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1. [lepeyeHb KOMNETEHIIMA, MHAMKATOPOB JOCTHKEHUSI KOMIIETEHIIUI M ONMCaHMe NMOKAa3aTe/ieil U KpUuTepreB OLleHNBAHUSA Pe3yJibTAaTOB

00y4eHMsI M0 QM CHUILINHE (MOIYJII0)

dopmupyemasi Kon u Pe3syabTaTsl IMoka3aTesu M KPUTEPUHN OLIEHUBAHMSI Pe3YJIbTATOB 00y4YeHHS 110 Bun
KOMIIETEeHI[Us] =~ HAWMeHOBaHHe o0y4eHus 1o AUCHUILINHE (MOAYJIIO) OLICHOYHOT
(c ykazaHuem HHIMKATOpa AUCHUILINHE 0 cpeacTBa
K0/12) AOCTUKEHH S (Mmony.110)
KOMIIETEeHI[UH
1 2 3 5
Hey/I. YIOBJI. XO0po1o OTJIMYHO

OIIK-2. OIIK-2.1. 3unate: = OOyuatomuiics  OTCyTCTBUE Hemnounsie ChopmupoBann | ChopmupoBaHH = YCTHBII
Criocoben MaTeMaTUYeCKUe  JIOJIKEH 3HATh: 3HaHUU 00 [IpEICTaBICHUS bI€, HO ble orpoc
PUMEHSITh OCHOBBI OCHOBHBIE OCHOBHBIX 00 OCHOBHBIX coJieprKalue CHUCTEMaTUYECKU
COBPEMEHHBIN IPOTPAaMMHUPOBAH = TOHSTHS MOHATHUSX MOHATHSIX OTJIeNIbHbIE € MpeACTaBIICHUS
MaTeMaTUYeCKU | Ul U S3BIKOB YHCIIEHHBIX YHCIEHHBIX YHCIIEHHBIX poOebI 00 OCHOBHBIX
i anmapar, [IPOrPaMMHUPOBAH = METO/OB, METO/IOB, METO/I0B, IPEJICTaBICHUS | TOHATHUSIX
CBSI3aHHBIN C usl, OpTaHU3allud = TPUHIUIBI UX MPUHIIMIIAX UX MIPUHIIMIIAX UX 00 OCHOBHBIX YHUCICHHBIX
IPOEKTUPOBaHU & 0a3 JaHHBIX U UCIIOJIb30BAaHUSl  HCIIOJI30BAHMSI  UCIOJB30BAaHUS B IOHSATHAX METO/IOB,
em, KOMIIBIOTEPHOTO | B B KOMIIBIOTEPHOM YHCIIEHHBIX MPUHIIMIIAX HX
pa3paboTKoii, MOJIEJIUPOBAaHUS; = KOMIIBIOTEPHOM  KOMIIBIOTEPHOM  MOJEIUPOBAHUH,  METOJIOB, HCIOJIb30BaHUS
peanuzanMed 1 MaTeMaTHYeCKUe  MOJEIMPOBAHMM, MOJAEIUPOBAHUHU, TPH OLEHKH MPUHIIUATIAX UX B
OLICHKOM METOJIbl OLIEHKU  TIPU OLIEHKH [P OLIEHKHU KayecTBa, HCIOJIb30BaHUS = KOMIBIOTEPHOM
KayecTBa Ka4yecTBa, Ka4yecTBa, Ka4yecTBa, Ha/IeKHOCTH U B MOJICIUPOBAHHH,
IPOrPaMMHBIX  HAJIEKHOCTU U HaJIe)KHOCTU U HAJIe)KHOCTU U 3¢ (HEeKTUBHOCTH  KOMIBIOTEPHOM | NPU OLIEHKH
IPOAYKTOB U 3pPeKTUBHOCTH  3PPEeKTUBHOCTH  3(PPEKTUBHOCTH = MPOrpPaMMHBIX MOJIEIMPOBaHUH, KaydecTBa,
NPOTPAMMHBIX ~ TIPOTPAMMHBIX IPOTPaMMHBIX IPOTPaMMHBIX MPOIYKTOB; MIPH OIIEHKH HAJEKHOCTU U
KOMIUIEKCOB B IPOAYKTOB; IPOAYKTOB; IIPOJYKTOB; criocobax KauyecTBa, 3P HEKTUBHOCTH
Pa3IUYHbIX MaTeMaTUYeCKue  CIOCOOBI crocobax MIPUMEHEHUS HAJeKHOCTH U MIPOTPaMMHBIX
o0mactsx METO/IbI IpPUMEHEHUS PUMEHEHUS YHCIICHHBIX 3G PEKTUBHOCTH | TPOAYKTOB;
YeJI0BEYEeCKOM OpraHu3aluu YHUCIIEHHBIX YHUCJIEHHBIX METOJIOB B MIPOrPaMMHBIX criocobax
JESATEIIBHOCTH UH(POPMALIMOHHO  METOJIOB B METO/I0B B OpraHu3aIu MPOAYKTOB; IPUMEHEHHS

i 0€30MaCHOCTH  OpTraHMU3aIUu’ OpraHu3aluu WH(POPMAIIMOHHO = Ccrocofax YUCJIEHHBIX




npu pa3paboTke  MHPOPMALMOHHO HMH(POPMAIIMOHHO ¥ OE30MIACHOCTH MIPUMEHEHHUS METOJIOB B
U 3KCIUTyaTauuu i Ge3omacHocTd | i 6e30macHOCTH NP YHUCIIEHHBIX OpraHu3alu
IIPOrPaMMHBIX npu npu pa3paboTke u METOJIOB B MH(POPMALIMOHHO
IPOAYKTOB U pa3paboTke 1 pa3paboTke u 9KCIUTyaTallH OpraHu3aIu i1 6e3onacHOCTH
IIPOrPaMMHBIX AKCIUTyaTaluu AKCILTyaTaluu IIPOrpaMMHBIX UH(GOPMALIMOHHO | TIPU
KOMILJICKCOB. IPOTrpaMMHBIX IIPOrpaMMHBIX IIPOAYKTOB U 1 OezomacHocTH | pazpaboTKe U
IPOAYKTOB U IPOJYKTOB U IIPOrpPaMMHBIX pu AKCILTyaTaluu
IPOTrpaMMHBIX IPOrpaMMHBIX KOMILJIEKCOB. pa3paboTke U IIPOrpaMMHBIX
KOMILJIEKCOB. KOMILIEKCOB. JKCILTyaTaluu IIPOJYKTOB U
IPOrpaMMHBIX MIPOTPaMMHBIX
HOPOIYKTOB U KOMIIJIEKCOB.
IPOTPAMMHBIX
KOMILJICKCOB.
OIIK-2.2. Ymets: OOyuaromuiics OrtcyrcTBHe B ne1om B nei1om CdopmupoBann = TectoBbie
HCII0JIb30BaTh JOJKEH YMEThb:  YMEHUU YCIIELIHOE, HO HE | YCIIELIHOE, HO 0€ yMEHUE 3a/laHus
3TOT amnmnapar B IPUMEHSTh HIPUMEHSTh cUCTeMaTU4YecKoe  cojepialiee IPUMEHSATh
npodeccuoHanbH = YUCIIEHHbIE YHCIIEHHBIE yMEHHE OTJIeJIbHbIE YU CIICHHbIE
O IEATENBHOCTH. METOABI IS METOJBI JUIS IIPUMEHSITh npoOebt METOABI JUIs
pelieHus pelieHus YHCJIEHHBIE yMEHHE pelieHus
HPaKTUYECKUX MPAaKTUYECKUX METOBI JUIs IPUMEHSTh MPAKTUYECKUX
3a/1a4 B 3aJa4 B pelieHus YHCIIEHHBIE 3aJa4 B
npodeccuoHaab  NpoQecCHoHanb  MPaKTHYECKUX METOJBI IS npodeccuoHaib
HOM HOH 3a7a4 B peleHus HOM
JESATEIHOCTH, JIESATEIILHOCTH, npodecCHOHATbH | MPAKTHYECKUX JIESITEIIBHOCTH,
BbIOMpATH BbIOMpATH Ol 1eATENIbHOCTH, = 3a7a4 B BbIOUpATh
TpeOyeMbIit TpeOyeMbIit BBIOMpATh npodeccuoHanb | Tpedyemblit
METO/ B METOJI B TpeOyeMblii MeTof] HOM METOJI B
COOTBETCTBUHU C  COOTBETCTBUU C B COOTBETCTBUM C  JAEATEIBHOCTH, COOTBETCTBHH C
OCOOEHHOCTSIMU  OCOOEHHOCTSMU = OCOOEHHOCTSIMHU BBIOMpATh 0COOEHHOCTSIMU
3a1a4uu U 3aJ1auu " 3aJauu 1 TpeOyemblit 3aJ1auu 1
UMEIOLTUMUCS UMEIOLTUMUCS UMEIOLIUMUCS METO]l B UMEIOLTUMUCS
OTPAaHUYEHHUSIMU  OIPAaHUYEHHUSIMH  OTPAaHMYEHHUSIMM | COOTBETCTBUM C | OIPaHUYEHUSIMU
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Ha ee Ha ee Ha ee 0COOEHHOCTSIMH | Ha ee
peanu3amuro. peann3amuro. peann3anuro. 3a71a4m U peann3aruio
HUMCIOIIIUMUCA
OTPaHUYCHUSMH
Ha ee
peanu3anuio
OIIK-2.3. OOyvarommiics  OtrcyrcTBHE B nenom B nenom YcnemHoe u JlaGopaTopH
Brnaners: JIOJDKEH HaBBIKOB yCHEIIHoe, HO yCHENHoe, HO nocyeioBaTeNnbH | as pabora;
HaBBIKAMHU BJIAJICTh: UCTIOJIB30BAaHUSl  HETIOCIIEOBATeNb  COJepIKaliee 0 € BJIaJeHNe KonrponsHa
NPUMEHEHHS HaBBIKAaMH YHCIICHHBIX HOE BIIAJICHHE OT/EJbHEIC HaBBIKAMH s paboTta
JaHHOTI'O HCIIOJIb30BaHUA METOA0B AJIsd HaBBIKaAMH Hp06CJILI BO HCII0JIb30BaHUA
MaTEeMaTHYeCKOT = YHCICHHBIX peuieHus UCIIOJIb30BAHUS BIIJICHUH YHCIIEHHBIX
O armapara 1mpu METOOOB AJIsA KOHKPCTHBIX YU CJIICHHBIX HaBbIKaMH METOA0B AJIsA
peuIeHun peuieHus 3aj1a4 B METOJIOB ISt VCTIONIb30BAHUSL | PELICHUS
KOHKPCTHBIX KOHKPCTHBIX MNPECAMCTHBIX peicHuA YU CJICHHBIX KOHKPCTHBIX
3ajad. 3a1a4 B 00J1acTsIX. KOHKPETHBIX METOJIOB JIJIS 3a1a4 B
MPEAMCETHBIX 3a1a4 B peICHUA MNPpECAMETHBIX
o0nacTsx. MIPEIMETHBIX KOHKPETHBIX obmacTsax
o0iacTsx 3a/1a4 B
peaMETHBIX

oOJacTax




2. OueHoYHbBIE CPEACTBA, HEOOXOAMMBIE [IJISl OLIEHKHU Pe3yJIbTATOB 00yUeHHs M0
AUCHHILINHE (MOYJIIO)

3agaHus 119 yCTHOIO ONpoca

3amanust A yCTHOTO OIpOca MpeHa3HAYCHBI ISl OLICHKH YPOBHS C(HOPMUPOBAHHOCTH
kommnereriuu OITK-2 (uaaukaTop gocTkeHus kommnerenun OITK-2.1).

