Munucrepcrso o6pasoBanus u Hayku Poccuiickoii ®enepanun
®eepaibHOE IOCY1apCTBEHHOE GI0UKETHOE 06pa30BaTENFHOE YUPEKICHHE
BBICIIEr0 00pa3oBaHUs
«ByraiuMHpCKHii rocy1apcTBeHHbIH YHHBEPCHTET

uMeHH Ajiekcanapa I'puropreBnya u Huxonas I ya CTo/1eTOBBIX»
S 2
Bal'y) g "N

R Ty

THER

n@pﬁp@zoa A TEH R
3 {X’; 4

« 30 'y

O

PABOYASA ITPOI'PAMMA JUCHUITVIMHBI
«MeToabl 1 IPOrpaMMHBIE CPEACTBA BHIYUCICHUIN»

Hampasnenue noaroroku: 09.03.04 — [IporpaMmHas MH:KeHepust

[Tpodwib moaroroBku: Pa3pabdoTka mporpaMMHO-UH(POPMALMOHHBIX CUCTEM
VYpoBeHb BhICIIETO 00pa3oBaHus: OakajJaBpUAT

®dopma oOydeHUs: O4YHAS

[TpaxTuu. | JJabopar. dopma npomexy-
Cemectp TS%}I’IH?N;KL?;J b He;(,iﬂﬂ’ 3aHATHUS, | pPabOTHI, ?;g’ TOYHOTO KOHTPOJIS
- O : : yac. yac. : (9K3./3auer)
3 4 3ET, 144 q. 36 18 90 3a4eT ¢ OICHKOI
Hroro 4 3ET, 144 q. 36 18 90 3a4eT ¢ OLEHKOH

Brnagumup 2017



1. HEJX OCBOEHUA JUCHUIIVINHBI

Llenbo OCBOGHUS TUCHUIUIMHBI «METO/IbI M TPOrPAMMHBIEC CPEJICTBA BHIYUCIICHHUI SBISCTCS
OBJIA/ICHUE CTYIEHTAMU BBIYUCIUTEIFHBIMA METOAAMH, KaK MHCTPYMEHTOM UYHCIIEHHOTO PEUICHHUS
Pa3IMYHBIX MaTeMaTHUYECKUX 3ajad, UMEIOIINX MPHUKIATHON xapakrep. VICXOMHBIMU TaHHBIMU SIB-
JsIeTCsl coAeprKaTeNibHas 3a/1a4a, U K Heil HeoOXoauMo 1oo0path Hanbosee 3¢ (HeKTUBHBIA METO.
pemieHus. [k BEIMUCIUTENSA-IPAKTHKA BXHYIO POJIb UTPACT BpEMs PEIICHHs 3a7adyd, yI00CTBO
oOpalleHus K anropuTMmy, oOecreurBaeMas TOYHOCTh pPEUICHHS. JTH 3HAHHUS HEOOXOIUMBI IS
JABHEHIIET0 YCIEITHOTO PEICHHUS Pa3IMYHbIX 33]a4 MAaTEeMaTHYECKOTO MOJICITUPOBAHHMS, BO3HU-
KaIOLINX MPHU MCCIEOBAHUU PEATBbHBIX TEXHUYECKUX, MPOMBIIUICHHBIX, SKOHOMUYECKUX, (PHHAH-
COBBIX U JIPYTUX OOBEKTOB U CHCTEM, pPa3padOTKe U YIPABJICHUS UMH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnurnmuaa «MeTobl ¥ MpOorpaMMHBIC CPEACTBA BBIYMCIICHHI» SBISCTCS 00s3aTEIbHOU
JTUCIUIIMHON BapuaTuBHOM yactu Onoka bl-Jucuumnnuael yue6Horo miuaHa. JlMcuuIiinHa Joruye-
CKH, COAEPKaTEIbHO U METOJIMYECKU TECHO CBs3aHa C psAioM Teopernyeckux gucruruind OITOII.

I[JISI YCHICHIHOTO U3YUCHUA AUCHUILIMHBI CTYACHTBI JOJIKHBI OBITH 3HAKOMBI C JUCHHUIIIIMHaAMHU
((MaTeMaTI/IKa», «BBGI[CHI/IC B npo@eccmo», «OCHOBBI AJITrOpUTMHU3AlMU U IIPOrpaMMHUPOBAHUS).

3HaHus, TOJIYYEHHBIC TP H3YyYEHUU AUCUUIUIMHBI, HEOOXOAUMBI CTYACHTaM Uil WU3Y4YCHHUS
TUCHUTUTMH «MaremMaTndeckoe MojeInpoBaHue rpaduyecknx oO0bekToB», «lIporpammupoBanue
KOMIIBIOTEPHOMU TpadUKi», BHIIIOJHEHUS BBITYCKHON KBaTU(UKALMOHHON paOOTHI.

3. KOMIIETEHIIMU OBYYAIOILIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIIAITJIMHBI

B pe3ynbrarte OCBOGHMS NHUCHUILIMHBI (POPMHUPYIOTCS KOMIIOHEHTHI CIEIYIOUIHX Mpogheccuo-
HAIbHBIX KOMNemeHyuti 00yJaronerocs:

- CIIOCOOHOCTBIO K (popManm3aiy B CBOEW MPEIMETHON O0JACTH C YyY4eTOM OTpaHUYEeHUH HC-
TIOJTb3yeMbIX MeTOI0B nccienoBanus ([TK-12);

- TOTOBHOCTBIO K HCIIOJIb30BaHHIO METOJIOB M MHCTPYMEHTAIBHBIX CPEICTB MCCIECAOBaHHS 00b-
eKkToB npodeccuonansHoi nestenpHoctH (TTK-13).

