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Conep:xanue

1. [epeveHs MIAHUPYEMBIX PE3YJIBTATOB OOYUYCHHsS MO JUCIUILIMHE (MOJYIIO), COOTHECECHHBIX C IUIAHHUPYCMBIMH
pesynbratamu ocBoenust OIIOIT BO

2. Mecro nucturuivnel (Moayins) B ctpykrype OITOIT BO

3. O0bpeM TUCIUTUIAHBI (MOIYJIISI) B 3a4€THHIX €AMHALIAX C YKa3aHHEM KOJMUECTBA YaCOB, BEIICIIEHHBIX Ha KOHTAKTHYIO
paboTy oOyJaroImuXxcs ¢ mpernoaBaTesieM (1o BUAaM YIeOHBIX 3aHATHH) U Ha CAMOCTOSITEILHYIO pad0Ty 00yJarommxcs

4. CopmeprxaHue IUCIUILINHEI (MOIYJIS), CTPYKTYPHPOBAHHOE TI0 TeMaM (pasjiesiaM) ¢ yKa3aHHEeM OTBEIEHHOTO Ha HUX
KOJIMYECTBA aKaJIeMUYECKUX YacOB M BHIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKUH TUTaH KOHTAKTHOM U CAaMOCTOSITEIILHOW PabOoThI TI0 TUCITUTUTHHE (MOIYITIO)

4.2. ConeprxaHue OUCIHILTAHBI (MOTYJIS)

5. IlepeueHp yueOHO-METOJUYECKOTO OOECIEUYEHHS U CAMOCTOSTENFHONH PaboThl 00YYaIOIMXCS O JUCHUILINHE
(Momyio)

6. ®OHJI OIICHOYHBIX CPEJICTB MO TUCIUIUINHE (MOYJIIIO)

7. IlepedeHs TuTepaTyphl, HECOOXOIUMOM ISt OCBOCHHS JUCIUIUIAHBI (MOIYJIs)

8. Ilepeuens pecypcoB MHGDOPMAIMOHHO-TEICKOMMYHUKAIIHOHHOM ceTr "MHTepHEeT", HEOOXOIUMBIX 1T OCBOCHHS
JUCITUTUIUHBI (MOYJISI)

9. Meronnveckre yKa3aHUs sl 00yJaIOMIUXCS IT0 OCBOSHHUIO TUCTIATUIAHBI (MOIYIIS)

10. ITepedens HHPOPMAITMOHHBIX TEXHOJIOTHH, HCIIOIB3yEMBIX MPH OCYIIECTBICHUH 00pa30BaTEIBHOTO IpoIiecca Mo
TUCIHIUTHHE (MOJYII0), BKIFOYAst MEPEeYeHb MPOTrpaMMHOTO olectiedeHrsT M HH(GOPMAIIMOHHBIX CIPAaBOYHBIX CHCTEM (IIpH
HEO0OXOIUMOCTH)

11. Ommcanne MaTepuaIbHO-TEXHIICCKOH 0a3bl, HEOOXOMUMOMN AJIS OCYIIECTBICHUS 00pa30BaTEIHHOTO IPOIIecca Mo
JUCITUTUTAHE (MOTYJTIO)

12. CpenctBa aganTanud MpernofaBaHus JUCIHATUTAHBI (MOIYIISI) K MOTPEOHOCTAM 00YYarOIIUXCsl MHBATUIOB U JIHI] C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBS

13. Ilpunoxxenune Nel. GOHJT OLIEHOUHBIX CPEJICTB

14. TIpunoxenne Ne2. Ilepedens muTepaTypbl, HEOOXOIUMOMN AJISI OCBOEHHS TUCIUILUIMHEI (MO TyJIs)

15. Tpunoxenue Ne3. IlepeueHb HHGOPMAIMOHHBIX TEXHOJIOTHH, HCIOJIB3YEMbIX ISl OCBOCHHUS TUCIMILIHHBI
(Momyist), BKIIFOYAsI IEPEYCHb MPOrPAMMHOTO 00SCIIEYCHHUS ¥ HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy mucnumuinHel paspadortan(a)(u) mpodeccop, M.H. (momeHt) MuponoB A.H., momeHT, K.H. (IOIEHT)
Muposnosa JI.b. (Kadenpa MaTeMaTuku ¥ MPUKIAIHOW HHPOPMATUKH, OTACICHAE MATEMATHKH U €CTCCTBEHHBIX HAYK)

1. IlepeyeHb mNJIAHUPYEMBIX Ppe3yJbTATOB OO0y4YeHMS 10 [JAMCUMILIMHE (MOAYJI0), COOTHECEHHBIX C
IJIaHUPYyeMbIMH pe3yabTaTamu ocBoenuss OIIOII BO

OO0yyarommiicst, OCBOUBIIUH TUCIUTUTHHY (MOZYJh), JOIDKESH 001a1aTh CICTYOIIUMH KOMITETCHITHSIMH:

Iugp Pacmindposka
KOMIIETCHIIUH npuodperaeMoii KOMNeETeHINH
OIIK-8 CriocoOeH NMpOoeKTUPOBATH MEIarOTMYECKYIO JeATEIbHOCTh HA OCHOBE CIICIIMAIbHBIX HAYYHBIX 3HAHUH U

[pe3yJIbTaTOB UCCIIEAOBAHUI

OIlK-8.1 3HATH TEXHOJIOTHH MPOSKTUPOBAHMUS MIEJArOTMYECKOH IEATENHHOCTH Ha OCHOBE CIEIIMAIbHBIX HAYYHBIX
BHAHWI U Pe3yJIbTAaTOB UCCIIEeIOBAaHUI

OIIK-8.2 'YMETb MPOEKTUPOBATh NMEAArOTMYECKYI0 JESATEIILHOCTh HA OCHOBE CIICLIMANIbHBIX HAYyYHBIX 3HAHUU U
[pe3yJIbTaTOB UCCIIEA0BaHUI

OIIK-8.3 BJ'Ia,I[eTB CIIOCOOHOCTBIO MNPOCKTUPOBATH NEAArOrMYCCKYH0 ACATCIBHOCTL Ha OCHOBC CICHHUAJIBHBIX
HAay4YHbIX 3HAaHUHN U PE3YIbTATOB I/ICCJ'Ie,I[OBaHI/Iﬁ

OOyyarouuiicsi, OCBOUBIINIT JUCHHUIUIMHY (MOJYJIb):

JlomkeH 3HATh:
OCHOBHEBIC MTOHATHUS M (DAKTHI TECOPHH UHTETPATLHBIX YPAaBHEHHI, OTIPEICIICHIU U CBOUCTBA MaTEMAaTHICCKAX OOBEKTOB B
9TON 00NIacTH, POPMYITHPOBKH YTBEPKIACHUH, METOIBI X JOKa3aTEIECTBA, BO3MOXKHBIE c(hephl X MPIITOKCHHH.

JloJDKeH yMmeTh:
peuaTth 3aJa491 BIYUCIUTEIILHOTO U TCOPETUICCKOTO XapaKTepa, CBA3aHHBIC C MHTCTPAJIbHBIMU YPABHCHUSIMMU.

JlomxeH BlaneTh:
MaTeMaTHYECKUM alapaToM TEOPUH WHTETPATbHBIX, METOIAMH PEIICHHS 3a1a4 U JOKA3aTeLCTBA YTBEPKICHUN B dTOU
00acTH, HaBBIKAMH PEIICHUS MPAKTHICCKHUX 32129 C TIOMOIIBIO MHTETPATBHBIX YPaBHCHHN.

2. Mecto qucuumiunsl (MoayJs) B ctpykrype OIIOII BO

Hannas aucuuruinHa (Moaysis) BkaroueHa B pasgen "B1.B.JIB.07.01 duciumiusel  (MOaynu)" OCHOBHOU
npodeccuoHanbHOM  oOpazoBatenbHON mporpammbr  44.04.01 "Ilemarorumueckoe oOpaszoBanue (MaTemaTH4eckoe
oOpa3oBaHue)" U OTHOCUTCA K 4acTH, (OpMUPYEMOl YIaCTHHKaMHU 00pa30BaTEIbHBIX OTHOIICHHUHN.

OcBamBaetcst Ha 2 Kypce B 4 cemectpe.

3. O0nem JAUCHUIIJIMHbI (MO}IyJ’lﬂ) B 3a4Y€THBIX €¢AMHHMIAX C YKa3aHUEM KOJUYECTBA YaCOB, BBIACJICHHbLIX HA
KOHTAKTHYIO paﬁoTy oﬁyqaloumxcn C nmpenogaBartejieM (l'lO BUJ1aM yqeﬁm)lx 3aHﬂTPli;l) H HA CAMOCTOATEIbHYIO paGOTy
o0yuarommxcst

OO6m1ast TpyA0EMKOCTh TUCIUIUIMHBI COCTABIIACT 2 3a4eTHBIX(bIe) ennHuI(bl) Ha 72 Jaca(oB).

