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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYNS) B 3aYCTHBIX CAMHUIAX C YKa3aHHEM KOJMYECTBA YacCOB, BBIICICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

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

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

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepederHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI 00YJArOUIMXCS IO AMCIUTLINHE
(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
JUCIUTUTAHBI (MOIYIIN)

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

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MepeYeHb MPOrpaMMHOT0 obOecrieueHrs 1 HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. CpeactBa ajanTaiuu MpernoiaBaHus JUCIUAIUIAHBI (MOYJIs) K MOTPEOHOCTAM O0YYAIONIHNXCS HHBAUIOB U JIHII C
OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3[IOPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX IS OCBOCHHS IUCIHILIHHEL
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy nucuuniuHsl pazpadbotai(a)(u) poueHTt, K.H. AHucumosa O.C. (Kadenpa mateMaTHKy M NPUKIaIHON
HHOOPMATHKH).

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB OOy4YeHHMs] 10 AWUCHUIVIAHE (MOAYJII0), COOTHECEHHBIX €
IUIAHUPYeMBbIMH pe3yabsTaTamu ocsoenust OIIOII BO

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

HIugp Pacmiudposka
KOMIIeTeHIIUH npuodperaeMoii KOMIeTeHINN
CrocoOeH MOHMMAaTh OOIIYI0 CTPYKTYPY MAaT€MaTH4ecKOro 3HaHWS M B3aUMOCBSI3H  MEXIY
IK-1 MaTeMaTHUECKUMU AUCLUIIIMHAMY; IPUMEHATh MaTeMaTHUeCKUEe METOMbI IPU PEIICHUH IOCTAaBICHHBIX
3aayu
IK-1.1 3HATh CTPYKTYPY MaTeMaTHYECKOrO 3HAHHS M B3aHMOCBSI3M MEXIy MaTeMaTHYeCKUMM AUCLUIUIMHAMY;
' MaTeMaTHUECKUE METO/bI AJIs peIlIeHHs] TOCTaBIEHHBIX 3a/1a4
YMeTp MOHMMaTh OONIYI0 CTPYKTypy MAaTeMaTHYECKOTO 3HAHUS W B3aUMOCBSI3H  MEXIY|
IIK-1.2 MATEMATUICCKUMU JUCHUIIIMHAMU, MIPUMCHATh MATEMATUIYCCKUC MCTO/IbI TPU PCHICHUHN TMOCTAaBJICHHBIX|
3agay
BnaneTs CrIocCOOHOCTHIO MOHUMATH OOIIYIO CTPYKTYPY MaTeMaTHIECKOTO 3HAHHS U B3aHMOCBSA3H MEXKY|
[K-1.3 MaTeMaTHYECKUMH AUCIMIUINHAMH; IPUMEHSITh MaTeMaTHIECKHUE METObI TIPH PEIICHUN MTOCTaBICHHBIX

3aga4

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):
JlomxeH 3HaTh:

CTPYKTYPY MATEMATHYCCKOTO 3HAHUA W B3aUMOCBA3U MCKAY MATECMATUYCCKUMU AUCHUIIVIMHAMH,; MATCMATHYICCKUC
MCTOABI JJI pCHICHNA NOCTABJICHHBIX 3a1a4 U3 00JIaCTH YUCICHHBIX METOO0B

JoymxeH yMeTb:

IIOHHUMAaThb 06IlIyIO CTPYKTYPY MAaTEMATUYCCKOTO 3HAHUA U B3aMMOCBI3U MEKAY MATEMATHICCKUMU AUCHUIIIINHAMU
NMPUMEHATH MAaTEMATUYCCKHUE METOABI ITPU PCIICHUM MMOCTABJICHHBIX 3aJ1a4 U3 00J1aCTH YUCIEHHBIX MCTOOOB

JlomxeH BIaieTh:

CIOCOOHOCTBIO TIOHMMATH OOIIYI0 CTPYKTYPY MAaTeMaTHYECKOTO 3HAHWS U B3aUMOCBS3H MEXIY MaTeMaTHISCKIMH
TUCHUIUIMHAMHE;, TIPUMEHATh MaTEeMaTHYeCKHe METOIBI TPH PEUICHHH MOCTaBICHHBIX 3aJad W3 OOJIACTH YHCICHHBIX
METO/I0B

2. Mecto qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

JanHas jgucrmuimHa (Momynb) BimroueHa B pasgen  "B1.B.01.01 uctmmmebl  (Momayim)"  OCHOBHOM
mpodeccHoHaNbHON oOpazoBaTenbHONH mporpammbl 44.03.05 "Ilemarormyeckoe oOpa3oBaHHe (C IBYMS TPOQHUIIME
noaroroBkn) (MaremaTnka 1 pusnka)" 1 OTHOCHTCS K 4acTH, (POPMUPYEMOH Y9aCTHUKaMU 00pa30BaTENbHBIX OTHOIICHHH.
OcBauBaetcs Ha 5 Kypce B 9 cemectpe.

3. O0beM MMCHUTUIMHBI (MOAYJIS]) B 3a4€THBIX €IMHUNAX ¢ YKA3aHMEM KOJHWYECTBA YaCOB, BbIIEJEHHBIX HA
KOHTAKTHYK) PadoTy 00ydYaromuxcsi ¢ mpemnogaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
padoty o0yuarommxcst

OO0mmast TPyA0EMKOCTh TUCIMIDIHHBI COCTaBIISIeT 4 3a4eTHBIC eAnHUI(bI) Ha 144 yaca(oB).

KonrakTHast padora - 46 uaca(oB), B ToM uucie Jiekiuuud - 24 yaca(oB), npaktudeckue 3aHstust - 0 ugaca(oB),
nabopaTopHbie paboThl - 22 Yaca(0B), KOHTPOJIb CAMOCTOSITEIbHOM paboThI - 0 yaca(oB).

CamocrostensHas paboTta - 62 yaca(oB).
Kontpouns (Ok3ameH / 3a4ert) - 36 yaca(oB).

Dopma MPOMEKyTOYHOTO KOHTPOJIS AUCITUILINHEL: 9K3aMeH B 9 cemecTpe.

4. Copep:xkanue IUCHUIUIMHBI (MOAYJs), CTPYKTYpPHPOBaHHOe Mo TemaMm (pa3aejiaM) ¢ YyKa3aHHeM
OTBE/JIEHHOI0 HA HUX KOJIMYECTBA aKAJleMHUYeCKHUX YACOB 1 BUAOB YUeOHbIX 3aHSITHH

4.1 CTpyKTYpa M TeMaTHYeCKHUI MVIAH KOHTAKTHON M CAMOCTOATEIbHOH PadoThl 0 AUCHMILIUHE (MOLYJII0)
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1. |Tema 1. BBenenune B YNCIEHHBIE METOIBL. 9 2 0 2 6
2. [Tema 2. PemeHue ypaBHEHUi ¢ OAHON HEU3BECTHOM. 9 4 0 2 10
3. [Tema 3. Pemenne cuctemM TMHEWHBIX YpaBHCHHA. 9 2 0 4 6
4. |Tema 4. HTEpHIONMpOBAHHE. 9 4 0 4 8
5. [Tema 5. Boruncnenue onpeencHHbIX HHTETPAJIOB. 9 4 0 4 12
6. [Tema 6. Pemrenue nuddepeHnanbHbIX ypaBHEHHH. 9 4 0 4 12
7. [Tema 7. OOpaboTKa IKCTIEPIMEHTAIBHBIX JAHHBIX. 9 4 0 2 8
Mroro: 144 4. (u3 HUX 36 4. KOHTPOIIB) 24 0 22 62

4.2 CoaepkaHue JUCUMILIMHBI (MOIYJI51)

Tema 1. BBenenue B 4ncjaeHHbIE METO/bI.

OmnpeneneHre MOTPENIHOCTH. AOCOMIOTHAsE MOTpeItHOCTh. OTHOCUTENbHAS MOTPEHIHOCTh. MopaenupoBaHue Kak
MeToJ no3HaHus. HatypHelil sxcniepuMenT. duzndeckoe MoenupoBaHie. MaTeMaTudyeckoe MoJenupoBanye. YnucieHHoe
MojenupoBanue. MmwuranmonHoe MojenupoBaHue. HVHdopMmannoHHble MozenH. BBIUMCIUTENBHBIA SKCHEPHMEHT.
HcTouHUKH NOTrPEeIIHOCTH.

Tema 2. Perienne ypaBHeHMIi ¢ 01HOIi HeM3BeCTHOM.

IlocranoBka 3agmaun. KopeHp ypaBHeHus. PemieHue ypaBHeHHsA. AHAIUTHYECKOE pEIICHHE ypaBHEHUS.
PaBHOCHIBHOCTE ypaBHeHHU. OtTheneHue KopHed. YTouHeHHe KopHed. Meton mpo6. Meron Oucekunu (IIOJIOBHHHOTO
JeneHus). MeroJ TpONMOpHMOHANbHOTO JeneHus. Mertox xopa. Merox Heiotoma. Meron — kacaTenlbHBIX.
KomOunmpoBanHsIif MeToa. MeTox utepanuu.

Tema 3. Penienne cucreM JIMHeiiHBIX YpaBHEHUI.

Cucrtema JIMHEHHBIX ypaBHEHHH. Pemenue cuctemsl ypaBHeHHH. TouHble (TIpsSMBIE) METOIBI PEUICHHUS CHUCTEMBI
JTUHEHHBIX ypaBHeHHil. Meton I'aycca. IIpasuno Kpamepa. OcoOeHHOCTH KOMITBIOTEpHON peaan3allii TOYHBIX METOIOB
pelieHus cucteM ypaBHeHWH. Merton utepanuu. CxoauMocTh MeTona utTepauuu. Merox 3eitnens. Meroa penakcamuu
(ocmabnenus).

Tema 4. UnTepnojupoBanme.

3amada ammpoKCHMAalUH. | 'eoMeTpudecKuit CMBICT ammpokcuMmanuu. VHTepmonupoBaHHe. OKCTPANOIMPOBAaHHUE.
[Tapabonuyeckoe wuHTepHonupoBaHue. MeTon HeonpeneneHHbIX KodpduuumentoB. Popmyna Jlarpamka. Ilepas
uHTEpHoIAnMOHHass  ¢opMmyna Heiotona. Bropas wuHTepnomsmuonnas ¢opmyna Heiotona.  Mcnonp3oBaHue
MHTEPIOISINOHHBIX (POPMYIL.

Tema 5. BeruuciieHue onpee/ieHHbIX HHTErPaJioB.

