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1. HEJIU 1 3AJJAYN OCBOEHUA IUCIHUTTIIMHBI

Leanb aucuMnIMHbI
(byHmamMeHTadbHAs TOATOTOBKA CTYACHTOB B oOjactu auddepeHInanbHbIX YpaBHEHUM,
UHTETrpajbHbIX YPABHEHUN U BAPUALIMOHHOTO UCUUCIICHHUSI.

3agauu IMCUMIIMHBL:
- MOKa3aTh, YTO TaKoe OOBIKHOBEHHBIE AH(pPepeHInATbHbIE YPABHEHHS, e U KaK OHU
BO3HHMKAIOT, KaKue (PU3NYECKHEe SIBJICHHUS MOTYT OBITh OMUCAHBI C IIOMOIIBI0O OOBIKHOBEHHBIX
nuddepeHInalIbHbIX YPaBHEHUI;
- HAyYUTh CTYACHTOB pemaTth auddepeHnanbHple ypaBHEHUS PA3TUYHBIX TMOPSIKOB U
cucteM auddepeHInaTbHbIX YPABHEHHI;
- M3y4UTh BONPOC O BIUSHUU IPUMEHEHHUS HAYAIBHBIX HAHHBIX HA pEIIEHUE CHCTEM
nuddepeHIInaIbHbIX YPaBHEHUI;
— O3HAaKOMHTBH CTYACHTOB C Oa30BBIMHM IOHSTHSIMU TEOPUHM WHTETPAJIbHBIX YpaBHEHHIA,
KJTaccu(uKanueid MHTErPATbHBIX YPABHEHUA U METOIAMU MX PEIICHUS;
— O3HAKOMHUTH CTYJEHTOB C 0a30BbIMH TOHSTUSMU BAPUALIMOHHOTO WCYUCIICHHUS,
KJ1accuukanyeid BApHaMOHHBIX 33/1a4 U METOIAMU UX PELICHUS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

HucummummHa — «/IuddepeHnnanbable W WHTETPAlbHBIE  YpaBHEHUS, BapUaIlMOHHOE
HCUUCTIEHUEe» MoAyJsa «MaTeMaTuka» BKJIIOUYEHA B OOS3aTEIbHYIO0 YACTh YYE€OHOrO IUIaHa
00pa3oBaTeNbHOM IporpaMMbl 1o HampaieHuto moaroToBku 03.03.02 dusmka.
JucumiuinHa u3jaraeTcsi Ha OCHOBE MAaTEMAaTHUUYECKOTO aHaln3a, alredpbl, Teopun QyHKIUU
KOMITJIEKCHOTO MepeMeHHOTOo, pusnku. Juctumimna «uddepeHmanbabie 1 HHTETpaJbHbIC
ypaBHEHUS, BapUALIMOHHOE WCUMCIICHUE» MCHOIb3yeTCs I OCBOEHUSI JAUCHUILIMH:
JIMHEWHbIC U HEIMHEWHbIE YpaBHEHUs (PU3UKH, IIEKTPOJIUHAMUKA U PACIIPOCTPAHEHUS BOJIH,
YUCJICHHBIE METOJbl M MATeMaTUUECKOE MOJEMPOBAHME, TEOpeTHUecKas MeXaHUKa |
MEeXaHUKa CIUIOUIHBIX cped. byaeT monesHa mpu MpoBeIEHUU HAYYHO- UCCIIEO0BATEIbCKUX
pabota u Hanmucanuu BKP.

3. KOMIIETEHIHNN OBYYAIOLIEI'OCA, POPMHWPYEMDBIE B PE3YJ/IbTATE
OCBOEHUA JUCHMITIINMHBI U THANKATOPBI UX JTOCTUXKEHUSA

3.1 O6enpodeccuoHaIbHbIE KOMIETEHIIMU U UHAUKATOPBI UX JOCTHXKEHUS

Kon u HauMeHoBaHus | Kog ¥ HaMMeHOBaHWE MHIMKATOpPA  JOCTHOKEHUS
o61enpodecCuoOHaATLHOU ob1enpodeccCuoOHaTbHOM KOMITETEHITNHT
KOMITETCHITMH

OIIK-1 Cnocoben mnpumenars | U-lonk.1 3HaeT OCHOBHBIE MOHATHS U 3aKOHBI
0a3oBble 3HAHMS B O0JNACTH | PUBUKM U JPYIMX €CTECTBEHHBIX HAyK, METOIbI
(UBUKO-MaTEMATHYECKUX U (W) | MATEMAaTHUYECKOTO aHAJIN3a, aTreOpbl U TEOMETPUHU

ecTecTBeHHbIX Hayk B cdepe | U-2omk-1 YMmeer pemarh CTaHIapTHbIE
cBoei npodeccuoHaIbHOM | MpogecCUOHATbHbIE 3a/1aYl C MPUMEHEHHEM (PU3NKO-
JIEATeTbHOCTH MaTEeMaTHYeCKUX M  eCTECTBEHHOHAYYHBIX 3HAHUM,

METOJI0B HAYYHOI'0 aHAIN3a U MOJAEIIUPOBAHMS
NO-3onk-1 Brnameer HaBbIKAMU TEOPETUUECKUX U
HKCIIEPUMEHTATIbHBIX MCCIIeIOBAHUIM B cepe
npodeccuoHanbHON AESITENIBHOCTH

4. CTPYKTYPA JUCLHUITIINHbI
OOmasi TpyIOEMKOCTh JIUCHUIUIUHBI cocTaBiasger 7.00 3aueTHBIX eOUHMIBI, 252
aKaJIEeMUYECKUX YaCOB.
1 —Nen/nn
2 — Tema (paznen) TUCHUIUIMHBI, KypcoBasi padboTa (IIpOoeKT), MPOMEXKYTOUHAs ATTeCTALIUS



3 — Cemectp

4 — Buapl KOHTAKTHOU PA0OTHI ¥ TPYIOEMKOCTH (B aKaJIEMUYECKHIX Yacax)