B pesynbrare ocBOEHMS MUCHMIUIMHBI OOYYAIOMIMICS JOIDKEH IEMOHCTPHPOBATH CIIETYIOIIHE
pe3yabTaThl 00pa30BaHUS:

1) snamo:

- TIPUHIIUIIBI OLEHKH 3()()EKTUBHOCTH BBIYMCITUTEIBHBIX METOJIOB M 00ECIICUMBAEMON UMHU TOY-
Hoctu pemenus (ITK-12, TTK-13);

- TEOPETUYECKUE OCHOBBI UrCIeHHbIX MeTo 0B ([TK-12, TTK-13);

- CIIOCO0BI pean3anuy BhraucuTenbHbix MetooB ([TK-12, TTK-13);

2) ymemn:

- IPUMEHSTh YHUBEPCATbHBIC SI3bIKU POTPAMMHUPOBAHHUS JUTS PEATN3aliH BHIYUCIUTEIBHBIX Me-
tozos (ITK-12, [TK-13);

- IPUMEHATh MaTeMaTHdeckue nporpamMmmusie cuctemsl (I1K-12, TTK-13);

3) srademn.:

- TEXHHYECKMMH ¥ TIPOrPaMMHBIMU CPEICTBAMH, PEATM3YIOIIMMIA COBPEMEHHbIE 00pa3oBaTelb-
Hble TexHonorun (I[MK-12, TIK-13).

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

OO011as TpyI0EMKOCTh TUCIUTLTHHEI COCTaBIseT 4 3aueTHBIX eauHuIlbl, 144 daca.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT A

B nponecce npenoaaBanusi AMCUMUILIAHBI IPUMEHSIOTCS MYJIbTUMEIUHHBIE 00pa30oBaTeb-
HbI€ TEXHOJOTMM IMpPU YTEHUH JIEKUUH U MPOBEACHUH JIAOOPATOPHBIX 3aHATUH, 3JIEKTPOHHOE
o0ydeHue Mpu OpraHu3aliyd CaMOCTOSITeNbHON paboThl CTYJEHTOB, a TaK)Ke PEUTUHIOBas CHU-
CTeMa KOMIUJIEKCHOM OLIEHKU 3HAHUM CTYAEHTOB, BKJIKOYAIOLIAs pe3yJbTaThl TEKYILIETO KOH-
TPOJIA YCIIEBAEMOCTHU U ITPOMEKYTOUYHOM aTTECTALUU.
Jlnis peanu3anuy KOMIETEHTHOCTHOIO TOJX0/1a MpejiaraeTcs HHTErpupoBaTh B yUeOHBIH
MIPOLIECC MHTEPAKTUBHbIE 00pa3oBaTeIbHbIE TEXHOJIOTUH, BKIIOYas MHGOPMAIMOHHBIE U KOM-
myHuKamonnsle TexHojoruu (MKT), npu ocymecTBiIeHnn pa3aIuyHbIX BUJOB yueOHOM paboThI:

- Y4eOHYIO TUCKYCCHIO;

- DJIEKTPOHHBIE CpeACTBa OOydeHUs (CHaiI-TeKIIUH, JIEKTPOHHbBIE TPEHAXKEPhI, KOMITbIO-
TEPHBIC TECTHI).




JIeKIMOHHBIE 3aHATUS MPOBOJIATCS B ayJUTOPHIX, 000PYJOBAHHBIX KOMITLIOTEPAMH, JIEK-
TPOHHBIMH IIPOEKTOPAaMH, YTO MO3BOJISIET COUETaTh aKTUBHBIE U MHTEPAKTUBHBIE (hOPMBI ITPOBE-
JICHHS 3aHATUNA. UTEeHUE JEKIUI COTPOBOKAAETCS JEMOHCTPALIMEN KOMIIBIOTEPHBIX CIIAKJIOB.

JlaboparopHblie pabOThI TPOBOISATCS B KOMIIBIOTEPHOM KJ1acce.

6. OHEHOYHBIE CPEJACTBA JUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
MMPOMEXYTOYHOM ATTECTAILIMU 110 UTOI'AM OCBOEHMUS TUCIIU-
IVIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSTEJIb-
HOM PABOTHI CTYJIEHTOB

JInst TeKymiero KOHTPOJIS YCIEBAEMOCTH TpejiaraeTcs UCIoJIb30BaHUe PEHTHHTOBOM CH-
CTEMBI OIICHKH, KOTOpasi HOCUT MHTETPUPOBAHHBIN XapaKTep U YUYUTHIBACT YCHEIIHOCTh CTYJICH-
Ta B Pa3NIMYHBIX BUIAX yUeOHOU NEATEIBHOCTH, CTEeNIeHb C(HOPMHUPOBAHHOCTH y CTY/ACHTa 001IIe-
po(heCcCHOHANBHBIX U MPO(ecCHOHABHBIX KOMITeTeHITNH. [IpoMexkyTouHas aTTecTanus — 3a4eT
C OLICHKOM.

CamocTtosTenbHas padoTa 00ydyaroluXcs 3aKII04aeTcss B MpopaboTKe Kypca MO KOHCIEK-
TaM, CaMOCTOATEIbHOE U3yUYECHUE OT/IETBHBIX TEM MO yueOHHUKAM U JOTOIHUTEIHHON JIUTEpPaATY-
pe, IOJArOTOBKE K JaOOpaTOpHBIM paboTaM, K pyOeKHBIM PEHTHHT-KOHTPOJISIM, pealn3aluu ai-
TOPUTMOB YHCIICHHOTO PEIICHHUs] MAaTeMaTH4eCKUX 3aaad. KOHTPOJb BBIMOJHEHUS CaMOCTOS-
TeIbHOU PabOThl MPOBOIUTCS MPU TEKYIIMX KOHTPOJIBHBIX MEPONPUSITHUSIX, U HAa MPOMEKYTOU-
HOM aTTeCTAIMH 0 UTOTaM OCBOCHUS.