1. Ha3oBuTe Tpu OCHOBHBIX HCTOYHHUKA IIOTPELIHOCTEN NpU pellieHuH 3aaa4d Ha OBM, ux
IPUPOY U CIIOCOOBI YMEHBIIICHUS.

2. HazoBuTe ycnoBus AMAaroHaIbHOTO NMPE00Ia aHusl MATPULIBI.

3. Kakune MaTpuupl Ha3pIBatOTCS JIEHTOYHBIMU?

4. Kakas MaTpuliia Ha3bIBa€TCs IPMUTOBOM?

5. EBKin0Ba HOpMa BEKTOpPa M COOTBETCTBYIONIAs (MMOAUYMHEHHAs) el HopMa MaTpHUIlbI?

6. BeinumuTe BenuyuHy (B BuAe Gopmysibl), KOTOpast ONpeaessieT HOpMY MaTpPUIIbl Yepes
HOpPMY BEKTOpa.

7. Yo Takoe yucio odyciaosieHHOCTU? UTO OHO OlleHUBAeT?

8. Onwuiure cBOMCTBA alNredpanyeckux U TPAHCLEHAEHTHBIX YPaBHEHUH.

9. 1y yero npou3BOAUTCS MPOLIEypa OTACIICHUS] KOPHEW U MPeABAPUTEIBHOE
uccienoBanue ypasHeHui. [Ipusenure npumep.

10. [IpuBenute mpuMepbl U3BECTHBIX BaM CIIOCOOOB MCCIIEIOBAHUS HETUHEHHBIX
YpaBHEHUM.

11. OnuiMTe OCHOBHBIE CBOMCTBA NPSIMBIX U UTEPALIMOHHBIX METOJOB PELLIECHUS
YpaBHEHUM.

12. YTO0 mOHMMAIOT MOJ CXOAUMOCTBIO UTEPALITMOHHOMU TpoLienypbl? OTBET MOACHUTE
IpUMEpaMHu.

13. Yo Takoe 00J1acTh CXOAUMOCTH MTPUMEHUTEIBHO K UTEPAIIMOHHON TIpotieype?

14. TlosicHHUTE, YTO TaKOE CKOPOCTh CXOJMMOCTH U KaK OHA CBs3aHa C 3((PEKTUBHOCTHIO
METOJA.

15. OcHOBHOE yCII0BHE HHTEPIIOISLMH.

16. Annpokcumanus GpyHkuui. MHTepnonsuuonnsiii MHOrowieH Jlarpanxka. Ouenka
MOTPELTHOCTH.

17. Anmpokcumarnus ¢pyakuuii. UaTepniomnsiimonnsii MHorowieH Hetotona (1 dhopmyna).
OrneHka norpemHoCTH.

18. Anmpokcumarus ¢pyHakuuii. MaTepnomnsiimonnsiii MHorowieH HetoToHa (2 dhopmyna).
OrneHka NorpenHoCTH.

19. IlocranoBka 3anaun Komm. /luckpetnas 3anaya Komm: oCHOBHBIE TOHSTHS U
ornpezeneHus (ceTka, CeTouHble (PYHKIIMHU, YUCICHHbIN METO, allIPOKCUMAIIUsl, CXOJAUMOCTD).

20. Merons! psanos Telinopa pemenus 3agaun Komn.

21. Yucnennsle METOBI perieHus 3aaaun Komm : BeiBo popmyiiel MmeToa Ditniepa, ero
reOMEeTpHUYECKas HHTEPIIPETALMS, YCTONYMBOCTD, OLIEHKA ITOIPELUTHOCTH, BIUSIHNE
BBIYHMCIIUTEIILHON TOTPEITHOCTH.

22. Moaudukanuu Metrosaa Jiliepa BTOPOro Mopsiaka TOUHOCTH: BBIBOJ PACUETHBIX
dbopmyi, reomeTpudeckass HHTepIpeTanus MeTo10B. OLeHKa MOTPEIIHOCTH.

23. Mertoas! Pynre-Kyrtel. BeiBoa popmyi. OrieHka HOrpeIHoCTH.

24. SIBHBIE OHOMIATOBBIE METOBI. JIoKanpHas U TII00ambHas morpemHocTu. OneHka
MOTPEIIHOCTH M0 npaBuity PyHre. Opranusaius nporpaMmmbl ¢ aBTOMaTHYECKUM BEIOOPOM
miara.



25. Pemenue 3anaun Kommu amst cuctem auddepeHnmanbHbX ypaBHeHni. 3anaya Komn
JUI ypaBHEHUSI M-TO MOPSIKA.

26. IIpuBenure mpuMepsl 3a/1a4 ¢ OOBIKHOBEHHBIMH JU(PepeHIINATHHBIMI YPaBHECHUSIMU.
Yewm otnuvarorcst popmynupoBku 3aaaun Koy n kpaeBoit 3amauun?

27. Ha3oBuTe OCHOBHBIE pa3anyus, JOCTOMHCTBA U HEJOCTATKH OJHOLIATOBBIX U
MHOI'OIIArOBBIX METO/OB perieHus 3aaaun Komm.

28. Omnuummre pemenue 3agaun Komu meronom Diinepa.

29. Omnumute pemenue 3anaun Komu MmoauduImpoBaHHBIM METOI0M Ditsiepa.

30. Onummre pemenue 3agaun Komu meronom Pynre-Kyrra.

31. Yro Takoe NOpsAAOK TOYHOCTH METO/A U KaK OH CBsI3aH ¢ ero 3(h(HeKTHBHOCTHIO?
[TpuBeauTe NpUMEpPbl METOJIOB PA3HBIX MOPSAKOB.

32. Kak BiusieT pazMep 1iara rnpu penieHuy 3ajiauu Koy Ha norpenHocTs pe3ynbrara’?
Kak paboraet npoueaypa aBToMaTu4eckoro Beioopa mara?

33. Uro Takoe «raaBHBII» (BenylInii) 35eMeHT B MeToAe ['aycca nocienoBaTesIbHOTO
UCKIJIFOUEHHS] HEU3BECTHBIX IEPEMEHHbIX ?

34. Yro Takoe criektp Matpuipl? Yto Takoe coOcTBeHHas napa?

35. JlaiiTe onpezieneHre COOCTBEHHOIO BEKTOPa M COOTBETCTBYIOILEIO €My COOCTBEHHOTO
3HAUEHUS] MaTPULIBI.

36. Yto Takoe XapaKTepUCTUIECKUIA MHOTOUJIEH?

37. UYro Takoe BEKOBOE ypaBHEHHE?

38. Uro Takoe cien MaTpULbI?

39. CKOJBKO BCETO MOKET OBITh Y MATPHUIIBI Anxn coGeTBenHbIX 3HaueHHe? COBCTBEHHBIX
BEKTOPOB?

40. B xakoM quana3zoHe J€XHUT BECh CIIEKTP MaTPHILIbI?

41. CnekTp Kakux MaTpul] COCTOUT U3 UX TUArOHAJIbHbBIX 3JIEMEHTOB?

42. YT0 BBl MOXETE CKa3aTh O CyMMe COOCTBEHHBIX 3HaueHHM MaTpuilbl? O npousBeaeHUN?

43. IlepeuncnuTe OCHOBHBIE CBOMCTBA COOCTBEHHBIX 3HAUEHUHN U BEKTOPOB?

44. Yro Takoe mpeoOpa3zoBanue mnoaoodus? Marpura nomgoous?

45. YKopnanoBa popma MaTpuibI?

46. OrmpejeneHre MaTPUIIbI C MPOCTON CTPYKTYypoin?

47. Kakue MaTpHILbl UMEIOT NPOCTYIO CTPYKTYpY?

48. YT0 BBl MOXKETE CKa3aTh O COOCTBEHHBIX 3HAYEHMSIX U COOCTBEHHBIX BEKTOPAX MaTPUIIbI
IIPOCTOM CTPYKTYpHI?

49. IlocraHOBKa 3a7jauy YMCIEHHOTO UHTErpupoBanus. KBanparypHsie popMyIibl
Hprorona-Koteca (001mmue momaoxxeHus).

50. ®opmyina Tpaneuuii. O0mas popmyna Tpamenuii. OcTaToYHbIHN YJIEH.

51. ®opmyna Cumrncona. Obmas popmyna Cummncona. OCTaTOYHBIN YJIeH.

52. ®opmyna HeroToHa uncieHHoro uHTerpupoBanus. Oo6mas gopmyna HeroToHa.

53. ITlpuBeaute npumepsl 3a7a4 ¢ 0OBIKHOBEHHBIMU U (hepeHIIaTIbHBIMU YPABHEHUSIMH.
Yem ornyarotes GopMyaupoBKH 3a1aun Ko u kpaeBoii 3agauun?

54. Ha3oBuTe OCHOBHBIE pa3anyus, TOCTOMHCTBA U HEJOCTATKH OJTHOIIArOBBIX U
MHOTOIIIArOBBIX METO/I0B peleHus 3aaaun Kommn.

55. Onummurte pemenue 3aaaun Komm Metonom Ditnnepa.

56. OnwumuTte peumenne 3agauu Komm MoanpupoBaHHbIM METOI0M Ditnepa.

57. Onumure pemenue 3anayu Komm metonom Pynre-Kyrra.

58. Uto Takoe mopsI0K TOUHOCTH METO/Ia M KaK OH CBsI3aH ¢ ero 3(hPeKTUBHOCTHIO?

59. IlpuBenute npuMeps METOAOB Pa3HBIX MOPSAIKOB.

60. Kak Biauser pazMep mara npu pemeHnu 3a1a4u Konmm Ha morpemHocTs pe3yaprara?
Kak pabotaer mporeaypa aBToMaTu4eckoro Beioopa mara?

Kpurepuu ouenku (B 6aynax):



- [ bann evicmasnsemcs cmyoenmy, eciu OH omeeyaenm Ha NpeodioHCeHHbI MmeopemuyecKull
sonpoc;

- 0 6annos evlcmasnsemcs cmyoenmy, eciu OH He omeedaem Ha NPeonoNHCeH b
meopemuyecKuti 60npoc.

TecroBBIC 3aaHUA

TecroBble 3a1aHuUs PETHA3HAYCHBI JUIsI OLIEHKU YPOBHS CPOPMHUPOBAHHOCTH
kommnereHimu OIK-2 (uHaukaTop noctikenus komnereniuu OIMK-2.2).

Onucanue TCCTUPOBAHUA: TCCTUPOBAHUC MPCAHA3ZHAYCHO JIA IMPOBCPKHU TCOPCTUUCCKUX
3HAHUU 1 MPAKTUYCCKUX HABBIKOB IO KAKAOMY MOIYIJIIO.

1. B uyem mnpeumymiecTBO MeroAa 3eiuenst Il PEIICHUs] CUCTEMbl JIMHEHHBIX
anredpanvyeckux ypaBHEHUN Nepe]l METOJOM MTPOCTOM urepanuu?