IlocranoBka 3amaum BeMHCIeHUs wuHTerpaioB. @Dopmyna Herotona-JleiiOHnma. ['eomerpudeckuid  CMBICI
BBIYKCIICHUS ONpeNeNi€HHbIX HHTerpayioB. dopMyinbl npsMoyronbHUKOB. KBanmpatypueie ¢opmynsl HeroTona-Koreca.
®opmyna tpaneuuii. @opmyna Cumncona. Koaddunuenrsr Koreca. O0o00IeHHbIe KBagpaTypHbie (hopmyabl. MeTtos
nBoiHoro nepecuera. Merox MonTte-Kapio.

Tema 6. Pemnenne nuddepeHnuanbHbIX ypaBHEHHIA.

OOrpIkHOBEHHOE U depeHInaIbHoe ypaBHEHNE U ero pemieHne. Pemenune anddepeHnanrsHoro ypaBHEHHS Ha
naTepBase. 3amada Komm. JlnddepeHnmansHoe ypaBHEHWE W WHTETpajbHOE ypaBHEeHHe. Pemenme 3amaun Komm c
nomonipto popmyisr Teitnopa. @opmyna Ditnepa. Metox Diinepa. Pemenne 3amaun Koy U3 MHTETpaIbHOTO ypaBHEHHUS.
Merton Pynre-Kyrra.

Tema 7. O6paGoTka IKCePUMEHTATbHbBIX JaHHBIX.

ITocranoBka 3amaun. OTinuume OT 3afaudl MHTEpHnoaupoBaHue. JIuHelHas M KBaapaTHuHas perpeccuu. Metox
cpenHuX. MeToJl HaMMEHBIINX KBaJapaToB. [IpHemMbl mocTpoeHust IMIUpUYECKUX (GOpMyl (reoMeTpHyecKas perpeccus,

nokasaTesnbHast QyHKIUS, ApoOHO-IMHEHHas QyHKuus, jgorapupmMuueckas GyHKIHS, TUrepoona, ApoOHO-panuoHaIbHas
¢yHKuns). BeipaBHUBaHNE K HOPMAJIBHOMY PacIpEAeICHHIO.



5. IlepedyeHb y4eOHO-METOAMYECKOT0 oOOecmedYeHUs] IS CAMOCTOATEJbHON padoThl 00y4YaroIUXCs IO
JUCHUITHHE (MOIYJII0)

CamocrosiTensHasgs paboTa OOYdYarOIIUXCs BBIMONHACTCA IO 3aJaHHI0 M IPH METOAMYECKOM PYKOBOJCTBE
mpernogaBaTens, HO 0e3 ero HemocpeacTBeHHoro ydactus. CamocrosrenpHas paboTa TOApasfensieTcss Ha
CaMOCTOSATENBHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSIX W HA BHEAYAUTOPHYIO CAMOCTOSTENBHYIO paboTy. CaMoCTOsITeNbHAS
paboTa oOyJaromuxcs BKIOYAEeT KaK ITOJHOCTBIO CAMOCTOSATEIPHOE OCBOCHHE OTACIBHBIX TeM (Pa3[elioB) MUCHUIIIHHEL,
TaKk U npopaboTKy TeM (pa3zienoB), OCBaUBaEMbIX BO BpeMs ayIMTOPHOW paboTel. Bo Bpems camocTosTeIbHONW paboThI
oOydJaromuecss YUTAlT M KOHCHEKTUPYIOT y4eOHYIO, Hay4dHYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJlaHusl,
HarpaBJIeHHbIE Ha 3aKperyIeHUue 3HaHWH M OTPabOTKY YMEHHWH M HaBBIKOB, FOTOBATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

OpraHu3anus caMOCTOSTENbHON paboThl 00yJarOMMXCsl PEriIaMEeHTUPYETCSI HOPMATHBHBIMU TOKYMEHTaMH, ydeOHO-
METOIUYECKOI IUTEpaTypOr U 3NEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCAMH, BKIIIOYAS:

[opsnok opraHu3alMM M OCYIIECTBICHHS OOpa30BaTENBHON NEATEIBHOCTH MO 00pa3oBaTeNbHBIM HpPOrpaMMaM
BBICIIETO O0OpasoBaHWs — TNporpaMMaM OakajaBpuara, NpOTpaMMaM CICHHaJIHTeTa, INporpaMMaM MarucTpaTypbl
(yTBepkIeHHBIN nprkazoM MHUHHCTEpCTBa HayKd W BBICIIEro oOpasoBanus Poccuiickoit @exepannm ot 6 ampens 2021
roma Ne 245)

YcraB  (enepardbHOTO  TOCYJApCTBCHHOTO ~ aBTOHOMHOTO — oOpa3oBaTenbHOTO  yupexaeHus "KazaHckwuii
(ITpuBomxckuii) peaepanbHbI yHUBEpCUTET"

[lpaBuna BHYTpEHHEro pacmopsjka (elnepaJbHOr0 TOCYJapcCTBEHHOTO aBTOHOMHOIO — 0Opa3oBaTEIbHOIO
yUpEeXICHUs BBICIIEro mpodeccroHanbHoro oopasosanus "Kazaunckuit ([IpuBomkckuil) ¢henepansHblil yausepcuret”

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBoimkckoro) ¢enepalsHOTO yHUBEPCUTETA

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

®DOHJT OLEHOYHBIX CPEACTB MO IUCIUILIUHE (MOJYINIO) BKIIOYAET OICHOYHBIE MaTepHallbl, HalpaBJICHHbIE Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHWCJE 3HAHWWA, YMEHUH U HABHIKOB. DOHJ OLEHOYHBIX CPEACTB BKJIIOUAET
OLIEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHON aTTECTallUHU.

B ¢oHze o11eHOYHBIX CPEICTB COMEPKUTCS Clieayolias HH(opManus:

- COOTBETCTBHE KOMITCTCHITUI INTAHUPYEMBIM pe3yabTaTaM 0O0ydeHH [0 JUCIUIUIHHE (MOIYJIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETSHIIHI;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILIHHE (MOIYIIIO);

- ONMCaHUe MopsAKa IPUMEHEHHS U MPOLEAYPhI OLIEHUBAHUS JUIS KaXI0TO OIICHOUYHOTO CPEJCTBA;
- KPUTEPUH OLECHUBAHUS JJIS1 KAXI0T0 OLIEHOYHOTO CPE/CTBA;

- COACpIKaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IH, NpeaABABIIACMBIC K I{eﬁCTBHﬂM 06yqa}0mﬂx051,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHUS PA3JIMYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB MO TUCITUTUINHE HaxoauTcs B [Ipunokenun 1 k mporpaMme TUCIUTLTAHBL (MOJIYIIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMMO JJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHHe TUCIUILIMHBL (MOIYJIsl) TPEIoNaraeT n3ydeHue ydeOHOW nurepaTypbl. Jluteparypa MOXKeT OBITh
JOCTYITHA 00YYAIOMIMMCS B OHOM M3 JIBYX BapHaHTOB (JIN0OO B 000MX U3 HUX):

- B DJIJIEKTPOHHOM BHUJE - 4epe3 DJIEKTPOHHBbIE OMOIMOTEYHBIE CHUCTEMBl Ha OCHOBAaHWHU 3aKIOUeHHBIX KDY
JIOTOBOPOB € IPaBO00OIaIaTeNIIMHU;

- B meyaTHOM BuJie - B Hayunoit 6ubmuotexe Enabyxckoro uncruryra KOY. O6yyaronyecs: mony4aroT yaeOHYIO
JUTEepaTypy Ha abOHEMEHTE [0 YHTATEIbCKMM OWJIeTaM B COOTBETCTBHHM C MpaBHJIAMH I0JIb30BaHus HaydHOit
OUOIMOTEKOI.

DJIeKTPOHHBIE U3aHMS JIOCTYIHBI IUCTAHIIMOHHO U3 JII0OOH TOYKHM NPH BBEICHUN 00YYaIOMINMCS CBOETO JIOTHHA U
mapoist OT JMYHOro KaOuHera B cucteMe "DNeKTpOHHBIH yHuBepcuteT'. [IpM HMCHONB30BaHWM NeEYaTHBIX H3JaHHUN
OuOIMOTEeYHBIH (OHJ JOJDKEH OBITh YKOMIUIGKTOBAaH WMH M3 pacdera He MeHee 0,25 sk3eMIunsipa Ha KakIoOTO
oOyJaromerocs U3 4ucia JIUIl, 0JHOBPEMEHHO OCBaNBAIOIINX JAaHHYIO TUCIHUILIHHY.

[epedens yueOHOM IUTEpATYpPhI, HEOOXOIUMOI JUIS1 OCBOSHHMS AMCUUIUTMHEL (MOAYJIs), HaxoauTcs B [punoxenun 2
K paboueil mporpamme IUCHUILIMHBL OH TOMIEKHUT OOHOBIEHHWIO INPH H3MEHEHHHM YCIOBUII poroBopoB KOV c
npaBooOIanaTeNsIMA  DJIEKTPOHHBIX M3JAaHWH M IIpH M3MEHEHHWH KOMIUIeKTOBaHUs QoHgoB Hayunoit OubGmmorexn
Enaby»xckoro nHeturyra KOV,

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANIMOHHOH ceTu '"MHTepHeT'", HEOOXOMUMBIX sl
OCBOEHMSI TUCIUIITHHBI (MOAYJIs1)



)KypHan BLI‘II/ICJ'II/ITCJ'[LHOﬁ MaTCMAaTUKHU nu MaTeMaTH‘leCKOﬁ (I)I/I3I/IKI/I -
http://www.mathnet.ru/php/journal.phtml?jrnid=zvmmf&option_lang=rus
Kypc «Uucnennsie meto s - https://intuit.ru/studies/courses/2317/617/info

MexaHuKa ¥ IpUKIaHas MatemMaruka - http://mechmath.ipmnet.ru/math/numerics

9. MeTroanyeckue yka3aHus 1/ 00y4aroLIUXCs 10 0CBOCHUIO TUCHUILINHBI (MOXYJIS)

Bua padort MeToanyeckue peKoMeHIAlUuu

JIEKIUU Jlex1ioHHBIE 3aHATUS IPOBOAATCS C UCTIONB30BaHHEM HHTEPAKTUBHBIX TEXHOJIOTUH U IPENOoIaraoT
aKTHUBHOE y4acTHe CTYIEHTOB. JIJI MOATOTOBKH K 3aHATUSIM PEKOMEHAYETCs BBIACIATH B MaTepuae
npoOJIeMHBIE BOIIPOCHL, 3aTparuBacMble PEIoIaBaTesieM B JIEKIUH, 1 TPYNIHUPOBaTh HHPOpManuio
BOKpPYT HuX. JKenaTenbHo BBIAETATH B HCIOJIB3YEMOIl TUTEepaType MOCTaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOPAM MOTYT OBITh JAaHBI PAa3IHIHBIC OTBETHL. Ha OCHOBaHMM NOCTaHOBKM TaKHUX BOIIPOCOB
ciemyeT coOupaTh apryMEHTHI B TIOJIb3Y PA3IMYHBIX BAPHAHTOB PELICHUS ITOCTaBICHHBIX IIPOOIEM.

