[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®K1O: Ymapos Mapart Qait3ynnaesuy

[omkHocTb: [upekTop

[ata nognucanus: 17.02.2026 15:49:38

YHUKANbHBIA NPOTrPAMMHbINA KITHoY:
48505f11ec15acaa386£5219d3113¢727f¥BAICTEPCTBO HAYKH 1 BBICIIET'O OBPASOBAHI
POCCUMCKON GENEPALINU

defiepaibHOE OCYIaPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOS YIPEKICHHUS BBICIICIO 00pa3oBaHUL
«Kazauckuif (ITpuBopKckuit) henepanbHblid YHUBEPCHTET
Enabyxckuii uHCTHTYT (pumman) KOV

oo OEg,
B s,

YTBEPXKIAIO
3aMeCTHTEND, JUPEKTOpa 10
06pa3oBaTelibHON IEATEILHOCTH

N

IporpamMma AHCUMILTHEBI (MOIYsT) |
Yucnennvie Memoobl

HarmpasiieHe H0JrOTOBKH/CIEHATIBHOCTE! 44.03.05 Ienarormueckoe o6pasopanue (C IByMs
PO MISIMHI ITOITOTOBKH)

HampasneHHOCTS (IIPO(HIb) OATOTOBKA (cmenmampHOCTH): MaTemaTuka 1 “HOpPMATHKa
Ksaymdukanys: Oaxaiasp

®opma 00ydeHus: 09Hasd

SI3bIK 0OyIeHUS: PYCCKUM

Toxt Hauana o6ydenus o o6pa3oBaTenbHO mporpamme: - 2025



Conep:xanue

1. IlepeueHp TIIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIHUILIHHE (MOIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
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13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPEICTB
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IIporpammy awmcnuIuivHbl paspadortan(a)(um) moueHt, k.H. (moment) Koctmr A.B. (Kadempa maremarukm u
TIPUKIIATHOW MHPOPMATHKHI)

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOyYeHUs] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIAHUpPYeMBbIMU pe3yabTaTamu ocsoenust OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Iugp Pacuiugposka
KOMIIETEHU MU npuodperaeMoil KOMIETEeHINHU
VK-1 CriocoOeH OCYIIECTBIATh ITOMCK, KPUTHIESCKUAN aHANIN3 M CHHTE3 MH(POPMAINH, IPUMEHATh CHCTEMHBIN
[OIXOJ1 AJIsl PELEHUS IOCTaBICHHBIX 3a1a4
VK-1.1 3HATh TPUHIMITEI ITOMCKa WH(OPMAIMH, KPUTHIECKOTO aHAIM3a W CHHTe3a MH(OPMAIUH, METOINKH
' CUCTEMHOI'0 TOIX0A AJIsl pEIUEHUS TOCTaBICHHbIX 3a1a4
VK-1.2 YMeTh OCYLIECTBISTH IOUCK, KPUTHYECKUI aHAlM3 U CHHTE3 MH(pOPMAIMU, NPUMEHSTh CHCTEMHBIH
' MMOAXO0J AJId PCHICHUSA IMMOCTABJICHHBIX 3a1a4
VK-1.3 Branerr HaBbIKAMHM IIOWMCKAa, KPUTHYECKOTO aHallM3a M CHHTE3a HWHQOpMaluH; CIOCOOHOCTHIO)
' MMPUMCHATH CHUCTEMHBIN MOAXO0J AJisd pEeIICHNA ITOCTAaBJICHHBIX 3a1a4
OITK-5 CriocoOeH OCYIIECTBIATH KOHTPOIb W OICHKY (OPMHPOBaHHS pPE3yJNbTaTOB  OOpa30BaHUs
00yJaromuxcs, BBIABIATh U KOPPEKTUPOBATh TPYIHOCTH B 00y4EeHUU
OITK-5.2 [YMETh TpPUMEHSATh TEXHOJIOTUH OpPTaHHW3allMd KOHTPOJII M OICHKH (OpPMHUPOBAaHHS pPe3yIbTaTOB
' 00pa3oBaHMs 00yYAIOMINXCSI, BBIABICHHUS U KOPPEKIHUH TPYIHOCTEH B 00YICHUHU

OO0yuyaromnuiics, OCBOMBIINHN JUCIUTUIHNHY (MOIYJIb):
JlomKeH 3HaTh:

TMPUHIIUIIBI TIOUCKA, KPUTUYECKOT'O aHalIn3a U CUHTE3a I/IH(I)OpMaHI/II/I, METOAMWKHU CUCTEMHOTO MOJAX0Ja JJid pEIICHUA
MAaTEMaTUYCCKHUX 3a1a4 B YUCJICHHOM BUC.

JoixeH ymeTb:

OCYIIECTBIISITh TIOMCK, KPUTHIECKUI aHaIN3 M CHHTE3 WH(QOPMAINH; MPUMEHATh CUCTEMHBIN MOIXOJ IS PELICHUS
JUTSl pEIICHNs] MaTeMaTHIECKUX 33/1a4 B YUCIICHHOM BH/IC;

BBIOMPATh ¥ IPUMEHSTDH 3G (PEKTUBHBIE TEXHOJOTHN OPTaHU3AIMH KOHTPOJIS U OLEHKH (POPMHUPOBAHUS PE3YJIHTATOB
oOpa3zoBaHust OOydaroNmIMXCs, BBIABICHUS M KOPPEKIMH TPYIAHOCTEH B OOyYCHHMH, BO3HHKAIOIIMX TIPH PELICHUH
MaTeMaTHYECKHX 33Ja4 B YHCIICHHOM BHJIE.

I[OJ'DKCH BJIaaCTh:

HaBbIKaMH MMOUCKA, KPUTUYECKOI'O0 aHaJIM3a U CUHTE3a I/IH(I)OpMaHI/II/I; CIIOCOOHOCTBIO MPpUMCEHATH CUCTEMHBIN noaxoqQ
JJIA peIICHUA MAaTEMATHYCCKUX 3a/1ad B YUCJICHHOM BUJIC.

2. Mecto aucuumiunsl (MoayJs) B crpykrype OIIOII BO

Nannas gucouminHa (Moaynb) Brmouena B pasgen  "'B1.0.08.02  Iucrimmawebl  (Mogyim)"  OCHOBHOM
npodeccnoHanbHO oOpa3zoBaTenpHON mporpamMMbl 44.03.05 "Ilemarormueckoe oOpa3zoBanne (C ABYMS HIpOQMISIMU
ITOJITOTOBKH) (Maremartunka u nHpopmaTnka)" u OTHOCHUTCS K 00s13aTeTFHBIM JUCUUIUIMHAM.
OcBauBaetcst Ha 4 Kypce B 7 cemecTpe.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4eTHBIX eIMHHMIAX ¢ YKA3aHMEM KOJIMYeCTBA 4YacoB, BblJAeJEeHHBIX HA
KOHTAKTHYI0O padoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (M0 BHAAM y4eOHBIX 3aHATHI) 1 HA CaMOCTOATEIbHYIO
padoTy o0y4arommxcs

OO6m1ast TPyAOEMKOCTh TUCIMIUIMHEI COCTaBIACT 3 3aueTHBIX(bIe) enuanI(bl) Ha 108 gaca(oB).

KonrakTtHas pabdora - 52 waca(oB), B TOM uucie Jiekuuu - 24 yaca(oB), nmpaktuieckue 3austust - 0 ygaca(oB),
nabopaTopHbIe paboThI - 28 yaca(oB), KOHTPOIb CAMOCTOSITEIEHOM PaOOTHI - 0 yaca(oB).

CamocrositenbHas padora - 56 gaca(os).
Konrposs (3auér / ax3amen) - 0 yaca(oB).

Dopma MPOMEKYTOYHOTO KOHTPOIISI AUCITUTUTNHEL: 3a9eT B 7 CEMecCTpe.

4. Copep:xkaHue IMCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKa3aHHEM



OTBECACHHOI'O HA HUX KOJIHYECTBA aKaJJCeMHUICCKUX YacoB U BU10B y'-leﬁl-lle 3aHATHIH

4.1 CTpyKTypa 4 TeMATHYECKHUIl MJIaH KOHTAKTHOW H CAMOCTOSITEJIbHOM PadoThl MO TUCHUIJIHHE (MOIYJII0)
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1. |Tema 1. BBenenne B YNCIIEHHBIE METOIEL. 7 2 0 0 4
2. [Tema 2. PemeHue ypaBHEeHUi ¢ OHON HEU3BECTHOM. 7 4 0 4 10
3. |Tema 3. PerieHne cucteM JTUHCHHBIX YPaBHCHUH. 7 4 0 4 8
4. |Tema 4. HTEpIIONTMpPOBAHHE. 7 6 0 4 8
5. [Tema 5. BrrancieHue onpeeeHHbIX HHTETPaioB. 7 4 0 4 8
6. [Tema 6. Pemienue nuddepeHnanbHbIX ypaBHEHHH. 7 4 0 4 8
7. |Tema 7. O0pabOTKa SKCIIEPUMEHTATBHBIX TAHHBIX. 7 0 0 8 10
Mroro: 108 24 0 28 56

4.2 Copep:kanue TUCHUNIMHBI (MOTYJIs1)

Tema 1. BBeaenue B UncjIeHHbIE METO/bI.

OnpeneneHre MOrPeUHOCTH. AOCOMIOTHAS MOTPEmHOCTh. OTHOCHTENbHAS MOTPeHIHOCTh. MoaenupoBaHue Kak
MeToJ no3HaHus. HatypHslit axcniepument. dusndeckoe MojenupoBanue. MaTeMaTHueckoe MoJenupoBaHue. YucieHHoe
MojenupoBanue. VmuranmoHHoe MojenupoBaHue. VHpopMauuMoHHbIE MOJETH. BBIUMCIUTENBHBI AKCIIEPUMEHT.
HcTouHuKH NOrpeIHOCTH.

Tema 2. Pemienne ypaBHeHMii ¢ 01HOIi HeM3BeCTHOM.

IlocranoBka 3agmaun. KopeHp ypaBHeHus. PemieHue ypaBHeHHs. AHAIUTHYECKOE pEIICHHE YypaBHEHUS.
PaBHOCHIBHOCTE ypaBHeHHU. OTheneHre KOpHEH. YTouHeHHe KopHed. Meton mpo6. Meton Oucekiuu (IOJOBUHHOTO
neneHusi). Meron mpomopuuoHansHOTO  geneHus.  Meronq  xopa. Meron  Helorona.  MeTtox  KacaTenbHBIX.
KomOunupoBanHsIif MeToA. MeTox UTepanuu.

Tema 3. Pemienue cucreM JIMHeiiHBIX ypaBHEeHUId.

Cucrtema NUHEHHBIX ypaBHeHHH. Permienue cuctems! ypaBHeHHH. TouHble (TIpsSMBIE) METOIBI PEUICHHUS CHUCTEMBI
JUHEeHHBIX ypaBHeHHil. Meton ["aycca. [Ipasuno Kpamepa. Oco6eHHOCTH KOMIBIOTEPHOH peanu3alii TOUYHBIX METOJIOB
pelieHus cucteM ypaBHeHWH. Meron utepanuu. CXoauMocTh MeToaa utTepauuu. Merox 3eiaens. Metoa penakcanuu
(ocmabnenus).

Tema 4. UnTepnojupoBanme.

3amada anmmpoKCHMAalMH. | eOMeTpHYecKruit CMBICT ammpoKcuManud. VHTepmonupoBaHHe. ODKCTPANOIHPOBAaHHUE.
[Tapabonuyeckoe wHTepnosmpoBanue. Meton HeonpeaeneHHbIX Kod(duiuentoB. Popmyna Jlarpamka. Ilepsas
UHTEpHOIANMOHHas  ¢opMmyna HeiotoHa. Bropas wunTepnomsuuonHas ¢opmyna HetotoHa. Hcmomb3oBaHue
MHTEPIOISAIUOHHBIX POPMYJL.

Tema 5. BolunciieHue onpeieleHHbIX HHTETPAJIOB.

