MUHHUCTEPCTBO HAVKU U BBICIHET'O OBPA3OBAHMS POCCUMCKOM
OENEPALINNA
DenepanpHOE rOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEKICHHE BEICIIETO
o6pazoBanHus

"Kasanckuit (IIpuBomxckuit) henepanbHeii yHHBEpCHTET"
Enabyxckuit uacTuTyT (Qrmuar) KOV

YTBEPXKIAIO
Tapexrop?. © =%, r N
EJIHGL)KCKOI‘ uHCTHTYTa KOV

T E.E. Mép30H.
nggn 85 202Y4r.

IIporpaMma auCHHILIHHEI (MOXYJIs1)
YpaBHEHUS MaTeMaTHIeCKOH HU3UKH

Hampasnerune noarorosku: 44.03.05 - Ienaroruyeckoe o6pazopanue (¢ ABYMs
IPOQHISIME TTOATOTOBKH)

[poduns noaroToBku: Maremartrka i Gpusnka

Ksamuduxanus BeimyckHuKa: Gakanasp

@Dopma 0b6ydeHus: ounas

S3pIK 0OyueHus: pycckuit

I'ox magana o6ydenus mo o6pasoBarenbHOR mporpamme: 2024



Conep:xanue

1. ITepeueHp MIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIUILIHHE (MOJIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesynbratamu ocBoenust OIIOIT BO

2. Mecro nucnumuinHb! (Moayis) B ctpykrype OIIOIT BO

3. O0beM AWCUUILIMHBI (MOZYJNS) B 3a4eTHHIX CIUHUIAX C YKa3aHHEM KOJHMYECTBAa YacoB, BBIICICHHBIX Ha
KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mpenojaBareiieM (0 BHIAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO paboTy
oOygaromuxcs

4. CopepxaHue TUCUUIUIMHBI (MOIYJs), CTPYKTYPHUPOBAaHHOE MO TeMmaM (pasfesiaM) ¢ yKa3aHHeM OTBEIECHHOTO Ha
HUX KOJIMYECTBA aKaJJCMHYCCKIX YACOB U BHJIOB YUCOHBIX 3aHITUN

4.1. CTpyKTypa B TeMaTH4YECKHH IIaH KOHTAKTHOW M CaMOCTOSITEIBHOM pabOTHI IO JUCIUIUTNHE (MOIYIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IepedeHb yueOHO-METOAMYESCKOTO OOCCICUCHUS i CAMOCTOSATEIFHONU PabOThI OOYYAOMIMXCS TI0 AUCIUTLINHE
(Momyt0)

6. @OHI OLIEHOYHBIX CPEACTB MO AUCIUILTHHE (MOIYIIO)

7. [lepeveHs TUTEpaTyphl, HECOOXOTUMOM JIJIsl OCBOCHUS JUCIUIUIAHBI (MOIYJIIS)

8. IlepeueHs pecypcoB WHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOH ceT "VHTepHEeT", HeOOXOAUMBIX IS OCBOCHHS
JTUCIUTUTAHBL (MOJTYJIS)

9. Metonnveckne ykazaHUs ISl 00YJAIOMIUXCS IO OCBOSHHUIO TUCTIATUIAHBI (MOIYIIS)

10. ITepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX MIPU OCYILECTBICHUH 00pa30BaTeIbHOTO IpoLecca 1o
JUCUMIUIMHE (MOJYJII0), BKJIIOYAs MepedeHb MPOrpaMMHOTI0 olOecrieueHus U UHQOPMALMOHHBIX CIPAaBOYHBIX CHCTEM (IpU
HE00XOIUMOCTH)

11. OnucaHne MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 TUCUUIUINHE (MOYJIIIO)

12. CpeacTBa aganTauu MperofaBaHisl JUCIUTUINHBI (MOIYIIS) K TOTPEOHOCTSIM 00YyJat0 X CS MHBATUIOB H JIHII C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310POBBS

13. TIpunoxenue Nel. @oHA OLIEHOYHBIX CPEICTB
14. TIpunoxenne Ne2. [TepedeHs IuTepaTyphl, HEOOXOIUMOMU IS OCBOCHUS TUCIIHIUTHHBI (MOIYJISA)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX UIS OCBOCHHS IUCIIMILIHHBI
(MozyJ1sT), BKIIFOUast IepeueHb NpOrpaMMHOT0 00ecTiedeH st 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IporpamMmy AMCIMIUIMHBI pa3paborai(a)(u) mpodeccop, gokrop (us.-maT. Hayk Mupornos A.H. (Kadenpa matemaTuku u
MPUKJIATHON HHPOPMATHKH)

1. IlepeyeHb NJAHHPYEMBIX PpPe3yJbTATOB OOY4YeHHS] MO AUCHUILINHE (MOAYJI0), COOTHECEHHBIX C
IJIaHUpPYeMbIMHU pe3yJbTaTamu ocBoenuss OIIOII BO

O6yqa}01111/1171c>1, OCBOUBILHI JAUCHUIUIARY (MOZ[yJ'II)), JOJIDKCH 06JlaﬂaTI) CJICAYIOIMNMHU KOMIICTCHIIUSAMMU:

Iugp Pacmindposka
KOMIIETeHIUH npuodperaemMoil KOMIeTeHUHU
IK-3 CrocoOeH MpPOEKTUPOBATh, OPraHU30BBIBATH M AHAIM3UPOBATH MEJArOTHYECKYIO AEATEIBHOCTH,

oOecrieunBast MOCIEI0BATEEHOCTh H3JIOKEHH MaTepraia M MEKIUCIUIUIMHAPHBIE CBA3M MaTeMaTHKH U
(DU3UKN C IPYTUMH JUCIUTUTHHAMHA

TIK-3.1 3HATH METOJIBI MPOCKTUPOBAHUS, OPTaHN3AINN U aHATTN3a TIeAaroTHIeCKON JeSITSILHOCTH JIS
0OecTieueHHS OCIe0BATEIEHOCTH H3IIOKEHHS MaTepHalia, YCTAHOBICHUS MEKIUCIUIUTHHAPHBIX CBSA3EH
MaTeMaTHKU U GU3NKU C IPYTUMH TUCIHATUTHHAME

TIK-3.2 [YMeTh IPOSKTUPOBATh, OPTAHU30BBIBATh M aHAJIM3UPOBATH MIEAarOTHICCKYIO IeITCIHbHOCTh, 00eCIIeUunBast
[TOCTICIOBATEBHOCTD M3JI0KESHHUS MaTepraa M MK IUCIUIDITHHAPHEIC CBA3H MAaTEMATHKH U (PU3UKH C
MPYTUME JUCIUATUTHHAMH

[1K-3.3  |BnaseTh CIOCOOHOCTHIO MPOEKTUPOBATH, OPraHN30BBIBATH M aHAIM3UPOBATH M1€1ar OTUUECKYIO
nesITeIbHOCTh, 00eceurBas 0CIe0BATEIbHOCTh H3JI0KEHHSI MaTepralia U MeKJUCIUIUIMHAPHBIE CBSI3U
MaTeMaTHuKH U PU3UKU ¢ APYTUMH IUCLUIUTHHAMHA

OO0yuaronuiicsi, OCBOUBUINN AUCIUIIUHY (MOIYIIB):

JlomkeH 3HaTh:

METOJBl TNPOEKTHPOBAHMS, OPraHM3allMM ¥ aHalu3a IeJarOTHYECKON MEesTENbHOCTH Ui oOecredeHus
TIOCJIEI0BATENILHOCTH M3JIOKEHHS MaTE€pHaia, YCTAHOBJICHUS MEXANCIHIUIMHAPHBIX CBSI3€H MaTEMaTHKU U (U3UKH
IIPY PELICHNH ypaBHEHUH MaTeMaTHIeCKON (pHU3HKH.

JloyKeH ymeTh:

MPOEKTHPOBaTh, OPTraHW30BBIBATE M  AHAIM3MPOBATh MEJarorH4ecKyio JeATeNbHOCTh, oOecredmnBas
TIOCIJIEI0BATENILHOCTD M3JI0KEHHUS MaTepHasla W MEKANCIMIUIMHAPHBIE CBA3M MaTeMaTWKU M (U3MKH NPH PELICHUH
YpaBHEHHH MaTeMaTHIECKOH (DU3UKH.

JlomxeH BIaieTh:

CIOCOOHOCTBIO MPOEKTHPOBATH, OPTaHW30BBIBATh U AHANM3MPOBATH IMEAATOTMUYECKYIO AEATENBHOCTh, 00eCTIeUnBast
MOCJIE/IOBATENILHOCTh HM3JIOKEHHUSI MaTepualla U MEXIUCLUUIIMHAPHBIE CBSI3M MaTeMaTHMKU M (HU3UKH TIPH PElICHUN
ypaBHEHHI MaTeMaTHYECKOW (DU3HUKH.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannas nucruminHa (Moaynip) BKmroueHa B paszaen "b1.B.02.06 Jucuumnmasl (MOxyiH)" OCHOBHOW IpoQecCHOHANbHON
oOpazoBarenbHO# porpammbl 44.03.05 "Ilenarorndeckoe odpazoBanue (¢ AByMs MpoGuisiMu NoAroToBky) (MaremaTuka
u pusuka)" ¥ OTHOCHUTCS K 4acTH, GopMHUpYyeMOii ydacTHUKaMK 00pa30BaTeIbHBIX OTHOLICHHH.

OcBauBaercs Ha 4 Kypce B 8 ceMecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4eTHBIX eIMHMIAX ¢ YKA3aHHEM KOJMYeCTBAa 4YacoB, BblAeJeHHBIX HA
KOHTAKTHYI0 Pa®oTy o0yyalomuxcsi ¢ npemnogaBareieM (Mo BUAAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJLHYIO
padoty o0yuarommuxcst

OO0m1ast TPyAOEMKOCTh TUCIMIDIMHBI COCTaBISET 2 3a4eTHHIX(bIe) ennHUI(BI) Ha 72 gaca(oB).

KonraktHas pabora - 36 waca(oB), B TOM uuciie JeKuuu - 18 daca(oB), mpakTudyeckue 3aHATHS - 18 uaca(oB),
nabopatopHbie paboThl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTEILHON PaboTHI - 0 yaca(oB).

