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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-4 CnocobeH uCmonb30BaTh METOABl MAaTEeMAaTHMUECKOTO M aTOPUTMHUYECKOTO MOJACIUPOBAHUS TIPU
pELICHNN TEOPETHUECKUX M MPUKIIAJHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B

cepe:

40 CKBO3HBIE BUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnerenuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

- B IIpoBenenue
Hay4HO-UCCIIe0BATEIbCKIX
U OMBITHO-KOHCTPYKTOPCKHUX
pa3paboTok npu
UCCIIeIOBaHUHT
CaMOCTOSITETIbHBIX TEM

I1K-4 Crnocoben
HCIOIb30BaTh METOIEI
MAaTeMaTH4ECKOro 1
AITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH
PEIICHUN TCOPETHUCCKUX U
MPUKIIAJHBIX 38124

HepCXOL[I/IT OT aHAJIMTUYCCKOM MOACIN MaTeMaTHIeCKOH
3aJa4M1 K €€ aHFOpHTMH‘-IeCKOﬁ MOACIN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I[IK-4 CroocobeH WHCIOIb30BaTh METO/BI

MaTeMaTuidCCKOro u aJropuTMHUYCCKOIo

MOACIIUPOBAHUA ITPU PCUHICHUUN TCOPCTUUCCKUX W NPUKIIAJHBIX 3a1a4

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma
o0ydeHus

Ounas
(cemecTtp)

4151718

1 [AmanTanmonHas
NUCILUILUIMHA I
MHBAJIMIOB U JIUII C
OB3 "O06001IeHHBIE
ling:ieni

+

2 | lunamMuyeckue
CHCTEMBI

3 |Hayuno-uccnenoBaren
bCKas paborta

4| OyHKIHOHATBEHO-AU(
(depeHMaTBHEIE
YpaBHEHHS U
BKJTIOUCHHS

5 [UnciieHHBIE METOIBI

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




HucummuinHa  «/uddepennuansaple  ypaBHEHHUs» OTHOCHUTCS K YacTH, (OPMUPYEeMOH YyYaCTHHKAMU
oOpa3oBareNbHbIX OTHOIIEHUH, yueOHoro turana OIl mo wnHampasienuto mnoarotoBku 01.03.01 -
Maremaruka.

HucrumuHa «/{uddepennmanpapie ypaBHEHUD» U3ydaeTcs B S, 6 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00bpeM nucHUIUIUHEL 9 3.e.

Ounas: 9 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 324
Konrakthas pabota 112
Jlexuuu (Jlexuum) 48
[Tpakruueckue (Ilpakt. pad.) 64
CamocrositensHas padota (CP) 174
OK3amMeH 36
3auer -
KypcoBas pabora 2

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
5 cemecTp
1 JuddeperunanbHb Brinonnenue
€ YpaBHEHHUS MPAKTHYECKUX
BBICILIETO MOPSIIKA 8 12 | 52 3aJaHUM;
KontponpHas
pabora; 3auer
6 cemecTp
2 JIunelHble cCUCTEMBI BelnonnHeHne
muddepeHIaTbHbBI MPAKTUYECCKHUX
X YpaBHCHHH 10 | 12 | 44 3aJIaHH;
KonTtponbHas
pabora
3 KpaeBbie 3amaun Brimonuenue
s OIY 8 8 | 14 MPAKTUYECKUX
3aJaHui
4 Teopus Brimosnnenue
yCTONYHMBOCTHU MPAKTHYECKUX
14 | 12 | 20 3aJaHuM;
KontponbpHas
pabora
5 cemecTp




5 JuddepeHnnanbHbI YCTHBIH orpoc,

€ YpaBHEHHS CaMOCTOSITeNIbHAS

MIEPBOTO MOPSAKA pabora, perieHue
KOHTEKCTHBIX,
CUTYaI[MOHHBIX

3ana4 (Beimonnenue
MPAKTHYECKUX

3a/1aHui);
KontponpHas
pabora

Tema 1. IndPepennuanbupie ypaBHeHus Bbicuiero nopsaka (IIK-4)
Jlekumus.

Jlexumst 13. JIuHeWHBICE OJHOPOIHBIE YpaBHEHUS C TMepeMeHHbIMU Kodddurmentamu.  CTpykTypa
MHOX€ECTBA pereHuid. DyHaaMeHTaaIbHasi CUCTEMA PEIICHU.

Jlexuusa 14. JIuneliHast 3aBUCH"MOCTb PEIICHHUI OT HaYaJ bHbIX 3HaYeHul. Onpenenuresb BpoHckoro.
Jlektms 15. JluHeiiHble HEOAHOPOTHBIC YPAaBHEHUS C MepeMeHHBbIMH koddduuumenramu. Jluneiinsie
HEOJHOPOJIHBIC YPABHEHHUS N-TO MOpPSAIKA C MEepeMEHHBIMU Koddduimentamu. [IpyHIMN cynepno3uuuu.
MeTon Bapralny Npou3BOIbHBIX OCTOSHHBIX.
Jlexumst 16. JluHelHbIE OMHOPOJHBIC YpPAaBHEHHUS N-TO TOPSJKA C TOCTOSHHBIMU KOd(PPHUITMEHTAMH.
JluneiiHble HEOAHOPOAHBIE YpPAaBHEHHUS N-TO MOPSAJIKAa C MOCTOSHHBIMU Kkodpduiuenramu. CTpykTypa
YaCTHOT'O pELICHUSI.
Jlekus  17. Meronsl pemieHust JIHHEHHBIX Au(QepeHunanbHbIX YpaBHEHUH € MOCTOSHHBIMH
K03 UIEHTaMH.

IIpakTH4eckoe 3aHATHE.
3anarue Nel5-17. YpaBHeHus, Oy CKaIOIINE TOHUKEHUE MOPsIKA.
Ne421-500
3anstue Nel8. Meronbl pemieHus JUHEHHBIX TU(PEpEHINAIBHBIX ypaBHEHUH C TOCTOSHHBIMHU
ko3 punmenramu.  Ne511-618.

3anstue Nel9, 20. JIuneitHaple ypaBHEHUS ¢ IepeMeHHBIMH KoddpurmenTamu. dyHIaMeHTalIbHAsI CHCTEMA
pewennii. JIMHeWHass 3aBUCH-MOCTh PEUICHWM OT HadalbHbIX 3HaueHuil. Onpenenutens BpoHckoro.
JluneliHbIE HEOMHOPOJHBIC ypaBHEHHUS C TEPEeMEHHBIMH Kod(dunueHtamu. JIMHEHHBIE HEOTHOPOIHBIC
YpaBHEHHUS N-TO MOpPsSAAKA C epeMeHHbIMU Kodddunmentamu. [Ipunuun cynepno3unuu. Meron Bapuauuu
MIPOU3BOJIBHBIX MOCTOSHHBIX.

Ne641-750.
3ansarue Ne21. KonrponbHas paborta Ne2.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
N3yuuth TeopeTnueckuit marepuai. HayuuTbcs mpuMEHSTh TEOPETUUECKUE CBEACHUS TP PELICHUH 3a/1a4.
1 HayuuTscs onpenensiTh OCHOBHBIE TUITBI YPAaBHEHUH, JOMYCKAIOIINX TTOHWKEHHUE MOPSIKA.
2 V3yunTh OCHOBHBIE MOJCTAHOBKH U HAYUUTHCS pelIaTh YPaBHEHHUS BBICIIUX MOPSIKOB, 1OMYCKAIOIINE
MOHM)XCHHE MOPSIKA.
3 W3yuuTh JIMHEHHBIC OMHOPOIHBIC TU(GEepEeHIIATBHBIC YPABHEHHUS BBICIINX MOPSIIKOB.
4 Hayuutbcs pemiaTh JIMHEHHBIC HEOMHOPOAHBIC MU PepeHIIMaIbHBIC YpaBHEHUS C TIPABOM YaCThIO
CHEIMaILHOTO BHU/IA.

5 HayuuThcs pemars JMHEHHbIE HEOAHOPOAHbIE MU depeHIaTbHbIe YPaBHEHUS METOJJOM BapHalluu
MIPOU3BOJIBHBIX MOCTOSHHBIX.

Tema 2. JIunelinbie cuctembl 1updepeHnuaibabIX ypapHenui (ITK-4)
Jlexknus.
Jlexus 18. Cucremsl quddepeHnnanbHbIX ypaBHEHUH, METOABI pEIICHU.
Jlexmmst 19. Metonpl pemeHns TMHEWHBIX CHCTEM YPaBHEHUM ¢ TTOCTOSTHHBIMH KOAhQHUIeHTaMu



IIpakTH4Yeckoe 3aHATHE.