4.1 — JI (JIexuun)
4.2 — JIlexkuuu B BUAE NPAKTUYECKOMN MTOATOTOBKHU

4.3 — 13 (ITpakTUueckue 3aHITUSA)

4.4 — TlpakTUUecKue 3aHSITUS B BUJIE MPAKTUUECKON MOJATOTOBKHU

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUE MPAKTUIECKON MTOATOTOBKHU

4.7 — NKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYUYEHUS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KonTpois (B akaJIeMUYECKUX Yacax)
6 — CamocTtosTenpHas paboTa (B akaJIeMHUIECKUX Yacax)
7 — @OPMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

1 2 3 4 5 6 7
41142(43|144(45]146(47]148(4.9
1 Huddepennmans (3 | 14 14 16 Homarraue
HEIE YPaBHEHUS 3a7aHUs,
IIEpBOTO YCTHBIN
MopsaKa ormpoc,
NumuBunyans
HOE 3aJJaHHE
Nel
2 | Audpdepenumans |3 | 12 12 13 Homaiinue
HbIC YpaBHEHUS 3aJaHus,
n-To Mo-psiaKa YCTHBIN
orpoc,
NunuBuayans
HOE 3aJJaHHe
Ne2
3 Cucremsbl 318 8 11 JomarnHue
muddepeHIIATL 3aaHUs,
HBIX YpaBHEHUM YCTHBIN
orpoc,
NunuBunyans
HOE 3aJJaHHE
Ne3
4 | Dx3ameH 3 0.3 [35.7
WNurterpansueie |4 | 14 14 19.8 [ Jomaminue
ypaBHEHUS 3aJaHus,
YCTHBII
orpoc,
NunuBunyans
HOE 3aJJaHHe
Ne5
6 Bapuauunonnoe (4 |20 20 20 KontponbHas
HUCUYHUCIICHUE pabora,
YCTHBIN
onpoc,
NunuBuayans
HOE 3aJJaHHe
Ne5
7 3auer 4 0.2
Htoro 68.0 68.0 0.0 0.0]02(03] 357 [ 79.8

5. COAEP KAHME JUCLHUAUIIIMHBI
5.1. Jlekuun




Ne o/

HaumMenoBaHue TeMbl
(paznena)

ConeprxaHue TeMbl (paszena)

Huddepenmanbubie
ypaBHEHUS NIEPBOTO MOPAIKA

Beenenne. Teopus nuddepeHnmanbHbIX, ypaBHEHUA 1
€€ MPWIOXKEHMS. YPaBHEHHUs, C pas3AeiaIOLUMUCA
nepeMeHHbIMU.  JIMHelHbIE  ypaBHEHUs  IIEPBOTO
MopsIKa. VYpaBHeHus bepnymnu, Pukkaru.
VYpaBHeHust B MOJIHBIX muddepeHImanax.
HNuterpupyrommit MHOXUTEb. Teopema
CYLIECTBOBAaHMSI U  €IUHCTBEHHOCTUM  PEILIEHUS
ypaBHeHus. [uddepeHunanbiaple  ypaBHeHUs 1- ro
MopsiiKa Hepa3pelleHHbIe OTHOCUTEIIBHO
Mpou3BOJHON. YacTHble BUIBI YpPaBHEHUS, OCOOBIE
pemenus. Y paHeHus Jlarpanxka. Ypasuenus Kiepo.

HuddepennmanbHbie
ypaBHEHUS N-Tro MO-psiaKa

Huddepennmanbupie ypaBHEHUS 1006010
nopsiaka. [Ipocreiime Cllydaun MTOHWKCHHS
nopsiaka. Teopema cylecTBOBaHUS M €IUHCTBEHHOCTH
it i depeHmanbHOro ypaBHEHUsI n-ro MopsaKa.
JIuneiinple guddepeHIranbHble ypaBHEHUS N- IO
nopsigka. JIMHelHbIe OMHOPOIHBIE YpaBHEHUS C
MTOCTOSIHHBIMU Ko3(ppurmeHTamu.
XapakTtepuctuiyeckoe ypaBHeHue. Ciyyail pa3InyHbIX
JeNCTBUTEIBHBIX u MHUMBIX KOpHeH
XapaKTEPUCTUUECKOTO YpaBHEHUS. VYpaBHeHue
Dilnepa (paznuuHbIe cllyyau KOpHEH
XapakTepUCTUUECKOT O ypaBHEHUS). JIuHeiiHble
HEOJHOpPOAHBbIE  ypaBHeHus.  OOumiee  perieHue
JUHEHHOTO HEOJHOPOJHOrO ypaBHeHUs. Merton
BapHallii TIOCTOSIHHBIX. MeTol HeonpeaeTIeHHbIX
K03(ppHUITEHTOB.

CucremMbl
nuddepeHImaTbHbIX
YPaBHEHU

Cucremnl auddepeHInanbHbIX ypaBHeHU. OOIHe
TTOHSITHS. HNuTerpupoBanue CHUCTEMBI
nuddepeHInaTbHbIX ypPaBHEHHUI TyTEM CBEACHUS K
OTHOMY ypaBHEHHIO 0Oojiee BBICOKOTO TIOPSJIKA.
Cucrembl TUHEUHBIX TU(GEpeHITUATIBHBIX YPaBHEHUM.
OCHOBHBIE  TEOpPEMbl O  pEUICHUSAX  JIUHEHHBIX
OMHOPOAHBIX CHUCTeM. [IpUHIUIT  CYIEPITO3UIINH.
Meron BapwanUuM  TOCTOSIHHBIX  JUISL  pEIICHUS
HeogHOpoAHOM  cucteMbl. CHUCTEMBI  JIMHEHMHBIX
nuddepeHInanbHbIX ypaBHEHUH C TOCTOSHHBIMHU
KO3 pULIeHTaMH. XapaKTEPUCTUUECKOE ypaBHEHHE.
Ciyyan pasiauyHBIX JEHCTBHUTEIBHBIX W MHHMBIX
KOpHEN XapaKTEPUCTUUYECKOTO YypaBHEHWs. Pemenwns
JUHEWHBIX CHUCTEM  METOJaMU  HEOIPEIeIICHHBIX
K03 PULIMEHTOB.