CamocrostensHas pabota - 36 gaca(oB).
KonTpons (3auét / sx3amen) - 0 yaca(oB).

d)opMa MMPOMEIKYTOUYHOI'O KOHTPOJISI AUCHUIIJIMHBI: 3a4€T B 8 CeMECTpE.

4. Conep:xxkanue JUCHUILUIMHBI (MOIYJisl), CTPYKTYpPHPOBaHHOe M0 TeMaMm (pa3iejiaM) ¢ YyKa3aHHeM
OTBE/JIEHHOI'0 HA HUX KOJIMYECTBa aKaJeMUYeCKHX YacOB U BH/I0B Y4eOHBIX 3aHATHI



4.1 CTpyKTypa M TeMaTHYeCKHUi IVIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)

Buael 1 yacel <
KOHTAKTHOIi padoThl, g
HX TPYA0EMKOCTh b
(B yacax) :
= s
3 o ) 2
N Pa3gesn! AMCHUIINHEI / ; § < 5
MOLYJIst 3 = § E = E =
2 = = £8 £
2 £ 3 25 g
= g g = =
2 ] <
= = o

1. |Tema 1. OcHOBHBIE ypaBHEHUSI MAaTEMaTHIECKON (PHU3HKH. 8 4 4 0
2. [Tema 2. Kimaccuduranus ypaBHEHHH ¢ YaCTHBIMHU 8 2 2 0 4

[PON3BOAHBIMH.

3. [Tema 3. O00OIICHHBIC PYHKITUH. 8 4 4 0 6
4. |Tema 4. YpaBHeHHs TUIIEPOOIMIESCKOTO THIIA. 8 4 4 0 6
5. [Tema 5. YpaBHeHuUs mapaOoIMIECKOTO THIIA. 8 2 2 0 6
6. [Tema 6. YpaBHEHHS SJUIMOTHYESCKOTO THIIA. 8 2 2 0 6
VToro: 72 18 18 0 36

4.2 Conep:xkaHue TUCHUILUIMHBI (MOLYJIs1)

Tema 1. OcHOBHbIC YpaBHeHHsI MaTeMaTHUyecKoil Gpu3uKu.

dusnueckue 3aJaud, CBA3aHHBIE C BOJHOBBIMH Iporieccamu. Ilporeccel TemmomaccomnepeHoca. CrarmoHapHbIe
mporecchl. [loHsTHe 3amaum maremarmdeckoit Qmsuku. KoppektHocts mo Amamapy. IIpumep Amamapa. IloctaHoBka
3aga4yn Komm, HauanbHO-KPaeBBIX M KPaeBhIX 3aad.

Tema 2. Knaccupukanusi ypaBHeHUi ¢ YaCTHHIMM POU3BOAHBIMM.

Knaccudukanms m npuBeneHne K KaHOHWYECKOMY BHIY KBAa3WIMHEHHBIX ypaBHEHHH C JBYMs HE3aBHCHMBIMU
nepeMeHHbIMU. Kiaccudukanus ypaBHEHNH B Cllydae MHOTHUX HE3aBUCHMBIX IIEPEMEHHBIX.

Tema 3. O600meHHbIe PyHKIMU.

[IpocrpancTBa OCHOBHBIX U 00001IeHHBIX (yHKIMH. Juddepenunpoanue 0606menHbx pynkiui. [IpoctpaHcTBo
CoGonesa H".

Tema 4. YpaBHeHus] THNIep00JIHYECKOro THNA.

3amaua Komm. ®opmyna JlanambGepa. ®opmyma Ilyaccoma. Meton cmycka. PacnpocTpaHeHue BOJH B
MPOCTPAHCTBE, Ha MJIOCKOCTU U Ha IpsiMoil. MeTton @ypbe.

Tema 5. YpaBHeHuUsi Napado1u4ecKoro Tuma.

IepBast kpaeBast 3amaua. [IpuHimn makcuMyma. Teopembl €AMHCTBEHHOCTH M ycroWumBocTH. CylIecTBOBaHHE
pemieHust B orpaHW4eHHoi oOmactu. 3amada Komm i ypaBHEHHs TEIUIONPOBOAHOCTH. DyHIaMEHTaIbHOE pELICHHE.
Wurerpan [lyaccona.

Tema 6. YpaBHeHHS YITUNTHIECKOT0 THMA.

Kpaeprpie 3amaun mns ypaBHeHus Jlammaca. @opmynbl ['puHa. OCHOBHBIE CBOMCTBa TapMOHHYECKHX (DYHKIHH.
Bnyrpennue kpaesble 3a1auu. BHemnue kpaesble 3agaun. @yHkuus ['puna oneparopa Jlamnaca.

5. IlepedyeHb y4eOHO-MeTOAUYECKOTO o0ecnmeyeHHsl IJIsl CAMOCTOSITeIbHON PpadoThl 00y4yalOIUXCS IO
JUCHUILIMHE (MOAYJII0)

CamocrosiTenpHasi paboTa OOYYAIONIMXCS BBIMONMHSETCS IO 33aHUI0 M TPH METOJMYECKOM PYKOBOJCTBE
mpernojaBaTens, HO 0e3 ero HemocpeacTBeHHOTo ydactus. CamocrosTenbHas paboTa mmoapasnenseTcss Ha
CaMOCTOATENIFHYI0 PabOTy Ha ayJUTOPHBIX 3aHATHSIX M Ha BHEAYAMTOPHYIO CAMOCTOSTENBbHYIO padory. CamocTosTenbHAs
paboTa oOydaromuxcs BKIIIOYAeT KaK MOJHOCTBIO CAMOCTOSITETIbHOE OCBOCHHE OTAEIBHBIX TeM (Pa3/eoB) IUCIHMILUIMHEL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaUBAEMBIX BO BpPEMs ayJUTOPHOH paboThl. Bo Bpemsi camocTosTENbHONH PabOTHI
oOydJaromuecss 4YUTAlT M KOHCHEKTUPYIOT y4eOHYIO, HaydHYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJlaHusl,
HarpaBsJIeHHbIE Ha 3aKpeljIeHHue 3HaHUH M OTPabOTKYy YMEHHH M HABBIKOB, TOTOBATCA K TEKYIIEMY M HPOMEXKYTOUYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

OpraHu3zanys caMOCTOATENbHON PaboThl 00YJAIOIINXCSI PETJIAMEHTUPYETCS HOPMATUBHBIMU JJOKYMEHTaMH, YIeOHO -
METOIMUECKOI IMTEepaTypor U 3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCAMH, BKIIIOYAS:

ITopsimoxk opraHu3alii W OCYIIECTBICHHS 00pa30BaTENbHON NESATEIHHOCTH MO 00pa30BaTENFHBIM IPOTpaMMamM
BBICIIEro 00pa3oBaHus — MporpamMmaM OakajiaBpuara, OpOrpaMMaM CIENHAINTETa, IpOorpaMMaM MarucTpaTyphbl
(yTBepxIeHHBIN nprkazoM MHUHHCTEpCTBa HayKd W BhICIIEro obpasoBanusi Poccuiickoit @enepannu ot 6 ampens 2021
rona Ne 245)

VYcraB  ¢enepaqbHOr0  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBarenbHOro — yupexxaeHus — "Kazanckuit
(ITpuBokCcKHit) dhenepanbHbI YHUBEPCUTET"



[IpaBuia BHYTpPEHHEro pacHopsaka (eaepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTesIbHOTO
YUpPEXIEHUs BEICIIEro MpodeccroHanbHoro oopasosanus "Kazauckuii (IIpuBosnkckuil) denepalibublii yHuBepcuTet”

JlokanpHbIe HOpMaTHBHBIE akTHl Kazanckoro (IIpuBoimkckoro) denepaabHOTO YHHBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHHUILINHE (MOIYJIIO)

@DoHIT OLEHOYHBIX CPEACTB [0 JUCHUILIMHE (MOJYJIO) BKIJIIOYAET OLEHOYHbIE MaTepualbl, HallpaBICHHbIE Ha
IIPOBEPKY OCBOEHHsI KOMIIETEHLMH, B TOM YHUCIE 3HaHUM, yMeHMH U HaBbIKOB. (DOHJ OLIEHOUHBIX CPEACTB BKIIIOYAET
OLIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLICHOYHBIE CPECTBA IPOMEKYTOUHOMH aTTECTAIIH.

B (hoHze OLIeHOYHBIX CPEJICTB COAEPIKUTCS CIIEAYIOIas HHPOpMAIHs:

- COOTBETCTBHE KOMIICTCHIUH ITaHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCIUIUIHHE (MOAYJIIO);
- KpUTEpUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIIHH;

- MEXaHU3M (OPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYIIIO);

- OIIMCaHUEe NOPsAKA IPUMEHEHHS U IPOLEIYPHl OLICHUBAHUS I KaXKIOT0 OLICHOYHOTO CPEICTBA;
- KpUTEPUH OLICHUBAHMS JJIsl K&XKJJ0T0 OIIEHOYHOTO CPEJICTBA;

- COZEpXKAaHME OIECHOYHBIX CPEACTB, BKJIIOYAs TPeOOBAaHWS, NPEIBABIIEMbIC K JEHCTBHAM OOyYarOIINXCS,
JEMOHCTPHPYEMbIM pe3yIbTaTaM, 3aJaHus PA3IHYHbIX THUIIOB.

®DOHJT OLIEHOYHBIX CPEJICTB MO TUCHUILTHHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCIUILTAHBI (MOJIYJIIIO).

7. llepeuyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOCHUS AUCUMILIMHBI (MOLYJI51)

OcBoeHHE IHCUUIUIMHBI (MOIYJIs) MPEANojaracT M3y4eHHe OCHOBHOM M JOMOJHUTENBHOW Y4eOHOH JUTepaTyphl.
JIuteparypa MokeT OBITH JOCTYIIHA O0YYArOIIAMCS B OTHOM U3 JIBYX BapHAHTOB (JIMO0 B 000WX U3 HUX):

- B DJICKTPOHHOM BHJC - HYCPE3 DJICKTPOHHBIC OMONMOTEYHbIE CHCTEMbI HAa OCHOBAHUU 3aKIIOYEHHBIX KDY
AOTOBOPOB C HpaBOO6J'IaI[aT€J'IHMI/I;

- B mmevaTHOM Buje - B Hayunoit 6ubnunoteke Enadyxckoro uncruryra KOVY. Obyuaroniecs moiay4amT yu4eOHYO
JUTEepaTypy Ha abOHEMEHTE II0 YUTATEIbCKMM OWJIETaM B COOTBETCTBHHM C MpaBHIAMH I0JIb30BaHus HaydHoit
OUOTMOTEKOI.

