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[Iporpammy aucumruimHbl paspaboran(a)(m) noueHt, k.H. (mouenr) Koctun A.B. (Kadempa marematnku n
NPUKIAJHOW HHPOPMATHKHI)

1. IlepeyeHb NJAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHs] IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX €
IUIAHUPYeMBbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OO0yJaronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 001a1aTh CIEeAYIOMIMMA KOMIIETCHIIAAMHU:

HIugp Pacmiugposka
KOMIIETEHUM U npuodperaeMoil KOMNETEHINHU
VK-1 Croco0eH OCyIIECTBIIATh MOUCK, KPUTHYECKUI aHaIN3 M CHHTE3 HH(POPMaIUU, IPUMEHSITh CUCTEMHBIH
[OAXOM JUISl pELICHUS TOCTABICHHBIX 3a/1a4
VK-1.1 3HATh MPUHOMIBI TOMCKAa MH(OpMALUH, KPUTHUECKOTO aHAIW3a M CHHTE3a MH(OpMalWH, METOIUKH
' CHCTEMHOT'O TT0JIX0/1a JUIsl PEIICHHUSI IIOCTaBJICHHBIX 33724
VK-1.2 [YMeTh OCYIIECTBISITH MOUCK, KPUTHUIECKUI aHAIN3 M CHHTE3 MH(POPMAIWU, NMPUMEHSTh CHCTEMHBIH
' [IOAXOM JJISl pEIICHUS TOCTABICHHBIX 33124
VK-13 Bnanets HaBBIKAMH IIOMCKa, KPUTHYECKOTO aHalW3a W CHHTe3a HH(opManmu; CrocoOHOCTHIO
' MPUMEHSATH CHCTEMHBIH MOJXO0 VISl PEIICHNUS ITOCTaBJICHHBIX 33139
OIK-5 Cnoco0eH  OCYyHIECTBIISATH KOHTPOJIb W OLEHKY (OPMHPOBaHUS pe3yJabTaToB  00pa3oBaHUs
00y4aromuxcs, BBIABIATh U KOPPEKTUPOBATh TPYIHOCTH B 00yUYeHUH
OIIK-5.2 YMeTh NpHUMEHATh TEXHOJOTUH OpTaHM3allMM KOHTPOJsSI W OLEHKHM (OpMHpOBaHHS Ppe3yJbTaTOB
' 00pa3zoBaHus 00YYaIOIINXCS, BBISIBJICHHUS U KOPPEKLIUH TPYIHOCTEH B 00y4eHHN

OO0yuaronuiicsi, OCBOUBIINN AUCIUIIHUHY (MOAYJIB):
JlomkeH 3HaTh:

MPUHIHUIIBI ITIOUCKA, KPUTUYCCKOI'0 aHAJIN3a U CUHTC3a I/IH(i)OpMaLII/II/I, MCTOAMKH CUCTEMHOTO MOAXO0Aa AJIsd PCIICHUS
MATEMATUYCCKUX 3a1a4 B YUCJICHHOM BUC.

JloJKeH ymMeTh:

OCYLIECTBIISITh TIOMCK, KPUTHYECKUI aHaIN3 M CHHTE3 WH(POPMAIMH; NPUMEHATh CUCTEMHBIN MOJXOJ JJIsl PELICHUs
JUIs PELICHUs] MaTEMaTUYECKUX 3a1a4 B YUCICHHOM BU/IE;

BBIOMPATh U NPUMEHSATH (G (PEKTUBHBIE TEXHOJOTHH OPTaHU3aIMH KOHTPOJISl U OLIEHKH (OPMHUPOBaHHS PE3YJIbTATOB
o0Opa3zoBaHusi OOYy4aroOLIMXCs, BBISBICHUS M KOPPEKIUMH TPYAHOCTEH B OOyYeHHWH, BO3HHMKAIOUIMX IPH PELICHUH
MaTeMaTHUYeCKUX 3aJja4 B YMCIECHHOM BUJE.

JlomxeH BIaieTh:

HaBbIKaMH IOUCKA, KPUTUYCCKOI'0 aHa/IM3a U CUHTEC3a HH(bOpMaHHH; CIIOCOOHOCTBHIO MNPUMCHSATH CHCTEMHEBIN noaxoQ
JUI peICHUS MATEMATUYCCKUX 3a/1a4 B YUCJICHHOM BHUC.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

JanHas pucnummoimHa (Momyns) BimoueHa B pasmen  "B1.0.08.02  ductmmimebl  (Momyim)"  OCHOBHOM
npodeccHoHaIbHON oOpazoBaTenbHONH mporpamMMbl 44.03.05 "Ilemarormdeckoe oOpazoBanme (C ABYMS MPOQMISIMA
TIOJITOTOBKH) (Marematnka U nHdopmaruka)" u OTHOCHTCS K 00s3aTeJIbHBIM ~ TUCLUIUIHHAM.
OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHHEM KOJMYeCTBAa 4YacoB, BbIAeJEeHHBIX HA
KOHTAKTHYI0 Pa®oTy o0yyalomuxcsi ¢ npemnojgaBareieM (Mo BUAAM Y4YeOHBIX 3aHATHI) M HA CAMOCTOSITEJLHYIO
padoty o0yuarommuxcst

OO6m1ast TPyAOEMKOCTh TUCIMIUIMHEI COCTaBIACT 3 3aueTHBIX(bIe) enuani(sl) Ha 108 gaca(oB).

KonrakTHast pabora - 52 uaca(oB), B ToM uucie Jiekuuu - 24 yaca(oB), npaktudeckue 3aHstust - 0 ugaca(oB),
nabopaTopHbie paboTsl - 28 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM pa0boThI - 0 yaca(oB).

CamocrostensHas paboTa - 56 yaca(oB).
KouTtposs (3a4ér / ax3amen) - 0 gaca(os).

d)opMa MMPOMEIKYTOUYHOI'O KOHTPOJIA AUCHUIIIMHBI: 3a4€T B 7 CEeMECTpE.

4. Copep:xkanue IUCHUIUIMHBI (MOAYJs), CTPYKTYpPHPOBaHHOe MO TemaMm (pa3aejiaM) ¢ YyKa3aHHeM



OTBCACHHOT0 HA HUX KOJIHYECTBA aKaAEeMHUYE€CKHX YaCO0B 1 BUA0B yqeﬁm,lx 3aHATHI

4.1 CTpyKTypa M TeMaTHYeCKHUi VIAH KOHTAKTHO! U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1. |Tema 1. BBenenue B YNCIIEHHBIE METOIEL. 7 2 0 0 4
2. [Tema 2. Pemenne ypaBHEHHI ¢ OTHOH HEN3BECTHOM. 7 4 0 4 10
3. [Tema 3. PemeHue cucreM JTMHEHHBIX YpaBHEHHH. 7 4 0 4 8
4. |Tema 4. lHTepriosMpoBaHue. 7 6 0 4 8
5. [Tema 5. BrrancieHne onpeaeeHHbIX HHTETPAIOB. 7 4 0 4 8
6. [Tema 6. Pemenne nugdepeHnanbHbpIX ypaBHCHAH. 7 4 0 4 8
7. [Tema 7. O6paboTKa SKCHIEPUMEHTAIBHBIX TaHHBIX. 7 0 0 8 10
Mroro: 108 24 0 28 56

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJIs1)
Tema 1. BBeneHue B 4ncCJI€HHbIE METO/IbI.

OmnpeneneHne MOTPEMIHOCTH. AOCONMIOTHasE MOrpemrHOCTb. OTHOCHTENbHAs TOTPEIHOCTh. MopaennpoBaHHe Kak
MeToJ no3HaHus. HaTtypHelil skcniepuMenT. du3ndeckoe MoaenupoBaHie. MaTeMaTuiyeckoe MoJenupoBanye. YnucieHHoe
MojenupoBaHue. MmuTannoHHoe MonenupoBaHue. MHGOpPMaIlMOHHBIE MOJETH. BBIYUCINTENBHBIH SKCHEPHMEHT.
HcTOoYHMKH OTpEeNHOCTH.

Tema 2. Perienne ypaBHeHMIi ¢ 01HOIi HeM3BeCTHOM.

IlocranoBka 3amaun. KopeHb ypaBHeHHs. PemeHne ypaBHeHHSA. AHAJIUTHYECKOE pELICHHE YpPaBHEHUS.
PaBHOCHIBHOCTH ypaBHeHui. OtneneHue KopHei. YToyHeHHe kopHed. Meron npo6. Meron Oucekuuu (IIOJIOBUHHOTO
JeNeHns). Meroa  MpONMOpUMOHANBLHOTO  JeneHus. Meton xopAa. Merox Heiorona. Mertoa  kacaTenbHBIX.
KombunupoBanHsIii MeToa. MeTox utepanuu.

Tema 3. Pemienue cucrem JMHeHHBIX YPABHEHU .

Cucrtema JTHHEHHBIX ypaBHEHHH. Permienue cuctems! ypaBHeHui. TouHble (TIpsSMBIC) METOIBI PEUICHUS CUCTEMBI
TUHEeWHBIX ypaBHeHUI. Meton ["aycca. [Ipasuno Kpamepa. OcoOeHHOCTH KOMITBIOTEPHOW pealii3alid TOYHBIX METOJI0B
peuieHus cucteM ypaBHeHU. Meron utepauuu. CxoaumocTh MeTona utepauud. Merox 3eiinens. Meroa penakcauuu
(ocnabneHws).

Tema 4. UHTepnoJupoBaHue.

3ajada anmpokcHUManuu. ['eoMeTpudecknil cMbIcH anmpokcumanuu. MHTepnonupoBaHue. OKCTpalOIHPOBaHUE.
[Tapabonuyeckoe uHTepHonupoBaHue. MeTon HeonpenelneHHbIX KodpduuumentoB. Popmyna Jlarpamka. Ilepas
UHTEpHOJAUMOHHas  ¢opmyna HelotoHa. Bropas wunrepnomsiuonHas ¢opmyna HetotoHa.  Hcmonb3oBaHue
HHTEPHOIAINOHHBIX (GOPMYIL.