IIpumepHBbIii IepeyeHb BONPOCOB ISl TEKYIIUX KOHTPOJIbHBIX MepONpusTHI

PeiiTunr-koutposan Ne 1

1. Cdopmynupyiite onpenenenue 3Havameil uudpst uncna. [IpuBenure mpumepsl.

2. Cdopmynupyiite onpenenenne BepHor udpsl yncia. [lpuBeanre mpuMepsl.

3. Uro Ha3bIBaeTCsa aOCOMIOTHON U OTHOCUTENBHOM NMOTPEIIHOCTAMH NPUOIMKEHHBIX YH-
cen?

4. CdopmynupyiiTe mpaBuia OKPYIJICHUs NPUOIMKEHHBIX YHCET: MO JOMOJHEHUIO U
yCEUCHHEM.

5. Kak oneHuBaroTcs MOrpeiHOCTH BBIYMCICHUS 3HAUYE€HUS (PYHKIIMM MHOTHX HEepeMeH-
HBIX?

6. Yro Ha3pIBaeTCs MAIIMHHOM OECKOHEYHOCTHIO, MAIIMHHBIM HYJIEM W MallMHHBIM 3II-
CHJIOH?

7. UYro xapakTepu3yrOT MAIIMHHBIA HYJIb U MAallIMHHAs OE€CKOHEYHOCTH?

8. Uro xapakTepusyeT MalIMHHOE AICHUIIOH?

9. TlorpenrHoCTH MalIMHHBIX BBIYUCICHHUNA: CBS3b C MOHATHAMH MAIIUHHOTO HYJS U Ma-
HIMHHOTO STICHUIIOH €M

10. Kak ouenuBaercs abCOMIOTHAS MOTPELIHOCTh KOPHS CKAISPHOIO YpaBHEHUS C MpPHU-
OyKEeHHBIMU KOdpduIIneHTaMu?

11. Yro nmoHumaercs o1 abCOMOTHONW U OTHOCUTENHHON MOTPELIHOCTSIMU MTPUOINKEHHO-
ro BeKTOpa?

12. Kak BBIUUCIISAIOTCS BEKTOPHBIE HOPMBI?

13. Kak BBIYUCIISIOTCS MATPHYHBIE HOPMBI?

14. Jlns yero Hy>XHbI BEKTOPHbIE U MAaTPUYHBIE HOPMBI?

15. [Inst yero Hy»HO YHCIIO O0YCIOBIEHHOCTH MaTPUILIbI?

16. Yto Takoe 4ncio 00yCIOBIEHHOCTH MAaTPULIbI?

17. Berancnenne B MathCAD HOpM BEeKTOpOB

18. Beruucnenue B MathCAD HOpM MaTpuig

19. Brruncnenune B MathCAD 4wmciia 00ycoBI€HHOCTH MAaTPHUIIBI



20. Cps3p yncna 00yCIOBICHHOCTH MaTpHLbl KO3()PUIUEHTOB ¢ T0CTOBEPHOCTHIO M TOY-
HocThio pemieHus CJIIAY

21. Ouenka touHoctH pemenus CJIAY ¢ npuOImKeHHBIMU 3HAYSHUSMU MaTPHIIBI KO-
(UIUEHTOB U CBOOOIHBIX YJICHOB

22. Kak onenuBaercs To4HOCTh pemieHus CJIAY ¢ mpuOnIMKeHHbBIMH 3HAYEHUSIMH CBO-
OOHBIX YWIEHOB?

23. Kak onenuBaercst To4HOCTh pemmeHust CJIAY ¢ npubamkeHHbIMU 3HAYEHUSIMH MaTpH-
1161 K03 HUIIUEHTOB?

PeiiTuHr-KOHTpPOIBL Ne 2

24. JlaiiTe onpeesieHne U MpUMEpHI MPSMBIX MeTo10B pemenust CJIAY.

25. MaiiTe onpeeneHne U MpUMepbl UTEPAIMOHHBIX MeTo10B perienust CJIAY.

26. Cymnocts pemenus CJIAY merogom [Maycca .

27. Vcnonp3oBanue LU-pasnoskenus matpuiibl ais pemenus CJIAY.

28. 3anummre GOpMYIIB A1 HAXOXKIAECHUS PELICHUs IOCiIe NMPUBEAECHUS CUCTEMBI K BUIY
LUx =b.