DJeKTPOHHBIC U3AAaHUS IOCTYIHBI AUCTAHIIMOHHO M3 JIF000M TOYKH NP BBEACHUN OOYUYaIOIIMMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHera B cucreMe "DJeKTpoHHBIH yHHBepcuteT". Ilpu HCIONIB30BaHMM TMEYATHBIX H3JaHUM
OubnuoTeuHsld (GOHI JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacuera He Menee 0,25 sk3emiuisipa Ha KaKAOTo
o0ydaromierocs U3 4ucia JIUL, OJHOBPEMEHHO OCBAaNBAIOIIX JAHHYIO AUCLUIUINHY.

[epedens yueOHO nuTEpaTYpPhl, HEOOXOIUMOM ISl OCBOCHMS TUCIUIUTHHEI (MOAYJIs), HaxoauTes B [Ipunoxennn 2
K pabodeil mporpamme AUCHUIUTHHBI. OH MOUICKHUT OOHOBJICHHIO TNPH HU3MEHEHHH YCIOBHHA 10roBopoB KDY ¢
npaBooONaaTeNs MU DJIEKTPOHHBIX M3JAHMH M IPU HM3MEHEHHWH KOMILIeKToBaHUs (ounoB HayuHoii Oubnmorexu
Enabyxckoro uactutyTa KOV.

8. Ilepeuenb pecypcoB HH(OPMAIMOHHO-TETEKOMMYHUKANMOHHOU ceTu '"MHTepHeT'", HEOOXOAUMBIX IS
OCBOEHMSI TUCIUIITHHBI (MOXYJIs1)

Jlexuuu 1o BeIcLIeH MaTemaTuke - http://www.toehelp.ru/theory/math/
Mup MaTeMaTH4ecKuX ypaBHeHuit - http://eqworld.ipmnet.ru/indexr.htm

Maremaruueckuii moptain - http://mathportal.net/

9. MeTonnyeckne yKazaHus 1J1s1 00y4al0mMXcsl M0 0CBOEHUIO THCIUIITHHBI (MOIYJIsT)

Bupg pabor MeTtoanyecKue peKOMeHIANUH

JIEKIUU Jlex1MOHHbIE 3aHATUS IPOBOAATCS C UCTIONB30BAHHUEM HHTEPAKTUBHBIX TEXHOJIOTUN U MPEIONAaraoT
AKTUBHOE Y4aCTUE CTYJACHTOB. [IJI HOATOTOBKY K 3aHATUSIM PEKOMEHIYETCS BBIIENATh B MaTepHae
poOJIeMHBIE BOTIPOCHL, 3aTparnBaeMble MPETIOAaBaTeNIeM B JICKITUH, ¥ TPYIIIHPOBATh HH(POPMAITHIO
BOKpYT HUX. JKeJlaTebHO BBIIEIATh B UCIIOJIB3YEMOM JIMTEPATYPE NOCTAHOBKU BOIIPOCOB, HA KOTOPbIE
pa3HBIMHU aBTOpaM MOTYT OBITh JaHbI pa3IWYHbIC OTBETHL. Ha OCHOBaHMM TIOCTAHOBKM TaKHX BOIIPOCOB
ciemyeT coOupaTs apryMeHTHI B TIOJIB3Y PAa3IMYHBIX BAPHAHTOB PEIICHHUS MOCTABJICHHBIX MTPOOIIEM.

npaktudeckue | Ha mpakTuueckux 3aHATHUSAX CTYJEHTHI PELIalOT TUIIOBBIE 3aJja4 C UCIIOIb30BAHUEM U3YUEHHBIX

3aHATHS MeTonoB. PaboTa Ha MpakTHYECKUX 3aHATHIX IPEATIONaraeT MOBTOPEHNE TEOPETHIECKOT0 MaTeprana,
AKTUBHOE YJ4acTHE B COBMECTHOM pEIICHUH 3a1a4, OTIYETHI 10 BHIITOJHEHHOW JOMAIIHEeH pabdore.
YcTHBIH onpoc TpedyeT oT mpenogaBaTeist O0IBIION IPeABAPUTEIHHON TOATOTOBKY: TIIATEIHHOTO
0TOOpa cosepKaHusl, BCECTOPOHHETO MIPOAYMBIBAHHS BOIIPOCOB, 3a]1a4 ¥ IPAMEPOB, KOTOPBIE OyIyT
MPEI0KEHbI, MyTeH aKTUBU3ALNH JEATEIbHOCTH BCEX CTYICHTOB I'PYIIIBI B IIPOLIECCE TPOBEPKH,
CO3JJaHUs Ha 3aHATHU JIEJIOBOH U JOOpOKEIaTEIHLHOH 00CTaHOBKH.



http://www.toehelp.ru/theory/math/
http://eqworld.ipmnet.ru/indexr.htm
http://mathportal.net/

Bupn pabor MeTtoanyecKue peKOMeHIANUH

J11s TpOBEPKU 1 OLIEHKH MMCbMEHHBIX paboT MPOBOAMTCS aHAIHU3 PE3YJIbTATOB MX BHIIIOJHEHUS,
BBIABJIAIOTCS TUIINYHBIC OIINOKH, IPUYNHBI, BEI3BABIINE HEYOBIECTBOPUTEIbHBIE OLICHKH. [Ipn
60JIBIIOM KOJIMYIECTBE OJHOTHITHBIX OIINOOK, CBHICTEIBCTBYIOIINX O HEAOCTATOYHOM YCBOCHUHI
MHOTHMH CTyJICHTaMH TOTO WJIM HHOTO pa3ziena (TEMBI), Ha 3aHSATHH CIEAYET IPOBECTH pa3dop IIIoxXo-
YCBOEHHOTO MaTepHaa.

camocTos- | JIng NOATOTOBKY K 3aHATHUAM PEKOMEHYETCs BBIACIATH B MaTepuaie MpoOIeMHbIe BOIPOCHL,
TenbpHas paboTa| 3aTparuBaeMble MPENOAABATEIEM B JIEKIUH, ¥ TPYIIIHPOBATh HH(OPMALIMIO BOKPYT HUX. JKemarensHo
BBIJICTISITH B HCTIOJIb3yEMOH JTUTEPAType MMOCTAHOBKH BOIIPOCOB, HAa KOTOPBIE Pa3HBIMH aBTOPaM MOTYT
OBITH 1aHBI pa3nUYHbIe OTBETHI. Ha OCHOBaHMM MOCTAHOBKH TAKHX BOIIPOCOB CIEAYET COOMPATH
apryMEHTHI B TIOJIb3Y PAa3IHMYHBIX BAPHAHTOB PEIICHNUS ITOCTABICHHBIX POOIIEM.
B nomanianx 3aaHuAX CTyAEHTaM IIPEAJIaracTCs pelaTh TUIIOBBIE 33a49H C HCTIOJIB30BAHIEM
U3yYCHHBIX METO0B. TpebdyeTcs MOBTOPEHHE TEOPETUIECKOTO MaTepuala, 3alpaliBatoTCsa OTYETHI MO
BBITIOJTHEHHOM JIOMaIIHeH padoTe.

3a4er 3a4éT Mo Kypcy MPOBOJUTCS B BUJIE TECTUPOBAHUS WK 10 OuieraM. IIpy moAroToBke K 3a4éTy
HEOOXONMO ONMPATHCSI HA HICTOYHHUKH, KOTOPBIE pa30npannch Ha JEKIUSIX B TEUCHHE cemecTpa. B
Ka)KJJOM OMJIeTe MPUCYTCTBYET NMPAKTHYECKOE 3aJaHne (IOMUMO TEOPETHIECKUX BOIPOCOB), TAKHM
00pa3oM, 00yUaromuics IeMOHCTPUPYET U HapaOoTaHHbBIE MPAKTUYECKHE YMEHUS U HaBBIKH.

10. IlepeyeHb MH(POPMANUOHHBIX TEXHOJOTUI, HCNOJb3yeMBIX NPH OCYIIECTBJEHHU 00Pa30BATEIbLHOIO
npouecca Mo AMCHUIJIMHE (MOIYJII0), BKJIOYAsi NepeyeHb NPOrPaMMHOr0 odecneyeHuss U HMH(OPMAIUOHHBIX
CIIPaBOYHBIX cHCTEM (MPU HEOOXOJUMOCTH)

[lepedensr MHGOPMAIMOHHBIX TEXHOJOTWH, HCIIOIb3YEMbIX IPH OCYIIECTBICHHH OOpa30oBAaTENBLHOTO IIpolecca 0
JUCLUATUIMHE (MOAYJIO), BKJIIOYAs MEpPEeYeHb NMPOTPAMMHOTO oOecreueHns W MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npexactasieH B [Ipunoxxennn 3 k pabodeit mporpaMmMe JUCHUIUIAHBI (MOZYJIS).

11. Onucanue MaTepHAJbLHO-TEXHUYECKOl 0a3bl, He0OXOAMMON /sl OCyLIecTBJIeHMsl 00pa30BaTelbHOIO
npoiecca no AUCHUIINHE (MOYJII0)

VYuebnast ayauropus Ne 86 (423600, Peciy6nuka Tatapcran, r. EmaGyra, yn. Kasaunckas, n. 89) mis nposeneHus
3aHATHHM JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOI'O THUIA, I'PYNIOBBIX M HHAMBHUAYANbHBIX KOHCYJIbTAllUH, TEKYIIEro
KOHTPOJSI M MpPOMEXyTOuHOW arrectanuu.. Kommiekt wmebenn (mocagounbix Mect) 100 mr. Kommuekt meGenn
(mocamouHbIX MecT) Uit mpenoxasatens | mT. MenoBas nocka HacteHHas | mT. MHTepakTuBHAas TpuOyHa intel core i3 1
mrt. Monutop LG,22d 1 mr. IIpoekrop Panasonic VX400 1 mr. Komonku 20w 6 mr. Ycumurens 3000w, Mukiep
Xenyx1202, mukpodonsl, [Toptperst 12 mr. Beb-kamepa. Beixon B UHTEepHET, BHYTPHUBY30BCKass KOMITBIOTEPHASI CETh,
JOCTYIl B JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa3oBaTelbHyI0 cpeny. Habop yueOHO-HamIAAHBIX MOCOOMH: KOMIIIEKT
MIPe3eHTaMi B SJIEKTPOHHOM (OopMaTe MO MPEenojaBaeMoi JUCHUIUIMHE 3-5 mT.