KonrakTHast padora - 18 waca(oB), B ToM umciie Jekuuu - 8 uaca(oB), nmpaktudeckue 3aHstusi - 10 uaca(oB),
nabopaTtopHbie paboTs - 0 yaca(oB), KOHTPOJIb CAMOCTOSATEILHOM paboThI - 0 yaca(oB).

CamocrostenbHas padota - 50 yaca(oB).

Kontpons (3auér / 3x3ameH) - 4 yaca(oB).

®dopma MpoMeKyTOUHOTO KOHTPOJISI TUCLUIIIIMHBL: 3a4eT B 4 ceMecTpe.

4. Copeprxanue JUCHHIUIMHBI (MOAYJI51), CTPYKTYPHPOBaHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHEM OTBEIEHHOT0
HA HUX KOJIHYECTBA AKA[EMHYECKUX YACOB U BUIOB Y4eOHBIX 3aHATH I

4.1 CTpyKTypa ¥ TeMaTH4eCKHii NJIaH KOHTAKTHOW U CAaMOCTOSITeJIbHOI PadoThI MO JUCHHILINHE (MOIYJII0)



Buasbl 1 yachbl
C KOHTAKTHOM padoThl,
e HX TPYJ0€MKOCTh CamocTost
(B yacax)
N Paszagenn! IUCHUIIMHBI / M TeJbHas
MOTYJIst ec adoTa
ay. Jlekn IIpakTnn Jlabopa paoor
Tp - YeCcKHue TOPHBIE
3aHATHA | padoThI
1 Tema 1. MHTerpansHele ypaBHeHus dpenronsma. 4 4 4 0 20
2. |Tema 2. nTerpanbHble YpaBHEHHUS! C DPMHUTOBBIM SIIPOM. 4 4 6 0 30
Htoro: 72 4. (13 HUX 4 9. KOHTPOJIb) 8 10 0 50

4.2 CoaepxkaHue TUCHHUILUIMHBI (MOIYJI51)
Tema 1. HHTerpaibHbie ypaBHeHust @pearoabma.

WuTerpanbHble ypaBHEHUS C HENpepbIBHBIM sapoM. lloBropHble siapa. Pe3zonbBeHTa. YpaBHeHus Bonbreppa.
VYpaBHEHHs C MOJSPHBIM SIPOM. YpPaBHEHHS C BBIPOXKAEHHBIM AapoM. Teopembl @penronsma. CiencTBUS U3 TeOpeM
Opearonsma. Teopembl Openronbpma Uisl ypaBHEHUM € IOJISPHBIM SAPOM.

Tema 2. HHTerpajbHbIe ypaBHEHHUS ¢ IPMHUTOBBIM SAPOM.

WHTerpanbHble ypaBHEHHUs C HENPEPBIBHBIM DPMUTOBBIM AapoM. Jlemma Apuena. VHTerpanpHble ypaBHEHHS C
SPMHUTOBBIM MOJAPHBIM siapoM. Teopema I['mnpbepra — IlImuara anst SpMHTOBa HENpEpBHIBHOTO sapa. bunmHelHoe
pa3ioXeHue MOBTOPHBIX fAnep. buinHeiiHoe pa3iiokeHHe SPMHUTOBA HENPEPHIBHOTO sAnpa. PemieHre HEOTHOPOIHOIO
YPaBHEHHS C 3PMHUTOBBIM HENPEPBIBHBIM s,ipoM. [losioxkurenbHO onpenesneHHble sapa. Pacnpoctpanenue teopuu ['unbpbepra
— IImMunaTa Ha ypaBHEHHS C )PMUTOBBIM MOJAPHBIM apoM. Teopema Exntua. Meton Kennora. Teopema Mepcepa. @yHkuus
I'puna. Ceenenue 3anauu lltypma — JInyBuiis kK uHTErpanibHOMY ypaBHeHHI0. Teopema CTekioBa.

5. IlepeyeHb Y4YeOHO-METOAMYECKOr0 OOGECTEYEHHSI JUIS CAMOCTOSITEIbHON pPadoThl 00y4YarOmUXcsl 1O
JUCHUNIUHE (MOIYJTI0)

CamocrosarenpHas pabora o0OydyaroIIMXCS BBIIOJMHSIETCS MO 3aJaHHI0 M IPH METOIMYECKOM PYKOBOJICTBE
IpernoaBaTessi, Ho 0e3 ero HemocpeACTBEHHOTo yuyacTus. CaMocTosTenbHas paboTa noApa3aenseTcs Ha CAaMOCTOSTEIbHYIO
paboTy Ha ayTUTOPHBIX 3aHATUAX U Ha BHEAYJUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CamocTosiTenbHas paboTta 00ydaromuxcst
BKJIFOYAET KakK IOJIHOCTBIO CAMOCTOSITEIbHOE OCBOCHHE OTAEJIBHBIX TeM (pa3zesioB) JUCUUIUIMHBI, TaK U MPOPabOTKy Tem
(pazzenoB), ocBaMBaeMbIX BO BpeMs ayJUTOpHON paboTel. Bo BpeMs camMoCTOATENbHON paboThl 00ydaromuecs YUTaloT U
KOHCIIEKTHPYIOT yueOHYI0, HAy4YHYIO M CHPABOYHYIO JINTEPATYPY, BBHINOIHSIOT 3a/laHMs, HAllpaBIEHHbIE HA 3aKpeIjIcHUE
3HAHUH ¥ OTPAOOTKY YMEHHUH M HaBBIKOB, TOTOBATCS K TEKYIIEMY W IPOMEKYTOYHOMY KOHTPOJIIO 110 JUCIUILINHE.

OpraHuzanus caMOCTOATENBHOW paboThl 00yUaloMmuXCs peryIaMeHTHPYEeTCs HOPMAaTUBHBIMHU JOKYMEHTaMH, Y4eOHO-
METOJIMYECKOH JINTepaTypoil M 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYPCaMH, BKITFOUAs:

[Topsimox opraHM3allid M OCYIIECTBICHHS O0Opa30BaTEIbHOM IEATENBHOCTH IO 00pa3oBaTelIbHBIM IPOTpaMMamM
BBICIIIETO O00pa3oBaHMS — MporpaMmaM OakajgaBpuara, IIporpaMMaM CIIEIMaNTeTa, IPOTrpaMMaM MarucTparypsl
(yTBeprkaeHHBIH prKa3oM MUHHCTEPCTBA HAYKH U BhIcIIero oopasoBanus Poccuiickoit @enepanuu ot 6 ampens 2021 rona
Ne 245)

YcTaB penepaabHOro rocy1apcTBEHHOTO aBTOHOMHOTO 00pa3oBaTensHoro yupexaeans «Kazauckuii (IIpuBosmkckmin)
(enepabHBII yHUBEPCUTET»

ITpaBuna BHyTpEeHHETO pacropsiaka (efepajbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIET0 NpodeccrnonaibHOro oobpasosanus «Kaszanckuii (IIpuBoimkckuil) dhempepanbHbI YHUBEPCHTET

JloxansHable HOpMaTHBHBIE akThI Kazanckoro (IIpuBomkckoro) dheaepaqbHOrO YHUBEPCUTETA

6. PDoH/I OLIEHOYHBIX CpeaACTB IO TUCHMIJIMHE (MO}]yJ’llO)

(DOH,H OLCHOYHBIX CPEACTB IO JUCIUIIIIMHE (MOﬂyJ'IIO) BKJIFOYAC€T OLICHOYHBIC MAaTEPpUaJIbl, HAIIPAaBJICHHBIC HA TIPOBCPKY
OCBOCHHUA KOMHCTGHHHﬁ, B TOM YHCJIC 3HaHPII>i, yMCHI/Iﬁ W HABBIKOB. (DOHL[ OLCHOYHBIX CPCACTB BKJIOYACT OLUCHOYHLIC
CpCACTBA TCKYLICTO KOHTPOJIA U OLICHOYHBIC CPEICTBA HpOMe)KyTO‘IHOﬁ aTTeCTaluu.

B (hoH/e OIICHOYHBIX CPECTB COACPIKUTCS CIEAYIOIAas HHPOPMALIUS:

- COOTBETCTBUEC KOMIICTCHIUH IUTAHUPYEMBIM Pe3yJIbTaTaM O0yYEHUS M0 TUCIUIUTAHE (MOJYJIIO);
- KpUTEpUH OLICHUBAHHS CHOPMHUPOBAHHOCTH KOMITETCHIIHH;

- MeXaHu3M (HOPMHPOBAHHS OICHKH TI0 AUCIHUILIHHE (MOIYIIIO);

- OMHKCAaHUE NOPS/IKA MPUMEHEHHS 1 IPOLIEAYPbl OLCHUBAHMUS ISl KAYKIOTO OLIEHOYHOI'O CPE/ICTRA,



- KpUTEPHUH OLIEHUBAHUSA IS KAKJOTO OLIEHOYHOTO CPEJICTBA;

- CcoAep)kaHWE OICHOYHBIX CPEICTB, BKIIOYas TPEOOBAaHMS, NpPEABABISICMbIE K IEHCTBUSAM OOYyJarol[ixcs,
JIEMOHCTPHPYEMBIM pe3yJIbTaTaM, 3aJaHNs Pa3IIIHBIX THIIOB.