nabopatopHsle | JlTabopaTopHbIe 3aHITHS - 3TO OJJHA M3 Pa3HOBHHOCTEH MPAKTHYECKOTO 3aHATHS, SBIISIOIIASICS

paboTsI 3¢ PeKkTUBHOM (HOpPMOIi yueOHBIX 3aHATHI B OpraHM3aluy BhIciiero oopazosanus. JlaboparopHsle
3aHATHS UMEIOT BBIPAXKEHHYIO CIICIN(HUKY B 3aBUCHMOCTH OT y4eOHOH MUCIUIIINHBI, YTIIyONsIOT 1
3aKpEIUIAIOT TeOpeTHYEeCKNe 3HaHM. Ha 3THX 3aHATHAX CTYAEHTHI OCBAaUBAIOT KOHKPETHBIE METOIBI
N3y4YECHUS JUCIUIIIMHBI, 00y4JaroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHali3a, YMEHHUIO paboTath ¢
pudopaMy ¥ COBPEMEHHBIM 000pynoBaHueM. JlabopaTopHble 3aHATHS JAf0T HATJISAHOE TIPECTaBICHIE
00 M3y4aeMbIX SBJICHUIX M Ipolieccax, CTYACHTHI OCBAaUBAIOT IIOCTAaHOBKY M BEACHHUE SKCIIEPUMEHTA,
ydaTcsi YMEHHUIO HaOJI01aTh, OLICHUBATH MTOJyYEHHbIC PE3yJIBTATHI, JeTaTh BRIBOABI M 0000meHus. Ha
71a00PATOPHBIX 3aHATHUSAX CTYIEHTHI BHIIOJHSIOT 3aJaHusl 1aO0OPaTOPHBIX PadOT C HCIOIB30BaHUEM
raKeTa MpUKJIaJHbIX MaTeMaTH4ecKkux nporpamMm Scilab. OTYET o nToram BHINOJTHEHHBIX
71a00paTOPHBIX Pa0OT BHIMOHSIETCS Ha JIMCTax Oesoit Oymaru ¢popmara A4 B neyaTHOM WU
pykonucaoM Buze. [Ipu opopmieHnn oTuéra UCIONIB3YeTCs CKBO3HAsI HyMepalys CTPaHHIl, CYUTAas
TUTYJIBHBIH JIUCT N1€PBOM cTpanulied. Homep cTpaHuIsl Ha TUTYJIBHOM JIMCTE He craBuTca. Homepa
CTPaHUIIBI CTAaBSITCS IO LIEHTPY BBepXy. IIpn opopmneHnn oTuéra B ne4aTHOM BHJIE KEIATEIHHO
co0IoaTh Cieayrone TpeOoBaHus. [y 3aroI0BKOB: MOXYKUPHBIN MPUQT, 14 NT, HEHTPUPOBAHHBIH.
JA71st OCHOBHOTO TEKCTA: HEXHUPHBIHA WpHQT, 14 1T, BBIpaBHUBaHHUE N0 MHpHHE. Bo Beex ciaydasx THIl
mpudTa - Times New Roman, orctym a63ana 1.25 cM, OITyTOpHEIH MEXIyCTPOUHBIN HHTEpBai. [Toms:
neBoe - 3 cM, mpaBoe - 1 cM, BepxHee 1 HIDKHee - 2 cM. OTYeT JOIDKEH COolepKaTh CIECAYIOIe
aneMeHTHI: 1) TUTYIBHBIN JIUCT ¢ 00s3aTeNHHBIM yKazaHueM BapuaHTa; 2) Llens paboTsr; 3) 3amanue; 4)
OcHoBHas 4acTh; 5) Beioa.

camocros- | CamocTosiTenbHast paboTa CTYI€HTOB MO AUAAKTHYECKOH CYTH MPEACTaBIsieT OO0 KOMIUIEKC YCIOBUH
TenbHask paboTa| 00y4eHHs, OpraHu3yeMbIX TIPETo/IaBaTesieM U HAIPaBJICHHBIX Ha CaMOIIOATOTOBKY yJamuxcs. YyeOHas
JEATEeNILHOCTh TMPOTEKAET 0€3 HETOCPEICTBEHHOTO YIACTHSI IPETIOIaBaTelis v 3aKII0YaeTcs B
IIpopaboTKe JIEKIIHOHHOTO MaTepHaja, MOArOTOBKE K JIAOOPaTOPHBIM 3aHATHAM; H3yUeHHH yIeOHOH
JIUTEPaTyphl U3 OCHOBHOTO U JOIOJTHUTEIHFHOTO CITUCKA.

9K3aMEH DK3aMeH 10 Kypcy HPOBOIUTCS 110 OuieraM. B kax oM OmteTe oJjMH TEOPETHYECKUH BOIIPOC U OJJHA
3amaqa. [Tocie oTBeTa CTYyJeHTY MOTYT OBITh 3aJJaHbl JOTIOJIHUTEJIFHBIE BOTIPOCH, KaK M0 MaTepHaiaM
Onera, Tak ¥ 10 OCHOBHBIM OIIPEJETICHUSM Kypca B IIEJIOM.

[Tpu moaroroBke K 3Kk3aMeHy HEOOXOMMO ONUPATHCS, IIPEXK/E BCETO, HA KOHCTIEKTHI JIEKIUH 1
pEKOMEHAOBaHHbIE HCTOYHUKH HHPOPMAIIUH, BeCh 00bEM paboThl peKOMEHAYETCS pacHpeessaTh
PaBHOMEPHO IO JHSM, OTBEAEHHBIM JJIs MOATOTOBKH K 9K3aMEHY M KOHTPOJIUPOBATh KaX bl I€Hb
BBITIOJTHEHUSI paOOTHI.

10. TlepeyeHb WH(POPMAUMOHHBLIX TEXHOJIOTHil, MCHOJbL3yeMbIX NPH OCYIIECTBJEHHH 00pa30BaTEIbHOIO
npouecca mo AUCHUIUIMHE (MOAYJI0), BKJIIOYAsl NepeyeHb MPOrpaMMHOro obGecrieyeHHs M HH(POPMAUMOHHBIX
CIIPABOYHBIX cHCTeM (IPH HEOOXOIUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOIWH, UCIIOIb3YEMbIX IPH OCYILIECTBICHHH 00pa3oBaTENILHOTO IIpolecca o
JUCUUIUIMHE (MOAYJIIO), BKJIIOYAsl IEpedeHb MPOTrpaMMHOro obecrieueHus: U MH()OPMAaMOHHBIX CIIPAaBOYHBIX CHCTEM,
npeacTasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCHUIUIAHBL (MOZYJIS).

11. OnucaHue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN IJIsl OCYIIeCTBJeHHs] 00pa30BaTeIbHOIO
npoiecca no AMCUUIIMHE (MOYJII0)

Vuebnas ayautopus Ne 60 (423600, Pecniyonuka Tatapcran, r. Ena0yra, yn. Kasanckas, a. 89) mis npoBeneHus
3aHATUM JIEKIUOHHOTO THIA, 3aHATHA CEMHHAPCKOrO TUIMA, IPYNIOBBIX M HHAMBUAYAIbHBIX KOHCYJIbTALIUH, TEKYIIEro
KOHTpOJISL U IPOMEKYTOYHOM aTTecTaluy, IIOMEIIEHHE sl CaMOCTOATENIbHOM paboThl.. KommuiekT mebenu (rmoca ouHbIx



http://www.mathnet.ru/php/journal.phtml?jrnid=zvmmf&option_lang=rus
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Mmect) 29 . Kommexkr mebGenu (ocagouHsix Mect) Juist npenogasarens 1 mr. KomnbsiorepHsiii kiaacc: KommnbioTeps! intel
core i5 15 mwr. Monutopsl ViewSonic 22d 15 wrt. IIpoekrop EPSON EB-535W 1 mr. MuTepaktuBHas nocka 1QBoard
DVT TNOS82 1 wr. Tpudyna 1 mr. Konguunonep 1 mr. Hacrennsie nmon ku 6 mr. llkad asyxcrBopyarsiii ¢ mojakamu 1
mr. BeO-xamepa 1 mT. Bbixon B VHTepHET, BHYTpHBY30BCKas KOMIBIOTEpHas CETb, JOCTYH B JJIEKTPOHHYIO
nHpopMannoHHO-00pa3oBarenbHylo cpeny. Habop y4eOHO-HArIAqHbIX TOCOOHIA: KOMIUIEKT MPE3CHTALUI B AIEKTPOHHOM
(dopmate 1o IpenogaBaeMoi JUCIUIUINHE 3-5 T,

VueGuas ayauropust Ne 86 (423600, Pecriy6nuka Tatapcran, r. EmaGyra, yn. Kazamckas, x. 89) mis mpoBemeHus
3aHATHI JIEKIIMOHHOTO THIA, 3aHSATUH CEMHHApCKOI0 THIA, IPYNIOBBIX W MHIWBHAYAIbHBIX KOHCYJIBTALUH, TEKYIIETO
KOHTPOJISI M TIPOMEXYTOYHOH arrectanuu. Kommurekr mebemn (mocamownbix Mect) 100 mT. Kommmekt wmebenn
(mocamouHbIX MecT) It mpenofasarens | mT. MenoBas mocka HacteHHas | mr. MHTepakTuBHas TpuOyHa intel core i3 1
mrt. Monutop LG,22d 1 mr. Ilpoektrop Panasonic VX400 1 mr. Komonku 20w 6 mr. Ycwmrens 3000w, MuKmep
Xenyx1202, muxpodonsl, [Toprperst 12 mT. Be6-kamepa. Beixox B MHTepHET, BHYTPHUBY30BCKass KOMIbIOTEPHAs CETh,
JOCTYIl B 3JIEKTPOHHYIO HMH(OPMaIMOHHO-00pa3oBaTebHy0 cpeny. Habop yueOHO-HArIAHBIX MOCOOMH: KOMILIEKT
MIpe3eHTaIMi B 2JIEKTPOHHOM (hopMaTe MO MPernojaBaeMoi JUCHUILIMHE 3-5 mT.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4AOIIMXCS MHBAJIMI0B M JIMI[ C
OrPaHUYE€HHBIMH BO3MOKHOCTSIMU 310POBbS

