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3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YETHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO paboTy 0oOydarommxcs ¢ mpernojgaBateieM (0 BHIaM y4eOHBIX 3aHATHH) U HA CAMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHX KOJMYECTBA aKaJIeMUUECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI O0O0YJAOUIMXCS TI0 AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JTUCTIATUTHHBI (MOZIYIIS)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JUCIUIUTHHE (MOJIYJII0), BKIOYasi IEPEUCHb MPOTPAMMHOT0 00eCredeHusT U NHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU
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12. CpezcTBa ajanTaiuu MpernoiaBaHisl JUCIUIUTHHBI (MOIYJIs) K MOTPEOHOCTAM 00YUArOIIUXCS MHBAIUIOB M JIHIT C
OTpaHUYECHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS
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[Iporpammy aucumruimHbl paspaboran(a)(m) noueHt, k.H. (mouent) Koctun A.B. (Kadempa marematnku un
TPHUKIaIHOW HHPOPMATHKHI)

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IJIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO0y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEAYIOMIMMH KOMIIETCHIIUAMU:

HIugp Pacuiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHH
VK-1 CriocoOeH OCyIIECTBIATh MOUCK, KPUTHIECKUI aHAIN3 M CHHTE3 HH(POPMAINN, IPUMEHSITh CHCTEMHBIH
[IOAXOM JJISl PEIICHUS TOCTABICHHBIX 33124
VK-1.1 3HATh MPUHOMIBI TOMCKAa MH(OpMALUM, KPUTHUECKOTO aHAIW3a M CHHTE3a MH(OpMAalWH, METOIUKH
' CHCTEMHOT'O TTOJIX0/1a JUIsl PEIICHHNS IIOCTaBJICHHBIX 3a7a4
VK-1.2 [YMeTh OCYIIECTBISITH MOUCK, KPUTHUIECKUI aHAIN3 M CHHTE3 MH(POPMAIWU, NMPUMEHSTh CHCTEMHBIH
' [IOZXOM ISl PEIICHUS TOCTABICHHBIX 33124
VK-1.3 Bianers HaBbIKAMH IIOWMCKAa, KPUTHYECKOTO aHalM3a W CHHTe3a WH(OpMaluH; CrIoCOOHOCTHIO
' MMPUMCHATH CHCTEMHBIHN MOAXO0J MJisd pEeIICHNA MTOCTAaBJICHHBIX 3a1a4
OIK-5 Cnoco0eH  OCYyHIECTBIISAITH KOHTPOJIbL W OLEHKY (OPMHPOBaHUS pe3yJbTaToB  00pa3oBaHUs
00y4aromuxcs, BBIABIATh U KOPPEKTUPOBATh TPYIHOCTH B 00yUYeHUH
OINK-5.2 [YMETh NPHUMEHATh TEXHOJOTMH OpTaHHW3alMM KOHTPOJS W OIEHKH (OpPMHPOBAHMS pe3yIbTaTOB
' 00pa3zoBaHMs 00YJaIOIINXCS, BBISBICHUS U KOPPEKIUH TPYIHOCTEH B 00ydeHHN

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

MNPUHIHUIIBI ITIOUCKA, KPUTUYCCKOI'0 aHaJINn3a U CUHTC3a I/IH(i)OpMaLII/II/I, MCTOAMKHU CUCTEMHOTO MOAXO0Aa AJIsd PCHICHUS
MATEMATUYCCKUX 3a1a4 B YUCJICHHOM BUC.

JloJKeH ymeTh:

OCYILECTBIIATh NMOMCK, KPUTUYECKUN aHANM3 U CHHTE3 MH(GOpPMAIUY; IPUMEHATh CUCTEMHBIN MOIXOM AJIS PEeICHUS
JUISl pELICHUs] MaTeMaTUYECKUX 3aJa4 B YMCIEHHOM BUJIE;

BBIOMPATh U NPUMEHSATH (G (PEKTUBHBIE TEXHOJOTHH OPTaHU3alMA KOHTPOJIS U OLIEHKH (OPMHUPOBaHHS PE3YJIbTATOB
oOpa3oBaHUs OOYYArOIIMXCSA, BBIIBICHUS W KOPPEKIMH TPYAHOCTEH B OOy4YeHHMH, BO3HHKAIOIIUX IIPH pPELICHUU
MaTeMaTUYECKUX 3a7a4 B YMCICHHOM BHJE.

JlomxeH BIaieTh:

HaBbIKaMH MMOUCKA, KPUTUYECKOI'O0 aHaJIM3a U CUHTE3a I/IH(I)OpMaHI/II/I; CIIOCOOHOCTBIO MPpUMCEHATH CUCTEMHBIN noaxonQ
JJIA peIICHUA MAaTEMATHYCCKUX 3a1a4 B YUCJICHHOM BUJIC.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

JanHas pucnummoimHa (Moayns) BimodeHa B pasgen  "B1.0.09.02  [ductmmimHbl  (Monyim)"  OCHOBHOM
npogeccHoHaNbHON oOpazoBaTenbHON mporpamMmbl 44.03.05 "Ilemarormdeckoe oOpazoBanme (C ABYMS MPOQIISIMU
TIOJITOTOBKH) (Matematnka u nHdopmaruka)" u OTHOCHUTCS K 00s13aTeJIbHBIM JIICIIUTIIHAM.
OcBaunBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O6beM AMCHUILUIMHBI (MOAYJIs]) B 3a4eTHBIX €IHHUIAX ¢ YKAa3aHHEM KOJMYECTBA YacCOB, BbIJAEJEHHBIX Ha
KOHTAKTHYK) PadoTy 00ydYaroluxcsi ¢ mpemnogaBarejeM (M0 BHAAM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
padoTty o0y4arommxcs

OO0mast TPyAOEMKOCTh TUCIMIDIHHBI COCTABISACT 3 3a4eTHBIX(bIe) enuani(bl) Ha 108 yaca(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 PaboTHI - 0 yaca(oB).

CamocrostensHas paboTa - 56 yaca(oB).

KonTtpoms (3auér / 3x3amen) - 0 gaca(oB).




CDopMa MPOMEIKYTOUYHOI'O KOHTPOJIA AUCHUIIIMHBI: 3a4€T B 7 CeMECTpE.

4. Copep:kaHue IHCHMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaM (pa3zejaM) ¢ YKa3aHHEM
OTBEJCHHOIr0 Ha HUX KOJIMYeCTBAa aKaJeMUYeCKHX 4YacOB U BUJAOB Y4eOHbIX 3aHATHI

4.1 CTpyKTYypa U TeMaTHYeCKHUi MJIAaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI N0 AUCHUILIHHE (MOAYJIIO)
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1. |Tema 1. BBenenue B YNCIIEHHBIE METOIEL. 7 2 0 0 4
2. [Tema 2. Pemenne ypaBHEHHI ¢ OTHOH HEU3BECTHOH. 7 4 0 4 10
3. [Tema 3. PereHue cucreM JTMHEHHBIX YPaBHEHHI. 7 4 0 4 8
4. |Tema 4. lHTepriosMpoBaHue. 7 6 0 4 8
5. [Tema 5. BrraucieHne onpeaeeHHbIX HHTETPAIOB. 7 4 0 4 8
6. [Tema 6. Pemenne nuddepeHnanbHbpIX ypaBHCHAH. 7 4 0 4 8
7. [Tema 7. O6paboTKa SKCHIEPUMEHTANBHBIX TAHHBIX. 7 0 0 8 10
Mtoro: 108 24 0 28 56

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJI51)
Tema 1. BBeeHue B YncaeHHbIE METOABI.

OnpeﬂeneHHe TMOTPCIIHOCTH. AOcomroTHas MOTPCIIHOCTD. OTtHOCHUTEIbHAS TOTpCIIHOCTb. MO,I[CJ'H/IpOBaHI/IC KakK
METOA IMO3HAHMA. HaTypHBIﬁ OKCIICPUMCHT. duzngeckoe MOACINPOBAaHUC. MaremaTtuyeckoe MOJACINPOBAHUC. YuceaHnoe
MOACINPOBAHUC. HWmuranuonHoe MOACIHNPOBaHUC. I/IH(I)OpMaLII/IOHHLIe MOICIH. Brruncnurensabiit OKCIICPUMCHT.
HcTounukn MOTPCIIHOCTH.

Tema 2. Penienne ypaBHeHMii ¢ 01HOIi HeM3BeCTHOM.

ITocranoBka 3amaun. Kopens ypaBHeHHs. PemeHue ypaBHEHHSA. AHAIUTHYECKOE pEIICHWE YPaBHEHUS.
PaBHOCHnBbHOCTE ypaBHeHHMH. OtTaeneHne KopHed. YTouHeHHMe KopHeill. Metox mpo6. Meton Oucekiuu (IIOJOBHHHOTO
nenenus). MeTo[ MPOMOPHUOHAIBHOTO jaeneHus. Meron xopa. Meroa Heroorona. Meton — KacaTenbHBIX.
KombunupoBanHsIi MeToa. MeTox uTepanuu.

Tema 3. Pemienue cucrem JMHeHHBIX YPABHEHU .

Cucrtema JTHHEHHBIX ypaBHEHHH. Permienue cuctems! ypaBHeHuil. TouHble (TpsSMBIC) METOIBI PEUICHUS CHUCTEMBI
TUHEeHHBIX ypaBHeHUi. Meton ["aycca. [IpaBuno Kpamepa. OcoOeHHOCTH KOMITBIOTEPHOW peai3alid TOYHBIX METOJI0B
pelieHus cucteM ypaBHeHUH. Merton utepauuu. CxoaumocTh MeTona utepauuu. Meroxa 3eitnens. Meroa penakcauuu
(ocnabnenws).

Tema 4. UHTepnoJupoBaHue.

3ajada anmpokcuManuu. ['eoMeTpuueckuil cMbIcH anmpokcumanuu. MHTepnonupoBaHue. OKCTpalOIHPOBaHUE.
[Tapabonuyeckoe WHTEpIoNUpoBaHHE. MeTon HeompeneneHHBIX KodddunuentoB. Dopmyna Jlarpamxka. Ilepas
UHTEpHOJAUMOHHas  ¢opMyna HeiotoHa. Bropas wunrepnomsiuuonHas ¢opmyna HeiotoHa. Hcmosb3oBaHue
HHTEPHOIALNOHHBIX (GOpMYyII.