Vuebnas ayauropust Ne 84 (423600, Pecniyonuka Tatapcran, r. EmaOyra, yi. Kaszauckas, n. 89) s npoBeneHus
3aHATHH JIEKIMOHHOTO THIA, 3aHATHH CEMHHAPCKOIO THUIA, I'PYNIOBBIX M WHAWBHAYANbHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJISL U POMEXKYTOUYHOI1 aTTecTanuu. Kommiuekt mebenu (nocanounsix Mect) 62 mt. Komiiekr mebenu (1ocagouHbIx
MecT) Juist ipenojasareiisi 1 mt. MarepakTuBHas tpubyHa intel core i3 1 wt. Monurtop LG,22d 1 wr. I[Ipoekrop Panasonic
VX400 1 wr. Kosonku 20w 6 wr. Ycunmurens 3000w, mukiiep Xenyx1202, MUKpoGhOHBI. DKpaH MyJIbTUMEIUHHBIN 1 1IT.
MenoBast nocka HactenHass 1 wT. Iloprperst 10 mr. Kaptunsl 20 mT. BebG-xamepa 1 mr. Beixog B MaTepHer,
BHYTPUBY30BCKasi KOMITBIOTEpPHAsI CETh, JOCTYN B 3JEKTPOHHYI0 WH(popManmoHHO-oOpasoBaTenbHylo cpexy. Habop
y4eOHO-HATJISAHBIX TOCOOMH: KOMITIEKT IPEe3eHTalii B 3JIEKTPOHHOM (popMare I10 MPeroAaBaeMon AUCIUIUIMHE 3-5 MIT.

VYuebnast ayauropus Ne 82 (423600, Pecrybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHH JICKIIMOHHOTO THIA, 3aHATHH CEMHHApCKOI'0 THIA, I'PYNIOBBIX W HHIMBHUAYAJIbHBIX KOHCYJIBTALlMH, TEKYIIETo
KOHTPOJISL U IPOMEXKYTOUHOI arTecTanuu. Kommiuekr medenn (mocanounsix mect) 48 mr. Kommiekt mebenu (rmocaiouHbIx
MecT) Juis npenopasarens | mT. Menoas nocka HacreHHas 2 mr. TpuOyna 1 . [Ipoexrop EPSON EB-535W 1 mt.
WntepaktuBHas nocka EliteBoard WR-84A10 1 mr. Hoyr6yk ICL Pil55 1 mt. Be6-xkamepa 1 mr. Beixon B MHTepHET,
BHYTPHUBY30BCKasi KOMIBIOTEPHAsl CETh, JOCTYIl B OJJIGKTPOHHYIO HH(POPMAIMOHHO-O00pa3oBaTenbHyl0 cpemy. Habop
y4eOHO-HATIAIHBIX TOCOOMIT: KOMIUIEKT MPEe3eHTAIN B 2IEKTPOHHOM (hopMaTe Mo MpernogaBaeMoi JTUCIUIUTHHE 3-5 MIT.

2. CpeacTBa afanTanuy NpenojaBaHus AUCHUILUIMHBI K MOTPeOHOCTSAM 00y4aloIMXcsd WHBATUAOB M JIHI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbS

IIpn HeoOxomumocTH B 00pa30BAaTENbHOM IIpOLECCE MPHMEHSIOTCS CIEAYIOINME METOAbl M TEXHOJIOTHH,
obreryaroniyie BOCIpUATHE WHPOPMALUHN OOYJaIONIMMHUCA WHBATWAAMHU U JIMIAMHA C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBS:

- CO3JaHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOIO KOHTEHTA JUIi €ro BO3MOXHOIO NpeoOpa3oBaHUS B
aIbTepHATHBHBIEC (POPMBI, YIOOHbIE IS PA3TUYHBIX IT0JIE30BATEICH;

- CO3JJaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO IMPCACTAaBUTL B pa3IMYHbIX BUAAX 0e3 NOTEPU AAaHHBIX WJIN CTPYKTYPBHI,
npeayCcCMOTpPETL BO3MOXKHOCTDH MaCHITa6I/IpOBaHI/I$I TCKCTa H H306pa)K€HPII>i 0e3 MOTEepU KadeCTBa, IMPCAYCMOTPETH



AOCTYIHOCTD YIIPABJICHUS KOHTCHTOM C KJIaBUATYPhI;

- CO3JJaHMEe BO3MOXXHOCTEH Il 00y4aromnuXCcsl BOCIIPHHUMATH OAHY H Ty K€ MH(POPMAIHIO U3 pa3HBIX HCTOYHHUKOB -
HampuMep, TakK, YTOOBI JHIA C HAPYMICHUSMH CIIyXa IMONydad WH(GOPMAIMIO BU3YajdbHO, C HAPYIICHUSIMH 3PEHHUS -
ayauaibHO;

- TpPUMEHEHHE TMPOTPAMMHBIX CpEACTB, OOECIIEUMBAIOIINX BO3MOXKHOCTH OCBOCHHSI HABBIKOB W yMCHHH,
(dbopMupyeMBIX AWCIMIUIMHON, 3a CYET albTEPHATHBHBIX CIIOCOOOB, B TOM WYHCIE BHUPTYAJIbHBIX JIabopaTopui H
CHUMYJISIIIMOHHBIX TEXHOJIOTHH;

- TpPHMEHEHHE [UCTAaHIMOHHBIX O00pa30oBaTENBHBIX TEXHOJNOTHH JuIsl TMepenadyn WH(opManuy, OpraHU3aluH
pa3nuuHbIX (OpM MHTEpaKTHMBHOW KOHTAaKTHOH paboThl oOywaromierocsi ¢ IperojaBaTelieM, B TOM 4HUCIe BeOHMHApPOB,
KOTOpBIE MOTYT OBITH HCIIOJIB30BAHBI JUIS MPOBEICHUS BUPTYaIbHBIX JIEKIHMH C BO3MOXKHOCTBIO B3aMMOJAEHCTBHUS BCEX
YYaCTHUKOB JAWCTAHIIMOHHOTO OOYYCHHMS, IPOBEICHHS CEMUHAPOB, BEICTYIUICHHS C JOKJIAJaMH M 3alUThl BHIIIOJTHEHHBIX
paboT, MPOBEJCHUS TPEHUHTOB, OPTaHU3AIMH KOJUICKTHBHON paboTHI;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H)HI>IX TEXHOJIOTUH U1 OpraHu3aluu (bOpM TCKYIIEro H
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBENMYCHHWE NPOJODKUTEIFHOCTH CIadd OOy4YaloIiMMCS WHBAJIWIOM WM JIMIOM C OTPaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3710pOBbsl ()OPM MTPOMENKYTOUHOH aTTeCTalMH 110 OTHOIICHUIO K YCTAHOBJICHHOH NMPOAOJIKUTEIBHOCTH HX
cHa4u:

- TIPOAOJDKHUTENHHOCTH CIaud 3a4€Ta WM 9K3aMEHa, IIPOBOJMMOrO B NMMCHMEHHOH Qopme, - He Oosee yem Ha 90
MHHYT;

- NPOAOJDKUTEIHHOCTH IOJITOTOBKM OOy4arollerocsi K OTBETY Ha 3a4yére WM 9K3aMeHe, MPOBOJUMOM B YCTHOMH
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYIUICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBercTBHH ¢ TpeboBaHusIMEH PI'OC BO u y4eOHBIM IIaHOM TIO HAIPABIICHUIO

44.03.05 "Ilemarorndeckoe oOpazoBaHme (C ABYMS MPOQIISIMH MOATOTOBKH)" W MpOodWiI0 MOATOTOBKM "Martematnka u
¢dusuka".
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1. CooTBercTBHE KOMNETEHIMII NUIAHHPYEMBIM Pe3yJIbTATAM 00yUeHHs 110 AUCHUILIHHE (MOYJII0)

Koa v HammeHoBaHue

I/IHIIHKaTOPLI JOCTHKeHUs] KOMIIeTeH Uit

O1neHouYHbIe

cpeacrea

TEeKYyIIero

KOMIEeTeHIN! AJISL AAHHOM AMCIHILTHHBI KOHTPOJISI M IIPOMEKYTOYHOMH aTTecTalNu
IK-3. Criocoben | 3HaTh: Tekyuuii KOHTPOJIb:
MIPOEKTUPOBATH, METO/bl TPOEKTHPOBAHMS, OpPraHU3alMU M | YCTHBIN ONPOC TI0 TeMaM:
OpraHU30BBIBAThH U | aHanmu3a mejgarormdeckod nesitensHocTH i | Tema 1. OcHOBHBIE ypaBHEHHS
aHaIN3UPOBATh obecrieueHus MOCJICIOBATEILHOCTH | MaTeMaTHYECKOH (DH3HKH.
HEeJaroruyeckyo U3JIOKEHHS MarepHaa, ycraHoBieHus | Tema 2. Kinaccuguxarus ypaBHeHui ¢
JesATeNEHOCTb, MEXIUCIHUIUIMHAPHBIX CBSI3H MaTeMaTHKU W | YaCTHBIMHU IIPOHM3BOJHBIMH.
obecrnieunBas ¢buznkn pH pemeHnn ypaBHernid | Tema 3. O0oOmeHHbIE QYHKITHH.
MIOCTIEIOBATENEHOCTh MaTeMaTHIeCKOH (HU3HKH. Tema 4. YpaBHEHHS THIIEPOOTHIECKOTO
W3JIOKEHHUsT Marephana | YMeTb: THIIA.
U MEXIMCLMIUIMHAPHBIE | IPOEKTHPOBATh, OpraHU30BBIBATh n | Tema 5. YpaBHeHus napaboIMyecKoro THIa
CBSI3M MaTEeMaTUKU W | aHAIN3UPOBATH nenarorudeckyto | Tema 6. YpaBHEHHS 3JUIMITHYECKOTO THUIIA.
GU3MKM ¢ JIPYTrUMHU | JESTENBHOCTD, obecnieunBas | KonrponbHas paboTa 1o remam:
JUCHUIUTMHAMUA MIOCJIEI0BATENILHOCTD M3JI0KeHHus MaTepruana u | Tema 1. OcHOBHbIE ypaBHEHHUS

MCEKIUCHUIITIMHAPHBIC CBA3W MATEMAaTUKHU U

¢busuku pu peleHun ypaBHEHUI
MaTeMaTHIeCKOH (DHU3UKH.