3anstue Ne22-24. Cucremsl guddepeHInanbHbIX YpaBHEHNUM, METO/IbI pelieHuid. MeToabl peleHus
JUHEHHBIX CUCTEM YpaBHEHUH C MOCTOSHHBIMU KO3PPUIIMEHTAMH.
Ne786-875.

3ansarue Ne25. KontponbHas pabota Ne3

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. I3yynTh OCHOBHBIE METO/bI PELICHHUS JIMHEHHBIX CUCTEM YPaBHEHUH C MOCTOSIHHBIMU KO3 HUIMEHTAMH;
2. Hayuutbcst npuMEHSATh TEOPETUYECKUE CBEACHUS TP PEIICHUH 3a]1a4;

Tema 3. Kpaesbie 3agaum niast O4Y (I1IK-4)
Jleknus.
Oco0Oble Toukn Ha (Ha30BOM MIIOCKOCTH.

Jlekims 21. Cucrema HenuHeWHBIX aupdepeHnuanbHbIx ypaBHeHud. KpaeBblie 3amaunm g O/1Y,
IIOCTaHOBKa, CBEJICHHE K JIMHENHON KpaeBoil 3ai1auu k 3anade Komm. 3agaya Iltypma - JInysBuns.

IIpakTH4eckoe 3aHATHE.

3auarue Ne 26-28. Kpaesbie 3anaun 1 O/1Y, nocraHoBKa, CBEJEHUE K JIMHEHHON KpaeBOM 3a1a4u K
3agade Komu. @ynkius ['puna. 3agada [typma - JInyBriwis. No751-785.

3anstue Ne29. KonrponbHas padora No4.
3anstre Ne 30, 31. OcoObie Touku Ha Ga30Boii IIOCKOCTH.  Ne961-1034.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 M3yunTh TEOpETHUECKUE CBEIEHUS, HAYUNTHCS pelIaTh TUIIOBBIE 3aJauu.
2 Hayuutbcs coctaBnath GyHkiuio [puna;
3 HayuuTbcs HAXOOUTH COOCTBEHHBIE 3HAUEHUSI W COOCTBEHHBIC (DYHKIIMU KPaeBOU 3aauu.

Tema 4. Teopus ycroitunsoctu (IIK-4)
Jlexknus.

Jlexuwmii 22. YerounBocTh petieHuit auddepeHnnanbubix ypaBHeHHA. Kputepuii ycToiHunBOCTH pereHui
JMHEWHBIX YPaBHEHUH C IOCTOSHHBIMU KOA(PPHUIIMEHTAMH.

Jlexma 23. Krnaccudukanust MONOKEHUH pPABHOBECHS ISl JIMHEHHBIX YypaBHEHMH Ha TUIOCKOCTH:
YCTOMUYUBBIE U HEYCTOWYMBBIE Y3JIbI H (DOKYCHI, CEMJI0, LIEHTD.

Jlexuus 24. OcHOBHbIE ONpPENENEHUS TEOPUM ycToMuMBOCTM MO JIAamyHOBY. AcHMITOTHYECKAs
YCTONYUBOCTb.

Jlexuus 25. Touku paBHOBecHs. YCTOMUUBOCTH MO JIsSiyHOBY.
Jlexmmst 26. Teopema 00 yCTOMYHBOCTH TIO TIEPBOMY MPUOIMIKEHHUIO.

Jlekimss 27. HccnenoBaHue yCTOWYMBOCTH pelieHud auddepeHnnanbHbIX ypaBHEHHH IO MEPBOMY
npubmmwkenuto. Kputepuii Payca-I'ypsuia

IIpakTH4eckoe 3aHATHE.

3anarue Ne32-35. AcumnroTuyeckas yCTOMUMBOCTh. TOUKH paBHOBECHUS. YCTOMYMBOCTH MO JIAMYyHOBY.
Teopema 00 yCTOWYMBOCTH 1O MIEpBOMY MpUOIIKeHHIO. VccenoBanne yCTOWYMBOCTH PEIICHHMA
muddepeHnanbHbIX YPaBHEHHH 110 TiepBoMy nipuoamxkeHuto. Kpurepuit Payca-I'ypsuna.

Ne881-960.
3anstue Ne36 KorrponpHas pabota Ne5.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1  M3yuuTh TEOpEeTUUYECKUE CBEACHNUS, HAYUUTHCS PEIIaTh TUIIOBBIC 3a/1auu.
2 HayuuTbcs NPUMEHSTh METOBI ONpEAeIeHUs ycToMunBoCcTH perteHus OLY.

3 HayuuTthca onpenensit yCTOMYUMBOCTD pelieHus 1o JIsmyHoBy, aCUMITOTUYECKYIO YCTOMYUBOCTh
pewenust OLLY.

Tema S. [Inpdepennuaibubie ypaBHeHus: nepsoro nopsigka (IIK-4)
Jlexknus.



Jlekus 1. ®da3zoBoe HPOCTPaHCTBO, mosie (a30BBIX CKOPOCTEH M IOJIe HarpaBieHHH OOBIKHOBEHHOTO
muddepeHnranbHOT0 ypaBHEeHUs mepBoro nopsiaka. Pemenue nuddepenunansuoro ypasuenus. daszosas
KpuBast. IHTerpanabHas KpuBast.

Jlexuus 2. Merton M30KIHMH Ui MPUOIMKEHHOTO MOCTPOCHMSI MHTErpajbHBIX KPUBBIX Ul YpaBHEHHUS C
OJTHOMEPHBIM (ha30BbIM NMPOCTPaHCTBOM. [TonoxeHus: paBHOBECHSI.

Jlexmst 3. Teopema 0 CyIIeCTBOBaHUM, SAMHCTBEHHOCTH U TU(D(HEPEHIIUPYEMOCTH MO UCXOJAHBIM JaHHBIM
perneHus: 00BIKHOBEHHOTO AU hepeHnnanbHoro ypaBHeHus. 3anada Komm.

Jlexumst 4. Teopembl 0 CyIIeCTBOBaHUU, €AMHCTBEHHOCTH M HU(PEepeHITN "pyeMOl 3aBUCUMOCTH PEIICHUN
OT HayalbHbIX JaHHBIX. [lepBble wuHTerpansl AuddepeHnrnasbHoro ypaBHeHUs. OOBIKHOBEHHbBIE
muddepennmanbapie ypaBHeHUs. 3anaqa Koy,

Jlexmms 5. Kunacesl nuddepeHIManbHbIX  YpaBHEHHMM W HMX  XapaKTEPUCTUKU. YpaBHEHUS C
pasaesaoIUMHACS IEpeMEeHHbIMHU. [1epBbIl HTErpa.

Jlexuus 6. OgHOpoaHBIE ypaBHEHUS. PenyKuns 0HOPOJHOTO YPaBHEHUS K YPAaBHEHUIO C pa3IeIsIFOIIMMHUCS
[IEPEMEHHBIMU.

Jlexuus 7. JIuneitnsle nuddepeHansable ypaBHeHUs. MeTo Bapualyi.

Jlexumst 8. VYpaBHenusi beprymnu. Penyknus ypaBHenust bepHymnm k nmHeiHOMY auddepeHnnantbHOMy
YPaBHEHHIO.

Jlekuusa 9. YpaBHenue Pukkaru.
Jlexms 10. YpaBHeHus B nonHbIX augdepennuanax. MHTerpupyomumii MHOXKXUTEb.

Jlexmmst 11. 3amena mepeMeHHOW. YpaBHEHHs, HE pa3pelieHHbIE OTHOCHTEIBHO Mpou3BoaHOU. Ocolbie
pelIeHuS.

Jlekuusa 12. YpaBuenus Jlarpanxa u Kiepo.
IIpakTH4Yeckoe 3aHATHE.
3anstue Nel. M3oxmuabl. CoctaBnenne nudpepeHnrnaIbHOr0 ypaBHEHUSI CEMEUCTBA KPHUBBIX.
Nel-50.
3anarue Ne2. YpaBHeHUs ¢ pa3AessiomuMucs nepeMmeHabiMu -~ Ne51-65.

3ansitue Ne3, 4. OpHoponHble ypaBHeHUs. Penykius OJZHOPOJHOTO YpaBHEHHS K YPaBHEHHUIO C
pasgensomuMucs nepeMeHHbiMi.  NelO1-129.

3anarue Ne 5-9. Jluneitnsle nuddepeHnuanbible ypaBHeHUs. Mertoq Bapuauuu. YpaBHeHHs bepHysu.

Penykiust ypaBaenusi bepHymim k nuHeliHoMy nug¢depeHIralbHOMYy YpaBHEHUIO. YpaBHeHHE Pukkath.
Nel36-172.

3anstue Nel(0-12 VYpapHenuss B monHbiX auddepennuanax. WHTErpupyrommii MHOXHUTENIb. 3aMeHA
nepemeHHor.  Nel86-220.