Tema S. Berunciienne onpeieJiecHHbIX HHTETPAJIOB.

ITocranoBka 3amaum BeMHCIeHUs wuHTerpaigoB. @opmyna Hsiotona-Jleitbanma. I'eomerpudeckuii  CMBICT
BBIUMCIICHUS OTPENeNEHHBIX HHTErpajioB. DopMymsl MpsMOYroidbHHKOB. KBampatypusie ¢opmynsl Hreiorona-Koteca.
@opmyna tpanenuii. ®opmyna Cummncona. Kospdunuents: Koreca. ObobmenHsle kBagpaTypHble (Gopmynsl. Mertox
JBoiHOTO nepecuera. Meron Mounre-Kapiio.

Tema 6. Peienue nudgepenuanbHbIX ypaBHEHMIA.

OObIkHOBEHHOE Au(QepeHInaIbHOoe YpaBHEHHE W ero peuieHue. Pemenne nndQepeHnraIbHoro ypaBHEHHsS Ha
nntepBane. 3anada Komm. JnddepeHnmanbHoe ypaBHEHHE W HHTETpaibHOE ypaBHeHMe. Pemenune 3amaun Komm c
nomoupto popmyisl Teitnopa. @opmyna Ditnepa. Metox Diinepa. Pemenne 3amaun Koy 3 MHTErpalbHOTO ypaBHEHHSI.
Merton Pynre-Kyrra.



Tema 7. O0padoTKa IKCNIEPUMEHTATbHbBIX JaHHBIX.

ITocTanoBka 3amaun. OTiWuue OT 3aAadd WHTepriosmpoBaHue. JIMHeiHHAass W KBagpatudHas perpeccun. MeTon
cpenuux. Merox HauMeHbIINX KBaiparoB. [IpueMbl MOCTPOSHUS SMIMPUYECKHUX (OPMYyI (reoMeTpuuecKas perpeccus,
nokasaTesbHasi QyHKIUs, IpoOHO-IMHEHHas (QyHKuus, jorapupmuueckas GyHKIHs, THrepoona, ApoOHO-panuoHaIbHas
¢byHK1Ms). BeipaBHUBaHNE K HOPMaIBHOMY paclpeesIeHUIO.

5. IlepedyeHb y4eOHO-METOAMYECKOTO oOOecmeYeHHUs] /ISl CAMOCTOSATEJIbHOH padoThl 00y4Yaromuxcsi IO
AUCHHILTAHE (MOYJIIO)

CamocrosiTensHasgs paboTa OOydYarOIUXCs BBIMONHACTCA IO 3aJaHAI0 M IPH METOAMYECKOM PYKOBOJCTBE
mpernojaBaTens, HO 0e3 ero HemocpeacTBeHHoro ydactus. CamocrosrenbHas paboTa MOApasfersieTcss Ha
CaMOCTOSATENBHYIO PadOTy Ha ayAWTOPHBIX 3aHATHIX U HA BHEAYAUTOPHYIO CAMOCTOSTENbHYIO paboTy. CaMoCTOsTENbHAs
paboTa oOyJarommxcs BKIOYAET KaK ITOJHOCTBIO CAMOCTOSATEIFHOE OCBOCHHE OTACIBHBIX TeM (Pa3ZeiioB) MUCHUIIIHHEL,
TaKk U npopaboTKy TeM (pa3zaernoB), OCBaUBaeMbIX BO BpeMs ayIMTOPHOW paboThl. Bo Bpems camocTosiTenbHON paboThl
oOydJarolmuyecss YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4dHYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJaHus,
HarnpaBJIeHHbIE Ha 3aKperyIeHUue 3HaHWH M OTPabOTKY YMEHWH M HaBBIKOB, FOTOBSTCS K TEKYIIEMY M IPOMEXKYTOYHOMY
KOHTPOJIIO 110 JHUCIUIUINHE.

OpraHuzanus caMOCTOSTENEHON PabOThl 00yJarOMMXCs PErIaMEHTUPYETCSI HOpPMATUBHBIMHU TOKYMEHTaMH, ydeOHO-
METOIUYECKOI TUTEPaTypOr U 3IIEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIIOYAS:

[opsinok opraHW3anii M OCYIIECTBICHHS 00pa30BaTENbHON HEATENHHOCTH MO 00pa30BaTENBHBIM MpOrpaMMaM
BBICIIET0 00pa3oBaHMS - TporpaMMmaM OakamaBpuaTa, INIporpaMMaM CHEIHaINTeTa, IPorpaMMaM MarucTpaTyphl
(yTBepkmeH npuka3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepannu ot 5 anpens 2017 roga Ne301)

[Tucemo MunuctepcrBa obpazoBanusi Poccuiickoit @enepauun Nel4-55-996un/15 ot 27 nost6ps 2002 1. "OO6
AKTHBH3AIMH CAMOCTOSTEIbHON pabOThI CTY/ICHTOB BBICIIUX Y4E€OHBIX 3aBeieHHN"

YcraB  ¢emepanbHOrO  rocymapCTBEHHOTO — aBTOHOMHOTO — 00pa3oBaTeNbHOro  yupekaeHus  "KasaHCKuii
(ITpuBomxckwmit) penepanbHbIl yHUBEpCUTET"

[IpaBuia BHYTpPEHHETO pacHopsaka (heAepansbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTeIbHOTO
yUpeXIeHus BICIIEro npodeccuonansHoro obpasosanus "Kazanckuii (IIpuBomkckuit) penepansHbii yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaisHOro yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPeCTB 10 AUCHHMILINHE (MOAYJII0)

(I)OH,I[ OLCHOYHBIX CPCEACTB IO AUCHHUIIIINHC (MO,Z[yJ'IIO) BKJIIOYACT OLCHOYHBIC MATCpHaAJIbl, HAIIPABJICHHBIC Ha
IIPOBCPKY OCBOCHUA KOMHGTGHHI/Iﬁ, B TOM 4YHUCIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOHZ[ OLICHOYHBIX CPCACTB BKIIOYACT
OIICHOYHBIC CPEACTBA TEKYIICT'O KOHTPOJIA U OHCHOYHBIC CPEACTBA HpOM@)KyTO‘IHOfI aTTCCTAllUH.

B doHIe OLEeHOYHBIX CPEACTB COACPIKUTCS CIIeAYIOIIast HHHOPMALIHUS:

- COOTBETCTBUE KOMIIETEHIINH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLHUILIHHE (MOAYIIIO);
- KpUTEPUH OLCHUBAaHHS CHOPMUPOBAHHOCTH KOMIICTCHIUH;

- ME€XaHU3M (OPMHUPOBAHUS OIEHKH IO JUCLHHUIUINHE (MOIYIIIO);

- OIMCaHUEe TOPSIKA IPUMEHEHHS U TPOLIEAYPHI OLICHUBAHUS IS KaXKIOT0 OLICHOYHOT'O CPEICTBA;
- KpUTEPUH OLCHUBAHMS JUTS KaXJI0r0 OLEHOYHOTO CPE/ICTBA;

- CcoIepaHWE OIICHOYHBIX CPEACTB, BKJIIOYas TpeOOBaHUS, MNPEAbABIAEMble K NEHCTBUSM OO0yYaromimxcs,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3a/laHus Pa3InYHbIX THUIIOB.

®oH OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoanuTcs B [Ipmnoxernn 1 k mporpaMMe TUCIHIDIHHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJIs1 OCBOEHMS TUCHMILUIMHBI (MOLYJIs1)

OcBoeHHE IUCHUILIMHBL (MOJIYJsI) TpenronaracT n3ydeHue ydeOHOH surepaTypsl. Jlureparypa MoXeT OBITH
JIOCTyTIHA 00YYaIOIIMMCS B OJJHOM M3 IBYX BAPHAHTOB (JTMOO B 00OMX M3 HUX):

- B OJIGKTPOHHOM BHUJE - Yepe3 JJICKTPOHHBIC OWOIMOTCYHBIC CHCTEMBI HAa OCHOBAHHHW 3aKIIOUCHHBIX KOV
JIOTOBOPOB C MPABOOOIAIATEIISIMU;

- B meyaTHOM BuJle - B Hayunolt 6ubmmotexe EnaOyxckoro uacturyra KOY. O0ygaronyecs moyryqdaroT yaeOHyrO
JUTEpaTypy Ha abOHEMEHTE I10 YWTATEIbCKMM OWJIETAM B COOTBETCTBHHM C MpaBHIAMH I10JIb30BaHus HaydHOi
O6uOIMOTEKO.

DJNEeKTPOHHBIC W3/IaHUS JOCTYIHBI UCTAaHIIMOHHO M3 JIIO00H TOYKM MPH BBEACHUN 00YYArOIINMCS CBOETO JIOTHHA H
mapoyii OT JUYHOro KaOwHeTa B cucreMe "ONeKTpoHHBIH yHHBepcuTeT'. IIpM HCHOIB30BaHMHM TEYATHBIX W3IAaHUH
O6ubimoTeuHbli (OHJ MODKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacdera He MeHee 0,25 sKk3eMIursipa Ha KaXaoTo



06y"IaIOIII€FOCH 13 4uciia Jinl, OAHOBPEMEHHO OCBAMBAOMINX JaHHYIO AUCHUIUINHY.

IlepeyeHb OCHOBHOW W MJOIOJIHUTENBHOH Y4eOHOW IUTEpaTyphl, HEOOXOMUMOW IS OCBOCHHUS JIWCIIUILIHHBI
(Momynst), HaxonuTes B [Ipunmoskennu 2 k pabodeit mporpaMMe TUCIUIUIAHEL. OH MOUISKUT OOHOBJICHUIO TIPU H3MEHEHHUH
ycnoBuii oroBopoB KOV ¢ mpaBooOnagatensMu 3JIEKTPOHHBIX H3JaHUN W NPU U3MCHEHUH KOMIUICKTOBaHUS ()OHJIOB
Hayunoti 6ubnuorexu Ena0ysxckoro nacruryra KOV.

