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1 OBIME MMOJIOXKXEHUSA

OrieHOYHBIE MAaTEPUATIBI — 3TO COBOKYITHOCTh YI4EOHO-METOANYECKUX MATEPUAIOB (TIPAKTH-
YECKHUX 3a/IaHUi, ONMCaHUI (GOpM U MpoLeyp NPOBEPKH), IPEIHA3HAUCHHBIX JJIsl OLIEHKH KauecTBa
OCBOCHUS 00yJaroMMucs JaHHOU AuciuIuinabl kak yactu OITOIL.

[{enb — OLIEHUTH COOTBETCTBHE 3HAHUM, YMEHUI U BiaJIeHUH, MPUOOPETEHHBIX 00Yy4aIOIIUMCS
B MPOIECCE U3YUYEHUSI TUCUUILTUHBI, 1essM U TpedoBanusm OIIOIIl B xone mpoBeAeHUs: MPOMExXY-
TOYHOI aTTecTaliH.

OcHoBHast 3a/1a4a — 00€CIEeYHTh OIIEHKY YPOBHS C(HOPMHPOBAHHOCTU KOMIICTCHIIUN.

KonTposnb 3Hanuii 00y4aromuxcsi npoBOAUTCS B GopMe MPOMEKYTOUHOM aTTECTAIUH.

[TpomMexxyTouHast aTTecTalusi mMpoBoIUTCS B (hopMe 3k3aMeHa. DopMa MpoBEACHUS IK3aMEHA
- TECTHUpPOBaHHUE, MUCbMEHHBIA OMPOC MO TEOPETUYECKUM BOINPOCAM M BBIIOJHEHUE MPAKTUYECKUX
3a1aHUM.

2 OIIUCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHWSI KOMIIETEHIIAM

CdopmupoBaHHOCTH KaXKA0WH KOMIETEHIIMU (MJIM €€ YacTH) B paMKax OCBOEHUS JIaHHOM Juc-
LUTTAHBI OLIEHUBAETCS TI0 TPEXYPOBHEBOM IIIKAJIE:

1) mopOoroBbIiA YPOBEHD SIBISACTCSA 00S3aTEIbHBIM IS BCEX OOYYAIOIIUXCS MO 3aBEPIICHUH
OCBOCHUS JUCIUTIINHBL,

2) TPOABHHYTHIA YPOBEHb XapaKTEPHU3YETCs MPEBBIIICHHEM MUHHUMAIBHBIX XapaKTePHCTHK
c(hOopMUPOBAHHOCTH KOMIIETEHITUH 110 3aBEPIICHUH OCBOCHUS IUCIIUILINHBI;

3) OSTaJOHHBIA YPOBEHb XAPAKTEPU3YETCS MAaKCHMAaJIbHO BO3MOYKHON BBIPAKEHHOCTHIO
KOMITETCHIIMH U SBJISICTCS BAKHBIM KQUECTBEHHBIM OPUEHTHUPOM JIJIsi CAMOCOBEPIIIEHCTBOBAHHS.

YpoBeHb 0CBOEHHS KOMIIETEHIN, (POPMUPYEMBIX TUCHUTITUHOM:

Onucanue KPUTECPHUEB U HIKAJIbI OHICHUBAHUA TCCTUPOBAHUSA:

IIxaJia oeHUBAHKUS Kputepuii
3 6ama YPOBEHb YCBOEHUS MaTepHaa, MpeayCMOTPEHHOTO TPOTpaMMOii: Ipo-
(3TaJIOHHBINA YPOBEHB) LIEHT BEPHBIX OTBETOB Ha TeCTOBBIE BONMpPOCk! 0T 85 1o 100%
2 Gamna YPOBEHb YCBOCHUS MaTepHaa, MpeayCMOTPEHHOTO ITPOTPaMMOiA: TIPO-
(IpoIBUHYTHIN YPOBEHB) IIEHT BEPHBIX OTBETOB Ha TecToBbIE Bompockl oT 70 10 84%
1 6ann YPOBEHb YCBOCHUS MaTepHaa, MpeayCMOTPEHHOTO ITPOTpaMMOii: Ipo-
(TIOpOTOBEII YPOBEHB) IIEHT BEPHBIX OTBETOB Ha TecTOBBIE BOMPock oT 50 o 69%
0 6anoB YPOBEHb YCBOCHUS MaTepHaa, MpeayCMOTPEHHOTO ITPOTPaMMOiA: TIPO-
IIEHT BEPHBIX OTBETOB Ha TecTOBBIC BOmpockl oT 0 10 49%

Onucanne KPUTEPHEB U IIKAJIbI OHCHUBAHUA TEOPETUIECCKOI0O BOIpoca:

IxaJia oueHUBaAHUS Kputepuii

3 Gaia
(3TaJIOHHBIN YPOBEHD)

BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ Jaj TOJTHBINA OTBET Ha BOIIPOC, IMOKa-
3aj1 I‘J'IY6OKI/IC CUCTCMATU3UPOBAHHBIC 3HAHUS, CMOTI' IPUBECTU ITPUMCDPBHI,
OTBCTUJI HA JOTIOJIHUTCJIBbHBIC BOIIPOCHI IMPCIIOAaBaTCIIA

2 baina
(TpOIBMHYTHIN YPOBEHB)

BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ Jai TOJTHBINA OTBET HaA BOIIPOC, HO Ha
HEKOTOPLBIC JOMOJHUTEIIBHBIC BOIIPOCHI NPEoaAaBaTeIsi OTBETHUII TOJIBKO C
MMOMOMIBIO HABOAAIINX BOIIPOCOB

1 Gamn
(TIOpOTOBEIil YPOBEHB)

BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ Jaln HETIOJIHBIN OTBET Ha BOIIPOC B ou-
JIETEC U CMOT" OTBETUTH HAa JOIMMOJHUTEIIBHBIC BOIIPOCHI TOJIBKO C TIOMOUIBIO
npenogaBaTcisd

0 oayutoB

BBICTABJIACTCA CTYACHTY, KOTOpLIﬁ HC CMOTI" OTBCTUTH HA BOIIPOC




Onucanue KPUTEPHUEB U HIKAJIbI OHCHUBAHUSA MPAKTHYCCKOI0 3a/IlaHUA:

IIkaJia oueHUBAHUSA Kpurepuii

3 bamta 3amada perreHa BEpHO
(3TaJIOHHBINA YPOBEHB)

2 Gamna 3agaua pemieHa BEpHO, HO HIMEIOTCSI HETOYHOCTH B JIOTHKE PEIICHUS

(IpOIBMHYTHIN YPOBEHB)
1 6amn 3amada pemreHa BepHO, C JOIIOJTHATEILHBIMI HABOIAITUMHI BOTIPOCAMH

(TIOpOTOBEIIl YPOBEHB) MIPETO1aBaTeNs

0 GamnoB 3aznaya He pelieHa

Ha npomexxyTouHy0 aTTecTalliio BEIHOCUTCS TECT, JABa TEOPETUYECKUX BOIpOca M OJHA 3a-
nada. MakCUMallbHO CTYACHT MOXeT HaOparh 12 OammoB. UTOTOBBIM CyMMapHBIA Oalll CTy/IEHTA,
MOJIYYEHHBIH MPU MPOXOKICHUN TPOMEKYTOUYHOM aTTecTalluu, NEPEBOJUTCS B TPAAULIUMOHHYIO Qop-
MY 10 CUCTEME «OTIUYHOY, «XOPOIIO», «YIOBICTBOPUTEIHLHO» U «HEYIOBJICTBOPUTEILHOY.

OuneHka «OTJIUYHO» BBICTABISETCS CTYJEHTY, KOTOPBIH HaOpan B cymme 12 6amuioB (BBIOI-
HWI BCE 33/1aHUsl Ha 3TAJOHHOM YypoBHE). O0s3aTeNbHBIM YCIOBUEM SIBIISIETCS BBIIIOJHEHHE BCEX
NPEIYCMOTPEHHBIX B TEYCHUE CEMECTpa JJAOOPAaTOPHBIX paboT M MPAKTHUECKUX 3aJaHHMA.

OneHka «X0pomo» BbICTABIISIETCS CTYAEHTY, KOTOpbI Habpas B cymme oT 8 g0 11 Gamos
IIPU YCJIOBUM BBINIOJHEHUS BCEX 33/laHMI Ha ypOBHE HE HIDKE IPOABUHYTOro. O0s13aTeNbHBIM YCIIO-
BUEM SIBJIAETCS BBIIIOJHEHHE BCEX MPEAYCMOTPEHHBIX B TEUEHHE CeMecTpa JJabopaTOpHBIX paboT U
IIPAaKTHUYECKUX 3a/1aHUM.

OneHka «y/JA0BJIeTBOPUTEIBHO» BbICTABIISIETCS CTYACHTY, KOTOPbII Habpai B cymme oT 4 110
7 GayyIOB MpU yCJIOBUH BBIIOJIHEHUS BCEX 3aJJaHUI HAa ypOBHE HE HMKE OPOroBoro. O0s3aTeabHbIM
YCIIOBHEM SIBJISIETCS BHIIIOJHEHHE BCEX NMPEAYCMOTPEHHBIX B TEUEHUE CEMECTpa JIAOOPATOPHBIX paboT
Y IIPAKTUYECKUX 3aJIaHUMN.

OneHka «HeyJA0BJIeTBOPUTEIbHO» BbICTABIISIETCS CTY/AECHTY, KOTOPbI HaOpan B cymme Me-
Hee 4 0aJUI0B MM HE BBIMOJIHWII BCEX MPEIYCMOTPEHHBIX B TEUEHUE CEMECTpa JabOpaTOpHBIX padoT
Y TIPaKTUYECKUX 3a/1aHUN.

3 HACHHOPT OHEHOYHBIX MATEPHUAJIOB IO AUCHUITJIMHE

KonTposmpyembie pazaessl (TeMbl) Kon wourposmpyemoii | - Bix, merox, gopma
[ —— KoMIIeTeHIHH OLIEHOYHOI0
(uu e€ yacTu) MeponpusTHS
Tema 1. OcobeHHOCTH MaTeMaTUYECKHX BbIYHC- [1K-1 9K3aMEH
JeHui, peannzyembix Ha DBM
Tema 2. TeopeTndeckue OCHOBBI YMCIEHHBIX Me- [1K-1 9K3aMEH
TOJOB
Tema 3. UncneHHble METOIbI JIMHEHHOHN anreOpsl I1K-1 JK3aM€H
Tewma 4. PenieHne HeMMHEWHBIX YPaBHEHNUN U CH- I1K-1 JK3aMEH
CTEM
Tema 5. Mntepnonsuus u npubinxeHne QyHk- I1K-1 JK3aMeH
095071
Tema 6. UucnenHoe uHTErpupoBanue u qudde- [1K-1 9K3aMEH
pPEHIIPOBaHUE




4 TUTIOBBIE KOHTPOJIBHBIE 3AJTAHUSA NJIM UHBIE MATEPHUAJIbBI

4.1. IIpomexyTouHasi aTTecTanus B popme 3K3amMeHa

Koa xomnerenuuu PesyabraTsl ocBoenust OITOIIT
Conep:kanue KOMIeTeHIUM
[1K-2 Crioco0OeH pOBOIUTE UCCIICOBAHUS U KOHCYIBTHPOBAHUE B cepe pas-
pabOTKHU U SKCIUTyaTallUy IEKTPOHHBIX CPEICTB U AJIEKTPOHHBIX CUCTEM
bKY

I1K-2.1. OcymecTBisieT TEOPETUUECKUE U SIKCIIEPUMEHTAIbHbIE NCCIICA0OBAHUS B LIEJSIX U3bICKAHUS
IIPUHIMIIOB U IIyTEH CO3/IaHUsI HOBBIX DJIEKTPOHHBIX CPEICTB M 2JIEKTPOHHBIX cucteM bKY

TunoBble TECTOBbIE BOIIPOCHI
Haumenosanue ceKkyuu: Bugsr HOFpeHIHOCTeﬁ

Bonpoc 1. Ykaxure NpuuMHbBI, 10 KOTOPBIM pPE3yNbTaT pEIIEHUs] MH)KEHEpHOW 3amgaun Ha ODBM
BKJIIOYAET HEYCTPAHUMYIO IIOTPEIIHOCTh. OTBETHI:

+1. MaremaTuueckasi MOJEJIb BJISETCS MPUOIMKEHHBIM OMMCAHUEM PEAJILHOTO 00BbEKTA UIIH TPO-
necca

+2. Ucxonnble naHHbIe 00BIYHO UMEIOT MOTPEITHOCTH

3. Mcnonb3yemble METO/IbI SBISOTCS MPUOIMKECHHBIMU

4. Ilpumenenre DBM BHOCUT OLIMOKHU B pe3yIbTAThI

Bonpoc 2. Ykaxure cOCTaBJISIOIINE MOTPEIIHOCTH pe3ysbTaTa PElICHUs MHKEHEPHOM 3adauu Ha
OBM, 00ycoBI€HHbIE HCIOIb30BAHUEM SKCIIEPUMEHTAIBHBIX UCXOHBIX JAHHBIX U MPUOIMKEHHBIX
ITOPUTMOB penieHus 3a1auu. OTBETHI:

+1. HeycTpanuMas morpemH-ocTb

2. BoruncnuTenbHas MOTPeIIHOCTb

+3. IlorpemHocTs MeTOAA

Bonpoc 3. YxaxuTe cOCTaBIAIOIINE TOTPEITHOCTH pe3yibTaTa pelieHus] HHKeHEePHOH 3a7auu, o0y-
CJIOBJIEHHBIE HcnONb30BanueM DBM. OTBeTHI:

1. HeycTpanumasi norpeniHocTb

2. IlorpemHocTs METOAA

+3. BeruncnurenbHasi NOrPEeIIHOCTh

Bonpoc 4. Beruncnenue >neMeHTapHbIX GyHKIui B OBM npon3BoanTCS UX pa3iokeHHEeM B OecKo-
HEYHbIE YHCIOBbIE psabl. Ha Kakyro M3 COCTABISIIOIMX NOTPEIIHOCTH PE3yJbTaTa pEUICHUs WHKE-
HepHOM 3a71auu Ha OBM BiIMAIOT 0TOpOILIEHHBIE WIEHBI TaKUX PsiioB? OTBETHI:

1. Heyctpanumasi morpenHocTb

+2. IlorpemHocTs MeTOAA

3. BeruncnurenbHas NOrpemHoOCTh

Bonpoc 5. Ha kakyto U3 COCTaBISIOMMX ITOIPENIHOCTH pe3yibTaTa peIeHNs HHKEHEPHOM 3a1auk Ha
OBM BnuseT OKpyriieHHe BEIIECTBEHHBIX YMCEN ITPH BHITOJIHEHUN apU(PMETHUECKUX Oneparii?
OTBETHI:

1. Heyctpanumast morpeniHocTb

2. [TorpemHocTs MeTOIA

+3. BeluncnurenbHas NOIPELIHOCTD




Bonpoc 6. Ha kaky1o U3 COCTaBISIONIMX NOTPEIIHOCTH PE3yJIbTaTa PEeIICHUsI MHXKCHEPHOU 3a/1aun Ha
OBM BnusieT OKpyrieHUe BEIIECTBEHHbBIX YMCEN MPU BBIIIOJIHEHUH Ollepaluii BBoia-BbiBoga? OTBe-
THI:

1. HeycTpanumasi morpeniHocTb

+2. BeruucnuTenbHasi HOrpeuHoCTh

3. ITorpemHocTs MeTO/1a

Bonpoc 7. Kak Ha3pIBaeTCs pa3HOCTh MEX/Ty TOUYHBIM YUCIOM X U ero npubimxenuem X ? OTBEThI:
+1. OmmbOka mpuOJIMKEHHOTO YKCIIa X

2. AGcommoTHAs TOTPEITHOCTh MPUOIMKEHHOTO YnCIIa X

3. [TorpemrHocTh TOYHOTO YKcia X

Bonpoc 8. M0XHO 11 BBIYMCIIUTD MOTPEITHOCTH MPUOIMKEHHOTO YHUCIIA, €CJIM TOYHOE YMCIIO HEeU3-
BecTHO? BBeaure «iay wim «aet». OTBeT: na

Bonpoc 9. Kakue BUIBI IOTPEIIHOCTEH XapaKTEPU3YIOT MPUOIMKEHHOE YHCIIO, €CIIA COOTBETCTBY-
IOLIEE TOYHOE YNCIIO HEU3BECTHO? OTBETHI:

1. AGconroTHas NOrpeHOCTh

+2. [IpenenbHas aOCoOMOTHASI TOTPELIHOCTD

3. OTHOCHUTENbHAS TOTPEIIHOCTh

+4. [IpenenbHas OTHOCUTENIbHAS TOTPEIIHOCTD

Bonpoc 10. Kakue BUIbI TOTPEIIHOCTEN XapaKTepU3YIOT NPUOIHKEHHOE YU CII0, €CIIH U3BECTHO CO-
OTBETCTBYIOIIEE TOUHOE YKHCIIO? OTBETHI:

+1. AGCoOTHAS TOTPEIIHOCTh

2. IlpenenbHast aOCOIOTHAS TOTPEILIHOCTD

+3. OTHOCHUTENBbHAS IOTPEIIHOCTh

4. IlpenenpHasi OTHOCUTEbHAS TIOTPELIHOCTh

Bonpoc 11. Ykaxunre BUIbI IOTPEMIHOCTEN, KOTOPBIE MO3BOJISIIOT YCTAHOBUTH T'PAHULIBI, B IIpeeIax
KOTOPBIX HAXOAUTCS HEU3BECTHOE TOUHOE UnCII0? OTBETHI:

1. AGconroTHas MOrPeIHOCTh

2. OTHOCHUTEIBHAS MOIPEUTHOCTD

+3. [IpenenbHast aOCONIOTHAS TTOTPEITHOCTD

+4. [IpenenbHas OTHOCUTEINBHAS TOTPEIHOCTD

Bonpoc 12. Ilycts TouHoe uncio X=1/3 npencrasneHo ero npudmmwkenueM X=0,333. Beaure 3Ha-
YeHHE OTHOCUTENbHOU TorpentHocty uncia X. Oreer: 0,001

Bonpoc 13. Ilycts Tounoe uncno X=1/3 npexacrasneno ero npudmmkennem X=0,33. BBenure 3Haue-
HUE OTHOCHUTENbHOM norpemHoctu yucna X. Orser: 0,01

Bonpoc 14. Kak Ha3pIBatoTCsl Bce LU PHI UUCIIA OT MIEPBOM ClIeBa, HE PaBHOM HYIIIO, /10 MOCEIHEH
ugps! cupaBa? OTBETHI:

1. Bepnsie

+2. 3Haygamnye

Bonpoc 15. Yem onpenensercs OTHOCUTENIbHAS OIMMOKa MPUOIMKeHHOTOo yucia? OTBETHI:
1. KonanuecTBoM 3Hauamux nupp MaHTHCCHI

+2. KonnyecTBOM BepHBIX LIU(PP MAHTHCCHI

3. KonnuecTBoM 3Havamux nudp yucna

4. KonuuecTtBoM BepHbIX LU(Dp uncia



Bonpoc 16. Ckonbko 3Havamux uugp umeert yucio 15,73080 2  Otser: 7
Bonpoc 17. Ckonbko 3Hadanux mudp umeer uucio 0, 015730 ?  Ortser: 5
Bonpoc 18. Cxonbko 3Hauammx mudp umeer yncio 1,5730-10°?  Otser: 6

Bonpoc 19. Beenute pesynbrar okpyrienus uncna 17,03755 no nsatu 3navamux nudp. OTeeT:
17,038

Bonpoc 20. Beenute pesynbraT okpyriienns ancia 17,03350 no mstu 3navammx nudp. OTBerT:
17,034

Bonpoc 21. Beenute pesynbrar okpyrienus uncna 17,03450 no nsatu 3navamux nudp. OTeeT:
17,034

Bonpoc 22. Uem onpeensieTcs NOTPEIIHOCTh Pe3y/IbTaTa MPU OKPYIIICHHH PUOJIMKEHHOTO Yuciia?
OTBETHI:

1. ITorpenHoCThI0 OKPYTIICHHUS

2. [TorpenHoCThI0 UCXOHOTO YHCIa

+3. CyMMO# IOrpenrHocTel UCXOAHOTO YHCIIa U OKPYTJICHUS

4. HanGonpImim 3Ha4€HUEM U3 TIOTPEITHOCTEH UCXOAHOTO YHCIIAa M OKPYTJICHUS

Haumenosanue cexyuu: T1orpentHOCTH NMPH BBHITTIOTHEHUHN apH(PMETHIECKUX ONEPaIHid

Bonpoc 1. Kak onpeznensiercst abCOIOTHAS MOTPEITHOCTh CYMMBI HECKOJIBKUX MPUOIMKEHHBIX YH-
cen? OTBETHI:

1. Menb11e nian paBHa abCOIIOTHON MOTPEIHOCTH HAUMEHEE TOUHOTO M3 3TUX YHCE

2. PaBHa aOCOMIOTHOM MOTrPEIIHOCTH HAUMEHEe TOYHOTO U3 3THX YHCell

+3. He Gonblie cyMMbl aOCOTIOTHBIX MOTPEUIHOCTEHN 3THUX YUCEN

4. PaBHa cymMmMe aOCOIIOTHBIX MOTPEIIHOCTEH 3TUX YnCel

Bonpoc 2. Kak onpezensercs npesenbHasi a0COIIOTHAs HOTPEIIHOCTh CYMMBbI HECKOJIBKUX MPUOIIH-
JKeHHBIX uncen? OTBeTHI:

1. MeHbl1e WM paBHA NpeAeabHON a0COMOTHON MOrPEIIHOCTH HAUMEHEee TOYHOTO U3 3TUX YHCe
2. PaBHa npenenbHON aOCONMIOTHON MOTPEIIHOCTY HAUMEHEE TOYHOT'O U3 ATHX YHCET

3. He Gosbiie cyMMBI IpeiebHBIX A0COIIOTHBIX MOTPETHOCTEH ITHX Yncel

+4. PaBHa cyMMe IpeJesIbHbIX a0COTIOTHBIX MOTPEIHOCTEN ITUX YUCET

Bonpoc 3. Kak onpenensiercst abCoMOTHAS MOTPEITHOCTh PA3HOCTH HECKOJIBKHUX MPUOIMIKEHHBIX YH-
cen? OTBeTHI:

1. MeHpbIiie nnu paBHa abCOTIOTHON MOTPEITHOCTA HAUMEHEE TOYHOTO M3 ATHUX YUCENT

+2. He Gombliie cyMMBbI aOCOTIOTHBIX MOTPEITHOCTEHN 3TUX YHCEN

3. PaBHa abconOTHOM MOTPENTHOCTA HAUMEHEE TOYHOTO M3 ITHUX YHCET

4. PaBHa cymMe aOCOIOTHBIX MOTPEIIHOCTEH ITUX YHCET

5. PaBHa pa3HocTH aOCONIOTHBIX MOTPENIHOCTEHN 3TUX YUCE

Bonpoc 4. Kak onpenensiercs npeaenbHas abCoNOTHAs MOTPEITHOCTh Pa3HOCTH HECKOJIBKUX MPH-
OnmmxkeHHbIX yncen? OTBETHI:

1. Menb111€ WM paBHa IpeesibHON aOCOIIOTHOM MOTPEIIHOCTH HAaMEHEe TOYHOTO U3 3TUX YUCEel
2. PaBHa npeiesibHOM aOCOIIOTHOM MOTPEIIHOCTH HAaMMEHEee TOYHOTO U3 ATUX YUCET

3. He Oouibliie cyMMBbI IpeAETBHBIX a0COMIOTHBIX MOTPEIIHOCTEN 3TUX YHCeN



+4. PaBHa cyMMe MpeeTbHBIX a0COMIOTHBIX TIOTPEITHOCTEN ATUX YUCETT
5. PaBHa pa3HOCTH MPEIEbHBIX a0COTIOTHBIX MOTPEITHOCTEH 3TUX YUCEI