IlocranoBka 3amaun BelaMciHeHHs wuHTerpanoB. ®opmyna Herorona-JleiOnnma. ['eomerpuueckuii  cMbICI
BBIYHCIICHHUS ONpeNeNEHHBIX HMHTerpayioB. PopMyinsl npsmMoyronsHUKoB. KBanpatypusie ¢opmynsr Helorona-Koreca.
@opmyna Tpanenuii. @opmyna Cumncona. Koadpdunumentsr Koreca. OO0oOmenHbIe KBaapaTypHble (opMmyisl. MeTton
ZBoyHOro nepecuera. Meron Monre-Kapiio.

Tema 6. Pemienne nuddepeHnuanbHbIX ypaBHEHHI.

OOpIKHOBEHHOE U depeHInaIbHOe ypaBHEHNEe U ero pemeHune. Pemenne auddepeHnnansHOro ypaBHEHUS Ha
uaTepBase. 3amada Komm. /lnddepeHnumansHoe ypaBHEHHWE W HHTETpajbHOE ypaBHeHHe. Pemenme 3amaun Komm c
nomoinkio Gopmyiter Teinopa. @opmyna Diinepa. Meton Diinepa. Pemenune 3anaun Komm u3 HHTErpaabHOTO ypaBHCHHS.
Merton Pynre-KyTra.

Tema 7. O6padoTKa IKCIEPUMEHTATbHBIX JaAHHBIX.

ITocranoBka 3amaun. OTinuuue OT 3afaud HHTeprnoaupoBaHue. JIuHelHas u KBaapaTuuHas perpeccuu. Metox
cpenHux. MeroJ HauMEHBIIMX KBaapaToB. [Ipuemsl mocTpoeHus sMmupuueckux (Gopmyn (reomerpuueckasl perpeccus,
nokasaTesbHasi (QyHKIUs, ApoOHO-IMHEHHas (QyHKuus, jorapupmuueckas GyHKIHs, rurnepoona, ApoOHO-paluoHaIbHas



¢ynkuuns). BeipaBHuBaHNE K HOPMAJIbHOMY PaCcIpeAeTICHHIO.

5. IlepedyeHb y4eOHO-METOAMYECKOTO oOecmeYeHHUs] /ISl CAMOCTOSATEJbHOH padoThl 00y4yaromuxcsi IO
AUCHHILTAHE (MOYJII0)

CamocrositenbHasgs paboTa OOY4YalOIIUXCSl BBIMOJHACTCS IO 3aJaHUI0 M IPH METOAMYECKOM PYKOBOJCTBE
nperofasaTeNs, HO 0e3 ero HemocpencTBeHHoro ywactus. CamocrosrtenbHas padoTa HOApasgensercs Ha
CaMOCTOSITENbHYIO Pa0OTy Ha ayJIMTOPHBIX 3aHATHAX M Ha BHEAYAUTOPHYIO CaMOCTOSTENBHYIO paboTy. CamocTosTenbHas
paboTa 00y4alomUXCcs BKIIOYACT KaK MOJHOCTHIO CaMOCTOSTEIbHOE OCBOCHUE OTACNIBHBIX TeM (Pa3leroB) IUCIHUILIMHEL,
TaKk ¥ IpopaboTKy TeM (pa3/enoB), OCBAaUBACMBIX BO BpeMs ayIUTOpHOW paboTel. Bo Bpems caMocTosTensHOH paboThI
oOydJaromecs 4YUTAOT W KOHCHEKTHPYIOT Y4eOHYI0, HaydHYI0 M CIIPABOYHYIO JIMTEpaTypy, BBIIOJHSAIOT 3aiaHHs,
HallpaBJICHHbIC Ha 3aKpeIUICHHE 3HAHWH M OTPabOTKYy YMEHHI M HaBBIKOB, TOTOBATCS K TEKyLIEMY U IPOMEXYTOYHOMY
KOHTPOJIIO 110 JHUCIUIUINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yJarOMIMXCs PErTIaMEHTHPYETCSI HOPMAaTHBHBIMHU TIOKYMEHTaMH, y4eOHO-
METOIUYECKOI TUTEPaTypOr U 3IEKTPOHHBIMU 00pa30BaTENbHBIME PECYPCAMHU, BKIIIOYAS:

[Mopsimok opraHm3alMy ¥ OCYIIECTBICHHS O00Opa3oBaTENbHONW AEATEIBHOCTH MO 00pa3oBaTENbHBIM IPOrpamMMam
BhICIIEro o00Opa3oBaHUsl — MporpaMmaM OakajlaBpuara, IporpaMMaM CIENHAINTETa, IporpaMMaM MarucTpaTypebl
(YTBepK/IEHHBIH MpHKa3oM MUHHCTEpCTBA HayKH M Bbicuiero obOpaszoBanus Poccuiickoit dexepaunu ot 6 ampens 2021
roga Ne 245)

YcraB  ¢emepanbHOrO  roCyJapCTBEHHOTO  aBTOHOMHOTO — 00pa3oBaTelnbHOro  yupekaeHus  "KasaHCkwuii
(ITpuBomxckwmit) penepanbHbIll yHUBEpCUTET"

[IpaBuna BHyTpeHHero pacmopsiika (eaepalbHOrO TOCYyIapCTBEHHOTO aBTOHOMHOTO — 0Opa3oBaTEbHOTO
YUpeXACHUS BBICIIEro mpodeccnoHamsHoro oopasoBanus "Kazanckuii (ITpuBomkckuii) ¢peaepaibHbIi YHUBEpCUTET"

JlokanpabIe HOpMaTUBHBIE akTh KazaHckoro (IIpuBomkckoro) dhenepaabHOTO YHHBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JAUCHUILIUHE (MOAYJII0)

®DOHJT OLEHOYHBIX CPEACTB IO TUCIHUIUIMHE (MOAYIIO) BKIIOUAET OIEHOYHBIE MaTepualbl, HAMpaBlICHHBIE Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIIMI, B TOM YHWCJE 3HAHWWA, YMEHUN M HaBHIKOB. DOHJ OLEHOYHBIX CPEJCTB BKJIIOUAET
OLIEHOYHbIE CPEACTBA TEKYIIET0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTAIUH.

B donme orieHOYHBIX CPEACTB COACPIKUTCS CIIeAyomast HHPOPMAIIHS:

- COOTBETCTBHE KOMITETEHITNH MJIAHUPYEMBIM pe3yJibTaTaM 00ydeHHUs 110 TUCIUIUTHHE (MOYITIO);
- KpUTEPUH OIICHUBAHIS C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUINHE (MOJIYIIIO);

- OIIMCaHUe MOPsIIKa MPUMEHEHUSI U TIPOLIEAYPhI OIICHUBAHUS TSI KQKIOTO OIEHOYHOTO CPEJICTBA;
- KpUTEPUH OLECHUBAHUS JIJIS1 KaX/I0T0 OLIEHOYHOTO CPE/CTBA;

- CcoJZiep)KaHHWE OIICHOYHBIX CPEJICTB, BKJIIOYas TpeOOBaHUS, MNPEAbABIsAEMble K JEHCTBUSAM OOyYarommxcs,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3aJlaHus Pa3InYHbIX THUIIOB.

®oH/I OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJIl OCBOEHUS AUCUMILIMHBI (MOIYJI51)

OcBoeHue IUCHMIUIMHBI (MOIYJS) TpeanojaraeT H3ydeHue ydeOHol muTepaTypbl. Jluteparypa MoxkeT OBITH
JIOCTyTIHA 00YYaIOIINMCS B OJJHOM M3 IBYX BapHAHTOB (JIMOO B 00OMX U3 HUX):

- B JJIGKTPOHHOM BHUJE - Yepe3 JJICKTPOHHBIC OWOIMOTCYHBIC CHCTEMBI HAa OCHOBAHUHW 3aKIIOUCHHBIX KOV
JIOTOBOPOB C MPABOOOIAIATEIISIMU;

- B miedyaTHOM BwJle - B Hayunolt 6ubmmoteke Enabyxckoro uacturyta KOY. O0yyaroniyecs mory4aroT yaeOHyrO
muTeparypy Ha aOOHEMEHTE II0 YHTATElIbCKHM OWIeTaM B COOTBETCTBHH C MpaBIJIAMH II0Jb30BaHMs HaydHOI
OHUOIINOTEKOH.

3HeKTpOHHBIe n3aaHuA JOCTYITHbI JTUCTAHIIUOHHO U3 J1F000¥ TOYKH IIpyu BBCIACHUU O6yanOH_H/IMCH CBOCTO JIOTHUHA U
mapoJyii OT JUYHOTO KaOwHeTa B cucTeMe "OJIeKTpOHHBIH yHHBepcHTeT'. [IpM HCHONIB30BAaHWHM TEYATHBIX H3JAHUN
OuOIMOTEYHBI (OHJ MOJDKEH OBITh YKOMIUIGKTOBaH WMH M3 pacdera He MeHee 0,25 sk3eMIumsipa Ha KakIOTO
00yJaromerocs U3 9ucia JIUI, OJJHOBPEMEHHO OCBaWBAIOMINX JAaHHYIO TUCIIUILUIHHY.

IlepeyeHb OCHOBHOW W MJOIOJIHUTENBHOH Y4YeOHOW IUTEpaTypbl, HEOOXOMUMOW IS OCBOCHHUS JIWCIIUILIHHBI
(Monmynst), HaxoauTes B [TpumoskeHuu 2 k paboueit mporpaMMe TUCHUIUIMHBL. OH TOUISKUT OOHOBJICHHUIO TIPH U3MEHEHUH
ycnoBuid noroopoB KOV ¢ mpaBooOmamaTessiMi JIEKTPOHHBIX W3JaHUK W TPH U3MEHEHWH KOMIUICKTOBaHHUS (DOHIOB
Hayunoit 6ubimotexu Emadysxckoro nacturyta KOY.



8. Ilepeuenb pecypcoB MH(OPMAIHOHHO-TETeKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HE0OXO0AUMBIX 15
OCBOEHMS JUCHUIJIMHBI (MOYJIs1)

Kypnan BBIYHMCIIUTENBHOM MaTeMaTUKU u MaTeMaTH4ECKON ¢$u3nkn -
http://www.mathnet.ru/php/journal.phtmli?jrnid=zvmmf&option_lang=rus
Kypc «Uucnennsie Mmeto sy - https://intuit.ru/studies/courses/2317/617/info

MexaHuka ¥ IpUKIagHas MaTeMaruka - hitp://mechmath.ipmnet.ru/math/numerics

9. MeToauueckue YKazaHud NJist oﬁyqamnmxcn 0 0CBOCHMIO JUCIHUIIJIMHBI (MOI[yJIﬂ)

Bup paGort MeToauyeckue peKOMeHAAIUN

JICKIUU JIexoHHBIE 3aHATUSA IPOBOAATCS C UCTIONB30BaHNEM HHTEPAKTHBHBIX TEXHOJIOTUHI M IPEATIONAratoT
aKTUBHOE y4acTHe CTYIJEeHTOB. /I MOATOTOBKY K 3aHATUSAM PEKOMEHIYETCS BBLIEIATh B MaTEpHAIIe
poOJIeMHBIE BONPOCHL, 3aTparuBacMble IPETIo1aBaTeNIeM B JIEKIIUH, U TPYIIIUPOBATh HHPOPMAIHIO
BOKpYT HuX. JKenaTenbHo BBIAEIATH B HCIOJIB3YyEeMOIl TUTepaType MOCTaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HbIMU aBTOPaM MOTYT OBITh JIJaHbI Pa3IMYHbIC OTBETHL. Ha OCHOBaHMM MOCTaHOBKH TaKHUX BOIIPOCOB
cieyeT coOupaTh apryMeHThI B TIOJIB3Y Pa3IMYHbIX BAPHAHTOB PELICHUS OCTABICHHBIX MPOOJIEM.