3anstue Ne 13. VYpaBHeHUs1, HE pa3peIIeHHbIE OTHOCUTEIHHO MPOU3BOAHOM. OCcOOBIC peleHus. YpaBHEHUS
Jlarpanxa u Knepo.  Ne241-297.

3anstue Nel4. KonrponbHas padoraNel.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
N3yunth TeOpeTHUECKUI MaTepurall.
1 HayuuTbcs pemarb ypaBHEHUS € pa3aessIIOUIUMUCS TEPEMEHHBIMU
2 Hayuutbcs pemaTs OJHOPOAHBIE YPAaBHEHUS IEPBOTO MOPSIAKA.
3 HayuuTbcs pemarh JTUHEHHbBIE YPaBHEHMsI IEPBOTO MOPsIIKA.
4 Hayuutbcs pemath ypaBHeHus bepHyiu.
5 Ilpusnak pazpemmmmocT ypaBHeHus Pukkaru. Hayuntbces pemars ypaBHeHus Pukkarn.

6 HayuuThcsi pacno3HaBaTh U peliaTh ypaBHEHMs B MOJHBIX Auddepenunanax. Hayanutbcs HaxoquTh
UHTETPUPYIOIINI MHOKUTENb.

7 HayuuTbcs pemiaTb ypaBHEHHsI IEPBOTO MOPSAIKA, HE pa3pelleHHbIe OTHOCUTEIBHO IPOU3BOIHOM.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeICTBA
4.1. Pactipenenenue 6amios:

5 cemecTp



nocemaemMocts — 20 0ajuIoB

TEKyIIUi KOHTPOJIb — 60 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kax bl
npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenre 6aJiioB 10 3aaHMSIM:

No  [HasBanue tembl | DopMbl Max. Mertonuka mpoBeIcHUS 3aHATUS U OLICHKU

Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO

MBI paboTHI KOHTpOJs | OayuioB

/ cpe3bl
1. | uddepenunan | Bommonne 15 3 Oata — 3amaya pemieHa BEpHO, MeETo BbIOpaH Haumbonee
bHBIC HUE paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
YpaBHEHUS  |IpaKTH4eC MperoiaBaTesieM BOIIPOCHI;
BEICIIIETO KHX 2 Oamia — 3aja4a pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
opsiIKa 3aaHuit CaMbIil palMOHAaTBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/a4y TOJBKO C
MOMOIIIBIO HABOJAIIMX BOIPOCOB TpenojaBareis, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,
0 0ayIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINE BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
MOJTHYFO HEMOJTOTOBICHHOCTh 110 M3y4aeMOU TeMaTHKe.
CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HHIUBUAYATbHBIM
owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
Oasna.
KounTtpon 10 CaMocTosiTelbHOE ~ BBIMIOJHEHHUE 3aJaHWil TI0 HWHIWBUAYATbHBIM
bHas ouneram, cofepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH
blii cpe3)
3auer 20 Ha 3ader mpennaraercss HHIUBHIyaIbHOE 3allaHne M3 S5 3amad 1o 4
Oasa 3a BEpHOE pelieHne 3a/1a9u.

2. [TocemaeMocTs 20 CTyneHT, He HMMEIOUIMKA TPOITYCKOB 3aHATHH 0e3 YBa)XHTEIbHOU
MPUYMHE W BBHINONHSIOMUNA BCE 3aaHUS MOXET JOMOJHUTEIHEHO
mosryduTh 10 10 0aioB BKIIFOUUTENBHO. ( 32 KAXKAYIO TEMY).

3. [IpemuansHbie OaIITBI 20 VYyactue B cTyaeHuecknx onummuagax — 10 6amios
VYdacTre B cryneHueckux koHpepenuusax — 10 Ganios

4. |VMaauBuayaidbHBIC 3a1aHMUS, 50 JloGop 6amioB: CTYIEHT MOXKET NMPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO

C TIOMOIIBI0 KOTOPBIX KOHTPOJIS ¥ 3a/1aHUSI KOHTPOJIBHBIX CPE30B
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
5. Hroro 3a cemectp 100
6 cemecTp

* IIOCELaeMOoCThb — 5 OaIoB

*  TEKYyIIUHA KOHTPOJIb — 45 0aioB

*  KOHTpOJIbHBIE cpe3bl — 2 cpe3a 1o 10 0anioB Kax bl

* mpeMuasbHBIC OauTel — 20 6aioB

* OTBeT Ha ’k3aMeHe: He Oornee 30 H6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl




JIunelinbie Brinonne 15 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ] BHIOpaH HauOojee
CHCTEMBI HUE paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
muddepeHnuan (IpakTuiec MpEenoaBaTesieM BOIPOCHL;
BHBIX KHUX 2 Oamra — 3aja4ya pelleHa BEPHO, HO MPU ITOM HCIIONB30BaH HE
ypaBHEHUI 3aJaHUM CaMBbIil palMOHAaTIBHBIA MeTOo] (MIJIM CTYICHT HEyBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareias U oOHAPYKUBACT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
KonTpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUBUIYaIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIbH
blIii cpe3)
Kpaesblie 3anaun | Beimonane 15 3 Oamra — 3ajgaya pelieHa BEPHO, METOJ BHIOpaH HauOojee
st O0Y HUE paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
MpaKkTUyec MpEenoaBaTesieM BOIIPOCHL;
KHUX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aJaHUM CaMBbIil parMOHATBHBIA MeTo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1 Gamm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET PUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBACT
TMIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
Teopus Brinmonne 15 3 Oata — 3ajaua pemieHa BEpHO, METo BbIOpaH Hambonee
YCTOMYUBOCTHU HUE paluoOHANbHO, CTYACHT TPaMOTHO OTBEYAE€T HA BCE IOCTABJICHHBIC
MpaKkTUyec MpEenoaBaTesieM BOIIPOCHL;
KHUX 2 Oamia — 3aja4ya pelleHa BEPHO, HO TPU ITOM HCIIONB30BaH HE
3aJaHUM CaMbIil palMOHATBHBIA MeTO] (MIJIM CTYICHT HEyBEpEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0sl UCTIPaBIISICT);
1 Ganm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 0ayJIOB — CTYACHT HE MOXKET IPUBECTH PEIICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.
KonTpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUM IO WHIUWBUIYaIbHBIM
bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
padora(x Oamna.
OHTPOJIbH
bIii cpe3)
[TocemaeMocTs 5 CTyneHT, He HMMEIOUIMHA IPOITYCKOB 3aHATHH 0e3 YBa)XHTEIbHOU
NPUYUHE U BBINOJHSIONINI BCE 3aJaHUs MOXET JOMOJIHUTEIBHO
MOJTYYUTh 10 5 0aJUIOB BKITIOUUTENBHO.
[IpemuansHbie OaILITBI 20 VYyactue B cTyaeHueckux onummuagax — 10 6amios
VY4acTre B cTyneHueckux koHpepenuusax — 10 6anaos
OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPBLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS

OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «XOPOIIIOY,

25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIIHYHOY.
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7. |MnauBuOyanbHBIC 3a1aHUS, 50 Jlo6op 6aiioB: CTYACHT MOXKET MPENOCTABUTh BCE 3a1aHHsI TEKYILETO
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL ¥ 3aJaHNsI KOHTPOJBHBIX CPE30B
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
8. Hroro 3a cemectp 100

