I[MTPUJIOXXEHUE
MHWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUAA
POCCHNCKOMU OEJJEPAILTNN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICILIET'O ObPA3OBAHUA

«Psi3aHCKUIl rocy1apCTBEeHHbI paguoTeXHUYecKnil yauBepcuretr um. B.®. YTkuna»

Kadenpa «Cuctem aBTOMAaTU3MPOBAHHOTO IPOESKTUPOBAHUS
BBIYUCITUTENBHBIX CPEACTB»

®OH/I OHEHOYHbLIX CPEJACTB

10 JUCLUIIINHE

«BblyucauTeIbHAA MATEMATHKAY

Hanpasnenue noarotroBku
02.03.02 — «®ynnamenTanbHas nvHGOPMATHKA ¥ MH(OOPMALIMOHHEBIE TEXHOIOTHH))

HanpasnenHnocts (mpouiib) NoAroOTOBKH
«McKyCcCTBEHHBIM HHTEIUICKT U HH()OPMAITHOHHBIC TEXHOJIOTHI)

KBanuduxanus BbITyCKHUKA — OaKkaiaBp

®opMbI O0YICHHS — OUHAS

Psazaus 2025



1 OBIME MMOJIOXKXEHUSA

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

[{enb — OLIEHUTH COOTBETCTBHE 3HAHU, YMEHUI U BiIa/IeHUH, MPUOOPETEHHBIX 00Yy4atOIUMCs
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 mpoBoAUTCS B (hopMe TPOMEKYTOUHOM aTTeCTaI|H.

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

2 OIIMCAHME NMOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHUSI KOMIIETEHIIUM

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

1) moporoBhIii yPOBEHD SIBISCTCS 00S3aTEIBbHBIM JJISI BCEX OOYUYAIOIIUXCS 10 3aBEPIICHHH
OCBOCHUS JUCIUTIINHBL,

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

3) OSTaJOHHBIA YPOBEHb XAPAKTEPU3YETCS MAaKCHMAaJIbHO BO3MOYKHON BBIPAKEHHOCTHIO
KOMITETCHIIMI U SBJISIETCS BAXKHBIM KQUECTBEHHBIM OPUEHTUPOM JJISI CAMOCOBEPIIIEHCTBOBAHUSI.

YpoBeHb 0CBOEHHS KOMIIETEHIN, (POPMUPYEMBIX TUCHUTITUHOM:

Onucanue KPUTECPHUEB U HIKAJIbI OHICHUBAHUA TCCTUPOBAHUSA:

IIxaJia oeHUBAHKUS Kputepuii
3 6ama YPOBEHb YCBOEHHS MaTepHaa, MpeayCMOTPEHHOTO ITPOTpaMMOii: IIpo-
(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 Gann YPOBEHb YCBOEHUS MaTepHaa, MpeayCMOTPEHHOTO TPOTpaMMO: 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 M IIKAJIbI OHCHUBAHUA TEOPETUIECCKOT0 BOIIpoca:

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 OHCHUBAHUA IMPAKTUYIECCKOI'0 3a/ITaHUA:

IIkaJia oueHUBAHUSA Kpurepuii

3 baia 3amaya peleHa BEpHO
(3TaJIOHHBINA YPOBEHB)

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

(IpOIBMHYTHIN YPOBEHB)
1 6amn 3amada pemreHa BepHO, C AOITOJTHATEILHBEIMI HABOISAITUMHI BOTIPOCAMH

(TIOpOTOBEIIl YPOBEHB) MIPETO1aBaTeNs

0 GamnoB 3aznaya He pelieHa

Ha MMPOMEKYTOUHYIO aTTECTALlMIO BBIHOCUTCA TECT, JABa TCOPETHUYCCKUX BOIpPOCa W OJHA 3aJaya.
MakcuManbHO CTYACHT MOXeT HaOpaTh 12 GamnoB. MITOroBEIN cymMMapHBIM 0alul CTYACHTA, MOTY-
YECHHBIH MPH MPOXOXKJACHUH TIPOMEKYTOYHON aTTECTAIMU, IEPEBOUTCS B TPAIUIIMOHHYIO (OPMY 10
CUCTEME «OTIHYHOY», «XOPOIIO», «YAOBIECTBOPUTEIHHO» U HECYIAOBIECTBOPUTEITHHOY.

OneHka «OTJIHYHO» BBICTABISETCS CTYJICHTY, KOTOPbI HaOpan B cymme 12 GaiioB (BBIOII-
HWI BCE 33/1aHUsl Ha 3TAJIOHHOM YpoBHE). O0s3aTeIbHBIM YCIOBUEM SIBJISETCS BBIIOJHEHHE BCEX
NPEIYCMOTPEHHBIX B T€YCHUE CEMECTpa JJAO0paTOPHBIX pabOT M MPAKTUUECKUX 3aJaHHM.