@DoH/T OLIEHOYHBIX CPEACTB MO AUCHUILTHHE HaxoauTcs B [Ipunoxennn 1 x mporpaMme TUCHUATUTHHEL (MOIYIIIO).

7. llepeyeHs JuTEPaTypPbl, HEOOXOAMMOH /IJIS OCBOEHUS AUCUMIJIMHBI (MO1YJ151)

OcBoeHNE TUCHHIUIMHBI (MOZYJA) TpeAroyiaraeT M3ydeHne y4deOHOW nmrTepaTypsl. JluTeparypa MoxeT OBITh
JTOCTYTIHA 0OYYAaIOIINMCS B OJHOM H3 IBYX BapHaHTOB (JINOO B 00OMX M3 HUX):- B AIIEKTPOHHOM BHJE — Y€pe3 ANEKTPOHHEIC
OnOIMOTEYHBIE CHCTEMBI HA OCHOBAHNH 3aKII0UeHHBIX KDY 10roBopoB ¢ mpaBooO1agaTensivMu;

- B me4aTHOM Buze — B Hayunoii 6ubnmoteke Enabysxckoro macTnTyTa KOVY. O0yUarommecs moay4amT yaeOHyo
IUTEpaTypy Ha a0OHEMEHTE 0 YUTATEIbCKIM OMJIETaM B COOTBETCTBHH C IIPaBHIIaMU MOJIb30BaHus HaydHolt 6MOmoTeKoi.

ONeKTpOHHBIE U3AAHUS AOCTYITHBI JUCTAHIIMOHHO U3 JIFOOO0H TOYKH IIPU BBEJCHUH 00YJaOIIMMCS CBOETO JIOTHHA U
napojs OT JIMYHOTO KaOWHeTa B cHCTeMe «DJEKTPOHHBIM yHHMBepcHTeT». IIpM HMCIIONb30BAaHMM NEYATHBIX HM3JAHHUN
OubIoTeYHBIN (POHA NOJDKEH OBITh YKOMILUIEKTOBAH MU U3 pacueTa He MeHee 0,25 sk3eMIuisipa Ha Kax10ro 00y4aromerocs
13 4uciia JIui, OTHOBPEMEHHO OCBaWBAaIOMIUX JaHHYIO JUCHUIUINHY

[epeuenp auTeparTypbl, HEOOXOIUMOW IJIsl OCBOSHHUS JUCHUMIUIMHBI (MOZyIsi), Haxoaurcs B [Ipunoxenun 2 x
paboueld mporpamme AUCHMILIMHBL. OH TOMJIEKUT OOHOBJICHHUIO NPU HW3MEHEHHMH YCIOBHH J1oroBopoB KOV ¢
npaBooOnaaTeNs MU DJICKTPOHHBIX M3JaHWH M NpPU HM3MEHEHWH KoMmIulekToBaHus (ounoB HayuHoit Oubnmorexu
Enabyxckoro maCTHTYTa KOV,

8. Ilepeuens pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHMKAUMOHHON ceTH «VHTepHET», HEOOXOAUMBIX ISl
OCBOEHMS JUCHUNIMHBI (MOIYJIs1)

BecratHblii pecypc s ctyaentos — http://math24.ru/calculus-list.html
O6pa3oBarenbHbIM MaTeMaTHueckuii cait — https://eqworld.ipmnet.ru/indexr.htm

O6pa3oBarenbHbIM MaTeMaTHUeCKui caiit — http://www.exponenta.ru/
VueGubie Matepualsl - http://math.fizteh.ru/study/

9. MeToanyeckue yKa3zaHus /sl 00y4al0IMXCs 10 OCBOECHHMIO JMCHUIIIMHbBI (MOAYJIs)

Bun pa6or MeTtoauyecKue peKoMeHaaluu

JIEKITHH W3yuyeHne IUCHUIUIMHBI TPEOYET CHCTEMAaTHYECKOTO M MOCIIEI0BATEILHOTO HAKOIUICHNST 3HAHUM,
CJIeIOBATEIILHO, MIPOITYCKH OT/IENBHBIX TEM HE ITO3BOJISIOT ITyOOKO OCBOMTH MpeameT. VIMeHHO nmo3tomy
KOHTPOJIb Ha/I CHCTEMAaTHIECKOH pabOTOMH CTY/ICHTOB BCET/Ia HAXOANTCS B IEHTPE BHUMaHMS KageIphl.
CryneHTaM HEOOXOUMO:

- Tiepest KaXKI0M1 JIEKIHel MpocMaTpuBaTh pabodyIo MPOrpaMMy AUCHUILTHHEL, YTO TIO3BOJHUT
COKOHOMHTH BpEMs Ha 3aIIMCHIBAHHUE TEMBI JIEKIINH, €€ OCHOBHBIX BOIIPOCOB, PEKOMEH Ly eMOH
JUTEPATYPBI;

- Ha OTJEJbHBIC JICKIIMN IPHHOCUTH COOTBETCTBYIOIUI MaTepHan Ha OyMa)XHbIX HOCUTEISX,
MIPECTaBICHHBIN JIEKTOPOM Ha ITOpTaJIe WM MPHUCIAHHBINA Ha 3JIEKTPOHHBIN OYTOBBIH AITUK TPYIIIIHI
(Tabmunpl, rpaduKy, CXEMBl); JAHHBIA MaTepHual OyaeT 0XapaKTepH30BaH, IPOKOMMEHTHPOBAH,
JIOTIOJIHEH HETIOCPEICTBEHHO Ha JIEKIUH;

- Iepe]T OYepeTHON JIeKIIeil He00X0ANMO TPOCMOTPETH IO KOHCIIEKTY MaTeprall IpeAbIIyIei JIeKIHH.
[Ipu 3aTpyAHEHUAX B BOCHPUATHH MaTepHaia ClIeayeT 0OpaTHTHCS K OCHOBHBIM JINTEPATyPHBIM
ncroyHrnkaM. Ecnm pazobpartbes B MaTepuane oIsiTh He yIaI0Ch, TO O0OpaTHTECh K JIEKTOPY (110 rpaduky
€ro KOHCYJIbTAallMi) WM K NPEI0oAaBaTeNio Ha NpPaKTHYECKUX 3aHaTHsIX. He ocraBisiite OesbIX msTEH B
OCBOEHMHU MaTepHania.

MIPAKTUIECKHE | - MPUHOCHUTH C cOO0H PEKOMEHIOBAHHYIO MTPEToiaBaTeIeM JTUTepPaTypy K KOHKPETHOMY 3aHATHIO;
3aHATHUSL - 10 0YEePETHOTO MPAKTHYECKOTO 3aHATHS TI0 PEKOMEHIOBAHHBIM JIMTEPATYPHBIM UCTOTHHKAM

pOpadoTaTh TECOPETUICCKUN MaTEPHUAN, COOTBETCTBYIOIICH TEMBI 3aHATHS,

- IIPH TIOJITOTOBKE K MPAKTUYECKUAM 3aHITHAM CIIEIyeT 00513aTeIbHO UCIIOIB30BaTh YICOHYIO

JIUTEPATYPY,

- B HayaJe 3aHATUHN 3aJaTh MPENoJIaBaTeII0 BOMPOCH 10 MaTepraly, BbI3BaBLIEMY 3aTPYJHEHHS B €T0

[MOHUMAHUH U OCBOEHUU MPU PELIECHUH 3a/1a4, 3aJaHHbIX JJI1 CAMOCTOSTENILHOTO PELICHHUS;

- B X0JIe CEMUHAapa JaBaTb KOHKPETHBIE, YETKHE OTBETHI IO CYIIECTBY BONPOCOB;

- Ha 3aHATHUU JOBOAMTH KAKIYIO 3a7auy 10 OKOHYATEIbHOI'O PELIEHUS, IEMOHCTPUPOBATh IOHUMAHUE

MIPOBECHHBIX PACUETOB (aHAIN30B, CUTYAIIHi), B CITydae 3aTPyJTHCHHH 00paIaThCs K MPerno1aBaTelio.



http://math24.ru/calculus-list.html
https://eqworld.ipmnet.ru/indexr.htm
http://www.exponenta.ru/
http://math.fizteh.ru/study/