rocemaemMocts — 20 0ayuioB

TEKYIHI KOHTpOsb — 60 6amioB

npeMuanbHbie 6amsl — 20 6anioB

5 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aJoB Kax bl

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHIATUS U OIIEHKH
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. |Auddepeniman | ycTHbINH 25 3 Oamma — 3amada pemIeHa BEPHO, METON BBIOpaH HamOojee
bHBIE orpoc, paIoHaIbHO, CTYAEHT TPaMOTHO OTBEYAE€T Ha BCE IMOCTABIICHHBIC
YpaBHEHHS  |CaMOCTOST MperoiaBaTesieM BOIIPOCHI;
MepPBOTO ebHas 2 Oamia — 3a/Jada pelmieHa BEpHO, HO NPU 3TOM HCIIONB30BaH He
nopsiaKa pabora, CaMBI{ parMOHAJIBHBINA MeTOo (MM CTYACHT HEyBEepEHHO OTBEYAeT Ha
perieHne TIOCTaBJICHHBIC BOIIPOCHI, OIMHOAETCS, HO caM ceOsT CIIPaBIIIET);
KOHTEKCTH 1 Ganm — CTyAeHT MOXET MPaBWIBHO DEUINTh 33/ady TOJNBKO C
BIX, MOMOIIIFIO HABOAIINX BOIPOCOB TpenojaBareis, HO B IpoIecce
CUTYyaImo paboTHI OCBaMBaeT HYXHBIN yueOHBII MaTepua;
HHBIX 0 6anyoB — CTYACHT HE MOXKET MPUBECTH PELICHHE 33]a4l F HE MOXKET
3a/a4q OTBETUTH Ha HABOJIIME BOMPOCHI MpernojaBareis U oOHApYKHBaeT
(Beimonae MTOJTHYTO HEMTOATOTOBIEHHOCTh 110 M3yYaeMOi TeMaTHKe.
HUE
MpaKTHYEC
KHX
3aJTaHHI )
KounTtpon 10 CaMocTosiTeIbHOE ~ BBIMIOJTHEHHUE 3aJaHWil TI0 HHIUBUAYATbHBIM
bHas ouneram, cofepkammM S 3amannii. Kaxxmoe 3aanue oneHnBaeTcs B 2
pabdora(k Oamna.
OHTPOJIbH
blii cpe3)
2. [TocemaeMocThb 20 CryneHT, HE HMCIONIMI TIPOIYCKOB 3aHATHH 0€3 YBaKHUTEITHHOM
MPUYMHE W BBHINONHSIOMNNA BCE 3aJaHUA MOXET JOTOIHUTEIBHO
ONTY9IuTh 10 10 OaJTOB BKITIOUUTENBHO. ( 32 KOKIYIO TEMY).
3. IIpemMuansHBIC OaITHI 20 YuyacTue B cTymeHYecKuX onmmMiuanax — 10 6amron
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
4. |WuauBumyanbHbIC 3aaHUS, 50 JloOGop 0aIoB: CTYIEHT MOXKET MPEIOCTABUTh BCE 3aJJaHMsI TEKYIIIETO
C TIOMOII[HI0 KOTOPBIX KOHTPOJIS ¥ 33JIaHUSI KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
5. Hroro 3a cemectp 100

HtoroBast OIEHKa 1O DJK3aMEHY BBICTABIIIETCS B
YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6amnbpHOM  peUTUHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKH [0 JUCLHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

&5 - 100 6ayutoB

OTiIu4HO
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70 - 84 Gannos Xoporio
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

Pacripenenenne 6amioB mo KypcoBoii padore:

* MpeACTaBIEHUE COJEPIKATEIbLHOM YacT — He Oosiee 55 6amios,

* odopmieHrne U HHPOPMAIIMOHHOE COMTPOBOXKIeHHE — HEe Oornee 20 6amios,

* 3ammTa KypcoBoi paboTel — He Oonee 25 6aos.

Pacnipenenenne 6anioB mo BumaM yueOHON pabOThI U METOIMKA HAYUCIICHHS OAJIIOB:

Ne Bun yueoHoit padoThI

Max.
KO0JI-BO
0asL10B

MeTonuka HAYHCJIeHUA 02J1710B

1. |IIpencraBienue
collep>KaTeIbHOM YacTu

55

41-55 GannoB — comepxaHue pabOTHl COOTBETCTBYET BBIOpAaHHOMY
HalpaBJIeHUIO TOATOTOBKH/CIIEHATBLHOCTH U TeMe paboThl, pabora
aKTyalbHa, BBIMOJHEHAa CaMOCTOSTENBHO, MMEET TBOPUYECKUH
XapakTep, OTIMYaeTcs ONpEACJICHHOW  HOBU3HOW;  IpOBEIEH
OOCTOSITENbHBI aHAJM3 CTEMEeHH TEOPETUYECKOTO HCCIeIOBAHUS
MpoOIeMBbl, Pa3IMYHbIX MOAXOAOB K €€ PELICHHIO, MOKa3aHO 3HaHHE
WHPOPMAIMOHHON (IIpH HEOOXOOUMOCTH — HOPMAaTUBHOH) O0a3bl,
WCTIOJIb30BaHbl aKTyalbHbIE JaHHBIE; MPOOJIeMa pacKphITa IIyOOKO U
BCECTOPOHHE, Marepuan HW3JIOKEH JIOTUYHO, TEOPETHYECKHE
MOJIOKEHUsI ~ OPTaHWYHO  CONPSDKEHBI C  NPAaKTUKOH,  JaHBI
MPaKTUUYECKHE PEKOMEHIAINHY, BBITEKAIOIIUE U3 aHAIN3a MPOOIEMBI;
NpoOBEeeH  KOJMMYECTBCHHBIM  aHamM3  MpoOJeMbl,  KOTOPBIA
MOATBEP)KAAET BBIBOABI  aBTOpa, MUIIOCTPUPYET — aKTyaJbHYIO
CUTYyalluIo, TIPUBENICHBI TaONMUIBI CPaBHEHUH, rpaduKu, AUarpamMMel,
¢dopMynbl, TOKa3bIBAIOIIME yMEHHE aBropa  (OpMaIH30BaTh
Ppe3yJIbTaThl NCCICOBAHMS;

21-40 OamnoB — coaepkaHHE pabOTBI B LEJIOM COOTBETCTBYET
BBIOpaHHOW TeMe, CTPYKTypa IJIaHa JIOTUYHA W NPOIMOPLHOHAIBHA;
000OCHOBAaHHE AaKTyaJbHOCTH TEMBI MOAKPEIUIACTCS.  aHaJIH30M
CTEIIEHH TEOPETHYECKOTO HCCIICAOBAHUS MPOOIEMBI; OCHOBHBIC
MOJIOKEHHsI Pa0OTBHl PACKPBITHI Ha JOCTAaTOYHOM TEOPETHUYECKOM U
METONOJIOTHYECKOM ~ YpOBHE, Oomblas dYacTh TEOPETUUYECKUX
MOJIOKEHUI CONpsDKEHA C MPAKTHKOW; MPAaKTUYECKHE PEKOMEHAAINH
00OCHOBaHBI; BBIBOABI IO paboTe coAepKaTeNbHBl U B LEIOM
COOTBETCTBYIOT IIOCTABICHHBIM 3a/1a4aM;

1-20 OammoB — WMEET MECTO ONpEACIEHHOC HECOOTBETCTBUE
cofiepxkaHusi pabOThl 3asBICHHON TeMe; HccieayeMas mpobiema B
OCHOBHOM pAaCKpbITa, HO HE OTJIMYAETCS HOBU3HOW, TEOPETUUYECKOM
IyOMHOH W apryMEHTHPOBAHHOCTHIO; BBISBICHBI HEIOYETHI B
METOJIOJIOTHUECKUX XapaKTEPUCTUKAX KYPCOBOTO UCCIEAOBAHUS;, €CTh
HapylleHUsl JIOTUKUA U3JIOKEHUsl MaTepuaia, MOCTaBICHHBIC 3aJadu
PEIICHBI HE TIOTHOCTHIO; TEOPETUICCKIE MOJIOKCHHS C1a00 CBSI3aHBI C
MPAKTHKOM, TPAKTUYECKUE PEKOMEHIANMUA HOCAT (HOPMaIbHBIN
0e3/10Ka3aTeNLHBIN XapaKTep

2. |Odopmienue u
MHPOPMALIIOHHOE
COIPOBOXKJICHUE

20

16-20 GamioB — MIMPOKO IMpeAcTaBieHa OubaHorpadgus mo Teme
paboThl, B TOM YHCIE M 3apyOC)KHbIC HMCTOUHHUKH, MPUIOKEHHUS K
paboTe WILTIOCTPUPYIOT AOCTHXKCHUS aBTOpa M TMOAKPEIUIIIOT €ro
BBIBOABL, OdopmiieHHE  Pa0OTBl  MOJNHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM, IPEABSIBIIEMBIM K KyPCOBOMY MCCIIEIOBAHUIO;
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8-15 OamnoB — NPWIOKEHHS, HCIOJIB3YEMBIE B HCCICIOBAHUH,
COCTaBJICHBl TPaMOTHO, IPOCIEKHBACTCS CBS3b C IMOJOKEHUSIMHU
KypCOBO#l pabOThI; CIIMCOK HCIOIB30BAaHHOM JHTEPaTypbl COCTABJICH,
cienyst 'OCTy, u B 1OCTaTOYHON Mepe COOTBETCTBYET TeMe padoThl;
UMEIOTCS ~ OTHENbHBIE HETOYHOCTH B  OQOpPMIICHHM  paboTHI
(OTCYTCTBYeT 4YacThb CCBUIOK Ha HCIIONIb3yeMble HCTOYHHMKH, €CTh
OT/EIbHBIE CTUIMCTHYECKUE, TpaMMaTrieckue u opdorpaduueckue
OIITUOKM);