Bonpoc 5. Kak onpezensieTcs OTHOCUTENbHAS TIOTPEIIHOCTh CYMMBI HECKOJIBKUX MPUOTHMKEHHBIX
yucen 0gHoro 31aka? OTBeThI:

+1. MeHbliIe WK paBHa OTHOCUTENBHON IOTPEIIHOCTH HAUMEHEE TOUHOTO U3 3TUX YHCET

2. PaBHa OTHOCHUTEIBHOH NOTPELIHOCTH HAUMEHEE TOYHOTO U3 3THX YUCell

3. He Gonbiie cyMMBbI OTHOCHUTEIBHBIX MTOTPELUTHOCTEN 3TUX YHCET

4. PaBHa cyMMe OTHOCHUTENbHBIX IIOIPEIIHOCTEH 3TUX YHCE

Bonpoc 6. Kak onpenensercs npeneibHas OTHOCUTENIbHAS IIOTPEIHOCTh CyMMbI HECKOJIBKUX ITPH-
OJINKEHHBIX YMCEN OJHOTO 3HaKa? OTBETHI:

1. Menb11e niny paBHa NPeAeIbHON OTHOCUTEIBHON NOTPEIIHOCTH HAUMEHEE TOYHOTO U3 ATUX YHCEI
+2. PaBHa npezenbHOl OTHOCUTENBHON IIOTPEIIHOCTH HAUMEHEE TOUHOT'O U3 3TUX YHCEI

3. He Gonblie cyMMbl IpeIeIbHBIX OTHOCUTENBHBIX MOIPEIIHOCTEH 3THX Yncell

4. PaBHa cymMe npeiesIbHbIX OTHOCUTENBHBIX IOTPEIIHOCTEN 3TUX YHCEN

Bonpoc 7. Kak onpenensieTcss OTHOCUTENIbHAS IIOTPEITHOCTh PA3HOCTH JABYX MPUOIMKEHHBIX YUCEI
onHoro 3Haka? OTBETHI:

1. MeHb111€ MK paBHAa OTHOCUTEIBHON MOTPEIIHOCTH HAUMEHEE TOYHOI'O U3 ATUX YHCET

+2. Bonbliie OTHOCUTENBHON MOTPEIIHOCTA HAUMEHEEe TOUHOTO M3 3TUX Yucen B v>1 pa3

3. PaBHa OTHOCHUTEBHO MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3TUX YUCE

4. PaBHa cymMMe OTHOCUTENIBHBIX MOTPEIIHOCTEHN 3TUX YUCEI

5. PaBHa pa3HOCTH OTHOCUTENBHBIX OTPEUIHOCTEN ITUX YHUCEI

Bonpoc 8. Kak onpenensiercs npezenbHas OTHOCUTENbHAs IOTPELIHOCTh PA3HOCTHU ABYX NpUOIN-
JKEHHBIX 4nceN OAHOro 3Haka? OTBETHI:

1. MeHbl1Ie Ny paBHa NPEIEIbHON OTHOCUTEIBHON IMOIPEIIHOCTH HAUMEHEE TOYHOIO U3 3TUX YHCEl
2. PaBHa npeniebHONM OTHOCUTENIBHOM MOIPENTHOCTH HAMMEHEE TOUYHOT'O U3 3TUX YUCEIl

+3. bosnpuie npeneabHON OTHOCUTENBHOM MOIPEITHOCTH HAMMEHEE TOYHOTO U3 3TUX Yucell B v>1 pa3
4. PaBHa cymMe npeebHbIX OTHOCUTENBHBIX OTPEUTHOCTEN 3TUX YHCET

5. PaBHa pa3HOCTH NPEEIBHBIX OTHOCUTENIBHBIX TOTPEMIHOCTEN ITUX YUCEN

Bonpoc 9. B kakux U3 yka3zaHHBIX CIy4aeB MOKET MPOU30MTH KaTacTpoduueckas moreps TOUHOCTH?
OTBETEHL:

1. CnoxeHue ABYX MPUOIMKEHHBIX YUCEN OJTHOTO 3HAKA

+2. CnoxeHue AByX MPHUOIMIKEHHBIX YUCEN Pa3HBIX 3HAKOB

+3. Beiuntanue 1ByX MpUOIMKEHHBIX YHCEI OJTHOTO 3HAKa

4. Beruutanue IByX MpUOTHUKEHHBIX YUCEN PA3HBIX 3HAKOB

Bonpoc 10. Kak onpenensieTcs OTHOCUTENIbHAS TOTPEIIHOCTh MPOU3BEACHNUS HECKOJIbKUX MPHOIH-
JKEHHBIX uncen? OTBETHI:

1. MeHb1Ie NaM paBHAa OTHOCUTEIBHOM MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3THX YHCEIl

2. PaBHa OTHOCHUTENIBHO MOTPEUTHOCTH HAUMEHEE TOUHOT'O U3 STHX YHCEell

+3. He Gombliie cyMMBbl OTHOCUTENBHBIX MOTPEIIHOCTEN ITHX YHCET

4. PaBHa cymMMe OTHOCHUTENBHBIX ITOIPEIIHOCTEN 3TUX YUCEI

5. He Oosnbliie mpon3BeeHUsI OTHOCUTEIBHBIX MOIPENIHOCTEN 3TUX YHCE

6. PaBHa IpOM3BEIEHNIO OTHOCUTENIBHBIX OTPEMIHOCTEN ATUX YUCET

BOI’lpOC 11. Kax OMPEACIIACTCA NPCACTIbHAA OTHOCUTCIIbHAS ITOTPCIIHOCTD ITPOU3BCACHUA HCCKOJIb-

KHUX IpuOIKeHHbIX uyncen? OTBEThI:
1. MeHb111e niy paBHa NPEAEIbHON OTHOCUTENBHON NOTPEIIHOCTA HAUMEHEE TOUHOTO U3 ITUX YNUCET
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2. PaBHa npeaenbHON OTHOCUTEILHOM MOTPEITHOCTH HAMMEHEE TOYHOTO U3 3TUX YKCel
3. He Goubiiie CyMMBI IPEAETBHBIX OTHOCUTENBHBIX TIOTPEITHOCTEH ITUX YUCEI

+4. PaBHa cymMe NpeesIbHbIX OTHOCUTENBHBIX MOTPEIIHOCTEN ATUX YHCET

5. He Gonpiie npou3BeeHHs IPEISIbHBIX OTHOCUTEIBHBIX MTOTPEUTHOCTEH ITUX YUCET
6. PaBHa ipou3BeIeHUIO IPEEIbHBIX OTHOCUTENBHBIX MOTPEIIHOCTEH STUX YHCEI

Bonpoc 12. Kak onpenensieTcsi OTHOCUTEIbHAS IMOTPEITHOCTh YaCTHOTO JIBYX MPUOIMKCHHBIX YHCEI?
OTBETHI:

1. MeHbIIIe WU paBHA OTHOCHUTEIBLHOM MOTPEITHOCTH HAUMEHEE TOYHOTO M3 ATHX YUCEI

2. PaBHa OTHOCUTENHFHOM MOTPEIIHOCTA HAUMEHEE TOYHOT'O U3 ITHX YUCEI

+3. He Gombliie CyMMBbI OTHOCHTEIIBHBIX MOTPEIIHOCTEN ITHX YUCEI

4. PaBHa cymMMe OTHOCHUTEIBHBIX IMOTPEIIHOCTEN ITUX YUCEI

5. He GombIiie pa3HOCTH OTHOCUTEIBHBIX MOTPEITHOCTEH ITUX YHCEIT

6. PaBHa pa3HOCTH OTHOCUTENBHBIX OTPEIIHOCTEN ITUX YMCET

Bonpoc 13. Kak onpenensiercs npeieiabHasi OTHOCUTEIbHAs OIPEUIHOCTh YaCTHOTO JBYX IPUOIH-
JKEHHBIX uncen? OTBETHI:

1. MeHb111€ WK paBHA NPEeIbHON OTHOCUTEIBHON OTPEIIHOCTH HAUMEHEE TOUHOTO U3 ATUX YHCEI
2. PaBHa npeJesibHOM OTHOCUTEJIBHOM MOTPEIHOCTH HAaUMEHEee TOUHOT'O U3 ATUX YUCEeN

3. He Gonpiie pa3HOCTH NMPENENbHBIX OTHOCUTENBHBIX MTOTPEITHOCTEH ATHX YHCET

4. PaBHa pa3HOCTHU NpeAEIbHBIX OTHOCUTENIBHBIX MOTPELIHOCTEH ITHX Yncell

5. He Gonpiie cyMMBI IPEIETbHBIX OTHOCUTEIBHBIX MOTPEITHOCTEH STHUX YHCE

+6. PaBHa cymMme IpeiesIbHbIX OTHOCUTENBHBIX MOTPELIHOCTEH ATUX YUCEI

Bonpoc 14. Ilpu BRINOTHEHUH KaKUX apu(METHUECKHUX OMepaIiii MPOUCXOIUT POCT OTHOCUTEIHHON
norperHocTi? OTBETHI:

+1. YMHOXeHHe MPUOIMKEHHBIX YHCEI pa3HbIX 3HAKOB

2. CnoxxeHure MpuOIMKEHHBIX YHUCEN OJTHOTO 3HaKa

+3. Beiuutanue 1ByX MpHOIMKEHHBIX YHCEN OJJHOTO 3HAaKa

+4. Jlenenue 1ByX MpUOIHUKEHHBIX YHCEN PA3HBIX 3HAKOB

Bonpoc 15. Ilpu BEINOTHEHUH KaKUX apu(PMETHUECKUX Olepaliil MPOUCXOIUT POCT OTHOCUTEIbHON
norpemrHocTi? OTBETHI:

+1. CnoxxeHre npuOIMKEHHBIX YHCE PAa3HbIX 3HAKOB

+2. YMHOXeHHEe NpUOIMKEHHBIX YUCE OJHOT0 3HaKa

3. Beiuntanue 1ByX NpUOIMKEHHBIX YUCEI Pa3HbIX 3HAKOB

+4. Jlenenue AByX MpUOIMKEHHBIX YHCEN OJTHOTO 3HAKa

Bonpoc 16. Ilpu BBIOJTHEHUN KaKUX apU(PMETHUECKUX ONepaluii He MPOUCXOANUT pOCTa OTHOCH-
TeNbHOU norpemrHocTu? OTBETHI:

1. YMHOXeHUe MPUOIMKEHHBIX YHCEI Pa3HbIX 3HAKOB

+2. CnoxxeHune mpuOIMKEHHBIX YHCEIT OJTHOTO 3HAKa

3. Beruntanue 1ByX NpUOIMKEHHBIX YMCE OJHOTO 3HaKa

4. [lenenue AByX NPUOJIMKEHHBIX YHCEN Pa3HbIX 3HAKOB

5. YMHOXeHHe MPUOIMKEHHBIX YHCEl OJJTHOTO 3HaKa

+6. Beruntanue 1ByX NpHOIMKEHHBIX YHCET Pa3HbIX 3HAKOB

Bonpoc 17. Ilpu BBIIOTHEHUH KaKUX apu(METHUECKUX Olepaliil MOXKeT MPOU30UTH KaTacTpoduye-
ckas norepsi TouHocTu? OTBETHI:

1. YMHO)XeHue NpuOIMKEHHBIX YMCeN Pa3HbIX 3HAKOB

2. CnoxeHre NpuOIMHKEHHBIX YHCE OIHOTO 3HaKa

+3. Beruutanue 1ByX NpHOIMKEHHBIX YHCE OJJTHOTO 3HAaKa



4. lenenue AByX NPUOIMKEHHBIX YHCEN PA3HBIX 3HAKOB
+5. CnoxxeHue AByX MPHUOIMKEHHBIX YACEN PA3HBIX 3HAKOB
6. Beluntanue 1ByX NpUOIMKEHHBIX YMCEN Pa3HBIX 3HAKOB

Bonpoc 18. Ykaxute aOCOIIOTHYIO MOIPEITHOCTD YHCIIa X, KOTOPOE OMpeeIIIeTcsl Kak X=y+Z, eciiu
y=25,17+0,009 u z=-18,3+0,1. OTBeTHI:

1. 0,009

2. 0,1

+3. 0,109

4. 0,991

Bonpoc 19. YkaxuTe OTHOCUTENBHYIO TOTPEITHOCTD YUCIIA X, KOTOPOE OMpPEeNsieTcs Kak X=y+2Z,
ecimu Y=25,17 u z=18,3 — npubmmxkeHHbIie yucia. OTBETHI:

1. 0,01

2. 0,005

3.01

+4. 0,05

5. 0,055

6. 0,11

Bonpoc 20. YkaxxuTe OTHOCUTEIBHYIO TIOIPEIIHOCTD YHCIA X, KOTOPOE PaBHO MPOU3BEACHUIO TIPH-
omxeHHbIx yucen y=1040,5 u z=100+1. OTBeTsI:

1. 0,15

2. 0,051

+3. 0,06

4.15

5.0,51

Bonpoc 21. YkaxuTe OTHOCHTEIIbHYIO TIOTPEIIHOCTh YUCIIa X, KOTOPOE OIpeaessieTcst Kak X=a+b-c,
eciu a=25,107; b=18,13; ¢=-0,9 — npubmmxenusie urcia. OTBETHI:

1. 0,001

+2. 0,05

3.0,1

4.0,01

5. 0, 0555

Bonpoc 22. YkaxuTe OTHOCHTEIbHYIO TIOIPEITHOCTD YHCIa X, KOTOPOE ONpeaesseTcs Kak X=Y/z, ec-
mu y=10£0,5 u z=100+0,1. OTBeTHI:

1. 0,15

+2. 0,051

3.0,6

4.0,06

5.0,51

Haumenosanue cekyuu: 3ajauv TEOpUU NOTPEMIHOCTEN U TpuMeHeHne DOBM

Bonpoc 1. Ykaxute cpeacTsa, KOTOPbIE HCIOJIB3YIOTCA Ul ONPEAEIICHNS NOTPEIIHOCTH PE3yIbTaTa
10 U3BECTHBIM IOTPELIHOCTSAM UCXOJHBIX TaHHBIX. OTBETHI:

+1. IIpuHUMn HaJIOXKEHUS OIINOO0K

2. IlpyHIMI paBHBIX BIMSHUM

+3. ®opMyIIbl OLIEHKH MOTPEIIHOCTEN PyHKIMIMA



Bonpoc 2. Ykaxute cMbIca 00paTHOM 3aa49i TEOPUH MOTPeHOCTeN. OTBETHI:

1. OHpQI[eHeHI/IC MOrpCIIHOCTHU PE3yJibTaTa MO U3BECCTHBIM NOTPCHIHOCTAM HCXOJAHBIX JaHHBIX

+2. OnpezaeneHue 10NyCTUMBIX TOTPEIIHOCTENH UCXOIHBIX IAHHBIX M0 33JaHHOW MOTPEIIHOCTH pe-
3ynbTara

3. Onpenenenre NOrpelIHOCTH (PYHKIUU HECKOJIBKUX MEPEMEHHBIX MO 3a/IaHHBIM MTOTPEIIHOCTIM
apryMeHTOB

Bonpoc 3. Ilpu BbluncieHny 3HaueHHst (PyHKIIMKM BO3MOXHA KatacTpoduyeckas morepsi TOuHocTH. B
KaKHX yCIOBHAX 3TO BO3MOXHO? OTBETHI:

1. Ilpu 60Jb1I0# OTHOCUTEIHHON MOTPEIIHOCTH apTyMEHTa

2. JIns aprymMeHTa ¢ 00JIbIIUM MOAYJIEM 3HAUE€HUS (PYHKLIUU

+3. st aprymenTa ¢ OOJIbIIMM MOy IeM MPOU3BOIHON (DyHKIMH

Bonpoc 4. Kak Berancisiercs: abCOI0THAst MOTPEUIHOCTh (PyHKIMH oxHOTo apryMmeHTa? OTBETHI:

1. YMHOXeHueM 3HaueHHs (GYHKIMH JJIS 3aJaHHOTO apTyMEHTa Ha OTHOCUTEIBHYIO ITOTPEIIHOCTh
3TOTO apryMeHTa

2. YMHOXEHUEM NPOU3BOAHON (DYHKIMH IS 38 JAHHOTO apryMEHTa Ha OTHOCUTEJbHYIO MOTpell-
HOCTB 3TOTO apryMeHTa

3. YMHOXeHHEeM POU3BOIHON (QYHKIIMYU JUTS 33JaHHOTO apryMeHTa Ha aOCONIOTHYIO TIOTPEIIHOCTh
3TOTO apryMeHTa

+4. YMHOXXEHUEM MOJYIISI POU3BOAHOM (DYHKIIUH IS 3aJaHHOTO apryMeHTa Ha abCOIOTHYIO I10-
TPEIIHOCTb ATOTO apTyMEHTa

5. YMHOKEeHHEM MOAYJISl IIPOU3BOIHON (PYHKIIMY JUIS 33JaHHOTO apryMEeHTa Ha OTHOCHTEIJIBHYIO T10-
TPEIIHOCTb ATOTO apTyMEHTa

Bonpoc 5. Koria ucnons3yeTcsi MpUHIUT HAJTOKEHUsT omu00K? OTBETHI:

1. ITpu BbIYKCIIEHUU aOCONIFOTHOM MOTPEUTHOCTH (PYHKIIMH OJHOTO apryMeHTa

2. IIpu BBIYMCIIEHUU OTHOCUTEIBHON MOTPEIIHOCTH (DYHKIIMU OJTHOTO apryMeHTa

+3. [Ipu BbIUUCIIEHNH a0COMIOTHOM MOTPEIIHOCTH (DYHKIIMU HECKOJIBKUX apryMEHTOB
4. Ilpu peuiennn oOpaTHOW 3aJ1a4M TEOPUN NOTPELIHOCTEN

Bonpoc 6. Boruncnenue a0cotoTHON NOrpeuIHOCTH (QYHKIIMH HECKOJIBKUX apryMEHTOB ITPOU3BOIUT-
Csl CYMMHMPOBaHUEM a0COTIOTHBIX MOTPEIIHOCTEN apryMEHTOB, YMHOXKEHHBIX Ha HEKOTOpbIE K03(-
bunueHTsl. YKaxure Buj 3Tux koddduunenton. OTBETHI:

1. 3HaueHus YaCTHBIX MPOU3BOIHBIX 110 COOTBETCTBYIOIIUM apryMeHTaM

+2. 3HaueHHUs MOy e YaCTHBIX TPOU3BOJHBIX IO COOTBETCTBYIOIIUM apTyMEHTaM

3. 3HaueHus: COOTBETCTBYIOIIMX apIyMEHTOB (PYHKLIUU

4. 3HaueHus MoayJiel COOTBETCTBYIOIIMX apIryMEHTOB (PYHKIIMH

Bonpoc 7. Korna nucnons3yeTcsi IpUHIUI PaBHBIX BAUSHUN? OTBETHI:

1. Ilpu BeIuMcIeHUH aOCOMOTHON MOTPEIIHOCTH (PYHKIIUHU OHOTO apryMeHTa

2. Ilpu BBIYMCIIEHUU OTHOCUTEIBHON MOTPEIIHOCTH (DYHKIIMU OJTHOTO apryMeHTa

3. Ilpu BeIYMCIEHUN aOCOMIOTHON MOTPEIIHOCTH (PYHKIIUN HECKOJIBKUX apTyMEHTOB

4. Ilpu BBIYUCIIEHUN OTHOCUTEIBLHOM MOTPEIIHOCTH (PYHKIIMU HECKOJIBKUX apryMEHTOB
+5. IIpu pemiennn oOpaTHON 3aa4l TEOPUH MOTPELTHOCTEN

Bonpoc 8. Ykaxure ¢popMyi1y, Ha UCIIOIb30BaHUN KOTOPOH OCHOBAHO pelieHre o0paTHOM 3ajauu
TEOpHUHU MOrpenrHocTed. OTBETHI:

1. ®opmyna BeIYHMCICHHUS A0COIIOTHONW MOTPEIIHOCTH (DYHKIIMU OJTHOTO apryMeHTa

+2. ®opmyna BerYMCIeHUS a0COIIOTHON MOTPEUTHOCTH QYHKIIMH HECKOIBKUX apryMEHTOB

3. ®opMyna BEIYHUCICHUS OTHOCUTENIBHONW MOTPEIIHOCTH (DYHKIIMU OJJHOTO apryMeHTa
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Bonpoc 9. Ykaxute crmoco0, Mo3BOJISIONINN BRIITOTHUTE KOPPEKTUPOBKY MOTPEITHOCTEH MCXOTHBIX
JTAHHBIX, TOJYYEHHBIX MO 33JaHHOM MOTPEIIHOCTH pe3yibTaTa. OTBETHI:

+1. Mcnonb3oBaTh B pacueTax MaTeMaTHY€CKHE KOHCTAHThI C MAKCUMAIbHO BO3MOXKHON TOYHOCTHIO
MIPEICTABICHUS

2. IIpu ucnonp3zoBanuu DBM npumeHATh (HOpMaThI MOBBIIIICHHOW TOYHOCTH JIJIS1 TIPEICTABIICHUS
BEILIECTBEHHBIX YHCE

3. BbIuucasaTh UCTIONb3yeMble MOAYJIN YACTHBIX MPOU3BOAHBIX C MOBBIIIEHHON TOYHOCTHIO

Bonpoc 10. Kakue onepanun B 9BM BoINoIHAIOTCS TOYHO (0€3 MOsBIEHUS MTorpentHocTeii)? OTae-
THI:

+1. ApudmMerndeckue onepannuy Haj LEIbIMUA YHCIAMHU

2. ApudmeTraeckue ornepaluu HaJl BEIIECTBEHHBIMU YnciIaMu B popme ¢ GUKCHPOBAHHON TOYKOMH
3. Apudmernueckue onepaiy HaJl BEIIECTBEHHBIMH YUCIIaMU B (hopMe C MIIaBaoIIel TOUKOI

+4. Onepaiuu BBOJJa-BbIBO/IA LIETBIX YUCEI

5. Onepanny BBOAa-BbIBO/IA BELIECTBEHHBIX YHCEI

Bonpoc 11. Beinonnenue kakux onepainuii B 9BM MoKeT conpoBOKIaThCSI BOSHUKHOBEHUEM T10-
rpeurHocTel? OTBETHI:

+1. ApudmMerndeckue onepanuu Haj BEIIEeCTBEHHBIMU YHclIaMu B opMe ¢ PUKCUPOBAHHOMN TOUKOM
+2. Apudmerndeckue onepanuy HaJl BEIIECTBEHHBIMHU YUCIIaMH B (popMe C IIaBaromieii TOuKoi

3. Onepanuu BBOJIa-BbIBOJA LIEJIBIX YHCET

+4. Onepanuu BBOJIa-BbIBO/IA BEIIECTBEHHBIX YUCEI

Bonpoc 12. Bo3HUKHOBEHHUE KaKOM CUTYalliH, 00YyCJIOBICHHON NOTPEIIHOCTAMU OKPYIJIEHUS Belle-
CTBEHHBIX YHCEN, 03HA4YAeT IIpeKpaleHue BprarcieHuii B OBM? Otsersr:

1. Ucue3HoBeHUE NOpsAIKA

+2. Ilepenonnenue pa3psaaHoil cetku 9BM

Bonpoc 13. Ilpu BO3HUKHOBEHHH KaKOW CUTYyalllu, 00YCIOBIEHHON MOIPEIIHOCTAMYU OKPYTTICHHS
BEIIECTBEHHBIX YUCEJI, BEIUMCIEHNUS B DBM MOryT NpUBECTH K CUJIbHOMY UCKa)XEHUIO pe3yJsibTara’?
OtBeTsl:

+1. Mcue3HoBeHue nmopsaka

2. Ilepenonnenue paspsiaHoi cetku OBM

Bonpoc 14. Ilpu xakoMm crioco0e OKpyTJIeHUs BeleCTBEHHBIX unces B DBM Bo3HuKaromas abco-
JIIOTHAsSI IOTPEIIHOCTh 00bIe? OTBETHI:

+1. Oxpyrienue ypesaHuem

2. IlpaBuiibHOE OKPYTIICHUE

Bonpoc 15. Ilpu kakoM criocode OKpyTiIeHHsl BeleCTBEHHBIX uncen B OBM Bo3Hukaromas adbco-
JFOTHAS OTPEIIHOCTD HE NMPEBBIIIAET MOJOBUHBI €ITMHHIIBI pa3psiia, COOTBETCTBYIOIIETO MIIAAIICH
coxpansiemoit udpe? OTBETHI:

1. Yceuenune

+2. IIpaBunbHOE OKpYyTIICHUE

Bonpoc 16. Kak onpenensiercss IOrpeuHocTh NPaBUILHOTO OKPYIJICHUS BEIIECTBEHHOTO YUCa B
OBM? OtBertsl:

1. PaBHa moTOBMHE €TMHUIIBI pa3psiia, COOTBETCTBYIOIIETO MIIaAIICH coXxpansemon nudpe?

+2. MeHblie WK paBHA MOJOBUHE €MHUIIBI pa3psiaa, COOTBETCTBYIOIIETO MIIAJIIIEH cOXpaHseMoi
nudpe?