CryzneHTam, NpOITyCTUBIINM 3aHATHS (HE3aBUCHMO OT IIPUYHH), HE UMEIOIIUE MMCbMEHHOTO PEILICHUS
3a[a4 WIK He NOJArOTOBUBIIKECS K JaHHOMY IIPaKTUUYECKOMY 3aHITHIO, PEKOMEHIYEeTCsI He T03XKe YEM B
2-HeJeTbHBIN CPOK SIBUTHCS Ha KOHCYJIHTAIMIO K TIPETIOIAaBATEII0 U OTYUTATHCS MO TEME, U3ydaBIIeics
Ha 3aHATHU. CTYIEHTBI, HE OTYMTABLIMECS 110 KX/0H HE MPOpabOTaHHOW UMM Ha 3aHATHUIX TEME K
Havally 3a4€THOM CECCHH, YITyCKalOT BO3MOXHOCTD ITOJy4UTh MOJ0>KEHHBIE Oaibl 32 paboTy B
COOTBETCTBYIOIIEM CEMECTPE.

camoctos- | CaMocTosiTenbHas paboTa CTyIEHTOB BKJIFOYAET B ceOs BHIIIOJIHEHUE Pa3IMuHOTO PO/ia 3a/laHHH,
TesIbHasl paboTa| KOTOpblE OPUEHTHPOBAHKI Ha OoJiee NIyOOKoe YCBOSGHHE MaTepraia u3ydaeMoi Jucuuingb!. [1o
K101 TeMe yaeOHOH TUCIUIUIMHBI CTYACHTaM IpeIaraeTcs MepeueHb 3aJaHnui ISl CAMOCTOSTEIbHOM
paboTsl. K BEIOTHEHHIO 3a1aHUH TSI CAMOCTOATENILHON PaOOTHI IPEABSIBISIOTCS CICIYOIINE
TpeOOBaHNUS: 3aJaHNS JOJKHBI HCTIOJHITHCS CAMOCTOSITENIEHO M IPEICTABIISATECS B YCTAHOBIICHHBIH
CPOK, a TAK)K€ COOTBETCTBOBAThH YCTaHOBJIEHHBIM TPEOOBAHHUSM IO O(OPMIICHHIO.

3aqer 3ader HaIeJIeH Ha KOMIUIEKCHYIO TPOBEPKY OCBOCHUS AUCIMIUINHEI. 3a4€T MPOBOJHUTCS B yCTHOW MITH
IIICbMEHHOH (popMme 1o OnieTaM, B KOTOPBIX COIEPIKaTCsl BOIPOCH! (3aaHK) II0 BCEM TeMaM Kypca.
OOyuaromemycst 1aércst BpeMs Ha MOAroToBKy. OLEHNBAETCs BIaJCHUE MAaTEPHUAJIOM, €T0 CUCTEMHOE
OCBOEHHE, CIIOCOOHOCTh IPHMEHSThH HY>KHbIC 3HAHWSI, HABBIKA M YMEHHS MIPH aHAIN3E IPOOIEMHBIX
CUTYaIlMi ¥ PELICHUH NPaKTHIECKUX 3a1aHHH.

10. Ilepeyenp WHGPOPMALMOHHBIX TEXHOJOTMi, HCHOJb3YyeMbIX IPH OCYHIEeCTBJEHHH O0O0pPa30BATEJLHOIO
npouecca mo JUCHUIUIMHE (MOIYJI0), BKJIWYAS INepedeHb NPOrPaMMHOr0 odecrnedyeHusi U1 MHGOPMALUOHHBIX
CIPABOYHBIX cUCTEM (MPU HEOOXOIUMOCTH)

[lepeyeHp WHPOPMAIMOHHBIX TEXHOJOTHHA, HCHOJIB3YEMBIX MPU OCYIISCTBICHHH O0pa30BATEIBHOTO IpoIecca 0
TUCIUIUIAHE (MOMYINIO), BKIIOYAs IEPEeYCHb MPOTPAMMHOTO OOecIiedeHHs W WH(POPMANHNOHHBIX CIPABOYHBIX CHCTEM,
npezcrasieH B [Ipunoxkennn 3 k paboueii mporpaMme JUCIUTUTAHBL (MOTYIIS).

11. Onucanue MaTepHaJbLHO-TEXHMYeCKOl 0a3bl, He0OXOAMMON /Il OCYLIeCTBJIeHHMSI 00pa3oBaTeJbLHOr0
npouecca no JMCHUIINHe (MOAYJII0)

VYuebnast aymuropust Ne 82 (423600, Pecniyonuka Tatapcran, r. EmaGyra, yi. Kasauckas, a. 89) mis nposeneHust
3aHATHH JIEKIMOHHOTO THUIIA, 3aHATHH CEMHWHAPCKOTO THIIA, TPYNIOBBIX M MHIAWBUAYaJIbHBIX KOHCYJbTAlMH, TEKYIIETO
KOHTPOJISL ¥ TPOMEXyYTOUHOH arrectannu. Kommiekr mebenn (mocamounsix Mect) 48 mr. Kommexr mebenn (mocagouHbIX
MecT) Ui mpenogaBatens 1 mr. MenoBast nocka HacteHHas 2 mT. TpuOyna 1 mr. Ilpoextop EPSON EB-535W 1 mT.
WuatepaktuBHas mocka EliteBoard WR-84A10 1 mr. HoytOyk ICL Pil55 1 mr. Be6-kamepa 1 mr. Beixon B UnTEpHeT,
BHYTPHBY30BCKasi KOMIIBIOTEPHAsI CETh, IOCTYII B 3JIEKTPOHHYIO0 HH()OPMALIMOHHO-00pa3oBarensHyto cpexy. Habop yuebHo-
HarJISAHBIX TOCOOMH: KOMIUIEKT MPE3eHTAIMi B 2JIEKTPOHHOM (hopMaTe Mo MpernojaBaeMoi JUCHUILIHHE 3-5 1IT.

Yyebnas ayautopust Ne 60 (423600, Pecniy6nuka Tatapcran, r. Enabyra, yn. Kazanckas, n. 89) mis mpoBeneHus
3aHATUH JIEKIMOHHOTO THIIA, 3aHATHH CEMHUHApCKOTO THIA, IPYNIOBBIX M HMHIAMBHIYAJIbHBIX KOHCYJIBTAIMH, TEKYyIIEro
KOHTPOJISI U MPOMEKXYTOYHON aTTECTAallMH, MOMEILICHHE IS caMOoCTosTenbHOI pabotsl. [lnomans 73,4 xB.M. Kommiexr
Mebenn (mocagodnsix MecT) 29 mt. Komriekt mebenu (ocafouHbIX MecT) Ut npenogaBatens | mt. KoMmsroTepHbIN Ki1acc:
Komnsroteps! intel core i5 15 mr. MonruTops! ViewSonic 22d 15 mrT. Ilpoexrop EPSON EB-535W | mt. MHTEpaKkTHBHAS
nocka [QBoard DVT TNOS2 1 mr. Tpubyna 1 mr. Konpunmonep 1 . Hactennsie noxn ku 6 mr. llIkad nByxcTBOpUaThlii
nonkamu 1 mr. Be6-kamepa 1 mT. Beixon B MHTEpHET, BHYTPHBY30BCKasi KOMITBIOTEPHAs CETh, JIOCTYI B AJIEKTPOHHYIO
nH(opMaMoHHO-00pazoBaTesbHyI0 cpeny. Habop y4eOHO-HATIAIHBIX TOCOOMIT: KOMITIEKT IpEe3eHTalnil B SJIEKTPOHHOM
(dhopmaTe mo npenoaBaeMoi QUCHUILTNHE 3-5 1T,

12. CpeacTtBa ajanTanuu NpenofAaBaHis AMCHUILIMHBI K MOTPEOHOCTAM 00y4alolINXcsl HHBAJIHIOB H JIHI C
OrPAaHHYEHHBIMHU BO3MOKHOCTSIMH 30POBBS

[Tpn HeoOX0AMMOCTH B 00pa30BaTEILHOM IPOIECCe TPUMEHSIIOTCS CJIETyIONHE METOJIBI U TEXHOJIOTHH, 00JIerYatoIine
BOCHPUSATHE HHPOPMAIMU 00yYaIOIMMUCS WHBAJIMAMH U JIMIIAMH C OT'PAaHUYECHHBIMH BO3MOXKHOCTSIMU 3/10POBBSI:

- CO3JaHMEe TEKCTOBOW BepCHM JIOOOT0 HETEKCTOBOTO KOHTEHTa U1 €ro BO3MOXHOTO NPeo0pa3oBaHHSA B
JIbTepHATHBHBIE (POPMBI, y100HbIE AJIsl PA3JIMYHBIX I10JIb30BATEICH;

- CO3JaHWe KOHTEHTa, KOTOPBIH MOXKHO MPEACTAaBUTh B PA3MUYHBIX BUAAX O€3 MOTEpH NAaHHBIX WIH CTPYKTYPEHI,
MPEIyCMOTPETh BO3MOXKHOCTH MAacIITaOMpOBaHMSA TEKCTa W M300pakeHM Oe3 TOoTepum KadecTBa, IMPEIyCMOTPETh
JOCTYIIHOCTh YIPAaBJICHUS KOHTEHTOM C KJIaBHATYpPhl;