A) [aer OonbIIMK BBIMTPHIINI B TOYHOCTH, TaK KakK, BO-TIEPBBIX, METOH 3eiiens
CYILIECTBEHHO YMEHBIIAECT YUCIO YMHOKEHUU W JICJIEHUW, BO-BTOPBIX, IMO3BOJISIET HAKAIJIMBAThH
CyMMY IIPOU3BEICHUN 0€3 3aIMCcH MPOMEKYTOUHBIX PE3YJIbTaTOB.

b) Meron 3eiinens siBisieTcs aOCONIOTHO CXOASIUMCS, T.€ JIsl HETO HET HEOOXOAUMOCTH
BBOJUTH JIOCTATOYHBIC YCIIOBHS CXOJMMOCTH B OTIMYHE OT METO/Ia MPOCTON UTEPALHH.

B) OObI4HO NMaHHBIA METOJ NaeT JYYIIYI0 CXOAMMOCTh, YEM METOJ IPOCTOW HTEpaIuu.
Kpowme Toro, Meron 3eiiens MOXKeT oKa3aThCsl YAOOHBIM MPU MPOTPaMMHUPOBAHUH, TAK KaK MpU

)

k+1 k k k
BBIYHCIICHUH Xi( HET HEOOXOMMOCTU XPAHUTH 3HAYCHUS Xl( ), X; ),..., Xi(_l).

A) A
B) b
B) B

2. 15151 pemieHus CHCTEM JIMHEHHBIX alNreOpandecknX ypaBHEHUH Kakoro BUaa pa3paboTaH
METOJ] IPOTOHKN?

A) Meton mporoHku pa3paboTaH ISl pPEUICHHs] CHCTEM JIHMHEWHBIX anreOpandecKux
YpaBHEHUU C pa3pexeHHOW (JHUINb Majas O DJIEMEHTOB MATPHUIBl OTIMYHA OT HYIA)
MaTpuIei ko3 OUIHEHTOB.

b) Meron mnporoHku pa3paboTaH JUIsl PELIEHUS CUCTEM JIMHEHWHBIX airedpanyeckux
YPaBHEHMI ¢ TpeXMaroHaIbHOW MaTpUIe KO PHUIIHEHTOB.

B) Meton mporoHku paspaboTaH Ji pEIIeHHs CHUCTEM JIMHEWHBIX alredpanyecKux
YpaBHEHMH C anepuoaAnyYecKoi MaTrpuieit Ko3hHUIMeHTOB.

A) A



B) b
B)B

3. Ilouemy MeTon HPOCTONW HTEpallMM PEIICHUS CUCTEM JIMHEWHBIX airedpandecKux
YpaBHEHU HA3bIBACTCSI CAMOMCIPABIISIOIUMCS ?

A) HOTOMy 49TO IJIs1 JaHHOI'0O METOJa BBOAATCA JOCTATOUYHBIC YCIOBUA CXOAUMOCTH.

b) [lotoMy uto oTHEnbHAs OWMIMOKA, JOMYILEHHAs NMPU BBHIYHUCICHUIX, HE OTpa)kaeTcs Ha
KOHEYHOM pe3yJibTaTe, MOCKOJIbKY OMIMOOYHOE MPHUOIMKEHHE paccMaTpUBAETCsl KaK HOBBIN
HavyaJbHbIA BEKTOP.

B) [lotomy yTO mpu UCHOJIB30BAaHUU JAHHOTO METOJA CTPOUTCS OTHENbHAas IMpoIeaypa,
MCIPABIIAIONIAs JTI0ObIE OUIMOKH, TOMYIIEHHbIE IPU pacyeTax.

4. B yem orauuue MeToia 3eliens Uil pelIeHUs CUCTeMbl JHMHEHHBIX anreOpanyecKux
YpaBHEHU OT METOJ1a IPOCTON uTepanun?

A) OTinumne B TOM, UTO Ha OYEpPEAHOM IIare peaju3aluu MeToja 3eielns UCKII0YaeTCs
HE CIeaylollee 10 HOMEpy HEW3BECTHOE, a TO HEH3BECTHOE, KOA(P(UIMEHT HpHU KOTOPOM
ABISICTCA HauOoJbIIMM IO Moayiato. TakuMm oOpa3oM, B KauecTBE BEIYILIEr0 2JIEMEHTa 31eCh
BbIOMPAETCS [VIABHBIN, T.€. HAMOOJIBIINHI 110 MOYJIIO HJIEMEHT.

b) Ornuume B TOM, YTO Ha OYEpPEAHOM K-OM Imare peanu3alud METojaa 3eumens
HUCKIIIOYACTCA KOB(i)(bI/IIII/IeHT IIpHU HCU3BECTHOM Xk 5 Ha3bIBAEMBIH TJIaBHBIM 3JIEMEHTOM Ha k -OM

are UCKJIFoUeHHs. TeM caMbIM CUCTeMa JMHEHHBIX alreOpandeckux ypaBHEHHM NMPUBOIUTCS K
TPEYroJIbHOMY BH]Y.

B) Otnmume B Tom, uto nipu BeranciaeHnu (K +1) -ro mpuOImkeHus: HEM3BECTHOTO X; TPH
i>1 wucmone3yrorcs yxe BbiunciaeHHble panee (K+1)-e¢ mpuUOMMKCHUS HEM3BECTHBIX
Xos Xpy eeer Xi g+

5. EBKJ-H/LHOBa HOpMa MaTpHUIllbl ONIPEACIISACTCA:
n -

A)[[Al, = max > Jasli=1n
-1

B) |Al, = max ;‘aii" j=1n

B) [Al, = Jmex (Z(A), k=Ln
0 A, =

6. I[J'I}I JOCTUXKEHUSI TOYHOCTH & MPUMCHSIIOT CHGI{yIOIJ_II/Iﬁ KpI/ITepI/Iﬁ OKOHYaHUsA METOJa
JANUXOTOMHHU:



A) b, —a, <2, Xz(b”;a“)
By b,—a, <e x={ate)

2
B) bn_an—zg' _:@

7. Ha pucynkax mnpencrasienbl rpapuxu ¢ynkumii Yy = f(X) na wunrepBane [a,b].
Metonom xopa Haxoautcs pemieHue ypaBHeHus f(x)=0 Ha uHTepBaie [a, b]. Bri6epute

BapHUaHT, JJII KOTOPOTO pelieHue OyAeT HalAeHO ¢ N30BITKOM.
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8. ChopmynupyiiTe OCTaHOBKY 3aJjaud MHTEPHOIUPOBAHUS (DYHKIIUU f (X), 3aIaHHOU

Ha CETKE y3JI0B {Xi }, I = 0,_n

A) TlomoOparh Takyro armpoOKCHMHUPYIOILIYIO YTOOBI || f(x) —(o(xi)” —>min.

B) IlomoGpath Gosee mpocTyro GyHKIHIO @(X) TaKyro, 4TO Z (f(%)-o(x))* — min .

B) IlomoOpath mojuHoMuaIbHYIO QyHKIHIO @(X), Takyto uto f(X)=¢(X;).

9. Ha3zoBuTE NOCTOMHCTBA M HEIOCTATKH MHTEPIOJSIITMOHHBIX (hopMyn Jlarpamka.

A) I[OCTOI/IHCTBO — MCTOH HauoOoee mpoCcT B IIOHHMMAaHUKW W OpraHUu3aluu
BBIYUCIIUTCIIBHOTO IIpoHecca. OcHoBHOI HEAOCTATOK MCTOJa — IIPHU YBCIIMUCHUHN YUCJIA Y3JIOB U
COOTBCTCTBCHHO CTCIICHHU I/IHTCpHOHHHI/IOHHHﬁ MHOI'O4JICH HarpaHma Tpe6yeTc;1 CTPOUTDH
3aHOBO.

5) I[OCTOHHCTBO — MCTOJ OTHOCHUTCA K YUCITY HUTCpAOMOHHBIX MCETOJ0B U HMCCT
HaI/I6OJ'IbI_HYIO TOYHOCTb MHTCPIIOJIALNH. OcHOBHOM HCI0CTAaTOK MCTOJa — MCIJICHHAA CKOPOCTb
CXOOUMOCTH, UYTO MPHUBOJAUT K 3HAYUTCIIbHBIM 3aTpaTaM MAalllMHHOT'O BPEMCHHU.

B) JIOCTOMHCTBO — UCIIOJIb30BAaHWE MHOTOYIEHOB HEBBICOKOIO TOPSAKA U
BCJIEZICTBME ATOTO MajbIM HAKOIUICHHEM TOTPEIIHOCTEH B Mporecce BblYKMciieHnid. OCHOBHOM
HEJ0OCTaTOK METOJa — W3 YKCJIa METOJOB MHTEPHOJIAIMK HauOoJiee CIOKEH B M OpPTraHHM3aIluu
BBIYMCIIUTEIIBHOTO IIPOLIECCA.

10. IlpuBemuTe BBIpAXKCHHUE Ui OLEHKHA IOTPEIIHOCTH HHTEPHOISAIMHA Uit (hopMys
Jlarpanxa u HeroToHa.
12h 12hMj,
A [R[s =M, IRy ()| <
b-a
HEKOTOpas TOYKa 3aJlaHHOTO TpoMexyTka [a,b], h— mocrosHHOE paccTosHEEe MEXTY

e :
o TAe My =max| (&) My = mingepap If' ), &-
COCCAHUMHU y3JIaMH UHTCPIOJIALUN Xi y = 0, n.

f (n+1) n+1
5) RJSGE%?U—%meJ(wWQde@LS%:g%x%X&m)m@xﬂ,

rae gg € ecThb HeKoTOopas TOYKAa HAMMEHBIIETO IPOMEXYTKA, COJIEPKAIIEero BCE Y3JIbI

AHTEPIOIAINHN Xi ,  =U,N u touky X, B KOTOpOil HAXOIUTCS 3HAYCHUE CETOYHON (PYHKIIMU
f(X).

B) R (X)=sup(x’*—x’),i =0,n X, Xj — y3/bl HHTEpHONANMH, X — HEKOTOPOE 3HAaueHUE

CETOYHOM (DYHKIIMH f (X) f(x).

11. ®opmyna Tpanenuu UMeeT BU/I:

b
A) I f (x)dx z%h()/"+—2)/2'“+2y1 +ot 2y2m_lj
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b
) jf(x)dmh%wﬁyﬁ_.wn1%)

p h ot h h h h
B) !f(x)dmag{f(mz—m} f(xi+5+mﬂ

12. ®opmyna CumicoHa UMeeT BU:

b

2h +

A) J. f(x)dx:E(%+2y1 +...+2y2m_1J
a

b n-1
h h h h h
B) !f(x)dXzzg{f[xl +E—m]+ f(xi +E+mJ:|

b
B) .[f(X)dXz h[%+ Vi + Yo+t Yoy +y—2”J
a

13. B kaxoif ¢opMe MOXKHO MOJIYUYUTh pEIIeHHE OOBIKHOBEHHOTO Au(QepeHInanbHOro
ypaBHeHus 1o meroay Ilukapa?

A) rpaduk;
b) Tabnuia;

B) ananutnyeckoe BbIpaykeHUeE.