3. MeHbllle win paBHa €IMHUIE pa3psaa, COOTBETCTBYIOIIETO MIIAAIIEH coXpaHseMon mudpe?

4. MeHnbIle eMUHAIIBI pa3psiaa, COOTBETCTBYIOMIETO MIIAIICH coXpaHseMon mudpe?
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Bonpoc 17. Yto BausieT Ha OTHOCUTEIBHYIO OTPEIIHOCTh OKPYTJIEHUS BEILIECTBEHHOI'O Yncia B
OBM? OTBeTHI:

1. XapakTepucTuka yucia

2. [Topsinok ymucna

+3. ManTucca uncia

Bonpoc 18. Ot yero 3aBUCUT BeTUYKMHA a0COTIOTHOM IMOTPEIIHOCTH OKPYTJICHHS BEIECTBEHHOTO
yucna B OBM npu ucnons3oBanun yceueHusi? OTBETHI:

+1. 3HaueHHEe XapaKTEepUCTUKHU YHCiIa

2. 3Hak uncna

3. 3HaueHNe MaHTUCCHI YUCIIa

Bonpoc 19. Ot 4yero He 3aBUCHT BeIUYHHA A0COTIOTHON MOTPEIIHOCTH OKPYTJICHUS BELIECTBEHHOTO
yucina B OBM? OtBetsr:

1. 3HaueHune XxapakTepUCTUKU YHCIIa

+2. 3Hak yncna

+3. 3HaueHre MaHTUCCHI YHCia

Bonpoc 20. YxaxuTe 1eib, KOTOpas MpecieyeTcs MpH XpaHSHUH TOPsI/IKa BEMIECTBEHHOTO YUCIIa B
cMelleHHOH Gopme (B BUJIe XapakTepucTUKn)? OTBETHI:

1. YMmenbiieHne 00beMa 3aHUMAEMON aMsATH

+2. YckopeHue BbINOJIHEHUS ONepaliii ¢ BEIECTBEHHBIMU YHCIaMU

3. YMmeHblIeHNnE a0CONIOTHON OTPEIIHOCTH IPU OKPYIJIEHUU

4. YMeHbILIICHHE OTHOCUTENIbHON IOIPEIIHOCTU IIPU OKPYIJICHUH

Bonpoc 21. Yem 00ycnoBiieHa BO3MOXXHOCTb CUTYyallud BOSHUKHOBEHUS MALLIMHHOTO HYJIS IPU
OKpPYTJIEHUU BEIIECTBEHHOro uncia B OBM? OTBeTst:

1. XpaHeHueM nopsizika yuciaa B CMEIEHHOH Gopme

2. OrpaHn4eHHOMN pa3psIHOCTHIO MAHTUCCHI YHCIIa

+3. XpaHeHneM MaHTHCChI YUCIIa B HOPMAIM30BaHHOM BUJIE

TunoBbie NMPAKTUYICCKUE 3alaHUSA

3amanue 1. Pa3paboTarh alropuT™ pelIeHHUs] CUCTEMbI JTUHEHHBIX alreOpanyecKux ypaBHe-
Hui. [IpssMoil xon1 peann3oBaTh MyTeM MpeoOpa3oBaHUs PACHIUPEHHON MAaTPHUIlBI KO DUITUEHTOB

all a12 e aln al, n+l
A'= aZl a22 a2n a‘2,n+l
anl a'n2 ann an,n+1

no cinexyronmm popmynam. Ha k-m mare, rae k= 1,2,..., n-1, cHavasa BEIYUACISIOTCS DJIEMEHTHI K-
CTPOKH:

_ Ak (k-1) -
Cy=ay [ay (4 =k+1, k+2,..., n+1),
a 3aTeM OIPECACIIAOTCA 3JICMEHTBI BCEX CTPOK, KOTOPBIC PACIIOIOXKEHBI HUXKE K-it CTPOKH:

al) =al™ —alMC, (i=k+l, k+2,...,n; j=k+1, k+2,..., n+l).

PacuetHbie popmysbl 00paTHOTO X012 UMEIOT BUI:

Xn = Cnn+1/ Cnn; Xi = Cips+t - Zn: Cinj (I =n-1,n-2,..., 1),

j=i+l

rmue Cij = ai(j"_l) - UTOTOBBIC 3HAUCHUS DJIIEMEHTOB MaTPHUII A'.
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3ananue 2. Pa3paboTarh anropuT™m peanu3aluu npsMoro xoaa merona ['aycca ¢ BbiOopom
[JIaBHOT'O 3JIEMEHTA IyTeM MpeoOpa3zoBaHusl paCIIMPEHHON MaTPUIIbl KOOPPHUIIEHTOB

all a'12 b a’ln ai n+l
A'= a21 a22 a2n a2,n+1
an1 a'n2 a'nn an,n+1

no cieayronmm popmynaam. Ha k-m mare, rae k= 1,2,..., nN-1, cHavaja BEIYUCIISIOTCS JIEMEHTHI K-
CTPOKH:

kD) y kD) (=
Cy=ay [ay ( = k+1, k+2,..., n+1),
a 3aTCM OIPCACIIAIOTCA 3JICMCHTBI BCEX CTPOK, KOTOPBIC PACIIOIOKCHBI HUKC K-t CTPOKHU:

al) =al ™ —alC, (i=k+l, k+2,...,n; j=k+1, k+2,..., n+l).

3ananue 3. Pazpabotars anroputm nonydenus: LU-paznoxenus matpunbl A K03phUIMeHTOB
CUCTEMBI JINHEHHBIX alredpandyeckux ypaBHEeHuUH, cornacHo kotopomy A = LU, raoe

I, 0 0 .. O 1 u, Uz . Uy,
L=fl 1 O .. O U= 0 1 Uy ... Uy,
I IV S I 00 0 . 1

C‘II/ITaTb, 4TO JJICMCHTBI MAaTPUIIbI U IMOJIYy4YCHBI B PE3YJIbTATC MIPAMOTO X04a U ABJIAIOTCS HUC-
XOOHBIMH JAHHBIMH, a 3JICMCHTBI MAaTPHUILbL L BEIUHCIISAIOTCS CJICAYIOIUM o6pa30M:

-1
li=an (i=12..,0) lj=aj- Shug (i=12..,0j=23,.. ).
k=1

3ananue 4. PazpaboraTh anroputM pemieHus cucteMbl AX = D JIMHEHHBIX alreOpandecKux
ypaBHeHU MeTooM LU-pa3ioxkeHus, KOTOpbIi CBOJUTCS K PELICHHUIO ABYX CHCTEM

Ly =b; UXx=Yy
C TPEYyroJIbHBIMH MaTpUIIaMH K03 PUIIMEHTOB

I, 0 0 .. O 1 U, Uz .. Uy
L=fl 1z O .. O U= 0 1 wuy Uy,
I IV I 00 0 .. 1

Cumnrate, uto LU-pasnoxenue noiaydeno, a Mmatpuibs! L 1 U SBIsSIOTCAS MCXOAHBIMU JaHHBI-
mu. PacuetHbie popmyssl 1uis pemieHus cucteMbl Ly =b umeror Bu:

i1 .
y,=b/l; =(bi_jz:l|ijyj)/|ii (i=2,3,...,n).
Cucrema UX = Y pemaercs cnemyrommum o6pazom:

Xo =Yn: X =Y~ i upx; (I=n-1,n-2,..1).

j=i+l

3amanue 5. Pa3paboTaTh airOpUTM BBIYUCICHUS OTIPEICTUTEINS

a'11 a12 a:l.n
D_|8n ap - &,
a, a, - a,

metosiom [aycca. Mcnonbsosats popmyny D =(-1)°a,alal?...al"™, rne al™ - rnasuble snemen-

THI IpsiMOTO Xoxaa Merona ['aycca (K = 1,2,..., N), S — YKHCIO MEPECTAHOBOK CTPOK, 00ECIICUMBAIOLITHX
BBIOOP HEHYJICBBIX TJIaBHBIX 3eMeHToB. Ha K-M mare mpsimoro xoxa (rme k = 1,2,..., n-1) cHayana
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BBIYUCIISIFOTCS] QJIEMEHTHI K-i CTpOKH:
— k1) (k1) i —
Cy=ay lay ( = k+1, k+2,..., n+1),
a 3aTeM OIPEEIIIFOTCS AIEMEHTBI BCEX CTPOK, KOTOPBIE PACIIONOKEHBI HIKE K-i CTPOKH:
k k-1 k-1 H— -
al) =af P —alCy (i=k+l, k+2,...,n; j=k+l, kt2,..., n+l).
3ananue 6. Pa3paboTarh anroput™ BeIumcieHus oopatHoi Matpunbl A1 = X = [Xij]nxn MeTO-

nom [aycca. Mcnons3oBath paBeHcTBO AX = E, rne E — equanunas marpuna. Cuaurarh, 4TO METOJ
["aycca yxe peain30BaH B BHJIE TIOIPOTPAMMBbI, KOTOPYIO HEOOXOAMMO UCTIOIh30BATh.

3amanue 7. Pa3paboTaTh anropuT™ BhIUMCIEHHS 06paTHOH MaTpuisl A1 = X = [Xij]nxn MeTO-
nom LU-paznoxenus. Mcnonb3oBathk paBenctBo AX = E, rae E — enunnunas marpuna. Cuurarp, 4yTo
nporieayps! monydenns marpuit L u U, a Taxoke peurenns cucteM Ly =bu UX =y, yxe peanu3osa-
HBI B BHJIE TIOJIIIPOTPaMM, KOTOPbIE HEOOXOAMMO UCTIOIb30BaTh.

3ananue 8. PazpaboTaTh alrOpPUTM PEIICHUS CUCTEMBI JIMHEHHBIX aNreOpandecKux ypaBHeE-
HUU
a X, +a,X, +...+a,X, =b;
Xy + 8y Xp ot By Xy =y
A X +a,X, +..+a,X, =b,
METO/IOM ITOCIIeA0BATENbHBIX MPpHOMmKeHnid SIkoou. Mcmonb30BaTh pacueTHyIo GopMyiTy
(K) STV N () i
=0 -2axy 7 - X axj )a  (i=12,...,n),
j=1 j=i+l
U YCIIOBHE OKOHYAaHUS UTepalui
max ‘xi‘k) - xi(k’l)‘ <g (i=1n),

e K— HOMCEp UTCpAllUH, € - 3aJlaHHaA IMOTPCUIHOCTb pEC3yJIbTaTa.

3a,Z[aHI/Ie 9 P33pa6OTaTL anropHTM peIJ_IeHI/ISI CHUCTCMBI HHHeﬁHBIX aJ'II‘e6paI/I‘leCKI/IX ypaBHe—
HAN
X, +a,X, +...+a,X, =b;
Ay Xy + 85X, +..+ 8y, X, =D,;
A X +a,,X, +...+a,,X, =b,
metozaoM 3eitnens. Mcnonb3oBate pacueTHyI0 GopMyiTy
k id K n k-1 .
= -2ax - > ax{P)/a;  (i=12,...,n),
j=1 j=i+1
Y yCIIOBUE OKOHYaHUS UTEpaui
max ‘xi(") - xi(k‘l)‘ <g¢ (i=1n)

rie K — Homep utepanuu, € - 3aJaHHAast IOTPEIIHOCTh PE3y/IbTaTa.