29. Jlns KakuX CUCTEM ypaBHEHUN MPUMEHSIOT METO XO0JIeIKOro?

30. Hcnonw3zoBanue meroaa Xoisenkoro s pemerus CJIAY.

31. Jlns xakux CJIAY npumensieTcst MeTo1 MpOroHKu?

32. ChopmynupyiiTe anropuT™M METO/Ia MPOTOHKH.

33. CymHocTtb u pacueTHas ¢popmyina metoaa Akoou.

34. CymHocTh 1 pacueTHas ¢popMyiia MeToaa 3ehaens.

35. Pacyernas ¢popmyna CTallMOHAPHOIO ABYXCIOHHOIO METO/la MPOCTON UTEpaLUU.

36. OT Yero 3aBUCHT CKOPOCTh CXOJAMMOCTH METO]Ia HTEPALIUi?

37. Ilpu kakoM ycioBuM OyJIeT CXOAUThCSA METO UTeparuii?

38. Kak Bimser BBIYHCIUTENbHAS OIIMOKA HA TOYHOCTh PEIICHUsS CHUCTEMBI YpaBHEHHM
METOJIOM UTepanuii?

39. CymHOCTh 1 TeOMeTpHUYeCKas HHTEPIPETALNS METOAa CKAHUPOBAHUS PEIICHUS HEJIH-
HEHHBIX YPABHEHUM.

40. CymHOCTh W TeOMETpHUYECKasi HHTEPIIPETAIUs METoa OMCEKINH PEIIeHUs HEeINHEH-
HBIX YPaBHEHUM.

41. MoO>XHO 71 HaAWTH KPaTHBIN KOPEHb € TIOMOIIbIO METO/1a OMCEKIUU?

42. CymHOCTbh U TeoMeTpHUyecKas MHTEpPIpeTalys MEeToJa XOpJA PELICHHUs HEeJIMHEHHbIX
YpaBHEHUM.

43. CymHoCTb U reoMeTpuyeckas nHTepnperanus Merojna HproToHa perieHus HeluHei-
HBIX YPAaBHEHUM.

44. Momudukanuu Mmetona HploTOHA pelieHns HeMMHEHHBIX ypaBHEHHI.

45. CymHOCTh U FeoOMeTpUYecKasi MHTEPIIPETalusl METOJa CEKYIIUX pElIeHHUs HeJIWHEH-
HBIX YPaBHEHUM.

46. CymiHOCTh W T€OMETpPHUYECKasi HHTEePIpeTannss KOMOMHUPOBAHHOTO METOJIa PEIICHUS
HEJIMHENHBIX YPaBHEHUMN.

47. CymHOCTbh U TeOMeTpUYecKas MHTEpPIpeTalus MeTo/1a napaboInyecKoi anmpokcuma-
LIUY PELICHNS] HETMHENHBIX YPaBHEHUH.

48. CymHOCTh M T€OMETpHYECKass MHTEPIIPETAIls METOJla MPOCTON WTEepaIliy PEIICHUs
HEJIMHENHBIX YPaBHEHUM.

49. Kputepuii OKOHUaHHS UTEPAIHA T METO/Ia TIPOCTON UTEPAITHH.

50. OueHKH KOJIMYECTBAa M «KauecTBa» KOPHEW NpU pelleHuH anredpanyecKux ypaBHe-
HUM.

51. TlepeuncanTh METOJBI OLIEHKHU MPEAESbHBIX 3HaUeHU KOpHEl anreOpanyeckux ypas-
HEHUW U METOJIbl YTOUHEHHS KOPHEH alireOpanyeckux ypaBHEHUH.

52. Tlepeuncanre METObI YTOYHEHUSI KOPHEW alireOpandeckux ypaBHEHUI.

PeidTHHr-KOHTPOJIL Ne 3
53. CdopmynupyiiTe mocTaHOBKY 33/1a4H MPHOIMKEHUS (QYHKIIMU B IIUPOKOM CMBICIIE.



54. CdopmynupyiiTe MOCTAaHOBKY 3a7auu NMPHOMKEHUS (YHKLIUU 110 METOAY WHTEpIO-
JSILMH.

55. TlosicHUTE MOHATHE KCTPANIOIALNN PYHKIUH.

56. [IpobaeMbl HHTEPIIOIAIUH.

S7. VHTepnonsuuoHHbIE MHOTOWIEHBI JlarpaH)ka nepBoii, BTOPOil CTENEHHU.

58. PaBHOOTCTOsAIIME Y3J1bI UHTEPIOJIALMH.

59. TlonATHe KOHEYHBIX pa3HOCTEH

60. Ilepsas u BTOpas UHTEPHOISILUOHHBIE (hopMyibl HproTOHA.

61. B xakoM ciydae mpUMEHSIOTCS pa3/esieHHbIe KOHEYHbBIE PA3HOCTHU MPU 3aITUCH HHTEP-
HOJISLIMOHHOTr0 MHOrouaeHa HeroToHa?

62. Kakue mpeumyIiecTBa UMEET 3aluch UHTEPHOISMUOHHOTO MHOTOWIEHA 10 (opmyIie
HrroTona nepen ¢popmysnoii Jlarpanxka?

63. Hcnonp3oBanue merona YeOwimesa 11 BbIOOpa y3710B HHTEPIOIISAIHH.

64. OOpsAcHHUTE pa3HUIly MEXIY I100aJbHONM M KyCOYHO-TIOJIMHOMUAIBHOM MHTEPIHOJIs-
IHACH.

65. JlaiiTe onpenesieHre HHTEPIOJISIIMOHHOTO CIUIaliHA M- CTETICHH.

66. Uro Takoe nedext cruraiina’?

67. 3anumure hopMyny crjiaiiHa MepBoi creneHu ¢ 1eeKTOM eIUHUIIA.

68. IlocranoBka 3amaun MPUOIMHKEHUS PYHKIIUH 110 METOJTy alTpOKCHMAITUH.

69. BbiBoJ HOpMaJIBHOM CUCTEMBI METOJ]a HAUMEHBIINX KBAAPATOB JJIsl HOJIMHOMHAIBLHON
perpeccun.

70. 3anuce HOPMAJIBHOM CHCTEMBI METO/1a HAUMEHBUIMX KBAJPAaTOB I HOJIMHOMHAIBHON
perpeccun HyJeBOM, IEPBOM U BTOPOU CTEIICHH.