nabopartopHsle | JlTabopaTopHble 3aHITHS - 3TO OJJHA M3 Pa3HOBHHOCTEH MPAKTHYECKOTO 3aHATHUS, SBIISIOIIASCS

paboThI 3¢ dexTHBHON PopMOi yueOHBIX 3aHITUI B OpraHU3alliH BBICIIEro oOpa3zoBanus. JlJabopaTopHbie
3aHATHS] HIMEIOT BBIP@XKEHHYIO ClielU(HUKY B 3aBUCMOCTH OT Y4€OHOH AUCIMIUIMHEL, YIITyOJSIOT U
3aKpEeIUISIOT TeOpeTHYeCKHe 3HaHus. Ha 3THX 3aHATHAX CTYIEHTHI OCBaUBAaIOT KOHKPETHBIE METO/IbI
W3YYEeHUS JUCLUUILIMHBI, 00y4YaroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHajli3a, YMEHHUI0 paboTath ¢
npudopamMy ¥ COBpEMEHHBIM 000pyoBanueM. JlabopaTopHbie 3aHATHS AAIOT HATJISITHOE [IPEACTaBICHUE
00 M3ydJaeMbIX SBJICHUSIX U MPOLECCaX, CTYICHTHI OCBaWBAIOT IIOCTAHOBKY M BEICHUE HKCIICPUMEHTA,
y9aTcsi yMEHHIO HaOII01aTh, OIICHUBATH MTOYUCHHBIC PE3YIIbTATHI, IEJIATh BRIBOJBI U 0000meHns. Ha
Ta00paTOPHBIX 3aHATHAX CTYICHTHI BEITIONHSIOT 33JaHUs TAO0OPaTOPHBIX PadOT C UCIOIB30BaHUEM
MmaKeTa MPUKIAJHBIX MaTeMaTndeckux nporpamm Scilab. OT4éT mo uToraM BEITOTHEHHBIX
ma00paTOPHBIX PadOT BBHITIOIHIETCS Ha JIUCTax Oenoit Oymaru ¢popmara A4 B TICYaTHOM WITH
pyxomucHoM Brje. [Ipn oopMireHn 0Tu€Ta NCTIONB3yeTCsl CKBO3HAS HyMepaIlis CTPAHHUII, CUUTAS
TUTYJIBHBIH JIUCT N1€PBOil cTpanuLied. HoMmep cTpaHuIbl Ha TUTYJIBHOM JIMCTE He cTaBuTcs. Homepa
CTpaHHUIBI CTABSITCS 1O LEHTPY BBepXy. [Ipn opopmieHnn oTué€ra B neyaTHOM BHJIE XKeJaTeIbHO
coOumo1aTh creayrone TpeboBanus. Jis 3aroJoBKOB: NONXYXUPHBIN pUdT, 14 0T, HEHTPUPOBAHHBIH.
J11st OCHOBHOT'O TE€KCTA: HEXHUPHBIH WpU(T, 14 1T, BEIpaBHUBaHUE N0 MIHPUHE. Bo Bcex ciryyasx Tuim
uipudTa - Times New Roman, otctyn ab3ana 1.25 cM, MOIyTOPHBIH MEXYCTPOUHBINA HHTEpBa. [Tos:
JeBoe - 3 cM, mpaBoe - 1 ¢M, BepxHee 1 HIDKHee - 2 cM. OTUYeT JOJDKEH COIepKaTh CIICAYIOIIIe
aneMeHTHI: 1) TUTYIBHBIN JIMCT ¢ 00s3aTeIBHBIM YKa3aHueM BapuaHTa; 2) Llens pabotsr; 3) 3ananue; 4)
OcHoBHasl 9acTh; 5) BeiBoI.

camoctos- | CamocTosTenpHast paboTa CTYAEHTOB IO AUJAKTHYECKON CYTH MPEACTABISET COOOH KOMITIEKC yCIOBHI
TenbHast paboTa| 00ydeHus, OpraHu3yeMbIX Ipero/iaBaTesieM U HallpaBJICHHBIX HA CAMOIIO/ITOTOBKY yualuxcs. Y4yeOHas
JeSITeIPHOCTh POTEKaeT 0e3 HeOCPEACTBEHHOTO YIaCTHs MPETIOIaBaTeNs M 3aKIIF0YaeTCS B
MpOopadOTKe JIEKIIMOHHOTO MaTepraia, MOArOTOBKE K IAO0OPATOPHBIM 3aHATUSAM; H3YICHUH YICOHOMH
JIUTEpaTyphl U3 OCHOBHOTO U JONOIHUTENBLHOIO CIHUCKA.

3a4er 3ader sBaseTCs POPMOIA OIIEHKH KadueCcTBa OCBOCHUS CTYIEHTOM 00pa30BaTEILHOM MPOTrpaMMbl O
qucuumiybe. [lo pe3synapTaTaM 3auera CTyAEHTY BBICTABISIETCS OLEHKa "3auTeHo0" WK "He 3a4TeHo".
3aueT MOXKET MPOBOIUTHCS B (hOpMe YCTHOTO OIpoca 1o Omieram (Borpocam) wii 0e3 OHIeToB, ¢
MIpeIBapUTEIFHON TOATOTOBKOW MK O€3 OATrOTOBKH, [0 YCMOTpeHH0 kKadenpel. [Ipenonasareis
MOJKET IPOCTABHUTH 3a4eT Oe3 ompoca Wi coOeCeJOBaHUS TEM CTYACHTaM, KOTOPhIe aKTHBHO
YYacTBOBAIH Ha Ja0OPATOPHBIX 3aHITHUSAX.

10. Tlepeyenr WH(POPMANMOHHBLIX TEXHOJOTHil, HCHOJb3YeMbIX IPH OCYIIECTBJICHHH 00pa30BaTeJbLHOIO
npomnecca mo AUCHUILIMHe (MOAYJI0), BKJIKYAs MNepedyeHb NPOrPAMMHOrO obdecredeHusi U HHPOPMAIMOHHBIX
CIIPABOYHBIX cHCTeM (IPH HEOOXOAMMOCTH)

Ilepeuenp MHPOPMAMOHHBIX TEXHOJIOTHH, MCIIONB3YEMBIX IPH OCYIIECTBICHHH 00pa30BaTENFHOTO MpoIecca Io
JTUCHHIUIMHE (MOJYII0), BKIIIOYAsl MEpedeHb MPOTrpaMMHOro obecreueHHs W HH(OPMAIIMOHHBIX CHPAaBOYHBIX CHCTEM,
npeactasieH B [Ipunoxxennn 3 k pabodeld mporpaMme JUCLHUIUIAHBL (MOZYJISN ).

11. Onucanue MaTepHAJLHO-TEXHMYeCKOil 0a3bpl, He0OXOAMMOHN AJs1 OCylIecTBJIeHHMs] 00pa30BaTelIbHOI0
npouecca no JMCHUIIuHe (MOIYJII0)

Vuebnast aymuropusi Ne60 (423600, Pecriybnuka Tatapcran, r. Enabyra, yi. Kasanckas, a. 89) mis npoBeneHust



http://www.mathnet.ru/php/journal.phtml?jrnid=zvmmf&option_lang=rus
https://intuit.ru/studies/courses/2317/617/info
http://mechmath.ipmnet.ru/math/numerics

3aHATUI JICKIMOHHOTO THIMA, 3aHATHH CEMHHAPCKOTO THIA, TPYNIOBBIX M WHINBHUIYAJIbHBIX KOHCYJIbTalWH, TEKYIIEro
KOHTPOJIS ¥ TPOMEXKYTOYHOW aTTECTAINH,ITOMEIICHHE ISl CaMOCTOSTeNbHON pabotel. Ilmomane 73,4 kB.M. Komruiekt
Mmebenu (mocamouHbix Mect) 29 mr. Kommekr mebenu (mocagodHbix Mect) ais npenogasatess 1 mr. KoMnbroTepHbIi
knacc: Kommeroteps! intel core i5 15 mr. Monutopst ViewSonic 22d 15 wr. IlIpoektop EPSON EB-535W 1 mr.
WnrepaktuBhas nocka IQBoard DVT TNO82 1 mr. Tpubyna 1 mr. Konaunuonep 1 mr. Hactennsie nmon ku 6 mr. Hlkad
JIByXCTBOpuaThlil ¢ monkamu 1 mt. Be6-kamepa 1 mr. Beixon B IHTepHET, BHYTpUBY30BCKasi KOMIIBIOTEpHAsI CETh, JOCTYII
B 2JIEKTPOHHYIO0 HH(POPMAIMOHHO-00pa3oBaTeibHyto cpeny. Habop y4eOHO-HarIqHBIX TOCOOMI: KOMIUIEKT NPE3eHTaIUI
B DJIKTPOHHOM (popMarte 110 MpernoAaBaeMoi AUCIUIUINHE 3-5 mIT.

12. CpeIICTBa aJanTauvm npenojgaBaHus TUCHUIINIMHBI K HOTpeﬁHOCTﬂM 06y‘lalOl[[I/IXCﬂ HHBAJIUA0B H JIMI C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 3/10POBbS

IIpn HeoOxomumocTH B 00pa30BAaTENBHOM IIpOIECCE NPHMEHSIOTCS CIEAYIOINNE METOAbl W TEXHOJIOTHH,
oOeryaromue BOCIPHUATHE MHPOPMAIWU OOYYarONIMMHUCS WHBAIMIAMH U JIHMIAMH C OTPAaHWYECHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI:

- CO3JaHHME TEKCTOBOH BepcuHM JIOOOr0 HETEKCTOBOIO KOHTEHTA I €ro BO3MOXKHOTO INpeoOpa3oBaHHsA B
aNbTepHAaTHBHBIE POPMBI, YA0OHBIE ISl Pa3JIUUHbIX T10JIb30BATENECH;

- CO3JJaHMEe KOHTEHTA, KOTOPHIH MOXKHO TPEACTAaBUTHh B PA3NWYHBIX BUAAX O€3 MOTEpH NAHHBIX WIH CTPYKTYPEHI,
MPEIYyCMOTPETh BO3MOXKHOCTh MACIITAOMPOBAaHUS TEKCTa W H300pakeHUI 0e3 TMOTepH KadecTBa, MPEIyCMOTPETh
JIOCTYITHOCTh yTpaBJieHHs] KOHTEHTOM C KJIaBUATYPHI;

- CO3/1aHME BO3MOJKHOCTEH [T 00yJaloMMXCsl BOCIPHHAMATE OIHY U Ty 'k€ MH(OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBI JIMIA ¢ HapYMICHWSAMH CIyXa MOJydand WHPOpManuio BHU3YalbHO, C HAPYIICHUSIMH 3pEHHSA -
ayJUabHO;

- TPUMEHEHHE TIPOTPAMMHBIX CpPEACTB, OOECIIEUYMBAIOIINX BO3MOXKHOCTH OCBOCHHS HABBIKOB W YMEHHH,
(dbopMHpYyEeMBIX IUCHMIUIMHOM, 3a CYET albTEPHATUBHBIX CIIOCOOOB, B TOM 4YHCIE BHUPTYAJIbHBIX JlabopaTopuil H
CHMYJISILIMOHHBIX TEXHOJIOTHH;

- MPUMCHCHHEC TUCTAHIIMOHHBIX OOpa30BaTCIbHBIX TEXHOJIOTUH Ui mepenadd WHGOpPMAIMK, OpPTraHU3aIUH
pPa3IMYHBIX (POPM HHTECPAKTUBHOW KOHTAKTHOW pabOThI 00yYaroIierocs ¢ MperojaBaTelieM, B TOM 4YHCJIC BEOWHApOB,
KOTOPBIC MOTYT OBITh HCIOJB30BaHBI Ui MPOBEACHUS BUPTYAJIbHBIX JICKIMHA C BO3MOXKHOCTHIO B3aWMOJICHCTBHUS BCEX
YYACTHUKOB JUCTAHIIMOHHOTO OOYYEHHs, MPOBE/ICHHST CEMUHAPOB, BBICTYIUICHHS C JIOKJIAJAMH U 3AIUThI BHITOJHEHHBIX
paboT, NpOBE/ICHUSI TPEHUHTOB, OPraHU3aIMU KOJUICKTUBHON paboThl;

