTO
aHamM3a M MOJEIIMPOBAHUS, | aHAIM3a U MOACIMPOBAHUS B TPOPECCHOHATLHON
TEOPETUIECKOTO U | IesATeIbHOCTH;

9KCIEPUMEHTATFHOTO - IPUMEHSITh METOJIBI TEOPETHUYECKOTO U

UCCIIeIOBAHUS B | 9KCIIEPUMEHTAILHOTO UCCIEIOBAHUS B
npodeCCuOHATBHOM npoeCCHOHATTBHON AESITETBHOCTH.

TeSITEIbHOCTH;

4. CTPYKTYPA JNCHUITINHBI

OOmas Tpy10eMKOCTh AUCUMIUIMHBI cocTaBisgeT 3.00 3aueTHbIX equHuIbl, 108.0 akageMuueckux
JacoB.

1 — Ne n/mm
2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IIpOEKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp



4 — Buibl KOHTAKTHOW Pa0OTHI M TPYIOEMKOCTh (B aKaJeMUYECKHX Yacax)
4.1 —JI (JIexuum)

4.2 — JIexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHSA)

4.4 — T1pakTU4eCcKue 3aHSITHS B BUJI€ MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JTabopaTopHbie paboOThI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Mnas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOyUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTposb (B akaieMUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
41142143 |44|45(4.6|4.7]148]49
1 Huddepennmans (3 | 14 14 16 Homariraue
HbIe YpaBHEHUS 3a/1aHMS,
IIEPBOTO YCTHBII
MopsiiKa ompoc,
NunuBunyans
HOE 3aJlaHue
Nel
2 | Auddepenmmans |3 | 12 12 13 Homainue
HbIC YpaBHEHUS 3aJIaHuUs,
N-ro mo-psjaka YCTHBIH
ompoc,
NunuBuayans
HOE 3a/TaHne
No2
3 Cucremsl 318 8 10.8 | domarmHue
nuddepeHIIaTL 3aJaHus,
HBIX YPAaBHCHUN YCTHBIA
ompoc,
NunuBunyans
HOE 3aJlaHue
Ne3
4 | 3auer 3 0.2 3a4eT
Hroro 34.0 34.0 0.0 000200 0.0 | 39.8
5. COAEP KAHME JUCLHUAUIIIMHBI
5.1. Jlekuuu
Ne i/ HaumMeHnoBanue TeMbl CopepxaHue TeMbl (pa3aena)
I (paznena)
1 HuddepenmanbHbie 1.1 duddepenunanpapie ypaBHeHUsS |- ro mopsaka

ypaBHEHUS IEPBOTO MOPAIKA
1.1 duddepenimanbHbie
ypaBHeHHS 1- TO TOpsIKa
pas3pelieHHbIe OTHOCUTEIHHO
IIPOU3BOIHOM.
1.2.YpaBHeHus, c

pas3penieHHbIe OTHOCUTEJIBHO MIPOU3BOTHOM.
OcCHOBHBIE TOJIOKEHUS Teopuu AuddepeHInaTbHbIX
ypaBHEHMIA, pa3perieHHbIX OTHOCUTEJIBHO

npousBojgHo. 3amavya Komu, mosie HanpaBlIeHUH,
M30KJIUHBI, UHTET pAJTbHBIE KPUBBIE.
1.2VpaBHeHus, ¢ pa3aesioNMMUCI TePEMEHHbBIMU.




PasaCIArOIMUMHACS
PEMCHHBIMMU.

I1c-

ypaBHeHI/IH, IIPUBOAAIIUCCA, K
pPasaciIromuMHUCs IICPEMCHHBIMU.

YpaBHEHUSIM  C

1.3. Jluneiinble ypaBHeHus | 1.3.JIuHeiiHble  ypaBHEHUsS  MEPBOro  MOPSIKA.
IIEPBOTO IOPAIKA Ypasuenus bepnymnn, Pukkaru.
1.4. VYpaBHeHus B NoJHbBIX | 1.4. VYpaBHeHHss B TIOJNHBIX auddepeHIraniax.
nuddepenimanax NnTerpupyronmiit MHOKXHUTEb.
1.5 MeTton Oinepa | 1.5. Meron Ditnepa nmpuOIMKeHHOT'O HHTETPUPOBAHUS
MPUOTUKEHHOTO J.Y. (momanbie Diinepa). Teopema CyliecCTBOBAHUS U
UHTETPUPOBAHUSA JI.Y.| enuHCTBEHHOCTH  pelieHus  ypaBHeHus. JIomaHble
(JtomaHbIe Diinepa). | Ditnepa. CyliecTBOBaHUE U €IUHCTBEHHOCTD PEIICHUS.
Teopema cymectBoBanusi u | Meron — BBeaeHusi — mapamerpa.  Teopema o
eIMHCTBEHHOCTH  PEIICHHS | HeTTPEPhIBHOW 3aBUCUMOCTHU PEIICHUs OT TapaMeTpa 1
YPaBHEHHS . OT HauvanbHbIX 3HaueHnil. Teopema Ilyankape.
1.6 Huddepenmmanpasie | Teopema o muddepenuupyemoctu perieHuii. Ocobbie
ypaBHeHHUsI 1- TO TOpsIKa | TOUKHU.
Hepa3pelICHHbIE 1.6. duddepeHnuanbubie ypaBHeHUs 1- To mopsaka
OTHOCUTEIIBHO Hepa3pelIeHHbIE OTHOCUTEJIBHO MTPOM3BOTHOM.
MIPOU3BOIHOM. YactHple BUABI ypaBHEHHUS, OCOObIE pEIICHUS.
VpaBuenus Jlarpanxa. YpaBuenuss Knepo. Teopema
CYIIIECTBOBAHMUS " €IMHCTBEHHOCTH TU1s1
nuddepeHInaabHbIX YpPaBHEHUN, HE pa3pelleHHbIX
OTHOCHUTEIBHO MPOU3BOIHOM. OcoOble pelIeHHUs.
HuddepenimanbHbie 2.1. uddepennmanbupie  ypaBHEHHS  JI0O0TO
ypaBHEHUS N-TO MO-psiKa nopsiaka. ITpocreitiue clyvyau MTOHMKEHUS