Bnanets:

CIIOCOOHOCTBIO MIPOEKTHPOBATH,
OpTraHHU30BBIBATh 31 aHAITU3UPOBATH

NEeJarorHYecKyl0 JCSTELHOCTh, 00eCIeunBas
NOCIIEIOBATENILHOCTD U3JIOKCHHS MaTepHaia u
MEXANUCIMIUIMHAPHBIE CBS3M MaTeMaTHKU W
¢bu3ukn npu peueHnn ypaBHEHHI
MaTreMaTuuecKoi Qu3uKu.

MaTeMaTHuecKoil (QU3UKH.

Tema 2. Knaccudukauus ypaBHeHuit ¢

YaCTHBIMU TIPOU3BOTHBIMU.
Tema 3. O600uIcHHBIC HYHKINH.

Tema 4. YpaBHEHHS THIIEPOOTHYECKOTO

THIIA.

Tema 5. YpaBHeHHs TapabOIMIeCKOTO THIIA
Tema 6. YpaBHEHUS 3JIIMOTHYECKOTO THIIA.

HpOMe)KyTO‘IHaﬂ arrecranus:

3auer

2. Kpurtepun ouennBanus c(popMHPOBAHHOCTH KOMIeTEHIMIA

Komner 3aurteHo He 3auTeHo
eHIUS Bbicokuii ypoBeHb Cpennmii ypoBeHb Hu3skuii ypopeHb Huske noporosoro
(86-100 6aa10B) (71-85 6as10B) (56-70 6am10B) YPOBHSI
(0-55 6ajoB)
T1K-3 3HaeT MeTOIbI 3HaeT METOIBI 3HaeT METOIbI He 3naet metoan!

MIPOEKTUPOBAHMS,
OpraHu3aluu u
aHajau3a
[1eJarOrHYECKOM
JIEATEILHOCTH IS
obecrneueHus
[IOCJIEI0BATEILHOCTH
U3II0KEHUs MaTepuraa,
YCTaHOBIICHUS
MEXIUCIIUIIITTHAPHBIX
CBSI3€i1 MaTEeMaTHKH U
(U3UKN TIPU peIICHUH
YpaBHEHHM
MaTeMaTHYECKOM
(UBHKH.

MPOEKTUPOBAHMUS,
OpTaHM3alK U aHAIH3a
MeJarornaecKom
JIeSITEILHOCTH JIJIS
obecrieueHus
MOCIEI0BATEILHOCTH
H3JI0KEHUsl MaTepuaa,
YCTaHOBIIEHUS
MEXIACITUTUTMHAPHBIX
CBSI3€H MaTEMaTUKH B
(U3MKN TIPU peIIeHUH
ypaBHEHUN
MaTeMaTHYECKOH
¢usuku. McnsIThiBacT
HE3HAYMTEIbHEIC
3aTpyIHEHUS IpU
OTBETE Ha BONPOC UIIU
pEeLIeHUH TOCTaBIEHHOM
3aJ1a4H.

MIPOEKTUPOBAHHSI,
OpraHU3aIuy 1 aHaIHn3a
MeJarorndecKom
NeATEILHOCTH JUIS
obecrieueHus
MOCJIEA0BATEIFHOCTH
U3JI0’KEHUsI MaTepuaa,
YCTaHOBJICHHUS
MEXTUCIUTIIMHAPHBIX
CBSI3€M MaTEeMaTUKH U
(U3UKN TP peIICHIH
YpaBHEHUM
MaTEeMaTHYSCKOU
¢usuku. Jlomyckaet
TUIIMYHBIC OIIHOKU TPU
OTBETE Ha BONPOC WU
pELIeHUH OCTaBJICHHON
3aJIa4uH.

MPOEKTHPOBAHUS,
OpraHU3aIX U aHAIN3a
e 1arOrMYeCKON
JESTeTbHOCTH IJIS
obecrieyeHUs
MTOCTICTOBATEIEHOCTH
H3TIOKCHHS MaTepHaa,
YCTaHOBJICHUS
MEXXTUCIHUIUTHHAPHBIX
CBA3€H MAaTEMAaTUKU U
(bU3MKY TIpH peIIeHUH
ypaBHEHUU
MaTeMaTHIeCKOH (QU3UKH.

YMeeT npoeKTHPOBaTh,
OpFaHI/I3OBBIBaTB nu
aHAJTU3UPOBATH

e 1arOrMYECKYI0
NEATEITHLHOCTb,
oOecrieunBas
[10CJIEI0BATENLHOCTD
U3JI0KCHUS MaTepuaia
u

YMeeT mpoeKTHPOBATh,
OpFaHI/ISOBBIBaTI) nu
AHAJTU3UPOBATH

e 1arOrMYESCKYI0
JIEATEILHOCTD,
obecrneunBast
[IOCJIEN0BATENLHOCTE
U3JI0KCHUS MaTepuaia u
MEXKTUCIIUTUTMHAPHBIC

YMeeT IpoeKTHPOBaTh,
OpFaHI/ISOBBIBaTB nu
aHATM3UPOBATh
MeIarornIecKyro
JIEATENILHOCTD,
oOecrieunBast
[I0CJIEI0OBATEIHLHOCTD
W3JI0KCHUS MaTepuaia u
MEKTUCIUTUTMHAPHBIC

He ymeer nmpoekTHpoBarts,
OpFaHI/I?;OBBIBaTI) n
AHAJIM3UPOBAThH
MeIarOrM4ecKyro
JIEATEILHOCTD,
obecrmeunBast
I10CJIEN0BATENBHOCTD
W3JI0XKCHHS MaTepuaa u
MEXKTUCIUIUTHHAPHBIC




CBsA3U MAaTCMAaTHUKH U

MCKIUCIUIIIIMHAPHBIC

CBSI3M MaTE€MaTHUKH U
(U3MKH NIPU pEeLICHUH

CBSI3U MaTEMaTuKH U
(HM3UKM TIPU pEeLIEHUH

CBSI3M MaT€MaTHUKH U
(DU3MKM NIPU pELICHUH

(DM3HKH TIpU pEeIICHUH | ypaBHEHUH YpaBHEHHM ypaBHEHUU
YpaBHEHUH MaTeMaTH4eCKOU MaTeMaTHYECKON MaTeMaTHIeCKOH (HPU3UKH.
MaTeMaTH4eCKON ¢usnku. McneITeiBaeT ¢u3uku. Jlomyckaer
(UK. HE3HAYHUTEIILHbIC TUIWYHBIC OIUOKU TIPH

3aTpyJHEHUS [IPU OTBETE | OTBETE HA BOIPOC WIH

Ha BONIPOC WJIM PEIICHUH | PEIICHWH MOCTABICHHON

MIOCTaBJICHHON 3a1a4H. 3aJauu.
Brnaneer Bnaneer ciocooHocThio | Biiageer criocobHocThi0 | He Biameet ciocoOHOCTBIO
CHOCOOHOCTBIO MIPOEKTHPOBATH, IIPOEKTUPOBATH, HIPOEKTUPOBATh,
IIPOEKTUPOBATH, OpPraHU30BLIBATh U OpPTraHU30BBIBATH U OpraHU30BLIBATH U
OpPraHU30BBIBATH U aHAJU3UPOBATh aHaJIM3UPOBATh aHAIIU3UPOBATh
aHAJIU3UPOBATh Ne1arOrMYeCKyI0 Mearorn4ecKyro Hearoru4eckyo
MeIarOrMIECKYTO JEATEIBHOCTD, JIESATCIILHOCTB, JEeATEIBHOCTD,
JEITENHHOCTD, obecrieunBas obecrieunBas obecrieunBas
obecrieunBast MIOCIIEI0BATENLHOCTD MOCJIEI0BATENILHOCTD MIOCIIEA0BATEILHOCTD
MIOCIIEI0BATENLHOCTh W3JIOKCHHS MaTepuaia M | M3JIOKCHUS MaTepHana U | M3JI0KEHHUs MaTepuana u
W3JIOKCHMS MaTepraia | MEKIUCIUIUIMHAPHbIC MEKANCIMIUTNHAPHBIC MEXIUCIUTUINHAPHbIE

u
MEXANUCIMIUIMHAPHBIC
CBSI3U MaTEMaTUKH U
(U3MKH IPU PELICHUH
YpaBHEHUU
MaTeMaTH4eCKOU
¢buzuKy.

CBSI3M MAaTEMATHKH U
(U3MKH IPU PELICHUH
ypaBHEHUU
MaTeMaTH4eCKOU
¢usuku. cneiTeiBaeT
HE3HAYHUTEIIbHbIC
3aTpyJHEHUs [PU OTBETE
Ha BOTIPOC WJIN PEIICHUH
TIOCTABJICHHOH 3a1atH.

CBSI3U MaTEMaTHKH 1
(bUM3UKK TIPU PEeLICHUH
YpaBHEHHUM
MaTeMaTU4eCKON
¢m3uku. Jlonyckaer
TUNNYHBIE OIIMOKU TIPU
OTBETE Ha BONPOC MU
pELICHNH OCTaBICHHOM
3aaqH.

CBSI3M MaTEMaTHKH U
(U3MKH NIPU pEeLICHUH
ypaBHEHUU
MareMaTHYecKoil (PU3UKH.

3. Pacnipeneiienue oeHOK 3a (OPMBI TEKYIIET0 KOHTPOJISI H MPOMEKYTOUHYIO ATTeCTALHIO

8 cemecTp

Tekymuil KOHTPOJIb!