- MNpPUMEHEHHE JMCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTMHA JUIs opraHusanuu (HOpM TEKyIIero u
MIPOMEXYTOYHOTO KOHTPOJIS;

- yBEJHWYEHHWE MPOJOJDKUTENFHOCTH CHAYd  OOYYaroIMMCS WHBAINJOM WM JIAIIOM C OTPAaHWYEHHBIMH
BO3MOYHOCTSIMH 37I0pOBBSI (POPM MPOMEKYTOUHOM aTTECTAIMHN 110 OTHOIIEHUIO K YCTAHOBJIEHHOMN TIPOIODKUTEIBHOCTH MX
cllauu:

- TIPOJIOJDKUTENLHOCTH CHa4yM 3a4éTa WM dK3aMeHa, TIPOBOJAMMOTO B MHMCBMEHHON (opMe, - He Goniee geM Ha 90
MUHYT;

- TPOJOIKATEIHHOCTH TOATOTOBKH OOYYArOmEroCss K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOIMMOM B YCTHOM
¢dopme, - He Oostee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS] 00yYarOIerocs Ipy 3alliTe KypcoBOi paboThl - He Oosiee 4eM Ha 15 MHUHYT.
[Iporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHMsAMH PI'OC BO n y4eOHBIM IUIAHOM IO HANpaBJICHUIO

44.03.05 "Ilenarorndyeckoe oOpazoBanue (C AByMs NMPOQHISIMH MOATOTOBKW)" M MpoQMIIi0 NoAroToBkr "Maremaruka 1
nHpopmaTuka'.
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1. CooTBeTCTBHE KOMIETCHIHIA IIAHNPYEMBIM pe3yJbTaTaM 00y4eHHus M0 JUCHUILINHE (MOAYJII0)

KO}I U HAUMCHOBAaHHEC

WHanKaTophl TOCTHXKEHHS] KOMIIeTeHIHIi

OIIeHO‘lHI)le cpeacrea TEKYIIEro

KOMIIETeHIINT AJIS1 AAHHOM AMCIHILIMHBI KOHTPOJI M NPOME:KYTOYHOM aTTecTAlUA
YK-1 -  crnocoOeH | 3HaTh NPHHIMIBI IOUCKa, KpuTHueckoro | Tekymmii KOHTPOJIb:

OCYLIECTBIISITH ~ TIOKCK, | aHalW3a M CHHTe3a MHpopManuu, MeToauku | JlabopaTopHsle paboTHI IO TEeMaM
KPUTUYECKUH aHaIu3 M | CUCTEMHOro  Mojaxoja Jua  pemeHus | Tema 1. BBeneHue B uucCieHHbIE METOIBL.
CHHTe3  MH(OpPMAaLUH, | MaTeMaTHYECKUX 3a/1a4 B YHCIEHHOM BHIE Tema 2. Pemenue ypaBHeHMH C OJHOM

MPUMEHATh CHCTEMHBIN
MOAXOA [UIA PEIICHHS
IMOCTaBJIEHHBIX 32129

YMeTh OCYIIECTBIATh MOUCK, KPUTHUECKUN
aHaIM3 W CHHTE3 MH(OPMAINH; NPUMEHSTH
CHCTEMHBIH MOAXOJ MUl pPELICHHA I
pemieHusT ~ MaTeMaTHYeCKMX  3a7ad B
YHCIIEHHOM BUJIE

Brnanets HaBBIKAMHU IIOHCKA, KPUTHYECKOTO
aHanmm3a U CHHTE3a nHpopMmanuy;
CHOCOOHOCTBIO ~ HPUMEHATH  CHCTEMHBIN
noaxoa [jd peHICHHUA MaTeMaTU4YCCKHUX
3aJa4 B YHCIICHHOM BUJIE

HEU3BECTHOM.

Tema 3. Pemenune cuCTeM JHHEHHBIX
YpaBHEHHM.

Tema 4. HTEpriONUpOBaHHE.

Tema 5. Bbluncnenue onpeneneHHbIX
HHTETPAJIoB.

Tema 6. Pemenne nuddepeHunanbHbIX
YPaBHEHHMI.

Tema 7. OOpaboTka SKCHEPHUMEHTAIBHBIX
NaHHBIX.

IIpomexyTouHast aTTecTALMA:
3auém

OIIK-5 - cnoocobeH | YMmers BEIOHPATH u TPUMEHSTD
OCYIIECTBIIATE KOHTPONIb | 3G()EKTUBHEIE TEXHOJOTMH  OpraHU3alUH
" OLICHKY | KOHTPOJA ¥  OLCHKH  (opMUpOBaHHUS
(bopMupoBaHUs pe3ynbpTaToB  00pa3oBaHUS OOYyYarOIIHMXCH,
pe3yJIbTaToB BBISBIICHUSI W KOPPEKIMHM TPYIOHOCTEH B
o0pa3oBaHus 00y4eHUH, BO3HHMKAIOMIMX TIPH pPELICHHH
o0y4aromumxcs, MaTeMaTHYEeCKHX 3a]a4y B YHCIICHHOM BUJIE
BBISIBJIATH u

KOPPEKTHPOBAThH

TPYAHOCTU B O0Y4IEHUHI

Texymuii KOHTPOJIb:

JlabopatopHbIe pabOTHI IO TEMaM

Tema 1. BBengeHue B unciieHHBIE METOIBI.
Tema 2. PemieHue ypaBHEHHH ¢ OJIHOM
HEU3BECTHOM.

Tema 3. Pemenue cucteM NHHEHHBIX
YPaBHEHHH.

Tema 4. HTepnonupoBaHue.

Tema 5. DBbluncineHue  ONpeneIcHHBIX
UHTErPaNoB.

Tema 6. Pemenne nuddepeHunanbHpIX
YpaBHEHHM.

Tema 7. OOpaboTka 3KCIIEPUMEHTAIBHBIX
JIaHHBIX.

IIpomeskyTouHasi aTrecTauus:

3auém
2. Kputepun oneHuBaHusI ¢()OPMHPOBAHHOCTH KOMITETEHIIHI
Kommner 3aurteHo He 3auTeHo
eHUHA Broicokuii ypoBeHb | Cpeanuii ypoBenb | Huskuii ypoBenb | Huxe MOpoOroBoro
(oT1M4HO) (xopomo) (YAOBJ1€TBOPHUTEIBHO) YPOBHS
(86-100 6a.1;10B) (71-85 6amnoB) (56-70 6an0B) (Hey10BJIETBOPUTEIb
HO)
(0-55 6asn10B)
VK-1 3HaeT NPUHIMIIBI 3HaeT MPUHIIMIIBI TOUCKA, 3HaeT NPUHIMIIBI He 3HaeT npuHUUIIBL

TIOUCKA, KPUTHIECKOTO
aHanM3a M CHHTE3a
nHdopmanny,
METOJUKH CHCTEMHOTO
MOJIXO0/Ia AJIsl peLIeHHS
MaTeMaTHYeCKHX 33124
B YHCIICHHOM BH/JIE

KPUTHUYECKOTO aHaIu3a 1
CHHTEe3a UHPOPMALUH,
METOJUKH CUCTEMHOTO
M0/AX0/1a JJIsl PEeLeHUs
MaTeMaTHYeCKHX 3aja4 B
YHUCJICHHOM BHJIC,

JIOITy CKast
HE3HAYNTEIBHBIE OITHOKHU
TIPH OTBETE HA BOMPOC WIIN
pelIeHU N TOCTaBICHHOM
3amaun

MTOKCKa, KPUTHIECKOTO
aHaJM3a M CUHTE3a
WHPOPMALIUU, METOIUKHI
CHUCTEMHOT0O TIOAX0/1a
JUTSL pELICHUS
MAaTEMATHUYCCKUX 3a1a4 B
YHUCJICHHOM BHJIC,
JIOTyCKast
HE3HAYUTCIIbHBIC
OIMOKY TPH OTBETE Ha
BOIPOC WM PEIICHUN
MMOCTABJICHHOW 33124

MIOUCKa, KPUTHIECKOTO
aHaJIM3a ¥ CUHTE3a
nHdopmanuy,
METOJIUKH CHCTEMHOTO
MOAXO/A Al peLIeHHs
MaTeMaTHYeCKHX 3a]a4
B YHCIICHHOM BH/IE

YMeTh 0oCyIecTBIATh
MIOUCK, KPUTHYECKUI

aHaJIn3 U CHHTC3

YMeer ocylecTBIsATh
MTOUCK, KPUTUICCKUI
aHaJIN3 M CUHTE3

YMeer ocyliecTBIATh
MTOWCK, KPUTUICCKUH
aHaJIN3 ¥ CUHTE3

He ymeer
OCYIIECTBJISATh MOUCK,
KPUTUYECKUH aHATIH3 U




nHpopmanny;
MIPUMEHSTH CUCTEMHBII
TIOJIXOJ JUIsl pEILICHUS
JUISL peLICHUS
MaTeMaTHYeCKHX 3a1a4
B YHCIICHHOM BH/IE

HH(pOPMALUH; IPUMECHSTh
CUCTEMHBIH MOIXO JUIs
peIICHUs VTS PEIICHUS
MaTeMaTHYeCKHX 3aj]a4 B
YHCJICHHOM BHJIC,
JIoITycKas
HEe3HAYNTEIFHBIE OIIHOKH

nHdopMmauny;
TIPUMEHSTH CUCTEMHBIN
TIOJIXO[ JUIsl PEILCHNUS
JUISL peLICHUS
MaTeMaTHYEeCKHX 3a]a4 B
YHCIIEHHOM BUJIE,
JOITyCKasl THITHYHBIC
OLIHOKH

CHHTE3 HH(POPMALINY;
MPUMEHSTH CUCTEMHBII
MOJXOA IJISl peIIeHUs
JUIS pelIeHUs
MaTeMaTHYeCKUX 3a7ay
B YHCJIEHHOM BUJIE

Brnaneer HaBBIKaMu
MTONCKA, KPUTHIECKOTO
aHaJIN3a ¥ CUHTE3a
nHpOpPMALNH;
CIIOCOOHOCTBIO
MIPUMEHSTh CUCTEMHBIN
MOJTXO/ JJTSl PEIICHUS
MaTeMaTHYECKUX 3a1a4
B YHUCJICHHOM BUC

Brnaneer HaBrIKaMu
MTOUCKA, KPUTHIECKOTO
aHaJIN3a ¥ CHHTE3a
nHpOPMAILINH;
CTIIOCOOHOCTBIO TIPHMEHSTh
CHUCTEMHEBIN ITOAXO/, IS
pelIeHUsS MAaTEeMaTHYCCKUX
3a7a4 B YACJICHHOM BHJIE,
JIOTTy CKast
HE3HAUYUTEIbHbIE OIIUOKU

Biageet HaBBIKaMU
MTOUCKa, KPUTHIECKOTO
aHaJIN3a U CHHTE3a
WHpOPMAIINH;
CIIOCOOHOCTBIO
MPUMEHSITh CUCTEMHBIN
MOJIXO JUTSL PEIICHUS
MAaTECMAaTUYCCKUX 3aJa4 B
YHUCJICHHOM BHJC,
[[OHyCKaH THUIIUYHBIC
OLIUOKHU

He BimageeT HaBBEIKaMu
MTOWCKA, KPUTHIECKOTO
aHaJIM3a U CUHTE3a
nHPOPMALINY;
CIIOCOOHOCTBIO
MPUMEHSTH CUCTEMHBIN
MOJTXOJ JJISl PEIICHUS
MaTeMaTHYECKUX 3a71au
B YUCJICHHOM BUJC