1-7 6amnoB — B paboTe HE MOJHOCTHIO HCITOJIB30BaHA HEOOXOmMMMast
JUISL PACKPBITHS TEMbl Hay4YHAs JHUTEpaTypa, HHOOPMAIMOHHBIE 0a3bl
JMAHHBIX, a TaK)Ke MaTepHalbl MCCICAOBAHHM; OMOIHOTpadudeCKumit
cucoK oopMIIEH HEBEPHO; CONEpKaHUE MPUIOKEHUI HE OTpakaeT
pelIeHns TOCTaBICHHBIX 3aAa4  (OTCYTCTBYIOT HEOOXOIWMBIE
MPWIOXKEHHs);  WMEIOTCS  MHOTOYHCIICHHBIE  HETOYHOCTH B
odopMIIeHUHN pabOTHI

3. |3ammra KypcoBoi paboThI

25

19-25 GamioB — 3amuUTa OTINYAETCS MOJHOTOH PACKpPBITUS TEMBI U
MIPECTaBIECHUS MOMYyYEHHBIX PE3yJAbTaTOB; CTYACHT JEMOHCTPHUPYET
YBEPEHHOCTh M YOEAWUTENLHOCTh MaHEphl BBICTYIUICHHUS; CTUIb M
IPaMOTHOCTb PE€YM  COOTBETCTBYIOT KyJAbType MpEICTaBICHUSA
pEe3yAbTaTOB HAYYHOI'O HCCIENO0BaHMs; OTBETHl HAa JONOJIHUTEIbHBIC
BOIPOCHI XapaKTEPHU3YIOTCS KPaTKOCTBIO U apTyMEHTHUPOBAHHOCTHIO;

10-18 GammoB — CTPYKTypa W PEMIAMEHT BBICTYIUICHHS B IIEJIOM
COOJIONICHBI; 3aIUTa COMPOBOXKIACTCS TPAMMATHICCKH TPABUIIBLHOM,
SMOIMOHAIILHON PEeYbi0; CTYACHT MOICPKUBACT XOPOIINH KOHTAKT C
ayJIUTOPHEN; 0TMEYaeTCsl TBOPUESCKHIMA MOJXOJ B TIOATOTOBKE OOBEKTOB
HATIISIIHOCTH TPE3CHTAIMH, JIOTIONHUTENBHBIE BOMPOCH! BBI3BIBAIOT
HEKOTOPBIC 3aTPYINHECHHUS;

1-9 GamnoB — CTYIEGHT IEMOHCTPUPYET HEBBICOKOE KAUYECTBO YCTHOTO
JIOKJIaJa; TOCTYIMHOCTh U OOpPa3HOCTh TPEACTABICHUS MPOACIaHHON
paboTHI U MOYYCHHBIX PE3YJIETATOB BBI3BIBACT BOIIPOCHI; OTMEYACTCS
YaCTMYHOE HECOOTBETCTBHEC IMPE3CHTAIUU COJCPKAHUIO KYPCOBOTO
WCCIICIOBAHUS; TU3aiiH BU3yadIbHOW WHTEPIIPETALNU IPEACTaBICHHON
paboTHI 3aTPYAHSIET €€ BOCIIPUSITHE

HUTOIO:

100

HrtoroBast omeHka mo KypcoBoil pabore BbicTaBisiercs B 100-OaimpHON IIKajae W B TPaJAUIMOHHOMN

YeThIpEeX0a/UIbHON  IIKAJIe.

[TepeBon

100-6amapHOM  PEUTHHTOBOW OIEHKH 10 JUCIUIUIMHE B

TPaAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6ammoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BoinoJiHeHHe NPAKTHYECKUX 3aJaHU

Tema 1. JIuddepennmansabie ypaBHEHUS BBICIIETO TTOPSIKA

Ornpoc 1o Teopuu; peuieHue 3aj1ad y J0CKu

Tewma 2. Jluneiinsie cuctemsbl AudhepeHInanbHbIX YpaBHEHUH
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CamocrosTenbHas MpopaboTKa TEOPETUIECKOTO MaTepHaa, N3yuyeHHe MPUMEPOB PEIICHUS] KOHKPETHBIX
3aja4, MPUMEHEHHE NOTYYCHHBIX HaBBIKOB B cBOel pabote. Koncynsranuu ¢ npenogaBareneM. Mo3roBoit
LITYpM, T'PYIIIOBOE PEIICHUE TBOPUECKUX 3a/au.

CTy/lIeHT IPHUBOIXT Ha JIOCKE PEIICHUE KAaKOH-IN00 U3 MPEIOKCHHBIX 3aJ1a4, apryMEHTHPOBAHO
noka3biBaeT 3()(h)eKTUBHOCTH BEIOPAHHOTO METOJ/Ia M OTBEYAET Ha BOMPOCHI IIPEITOIaBaTelIsl, KaCAIOIUECs
npeaMeTa 00CyKIeHUS

Tewma 3. Kpaessie 3agaun aia OY
Ornpoc 1o Teopuu; peuieHue 3aj1ad y J0CKu

Tema 4. Teopust yCTOHIMBOCTH
Omnpoc 1o Teopuu; pereHue 3aaad y JT0CKU

3ader

Tema 1. [Iuddepennmanpabie ypaBHEHUS BBICIIETO TOPSIKA
3auet o UHAUWBUAYaJIbHBIM KapTOYKaM

Kontponbnas padora

Tema 1. Iuddepenunanbabie ypaBHEHHS BBICIIETO MOPSAKA
CamocTosITenbHOE BBITIOJIHEHNE 3a/ITaHNH 110 HHAWBUIYaJIbHBIM OMIeTam

Tewma 2. JIuneitapie cucteMbl uddepeHIInaIbHbIX YpaBHEHUH
BrinonHeHne MHAMBUAYAIBHBIX 3aJaHUI 110 KAPTOUKaM

Tema 4. Teopust yCTOHIMBOCTH
Pexnienune 3a1a4 1o MHANBUAYAIBHBIM KapTOYKaM

Tema 5. JIluddepenimanbabie ypaBHSHUS IEPBOTO MOPSIIKA
KonTponbhas pabota

YCTHBII 0IIPOC, CAMOCTOSITE/IbHASI PadoTa, pelieHHe KOHTEKCTHBIX, CHTYallHOHHBIX 33124
(BbIno/siHeHUE MPAKTUYECKUX 3aJaHUIT)

Tema 5. Jluddepenimanbabie ypaBHSHUS IEPBOTO TOPSIIKA
OTBeTHI HA TCOPCTUUICCKUC BOIIPOCHI
Penrenue 3amay

4.3 IIpomexxyTouHast aTTECTAIMA 110 AUCIUIUIMHE POBOIUTCS B popMe 3adeTa, IK3aMEeHa

Tunosbie Bonpocskl 3auera (I1IK-4)

1 OcHoBHble  mOHATHA U onpeaeneHus (nuddepennmansuoe ypaBuenue, pemenue OLY,
HopMmanbHasg  cuctema OIY u e€ pemenue). [Ipumeps! 3anau, npusoaamux k OY.
I'eomerpuueckass  mnTepnperanus pemenus OY. @a3zoBoe NPOCTPAHCTBO, MHTETpalIbHASL KpUBas,
[I0JIE  HaIlpaBJICHUM.

2 3anaua Komm: onpenenenue. Teopema Komm — cyliecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS 33]1aun
Komm ans O/Y nepBoro  mopsiika, J0OKa3aTeabCTBO.

3 Ouenka  pa3HOCTHU pELIEHU IBYX ypaBHeHUI. HenpepbiBHAsS 3aBUCUMOCTD PELIEHUSI OT
HAYaJIbHBIX YCJIOBHUH, IPaBOM YaCTH U IapaMeTpa.
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4 Omnpenenenue  0oOIIEro penIeHus, 00IIero HHTerpana, oouiero uarerpaita O/1Y nepsoro nopsaka B

obnactu 1. [Tpumep.

5 M3oknunbl,  Meron u3okiuH perieHust OY.

6 luddepeHunanbaple  ypaBHEHUS C pa3esAOMUMUCS TepeMeHHbIMU. OHOPOIHbIE U
KBa3HOAHOPOAHbIE  ypaBHEeHHs. [Ipumep oMHOPOIHOTO ypaBHEHUS. YPaBHEHHUS B MOJHBIX
nuddepennmanax. MaTerpupyromuii MHOXUTENb. [IpuMepsl.

7 Jluneitapie  auddepenunanbHbie ypaBHEHHS nepBoro nopsaka. Meron bepuymnu. Meron
Jlarpanxka. IIpumepsl. YpaBaenus bepHyinu u Pukkaru.

8 Ocobbie  TOUKH, 0coObIe pemienus O/1Y nepsoro nopsiaka. [Ipumepsr.

9 VpaBHeHHs, HE pa3pelIeHHbIE OTHOCUTEILHO MPOU3BOAHON. YpaBHeHus Jlarpanxka u Kiepo.
Teopema Komu: popmynupoBka.

10 3amavam  teopema Komm mist HopmanbHOM cuctembl OJ1Y. UacTHoe 1 00111ee pereHrue CUCTEMBI
O4YV.