14. B ueM 10CTOMHCTBO HESBHBIX METO/IOB pelieHus Tu(PepeHIMaTbHbIX YPaBHEHUN?

A) B TOM, uTO HesBHBIE METO/BI aOCONIOTHO YCTOMYMBBI M IO3BOJISIIOT BBIOMPATH
Iar 1o NMpOCTPAaHCTBEHHOM MepeMeHHON He3aBHCHMO OT IIara 1o BpeMeHM (MU MapaMmerpa,
UTPAIOLIETO POJIb BPEMEHHU).

5) B TOM, YTO HCABHBIC METO/BbI ABJIAIOTCA Ooiee MMPOCTBIMHU B pC€ain3allii B BUAC
MMpOrpaMMHOTO IIPOAYKTA.

B) B ToM, 4TO HesBHBIE METOIbl HE TPeOYIOT Ha KaXKJIOM IIare Mo MapIIeBOil
NEepeMEeHHOH (II0 BpeMEHH) PeLleHNs CUCTEMBI alreOpanyeckiux ypaBHEHUH.

14. Orpenutre KOpHU YypaBHEHUS TpapUuecKd M  YKaXHT€ UX KOJIMYECTBO
2x+1g(2x+3) =1.

Al
b) 3;
B) 2;
T) 4.

12



15. Mexay naHHBIMA TaOMUIBI MOXXHO YCTAHOBUTH JIMHEMHYIO 3aBHCHUMOCTD

y=1,03x—0,93.

X 1 1,5 2 3

y 0,2 0,5 1,1 2.2

Hamucate WHTEpHONSIUOHHBIN monmMHOM Jlarpamka mnsg (yHKIIUU f(X), KOTOpas

npencraBieHa dereipbMs cBommu 3Hadenwmsmu:  f(0)=-05 f(0)=0; f(0,3)=0,2 wu

£(0,5)=1
P3(X)=1X3+EX2—11X—£
A) 3" 7 13
P3(x):g§x2—Z§x+ﬂ
£ 11" 1277
)
Ps(X)I%XS—?)OXZ-FEX—E
B) 3 127 2

1

2 v

16. OIEHHTb TOrPEIIHOCTh BHIYMCICHHS R HHTErpama .[ e dx mo Qopmyne Tpameuuit
0

npu paBHOMepHOM miare h = 0,1, eciu ‘ f ”(x)‘ <2 Ha xe[0,]].

A) [R|<0.04
B) |R|<0.002

B) |R|<0.00015

17. OHpeI[eJ'H/ITB BCJIIMYUHY IIara h 110 OICHKEC OCTAaTOYHOI'O YJICHA MJId BBIYMCICHUA

1

dx
HHTCrpajia .[ 2
o1+ X

A)h=1,49
B) h =0,79
B) h= 0,96
I) h=0,24

1o GopMyIe Tpaneuuii ¢ TOYHOCThI0 10 107 _ecnu | f ”(X)| <2 Ha x€[0,1] ..

18. Ilpumensis meroa Diinepa, YUCICHHO pelmuTh auddepeHIanibioe ypaBHEHUE

y =0,5xy c nHauanbHEIM yenosueMm Y(0) =1 Ha oTpeske [0;1] c marom h=0,2.
13



A) y(0.2) =1.0000; y(0.4) =1.0420; y(0.6) =1.1952; y(0.8) =1.3646; y(1.0) =1.5644.
B) y(0.2) =1.0200; y(0.4) =1.0404; y(0.6) =1.0612; y(0.8) =1.0942; y(1.0) =1.1321

B) y(0.2) =1.0000; y(0.4) =1.0200; y(0.6) =1.0608; y(0.8) =1.1244; y(1.0) =1.2144

19. Ilpumenss meron Diinepa, HalTH pelIeHUE OOBIKHOBEHHOTO MU((epeHIIHaTLHOTO
ypaBHeHus Yy =Yy —2X/y Ha uHTEpBaje [O; 1] ¢ HavyanbHbIM ycnoBueMm Y(0) =1, BbiOpaB miar
h=0,2.

A) ¥(0,2)=1,2000; y(0,4)=1,4205; y(0,6)=1,9562; y(0,8)=2,3646; y(1,0)=3,0644.
B) y(0,2)=0,9200; y(0,4)=0,9040; y(0,6)=0,8612; y(0,8)=0,7942; y(1,0)=0,7321.
B) y(0,2)=1,2000; y(0,4)=1,3733; y(0,6)=1,5294: y(0,8)=1,6786; y(1,0)=1,8237.

20. 3nauenue QyHkIUM Y, omnpexpensemMoid aAuddepeHIranbHbIM  YpaBHEHHEM
y' =1+ X+ y®, npu HauansHoM ycnosun Y(0) =1, Haiinennoe MeTonoM Diinepa ¢ marom h=0,1

npu Xx=0,2.
A) 1,81;
b) 1,45;
B) 1,56;
I 1,38.

21. Ilpumensiss meTon XbIOHA, HAWTHU pelIeHHe OOBIKHOBEHHOTO Au(depeHIInaIbHOTO
ypaBHenus Y =Y —2X/y Ha uHTEpBANE [O; 1] ¢ HavanbHbIM ycinoBueM Y(0) =1, BbiOpaB miar
h=0,2.

A) y(0,2)=1,2000; y(0,4)=1,4205; y(0,6)=1,9562; y(0,8)=2,3646; y(1,0)=3,0644.
B) y(0,2)=0,9200; y(0,4)=0,9040; y(0,6)=0,8612; y(0,8)=0,7942; y(1,0)=0,7321.
B) y(0,2)=1,2000; y(0,4)=1,3733; y(0,6)=1,5294; y(0,8)=1,6786; y(1,0)=1,8237.

22. YeM BbI3BaHA HEYCTpAHUMAas MOTPELIHOCTH?

A) Tewm, 9TO MareMaTudeckas MOJETb HCCIENIyeMOro OOBhEKTa HUKOT/Ia HE YYHTHIBAET
BceX 0e3 MCKIIOYCHWs SIBICHUH, BIUSAIOIIMX HAa COCTOSIHHME OOBEKTa, M T€M, UYTO BXOJSIINE B
3a/1auy 3aJJaHHBIC TapaMeTpshl (YKcia uiu GYHKIMH ) U3MEPSIFOTCS ¢ KaKOM-T00 OMMOKOH.

b) Tem, urto mioOble apudmMeTHyeckue omnepanuy HajJ 4YHUCIaMH MPOU3ZBOIUTCS MpH
HAJIMYUU OTPAaHMYEHHOrO0 KOJMYECTBA MHCIOJIBb3YyEeMbIX [UIsl 3alUCH  4YHUCET  pPa3pslioB
MO3UL[MOHHOM CHUCTEMBI HCUUCIICHUS.

14



B) Tem, uto B pe3yibTaTe NPUMEHEHHUS YHUCICHHOIO METOAa MOTYT ObITh MOJY4YEHBI HE
TOYHBIC, a TNPHOIMKEHHbIE 3HAUEHHS HMCKOMOW (YHKIMM, AK€ €CIH BCE MpEINUCAHHBIC
METOJIOM BBIYHMCIICHUS TPOAeTaHbl a0COTIOTHO TOYHO.

23. OnpeneneHre OTHOCUTENBHOM MOTPEUTHOCTH.

A) Ilycth a” - TouHOE, a - NPUOIMKEHHOE 3HAYCHHE HEKOTOPOro yucia. OTHOCHTENBHOM

MOTPEIIHOCTHIO MPUOIMKEHNS @ HA3bIBAETCS BEIMYMHA O, TaKas, 4To ‘a - a*‘ <9,.

B) Iycte a”-TouHOE, g -MPUOIMKEHHOE 3HAYCHHE HEKOTOpPOro umcia. OTHOCHTENBHOIM
HOrPEIIHOCTBIO  IPUOIIMKEHUS a Ha3blBAETCSl  BEJIUYMHA o) Takas,  4TO

5,=+la—a")/a, (a=0).

B) Ilycts a”-TOuYHOE, @ -TPHOIIMKECHHOE 3HAYCHHE HEKOTOPOro uucia. OTHOCHUTENbHOM

IOIPEITHOCTBIO IPUOIMKEHUST @ HA3bIBAETCA BEJIMYUHA O, = Ka —a*> a‘, (a #* O).

24. Onpenenenue aOCOMIOTHOMN MOTPEITHOCTH.

A) Ilyctb a”— TouHOE, a— MPHUOIMKEHHOE 3HAYEHHE HEKOTOPOro 4uciia. AOCOIIOTHOM

MNOTpCIIHOCTBIO HpI/I6J'II/I)KCHI/I$I a Ha3bIBACTCA BCIMYHMHA 50 TakKas, 4ToO ‘Cl — Cl*‘ < 5a .

B) Ilycts a"— To4HOE, a— MPHOIKCHHOE 3HAYCHHE HEKOTOPOrO 4Hcia. AOCOIIOTHOM
HOTPEIIHOCTBI0  TPHOIMKEHUS a Ha3bIBACTCS  BEIMYMHA O, Takas,  4TO

5, =+la—a")/a, (a=0).

*
B) Ilycte @ —rtouHoe, A —MpuOIMKEHHOE 3HAYEHHE HEKOTOpOro umucia. AOCONMOTHON

HOrPEITHOCTBIO IPUOIMKEHUST (I Ha3bIBACTCS BEIMYHMHA O, :‘(a—a*) a‘, (a # O).

25. Yem BBI3BaHA MOTPEIIHOCTD METO/AA IPU YHCICHHOM PEIICHUH TIOCTaBICHHOHN 3a1a4m?

A) TGM, 4TO MaTreéMaThudcCKasd MOJCIb HCCICIYEMOIo 00BbEKTa HE MOXKET YUYUTBIBATL BCEC
0e3 UCKITI0YCHUS SABJICHUS, BIIMAIOIINEC HA COCTOSAHUC 00BEKTA.

b) Tem, uto moOble apudmeTHyecKue OMEpalUHd HaJl YUCIAMH MPOU3BOISATCS MpH
HAJIMYUU OTPAaHMYEHHOrO0 KOJMYECTBA HCIIOJIB3YyEeMbIX [UIsl 3alUCH  4YHCET  pPa3pslioB
MO3UI[MOHHON CUCTEMbI HCUUCIICHUSI.

B) TCM, 9TO B PE3YJbTATC IMPUMCHCHHUA YUCICHHOTO MCTOHdAa MOTYT OBITh MOJIYYCHBI HC
TOYHBIC, a HpHGJIH)KCHHBIC 3HAYEHUS MCKOMOM q)YHKLII/II/I, AaXKXE C€CJIM BCC TMPCANNCAHHBIC
MCETOJO0M BBIYHUCJIICHUSA MTPOACIIAHbL a0COJIFOTHO TOYHO.

26. Kakoe yTBepk/ieHIEe BEpHOE:

15



A) A(@ -b") <max(A(a’), (A(b"))
B) A(a’ —b*) <A(@")-A(b")
B) A(a" —b") <A(a")+A(b")

) A —b*) > A@") +A(Db")

27. Jlanbl uncna a=2337u b=2313 c abcomoTHbpiMU norpemuoctsiMu A, =A, =0,21.

O1LeHHUTh MOTPEHIHOCTh UX pa3HOCTH C=a—b.