HNHTterpanbHble ypaBHEHUS

Merpuueckue, HOPMUPOBAHHbIE U  €BKJIUIOBBI
IIPOCTPAHCTBA. JInHelinble OIepaTopbl B
rIbOEpPTOBOM MpPOCTpaHCTBe. Y paBHEHNE Boabreppa.
Jluneitnoe ypaBHeHue BonbsTeppa 2-ro posa.

XapaKTepuCTUUECKUE YUCIIA U COOCTBEHHBIE (DYHKIIUU
oneparopa  @®pearoapbmMa € CUMMETPUYECKUM




HeTpepbIBHBIM siipoM. Teopema I'mnpbepra-IlImuara.
OnHoposiHOe u HEOJHOPOIHOE ypaBHEHUS
@pearonbmMa  BToporo  poxa.  HeomHoponHoe
ypaBuenne  dpenronpma  2- ro  poga  C
CUMMETPUUYECKUM HEMPEPBIBHBIM SIPOM. Y pPaBHEHUS
@pearoysibMa C BBIPOXKACHHBIMU sIpaMu. TeopeMbl
dpearoapma.

5 Bapuanuonnoe ucuucieHue

Ornpenenenue (dbyHKIIMOHATA. HenpeppiBHOCTH
(byHKLIMOHATA. OcHOBHBIE (hyHKIIMOHAIbHBIE
npoctpancTBa. Bapuanus dynkiuonana. OcHoBHas
JeMMa BapuauuoHHoro wucuucnenud. IIpocreimas
3a/]a4a C HEMOABMKHBIMH TpAaHHUIIAMU. Y paBHEHUE

Oninepa.  YacTHble  clydyam  MHTETPUPYEMOCTHU
ypaBHeHus:  Oinepa. Ilpocrteifimas 3agaya ¢
MOJIBUYKHBIMU CpaHUIIAMH. VcnoBus
TPaHCBEPCAIIbHOCTH.

ITone JKCTpeMaJIen. JlocraTouHsble YCIIOBUS

skcTpemyMa ¢dyHkiroHana. Oynkuust Beleprpacca.
VcnoBus Sxkobu u ycinosus Jlexxanapa.

3aauyn Ha YCIOBHBIA OJKCTPEMYM C KOHEUHBIMHU,
nuddepeHnaTbHBIMU 1 HHTET PATbHBIMH CBSI3SIMU.

5.2. IlpakTHyeckue 3aHATUS

Haunmenosanne TeMbl

CopepxaHue TeMbl

Huddeperiuanbapie  ypaBHEHUS
(AY) 1-ro mopsinka

O [0 [J Azoxnunsl. CocraieHue aupdepeHnnaibHbIX
YPaBHEHMH  CEMENCTBAa  KPHUBBIX. YPaBHEHHUS C
pa3aeIsIoIuMUCs TIEPEMEHHBIMU. OnHopoHbIE
ypaBHEHUS.

Pemienue 3amauy.  VYpaBHeHMs, OpuUBOASIIUECH, K
YPaBHEHUSM C  PA3LACIHAIOLIUMUCA  IIEPEMEHHBIMU.
JIuHeiHble ypaBHEHUS TEPBOro MOpPSAKA. YPaBHEHUS

bepnymumn,  Pukkatu.  VYpaBHeHHssT B IIOJIHBIX
mupdepennmanax.  MHTerpupyommii ~ MHOXHUTENb.
YpaBHeHus, HE pa3pelieHHbIe OTHOCHUTEJIBHO

npou3BogHON. ¥YpaBHeHus Jlarpanxa u Knepo.
I'eomerpuueckue n pusnyeckue 3agauu, TPUBOISIINE K
nuddepeHImaIbHBIM YPABHEHHUSIM TIEPBOTO TOPSIAKA.

HuddepeHiuanbapie  ypaBHEHUS
(AY) n--ro mopsaka

Pemenue 3agau. YpaBHeHUs1, JOMYCKAIOIME TOHUKEHUE
nopsiaka. PemieHne  NUMHEHHBIX — OJHOPOAHBIX U
HEOJHOPOJHBIX U depeHIINaIbHbIX YPaBHEHUN n- IO
MOpSIIKA METOIOM IOHWXKEHUS NOpAIKa ypaBHEHHH.
JIuHeliHble OAHOPOAHBIE YPABHEHHUS C IOCTOSHHBIMHU
ko3(duimenTamMu  BpICLIMX — MHOPSAKOB.  JIMHelHbIe
HEOJHOpPOAHbIE ypaBHeHUs. JIuHeilHble ypaBHEHUs C
MepeMEeHHbIMU KO3 uliMeHTaMu. Y paBHEeHUs Diiepa,
Jlarpanxa.

Cucremsl nuddepeHInanTbHbIX
YpaBHEHUM

Pemenue 3amau. JluHeiHble OJHOPOJHBIE CUCTEMBI C
MOCTOSTHHBIMU Ko3ddpuriueHTaMu (MeTo UCKITIOUSHUS ).
JIuHeHBIE CUCTEMBI C TTOCTOSTHHBIMU KO3 dUITMEHTAMHI
(Meton Diinepa). JInHeitHbIE HEOTHOPOIHBIE CHUCTEMBI.
MeTtoa  UCKIIOYEHUS, METOJ  Bapuanuu. MeTton




HEeOoIpeIeNIeHHBIX KO3 DUITMEHTOB.

Paspen 4. HNurerpanbueie | YpaBuenue  Bombpreppa.  JIuHeliHOEe ~— ypaBHEHHE
ypaBHEHUS BonbTeppa 2-ro poaa.
XapaKTepuCTUYECKUE YUCIIa U COOCTBEHHbIE (DYHKIIUU
omneparopa ®pearoapma c CUMMETPUYECKIM

HEMPEPBIBHBIM SJIPOM.
Heonnoponnoe ypaBHenue @pearosbma 2-ro poaa ¢
CUMMETPHUYECKUM HEMPEPBIBHBIM SIIPOM.