71. Bb1Oop onTUMaNbHON CTENEHH ANPOKCUMHUPYIOIIEr0 MHOTOUIEHA.

72. YT0 Takoe MHOTOWICH HAMIYYIIETO PABHOMEPHOTO PHUOIMKEHUS?

73. Anmpoxcumarus B MathCAD.

74. T'eomerpuueckas HHTEpHpeTanus U GOPMYIIbI YUCICHHOTO HHTETPHUPOBAHUS METOJIOM
IPSMOYTOJIbHUKOB.

75. Kak B MeTOzie PSIMOYTOJIbHAKOB YMEHBIIIUTH TIOTPEITHOCTh HAXOXKACHUS HHTETpasia?

76. B kakux ciy4asx METoJ NpSIMOYTOJIbHUKOB HAXOIUT IpUMEHEHHE?

77. T'eomerprueckas HHTEpHpeTanus U GOPMYIIBI YUCIEHHOTO HHTETPUPOBAHUS METOIOM
Tpanenun.

78. Kak yMEHBIINTDH B METO/I€ TPaNEIHid TOTPEIIHOCTh HAX0XKICHHUS HHTETpaia’?

79. B kakux ciyyasx METOJ Tparenuil HaX0AUT NpUMEeHeHue?

80. Kako#i anmpokcHMHUpYIOIIEH 3aMeHsIeTCs TOJBIHTEeTpajbHas (QYHKIHS B METOJE
Cumrncona?

81. Yro sBnsiercs penienneM auddepeHnnanbHOro ypaBHeHU?

82. ®opMynbl YMCICHHOTO pelIeHUs OOBIKHOBEHHBIX AU((epeHIHaNbHBIX YpaBHEHUH
METO/I0M Dilliepa U yCOBEPUIEHCTBOBAHHBIM METOA0M Diliepa.

83. IlpaBuio PyHre olieHKH MOTPEIIHOCTEH YMCIIEHHOTO PEHIeHUs OOBIKHOBEHHBIX JH(]-
(bepeHIaTbHBIX YPaBHEHHH.

84. MoxHO I MeTOI0OM Diijiepa pemaTh cucTeMbl 1udhepeHInalIbHbIX YpaBHEHUH?

85. ®opMyInbl YHCICHHOTO pemieHHs] OOBIKHOBEHHBIX TU(QEepeHINAIbHBIX ypaBHEHUH
metonoM Pynre-Kyrra.

86. CymnrHOCTh MHOTOIIIATOBBIX METOJIOB.

87. 3a ckonbko 3TanoB peanusyercs Metoa MuHa? YUTo BBIOMHSAETCS HA KAXJIOM 3Ta-
ne?

88. B kakux ciydasx nmpuUMeHseTCs YncleHHoe auddepeHnupopanme?

89. Kak momy4arot opMyIIbl YHCICHHOTO T PepeHITHPOBAHNS?

90. YactHble ciydau GOpMyIs YHCICHHOTO MU(PEepeHIIMPOBAHUS IPH OIPAaHUYCHUN CTE-
NEHU UHTEPIOJIALMOHHOIO MHOTOUJICHA.

91. Yucnennoe u ananutuueckoe nuddepenuponanre B MathCAD.



IIpumepHBIii IepeYeHb BONPOCOB K 3a4eTy € OLEHKOH (IPOMeKYTOYHOH aTTeCcTAlUuN
110 UTOT'aM OCBOCHHS THCHHUIIJIMHBI)

1. MaremaTnuecKkue MakeThl ¥ COBPEMEHHbBIE TEHACHIIUU X PAa3BUTH

2. CyIHOCTb YUCIEHHOTO U CUMBOJIBHOTO pEILeHHs 3a1a4

3. Tunsl norpemHocTeil, BO3HUKAIOIINX MPH YUCICHHOM PEIICHUH 3a/1a4.

4. Kak B cooTBeTCTBUH C NpUHLIKIIOM KpblioBa 3anKMChIBaeTCsl MPUOIMKEHHOE YUCIIO?

5. Cdopmymupyiite npaBmwia KpbiioBa uisi BBIIOJHEHUS apu(PMETHYSCKUX IEHCTBHIA
HaJl IpUOJIMKEHHBIMU YHCIIaMHU.

6. IlosicHuTe CyIHOCTh HEYCTOMUMBBIX 3a/1a4

7. TlosicHuTE CYIIHOCTH MIPSMOM M OOpaTHOM 3a7a4n

8. TlosicHuTe CymHOCTh KOPPEKTHBIX M HEKOPPEKTHBIX 3a7a4

9. [IloHsATue U BBIUMCIIEHUE BEKTOPHBIX HOPM.

10. IloHsATHE U BEIYUCICHHE MATPUYHBIX HOPM.

11. Yrto nmonHumaercst 1moja aOCOJOTHON U OTHOCUTENBHOW MOTPEIIHOCTIMHU HMPUOIINKEH-
HBIX BEKTOPa U MaTPHILIbI?

12. Kak ouenuBaercs TouHocTh peuieHus CJIAY ¢ npuOImMKeHHbIMU 3HAYEHUSIMH CBO-
OOJTHBIX YICHOB, MaTPHUIIBI KOA(DPHUIIHEHTOB?

13. IloHsATHE U BBIUUCIEHHE YHCIa 00YCIOBICHHOCTH MaTPUIIBL.

14. OxapakTepu3yiTe CBSI3b 4HCla OOYCIOBICHHOCTH MAaTPHUIBI KOA(PPHUIMEHTOB C J0-
CTOBEPHOCTBIO U TOYHOCTHIO pemeHust CJIAY.