8. Ilepeuenb pecypcoB MH(OPMAIHOHHO-TEIEKOMMYHUKANMOHHOW ceTu '"UHTepHer'", HEOOXOAUMBIX IS
OCBOEHHS TMCUMIIJIMHBI (MOIYJIfA)

Kypnan BBIYHMCIIUTENBHOM MaTeMaTUKU u MaTeMaTH4eCKOU ¢bu3nKn -
http://www.mathnet.ru/php/journal.phtmi?jrnid=zvmmf&option_lang=rus
Kypc «Uucnennsie metoas» - https://intuit.ru/studies/courses/2317/617/info

MexaHuKa U MpuUKIaHas Matematrka - http://mechmath.ipmnet.ru/math/numerics

9. MeToauueckue YKazaHud NJist oﬁyqamnmxm 0 0OCBOCHMIO JHUCHUIIJIMHBI (MOI[yJIﬂ)

Bupa pador MeToanyeckue peKoOMeHAALUH

JICKIUU JIexoHHBIE 3aHATUSA IPOBOAATCS C UCTIONB30BaHNEM HHTEPAKTHBHBIX TEXHOJIOTUI M IPETIONAraoT
aKTUBHOE y4acTHe CTYIEeHTOB. [l MOATOTOBKH K 3aHATUSAM PEKOMEHAYETCS BBIIEISATh B MaTepUalle
IpoOJIEMHBIE BOIIPOCHL, 3aTparuBacMble MIPENoAaBaTeIeM B JEKINH, U TPYIIIIPOBATh HHPOPMALIIIO
BOKpPYT HuX. JKenaTenbHo BBIAETATH B HCIOJIB3YEMOIl TUTEepaType MOCTaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITH JaHbI pa3Nu4Hble OTBEThL. Ha OCHOBaHMM MOCTaHOBKHU TaKUX BOIIPOCOB
cienyer coOupaTh apryMEHTHI B M0JIb3Y Pa3UYHBIX BAPHAHTOB PELICHUS ITOCTABICHHBIX POOJIEM.

nabopatopHsle | JlabopaTopHbIe 3aHSATHS - 3TO OJHA M3 PAa3HOBUIHOCTEH MPAKTHIECKOTO 3aHATHS, SIBIISIOMAsCS

paboThI a¢dexTHBHON PopMOi yueOHBIX 3aHIATUI B OpraHU3alliH BBICIIEro 0Opa3zoBanus. JlabopaTopHbie
3aHATHS] HIMEIOT BBIPAXKEHHYIO ClIelU(UKY B 3aBUCHMOCTH OT Y4eOHOH AUCIMIUINHEL, yrITyOIsIOT U
3aKpEeIUISIOT TeOpeTHYeCKNe 3HaHus. Ha 3THX 3aHATHAX CTYAEHTHI OCBaUBAIOT KOHKPETHBIE METOIbI
W3Y4YECHUS TUCLUILIMHBI, 00y4aroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHajli3a, YMEHHUIO paboTath ¢
npudopamy 1 COBpEMEHHBIM 000pynoBaHueM. JJabopaTopHbie 3aHATHS AAIOT HATJISTHOE MIPEACTaBICHUE
00 M3y4aeMBbIX SBJICHUSX M IPOLiECcCaX, CTYACHTHI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE IKCIIEPUMEHTA,
ydaTcsi YMEHHUIO HaOJI01aTh, OLICHUBATH MTOJTyIEeHHBIE PE3YJIbTATHI, JeNaTh BRIBOABI K 0000menus. Ha
71a00PATOPHBIX 3aHATHAX CTYICHTHI BHIIONHAIOT 33aHUs 1a00PAaTOPHBIX PabOT C HCIOIB30BAHUEM
IaKeTa MPUKJIaJHbIX MaTeMaTHIecKuX nporpaMm Scilab. OT4éT mo nToram BHITOTHEHHBIX
ma00paTOPHBIX pabOT BBHITIOIHSIETCS Ha JIUCTaX Oenoit Oymaru ¢popmara A4 B Ie4aTHOM WITH
pykormcHoM Buze. [Tpn odopmiennn oTuéra UCIONb3yeTesl CKBO3HAs HyMepanus CTpaHHMII, CUnTas
TUTYJIBHBIH JIUCT N1€pBOM cTpaHuLied. Homep cTpaHuIsl Ha TUTYJIBHOM JIMCTE He craButca. Homepa
CTpaHHUIBI CTABSITCS 1O LEHTPY BBepXy. [Ipu opopmieHnn oTuéra B neyaTHOM BHJIE KeJIaTeIbHO
co0umo/1aTh creayone TpeboBanus. Jis 3aroJoBKOB: NOXYKUPHBIN pUdT, 14 NT, HEHTPUPOBAHHBIH.
J11s1 OCHOBHOT'O TE€KCTA: HEXHUPHBIH WpnudT, 14 T, BBIpaBHUBaHUE 0 MKPHHE. Bo Beex ciydasx THm
uipudTa - Times New Roman, orctyn a63ama 1.25 cM, IOIyTOPHBIH MEXTyCTPOUHBINA HHTEpBa. [Tos:
neBoe - 3 ¢M, npaBsoe - | cM, BepxHee U HIKHee - 2 cM. OT4eT JOJDKeH colepKaTh CIEAYIOIIHe
aneMeHTHI: 1) TUTYIBHBIN JIMCT ¢ 00s3aTeNHHBIM yKazaHueM BapuaHTa; 2) Llems paboTsr; 3) 3amanue; 4)
OcHoBHasl 4acTh; 5) BeiBo.

camoctos- | CamocTosTenbHast paboTa CTYAEHTOB IO AUJAKTHYECKON CYTH MPEACTABISET COOOH KOMITIEKC YCIOBHUI
TenbHast paboTa| 00y4eHHs, OpraHu3yeMbIX IIPEroIaBaTelieM U HAPaBJICHHBIX HA CAMOIIOATOTOBKY yJalIuxcs. YdeOHast
JeSITeIPHOCTE IPOTEKAeT 0e3 HeIOCPEACTBEHHOTO YIACTH MPETIOaBaTels M 3aKIIF0YaeTCs B
MpopadOTKe JIEKIIMOHHOTO MaTepraia, MOArOTOBKE K IAO0OPATOPHBIM 3aHATUSIM; H3YICHUH YIeOHOMH
JIUTEPATypPhl U3 OCHOBHOI'O U JAOMOJHUTEIBHOIO CIHCKA.

3a4eT 3ayer siBisieTcst HOPMOIt OLIEHKH KaueCTBa OCBOEHHS CTYJIEHTOM 00pa30BaTeIbHOM TPOrpaMMBbl 110
mucnutuinHe. ITo pesynpTaTam 3adeTa CTyACHTY BBICTaBIISIETCS OIICHKA "'3a4TeHO" WK "He 3a4TeHO".
3ayer MOXKET NPOBOIUTHCS B (hOpME YCTHOTO oIpoca 1o ouseram (Borpocam) uian 6e3 OnieTos, ¢
TIpeABapUTENHHON MOATOTOBKOW MK 0€3 MOATr0TOBKH, 10 ycMoTpeHHIo Kadeapsl. [Ipenonasatens
MOJKET IPOCTAaBUTH 3a4eT 0e3 orpoca WM coOeceI0BaHus TEM CTYIeHTaM, KOTOPbIE aKTHBHO
y4acTBOBAJIN Ha J1JaOOPaTOPHBIX 3aHATHSX.

10. TlepeyeHb HH(POPMAIHOHHBIX TEXHOJIOTHI, HCMOJb3yeMbIX NPH OCYIIECTBJEHHH 00Pa30BATETbHOIO
npouecca Mo AMCHUIIIUHE (MOAYJII0), BKJIOYAS NepedyeHb NMPOrPaMMHOr0 odecnmeyeHHss U HH(OPMAIHMOHHBIX
CIPaBOYHBIX cUCTeM (MPH HEOOXOAUMOCTH)

HepequL I/IH(I)OpMaIII/IOHHBIX TeXHOJ’IOFHﬁ, HCIOJIb3YEMbIX IIPU OCYHICCTBJICHUU 06pa30BaTeJ’ILHOFO mnmponecca 1mo



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

JUCLUILIMHE (MOAYJIIO), BKIIOYas IEPEYECHb MPOrPaMMHOTO OOecredyeHHs M WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npeactasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCLUIUTAHBL (MOZYJIN).

11. Onucanue MaTepUAJbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN IJsl OCylIecTBJIeHHs] 00pa30BaTeIbHOIO
npouecca no JTUCHUILINHE (MOAYJIIO)

VueGnas aymuropust Ne60 (423600, Pecrry6muka TarapcraH, T. EnaGyra, yi. Kasamckas, n. 89) mis mpoBemeHus
3aHATHI JIEKIMOHHOTO THIMA, 3aHSATUH CEMHHApCKOTO THIA, I'PYNIOBBIX W MHIWBHAYAIBHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJIS M TPOMEXKYTOYHOW aTTECTAINH,ITOMEIICHHE ISl CaMOCTOSTeNbHON paboTsl. Ilmomane 73,4 kB.M. Komruiekt
Mebemn (rmocagoyHbx MecT) 29 mt. Kommmekt Mebenn (mmocagovyHbIX MecT) i mperonaBatens | mT. KoMmberoTepHBIi
kiacc: Kommeroreps! intel core i5 15 mr. MonuTtopsr ViewSonic 22d 15 mr. Ilpoextrop EPSON EB-535W 1 mmT.
WntepaxtuBHas nocka IQBoard DVT TNOS82 1 mr. Tpubyna 1 mrt. Konaummonep 1 mr. Hacrennsie mon ku 6 mr. Hlkad
JIByXCTBOpUaThlii ¢ monkamu 1 mr. Be6-kamepa 1 mr. Beixox B HTepHET, BHYTPHBY30BCKasi KOMIBIOTEPHAS! CETh, JOCTYII
B JIEKTPOHHYIO0 HH(QOPMAIMOHHO-00pa3oBaTeibHyto cpeny. Habop yueOHO-HarsAHBIX TOCOOMI: KOMIUIEKT NPEe3eHTaIUI
B DJICKTPOHHOM (popMare 110 MpenoAaBacMon AUCIUIUINHE 3-S5 MIT.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4AOIIMXCS MHBAJIMI0B M JIMI[ C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 310POBbSI