Yeraenit onpoc. Tema 1. OcHOBHBIE ypaBHEeHUS MaTteMatwdeckoi gm3uku. Tema 2. Kiaccudukanus ypaBHEHHH C
4acTHBIMU MPOn3BOAHEIMA. TeMma 3. O0o0meHHbIe QyHKIMH. Tema 4. YpaBHEHHS THIIEPOOITHIECKOTO THIIA.

Tema 5. YpaBHenus napabonmdeckoro tuna. Tema 6. YpaBHEHHS IUIHIITHYECKOTO THIIA.

MaxkcumanbHoe koiudecTBo 6amioB o bPC - 15.

Konrtponbnas pabora. Tema 1. OcHOBHble ypaBHeHHs MaremaTudeckoil ¢usuku. Tema 2. Knaccugukaius
ypaBHEHHH ¢ 4YaCTHBIMU Mpou3BoAHbIMU. Tema 3. O0o0wmeHHble pyHkunu. Tema 4. YpaBHeHHs THIEPOOTHYECKOTO THIIA.

Tema 5. YpaBHeHus napabonndeckoro tuna. Tema 6. YpaBHEHHsI SJUIUIITUIECKOTO TUTIA.

MaxkcumanbHoe konmdecTBo 6amios o bPC - 35.

Hroro 15+35=50 6annos

IIpomeskyTounasi arrecranus — 3a4eT— 50 OaIIIOB.

IIpomexxyTodHass aTTecTamysl MPOBOMUTCS TOCIE 3aBEPUICHHUS HM3Y4YCHHs AWCIUIUIMHBI WIH €¢ 4acTH B (opme,
ompenensieMoil yU4eOHBIM IDTAHOM OO0pa30BaTENBHOW IMPOTPaMMEI C ILENBI0 OIEHHUTh paboTy OOydYaromerocs, CTEIeHb
YCBOCHUS TEOPETHUCCKUX 3HAHUH, YPOBCHD C(OOPMHUPOBAHHOCTH KOMITCTCHIIUH.

[IpenogaBaTens, MPUHUMAIOIINN 3a4eT OOECIIEYUBAET CIYYailHOE paclpeielieHue BapHaHTOB 3au€THBIX 3aJaHuil
MEXAy OOy4JarolIMMHCS C TIOMOIIbI0 OWJIETOB W/WIM C MPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3aaaBaTh
00y4JaroImeMycs TONMOJHUTENLHbBIE BOMIPOCH U AaBaTh NOTIOJHUTEIbHbIC 3a/IaHUsI TIOMUMO TE€X, KOTOPbhIE YKa3aHbl B OHIIETE.

B xaxkmom Ousete qBa OLIEHOYHBIX CPENICTBA: YCTHBIM MU MUCHMEHHBIN OTBET HAa BOMIPOC U PEIICHNUE 3aIa4H.

VY cTHBIN MM THCBMEHHBIN 0TBET — 20 0aJIoB.

Pemenne 3amaun — 30 O0ayios.

Hroro 20+30=50 Gaios.

OO1ee KOIMYIeCTBO 0AJUIOB 110 TUCIHUILIMHE 32 TEKYIIHUH KOHTPOIb M MMPOMEXKYTOUYHYIO aTTECTAIHIO:
50+50=100 6ayu10B.

CootBercTBre 0ajlI0B U OLIEHOK:

st 3auera:

56-100 — 3auTeHo

0-55 — e 3auTeHO

4. OueHoOYHbIE CPEACTBA, MOPSIIOK MX MPUMEHEHHUS U KPUTEPUH OIlEHHBAHUS
4.1. OneHO4YHbIE CPEICTBA TEKYLIEr0 KOHTPOJIS



4.1.1. Yerusiii onpoc. Tema 1. OcHoBHBIe ypaBHeHHs1 MaTeMaTH4eckoii pusnku. Tema 2. Knaccnpuxanus
ypaBHeHHii ¢ YacTHLIMHM Mpou3BoAHbIMU. Tema 3. O6o0mennbie ynkuuu. Tema 4. YpaBHeHUsI TUNIEPOOJINIECKOTO
Tuna. Tema 5. YpaBHenus napadonudeckoro Tuna. Tema 6. YpaBHeHUsI dJJIMITHYECKOT0 THIIA.

4.1.1.1. ITopsiaok npoBeaeHUs U MPOLEAYPA OLleHUBAHUS.

YCTHBIH ONPOC MPOBOANTCS HA NMPAKTHUECKHUX 3aHATUAX. OOydaromuecs BHICTYAIOT C JOKIAAaMH, COOOLMICHUSIMH,
JOTIOJIHEHNSIMH, YYacTBYIOT B IHMCKYCCHH, OTBEYAIOT Ha BOMPOCH mpemnozaasaTtens. OuneHWBacTCs ypOBEHb IOMAITHEH
MOJTOTOBKA IO TEME, CIIOCOOHOCTb CHCTEMHO M JIOTWMYHO H3JaraTh MaTepHal, aHaJM3UpoBaTh, (OPMYIHPOBATH
COOCTBEHHYIO MO3HUIIHMIO, OTBEYATh HA JIOMOJIHUTEIbHBIE BOIPOCHL.

4.1.1.2 Kputepun oueHUBaHUS

13-15 6an10B cTaBUTCS, €C/IM 00yUYAIOIMIiCs:

B oTBeTe KadeCTBEHHO pacKphUl cojaepkaHue TeMbl. OTBET XOpOIIO CTPyKTypupoBaH. IIpekpacHo ocBoeH
NOHATUMHBIN anmapaT. IIpogeMOHCTpUPOBAaH BBICOKMII YpPOBEHb IOHUMaHUS Matepuana. IIpeBocxonHoe yMmeHue
(hopMyITHPOBATH CBOM MBICIIH, OOCYXKIAaTh TUCKYCCHOHHBIC TTOJIOXKEHHUS.

11-12 6ann0B cTaBUTCS, eCIU 00y4YarOLIHiics:

OcHOBHBIE BONIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B IIETIOM aJEKBAaTHA T€ME. XOPOIIO OCBOCH MOHATHHHBIN
ammapat. IIponeMoHCTpUpOBaH XOpOIIMH YpPOBEHb MOHMMAaHHA MaTepuana. Xopollee yMeHHe (OpMYyIHpPOBaTh CBOH
MBICJIH, OGCy)KJIaTL JUCKYCCHOHHBIC TTOJIOKCHUS.

8-10 6a110B cTaBUTCS, €CJIH 00YUAIOIIMIACS:

Temy uwactTuuHo packpsul. OTBeT cnabo CTpykTypupoBaH. [IoHSATHHHBIM ammapar ocBOeH dacTH4HO. [loHumaHue
OT/ICJILHBIX MMOJIOKCHHUI M3 MaTepualia 1Mo TeMe. Y IOBJICTBOPUTEIBHOS YMEHUE (DOPMYIUPOBATE CBOM MBICIH, 00CYXIaTh
JAUCKYCCHUOHHBIC IMOJIOKCHUA.

0--7 6aaJ10B cTaBUTCS, €CJIM 00yYAIOIIHIAC:

Temy He packpbul. [IoHATHIHBIN anmapaT 0CBOEH HEYIOBIETBOPUTENbHO. I[loHMMaHne MaTepuana (parMeHTapHOE
wim oTcyTcTBYeT. Heymenne GpopmynnpoBats cBOM MBICIH, 00CYKAATh JUCKYCCHOHHBIE MTOJT0)KEHHS.

4.1.1.3. Conep:xanue OLICHOYHOI'0 CPeACTBA

Tems1 1-6
Bonpocs! 111 yCTHOT0 onpoca
. ChopmynupoBaTh HOHATHE KOPPEKTHO ITOCTABJICHHOW 3a/1a4H.
. Onucats npumep Anamapa HEKOPPEKTHO MOCTABICHHOH 3a1auu.
. YKa3arb KpaeBble YCIOBHS IIEPBOTO POJa JUIsl YPaBHEHHMSI MAJIbIX MMONEPEUHBIX KOJIeOaHUH CTPYHBI.
. YKa3aTh KpaeBble YCIOBHUS BTOPOTO POJa Uil YpaBHEHUS MaJIbIX ONEPEYHbIX KOJIeOaHUI CTPYHBI.
. YKa3aTh KpaeBble YCIOBHS TPETHETO poJia I ypaBHEHUS MAJIbIX MTOTIEPEYHBIX KOJIEOaHUI CTPYHBI.
. MaTtb (pu3MUeCcKyI0 HHTEPIPETAlNIO YKA3aHHBIX KPaeBbIX YCIOBHUH.
. ChopmynpoBaTh yCI0BHE H30TPOITHOCTH TBEPIOTO TEa.
. CoopmynupoBaTs 3akoH HploToHa TemioooMeHa.
9. ChopmynmpoBats 3akoH @ypbe epeHoca Tera.
10. datp onpeneneHre rHIepOoIMIecKoro B TOYKE YPaBHEHUS BTOPOTO MOPSIJIKA C ABYMs HE3aBHCUMBIMHU TIEPEMEHHBIMH.
11. Iatp onpenenenue coOCTBEHHBIX 3HaueHMH 3anauu [ltypma-JinyBusms.
12. ChopmynupoBaTh AOCTATOYHBIC YCIOBHUS MPEICTABUMOCTH PEUICHUS CMCIIAHHOM 3a1auyu Uil ypaBHEHUS KOJICOaHUMH
cTpyHBI psaoM Dypbe.
13. Yka3ars HepaBeHcTBa beccenst.
14. [latp onpe/eneHne mpocTpaHcTBa GUHUTHBIX QYHKIMH.
15. latb onpenenenue 0000IEHHON (YHKITHH.
16. JlaTp ompeneneHue Npon3BOIHON 0000IEHHOH (QYHKITUH.
17. 1ath ompeneneHue aenbTa-(yHKIHIH.
18. ChopmynmpoBath HepaBeHCTBO Ppuspuxca.
19. ChopmynnpoBath NepByI0 KpaeBylo 3a/1aqy Il ypaBHEHHUS TEIIONPOBOIHOCTH.
20. CchopmMynpoBaTh MPUHIMI MAKCUMAJILHOTO 3HAYEHHS JJIsl ypaBHEHHS TETUIONPOBOJHOCTH.
21. ChopmynupoBaTh TeOpeMy YCTOHYMBOCTH NEPBOW KPAaeBOH 3aJauu [Isl ypaBHEHUsI TEIUIONPOBOJHOCTH.
22. ChopmynarpoBaTh pellieHre MEPBOM KPASBOU 3a/1a4M JIJIsl ypaBHEHUS TEILIOMPOBOTHOCTH MeTo1I0M Dyphe.
23. ChopmynrpoBaTh TEOpEMY €TUHCTBEHHOCTH petieHus 3anaun Komm i ypaBHEHUS TEIUIONPOBOTHOCTH.
24. Jlatb onpeesieHue HHTerpalibHOTO peodpazoBanus Dypee.
25. 3anmcaTh pemeHne HeOJHOPOAHOTO YPaBHEHNS TEIIIONPOBOTHOCTH C HYJIEBBIM HAYaJIBHBIM YCIIOBHEM.
26. Yka3atb pyHAaMEHTaIbHOE pelieHne ypasHeHus Jlamnaca.
27. 3anmcats BTOpYyIO popmyny ['puHa.
28. Teopema o cpetHeM apUPpMETHIECKOM.
29. ®opmynupoBka BHelIHeH 3aaaun Heiimana.
30. Ycnosue paspemumocty 3anaun HelimaHa.