15. B ueM OCHOBHOE OTJIMYME TOUHBIX U NPUOIMIKEHHBIX METOJOB PELICHUSI CUCTEM JIM-
HEWHBIX YpaBHEHUN?

16. KakuM MeTOJOM JydIe BCErO peliaTh CUCTEMY YpPaBHEHHH HEBBICOKOTO IOPSIKA,
Halpumep TpeTbero?

17. C kakoii eNbI0 MPUMEHSIOT MOAH(HKAII0 MeTo1a ['aycca - cxeMy 4acTUYHOTO BbI-
6opa?

18. Momudukanun merona [aycca, oOnamaromme JIy4IIMMH BBIYHCIUTEIHHBIMH CBOM-
CTBaMHU.

19. Apudmerrnueckas cIoXHOCTh MPSAMBIX MeTo 0B pemenus CJIAY.

20. Yro mo3BOJISET ONpEAEIUTh allpUoOpHas olleHKa norpemHocTy pemenus CJIIAY mero-
JIOM IMIPOCTBIX UTEpaluii?

21. Yro mo3BOJSET ONpPENeNIUTh aloCcTepUOpHas oleHKa morpemHocty pemenus CJIAY
METOJIOM MPOCTHIX UTEpALIU?

22. CdopmynupyiiTe MOCTaHOBKY 3a/1a4l NPUOJIMKEHHOTO PEIIeHUsI HEMHEHHOro ypas-
HEHUS.

23. Drtanbl pelieHusl HeTMHEHHBIX YpaBHEHHH.

24. TlepeuncnuTe METOBI PEIICHHS HETMHEHHBIX YPaBHEHHH.

25. OcoOEeHHOCTH pelIeHNs HeIMHEHHBIX alreOpanyeckiux ypaBHEHUH.

26. HenpepbIBHOE M TUCKPETHOE MPUOIMKEHUE (PYHKITUH.

27. Buasl npubnmxeHuit GyHKIUH.

28. I'moGanbHas 1 JTOKaJIbHAS UHTEPIIOISIIHS.

29. OOmwuii BUJ MHTEPIIOJIMOHHOTO0 MHOTOWIeHa Jlarpanxa.

30. HMHuTepmionsauoHHbI MHOTOWIeH HploTOHA.

31. [laifTe moHsATHE pa3/ieieHHBIX pa3HOCTEH (Pa3HOCTHBIX OTHOIIEHUI).

32. Kycouno-nonunomuansnasi uHTEpHONAIHSI.

33. CnnaiH-unteprnossuusl.

34. Pa3HOBMAHOCTH 3a7a4yM alMIPOKCUMANNN (HYHKIIH.

35. CymHoCTb anmnpoKCUMaluu (pYHKIIUI METOJOM HAaUMEHBIINUX KBaJIPATOB.
36. Uro Takoe MHOTOUWICH HAMIYYIIEr0 PABHOMEPHOTO MPHUOIMKEHHS?

37. Anmpokcumarnus B MathCAD.

38. CymHOCTh YMCIEHHOTO HHTETPUPOBAHMS.

39. OmpeneneHue MOrpeuIHOCTH YUCICHHOTO MHTETPUPOBAHUS.

40. YwmcnenHoe uHTerpupoBanue Mmerogom Monte-Kapio.



41. TlosicHUTe MOCTAaHOBKY 3a/la4M YUCICHHOTO PEUIeHUs OOBIKHOBEHHBIX IU(EepeHIn-
aJIbHBIX YPABHEHUM.

42. OpHomIaroBple M MHOTOIIATOBBIE METOJbl YHCICHHOTO DELICHHS OOBIKHOBEHHBIX
nuddepeHIAIbHBIX YPaBHEHUM.

43. Pemenue nuddepennuanbabix ypapHeruii B MathCAD.

44, CyuHocTh YuciieHHOTro quddepeHpoBaHust

45. ®opmyIbl YUCIEHHOTO AU dHepeHIupOBaHHS

46. Yucnennoe u ananutrdeckoe nuddepennuponanne B MathCAD.

IIpuMepHBbIH epeyeHb 3aJaHUM JJI1 CAMOCTOATEILHON padoThl CTYJ1€HTOB

1. PazpaboraTh Ha yHHBEpCaJIbHOM s3bike nporpammuposanus (Pascal, C, Basic) mpo-
rpammy pemenus CJIAY merogom ["aycca ¢ BBIOOpOM TIaBHOTO AJIeMeHTa 1o cToJoiy. [IpuBe-
CTH TEKCT MPOTPAaMMBbI U TECTHI.

2. Pazpabotare Ha s3pike MathCAD’a emunyto ¢ynkuuio pemenus CIIAY metomom
3etinensi. Bxoaneie nannbie: A, b, €. BeIxoaHble TaHHBIE: BEKTOP HEM3BECTHHIX X. [IpemycMoT-
PETh MPOBEPKY CXOAUMOCTH. [IpuBeCTH TEKCT MPOrpamMMbl U TE€CTHI.

3. Paspaborare Ha yHmBepcampHOM anroputmmuueckoM s3bike (Pascal, C, Basic) mpo-
rpaMMy pelIeHUs] HEJIMHEHMHOTro ypaBHEHUS MEeTOJ0M Oucekuuu. [IpuBecTH TEKCT MporpaMMbl U
tecThl.  IIpumeuanue: ypaBHenue f(x)=0 B3sTb MO CBOEMY MHIMBUAYaIbHOMY BapuUaHTy U3
npakTuieckor padorer Ne 7 (3amaua 7.1).

4. Pa3pabortarp Ha yHHBepcaabHOM anroputmuuyeckoM si3bike (Pascal, C, Basic) mpo-
rpaMMy HMHTEPHOISIUU MeToAoM HpIoTOHa ¢ pa3feneHHbIMU pa3HOCTAMHU (MO mpum. 8.5;
R8 ex5.mcd). [IpuBecTr TEKCT MPOrPaMMBI M TECTHI.