OneHka «X0Opomo» BbICTABIISIETCS CTYAEHTY, KOTOpbIi Habpas B cymme oT 8 1o 11 Oamnos
IIPY YCIIOBHH BBITIOJIHEHHS BCEX 33/aHUI HA YPOBHE HE HIIKE NMPOABUHYTOr0. O0s3aTeIbHBIM YCIIO-
BUEM SIBJIETCS BBIIIOJHEHHE BCEX MPEAYCMOTPEHHBIX B TEUEHHE CEMeCTpa JIabOpaTOpHBIX paboT U
IIPAaKTUYECKUX 3a/1aHUM.

OneHka «y/JA0BJIeTBOPUTEIbHO» BbICTABIISIETCS CTYACHTY, KOTOPbI Habpan B cymMMe oT 4 110
7 GaJyyoB MpU yCIOBUM BBIIOJIHEHUS BCEX 3aJJaHUM HAa ypOBHE HE HMKE TOpOroBoro. O0s3aTeabHbIM
YCIIOBHEM SIBJISIETCS BBIIIOJHEHHE BCEX MPEIYCMOTPEHHBIX B T€UEHUE CEMECTpa J1a0opaTOpHbIX paboT
Y IIPAKTUYECKUX 3aJIaHUMN.

OneHka «HeyJA0BJIeTBOPHTEIbHO» BbICTABIISIETCS CTY/IEHTY, KOTOPBIM HaOpall B cymMMe Me-
Hee 4 0aJUI0B WM HE BBIMOJIHWI BCEX MPETYCMOTPEHHBIX B TEUEHUE CEMECTpa J1ab0opaTOPHBIX padboT
Y TIPaKTUYECKUX 3a/1aHUN.

3 HACHHOPT OHEHOYHBIX MATEPHUAJIOB IO AUCHUIIJIMHE

KonTtpoaupyemsie pa3iesbl (TeMbl) Kon xonrpoampyevioii | Bux, meron, popma
- KOMIIETeHHH OLIEHOYHOI0
(nu e€ yacTu) MeponpHuATHs
Tema 1. OcoOeHHOCTH MaTEMAaTUUECKUX BLIYHC- OIIK-1, OIIK-3 dK3aMeH
JIEHUH, peanu3yembix Ha OBM
Tema 2. TeopeTndeckre OCHOBBI YUCIICHHBIX Me- OIlK-1, OIIK-3 3K3aMeH
TOJIOB
Tewma 3. UucneHHbIe METOIbI TMHEWHOU anreOpsl OIIK-1, OIIK-3 K3aMeH
Tewma 4. Perienne HeNMHEMHBIX YPAaBHEHHUU U CH- OIIK-1, OIIK-3 JK3aMEH
CTEM
Tema 5. UnTepnionsiuys u npubamkenrne QyHk- OIIK-1, OIIK-3 JK3aMeH
1005071
Tema 6. Yucnennoe uHTerpupOoBanue u nudde- OIlK-1, OIIK-3 AK3aMEH
PEHIIMPOBAaHUE




4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA UJIN UHBIE MATEPUAJIBI

4.1. IIpomexyTouHasi aTTecTauus B popme 3K3amMeHa

Koa xomnerenuuu PesyabraTsl ocBoenusi OITOIIT
Conep:kanue KOMIeTeHIU
OIIK-1 CriocobeH npuMeHsTh (hyHIaMeHTalbHbIE 3HaHUS, TOJIyYeHHBIE B 00JaCTH

MaTeMaTUYECKUX ¥ (MJIM) €CTECTBEHHBIX HAyK, U UCIOJIb30BaTh UX B IPO-
(dheccroHaIbHOU NeSTEIbHOCTH

OIIK-1.1. IlpumensieT pyHIaMEHTAIbHBIC 3HAHUS B 00JIACTH MAaTEMAaTHYECKUX HAYK B IIpodeccuo-
HAJIbHOW JIESTENBbHOCTH

OIIK-1.2. icnonb3yeT coBpeMeHHbIe HHGOPMAITHOHHBIC TEXHOJIOTHH B MPOGeCCHOHATBHOM J1es-
TEJIBLHOCTH

OIIK-3 Crioco6eH Kk pa3paboTKe aNrOpUTMHYECKUX M MPOTPAMMHBIX PEUICHUN B
00J1aCTH CHCTEMHOT0 U MIPUKJIAJHOTO IPOrPaMMHUPOBAHHUs, MATeMaTHYe-
CKUX, UH(OPMALIMOHHBIX U UMUTALIMOHHBIX MOJIENICH, CO3JaHII0 HH(OP-
MalMOHHBIX PECYPCOB IIIO0ABHBIX CETeil, 00pa30BaTEILHOrO KOHTCHTA,
IMPUKIIAAHBIX 0a3 JAaHHBIX, TCCTOB U CPCACTB TCCTUPOBAHUA CUCTEM U
CpPEICTB Ha COOTBETCTBUE CTAHIAPTAM U MCXOIHBIM TPEOOBAHUSIM

OIIK-3.1. Pa3pabarbiBaeT aNropuTMUYECKHE U MIPOTPAMMHBIE PEIIEHHUS B 00J1aCTH CHCTEMHOTO
IPUKJIAJHOTO IPOrpaMMHUPOBAHUS, MaTeMaTHYeCKHe, MH(POPMALIMOHHbIE 1 UMUTAIIMOHHBIX MOJEIIN