HpI/I HeO6XO,HI/IMOCTI/I B OGpa?,OBaTeJ'ILHOM nponuecce MPUMCECHAKOTCA CIACAYIOIHNUE MCETOAbI MW TCXHOJIOTUH,
o6nert1a10ume BOCIIpUATHUC I/IH(I)OpMaHI/II/I O6y‘la}OLLII/IMI/ICSI WHBaJIUAaM1 M JIUIIaMU C OTrpaHUYCHHBIMU BO3MOXHOCTAMU
340POBbA:

- CO3JaHHE TEKCTOBOH BepcuHM II000r0 HETEKCTOBOIO KOHTEHTa Ul €ro BO3MOXKHOTO IIpeoOpa3oBaHMs B
aJIbTepHATHBHBIE (POPMBI, yIOOHBIE AJIsl Pa3IMYHBIX I10JIb30BATENCH;

- CO3JJaHHNC KOHTCHTA, KOTOpLIfI MOXXHO IMPCACTABUTL B PA3JIMYHBIX BHUAAX 0e3 NOTEPU AAHHBIX WIN CTPYKTYPBHI,
npeayCcCMOTPETL BO3MOKHOCTD MaCH.ITa6I/IpOBaHI/I$[ TEKCTa H H306pa)K€HI/Iﬁ 0¢e3 MOTEePHU KadeCTBa, IMPCAYCMOTPLETH
AOCTYITHOCTD YIIPABJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHME BO3MOKHOCTEH [T 00yJalonXCsl BOCIPHHAMATE OIHY U Ty ’k€ MH(OPMAIUIO U3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBI JIMIA ¢ HApYMICHWSMH ClIyXa MOJydald WH()OpMAanWio BHU3yaldbHO, C HApyLICHUSIMHU 3pPEHUS -
ayAnalbHo;

- TpHMEHEHUE MPOTPAMMHBIX CpPEACTB, OOECIEeUYMBAIOIIMX BO3MOXXHOCTh OCBOCHHS HAaBBIKOB U yMEHHH,
(dbopMUpYyEeMBIX AMCHMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CUMYJIALIUOHHBIX TEXHOJIOTU;

- TNpPUMEHCHHE JUCTAHIIMOHHBIX OO0pA30BATCIBbHBIX TEXHOJNOTHH s mepedadyud HWHGOpMAIMU, OpPTaHU3aIUH
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI 00YyYaroIIerocs ¢ IMperojaBaTelieM, B TOM 4YHCje BeOWHApOB,
KOTOpbIE MOTYT OBITH HCIIONB30BAHBI ISl TPOBEACHHUS BUPTYAIbHBIX JIEKIUH C BO3MOXHOCTHIO B3aUMOJICHCTBHUSI BCEX
YY9aCTHUKOB JUCTAHIIMOHHOTO O0y4YeHUSs, IPOBEACHHUS CEMHHAPOB, BBHICTYIUIEHUS C JOKIAJaMH ¥ 3aIIUTHI BBITIOJTHEHHBIX
paboT, MpoBeCHNs TPEHUHTOB, OPTaHU3AI[UN KOJIJIEKTUBHOU paboThI;

- MpPUMEHEHHE JMCTAHIIMOHHBIX O0O0pa30BaTECAbHBIX TEXHOJOTHHA JUisi oOpraHu3aiuu (OpM TEKYIIEro |
MIPOMEKYTOYHOTO KOHTPOJIS;

- yBENWYCHHE TPOJODKUTEIFHOCTH CHAYM OOYYAIOUIMMCS WHBAJHIOM WM JIAIOM C OTPaHHYCHHBIMH
BO3MO>KHOCTSIMH 3JI0POBBsI JOPM IMPOMEKYTOUHOH aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBJICHHON MPOIOIKUTEIIEHOCTH UX
ClIavuu:

- IPOIOKUTEIBHOCTH cllaun DK3aMeHa HJIM 9K3aMeHa, POBOJUMOTO B MHUCHMEHHOH (opme, - He Goiee ueM Ha 90
MUHYT;

- MPOJIOJKUTENLHOCTH MOATOTOBKH O00YYAIOIIEroCs K OTBETY HA DK3aMeHE WM DK3aMeHeE, TPOBOANMOM B YCTHOM
¢dopme, - He Oosee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroIIerocs py 3aluTe KypcoBoi paboThl - He Oosiee 4eM Ha 15 MUHYT.
IIporpamma coctaBiaeHa B coorBercTBuM ¢ TpeboBaHMsAMH PI'OC BO n y4eOHBIM IUIAHOM IO HANpaBJICHUIO

44.03.05 "Ilenarorndyeckoe oOpazoBanue (C AByMs NMPO(GUISIMH MOATOTOBKM)" M MPOQMI0 MOATOTOBKM "Maremarnka u
¢dusuka".
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1. CooTBeTcTBHE KOMIETEHIIMIi ILIAHUPYEMBIM pe3yJbTaTaM 00yueHHUsl 110 TUCHUIIHHE (MOIYJII0)

Koax m HammMeHoOBaHMe

I/IHIIPIKaTopr JOCTHKEHUs] KOMIeTeHUIi

OneHo4HbIe cpeacrsa TEKylero

Bragers CIOCOOHOCTBIO MOHMMATH OOIIYIO

KOMIIeTeHIINU A5l AAHHOM AMCIMILIHHBI KOHTPOJIS M POMEKYTOUYHOIi aTTecTalluu
I[IK-1 -  CoocoGen | 3HaTh CTPYKTYpy MaTeMaTHdecKoro 3HaHMs | Tekyuiuii KOHTPOJIb:

MOHNMATh o0IIyfo | ¥ B3aUMOCBS3M MEXIy MaTeMaTHieckuMmHu | JlaGoparopHbie paboThI O TEMaM
CTPYKTYpY JUCLUIUIMHAMY; MaTeMaThdeckne Metozsl | Tema 1. BBeneHue B UMCIEHHBIE METOIBL.
MaTEMaTHYECKOT O JUIA  peIIeHHs TIOCTaBICHHBIX 3amad w3 | Tema 2. Pemenme ypaBHeHHH ¢ OmHOI
3HaHWS U B3aUMOCBS3M | OOJIACTH YHMCJIEHHBIX METOIOB HEU3BECTHOIL.

MEXIY Tema 3. Pemenue cucreM JUHEHHBIX
MaTeMaTH4eCKHUMHU YMerb MOHUMATh  OOIIYI0  CTPYKTYpY | YpaBHECHHIL.

JUCIUIUIMHAMUY; MaTeMaTHYecKoro 3HaHUs M B3auMocBs3u | Tema 4. lHTepnonmpoBaHue.

MPUMEHSTh MEXAYy MaTeMaTHYeCKuMH ucuuiminHamu; | Tema 5.  Bpluucienue — onpenesieHHBIX
MaTeMaTHYecKHe NPUMEHSTh MaTeMaTHYECKUE METONbl IPH | MHTETPaoB.

METOABl TpPH pPEIICHUH | PEIICHWH IOCTaBJICHHBIX 3amad u3 obmactu | Tema 6. Pemenne and¢epeHmamIbHbx
MOCTaBJICHHBIX 3a/a4 YHCIIEHHBIX METOIOB YpaBHEHHH.

Tema 7. OOpaboTka SKCIIEpUMEHTAIHHBIX
JaHHBIX.

CTPYKTYpPY MAaTeMaTH4ecKoro 3HaHHA W
B3aUMOCBSI3H  MEXAy MaTeMaTHdeckuMu | IIpoMeskyTodHasi aTTecTaAIM:
JUCUUIITIMHAMU; MPUMEHATh | DK3amen
MAaTeMaTU4YCCKUE MCTOJblI TIpU PCUICHUN
MOCTaBJIEHHBIX 3a1a4 u3 obyactu
YHUCJIICHHBIX MCTOA0B
2. Kputepun ouennBanusi chopMHPOBAHHOCTH KOMIIeTeHIMit
Kommner 3auTeHo He 3auTeHo
eHuIus Bbicoknii  ypoBenb | Cpeanuii ypoBeHb | Huskmii ypoBenb | Hm:xxe  moporosoro
(0TJIMYHO) (xopomo) (YAOBJI€TBOPUTEIbHO) YPOBHS
(86-100 6aa10B) (71-85 6annoB) (56-70 6a/1;10B) (Hey10BJIETBOPUTEb
HO)
(0-55 GajioB)

IIK-1 3Haet CTPYKTYpPY | 3HAET CTPYKTYpy 3HaeT CTPYKTypy He 3naer ctpykTypy
MaTeMaTHIecKOro MaTeMaTHYECKOTO 3HAHHS MaTEeMaTH4eCcKOro 3HaHUS | MaTeMaTHYECKOTO
3HAHUA )44 1 B3aMMOCBS3U MEKIY 1 B3aUMOCBA3U MCKAY 3HAHUA U B3aUMOCBSA3HU
B3aNMOCBA3M MCKAY | OCHOBHBIMU OTACIIbHBIMHA MEXKIY
MAaTEMAaTHYCCKUMU MaTeMaTU4YCCKUMHU MaTeMaTH4YCCKUMHU MaTE€MaTHYCCKUMHU
JUCHHUIITIMHAMU, JUCHUIIINHAMU, JUCHHUITNTIMHAMH, OCHOBHBIC JUCHUIIIIMHAMMU,
MAaTEMAaTHYCCKUEC MAaTE€MaTHYCCKHUEC METO/AbI MaTeMaTH4YCCKHNE METOAbI MaTEMAaTHYCCKUEC

METO/IbI [T PEIICHUS
[IOCTaBJIEHHBIX 3a7a4
u3 obnactu
YUCIEHHBIX METOH0B

JUISL pelIeHUS
MIOCTaBJIEHHBIX 3aJ1a4 U3
00J1aCcTH YUCIICHHBIX
MeToz10B. Jomyckaer
HE3HAYUTEIHHBIC OMINOKU
IIpU OTBETE Ha BOIPOC WU
pelLIeHNHN OCTaBIECHHOMN
3a/1a4u

JUTSL pelLieHU st
MOCTABJIEHHBIX 3324 U3
00JTaCTH YHCIICHHBIX
MeTon0B. Jonyckaer
TUIIAYHBIE OMIHOKHU TIPU
OTBETE Ha BONPOC UIIU
pEllIeHNH TOCTaBIEHHOMN
3a1a4u