OIIK-5

YMeeT BHIOUpATh U
NPUMCHSATb

3¢ deKTHBHBIE
TEXHOJIOTUH
OpraHu3aLi KOHTPOJIS
1 OLICHKU
(dbopmupoBaHus
pe3yJIbTaTOB
00pa3oBaHus
00yJaroIumxcs,
BBISIBJICHUS 1
KOPPEKLMH TPYJHOCTEN
B 00yUYeHHH,
BO3HHUKAIOIIUX [TPU
penieHnu
MaTeMaTHYeCKUX 3a1a4
B YHCJICHHOM BHJIE

YmeeT BHIOUpATh U
MIPUMEHSTH 3P PEKTHBHEIC
TEXHOJIOTUH OPraHU3aLiN
KOHTPOJIS M OLICHKH
(dbopmMupoBaHUT
Ppe3yJIbTaTOB 00pa30BaHHs
00y4Jaromuxcs, JoImycKast
HE3HAYHUTENIbHbIC OLIMOKH
B BBISIBJIICHUU M KOPPEKIUN
TpyIHOCTEH B 00y4eHHH,
BO3HHUKAIOLIKX MPU
pELIeHNH MaTeMaTHYECKUX
3aj1a4 B YHCJICHHOM BHUJIE

YmeeT BHIOMpaTh U
NPUMEHSTh

3¢ dexTHBHBIC
TEXHOJIOTUH
OpraHU3alli KOHTPOJIS
U OLICHKH
(dbopmupoBaHus
Ppe3yJbTaToB
00pa3oBaHus
oOyuaromuxcs,
JIOIyCKast TUITNYHBIE
ONIMOKH B BBISIBICHHN H
KOPPEKIUH TPYAHOCTEH
B 00y4eHHH,
BO3HHUKAIOIIUX MTPU
penieHnn
MaTeMaTHYeCKHX 3a/1a4 B
YHCIICHHOM BUJIE

He ymeer BbIOHpath u
HNPUMCHSATb

3¢ PeKTHBHBIE
TEXHOJIOTUH
OpraHu3aly KOHTPOJIS
U OLICHKU
(bopMupoBaHust
pe3yIbTaToB
00pa3oBaHus
00yJaroImuxcs,
BBISIBJICHUSI 1
KOPPEKLIUH
TpyJIHOCTEHN B
o0yJeHHH,
BO3HUKAIOIIUX [TPU
peLIeHuH
MaTeMaTHYeCKUX 3a1a4
B YHCJICHHOM BHJIC

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEr0 KOHTPOJISI H MPOMEKYTOUHYIO ATTECTAIMIO

7 cemecTp:

Tekymuii KOHTPOJIb!
JlabopaTopHbie paboThI

Tema 1. Beenenue B YHCIEHHBIC METOIEI.

Tema 2. Pemienue ypaBHeHHI ¢ OHOW HEU3BECTHOM.
Tema 3. Pemienue cucteM IMHEHHBIX YpaBHEHUIL.
Tema 4. UnTepnonupoBaHue.
Tema 5. Beluucnenue onpeaeeHHbIX HHTErPaIoB.
Tema 6. Pemenne nuddepeHnabHbIX ypaBHEHUH.
Tema 7. O6paboTKa SKCIIEPUMEHTAIBHBIX TAHHBIX.
MaxkcumanbHoe kondecTBo 6aiios o bPC - 50.
Hroro 50 6amios

IIpoMeskyTouHasi aTTecTanus — 3a4eT — 50 GayuIoB.
HpOMe)KyTO‘IHaf{ arTeCTauud MPOBOJUTCA IIOCJIC 3aBCPIICHUA M3YUYCHHUA JTUCHUIUIMHBI WK €€ 4YacTu B (bopMe,
orpezensieMoll y4eOHbIM IUTaHOM 00pa30BaTENbHOM MPOTpaMMbI C IIENBIO OLEHHUTH paboTy 0O0ydYaromerocs, CTEleHb
YCBOCHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIIMH.
[MpenopaBarenb, MPUHUMAIONIMK 3a4eT OOECIEYMBAET CIIydaiiHOE paclpejieeHHe BapHaHTOB 3aUCTHBIX 3aJlaHUH MEXTY
oOyyalomuMucss C IOMOLIbI0 OWJIETOB W/WJIM C IIPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
oOyyaromemMycst IONOJIHUTEIbHbIC BOIPOCH! M AaBaTh AOTIOJIHUTENIBHBIE 3aJaHUsI IOMUMO T€X, KOTOpPbIE yKa3aHbl B OHUJIETE.
3ayer npoBoanTCs Mo OmiieraM. B xaxkioM OuiieTe aBa OLIEGHOYHBIX CPEJICTBA: YCTHBIM MIIM MUCEMEHHBIA OTBET HA BOIIPOC
U pelIeHne 3aaad.
VY CTHBIM Ny THCEMEHHBIH oTBeT — 20 6auioB.




Pemenue 3agaun — 30 O0aiios.
Hroro 20+30=50 Gamios.

OO11ee KONMU4ecTBO OAJUIOB IO AUCIMIUIMHE 32 TEKYIIMH KOHTPOJIb M MPOMEXYTOuHYI0 arTectanuio: 50+50=100 6anos.
CooTBeTcTBHE OAJUIOB U OIIEHOK:

Jliis 3agera:

56-100 — 3auTeHo

0-55 — He 3auteHO

4. OueHoOYHbIe CPEICTBA, MOPSIAOK UX MPHMEHEHHs] M KPUTEPUH OLleHHBAHUSA
4.1. OueHo4HbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. BBeneHue B UUCICHHBIE METOIBI.

Tema 2. Pemienune ypaBHeHHI ¢ OHONW HEU3BECTHOM.

Tema 3. Pemienue cucteM JIMHEHHBIX YpaBHEHUI.

Tema 4. HTEpionupoBaHUeE.

Tema 5. BeruncieHue onpeesIeHHbIX HHTETPAJIoB.

Tema 6. Pemrenne nuddepeHnnansHBIX ypaBHESHIH.

Tema 7. O6paboTKa SKCIEPUMECHTAIBHBIX TAHHBIX.

4.1.1.1. Ilopsaaok npoBeaeHuUs.
JlabopaTopHbIe pabOTHI IPOBOJATCS B YaChl Ay JUTOPHOU PaOOTHL
[lepen BbINONHEHNEM Ka)JOW pabOTHI CTYIEHTHI-0aKalaBphbl JOJKHBI MPopaboTaTh COOTBETCTBYIOIINIT MaTepHall,
HCIOJIb3Ysd KOHCIICKTBI TCOPECTUYCCKUX 33H§ITI/II71, NEPUOANICCKUEC U3TaHNAA, y‘le6HO-MeTO}:[I/I'~IeCKI/Ie HOCOGI/I)I u y‘-Ie6HI/IKI/I.
ITo okOHYaHUU 3aHATUHN CTYICHTHI 0(OPMIIAIOT OTUET MO KaXI0H paboTe, COO0Aas CIEAYIONIY0 hopMy:
HaumMenoBaHue TeMbl;
Ienb paboThI;
3asanue u cojiepKaHue BBITIOJIHEHHOU paboThl,
[TucpMeHHBIE OTBETH Ha KOHTPOJBHEIC BOTIPOCHL.
BrIBOBI IO TIpOIEIaHHOM padoTe.
CIHCOK UCTIOIh30BAaHHBIX HCTOYHHKOB.

4.1.1.2 Kpurtepuu oueHMBaHus

43-50 6a/s10B CTaBUTCS, €CJIM 00yYaloOUIuiics:

IIpaBuibHO BBINOJHUI Bce 3anaHusd. IIponeMOHCTpUPOBaNl BBICOKUI YpPOBEHb BilaJieHUs MarepuainoM. lIposBieHsl
IIPEBOCXOIHBIE CTIOCOOHOCTH IIPUMEHSTh 3HAHHUA U YMEHHS K BBIITOJIHEHUIO KOHKPETHBIX 3a/IaHHH.

36-42 6a/1JI0B CTaBUTCS, €CJIH 00yYarommiics:

[IpaBUabHO BBHIMONHWUI OOJIBIIYI0 YacTh 3afaHuil. IIpHCYTCTBYIOT He3HauWTeNbHBIE OIMOKH. IIpoaeMOHCTpHpoOBaH
XOpOIIMH YpPOBEHb BIAACHUSA MaTepHaioM. lIposBiIeHBI CpefHHE CIIOCOOHOCTH NPUMEHATh 3HAHUS M yMEHHS K
BBINOJIHEHHIO KOHKPETHBIX 3aJJaHHH.

28-35 6aj10B cTABUTCSH, €CJIH 00y YAKOIIMIiCA:

3agaHus  BBIMOJIHMI ~ Oojlee 4YeM  HamoyoBHHY. IIpHCyTCTBYIOT — cepb&3Hble ommOku. IIpomeMoHCTpHpOBaH
Y/IOBIIETBOPHUTEINILHBIN YPOBEHb BIIaJICHUSI MaTepuaioM. I1posiBIeHbI HU3KKHE CIOCOOHOCTH NPUMEHSTh 3HAHUS M YMEHUS K
BBINOJIHEHHIO KOHKPETHBIX 3aJlaHUH.

0-27 6an0B cTaBUTCS, €CJIM 00yUAIOIIHIACS:

3amaHus BBIIOJMHWI MEHEe 4UYeM HaloJIOBHHY. I[IpoJeMOHCTpHpPOBaH HEYAOBIETBOPUTEIBHBIN YPOBEHb BIIAJACHUS
MaTtepuagoM. IIposBieHB HEZOCTaTOYHBIE CIIOCOOHOCTH MPHMEHSATh 3HAHMSA W yYMEHHUS K BBIOJIHEHWIO KOHKPETHBIX
3aJ]aHUH.

4.1.1.3. ConepsxaHue OLIEHOYHOI'0 CPeACTBA

Tewmsr 1-7
JlaGopaTtopuas pa6ora 1. DieMeHTAPHAsSI TEOPUS NMOTPELIHOCTEl
1 3amanue 2 3amaHue 3 3agaHue
OmnpenenuTb, Kakoe paBeHCTBO | OKPYIJMTh  COMHHUTENbHBIC mudpsr | Haiitn npeaeabHbIe
TOYHEC. 4yuciia, OCTaBHMB BEPHBLIC 3HAKU: a) B a0COJIFOTHBIE U OTHOCUTENBHBIE
BapuaHT Y3KOM CMBICIIE: 6) B IIMPOKOM CMBICJIE. MOTrpEeIIHOCTH YHCEI, €CJIM OHH
OmnpenennTs abCOMIOTHYIO MOTPEIIHOCTE | MMEIOT TOJNBKO BEepHBIE MU(PHI:
pe3yibraTa. a) B Yy3KOM cMbIcie; 0) B
ITHUPOKOM CMBICJIC.
Nel. m ~ 6,63 wm 19/41=0,463. a) 22,553(£0,016); 6) 2,8546; 5=0,3%. | a)0,2387; 6) 42,884.
Ne 2. a) 17.2834; & = 03%. 6) 6,4257 | a)3.751;6)0,537.
7/15 = 0,467 nmu A/ 30 =5,48. (10_002 5) )




Ne 3 /—10,5 3o 417 = 0235, | ) 348341 8=0,1%; 6) 0,5748 (£0,0034). | a) 11,445;6) 2,043.

Ne 4 : 08 = 2.3445; 6) 0,745.
15/7 = 2.14 vom /_10 _ 36, 3)4023485 (£0,0042); 6) 0.34484; & a) )

Ne 5 67 = 0.857 wmm /_4.8 _o10 a) 5,435 (£0,0028); 6) 10.8441; 8 = 0,5%. | a) 8,345; 6) 0,288.

Ne 6 _ _ a) 824163; & = 0.2%; 6) 0,12356 | a) 12,45;6) 3,4453.
12/11=1,091 um +/6.8 =2,61. (£0.00036).

Ne 7. 212120,095 [29 - 4,69, 3)103;4543 (£0.0032); 6) 24,5643; § = | a)0,374;6) 4,348.