Tumnosble TeCTOBbIE BONPOCHI
Haumenosanue cexyuu: Buspl mOrpemnHocTei

Bonpoc 1. Ykaxure NpuUYMHBI, IO KOTOPBIM pE3YJIBTAT PEIICHUS MH)KEHEPHOM 3amaun Ha OBM
BKJIIOYAET HEYCTPAHUMYIO OrPEeIHOCTh. OTBETHI:

+1. MaTtemaTnueckasi MOJeNb SBJISAETCS MPUOIMKEHHBIM OITMCAHUEM PeaIbHOTO 00BEKTa WU TPO-
necca

+2. UcxonHble JaHHbIE OOBIYHO UMEIOT MOTPELTHOCTH

3. Ucnonp3yemble METOIbI SIBJISIOTCS TPUOINKEHHBIMU

4. ITpumenernre 9BM BHOCUT OIINOKHU B pe3yIbTATHI

Bonpoc 2. YxaxuTre COCTaBISOIINE MOTPEIIHOCTH pe3yibTaTa PELICHUs MHXEHEPHOW 3aJadyd Ha
OBM, 00yciOBIIEHHBIE UCTIOIH30BAHUEM SKCIIEPUMEHTAIBHBIX MCXOIHBIX TAHHBIX M MPUOIMKEHHBIX
QITOPUTMOB peleHus 3aaaun. OTBETHI:

+1. Heyctpanumas norpeniHocTtb

2. BeruncautenbHas IOTPEMIHOCTD

+3. IlorpenrHocTs MeTO 1A

Bonpoc 3. Ykaxurte coCTaBiSIONIAE MOTPENTHOCTA PE3YJIbTaTa PEIICHUST WHKEHEPHOU 3a/1auu, 00y-
CJIOBJIEHHBIE HCTOIb30BaHuEM DBM. OTBETSHI:

1. Heyctpanumasi morpemHocThb

2. IlorpemHocTs MeTO1a

+3. BeruncnurenbHas OrpemHOCTh

Bonpoc 4. Beruucnenue sneMeHTapHbIX ¢yHKIHMI B OBM npousBoauTcs ux pasnoxeHueM B 0ecko-
HEYHbIE YMCIIOBBIE psAbl. Ha Kakylo M3 COCTAaBIIAIOIIMX NOTPEIIHOCTH PE3YJIbTaTa PELICHUS MHXKeE-
HepHOH 3a7aun Ha DBM BIUAIOT OTOPOIIEHHbIE YWiIEHBI TaKUX psiioB? OTBETHI:

1. Heyctpanumast morpeniHocTb




+2. IlorpentHocTs MeTO1a
3. BeruncaurenpHas NOTrpeIHOCTD

Bonpoc 5. Ha kaky1o U3 COCTaBISAIOIMX [TOIPELIIHOCTH pe3yibTaTa PEIeHNs HH)KCHEPHOU 3aa4M Ha
OBM BiusieT OKpyriieHUE BEIICCTBEHHBIX YMCEI TIPH BBIMOJIHEHUN apU(PMETHICCKUX OTepariuii?
OTBeTHI:

1. HeycTpanumasi morpeuHocThb

2. IlorpemHocTs MeTO/1A

+3. BeruucnuTenbHasi HOrpeuHoCTh

Bonpoc 6. Ha xakyto U3 cOCTaBJIAIOIINX MOTPEUTHOCTH pe3yibTaTa PelieHus] HHXCHEPHOU 3a/1aul Ha
OBM BnusieT OKpyTieHUe BELIECTBEHHBIX YHCEN PU BBINOJIHEHUHU olepaluii BBoja-BbiBoia? OTBe-
THI:

1. HeycTpanumasi morpeniHocTb

+2. BeruucnuTenbHasi HOrpeuHoCTh

3. ITorpeuHocTs MeTO/1a

Bonpoc 7. Kak Ha3pIBaeTCs pa3HOCTh MEX]Ty TOYHBIM YUCIOM X U €ro npubimxennem X ? OTBETHI:
+1. Omunbkxa npubIMKEHHOTO Yucia X

2. AGcontoTHAs OrPEUIHOCTh TPUOIMKEHHOTO Yucia X

3. IlorpemHocts TOYHOTO yucaa X

Bonpoc 8. M0XHO 71 BBIYHCIINTD MTOTPEITHOCTh MPUOIMKEHHOTO YHUCIIA, €CJIM TOYHOE YMCIIO HEU3-
BecTHO? BBeaure «iay wim «aet». OTBeT: 1a

Bonpoc 9. Kakue Bubl IOrpenIHOCTEN XapaKTEPU3YyIOT MPUOIMKEHHOE YNUCIIO, €CIIU COOTBETCTBY-
IOLIEE TOYHOE YNCIIO HEM3BECTHO? OTBETHI:

1. AGconroTHas NOrPEeIHOCTh

+2. [IpenenbHas aOCOMOTHAS TOTPELIHOCTD

3. OTHOCHUTENbHAS TOTPEIIHOCTh

+4. [IpenenbHas OTHOCUTENIbHAS TOTPEIIHOCTD

Bonpoc 10. Kakue BUibI MOTPEIIHOCTEH XapaKTepU3yIOT NPUOIMKEHHOE YUCIIO, €CITU U3BECTHO CO-
OTBETCTBYIOIIEE TOUHOE YKHCIIO? OTBETHI:

+1. AGCOMOTHAs OTPEIIHOCTh

2. llpenenbHast aOCOMIOTHAS TIOTPEIIHOCTh

+3. OTHOCHUTENBHAS OTPELIHOCTD

4. IlpenenpHasi OTHOCUTEbHAS TIOTPELIHOCTh

Bonpoc 11. Ykaxunre BUIbI IOTPEMIHOCTEN, KOTOPBIE MO3BOJISIIOT YCTAHOBUTH T'PAHULIBI, B IIpeeIax
KOTOPBIX HAXOAUTCS HEU3BECTHOE TOUHOE UnCiI0? OTBETHI:

1. AGconroTHas MOrPEeUIHOCTh

2. OTHOCHUTEBHAS MOTPEUIHOCTh

+3. [IpenenbHast aOCOIOTHAS TTOTPEITHOCTh

+4. [IpenenbHas OTHOCUTENBbHAS TOTPEIIHOCTD

Bonpoc 12. Ilycts TouHoe uncno X=1/3 npeacrasieno ero npubmamxennem X=0,333. Beenute 3Ha-
YeHHEe OTHOCUTENIbHOU norpemmHocty uncia X. Oteet: 0,001

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



Bonpoc 14. Kak Ha3pIBaloTCs Bce IU(PHI Unciia OT MEPBOM ClIeBa, HE pAaBHOW HYIIIO, /10 TIOCTIETHEH
udpsl cripaBa? OTBETHI:

1. Bepubie

+2. 3Havaiue

Bonpoc 15. Uem omnpenensieTcss OTHOCHTEIbHAs OMIMOKa MpUOIMKeHHOTo uncia? OTBETHI:
1. KonnyecTBOM 3HaYaImuX MUQp MaHTUCCHI

+2. KonmnyecTBOM BepHBIX (PP MAaHTHCCHI

3. KonnuectBoM 3Hauamux nudp yucia

4. KonuvecTBOM BepHBIX U ducia

Bonpoc 16. Ckonbko 3Hadanux uudp umeer yucio 15,73080 2  Otser: 7
Bonpoc 17. Ckonbko 3Hadanux mudp umeer uucio 0, 015730 ?  Ortser: 5
Bonpoc 18. Cxonpko 3Havammx mudp umeer uncio 1,5730-10°?  Otser: 6

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

Bonpoc 20. Beenute pesynbrat okpyrienus uncna 17,03350 go nsatu 3navamux uudp. OTBeT:
17,034

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

Bonpoc 22. Uem onpenensieTcs NOrPEIIHOCTh Pe3ysIbTaTa MPU OKPYIIICHUH MTPUOJIMKESHHOTO YKcia?
OTBETEHL:

1. [TorpenrHOCTbIO OKPYTICHHUS

2. ITorpenHoCThI0 UCXOHOTO YHCIa

+3. CyMMO#f orpenrHocTei UCXOAHOTO YHCIIa U OKPYTIICHUS

4. HanOonpImiM 3Ha4€HHUEM U3 TIOTPEITHOCTEH UCXOAHOTO YHCIIAa M OKPYTIJICHHS

Haumenosanue cexyuu: 11orpentHOCTH NpY BBIIOIHEHUH apU(PMETHUECKUX OTleparui

Bonpoc 1. Kak onpenensiercst abCOMOTHAs MOTPEIIHOCTh CyMMbI HECKOJIBKUX MPUOIMKEHHbIX YH-
cen? OTBETHI:

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

2. PaBHa aOCOMIOTHOH MOTrPEeIHOCTH HAUMEHEe TOYHOTO U3 3THX YHCell

+3. He Gombliie CcyMMBbI a0COJIFOTHBIX MOTPEITHOCTEHM ITUX YHCEeIT

4. PaBHa cymMe aOCOIIOTHBIX MOTPEIIHOCTEH 3TUX YnCel

Bonpoc 2. Kak onpenensieTcs mpeenbHas abCOTIOTHAS MOTPEITHOCTE CYMMBI HECKOJBKUX TPUOIIH-
JKeHHBIX yncer? OTBETHI.