A) A, =0,42
B) A, =0,21
B) A, =0,24.

28. OmnpenenuTh OTHOCUTENIBHYIO OTPEIIHOCTh pubmkenHoro yucna b =0,2574 no ee
abcounoTHO# norpemHoctd Ay = 0,02, nmpeaBapuTeIbHO OKPYIIIMB YKCIO D 10 BEpHBIX 3HAKOB.

A) OtHocuTtenbHas norpemHocts 0,077.

b) OtHocutenbHas norpemsocts 0,078.

B) Otnocutenbnas norpemnocts 0,080.

29. JlnuHa ¥ MIMpHHA ayTUTOPUH, U3MEPEHHBIE C TOYHOCTHIO 10 1 cm, paBHBI @ =12,49M u
b=512m. OueHuTh aOCOJIOTHYIO TOTPENIHOCTh B OIPEICICHUN TUIOMAAN ayIUTOPHU

S =ab=639488 v".
A) AbcomoTHast norpemHocts 0,1849
b) AGcomoTHas norpeurHocts 0,1762

B) AGcomtotHas norpemHocTs 1,0012.

30. HaiiTu OTHOCHUTENBHYIO MOTPEIIHOCTh MPHOMMKEHHOro uucina a=423192 mno ee
a0COITIOTHOW MOTPENIHOCTH A, = 2, IPEIBAPUTEILHO OKPYTIIMB YUCIO0 A 0 BEPHBIX 3HAKOB.

A) OtnocutenbHa norpemHocts 0,00051.

b) OtHocurenpHa norpemnraocts 0,00047.

B) Otnocutensna norpemnocts 0,00053.

31. 3Havanmx mudp B uncne a = 0,06460
16



A) 4
B) 5
B) 6
I3

32. Haiftu MeToIoM JeleHHsI OTpe3Ka IMOIojiaM KOpeHb ypaBHeHHsi COS(X)—x=0 Ha

unrepsaie [0,7; 0,8] ¢ TounocThio £ =107,
A) xopensb ypaBHenus 0,79
b) xopens ypaBaenus 0,78

B) xopenb ypaBuenus 0,74.

33. Jlano wenwmueiiHoe ypaBHeHHE SINX—0,5x=0. Omnpenenuts METOIOM JCICHUS

OTpe3Ka MomoJaM KOpeHb JAHHOTO ypaBHEeHHUs Ha uHTepsane [1,7; 2] ¢ TounocTthio & =107
A) xopeHb ypaBHeHus 1,87.
b) xopenb ypaBuenus 1,90.

B) xopenb ypaBHenus 1,96.

KpI/ITepI/II/I OIICHKHU (B 6annax) KaxXJ0oro TcCToBOro 3aJaHud:

- 1 6ann evicmasnsemcs cmyéeHmy, €Cjiu OH npasulbHO 6blNOJIHAEem mecnioeoe 3a0aHue;

- 0 6annos evicmasnsiemcs cmy()eHmy, eciu 3a0aHue He bINOJIHEHO UNU PEULEHO HEBEPHO.

3agaHus 17151 1a00paTOPHBIX padoT

3amanust IUIs 1a00paTOpHBIX paboT MpeIHa3HauSHBI IS OIEHKH YPOBHS C(hOPMUPOBAHHOCTH
xkommetenin OITK-2 (uaaukarop noctmwkenus kommnerennnu OIMK-2.3).

Jlabopamopnas paboma Nel

Tema: Pewenue cucmem nuHeliHbIX aneeOpauieckux ypagHeHull mouHblMu Memooamu.

Llens: W3yunTh TOYHBIE (NpsIMbIE) YHCICHHBIE METOJbl pEIICHUS CHCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH.
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3ananue. /laHa cucteMa Tpex JMHEUHBIX YPABHEHUI C TPeMsI HEM3BECTHBIMU

A Xy +ap X, +a;zX; = bl’
Ay Xp 85X, +AyX; = bz’
Ay Xy Az X, +agX; = b3

BbIumcauTh perieHne CUCTeMBbI Ui 33JaHHBIX B BapHaHTE KOI(PQPHUIIMEHTOB METOJ0M
I"aycca (LU-pa3znoxenuii).

Jlabopamopuas paboma Ne2

Tewma: Pewenue cucmem Junetinblx aﬂee6pauqea<ux ypaeHeHuﬁ umepayuOHHbIMU Memooamiu.

Lenp: M3yunTh WTEpALMOHHBIC YHUCICHHBIE METOJbl PCIICHHS CHCTEM JIMHEHHBIX
anreOpanyecKnx ypaBHEHUH.

3agaHI/Ie. I[aHa CUCTCMaA TPEX JIMHEMHBIX ypaBHeHI/Iﬁ C TpEMs HCU3BCCTHBIMHA

A Xy +apX; +a;X; = bl’
Ay Xp 8y X, +AyX; = b21
Ay Xy Az X, + X3 = b3

Brrunciaurts pCeHICHUC CHUCTEMbI JIA 3aJaHHBIX B BAPUAHTC KOB(I)(I)I/II_II/IGHTOB MCTOAOM
MMPOCTBIX I/ITepaHI/Iﬁ C TOYHOCTBIO & = :|.O41 .

VYkazaHus K BeIOJTHEHUIO paboT Nel u Ne2.

[ToaroroBka k pabote: M3yunte metoasl pemenuss CJIAY na O9BM, ucnons3ys peKOMEHIyeMYIO
JUTEPATYPYy.

Ob6patute ocoboe BHUMaHKE Ha CIEIYIOIINE BOMPOCHL:
1. Buger CJIAY u uX OCHOBHBIC CBOMCTBA;
2. OCHOBHBIE CBOMCTBA TOYHBIX U UTEPALIMOHHBIX METOJ0B peteHus CIIAY;
3. HaxoxaeHue onpeaenuTens u 00paTHONH MaTpPHUIIBL.

[Ipu BBIMONHEHUU .J1@OOpamopHoli pabomwvr Ne2 6 OTUeTE TOKa3aTh, KaK HCXOIHAS
cucTema npeodpa3yercs K cUcTeMe ¢ MpeodIadarolIMMU TUArOHAIBHBIMU KO3 PUITMEHTaMH, a
3aTeM K HOpMaJbHOMY BHAY. Bcien 3a 3TUM IpoOM3BECTH MPOBEPKY JOCTATOUYHBIX YCIOBUM

cxoauMocTu. B PE3yabTaTC MNOJYUYUTH 3HAYCHHUE O, KOTOPOC HUCIIOJB3YCTCA B MPOTrpaMMe IJid
IMPOBEPKHU OKOHYAHUA ITUKIIA.
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Bapuanmet 3a0anuii.

No i a, a;, a5 b,
1 0,21 -0,45 -0,20 1,91
1 2 0,30 0,25 0,43 0,32
3 0,60 -0,35 -0,25 1,83
1 -3 0,5 0,5 -56,5
2 2 0,5 -6 0,5 -100
3 0,5 0,5 -3 -210
1 0,45 -0,04 -0,15 -0,15
3 2 -0,01 0,34 0,06 0,31
3 -0,35 0,05 0,63 0,37
1 0,63 0,05 0,15 0,34
4 2 0,15 0,10 0,71 0,42
3 0,03 0,34 0,10 0,32
1 -0,20 1,60 -0,10 0,30
5 2 -0,30 0,10 -1,50 0,40
3 1,20 -0,20 0,30 -0,60

JlabopamopHhas paboma Ne 3

Tema: Yucnennvie Memoowvl HaxoxHcoeHuss COOCMEEHHbIX 3HAYEHUL U COOCMBEHHbIX 6EKMOpPO86.

Lenb: MU3yunTh YMCICHHbIE METObI PEIICHNUS TOJTHOM U HETOIHOM MPpobIeMbl COOCTBEHHBIX
3Ha4YECHUI MATPULL.

[IpsiMble 1 UTEPALIMOHHBIE METO/IBI.
Meron [lanuiieBckoro.

Meron Jlesepsbe.

Meton LU,

Merton BpameHuit SIko6u.

CTeneHHon MeToq
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Bapuanmul 3a0anuii:

1)  Meroa /[lanunesckoro. ITokazaTh cnpaBemmBoCcTh paBeHCTBA Poe (A1) = A" "Pyg (1),
B:(bij) C:(Cij)

MHOTrOYJIEHa KBaJAPaTHOW MaTpuLbl A.

wms M=n, P,(1)=det(AE — A) — 0603HaUYeHHE XapaKTEPHUCTHYECKOTO

mxn?

2) Meron Bpamenuii SAxo6u. Ilokazath, 4TOo Kaxkaoe COOCTBEHHOE YWCIO MaTpuibl A
JIEXKHUT, 1o KpalHeu Mepe, B OJIHOU u3 o0macreii:
a l-a
A —ay<| Dllayl| - Z‘ajk‘ Ji# j, ael0]].
k#j

k=i

3) Meron LU-paznoxenus. [IpoBepuTh, 4TO KaKq0€ COOCTBEHHOE YHCIO MaTpHUIlbl A
JIEXKMUT, 1o KpalHeu Mepe, B OJIHOM u3 CIIEIYIOIIUX o0acreii:

Z|a|k| Z‘ajk‘ i#J.

4)  Crenennoit meron. [Toka3are, 4TO 111 MUHUMAJIBHOTO U MAaKCUMAJILHOTO COOCTBEHHBIX
qHCcesl CHMMETPUYHOM MaTpunbl A cripaBeanuBbl oneHku: A . (A) <mina,; A . (A)>maxa,
I<i<n

min
1<i<n

i

max

5) Meton QR-pasnoxxenwus. Ilokaszars, 9to ecnu <A|X> — coOCTBEHHas napa MaTpulsl A,

-1
TO <7|X> — cobcTBeHHas mapa orneparopa A

JlabopamopHhast paboma Ne 4

Tema: Pewtenue nenunelinvix aneeopauieckux u mpaHcyeHOeHmMHbIX YPaGHeHUl.

Ienp: M3yunTh 4UCIIEHHBIE METO/IBI PEIICHHS HEIMHEUHBIX YPaBHEHUM.
HrepannoHHbIE YUCICHHBIE METOBI PEIICHUS YPABHEHUHN C OJJHUM HEU3BECTHBIM:
METO/ IOJIOBUHHOTO JICJICHNUS,

MCTOJ XOpA, KaCAaTCJIbHBIX, CCKYIIUX, KOM6HHHpOB3.HHBIfI METOJ XOpO U KaCaTCJIbHBIX,
MCTOA MTPOCTHIX HTepaHHﬁ.

Cucrema CKaJsSIpHBIX HEJIMHENWHBIX YpaBHEHUM.
Meroa npoCThIX UTEPALHIA.

Meron CKOpeHIIero CIycka.

O6patute ocoboe BHUMaHKE Ha CJIEIYIOIINE BOMPOCHL:

Bunsl ypaBHEHUHN U X OCHOBHBIE CBOWCTBA;

OcHOBHBIE CBOMCTBA aHATUTHUECKUX U UTEPALIMOHHBIX METOAOB PELLICHUS YPaBHEHUM;
Merozsl nccnenoBaHus ypaBHEHUHN U OTAEICHUS KOPHEH;

HTepannoHHble METOBI TOMCKA KOPHEN ypaBHEHHUS Ha OBM.