11 Ouenka  pa3HOCTH JBYX pelieHuid HopMmanbHOU cuctembl O/[Y. HenpepbiBHAs 3aBUCUMOCTD
pelieHns OT HayaJbHBIX JAaHHBIX U [apameTpa.

12 OAY n-ro  mopsaka. 3agada Komu, Teopema Komm. OG1iee 1 4acTHOE pelIeHre YpaBHEHUS.

13 Cnyyan  moHMKEHUS NOpSAAKA A ypaBHEHUS n-ro nopsiaka. [Ipumepst.

14 Jluneitneie IY  (ma  mpumepe nuddepeHnuanpHoro ypaBHeH!s 2-T0 MOpsiaKa). XapaKTepHbIe
CBOMCTBa  JIMHEMHOIO YpaBHEHHs C MOCTOSHHBIMH KO3 PUIIMEHTaAMHU ISl OTHOPOIHOTO U
HEOJTHOPOJHOTO YpaBHEHUH (BH]I PEILICHUS B 3aBUCHMOCTH OT BH/Ia KOPHEH  XapaKTepUCTHUECKOTO
ypaBHEHUS).

15 O6mme  CBOWCTBA JIMHEHMHOTO ypaBHEHUS N-TO MOPSAKA.

16 Jluneiinpie  auddepeHnrnanbHbie ypaBHEHUS BBICIINX MTOPSIIKOB, OMHOPOIHBIE U HEOJHOPOTHBIC.
CaezneHue K IuHeHOH cucteme. Onpenenenue TMHEHHO 3aBUCUMON CUCTEMBl  (DYHKITHI.
BpoHnckuan u pyHaamMeHTanabHas CUCTEMA pelIeHui.

17 Teopema 0  CTPyKType 0OIIEro pemeHus JHHeHHoro ogqHopoaHoro OJIY n-ro nmopsiaka.

18 Teopema 0  cTpyKType 00IIero pemeHus TuHeiiHoro HeogHopoaHoro O/1Y n-ro mopsiaka.

19 Jluneitnpie  muddepeHuanbHbie YpaBHEHUS ¢ TOCTOSTHHBIME KodhummenTamu. Cioydaid
pa3nu4HbBIX  KopHeil. [Tpumep.

20 Jluneitasie nuddepeHnraIbHbIe ypaBHEHUS ¢ TMOCTOSHHBIMU KodddunmerTamu. Ciaydaid KpaTHBIX
KOpPHEH XapakTepUCTUUEeCKOro  ypaBHeHus. [Ipumep.

21 CrpykTypa  YacCTHOTO pEUICHHUs ypaBHEHUS C TOCTOSHHBIMU KOA(PGUIIMEHTaAMH U CTICITHATBHOM
npaBoi yactblo. [Ipumepsl.

22 Meton  Jlarpanxa pemenus HeogHopogHoro O1Y.

23 OOmue CBONCTBA IMHEHHOTO  ypaBHEHHs N-TO MOPsIKa (HOpMaJIbHOW cucTeMbl THHEHHBIX OY).

24 OnpeneneHne TUHEHHO  HE3aBUCHUMOCTH CHCTEMBI BeKTOp-pyHKkImii. Onpenenurens BpoHckoro.
DyHIaMeHTaIbHasi CUCTEMA PEIICHU HOPMAJIbHOUM cucTeMbl TuHEeHBIX O/Y. ®opmyna
Ocrtporpaackoro-JInyBuis.

Tunosble 3aganusa 1 3adera (IIK-4)
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DHPE,E[E.'-IHTL THII YPaBHCHHA H PEIIHIE €TI0

(==

y—u' =201+ x°y");

a4

v Vv
y’z[‘—} +=+1;

t-J

3. y'=y-tex+ cosx;

4. (B3x? +100)dc + (5x> =Dy =0;
5. y-x-lnx =y

6. 2y —4y'+v=0.

7. V" +2y +y=—01.

8. y"=5y"+17y"-13y=0.

PemHTE 0THOPOIHYIO CHCTEMY YpaBHEHHH:

J’j-" =6y+:z
]\:’ =—16y—2z
PemuTs cHCTEeMY ypaBHeHHH MeToJ0M JHIepa
fx' =3x+2v
10.4
Lv =Xx+YV
Pemuts JIH/C MeTOI0M HeompeaeleHHBIX KO3 (PHITHEHTOB:
r
X¥=x+2y
11.-J/ . "
L*L-' =x—5=s1nft

Pemuts JIH/IC MeTomoM BapHAaITHH:

r er
X'=—x—y+ r
12 l+e
' t
e
V' =2x+2y+ r
L l+e

Tunosbie Bonpockl 3xk3ameHa (I1K-4)

Tunosbie BONpPOCHI 3a4eTa no aucuuiinie « JAnddepennuanbupie ypapHeHus» 1151 3a4eTa B 5
ceMecTpe.
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1 OcHoBHble  mOHATHA U onpeaeneHus (nuddepennuansuoe ypaBaenue, pemenue OLY,
HopMmanbHasg  cuctema OIY u e€ pemenue). [Ipumeps! 3anau, npusoaamux k OY.
I'eomerpuueckass  mnTepnperanus pemenus OY. @a3zoBoe NPOCTPAHCTBO, MHTETpaIbHAsL KpUBas,
[I0JIE  HaIlpaBJICHUM.

2 3anaua Komm: onpenenenue. Teopema Komm  cymiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS 33]1aun
Komm anis O/Y nepBoro  mopsiika, JOKa3aTeabCTBO.

3 Ouenka  pa3HOCTH pELIEHUI IBYX ypaBHeHUI. HenpepbiBHAsS 3aBUCUMOCTD PELIEHUSI OT
HAYaJIbHBIX YCJIOBHUH, IPaBOM YaCTH U IapaMeTpa.

4 Omnpenenenue  0oOLIEro penIeHUs, 00IIero HHTerpana, oouiero uarerpaita O/1Y nepsoro nopsaka B

obnactu 1. [Tpumep.

5 M3oknunbl,  Meron M3okiuH pereHust OY.

6 ludpdepeHuunanbaple  ypaBHEHUS C pa3esAOMUMUCS IepeMeHHbIMU. OHOPOIHbIE U
KBa3WOJHOPOAHBIE  ypaBHEHHUs. [IprMep 0OMHOPOIHOIrO ypaBHEHUS. YPABHEHUS B MTOJHBIX
nuddepennmanax. MaTerpupyromuii MHOXUTENb. [IpuMepsl.

7 Jluneitapie  auddepenunanbHbie ypaBHEHHS MepBoro nopsaka. Meron bepuymnu. Meron
Jlarpanka. IIpumepsl. YpaBaenus bepuyinu u Pukkaru.

8 Ocobbie  TOUKH, 0coObIe pemierns O/1Y nepsoro nopsiaka. [Ipumepsr.

9 VpaBHeHHs, HE pa3pelIeHHbIE OTHOCUTEILHO MPOU3BOAHOM. YpaBHeHus Jlarpanxka u Kiepo.
Teopema Komm: popmynupoBka.

10 3amavam  teopema Komm myist HopmanbHOM cuctembl OJ1Y. UacTHoe u 00111ee pereHrue CUCTEMBI
O1Y.

11 Ouenka  pa3HOCTH JBYX pelieHuid HopMmanbHOU cuctembl O/[Y. HenpepbiBHAs 3aBUCUMOCTD
peleHuss OT HaYaJIbHBIX JAaHHBIX 1 MapaMeTpa.

12 O0Y n-ro  mopsaka. 3agada Komu, Teopema Komm. OG11iee 1 4acTHOE pelIeHre ypaBHEHUS.

13 Cnyyan  moHMKEHUS NOpAAKA A ypaBHEHUS n-ro nopsaka. [Ipumepsl.

14 Jluneitaeie IY  (ma  mpumepe nuddepeHnuanpHoro ypaBHeH!s 2-T10 MOpsiaKa). XapaKTepHbIe
CBOMCTBa  JIMHEMHOIO YpaBHEHHs C MOCTOSHHBIMH KO3 PUIIMEHTaAMHU ISl OTHOPOIHOTO U
HEOJTHOPOJHOTO YpaBHEHUH (BU]I PEILIEHUS B 3aBUCHMOCTH OT BH/Ia KOPHEH  XapaKTepUCTHUECKOTO
ypaBHEHUSA).