[lpu HeoOXoaMMOCTH B 00pa30BaTEIbHOM IPOLECCE IMPHUMEHSIOTCS CIEAYIOIIME METOAbl W TEXHOJOIHWH,
o0JIerJaronye BOCIPHUITHE WHPOPMALNUH OOYYAIONIMMHUCS WHBAIUAAMU U JIMIAMH C OTPAHHYCHHBIMH BO3MOXXHOCTSIMH
3IIOPOBBS:

- CO3JaHHE TEKCTOBOH BepcuH JI0OOr0 HETEKCTOBOIO KOHTEHTA IS €ro BO3MOXKHOTO INpeoOpa3oBaHHsA B
aNbTepHAaTHBHBIC POPMBI, YI0OHBIE ISl Pa3INUHbBIX T10JIb30BATENCH;

- CO3JJaHHNC KOHTCHTA, KOTOpLIfI MOXXHO IMPCACTABUTH B PA3JIMYHBIX BHUAAX 0e3 NOTEPU AAHHBIX WJIN CTPYKTYPBHI,
npeaAyCcCMOTPETbL BO3MOXKHOCTDH MaCH.ITa6I/IpOBaHI/I$[ TECKCTa H H306pa)K€HI/II>'I 6e3 NOTEPpU KadeCTBa, IMPCAYCMOTPEThH
JAOCTYINHOCTD YIIPABJICHUSA KOHTCHTOM C KJIABUATYPbI;

- CO3/1aHHME BO3MOKHOCTEH [T 00yJaroIMXCsl BOCIPHHAMATE OIHY U TY 'k€ MH(OPMAIIUIO U3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBI JIMIA ¢ HapyMICHWSMH ClIyXa MOJydald WH(pOpManuio BU3yalbHO, C HAPYIICHUSIMH 3pEHHSA -
ayJIHMabHO;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTH OCBOCHMS HAaBBIKOB U yMEHHH,
(dbopMUpyEeMBIX AMCIMIUIMHON, 3a CYET aJbTEepPHATUBHBIX CIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CUMYJIILIUOHHBIX TEXHOJIOTUI;

- NpPUMEHCHHE JTUCTAHIIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJIOTUH Ui mepenadd WHGOpPMAIUK, OpPTraHU3aIUH
pPa3IMYHBIX (OPM HHTECPAKTUBHOW KOHTAKTHOW pabOThI 0OyYaroIIerocs ¢ MperojaaBaTelieM, B TOM 4YHCJIC BEOWHApOB,
KOTOPBIC MOTYT OBITh HCIOJB30BaHBI Ui MPOBEACHUS BUPTYaJIbHBIX JEKIMHA C BO3MOXKHOCTHIO B3aWMOJICHCTBHS BCEX
YYaCTHUKOB JHUCTAHIIMOHHOTO OOYYEHHS, MPOBEACHUS CEMHUHAPOB, BBHICTYIUICHHUS C JOKJIAJAaMH M 3alUThl BBITOJHCHHBIX
paboT, IpOBEICHHS TPEHUHIOB, OPraHU3aIMK KOJJICKTUBHOM padoThI;

- MpPUMEHEHHWE JMCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTMHA JUIs oOpraHusanuu (HoOpM TEKyIIero u
MIPOMEKYTOYHOTO KOHTPOJIS;

- YBEIMYCHHE MPOJOJDKUTENFHOCTH CHAYM  OOYyYalOIIMMCS WHBAIWAOM MM JIMIOM C OTFPAaHHYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbsI POPM MPOMEIKYTOYHOM aTTECTALMHU 110 OTHOIICHUIO K YCTAHOBJICHHON NPOJODKHTEIBHOCTH HX
clauu:

- TIPOJOJKUTENHLHOCTH Cllauu 3a4éTa MM JK3aMeHa, IPOBOJMMOr0 B NMUCbMEHHOW (opme, - He Oosiee uem Ha 90
MHHYT;

- NPOAOJDKUTEIHHOCTH IOJTOTOBKH OOY4arolerocsi K OTBETY Ha 3a4y€Te WM JK3aMEHe, NMPOBOJAMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aromerocst pu 3aluTe KypcoBoi paboThl - He Oosiee 4eM Ha 15 MHUHYT.
IIporpamma cocraBieHa B coorBercTBuH ¢ TpeboBaHuwsiME PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHHIO

44.03.05 "Ilenarornuyeckoe oOpazoBaHue (C AByMs NMPOQUISIMU HOATOTOBKH)" M mpoduito moaroroBku "MartemaTnka n
nadopmaruka".
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHHPYEMBIM pe3yJIbTaTaM 00yueHHUs M0 TUCHUTIInHE (MOYJII0)

Koan m HammMeHoOBaHMe

I/IHIIHKaTOPLI JOCTHKEHUsI KOMIeTeHUIni

OneHo4HbIe cpeacraa TEKylero

KOMIIeTeHIIH U AJ151 JAHHOM AMCIMILIHHBI KOHTPOJISl M MPOMEKYTOUYHOIi aTTecTalluu
YK-1 -  cnocoGeH | 3HaTh NPUHOWIBI IIOMCKA, KpUTHYecKOro | Tekyuiuii KOHTPOIb:

OCYLIECTBIIITH  TIOHCK, | aHalW3a M CHHTE3a MHpopManuu, MeTonuku | JlabopaTopHsie pabOTHI IO TEMaM
KPUTUYECKUM aHaau3 U | CUCTEMHOIO noaxoma  JUIA pemenus | Tema 1. BBeaeHue B UMcIeHHbBIE METOIBI.
CHMHTe3  HWH(OpMAIUH, | MATEMaTHUECKUX 3a7ad B YUCICHHOM BHJIE Tema 2. Pemenne ypaBHeHHH ¢ OTHOM

MPUMEHATh CHCTEMHBIN
MOAXOJ JUIsl pEeLIeHHs
IMOCTABJICHHBIX 3a7a4

Ymeth OCYIIECTBJIATL IOHCK, KpI/ITI/ILIeCKI/Iﬁ
aHaJIu3 U CHUHTC3 I/IH(l)OpMaHI/II/I; MPUMCHATH
CHUCTEMHBIM moAXoHd JJIs peuieHus  uIs

HEU3BECTHOIL.

Tema 3. Pemenue
YPaBHEHHUI.

Tema 4. nTepnonupoBaHue.

CUCTEM  JIMHEHHBIX

pelieHus

aHajn3a

CIIOCOOHOCTBIO
MOAXOA JUIS PELICHUS] MaTeMaTHYeCKUX
3a7a4 B YHCIEHHOM BHIE

MaAaTECMaTUYCCKHUX

YHUCJICHHOM BHJIC

Bragers HaBBHIKAMH ITOWCKA, KPUTHIECKOTO
HHPOPMAILIHH;
CHCTEMHBIN

u CHHTE3a
TIIPUMEHATH

3aaa4y

B | Tema 5. Breluucinenue
HWHTETPAJIOB.
Tema

YpaBHEHUM.

aHHBIX.

OIPCACIICHHBIX

6. Pemenne auddepeHnanbHBIX

Tema 7. OOpaboTka SKCIEPUMEHTAIHHBIX

IIpomeskyTouHasi aTTecTamus:

JaHHBIX.

3auém
OIIK-5 - cnoocobeH | Ymers BEIOMpATh u npuMeHTs | Tekymuii KOHTPOJIb:
OCYLIECTBIISITh KOHTPOJIb | 3((EKTUBHBIE TEXHOJOrMW opraHuzauuu | JlabopaTopHsle paboTHI IO TEMaM
u OLIEHKY | KOHTpois u  oueHku  (opmupoBanus | Tema 1. BBeneHue B uncieHHbIE METOMBI.
dhopmupoBanus pe3ynabTaToB 0Opa3oBaHus oOydwaromuxcs, | Tema 2. Pemienue ypaBHeHHE ¢ OmHOM
pe3yIbTaToOB BBISIBIICHHSI M KOPPEKIUH TPYIHOCTEH B | HEHM3BECTHOIL.
00pa3oBaHUs o0yueHMH, BO3HMKAlOUIMX INpu pemeHuu | Tema 3. Pemenue cucteM JIHHEHHBIX
o0ydaromuxcs, MaTeMaTHYECKUX 3ajad B YUUCIIEHHOM BHJE YPaBHEHHI.
BBISIBJIATD u Tewma 4. IntepnonupoBaHue.
KOPPEKTHPOBATh Tema 5. DBrluncineHne ONpefeneHHBIX
TPYZIHOCTH B 00y4eHNH HMHTETPasoB.
Tema 6. Pemenne muddepeHraIbHBIX
YpaBHEHHM.