NeS. : 8= 0,2%; + . 20.43; 6) 0.576.
23/15=1.53 wm /_9.8:3,13. a) 23,574; 8 = 0,2%; 6) 8,3445 (£0.0022). | a) )

Ne 9. _ _ a) 21,68563; & = 03%; 6) 3,7834 | a)41,72;6) 0.678.
6/11=0,545 mm /83 =9,11. (+0.0041),

Ne 10. : :6=0,12%. 5,634; 6) 0,0748.
17110 = 0.895 w /52 = 7.21. a) 13,537 (£0,0026); 6) 7,521; 8 = 0,12%. | a) )
o 11. ; = %; 18,357; 0) 2,16.
Ne 11 21/20 = 0.723 i - 6,63, 20(()),32516)7, 5 = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16
Ne 12. : : 8 = 0,5746; 6) 236,58.
50119 = 2,63 1 [27 =510 3)2 110./0784 (£0,0063); 6) 0,85637; & a) )

Ne 13. + : S5 = 14,862; 6) 8,73.
13/17 =0,764 nm A/ 31 =5,56. g)4§£878 (0.0013); 6) 15.873; ?) )

Ne 14. + : . 8 =|0,3648;6)21,7.
7/22=0,318 wmn V13 =3.60. 8)15%1548 (£0.0016); ©) 0,3945; 3 )

Ne 15. 1711 = 1545 <118 = 4.24 8)23.8647 (£0.0013); 6) 24,3618; & = | a)2,4516;6) 0,863.

1 i) il . %

Ne 16. _ _ a) 3,7542; & = 0,32%; 6) 0,98351 | a)62,74;6) 0,389.
5/3=1,667 wm v 38 = 6,16. (£0.00042)
0 17. : = %; 432; )
Ne 17 49713 = 3,77 /—14:3174. 20%%,17%6, 5 0,085%; 6) 5,6483 | a)5,6432; 6) 0,00858
Ne 18. : = %%: 0,0384; 6) 63,745.
13/7=1.857 wn ﬁ - 264 a) 2,8867; & 0,43%; 6) 32,7486 | a) )

(£0,0012).

Nel9. 10/12=1.58 v 2 =346, 8)34;,028445 (£0,00052); ©)0.096835; 5 = | &) 12,688; 6) 4.636.

Ne 20. - -5 = 6,743; 6) 0,543.
51 /11 = 4 64 nm /_35 _ 501, 3)32;34258 (20,0014); 6) 0,66385; & a) )

N2l e e 22 2469 a) 0,39642 (£0.00022); 6) 46,453; & = | a) 15,644; 6) 6,125.

' o 0,15%.

Ne 22. _ _ a) 5,8425; & = 0,23%. 6) 0,66385 | a)0,3825;6) 24.6.
19/9 =211 wm V17 =4.12. (:0.00042)

o . — 0/ .

Ne 23 16/7=2.28 1 /_11%)52. a) 24.3872; & = 0,34%; 6) 0,75244 | a)16,383;6) 5.734.
(£0.00013).
Ne 24 : 2§ = 0,573; 6) 3,6761.
20/13=1.54 o /63 = 7.94. 8)1820,/3684 (£0,0017); 6) 45,7832; & a) )
Ne 25, . = %: 18,275; 6) 0.00644.
1207 = 171 v [47 - 6.86. a) 72354; & 0,24%; 6) 0,38725 | a) )
(£0,00112).
Ne26. | o oea . AT =640 a) 0,36127 (£0,00034); 6) 46,7843; & = | a) 3,425;6) 7,38.
' o 0,32%.
Ne 27. _ _ a) 23,7564; & = 0,44%; 6) 4,57633 | a)3,75; 0) 6,8343.
23/9 = 2,56 mm /87 =9,33. (40.00042)
Ne 28. 27/3120,872 nm [42 - 6.48. 3)5}53/;8372 (£0,0026); 6) 0,088748; & = | a) 3,643; 6) 72,385.
Ne 29. R B a) 3,87683; & = 033%; 6) 13,5726 | a)26,3;06) 4.8556.
7/3=233 um 58 =761 (:0.0072).
Ne 30. : 05 = 43,813; 6) 0,645.
14/17 = 0,823 /_53 =728 8)2(7):)26835 (£0,00115); 6) 23,3748; & a) )
JlaGopatopnas pa6oraNe 2. OcHoBBI IporpammMupoBanns B SciLab
3amanue 1

BEINOTHUTE B pEKUME KABKYIIATOPA CICAYIONINE ICUCTBUS: a) BBOI HCXOIHBIX OMEPaHIOB.
0) Beimonaute Hajx onepangamu 1 u 2 oneparuro 1.
B) BrInomHUTE Hax pe3ynbTaToM M omepaHaoM 1 omepaiuio 2. T) BbIIOTHUTE HAJ Pe3ylnbTaTOM U
omepanaoM 2 omnepanuto 3. 1) BozsecTr omnepan 1 mM03I€MEHTHO B CTEIICHb 3.
3amanne 2

3amanme 2.1




® BpecTH B KOZIE MPOTPaMMBI TEKCT B BU/IE KOMMEHTApHS KaK 3arjaBue MpOrpaMMBl.
® BpecTH HCXOJHBIEC JaHHBIC.
® 3ajnaTh U3MEHEHHE apI'yMEHTA.
®  BruucnuTh 3HaYeHus QyHKIHMKA 1 w1 2 11t apryMeHTa B 3aJaHHOM HHTEpBale.
® Brectu rpadukd (QYHKIUH OJHOBPEMEHHO Ha OIHOM Trpaduke B [EKapTOBBIX KOOpAMHATaX. Jlis
pa3HBIX Tpa)UKOB UCIIOIH30BATH PAa3HBIA THI JTHHAH.
3aganue 2.2
® [loBTOpUTh 3a1aHKe 2.1, HO Tpaduky HyHKIMIT BEIBECTH B JBYX IOJOKHAX Ha oJHOM rpaduke. ['paduku B
cronbukoBoMpopmare.
3ananue 2.3

® [loBropuTsh 3amanue 2.1, HO Tpad Ky QYHKIHA BEIBECTH B YETHIPEX NOJOKHAX C PA3HBIMU CTIIISIMH JTMHAN
Ha oiHOM rpaduke. Mcmonp3osats hyukmmu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTs! 3a1anuit

Ne | ®yHkums 1 PyHKums 2 a b h
1. | y=sin(x) z= exp(x+3)/5000 - 1 -2pi 2pi | pil20
2. | y=cos(x) z=0.00025e3-x - 0.6 -2pi 2pi | pil20
3. | y=ltg(x)| +0.1 z=(1+x)6 -2pi 2pi | pil20
4. | y=(x2-1)15 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)115 z = 5c0s(x) -2pi 2pi | pil20
6. |y=x2-10 z=0.025exp(-1.2x) -5 5 1
7. | y=3sin(x) z=0.015x3 -5 5 1
8. | y=4sin(x) z=0.05x2 1 10 [1
JlabopatopHasi pa6ora Ne3. Pemienue ajaredpanyeckux ypaBHeHHUil ¢ 01HOI HeU3BECTHOM
1
3amaiite mommHoM: pl(z) = z° + 7z* + 1923 + 252% + 16z + 4. Beruncaute ero
KOPHH.
2 st nomuaoMa P1(2) onpenenuTe MaKCHMAITbHYHO CTETICHb, BEIYUCIHTH MPOU3BOIHYIO H
peoOpa3oBaTh MOJIMHOM B CTPOKY.
3 HaiiTi KOpHII [omIHOMa 6 — 5x + x°
4 3amatk 1Ba moanHoMa pl 1 p2 ¢ KopHAMH cooTBeTcTBeHHO [1 -3 07 8 -9],[-10 -1.3 -7.5 0 0.9]
Haiitir nx cymMMYy, pa3HOCTB, YaCTHOE 1 MIPOII3BEACHIIE.
5 5. Co3mare mommHOM 6 + I15x + 2x°+x? . BELIMICINTE ero 3HAueHIs B ANANa30He [-5<x<5].
[TocTponTs TpaduK 3aBICIMOCTII P(X).
6 Co371aTh MOTHHOM BHma: - 120 + 274x - 225x° + 85x° - 15x* + x°. BEUICINTD 3HAYeHIS
sToro mommHOoMa B S Toukax (0, -4, 5, 7.5, 10).
7 3aats nommoM Buaa p = 10 — 15x + 3x° + 2x7 . Haifti ero Kopam.
8 Cos3mars MOMHHOM : - 1.2 + 2.7x + 22.5x° — 8.5x” - 7x’. BeIUICINTH 3HAYEHNS 3TOTO

noamHoMa B 3 Toukax (0, -4, 7.5).




9 3amare aBa moimHoMa pl 1 p2 ¢ kopHaMu cootBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitu
X CYMMY, Pa3HOCTh, YaCTHOE I IIPON3BEJCHIE. BEIUIICINTH 3HAUSHI 3TOTO IPOU3BEICHIS
nommHoMOB B 3 Toukax (0, -4, 7.5).

: x =
10 3a7aH MOJIITHOM P = TR Brrunicmits ero 3HaueHie npu X=1. Haiitu npom3BoaHyzo.

JlaGopaTopHas padoTa Ned. Penienne TpaHCIeHAEHTHBIX YPAaBHEHHI ¢ OTHOW HeM3BECTHOM

Otnenuts rpadpudeck ¥ HAUTH KOPHU YpaBHEHUS, HCHIONB3YA (yHKIuIo fsolve()

1| loga(x+2)*(x-1)-1=0

2 | 3x+cos(x)+1=0

3| x*(x+1)-1=0

4 | x?-In(1+x)-3=0

5| x*2*-1=0

6 | cos(2x)-2sin(x)+x=0

71 (2-x)*exp(x)-0.5=0

8| 5x-8In(x)-8=0

9 | V(1-x)-tg(x)=0

10 | 2arctg(x)-1/(2x"3)=0

JladopaTopHasi padora NeS. Pemienue cucreM ypaBHeHMit
1. PelumTb cUCTeMy NMHEMHbIX YpaBHeHMA, ucnonb3ya dyHKumio linsolve():

1) [3g-2x,=-1
1j 3x, =5x,4x, =1

I[_x_. +x, =0

2)  [—d4x-x,+2v, =1
2% =3x, +x, =1
|2x, +x, =5x, =1

3)  [-9x+2xy+3x3 =4
Jxp —5x +3x3 =1

|=4x; =2x; +9x3 =3

4} [6x) —2xy —x3 =-3
13x 9%y +2x3 =4
I‘.\‘L —2.\‘3 +5.\'1 =—4
2. PelunTb CUCTEMY JTMHEHbIX YpaBHEHUIA, MCNONb3yAa 0BpaTHYIO MaTpuLy:
l) \"?\'I =3x,-x,=3
{20 =T, + 25, =3
2%, =3x,+7x, =2
2)  [-8x+3x,+dx, =1

2%, = 6x, +3x, =1

|=3x, = 2x, + 6x; =1

3)  (d4x,-3x, 420,29
12x, +5x, = 3x, =4

[5x, +6x, - 2x, =18

3. PewnTb cMcTemMy HeNMHEWHbIX ypaBHeHWA, ncnonb3ya ¢yHkumio fsolve(). HauanbHbie

3Ha4YeHMA KOPHeH I0KaNN30BaThb rpaduyeckn:
1) sin(x; + x5)—1.3x, - 1=0
.\‘]1 + I).3.\'§ -1=0
2) {Ian(.v,.rl +02)-x7 =0

0.6x% +2x3 -1=0

3) {sin{.\‘. +x;)-1.6x-1=0

.\‘1: + .\'_; -1=0



JlabopaTopHasi paGora Ne6. MeToabl MHTEPNOJASLMHT
1. 3anmana Qyukuus f cormacuo tabnuite. Jluneitno nuTepnoaupoBars GyHkuio f 1 mocTpouTts e¢ rpaduk Ha HHTEpPBAIE S ¢
marom 0,01, HaliTH e¢ 3HaUYEHHE B TOUKE X *;

a) X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
s=[-6; 0], x*=-2
0) xi X2 X3 »1 V2 Vs
-3 -1 0 1 -1 2
s=[-5; 1], x*=-2
8) X X3 X3 Xy N V2 V3 Vi
-1 0 1 2 1 1 -1 7
s=[-2; 3], x*=0.5

2. Tloctpoiite crutaitH, KOTOPBIH poxoauT yepe3 Touku (-7, 0), (-n/2, -1), (0, 0), (w/2, 1) u (n, 0), Ha uHTEepBae (-7, T) C
urarom 7/20. YauTsiBast, 4TO HaYaJIbHBIC JAHHBIC 331aI0TCS DYHKIIUCH
Y=Sinx, onpeaennTe CyMMy KBapaToOB OTKJIOHEHUH 111 Touek —n/4; -n/6; -1/3; 7/6; /4. TlocTpoiite
rpaduKy cruiaiiHa, GYHKIUU U YKA3aHHBIX IISTH TOUYCK.