3aganue 10. Pa3pabortarth anropuTM yTOUHEHHs KOpHEW HenuHeiHoro ypaBHenus f(x) = 0
METOJIOM TIOJIOBMHHOTO JieJieHus. KopeHb oTneneH u HaxoquTcsl Ha otpeske [a, b], Heooxomumas mo-
TPEIIHOCTh Pe3yJbTaTa paBHa €.

3aganue 11. Pa3pabortarth anropuTM yTOYHEHHs KOpHEW HenuHeiHoro ypaBHenus f(x) = 0
METOJIOM KacaTelbHbIX. KOpeHb OT/ieNneH M HaxoJuTcs Ha oTpeske [, b], 3amanHas morpemHocTh
pesynbTata paBHa €. HawanpHoe mpuOnmkenue Xo € [@, D] m0mkHO yHOBIETBOPSATH YCIOBHIO
f(xo0)f"(Xo0) < 0, pacueTHas popmyia MeTOIa UIMEET BUI:

Xi = Xi-1 - f(Xi-))/[f(Xi-1), 1=1,2,....

14



CunrtaTh, 4TO Ul BBIYHCICHUS MMPOU3BOJIHON HMCIOIB3YETCSl TOTOBAs MOANPOrpamMma, KOTO-
pyro pa3zpabareiBaTh HE TpeOyeTcs.

3aganue 12. Pazpaborarh anroputM yTOYHEHHs KOpHEW HenuHeiHoro ypaBHenus f(x) = 0
metoioM Xopa. KopeHb oTaeneH u HaxoAuTest Ha otpeske [a, b], 3agannast morpemHocTh pe3ynbraTa
pasna &. Eciu f(b)f"(b) > 0, To ucnonw3yercs pacuernast popmyia

X, = xi_l—& f(x,); X=a 1=12,..,
f(b) - f(x.)
eciu f(a)f'(a) > 0, To popmyina
X =%, ——— T8 g ) xe=b; i=12,....
f(xi)—-f(a)

CuuTath, 4TO Ui BHIYMCICHUS MPOU3BOIHON HCIIOIB3YETCS TOTOBAs MOANPOrpaMma, KOTo-

pyro pa3zpabareiBaTh HE TpeOyeTCsl.

3amanue 13. Pazpaborarh alropuT™ yTOYHEHUs KOpHEH HennHelHoro ypaBHenus f(X) = 0
METOZIOM HOCIIeI0BATeNbHbIX pHOIIKeHuid. KopeHb oTieneH u HaxoauTes Ha oTpeske [a, b], 3a-
JIaHHasl IOTPEIHOCTh Pe3yJbTaTa paBHa €. J{JIs 3aBepLIeHUs UTEpallMii MCIOIb30BaTh CIIEAYOIIee
yCIIOBHE!

1:q e §-= Xi = Xia
Xig = Xz .

X =X 4| <

3ananue 14. Pa3paboTaTh aaropuT™ peIieHUs CUCTEMbI HEIMHEHHBIX YpaBHEHUM
X =@y (X, Xg000 X0 )3
Xo = g (Xp) Xg 0000 Xp);
Xn = ('pn (X].’ XZ L Xn)
METOIOM IPOCTOi uTeparuu. Mcrnoap30Barh CIeayIoiee YCI0BHe OKOHYAHMS UTEpALU il
max ‘xi(") —~ xi("‘l" <0le (i=1n)

3amganue 15. Pa3paboraTh aqropuT™M BBIYHCICHUS MPUOIMKEHHOTO 3HAYCHUS (DYHKIIHH, 3a-
nanHou tabmuueit yi = f(xi), i =0,1,..., n, wig 3HaYeHus aprymenta Z € (Xo, Xn) ¢ MCIOJIb30BAHHEM
MHTEPIOISIMOHHON (hopMyiibl Jlarpanxka:

L. (X):Zn:yipi(n)(x); Pi(")(X): (X=X )(X = X))o (X = X J(X = Xig)- (X=X, ) _
i=0 (Xi - XO)(Xi - Xl)"'(xi - Xi—l)(xi - Xi+1)"'(Xi - Xn)
3amganue 16. Pa3spaboraTh aaropuT™M BBIUYHCICHUS MPUOIIKEHHOTO 3HAYEHUS (DYHKIIUH, 3a-

nanHou tabmuueit yi = f(xi), i =0,1,..., n, Wig 3HaYeHus aprymenta Z € (Xo, Xn) ¢ MCIOJIb30BAHHEM
MHTEPIOJISIIIMOHHON CXeMbl DNUTKEHa:
1 |P LX) X, =X 1 X =X
Pragn( =t hmns) 07 p g LY %X
Xn - XO 1,2,3,...n (X) Xn —X Xi+1 - Xi yi+1 i+l

VYcnosue 3aBepuieHus Beraucieruii: |Po1,.. k(X) — Po,.. k+1(X)| < &.

3amganue 17. Pa3paboTaTh alrOpuTM BBIYMCIICHUS MPUOIMKEHHBIX 3HAYCHUHN MMEPBOM MPOM3-
BOJIHOM (QyHKITNH, 3agaHHoN Tabmumei Yi = f(Xi), 1 =0,1,..., n, w1 KoTopoit Xo < X1 < ...< Xn, a pas-
HOCTh MEXJy COCEJHUMHM 3HaYeHusiMH aprymenta h = Xi — Xi-1 (i = 1,2,..., N) ABJIIE€TCS MOCTOSIHHOM.
Hcmons30Bath GOPMYITy Ha OCHOBE JIEBBIX KOHEUYHBIX Pa3HOCTEH:

AV.
y(x)~ 2L Ayi=yi-yia

h
3amanne 18. Pa3paboTarh anropuT™ BBIYUCICHHS MPHOIMKECHHBIX 3HAYCHUH MEPBOU TPOH3-
BOJIHOW (yHKIUH, 3aaHHoN Tabmuiei Yi = f(xi), 1=0,1,..., N, s koTopoii Xo < X1 < ...< Xn, a pas-
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HOCTb MKy COCETHHMHM 3HauCHUsIMH aprymenta h = X — Xi-1 (1 = 1,2,..., N) IBIAETCS MOCTOSHHOM.
Hcnonb30Bath GOpMYIly Ha OCHOBE MTPABBIX KOHEYHBIX pa3HOCTEH:

y’(xi)z %; AYi = Yis1- i,

h
3amanue 19. Pa3paboTarh anropuT™ BBIYUCICHHS MPUOIMKECHHBIX 3HAYCHUH MEPBOU MPOU3-
BOJIHOM (QyHKIUH, 3aganHon Tabmumei Yi = f(xi), 1 =0,1,..., N, s KoTopoii Xo < X1 < ...< Xn, a pas-

HOCTh ME@XJy COCEJIHUMH 3Ha4eHUsiMH aprymenta h = Xj — Xi-1 (i = 1,2,..., N) sABJISI€TCS MOCTOSIHHOM.
Hcnonb3oBath GopMysly Ha OCHOBE LIEHTPATbHBIX KOHEYHBIX Pa3HOCTEH:

y’(xi ) ~ %; AYi = Yi+1 - Vi1,

2h
3amanue 20. Pa3zpaboTaTh adropuT™M BBIYMCICHUS MPUOIMKEHHBIX 3HAYCHUH BTOPOW MPOM3-
BOJIHOM (QyHKIUH, 3aganHon Tabmumei Yi = f(xi), 1 =0,1,..., n, s KoTopoii Xo < X1 < ...< Xn, a pas-

HOCTh ME@XJy COCEJIHUMH 3Ha4eHusiMU aprymenta h = Xj — Xi-1 (i = 1,2,..., N) sBJISI€TCS MOCTOSIHHOM.
Hcnonb3oBath GOpMYIIbI HA OCHOBE JICBBIX U IPABBIX KOHEYHBIX PA3HOCTEIH:

" A:. ’ ! /. ’ 1 1+ I ’ 1 1
Y(Xi)zTy1 AYi = Yia — Vi Yi+1=y(|+1) Y1h L 1Yi:y(xu) % hyl'

3amanne 21. Pa3paboTarh anropuT™ BBIYHCICHUS MPHOIMKEHHOTO 3HAYEHUS OTIPEICIIEHHOTO
MHTETpalia o KBaJApaTypHOU (popmyIie EeHTPATbHBIX IPSIMOYTOJIbHUKOB:

lj)f(x)dth_anf(xifﬁh/Z); h=(b - a)/n.

3aganue 22. Pa3paOoTaTh arOPUTM BBIYMCIEHUS TPUOIMKEHHOTO 3HAUEHHSI OIIPEEIEHHOTO
MHTETpaJla o KBaapaTypHOU (popmyie Tpaneuuii:

tff(x)dth[w Zf(x)}; h=(b-a)/n.

3amanue 23. Pa3paboTarh anropuT™ BBIYHCICHUS MPHOIMKEHHOTO 3HAYEHUS OIIPEICIIEHHOTO
UHTEerpajia no kpaaparypHoit ¢popmyne CumicoHa:

kff(x)o|ng[f(x0)+ F(%,)+4% F (% 1,) +25 F(6)]; h=(b-a)m; Xiwz = X1 + W2,

3ananue 24. Pa3paboTarh alropuT™ BBIYMCICHUS MPUOIMKEHHOTO 3HAUEHUS OTIPEIeIEHHOTO
UHTErpaja mno KBaaparypHoi gpopmymne CumricoHa (i 4eTHOTo 4ucia N):

b h m m-1
[ f(x)dx = §[f (%) + T (X)) +42 T (X5 1)+2> T (X5)]; h=(b-a)n.
a i=1 i=1
3az[aHHe 25. P33pa6OTaTB aJ'IFOpI/ITM BBIYHUCJIICHUS 3HAUCHUA onpe,ueneHHoro I/IHTeraJ'Ia

I:Tf(x)dx

C 3aJIaHHOM NOTPEIIHOCTBIO PE3yibTaTa € HA OCHOBE METOJA JABOMHOTO nepecuera. s 3aBeplueHus
UTEpalMii UCIIOIb30BaTh YCIOBHE HA OCHOBE MpaBuia PyHre:

—1(h/2) <¢.

Onpenenenue npubamkeHHbix 3HadeHuii uarerpana I(h), 1(h/2) ¢ marom h = (b - a)/n u h/2
COOTBETCTBEHHO BBITIOJHSIETCSI OOpallleHHeM K TOTOBOW IMOANPOrpaMMe, B KOTOPOW pearn30oBaHa
KBagpaTypHas (hopMyJia, UMEIOIIast MOPSI0K TOYHOCTH K.
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TunoBbie TeopeTHYECKHE BONMPOCHI

MaremaTuyeckue MOACIN TEXHUYSCKUX 00BEKTOB 1 BEIYUCIUTEIIbHBIC 3a0a9H.
Oco0eHHOCTH MHKEHEPHBIX 3ajay U 3Tallbl UX peleHus Ha OBM

Pa3paboTka MaremMaTnuecKuX MOJIENeH 3a1a4, pemaemMbix Ha 9BM

W cTouHMKY 1 BUJIBI OTPEIIHOCTEN TP YMCICHHOM PEIICHUN WHKEHEPHBIX 3a]1a4
AOCOJIIOTHBIC ¥ OTHOCUTEIIbHBIC TTOTPEITHOCTH MPUOIMKEHHBIX uncel. [IpaBuna okpyrieHus
[TorpemHOCTH CyMMBI ¥ PA3HOCTH MPUOIMKEHHBIX YHCEI

[TorpentHoCTH MPOU3BEACHHS U YaCTHOTO MTPUOJIMIKEHHBIX YHCEeT

[Morpemnoctu GyHKIMNA TPUOTMKEHHBIX apPTyMEHTOB

OOparHas 3a7a4a TEOPUHU OTPEITHOCTEH

. [IpeacraBienue yucnoBbIX JaHHBIX B OBM
. BiusiHre MamuMHHOTO MPEJICTAaBICHHS BEIISCTBEHHBIX YMCEN HA BBIYMCIUTEIBHYIO TOTPEI-

HOCTb
KOppeKkTHOCTh BBIYMCIINTENBHON 3aa4n

OO0yCOBIECHHOCTh BBIUUCIUTEIHHON 33241

OcCHOBHBIE KJIAaCChl BBIUUCIIMTEIBHBIX METOOB, IPUMEHSIEMbIX [UIsl PEIICHUS MHKXEHEPHBIX
3a1a4y

OcHOBHBIE TpeOOBaHUS K BBIYMCIUTEIbHBIM alroputMaM. KoppekTHOCTb BBIYHMCIUTEIBHOTO
anropurma

OcHOBHBIE TpeOOBaHUS K BBIYUCIUTEIBHBIM AJITOPUTMaM. DKOHOMUYHOCTb BBIYMCIUTEIbHO-
ro ajJropuT™Ma

OOmast XapakTepuCTUKa 33Ja4d U METOOB pEIeHHs] CUCTEM JIMHEHHBIX aiaredpanyecKux
ypaBHEHUI

Merton ["aycca perienust cucteM JUHEHHBIX alre0pandeckux ypaBHEHHM

LU-paznoxxenne n Moaudukanuu Metona l'aycca pemieHus cucteM JMHEHHBIX anredpanye-
CKHMX ypaBHEHUU

Brruncienue onpeaenureneit

Beruucnenue oOpaTHbIX MaTpHIL

OO0ycOBIEHHOCTD 33/]a4M PEIIEHUs] CUCTEM JTMHEHHBIX aIre0panyecKux ypaBHEHUN
HTepanioHHbIE METOJIbl PELICHUS CUCTEM JIMHEHHBIX ajaredpanyeckux ypaBHEHHI. MeTomabl
SIxo0u u 3eligens.