METO/IbI VISl PCIICHHUST
[IOCTaBJIEHHBIX 3a1a4
H3 00J1acTH
YUCJIEHHBIX METO/I0B

VYmeer MMOHUMATh
o0IIyI0  CTPYKTYpY
MaTeMaTHYECKOTO
3HAHUS "
B3aMMOCBSI3H  MEKIY
MaTeMaTHYeCKUMU
JUCHUILINHAMY,
MIPUMEHSTh
MaTeMaTHYECKUE
METO/IbI
peleHuH
MOCTaBJICHHBIX 3a7a4
u3 obnactu
YUCIEHHBIX METOI0B

pu

‘YMeeT noHUMaTh OOIIYIO
CTPYKTYpPY
MAaTEMAaTHUYCCKOI'O 3HAHUS
1 B3aMMOCBS3U MEKIY
OCHOBHBIMHU
MaTeMaTHYECKUMHU
JUCIIATUTHHAMU;
MPUMEHSTH
MaTEeMAaTHYECKUE METOIBI
TIPH pEIICHUN
MOCTAaBJICHHBIX 33149 U3
00J1aCTH YUCIEHHBIX
MeTooB. Jlomyckaer
HC3HAYUTCIIbHBIC OH_H/I6KI/I
[IPY OTBETE Ha BOIIPOC HJIH

YMeeT noHuMaTh 00IIYIO
CTPYKTYPY
MATEMATHUYCCKOI'O 3HAHUS
1 B3aMOCBA3H MEXKITY
OTACIIBHBIMHA
MaTeMaTHICCKUMHU
JUCHUTUTMHAMI,
MIPUMEHSTh OCHOBHBIC
MaTeMaTHICCKUE METOIBI
MIPH PEIICHUU
MTOCTaBJICHHBIX 3a/1a4 U3
00JacTH YMCIIEHHBIX
MeTonoB. Jlonyckaer
THUIINYHBIC OH_II/I6KI/I pu
OTBETE Ha BONPOC HJIH

He ymeer nonumats
00IIyIO CTPYKTYPY
MAaTEMAaTHYCCKOT' O
3HAHUA U B3aUMOCBS3HU
MEXIY
MaTeMAaTHYCCKUMHU
JTUCIHIUTHHAMY,
MIPUMEHSTh
MaTeMAaTUICCKUE
METOJIBI TP PEIICHUN
MTOCTABJICHHBIX 33124
n3 obacTu
YHUCJIICHHBIX METOA0B




PELICHUH NOCTABIEHHON
3a7a4n

peuicHun IIOCTaBJICHHOM
3aga4yun

Bnaneer
CIIOCOOHOCTBIO
MTOHUMATh o01Iyro
CTPYKTYPY
MaTeMaTHYeCKOIo
3HAHMS "
B3aUMOCBSI3H  MEXKIY
MaTeMaTHYEeCKUMMU
IUCHAILIMHAMY,
MIPUMECHSTh
MaTeMaTHYECKUE
METOIbI
peLeHnu
[IOCTaBJIEHHBIX 3a1a4
u3 obnactu
YUCIIEHHBIX METOOB

pu

Biageer crtocoOHOCTEBIO
MMOHUMATD OOIIYIO
CTPYKTYpY
MaTeMaTHYECKOr0 3HAHUS
Y B3aUMOCBSI3U MEKIY
OCHOBHBIMU
MaTeMaTUYECKUMU
JIHACLMILUIMHAMUY;
TIPUMEHSTH
MaTeMaTHYECKHE METOIbI
TIPH peIIeHUHN
IMOCTaBJIEHHBIX 3a7a4 U3
001aCTH YHUCJICHHBIX
MeToz0B. JJomyckaer
HE3HAYUTENbHBIE OLIMOKHA
MIPU OTBETE HA BOIPOC HJIH
pelLIEHNU MOCTaBIECHHOMN
3aJa4u

Bnazmeet criocoOHOCTEIO
ITOHUMAThH OOMIYIO
CTPYKTYPY
MaTEeMaTHYCCKOTO 3HAHUS
U B3aUMOCBSI3U MCIKIY
OTJCITLHBIMU
MaTeMaTHYCCKUMHU
JUCIUTUTMHAMI;
MIPUMEHSITh OCHOBHBIE
MaTeMaTHIECKHUE METOIBI
TIPH PELICHUN
MTOCTaBJICHHBIX 3a/1a4 U3
001acTH YMCIICHHBIX
MeTon0B. Jlonyckaer
TUIIMYHBIC ONIMOKU TPU
OTBETE Ha BOTMPOC MU
pELIEeHNH TOCTaBICHHON
3124

He Bimaneet
CIIOCOOHOCTBIO
MMOHUMATH OOIIYIO
CTPYKTYpYy
MaTeMaTHYECKOTO
3HAHUS U B3aUMOCBS3HU
MEXTY
MaTeMaTHYECKUMHU
IACLHIUIMHAMY,
MPUMEHSThH
MaTeMaTHYECKUE
METO/IbI TIPH PELICHHH
[IOCTaBJIEHHbIX 3a1a4
H3 00J1acTH
YHCJIEHHBIX METOI0B

3. Pacnipenesienne oneHOK 3a GOPMBI TEKYIEr0 KOHTPOJISI H MPOMEKYTOUHYIO ATTeCTALHIO

9 cemectp:

Tekymuii KOHTPOJIb!
JlabopaTopHbIie pabOTHI
Tema 1. BBenenue B YUCIIEHHBIE METOBL.

Tema 2. Perienue ypaBHEHUH ¢ OHON HEM3BECTHOM.
Tema 3. Pemienue cucteM JIMHEHHBIX YpaBHEHUII.
Tema 4. HTepnionupoBaHue.
Tema 5. BerunciaeHue OnpeesIeHHbIX HHTETPAJIoB.
Tema 6. Pemenne nuddepeHnnansHpIX ypaBHEHUH.
Tema 7. O0pabOTKa SKCIIEPUMEHTAIBHBIX JaHHBIX.

MaxkcumansHoe konundecto 0aytoB o bPC - 50.
Hroro 50 6amios

I[IpomMe:xkyTouHasi aTTecTAaNA - SK3aMeH — 50 06aoB.
[MpomexyrouHast aTTecTanus IPOBOAMUTCS IIOCIE 3aBEPUICHUs M3YYCHMS MAWCLMIUIMHBI WM €€ dYacTh B (opMe,
omnpenensieMoll y4eOHBIM IUTaHOM 00pa30BaTENbHOM MPOTpaMMbI C IIENBIO OLECHHUTH paboTy O0Oydaromerocs, CTeleHb
YCBOGHUsSI TEOPETHYECKNX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETECHIIHH.
[IpernonaBaTens, NPUHUMAIOLINHA 53K3aMeH, OOECHeuMBaeT ClydailHoe pacIpefesiecHHe BapHaHTOB 3aJaHUN MeEXIy
0o0y4alolmMUMKCs C TOMOILIbI0 OWIETOB W/WJIM C IPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3a1aBaTh
O6y‘laIOHIeMyc5[ JONOJIHUTEJIbHBIC BOIIPOCHI X AaBATh JOIMOJTHUTCIBHBIC 3aJIaHUA ITOMUMO TEX, KOTOPBIC YKa3aHbI B oumnere.
OKk3aMeH HpoBOAMTCS MO Omneram. B kaxmom Omiere 1Ba OIEHOYHBIX CPEICTBA: YCTHBIM MM NMHCBMEHHBIH OTBET Ha
BOIIPOC U PEIICHUE 3a1aUH.
Y CTHBIH Wi THCEMEHHBIH 0TBeT — 20 6auios.
Pemenne 3amaum — 30 Oaywios.
HUroro 20+30=50 6aymios.

OO0mee KoJIMUeCTBO OAJUIOB 10 TUCIUILIMHE 32 TEKYIINI KOHTPOJIb U IPOMEXYTOUHYIO aTTectamuo: 50+50=100 6anos.

CootBeTcTBHE
s sx3amena:

0aJII0B U OLIEHOK:

86-100 — oryiimynO

71-85 — xoporiro

56-70 — y1oBICTBOPHUTEIBLHO
0-55 — HeymOBIETBOPUTEIHHO

4. OueHo4HbIe CpPeACTBA, NOPSAIOK UX NPUMEHEHUS U KPUTEPUH OLIEHUBAHMS
4.1. OueHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS
4.1.1. JIa6opaTopHbIe padoThI
Tema 1. Beenenue B 4HCIIEHHBIE METOIBI.




Tema 2. Perenne ypaBHEHUH ¢ OHONH HEM3BECTHOM.
Tema 3. Perienne cucreM JUHEHHBIX YpaBHEHUH.
Tema 4. aTepmonupoBaHue.

Tema 5. BeruncieHue onpeneeHHbIX HHTETPAJIOB.
Tewma 6. Pemrenne nuddepeHnnansHeIX ypaBHEHHH.
Tema 7. O6paboTKa SKCIIEpUMEHTAIBHBIX TaHHBIX.

4.1.1.1. Ilopsipox nmpoBeeHNs.

JIaGopaTopHble pabOTHI MPOBOJSTCS B YacChl ayIUTOPHOM pabOTHI.
[epen BbIMONHEHNEM Ka)xJ0H pabOTHI CTYIEHTHI-0aKaNaBpbl JOIDKHBEI POopaboTaTh COOTBETCTBYIOIINI MaTepHall,
UCTIONb3Ysl KOHCTIEKTHl TEOPETUUECKHUX 3aHATHH, IEPHOANYECKUE U3AaHHs, YIeOHO-METOINYECKHE TIOCOOUs U yIEOHUKH.
[To oxoHYaHNY 3aHATHI CTYIEHTHI 0(OPMILIIOT OTYET 110 KaXKIOoH padoTe, coOmoaas cieayonryo Gopmy:
HanmeHoBanMEe TEMBI;
Lems paGoTsI;
3amaHue U coiep)kaHue BRITIOJIHEHHOM paboThI,
[TuceMeHHBIE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.
BriBosibI O IpOZIETaHHO# padoTe.
CIIHCOK HCIIOJIb30BAHHBIX NCTOYHHUKOB.

4.1.1.2 Kputepun oneHMBAHUS

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

[MpaBuibHO BBINOJHUI BCe 3aiaHus. [IpOJEMOHCTPHPOBAI BBICOKHH YPOBEHb BIAJCHUS MarepuaioMm. I[IposBiieHbI
MPEBOCXOHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHHUS K BBIMIOJHEHUIO KOHKPETHBIX 3a/[aHUIA.

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

[IpaBHIBHO BBHINOJHMI OOJBIIYI0 YacTh 3adaHuil. [IpHCYTCTBYIOT HE3HAUMTCIbHBIC OIIMOKH. IIpOaeMOHCTPHpPOBaH
XOpOIIMH YPOBEHb BIAJCHHUS MarepHaioM. [IpOsBICHBI CpelHHe CIOCOOHOCTH NPUMEHATh 3HAHUS W YMEHUS K
BBITIOJTHCHHU KO KOHerTHI)IX 33,[[3HI/II>1.