5. Pazpaborats Ha si3p1ke MathCAD’a win Ha yHUBEpCabHOM JITOPUTMHUYECKOM S3BIKE
(Pascal, C, Basic) mporpaMMmy anmpoOKCHMAIlMd METOJOM HAWUMEHBIINX KBaJpaTOB C BHIOOPOM
ONTUMAJILHOW CTETIEHH aIlllPOKCUMHPYIOLIETO MmoJinHOMA. [IpuBecTH TEKCT MpOrpaMMbl U TECTHI.

6. Paspabotars Ha si361ke MathCAD’a nnm Ha yHHBEpPCATbHOM aITOPUTMHUYECKOM SI3BIKE
(Pascal, C, Basic) nmporpamMmy 4YHCI€HHOTO HHTETPUPOBAHUS IO Pa3IMYHBIM KBaJIpaTypHBIM
dopmymnam. [IpuBecTr TEKCT MPOrpaMMBbl M TECTHI.

7. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

a) OCHOGHAs TUMepamypa:

1. YucneHnsle MeTOBI [ DNEKTPOHHBIN pecypc] : yuebd. mocodue / E.B. Kapmanosa. - 2-¢
u3n., crep. - M. : ®JIUHTA, 2015. - 172 c. - ISBN 978-5-9765-2303-6.
http://www.studentlibrary.ru/book/ISBN9785976523036.html

2. Uucnennsle Meroabl [Dnexktponnslii pecypc] / H.C. baxsanos, H.II. XXuakos, I".M.
KobGenbkoB. - 7-e m3a. (31.). - M.: BUHOM. JlaGopatopus 3uanuii, 2012. - 635 c. - ISBN 978-5-
9963-0802-6. http://www.studentlibrary.ru/book/ISBN9785996308026.html

3. baxsanoB H.C. UuciieHHbIe METOJIBI B 33Jla4aX M YHPAKHEHUSIX [DJICKTPOHHBIA pe-
cypc]: yae6Hoe nocobue / H.C. baxsanos, A.B. Jlanun, E.B. Umkonkos. - 3-e u3a. (3m.). - M.:
BUHOM. JlaGoparopust 3mHammid, 2013. - 240 c.: wr - ISBN 978-5-9963-2266-4.
http://www.studentlibrary.ru/book/ISBN9785996322664.html

6) OononHumenvHas Tumepamypa:

1. Kupunnosa, C.}O. Breraucnurensnas maremaruka: yued. nocodue / C.1O. Kupusiona ;
Bnagum. roc. yH-T. — Bmagumup: U3n-Bo Bmagum.roc. ya-Ta, 2009. — 102 ¢. ISBN 978-5-89368-
988-4. — Nmeercs anekrponnas Bepcus <URL: http://e.lib.vIsu.ru:80/handle/123456789/1341>.

2. lemunoBud, bopuc I1aBnmoBrud. OCHOBBI BHIYUCIUTEIPHOW MAaTEMAaTHUKH : ydeOHOE T10-
cobue / b. Il. lemunoBuy, 1. A. Mapon .— U3n. 8-e, ctep. — Cankr-IlerepOypr : Jlanp, 2011
— 664 c. — ISBN 978-5-8114-0695-1.



http://www.studentlibrary.ru/book/ISBN9785976523036.html
http://www.studentlibrary.ru/book/ISBN9785996308026.html
http://www.studentlibrary.ru/book/ISBN9785996322664.html
http://e.lib.vlsu.ru/handle/123456789/1341

3. OesikonoB B. I1. DHiukIonenuss KOMIObIOTEPHON anreOpbl [DIeKTpoHHBIN pecype] -
M.: JAMK [Tpecc, 2010. - 1267 c. - ISBN 978-5-94074-490-0.
http://www.studentlibrary.ru/book/ISBN9785940744900.html

4. T'opnoB, Bukrop HukonmaeBnu. MeToasl BBIUMCIUTEIHLHOM MATEMATHUKH JJIS TIEPCO-
HAJIBHBIX KOMITBIOTEPOB. AJITOPUTMBI U Mporpammsl : yue6Hoe nocodue / B. H. T'opmos, H. 1.
Epxora ; Bnagumupckuii rocynapctBennbiii yausepcutet (Bial'Y) .— Bunagumup : Baagumup-
CKui rocynapctBeHHbli yHuBepeuteT (Bal'Y), 2009 .— 147 c¢. — MMeercs anekTpoHHas Bepcus
<URL: http://e.lib.vlsu.ru:80/handle/123456789/1305>.

5. Psabenwkuii, Buktop ConmomoHOBHY. BBeleHHE B BBIYHUCIHUTEIBHYIO MAaTEMaTHKY :
ydaeOHOoe mocoOue I By30B 10 HampasiieHuto "Ilpuknagaeie MmaTematuka u ¢usmka" / B. C.
Ps0Genpkuit .— W3a. 3-e, ucnp. u non. — Mocksa : @uszmatiur, 2008 .— 284 c. : w1 —
(dusrexoBckuit yueOHuk). — ISBN 978-5-9221-0926-0. — Wmeercs sieKTpoHHas Bepcus
<URL: http://www.studentlibrary.ru/book/ISBN9785922109260.htmI>.

6. BockoboitnukoB, lOpuii EBrenbeBuu. PerpeccroHHBI aHalu3 JaHHBIX B IaKeTe
MathCAD : yue6HOe mocobue / 0. E. Bockoboitankos .— Cankr-IlerepOypr : Jlans, 2011 .—
224 c. : wi., Tabi. + 1 anekrpon. ont. auck (CD-ROM) .— (VueOHukH 1151 By30B, CricniuaibHast
nuteparypa) .— bubmmorp.: c. 220 .— ISBN 978-5-8114-1096-5.