2.1  Ilpocreiiiue ciydau
TTOHIKEHUS MTOPSIJIKA.
Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH TU1st
nuddepeHIInaIbHOTO
ypaBHEHMS N-TO MOPSIIKA.

2.2 JIuHeliHbIe
nudepeHIaIbHble
YpPaBHEHUS N-TO MOPSIIKA.

2.3 JIunelinble
OIHOPOJHBIC YpaBHEHUS C
MTOCTOSIHHBIMU

KO3 bULIMeHTaMU u
ypaBHEeHHUSs Diiiepa.

2.4 JIuneiinbie
HEOTHOPOIHBIE YpaBHEHUS.
JIuHelHbIE  HEOOHOPOIHBIE
YPaBHEHUSI C TOCTOSTHHBIMU
koappumeHTaMu u
ypaBHEHHUSs Ditjepa.

nopsiaka. Teopema CylecTBOBaHUS M €IMHCTBEHHOCTH
it i pepeHImaTbHOrO YpaBHEHHSI N-TO MOPSIKA.
2.2. Jluneitnble auddepeHunaIbHble YPABHEHHUS N- O
nopsinka. Jluneiinsiii quddepeHuranbHbld OnepaTop
L u ero cBoiicTsa.

TeopeMbl 0 pemIEHUSIX JIMHEWHOTO OJHOPOIHOTO

ypaBHeHUs. JIMHEWHO He3aBUCHMbIe (QYHKIIMU Ha
oTpe3ke. Omnpenenurens Bponckoro. @opwmyina
Octporpanckoro - JInyBuiist

2.3.JIunelinbie OJTHOPOJIHBIE YpaBHEHUS c
MTOCTOSIHHBIMU ko3 puImeHTamMu.
XapakTtepuctudyeckoe ypaBHeHue. Ciyyail pa3InyHbIX
JIEVCTBUTEIIbHBIX 54 MHUMBIX KOpHEN
XapaKTEPUCTUUECKOTO YPpaBHEHHSI. VYpaBHeHue
Dinepa (pa3nuuHbIe ciyyau KOpHe

XapaKTEPUCTUUECKOTO YPABHEHHS).
2.4. JluneiiHble HeOJHOpOAHBbIE ypaBHeHMs. (OOiiee
pelleHre JIMHEHHOrO HEOJHOPOJIHOTO YpPaBHEHUS.
Merton BapHaluu MTOCTOSTHHBIX. Merton
HEOIpeAeIIEHHBIX KO3 (PHUITNEHTOB.

2.5 TIlousatue o kpaeBbix |2.5. KpaeBbix 3amaun. @OyHKIUS BIUSHUS WIU
3ajadax ¢yukuus 'puna. [Tocrpoenue pynkiun I'puna
Cucrembl 3.1. Cucremsl nuddepeHnanbHbIX ypaBHEHUH
nuddepeHIaIbHbIX OOume  mnousrus.  VHTerpupoBaHME  CHCTEMBI
ypaBHEHUI mubdepeHIIMaIbHbIX ypPABHEHUN IIyTEM CBEACHUS K
3.1 Cucrembl | OTHOMY YpaBHEHHIO 0oJiee BBICOKOTO IOPSIIKA.

nuddepeHImaIbHbIX

HaxoxneHne HHTerpupyeMbIX KOMOUHALIMMA.




YpPaBHEHU

3.2 Cucrembl  JTMHEHHBIX
nuddepeHInaTbHbIX
YPaBHEHHU.

3.3 Cucrembl JIMHEWHBIX
nuddepeHInaIbHbIX

ypaBHCHI/Iﬁ C ITOCTOSHHBIMH

3.2. Cucrembl JHHEHHBIX  OuddepeHIInaTbHBIX
ypaBHeHHI. OCHOBHbIE TEOpPEMBbl O  PEIICHUSIX
JTUHENHBIX OHOPOHBIX CHUCTEM. ITpuniumn

cynepno3uuuu. MeToj BapuallMM TMOCTOSHHBIX IS
pelIeHnus] HEOAHOPOIHOM CUCTEMBI.