Tema 5. BoluuciieHue onpeesieHHbIX HHTErPaJioB.

ITocranoBka 3amaum BeMUCIEHHS uHTerpanoB. Popmyna HeroToHa-JleiiOnuma. I'eomeTpudeckuit cMBICT
BBIYKCIICHHUS ONpeNeNIi€HHBIX HHTerpayioB. PopMyibl npsmMoyronsHUKoB. KBanpartypusie ¢opmynsl Hetotona-Koreca.
®opmyna Tpanenuii. @opmyna Cumrncona. Koaddummentsr Koreca. O600menHbie KBaapaTypHbie (hopmynsl. MeTon
nBoitHoro nepecuera. Meton Mounre-Kapio.

Tema 6. Peienue nuddepeHuanbHbIX ypaBHEHMIA.

OObIkHOBEHHOE Au(QepeHInaIbHOoe YpaBHEHHE U ero peunieHue. Pemenne nnddepeHnuaIbHoro ypaBHEHHsS Ha
nntepBane. 3anada Komm. JnddepeHnmanbHoe ypaBHEHHE W HHTErpaibHOE ypaBHeHHe. Pemenune 3amaun Komwm c
nomonipto popmyisr Teitnopa. @opmyna Ditnepa. Mertox Diinepa. Pemenne 3axaun Komm 3 MHTErpaibHOTO ypaBHEHHSI.
Merton Pynre-Kyrra.

Tema 7. O0padoTKa IKCNIEPUMEHTAIbHbBIX JaHHBIX.

ITocranoBka 3amaun. OTioudue OT 3afaddl MHTEpIIoNupoBaHMe. JIMHeWHas W KBaapaTW4yHas perpeccuu. Metox
cpemHux. MeToa HaMMEHBIINX KBaApaToB. [IpmeMsbl mocTpoeHus sMIupudeckux (Gopmyin (reoMeTpudeckas perpeccus,
moKa3atenbHas (GyHKIUSA, OpoOHO-THHEHas GyHKuus, Jorapudmudeckas (yHKOWs, runepoona, QpoOHO-panroHaIbHAS



¢yHk1ys). BelpaBHHBaHNE K HOPMaIBHOMY pacipeieICHUIO.

5. IlepedyeHb y4eOHO-METOAMYECKOrO oOOecmeYeHHUs] /ISl CAMOCTOSATEJbHOH padoThl 00y4YaromUXcs IO
JUCHUILINHE (MOLYJII0)

CamocrosiTensHasgs paboTa OOYdYarOIUXCsl BBIMONHACTCA IO 3aJaHHI0 M IPH METOAMYECKOM PYKOBOJCTBE
mpenogaBaTens, HO 0e3 ero HemocpeacTBeHHoro ydactus. CamocrosrtenpHas paboTa TOApas3AeNsieTcss Ha
CaMOCTOSTENLHYIO PadOTy Ha ayAMTOPHBIX 3aHATHAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe b HAS
pabora oOyyaromuxcs BKIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHUE OTIEIBHBIX TeM (Pa3lelioB) TUCLUILIHHBL,
TaKk U npopaboTKy TeM (pa3ziernoB), OCBaUBaEMBIX BO BpeMs ayJIMTOPHOW paboThl. Bo Bpemsi camocTosiTenbHON paboThI
oOydJaromuecss 4YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4dHYI0 M CIpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJlaHusl,
HarpaBJIeHHbIE Ha 3aKperyIeHUue 3HaHWH M OTPabOTKY YMEHHWH M HaBBIKOB, FOTOBATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

OpFaHI/I?)aIII/IH CaMOCTOSITEIILHOM pa60T1,1 o6yqalouu/1xc51 PErIaMCHTUPYETCA HOPMATUBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM nI/ITepaTypoﬁ " 3JICKTPOHHBIMU O6pa30BaTeJ’IbHHMI/I pecypcamMu, BKiIro4das:

Iopsnok opraHu3alliM M OCYIISCTBICHUS OOpa30BaTENBHON NEATEIBHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMam
BBICIIETO 00Opa3oBaHWs — TNporpamMMaM OakajaBpuara, NpOTpaMMaM CICHHaJIHTeTa, INporpaMMaM MarucTpaTypebl
(yTBepxIeHHBIN nprkazoM MHUHHCTEpCTBa HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannm ot 6 ampens 2021
roga Ne 245)

VYcraB  (enepa’lbHOrO  rOCYIApCTBEHHOTO — AaBTOHOMHOrO — oOpa3oBarenbHOro  yupexxaeHus "KasaHckuit
(ITpuBomkckuit) henepanbHBIN YHUBEpCUTET"

[lpaBuna BHYTpEHHEro pacmopsjka (elnepalbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOIO — 0Opa3oBaTEIbHOTO
yUpEeXICHUs BBICIIEro mpodeccruoHanbHoro oopasosanus "Kazaunckuit (IIpuBomkckuit) GpenepanbHblii yHUBepcHTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBoimkckoro) ¢enepabHOTO YHUBEPCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB MO IMCUMILIMHE (MOI[y.]'IlO)

DoHJ OLIEHOYHBIX CpCACTB MO AUCHUIIIIMHE (MO}IyJ'I}O) BKJIIOYA€T OLCHOYHBLIC MaT€pHalibl, HAIPaBJICHHBIC Ha
IIPOBCPKY OCBOCHUA KOMHeTeHHHﬁ, B TOM 4YHCJIIC 3HaHI/Il>‘I, yMeHI/Iﬁ 1 HaBBIKOB. (I)OH,I[ OLCHOYHBIX CPCACTB BKIIOYACT
OILICHOYHBIC CPEACTBA TCKYLICTI'O KOHTPOJISI U OHNCHOYHBIC CPCACTBA HpOMe)KyTO‘IHOﬁ aTTCCTAlluH.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolas HH(opManus:

- COOTBETCTBHE KOMITCTCHITUH IDTAHUPYEMBIM pe3yibTaTaM 00y4IeHHS 10 TUCTHIUTHHE (MOJIYIIIO);
- KpUTEPUH OLIEHUBaHHS CPOPMUPOBAHHOCTH KOMIIETSHIHI;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUIHHE (MOIYJIIO);

- OIIMCaHUe MOopsiiKa MPUMEHEHHS U TPOLEAYPBl OLICHUBAHMS ISl K&KJIOT0 OLEHOYHOTO CPEACTBA;
- KpUTEPHUH OIIEHUBAHMS JUIs KAXKJIOTO OLIEHOYHOTO CPEJICTRA,;

- COACpIKaHUC OLCHOYHBIX CPEACTB, BKIIIOYasd Tpe6OBaHI/IH, NpeABABIIACMBIC K I{eﬁCTBHﬂM 06yqa}0mﬂx051,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHUS PA3JIUMYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB IO TUCIUILTNHE HaxoauTcs B [Ipunoxkenuu 1 k mporpaMMe JTUCIUILTAHBI (MOJIYJITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM JJI5l OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHHe IUCHMIUIMHBI (MOIYJS) IpeArojaraeT u3ydeHHe ydeOHO#l nuTeparypel. JlutepaTypa MOXeT OBITh
JOCTYITHA 00YYAIOMIMMCS B OJHOM M3 JIBYX BapHaHTOB (JINOO B 00OMX M3 HUX):

- B DJIJIEKTPOHHOM BHUJE - 4epe3 DJIEKTPOHHBbIE OMOIMOTEYHBIE CHUCTEMBI Ha OCHOBAaHWHU 3aKIIOUeHHBIX KDY
JIOTOBOPOB € IPaBO00OIIaIaTeNISIMHU;

- B mle4aTHOM Buze - B HayuHoit 6ubmmoteke Enabyxckoro uncruryra KOY. OOydatomuecs noinydamT y4eOHy0
JIUTepaTypy Ha aOOHEeMEHTe II0 YHTAaTeJIbCKUM OHMJIeTaM B COOTBETCTBHM C MpaBWIAMM I0Jb30BaHMs HayuHoi
OUOIHOTEKOM.

DJIeKTPOHHBIE U3aHUS JIOCTYIHBI IUCTAHIIMOHHO M3 JII00O0I TOYKM MPU BBEACHUH OOYYaronMMCs CBOETO JIOTHHA U
nmapojst OT JMYHOro KaOuHera B cucreMe "DNeKTpoHHBIH yHHBepcuteT". [Ipn HCIONB30BaHMM TE€YATHBIX H3JaHUIN
O6nbnroTeuHslii (GOHI JOJKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sk3eMmmusipa Ha KaKaoro
oOydarolierocs u3 4ucia JInL, 0JJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCLUILUIAHY.

Ilepeuerp OCHOBHOW M JOIONHHUTEIBHOM y4eOHOW NHTEpaTyphl, HEOOXOAUMON IS OCBOCHHS UCIMILIHHBI
(Monynst), HaxonuTes B [Ipnnoxxennu 2 k paboyedd nmporpamme JUCHUIUIMHBL. OH MOJUICKUT OOHOBJIEHHIO IIPH U3MEHEHHH
ycioBuid gorosopoB KOV ¢ mpaBoobiagarensiMu 3JIEKTPOHHBIX M3JaHWH M IPU M3MEHEHHHM KOMIUICKTOBaHHUS (OHJIOB
Hayunoii 6ubnmorexu Ena0ysxckoro nacruryra KOV.