Bapuanmet 3a0anuii:
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No Jlesas yacmv ypagnenus
f(x)=x"+5x%+2x>+5x+1

2. | f(x)=x*+1-2(1+x)*

3. 1 2 6
f(x) = X2 _2x+2 x2_2x+3 X’ -2x+4
& 1 f(x)=Jx+1+/3x+1-8

S I fix)=Yx+¥x-16-Yx -8

JlabopamopHhast paboma Ne 5
Tema: Yucnennas unmepnonsiyus QyHkyuil

Llens: M3yunTh yucieHHBbIE METOIBI MHTEPIOIUPOBAHUs (QYHKIUI. MHTEpnoNsuunoHHbINH
MHorowieH Jlarpanxa. KoHeuHble u paszneneHHble pa3HOCTU. VIHTEpIIOSIMOHHBIA MHOTOWIEH
Herotona (1 u 2 popmynsl). Y3abl YeoblmeBa. CX0IUMOCTh HHTEPIIOJISLUOHHBIX ITPOLIECCOB.

BaIlaHI/IeZ B cooTBercTBHM C BapHaHTOM IOCTPOUTH I/IHTepHOJIFIHHOHHBIfI MHOI'OYJICH OJIsA
3a/IaHHOW CHCTEMBI Y3JIOB.

Jlabopamophas paboma Ne 6

Tema: Yucnennoe unmezpuposanue

Llens: U3yunTh YncieHHBIE METOABI MHTETpUpOoBaHMs (QyHKIUH. [Toaxoasl mocTpoeHHs
KBaJpaTypHbIX Gopmyn. HHTepnonsunonHele KBaapaTypHble ¢opmyasl. KsanparypHsie
dbopmynsl Heiorona-Koreca. @opmyna tpanenunii. @opmyna Cumncona. OCTaTOYHBIA YJIEH.
KBanpatypusle popMyibl HauBbICIIeH cTeneHn TouHocTH. Metox ["aycca.

3aI[aHI/ICZ B cootBeTcTBHH € BaApUaHTOM IIOCTPOUTH MPOUCAYPY  BBIYUCICHUA
OMMPECACIICHHOI'0 MHTETpajia JJIsd SaI[aHHOI\/JI CHUCTCMBI Y3JI0B.

Bapuanumer 3a0anuii ons pabom 5 u 6:

1. IIpoBepuTh, CXOAUTCS JI PABHOMEPHO HHTEPIOISAIUOHHBIH ¢ LN(X) mpouece st GyHKIUU

n _ _ Xk—l +Xn
y= ; Ha [0.01, 2] mo cucreme y3710B {xk}k:0 Xo=Db, Xp=a, x, = T k=1,N-1

b
Jl51s mpoBepKU UCIOJIB30BAaTh HOPMY ||y — Ln(x)” = “y — Ln(x)| dx wHTErpas B KOTOpOii

a
cuuTath 1o opmyne Tpamneuuit c N=124.
2. BoeruucnuB kBaapaTypHy GOPMYITy IS CUCTEMBI y3JI0B Xp=a XN=b

Xn — X

b
2 , k=1,N—1.Haiitu ILn(x)dX, rae Ln(X) muorounen Jlarpanxka

a

X = Xy +

s pyaknun f(X) =X + 3 mo n=7 y3iaam YeObimesa Ha [a,b].
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b
3. BpruncnuB KBapaTypHyIo GOpMyIly Ui CUCTEMBI y3110B (N=8)YeObIeBa HalTu _[an (x)dx

a

¢ TounocThio £=0.01 LNn(X)-Muorounen Jlarpamxka s pynkuun f(x) = 3x° + Jx na [a,b].

4. Tloncuutath 3Hauenue LNn(4.32) niusa dyakmun f(X) = I In(3t + 2)tdt o paBHO¥ cucTeme
0

y3510B Ha unTepBaie [0;6] ¢ marom h=0.1. MHTerpansl cunutars 1o Meroay ['aycca ¢ n=4.

b
5. Haiitn _[ f(x)dx ¢ gBoiiHbIM mepecueroM, ammpokcuMupys f(X) maorounenom Jlarpamka mo

n Xn B Xk—l T . 1 X A _
CHCTEME Y3JI0B {Xk}o X, =X, + — S k=1,n-1 f(x)=e", a=0, b=5.
Jlabopamopnas paboma Ne 7

Tema: UucneHHoe MHTErpUpoOBaHHE OOBIKHOBEHHBIX AHU(DdepeHLnaNbHbIX YpaBHEHU.

3agaua Komm.

Lenb: M3yunTh YncieHHbIE METO/IbI pelieHus Au(depeHInalbHbIX YPaBHEHUH U CUCTEM
nepsoro nopsaka. 3agada Komm.

3aoaua Kowu VIHTErprpOBaHUE C TTIOMOIIBIO CTETICHHBIX PSAIOB.
Meroa nocnenoBarenbHbIX npudamxeHuit [ukapa.

Merton Ditnepa. Meton XsroHa.

Meronbl Pynre-Kyrra.

Metoasl Anamca-bamdopra.

Meroast Anamca-MoynToHa.

MeTo/1bl TPOTrHO3a U KOPPEKIIUU.

Pemmts 3amauy Komm mns auddepennmansuoro ypasuenus y'=f(X,y) Ha otpeske [a;b]
NpH 3aJaHHOM Ha4YaJIbHOM yCI0BHH y(a)=c U mare uHTerpupoBanus h:

Bapuant f(x,y) a b C h Memoo
1 xy3 _2 4 5 0,7 0,1 Ditnepa
2 Jaxt +1 _3y? 2,6 4,6 1,8 0,2 XbioHa
3 cos(5 - y*)-13 -1 1 0,2 0,2 Pynre-Kyrra
KJIACCUYECKHN
4 X%+ Xy + y? 2 3 1,2 0,1 Pynre-Kyrra 3/8
5 e—(y2+1) +2x 0 0,5 0,3 0,05 Ditnepa

Jlabopamopnas paboma Ne 8
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Tema: Yucnennvle memoowl peuienus Kpaesoti 3aoaqu 011 OLY emopoeo nopsoka.

3ananue. PazpaboTtaTh mporpamMmy JUIsl BRIYMCIICHUS PELICHUS KPaeBOM IByXTOYSUHON 3a71auu
JUIs OOBIKHOBEHHOTO () (HepeHINaIbHOTO YpaBHEHUS ¢ HAYalIbHO-TPAaHUYHBIMHU YCIOBUSAMH (B
COOTBETCTBHUH C BapuaHTOM) MeTtoaamu 1) penykuuw; 2) auddepeHnnanbHOi MPOroHKy.
Ortpe3ok uHTerpupoBanus [a,b] u ero pazoueHne N — BXOIHbBIC JaHHBIC JUIS IIPOTPAMMBEI.
BBIXOIHBIMU TaHHBIMU JIOJIKHBI OBITh 3aIIMCAHBI B (DAl 17151 OCJIEAYIOLIET0 TOCTPOSHUS U
CpaBHEHMsI [10JIy4YEHHbIX I'paMuecKuX peleHuid. Berurcinenus Bo3Hukaromux 3aaad Komm

BBINIOJHATH METOAOM PyHre-KyTThl.

Bapuarnmui 3a0aHUlL

2y=x
X

1),
) Lo ¥0,7)=05
2y +3y') =12

Vi+x' +y=x+1

3) J_'y(ﬂ.jj +29'0.5) =1
I Y8 =12

Y +2y —xy=x"

5) 1'(0.6) = 0.7
17(0.9)-05y'(09) =1
-}."-' _ 3}!r+l _1

_ X

7 T
{ y(0,4) =2
v(0,7)+2y'(0,7)=0.7

" _£ g ]

J > +3y=1x

9)

{1’(1} +2y' (1) =0.6
y(l3)=1

) {

0.5y(0.5)— y'(0,5) =1

23

¥(0,2) =2

y

" —1 -=x+04
{ v(L1)— 05}{11)
Vi) =4

,1-"'+3_}"—i= x+1

8 *
) ( y'(1.2)=1

12y(15)-1'15)=0.5

V' +15y" —xy =05

10) [2y(1.3)-y'(1.3) =1

V(1.6) =3



y'+2x'-y=04
2y(0.3)+'(0.3) =1
1'(0,6) =2

11)

JT}—

{ y'(08)=15
2y(LD+y' (L) =

V' =3x"+2y=15

V' —050" +y=2
y(04)=12

4

3(0.7)+2)'(0.7) =14

12)

Y200y dy=x
14) [29(0.,5)-¥'(0.5) =1

5

L (08 =

y'+2x' -2y =06

y'(2)=

15) ¥'(0.7)=13 16) |
{_G.S;-{l} +y'(1)=2 {D.ny(li} -y'(23)=1
}’"+£—{]._4}==2x }*"—L—GBJ =X
x 2x
17 y(0.6) —0.3y'(0.6) = 18) YA +1.2y" A7) =2
{ y'(09)=17 { y'(2)=1

Kpurepuu ouenku (B 6ajjiax):

- 5 6annos svicmasnsiemces cmyoenmy, eciu Um 6bINOJIHEHbl 8Ce 3A0AHUSL NPAKMUYECKOU
pabomvl, OaHbL YEMKUE PA3BACHEHUSL NO NPOSPAMMHOMY KOOy, OaHbL PA3GEPHYMble OMBEENibl
Ha meopemuiecKue 6ONPochl N0 COOMEEMCMEYWeMy pazoeny;

- 4 banna evicmasusiemcs CmyoeHmy, eciu UM 6blNOJIHEHbl 6Ce 3a0aHUsL NPAKMUYECKOU
pabomol, OaHvl YemKue pa3biACHeHUsl N0 NPOSPAMMHOMY KOOy, HO OaHbl He NOJIHble OMEembl
Ha meopemuieckue 60NPoCcyl N0 COOMBEMCMEYWeMy pazoeny;

- 3 banna svicmasusiemcs Cmyoenmy, eciu UM 8blNOJHEHbl 6Ce 3a0AHUS NPAKMUYECKOLL
pabomvl, OaHbL YeMKUE PA3BACHEHUSL HO NPOSPAMMHOMY KOOY, HE MOJICEN OMEEemunms Ha
meopemuyecKue ONPOCvl N0 COOMEEMCMBYIOUEM) PA30eLy;

- 2 banna eblcmasisiemcs CmyoeHmy, eciu UM 8blNOJHEHbl 6Ce 3a0AHUS NPAKMUYECKOLL
pabomul, HO He OaHbL YemKUe PA3bACHEHUS N0 NPOSPAMMHOMY KOOY, UW/UIU He MOd*Cem
omeemums Ha Mmeopemuieckue 60npocyl N0 COOMBEMCMEYuemMy pazoeny;

- 1 bann evicmagnsemcs cmyOenmy, eciu UM 8bINOJHEHbl He 8Ce 3A0aAHUsL NPAKMUYeCKOll
pabomul, u/unu He pazdupaemcs 8 NPOSPAMMHOM KOOe, U/UlU He MOMCenm Omeemums Ha
meopemuyecKue ONPOCHL NO COOMEEMCMEYIOUIEMY PA3OELY;

- 0 bannos evblcmasisaemcs cmyOeHmy, eciu 1abopamopHas paboma He 6biNOJIHEHA.