3. B rabnuiie npuBeaeHbI JaHHBIE O TeMItepaType B mpuropoje Jloc-Anmkeneca 3a 12 gacos (B °F).

Bpewms | Temnepatypa | Bpems | Temnepatypa
1 58 7 57
2 58 8 58
3 58 9 60
4 58 10 64
5 57 11 67
6 57 12 68

IepeBenure nannsie B rpaxycel Llenscus. Onpenenure ko3 UIMEHTHI CITaiiHa, KOTOPBI ONMCHIBAET STH JaHHBIC.
IMocTpoiiTe criaitH 1 KCXOAHBIE JaHHBIE HA OTHOM rpaduKe.

4. Vcrianckuit MpOU3BONTEND IUTPYCOBBIX XapaKTEPU3YETCs CIEIYIOMNM 00BEMOM IPOIaxK:

roj 1965 | 1970 | 1980 | 1985 | 1990 | 1991
06bem mponaxk ($) | 17769 | 24001 | 25961 | 34336 | 29036 | 33417

Hcmonb3ys crutaiiH, onleHuTe 00beM nponax B 1962, 1977 u 1992 rogax. ITocTpoiiTe crnaifH 1 MCXOAHbBIE TaHHBIC Ha
OJHOM TpaduKe.

5. B tabnuiie npuBeIeHBI IIEHBI HA )KYPHAI B €BPO.

HOsOPHL | mexabpb | HOAOpPH | AHBApPH | AHBAPH | SAHBAPH | HOAOPH | HOAOPH
1987 1988 1990 1993 1995 1996 1996 2000
4,5 5,0 6,0 6,5 7,0 7,5 8,0 8,0

OreHuTe cronMocTh m3anus B Hosiope 2002 roma, ¢ moMoIeio ciuiaifHa. Kak m3MeHuTCs oneHka s Hosiops 2002
roJia, €CIIU CTAaHET U3BECTHO, YTO B HOsIOpe 1991 roma cTomMoCTh U3AaHUs
cocraBmia 6,3 eBpo? [locrpoiite rpaduky crulaitHa 1 UICXOAHBIX JAHHBIX.



JlaGopaTopHasi paboTa Ne7. Annpoxkcumanus

1 ATNIpOKCUMHUPOBAThH TAOIUYHO 3aTaHHYIO (PYHKIIUIO MIOJIMHOMOM IEPBOM CTEIICHU
X1 X2 X3 N V2 V3
4 |-3  |-1 20 -1
2 ATNIpOKCUMHUPOBATh TAOTUYHO 3aJaHHYIO (PYHKITUIO OJIMHOMOM BTOPOM CTCTICHH
X1 Xz X3 W W V3
-3 -1 0 1 -1 2
3

3amaH Ha0Op SKCHepPHMEHTAIbHBIX [JAaHHBIX V. 3aBHCAINHX OT X. [I3BecTHo. uTo
JKCIIepHMeHTalIbHBIe 3HaUeHHU 1; colepKaT OMHOKH. CUHTad, 4To pealbHas 3aBHCHMOCTE (X;,);)
uMeeT BHA v = Cjx cos(Chx) + Cs,. HallTH napamMeTpel Cj, Cs, Cs.

x=0 05 1 15 2 2:5 I3 35 4 4.5 5 55 6

=5.02 6.08 3.33 -093 -0.22 7.83 16.52 15.55 2.67 -11.42 -11.78 5.09 25.25

4
Js TabmmaHON QGYHKINH
x05 (1 |15 |2 2.5
¥ |10.5]1.6[0.55(0.26]0.15
MOI00paTh MOIXOIANIII BH alllIPOKCHMHPYIONIEi e€ HemMmHeitHOIT 3aBIICIMOCTII U3 pA/Ia;
a) y:axb 6)}’2095"( B) v=a+b/x T1)y=I1/(a+bx)
CpaBHUBATh MEXIy COOON CpeTHEKBAIPATHUECKHE TTOTPEITHOCTH.
5
Haiitn mapametpsl creayromeit (yHKIN y=x/(4x+B), ecan 3agaHbl e€ 3HavyeHns B 10
TOUKAX:
x 3 31 32 33 34 35 3.6 37 38 3.9

y 061 06 0592 0.58 0.585 0.583 0.582 0.57 0.572 0.571

JlaGopaTopHas padoTa Ne8. HucsenHoe quddepeHnnpoBaHue 1 HHTETrPUPOBaHIe

BrrancnnTh KakIaplil U3 yKa3aHHBIX HHTETPAIOB TPeMsI Criocodamu (C ITOMOIIBI0 (DyHKITHHA
1 inttrap(), intg(), integrate(). CpaBHuTe pe3yabTaTsl.

L[y o 2 [0 +3x — 8)dx 3. (" xsin x dx

Brruucnutes unTErpan f 01 (tg (%) ﬁ i x) dx, uconb3ys GpyHk1umo intg().




3 Borumcinth 3HaueHUE Pou3BoAHOM GyHKimu f(X) B Touke xo

" f(x) = sin (cos (g)) Xog = %

2 B V5 +sinx _1+\I§
f(x)=tg| cos T Xo ==

f(x) = sin(x® —7x? + 6x + 8) Xg = ——

JlaGopaTopHas padoTa Ne9. [IpudamxénHoe peumreHue 00bIKHOBEeHHBIX TH( (pepeHIHaNbHBIX YPaBHEHHIT

BapmanTt 1

1. Pemnrte auddepeHnHaIbHOoe ypaBHEHHME MEPBOrO IOpsaka V' = 3x? npH
HauaisHoM yerosun y(2) = 0,5 na uateppaie 2 < x < 4. [loctpoiite rpaduk.
2. Mogens XMIDHMK — JKepPTBa  OIIMCHIBACTCS — CHCTEMOHM  HEJIMHEHHBIX
g depeHnHaIbHIX YpaBHeHHH:

{x'(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(£)y(t) — Dy(t)
Ilycte x(f) u y(f) ompedelsdrOT MOMYIANMHI KPOTHKOB M JIHC, COOTBETCTBEHHO, B
MOMeHT BpemeHH 7. Koaddumuentsr Momenu 3agarotes: 4=1; B=0,01; C=0,0001;
D=0,4. Onpenienure, Kakoe KOIMIECTRO JKMBOTHBIX OyJIeT B cHCTeMe depe3s 5 Jet, eciu

B 0-if MOMeHT BpeMeHH OBLI0 X(0)=2000 Kpoaukor u y(0)=350 mucui.
2

d .
3. Pemmte muddepeHnnansHOe ypaBHeHHe d—[J;+ ty = sint ¢ y4eroM HaudaJbHBIX

yenosmit ¥(0) = 1 u y'(0) = 0 ma unrepnane t € [0,2].

Bapwuant 2
1. Haiimure pemenme OJIY y' = —y* +0,2sinx ¢ HAYAILHBIM  yCIOBHEM
y(0) = 0,707 na unreppaie 0 < x < 10. Iloctpoiite rpadux.
2. Mojens XMIIHMK — JKepTBa  OIIMCBLIBACTCS  CHCTEMOH  HEJIMHEHHBIX

auddepeHIMaTBHBIX YpaBHeHHH:

{x’(t) = Ax(t) — Bx(t)y(t)

y'(6) = Cx(®)y(t) — Dy(t)
ITyete x(7) u y(1) onpene/sOT NONYIALHIO KPOIHMKOB H JIHC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH f. Koapdunuentsr Momenn 3zamarorca: 4A=4, B=0,04; C=0,0004,
D=0,8. Onpenennre, Kakoe KOJIMUECTBO )KHBOTHEIX OY/IeT B cCHCTeMe uepes 5 JIeT, eclu
B 0-if MOMeHT BpeMeHH Ob110 X(0)=6000 Kponukor u y(0)=120 aucui.

a? d
3. Pemure muddepeHnuainrHoe ypaBHEHHE d—t); + 4(1—); +3y=t—1 ¢ yuerom

HavansHEX yerosmit v(0) = y'(0) = 0, na unreppane t € [0,10].

4.2. OueHoYHBIE CPEACTBA MPOMEKYTOYHON aTTeCTALINU

Mo pucummuInHe MperyCMOTPEH 3a4eT B 7 ceMecTpe. 3a4eT MPOXoauT 1o Omieram. B kaxxaom Ouiiere onH TeOpeTHYECKUI
BOTIPOC W OJHA 3aj7ada. 3adeT MPOBOAMTCS B yCTHOW, MUCHMEHHON MM KOMIBIOTEpHOI (opme. OreHUBaeTCS BIIAACHNE
MaTepualioM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NPHMEHSTh HY’KHBIC 3HAHWS, HAaBBIKM W YMCHUS IIPH aHAJIN3E
MPOOJIEMHBIX CUTyaluil U PEIICHUH MPAKTHUECKHUX 3aTaHHH.

4.2.1. YcTHBII WM MUCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Tlopsaaok npoBeaeHUsl.

VYCTHBI WM THCEMEHHBIN OTBET Ha BOIPOC HANpPABJICH Ha IPOBEPKY 3HAHUI OCHOBHBIX PA3JCNiOB MO IHCLUILINHE
«HuCICHHBIC METOMBI.