Tema 7. OOpabGoTka 3KCIEPUMEHTAIBHBIX

HpOMe?KyTO‘IHaﬁ arrecranus:

3auém
2. Kputepuu oueHnBaHusi cpOPMUPOBAHHOCTH KOMIIETeH Uit
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 6aasi0B)
VK-1 3HaeT NPUHIMIIBI 3HaeT NPUHLMIIBI IOUCKA, 3HaeT NPUHIMIbI He 3HaeT npuHUUIIBL

MOUCKA, KPUTHYECKOTO
aHaJIN3a ¥ CUHTE3a
nHpopmanuy,
METOJUKH CUCTEMHOTO
MOJIXO0/A AJIsl PeLICHHS
MaTeMaTHYeCKHX 33124
B YHCIICHHOM BH/IE

KPUTUYECKOTO aHa/In3a 1
CHHTe3a HH(pOpMaIUH,
METOAUKH CHCTEMHOI0
HOJX0J1a TS peIIeHUS
MaTeMaTHYECKUX 3a7a4 B
YHICJICHHOM BHJIE,
JloITycKas
HE3HAYHUTENIbHbIE OLITHOKH
IIPU OTBETE HA BOIPOC UIIH
pelIeHNH NOCTaBIEHHON
3a1a4u

MOUCKa, KPUTHYECKOTO
aHaJIN3a ¥ CUHTE3a
uH(OpMaLUK, METOIUKH
CHCTEMHOT'0 NIOAX0/a
JUISL peLICHUS
MaTeMaTHYeCKHX 3a/]a4 B
YHCIIEHHOM BUJIE,
JIOIyCKast
HE3HAYHUTEIIbHbIC
OLIMOKM IIPU OTBETE Ha
BOIIPOC WJIN PEIICHUH
TIOCTABJICHHOH 3a1a4H

MOUCKA, KPUTHIECKOTO
aHaJIN3a U CUHTE3a
nHpopmanuu,
METOJIUKH CHCTEMHOTO
MOJIX0/a AJISl PELICHUsI
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 [JIs1 PEIICHUS
MaTeMaTHYECKHX 3a7a4 B
YHCIIEHHOM BUJIE,
JOIyCKast
HE3HAYHUTEIILHBIC OLTHOKH

nHpopMauuy;
NPUMEHATD CHCTEMHBIN
MOAXOJ JUIsl pELICHHS
JUISL PEILCHUS

MaTEMaTHYCCKHUX 3a/1a4 B

YUCIEHHOM BUIIE,
JIOMYCKast THITUYHBIE
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 IPUMEHSTH
CHCTEMHBIH MOAXO IS
peLIeHNs MaTeMaTHIECKHUX
3aj1a4 B YUCICHHOM BUJE,
JOITyCKast
HE3HAYUTEINIbHBIC OIHOKH

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
nHdopmanuy;
CIIOCOOHOCTELIO
MPUMEHSATH CUCTEMHBIN
MOJIXOJI JUIsl PEIICHUS
MaTeMaTHYECKUX 3a1a4
B YHCJIEHHOM BHIE

OIIK-5

YMeer BEIOUPATh U
TNPUMCHSATb

s peKTUBHBIC
TEXHOJIOTUH
OpraHu3alK KOHTPOJIS
U OLICHKH
(dbopmupoBaHus
Ppe3yIbTaTOB
o00pa3oBaHUA
oOygaromuxcs,
BBISIBIICHUS U
KOPPEKLUH TPYAHOCTEH
B 00y4eHHH,
BO3HUKAIOIIUX TPH
peLeHun
MaTeMaTHYeCKHX 3a1a4
B YHCIICHHOM BH/IE

YMeer BEIOHPATh U
MIPUMEHSTH 3P PEKTHBHEIC
TCXHOJIOTUU OpraHu3alu
KOHTPOJISL ¥ OL[CHKH
(dbopmupoBaHUs
pe3yabTaToB 00pa30BaHUs
00y4aroIuXcs, JOImycKast
HE3HAYUTEIIbHBIC OIIHOKH
B BBISIBJICHUH 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
peneHnu

MaTCMaTHYCCKUX 3a/1a4d 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
peneHuu
MaTeMaTHYeCKHX 3a1a4
B YHCIICHHOM BH/JIE

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIEr0 KOHTPOJISI H MPOMEKYTOUHYIO ATTECTALHIO

7 cemectp:

Tekyumuii KOHTPOJIb:
JlabopaTopHbIe paboTHI

Tema 1. BBegenue B YUCIEHHBIE METOIBL.

Tema 2. Pemenne ypaBHeHHH C OHOW HEM3BECTHOM.
Tema 3. Pemenue cucteM JTMHEHHBIX YpaBHEHHII.
Tewma 4. HTEpIONUpOBaHHE.
Tema 5. BeruncieHue onpeesIeHHbIX HHTETPAIIOB.
Tema 6. Pemenne nuddepeHnanbHbIX ypaBHeHUH.
Tema 7. O6paboTka SKCIIEPUMEHTANBHBIX TaHHBIX.

MaxkcumansHoe konudecto 0aytoB o BPC - 50.
Hroro 50 6amios

IIpomesxkyTouHas aTTecTalMs - 3a4eT.

[IpomexxyTouHasl aTTeCTalns IPOBOAUTCS TIIOCHE 3aBEpIICHHsS W3YYCHUS IUCHUIUIMHBL WIH €€ YacTh B Qopme,
omnpenenseMoil yu4eOHBIM TUTAaHOM 00pa30BaTeNLHON MPOTPaMMBI C IENbIO OIEHUThL PaboTy 0O0ydaromerocs, CTerneHb
YCBOGHUS TEOPETHIECCKUX 3HAHNH, YPOBEHb C(OPMHPOBAHHOCTH KOMIIETCHIINH.
[penopaBaresb, MPUHUMAOINIMK 3a4eT OOECIeUnBaeT CiIydyaiiHOe pachpesieieHle BapHaHTOB 3aUeTHBIX 3aJaHUH MEXIY

00yJaromuMHUCS C TOMOIIbI0 OWJIETOB W/WMIM C TPHUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHII,

BIIpaB€ 3aaaBaTb

obOygaromemMycs JONOJTHUTEIbHBIE BOIPOCH! U IaBaTh JOMOJHUTEIbHbIEC 3aJaHU TOMUMO TeX, KOTOPBIE YKa3aHbI B OHJIETe.
3aget mpoBoauTcs mo Omeram. B kaxmom Onmere aBa ONEHOYHBIX CPEJCTBA: YCTHBIM MU MICEMEHHBIN OTBET Ha BOIIPOC
U IIPAKTUYECKOE 3aJaHUE.




CootBeTcTBHE 0AJLIOB M OLIEHOK:
Jlist 3agera:

56-100 — 3aureHo

0-55 — He 3auTeHO

4. OueHoO4YHbIe CPECTBA, MOPSIAOK UX NPHMEHEHHs U KPUTEPHH OLIeHHMBAHUSA
4.1. OueHOYHBIE CPEICTBA TEKYLEro KOHTPOJIS

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. BBeneHue B UNCICHHBIE METOIBI.

Tewma 2. Pemienune ypaBHeHUI ¢ OAHONW HEU3BECTHOM.

Tema 3. Pemienue cucteM JIMHEHHBIX ypaBHEHUH.

Tema 4. HTepnonupoBaHue.

Tema 5. BeruncieHue onpeaesieHHbIX HHTETPAJIOB.

Tema 6. Pemrenne nuddepeHnnansHeIX ypaBHESHHH.

Tema 7. O6paboTKa SKCIIEPUMEHTAIBHBIX TaHHBIX.

4.1.1.1. ITopsigox nmpoBeaeHHsI.

JlabopatopHbie pabOTHI IPOBOASTCS B YAChl AyAUTOPHON paOOTHI.
Iepen BBIMOJIHEHUEM KaXKI0H pabOThI CTYICHTHI-0aKaTaBphl JOJDKHBI POpPab0TaTh COOTBETCTBYIOIIMN MaTepHal,
UCTIONB3Ysl KOHCIIEKThI TCOPETHUCCKUX 3aHATHIMA, IEPHOAMICCKIE U3aHUs, YICOHO-METOAMICCKIE TIOCOOUS U YUYCOHUKH.

ITo oxOHYaHUU 3aHITUHN CTYICHTHI O(OPMIIIOT OTYET MO KaXKI0H padboTe, Co0Ioaast Ciaeayouryo Gopmy:

e HaumeHoBaHUE TEMBI;

e Ilenp paboTsr;

e 3amaHue U cofep)KaHUE BEITIOTHEHHON paboTHI,

e [IncepMeHHBIE OTBETH HA KOHTPOIBHBIE BOMIPOCHI.

e  BrIBOAHI IO TIpOICTaHHON padoTe.

e  CHHCOK HCIIOJH30BAHHBIX HCTOYHHKOB.

4.1.1.2 Kputepun oneHMBAHUS

43-50 6a/JIOB CTAaBUTCS, €CJIH 00yIAKOIIUTCS

IIpaBunbHO BBINOJHUI Bce 3aAaHud. IIpomeMOHCTpUPOBal BBICOKUI YpPOBEHb BilaJeHUs MarepuainoM. lIposBieHsl
MMPEBOCXOAHBIC CHOCO6HOCTI/I MPUMCEHATH 3HAHUA U YMCHUS K BBIITIOJTHCHUIO KOHKPCTHBIX 3a):[aH1/1171.

36-42 6a/1J10B CTABUTCS, €CJIH 00yJaIOIIHiics:

[IpaBUIbHO BEHIONHWI OOJBIIYI0 YacTh 3aJaHuil. [IpUCYTCTBYIOT HE3HAUWTENbHBIE OIIMOKH. [IpomeMOHCTpHpOBaH
XOpOIIMH YpOBEHb BIAACHUS MarephajoM. [IposSBICHBI CpelHWE CIIOCOOHOCTH NPUMEHATh 3HAHUS W yMEHHS K
BEITTOJTHEHUIO KOHKPETHBIX 32 IaHHH.

28-35 0aJ10B CTABUTCS, €CJIH 00YYAIOIIUIACS:

3amaHus  BBIIONHI ~OojJee dYeM HamojoBuHY. [lpucyrcTByroT cephE3Hble ommOku. [IpomeMoHCTpHpOBaH
yI[OBHeTBOpI/ITeHBHI)Iﬁ YPOBCHb BJIAJICHUA MAaTECpHUATIOM. HpOHBHeHLI HHU3KHE CITOCOOHOCTH MPUMEHATHL 3HAHUA U YMECHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a)1aH141?1.

0-27 6an10B cTABUTCS, €CJTH 00YYAIOIIHIACS:

3amaHus BBIIOJIHWI MEHEE 4YeM HamoJIoBHHY. [IpogeMOHCTpHpOBaH HEyAOBIETBOPUTEIBHBIN YPOBEHb BIIAACHUS
MaTepuaiom. HpOﬂBJ’IeHBI HEI0CTAaTOYHbIC CIIOCOOHOCTH MNPpUMEHATh 3HAaHWUA W YMCHHSA K BBINIOJIHCHUIO KOHKPCTHBIX
3aaHU.