3agaHus 1151 KOHTPOJIbHBIX PadoT
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3amanus A7 KOHTPOJIBHBIX PAa0OT MpeaHa3HAUCHBI TSI OIICHKH YPOBHS c(POPMHUPOBAHHOCTH
kommnereriuu OITK-2 (uaaukaTop goctkeHus kommerenun OITK-2.3).

Omnucanue: KOHTPOJbHAs paboTa MpeAHa3Ha4YeHa IS MPOBEPKU TEOPETUYECKUX 3HAHUU U
71a00PaTOPHBIX HABBIKOB B KAX/10M MOJYJIE.

Bapuanmul konmpoabHou pabomut.

Bapuanrt 1

1. Metopn 3eiigensa. YciaoBue CXOOUMOCTA METOA.
2. Metonom LU-pasnoxkeHust mjisi MaTpUIlbl HAUTH OOpaTHYI, MPOBEPUTH YMHOKCHHEM.
1 2 3

A= 2 -12
2 25

3. MeronoMm JlaHMIIEBCKOIO BBINACATH XapPaKTEPUCTUUYECKUA MHOIOYIEH I MAaTpPHULbI
1 2 3

A= 2 -12
2 25

. 3BectHO, 4TO 0JTHO M3 COOCTBEHHEIX Yucel nenoe. Haaure ero.

4. MeTonoM XOPA HAaNTHU MOJNOKUTENbHBIA KOPEHb ypaBHEHUS X*—2Xx—4=0 ¢ TOYHOCTBIO
10 0.01 (Bce KOpHU Jiekar Ha [-3,3]).

5. CocraButh MHOTOUIEH Jlarpamxka Juist caenyromnieil Tabauiibl 3HaYSHUN:

X 1 3 4 5
Y -2 0 4 15
BapwuanT 2

1. ®opwmyna tpaneuuit. O6mas Gopmyna Tpanenuid. OcTaTOYHbIHN UiIeH.

2. Meronom LU-paznoxkenust /uiss MaTpuilbl HaWTH OOpaTHYIO, IPOBEPUTH YMHOKEHUEM.
50 21

3230
0 3 23
2-130

3. MeronoM JlaHMIIEBCKOTIO BBINACATH XapPaKTEPUCTUUYECKUH MHOTIOYIEH I MAaTpPHULBI
50 21

3230
0 3 23

2 -1 3 0/ H3BecTHO, 4TO OJIHO M3 COGCTBEHHBIX UKcen nenoe. Haiimute ero.
4. MeTonoM KacaTelbHBIX HalTH IOJOXKUTEIbHBIM KOPEHb ypaBHEHHS X*-2x—-4=0 c
TOYHOCTBIO /10 0.01 (Bce KOpHU JiexkaT Ha [-3,3] ).

5. CocraButs MHOTOWIeH Jlarpanxa s cieayromen Tabauiibl 3HAYSHUH:
X 1 2 3 4

Y 2 3 4 5
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Bapuanr 3.

1. Annpokcumanus pynxnuii. MTaTepnonsunonnsiii MHorowieH Jlarpamka. Ouenka
HOTPEIIHOCTH.
2. Pemmuts CJIAY Ax=b meronom 3eiens ¢ TOYHOCTBIO 10 0.01:
X, +10x, +4x5 =15
2X; —2X, +8%3 =8
10%; + X, +2%X5 =13

3. MeronoM KacaTelbHBIX HAWTH MOJIOKHUTEIBHBIA KOPEHb ypaBHEHHs X —2Xx—-5=0 ¢

tounocThio 10 0.1 (Bce kopHHM Jiexat Ha [-3,3]).

Bapuanr 4.

1. ®opmyna Cummcona. O6mas popmyna Cumncona. OcTaTOUHBIN YJIEH.

2. Meronom JlaHUIEBCKOTO HAWTH COOCTBEHHBIC 3HAUCHUS M COOTBETCTBYIONIHE
COOCTBEHHBIE BEKTOPBI JJIs1 MaTPHULIbI

~(33)

3. U3 Ttabnuisl

X 1 3 4 5

Y -7 5 8 14

HaWTU 3HAYECHHE Y TIPU X=2.5, MOIB3YsICh HHTEPIOJIAIIMOHHON (hopmyIioit Jlarpanxka.

Kputepun onenku (B 6ayax) Kaxxaoro 3aJaHus:

- 11-15 6annoé cmyoenmy vicmasnsemcs, eciu OH 8 NOJIHOM 00beMe 8bINOIHAE BCe
300aHUL,

- 7-10 6annos cmyoenmy evicmagnisiemcsi, eciu OH 8 NOJTHOM 0Ovbeme 8blnoHsem 3a0anus I-
4, u/unu yacmuyHo 8bINOAHAEM ¢ HeOoYemamu 3a0anue 5,

- 5-6 bannos cmyoenmy vicmasnsiemcs, eciu OH 8 NOIHOM 00beme GbINOAHAem 3a0anus 1-
3, uw/unu yacmuyno évinoaHsAem ¢ Heoouemamu 3aoanue 4-5;

- 34 bannos cmyoenmy gvicmasisiemcs, eciiu O 8 NOIHOM 00beMe 8blnoaHsiem 3a0anus 1 u
2, U/unu YacmuyHo 8bINOJHAEM ¢ Hedouemamu 3a0anus 3-4;

- 1-2 bannos svicmasnsemcs cmyoenmy, eciu OH 8 NOTHOM 00beme GblnoaHsem 3adanue 1,
U/UAU YACMUYHO 8bINOJIHAEm ¢ Heoouemamu 3a0anus 2-4;

- 0 6annos evicmagnaemcs cmyOeHmy, eciiu He 8blNOIHEHO HU 0OHO U3 4-X 3a0aHul.
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32.

33.
34.

35.
36.
37.
38.

39.
40.

IlepeyeHb BONMPOCOB K IK3aMEHY

Oranel pemeHus 3anauv Ha OBM. Buasl norpemsocteil. IlonHas morpemHocTs 3a1adu.
KoppekTHocTh 3a1a4 no Anamapy v no TUXOHOBY.

Tounsie metonsr pemenuss CJIAY. Teopema 06 LU-paznoxkeHnn KBaJpaTHOW MaTPHIIBL.
Merton ["aycca perieHust cucteM JTHHEHHBIX anreOpandeckux ypaBHenuit (CJIAY).

Tounsie meToapbl pemienus CJIAY. Metoa LU -pa3noxeHuid.

Tounsie wmetomsl pemenus CIIAY.S DS -pa3inokeHne SPMHUTOBBIX MaTpHil,. MeTos
kBagpaTHoro kopHs pemenus CJIAY cxema Xosenkoro.

Merton npasoii nporonku pemenust CJIAY ¢ tpexauaroHajibHON MaTpULIEH.

Merton neBoii nporonku pemieHust CJIAY ¢ tpexauaroHaabHONW MaTpUIIEH.

Tounsle meToapl pemienuss CJIAY. Meron BpalieHui.

Merton Hauckopeitiiero ciycka pemenus CJIAY.

HaxoxneHue u yrouHeHue 3J1eMEeHTOB 00paTHON MaTpHUIIbI.

. HaXO)KI[eHI/Ie OIpPCACIIUTECIIA MaTpulbl C HUCIIOJIBb30BaHUEM MYJIBbTUIINIMKATUBHBIX

pa3I0KEHUM.

. Utepanmonnsie metozs! pemeHust CJIAY. MeToa npocThIX UTEpaLUi.

. Uteparmonnsie Mmetozsl pemerus CJIAY. Merton SIkoou.

. Utepanmonnsie metosl pewenust CJIAY. Meton 3eliaens.

. Utepanimonnsie merosl pemenuss CJIAY. Meros nociienoBaTeibHON peakcaluu.

. [TocranoBKa 3aauy YUCIEHHOTO PEIICHUsI TPOOIEMbl COOCTBEHHBIX 3HAUEHUN orepaTopa.
. IIpoGnema coOcTBeHHBIX 3HaUeHHH. Meton JlaHueBckoro.

. IIpo6nema coOCcTBEeHHBIX 3HaUeHUH. MeToa BpaieHuid SIkoou.

. IIpoGnema coOcTBeHHBIX 3HaUeHHH. CTETIEHHOW METO/I.

. I[Ipob6nema cobcTBeHHBIX 3HaUeHuit. LU meTtom.

. IIpoGnema coOcTBeHHBIX 3HaUeHMH. Meton JIuBepbe.

. IlocTaHOBKa 3a/1a4M YUCIEHHOTO PELIEHUS CKAIIIPHOTO HEJIMHENHOTO YPAaBHEHMUS.

. CkanspHoe HeMHEHHOE ypaBHEeHHE. MeTo/1 MOJIOBUHHOTO JIeJICHHUS.

. CkanspHoe HeTMHEHHOE ypaBHEeHHEe. MeTo1 Xop/I.

. CkansipHO€E HENMHEWHOE ypaBHEHHE. MeTOo| KacaTeIbHBIX.

. CkansipHoe HeMHEHHOe ypaBHEeHHE. MeTo/ CeKyIIHX.

. CkansgpHoe HennHelHOe ypaBHeHHe. KOMOMHUPOBAHHBIN METO XOP/I M KacaTelbHBIX.
. CkansipHoe HenMHEHHOe ypaBHEeHHE. MeTo/ MPOCTHIX UTEpaIluil.

. Cucrema ckalsipHbIX HEJIMHENHBIX ypaBHEHUN. MeTo/1 MPOCThIX UTepauil.

. Cucrema ckalsipHbIX HEIMHEMHBIX ypaBHEHH. MeTo HauCKOpeuIlero ciycka.

. ITocraHoBKa 3a/1auM YMCIEHHOTO MOCTPOEHUS MPUOIHKEHHONW (DYHKIIMU 1715 3aJaHHOM.
. Anmpokcumanius  Qynkumii. MHTepmonsmuoHHbi  MHorouneH Jlarpamxka. OreHka

MOTPEIIHOCTH.
Annpokcumanus QyHkuuil. MaTepnonsunonssiii MHorouseH Hetotona (1 u 2 dopmyisl).
OrneHka NorpenHoCTH.

Anmnpokcumanus GyHKIHUNA METOI0M HAaUMEHBIIINX KBaJpaTOB.

CXomMMOCTh ~ MHTEpHOJSILUOHHBIX — IpoueccoB.  VHTeprnonupoBaHHE  CIIaiiHAMM.
[Tapabonuyeckue CriaiHEbI.

CX0aMMOCTbh MHTEPIOJSAIMOHHBIX MpolieccoB. MHTepnonupoBanue criaiinamu. Kyouueckue
CIUIAHBI.

[TocTtaHoBka 3amauM 4YUCIEHHOrO HHTerpupoBanusi. KBanpatypubsie ¢opmynsl HproToHa-
Koreca (oOmue monoxeHus).

®opmyna Tpaneuuid. O0mas popmyna Tpanenuii. OCTaToYHBIN YIeH.

®opmyna Cumricona. O6mast popmyna Cumricona. OCTaTOUHBIN YJIEH.

KBanpatypusle popMyibl HauBBICIIEH cTeneHl TouHocTH. Metox ["aycca.