8. Ilepeyens pecypcoB MH(POPMALHOHHO-TeIeKOMMYHUKAUMOHHON ceTH "MHTepHeTr', He0OXOAMMBIX AJIA
OCBOEHMS TMCUUIIUHBI (MOAYJIs)

Kypnan

BBIYHCIIMTEIIBHOM MaTCMaTUuKU n MaTeMaTHYCCKOU (1)I/I3I/IKI/I -

http://www.mathnet.ru/php/journal.phtml?jrnid=zvmmf&option_lang=rus

Kypc «Uucnennsie Mmeto s - https://intuit.ru/studies/courses/2317/617/info
MexaHuKa 1 MpuUKIaHas Matematrka - http://mechmath.ipmnet.ru/math/numerics

9. MeToanyeckue yKa3aHus JAJ 00y4al0LUXCsI 0 OCBOECHUIO AUCHUILIMHBI (MOIYJI5)

Bua padort

Metoauueckue PEeKOMEHAAMHA

JIEKIUHA

Jlex1oHHBIE 3aHATUS IPOBOAATCS C UCTIONB30BaHHEM UHTEPAKTUBHBIX TEXHOJIOTUH U IPENoIaraoT
aKTHUBHOE Y4acTHe CTYJEHTOB. JIJI MOATOTOBKH K 3aHATUSM PEKOMEHYeTCs BBIAEIATh B MaTepuaie
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IIPETIOAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIHIO
BOKPYT HUX. JKenaTenbHo BBIAETATH B UCIIOIB3yEMO IUTEpaType MOCTAHOBKH BOIIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAM MOTYT OBITh JaHBI Pa3IHIHBIEC OTBETHL. Ha OCHOBaHNMYM MOCTAHOBKH TAKHX BOIIPOCOB
cienyeT coOupaTh apryMEHTHI B TIONIb3Yy PA3IMYHBIX BAPHAHTOB PELICHUS TOCTABICHHBIX IPOOIIEM.

nmabopaTopHEIE
paboTh

JlabopaTopHbIe 3aHATHS - 3TO OJHA U3 PA3HOBUAHOCTEH MPAKTUIECKOTO 3aHATHS, SBILFOIIAsICS

s dexTHBHOM PopMOoi yaeOHBIX 3aHATHI B OpraHU3aliy BHICIIEro 0OpazoBanus. JlabopaTopHbie
3aHATHS UIMEIOT BBIPAXKEHHYIO CIICIN(HUKY B 3aBUCHMOCTH OT Y4€OHOW ANCIUIUIMHEI, yrITyOsioT 1
3aKpEIUIAIOT TeOpeTHYEeCKNe 3HaH!. Ha 3THX 3aHATHAX CTYAECHTHI OCBAaUBAIOT KOHKPETHBIE METOIBI
N3y4YECHUS TUCLUIIIMHBI, 00y4JaroTCsl SKCIEPUMEHTAIBHBIM CIIOC00aM aHali3a, yMEHUIO paboTaTh C
npudopaMu ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbIe 3aHATHS AAIOT HATJISATHOE MIPEACTaBICHUE
00 M3yuaeMBbIX SBJICHUSX M IpOLiEcCaX, CTYACHTHI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE IKCIIEPUMEHTA,
y4arcsi yMEHUIO HaOII0jaTh, OLIEHUBATH [TOJy4YEHHbIE Pe3yJIbTaThl, Ae1aTh BEIBOABI M 0000mmeHus. Ha
71a00PATOPHBIX 3aHATUSAX CTYIEHTHI BHIIONHAIOT 33aHusl 1a00PaTOPHBIX PabOT C HCIOJIb30BaHUEM
naKeTa MpUKJIaJHbIX MaTeMaTH4eckux nporpamMm Scilab. OTYET o nToram BBHIMOJTHEHHBIX
71a00paTOPHBIX Pa0OT BHIMOHSETCS Ha JIUCTax Oenoi Oymaru hopmara A4 B me4aTHOM UK
pykonucaoM Buze. [Ipu opopmiieHnn 0Tu€Ta UCIOIB3YETCSl CKBO3HAsE HyMEpalusl CTPaHHUL], CUUTast
TUTYJIBHBIH JINCT IEpBOH cTpaHuLei. Homep cTpaHuUIIBI Ha TUTYJIFHOM JHCTE He cTaBuTcsa. Homepa
CTpPaHUIIBI CTaBSITCS 1O HEHTPY BBepXy. [Ipn odopmireHnn 0TuéTa B IE9aTHOM BHUJIE JKEIATEINEHO
co0IoaTh ciieAyrone TpeOoBaHus. [y 3aroIoBKOB: HOXYKUPHBIN WPHUPT, 14 NT, HEHTPUPOBAHHBIH.
JA71st OCHOBHOTO TEKCTA: HEXHUPHBIHA WpHQT, 14 1T, BBIpaBHUBaHHUE N0 MHpHHE. Bo Beex ciaydasx THIl
mpudra - Times New Roman, orcrym a63ana 1.25 cM, Oy TOPHBINA MeXTyCTPOUYHbINA uHTepBai. [Tos:
neBoe - 3 cM, npaBsoe - | cM, BepxHee U HIKHee - 2 cM. OT4eT JOoJDKeH colepKaTh CIEAYIONIHe
aneMmeHThl: 1) TUTynbHBIN TUCT ¢ 00s3aTeNbHBIM YKa3aHueM BapuaHTa; 2) Llens pabotsr; 3) 3aganue; 4)
OcHoBHas 4acTh; 5) Beios.

CaMoCTOsI-
TeNbHas paboTa

CamocrosTenbHast paboTa CTyJEHTOB 110 JUJIAKTHIECKON CYTH MPECTABISET COO0I KOMILIEKC YCIOBHI
00yd4eHusI, OpraHn3yeMbIX IPEIoAaBaTelIeM 1 HalPaBJIEHHbBIX HA CAMONOATOTOBKY yJaluxcs. YdeOHas
JeATEeNIbHOCTD NPOTEKAeT 63 HEMOCPEICTBEHHOIO yIacTHs IIPENoiaBaTelis H 3aKII04aeTcs B
IIpopaboTKe JIEKIIMOHHOTO MaTepHaia, HOAr0OTOBKE K JIAOOPATOPHBIM 3aHATUAM; U3YUCHNH YIeOHOM
JIUTEPaTyphl U3 OCHOBHOTO U JOIOJTHUTEIHFHOTO CITUCKA.

3a4€T

3aveT sBIsieTcs (POPMOil OLICHKH KauecTBa OCBOCHUS CTYICHTOM 00pa30BaTeNIbHON MPOrpaMMBl 1O
nucnutuinge. ITo pesynbraTaM 3adeTa CTyIEHTY BBICTABIISETCS OIEHKA "3auTeHO" win "He 3auTeHo".
3aueT MOKEeT MPOBOIUTHCA B (hOpMe YCTHOTO Ompoca 1o Omreram (Borpocam) uiu 6e3 OUIeToB, ¢
NpeIBapUTEIbHON NOATOTOBKOW MK 0€3 NOATOTOBKH, 10 ycMoTpeHHIo kadeapsl. [IpenonaBarens
MOXKET IPOCTAaBUTh 3aueT 0e3 orpoca Uik co0eceI0BaHus TEM CTyIeHTaM, KOTOPbIE aKTHBHO
Y4acTBOBAJIM Ha JJAOOPATOPHBIX 3aHSTHSIX.

10. TlepeyeHb HH(POPMAIHOHHBIX TEXHOJIOTHI, UCMOJb3YyeMbIX NPH OCYIIECTBJEHHH 00Pa30BATEIbHOIO
npouecca Mo AMCHUIJIUHE (MOIYJII0), BKJIOYASl NMepeyeHb NMPOrpPaMMHOr0 odecneyeHuss U HH(OPMAIUMOHHBIX
CIPABOYHBIX cHCTeM (TMPHU HEOOXOAUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOIWH, UCIIOIb3YEMbIX IPH OCYLIECTBICHHH 00pa3oBaTENILHOTO IIpolecca o
JUCUUIUIMHE (MOAYJIIO0), BKIIIOYAs IepedeHb MPOTrpaMMHOro obecrieueHrsi U MH()OPMAIMOHHBIX CIIPAaBOYHBIX CUCTEM,
npencrasieH B [punoxkenun 3 x pabodeil mporpamme TUCIUTUIAHBL (MOIYIIS).

11. OnucaHue MaTepUAJbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /IJIs1 OCYlIecTBJeHHs] 00pa30BaTeIbLHOIO
npoiecca no AMCUUIINHE (MOAYJII0)



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

Vuebnast aymuropusi Ne60 (423600, Pecriybnuka Tatapcran, r. Enabyra, yi. Kasanckas, a. 89) mis npoBeneHust
3aHATHI JIKIIMOHHOTO THIA, 3aHATUH CEMHHApCKOI'0 THIA, I'PYNIIOBBIX W MHIMBHUAYAJIbHBIX KOHCYJIBTAaLlMi, TEKYILETo
KOHTPOJISL M MPOMEKYTOUHOM aTTeCTAaLlMH,[IOMEILCHNE JUIl CaMOCTOATeNbHOM padoTsl. [lnomane 73,4 kB.M. Kommiekr
Mebemn (rmocagoyHbix MecT) 29 mT. Kommuiekt Mebenn (mmocagoyHbIx MecT) i nperonaBatens | mT. KoMmeroTepHBIi
kimacc: Kommeroteps! intel core i5 15 mrt. Monurtopsl ViewSonic 22d 15 mr. Ilpoexktop EPSON EB-535W 1 .
UntepaktuBras nocka IQBoard DVT TNO82 1 mr. Tpubyna 1 mr. Konaummonep 1 mr. Hacrennsie mon ku 6 mr. Hlkad
JIBYXCTBOpYATHIH ¢ monkamu | mrt. Be6-kamepa 1 mr. Beixon B IHTEpHET, BHYTPHUBY30BCKast KOMIBIOTEPHASI CETh, TOCTYII
B DJICKTPOHHYIO HHPOPMAMOHHO-00pa3oBaTensHy0 cpeny. Habop yueOHO-HATTIAAHBIX TOCOOHHA: KOMIUIEKT MPE3CHTAIIHA
B DJIEKTPOHHOM (hopMaTe 1o ImpenogaBaeMoi JUCIUTUIAHE 3-5 IIT.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4aOIIMXCS MHBAJIMI0B H JIMI[ C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBbS

I[Ipu HeoOxomumocTH B 00pa3OBaTENbHOM IIpoliecce TNPUMEHSIOTCS CIEAYIOIIME METOAbl M TEXHOJIOTHH,
oOneryaroniye BOCHPHUATHE WHPOPMAIMU OOYYaroIMMHUCS WHBAJIMIAMU M JIMLIAMH C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMH
30POBBSI:

- CO3JaHME TEKCTOBOH BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXHOTO NpeoOpa3oBaHMS B
abTepHATHBHBIC (POPMBI, yIOOHBIE AT PA3IHMYHBIX MTOJIB30BATEIICH;

- CO37aHHE KOHTEHTAa, KOTOPBIH MOXKHO NPEACTaBUTh B Pa3IMYHBIX BUAAX 0€3 MOTEpH JAHHBIX WIH CTPYKTYPHI,
MIPEAYCMOTPETh BO3MOXKHOCTH MAacIITaOMPOBaHWS TEKCTa W HM300paXeHHH Oe3 IMoTepH KadecTBa, HPELyCMOTPETh
JOCTYIIHOCTB YIIPaBJICHHUs KOHTEHTOM C KJIaBUATYPBL;

- CO3/1aHHEe BO3MOKHOCTEH JUIsi 00y4aloIInXCsl BOCIPHHUMATD OJIHY U TY k€ MH()OPMAIUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIA C HapyLICHUSIMH ClyXa MOJydald WHPOpMAlHUIO BU3yaJbHO, C HApyLICHUSIMHU 3pPEHUS -
ayJMajbHo;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTh OCBOCHHMS HABBIKOB U yMEHHH,
(bopMUpYyEeMBIX AMCLMIUIMHON, 3a CYET aJbTEepPHATUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYalbHBIX JlabopaTopuil u
CHUMYJIILIUOHHBIX TEXHOJIOTU;

- TPUMEHECHHE [UCTAHIMOHHBIX O00pa30BAaTENBHBIX TEXHOJOTHH Ui Iepefadyn WH(pOpManuy, OpraHU3aLUH
pa3nuuHBIX (OpPM MHTEPaKTHBHONH KOHTAaKTHOM pabOThl 0Oydaromierocsi ¢ MpernojaBaTeleM, B TOM YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh HCIIONB30BAHBI JUIA MPOBEJACHUS BHPTYAIBbHBIX JIEKIHH C BO3MOXKHOCTBIO B3aMMOAEHCTBUS BCEX
YYaCTHUKOB TUCTAaHIIMOHHOTO OOy4YeHHs], IPOBEJCHUSI CEMHHAPOB, BBICTYIUICHUS C JIOKJIAaJaMH M 3alIUTHl BBIIIOJIHEHHBIX
paboT, npoBeeHHs TPEHUHIOB, OPraHU3aIMH KOJIJIEKTUBHOM paboTsI,

- HOPUMCHCHHUC JUCTAHIHWOHHBIX O6pa3OBaT€J'IBHI>IX TCXHOJIOTUH IS OpraHn3anuun (1)0pM TCKYLICTO U
IIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBCIWYCHHUE TPOJOJDKUTCIIBHOCTU CAa4Yu O6y‘-IaIOH_[I/IMC$I WHBAJIMAOM WA JIUIIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3I0POBbsI (POPM MPOMEKYTOUHOM aTTECTAI[UK 110 OTHOIICHHIO K YCTAHOBJICHHON MPOJIOJIKUTEIBHOCTH UX
clIauu:

- TIPOJOJKUTENHLHOCTH Cllauu 3a4éTa WM JK3aMeHa, IIPOBOJMMOro B NMUCbMEHHOH (opme, - He Oosiee uem Ha 90
MUHYT;

- MPOJOJDKUTENBFHOCTH MOATOTOBKH OOydYaromlerocs K OTBETY Ha 3auéTe HJIM K3aMEHe, NPOBOJIMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.
[Iporpamma coctaBieHa B cooTBeTcTBuM ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAaHOM TIO HAIPABJICHUIO

44.03.05 "Ilemarorudeckoe obpazoBaHue (C ABYyMs MPOGWIAMH MOArOTOBKK)" M MpOodUII0 MOArOTOBKM "MartemaTtuka u
nHpopMarTuka'.
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1. CooTBeTcTBHE KOMIIETEHIMIi IUIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 0 THCHUILIHHE (MOIYJII0)

Koan m HammMeHoOBaHMe

I/IHIIPIKaTopr JOCTHKEHUs] KOMIeTeHUIi

OneHo4HbIe cpeacraa TEKylero

KOMIIeTeHIIH I AJ151 AAHHOM AMCIMILIHHBI KOHTPOJISl M MPOMEKYTOUYHOIi aTTecTalluu
YK-1 -  cnocoGeH | 3HaTh NPUHOWIBI IIOMCKA, KpUTHYecKoro | Tekyuiuii KOHTPOIb:

OCYUIECTBIIITH ~ TIOWCK, | aHalN3a M CHHTE3a MHpOpManuu, MeToauku | JlabopaTopHsie pabOTHI IO TEMaM
KPUTUYECKUM aHaau3 U | CUCTEMHOIO nogxoma  JJIsd pemenust | Tema 1. BBeneHue B uMcaeHHbBIE METOIBL.
CHMHTe3  HWH(OPMAIUH, | MAaTEMAaTHUECKUX 3a7ad B YUCIICHHOM BHIE Tema 2. Pemenne ypaBHeHHH ¢ OTHOM

MPUMEHATh CHCTEMHBIN
MOAXOJ JUIsl pEeLIeHHs
IMOCTABJICHHBIX 3a7a4

Ymeth OCYHICCTBJIATL TMOMUCK, KpI/ITI/I‘IeCKI/Iﬁ
aHaJIu3 U CHUHTC3 I/IH(l)OpMaIlI/II/I; MNPUMCHATH
CUCTEMHBIM mOAXOHd JJIs peuicHuss  auIs
peuicHus MaTCMaTUYCCKUX 3aga4y B
YHUCJICHHOM BH/JIC

BrnageTp HaBBIKAMH IIOWCKA, KPHUTHYECKOTO
aHanmm3a " CHHTE32 HHPOPMAIIHH;
CIIOCOOHOCTBIO ~ NIPUMEHSTH  CHCTEMHBIH
HOAXON JUIA PpeIICHUs MaTeMaTHYeCKHX
3a/1a4 B YUCJICHHOM BHIC

HEU3BECTHOM.

Tema 3. Pemenue cucTeM JMHEHHBIX
YPaBHEHHUI.

Tema 4. nTepnonupoBaHue.

Tema 5. DBplunciieHue omnpeaeneHHbIX
HWHTETPAJIOB.

Tema 6. Pemenne auddepeHInanbHbIX

YpaBHEHUM.
Tema 7. OOpaboTka SKCIEpPUMEHTAIBHBIX
JaHHBIX.

IIpomesxkyTouHasi aTTecTamus:

OIIK-5 - cnocoben
OCYLIECTBIISITH KOHTPOJIb
" OLICHKY
(opmupoBaHus
pe3yJbTaToB
obpazoBaHus
o0OyJaromuxcs,
BBISBIISITH u
KOPPEKTHPOBATH
TPYIHOCTH B O0YYCHUH

3auém
YMmers BEIOMpATh u npuMeHATh | Tekyumuii KOHTPOJIb:
s QeKTUBHbIE TEXHOJIOTHMH opraHuzanuu | JlaboparopHbie pabOThI O TEMaM
KOHTpONsL M ouneHkd  QopmupoBanus | Tema 1. BBeneHue B YMCIEHHBIE METOIBI.
pe3ynabTaToB 00pazoBaHus oOydvaromuxcs, | Tema 2. Pemienue ypaBHEHHH C OmHOM
BBIBIICHHSI M KOPPEKIUH TPYIHOCTEH B | HEHM3BECTHOIL.
o0ydeHur, BO3HUKAWOIIUX Tpu pemeHun | Tema 3. PemeHue cucteM JHHEHHBIX
MaTeMaTUYECKHX 3a7a4y B YHUCICHHOM BUIE YpaBHEHUM.
Tewma 4. IntepnonupoBaHue.
Tema 5. DBbluncienue omnpeaeneHHbIX
HUHTETPaoB.
Tema 6. Pemenne muddepeHraIbHBIX
YpaBHEHUM.

JaHHBIX.

Tema 7. OOpabGoTka 3KCIEPUMEHTAIBHBIX

HpOMe?l(yTO‘l]—[aﬁ arrecranus:

nHpopmanuy,

TIOUCKaA, KPUTHICCKOTO
aHaJiu3a U CUHTE3a

METOAUKHU CUCTCMHOTO

nmoaxoJa i peICHus

MaAaTEMaTUYCCKHUX 3a1a4
B YHUCJICHHOM BHJIC

KPUTUYECKOTO aHa/In3a 1
CHHTe3a HH(pOpMaIUH,
METOAUKH CHCTEMHOI0
MTOJIX0/1a JJISl PeIICHUs
MaTeMaTHIeCKUX 3a7a4 B
YHICJICHHOM BHJIE,
JloITycKas
HE3HAYHUTENIbHbIE OLITHOKH
IIPU OTBETE HA BOIPOC UIIH
pelIeHNH NOCTaBIEHHON
3a1a4u

MOMCKa, KPUTUYECKOTO
aHaJIN3a ¥ CUHTE3a
uH(OpMaLUK, METOIUKH
CHCTEMHOT'0 IIOAX0/a
JUISL pEeLICHUS
MaTeMaTHYeCKHX 3a/]a4 B
YHCIIEHHOM BUJIE,
JIOIyCKast
HE3HAYHUTEIIbHbIC
OLIMOKM IIPU OTBETE Ha
BOIIPOC WJIN PEIICHUH
TIOCTABJICHHOH 3a1a4H