28-35 0aJJ10B cTABUTCS, €CJIH 00yIAIOIIHIICS:

3agaHus  BBIIONHWI 0OoJice YeM  HAMOJOBHHY. IIpHCYTCTBYIOT — Cepbé3Hble  OmmOKH. IIpoaeMOHCTPHUPOBAH
yHOBHCTBOpHTeHBHLIﬁ ypOBeHI) BJIaACHUA MaTepI/IaHOM. HpOﬂBHeHLI HU3KHUC CHOCO6HOCTI/I HpI/IMeHHTL 3HAHUA U yMeHI/IH K
BBITIOJTHCHHU KO KOHerTHI)IX 33,[[3HI/II>1.

0-27 6aJU10B CTABUTCS, €CJIM 00YYAIOIIHIiCS:

3aqaHusl BBIMOJHHUI MEHEE YeM HAloJIOBUHY. [IpOJEMOHCTPUPOBAH HEYMOBICTBOPUTENBHBIA YpPOBEHb BIAJICHUS
MarepuasioM. [IposiBIeHBI HEAOCTATOYHBIE CIIOCOOHOCTH MPHUMEHSATh 3HAHUSI M YMEHHS K BBIOJHEHHIO KOHKPETHBIX
3aIaHH.

4.1.1.3. Conep:xaHue OLIEHOYHOT0 CPEACTBA

Tewmsr 1-7
JladopaTopHas padora 1
JJjieMeHTaApHas TeOpPUSI MOTPeMIHOCTEH
1 3amanue 2 3amanne 3 3amanHue
Omnpenenutb, Kakoe paBeHCTBO | OKpyrMTh  coMHHTeNbHBIE — 1Mbpsl | Haittn Hpe/enbHbIe
TOYHee. YHClla, OCTaBUB BEPHBIE 3HAKW: a) B | aOCOJIOTHBIE M OTHOCHTEIBbHBIE
BapHaHT Y3KOM cMbIcie: 0) B IIMPOKOM CMBICIE. | TOTPEIIHOCTH YHCEN, eCIH OHU
OnpenennTs abCOMIOTHYIO MOTPEIIHOCTh | MMEIOT TOJIBKO BepHbIe LU(PHI:
pe3yibTaTa. a) B Yy3KOM cMbIcie; 0) B
LINPOKOM CMBICIIE.
Ne 1. \/ﬂ = 6,63 wm 19/41=0,463, a) 22,553(x0,016); 6) 2,8546; 6 =0,3%. a) 0,2387; 6) 42,884.

0 . = 0, .
Ne 2. 7115 = 0,467 wm /—30:5’48. a) 17.2834; § 0,3%. 6) 6,4257 | a)3.751;6)0,537.
(0.0024).
Ne 3. /—10,5 324w 4/17 = 0,235 a) 34,834; 5= 0,1%; 6) 0,5748 (£0,0034). | a) 11,445; 6) 2,043.
Ne 4. 15/7 =214 w10 _ 36, 8)4;;3485 (20,0042); 6) 0.34484; & = | a)2.3445;6) 0,745.
0 . . = 0, .
Ne 5. 677 = 0,857 wm (48 =219 a) 5,435 (+0,0028); 6) 10.8441; § = 0,5%. | a) 8,345; 6) 0,288.
Ne 6. _ B a) 824163, & = 0.2%; 6) 0,12356 | a) 12,45; 6) 3,4453.
12/11=1,091 umu /6.8 =2,61. (+0,00036).
Ne 7. 2/21=0,095 29 - 469, a) 2,4543 (£0.0032); 6) 24,5643; & = | a) 0,374; 6) 4,348.

0,1%.




Ne8. 23/15=1.53 w /9.8 =313, | @ 23574 8=0.2%: 6) 8,345 (20.0022). | a) 2043;6) 0.576.

Ne 9. _ _ a) 21,68563; 8 = 03%; 6) 3,7834 | a)41,72:6) 0.678.
6/11=0,545 wm /83 = 9,11. (£0,0041).

N 10 | 70— 0895 mm /B2 =721 | @ 13:537 (20,0026 6) 7,521 5 = 0,12%. | @) 5.634:6) 0.0748.

Nl - - a) 03567; 8 = 0,042%; 6) 13,6253 | a) 18,357:6) 2.16.
21/29=0,723 wm 44 =6,63. (£0,0021).

N 12 5 - a) 1784 (+0,0063); 6) 0.85637; & = | a)0,5746; 6) 236,58.
50/19 = 2,63 wm v/ 27 =5,19. 0.21%.

Ne 13. _ _ a) 3,6878 (x0.0013); 6) 15,873; & = | a) 14,862;6) 8,73.
13/17 = 0,764 uma +/31 =5,56. 0.42%.

N 14 - N a) 27,1548 (£0.0016); 6) 0,3945; 5 = | 0,3648;6)21,7.
7/22=0318wm V13 =360. | ' c0r

Ne T5. —1eae 18 - 2) 0.8647 (£0.0013); 6) 243618; & = | a)24516:6) 0.863.
17/11=1545; /18 =424 0.22%.

e - : a) 3,7542; & = 0,32%; 6) 0,98351 | a)62,74;6) 0,389.
5/3=1,667 wm /38 =6,16. (+0,00042).

T - 5 a) 83736, 5 = 0085%; 6) 56483 | a)5.6432;6)0,00858.
49/13 =3,77 umm /14 =374, (£0.0017).

No 8. _ _ 2) 28867, 3 = 0,43%; ©6) 32,7486 | 2)0,0384;) 63,745.
13/7=1,857 nn /7 =264 (£0,0012).

NeTO, 3 T 2) 4,88445 (£0,00052); ©)0.096835; 5 = | &) 12,688; 6) 4.636.
19/12=1,58 mm /12 =3,46. 0,32%.

— - - a) 38,4258 (+0,0014); 6) 0,66385; & = | a) 6,743; 6) 0,543.
51/11=4,64 um +/35 =591. 0,34%

N2l 5 B a) 039642 (+0.00022); G) 46,453; 5 = | @) 15644,6) 6,125,
18/7 = 2,57 nm /22 =4,69. 0,15%.

Ne22. B _ a) 58425 5 = 023%. ©6) 0,66385 | a)0,3825;6)24..
19/9 =211 mm V17 =4.12 (0,00042).

e 23, } ~ a) 24.3872; & = 034%; 6) 0,75244 | a) 16,383;6)5.734.
16/7=2,28 wmn V11 =5,52. (0.00013).

Ne 24, _ I~ a) 23684 (£0,0017); 6) 457832 § = | @) 0,573;6) 3,6761.
20/13=1,54 umm /63 =7,94. 0,18%.

Ne 25. . B a) 72,354, & = 0,24%; 6) 0,38725 | a) 18,275;6) 0.00644.
27 =171nm VAT =686 | ) 0071o)

ST - : a) 0,36127 (i0,00034); 6) 46’7843’ S = a) 3,425, 6) 7,38
6/7 = 0,857 un V41 =6,40. 0,32%.

T 5 B a) 23,7564; & = 0.44%; 6) 4,57633 | a)3,75;6) 6,8343.
23/9 = 2,56 wmn ~/87 =9,33, (2:0,00042).

— - - a) 15,8372 (£0,0026); 6) 0,088748; & = | a) 3,643; 6) 72,385.
21/31=0,872 wm 42 =648 | (oo

Ne 29. _ _ a) 3,87683; & = 033%; 6) 13,5726 | a)26,3;6)4.8556.
7/3=2,33 umm /58 =7,61. (20,0072).

No 30, i} = 2) 0.66835 (0,00115); G) 23,3748; & = | @) 43813 0) 0.645.
14/17 = 0,823 um V53 =7,28. 0,27%.

JlaGoparopuasi padoraNe 2. OcHOBbI NporpaMmmupoBanus B ScilLab
3amanue 1

BEBINOIHUTE B pekuMe KaJIbKyJIATOPa CIEAYIONIe JeUCTBHU: a) BBOI HCXOJHBIX ONEPaHIOB.
6) Bemosuts Hax onepangamu 1 u 2 oneparuro 1.
B) BBIMOSHKUTE Hal PE3y/IbTATOM M OTEpaHaoM 1 omeparuio 2. T) BBIMOJHUTE HAX PEe3yIbTaTOM U
orepaHoM 2 onepanuto 3. 1) BozBecTu omepany 1 mMo31eMEHTHO B CTEIICHB 3.

3amanme 2

3aganue 2.1

Beectu B KOJ€ MporpaMMbl TEKCT B BUJIC€ KOMMCEHTApPHUA KaK 3arjiaBue rnporpaMmal.

Beectn HUCXOJHBIC JaHHBIC.

3aﬂaTL HU3MCHCHHEC apTryMEHTa.

Boruncnnts 3HaueHus GyHKIMHA 1 1 2 j11st apryMeHTa B 3aJlaHHOM HHTEpBalle.

BreBectn rpadmku (yHKIMIA OZHOBPEMEHHO Ha OJHOM TIpaduKe B JIEKApTOBBIX KOOpAMHATaX. Jlis




pa3HbIX TpadMKOB UCTIONB30BaTh Pa3HBIN THII JIMHUH.
3anmanme 2.2

® [loBTopuTh 3amanue 2.1, HO Tpaduku GYHKIMHA BEIBECTH B ABYX ITOJIOKHAX Ha OJHOM rpaduke. I'paduku B
cronbukoBoMpopmare.

3amanue 2.3

® [losroputh 3ananue 2.1, Ho rpaduKy QYHKIKI BHIBECTH B YETHIPEX MOJOKHAX C PA3HBIMH CTHIIAMU JIHHUM
Ha oxiHOM rpaduke. Mcmonp3osats Gyukmmu plot2d, plot2d2, plot2d3, plot2d4.

BapuaHTe! 3agaHmi

Ne | ®yHkums 1 DyHKuma 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 pa6ora Ne3. Pemienne ajgredpanyeckux ypaBHeHHUii ¢ OIHOI HeU3BECTHOM

1

3aaiite mommHoM: pl(z) = z° + 72z* + 1923 + 252% + 162 + 4. Beruncante ero
KODHL.

2 st nomuaoMa P1(Z) onpeneauTs MaKCHMATbHYIO CTETICHb, BEIYUCIHTH IPOU3BOIHYIO U
peoOpa3oBaTh MOJIUHOM B CTPOKY.

. : 2
3 HaiiT KopHH nonuHoMa 6 — 3x +x° .

4 3anate ABa noianHoMa pl 1 p2 ¢ kopHsAMHE cooTBeTcTBeHHO [1 -3 07 8 -9], [-10 -1.3 -7.5 0 0.9]

Hatiti mx CYMMY, Pa3sHOCTB, YaCTHOE I IIPOI3BEICHIIC.

3 & 2, 4 = =
5 | 5. Co3gate mommHOM 6 + I5x + 2x"+x” | BBIYIICTNTH €ro 3HAUEHI B [AHana3oHe [-5<x<5].