VYpaBuenuss ®penrosibMa C BBIPOKACHHBIMU SIIPAMH.
Teopembr ®pearonabma.

Paznen 3. Bapuanuonnoe | [Ipocreiimas 3amadya ¢ HEMNOABWXHBIMUA T'PAHULIAMU.
VCUNCIICHHUE. VYpaBHeHue Ditniepa. HacTHbIe cllydau HUHTETPUPYEMOCTH
ypaBHEHUs Dijepa.

[Tpocreitimas 3amadya ¢ MOABMXHBIMU T'paHHUIIAMH.
VcnoBus TpaHCBEPCAIIBHOCTH.

JocTaTouHble YCIOBHSI JKCTpeMyMa (PYHKIIMOHAJA.
Ycnosus SIkobu u ycnmosus JlexaHmapa.

3amaud  Ha YCIOBHBIM JKCTpEMyM C KOHEUHBIMH,
nuddepeHInanTbHBIMU U MTHTErPAJIbHBIMU CBSI3SIMU.

6. CAMOCTOSATEJbHASA PABOTA

Ne | HammeHoBaHMEe TEMBI Coneprxanue TeMbl (paszaena) TpynoemkocTb
n/m (paznena) B
aKaJIeMUYECKUX
gyacax

1 Huddepenumanpupie | KonrponpHass pabota, ycTHBIM ompoc. | 16
ypaBHeHusi  nepBoro | MnauBuayanbpHoe 3aganue Nel
MopsiiKa

2 Huddepentmanbupie | Kontponpnass paboTa, YCTHBIM ormpoc, [ 13
ypaBHEHUS N- IO TIO- | peUTUHTOBasi  OIlleHKa. MHauBHyanbHOE

psiaka 3agague No2
3 Cucremsl JomamHue  3ajaHus, YCTHBIM  ompoc, | 11
muddepeHInaTbHbIX pEeNTHUHIOBAs OLICHKA,
YPaBHEHUI NupuBnnyansHoe 3ananue Ne3
Teoperuueckue U MPaKTUUYECKUE BOITPOCHI
4 HNurterpanbHbie JlomamiHue  3ajaHus, YCTHBIM  ompoc, | 19.8
ypaBHEHUS pEUTUHrOBAas OLIEHKA,
MunuBuayansHoe 3aganue Ned
S BapuanuonHnoe KontponbHass pabora, ycTHBIH ompoc, | 20
HUCUMCIICHUE peuTuHroBass oueHka. HWMHauBHayaabHOE

3aganue NeS

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'U

OO6paszoBaTenpHble TEXHOJOTMM — JTO OpPraHU3allMOHHAs B Pa3IUYHBIX (popmax
oOpa3oBaTenbHasi [EATEIBHOCTh TIPEMoJaBaTeied M CTYJEHTOB C HCIIOJI30BAHUEM
Pa3MIUYHBIX METOAOB OOydeHHs, NpernofaBaHUs M OLIGHWBAHMS, HAIpaBICHHAs Ha
JIOCTIDKEHUE Pe3yIbTaTOB M (pOpMHUPOBAHNE HA X OCHOBE KOMIIETEHIIUA.

B cootBerctBun ¢ tpeboBaHusimu PI'OC BO no nanpasnenuto 03.03.02 — Pusuka
peann3anysi KOMIETEHTHOCTHOTO IMOJXOJa IMPEeIyCMAaTPUBAET IIMPOKOE HCIOJIb30BAHUE B
yueOHOM Mpoliecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHIATHUI B COUETAHUU C
BHEAYJUTOPHONH TBOpYeCKOH paboToil ¢ uenbilo (QOpMUPOBAHUA U PA3BUTHUA
Mpo(heCCUOHATBHBIX HABBIKOB O0YUYarOIIIXCSI.



[Ipn mpenogaBaHMM JUCHMIUTMHBEL «uddepeHmanpbable W HHTErpajbHbIC ypaBHEHHS,
BApUAIIMOHHOE HCUYMCIIEHUE» MCIIOJIBb3YIOTCd KaK TPAJUIMOHHBIE, TAK M MWHHOBALMOHHbIE
TEXHOJIOTHM (MPUMEHEHNE MYJIbTUMEIUHHOIO MPOEKTOpa, CEMUHAP- TUCKYCCUSI, «MO3TOBOM
HITYpM», KMETO]T TPOEKTOBY», UCIOJIb30BaHKE ceTH Internet 1 3JIeKTPOHHBIX YUYEOHUKOB).
Jlekuuu: TpaJULIMOHHOE U MPOOJEMHOE M3JI0KEHUE TEOPETUUECKOTro MaTepuaja, TeKyIul
YCTHBIN ONpPOC, KOJUIOKBUYMBI, UCIOJIb30BAHNE UHTEPAKTUBHBIX O0yUYaIOUIMX MYJIbTUMENNA
CpPENCTB; NPAKTUYECKHE 3aHATHS: WHTEPAKTUBHBIE METOABl pELICHUs 3alJay, MO3TOBOH
HITYPM, KOHTPOJIbHBIE pa0OTHI; KOHCYJIbTAIINHU, CAMOCTOSITeNIbHAS paboTa.

8. OLIEHOYHBIE CPEJICTBA JUI1 TIPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokasaTteiael U KpUTEPUEB OLIEHUBAHUSI KOMIIETCHIIMM HA Pa3JIMYHbIX 3Tanax UX
dhopMupoBaHUs, ONMKMCAHKUE ITKAJl OIEHUBAHUS, THUIIOBbIE KOHTPOJIbHBIC 3aJaHMS WU HHBIC
MaTepuaiabl, HEOOXOAMMBIE IS OIEHKHW 3HAHUN, YMEHUM, HABBIKOB, XapaKTEPHU3YIOIIHUX
aTanbl (GOPMUPOBAHUS KOMIIETEHIIUMN, a TaK K€ METOJMYECKHe MaTepUuasbl, ONpeaesiole
MpOLIeypPhl OIEHWBAHWUS 3HAHWH, YMEHUM W HABBIKOB OTpPaXXeHBI B (DOHIE OICHOYHBIX
CPEJICTB 110 TUCUUIUIAHE.