01N W KW~

4.1.2. Kontpoasnas padora. Tema 1. OcHoOBHBbIe ypaBHeHHsI MaTeMaTH4eckoii pusnku. Tema 2.
Knaccudukxanus ypaBHeHHil ¢ YacTHBIMHE NPon3BoaHbIMU. Tema 3. O0o0mennblie pynknun. Tema 4. YpaBHeHust
runepoognyeckoro Tuna. Tema 5. YpapHeHns napadoanyeckoro tuna. Tema 6. YpaBHeHHs 3/ 1THNTHY €CKOT0 THIIA.



4.1.2.1. Ilopsinok npoBeJeHUs U MPoUeypa OLleHNBAHMS.

OOyuaromuecs: MOTy4YaroT 3alaHAE M0 OCBEUICHHUIO ONIPEAEIEHHBIX TEOPETHUECKUX BOMPOCOB MIIH PEIICHHIO 3a1ad.
PaGota BeIMONHACTCS MHCBMEHHO M cAaércsa mpenopaBaTenro. OIEHUBAIOTCS BIAJCHUE MATEPHAIOM IO TeMe paboTsl,
aHAINTHYECKHE CIOCOOHOCTH, BIIaICHIE METOJAMH, YMEHHS ¥ HABBIKH, HEOOXOIMUMbIC AJISI BBIOJIHEHUS 3aaHIH.

4.1.2.2 Kputepun oueHUBaHUSA

30-35 6a10B cTaBUTCH, ecJu 00yJaromuiics:

IIpaBuiabHO BBIOJIHIII BCE 3aaHus. [IpoIeMOHCTPHPOBA BRICOKHN YPOBEHD BIIAJACHUS MaTepHaioM. [IposBICHEI
MIPEBOCXOTHBIC CIIOCOOHOCTU PUMCHSITh 3HAHWS U YMCHHUS K BBIMOJIHCHUEO KOHKPETHBIX 3aTaHHH.

25-29 6anJ10B CTABUTCS, €CJIM 00y4YaromIuiics:

IIpaBuabHO BBIOJHII OOJBINYIO YacTh 3aaHuil. [IpruCcyTCTBYIOT He3HAUMTENbHBIC ONMIMOKH. [IpogeMoHcTpUpOoBaH
XOPOIIUH YPOBEHb BIIaICHUS MaTepuasioM. [IposiBIICHBI CpeIHUE CIIOCOOHOCTH PUMCHSTh 3HAHHS U YMCHHS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

20-24 6aaJ10B cTaBUTCH, ecJId 00ydaromuiics:

3amaHus BHIITOJHUII O0Jiee YeM HarmoJoBHHY. [IpuCyTCTBYIOT cepré3nble ommoOku. [IpogeMorCcTprpoBaH
YAOBJIETBOPUTEIHHBIN YPOBCHD BJIaIcHHUS MaTepHaioM. [IposBIeHBI HU3KHE CIOCOOHOCTH ITPUMEHSITh 3HAHUSI H YMEHUS K
BEITTOTHEHUIO KOHKPETHBIX 3a/IaHHH.

0--19 6a/sI0B CTABUTCS, €CJIM 00yUaIOIIUCs:

3agaHus BEINOJIHIII MEHEE YeM HaIloJIOBUHY. IIpoieMOHCTpUpPOBaH HEYJOBICTBOPUTENIBHBIA YPOBEHD BIIAJACHUS
MaTepI/IaJ'IOM. HpOﬂBJ’IeHI)I HECOOCTATOYHBIC CHOC06HOCTI/I HpI/IMeHHTL 3HAHUA U yMeHI/Iﬂ K BBIITIOJTHCHHUIO KOHerTHLIX
3a7aHuil.

4.1.2.3. ConepsxaHne OLlECHOYHOI'0 CpPeACTBa
3ajaHus 1J151 KOHTPOJILHOI PadoThI

N 1
1. Haiit obmiee perieHne ypaBHEHHS Xu,, — Y, + E (u, — uy) =0, x>0,y>0.
N 1
2. Haiiti oOuiee pewenne ypaBHeHus u  — yu, ——u, = 0, y>0.
3. [TpuBectn ypaBHEHME K KAHOHUYECKOMY BUIY U + 2uxy — 3uyy + 2”x + 6uy =0.

2 2
I[IpuBecTH ypaBHEHHE K KaHOHHYeCKOMY Bugy X U . + 2xyu v +yu b = 0.

Haiitu pemenue 3anaun Komun

L0%u L 8%u 0
X' —¥ 75=0,
dx< = dy°
du
ul = — f(x]r A = F(.’I]
¥ a} y=
6. Pemmth kpaeByto 3a1auy A HEOJHOPOAHOTO BOJIHOBOT'O YpaBHEHUS
Uy = AUy + 4sin®x + 16sin®x, 0 <x <m, u(t,0) =0, u(t,x) =0, u(0,x) =0, uy(0,x) = 0.
7. Pewuth KpaeByto 3agauy
Ug = Uygy, 0<X<2,u(t,0)=0, u(t,2) =t, u(0,x) =x(x-2, u(0,x)=0.
8. Pewnts 3agauy Koy st ypaBHEHUs! TEMJIONPOBOJHOCTH
2
—x%-2
U= 2Uyy, —0<X<+00, t>0, u(0,x)=¢€ XX
9. Pemuts KpaeByro 3aauy AJIs OLHOPOAHOIO YPaBHEHUS TEILIONPOBOJHOCTU Ha OTPE3KE
Uy = 4y, 0<Xx<2, 120, u(t,0)=0, u(t,2) =0, u(0,x) =2x(2 - x).
10. Pemuts KpaeByro 3aauy AJIs1 HEOJHOPOJHOIO YPaBHEHUSI TEILIONPOBOJHOCTU

Uy =4Uy + X, 0<x<1, t>0, u(t0)=0, u(tl) =0, u(0,x) =0.

8%u 8%u du

11. Haiitu pemenue ypaBHeHus X i B;,T + ™ = 0, VIO0Bnersopsrolee YCIOBUAM
du
‘Lt,l =0 — f[x:]r . = F[:x:]
¥ dy y=0
12. IIpounterpuposats ypaBHeHue Oiinepa-Ilyaccona
u . 1 (au au) _
dxdy (x—y)\dx Ody -

4.2. OneHOYHBIE CPEACTBA MPOMEKYTOYHON aTTeCTAUH

3auer

ITo mucruruiiHE TPEAYCMOTPEH 3adeT. 3adeT MPOXOAWT Mo Owmietam. B kaxaoM OuieTe OIWH TEOPETUYECKUI
BOTIPOC ¥ O/IHA 33ja4a. 3a4eT IPOBOIUTCSA B YCTHOM MM MUCBMEHHOU ¢opme. OueHuBaeTcs BIaJeHHE MAaTEPHAIOM, €ro
CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh IPUMEHSATh HY)KHBIC 3HAHHSA, HABBIKM M YMEHUS MPH aHAIHN3€ TMPOOIEMHBIX CUTYaIui
1 PEIICHWH MPaKTHYeCKHUX 3amaHuii. OueHnBaeTCs 3HaHHE OCHOBHBIX PAa3leNiOB AMCUUIUINHBI, CHOCOOHOCTH BBISBISTH H



aHAIM3UPOBATh Pa3IMYHBIE CIOCOOBI PEIICHHs 33aJad U apryMEHTHPOBAaTh MX BHIOOP, YMEHHE pellaTb TUIIOBBIC 33/1a4H,
BJIaJICHUE MPE/ICTABICHUSIMHA O CBSI3M MaTEMAaTHKH U (pU3HKH.

4.2.1. YcTHBII WM MUCbMEHHBIH OTBET Ha BONPOC

4.2.1.1. Ilopsiaok npoBeaeHUs U MPOLEAYPA OLeHUBAHUS .

VYCTHBIM WM NHCBMEHHBIM OTBET HAa BONPOC HANpPAaBIEH Ha IPOBEPKY 3HAHUI OCHOBHBIX DAa3AEiIOB TEOPUH
YCTOWYUBOCTH.

4.2.1.2. Kputepuu oneHHBaHHA.

17-20 6an10B cTABHUTCS, €CJIU 00YIAIOIIHIACS:

B oTBere KauecTBEHHO packpbul cojepxaHue TeMmbl. OTBET XOpOUIO CTPYKTypHpoBaH. IIpekpacHO 0OCBOEH
noHATUIHBIN amnapaT. IIpomeMoHCTpHpOBaH BBICOKMH YpOBEHb IMOHMMaHMsA Matepuana. IIpeBocxomHoe yMmeHHe
(OpMyIHPOBATH CBOM MBICIIH, 0OCYXKaTh TUCKYCCHOHHBIE MTOJ0KEHHS.

14-16 6an110B cTaBHUTCS, €CJIU 00YIAIOLIHIACS:

OcHOBHBIE BONIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B IIETIOM aJEKBaTHA T€ME. XOPOIIO OCBOCH MOHATHHHBIN
ammapat. IIponeMoHCTpHpOBaH XOpOIMH ypOBEHb MOHUMAHHS MaTepuana. Xopollee yMeHHe (OpMYJIHPOBAaTH CBOH
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIE TIOIOKCHHS.