- CO3JIaHME BO3MOKHOCTEH ISl 00YYarOIIUXCsl BOCIPHHIMATE OHY H Ty K€ HH(OPMAIHIO U3 PAa3HBIX HCTOYHUKOB -
HApUMep, TaK, YTOOBI JIUIAa C HAPYUICHUSAMH CIyXa HOJIy4ald HH(POPMANHUI0 BU3yalbHO, C HAPYIICHUSAMHU 3PCHUS -
ayIualibHO;



- IpUMEHEHHUE TIPOTPAMMHBIX CPE/ICTB, 00ECTIEYNBAIOIITIX BO3MOKHOCTh OCBOCHHS HABBIKOB M YMEHHUH, POPMHPYEMBIX
JUCHUTUIMHOW, 3a CY€T albTCPHATHUBHBIX CIOCOOOB, B TOM YHCIC BHUPTYaJbHBIX JA0OPATOPHA M CHMYJISIIHOHHBIX
TEXHOJIOTUH;

- IpUMEHEHHNE AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH IS IIepeiaun HH()OPMAIHH, OPTaHU3AIIUH PA3THIHBIX
(hopM MHTEPAaKTUBHOW KOHTAKTHOW PabOThI OOYYAIOIIETOCs C MPEIojaBaTeieM, B TOM YHCIIC BEOMHAPOB, KOTOPHIE MOTYT
OBITh KCIIOJB30BAHBI I TPOBEACHHS BHUPTYAIbHBIX JICKIIMHA C BO3MOXHOCTBIO B3aUMOJICHCTBUSA BCEX YYAaCTHHKOB
JUCTAHIIMOHHOTO OOYYCHHUS, MPOBCACHUS CEMHUHAPOB, BBICTYIUICHHS C JOKJIAJaMH M 3allUThl BBIMTOJHCHHBIX PadoT,
MPOBEICHUS TPSHUHTOB, OPTaHU3AI[NH KOJJICKTHBHOM paboOThI;

- IPUMCHCHUE JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH I OpraHU3aIluH (POPM TEKYIIETO H MPOMEKYTOTHOTO
KOHTPOJIS;

- YBEIMYCHHE MPOJODKUTESILHOCTH CIAYH O0YYAIOIIMMCS HHBAIHIOM HJIH JIUIIOM C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU
3I0pOBbsI POPM IPOMEKYTOYHOH aTTECTAIMH IO OTHOUICHHIO K YCTAHOBJICHHOM MPOIOJIKUTEIBHOCTH HX CIIAYH:

- IPOIOJDKUTEIILHOCTH CIa4M 3a4€Ta UITK DK3aMeHa, MPOBOJIUMOTO0 B TUCEMEHHOM (hopMe, - He Ooliee ueM Ha 90 MUHYT;

- IPOIOJDKHUTEIFHOCTH ITOATOTOBKH 00YYArOMIErocs K OTBETY Ha 3a4€Te WITH IK3aMeHe, IIPOBOANMOM B YCTHOH opme,
- He OoJyiee yeM Ha 20 MHUHYT;

- IPOJOJDKUTEIHHOCTH BRICTYIDICHUS 00YYArOIIErocs IIPH 3alIiTe KypCOBOH pabOTHI - He Ooee 4eM Ha 15 MHUHYT.

[Iporpamma cocraBieHa B cootBeTcTBHU ¢ TpeboBanusaMu @PI'OC BO u yueOHBIM mutaHOM 10 HampasieHuto 44.04.01
"TTemarormueckoe 00pa3oBaHue" U MarucTepckoi mporpamme "MaTtemaTrdeckoe oOpa3oBanue".
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1. CooTBETCTBHE KOMITETEHITHH IJIAHUPYEMBIM pPe3yJibTaTaM 0OyUISHHS 10 TUCIUTUTHHE (MOYJITIO)

Kox u nHaumenoBanue | MHAMKATOPBI AOCTHKEHHsI KOMIeTeHUHH s | OueHo4HbIe cpeacTsa TEeKyILero

KOMIICTeHIIUH AAHHOM TUCHMILTAHBI KOHTPOJIA " NMPOMEKYTOYHOM
arrecTaluu

OIIK-8 Bnaners 3HaTh TEXHOJIOTUH npoekTupoBanus | Tekylui KOHTPOIIb:

HABBIKAMHU KPUTUYECKOIO | MEJAarOrM4ecKOd  JeATENBHOCTH HAa  OCHOBE | YCTHBIU ONPOC IO TEMaM:

aHanu3a  NpoOJEMHBIX | CIENHMANBHBIX Hay4YHbIX 3HAHUW M pe3yipraroB | Tema 1. HHTerpanbHble  ypaBHEHUS

CUTyallUd Ha  OCHOBE | MCCICIOBaHUI. ®pearonabma.

CHCTEMHOTO IOOX0ma H
ONpEENICHUsI CTpaTeruu
NeWCTBUMN histd
JIOCTHKEHUS
MOCTaBJICHHOM LIEIH.

YmeTs MIPOEKTUPOBATH Hearorn4eckyo
JEATETPHOCTh HA OCHOBE CHEIMAIBHBIX HAYJHBIX
3HAHUH U pe3yJIbTATOB UCCIICJOBaHUM.

Bnanets CIIOCOOHOCTBIO MIPOEKTUPOBATH
MEJarornyeckyro  JEsTeIbHOCTh Ha  OCHOBE
CIIEMAIBbHBIX HAYUYHBIX 3HAHUH U PE3YJIbTATOB
HMCCJIEIOBAHUM.

Tema 2. HHTerpanbHble ypaBHEHHS C
9PMUTOBBIM SJPOM.
[MucemenHas paboTa Ha TEMBI:
Tema 1. UMHTerpanbHele
®penroabpma.

Tema 2. VHrerpanbHble ypaBHEHUS C
9PMHUTOBBIM SPOM.

ITpomexyTodHas aTTecTanus:

3a4er.

YpaBHEHHSA




2. Kpurepun oniearBanusi chOpMHUPOBAHHOCTH KOMIIETCHIIAH

MPUHIUIIOB HAYYHOTO
MIO3HAHUS U PE3yIbTATOB

MPUHIUIIOB HAYIHOTO
MO3HAHUS U PE3yIbTaTOB

MPUHIUIIOB HAYIHOTO
MO3HAHMS U PE3yIbTATOB

Komme 3aurteno He 3auteno
TeHuus | Boicokuii ypoBeHb | CpenHuii ypoBenb | Huzkmii ypoBenb | Hu:ke moporosoro
(0OTJINYHO) (xopo1uo) (yA0BJ1€TBOPUTEJIBHO) YPOBHS

(86-100 6an10B) (71-85 6an10B) (56-70 6a110B) (Hey10BJIeTBOPUT
eJIbHO)
(0-55 6aas10B)
OIIK-8 | 3HaeT cOBpeMECHHBIC 3HaeT OCHOBHBIE 3HaeT oTaeIbHbIE He 3Haer
TEXHOJIOTHH COBPEMCHHBIC TEXHOJIOTHU COBPEMEHHBIE TEXHOJIOTUH | COBPEMEHHBIE
MPOCKTHPOBAHUS MPOCKTHUPOBAHUS MPOCKTHUPOBAHUS TEXHOJIOTHH
Helarornyeckom MeIaroruIecKoi MeIaroruIecKoi MPOCKTHUPOBAHUS
JIeITEIIbHOCTH Ha OCHOBE JIeITeIbHOCTH HA OCHOBE JIeSITEIbHOCTH HA OCHOBE elaroru4ecKoi

JCATCIBHOCTH Ha
OCHOBE€ IIPUHIHUIIOB

HCCIICIOBAaHHIA uccnenoBanuil. Jlomyckaer nccienoBaHuil. Jlonyckaer | Hay4HOro
HE3HAYHUTEJIbHBIC OIIMOKU TUIIMYHBIE OIIHOKH TIPU ITO3HAHUS U
TIPH OTBETE Ha OTBETE Ha MTOCTaBJICHHBIE pe3yIBTaToOB
MTOCTABJICHHBIC BOIPOCHI. BOIPOCHI. HCCICIOBaHUI
VMeeT caMoCTOSTEILHO VMeeT caMoCTOSTEILHO YMeeT mpoeKTHpPOBaTh He ymeer
MPOEKTUPOBATH MPOEKTUPOBATH MeAarorndecKyro CaMOCTOSTEIBHO
MeAarorn4ecKyro MeAarorn4ecKyro JIeSITCILHOCTh HA OCHOBE MIPOEKTUPOBATH
JIeATEeIIbHOCTh Ha OCHOBE JIeSITCILHOCTh HA OCHOBE MPUHIIMIIOB HAYYHOTO MearornIecKyro