Texkymuii KOHTPOJb 3a ayOUTOPHOM U  CaMOCTOSTEIbHON paboToli oO0ydyaeMbIxX
OCYIIECTBIISIETCSI BO BpEMSI MPOBEACHUS JIEKIIMOHHBIX M MPAKTUUYECKUX 3aHSATUNA MTOCPEICTBOM
YCTHOTO OIPOCA MO KOHTPOJIbHBIM BOIPOCAM COOTBETCTBYIOMIETO paszaena [IpomexxyTounblii
KOHTPOJIb OCYIIECTBIISIETCSI B CEMECTPE B BUAE MPOBEPKU KOHCIIEKTOB, CAMOCTOSATEIbHBIX,
KOHTPOJIbHBIX U WHIUBUAYAJIbHBIX 3aJaHUN. MITOrOBBIM KOHTPOJb OCYIIECTBIISIETCS I1OCIIE
YCIEIIHOTO MPOXOXKIEHUs CTYACHTAMH TEKYIIEro W MPOMEKYTOUHOIO KOHTPOJS B BUJIE
9K3aMe€Ha BO BTOPOM CEMECTPE U B BU/IE 3aU€Ta B YETBEPTOM CEMECTPE.

DK3aMeH claeTcsl B 2K3aMEHAIMOHHYI0 ceccuto. Dopma caum 3K3aMeHa — MUChbMEHHasl, B
BHUJIE OTBETOB HA BOMPOCHI U pellleHus npakTuyeckux 3aaad. [locne orBera — ycrHas Oecena.
Heo0xoamuMbIM yc10BUEM AOIYyCKA HA 3K3aMEH SIBIISIETCS cAayva BCceX padoT.

[TpuMepHbIe BOMIPOCHI K 9K3aMeHY (TpeTuil ceMecTp)

1. Auddepennmanpubie ypaBHeHUss. OCHOBHBIC IOHSTHS U ONIPEACTICHUS.

2. VYpaBHEHUS C pa3meIAOIIMMUCA IEPEMEHHBIMU. YPaBHEHUS C Ppa3[elIeHHbIMU
IIEPEMEHHBIMH.

3. YpaBHeHUs1, IPUBOISAIINECS K YPABHEHUSIM C pA3JIEISIOMINMUCS TIEPEMEHHBIMHU.

4. JluneitHple ypaBHeHUs 1-ro mopsaka.

5. Meron Bapuanuu nNOCTOSIHHBIX.

6. YpaBHeHue bepHyIUIM 1 €ro CBeICHUE K JIMHEHHOMY YPaBHEHUIO.

7. YpaBHeHue PUKkaTu v ero cBeieHNe K JIMHEHHOMY ypaBHEHUIO.

8. YpaBHeHue B MOJHBIX AU depeHranax.

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

10. MeTon Ditnepa npudamxkeHHOro nHTerpupoBanus J1.V.(tomanbie Ditepa)

11. Teopema cyiiecTBOBaHUSI U €AUHCTBEHHOCTH pelleHus TudepeHIInaaIbHOTO ypaBHEHUS
nepBoro nopsaka. Ocobbie TOUKH, 0COOBIE KpUBBIE (y3€el1, ce10, (OKYC, LIEHTP).

13. Ilpocreiiine TUTIBI ypaBHEHHH, HEPA3PEIIEHHBIX OTHOCUTEIBHO ITPOU3BOIHOM.

14. Ilpocreiiine TUIBI ypaBHEHUIN HEPA3PELLIEHHBIX OTHOCUTEIBHO ITPOU3BOJHOM.

15. YpaBuenue Jlarpanxa. YpaBuenue Kiepo.

17. Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH pemieHus 1.Y. n-ro nopsaka.

18. Ilpocreiiine ciryyan MOHMKEHUS TOPSIKA. !

19. TIlpocreiiiie ciaydyaum TMOHWKEHUS TOpsiAKa. YpaBHEHUS Buaa: (OJHOPOIHOE
OTHOCHUTENIbHO APTyMEHTOB ).

20. JIuneitnoe onHopoanoe [.VY. n-ro nopsaka.

21. JIuneitnbiii muddepeHmanbHbIi onepatop L u ero cBoiicTaa.

22. Teopembl O pelIeHUsIX JTUHEUHOTO OJJTHOPOJIHOTO YPABHEHUS

23. JIuneitHO He3aBUCHUMBIe (YHKIMUA Ha OTpe3ke (JIMHEWHO He3aBHCcUMBbIE). OnpenennTenb
Bponckoro.

24. Obee perieHue JuHeHOro ogHopoaHoro J.Y., dyHamamMeHTaabHas CHCTEMa PEIICHUH.



25. Haxoxnenue nmuHeiHOTO ogHOopoaHoro J1.Y. mo 3aganHON (yHIAaMEHTAIHPHON CUCTEMBI
pewennii. I1pumep.

26. ®opmyina Ocrporpaackoro - JInyBuss.

27. JIuneitasie ogHopoaHbie J1.Y. ¢ mocTosSsHHBIMU KO3hPUIIMEHTaMU. XapaKTepUCTUUECKOE
ypaBHeHue. Ciydyail pa3IUYHbIX JeHCTBUTEIbHBIX U MHUMBIX KOPHEH.

28. JIuneitnbie oqHopoubie [1.Y. ¢ mocTossHHBIMU KO3 pUIIMeHTaMu. XapaKTePUCTUUECKOE
ypaBHeHue. Ciyuyail KpaTHBIX IEMCTBUTEIbHBIX U MHUMBIX KOPHEH.