Onpenenenne COOCTBEHHBIX 3HAUCHUH U COOCTBEHHBIX BEKTOPOB MATPHUIL

Otanbl penieHys] HeIMHEHHBIX ypaBHEHUN. MeTobpl MOJOBUHHOTO JENEHUsl U IOCIeq0Ba-
TEJIbHBIX MPUOIMKEHUH

Oransl pelieHns HelMMHEWHbBIX ypaBHEHU. MeTo1bl XOp/1 U KacaTeabHbIX

OTaInsl pelIeHns CUCTEM HEIMHENHBIX ypaBHeHHH. Meton HeroToHa

[TocTaHOBKa 3a/1a4M ¥ CPABHUTEIbHAS XapaKTEPUCTUKA METOJI0OB MHTEPIIONALUN (YHKIUI
ITonmunomuanbsHas uaTepnonsuusa. Popmyia Jlarpanxka

[TonuHoMuanbHast HTEpHONALMSA. MeToa DiTkeHa

ITonmnuaomuansHas uaTepniossnus. @opmyisl HeroTona

[TonnHoMManbHass uHTEpnoasaund. MuTepnonsunonHelii MHOrowieH HprooToHa ¢ pasjneneH-
HBIMU PAa3HOCTSIMU.

KycouHo-nmommHOMHANIbHAS. HHTEPIIONALUSA. FIHTEpIOIAINOHHBIN MHOTO4JIEH DpMHUTA
KycouHo-nonnHomMuaibHas uHTEpnosuus. MaTeprnonsauys crjiaiHamMu

Brruncienre nponu3BOIHBIX MO ONPEIEIEHUIO U ¢ TOMOIIBI0 KOHEYHBIX PA3HOCTEN
Brluncnenue npon3BOAHBIX HA OCHOBE HHTEPIOJLIMOHHBIX MHOIOYIEHOB Jlarpanxa
YucnenHnoe unterpupoBanue. Kaaparypusie (opMyIibl NpSMOYTroJbHUKOB U Tparenuit
Yucnennoe unrerpupoanue. KBagparypnas ¢popmyna Cumicona
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

23.

24.

25.

26.

Yucnennoe uHTerpupoBanue. OLEHKHU MOTPEITHOCTEH KBaAPATYPHBIX (POPMYI M TOCTPOCHUE
BBIYUCIUTEIBHBIX MTPOLEYP

YucneHnHoe penieHne 00bIKHOBEHHbBIX AU depeHnanbHbIX ypaBHEHU MeTojoM Dilepa
MouunupoBanHbelid MeTON Diliiepa pelieHns OOBIKHOBEHHBIX IU(p(epeHIHAIBHBIX YpaB-
HEHUU

UucnenHoe pemieHHEe OOBIKHOBEHHBIX IU(EpeHINaIbHBIX ypaBHEHUH MeTonoMm Pynre-
Kyrra

3agaua cpeIHEeKBAPATHIHOTO MPHOIKeHU QYHKIMNA. MeTol HAUMEHBIIUX KBaPaTOB

TunoBble BOIIPOCHI K IPAKTUYE€CKUM U J'IaﬁOpaTOPHLIM 3aHATHAM

Kakue uCTOUHMKY U BUJIBI TOTPEIIHOCTEN BIUSAIOT HA PE3YyNbTaThl BIYMCIEHUN Ha DBM?
Kak onpenenstorcst abcomntoTHas U npesenbHas adCOM0THAs MOTPEIIHOCTH MPUOIMKEHHOTO
qucia?

Kak onpenenstorcss OTHOCHUTENIbHAS U HpefesibHas OTHOCUTENbHAsl MOrPEIIHOCTH MpHOIH-
YKEHHOT0 yucia’?

Kak onpenensitorcs 3Havamiast 1 BepHas HU(pbl NpUOINKEHHOro yrcia?

KakuM 00pa3oM MOrpenrHOCTh NPUOIMKEHHOTO YHWCIIAa 3aBHUCHT OT KOJHYECTBA BEPHBIX
uudp?

[To xakuM npaBuUiIaM IPOU3BOAUTCS OKPYIJIEHUE BEIIECTBEHHbBIX YUCEN?

Kak BBIUMCIIAIOTCS TOTPEIIHOCTH CYMMBI M pa3HOCTH MPUOIMKEHHBIX YKcen?

Kak BBIUMCIIAIOTCS TIOTPEIIHOCTH TIPOU3BENECHUS U YACTHOTO MPUOIMKEHHBIX YHCEN?

Kak Bbluucisercst morpemHocTb (GyHKIUM OJHOW MEPEeMEHHOM Juid NpUOIMKEHHOro apry-
MeHTa?

Kakum o0Gpa3zom onpenensercst orpelHocTb (PyHKIUN HECKOJIBKUX apIyMEHTOB?

B gem 3akioyaercst oOpaTHast 3a/1a4a TEOPUU TOTPEIIHOCTEH?

B kakom ciyuae cucrema JUHEHHBIX areOpandyeckux ypaBHEHUN UMeEeT €AMHCTBEHHOE pe-
nienue?

Kak MoxHO Kiaccu(UIUpOBaTh CYLIECTBYIOIINE METOABI PEIIEHUS CUCTEM JIMHEWHBIX al-
reOpanveckux ypaBHEHUN?

B gem 3akmrouaercsa nnes merona ['aycca?

CxonpKko utepanuii TpedyeTcs 11 npsaMoro xoaa meroaa ["aycca?

[Touemy npu uCHOIB30BaHMU MeTOJA ['aycca 3HaUEHUS KOPHEH BBIYHCISIOTCS B IOPSAIKE,
00paTHOM UX HyMepanuu?

B gem 3akmrogaerca merton LU—pa3nokeHus 1 KakOBBI €r0 IPeUMyIecTa?

Kakwue sTansl BKItO4aeT MeTOJ NMPOroHKu? J[ist pemeHuss Kakux CUCTEM YpaBHEHMH OH INpH-
MeHsEeTCS?

3a cYeT Yero JOCTUraeTcsl HU3Kasi BBIYMCIUTENbHAS CII0KHOCTh METO/Ia IIPOTOHKU?

ITpu KakuX yCIOBMSIX BBIYMCIEHUS 11O METOAY ITPOTrOHKH TapaHTUPYIOT MOITYYEHHE pe3ybTa-
Ta?

Kakne 0coOeHHOCTH MMEIOT UTEpallMOHHBIE METOJbl PEIIeHHs] CUCTeM JIMHEWHBIX ypaBHe-
HU?

Kakum o6pa3omM cuctema TUHEHHBIX alnredpanyeckux ypaBHEHHI MPUBOJUTCS K HOPMAJIbHO-
My BUIy?

Yro moHMMAeTcs MOJ CXOJUMOCTBHIO UTEPALMOHHBIX MPOLECCOB sl METOJI0B SIkoOu U 3ei-
nemns’?

Kak mnokazaTe CXOOUMOCTb MTEPALMOHHBIX METOJOB U CHCTEMbI JIMHEWHBIX YpaBHEHUH,
MIPUBEACHHON K HOPMAJIbHOMY BUY?

B ueMm 3aknrodaroTcs NpeuMyIECTBAa U HEAOCTATKU MPSMBIX U UTEPALlMOHHBIX METOAOB pe-
HICHUSI CUCTEM JIMHEHHBIX aJireOpandyeckux ypaBHEHUN?

Kak onpezensiercs norpemHocTs NpUOIMKEHUN KOPHEH, MOTy4YeHHBIX ¢ MOMOIIIBIO UTEpALU-
OHHBIX METOJIOB PELICHUS] CUCTEM JIMHEWHBIX YpaBHEHU?
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37.
38.

39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.

Kakune cBoiicTBa onpenenuTesed UCIONb3YIOTCS MPU UX BBIUMCICHUU METOJAMH BBIYMCIIN-
TEJTbHON MaTEMaTUKH?

Kaxkoii MeTo1 UCTI0JIB3YETCS MPU BBIUUCICHUHU ONPEICIUTEIICH?

Kak Beruncisiercs oOparnas Mmarpuna? Kakue MeToasl MOTyT UCIIOJIB30BaThCsA?

W3 kakux 3TanoB COCTOUT MPOLECC MPUOIMUKEHHOTO PELICHUS HETUHEHHBIX YpaBHEHU?

UYro takoe kopeHb ypaBHenus f(X) = 0 u kak oH onpenesnsercs rpadpudecku?

Kakue meTonpl oTaeleHUsI KOPHEW HEIMHEHMHBIX YpPaBHEHUH HMCIIOJIB3YIOTCS B MHXKEHEPHOU
paKTHKe?

Kak onpenensercs norpemHoCTs BBIYUCICHUN TP YTOYHEHUN KOPHEN HEJIMHEWHBIX ypaBHE-
HUN?

IIpu Kakux yCIOBHSIX MOYXKHO HANTH KOPEHb YPaBHEHHUSI METOJOM IOJIOBUHHOTO JACJICHUS?
Kak ¢opmynupyroTcsi ycnoBHs 3aBEpUICHUS MTEPAMOHHBIX MPOIIECCOB B METOJAaX YTOYHE-
HUSI KOPHEN HEJIMHEHHBIX YPaBHEHUNA?

Kak ocymecTBiisieTcsi BBIOOp Ha4aJbHBIX MPHOIMKEHUN KOPHEH B METOAax XOpJ, KacaTelb-
HBIX ¥ IPOCTOM UTEpAIUn?

[Touemy mMeron xopz siByisieTcst 60s1€€ ObICTPBIM, YEM METO]I IIOJIOBUHHOIO JAEIEHUs?

KakoBbI cpaBHUTENIbHBIE XapaKTEPUCTUKU METOJIOB YTOUHEHUSI KOPHEN YPaBHEHUH 110 CKOPO-
CTH CXOJIMMOCTH, YHUBEPCAIBHOCTHU U CJI0KHOCTH pean3auun?

B ueM 3akinroyaeTcss reOMETPUUYECKUM CMBICT METO/1a TPOCTOM UTepanuu’?

Kak onpenenstoTcst yciaoBHs CXOAUMOCTH METO0/1a IPOCTON uTepanun’?

M3 kakux 3TarnoB COCTOUT MPOIecC MPUOIMKEHHOTO PEIICHUsI CUCTEM HEeTMHEHHBIX ypaBHe-
HUN?

Kakum oOpa3om peanusyercss rpauueckuii METOJ JIOKAIU3aUU KOpHEW MpH PEUICHUH CH-
CTEMBI JABYX HEJIMHEHHBIX YpaBHEHUI?