IIPUHLIUIIOB HAYYHOI'O
[IO3HAHUS U PE3YJIbTaTOB

IMMPUHIIUIIOB HAYYHOT'O
no3Hanus. Jlomyckaer

no3Hanus. Jlomyckaer
THUIIMYHEIE OIIHOKHU npu

JACATCIBbHOCTH HA
OCHOBC IIPHUHIIMIIOB

HCCaeIOBaHUI HE3HAYHUTEJIbHBIC OIIMOKU OTBETE Ha MTOCTaBJICHHBIE HAYYHOTO

TIPH OTBETE Ha BOTIPOCHI. ITO3HAHUS U

MIOCTaBJICHHBIE BOTIPOCHI. pe3yIBTaToOB

HCCIIEIOBAHUN

Bnazgeer crmocoOHOCTBIO Braneer cmocoOHOCTBIO Bnazeer crmocoOHOCTHIO He Brnageer
CaMOCTOSITEIHHO CaMOCTOSTEIHHO MIPOCKTHPOBATh CIIOCOOHOCTBIO
MPOEKTHPOBATh MIPOEKTHPOBATh MeIarOTMIECKYI0 CaMOCTOSTEIbHO
MeAarorn4ecKyro MeAarornIecKyro JIeSITEILHOCTh HA OCHOBE MIPOEKTUPOBATH
JIeATEeIIbHOCTh Ha OCHOBE JIeSITEILHOCTDh HA OCHOBE MIPUHIIMIIOB HAYYHOTO MearornIecKyro

HpI/IHLII/Il'[OB Haquoro
IO3HAHUS U PE3YJIbTATOB
HCCIIEIOBAHUI

MIPUHIIMIIOB HAYYHOTO
no3Hanus. Jlomyckaer
HE3HAUYNUTEILHBIE OITNOKH
P OTBETE HA
MOCTaBJICHHBIE BOTIPOCHI.

no3Hanus. Jlomyckaer
THUIINYHEIE OIIHOKHU npu
OTBETE Ha MOCTaBJICHHbIE
BOIIPOCHI.

eATELHOCTD Ha
OCHOBE MPHUHIIMIIOB
Hay4HOTO
MO3HAHUS U
pe3yIBTaToOB
HCCIIEIOBAHUN




3. Pactipenienenue omeHOK 3a (POPMBI TEKYIETO KOHTPOJIS M MTPOMEKYTOUHYIO aTTECTAIIHIO

4 cemecTp:
Texymuii KOHTPOJIb:

YcrHblit onpoc — 25 6amios
Tema 1. MHTerpansHele ypaBHeHus ®penronsma.
Tema 2. VIHTerpanbHble ypaBHEHUS C 9PMUTOBBIM SJPOM.

[Mucemennas paboTa — 25 6asuioB.
Tema 1. MnTerpanbuble ypaBHeHus Openroiabma.
Tema 2. IHTerpasibHble ypaBHEHUS C SPMUTOBBIM SPOM.

Hroro makcumanbpHoe KojandecTBo 6amioB o BPC 25+25=50 6amos.

[pome:xkyTouHasi aTTecTamus — 3a4eT — 50 OaIIoB.

HpOMe)KyTO‘IHaSI aTTeCTalyd MMPOBOAUTCSA MTOCJIC 3aBEPIICHUA U3YUCHUA JUCITUIITIMHBI UJIU €€ YaCTH B q)opMe, onpenenﬂeMoﬁ
y4eOHBIM IUIAHOM OOpa30BaTEeIbHON MpPOrpaMMbl C IEJbI0 OLEHUTh paboTy o0Oydaromerocs, CTENCHb YCBOCHUS
TEOPETHYECKHUX 3HAHUH, yPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

[IpenonaBaTens, NpPUHUMAIONIMHA 3ayeT oOecledyuBaeT CiydaifHOe paclpefesieHHe BapHaHTOB 3aJaHUN MeEXIy
oOyyalomuMucs C TOMOILIbI0 OWIIETOB W/WIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
o0ydJaromemMycst IOMOJTHUTEIbHBIE BOIPOCH! M AaBaTh IOTOJIHUTENbHBIC 3aIaHNs TIOMUMO TeX, KOTOPHIE yKa3aHbl B OHIIETE.
3ager npoBoauTcs 1o Omieram. B xaxmom Oniere nBa TeopeTndeckux Bompoca. Ha Bompocs! 6unera naercst MMCbMEHHBIN
WIN YCTHBIN OTBET.

1-#1 yCTHBIN WM TUCEMEHHBIN OTBET — 25 6aJioB.

2-i YCTHBIN WK TICEMEHHBIIN OTBET — 25 6aJioB.

Uroro 25+25=50 bamnos.

Ob11ee KONMMYECTBO OAJIIOB TI0 AUCIUILIMHE 33 TEKYIIMKA KOHTPOJIb U MPOMEXKYTOUHYIO arTectanuio: 50+50=100 OamnoB.

CooTBeTcTBHE 0aJIJIOB U OLIEHOK:
Jlnst 3adera:

56-100 — 3aureHo
0-55 — ge3aureHo

4. OueHOYHBIE CPEACTBA, MOPSIAOK X IPUMEHEHUS] 1 KPUTEPUH OLICHUBAHHSA

4.1. OueHo4YHbIE CPEICTBA TEKYLIEro KOHTPO.Is (YCTHBIN ONPOC, MUCbMEHHAs paboTa)
4.1.1. YcTHBII onpoc no TeMaM:

Tema 1. MHTerpansueie ypaBHeHus ®penronsma.

Tema 2. VIHTErpanbHble YPaBHEHUS C 9PMUTOBBIM SIPOM.

4.1.1.1. Ilopsaoxk npoBeeHH.
YCTHBI ONMPOC MPOBOAUTCA Ha MPAKTHUECKUX 3aHATHAX. OOydarommecss BBICTYNAIOT C JOKIAJaMH, COOOIIEHHSIMH,
JIOTIOJIHEHUSAMH, y4YacTBYIOT B JUCKYCCHH, OTBEYalOT Ha BOMNpOCHl mIpenojasarens. OLEHHBAeTCs ypOBEHb JOMAlIHEH
MOJATOTOBKA MO TeME, CHOCOOHOCTh CHCTEMHO W JIOTMYHO WM3JlaraTb Marepuall, aHaJlM3MpoBaTh, OTBEYaTh Ha
JIOTIOJIHUTENbHBIE BOIIPOCHL.

4.1.1.2. Kpurepuu oneHUBaHUSA
22-25 6aJJ10B CTABUTCH, €CJIM 00yYAIOIIHIACS:
B oTBeTe KaueCTBEHHO pACKPBITO COJEpXKAHHME TEMBI, JaHO HCUepIbIBamollee pemeHne 3agadu. OTBET XOpOIIo
cTpykTypupoBaH. [IpekpacHO OCBOe€H NOHATHMHBIA anmapar. [IpogeMOHCTpUpPOBaH BBICOKMN YpOBEHb ITOHUMAaHUS
Matepuana. [IpogeMoHCTprpOBaHO yMEHNE (POPMYINPOBATH CBOM MBICIH, 00CYKIaTh JUCKYCCHOHHBIE ITOJIOKEHHS.
18-21 6a1;10B CTABUTCS, €CJIU 00yYAIOIIMIACS:
OCHOBHBIE BOITPOCHI TEMBI PACKPHITHL, JaHO B I[EJIOM BEpHOE pelieHne 3a1aun. CTPyKTypa OTBETa B IIEJIOM a/IeKBaTHA TEME.
X0po1I0 OCBOEH NOHATUIHBIN annapat. IIpoaeMOHCTpUPOBaH XOPOLIMH YPOBEHb IOHUMaHUs MaTepuaiia. Xopollee yMEHUue
(hopMyIHPOBATH CBOM MBICTH, 00CYKIaTh TNCKYCCHOHHBIE TIOI0KEHUSI.
14-17 6ann0B CTABUTCS, €CIIU 00yIAIOIIHIACS:
ConeprkaHue TeMbl YaCTUYHO PACKPBITO, PELIEHHE 3a1a4H COJIEPKUT pobetbl. OTBeT ci1abo CTpyKTypupoBaH. [loHATHIHBINH
amnmapar OCBOE€H yacTH4HO. [IoHMMaHMe OTAENbHBIX MOJIOKEHHHM U3 MaTepuana 1o TeMme. Y JOBIETBOPUTEIbHOE YMEHUE
(OopMyIIMPOBaTH CBOW MBICIIH, 0OCYXKIaTh JIUCKYCCHOHHBIE ITOJIOXKEHHS.
0--13 6aJJ10B CTABUTCS, €CJIM 00YYAIONIUTCS



TeMy HC pacKpbLI. TlonsTuitHbII afnmnapaTt OCBOCH HECY JOBJICTBOPUTECIILHO. Ilonumanue MaTtepuajia (bparMeHTapﬂoe Ui
OTCYTCTBYECT. HeyMeHHe (bOpMyJ'II/IpOBaTL CBOM MBICJIH, OGCy)KJJaTI) JAUCKYCCHUOHHBIC MOJIOKCHUS.
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4.1.1.3. ConepsxaHne OLEHOYHOI'0 CPeACTBA

Bomnpocs! 11 yeTHOro ompoca:

IToBTOpHBIE AApAa.