Annpokcumanus Ipou3BoHbIX. BeiBo popmyit uncienHoro qudgepeHupoBaHus.
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3. MeToanyeckue MaTepuaJIbl, ONpee/siiolue Npoueaypbl OleHUBAHNSI Pe3ybTaTOB
00y4eHHs O JUCHHUILINHE (MOYJII0), ONIMCAHME IIKAJI OLleHUBAHUS

PedTHHI-IIAH JUCHUIIINHDI

5 cemecTp
Buabl yuedHoi 1eaTeIbHOCTH bamnn 3a Yucno Bayuist
CTYACHTOB KOHKPETHOC 3aJIaHUH 3a MuHUManbHBIA MakcumanbHBIN
3aJaHue ceMecTp
Moayas 1 35
Tekyumuii KOHTPOJIb 20
1) Pa6oTa Ha IPaKTHIECCKOM 3aHITHH
. 1 2 0 2
(ycTHbIi1 onpoc)
2) BeimosiHeHue 1ab0paTOPHOTO 3aIaHUsI 2 4 0 8
3) OTtueT 1o 71ab0paTOPHBIM paboTam 5 2 0 10
Py0ekHblii KOHTPOJIb 15
1. IlucpbMeHHasi KOHTPOJIbHAsI padoTa 5 3 0 15
Moayas 2 35
Texkymmii KOHTPOJIb 20
1) PaboTa Ha nmpakTHYECKOM 3aHSITUH
. 1 2 0 2
(ycTHBIH onpoc)
2) BrlnonHeHue 1a00paTOpPHOTO 3a/IaHKs 2 4 0 8
3) OtueT 1o 7ab0paTOPHBIM paboTam 5 2 0 10
Py6exHblii KOHTPOJIB 20
1. TectupoBanue 20 1 0 20
HTOroBblii KOHTPOJIb
Dk3aMeH | 10 3 0 30
IoompuresibHbIe 6B 10
1. BoicTyuieHne Ha ceMUHape 5 1 0 5
2. Yyacrre B KOHQepeHHH 5 1 0 5
IocemaeMocTh (0a/J1bI BBIYUTAITCS U3 0011el CyMMBbI HAOPAHHBIX 02J1710B)
1. TlocenieHue JSKIMOHHBIX 3aHATHIA 0 —6
2. Tlocemenue NpakTHYECKUX 0 -10
(ceMHHapCKUX, JaOOPATOPHBIX 3aHATHI)
6 cemectp
Buasbl yuedHoii 1esiTeIbHOCTH bann 3a Yucno Bamner
CTyJEeHTOB KOHKPETHOE 3aJlaHui 3a MunumanbsHbeiii | MakcuManbHbIH
3a7aHue ceMecTp
Monayas 1 35
Tekyuiuii KOHTPOJIb 20
1) PaboTa Ha NpakTU4eCKOM 3aHATHH
. 1 2 0 2
(ycTHBIH ompoc)
2) BrinonHeHue 1a00paTOpPHOTO 33/1aHHs 2 4 0 8
3) Oruer 1o 1abopaTopHBIM padoTaM 5 2 0 10
Py0e:kHblii KOHTPOJIb 15
1. IlucpbMeHHast KOHTpOJIbHAsI paboTa 5 3 0 15
Moayasb 2 35
Texkymuii KOHTPOJIb 20
1) PaboTa Ha npakTH4YeCKOM 3aHATHH
. 1 2 0 2
(ycTHBIH ompoc)
2) BrlnonHeHue 1a00paTOpPHOTO 33/1aHHs 2 4 0 8
3) Oruer 1o 1abopaTopHBIM paboTaM 5 2 0 10
Py0e:kHblii KOHTPO.JIb 20

28




1. TectupoBanue | 20 | 1 0 20
HTOroBplii KOHTPOJIb
Ok3aMeH 10 | 3 0 30
IoompuTesibHbIE HAJIBI 10
1. BeicTymuieHue Ha ceMUHape 5 1 0 5
2. Yyacrue B KOH(pepeHIHH 5 1 0 5
IocemaeMocTh (0a/1J1bl BBIYUTAKTCS U3 0011eil cyMMbl HaOpaHHBIX 0aJ1JI0B)

3. TTocewienne NEKLIUMOHHBIX 3aHATUN 0 -6
4. TlocemeHne MPaKTUUECKUX 0 -10
(ceMHuHApPCKUX, TAOOPATOPHBIX 3aHSATHI)

KO}] H HAUMCHOBAaHHE

Pe3yabTaThl 00y4eHus 1o

OueHo4yHbIE CpeCTBA

3naem mamemamuueckue
OCHOBbL NPOSPAMMUPOBAHUSL U
SA3BIKOB NPOSDAMMUPOBAHLS],
opeanusayuu 6a3 OAHHBIX U
KOMRbIOMEPHOO
MOOeUPOBaAHUs,
MamemamuyecKkue Memoobl
OYEHKU Ka4ecmad, Ha0elCHOCU
u a¢pghexmuernocmu
NPOCDAMMHBIX NPOOYKIMOS;
Mamemamuyeckue Memoobl
opeaHu3ayuL UHPOPMAYUOHHOL
bezonacrocmu npu paspabomie
U IKCHIYAMayuu npoSPaAMMHBIX
NPOOYKMOG U NPOSPAMMHBIX
KOMNIEKCO8.

YUCTIEHHbIX Memoéog, NpUHYyunsvl ux
UCNOJIb306AHUSA 6

KOMNBIOMEPHOM MOOETUPOBAHUL, NPU
OYEHKU Ka4ecmeda, HA0eHCHOCHU U
appexmusHOCMU NPOSPAMMHBIX
npooyKmos, cnocoobl NpUMeHeHUs
YUCTIEHHBIX MEMOO08 6 OP2AHU3AYUU
UHGDOPMAYUOHHOU 6e30NACHOCIU NPU
paspabomie u IKCRIyamayuy
NPOSPAMMHBIX NPOOYKNIOS U
NPOSPAMMHBIX KOMIIEKCOB.

I/IH}II/IKaTﬂpa JOCTUKCHUSA JUCHUIIJIUHE
KOMIICTCHIIUHN
OIIK-2.1. 3HAMb. OCHOBHbBLE NOHAMUSL Yemmuoui onpoc

ymemv.: npuUMeHrsms 4YucCjieHHble

Tecmosvle 3a0anus

HABBIKAMU NPUMEHEHUSL OAHHO20
Mamemamuyecko2o annapama
npu peueHuy KOHKPemmblx
3a0au.

Ppeuienust KOHKPemHbIX 3a0a4 6
npeoMemHubIxX 001acmsx.

OIK-2.2. MemoObl 0I5l peUeHUsi NPaKMU4ecKux
UCNOIL306AMb SMOM ANNAPAM 6 | 3a0ay 6 NPOPeCCUOHATLHOU
npogeccuonanbHoi OesimenbHOCmL, 6bLOUpPamb
OesmenbHOCuU. mpebyemblii Memoo 6 COOMEemcmaeuy
€ 0cobennocmamu 3a0a4u u
UMEIOWUMUCS, OSPAHUYEHUAMU HA ee
peanuzayuro.
671a0emb: HABbIKAMU UCNONIb306aHUS Jlabopamopnvie pabomeL
OIIK-2.3. GHCTCHHbIX MEMOO08 LS. Koumponvhas paboma

Pe3ynbrarel 00ydeHHs] MO JUCHUIUIMHE (MOAYNIO) y OOYyYaroIIMXCS OLEHUBAIOTCS IO
UTOTaM TEKYILEro KOHTPOJSI KOJMYECTBEHHOM OLEHKOW, BBIPA)KEHHON B PEUTHMHIOBBIX Oaiax.

OneHke NoJIeKUT KaXa0€ KOHTPOJIBHOE MEPOTIPUSTHE.
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[Tpu oneHnBaHUM CPOPMUPOBAHHOCTA KOMIETCHIIMIA MPUMEHSIETCS YETHIPEXypOBHEBAsS
HIKaJla «HEYJOBIETBOPUTEIBHOY, YIOBIETBOPUTEIHHOY, «XOPOIIOY», «OTIUUHO.

MaxkcumanbHbI 0ayl MO0 KaXKJOMYy BHIY OIICHOYHOTO CPEACTBA OIPENENseTCs B
peifTuHr-miane u Beipakaet noiHoe (100%) ocBoeHne KOMIETEHIIUH.

YpoBeHb cHOPMUPOBAHHOCTH KOMIETEHIIUM «XOPOIIO» YCTAaHABIMBACTCA B CIIydae,
Korja 00beM BBITIOJTHEHHBIX 3aJJaHHI COOTBETCTBYIOIIETO OLIECHOYHOTO cpesicTBa cocrasisieT 80-
100%; «ynoBieTBOpUTENbHO» — BbINOJIHEHO 40-80%); «HEYIOBIETBOPUTEIBHO» — BBIIIOJIHEHO 0-
40%

PeliTuHroBbIii Oayul 32 BBIMNOJHEHHE YacTH WM IOJHOrO o0beMa  3aJaHuit
COOTBETCTBYIOILIETO OLIEHOYHOT'O CPEJICTBA BBICTABIsIETCS 110 hopMyIie:

Petitunrossrii 0aiut = k x MakcuManpHBIA Oai,

rae k = 0,2 npu ypoBHE OCBOCHHS «HEYIOBJIECTBOPUTEIHLHO», k = 0,4 mpu ypoBHE OCBOCHUS
«ynoBieTBoputensHO», k = 0,8 pu ypoBHE ocBoeHus «xopomio» u k = 1 npu ypoBHE OCBOECHUS
«OTJIIMYHOY.

OneHka Ha 3Tane NPOMEKYTOYHON aTTecTalluM BbICTaBiseTcs coryiacHo llonoxkenuto o
MOJ1yJIbHO-PEHTHUHTOBOI cucTeMe 00y4YeHUS U OLEHKH yCIIeBaeMOCTH cTyAeHTOB Y YHuUT:
Ha skx3ameHe BbIcTaBisieTCs OLICHKA:
* OTJIMYHO - NTpH HakorieHuH oT 80 10 110 pelTuHroBBIX OaiToB (BKIOYast 10 mMOOUIIPUTEIIBHBIX
6aiioB),
* XOPOIIIO - TPH HaKOIUIeHUHU oT 60 10 79 peUTHHTOBBIX 0AJLIOB,
* YZI0BJIETBOPUTEIILHO - IIPU HAKOILJIEHUH OT 45 110 59 pelTUHrOBBIX 0aslIoB,
* HEY/IOBJICTBOPUTEINLHO - IIPH HAKOIJICHUH MeHee 45 pedTHHTOBBIX OaJlIoB.

[Ipu monmydeHnu Ha SK3aMEHE OIIEHOK «OTIUYHOY, «XOPOIIOY», KyTOBICTBOPUTEILHOY, HA
3a4€Te OLIEHKH «3auTEHO» CUYHUTAETCS, YTO PE3yNbTaThl OOyYeHUS MO AUCLUUILIUHE (MOIYIIIO)
JIOCTUTHYTHI 1 KOMIICTCHIIMH Ha 3TAIe NU3YYCHUS JUCIUILTAHBI (MOTyJis1) COPMUPOBAHEI.

30