3.3.  Cucrembl nuHEHHBIX  JauddepeHITnaTbHBIX
YPaBHEHUH € TOCTOSIHHBIMU KO3 (ULIMEHTAMHU.

kodpdurmenTamu Xapaxktepuctnueckoe ypaBHeHue. Ciiyuan pa3IMuHbIX
JIEVCTBUTEIIbHBIX 54 MHUMBIX KOpHEHN
XapaKTEPUCTUUECKOTO YpaBHEHMUSI. Pewenns
JUHEHHBIX  CHUCTEM  METOJAMU  HEONPEIEIIEHHBIX
KO3 ULIEHTOB.
5.2. IlpakTuyeckue 3aHATHS
HaunmenoBanue Tembl CopepxaHue TeMbl
1.1 Huddepenmanbubie | U30KIUHBL CocraiieHue muddepeHIaTbHbIX
ypaBHeHMsT |- ro  mnopsaka | ypaBHEHMH  CeMENCTBA  KPUBBIX.  YpPaBHEHUS C
paspeleHHbIe OTHOCHUTEJIBHO | pa3AesIoIUMUCS MEPEMEHHBIMU. OnHoponHbIe
MPOU3BOTHOM. ypaBHEHUSI.
1.2 YpaBHeHus, c | Pemmenne 3amay. VYpaBHeHUs, [OpPUBOIAIIMECH, K
Pa3aeNSIOIMUCS IEPEMEHHBIMU | YPABHEHMSAM C pA3IEIAIOIIMMUCS IEPEMEHHBIMU.
1.3. JIuneiinbie ypaBHeHus | Pemienne 3amau.  JIuHelHble ypaBHEHUST TIEPBOTO
[IEPBOTO MO-psaKa nopsiaka. YpasHenus bepnyinm, Pukkaru.
1.4 VpaBHeHuss B  mnosHbIX | Pemenue 3a1a4. VYpaBHeHus B TOJIHBIX
nuddepeHmanax nuddepennuanax. MHTerpupyommi MHOXHUTEb.
1.5 Meton Oiinepa | Pemienne 3amau. CyliecTBOBaHUE M €QUHCTBEHHOCTH

MPUOJIMKEHHOTO WHTETPUPOBAHUS
H.Y. (momanslie Ditnepa). Teopema

perieHusl.
[TpubnmxenHoro nnterpupoBanus AuddepeHunaIbHbIX

CYILIECTBOBAHMUS U | ypaBHEHUH.

€IMHCTBEHHOCTH pelieHus

YPAaBHEHHS .

1.6 Huddepenmmansueie | Pemmenne  3amau.  YpaBHEHHS, HE  pa3pelleHHBIC
ypaBHeHUsT 1- 0  MOOpAIKA | OTHOCUTEIbHO MPOU3BOJHOM.

HEpa3peLICHHbIE OTHOCUTENBHO | YpaBHenus Jlarpanxa u Kiepo.

IIPOU3BOJHOM.

1.7 I'eomerpuueckue u | Pemenne reoMerpuyeckux W (uU3MYECKMX  3ajad.

busnueckue 3a1auu.

I'eomeTpuueckue u pusnyeckue 3agaun, MPUBOIAIINE K
nuddepeHImanTbHbIM YPaBHEHUSIM TIEPBOTO TOPSIIKA.

2.1 IIpocretimmue ciydau
MOHWXEHUS Topsiaka. Teopema
CYILLIECTBOBAHHUS "
€IUHCTBEHHOCTH U1

nuddepeHInanIbHOro  ypaBHEHUS
N-TO MOPSI/IKA.

Pemenue 3anau. YpaBHeHMs1, JOMYCKAIOIIME TOHUKEHUE
nopsaKa

2.2 JIuHeiiHble
nuddepeHIaabHbie ypaBHEHUS N-
r'o MOpsIIKa.

Pemienne NMMHEHHBIX OJHOPOJHBIX W HEOTHOPOJHBIX
nuddepeHIuanbHbIX YPaBHEHU N-TO MOPSIIKA METO0M
MTOHWKCHUS TTOPSIIKA YpaBHEHUI




2.3 JIuHeliHble  OTHOPOJHBIE
YpaBHEHUST  C  IOCTOSIHHBIMHU
kod(puImeHTaMn W ypaBHEHHS
Dinepa

JluneitHpie OAHOPOAHBIE YPABHEHHUS C TOCTOSHHBIMHU
K03 GULIMEHTAMU BBICIIUX TOPSIKOB.

2.4 JIuHeiiHble HEOTHOPOJHBIE
YpaBHEHUS. JIuHeitnble
HEOJTHOPOJHBIE  ypaBHEHUS  C

MOCTOSTHHBIMU KO3 puimenramum
U ypaBHEHHUS Dilnepa.

JluHeliHbIe HEOTHOPOAHBIC ypaBHeHUs. JIMHEHbBIE
ypaBHEHUST C  TepeMeHHbIMH  Ko3dduimeHnramu.
VpaBHenus Ditnepa, Jlarpanxa, YeObliena.

2.5 TlonsiTue o KpaeBbIX 3a/1a4ax

Kpaessbie 3agaun. @ynkuuu ['puHa.

3.1 Cucremsbl
nuddepeHInaaTbHbIX YpaBHEHUN

Pemienune 3amau. JIuHelHbIE OJHOPOIHBIE CUCTEMBI C
MOCTOSIHHBIMU Ko3ddunirieHTaMu (MeToa UCKITIOUEHUS).

3.2 CucreMbl JINHEWHBIX
muddepeHIIaTbHbIX YPABHEHHIH.

JIuHelHbIE CUCTEMBI C MOCTOSIHHBIMU KO3 GUIIMEHTaAMH
(Meron Ditniepa). MaTpuuHblil METOI.