3auém
2. Kputepuu oueHuBaHusi c(pOPMUPOBAHHOCTH KOMIIeTEeH M
Kommner 3aurteHo He 3auteno
eHuus Broicoxuii ypoBeHb | CpenHuii ypoBedb | Huzkuii ypoBenb | Huke II0POroBoOro
(OTJIMYHO) (xopouo) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(86-100 6aa10B) (71-85 6a10B) (56-70 6a110B) (Hey10BJIETBOPUTEb
HO)
(0-55 6ansioB)
VK-1 3HaeT NPUHIMIIBI 3HaeT NPUHLMIIBI IOUCKA, 3HaeT NPUHIMIbI He 3HaeT npuHUUIIBL

MOUCKA, KPUTHIECKOTO
aHaJIN3a U CHHTE3a
nHpopmanuu,
METOJIUKH CHCTEMHOTO
MOJIXOA AJIsl peLICHHS
MaTeMaTHYeCKHX 3a1a4
B YHCIICHHOM BHJIE

YMeTh ocylecTBIATh
IIOMCK, KPUTUYECKUI
aHAJIU3 U CUHTE3

YMeer ocymecTBIATh
TIOUCK, KPUTHUUYECKUI
aHAJIU3 M CUHTE3

YMeer ocylecTBIATh
TIOUCK, KPUTHUUYECKUI
aHAJIU3 ¥ CUHTE3

He ymeer
OCYULIECTBJISATh IIOUCK,
KPUTUYECKUH aHAINU3 U




nHdopmanny;
NPUMEHSATH CUCTEMHBIN
HOAXOJ VIS PELICHUS
TUISL PEIICHUS
MaTeMaTHIeCKUX 3a1a4
B YHCIICHHOM BHJIE

nH}opManny; MPUMEHSTH
CHCTEMHBIH MOIXO0 LTS
PELICHUS ISl PEILICHUS
MaTeMaTHYECKHX 3a7a4 B
YHCIIEHHOM BUJIE,
JOIyCKast
HE3HAYHUTEIILHBIC OLTHOKH

nHpopMauuy;
NPUMEHATH CHCTEMHBIN
MOAXOJ JUIsl pELICHHS
JUISL PEILCHUS

MaTEMaTHYCCKHUX 3a/1a4 B

YUCIEHHOM BUIIE,
JIOMyCKast TUTUYHbIE
OLINOKHU

CHHTE3 MH(POPMALINY;
MPUMEHATH CHCTEMHBIN
TOAXO ISl PEILICHUS
JUTSL pETLICHUS
MaTeMaTHYECKUX 3a7ad
B YHCIICHHOM BHJE

Bnageer HaBEIKaMHU
MOUCKA, KPUTHIECKOTO
aHaJIn3a U CUHTE3a
nHpopmanny;
CIIOCOOHOCTELIO
MPUMEHATh CUCTEMHBIN
TOJIXOI ISl PEIICHNUS
MaTeMaTHYECKUX 3a1a4
B YHCJIEHHOM BHJIE

Bianeer HaBbIKAMHU
MOUCKA, KPUTHIECKOTO
aHaIIM3a ¥ CHHTE3a
nHdopmauuy;
CIIOCOOHOCTBIO IPUMEHSITh
CHCTEMHBIH MOAXO IS
peLIeHNs MaTeMaTHIECKHUX
3aj1a4 B YUCICHHOM BUJE,
JOITyCKast
HE3HAYUTEINIbHBIC OIIHOKH

Bnageer HaBBIKAMH
MOUCKA, KPUTHIECKOTO
aHaJIM3a U CUHTE3a
nHdopManuy;
CIIOCOOHOCTEIO
MIPUMEHSATH CUCTEMHBIN
TOJIXO[ JUIsl PEIICHUS

MaTEMaTHYCCKHUX 3a/la4 B

YUCIEHHOM BUIIE,
JIOMyCKast THITUYHBIE
OIIINOKH

He Bnaneer HaBBIKAMH
MOUCKA, KPUTHIECKOTO
aHanuM3a ¥ CHHTE3a
nHpopmanuy;
CIIOCOOHOCTELIO
MPUMEHSATH CUCTEMHBIN
MOJIXOJI JUIsl PEIICHUS
MaTeMaTHYECKUX 3a1a4
B YHCJIEHHOM BHIE

OIIK-5

YMeer BEIOUPATh U
TNPUMCHSATb

s peKTUBHBIC
TEXHOJIOTUH
OpraHu3aly KOHTPOJIS
U OLICHKH
(dbopmupoBaHus
Ppe3yIbTaTOB
o00pa3oBaHUA
oOygaromuxcs,
BBISIBIICHUS U
KOPPEKLUH TPYAHOCTEH
B 00y4eHHH,
BO3HUKAIOIIUX TPH
peLeHun
MaTeMaTHYeCcKHX 3a/1a4
B YHCIICHHOM BH/JIE

YMeer BEIOHPATh U
MIPUMEHSTH 3P PEKTHBHEIC
TCXHOJIOTUU OpraHu3alu
KOHTPOJIS ¥ OL[CHKH
(dbopmupoBaHUs
pe3yabTaToB 00pa30BaHUs
00y4aroIuXcs, JOImycKast
HE3HAYUTEIIbHBIC OIIHOKH
B BBISIBJICHHH M KOPPEKLIHU
TpyOHOCTEH B O0y4YCHUH,
BO3HHUKAIOIIUX MTPU
pELICHHH MaTeMaTHYSCKUX
3aj1a4 B YHCJICHHOM BUJIE

YMeet BBIOHPATh U
NPUMCHSTb

3¢ peKTUBHBIC
TEXHOJIOTHH
OpraHM3aIy KOHTPOJIS
U OLICHKHU
(dbopmupoBaHus
Ppe3yJIbTATOB
o0pa3oBaHUA
oOyJaromuxcs,
JOITyCKas THITHYHBIC
OLIMOKY B BBISBJICHUH H
KOPPEKLUH TPYAHOCTEH
B 00yueHHUH,
BO3HUKAIONINX MPH
peleHnu

MAaTCMaTHYCCKUX 3a/1a4 B

YHUCJICHHOM BHC

He ymeeT BBIOUpATE 1
HNPUMCHSATb

s eKTUBHbIC
TEXHOJIOTUH
OpraHHU3aIiK KOHTPOJIS
U OLICHKH
(opMupoBaHust
pEe3yIbTaTOB
00pa3oBaHUA
oOygaromuxcs,
BBISIBJICHUS U
KOPPEKIUH
TpyJAHOCTEH B
00yueHHH,
BO3HUKAIOIIUX TPH
peleHum
MaTeMaTHYeCcKHX 3a1a4
B YHCIICHHOM BH/JIE

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEr0 KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAIHIO

7 cemectp:

Tekymuii KOHTPOJIb!
JlabopaTopHbIie paboTHI

Tema 1. BBenenue B YUCIIEHHBIE METOEL.

Tewma 2. Pemenne ypaBHeHHH C OHOW HEM3BECTHOM.
Tewma 3. Pemenue cucteM JIMHEHHBIX YpaBHEHHII.
Tewma 4. HTepnionupoBaHue.
Tema 5. BeruncieHue onpeesIeHHbIX HHTETPAIIOB.
Tema 6. Pemenne nuddepeHnanbHbIX ypaBHEHUH.
Tema 7. O6paboTka FIKCIIEpUMEHTAIBHBIX TaHHBIX.
MakcumanbHoe konudecTBo 6amios o bPC - 50.
Hroro 50 Gamios

[pome:xkyTounas arrecramus — 3auet — 50 6ayIoB.
[IpomexxyTouHast aTTeCTalMs TPOBOAUTCS IIOCIE 3aBEpIICHHs W3YYCHHS IUCHUIUIMHBI WM €€ YacThd B Qopme,
OTpeeIsieMOi YU4eOHBIM IDIAHOM O0pa30BaTENBHOW IMPOrpaMMBl C IIETbI0 OLCHHTh PaboTy OO0yYaromIerocsi, CTEICHb
YCBOCHMSI TEOPETUIECKUX 3HAHUN, YPOBEHD C(HOPMHUPOBAHHOCTH KOMIIETCHIINH.
[IpenogaBaTenb, MPUHUMAIONINIA 3a4eT 00ECIeYNBAET CIIyYalHOE paclpe/iesieHne BapUAaHTOB 3a4ETHBIX 3aJaHUN MEXIy

00ydJaromuMUCs C TOMOUIbI0 OWJIETOB W/WIM C TNPHUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHI,

BIIpaB€ 3aaaBaTb

00ydJaroImeMycs JTONOJHUTENbHbBIE BOIIPOCHI U JaBaTh TOTIOJTHUTENbHBIC 3aJIaHUSI TOMUMO TE€X, KOTOPhIE YKa3aHbl B OuieTe.
3adet mpoBoaUTCS Mo OuieTam. B kakioM OmiieTe ABa OICHOYHBIX CPEJCTBA: YCTHBIN MM MUCHMEHHBIA OTBET HA BOIMIPOC
U peleHune 3aaad.
VCTHBIN Wau MHCbMEHHBIH 0TBET — 20 6asuIos.




Pemenne 3amaun — 30 OaywIos.
Hroro 20+30=50 6aym1oB.

Obmiee KOIMIeCTBO OAIUIOB 10 TUCIHUITIMHE 32 TEKYIIHH KOHTPOJIb M MPOMEXYTOUHYIO aTTecTarmio: 50+50=100 6amios.
CooTBeTCTBHE 0AIIIOB U OLIEHOK:

Jist 3agera:

56-100 — 3auTeHo

0-55 — He 3auyteHo

4. OneHOYHBIE CPEACTBA, MOPSAAOK X NPUMEHEHHS M KPUTEPHH OLeHMBAHMSA
4.1. OueHoOYHBIE CPEICTBA TEKYILEro KOHTPOJIS

4.1.1. JIa6opaTopHbIe padoThI

Tema 1. BBenenue B YUCIIEHHBIE METOIBI.

Tema 2. PerieHue ypaBHEHUI ¢ OJHON HEU3BECTHOM.