Kakum 00pa3zom oIleHMBAaeTCS MOTPEUIHOCTh MPUOIMKEHHBIX PEIICHUH, MOJIy4aeMbIX MpU
MCII0JIb30BaHUU METOOB ITpocToi urepaunuu u Herorona?

Kak onpenensitorcst yciaoBusi CXOJAUMOCTH METO/A MPOCTOW UTEpALMU MPU PELIEHUU CUCTEM
HEJIMHEWHBIX ypaBHEHUIN?

Kaknum o0pa3oM nosmydeHs! pacueTHsle popMyssl MeToaa HeloToHa 11 peleHus cucTeM He-
JMHEHHBIX YpaBHEHUN?

Kak Bprumcnsercs HopMa MaTpuibl SIkoOU MpH OLlEHKE CXOJMMOCTH METO0J1a MPOCTON UTepa-
uuu?

Kakne ocoOeHHOCTH MMeeT YIpoIleHHbIH MeToa HproToHa U1 peleHns cucTeM HeJIUHe-
HBIX YpaBHEHHUH U KaK OHU BIUSIOT HA CKOPOCTh CXOUMOCTHU?

Kak Bb100p Ha4yaabHOTO MPUOIMKEHUS BIUSAET Ha CXOAUMOCTh METOAOB YTOUHEHHSI peIlIeHHUH
JUTSL CUCTEM HEJTMHEWHBIX YpaBHEHUIT?

KakoBbI CpaBHUTENBHBIE XapAKTEPUCTUKU METOAOB NMPOCTO uTepauuu u Herotona miis pe-
HIEHUsSI CUCTEM HENMHEWHBIX YPaBHEHUH 10 CKOPOCTH CXOAMMOCTH, YHUBEPCAJIbHOCTU U
CJI0KHOCTH peanu3anuu?

Kak onpenensitoTcst yciaoBHs CXOAUMOCTH METO0/1a IPOCTON uTepauun’?

YeMm 00ycioBiIeHa HEOOXOUMOCTh PEILICHHS 3a/1a4i UHTEPIOJISALNN?

Kak ¢popmynupyercs 3agaya HHTEpHIOIALUUU (QYHKIUI?

Kak nHTEepnpeTupoBarth 3aa4y MHTEPIOJALUN T€OMETPUIECKH?

B dyem cmbicn nuHeiHON nHTepniomsauun? Kak ona peanusyercs?

B 4em 3akio4aroTcs JOCTOMHCTBA U HEJOCTATKU UHTEPIIONSAIMOHHON (popmyibl Jlarpanxka?
B ueMm 3akro4aroTcst TOCTOMHCTBA M HEAOCTATKH HHTEPIIOISAIIMOHHON PopMyItbl DiTKeHa?
Kak BBIUMCIIAIOTCS] KOHEUHBIE PA3HOCTH, AJIs KaKUX L€JIel OHU UCIIOJIb3YI0TCA?

Kak BeIuMCIIAIOTCS pa3/iesieHHble pa3HOCTH, I KaKUX 1eJIed OHU UCTIONb3YI0TCA?

B uem 3aki1rouaroTcsi JOCTOMHCTBA U HEAOCTATKA MHTEPHOIAIMOHHBIX (hopmyn HeroToHa amst
PaBHOOTCTOSIINX M MPOU3BOJIEHO PACIIONIOKEHHBIX Y3II0B?

Kak BbINONHAETCS OIIeHKa MOTPEeIHOCTH HHTepHoapoBanus o ¢popmyinam Herotona?
Kakum 06pa3oM BBIUUCISAIOTCS KOOPPUIIMEHTH KyOn4ecKoro MHOrowsieHa pmura’?
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.
77.

10.

11.

12.

13.

B kakux ciaydasx ucnoib3yeTcs uncieHHoe auddepenuupopanme?

Kakum 006pa3oM onpeaensitoTcs MPOU3BOIHBIC ¢ TOMOIIBIO KOHEUHBIX Pa3HOCTEH?

B yem 3axirodaercss TeOMETPUYECKUN CMBICI HUCIIOJIb30BAHUSI KOHEUHBIX Pa3HOCTEN JJisi BbI-
YHUCIICHUS TIPOU3BOAHBIX PyHKIMH?

Kakum 00pa3om ocyliecTBIsSeTCSl BHIYMCICHHE TPOU3BOIHBIX Ha OCHOBE MEPBOM MHTEPHOJIS-
oHHOU opmynbsl Herorona?

Kakum 00pa3oM ocyliecTBiIseTCs BIYUCICHIE MPOU3BOAHBIX HA OCHOBE HHTEPHOISIIMOHHBIX
MHOrOwIeHoB Jlarpanxa?

Kakum oOpa3om mopsiiok MHOrowieHa Jlarpanka BIusieT Ha TOYHOCTb BBIYMCIICHUS MPOU3-
BOJHBIX?

B kakux ciay4asx npuoeraroT K Y4MCICHHOMY UHTETPUPOBAHUIO?

B uem cocTout reoMeTpuUeCcKuii CMBICT KBapaTypHBIX hopmyin?

UYrto noka3pIBaeT OCTATOYHBIN WiIeH KBaApaTypHOUl hopmyIibl?

[Touemy (hOpMyIIBI JIEBBIX U MPABBIX MPSMOYTOIHHUKOB OY€Hb PEKO MCIOIB3YIOTCS IS BbI-
YHCIIEHUS ONpPeeNIEHHOr0 HHTerpaia?

Kakoii reoMeTprudecKii CMBICT UMEET KBajapaTypHass (GopMmysa HEHTPATbHBIX MPSMOYTOJb-
HUKOB?

Kakoli reoMeTpruecKuii CMBICT HMEET KBaJiparypHasi popMmyiia Tpaneuii?

Kakoli reomeTpuueckuii cMbICI UMeeT KBajaparypHas Gpopmyna Cummncona?

Kakoli reoMeTpruecKkuii CMBICT HMeEET KBajparypHas ¢popmyna Herorona?

Kakum 006pa3oM peanusyercs aBTOMaTHUECKUIA BHIOOD I1ara MHTETPUPOBAHUS?

Kakum 00pa3oM OIeHHBAETCS OTPEITHOCTD MPOLIECAYP YUCICHHOTO HHTETPUPOBAHUS ?

TunoBble 3a]aHUA I NPAKTHYECKOH U CAMOCTOATEILHOI padoThl
IIpaxmuueckue 3a0anus

PazpaboraTe nporpamMMmy yTOUHEHHS] KOpHEH HETMHEHHOTO YpaBHEHUS METOJOM MOJOBUHHO-
ro aeneHus cpencreamu nakera MathCAD.

Pa3paborare mporpaMMy yTOUHEHHS] KOpHEH HEJIIMHEHHOTO ypaBHEHHS METOJIOM XOp[ Cpe-
crBamu naketa MathCAD.

Pazpaborare mporpaMMmy yTOYHEHHUs KOpHEW HEITMHEWHOTO ypaBHEHHUs MeTojoM HpioToHa
cpencrBamu makera MathCAD.

Pazpaborare mporpamMmy yTOUHEHHsI KOpHEW HEIMHEHHOTO YpaBHEHMSI METOIOM IPOCTOU
urepanuu cpeactsamu nakera MathCAD.

Peanmn3oBaTte penieHue 3amadu KyCOYHO-JIMHEWHOW WHTEPIOJSALMN CPEACTBAMH IIAKETa
MathCAD.

Pa3paboraTe mporpaMmMy UHTEPHIOJISIHNH CIIJIAfHAMU Ha S3bIKE BHICOKOTO YPOBHSI.
Pa3paborare mporpamMmy omnpeneneHusi COOCTBEHHbBIX 3HAYEHUI MAaTpHIIbl CTEIIEHHBIM METO-
JIOM Ha S13bIK€ BBICOKOI'O YPOBHSI.

Peanu3oBaTth BRIYUCIEHHUN OOpATHBIX MATPHUI] CPEIACTBAMH DJIEKTPOHHBIX TAONHMI[ B IMaKeTe
Excel.

PeanuszoBars npubmmxkenue GyHKIUI 10 METOAY HAUMEHBIINX KBaJpaTOB CPEACTBAMHU DJIEK-
TPOHHBIX TabwuIl B makeTe Excel.

Pa3paboraTe nporpammy omnpesnesneHns cOOCTBEHHBIX 3HaYEHU MaTpPUIIbI CTETIEHHBIM METO-
JIOM Ha SI3bIKE BBICOKOI'O YPOBHSI.

Pa3zpaboTaTe mporpaMMmy pemieHus CUCTEM JTUHEHHBIX anre0pandecKux ypaBHEHHH M0 cxeMme
Xajeukoro Ha s13bIKE€ BHICOKOI'O YPOBHSI.

Pa3zpaboTaTe mporpamMmy pemieHusi CUCTEM JTUHEHHBIX alreOpandecKux YpaBHEHUM METOJI0M
CTATUCTUYECKUX UCIBITAHUI Ha SI3bIKE BHICOKOTO YPOBHSI.

Pa3paboraTs mporpaMMy BBIUKCIICHUS ONIPEIEICHHBIX HHTETPaIOB METOJJOM CTaTUCTHYECKHUX
WCIIBITAHUH Ha SI3bIKE BBICOKOT'O YPOBHSI.
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14.

CoNoORWN

10.

11.
12.
13.

14.
15.
16.
17.
18.
19.

Pa3zpaboraTe mporpammy BBIUKCIEHHS] KPAaTHBIX HHTETPAJIOB METOJOM CTaTUCTUYECKUX HC-
NBITAaHUH Ha SI3bIKE BHICOKOT'O YPOBHSI.

Teopemuueckue 3adanus (memvl pecpepamog)

OreHKa MOTPEIIHOCTeH OKPYTIICHUS I Pa3IMYHBIX ()OPMATOB MPECTABIICHUS BEIICCTBCH-
HbIX yncen B DBM.

BeposiTHOCTHAs OIIeHKA MOTPELIHOCTEH.

Brlunciienre 3HaueHni MOJIMHOMOB 110 cxeMe ['opHepa.

KoppekTHOCTE BBIYMCIUTEIBHON 3a1a4H.

OO0ycIOBIEHHOCTh BHIYUCIUTENLHOM 3a/1a4H.

Y CTOMYUBOCTH BBIYMCIUTEIBHOTO AITOPUTMA.

TpebGoBaHusI K BEIYUCIUTEIBHBIM AITOPUTMAM 110 BPEMEHHU peau3allii U 3aTpaTaM MaMsTH.
Metoabl OIIEHKH BBIYUCIUTEIBHON CI0KHOCTH aITOPUTMOB.

CpaBHUTENBHBIN aHAIN3 BBIYUCIUTENBHBIX AJITOPUTMOB C MOJMHOMHUAIBHON M HKCIIOHEHIIU-
AJIbHBIMH OLICHKAMU BBIYMCIUTEILHON CIOXKHOCTH.

[IpeoOpazoBaHre CUCTEM JIMHEHHBIX alredpandeckux YpaBHEHHMH K BUAY, OOECIEUHBaIOIIIe-
MY CXOIUMOCTh UTEPALIMOHHBIX METOOB PEIICHUSI.

Omnpenenenne cOOCTBEHHBIX 3HAYCHUI MAaTPHUIIbl CTETIEHHBIM METOAOM.

Pemenue cucrem JIMHENHBIX anredpandyeckux ypaBHEHUH MO cXxeMe Xalelkoro.

Pemmennie cucreMm JMHEWHBIX alreOpandyeckux ypaBHEHHH METOJOM CTAaTUCTHUYECKUX HCIIBI-
TaHUM.

Boluncnenue onpeaeneHHbIX HHTErPaIoB METO0OM CTaTUCTUYECKUX UCTIBITAHUH.
Brruucnenue KpaTHBIX HHTETPAIOB METOIOM CTATUCTUYECKUX UCTIBITAaHUM.
Tpuronomerpuueckasi UHTEPHOJIALHUS.

PaBHOMepHOE npubIMKeHne QyHKIHM.

[TporpammupoBanue B nakere MathCAD.

Pemienne MHXEHEPHBIX MAaTEeMAaTHYECKUX 3a7a4 CPEJICTBAMH DJIEKTPOHHBIX TaOIHI[ (Ha MpH-
Mmepe nakera Excel).
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