15 O6mme  CBOWCTBA JIMHEHMHOTO ypaBHEHUS N-TO MOPSIKA.

16 Jluneiinple  nuddepeHranbHble YPaBHEHUS BBICIINX ITOPSAIKOB, OHOPOJHBIC U HEOAHOPOIHBIE.
CaezneHue K IuHEHHOH cucteme. Onpenenenue TMHEHHO 3aBUCUMON CUCTEMBl  (DYHKITHH.
BpoHnckuan u pyHaamMeHTanabHas CUCTEMA PeIIeHUi.

17 Teopema 0  CTPyKType 0OIIEro pemeHus JuHeHHoro ogHopoaroro OJIY n-ro nopsiaka.

18 Teopema 0  cTpyKType 00IIero pemeHus TuHeiHoro HeoqHopoaHoro O/1Y n-ro mopsiaka.

19 Jluneitnpie  muddepeHmanbHbie YpaBHEHUS ¢ TOCTOSHHBIME KoddpummenTamu. Ciydaid
pa3nu4HbBIX  KopHeil. [Ipumep.

20 Jluneitasie nuddepeHnraIbHbIC ypaBHEHUS ¢ TMOCTOSHHBIMU KodddunmerTamu. Ciaydaid KpaTHBIX
KOpPHEH XapakTepUCTUUEeCKOro  ypaBHeHus. [Ipumep.

21 CtpykTypa  YacTHOTO pEUICHHUs ypaBHEHUS C TOCTOSHHBIMU KOA(PGUIIMEHTaAMH U CTICITHATBHOM
npaBoi yactelo. [Ipumepsl.

22 Meton  Jlarpanxa pemenus HeogHopogHoro O1Y.

23 OOmue CBONCTBA IMHEHHOTO  ypaBHEHHs N-TO MOPsIKa (HOpMaJIbHOW cucTeMbl THHEHHBIX O[Y).

24 OnpeneneHne TUHEHHO  HE3aBUCHUMOCTH CHCTEMBI BeKTOp-pyHKkmii. Onpenenurens BpoHckoro.
DyHIaMeHTalbHasi CUCTEMA PEICHU HOPMAJIbHOUM cucTeMbl TuHEeHBIX O/Y. ®opmyna
Ocrporpaackoro-JInyBuis.

Tunosbie BONPOCHI 1JIA IK3aMeHa B 6 cemecTpe.

1 Teopema o cTpyKType OOIIEro pemeHust OAHOPOTHON CUCTEMBI ¢ TIEPEMEHHBIMU KO3 PHUITMEHTaMH.
Teopema 0 cTpyKType pemieHHss HEOAHOPOTHON CHCTEMBI C IEPEMEHHBIMU KO PHUIIECHTaAMH.
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Cuctema nuHeiHbIX AU} depeHInanbHbIX YPaBHEHUH ¢ TOCTOSTHHBIMU KO3 UITMEHTAMHU.
XapaKkTepucTUuecKoe ypaBHeHHE cucTeMbl. Haxoxxaenne pyHaaMeHTalbHOM CUCTEMBI PEILICHHI B
cllydae pa3IMyHbIX KOPHEH XapaKTepuCTUYECKOTro ypaBHeHH. OOUIHii cirydail MpOCThIX KOPHEH.
dyHnaMeHTalIbHas CUCTEMA PEILICHUN B CIIy4ae KPATHBIX KOPHEM.

Mertopn Jlarpanka pemenuss HeogHOpoaHoi cuctemsl O/1Y.
VYpaBuenus Diinepa, Jlarpanxka, YeOniména.

IIpuBenenue ypaBHeHus K IBy4ieHHOMY Buay. Hynu pemenuii. Teopema 0 KOHEUHOCTH HyJIEH Ha
OTpE3KE.

Teopema 0 uepe10BaHUU HYJIEH.
Teopema cpaBHenus. [Ipumep ¢ ypaBHeHUEM DHpH.
Teopema Knesepa.

[lepBrie unTerpansl. OCHOBHBIE MOHATHS U ONPEEIICHUs: TOHAS MPOU3BOIHAs 10 t QyHKIUH u(t,X)
B CHJIy CUCTEMBI, IEPBBII UHTErpasl, nojoxkeHue paBHoBecus. [lonmkenue nopsaka cuctemsl OJY
IIPU [TOMOIIH NEPBBIX UHTETpasioB. CumMeTpuyHas ¢hopma 3amucH.

YeroitunBocts cucremsl JIOY. Teopemst JIsmyHoBa 00 yCTOHYMBOCTH. YCTOWYHBOCTH 10 TIEPBOMY
NPUOTKEHHIO.

OcoOble Touku Ha (a30BOM MIIOCKOCTH, UX THITBI. YCTOWIUBOCTb.
Cucrembl HeMMHEHHBIX J[ VY.

[TocranoBka KpaeBbIxX 3a1a4. JIuHeiHas KpaeBas 3a/1a4a, cBeieHue K 3anade Komm. 3agaya
[Irypma-JInysusis.

Jluneiinble nuddhepeHuanbHble ypaBHEHNs IEPBOTO MOPSI/IKA B YACTHBIX MTPOU3BOIHBIX. YPaBHEHHUS
xapakrepucTuk. 3anada Kommn. JIuneiinoe /1Y, kBasununeitnoe J1V.

WnTerpupoBanue nuddepeHnnaabHbpIX ypaBHEHUN TPU TTOMOIIH PSIIOB.

Meton nocienoBarenbHbIX npuOmmkeHuid. [IpuHiun cxareix orodpaxenuit. Teopema o
HENOJABMKHOM TOYKE.

Meron nomanbix Junepa. Meron Pynre-Kytra.
OnepannoHHbIi METOA perieHus 3agaun Komm.

Tunosble 3aganusa s 3x3amena (I1K-4)
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1 PemuTts vpaseesre: xvdx + (x + 1)dy = 0.
2. Pemuts vpaeerre: (x2 — y2)dy + 2xydx = 0.
3. PemuTs YpaEHEHHE METOIOM BAPHALHH OOCTOSHHEEI: V' + V = o
4. Pemute vpaseeEHe: V' + V' = 4sinx
3. PemuTes ypaeHeHHe: xy' — 2y = 2x3,
&, Pemuts ypasmerme: vy’ = 2y"'2.
7. Pemuts vpasmerne: V' = yicosx+ ytgx.
8. Pemuts ypaemerme: y' — 2y — 16y’ +32y = 0.
3. PemuTts vpaseerne: (v — 4xy?)dx = (2x%y2 + x)dy.
10.  Pemuts vpaeeeHHe: V' — 3y + 2y = 2%,
11.  Pemwuts vpaemeHEE: vy —xy'™ =yy'
12.  PemmTs vpaeeeHHE: 3y’ + 77 + i = 0.
13. Pemmrs vpaeHeHEe: x -y — Sxyy’ — x2y'? = 6y°.
14, PemHTh cHCTEMY JHOGEp eHIHATEHEIX VPAaBHEHHH MeTogoM JIarpamsa

¥=—dx sy,

1
V=—bx+y+—.
l+&

15. PemIHTE pasHEIME METOIAME (HIH MeToJ0M HCETYMEeHHH, HIH MeTogoM JHTepa, HIH

MATPHIHEIM METOIOM ) CHCTEMY THbdepeHIIHATEHEX VPaEHeHHH ¥'= 4T | rae
3 1 -1} 4 =1
_4=|2 2 -1 f’if:i"

-2 1 4} 4;=5

Hafite $vHIaMEHTANBHVIO CHCTEMY PEIICHH.

Tunosbie TeMbl KypcoBbIX padot (I1K-4)

1 HHTerpupoBaHue OTHOPOTHBIX JTHHEHHBIX TU(PEepeHIINATbHBIX YPaBHEHHI BTOPOTO MOpSAAKa MpU
IIOMOIIY CTEIIEHHBIX PAIOB.

2 WNHTerpupoBaHue OAHOPOAHBIX TUHEHHBIX MU (epeHINATbHBIX YPaBHEHUH BTOPOTO MOPSAKA MIPH
MOMOIIIH 000OIIEHHBIX CTETICHHBIX PSI/IOB.