1. MeHbIIe Win paBHa MpeebHON a0COMOTHOM MOTPENTHOCTH HAMMEHEe TOYHOTO U3 3TUX YUCEI
2. PaBHa nmpenenbHON aOCOMIOTHON TMOTPENTHOCTH HAUMEHEE TOYHOTO M3 ATUX YHCEeT

3. He Goubiiie CcyMMBI IPEAETBHBIX a0CONMIOTHBIX MOTPEIIHOCTEH ITUX YHCel

+4. PaBHa cyMMe NpeesIbHBIX a0COTIOTHBIX MOTPEUTHOCTEN ITUX YUCET

Bonpoc 3. Kak onpenensiercst abcoMoTHAS OTPENTHOCTh PA3HOCTH HECKOJIBKUX MPUOJIMKEHHBIX Y-
cen? OTBETHI.
1. MeHbIiie unu paBHa abCOTIOTHON MOTPEITHOCTA HAUMEHEE TOYHOTO M3 ATHUX YUCENT



+2. He GombIiie CyMMBbI a0COJIFOTHBIX TTOTPEITHOCTEH ATUX YHCEIT

3. PaBHa abCOIIIOTHOM MOTPEIIHOCTA HAaMMEHEe TOUHOTO U3 ATUX YUCET
4. PaBHa cymMe aOCOJTIOTHBIX TIOTPEITHOCTEN ATHUX YUCE

5. PaBHa pa3HOCTH a0CONIOTHBIX MOTPEITHOCTEH ITHX YHCE

Bonpoc 4. Kak onpezensiercs npeenbHas a0COIMIOTHAS OTPEIIHOCTh PA3HOCTH HECKOJIBKUX MpH-
OsmkeHHbIX yncen? OTBETHI:

1. Menb111e 1K paBHa NpeesIbHON a0COIIOTHOM MOIPEIHOCTH HAUMEHEE TOUHOT'O U3 3THUX YUCEI
2. PaBHa npeiesibHOM aGCOIIOTHOM NOTPEIIHOCTH HAaMMEHEee TOUHOTO U3 ATUX YUCEN

3. He Gobiie cyMMBI IpeIeIbHBIX A0COIIOTHBIX MOTPEITHOCTEH ITHX YMCel

+4. PaBHa cymMe IIpeiesIbHBIX a0COTIOTHBIX NOTPEIIHOCTEN 3TUX YHCE

5. PaBHa pa3HOCTH MpeeIbHBIX a0COTIOTHBIX OTPEIIHOCTEH 3TUX YHCE

Bonpoc 5. Kak onpezensieTcss OTHOCUTENbHAS TIOTPEIIHOCTh CYMMBbI HECKOJIBKUX MPUOTHKEHHBIX
yucen ogHOro 3Haka? OTBeThI:

+1. MeHblie WK paBHa OTHOCUTENBHON MOIPEUTHOCTH HAUMEHEE TOUHOTO U3 3THUX YUCEI

2. PaBHa OTHOCHUTEJIBHOM MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3THX YHCell

3. He Gonpiie cyMMBI OTHOCHUTEIBHBIX MTOTPEITHOCTEN ITUX YHCET

4. PaBHa cyMMe OTHOCHUTENbHBIX IOIPEIIHOCTEH 3TUX YHCET

Bonpoc 6. Kak onpenensercs npeaenbHas OTHOCUTENbHAS IOTPEIIHOCTh CYMMBI HECKOJIBKHX IIPU-
OJIMKEHHBIX YMCeN OJHOr0 3HaKka? OTBETHI:

1. Menb11e niy paBHa NPeAeIbHON OTHOCUTEIBHON NIOTPEIIHOCTH HAUMEHEE TOYHOTO U3 ATUX YHCEI
+2. PaBHa npezenbHOl OTHOCUTENBHON OTPEIIHOCTH HAUMEHEE TOUHOT'O U3 3TUX YHCE

3. He Gosblie cyMMbI IpeEIbHBIX OTHOCUTENIBHBIX MTOTPEIIHOCTEH 3THX Yncel

4. PaBHa cymMe npeiesibHbIX OTHOCUTENBHBIX IOTPEITHOCTEN 3TUX YHCE

Bonpoc 7. Kak ornpenensieTcsi OTHOCUTEIbHAs MOTPEIIHOCTh Pa3HOCTH ABYX MPUOIMKEHHBIX YUCEI
ozHoro 3Haka? OTBETHI:

1. MeHblIe nu paBHa OTHOCUTEIBHOM IMOIPEIIHOCTH HAUMEHEE TOYHOTO U3 3THX YHCEl

+2. bosnplie OTHOCUTENBHON NOTPEIIHOCTA HAUMEHEE TOYHOTO U3 3TUX YKCeN B v>1 pa3

3. PaBHa OTHOCHUTENBHOM MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3TUX YUCEl

4. PaBHa cymMMe OTHOCHUTENBHBIX ITOIPEIIHOCTEN ITUX YUCEI

5. PaBHa pa3HOCTH OTHOCUTENBHBIX OTPEIIHOCTEN ITUX YUCET

Bonpoc 8. Kak onpenensiercs npeaenbHas OTHOCUTENbHAs OTPEIIHOCTh Pa3HOCTHU ABYX NpUOIH-
JKEHHBIX 4nceN OAHOro 3Haka? OTBETHI:

1. MeHb1Ie nnu paBHa NPEIEIbHON OTHOCUTEIBHON IMOIPEIIHOCTH HAUMEHEE TOYHOIO U3 3TUX YHCEl
2. PaBHa npenienbHON OTHOCUTENIBHOM MOTPEIIHOCTH HAUMEHEE TOUHOT'O U3 3TUX YUCEIl