29. YpaBHeHue Ditiepa (pa3iIuyHble clydau KOpHEH XapaKTepUCTUYECKOTO YPABHEHUS).

30. JIuneitnoe HeogHOpoaHOe [1.Y. CBOMCTBA YACTHBIX PEIICHUIA.

31. O61ee pemneHue auHeiHoro HeogHopoaHoro 1. V.(Teopema).

32. Metoa Bapuaiuu Npou3BOJIbHBIX OCTOSHHBIX JJI YPABHEHUS N-TO MOPSIKA.

33. Jluneiitnoe HeomHopomHoe [.VY. ¢ mocrossHHbIMH Ko3(duiueHtamu (mpaBasi 4acTh
SIBJISIETCSI MHOTOUYJIEHOM CTETICHH S).

34. Jluneituple HeogHOpoaHbIe Y. ¢ mpaBoil yacThlo, cofepKallel TPUTrOHOMETPHUUECKUE
(GYyHKIIUN.

35. Cucremst [I.Y. Ob6mue nonsatus. MuterpupoBanue cucrem J[.YV. myrtem cBeaeHUs K
OJIHOMY YPaBHEHUIO 00Jiee BBICOKOT'O MOPSIIKA.

37. HaxoxaeHrne HHTerpUpPyeMbIX KoMOuHaIui ajist cuctem J1.Y.

38. Cucremsbl TuHENHHbIX OqHOPOAHBIX 1. Y. JIunelnblii tuddepeHimanbHblil onepaTop 1 ero
CBOMCTBA.

39. OcHOBHBIE TEOpEMBbI O pEIICHUSX JIMHEHHBIX OAHOPOIHBIX cucteM. OOlee perieHue
JIMHEUHBIX OJTHOPOJIHBIX CUCTEM.

40. Perienue TMHENHON HEOTHOPOHOU CUCTEMBI.

41. Cucrembl JMHEWHBIX oOmHOpPOAHBIX JI.YV. ¢ mTOCTOSHHBIMH KO3(DdHUIMEHTaMU.
Xapakrepuctuueckoe ypaBHenue. Pemenue cucrem /1.Y.

42. MeTtoa Bapualliy TOCTOSIHHBIX JIJIS1 PEIIEHUS IMHENHBIX HEOJHOPOIHBIX CUCTEM.

43. OOmiee pelleHWe CHUCTEM JIMHEHHBIX HEOAHOPOAHBIX [[.V. B 3aBHCMMOCTH OT BHAA
(GyHKIIMY B TPaBOW YACTHU.

3ayer craercs B MOCTEIHION YYeOHYIO HEJENI0 YeTBEepTOro cemectpa. @opma craum 3auera
— MUCBbMEHHAs, B BUJIE OTBETOB HA BOIPOCHI U PEIIeHUs TpakThuiyeckux 3anad. [locne orBeTa
— yctHas O6ecena. HeoOXomnMbIM YCIIOBHEM JIOMYCKA K 3auUeTy SIBJISETCS clada BCEX BHUJIOB
pabor.

[TpumepHbIe BOIPOCHI K 3a4eTy (YeTBEPTHIN CEMECTP)

1. Merpuueckue, HOpMUPOBAHHBIE U €BKJIUOBbBI IPOCTPAHCTBA.

2. DneMeHTBI TEOPUH JIMHEHHBIX OIIEPATOPOB.

3. CymecTBoBaHME COOCTBEHHOTO 3HAYEHUs BIIOJHE HEMPEPHIBHOIO CAMOCOMPSIKEHHOTO
orneparopa.

4. TlocTpoeHHe TOCIEIOBATEILHOCTH COOCTBEHHBIX 3HAYEHHH MW COOCTBEHHBIX BEKTOPOB
BITOJIHE HEMPEPBIBHOTO CAMOCOIPSI’KEHHOT'O OllepaTopa.

5. XapakTepuctuyeckue umciaa M coOCTBeHHble (yHKIuu onepatopa Ppearonbma c
CUMMETPHUYECKUM HeNpepbIBHBIM siipoM. Teopema ['mib6epTa-IllImunra.

7. HeogHopoaHoe ypaBHeHue Ppearonbma 2-ro poja C CUMMETPUUYECKMM HENPEPBIBHBIM
APOM.

8. IlpuHuMI ckUMarOIUX 0ToOpakeHui. TeopeMbl O HEMOABMKHOM TOUKE.

10. JIuneitnoe ypaBHeHue BonbTeppa 2-ro posa.

11. YpaBuenus @pearosibMa ¢ BBIpOKACHHBIMU sigpaMu. Teopembl Dpenroiapma.

12. YpaBHenue @pearonpma 2-ro poja ¢ MPOU3BOJIBHBIM HEIPEPBIBHBIM SIAPOM. TeopeMbl
®pearoabpMma.

13. 3apava ltypma-JIlnyBumisa. [lonstue Bapuanuu ¢pyHKIIMOHATA.

15. 3agaya c 3akpersieHHbIMU KOoHLIaMu. HeobxoauMoe ycioBue sKCTpeMyMa.

16. 3agaum HA YCITOBHBIN 3KCTPEMYM.

17. 3agauu ¢ MOJABM)KHON I'paHULICH.

18. locTaTouHble yCIOBUS 3KCTPEMyMa B 3a/1aUe C 3aKPEIJICHHbIMU KOHIIAMH.



9. YYHEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI

a) IuTepatypa
1.ITpusanos, . . UnTerpanbabie ypaBHeHus: yueoHuk 11 By3o8 / Y. U. IlpuBanos. — 4-
e u3a., crep. — MockBa: M3narensctBo FOpaiit, 2022 — 253 ¢. — (Bwiciiee oOpa3zoBaHue).
— ISBN 978-5-534-01552-2. — Texkct: anexktpoHHbIl // Obpa3zoBatenbHas IuiaTgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/490114 (nata obpammenus: 19.03.2022).
2 CreknoB, B. A. OCHOBBI TeOpHHM HHTETPUPOBAHUS OOBIKHOBEHHBIX IHU(PGEPEHIINATBHBIX
ypaBHEeHMI: ydueOHOe mocobue misi By3oB/ B. A. CteknoB. — MockBa: M3matenbcTBO
KOpaiit, 2022 — 427 c. — (Boiciiee obOpazoBanue). — ISBN 978-5-534-02124-0. —
Texcrt :anexkTponnsblit // Ob6pazoBatenbHas miatgopma IOpaiit [caiit]. — URL: https://
urait.ru/bcode/497752 (mata oopamenus: 19.03.2022).
3 Xennep, B. K. OObpikHOBeHHBIE AubdepeHIaTbHbIE YpPaBHEHUS, BapHALMOHHOE
VCYHCTICHUE, OCHOBBI
CrielMalIbHbIX (DYHKIIMH M MHTETpaIbHbIX ypaBHeHUH : yueOHoe mocobue / B. K. Xennep, T.
C.
benoszepoBa, M. B. Xennep. — Cankr- [letepOypr : Jlans, 2021 — 320 c. — ISBN 978-
5-8114-2592-1. — TekcT : 31eKTpoHHBIN // JIaHb : 37IEKTPOHHO- OMOINOTEYHAS CHUCTeMa. —
URL:
https://e.lanbook.com/book/167476 (nata obpamenus: 11.06.2021). — Pexxum goctymna: mjs
ABTOPU3. MOJIb30BATEIICH.
4 T'rortep, H. M. Kypc BapuanimoHHOTO ncuuciaeHus : yaeonoe nocodue / H. M. I'tontep. —
2-e u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2022 — 320 c. — ISBN 978-5-8114-0893-1. —
TexcrT : aNeKTPOHHBIH //
Jlanp: amekTpoHHO- Onbnmmoreunas cucrema. — URL: https:// e.lanbook.com/ book/210236
(mata
oOpamenus: 19.03.2022). — PexxuM noctymna: 1jisi aBTOpU3. MOJIb30BATENCH.
5 bubukos, 0. H. Kypc o0ObIKHOBEeHHBIX Au(pQepeHInaTbHBIX YpPaBHEHUN : ydyeOHOE
noco6ue / FO. H. bubukos. — 2-e uzn., crep. — Cankrt-Iletepoypr : Jlans, 2022 — 304 ¢. —
ISBN 978-5-8114-1176-4. — Tekct : anekTpoHHbIH // JlaHb : 371eKTpOHHO- OMOIUOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/210617 (mata obpamenus: 19.03.2022). — Pexxum goctyma: mis
aBTOPU3. I1OJIb30BATENIEH.
6.demunosuy, b. I1. Juddepenimanbasie ypaBHeHus : yuebHoe nmocodue st By3os / b. I1.
Hemungosuy, B. I[1. Monenos. — 6-¢ u3m., crep. — Cankt-IletepOypr: Jlans, 2022 — 280 c.
— ISBN 978-5-8114-9441-5 — Tekcrt : 31ekTpoHHBIH // JIaHb : 31eKTPOHHO- OMOIMOTEYHAS
cuctema. — URL: https:// e.lanbook.com/ book/195426 (mara oOpamenus: 19.03.2022). —
Pexxum nocrtyna: 1j1st aBTOpuU3. OJIb30BATEIIEH.
7 Tpydanora T.B. [luddepenunanbabie ypaBHEeHUS B MIpUMepax U 3ajadax: yued. mocoodue:
pex.JIB PYMII/ T.B. Tpydanosa, E.M. Canmamosa, B.A. Tpydpanos; AMI'Y, ®MuM. -
bnarosemenck: M3n-Bo Amyp. roc. yH-Ta, 2006 - 160 c.
8 Tpydanosa T.B. [IpuxnagHeie 3aga4u 1 TPUMEPHI 110 AU HEPEHINATBHBIM YPABHEHUSIM
[DnmexTponHEBIN pecypc] : yued. mocobue: pek. YMO By30B PD mna crnernr. 160400.65 u Hamp.
noaroroBku 230100.62/ T. B. Tpydanora, E. M. Becenora, B. A. Tpydanos; AMI'Y,
®MuMl. - baarosemenck: M3a- Bo AMyp. roc. yH-Ta, 2014 - 164c.http:// irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/6936.pdf
9 BacunbeBa, A. b. UHTerpanbHbie ypaBHenus: yueOHuK / A. b. BacunweBa, H. A. TuxoHos.
— 3-e uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022 — 160 c. — ISBN 978-5-8114-0911-2. —
Texct: anexkTpoHHbIH // JIaHb : 371eKTpOHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/210230 (mata obpamenus: 19.03.2022). — Pexxum goctyma: s
aBTOPU3. ITOJIb30BATEIEH.
10 ®ununmos A.D. Coopuuk 3amau o auddepeHnaabHbpM ypaBHeHUsIM/ A.D. OUITUTIOB.
- M.:MxeBck: PerynsipHas u xaotudyeckas quHamuka, 2000 - 176 ¢



11 TpydanoBa T.B., CenpBunckuii B.B. luddepennmanpubie u UHTErpaIbHbIE YpaBHEHUS,
BapHALIMOHHOE UCYHCIICHHE: COOPHUK Y4eOHO-METONYECKIX MATEPHAIOB JJIsI HAITPABIICHUS
noaroroBku 03.03.02 — ®dusuka. — bmarosemieHck: Amypckuii roc. yH- T, 2018 Pexum
JOCTyIa:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/10746.pdf

12.COOpHUK MHAMBUAYAJIBHBIX 3adaHuil 1Mo Kypcy "OObIKHOBeHHBIE au(depeHInaIbHbIe
ypaBHeHUs" [DIEKTPOHHBIN pecypc]: yued.- meron. mocobue. Y. 1 YpaBHenuss mnepBoro

nopsinka/ AMypckuit

FocyﬂapCTBeHHbﬁi YHUBCPCHUTCT, (DaKYHBTCT MAaT€éMaTUKU H

nHdpopmatuku, Kadenpa maremaTwueckoro aHamm3a W MOJEIUpOBaHUs; coct. T. B.
Tpydanosa. - bnarosemenck: AmIY, 2021 - 34 c. - b. u. Pexum pocryma: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11631.pdf