ITocTpouts rpadIk 3aBUCIIMOCTII P(X).

6 Coszgath mommEoM Buma: - 120 + 274x - 225x° + 85x° - 15x* + x°. Beuncnurs 3uaueHms

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

7 3agate nommeEoM Buaa p = 10 — 15x + 3x5 + 2x7. Haiit ero KopHI.

2 c. .4

. 5
8 Co3mare moamHOM : - 1.2 + 2.7x + 22.5x° — 8.5x7 - 7x°. BRIUNICINTE 3HAUEHIII 3TOrO

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




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

9
UX CYMMY, Pa3HOCTb, YacTHOE I IPOU3BeACHIE. BBRIUNCINTE 3HAUEHIISI 3TOTO IPOI3BEISHIS
nommHoMOB B 3 Toukax (0, -4, 7.5).
X “
10 R Brrunicmits ero 3HadeHne npn X=1. Hafiti nporsBoanyzo.

3aJaH DOIIMHOM P =
ahe P x2-3x

JlaGopaTopuas padoTa Ne4. PenreHue TpaHCIeHIEHTHBIX YPaBHEHUH ¢ 0HOI HeH3BeCTHOI

Otne

JIUTH TpaQUeCcKd U HAWTH KOPHH ypaBHEHMUS, HCIIONB3Ys GyHKIHIO fsolve()

1 | loga(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

71(

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

8 | 5x-8In(x)-8=0
9 | V(1-x)-tg(x)=0

10|

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

JladopaTopHasi paGora NeS. Pemrenue cucrem ypaBpHeHU

1. PelwnTb cucTemy NMHEWHbIX YpaBHeHWK, ucnonb3ya dyHKumio linsolve():

1)

[3x,-2x, =-1

| 2%, +x,=5x, =1

9v) +2x5 +3xy =4
3 =1

4x) = 2x5 +9x3 = =3

[_
) —5xy +3x
|-

:6.\'1 —2.\'3 X3 = -3
{3x) —9xy +2x3 =4

| % —2x3 +5x; =4

2. PewunTb cucTeMy NMHEMHBIX YpaBHEHWA, MCNONb3yA 0BPaTHYID MaTpuLy:

1)

[7x,=3x,-x,=3
-
3

120, =T, +2x, ==

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

[=8x, +3x, +4x, =1
122, = 6x, 4+ 3x, =1

[=3x%,=2x, +0x, =-1

[4x, =3x, +2x, =9
12x, +5x, = 3x, =4

|52, + 6x, = 2x, =18




3. PelnTb cUCTEMY HENUHEHbIX YPaBHeHW, ucnonbsya pyHKkumio fsolve(). HauanbHble

3HAYeHMA KOPHEe NOKaNn30BaTb rpadnyeckn:
1) sin(x; + ;) —1.3x, - 1=0
_\']: + l).2\'§ -1=0
2) [tan(xx; +02)—x7 =0
0.6x7 +2x3 -1=0
3) {.\in(.l‘, +x3)=1.6x =1=0

.\‘]: + .\':: -1=0

JlaGopaTopnas paGoTa Ne6. MeToasl HHTepHOJISIHH

1. 3anana ¢yukuus f cornacuo tabnuie. Jlnneitno naTepnoaupoBath GyHKIHO f 11 mocTpouTs e¢ rpaduk Ha HHTEpBAlE S ¢
maroM 0,01, HaliTh €€ 3HAYEHHUE B TOYKE X *:

a)

s=[-6; 0], x*= -2
0)

s=[-5; 1], x*= -2
6)

s=[-2; 3], x*=0.5

2. TTocTpoiite crutaitH, KOTOPhIH Mpoxoaut yepe3 Touku (-, 0), (-n/2, -1), (0, 0), (n/2, 1) u (xn, 0), Ha unTepBaNe (-7, ) C
mrarom 71/20. Y4uThIBast, 4TO Ha4YajbHbIE JAaHHBIC 32/1AI0TCsl PYHKIUEH
Y=Sinx, onpeaennTe CyMMY KBapaToOB OTKJIOHEHUH 111 Touek —n/4; -n/6; -n/3; n/6; n/4. TlocTpoiite
rpaduky crutaiiHa, QyHKIMHY U YKa3aHHBIX ISITH TOYEK.

3. B tabnuie npuBeieHb! JaHHbIe 0 TeMiieparype B npuropoe Jloc-Anmkeneca 3a 12 yacos (8B °F).

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

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

4. Vcrianckuii MpOM3BOINTEND HUTPYCOBBIX XapaKTEPU3YETCs CIEYIOMNM 00BEMOM TPOIAXK:

TOJ 1965 [ 1970 [ 1980 [1985 [1990 | 1991
oobem npogak ($) | 17769 | 24001 | 25961 | 34336 | 29036 | 33417

Hcnone3ys ciaith, oneHute 00beM npoaax B 1962, 1977 u 1992 ronax. [octpoiite cruiaiiH U HCXOIHBIC JaHHBIC HA
OJTHOM rpaduke.




5. B Tabnuiie npuBeieHbI IEHBI Ha )KYPHAI B €BPO.

HOsI0pp | nexaOpb | HOAOPL | SHBAPh | SHBAPh | SHBAPb | HOSAOpPH | HOAOPH
X X, 1987 1988 1990 1993 1995 1996 1996 2000
2 (345 | 50 | 60 | 65 | 70 | 75 [ 80 [ 80 |
Ouenntd cronmders mananms B Hos6pe 2002 roza, ¢ MOMOILIBIO crutaiiHa. Kak M3MeHHTCs OLeHKa s Hosiops 2002

roJia, ECIT CTAaHET U3BECTHO, YTO B HOsIOpe 1991 roma cromMocTs U3gaHus
cocraBuna 6,3 eBpo? Iloctpoiite rpaduKu cruTaliHa U UCXOIHBIX JTaHHBIX.

A1 X2 X3 »1 Va2 V3
-3 -1 0 1 -1 2
X1 X3 Xy W1 V2 V3 V4
-1 0 2 I 1 -1 7




JladopaTopHasi pad6ora Ne7. AnnpokcuManusi

1 ATNmIpOKCUMHUPOBAThH TAOIUIHO 3aJaHHYIO (QYHKIIHIO TIOJTMHOMOM IIEPBOH CTENICHH
X X2 X3 W V2 V3
-4 -3 -1 -2 0 -1
2 ANNpoKCUMUPOBATh TAOIUIHO 33JaHHYIO (PYHKIHIO IIOJIMHOMOM BTOPOH CTENEHN
X1 X2 X3 N W2 V3
-3 -1 0 1 -1 2
3

3amaH Ha0Op SKCHepPHMEHTATbHBIX [JAHHBIX V. 3aBHCAINHX OT X. [I3BecTHo. UTO
JKCIIepHMeHTalIbHbIe 3HAUeHHU 1; ColepiKaT OMHOKH. CUnTad, 4To pealbHas 3aBHCHMOCTE (X;,);)
uMeeT BHA v = Cjx cos(Chx) + Cs,. HaiiTH napamMeTpel Cj, C», Cs.

x=0 05 1 15 2 255 3 35 4 4.5 5 55 6

y=5.02 6.08 333 -0.93 -0.22 7.83 16.52 15.55 2.67 -11.42 -11.78 5.09 25.25

4
Jms TabmimaHO QyHKITNT
X105 (1 |15 |2 2.5
¥ |10.5]1.6[0.55(0.26]0.15
MOI00paTh MOIXOIANIIIT BHT alllIPOKCHUMHPYVIONIEei e€ HemMmHeitHOIT 3aBICIMOCTI U3 pA/Ia:
a)y=ax’ 6)y=ae”™ B)v=a+bx 1)y=I1/(a+bx)
CpaBHUBATh MEXYy COOON CpeTHEKBAPATUUECKUE TIOTPEITHOCTH.
5
Hafitn mapameTpsl creayromeit (GyHKImmM y=x/(4x+B), ecan 3agaHbl e€ 3HaueHns B 10
TOUKAX:
x 3 3.1 32 33 34 35 3.6 37 38 39

y 061 0.6 0.592 0.58 0.585 0.583 0.582 0.

h
~
=
N
~]
o
=]
N
~
friy

JladopaTopHasi pa6ora Ne8. Yucsennoe nuddepeHinpoBaHue U MHTErpupoBaHue

BBI4uCIuTh KQXKABIH M3 YKa3aHHBIX HHTETPAJIOB TPEMsI CIoco0aMut (¢ IOMOLIBI0 QyHKIHI
1 inttrap(), intg(), integrate(). CpaBHuTe pe3yabTaThl.

L fyo—=dx 2. [ (x* +3x — 8)dx 3. 7 x sin x dx

BBIYUCIUTH HHTETpA |, 01 (tg (%) ﬁ + x) dx, ucnonb3ys GyHKIHUIO 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 = ——

JlaGopatopnas pa6ora Ne9. IIpnéan:kéHHoe pemeHue 00bIKHOBEHHBIX JH( (PepeHaNbHBIX YPaBHEHMIT

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. Haiinure pemenne OJIY y' =—y* +02sinx ¢ HauaIbHBEIM YCIOBHEM
y(0) = 0,707 na unrepraie 0 < x < 10. IlocTpoiite rpadux.
2. Mopgens XUIMHHK — JKepTBa  OIIACHIBAETCS  CHCTEMOH  HeIMHEHHBIX

auQdepeHITMATBHBIX YpaBHEHHH:

{X’(t) = Ax(t) — Bx()y(t)

y'(£) = Cx(t)y(t) — Dy(t)
Ilyete x(7) u y(f) onpele/sOT NONYIALHIO KPOIHKOB H JIHC, COOTBETCTBEHHO, B
MoMeHT BpeMeHH . Koaddurmentsr monenu 3anarotca: A=4; B=0,04;, C=0,0004;
D=0,8. Oupenenute, KAKOe KOJIHMYECTBO JKUBOTHEIX OyIeT B CHCTEME uepe3 5 J1eT, ecIu
B 0-#f MoMeHT BpeMeHH Ob1T0 X () =6000 Kpoaukor u v(0)=120 aucur.

2.

3. Pemmmre muddepeHnmanrHoe ypaBHEHHE % + 4% +3y=t—1 ¢ yueroM

mHagannLuerx yeroruit y(0) = y'(0) = 0, na unrepsane t € [0,10].