+3. bosnpuie npenenbHON OTHOCUTENBHOM MOIPEITHOCTH HAMMEHEE TOYHOTO U3 3TUX YuCell B v>1 pa3
4. PaBHa cymMe IIpeieNIbHBIX OTHOCUTENBHBIX OTPEMIHOCTEN ITUX YHACEI

5. PaBHa pa3HOCTH NpEENbHBIX OTHOCUTEIBHBIX TOTPELTHOCTEN ITUX YHUCEI

Bonpoc 9. B kakux U3 yKa3aHHBIX CIy4aeB MOKET MPOU30HTH KaTtacTpoduyeckas moTepst TOUHOCTH?
OTBeTHI:

1. CnoxeHue 1ByX NpUOIMKEHHBIX YUCEI OHOT0 3HaKa

+2. CnoxeHue IByX MpHUOIMKEHHBIX YHCEI pa3HbIX 3HAKOB

+3. Boruntanue AByX MpHOIMKEHHBIX YHCEN OJTHOTO 3HAKa

4. Beluntanue AByX NpUOIMIKEHHBIX YHCEN Pa3HbIX 3HAKOB

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



1. MeHnbliie Uiy paBHa OTHOCUTEIBHON MOTPEIIHOCTH HAUMEHEE TOYHOT'O U3 3TUX YUCET
2. PaBHa OTHOCHTGHBHOﬁ HOFpeH_IHOCTI/I HaANUMCHEC TOYUHOI'O U3 O3TUX YUCCIT

+3. He GombIiie CyMMBbI OTHOCHTEIIBHBIX MIOTPEIIHOCTEN ITHX YUCE

4. PaBHa cymMMe OTHOCHUTENbHBIX ITOIPEIIHOCTEHN 3TUX YUCEI

5. He Gomnbiie mpousBeieHrss OTHOCHTEIIBHBIX MOTPEITHOCTEH ITHX YUCE

6. PaBHa IpOM3BEIEHUIO OTHOCUTENBHBIX IIOTPEITHOCTEN 3TUX YUCET

Bonpoc 11. Kak onpenensiercst npeiebHas OTHOCUTENIbHAs MOTPEIIHOCTh TPOU3BEICHUS HECKOJIb-
KHUX MPUOJIMKEHHBIX uncen? OTBeTHI:

1. MeHbliie Uau paBHA NpeIeIbHON OTHOCUTEIBHOM MOTPEIIHOCTH HAUMEHEE TOUHOTO U3 3TUX YHCEll
2. PaBHa npenienbHONM OTHOCUTENBHOM MOrPEIIHOCTH HAMMEHEe TOYHOTO U3 3TUX YHUCell

3. He Gouibiiie CyMMBI IPEAETBHBIX OTHOCUTEIBHBIX TOTPEITHOCTEH ITUX YUCEI

+4. PaBHa cymMe NpeesIbHbIX OTHOCUTENBHBIX MOTPEIIHOCTEN ATUX YHCEN

5. He Goubiie mpoun3BeIeHUs PEICIbHBIX OTHOCUTEIIBHBIX MOTPEIIHOCTEH ATHX YHCEI

6. PaBHa mpou3BeIeHUIO IPEIEIbHBIX OTHOCUTEIBHBIX MOTPEIIHOCTEN STUX YU Cel

Bonpoc 12. Kak onpenensieTcs OTHOCUTENbHAS MOTPEIIHOCTh YACTHOTO ABYX MPUOIMKEHHBIX Yyncen?
OTBETHL:

1. MeHbIIIe WU paBHA OTHOCUTEIBHOM IMOTPEIIHOCTH HAUMEHEe TOYHOTO U3 3TUX YHCET

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

+3. He Gombliie cyMMBbI OTHOCUTENBHBIX MOTPEIIHOCTEN ATHX YHCET

4. PaBHa cymMMe OTHOCHUTEIBHBIX MMOTPEITHOCTEN ITHX YUCEI

5. He Gombiire pa3HOCTH OTHOCUTEIBHBIX MOTPEITHOCTEH ITUX YHCEIT

6. PaBHa pa3HOCTH OTHOCUTEBHBIX TOTPEITHOCTEH ITUX YHCEI

Bonpoc 13. Kak onpenensiercs npeeiabHasi OTHOCUTEIbHAs OIPEIIHOCTh YaCTHOTO JBYX IMPUOIH-
JKEHHBIX uncen? OTBETHI:

1. MeHb1Ie nnyu paBHa NPEIEIbHON OTHOCUTEIBHON IMOIPEIIHOCTH HAUMEHEE TOYHOIO U3 3TUX YHCEl
2. PaBHa npenienbHON OTHOCUTENIBHOM MOTPEIIHOCTH HAMMEHEE TOUHOT'O U3 dTUX YUCEIl