33 CucreMsl JIMHEWUHBIX

Pemienne 3apmau. JIvHelHbIE HEOOHOPOAHBIE CHUCTEMBI.

muddepeHIIMaIbHbIX YpaBHEHMH ¢ | MeTO  MCKITIOUeHWs, MeToj  Bapuanuu. Mertoj
MOCTOSIHHBIMU KO3(DPULIMEHTaMU | HeompeaeIeHHbIX KO3 PUIIMEHTOB.
6. CAMOCTOSATEJIbHASI PABOTA
Ne | HaumenoBaHue TeMbI Coneprxanue Tembl (paszena) TpynoemkocTh
/i (pa3znena) B
aKaJeMHUYECKUX
gacax
| Huddepennmansabie | CamocTosTenbHas pabota | 16
ypaBHeHUs1  mepBoro | «IHTerpupoBaHHe JTUHEHHBIX YpaBHEHHH 1-
MopsiJiKa 1N MOPSIJIKA.» YCTHBIH OTIpocC
NunuBuayanbHoe 3a/1aHUeE Nel
«quddepeHnnaapHple ypaBHEHUsI IIEPBOTO
MOPSIIKA». Brimonnenue JIOMAIITHUX
3aganuid. [loAroToBKa  TEOPETUYECKOTO
MaTepualia K KaXAoMy IPaKTHUYECKOMY
3aHATHUIO.
2 Huddepennmansubie | CamocTosTenbHas pabota N2 | 13
ypaBHEHUS n- To T1o0- | «IHTerpupoBaHue TMHEHHBIX YpaBHEHUN N-
psIKa ro mnopsaka». WHauBuayanpHOE 3aaHUC
No2  «/luddepennmanbabie  ypaBHEHUS
BBICIITUX MTOPSIIKOBY. Brimioninenue
JTOMAIITHUX 3aTaHUM. [TonroroBka
TEOPETHUECKOTO MaTeprana K KaxIoMy
MPaKTHIECKOMY 3aHITHIO
3 Cucrembl CamocrostenpbHas pabora Ne3d Cucremsl | 10.8
nuddepeHImanTbHbIX nuddepeHITuaTbHBIX YPAaBHEHUI.
ypaBHEHUI NO3 Ne3 «Cucrembl auddepeHIImaIbHbIX
YPABHEHUI. BeimosmHeHne — momamiHuX
3agaHnii. IloaroroBka  TEOpPETUUECKOIO
MaTtepuaga K KaXIOMY IPAKTUYECKOMY
3aHSATHUIO

7. OBPA3OBATEJ/IbHBIE TEXHOJIOTI'MN
B cootBerctBuu ¢ TpedoBanusmu PI'OC BO mno HampasieHuto noarotoBku 24.03.01 —

PakeTrHple KOMIUIEKCHI
MpEeIyCMaTPUBAECT  IIMPOKOE

UCTOJIb30BaHNE B y4eOHOM Ipoliecce

N  KOCMOHABTHUKA pcalin3dalnsa KOMIICTCHTHOCTHOI'O IIOAXO44d

AKTHUBHBIX WU




MHTEPAKTUBHBIX (DOPM IPOBEICHHS 3aHATHI B COYETAHUM C BHEAYIUTOPHON pabOTOM ¢
1eIbI0 OPMUPOBAHUS U PA3BUTHS TPOGECCHOHATBHBIX HABBIKOB O0YJaOIIINXCHI.

Jlekuu: TpaaUIIMOHHOE U MPOOJEMHOE M3JI0KEHUE TEOPETUUECKOTO MaTepuaja, TeKyIUul
YCTHBIH OMPOC, KOJZIOKBUYMBI, UCIIOJIb30BAHNE UHTEPAKTUBHBIX OOYYAIONIUX MYJbTHMEINA
CPEJICTB; TpPAKTUYECKHE 3aHSTHS: WHTEPAKTHUBHBIC METOABI pEIICHUS 3ajad, MO3TOBOU
IITYpM, HCIOJIb30BaHUE HATJISIHBIX CPEJICTB, KOHTPOJbHBIE pabOThI; KOHCYIbTAIWU,
caMOCTOsITeTIbHAs paboTa.

NmuTtanimoHHBIE METOIBI OOYUEHUS: TPOOJIEMHAS JICKITHS.

NrpoBble MMUTAIIMOHHBIE METO/IBI OOYUEHUS: MO3TOBOM IITYPM.

Heurposbie IMUTAIIMOHHBIE METOABI OOYUCHHS: METO TPYIIIOBOTO PEIICHUS 3a1ay.
JIekIIMOHHBIE W TPAKTUYECKHE 3aHSATHS TPOBOMASITCS C KCIOJIH30BAHUEM TPAIUIIMOHHOM,
AKTUBHOW U MHTEPAKTUBHOU (hopM 0OydeHHUSI.