Tewma 3. Pemienue cucteM JMHENHBIX YpaBHEHUH.

Tewma 4. UnTepnionupoBaHue.

Tema 5. BeruncieHue onpeeeHHbIX HHTETPAJIOB.

Tewma 6. Pemenne nuddepeHnnanbHeIX ypaBHEHUH.

Tema 7. O0pabOTKa SKCIIEPUMEHTAIBHBIX JaHHBIX.

4.1.1.1. Ilopsipox npoBeeHHs.
JlabopaTopHbie pabOThI IPOBOJATCS B YaChl Ay TUTOPHOM PaOOTHL.

[Nepen BhINONHEHNEM Ka)J0W pabOThI CTYIEHTBI-0aKaIaBpbl JOJDKHBI POpaboTaTh COOTBETCTBYIOIINI MaTepHal,
UCTIONB3Ysl KOHCTIEKTHI TEOPETHUECKHX 3aHATHH, IEPHOANIECKUE U3AaHHA, YICOHO-METOANIECKHIE TIOCOONS U yICOHNKH.
ITo okoHUaHUM 3aHATHIT CTYAECHTHI OQOPMIIIOT OTUET IO KaXXJ0M paboTe, COOIIoIast CIEAYIONIYIo GopMy:

e HanmeHOBaHUE TEMBI;

e Ilenp paboTsr;

e 3anaHue U coJep)KaHWE BBHIIOIHEHHON paboTHI,

e  [IuceMeHHBIC OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.
e  BriBozbI 10 poienaHHOM padoTe.

° CHuCcOK UCIIOJIb30BAHHBIX HCTOUYHUKOB.

4.1.1.2 Kputepun oneHMBAHUS

43-50 0a/J10B CTABUTCH, €CJIH 00yUAIONIUICS:

[MpaBuibHO BBINOJHUI BCE 3aiaHus. [IPOJEMOHCTPHPOBANl BBICOKHN YPOBEHb BIAJCHUS MarepuaioM. I[IposiBIieHBI
MPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K BBIMIOJHEHUIO KOHKPETHBIX 3a/[aHUI.

36-42 6anJ10B CTABUTCS, €CJIH 00YYAIOIIUIACS:

[MpaBUIbHO BBIMOJIHWI OOJBIIYIO 4YacTh 3aJaHuil. [IpUCYTCTBYIOT He3HAYUTENbHbIE OMIMOKH. [IpojeMOHCTPUPOBaH
XOpOIIMH YPOBEHb BIIAJICHUS MarepHaioM. [IpOsBIEHBI CpelHHe CIOCOOHOCTH NPHMEHSATh 3HAHUS W YMEHUS K
BBIMTOJTHEHHIO KOHKPETHBIX 3a/IaHH.

28-35 0aJJ10B CTABUTCS, €CJIH 00yYAIOIIHIICS:

3amaHuss  BBINOJHII 0Ojiee dYeM  HAmoJOBUHY. [IpHCYTCTBYIOT CephE3Hble  OIMOKH. [IpOaeMOHCTPHPOBaH
y)lOBHeTBOpHTeHLHLIﬁ YPOBCHb BJIAJICHUA MAaTCpHUAJIOM. HpOﬂBHeHBI HU3KHEC CHOCO6HOCTI/I NPUMEHATHL 3HAHUA U YMCHHUA K
BBITIOJTHEHUIO KOHKPETHBIX SaﬂaHHﬁ.

0-27 6a/1510B CTABHUTCS, €CJIN 00YyYAIONIUIICSI:

3amaHus BBIIOJHWI MEHEE 4UYeM HaloJIOBHHY. [IpoJeMOHCTpHpPOBAaH HEYAOBICTBOPUTEIBHBIN YPOBEHb BIAJCHUSA
MarepuanioM. [IposiBIIeHbI HEAOCTATOYHBIC CIIOCOOHOCTH MPHMEHSATh 3HAHUSI M YMEHHS K BBIOJHEHHIO KOHKPETHBIX
3aJIaHUH.

4.1.1.3. Conep:xaHue OLIEHOYHOTO CPEACTBA

Tewmsr 1-7
JladopaTopHasi pa6ora 1. JneMmeHTApHAs TeOpHs NMOTPENIHOCTEl
1 3amanue 2 3amaHue 3 3agaHue
Omnpenenutb, Kakoe paBeHCTBO | OKpyrJIMTh  cOMHHTeNnbHbIe  1mbpsl | Haiitu MpeaesIbHbIE
TOYHEe. YHClia, OCTaBUB BEPHBIE 3HAaKU: a) B | aOCOJIOTHBIC U OTHOCHUTENBHBIC
BapHaHT Y3KOM cMbIcie: 0) B IIMPOKOM CMbICIE. | TMOTPEIIHOCTH YHCEN, €CIIH OHU
OmnpenenuTb aOCONOTHYIO MOTPEIIHOCTh | UMEIOT TOJIBKO BEpHbIC HU(PHIL:
pe3yibTaTa. a) B Yy3KOM cMbIcie; 0) B
LINPOKOM CMBICIIE.
Ne 1. \/ﬂ = 6.63 nt 19/41=0,463. a) 22,553(x0,016); 6) 2,8546; 6 =0,3%. a) 0,2387; 6) 42,884.
Ne 2. 7/15 = 0,467 wm \/%=5,48. 20 35.224%34; 8 = 03%. 6) 6,4257 | a)3.751;6) 0,537.




Ne 3.

AJ10,5 =324 umm 4/17=0,235.

a) 34,834; 5= 0,1%; 6) 0,5748 (+0,0034).

a) 11,445; 6) 2,043.

Nod. _ o 2) 23485 (:0.0042); 6) 034484; 5 = [ 2) 2.3445:5) 0,745,
15/7 = 2.14 um /10 =3l6. 0.4%.

Nes. 6/7=0857 wm 4.8 =219 | Y3435 (+0,0028); 6) 10.8441;5=05%. | 2) 8,345;6) 0,288.

3 B B a) 824163; & = 02%; 6) 0,12356 | a) 12,45;6) 3,4453.
12/11=1,091 wm 6.8 =261. (0.00036).

Ne7. _ 99 _ a) 2,4543 (+0.0032); 6) 24,5643; & = | a) 0,374;6) 4,343
2/21=0,095 nma /22 = 4,69. 0.1%.

N8| 15153 mmn /0.8 2313, | @ 23574 8= 0.2%;:6) 83445 (£0.0022). | @) 20.43:6) 0.576.

Ne o, B B a) 21,68563; 5 = 0,3%; 6) 3,7834 | a)41,72;6) 0.678.
6/11=0,545 wm /83 = 9,11. (£0,0041).

Ne 10 | o 0895w B2 =701 | @ 13:537 (£0.0026); 6) 7.521: 6 = 0,12%. | @) 5,634;6) 0,0748.

No 1. _ 14 - 2) 03567, & = 0,042%; 6) 13,6253 | a) 18,357:6)2,16.
21/29=0,723 wm \/44 =6,63. (£0,0021).

N 12, B ) a) 1.784 (x0,0063); 6) 0.85637; & = | a)0,5746; 6) 236,58.
50/19 = 2,63 nma +/ 27 =5,19. 0.21%.

Ne 13. _ _ a) 3,6878 (+0.0013); 6) 15.873; & = | a) 14,862;6)8,73.
1317 =0,764 wm /31 =556. | /o0

Ne 14, B B a) 27,1548 (0.0016); 6) 03945; & = | 0,3648;6)21,7.
7/22=0,318 mm 13 =3.60. 0.16%.

15, o 18 - ) 0.8647 (:0.0013); 6) 243618, & = | 4)2.4516;6) 0,563,
17/11=1,545; Y18 =424 0.22%.

Ne 16. _ _ a) 3,7542; & = 032%; 6) 0,98351 | a)62,74;6) 0,389.
5/3=1,667 wm +/38 = 6,16. (+0,00042).

Ne 17. B vl a) 83,736, & = 0085%; 6) 56483 | a)5,6432;6)0,00858.
49/13 =3,77 wm V14 = 3,74. (+0.0017).

IS - _ a) 2,8867; & = 043%; 6) 32,7486 | a) 0,0384; 6) 63,745.
13/7=1,857 mm \/7 =2,64. (+0,0012).

0] : : a) 4,88445 (+0,00052); G)0.096835; 5 = | &) 12,688; 6) 4.636.
19/12=1,58 wm V12 =3,46. 0.32%.

) - - a) 38,4258 (+0,0014); 6) 0,66385; & = | a) 6,743; 6) 0,543.
51/11=464wm V35 =591 | ('

Noal. i 55 - a) 039642 (£0.00022); 6) 46.453; 5 = | @) 16,6446) 6,125
18/7 = 2,57 nm N/ 22 =4,69. 0,15%.

N2z - . a) 58425 3 = 023%. 6) 066385 | a)0.3825:6) 246.
19/9=211wm V17 =422 | ;000057

5 - - a) 243872; & = 034%; 6) 0,75244 | a) 16,383;6) 5.734.
16/7=2,28 wm v11 =5, 52, (+0.00013).

o2 _ 63 2) 23684 (20.0017); 6) 45.7832; 6 = | @) 0.573;6) 3.6761.
2013=154 wm V63 =704 | /o0

o - i a) 72354; & = 024%; 6) 0,38725 | a) 18,275; 6) 0.00644.
12/7=1,71um V47 =6,86. (0,00112).

313 - B a) 0,36127 (£0,00034); 6) 46,7843; & = | a) 3,425;6) 7,38.
6/7 =0,857 wm 41 =6,40. 0,32%.

— - } a) 23.7564; & = 044%; ©) 4.57633 | 2)375;6) 6,8343.
23/9 = 2,56 mmn \/87 =9,33. (2:0,00042).

) - - a) 15,8372 (£0,0026); 6) 0,088748; & = | a) 3,643; 6) 72,385.
27/31=0,872 um 42 =6,48. 0.56%.