3 Marpu4Hblii METOA HHTETPUPOBAHUS TMHEWHBIX CUCTEM TU(PEepeHIIMATbHBIX YPaBHEHUN

4 Knaccudukanus [Tyankape ocoObix Touek qudGepeHInansbHOro ypaBHEHUST ¢ OAHOPOIHOM
JTPOOHO-TMHEWHON TTPaBOM YaCThIO

5 Teopema Kot o CyiiecTBOBaHHH U €IUHCTBEHHOCTH TOJIOMOPGHOTO perieHus 3aaaqu Koy s
ypaBHEHHUS MIEPBOTO MOPSIKA

6 OrmnepanrOHHBIN METO MHTETPUPOBAHMS JIMHEHHBIX TU(PEpeHITNATBHBIX YPAaBHEHUH U JIMHEHHBIX
cucreM qudepeHInanIbHBIX YPaBHCHHM

7 YCTOWUYMBOCTD pelieHUi CUCTEMBI MU PEepeHITNATBHBIX YPaBHECHUI

8 JIuneliHble MHTETpaJIbHBIE YpaBHEHMsI THIIa BosbTeppa BTOpOro paja v uxX pelieHrne Ipy NOMOIIH
NPUHIUIA CKATBIX 0TOOpaKeHUH

9 JluHeliHble HHTETpaIbHBIE YpaBHEHUS TUIIA PpearoibMa BTOPOro pajga U UX pelIeHHE MIPH TOMOIIU
NPUHIUIA CKATBIX 0TOOpaKeHUH

10 ®ynkun ot marpuil. [lpunoxenus B Teopun qudQepeHnaIbHbIX ypaBHeHUN
11 JIuddepennuanpabie ypaBHEHUS ¢ pa3pbIBHOM MPpaBoi 4acThio. [[puIokeHs B TEOpUN YIIPABICHHS
12 VYpaBuenue Puxkaru. [Ipunoxenus B TeOpUU YIpaBIeHUS U MaTeMaTHUECKON (PU3NKE

13 YucneHHoOe BOCCTAHOBJICHUE TIPABOM YacTH (HEM3BECTHBIX K03 GUIIMEHTOB) auddepeHIInaILHOTO
YPaBHEHHS 110 U3BECTHOMY PEIICHHIO

14 Boccranosnenue (GyHKIUH 110 €€ MPOU3BOAHON 1 ycinoBus Komm



15 Perynarop Yarra u Teopust yCTOWUHUBOCTH.

16 YucneHnHble METOABI PEIICHHS OOBIKHOBEHHBIX U] PEpeHITNANTBHBIX YPAaBHEHHI
17 CaoiicTBa nuHEHHBIX cucTeM AU depeHnanbHbIX YpaBHEHUH

18 PaspeiBHbIE pemeHus qudpepeHInaIbHBIX YPaBHCHHUM

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

20

3auer
Ouetika KoMrteTeHii Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYKCHHSI pe3YJIBTaTa)
[IK-4 JIeMOHCTpHUPYET XOPOIINHA yPOBEHD 3HAHUSI TEOPUU
«3a4TEHO» YMeeT  BBIACHATh MEKIUCHUIUIMHAPHBIC CBSI3H  YMEET CTPOUTH
(50 - 100 6anzoB) MaTeMaTU4YEeCKUE MOJEIN C MCIOJb30BaHUEM AU(PBIEPEHITNATBHBIX
YpaBHEHUU
[IK-4 JleMOHCTpHUpYeT cl1abblil ypOBEHb 3HAHUS TEOPUHU
«HE 3a4TECHON He MoxeT BbLICINTh MEKIUCIUIUIMHAPHBIC CBsi3u  He ymeer
(0 - 49 Gannos) CTPOUTH MaTeMaTU4ECKHUE MOJIENN c HCIIOJIB30BAHUEM
i duiepeHIINaTBbHBIX YPaBHEHHUH
DK3aMeH
Onerka T T— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHKEHHS Pe3yabTara)

«OTIMYHO» ITK-4 OTIMYHO  yMEeT TepPeXOIUTh OT  AHAIMTHYCCKOW  MOJCTH

(85 - 100 6anyoB) MaTeMaTHYeCKO# 3a/1auu K €€ aIrOPUTMUYECKOM MOEITH
«XOPOLIO» I1K-4 Xopomo  ymeeT MepexoauTh OT  aHAJIUTUYECKOM  MOJenu

(70 - 84 6amoB) MaTeMaTHYeCKO# 3a/1auu K €€ alrOPUTMUYECKOM MOEITH
«ynosnerBoputensao» [[1IK-4 VYIIOBJIETBOPUTEIBHO YMEET MEPEXOIUTh OT aHAIUTHYCCKOH MOJICITH

(50 - 69 6amoB) MaTeMaTHYeCKO# 3a/1auu K €€ aIrOPUTMUYECKOM MOEITH
«HeynosneTBopurensHoy [[1K-4 [Imoxo  ymeer  mepexoguTh OT  AHAIMTHUYECKOM  MOJENIHU

(menee 50 6amnoB) MaTeMaTHYeCKO# 3a/1auu K €€ alrOPUTMUYECKOM MOEITH

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 10 OCBOCHUIO M CHUILIUHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlUNA CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE O0ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecriedeHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue ITUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Xennep B.K., benozepoa T.C., Xennep M.B. OObikHOBeHHbIE au((epeHInaNIbHbIe ypaBHEHHUS,
BapHAIIMOHHOE WCYHCIICHUE, OCHOBBI CHENHMANBHBIX (YHKIHMA W HWHTETPAIBHBIX YpaBHEHUH : yuel.
nocobue. - Cankr-IlerepOypr, Mocksa, Kpacnonap: Jlans, 2017. - 318 c.

2. Psokckux, B. U., beipaun, A. I1., Cunopenko, A. A. OObikHOBeHHbIE nu(depeHITnanbHbIe YpaBHEHUS C
MPWIOKEHUSIMU K 3a/ladaM MeXaHUKH, (U3MKH, TePMOJUMHAMHUKMA M SKOJOTMHM : ydeOHoe mocobwue. -
2025-03-01; OO6wikHOBeHHBIE nu(depeHIINaNbHBIC YPAaBHEHUS C NPHIOKCHUSIMH K 3aJladaM MEXaHUKH,
¢busuku, Tepmo. - Boponex: BopoHeKCKHI TOCY1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEHHBIA YHUBEPCHUTET,
ObC ACB, 2019. - 183 c¢. - Tekcr : oamekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/93327 . html

3. JlutBun, M. b., Menemxo, C. B., Mamaes, 1. 1. OObikHOBeHHBIE A depeHIInaibHble YPaBHCHUS U
cucteMbl : ydeOHOoe mocobue. - Bech cpok oxpaHsl aBTOpcKOoro TmpaBa; (OOBIKHOBEHHBIE
muddepeHnranbaple ypaBHEHUS U CUCTEMBI. - CTaBporonb: CTaBpOMOIbCKUI TOCYIaPCTBEHHBIN arpapHbIi
yuuBepcutet, CepBucmkona, 2017. - 76 c. - Tekcr : snexkrponusni // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/76118.html

4. Jlanmna, U. A., Paradnesa, JI. C., PsboBa, A. B. O0pikHOBeHHBIC nU(dEepeHITnaTIbHbIC YPAaBHCHUS :
yduebHoe mocooue. - 2022-10-01; O6pikHOBeHHBIE nuddepeHuanpapie ypaBHenus. - Cankr-IletepOypr:
VYuusepcurer UTMO, 2013. - 106 c. - Tekcr : snekrponnsii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/71494 . html

5. KOwmarynoB, M. I. OOwikHOBeHHBIE AubdEepeHIINATbHbIE YPaBHEHUS : TEOPHs W TPUIIOKEHUA. -
2023-02-12; OOwikHOBeHHBIE muddepeHanpabie ypaBHeHUsA. - MockBa, IMxeBck: Perymspras wu
Xao0THYeCKas TMHaMUKa, THCTUTYT KOMITBIOTEpHBIX uccienoBanui, 2019. - 181 c. - Tekcr : aneKTpoHHbIH //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91969.html

6. Apuonpn, B. M. OObikHOBeHHble auddepeHimanbabie ypaBHeHus. - 2023-02-12; OOGbIKHOBEHHBIE
muddepeHnnanbaple  ypaBHeHHs. - VbkeBck: MHCTUTYT KOMIBIOTEPHBIX HCCIIENOBaHWM, PerymspHas u
xaotuyeckas auHamuka, 2019. - 368 c. - Tekcr : amektponnbii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/92056.html

7. Honutpsrun, JI. C. O6bikHOBeHHBIE muddepennmnanbapie ypaBHeHus. - 2023-02-12; OOBIKHOBEHHBIE
muddepeHnnanbable  ypaBHeHus. - VDbkeBck: PerymsphHas u  xaoTuueckas auHamuka, WHCTUTYT
KOMIBIOTepHBIX uccaenaoBannii, 2019. - 396 c. - Tekct : anekrponnsiii // [IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/92055.html
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9BC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/453009
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6.4 VlHpie ICTOYHUKU:
1. baza nanubix zbMath - https://www.zbmath.org/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO paclpoOCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOffice

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. IIpe3unentckas 6ubnuoreka umenu b.H. Ensriuna. — URL: https://www.prlib.ru
2. Poccuiickas rocynapctBenHas ouomuoreka. — URL: https://www.rsl.ru

3. Poccuiickast HanmoHanbHas Oubmauoreka. — URL: http://nlr.ru

JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