Pe3onbBenTa.

VYpasuenue BoabTeppa.

VYpasrenuss @pearoabma ¢ NOISPHBIM SAPOM.

VYpasHenust @pearosabma ¢ BBIPOKICHHBIM SIAPOM.

Teopembl @penronabma A1 ypaBHEHUH € BBIPOKACHHBIMU s,IpaMHU.
Teopembl @penronapma Al ypaBHEHUH ¢ HENPEPHIBHBIMU SIAPAMHU.
CrenctBus u3 TeopeM Opearoabma.

Teopemsr @penronsma i ypaBHEHUH ¢ HOJISPHBIM SIAPOM.
WuTerpanbHble ypaBHEHUS C HEIIPEPBIBHBIM 3PMHUTOBBIM SIIPOM.
HHTerpanbHble ypaBHEHUS C 3PMHUTOBBIM IOJIIPHBIM SIPOM.
Teopema ['mibbepra — [lIMunTa A5 5)pPMUTOBA HETIPEPHIBHOTO SAPA.
bununeitHoe paznoxkeHue NOBTOPHBIX SIEP.

bununeiiHoe pa3znoKeHHne SpMHUTOBA HEMPEPBIBHOTO Ipa.

Pemenne HEOTHOPOJHOTO YPABHEHHS C SPMHUTOBBIM HEIIPEPBIBHBIM SAPOM.
Metoxn Kemnora.

4.1.2. lTucbmennas padora:

Tema 1. UnTerpansublie ypaBHeHus Opearoiabma.

Tema 2. VIHTErpanbHble YpaBHEHUS C SPMUTOBBIM SIPOM.

4.1.2.1. Ilopsipox npoBeeHHs.

OOyuJaroruecss MUITYT paboTy, COACPXKALIYI0 HA00Op 3a4ad, MNPEUIOKCHHBIX MPErojaBaTesieM, H CIaT

IIperoiaBaTesio B MUCbMEHHOM BHJe. OLIeHHBAIOTCA NPABIJIBHOCTh U TOHOTA PElCHU 3a/1a4, BIaleHHe TeOPETHIECKIM
MarepuaiioM, GOpMYJIHPOBKa BBIBOJIOB, COONIOICHUE TPEOOBAHUIT K CTPYKType U 0popMIIEHHIO PabOThl, CBOEBPEMEHHOCTh
BBINIOJHEHMA. PaboTa BBIMOJIHSAETCS OT PYKH.

4.1.1.2. Kpurepuu oueHUBAHUS

22-25 6anjioB cTaBUTCSH, €CJIH 00yIAIOIIHIACS:

— TIOJIHOCTBIO PEIIHII MPEUI0KEHHBIC 3a/1a4H;

— IIPOJICMOHCTPUPOBAJ OTIIMIHOE BIIaJICHIE TEOPETUICCKAM MaTEPHAIOM;

— pemieHue 3a1a9 0pOPMIICHO JIOTHYECKH MTPABHIIBHO M HE COACPIKUT BRIYHCITUTEIBHBIX OMINOO0K;

— CTPYKTypa paboThl COOTBETCTBYET MOCTABICHHBIM 33/1a4aM, pad0oTa BEITIOIHEHA CAMOCTOSITEIIBHO.
18-21 6a/110B CTABUTCSH, €CJIM 00YYAIOLIMIACS:

— TIOJTHOCTBIO PEHINI He MeHee 75% NpeioKeHHBIX 3a1a4;

— MPOIEMOHCTPUPOBAJI XOPOILIEe BiIaJIeHHE TEOPETHIECKUM MaTepralioM;

— perieHue 3a1a4 0hOPMIICHO JTOTHYESCKH MTPABUIBHO M HE COACPIKUT IPYObIX BRIYHCIUTEIBHBIX ONIHOOK;
— CTpYKTypa paboThl COOTBETCTBYET ITOCTABJICHHBIM 3a/lauaM, paboTa BBIIIOJIHEHA CAMOCTOSTENBHO.
14-17 6an10B CTaBUTCS, €CJIU 00ydarommiics:

— TIOJIHOCTBIO perwi He MeHee 50% mpeioKeHHBIX 3a1ad;

— IIPOJIEMOHCTPUPOBAJ YAOBICTBOPUTEIHHOE BIAICHAE TEOPETHUCCKUM MaTSPHATIOM;

— pemieHue 3a1a49 0(hOpPMIICHO JTOTHYECKH MTPABHIBHO M HE COICPIKUT IPYOBIX BEIYMCIUTEIBHBIX OMIHOOK;
— CTPYKTypa paboThl COOTBETCTBYET ITOCTaBJICHHBIM 3a/ja4yaM, paboTa BBIITOJHEHA CAMOCTOSTEIIBHO.
0--13 6a/1;10B cTaBUTCSH, €CJIM 00yJAIOLINTiCs:

— TOJTHOCTRIO permni MeHee 50% MpeanoKeHHBIX 3a7a4;

— MPOIGMOHCTPUPOBA ci1aboe BlaJJeHHE TEOPETHYSCKUM MaTEPHAIIOM;

— peleHue 3a/1a4 COACPIKUT rpyObie BEIYUCIUTELHBIE OIIHOKH;

— CTpyKTypa paboThl HE COOTBETCTBYET IIOCTABJICHHBIM 3a/lauaM, paboTa BBITIOJIHEHA HECAMOCTOSITENILHO.

4.1.1.3. ConepsxaHue OLIEHOYHOI'0 CPeACTBA

HaliTu pe3onbBeHTY MHTErpanbHOro ypaBHeHUs BonbTeppa c agpom K = x — y.

Petnts unTerpansHoe ypasuenue f(x) = fol 2e Y f(y)dy + e*.

BbIACHUTb, MPWM KaKWUX 3HAYeHWAX A WHTerpanbHoe ypaBHeHue f(x) = lfol cos(2x —y) f(y)dy + g(x)
paspewwnmo npwu atoboit g(x) € C[0,2r]. HaitTu pewweHue.

HaliTn xapaKkTepucTuyeckme uncna u cobcTseHHble dyHKumn aapa K = 3xy + 5x2y2.

COCTaBHTh MHTEIpalbHOE YpaBHEHHE, SKBHBAJIEHTHOE Nu(depeHmanbaoMy ypapaermio ¥ + xyt +2y =0 u
navansHeM yestoBusaMm y(0) = 1, y'(0) = 0.