3 - : a) 387683 & = 033%; 6) 13,5726 | a)26.3; 6) 4.8556.
7/3=2,33 um V58 =7,61. (£0,0072).

Ne 30. i = 2) 0,66835 (£0,00115); G) 23,3748; & = | a) 43,813;6) 0,645.
14/17 = 0,823 nm /53 =7,28. 0,27%.

JlaGoparopnas padoraNe 2. OcHoBbI nporpamMmmupoBanus B SciLab
3amanue 1

BrInomHAUTE B pexkUMe KaJbKyJISITOpa CIeqyIoune JeUCTBHS: a) BBO HCXOIHBIX ONEpaH/I0B.
6) Beimonuute Haz onepannamu 1 u 2 oneparmio 1.
B) BrimonmuuThs Hajx pesynbraToM M onepanaoMm 1 omepanmio 2. T) BeInosHUTE Hag pe3ysbTaToM H
orepaHoM 2 onepanuto 3. 1) BozecTu omepany 1 mMo31eMEHTHO B CTEIICHB 3.
3ananwue 2

3amanue 2.1




® BpecTu B K0Jie IPOrPaMMbI TEKCT B BHI€ KOMMEHTAPHS KaK 3arjiaBHe IPOrpaMMB.
®  BpecTH UCXOAHBIC JAHHBIE.
® 3ajnaTh U3MEHEHHE apryMEHTa.
®  Brruncnuth 3HaueHus GyHKIHMK 1 v 2 11t apryMeHTa B 3aJaHHOM HHTEpBale.
® Brectd rpaguku QyHKIMH OZHOBPEMEHHO Ha OJHOM rpaduke B NEKapTOBBIX KoopauHatax. s
Pa3HbIX rpap)KOB HCIOIB30BaTh Pa3HbIA TUIT JIUMHHH.
3ananue 2.2
® [loBTOpUTh 3a1aHKe 2.1, HO rpaduKky HyHKUMIT BEIBECTH B BYX HOJOKHAX Ha oJHOM rpaduke. ['paduku B
cronbukoBoM popmare.
3aganue 2.3

® [loBropuTsh 3amanue 2.1, HO Tpad Ky QYHKIHMA BEIBECTH B YETHIPEX MOAOKHAX C PA3HBIMU CTIIIIMHU JTMHAN
Ha ofiHOM rpaduke. Mcnonb3oBath dyHkimu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTte! 3aganuii

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. Pemienne ajgredpanyeckux ypaBHeHHUil ¢ 01HOI HeU3BECTHOM
1
3amaiite mommHoM: pl(z) = z° + 7z* + 1923 + 252% + 16z + 4. Beruncaute ero
KOPHH.
2 I[J'I?[ IIOJIMHOMA pl(Z) OMpPCACIINTL MAKCUMAJIbBHYIO CTCIICHb, BBIYMCIIUTD IIPOU3BOJHYIO U
mpeoOpa3oBaTh MOJIUHOM B CTPOKY.
3 HaiiTi KOpHII [OmIHOMaA 6 — 5x + Xx° .
4 3amate 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].
[TocTpouts TpadIK 3aBUCIIMOCTII 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’. BIUCINTH 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 padora Ned. PenieHne TpaHCIeHIEHTHBIX YPAaBHEHHI ¢ OTHOW HeH3BECTHOI

Otnenuth rpaduuecky M HAMTH KOPHH ypaBHEHHsI, MCNONB3Yst pyHKIuio fsolve()

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

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

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

4| x2-In(1+x)-3=0

5| x*2*-1=0

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

7| (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 ypaBHeHUit
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



JladopaTopHasi pa6ora Ne6. MeToabl HHTEPMOJISIIUU
1. 3anana Gyukuus f cornacuo tabnuie. JInHEHHO HHTEPIOAMPOBATh QYHKIHMIO f 1 HOCTpOUTH €€ rpaduk Ha HHTEpPBAIIE S C
maroM 0,01, HaliTh €€ 3HAYEHHE B TOYKE X *:

a) X1 X2 X3 1 V2 V3
-4 -3 -1 -2 0 -1
s=[-6; 0], x*= -2
6) X X2 X3 V1 2 V3
-3 -1 0 1 -1 2
s=[-5; 1], x*=-2
8) x X X3 Xy A5 V2 V3 Vy
-1 0 I 2 1 1 -1 7
s=[-2; 3], x*=0.5

2. Tloctpoiite crutait, KOTophiid mpoxoaut uepe3 Touku (-, 0), (-n/2, -1), (0, 0), (n/2, 1) u (xn, 0), Ha unTepBae (-w, ) C
mraroM 7/20. YIuTHIBas, YTO HaYaJbHBIC JaHHBIC 3aaf0TCA (QyHKINCH
Y=Sinx, onpenennuTe CyMMy KBapaToOB OTKIOHEHHI 1i1s Touek —m/4; -1i/6; -n/3; /6; m/4. TlocTpoiite
rpaduky crutaiina, QyHKINY U YKa3aHHBIX ST TOYEK.

3. B tabiuie npuBeeHbI JaHHbIE 0 TeMIieparype B npuropoae 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

IepeBeaure nanubie B rpagaycsl Llenscust. Onpenenure K03GOUIUMCHTHI CIUIaiiHa, KOTOPBIA OMUCHIBACT ITH JAHHBIC.
[MocTpoiiTe criialiH ¥ KCXOIHBIE JAaHHBIE HA OJHOM rpaduKe.

4. Vcrianckui IpOU3BOINTEND IIUTPYCOBBIX XapaKTEPH3YeTCsl CIEAYIOINM 00BEMOM IPOAAK:

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

Hcnonp3ys cimaity, oneHute 00beM nponax B 1962, 1977 u 1992 ronax. [loctpoiiTe craitH u HCXOHBIC TaHHBIC HA
OJTHOM TpaduKe.

5. B tabnuiie npuBeieHb! LICHBI Ha XypHAJ 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

OrneHuTe cTOUMOCTD U3gaHus B HosOpe 2002 rona, ¢ momoisio crutaiiHa. Kak n3meHutcs orienka ajst Hostops 2002
roJia, €CIIi CTAHET U3BECTHO, YTO B HOsIOpe 1991 roma cToMMOCTh M31aHuUs
coctasuia 6,3 eBpo? [locTpoiiTe rpaduku cruiaiiHa M HCXOTHBIX JAHHBIX.



JladopaTopHasi paboTa Ne7. AnnpoxkcumManus

1 ATNmIpOKCUMHUPOBATH TAOIUIHO 3aJaHHYIO (QYHKIIHIO TIOJIMHOMOM IIEPBOH CTENICHH
X1 X2 X3 N V2 V3
-4 -3 -1 -2 0 -1
2 ANNpoKCUMUPOBATh TAOIUIHO 33JaHHYIO (PYHKIHIO IIOJIMHOMOM BTOPOI CTENEHN
X1 Xz X3 W W V3
-3 -1 0 1 -1 2
3

3agaH Ha60p SKCIIEPHMEHTAIBHBIX JaHHBIX V., 3aBHCAINHX OT X. H3BecTHO. 4YTO
SKCIIEPUMEHTAIBHBIC 3HAUCHH ); COAEePKaT omuoku. CuuTag. 94To peanbHad 3aBHCHMOCTB (X;,);)

uMeeT BHA v = Cjx cos(Chx) + Cs,. HallTH napamMeTpel Cj, Cs, Cs.

x=0 05 1 15 2 25 3 35 4 4.5 5 545 6
y=5.02 6.08 333 -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)}’20951 B) v=a+b/x T1)y=I1/(a+bx)
CpaBHHMBATh MKy CO00I CpeTHEKBAAPATUICCKHE TIOIPEITHOCTH.
5
Haiitin mapamertpsl creayromeil GpyHKUun y=x/(4x+B), ecian 3agaHbl e€ 3HadeHNns 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

JlabopaTopHasi pabora Ne8. Hucsiennoe nudgepeHuipoBaHue 4 UHTEIrpMpoOBaHue

BBIYHCITUTD KaKIBIH U3 YKa3aHHBIX HHTETPAJIOB TPeMs CII0c0o0aMu (C IIOMOIIBI0 PyHKIUIA
1 inttrap(), intg(), integrate(). CpaBHuTe pe3yabTaThl.

L f e 2 [0 + 3% - 8)dx 3. [T xsinxdx

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




3 Beruncinth 3HaueHue pou3BoHoM Gyukimu f(X) B Touke xg

" f(x) = sin (cos (g)) Xog = %
: f(x)=tg (cos (%)) Xg = = +3\E

f(x) = sin(x® —7x? + 6x + 8) Xg = ——

JlaGopaTopHas padora Ne9. IIpndim:xénHoe pemeHne 00bIKHOBEHHBIX JH( (hepeHIMaTbHBIX YPABHEHHI

Bapuanr 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 CPEICTBA MPOMEXKYTOUHOI aTTeCTAlNU

[To mucuuIuIMHE IPETyCMOTPEH 3a4eT B 7 ceMecTpe. 3a4eT MPoXoAuT 1o Omneram. B kaxmom OmiieTe oIMH TeOpeTHIECKHH
BOTIPOC M OJIHA 3aJada. 3adeT MPOBOAMTCS B YCTHOW, MICHMEHHON WJIM KOMIBIOTEpHOI ¢opme. OrieHnBaeTCs BIIaJCHUE
MaTepHalioM, €ro CHUCTEMHOE OCBOEHHE, CIIOCOOHOCTh NPHUMEHSTh HY)KHbIE 3HAHMS, HABBIKM W YMEHHUS IIPH aHaJIN3e
NIPOOJIEMHBIX CUTYaluil U peIIeHNH MPAKTHYECKHUX 3a1aHHMH.

4.2.1. YcTHBIH MJIM NHCbMEHHBIN 0TBET Ha BONPOC

4.2.1.1. Ilopsaaok npoBeaeHuUsl.

VYCTHBIM MM MHCBMEHHBI OTBET Ha BONPOC HANpaBJIeH Ha IPOBEPKY 3HAHUII OCHOBHBIX pa3fieNiOB MO IUCLUILINHE
«HucnaeHHbIE METOIBIY.