8. OLIEHOYHBIE CPEJICTBA JIJI1 [IPOMEXYTOYHOM ATTECTALIUU
Ornucanue mokasaTeleil U KpUTEpUEB OLIEHUBAHUSI KOMIIETCHLIMM HA Pa3IMYHBIX dTarax ux
dbopMUpOBaHUS, ONMUCAHUE LIKAJT OLEHUBAHMS, TUIIOBbIE KOHTPOJIbHBIE 3aJaHUs WIM MHBIE
MaTepHuanbl, HEOOXOIUMBbIE [JIs OLEHKM 3HAHUM, yMEHHUH, HABBIKOB, XapaKTepU3YIOIIMX
3Tarnbl (HOPMUPOBAHUS KOMIIETSHIINI, a TaK)Ke€ METOAMYECKHE MATEPHAIIbl, OMPEIACIISIONINe
MPOLEAYPhl OICHUBAHMS 3HAHWUN, YMEHHMH M HABBIKOB OTPAXKEHBI B (DOHIE OIECHOYHBIX
cpenctB no nucuuruinHe «OObIKHOBEHHBIE MU (epeHIInaTbHbIE YPAaBHEHUS.
[TpoMexxyTOUHBII KOHTPOJIb OCYIIECTBIISIETCS B BUJE 3aUeTa B TPETHEM CEMECTPe M3yUeHUS
JUCLIUTIINHBI.
3auer chaetcsa B KoHle cemecTpa. Popma cnaum 3adera— yctHas. HeoOXoaMMbIM yclioBUEM
JIOITyCKa Ha 3a4eT SIBJISETCS BBIMOJIHEHHWE BCEX BUIOB CAMOCTOSATEIBLHON PaOOTHI M crada
BCEX MHAMBUAYAJbHBIX JOMAIIHUX 3aJaHUH.

O1neHOYHBIE CPEACTBA COCTOSIT U3 BOIMPOCOB K 3adeTy. [IpuMmepHble BapHaHThI MTOTOBBIX
CEMECTPOBBIX TECTOB, CAMOCTOSITENIbHBIX PA0OOT M MHAMBUIYATbHBIX TOMALIHUX 3aJaHUN
MPUBEICHBI B (DOHE OLIEHOYHBIX CPENICTB AUCIIUTLIMHBI.

[TpumepHbIe BOIPOCHI K 3a4eTy

3-ii cemecTp

1. duddepenunanpapie ypaBHeHus. OCHOBHbIE TOHATHS W ompeneneHus. Kakue ITMHUM
HAa3bIBAIOTCS] U30KIMHAMU?

2. VYpaBHeHUS C pa3NeISAIOLUIMMUCA IE€PEMEHHBIMU. YPaBHEHUS C PpPa3[IelIeHHbIMU
MepEMEHHBIMH.

3. YpaBHeHUs1, IPUBOASIIMECS K YPABHEHUSIM C pA3JEISIOMIMMUCS IEPEMEHHBIMHU.

4. JluneitHple ypaBHeHUs 1-ro mopsaka.

5. Merona Bapuanuu nNOCTOSIHHBIX.

6. YpaBHeHue BepHyIUIM U €ro CBeICHUE K JIMHEHHOMY YPaBHEHUIO.

7. YpaBHeHue PUKkaTu 1 ero cBeieHNe K JIMHEHHOMY ypaBHEHUIO.

8. YpaBHeHue B MOJHBIX AU depeHanax.

9. MHTerpupytominii MHOXKHUTEIb. YCIOBHE CYIIECTBOBAHUSI MHTETPUPYIOLIETO MHOXUTENS,
3aBUCSIIETO TOJIBKO OT X U OT y.[//:0]

10. MeTon Ditnepa npuodamxeHHOTo HHTerpupoBanus /1. Y. (lomaHbie Diiiepa)

11. Teopema cyliecTBOBaHUS U €AUHCTBEHHOCTH PEILICHUS

12. Ocobbie TOuKH, 0cOOBIE KpUBBIE (y3€l1, ceno, (OKYC, LIEHTP).

13. Ilpocreiiiine TUIBI ypaBHEHHH, HEPA3PEILIEHHBIX OTHOCUTEIBHO TPOU3BOAHOM.
15.YpaBuenue Jlarpanxa.

16.Ypasuenue Knepo.

17. Teopema cyliecTBOBaHUSI U €IUHCTBEHHOCTHU pelieHus auddepeHInaIbHOrO ypaBHEHUS
HE pa3pelieHHOr0 OTHOCUTENIBHO MPOU3BOAHON. OcoObIe peleHus.

18. Teopema cyiliecTBOBaHUS U €AUHCTBEHHOCTH penieHus [.Y. n-ro nopsaka.
19.ITpocreiiime ciayyan MOHUKEHUS TOPSJIKA.

20.ITpocreifimrie ciydyad TOHWKEHUS TMOpsAKa. YPaBHEHUS OJHOPOIHOE OTHOCHUTEIHHO



apryMeHTa X, OJJHOPOJHOE OTHOCUTEJIbHO apTyYMEHTOB y U MPOU3BOJAHBIX OT Y, OJHOPOIHOE
B 000OIIIEHHOM CMEICIIC).

21.JIunertnoe ogHopoaHoe 1.Y. n-ro nopsaka.

22 Jlunennplil nuddepeHImanbHbplii onepatop L u ero cBoiicTsa.

23. Teopembl 0 pelIeHUsIX JTUHEUHOTO OJHOPOIHOTO YPpaBHEHUS

24 JInHeitHO He3aBHCHUMBbIC (YHKIIMM Ha OTpe3Ke (JIMHEHHO He3aBUCHMBIC). OmpenennTennb
Bposnckoro.

25.00mee penieHue TMHEHHOTO oHOpoAHOTO 1. Y., hyHIamMeHTalbHasI CUCTeMa PEIeHUN.
26.ITonmxenue nopsaka JMHEHHOTO OgHOpoAHOTrO 1. V.

27.Haxoxnaenue nuHeitHOTO omHopoaHoro J1.V. mo 3amanHON QyHIaMEHTaIbHOW CHUCTEMBI
pewennii. Ilpumep.

28.@opmyna Octporpaackoro - JInyBumis.