4.1.1.3. Conep:xaHue OLIEHOYHOI0 CPEACTBA

Tewmsr 1-7
JladopaTopnas padora 1
JJieMeHTapHasi TeOPUS NOrpemIHOCTeH
1 3aganue 2 3aaHue 3 3ajaHue
OmnpenenuTb, Kakoe paBeHCTBO | OKpyrJIUTh  cOMHHUTeNnbHble  1mbpsl | Haiitu IIpeebHbBIE
TOYHEC. 4yuciia, OCTaBHUB BEPHBIC 3HAKU: a) B a0COJIFOTHBIE U OTHOCUTENILHBIE
BapuaHT Y3KOM CMBICJIE: 6) B IIHPOKOM CMBICJIE. TMOTrpEeIIHOCTH YHCEI, €CJIM OHH
OmnpenennTs abCOMIOTHYIO MOTPEIIHOCTh | MMEIOT TOJIBKO BEepHBIE IU(PHL:
pe3yibTaTa. a) B Yy3KOM cMeIcie; 0) B
ITHUPOKOM CMBICJIC.
. . - 0, .
Ne 1. (24 - 6,63 o 10/41=0,463. a) 22,553(+0,016); 6) 2,8546; 5=0,3%. | a) 0,2387; 6) 42,884.
Ne 2. . ; = %. 3.751;6) 0,537.
: 7/15 = 0,467 w30 =548, 20 53224%34’ 5 = 03% 6 64257 a) )




No 3. \/10—5 324w 4/17 = 0235, | @) 348341 5=0,1%; 6) 0,5748 (£0,0034). | a) 11,445;6) 2,043.
Ne 4, 15/7 = 214w V10 =346, 8?4;;.3485 (20,0042); 6) 0.34484; & = | a)2.3445;06) 0,745.
Ne 5. 6/7 = 0857 wm V4.8 =219, a) 5,435 (£0,0028); 6) 10.8441; § = 0,5%. | a) 8,345; 6) 0,288.
Ne 6. 12111 = 1,001 o /6.8 = 261, ?10,22)2(;‘3166)%; 5 = 02%; 6) 0,12356 | a) 12,45; 6) 3,4453.
No 7. 212120,005 wn /22 = 4.69. 331;;3543 (£0.0032); 6) 24,5643; & = | a)0,374; 6) 4,348.
NoS. 23/15=1.53 mm /0.8 =313, | & 23:574: 8= 0,2%; 6) 8,345 (0.0022). a) 20.43; 6) 0.576.
Ne 9. 6/11=0 545 1w /83 = 9.11. 20’3(1),4618563; 5 = 03%; 6) 3,7834 | a)41,72;6) 0.678.
Ne 10 1000 — 0805 mm /52 =721, | & 13,537 (£0,0026); 6) 7,521; 8 = 0,12%. a) 5,634; 6) 0,0748.
Ne Tl 110 = 0.723 wm /44 = 6,63, 20’(()),32516)7; 5 = 0,042%; 6) 13,6253 | a) 18,357;6) 2,16.
Ne 12. 50/19 = 2,63 nn \/ﬁ =519, 8?2 110./07.84 (£0,0063); 6) 0,85637; & = | a)0,5746; 6) 236,58.
Ne 13. 13/17 = 0,764 wnn \/ﬁ - 5,56, 8?423(;/06.878 (£0.0013); 6) 15,873; & = | a) 14,862;6) 8,73.
Ne 14. 7122 = 0,318 wm \/E — 3.60. 3?15;3548 (£0.0016); 6) 0,3945; & = | 0,3648;6) 21,7.
Ne 15. 17111 = 1,545 J18 - 424 8),2353_647 (£0.0013); ©) 24,3618; & = | a)2,4516; 6) 0,863.
Ne 16. 5/3=1.667 wm J38 - 6.16. 20,3&?2? 5 = 032%; 6) 0,98351 | a)62,74;6) 0,389.
Ne 17. 49713 = 3,77 J14 =374, 20'%3(,),17%@?; 5 = 0,085%; 6) 5,6483 | a)5,6432;6) 0,00858.
Ne 18. 13/7=1.857 w7 = 2,64, 20,(2)2?1826;; 5 = 043%; 6) 32,7486 | a) 0,0384; 6) 63,745.
Nel9. 10/12=1 58 nu 12 =3.46. 8?32325.;445 (£0,00052); 6)0.096835; & = | @) 12,688; ) 4.636.
Ne 20. 51/11 = 4,64 win \/% 501 3?3208/;4258 (£0,0014); 6) 0,66385; & = | a) 6,743; 6) 0,543.
Ne2l. | o = 257 wn /22 =4.60. 8?12‘3/30.9642 (£0.00022); 6) 46,453; & = | @) 15,644; 6) 6,125.
No 22. 10/9 = 2,11 o V17 =212, 207(5)53514225);. 5 = 023%. 6) 0,66385 | a)0,3825; 6) 24,6.
Ne23. | 161720, wn /11 =B, B2 20%4(1).31837)2.; 5 = 034%; 6) 0,75244 | a) 16,383;6) 5.734.
No 24. 201132154 J63 704 3?132&3,,684 (£0,0017); 6) 45,7832; & = | a) 0,573;6) 3,6761.
Ne 25. 1217 = 171w VAT = 6.86. 20’3(2),1315;);. 5 = 024%; 6) 0,38725 | a) 18,275; 6) 0.00644.
Ne26. | /7 2 0,857 wn AL = 6,40, 8?333%127 (£0,00034); 6) 46,7843; & = | a) 3,425;6) 7.38.
Ne 27. 23/9 = 2.56 wn /87 =9.33, 20,%%,3526;; 5 = 044%; 6) 4,57633 | a)3,75;0) 6,8343.
Ne28. | 12120872 nn A2 = 6.48. 3?561_)2/;?372 (£0,0026); 6) 0,088748; & = | a) 3,643; 6) 72,385.
Ne 29. 713 = 2,33 wm J58 - 761 207%,(;37726)?3; 5 = 033%; 6) 13,5726 | a)26,3;6) 4.8556.
Ne30. |0 0823w J53 - 728, g?z(;az@s (£0,00115); 6) 23,3748; & = | a) 43,813; 6) 0,645.
JlaGopatopnas paéoraNe 2. OcHoBbI IporpammMupoBanns B SciLab
3amanne 1

BrImomHAUTE B pexkUMe KaJbKyJISITOpa clIeAyIoIue JeUCTBHs: a) BBO HCXOIHBIX ONEpaH/I0B.
6) Brimonnute Haz onepannamu 1 u 2 onepanurol.
B) BeimonmHuTe Hax pe3ynbTaToM M omepaHaoM 1 omepanuio 2. T) BHITONHUTE Hax pe3yinbTaToM U
orepaHoM 2 onepanuto 3. 1) BozecTu omepany 1 mMo3IeMEHTHO B CTEIICHB 3.




3aganue 2
3amanme 2.1

® Bgectu B KOJI€ MPOTPaMMBI TEKCT B BH/IE KOMMEHTApHsI KaK 3arjaBue MPOTPAMMEL.

® BBecTU UCXOIHBIC JaHHBIE.
® 3ajnaTh U3MEHEHHE apr'yMEHTA.
®  Brruncnuth 3HaYeHus QyHKIHMK 1 1 2 11t apryMeHTa B 3aJaHHOM WHTEpBale.
® Brectu rpadukd (QYHKIMHA OJHOBPEMEHHO Ha OJHOM rpaduke B JEKapTOBBIX KOOpAauHaTax. Jlns
Pa3HbIX rpaKOB HCIOIB30BaTh Pa3HbIA TUIT JINHHUH.
3ananue 2.2
® [JoBTopuTh 3amanue 2.1, HO rpaduku GYHKIMHA BRIBECTH B ABYX ITOJIOKHAX Ha OJHOM rpaduke. ['paduku B
cronbukoBoM popmare.
3aganue 2.3

® [loBroputh 3ananue 2.1, HO rpaduKu QyHKIMI BEIBECTH B YETHIPEX MOAOKHAX C Pa3HBIMHU CTHIISIMU JTHHUH
Ha ofiHOM rpaduke. Mcmonb3oBath ¢yukuumu plot2d, plot2d2, plot2d3, plot2d4.

BapuaHTh! 3agaHmi

Ne | ®yHkums 1 OyHkums 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=|tg(x)| + 0.1 z=(1+x)6 -2pi 2pi | pil20
4. | y=(x2-1)115 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)/15 z = 5cos(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 pab6ora Ne3. Pemienne ajredpanyeckux ypaBHeHHUil ¢ OIHOI HeU3BECTHOM

1

3amaiite moaunom: pl(z) = z° 4+ 7z% + 1923 4+ 2522 4+ 162z + 4. Beraucimre ero
KOPHH.

2 Jnst nomaOMa P1(Z) onpeneanTs MaKCHMaIIbHYHO CTENIeHb, BEIYUCIUTH IPOU3BOAHYIO H
IpeoOpa3oBaTh MOJIMHOM B CTPOKY.

" , 2
3 Haiitn kopHI no/mHoMa 6 — Sx +x° .

4 3amark 1Ba moamHoMa pl 1 p2 ¢ KopHAMH cooTBeTcTBeHHO [1 -3 07 8 -9],[-10 -1.3 -7.5 0 0.9]

Haiitn nx CYMMY, Pa3HOCTB, HaCTHOC I IIPOII3BEACHIIC.

2 4 = =
5 5. Co3mate mommHOM 6 + 15x + 2x“+x” | BBIUIICTNITH €ro 3HAUeHI B AHana3zoHe [-5<x<5].

[TocTpouts rpadIx 3aBUCIIMOCTII P(X).

6 Coszmate mommHoM Bupa: - 120 + 274x - 22537 + 85x° - 15x* + x°. Beruncnurs 3uHaueHns

sToro momiHoMa B 5 Toukax (0, -4, 5, 7.5, 10).




7 3aats nommoM Buaa p = 10 — 15x + 3x° + 2x7 . Haifti ero Kopam.