4.2. OueHOYHBIE CPEICTBA MPOMEKYTOYHON aTTeCTALINN

[To nmucnumimHEe MPEeNyCMOTPEH 3K3aMeH. DK3aMeH NMPOXOAWT Mo OmretaM. B kaxmoM Oumere OAWH TEOPETHYECKHM
BOTIPOC M OJIHA 33/1a4a. DK3aMeH MPOBOJUTCS B YCTHOH, MICEMEHHOM MIIM KOMITbIOTEpHOU (hopme. OnieHNBaeTCs BIaeHIE
MaTepHaJioM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh HMPHUMEHSATh HY)KHBIC 3HAHWSA, HABHIKM M YMEHHUS TIPU aHAIH3E
MIPOOJIEMHBIX CUTYallli M PEIICHNN MPaKTHYECKUX 3aaHUH.

4.2.1. YcTHBI# WM MUCBMEHHBIH 0TBET HAa BONPOC
4.2.1.1. Ilopsaaok npoBeaeHuUsl.



VYCTHBI WM NMUCBMEHHBIH OTBET HA BONPOC HANpAaBICH HAa MPOBEPKY 3HAHWH OCHOBHBIX PAa3/eNIOB MO JUCHUILIHMHE
«YWCIeHHBIE METOIBI.
4.2.1.2. Kputepuu oueHuBaHus.
17-20 6anj10B CTABUTCH, €CJIH 00yUaAIOIIUIACS:
B oTBeTe KauecTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpOBaH. [IpekpacHO OCBOSH MOHSATHHHBIN
ammapat. IIpoeMOHCTpUpOBaH BBICOKHN YpPOBEHb MOHMMaHUS MaTepuaia. [IpeBocxomHoe ymeHne (GopMynnupoBaTh CBOH
MBICJIY, 00CYKAaTh TUCKYCCUOHHBIE TIOJIOKEHHUSI.
14-16 6a110B CTaBHUTCS, €CJIU 00yJarOIIHiics:
OcHOBHBIE BONPOCH TeMBI packpbll. CTpyKTypa OTBETa B LIEIOM a/ileKBaTHa TeMe. XOPOIIO OCBOEH NMOHATUIHBII anmapar.
[IponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb NMOHUMaHHS Marepuana. Xopollee yMeHHe (OpPMYIHPOBaTh CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0KEHHUSI.
11-13 6a/1710B CTABHUTCS, €CJIU 00yJarOIIHiics:
Temy wactmuHo packpsil. OtTBeT cnabo CTpyKTypupoBaH. IIOHATHHHBIM ammapar OCBOGH dYacTHyHO. [loHWMaHMe
OTICTBHBIX MOJOKEHUH W3 MaTepuaja Mo TeMe. Y AOBICTBOPUTENBHOE YMEHHE (GOPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JIVICKYCCHUOHHBIE TTOJIOKECHUS.
0--10 6a/1JI0B CTABUTCS, €CJIH 00yUYaKOUIHiiCs:
Temy He packpbul. [IoHATHIHBIN ammapaT OCBOSH HEYIOBJICTBOpUTENbHO. [loHMMaHMe Marepuana (gparMeHTapHOE WIIH
orcytcTByeT. Heymenue ¢hopMyIupoBaTh CBOU MBICIIH, 0OCYXIaTh AUCKYCCHOHHBIC TTOJIOKEHHS.
4.2.1.3. OueHo4HbIE cpeCcTBA.
Bonpocs! 1J1s1 yCTHOr0 MJIM MHCBMEHHOI0 0TBeTa
1. NU3mepenue. [lorpemnocts. Busl 1 HCTOYHUKY MOTPEIIHOCTEH.
. [IpubnuxeHHsle perieHus ypaBHeHuH 1 ux cucteM. IloctaHoBka 3amaun. J[Ba Tana perieHus 3a1aqH.
. OTzeneHue KopHeH.
. YTouHeHme KOpHEH MeToIoM Ipoo.
. YTOouHEHHEe KOPHEH METOIOM XOpA (TPOTIOPIIOHATIBHOTO ICJICHHUS).
. YTOUHEHHEe KOpHEH METOIOM KacaTenbHbIX (MeTo HploToHa).
. YTouHEeHHNEe KOpHEH KOMOMHNPOBAHHBIM METOIOM.
. YTOUHEHHE KOPHEN METOI0M IPOCTON UTEPALIUH.
9. TouHbIE METO/BI PELIEHUS CUCTEM JIMHENHBIX YPaBHEHUH.
10. IIpuOnuxeHHbIe METOABI PEIIEHHSI CUCTEM yYpaBHEHUH.
11. Uurepnonuposanue ¢pyHkuuii. [locranoBKa 3aa4i HHTEPIIOIMPOBAHUS H 33/1a4H1 11apaboInuecKoro
HHTEPIOIUPOBAHUS.
12. Meron HeonpenelieHHbIX K03 uireHToB. ENMHCTBEHHOCTD pelleHUs 3a1a4H.
13. NuTepnionsiimonnas ¢popmysa Jlarpamxka.
14. TlepBast uaTepnonsiuonHas Gpopmyia HeroToHa.
15. Bropas uaTepronsiuonHas Gopmyna Herotona.
16. INorpemHoOCTH MApabOINIECKOTO HHTEPIIOIUPOBAHNSI.
17. UnTepnonupoBanue crulalHaMu
18. TIpubmmxennoe auddepeHnupoBaHme.
19. YucneHnHble METO/IbI BBIYUCIIEHUSI HHTETPaJIOB
20. Ksanparypusie popmysr Herotona-Koreca.
21. ®opMmynbl IPSIMOYTOJIFHUKOB.
22. ®opmyna Tpaneuuu.
23. O60061meHHas ¢popmya Tpaneum.
24. ®opmyna CumncoHa.
25. O606menHas popmyna CUMIICOHA.
26. OueHka NOrpeurHoCTH METOJOM JBOMHOIO IiepecyeTa.
27. Meton MonTte-Kapio BbrunciaeHus: MHTErpajoB
28. YucneHnHble METOBI pelieHns auddepeHnnanbHex ypaBHeHud. uddepenunansHoe ypaBHEHHE U €T0
perieHue.
29. Meron Diinepa pemenus quddepeHnnantbHbIX ypaBHEHHUIH.
30. Meron Pynre-Kyrra pemenus nuddepeHuaibHbIX ypaBHEHHH.
31. Pemenne ypaBHEHHUH ¢ YaCTHBIMH MPOM3BOJHBIMI METOJIOM CETOK.
32. O6paboTKa SKCIIEPUMEHTANLHBIX TaHHBIX. [locTaHOBKA 3a7aun. J[Ba ATama pernieHus MoCTaBJICHHON 3a1a4H.
33. MeTop cpeaHux.
34. MeToJ HAaNMEHBIITNX KBaJIPaToOB.
4.2.2. Pemienue 3aaa4
4.2.2.1. Ilopsiaox npoBeaeHHs.
IIpennararorcs 3a1a4u Ha IPOBEPKY YMEHUH pelaTh 3aJa4l YUCIEHHBIX METOJIOB.
4.2.2.2. Kpurepuu oneHUBaHHS.
26-30 6a110B cTABUTCSH, €CJIH 00y IAOIINMCS
3aaHKe BBINOJIHEHO MOJHOCTBIO U NMPABHIIBHO.
21-25 6a1J10B CTAaBUTCH, €CJIM 00YYAIOIMMCH .

01N L B~ W



3amaHue BBIIIOJTHEHO TIIONHOCTBIO, HO HET JOCTAaTOYHOTO OO0OCHOBaHWS. MM mpH BEpHOM pEMICHWH JOIyIIeHa
BBIYMCITUTENBHAS OIINOKA WM HEOYeT, He BIUSIOMINI Ha MPAaBIIIbHYIO MTOCIIECIOBATEIFHOCTD PACCYXKICHHUH.

17-20 6an10B cTABUTCS, €CJIH 00YYAIOIMMCS ©

3amaHue BHITOIHEHO YaCTHYHO MU ¢ (PaKTHUECKUMH U BEIYUCIUTEIHHBIMH OITHOKaMHU.

0-16 6a/1;10B CTABHUTCSH, €CJIH 00YYAIOLIUMCS :

3amaHue He BHITIOIHEHO WM BBITOIHEHO C OONBIINM KOJIMIECTBOM (DaKTHUECKUX U BRIYHCIUTENBHBIX OIIHOOK.

4.2.2.3. OueHo4HbIE CpeCTBA.

1.

10.

Pemmts ctoco6oM Xopa 1 KacaTelnbHBIX ¢ TOYHOCTRIO 110 0,01 cremyromiee ypaBHEHHE

x*+3x-20 =0.
PemmThb ciocodoM Xopa 1 KacatenbHbIX ¢ TO4HOCThIO 110 0,01 ciexyroiee ypaBHeHNE
3
x-2x-5=0.
Hcnonp3ys uHTEpHONAIMOHHYI0 (hopMmyny Jlarpamxka, HalWTH ypaBHEHHE TapaboJIbl MPOXOAAIIEH depe3 TOUKH (2;
0), (4:3), (6: %), (8; 4). (10; 1).

Haner touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnons3ys mHTEepnomsInuoHHy0 (opmyny Jlarpamixka, cOCTaBUTH
ypaBHEHHE (YHKLIUH, TPUHAMAIOIIECH YKa3aHHbIC 3HAUCHHUS NP 3aJaHHBIX 3HAYCHHSIX apryMeHTa.

Hcnonp3ys nHTEpNOIIUUOHHYIO popmyity Jlarpamka, mocTpouTs QyHKIUIO, MIPUHUMAIOINYIO 3HAYCHUS 3a/JaHHBIC
TaOIULIEH.

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

JlaHbI ECSITUYHBIC TOTrapUPMBI YHACEIT:
lg 2,0 =0,30103, 1g2,1=0,32222, Ig 2,2 =0,34242,
lg 2,3=0,36173, Ig 2,4 =0,38021, Ig 2,5 =0,39794.

I[Tonp3ysCch MHTEPIONAIMOHHOM opmynoit HeroToHa, Hafiti 1g 2,03.

2
[lo popmyne MPAMOYrONLHUKOB BhIUMCIHTH | = I\/XdX , pa3OMB MHTEpBaJd MHTErpHpoBaHus Ha 10 yacTeil.

O1eHUTh OTPENIHOCTD.

ITo popmyne CumMIicoHa BEIYUCIUTH , ¢ TouHocThI0 710 0,001

! 2
| = Ie’x dx
ITo dpopmyse Tpanenuii BHIYUCIUTH 0 , ¢ TogHOCTHIO 710 0,01
Haiit, ncmone3yst meron Jilnepa, 3HaueHHs (QyHKUUM y, ompeaensieModl Tud(pepeHIMalbHbIM YpaBHEHHEM
r_ y—x
y =
y+x

, ipu HawanbHOM ycmoBuu y(0) = 1, mpmamMas h = 0,1. OrpaHuumuBasch OTBICKAHUEM MEPBBIX
YETBIPEX 3HAYCHUH Y.
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