4.2. OueHoYHBIE CPeCTBA IPOMEKYTOYHOH aTTeCTAIUH
4.2.1. 3auer
4.2.1.1. Ilopsipox npoBeaeHHs
[Mo mucnumvHe MperyCMOTpPEH 3aueT. 3a4eT NPOXOAMT o OmieraM. B kaxom Ouiere aBa Bompoca. 3a4eT uMeeT
LENbI0 KOMITIEKCHYIO TIPOBEPKY OCBOCHUS JUCHUILIMHBL. OOyUaromuiics mojsyqaeT OWIeT U BpeMs Ha IIOATOTOBKY.
3adyer MPOBOJUTCS B yCTHOM, MMCHhbMEHHON MM KOMIIbIOTEpHOH (popme. OneHnBaeTcs BIaJeHHE MaTEpPHAIOM, €TO
CHCTEMHOE OCBOEHHE, CIOCOOHOCTh MPUMEHATH Hy KHBIC 3HAHHS, HABBIKA U YMEHHS IIPH aHAIM3€ IPOOJIIEMHBIX CUTyalluil 1
PELICHNH NPaKTHIECKUX 3a1aHAH.
Oobyuatommecs: BeiOuparoT Omnet. Jlaetcs Bpems Ha moarotoBky (30 muHyT). I oTBeTa Ha BONPOCH! Omiera
00ydJarommuecst BI3BIBAIOTCS IO CITHUCKY.
4.2.1.2. Kputepuu onieHuBaHMsI.
Kaxkaplit n3 1ByX BOIPOCOB OLIEHUBAETCSI MAKCUMYM B 25 0aIoB.
22-25 6ansioB cTaBUTCS, €CJIH 00yIAIOIIHIACS:
B oTBeTe kKauecTBEHHO PACKpBLI cojepikaHue TeMbl. OTBET XOpOIIO CTPYyKTypHupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmapat. [IpogeMoHCcTpHpOBaH BEICOKHH YPOBEHb MOHUMaHUs Matepuaia. OTIMYHOEe yMeHHe (OPMYITHPOBATH CBOM MBICIIH,
00CykIaTh TUCKYCCHOHHBIE MOJ0KEHHUSI.
18-21 6a10B cTABUTCS, €CJIU 00YYAIOTIHIACS:
OCHOBHBIE BONIPOCHI TeMBI PacKpbll. CTpyKTypa OTBETa B IIEJIOM a/IeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHIHHBIN anmapar.
[TponeMOHCTpUPOBAaH XOPOIIMH YPOBEHb MOHMMAHHS MaTepualia. Xopolee yMeHHe (OpMYIHpPOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE TOJIOKEHHS.
14-17 6ana0B cTaBUTCS, €CJIM 00yJaroImiics:
Temy wacTnaHO packpsil. OTBET c1abo cTpyKTypupoBaH. [IoOHATHIHBIHN anmapaT 0cBOEH YacTHYHO. IIoHMMaHne OTAETbHBIX
MOJIOXKCHUN W3 Marepuaja Mo TeMe. YIOBICTBOPUTEILHOEC YyMEHHE (OpPMYJIUpOBATh CBOM MBICTH, OOCYXXKIaTh
JIUCKYCCHOHHBIE TTOJIOKEHHS.
0--13 6ans10B cTaBUTCS, €CJIM 00yUAIOLIUTiCS:
Temy He packpbul. [ToHATHITHBIH anmapaT 0CBOEH HEYJOBJIETBOPUTENbHO. [loHMMaHKe MaTepuana GpparMeHTapHOe W
orcyTcTByeT. Heymenue popmMynmupoBaTh CBOU MBICIH, 00CYKAATh AUCKYCCHOHHBIE TTOJIOKESHUS
4.2.1.3. OneHo4HbIe cpecTBA
Bompocs! k 3agery
3agaun, IPUBOIAIINE K HHTETPAJIBHBIM YPaBHEHHUSM.
VYpaBrenust @pearomsma. MeTox mocieJ0BaTeILHBIX TPHOIMKCHUH.
VYpaBuenust @penronbma ¢ NOISIPHBIM SIAPOM.
Teopemb! @pearonbma 17151 ypaBHEHHH C BEIPOXKICHHBIMHE SAPaMU.
Teopems! @pearonbma 17151 ypaBHEHHH C HETIPEPBHIBHBIMH SIIPAMH.
CrenctBus u3 TeopeM Opearoiaspma.
Teopembl @penronbma Al ypaBHEHUH € HOJISIPHBIM SIAPOM.
WHrerpasnbHble ypaBHEHUS C HENPEPBIBHBIM 3PMUTOBBIM SIPOM.
WHTerpasnbHble ypaBHEHHUS C 3PMUTOBBIM MOJISIPHBIM SIAPOM.
0. Teopema I'misbepta — [lIMuaTa AJIS1 3pPMHUTOBA HEMPEPHIBHOTO SIIPA.
11. BunuHeliHOE pa3IoKEeHUE MOBTOPHBIX SEP.
12. bununeiiHOE pa3io)XeHHe 3PMUTOBA HEMPEPBHIBHOTO SApa.
13. Pemenune HEOAHOPOAHOTO YPABHEHUSI C SPMHUTOBBIM HENPEPHIBHBIM SPOM.
14. Pacnpocrpanenue teopun [ minpdepra — [lIMuara Ha ypaBHEHHSI C SPMUTOBBIM MOJLSIPHBIM SAPOM
15. Merox Kemora.
16. Teopema EnTua.
17. Teopema Mepcepa.
18. Merox Kemora.
19. ®yuxuws ['puna.
20. Teopema CrekioBa.
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Ilepeyens JuTepaTypbl, HEOOXOAMMON AJISl OCBOEHUSI TUCHUILUIMHBI (MOLYJIs1)

Hanpagnenue noarorosku: 44.04.01 - [Menarorunyeckoe odpa3zoBaHue
[Ipodws moaroToBKH: MaTemMaTHieckoe 00pa3oBaHue
Kpamndukanus BEITyCKHUKA: MaruCTP

dopma 00ydeHHS: 3209HOE

SI3b1k 00yUCHUS: PYCCKUI

I'ox Havana oOyuyeHwus Mo oOpa3oBaTenbHOU porpamme: 2025

OcHoBHas1 IMTepaTypa:

1. BacunbeBa, A. b. UHTerpansusie ypaBHeHUs : yueOHUK / A. b. BacumeeBa, H. A. TuxoHnos. — 3-¢ m3m.,crep. —
Cankr-IlerepOypr : Jlanb, 2022. — 160 ¢. — ISBN 978-5-8114-0911-2. — TekcT : 31eKTpoHHbIH // JIaHb : 3JIEKTPOHHO-
oubmnoteynas cucrema. — URL: https://e.lanbook.com/book/210230 (mata o6pamienust: 21.04.2025). — Pexxum ngocryma:
JUIsl aBTOPU3. NIOJIB30BATEICH.

2. OunumonenkoBa, H. B. Koncmekr nekuuii mo (yHKIHMOHAIRHOMY aHamu3y : ydeOHoe mocodue / H. B.
OunumonenkoBa. — Cankr-IlerepOypr : Jlanb, 2022. — 176 ¢. — ISBN 978-5-8114-1821-3. — Tekcr : 371eKTpOHHBIH //
Jlanb : snexTpoHHO-OMONMHMOTEeuHas cuctema. — URL: https:/e.lanbook.com/book/212048 (mata obpamenms: 21.04.2025).
— Pexxum moctyna: Ui aBTOpU3. IOJIB30BATEICH.

3. Boromomnosa, E. B. HMHrerpancHele ypaBHCHHS W BapUAIlIOHHOE HCUYHUCIeHHE : ydeOHoe mocobme / E. B.
Boromonoa. — [Iy6na : ['ocynapctBeHHsIii yauBepcutet «yonay, 2023. — 136 ¢. — ISBN 978-5-89847-689-2. — Teker :
AeKTPOHHBIH // JIaHb : aeKkTpoHHO-OnOIHoTeuHas ciucremMa. — URL: https://e.lanbook.com/book/369323 (naTta obOparmieHus:
21.04.2025). — Pexxum J0CTyma: s aBTOPU3. [IOJIb30BaTEICH.

4. NnTerpanbHble ypaBHeHus : yueOHoe mocobue / O. B. Hosocenos, E. U. SkoBnes, P. B. YiusBepT [u ap.]. —
KpacHnosipck : Cubl'Y um. akanemuka M. @. Pemernéra, 2020. — 122 c¢. — Tekcr : anekTpoHHblIi // JlaHb : 31eKTpOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/165896 (mata obpamenus: 21.04.2025). — Pexum goctyma:
Juist aBTopu3. osib3oBareneit. [lerepOypr : Jlanp, 2023. — 784 ¢. — ISBN 978-5-507-46863-8. — Tekcr : a5eKTpOHHBIH //
Jlaus : anexTpoHHO-OHbMoTeuHas cuctema. — URL.: https://e.lanbook.com/book/322652.

JlonoiHNTEeIbHAA JINTEpaTypa:

1. Mapuyk, I'. 1. MeTonb! BEIMHCINTENBHOM MaTeMaTrky : yueOHoe nocobue / I'. . Mapuyk. — 4-e u3z., crep. —
Cankr-IlerepOypr : Jlanp, 2022. — 608 c. — ISBN 978-5-8114-0892-4. — Tekcr : aneKTpoHHBIi // JIaHb : 3J1€KTpOHHO-
oubnunoreunas cuctema. — URL: https://e.lanbook.com/book/210302 (mara obpamenwus: 21.04.2025). — Pexum goctymna:
JUIsl aBTOPU3. N10JIB30BATEIEH.

2. HemugoBud, b. I1. Yucnenusie Metoanl ananusa. [Ipubmmkenne GyHKImiA, quddepeHinanbHbie 1 HHTETPaTbHbIC
ypaBHeHHs : yueObHoe nocodue / b. I1. emunosuy, U. A. Mapon, 3. 3. lllyBanosa. — 5-¢ u3x., crep. — Cankr-IletepOypr :
Jlans, 2022. — 400 c. — ISBN 978-5-8114-0799-6. — Texcr : 251eKTpOHHBIH // JIaHb : 371eKTpOHHO-0MOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/210437 (mata oOpamenus: 21.04.2025). — Pexum pocrtyma: sl aBTOpPU3.
HOJIb30BaTENEH.

3. Meimikuc, A. 1. Maremaruka ais texanaeckux BY3os. CrienanbHbie Kypcebl : yaeOHoe ocodue / A. JI. Mblkuc.
— 3-e m3a.,crep. — Cankr-Ilerepbypr : Jlaus, 2022. — 640 c. — ISBN 978-5-8114-0395-0. — Tekcr : 31eKTpOHHBIH //
Jlaus : snekTpoHHO-OuOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210317 (mara obpamenus: 21.04.2025).
— Pexxum pocrtyma: it aBTOPH3. T0JIb30BATEICH.
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