= D ~ 4 5
8 Coszgare momuHOM : - 1.2 + 2.7x + 22.5x° — 8.5x" - 7x". BRIUNCINTE 3HAUYEHIISI STOrO

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

3amare ABa momamHoMa pl 1 p2 ¢ kopHaMu cootBeTcTBeHHO [1 -3 0 7], [-10 -1 -7 0.9] Haiitu

9
UX CYMMY, Pa3HOCTb, YacTHO€ I IPOU3BeACHIE. BBRIUICINTE 3HAUEHIISI 3TOTO IPOI3BEISHUA
nommHoMOB B 3 Toukax (0, -4, 7.5).
r X o
10 3a7aH MOJITHOM P = s Brruiiemits ero 3HaueHie npu X=1. Haiitu npoimr3BoaHyzo.

JladopaTopHasi paGora Ned. Pemienne TpaHCLeHIEHTHBIX YPABHEHHI ¢ 0HOH HeM3BeCTHOM

Otnenuth rpadudeckn U HAUTH KOPHU YpaBHEHUS, HCTIONB3Ys GyHKIuIO 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 paGora NeS. Peumrenue cucreM ypaBHeHH i



1. PewnTb cMcTemy NMHENHbIX ypaBHEeHWIA, ncnonb3ya ¢yHKumio linsolve():

1) 3x-2x,=-1

Jx, =5x,+x, =1
X, +x,=0
2)
3) =9x) +2x5 +3x3 =4

X = 5,\’3 +3.l’_: =1

—4x) -2x5 +9x3 =3
4) |r6.\'1 = 2‘\'2 -X3 = -3

13 =9xy +2x3 =4

| %) —2x3 +5x3 =—4
2. PelwuuTb cUCTEMY NMHERHDBIX YPaBHEHUIA, MCNONb3yA 0BpaTHY maTpuLy:

l:l Ty, =3x,—x, =3
2x, = Tx, +2x, =3

=2x,=3x, +7x,=2

2)

=8x, +3x, +4x, =1

2x,=06x, +3x, =1
17 3= 2x, 4+ 6x, =1

3)  [4x,-3x,+2x,=9
2x, +5x, =3x, =4

Sx,+6x,-2x, =18

3. PelwnTb cUCTEMY HeNUHEerHbIX YpaBHeHUWH, cnonbaya GpyHkumio fsolve(). HauanbHbie

3HAYeHwnA Kopueﬁ JIOKaAM30BaTb rpadm-l eCcKn:

1) {sin(\'l +x3)—1.3x-1=0

X +02x3 ~1=0
2) {mn(,\‘,.\'g +0.2)-x' =0

0.6x7 +2x3 -1=0

3) {.\in(.\‘, +X5)=1.6x-1=0

.\‘f +.\‘_5 -1=0



JladopaTopHasi padoTa Ne6. MeToabl HHTEPHOJISNT

1. 3anana Gyukuus f cornacuo Tabnuie. JIMHEHHO HHTEPIOAMPOBATH PYHKIHMIO f ¥ HOCTPOUTD €€ rpaduk Ha HHTEpBAIIE S C
maroM 0,01, HaliTh €€ 3HaYE€HHUE 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 cruaitH, KOTopkIi poxoaut uepe3 Touku (-x, 0), (-n/2, -1), (0, 0), (n/2, 1) u (x, 0), Ha unTepBase (-w, ) C
mraroM 7/20. YIuTHIBas, YTO HaYaIbHBIC TaHHBIC 3a1af0Tcs QyHKIHeH
Y=Sinx, onpenennuTe CyMMy KBapaToOB OTKIOHEHHUI 1i1s Touek —m/4; -1i/6; -n/3; m/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 ¥ KCXO/HBIE JAaHHBIE HA OJIHOM rpaduKe.

4. Vcrianckui IpOU3BOINTEND IIUTPYCOBBIX XapaKTEPH3YeTCsl CIEAYIOINM 00BEMOM IPOAAK:

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

HUcnonp3ys ciaity, oneHute 00beM nponax B 1962, 1977 u 1992 ronax. [octpoiite cruiaifH u HCXOIHBIC JaHHBIE HA
OJTHOM TpaduKe.

5. B Tabnuiie npuBeIeHBI IEHBI Ha KYpPHAJ 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

OneHuTe cTOUMOCTh U3gaHus B Hos0pe 2002 rona, ¢ momoIisio cruiaiiHa. Kak naMeHuTest omneHka asist Hosops 2002
roJia, €CIIi CTAHET U3BECTHO, YTO B HOsIOpe 1991 roma cToMMOCTh M31aHuUs
coctaBmiia 6,3 eBpo? [locTpoiiTe rpaduky CrlaifHa ¥ UCXOTHBIX JAHHBIX.



JladopaTopHasi pad6oTa Ne7. Annmpokcumanust
ATNIpOKCUMHAPOBATH TAOIUYHO 3aJaHHYIO (PYHKITHIO TIOJIMHOMOM IIEPBON CTEIICHH

1
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 HaO0Op »SKCIepHMEHTATbHBIX [JAaHHBIX V. 3aBHCAMMHX OT X. I3BecTHO, dYTO
JKCIIepHMeHTaIbHbIe 3HAUeHH V; coflepKaT omHOKH. CUulTad. 9TO peadbHasd 3aBHCHMOCTH (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 55 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)
CpaBHUBATh MEXTy COO0N CpeTHEKBAIPATHUECKHE TTOTPEITHOCTH.
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

o
tn
(o]
o
(=
h
~J
S
N
~]
S
(o)
N
~
—

y 061 0.6 0592 0.58 0.585 0.583

JlabopaTopHasi pa6ora Ne8. Hucsennoe nuddepeHipoBaHue U MHTErpupoBaHue

BbIuMcanTh KaxIblii U3 yKa3aHHBIX MHTErPAJIOB TPEMs Criocodamu (¢ TOMOIIbI0 GyHKIIHiT
1 inttrap(), intg(), integrate(). CpaBuuTe pe3yabTaThl.

Lfym—=dx 2. [)(x? +3x — 8)dx 3. [T xsinxdx




BbIUUCIUTh HHTErpa | 01 (tg ) ﬁ * x) dx, ucnonb3ys QpyHkumo intg().

3 Brruncinth 3HaueHue pou3BoAHoM GyHkimu f(X) B Touke xg

1. N .
f(x) = sin (cos (;)) xg = >

g 5+ sinx 3
f(x) =tg (Cog (\/}FT)) g = 1 4_3\;

3.
f(x) = sin(x3 — 7x2 + 6x + 8) X0=1_\/§

JladopaTopHasi pa6ora Ne9. IIpudau:kéHHoe pemieHne 00bIKHOBEHHBIX AU (epeHIHAIbHBIX YPABHEHUH

Bapmnant 1

1. Pemmre uddepeHHaIbHOe ypaBHEHHE II€PBOTO IOpsaka y' = 3x? pH
nHadaasHOM yeiaosud Y(2) = 0,5 ma unrepsaie 2 < x < 4. [loctpoiite rpadux.
2. Mojaenp XUIOIHAK — JKepPTBa  ONHUCHIBAeTCA  CHCTEMOH  HEeIWHEHMHBIX
g depeHNMaIbHIX YpaBHCHHH:

{x'(t) = Ax(t) — Bx(t)y(t)

y'(t) = Cx(£)y(t) — Dy(t)
Ilycte x(f) u y(1) onpelelsrOT MONY/HANHE KPOIHKOB W JIUC, COOTBETCTBEHHO, B
MoMeHT BpemeHH 7. Koaddumments Monenu 3amatotes: A=1; B=0,01; C=0,0001;
D=0,4. Onpejiesire, KaKoe KOTUIECTRO JKMBOTHEIX OyJIeT B CUCTeMe uepes 5 JIeT, eclId

B 0-if MOMeHT BpeMeHH ObL10 X(0)=2000 KpoaukoB u y(0)=350 nucui.
2

d .
3. Pemmte muddepennuanbHoe ypaBHeHHe d—t32’+ ty = sint ¢ y4eroM HaydaJbHBIX

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

Bapuanr 2
1. Haiimure pemenume OJIY y' = —y® +0,2sinx ¢ HaYaIBHBIM YCIOBHEM
y(0) = 0,707 na unreppaie 0 < x < 10. [TocTpoiite rpadux.
2. Mojens  XMIIHMK — JKepTBAa  OIMCBLIBAETCH  CHCTEMOM  HEJIMHEHHBIX

g depeHIMAIBHBIX YPaBHEHUIH:

{x’(t) = Ax(t) — Bx(t)y(t)

y'(&) = Cx(t)y(t) — Dy(0)
[Tyete x(7) w y(f) onpenensioT MOMYJISAIHIO KPOIHMKOB M JUC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH [. Ko»pdunuenter Momenu 3amarorcs: 4A=4, B=0,04; C=0,0004,
D=0,8. Onpenennre, Kakoe KOIMUSCTRO ;KMBOTHEIX OY/IeT B CHCTEMe uepes 5 JIeT, eclu
B 0-if MOMeHT BpeMeHH Ob110 X(0)=6000 Kponukor u y(0)=120 aucu.

a? d
3. Pemure nuddepeHnuamrHOoe ypaBHEHHE d—tf + 4(1_); +3y=t—1 ¢ yueToMm

HavansHEIX yerosuit ¥(0) = y'(0) = 0, ma unreprane t € [0,10].



4.2. OueHo4YHbIe CPeICTBA MPOMEKYTOYHOIl aTTecTanuu

[To gucummnHEe MPeAyCMOTPEH 3adeT. 3adeT MPOXOAMT 1o Omieram. B kaxaom OmreTe OIUH TEOPETHIECKUI BONPOC H
OJlHa 33/1a4a. 3a4eT IPOBOJUTCS B YCTHOM, MMCbMEHHON MM KOMIBIOTEPHOH opme. OmeHnBaeTCs BIaACHIE MaTECpHAIIOM,
€ro CHCTEMHOE OCBOCHHE, CIOCOOHOCTh IPUMEHSATH HY)KHBIC 3HAHHS, HABBIKM M yYMEHHS IIPH aHAIH3€ NPOOJIEMHBIX
CUTYallU{ U pELIEHUH NIPAaKTUYECKUX 3aJaHUi.