7. baxBanos, Hukonaii CepreeBud. UnicneHHbIe METOBI : yueOHOE Tocobue st GU3UKO-
MaTeMaTHdeckux crenuanbHocTelt By3oB / H. C. baxsanos, H. I1. XKunkos, I'. M. KoGenbkoB ;
MockoBckuit rocynapcTBeHHbIN yHuBepcuteT umenu M. B. JlomonocoBa (MI'Y) .— 5-e uzn. —
Mocksa : bunom. Jlabopatopust 3nanuii, 2007 .— 636 ¢. — (Knaccuyeckuii yHHBEpPCUTETCKHIMA
yueOHUK : mocBsmaercs 250-nmetuto MocKoBCcKkoro yHuBepcutera) .— bubmuorp.: c. 624-628
— Ipenm. ykas.: c. 629-632 .— ISBN 5-94774-620-4.

8) nepuoouyeckue U30anus.
1. BecTHUK KOMIBIOTEPHBIX U MH(POpMaIMOHHBIX TexHosoruit ISSN 1810-7206.

2) uHmepHem-pecypcol

http://www.edu.ru/ — ®enepanbhblii mopran «Poccuiickoe 00pa3oBaHue»
http://window.edu.ru/ — EnnHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam
http://library.visu.ru/ - nayunas 6ubauorexa Bal'y

https://visu.bibliotech.ru - snextporno-6ubmMoTeyHas cucrema Bal'y
http://ispi.cdo.visu.ru/ — yueOnsrii caiit kadeapst MUCIIN Bal'Y
http://www.studentlibrary.ru/ - snekrpoHHO-OMONMMOTEUHast cuctema «KoHCymbTaHT
Crynenrta»

7. http://elibrary.ru/ — naydnas snekTpoHHas OMOIHOTEKA

ouhrwdE

8. MATEPHAJIbHO-TEXHWYECKOE OBECITEYEHUE
JUCHUTIINHBI

Jlekuuu npoBoasatrcs B ayauropuu kadenpst UCIIH, o6opynoBaHHON MyIbTUMEAUHHBIM
IIPOSKTOPOM C SKPAHOM, C HCIIOJIb30BaHHEM KOMILIEKTa ciaaioB (aya. 410-2, 404a-2, 414-2,).

JIaGopaTopHble 3aHATUS MPOBOIATCA B KOMIbIOTepHOM Kiacce Kadeapsl MCIIN, MBI
Bal'V co cnenuanm3upoBaHHBIM MPOTPaAaMMHBIM 00ECTICUCHUEM M MYJIbTHMEAUHHBIM TTPOEKTO-
poMm c akpanoM (ayx. 404a-2, 414-2, 418-2, 213-3).

DneKTpoHHbIe yueOHble MaTepuaibl Ha yueOHoM caiite kadenpst UCITU Bal'y.

Hoctyn B UHTEpHET
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Pabouas nporpamMma QMCLMIUIMHBI COCTABJIEHA B COOTBETCTBHH ¢ TpeGoBanusmMu ®I'OC BO
1o HanpasjieHuo noarorosku 09.03.04 — [IporpamMmHas nH)XeHepus, NPOGHIb MOArOTOBKH «Pa3-

paboTKa MporpaMMHO-HH(YOPMALTHOHHBIX CHCTEM.

4

PaGouyro nporpammy cocraBuina f L,

K.T.H., 101, npod. kad. UCIIN
Kupunnosa C.1O.

Penenzent M K.T.H., TeHepalbHbIi qupekrop OO0
«Cuctemublid moaxoa» Illopukos A.B.

[Tporpamma paccmoTpeHa u ogoOpena Ha 3aceqanuu kadenpsr MCIIN

[Iporoxon Ne 4 or 3u.@f,/# rona.

3asenyromuii kadenpoit N.E. JKuranos /ﬂ

PaGouast mporpaMma paccMoTpeHa 1 0JJ00peHa Ha 3aceJaHuH y4eOHO-MEeTOMYECKOH KOMUCCHH

HanpasieHus 09.03.04 «IIporpaMMHas HHKEHEPUSI»

[Tpotokon Ne ./ or JSo, of /71 roja.

[Tpencenarens komuccuu U.E. JKuramos




JINCT NEPEYTBEPXAEHUWS
PABOYEN ITPOr'PAMMBI U CLATLINHbBI

Paboyas nmporpamma onoOpeHa Ha 201§ / 79 yueOHBIH rof.

Iporoxon 3acenanus Kadeapst No or 5008/ {ropa.

/W g L 7040 97 4 Z
3asenyromuit kadenpois  / Jff/ U & denccQuot
i

Pa6ouast mporpamma oxobpena va__/0/7 /L0 yueGHbIit TOxL.

IIporoxon 3aceqanus Kapenpsl No or_JL4& 0% Fropa.
)
Y ) N o i, Y/
3aBenyromuii kadenpoi /% . & Jereanss o
G
PaGouas mporpamMma oo6peHa Ha y4eOHBIH Trox.
[IpoTtoxon 3acenanus kadenpsr Ne OT roja.

3aBenyromuii kadenpoit

PaGouas mporpamma onobpena Ha y4eOHBIN TOI.

[IpoTtoxon 3acemanwst kadempbr No OT roja.

3aBenyromuii kadempoit

Pabouast nporpamma onobpeHa Ha __ y4eOHBIH TOJ.

IIporoxon 3acenanus kadeapsr No OT roja.

3aBeayromuit Kadeapoit

Pabouyas mporpamma o1o6pena Ha y4eOHBIN TOI.

ITpoToxon 3acemanwus kadempbr Ne oT roja.

3aBenyromuii kadenpoit

Pabouas mporpamma ono6peHa Ha y4eOHBINA IO,

ITpoTokon 3acemanus kapemapsr Ne oT roja.

3aBenyromuii Kadeapoi