4.2.1.2. Kputepuu oueHuBaHus.
17-20 6anj10B CTABUTCHA, €CJIH 00yUAIOIIUIACS:
B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpoBaH. [IpekpacHO OCBOEH MOHATHIHBIN
ammapat. [IpogeMOHCTpHpOBaH BBICOKHH YPOBEHb IIOHMMAaHUS MaTepuana. [IpeBocxomHoe ymeHne (hopMynnpoBaTh CBOH
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIE TOIOKCHH.
14-16 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:
OcHOBHBIE BONPOCH TeMBI packpbll. CTPyKTypa OTBETa B LIEIOM a/ileKBaTHa TeMe. XOPOIIO OCBOEH NMOHATUIHBII annapar.
[IponemMoHCTpUPOBaH XOPOIIMH ypOBEHb NMOHUMaHHMS Marepuana. Xopollee yMeHHe (OPMYIHPOBaTh CBOM MBICIIH,
00CyXJaTh TUCKYCCHOHHBIE MTOJI0KEHHSI.
11-13 6a/1710B CTABHUTCS, €CJIM 00yJaroIIHuiics:
Temy uactnuno packpsul. OtBer cnmabo crpykTypupoBaH. [IoHSATHHHBIM anmapar OcBoeH 4YacTW4HO. I[loHMMaHue
OTJEJIbHBIX MOJOKEHUH U3 MaTepuaja 1o TeMe. Y I0BJIETBOPUTENBEHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JMICKYCCHOHHBIE TTOJIOKECHUS.
0--10 6a/1JI0B CTABUTCS, €CJIH 00yUYaKOIIHIiCs:
Temy He packpbul. [IoHATHIHBIN ammapaT OCBOEH HEYJOBIETBOpUTENbHO. [loHMMaHHe MaTepHana (parMeHTapHOE WM
orcyTcTByeT. Heymenue ¢hopMyIupoBaTh CBOU MBICIIH, 0OCYXIaTh AUCKYCCHOHHBIC TTOJIOKEHHS.
4.2.1.3. OueHo4HbIe cpecTBA.
Bonpocs! 1/ yCTHOT0 WX MHCBMEHHOI'0 0TBeTa
1. NU3mepenue. [lorpemnocts. Buasl 1 HCTOYHUKY MOTPEIIHOCTEH.
. [IpubnuxeHHbIe perieHus ypaBHeHHH 1 ux cucteM. IloctaHoBKa 3agaun. J[Ba aTana perieHus 3a1aqH.
. OTzeneHue KopHeH.
. YTouHEeHHe KOpHel METOAOM Ipo0.
. YTO4YHEeHHe KOpHEei MEeTOIOM X0 (IPONOPIMOHATIBHOTO JICJICHHS).
. YTOUHEeHHEe KOpHEH METOIOM KacaTenbHbIX (MeTo HpioToHa).
. YTouHEeHHNEe KOpHEH KOMOMHNPOBAHHBIM METO/IOM.
. YTOUHEHHE KOPHEN METOI0M IPOCTON UTEpALIUH.
9. TouHbIE METO/BI PELIEHUS CUCTEM JIMHENHBIX YPaBHEHUH.
10. TIpubnrmKxeHHBIE METOABI PEIICHISI CHCTEM YPaBHEHHUH.
11. MuTepnonmuposanue ¢pyHKIui. [locTaHOBKa 331241 HHTEPIOINPOBAHUS U 3a]1a4H 1TapaboIHIeCcKOTO
HHTEPIOIUPOBAHUS.
12. Meron HeonpenesieHHbIX K0d(duireHToB. EMMHCTBEHHOCTD pelIeH s 3a/1a4H.
13. NuTepnionsiimonnas ¢popmysa Jlarpamxka.
14. TlepBast uaTepnonsnuonHas Gopmyna HeroroHa.
15. Bropas uarepnosimonHast popmyna Herorona.
16. TTorpenrHOCTH MapaboIUIECKOT0 HHTEPIIOTUPOBAHNS.
17. UnTepnionupoBanue crulalHaMu
18. [Ipubmmxennoe nudHepeHInpoBaHHE.
19. YucneHnHple METO/IbI BBIYUCIIEHUSI HMHTETPAJIOB
20. Ksanparypusie popmyisr Herotona-Koreca.
21. ®opmysabl IPSIMOYTOJILHUKOB.
22. ®opmyna TpaneuH.
23. O60061meHHas popmyia Tpaneum.
24. ®opmyna CumncoHa.
25. O606menHas popmyna CuMIicoHa.
26. OreHka MOTrpeuTHOCTH METOIOM JIBOMHOTO IepecyeTa.
27. Meton Monte-Kapno BeIYHMCIEHNS HHTETPAIOB
28. YucneHnHble METOIBI peteHns tuddepeHnuanbueX ypaBHeHuH. AnddepeHnnanbHoe ypaBHEHHE U €T0
pelieHue.
29. Meton Diinepa pemeHus qudQepeHInanbHbIX YpaBHSHUH.
30. Meton Pyrre-Kyrra pemenns quddepeHInansHpIX YpaBHEHHH.
31. PemieHue ypaBHEHUH C YaCTHBIMU MPOU3BOJAHBIMU METOJIOM CETOK.
32. O6paboTKa IKCTIEpUMEHTAIbHBIX JaHHBIX. [locTaHOBKa 3aqaun. J[Ba aTama penenus MocTaBIeHHOH 3aJaun.
33. MeTop cpeaHux.
34. MeTo HAaNMEHBIITNX KBaJIPaToOB.
4.2.2. Pemienue 3aaa4
4.2.2.1. Ilopsiaox npoBeaeHHs.
[Ipenmararorcs 3a1a4y HAa TPOBEPKY YMEHUI pemaTh 3aJaul YUCIICHHBIX METOHOB.
4.2.2.2. Kputepuu olleHUBaHMS.
26-30 6a1710B cTABUTCS, €CJIH 00y IAOIINMCS
3aaHKe BBINOJHEHO MOTHOCTBIO U MPaBUIIBHO.
21-25 6a1J10B CTAaBUTCH, €CJIM 00YYAIOIMMCH .
3ajaHue BBINOJHEHO IIOJHOCTHIO, HO HET JOCTaTOYHOro OO0OCHOBaHMs. MM Tpu BEpHOM peIICHWH JIOIyIIeHa
BBIYHCIINTENbHAS OIINOKA MIIM HEJIOUET, He BIMAIOIINI Ha IPABUIIBHYIO ITOCIIE0BATEIbHOCTD PACCYKICHUH.
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17-20 6an10B cTABUTCS, €CJIH 00YYAIOIMMCS :

3ajaHue BBIOJIHEHO YACTUYHO MM ¢ (DAKTHYECKUMH U BBIYUCIUTEIbHBIMH OLINOKAMHU.

0-16 6a/110B CTABHUTCSH, €CJIM 00YYAIOIIUMCH :

3aaHue HE BBIMOIHEHO HJIH BBIMOJIHEHO C OOJBIIUM KOJHYECTBOM (haKTUUECKUX M BBIYUCIUTEIBHBIX OLIHOOK.
4.2.2.3. OueHo4HbIe CpeICTBA.

1.

10.

Pemmmts cmoco6oM Xopa U KacaTeNbHBIX ¢ TOYHOCTBIO 710 0,01 crenyroiee ypaBHEHHE

x*+3x-20 =0.

Pewmuts ciocoboM Xopy 1 KacaTesbHbIX ¢ TOUHOCTHIO 10 0,01 crenyromiee ypaBHeHUE

X -2x-5=0.

Hcnonp3yst nHTEpHOASIMOHHYIO GopMyy Jlarparnika, HAWTH ypaBHEHHUE 1apadoIibl MPOXOIICH Yepe3 TOUKH (2;
0), (4;3), (6; 5), (8; 4), (10; 1).

Hanbr touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnoms3yst nHTepHOIAIHOHHYIO (popmymy Jlarpamka, cOCTaBUTh
ypaBHEHHE (YHKLUH, IPUHAMAIOIIECH YKa3aHHBIC 3HAUCHUS [IPH 33IaHHBIX 3HAUCHUAX apTyMEHTA.

Hcnonb3yst HHTepHONALHOHAYO hopmyiny Jlarpanxka, mocTpouTh GPYHKIHUIO, MPUHUMAIOIIYIO 3HAYCHUS 3aJaHHBIC
TaOJIMIIEH.

x | 1] 3476
y | 7|5 | 8 |14

HaHBI JACCATUYHBIC J'IOFapI/I(bMBI YHUCCII.
Ig 2,0 =0,30103, Ig2,1=0,32222, Ig 2,2 = 0,34242,
Ig 2,3 =0,36173, Ig 2,4 = 0,38021, Ig 2,5 = 0,39794.

[Tonp3ysCch HHTEPIONAIMOHHOM opmynoit HeroToHa, Haditi 1g 2,03.

[lo popmyne MPAMOYrONLHUKOB BhUMCIMTh | = J v XdX, pa3s6us unTepBan mHTerpupoBanus Ha 10 uyacTeil.

O1eHUTh OTPENTHOCTb.

o popmyne CuMIicOHA BEIYHCIHTH , ¢ TouHOCThIO 110 0,001

ITo popmyne Tpameruii BEIYUCIUTD , ¢ TogHOCThIO 710 0,01

Haiity, ucnonb3ys Meron Diinepa, 3HaueHHs (YHKIUM y, oIpenenseMol nupdepeHuUanbHbIM ypaBHEHHEM

r_ y—x
y'=

y+x

, npu HavdanpbHOM ycnoBuu y(0) = 1, npuaumas h = 0,1. OrpaHU4YHBasCh OTBICKAHHWEM MEPBBIX
YETBIPEX 3HAYCHUH Y.
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