4.2.1. YcTHbI WIM NHCbMEHHBIH 0TBET HA BONPOC
4.2.1.1. Ilopsipox npoBeaeHHsI.
VYCTHBI WM MHCBMEHHBI OTBET Ha BOMNPOC HAmpaBlIeH Ha IPOBEPKY 3HAHUI OCHOBHBIX DPAa3/eNoB MO IUCLUILINHE
«HucneHHble METOABIY.
4.2.1.2. Kpurepuu oneHnBaHM.
17-20 6a1j10B CTABUTCHA, €CJIH 00yJaAIOIIUIACS:
B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpOBaH. [IpekpacHO OCBOSH MOHATHHHBIN
anmapat. [IpogeMOHCTpHPOBaH BEICOKHMH YPOBEHb MOHMMaHMS MaTepuaia. [IpeBocxomHoe ymeHne (opMynnpoBaTh CBOH
MBICJIH, 00CYXKIaTh JUCKYCCHOHHBIE TOIOKCHNS.
14-16 6anJ10B CTABUTCHA, €CJIH 00yUaAIOLIUIACS:
OcCHOBHBIE BONIPOCHI TeMBI PacKpbll. CTpyKTypa OTBETa B LIENIOM a/IeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHHHBIH amnmapar.
[TponeMOHCTPUPOBAaH XOPOIIWH ypOBEHb NMOHHUMaHHsS Marepuana. Xopollee yMeHHe (OpPMYIHPOBaTh CBOM MBICIH,
00CyXaTh TUCKYCCHOHHBIE MOJI0KEHHSI.
11-13 6a/1710B CTABUTCS, €CJIM 00y4arouiics:
Temy uactuyHo packpbul. OTBeT cnab0 CTpyKTypupoBaH. I[lOHATHMHHBIN ammapaT OCBOEH YacTU4HO. [loHMMaHwme
OTJIEJIbHBIX MOJIOKEHUH U3 MaTepHuaia 10 TeMe. Y IOBIETBOPUTENbHOE YMEHHE (GOPMYIHPOBaTh CBOM MBICIH, 00CYXIaTh
JIMCKYCCHOHHBIE TIOJIOKCHHS.
0--10 6a/10B CTABUTCS, €CJIH 00yUYAIOIIHIiCS:
Temy He packpbul. [IOHATHHHBIN ammapaT OCBOEH HeymoBIeTBOpHUTenbHO. [loHMMaHMe MaTepuana ¢parMeHTapHOE HIH
orcytcTByeT. Heymenue ¢hopMyIupoBaTh CBOM MBICIIH, 0OCYXIaTh AUCKYCCHOHHBIC TTOJIOKEHUS.
4.2.1.3. OueHo4Hble cpeaAcTBa.
Bonpocs! /151 yCTHOr0 WM MHCBMEHHOI0 0TBeTa

1. NU3mepenue. [lorpemnocts. Busl 1 HCTOYHUKY MOTPEIIHOCTEH.
. [IpubnuxeHHbIe perieHus ypaBHeHHH 1 ux cucteM. IloctaHoBKka 3agaun. J[Ba aTana perieHus 3a1auH.
. OTzeneHue KopHeH.
. YTouHEeHHe KOpHel METOAOM Ipo0.
. YTO4YHEeHHe KOpHEei MEeTOIOM X0 (IPONOPIHOHATIBHOTO JICJICHHS).
. YTouHEeHHue KOpHEH METOZIOM KacaTedbHbIX (MeTol HploToHa).
. YTouHEHHNEe KOpHEH KOMOMHNPOBAHHBIM METOIOM.
. YTOUHEHHE KOPHEN METOI0M POCTON UTEpALIUH.
. TouHble METO/IBI PEIICHNSI CHCTEM JIMHEHHBIX ypaBHEHHH.

10. TIpubnmKxeHHBIE METOABI PEIICHHSI CUCTEM YpaBHEHUH.

11. Murepnionmmposanue ¢pyHkiuid. [locraHoBKa 331241 MHTEPHIOINPOBAHUS U 3a]1a4H 11apaboIMIecKoro
MHTEPIIOINPOBAHUSI.

12. Meroz HeonpenelieHHbIX K03 duireHToB. EqMHCTBEHHOCTD pelleH s 3a1a4H.

13. NuTepnionsitimornas popmysia Jlarpamxka.

14. TlepBast uaTepnonsiuonHas Gpopmyia HeroToHa.

15. Bropas untepnonsinnonHas popmysna HeroToHa.

16. TTorpenrHoCTh MapaboIUIECKOT0 HHTEPIIOTUPOBAHNS.

17. UnTepnonupoBanue crulalHaMu

18. TIpubmmxennoe guddepeHnupoBaHme.

19. YucneHnHple METO/IbI BBIYUCIEHUSI HHTETPAJIOB

20. Ksanparypusie popmysr Herotona-Koreca.

21. ®opmysabl IPSIMOYTOJILHUKOB.

22. ®opmyna TpaneuH.

23. O60061meHHas GpopMmyIia Tpaneum.

24, ®opmyna CUMIICOHA.

25. O606menHas popmyna CUMIICOHA.

26. OueHka MOTrpenTHOCTH METOIOM JIBOMHOTO IepecyeTa.

27. Meton Monte-Kapio BEIYHCICHNS HHTETPAIOB

28. UncneHnHsle MeTOBI penieHns auddepeHnansHeIX ypaBHeHUH. (b depennuansaoe ypaBHEHIE U €T0
peleHue.

29. Meron Diinepa pemenus quddepeHnnanbHbIX ypaBHEHHUH.

30. Meron Pynre-Kyrra pemenus nuddepeHnuaibHbIX ypaBHEHHH.

31. PemieHue ypaBHEHUH C YaCTHBIMU IPOU3BOAHBIMU METOJIOM CETOK.

32. O6paboTKa IKCIIEPUMEHTAIIBHBIX JaHHBIX. [locTaHOBKa 3a1aun. J[Ba Tama penieHus mocTaBIeHHON 3a/1a4u.

O 02N W b W



33. MeTox cpeaHux.

34. MeToJ HAaNMEHBIITNX KBaJIPaToOB.
4.2.2. PemreHue 3a1a4
4.2.2.1. Ilopsigox nmpoBeaeHHsI.
[Tpennararorcst 3aga4y Ha MPOBEPKY YMEHUI PEIIaTh 3a1a4H YHCICHHBIX METOIOB.
4.2.2.2. Kputepuu onieHuBaHMA.
26-30 6a1J10B CTAaBUTCS, €CJIH 00yJAIOIINMCH:
3aaHue BBIIOJIHEHO ITOJIHOCTHIO U PABUIILHO.
21-25 6aJJI0B CTAaBUTCS, €CJIM 00YYAIOIMMCH
3ajaHue BBINOJHEHO IIOJHOCTHIO, HO HET JOCTaTOYHOrO O0OCHOBaHMs. MM TpW BEpHOM peIIeHWH JIOIYIIeHa
BBIYHCIIATEIbHAS OIINOKa MJIM HEJIOYET, He BIMAIOIINI Ha TPABUIILHYIO HOCIIEI0BATEILHOCTD PacCy K ACHHH.
17-20 6ann0B cTaBUTCS, €CITU 00YIAIOIIHMCS ©
3agaHue BRIIIOTHEHO YaCTUYHO WM C (DAKTHYECKUMH U BBIYUCIUTEILHBIMH OMINOKAMH.
0-16 6an10B cTaBUTCS, €CTH 00YYAIOIMMCS ©
3agaHue He BBIMOJIHEHO WM BBIMOJIHEHO ¢ OOIBIINM KOJIMYECTBOM (PAKTHUECKUX M BBEIYMCINTEIBHBIX OMINOOK.
4.2.2.3. OueHo4HbIe cpeCTBA.

1. Pemmts criocoOoM XOp[ U KacaTelbHBIX ¢ TouHOCTHIO 10 0,01 cienyroiee ypaBHeHune

x*+3x-20 =0.
2. Pemmuth crioco6oM XOp/ U KacaTedbHbBIX ¢ TouHOCTHIO 10 0,01 ciemyroriee ypaBHEHHE
x-2x-5 =0.
3. Hcmonp3yst HHTEpIOIAIHOHHYIO hopMyiy Jlarpanxka, HallTh ypaBHEHHE MapaboJIbl MPOXOASIICH Yepe3 TouKH (2;

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

4. JHanmsr touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonp3ys MHTEPIONAIUOHHYIO (Gopmyriy Jlarpanxka, COCTaBHTH
ypaBHEHUE (QYHKLIUH, IPUHAMAIOIIECH YKa3aHHbIC 3HAYCHHS IIPU 3aJaHHBIX 3HAYCHHUAX apTyMEHTA.

5. Hcnonb3ys HHTEPHONAHOHHYIO (hopmyiny Jlarpanxa, mocTpouTh GPyHKIHUIO, MPUHUMAIOIYIO 3HAYCHUS 3aJaHHBIC
TaOJIMIEN.

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

6. JlaHBI necATHYHBIC JTOrapU(pMbl YUCEI:
lg 2,0 =0,30103, 1g2,1=0,32222, Ig 2,2 = 0,34242,
lg 2,3 =10,36173, Ig 2,4 =0,38021, Ig 2,5=0,39794.
[Tose3ysCh HHTEPIIONAMOHHOM hopmyoit HeroToHa, Haiti 1g 2,03.

2
7. Tlo popmyne NpAMOYrOJBHUKOB BBIYMCIHTL | = j\/ XdX , pa36us uHTepBan MHTErpupoBaHus Ha 10 yacTei.

OLICHI/ITB MOTpCIIHOCTb.

8. TIlo popmyme CumricoHa BEIYUCITUTD , ¢ TouHOCTHI0 10 0,001

9. Ilo ¢opmyse Tpaneruii BEIYUCIUTH , ¢ TogHOCThIO 70 0,01

10. Haiitu, ucmonb3ys Meton Diinepa, 3HadeHHs (GYHKIMH y, onpeienseMoi nud@epeHIUanbHbIM ypaBHEHHEM
r_ y—X

y' =
y+x

, npu HadanbHOM ycioBuu y(0) = 1, mpuaumas h = 0,1. OrpaHu4MBasch OTBHICKAHWEM MEPBBIX
YETBIPEX 3HAYCHUH Y.
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