29 .Jluneiinple ogHopoaHble [.VY. ¢ mocTossHHBIMU KO3(pdUIIMEHTAMU. XapaKTepPUCTUUECKOE
ypaBHenue. Ciyuail pa3nmuuHbIX J€HCTBUTEIbHBIX U MHUMbBIX KOPHEH.

30. JIuneitasie omHopoansie [.Y. ¢ mocrossHEbIME KO3 duimenTamu. XapaKkTepUCTHIECKOE
ypaBHeHue. Ciydyail KpaTHbBIX IEHUCTBUTEIbHBIX U MHUMbIX KOPHEH.

31.YpaBHenue Ditepa (pa3IuyuHbIe Clydau KOPHEH XapaKTepUCTUIECKOTO YPABHEHUS).
32.JIuneitnoe HeogHopoaHoe J1.Y. CBoicTBa YaCTHBIX pEeIIEHUM.

33. O61ee pemnienue auHeHoro HeogHopoaHoro [1.V.(Teopema).

34.MeTon Bapualuyi MPOU3BOJIbHBIX MOCTOSIHHBIX JIJIS1 YPABHEHUS N-ro MOpsIIKA.

35. Jluneitnoe neomHopoaHoe [.Y. ¢ mocrossHHBIMH Ko3(hduumeHtamu (mpaBas 4acThb
SIBJISIETCSI MHOTOYWIEHOM CTETICHH $).

36. Jluneitnble HeogHopoaHble [I.Y. ¢ mpaBoil 4YacTbiO COCTOSIIEH U3 MPOU3BEACHUS
9KCMOHEHTHI HA MHOTOYJIEHOM CTETICHH S.

37. JluneitHble HeomHopoaHble [I.Y ¢ mpaBoll 4YacCThIO COCTOSIIEH W3 MPOU3BEIACHUS
9KCIIOHEHThI HA MHOTOUYJICHOM CTETICHH S U Ha TPUTOHOMETPUUECKHE (PYHKIIUU.

38.KpaeBble 3a1auu.

39.®yukums BnusHus win pyakuus ['puna. [Toctpoenune ¢pynkiuu I'puna.

40.Cuctemsl 1.V. OOmue moHATHS.

41 .uterpupoBanue cucrem [.Y. myTeM cBeAeHUS K OJJHOMY YpaBHEHHIO 00Jiee BBICOKOTO
MOPSIAKA.

42 .HaxosxJ1eHne MHTerpupyeMbIX KoMOuHaIui 11s cucteM .Y,

43.CuteMbl TMHEHHBIX ogHOpOoAHbIX 1. V. JInHelHbIi onepaTop U ero CBONUCTBA.
44.OCHOBHBIE TEOPEMBI O PELIEHUAX JIMHEHMHBIX OJHOPOAHBIX cucTteM. OOlee pelieHue
JIMHENHBIX OJTHOPOJIHBIX CUCTEM.

45.PelieHue TMHEHHON HEOTHOPOAHOM cucTeMbl. Meton Ditnepa.

46.Cuctembl  JIHHEMHBIX omHOpoaHbix JI.V. ¢ mnocTossHHBIMM  KO3(DPUIIMEHTAMMU.
Xapakrepuctuueckoe ypaBHeHnue. Pemenue cucrem [1.Y.

47.Meto1 Bapyalliy MTOCTOSTHHBIX ISl PEIICHUS] IMHEHHBIX HEOJHOPOIHBIX CUCTEM.
48.001mee perieHUe CUCTEM JIMHEWMHBIX HEOMHOponaHbIX J[.Y. B 3aBUCMMOCTH OT BHUAA
(YHKIIMU B TPaBON YACTHU.

Kputepunn  oneHku  3HaHWNA  CTYAeHTOB  mo  guciuiuimae  «OOBIKHOBEHHBIC
muddepeHInaIbHbIe ypaBHEHU S

Jns monydeHust 3aueta IO Kypcy OOBIKHOBEHHbIe AuddepeHInaibHble YpaBHEHUS
TpeOyeTcsl TOCEUICHUE 3aHSTHi, IIOJIHOE BBINOJHEHUE WHIUBUAYAJIbHBIX JOMAIIHUX
3aIaHUM, BBITIOJTHEHHE CAMOCTOSTEIbHBIX paboT. B ciyuae HEBBINIOJHEHHMS] OJIHOTO U3
YKa3aHHBIX BBIIIE TpPeOOBAaHUU CTYAEHT HMMEET BO3MOXXHOCTH CIATh 3a4eT, BBIOJIHUB
MPAaBWIBHO U B TOJHOM oOOBbeMe OoJjiee IOJIOBHHBI YNPAXKHEHUM W3 WHIUBUIYATHHOTO
3a4EeTHOTO 3a/IaHMSI.

PesynbpTar «3a4TeHO» BBICTABISECTCS CTYACHTY, €CIM OH BJIAJIEET OCHOBHBIM MaTEPHAIIOM
MPOTPaMMBbI, YMEET peIIaTh 331a4M C IPUMEHEHUEM U3YYeHHOT'0 MaTepHaa.

PesynpTar «HE 3auTeHO» BBICTABISETCS CTYIACHTY, €CIM HE OCBOWJI MaTepuall,
MPETYCMOTPEHHBIN CO/lep)KaHUuEM paboydell MporpaMMBbl, HE BHITTOJIHUI HEOOXOIUMBINH 00BEM
MPaKTUKyMa U He c/el1all OCHOBHYIO YaCTh MHAWBUYAJIbHBIX 3aJaHUA.



9. YYHEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
JANCHUITJIMHBI

a) IuTepatypa
. bubuxos, I0. H. Kypc o0ObikHOBeHHBIX Au(epeHINATbHBIX ypaBHEHUH : ydeOHOE
noco6ue / FO. H. bubuxos. — 2-e uzn., crep. — Cankt-IletepOypr : Jlanp, 2022. — 304 c. —
ISBN 978-5-8114-1176-4. — Texct : 2neKkTpoHHBIN // JlaHb : 3JIEeKTPOHHO- OMOIMOTEYHAS
cucrema. — URL: https:// e.lanbook.com/ book/210617 (mata obpamenus: 27.04.2023). —
Pexxum moctyma: 11t aBTOpU3. MOJTB30BATENICH.
2. demunosuy, b. I1. Iuddepennmnanpubie ypaBHeHus : yueOHOe mocobue st By3oB / b. I1.
Hemumosuy, B. I1. MoaenoB. — 6-¢ uzn., crep. — Cankrt-IleTepOypr : Jlans, 2022. — 280 c.
— ISBN 978-5-8114-9441-5. — TekcT : aneKTpoHHbIH // JIaHb : 2JIeKTPOHHO- OMOIMOTEeUHAS
cucrema. — URL: https://e.lanbook.com/book/195426 (nmata obpamenus: 27.04.2023). —
Pexxum moctyma: mj1st aBTOpU3. MOTB30BATENICH.
3. ®enoprok M.B. O6sikHOBeHHBIE U PepeHnmaiIbabie ypaBHeHus : [Yueb. mocooue]/ M.B.
®denoprok . -3-e u3m., crep.. -CI16.: Jlans, 2009. -448 c.
4. TlpakTMkyM W UWHAUBHAyaJIbHbIE 3aJaHUS MO OOBIKHOBEHHBIM Au(depeHIINATIbHBIM
ypaBHEHUSIM (THUITOBBIE pacueThl) : yueOHoe mocodue / B. A. bonotiok, JI. A. bonotiok, E. A.
[MIsen, FO. B. IlIeeu. — Cankr- Iletrepoypr: Jlans, 2022. — 224 c. — ISBN
978-5-8114-1650-9. — Texkcr : anekTpoHHbI // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHASI CUCTEMA.
— URL: https:// e.lanbook.com/ book/213275 (mata oOGpamenus: 27.04.2023). — Pexum
JIOCTyMHa: JAJIsl aBTOPU3. MOJIb30BATENCH.
5. Cawmotinenko A. M. [duddepenuuanpuble ypaBHeHHs [TekcT]: mpakT. Kypc: yueO.
nocobwue: pexk. Mus. oop. P® / A. M. Camoitnenko, C. A. Kpusomes, H. A. I1epectiok. - 3-¢
u3n., nepepad. - M. : Beicm. mik., 2006. - 384 c.
6. ®ununmoB A. ®. CoopHuk 3amgau 1o auddepeHumnanbHbIM ypaBHeHUsIM [Tekct]/ A.D.
®ununos . - M. ; Mxesck : PerynspHas u xaotudyeckas nuHamuka, 2005, - 176 c.
7. Tpydanosa T. B. Auddepenunanpasie ypaBHeHUS B mpuMepax u 3amadax [Tekcr] : yueO.
nocobue: pek. JIB PYMII / T. B. Tpydanona, E. M. Canmamosa, B. A. Tpydanos ; AMI'Y,
®MuM. - baarosermenck : MU3a-Bo AMyp. roc. yH-Ta, 2006. - 160 c.
8. Tpydanora T.B. IIpuknagnbie 3agaun U mpuMepsl 1Mo auddepeHITaTIbHbIM YPaBHEHUSIM
[DnexTpoHHBIN pecypc] : yued. mocodue: pek. YMO By3oB PD s cnen. 160400.65 u Hamp.
noaroroBku 230100.62/ T. B. Tpydanosa, E. M. BecenoBa, B. A. Tpydanos; AmI'Y,
®MuM. - brnarosemenck : M3a-so AMyp. roc. yH-Ta, 2014. - 164 c. —
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/6936.pdf
9. Huddepenimanbibie ypaBHeHUs: cO. y4yeb.- METOJI. MaTEpUANIOB [Ji1 Ha- MpPaBJICHUS
noarotoBku 24.03.01 "PakerHble KoMIUIeKChI 1 KocMoHaBTuka" / AmMI'Y, ®MuMl ; cocr. T.
B. Tpydanoga. - brarosemienck : M3a-sBo AMyp. roc. yH-Ta, 2017. - 91c. Pexum gocryma:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7875.pdf
10.COopHUK WHIUBUIYAJIbHBIX 3aJaHuil mo Kypcy "OObIKHOBeHHBIE auddepeHIInaIbHbIe
ypaBHeHUs" [DIEKTPOHHBIN pecypc] : yued.- meToa. mocobue. Y. 1. YpaBHeHUs TepBOro
nopsinka/  AMYpPCKUH TOCYHAapCTBEHHBIM yHUBepcuTeT, MakyIpbTeT MaTeMaTUKA U
undpopmatuku, Kadenpa maremaTHdyeckoro aHaiauza U MOJECIUPOBAHUSA; cocT. T.
B. Tpydanosga. - brnarosemenck : AmMI'Y, 2021. - 34 c. - b. 1.
Pexxum mocrtyna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11631.pdf
11. COopHUK MHIMBUAYATBHBIX 3adaHui 0 Kypcy "OObIKHOBeHHBIC MU depeHIaIbHbIC
ypaBHeHUs" [DIEKTPOHHBIN pecypc]: yued.- meTod. nocobdbue. Y. 2. VpaBHeHuUs mopsiaka
BBIIIIE TEPBOTO / AMYPCKHI TOCyIapCTBEHHBI YHUBEpCUTET, DaKyabTeT MaTeMaTHKH W
unpopmaruku, Kadenpa mareMaTHyeckoro aHaau3a U MojelupoBaHus ; coct. T.
B. Tpydanona. - baarosemenck : AMI'Y, 2021. - 33 c. - b. 1.
Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11628.pdf