11-13 6an10B cTaBHUTCS, €CIU 00y4YaIOLIHIics:

Temy wactryHo packpsur. OTBeT ciabo CTpyKTypupoBaH. [IOHATHIHBIA ammapaT ocBoeH dacTWdHO. [loHnmaHume
OTIETBHBIX MOJOKEHUH W3 MaTepHaa Mo TeMe. Y AOBICTBOPUTENBHOE YMEHHE (GOPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JUCKYCCHOHHBIC TOJIOKEHHS.

0--10 6a;s10B cTaBHTCSH, €CJIM 00yYarOUIuFics:

Temy He packpbul. [IoHATHIHBINA anmapaT 0CBOGH HEYJOBJIETBOpUTENbHO. [loHMMaHKue MaTepuana (parMeHTapHOe
Wi oTcyTcTBYeT. Heymenune gpopmynupoBars CBOM MBICIH, 00CYKAATh JUCKYCCUOHHBIC TIOJIOKESHUSI.

4.2.1.3. OueHo4yHble cpeaACTBA.

Bonpocs! k 3a4ety
. ®opmyna OcTporpaackoro.
. YpaBHeHHe KoJieOaHUil CTPYHEL.
. YpaBHEHHE TEIUIONIPOBOAHOCTH.
. [lpuBeneHne K KAHOHMYECKOMY BHY.
JuddepennmpoBanie 0000MEHHBIX () YHKITHIA.
. O6006meHHbIe penieHns T GepeHITNATBFHBIX YPaBHCHHH.
. ®opmyna Jlanambepa.
. ®opmyna Kupxroda.
. Meron cycka.
10. Meton @ypre U1 ypaBHEHUS KOJICOaHUH CTPYHBI.
11. ITepBast xpaeBas 3aaua sl ypaBHEHHSI TETIONPOBOIHOCTH.
12. 3apava Ko J11st 0oAHOPOJHOTO YpaBHEHHUS TEIUIONPOBOAHOCTH.
13. 3apava Ko 17151 HEOAHOPOIHOIO YPAaBHEHUS TEIIONPOBOJAHOCTH.
14. VHTerpanpHOE peCTaBIEHHE ABaXK, 16l HEPEPHIBHO AN HepeHINPYEMbIX QYHKIHUH.
15. OcHOBHEIE CBOWCTBA TAPMOHHYECKIX ()YHKIUH.
16. Teopembl €AMHCTBEHHOCTH U YCTOMYHUBOCTH pelIeHUs 3a1a4uu Jupuxie.
17. 3anava qupuxie s kpyra.
18. Teopema I'apraxka.
19. Teopema eAMHCTBEHHOCTH pelIeHus 3agaun HelimaHa.
20. Meton pynkiwm I'puna.

Ne)

4.2.2. PemieHue 3a1a4

4.2.2.1. Ilopsinok npoBeeHUs] U MPOLEAYPA OLleHUBAHUS .

[Ipennararorcs 3agaum Ha MPOBEPKY 3HAHUH OCHOBHBIX Pa3ZI€]IOB TEOPHH YCTOMYMBOCTH, yMEHHH pelaTh THIIOBBIC
3aJ1a4M, MPOBOJUTH MIPAKTUUECKHUE pPacyeThl, aHAIM3UPOBATH MOJTYUYSHHBIE PE3YIIbTaTh.

4.2.2.2. Kputepuu oneHnBaHus.

26-30 6a1710B CTABUTCS, €CJIM 00y4AIOLINMCS

3ajaHue BBIMIOIHEHO MTOJHOCTHIO M PaBHIIBHO.

21-25 6aJlJI0OB CTAaBUTCS, €CJIH 00y YAIIMMCST:

3ajiaHue BBIMOJIHEHO MOJHOCTBIO, HO HET JIOCTATOYHOr0 000CcHOBaHMs. VK npu BEpHOM pelIeHUH AOIyIleHa
BBIYHMCITUTENbHAS OINOKA WM HEAOYET, HE BIHUSIONMNN Ha TPAaBUIBHYIO MOCIEIOBATEIEHOCTh PACCYKICHHM.

21-25 6aJlJI0OB CTABUTCS, €CJAH 00y YAIIMMCST:

33}IaHI/IC BBIIIOJIHEHO YaCTUYHO HJIU C (baKTI/I‘IeCKI/IMI/I M BBIUHCINTEILHBIMA OIIMOKAMH.

0-16 6a110B CTAaBUTCS, €CJIH 00YYAKOIMMCSI:

3ajaHue He BBIIIOJIHEHO MJIM BBIOJIHEHO € OOJIBIINM KOJMYECTBOM (PAKTHUECKHUX U BBIUHM CIUTEIBHBIX OIIHOOK.

4.2.2.3. OneHo4HbIE CpeCTBA.

KoMmiekT THIOBBIX 327124 K 3a4€eTYy:

1. Pemnts KpaeBylo 3a/1aqy AJ1s1 OZTHOPOJIHOTO BOJIHOBOTO YPaBHEHUS

Ug = Uyxx, 0<X<2, U(t,0)=0, u(t,2) =0, u(0,x) =x(x-1), u(0,x)=0.

2 2
2. IIpuBecTn ypaBHEHHE K KAHOHMYECKOMY Buty X U — VYV U w = 0.



Pemmmts ypaBHEHHE B Kilacce 0000IMEHHBIX GyHKINAN ¥ = g (:X-':J

8%u 8%u | Bu
Haiitu pemenue ypaBHenus 2 = E}i’ﬁ + e 0, (¥ = 0), ynoBuersopsiomee yCIOBHIM
Ju .
H|}-:1 = 5, ™ = sin x.
¥ly=y

[IpounTerpupoBats ypaBHEHUE
Uy, — XU, +u=0
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K pabouell npoepamme OUCYUNTUHBL (MOOYIS)
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Iepeyens JuTepaTypbl, HeOOX0TUMOM AJIA OCBOCHHUS THUCUHUILIMHBI (MOLYJIs)

Hanpasnenne moarorosku: 44.03.05 - [lenarorndeckoe obpa3oBanue (C IByMs OIpOQIIIIMHU TOATOTOBKH)

[Ipoduins noaroroBku: Martemaruka u Gpusmka

Ksamudukanms BEITyCKHHKA: OaKaiaBp
®dopma oOydeHus: ouHas
S13bIK 00yUeHHs: pycCKuit

T'on Havana oOydgeHus mo oOpasoBaTenbHOHN mporpamme: 2024

OcHoBHas JuTEpaTypa:

1. Hepesmu, U. B. [Ipaktrkym 1o ypaBHEHHAM MaTeMaTHIeCKON GU3UKH : yaeObHoe mocodue / Y. B. lepepuy. — 2-¢
u3f., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 428 ¢. — ISBN 978-5-8114-2601-0. — Tekcr : snekTpoHHbii // JlaHs :
3NIEKTPOHHO-0nbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/212843

2. COopHHK 3agad 10 YpaBHCHUSIM MaTeMaTHUeCKoW (u3uku : yueOHoe mocobue / B. C. Bmagummupos, B. IL
Muxaiinos, T. B. Muxaitnosa, M. U. 1llabyuun. — 4-¢, u3n. — Mocksa : DUSMATIIUT, 2016. — 520 ¢. — ISBN 978-5-

0221-1692-3. — Tekcr : onekTpoHHBIH //  JlaHb : 3JeKTpoHHO-OMONMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/104995

3. TopmmHa. O. A. YpaBHeHHs MareMaTtwdeckoil ¢usuku : ydeOHoe mocodue / O. A. Topmmnra. — Mocksa :
NHOPA-M, 2020. — 59 ¢ - ISBN 978-5-16-108561-5. - Tekcr : oamekrtponHbli. - URL:

https://znanium.com/catalog/product/1089483

4. AOGppaxmaHoB, B. I'. YpaBHeHHs1 MaTeMaTHUECKOW (DPU3UKH: TEOPHSI U MPAKTHKA [ DIEKTPOHHBIN pecypc]: yaeOHOE
mocobue / coct. B.I'. A6npaxmanos, I'. T. Bynrakoa. — 2-e m3n., ctep. — Mocksa: ®JIMHTA, 2019. — 338 c. - ISBN
978-5-9765-1988-6. - Tekct : anexrponnsiii. - URL: https://znanium.com/catalog/product/1047468

5. Kapuesckwuii, M. M. Jlekuun 1o ypaBHeHusIM Maremaruueckoil pusuku / M. M. Kapuesckuii. — 4-e u3., crep. —
Cankr-IlerepOypr : Jlanb, 2023. — 164 c. — ISBN 978-5-507-46827-0. — Tekcr : aneKTpoHHBIH // JIaHb: JIEKTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/321200

6. Kapuesckuii, M. M. YpaBHeHust MaTeMaTH4ecKoil Gpu3nku. JlonosHuTeNbHbIE IaBbl : yueOHoe nocobue / M. M.
Kapuesckuii, M. ®. ITaBnoBa. — 2-¢ u3s., nomn. — Caunkr-IletepOypr: Jlans, 2022. — 276 ¢. — ISBN 978-5-8114-2133-6.
— Tekct : anekTpoHHbIi // Jlanb: anekTpoHHO-O0nbaroTeunas cucrema. — URL: https://e.lanbook.com/book/212288
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[Ipoduins noaroroBku: Martemaruka u Gpusmka
Ksamudukanms BEITyCKHHKA: OaKaiaBp

®dopma o0yueHust: ouHas

SI3bIk 0OyUeHUs: pyccKuit

T'on Havana oOydgeHus mo oOpasoBaTenbHOHN mporpamme: 2024

OcBocHHE MUCHUIUTHHBL (MOJIYJs) MpenrofiaraeT HCMIOJIb30BaHUE CICAYIONIEr0 MPOTPaMMHOTO OOECIeueHHs |
HH(POPMAIMOHHO-CITPABOYHBIX CHCTEM:

Kaspersky Endpoint Security mas Windows

Office Professional Plus 2010

office 365

OnektponHast oubnmorteynas cucrema «ZNANIUM.COM»

DnexTpoHHas 6ubnuoTevHas cuctema M3narenscta «JaHby

OnektpoHHas OubmuoTeyHas cucrema « KOHCYJIbTaHT CTyACHTa