13 COopHMK WHIUBUAYAIBHBIX 3aJaHUi 1O Kypcy "OObIKHOBeHHBIE MuddepeHInaaIbHbe
ypaBHeHUs"
[DnmexTpoHHBIN pecypc] : yueb.-meTo. mocodue. U. 2 YpaBHeHUs MOpsaKa BBIIIE IEPBOTO /
AMypCKUil TOCyAapCTBEHHBIM yHUBepcuteT, MaKkyIbTeT MaTeMaTUKH W WH(OOPMATHUKH,
Kadenpa martematmyeckoro ananmza u MojenupoBaHus; coct. T. B. Tpydanona. -
Bbnarosemenck: AmMI'Y, 2021 - 33 ¢. - b. 1. Pexxum

JOCTyIIa:

http:// irbis.amursu.ru/ DigitalLi brary/ AmurSU_Edition/11628.pdf http://

irbis.amursu.ru/DigitalLi%20brary/AmurSU_Edition/11628.pdf

6) nporpammHoe obecnieueHue u MuTepHeT-pecypebl

Ne HaumenoBanue Onucanue
1 |[Omnepamuonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo goroBopy - CyOauiIeH3MOHHBIN
norosop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

2 | Google Chrome BecrimatHoe pacmpocTpaHeHwe IO JIMIIEH3MM  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

3 | http://www.amursu.ru Odummanpuenii  caiittr ®I'OY  BO  «Amypckuit
rOCY/IapCTBECHHBIN YHUBEPCUTET

4 | http:// HayuHo- oOpa3oBaTenbHbIA pecypc Ui pelieHusl 3aaad

www.iprbookshop.ru/ obOyuennss B Poccum wm 3a  pyOexoMm. YHHUKaIbHas
miatpopma DBC IPRbooks o0BenuHsIeT HOBeIme
MH(POPMAIIMOHHBIE TEXHOJIOTUU U YUYEOHYIO JIUIIEH3UOHHYIO
JUTEPATyPy

5 | http://e.lanbook.com DIIeKTpOHHO- OuOmMoTeuHass cucreMa M3maTenbCTBO
«JlaHb» — TemaTUUecKHWe TAaKeThl: MaTeMaTuKa, (U3UKa,
WHXXCHEPHO- TEXHUYECKHe HayKu. Pecypc, BKIIOYAIOIIUA B
ceOsl KaK JIEKTPOHHbBIE BEPCUU KHUT U3JaTeIbCTBA «JIaHb»
U IPYTUX BEAYIIUX U3ATEIIBCTB YUCOHOM JIMTEPATYPhI, TaK
U JJICK- TPOHHBIC BEPCHUU TEPUOTUUYECKUX H3IaHUN 10
€CTECTBEH-HBIM, TEXHUYECKUM U TYMAHUTAPHBIM HAyKaM.

B) mpoeccroHaJIbHbIE 0a3bl TAHHBIX U MHPOPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI

Ne HaumenoBanue Onucanue

1 [ https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucrema Mo MOJIHBIM TEKCTaM
HaYYHBIX ITyOJIMKAIIMHA BceX (POPMATOB M TUCITUTLIHH.

2 | https://elibrary.ru/ Hayunass snexrponnas Oubmmoreka eLIBRARY.RU -
poccuiicknii MHGOPMAIIMOHHO- aHAJTUTUYECKUI TOpTal B
001aCTH HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaAHUS

3 | https://uisrussia.msu.ru/ | YHuBepcuterckas uHdpopmamnuonHas cucrema POCCUA




(YUC POCCHA)

4 | http://www.mathnet.ru/ | Math- Net.Ru. OOmepoccuiickuii  MaTeMaTUIECKHUIT
moptail.  CoBpeMeHHast WH(MOpPMAIIMOHHAS  CHCTEMA,
MPEIOCTABNISIONIAS  POCCHHCKUM U 3apyOeKHBIM
MaTeMaTHKaM  pa3jMyHble BO3MOXXHOCTH B  IOHCKE
UHpOPMAIIUN O MaTeMAaTUIECKO u3HU B Poccun.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIINHbI
Jlexmu M TIPAKTUYECKUE 3aHSATHUS MPOBOMSTCS B CTAHIAPTHOW ayIUTOPUU, OCHAIIEHHOHN B
COOTBETCTBUU C TpEOOBAHUSIMHU TMPENOJABAHUS TEOPETUUYECKUX AUCIMUIUIMH, BKJIIOYAs
MyJIbTUMEINA- TMpoeKkTop. Ilpu u3yyeHMM [OUCUMIUIMHBI HCIOJB3YEeTCd OCHOBHOE
HEOO0XO0IMMOe MaTepHabHO- TEXHMYECKOEe OOOpyIOBaHUE: MYJIbTUMEIUNHBIE CPEICTBA,
WNuTepHeT- pecypcebl, MOCTYN K IMOJHOTEKCTOBBIM 3JIEKTPOHHBIM 0a3am, KHWKHBIA (OH
Hay4YyHOU OMOIMOTEKH AMYPCKOTO FOCYJapCTBEHHOI'O YHUBEPCUTETA.

JanHoe 000pya0BaHNE TPUMEHSETCS MPU U3YYEHUH TUCUUTUIUHBI.

[Tomemenust Il CaMOCTOATEIBHONH pabOThl OOYYAIOIIUMXCS OCHAIIEHbI KOMIIBIOTEPHOMN
TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» u obecriedeHrueM J0CTyra B
3JEKTPOHHYIO HHHOPMALIMOHHO-00pa30BaATENbHYIO CpEAy OpraHU3aIuu.

MarepuaibHO- TEXHMUECKasi 6a3a oOecreuynBaeT MPOBEIECHNE BCEX BUJOB JAUCLUIUIMHAPHON
MOATOTOBKH, MMPAKTUYECKON M HAYUYHO-MCCIIEI0BATEILCKON paOOThI 00yUarOIINXCs, KOTOPbIE
MPETYCMOTPEHbl Y4YeOHBIM IUIAHOM U COOTBETCTBYIOT [JEHCTBYIOIIMM CAHUTAPHBIM H
MPOTHUBOIIOKAPHBIM MPAaBUJIAM U HOPMaM.