0) nporpamMHoe obecrieueHue U MHTepHET-pecypChl




Ne HaunmenoBanue Omnucanue

1 | http://www.amursu.ru Odummanpaenii  caiir ®IOY  BO  «Amypckuit
TOCYTapCTBCHHBIN YHUBEPCUTET»

2 | http:// Hayuno- obpa3zoBaTenbHbIN pecypc s pelieHus 3ajad
www.iprbookshop.ru/ obOyuenus B Poccum wum 3a pybexxoMm. VYHUKaIbHAsS
miatpopma ODBC IPRbooks oO0BenuHSIET HOBeMHIIIHE
MH(pOPMAITMOHHBIE TEXHOJIOTUH B YUEOHYIO JTUIIEH3UNOHHYIO

TUTEPATYPY

3 | http://e.lanbook.com DNEeKTpOHHO- OubnuoreyHass cucrema HM3agatenbcTBO
«Jlaap» — TeMaTHYecKWe MaKeThl: MaTeMaTHUKa, (PU3UKa,
MH)KEHEPHO- TEXHUYECKUE HayKu. Pecypc, BKIOUaromun B
ce0s1 KaKk 3JIEKTPOHHBIE BEPCUM KHUT M3aaTenbcTBa «JIaHb»
U IpYTUX BEAYIIUX U3JATEJIbCTB YUEOHOM JIUTEPATYPBI, TaK
U DJIEKTPOHHbIE BEPCUU TNEPUOAMYECKUX HW3AAHUM 10
€CTECTBEHHBIM, TEXHIYECKUM U TYMaHUTAPHBIM HAyKaM.

B) mpodeccrnoHa bHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBbI

Ne HaumenoBanue Onucanue

1 [ https://elibrary.ru/ Hayunas snextponnas Ombmmoteka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUI TTOpTal B
00J1aCTH HaYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00Pa30BaAHUS

2 | https://uisrussia.msu.ru/ | Math- Net.Ru. OOmepoccuiickuii  MaTeMaTUYECKUM
moptail.  CoBpeMeHHass WH(MOpPMAIIMOHHAS  CHCTEMA,
http://www.mathnet.ru/ | mpegocrasistomas POCCUNCKIM u 3apyOeKHBIM
MaTeMaTUKaM  pas3jiMyHble BO3MOXXHOCTH B  IIOHCKE
nH(OopMaIK 0 MaTeMaTHIEeCKO xu3Hu B Poccuu.

10. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIINHBI
JlexuMM M MPAKTHUYECKUE 3AHSTHUS NMPOBOIATCA B CTAHAAPTHON ayAUTOPHH, OCHAIIEHHOMU
B COOTBETCTBUU C TPEeOOBAHUSIMU IMPENOJABAHUS TEOPETUUYECKUX IUCUUIUIAH, BKJIOYAs
MyJIbTUMEINA- TMpoeKkTop. Ilpu u3ydyeHMM [UCUMIUIMHBI  HUCIOJb3YEeTCd OCHOBHOE
HEOOXOAMMOE MaTepHabHO- TEXHHUYECKOE OOOpYyAOBaHUE: MYJIbTHUMEIUWHBIE CPEICTBA,
WNnTepHeT- pecypchl, IOCTYN K IMOJHOTEKCTOBBIM 3JIEKTPOHHBIM 0a3zam, KHIDKHBIA (POHJI
Hay4YyHOU OMOIMOTEKH AMYPCKOTO FOCYJapCTBEHHOT'O YHUBEPCUTETA.

JanHoe 000pya0BaHNE TPUMEHSETCS MPU U3YYEHUH TUCUUTUIUHBI.

ITomemenuss g CaMOCTOSITENIBHOM pPa0OThHl OOYYAIOUIMXCS OCHAILEHBl KOMITBIOTEPHOMN
TEXHUKOHN C BO3MOXHOCTBIO MOAKIIIOUEHUs K ceTu «MHTepHeT» u obecrieueHneM JocTyna B
3JIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BATENBHYIO CPEly OpraHU3alUu.

MarepuaibHO- TeXHUYECKasi 6a3a oOecredynBaeT MPOBEIECHNE BCEX BUIOB JAUCHUIUIMHAPHON
MOJrOTOBKHU, MPAKTUYECKON U HAYYHO-UCCIIEA0BATEIBCKON pabOThl 00yUYaIOLIUXCsl, KOTOPbIE
MPEIYCMOTPEHbl Y4YeOHBIM IUIAHOM UM COOTBETCTBYIOT [EHCTBYIOIIMM CAHUTAPHBIM H
MIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMaM.