4.2.1.2. Kputepuu oneHnBaHus.
17-20 6a110B CTABUTCS, €CJIU 00YYAIOTIHIACS:
B oTBeTe kKauecTBEHHO PACKPBLI cojepikaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmapat. [IpogeMOHCTpHPOBaH BHICOKMH YpOBEHb NOHMMaHHUsl Marepuaia. [IpeBocxoaHoe ymeHne GpopMyanpoBaTh CBOM
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TOJIOKEHUSI.
14-16 6a110B CTaBUTCS, €CJIU 00ydarOIMiics:
OCHOBHBIE BONIPOCHI TeMBI PacKpbll. CTPyKTypa OTBETa B IEJIOM a/IeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHHHBIN anmapar.
ITponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb MOHHUMAaHHMA Marepuana. Xopomiee yMeHHe (OpMYIHpPOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE MTOJ0)KEHHS.
11-13 6a110B cTaBUTCS, €CJIU 00ydaroImiics:
Temy yactuuHo packpbsil. OTBeT ciabo CTPyKTypHpoBaH. [IOHATHHHBIA ammapaT OCBOGH dYacTW4HO. [loHMMaHuWe
OTJEJBbHBIX MOJIOKEHUH U3 MaTepHaja 1o TeMe. Y I0BIETBOPUTENHFHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYXKIaTh
JIUCKYCCHUOHHBIE TTOJIOKEHHSL.
0--10 6ans10B cTAaBUTCSH, €CJIN 00yYAIOLIUTiCS:
Temy He packpbul. [IoHATHHHBIN ammapaT OCBOEH HeyAoBIeTBOpHUTENbHO. [loHMMaHMe MaTepuana ¢parMeHTapHOE I
orcyTtcTByeT. Heymenue (hopMyIMpoBaTh CBOU MBICIIH, 00CYXKIATh AUCKYCCHOHHBIE TTOJIOKEHHS.
4.2.1.3. OueHo4HblIe cpeaAcTBA.
Bonpocs! 17151 yCTHOT0 WM MHCBMEHHOI'0 0TBeTa
1. U3mepenue. I[lorpemHocTs. Buabl 1 HCTOUHUKY TOTPEIIHOCTEN.
. IlpnGmkeHHbIE peleHnst ypaBHEHUH 1 ux cucteM. [locTaHoBKa 3agaun. J[Ba Tana pemeHus 3agadm.
. OTaenenue KopHeil.
. YTouHeHme KOpHEH MeToIoM po0o.
. YTOo4YHEeHHe KOpHEei MEeTOIOM XOp. (TIPONOPIMOHATIBHOTO JICJICHHS).
. YTouHEeHUe KOpHEH MEeTOJ0M KacaTelnbHbIX (MeToa HeloToHA).
. YTouHEeHue KOpHel KOMOWHUPOBAaHHBIM METOZIOM.
. YTOouHEHuE KOpHEH METOAOM IIPOCTOM UTEPALIUU.
. TouHble METOABI PELICHUS CUCTEM JINHEHHBIX YPaBHEHUIA.
10. TIpuOnuxeHHbIe METOABI PEIIEHHsI CUCTEM YpaBHEHUH.
11. Marepnomuposanue ¢pyHKIuiA. [locTaHOBKa 331241 HHTEPHIOINPOBAHUS U 3a]1a4H 1Tapab0IHIECcKOTO
MHTEPIIOINPOBAHUSI.
12. Meton HeonpeiesieHHBIX K03(hunreHToB. ENMHCTBEHHOCTD pelIeHNs 3a1auu.
13. NaTepnionsamuonHas ¢popmyna Jlarpamxka.
14. TlepBast uHTEpHIIONIAIHOHHAS Popmyna HeroToHa.
15. Bropas uaTepmonsiuonHas Gopmyna Herorona.
16. TTorpenrHoCTh MapaboIUIECKOT0 HHTEPIIOTUPOBAHNS.
17. NaTepnionupoBaHue CrilalHaMu
18. TlpubmmkenHoe audGepeHnpoBaHme.
19. UncneHHbIe METOIBI BEIYMCIICHHUSI HHTETPAJIOB
20. KBazgparypusie popmyinsl Herotona-Koreca.
21. ®opmymBl MPSIMOYTOIHHUKOB.
22. ®opmyaia TpaneuH.
23. O6061meHHast opMyIa TpaNelny.
24. ®opmyna CumIicoHa.
25. O606menHas popmyna CuUMICOHA.
26. OneHka NorpeurHoCcTd METOJJOM JIBOMHOIO NepecyeTa.
27. Meton Monte-Kapio BEIYHCICHNS HHTETPAIOB
28. UncnenHsle MeTOBI penieHns auddepeHnansHeIX ypaBHeHUH. (b depennuansaoe ypaBHEHHE U €T0
pereHwue.
29. Metogn Diinepa pemeHus quddepeHnnanbHbIX YpaBHEHUH.
30. Metox Pynre-Kyrra pemenns quddepeHnInanbHbIX ypaBHEHHUH.
31. Pemenne ypaBHEHHUH ¢ YaCTHBIMH MPOM3BOJHBIMH METOJIOM CETOK.
32. O6paboTKa IKCIIEpUMEHTAIbHBIX JaHHBIX. [locTaHOBKa 3aqaun. J[Ba Tama peneHus MocTaBIeHHOH 3aJaun.
33. MeTox cpeaHux.
34. MeToJ HaMMEHBIINX KBaJIpaToB.
4.2.2. Pemenne 3aga4
4.2.2.1. llopsaaok npoBeaeHusl.
[Ipennararorcs 3a1a4u Ha IPOBEPKY YMEHUI pelaTh 3aJaul YUCIEHHBIX METOOB.
4.2.2.2. Kputepuu oueHUBaHMS.
26-30 0a/1J10B CTABUTCS, €CJAH 00y YAIOIIMMCST:
3agaHue BEIIIOIHEHO TTOJHOCTHIO U MPAaBUIILHO.
21-25 6anj10B CTABUTCS, €CJIH 00YYAOIIMMCS :
3agaHue BBINOJHEHO IIOJHOCTBIO, HO HET JAOCTaTOYHOTO OOOCHOBaHWs. Mim IIpu BEpHOM pEIIEHWH MAOIyIICHA
BBIYHCIINTEIIbHAS OIINOKa MM HEJIOUET, He BIMAIOIINI Ha IPABUIIBHYIO MTOCIIEI0BATEIbHOCTD PACCYKICHUH.
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17-20 6an10B cTABUTCS, €CIIN 00YIAIOIIHMCS©

3ajaHue BBIIOJIHEHO YaCTUYHO WM C (PAKTHYECKUMH U BBIYUCIUTEIILHBIMH OIINOKAMHU.

0-16 6aa10B cTAaBUTCH, €CJIH 00YHAIOIUMCSI :

3ajaHue He BHIMOJIHEHO MJIH BBIMOJIHEHO C OOJIBIIUM KOJIMYECTBOM (PAKTUUECKHUX W BHIYUCIUTEIBHBIX OLIMOOK.
4.2.2.3. OneHo4HbIe CPeICTBA.

1.

10.

Permts cmoco6oM XOpa U KacaTeNbHBIX ¢ TOYHOCTBIO 710 0,01 crenyroiee ypaBHEHHE

x*+3x-20 =0.

Pemmts crtoco6oM XopA 1 KacaTeNbHBIX ¢ TOYHOCTRIO 70 0,01 cremyromee ypaBHEHHE

x-2x-5 =0.

Hcnonp3yst nHTEpHIOASIMOHHYIO (opMyiy Jlarpanika, HAWTH ypaBHEHHUE MapadoIibl NPOXOsIel yepe3 TOUKH (2;

0), (4; 3), (6; 5), (8; 4), (10; 1).

Hansr touku (0; 3), (2; 1), (3; 5), (4; 7). Vcnons3ys MHTepHOJSIMOHHYI0 (Gopmyiny Jlarpanka, cocTaBUTh
ypaBHEHHE QYHKIMHU, IPUHUMAIONIEH YKa3aHHbIC 3HAYCHUS MPH 33aHHBIX 3HAYCHUSIX apryMeHTa.

Hcnonp3yst nHTEpHOISUHOHEYO hopMyity Jlarpanxka, mocTpouTh GyHKINIO, TPUHUMAIOILYIO 3HAUCHHUS 3a/IlaHHBIC
TaOIULEH.

x | 1 | 3 | 4 | 6
y | 7| 5 | 8 |14

JlaHbl tecaTUYHBIE JOTapU(pMBI YHCEII:
lg 2,0 =0,30103, 1g2,1=0,32222, Ig 2,2 = 0,34242,
lg 2,3=0,36173, Ig 2,4 =0,38021, Ig 2,5=0,39794.
[Monb3ysach HHTEPHONAIUOHHOM hopmyoit HeroToHa, Haiitu 1g 2,03.

2
ITo ¢opMynie NPAMOYrONLHUKOB BhIUMCIUTE | = I\/ XdX , pa36us uHTepBan mHTerpupoBanus Ha 10 wacTeii.

OLICHI/ITB TOTPCIIHOCTb.

ITo popmyne CuMIicOHA BBIYUCIUTH , ¢ TouHOCTHIO 710 0,001

[To popmymne Tparmenuii BEIYUCIUTH , ¢ TouHocThi0 110 0,01

Haiitu, ucnons3yst meron Disepa, 3HadeHuss (QYHKIHUU Yy, ompenenseMon auddepeHnnaibHbiM ypaBHCHUEM

r_ y—-x
y =

y+x

, pu HadanbHOM ycsioBuu y(0) = 1, mpunumas h = 0,1. OrpaHuuuBasch OTHICKAHHEM IEPBBIX
YeThIpeX 3HAYEeHUN y.
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TIpodwmits monroroBku: MaTemMaThka M HHQOpPMATHKA

KBanu¢ukauus BbITyCKHHKA: OaKanaBp
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SI3b1K OOYYCHHUS: PYCCKUI
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OcHoBHas JuTEpaTypa:

1. Jloktuonos, U. K. Uucnennsie Mmetosl : yueonuk / U. K. Jloktuonos, JI. I1. Muponenko, B. B. Typynaios ; moj o6uir.
pen. kauja. TexH. HayK, npod. B. B. Typymanosa. - Mocksa ; Bonoraa : Mudpa-Umkenepus, 2022. - 380 c. - ISBN 978-5-
9729-0786-1. - Tekcr : snekrponusii. - URL: https://znanium.com/catalog/product/1902598  (mara oGpareHus:
07.02.2025). — Pexxum m0CTyIma: 10 TOIHCKE.

2. Kupees, B. 1. Uucnennsle MeTOBI B IpUMepax M 3agadax : yueonoe nocobdue / B. U. Kupees, A. B. [lantenees. — 4-¢
u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2022. — 448 c. — ISBN 978-5-8114-1888-6. — Texcr : anekrponHsii // Jlans :
JNEKTPOHHO-OubnoTeuHast cucrema. — URL: https://e.lanbook.com/book/212063 (mara obpamenusi: 07.02.2025). —
PexxuM mocTymna: 1uist aBTOPH3. IOJTB30BATENCH. .

3. I'ynmun, A. B. BBeneHue B 4HCICHHBICE METOIBI B 33/la4ax M yNpaKHEHHWAX : ydeOHoe mocobme / A. B. I'ymun, O. C.
Masxoposa, B. A. MopozoBa. — Mocksa : UTHOPA-M, 2022. — 368 c¢. — (Bricmee obpa3zoBanne: bakanaspuar). - ISBN
978-5-16-012876-4. - Tekct : anektponnsiii. - URL: https://znanium.ru/catalog/product/1852192 (mata oGpaiueHus:
07.02.2025). — Pexum m0CTyMa: MO TOIUCKE.

JlonoiHNTEeIbHAA JIUTEpaTypa:

1. Cpouxo, B. A. Yucnennsie meronsl. Kypc nekimii : yuebHoe mocodbue / B. A. Cpouxo. — Cankr-IletepOypr : Jlans,
2022. — 208 c¢. — ISBN 978-5-8114-1014-9. — TekcT : 3JIeKTPOHHBIH // JIaHb : 3JeKTPOHHO-OMOIHOTEYHAs CHCTEMa, —
URL: https://e.lanbook.com/book/210359  (mara ob6pamenus: 07.02.2025). — Pexum jgocTyma: JUisi aBTOPH3.
10JIb30BaTENEH.

2. Kapmanoga, E. B. Uucnennrsie Metoas! : yaebHoe nocodue / E. B. Kapmanosa. - 3-¢ u3z., crep. - Mocksa : ®JIMHTA,
2020. - 172 c. - ISBN 978-5-9765-2303-6. - Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1142479
(mata obpamenns: 07.02.2025). — Pexxum gocTyna: mo moImicKe

3. CaBenkoBa, H. I1. UucneHHbIC METOABI B MaTeMaTHIeCKOM MoJenupoBaHuH : yueOHoe mocodue / H. I1. CaBenxkosa, O.
I'. IlpoBopoBa, A. FO. MokuH. — 2-¢ u3n., wcnp. u gon. — Mockea : UHOPA-M, 2019. — 176 c. — (Bricuee
obOpazoBanme:  bakamaBpmar). -  ISBN  978-5-00024-019-9. -  Tekcr : oamektponHerid. -  URL:
https://znanium.com/catalog/product/1013459 (nara o6paruenus: 07.02.2025). — Pesxum 10CTyIIa: MO HOAMUCKE.

4. ITanteneeB, A. B. Uucnennsie meropl. [IpakTukym : yueOHoe mocobue / A. B. Ilantenees, 1. A. KyapsiBueBa. —
Mockgsa : UHOPA-M, 2023. — 512 c. — (Boicmee o6pazoBanue). - ISBN 978-5-16-018445-6. - Tekcr : SeKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2002583 (nara o6pamenus: 07.02.2025). — Pexkum I0CTyIa: 1O TOIIKCKE.
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