3. He Oouibliie pa3HOCTH NMPEAETbHBIX OTHOCUTENBHBIX MOIPEUTHOCTEN 3TUX YUCEI

4. PaBHa pa3HOCTH NPENEIbHBIX OTHOCUTENBHBIX IOTPEMIHOCTEN ITUX YUCEI

5. He Oouibliie CyMMBI IPEAETBHBIX OTHOCUTEIBHBIX MOIPEUIHOCTEN 3TUX YUCE

+6. PaBHa cymMMe IpeeNIbHBIX OTHOCUTENBHBIX TOTPEMIHOCTEN ITUX YU CEI

Bonpoc 14. Ilpu BEINOTHEHUH KaKUX apu(METHIECKHUX OMepalIiii MPOUCXOIUT POCT OTHOCUTEIHHON
norpetrHocTi? OTBETHI:

+1. YMHOXeHHe TPUOIMKEHHBIX YHCEI pa3HbIX 3HAKOB

2. CnoxxeHure mMpuOIMKEHHBIX YHUCEe OJTHOTO 3HaKa

+3. Beruutanue 1ByX MpHOIMKEHHBIX YHCET OJJHOTO 3HAKa

+4. Jlenenue 1ByX MpUOIHUKEHHBIX YHCEN PA3HBIX 3HAKOB

Bonpoc 15. Ilpu BEINOTHEHUH KaKUX apu(METHUECKHUX ONepaliii MpOUCXOIUT POCT OTHOCUTEIbHON
norpemrHocTi? OTBETHI:

+1. Cnoxenue NpuOIUKEHHBIX YHCEI Pa3HbIX 3HAKOB

+2. YMHOXeHHEe NPUOIMKEHHBIX YUCEI OHOT0 3HaKa

3. Beiuntanue 1ByX NpUOIMKEHHBIX YUCEI Pa3HbIX 3HAKOB

+4. Jlenenue AByX MPHUOIMKEHHBIX YHCEN OJTHOTO 3HAKa

Bonpoc 16. Ilpu BBITOTHEHUH KaKUX apU(PMETUUECKUX ONepalfii He MPOUCXOAUT pOCTa OTHOCH-
TenbHOU norpemrHoctu? OTBETHI:

1. YMHOXeHUe MPUOIMKEHHBIX YHCeI Pa3HbIX 3HAKOB

+2. CnoxxeHue mpuOIMKEHHBIX YHCEIT OJTHOTO 3HAKa



3. Beiuntanue 1ByX NpUOIMKEHHBIX YUCEI OJTHOTO 3HAKa

4. [lenenue AByX MPUOJIMIKEHHBIX YHCEN Pa3HbIX 3HAKOB

5. YMHOXKeHue NPUOINKEHHBIX YUCEI OJTHOTO 3HAKa

+6. Beruntanue 1ByX MpUOIMKCHHBIX YHCEI Pa3HBIX 3HAKOB

Bonpoc 17. Ilpu BBITOTHEHUN KaKUX apH(PMETHUECKUX OTepaIfii MOXKET MIPOU30UTH KaTacTpouye-
cKkas norepst ToyHocTU? OTBETHI:

1. YMHOXeHUE MPUOIMKEHHBIX YMCEI Pa3HbIX 3HAKOB

2. CnoxeHue NpuOIMKEHHBIX YMCET OJIHOTO 3HaKa

+3. Borunranue AByX NpHOIMKEHHBIX YHCEN OJTHOTO 3HAKa

4. lenenue AByX NPUOIMKEHHBIX YHCEN PA3HBIX 3HAKOB

+5. CnoxxeHne AByX MPHUOIMKESHHBIX YACEN PA3HBIX 3HAKOB

6. Beluntanue 1ByX NpUOIMKEHHBIX YMCEN Pa3HbIX 3HAKOB

Bonpoc 18. Ykaxute aOCOTIOTHYIO MOIPEITHOCTD YHCIa X, KOTOPOE ONpeeIaeTcss Kak X=y+Z, eciiu
y=25,17£0,009 u z=-18,3+0,1. OtBeTHI:

1. 0,009

2. 01

+3. 0,109

4. 0,991

Bonpoc 19. YkaxuTe OTHOCUTEIBHYIO TOTPEITHOCTD YUCIIAa X, KOTOPOE OMpPEeNsieTCs Kak X=Y+Z,
ecnu Y=25,17 u z=18,3 — npubnuxennsle uncia. OTBETHI:

1. 0,01

2. 0,005

3.0,1

+4. 0,05

5. 0,055

6. 0,11

Bonpoc 20. YkaxuTe OTHOCUTENBbHYIO TOTPEIIHOCTD YHCIIa X, KOTOPOE PaBHO MPOU3BEACHUIO MPU-
omxeHHbix yucen y=10£0,5 u z=100+1. OTBeTsI:

1. 0,15

2. 0,051

+3. 0,06

4.15

5.0,51

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

1. 0,001

+2. 0,05

3.0,1

4.0,01

5. 0, 0555

Bonpoc 22. YkaxuTe OTHOCHTEIIbHYIO TIOTPEIIHOCTh YUCIIa X, KOTOPOE ONpeessieTcs: Kak X=Y/z, ec-
mu y=1010,5 u z=100+0,1. OtBeTHI:

1. 0,15

+2. 0,051

3.0,6

4. 0,06



5.0,51
Haumenosanue cexyuu: 3anauu T€OpyUn NOrpeliHoCTeN U npuMeHenue S BM

Bonpoc 1. Ykaxurte cpeacTBa, KOTOPbIE UCIOJIB3YOTCS ISl ONIPEAEIICHHS] IOrPEIIHOCTH Pe3yJbTara
110 U3BECTHBIM MOTPEUTHOCTSIM UCXOIHBIX JaHHBIX. OTBETHI:

+1. [IpuHIIUIT HAJIOKEHUST OIITHOOK

2. IlpyHIMN paBHBIX BIMSHUM

+3. @opMyIIbl OIICHKH MOTPEITHOCTEH QYHKITUN

Bonpoc 2. Ykaxute cMbIca 00paTHOM 3aa4i TEOPHUH MOTPeHOCTeN. OTBETHI:

1. Onpenenenuie NOrpeIHOCTH PE3yJIbTaTa M0 U3BECTHBIM MOTPEITHOCTSIM UCXOIHBIX JIAHHBIX

+2. OnpezaeneHue 10NyCTUMBIX TOTPEIIHOCTEH UCXOAHBIX IAHHBIX M0 33JaHHOW MOTPEIIHOCTH pe-
3ynbTara

3. Onpenenenre NOrpeIHOCTH (PYHKIUK HECKOJIBKUX MEPEMEHHBIX 0 33JJaHHBIM MTOTPEIIHOCTIM
apryMeHTOB

Bonpoc 3. Ilpu BbrunciieHny 3Ha4eHUs QYHKIIMKA BO3MOXHA KaTacTpo(uuecKas moTepsi TOYHOCTH. B
KAaKHX YCIOBHSX 3TO BO3MOXXHO? OTBETHI:

1. Ilpu 60bII0 OTHOCUTETHHON MOTPEIIHOCTH apTyMEHTa

2. JIns aprymeHTa ¢ 00J1bIIUM MOAYJIEM 3HAUE€HUs! PYHKLIUU

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

Bonpoc 4. Kak Berancisiercst abCOMOTHAsI MOTPEITHOCTD (PYHKIMH oHOTO apryMeHTa? OTBETHI:

1. YMHOXeHueM 3HaueHus QyHKLIMU AT 3alaHHOTO apryMEeHTa Ha OTHOCUTENbHYIO IOIPEIIHOCTh
3TOr0 aprymMeHTa

2. YMHOXE€HUEM MTPOU3BOAHON (PYHKIIMM JUI 33JJaHHOTO apryMEHTa Ha OTHOCUTEINIbHYIO [TOTpeLl-
HOCTb 3TOT'0 apryMeHTa

3. YMHOXXEHHEM MTPOU3BOIHOM (DYHKIIMHU AJIs 33JaHHOTO apryMEHTa Ha a0COIIOTHYIO MOTPEIIHOCTh
3TOr0 aprymMeHTa

+4. YMHOXEeHHEM MOAYISI TPOU3BOAHON QYyHKIIMM 111 33JaHHOTO apryMeHTa Ha a0COJIIOTHYIO TO-
IPEUIHOCTh ATOrO apryMEHTa

5. YMHOXXEHHEM MOJTyJIsl IPOU3BOJHON (DYHKIIMY JUIsl 3aJaHHOTO apryMeHTa Ha OTHOCHUTENBHYIO T10-
IPEUIHOCTh ATOrO apryMEHTa

Bonpoc 5. Korga ucnonb3yercs NPUHINI HATOKEHHS OMO0K? OTBETHI:

1. Ilpu BeIuMCcIeHUH aOCOMIOTHON MOTPEIIHOCTH (PYHKIIUU OHOTO apryMeHTa

2. IIpu BBIYMCIIEHUU OTHOCUTEIBHOM MOTPEIIHOCTH (DYHKIIMU OJTHOTO apryMEeHTa

+3. [Ipu BbIUUCIIEHNH a0COMIOTHOM MOTPEIIHOCTH (PYHKIIMU HECKOJBKUX apryMEHTOB
4. Ilpu periennn oOpaTHON 3a]1a4M TEOPUHN TOTPELTHOCTEN

Bonpoc 6. Boruncnenue abcotoTHON NOrpeurHOCTH (GYyHKIIMH HECKOJIBKUX apryMEHTOB ITPOU3BOIUT-
Csl CYMMHMPOBaHUEM a0COTIOTHBIX MOTPELTHOCTEN apryMEHTOB, YMHOKEHHBIX Ha HEKOTOpPbIE KOA(]-
bunueHTsl. YKaxure BUj 3Tux koddduunenton. OTBETHI:

1. 3HaueHus YaCTHBIX MPOU3BOIHBIX 110 COOTBETCTBYIOIIUM apryMeHTaM

+2. 3HaueHHUs MOy IeH YaCTHBIX TIPOU3BOJHBIX IO COOTBETCTBYIOIINM apTyMEHTaM

3. 3HaueHus! COOTBETCTBYIOIIMX apryMEHTOB (PYHKIIUU

4. 3HaueHus MoayJiel COOTBETCTBYIOIIMX apIyMEHTOB (PYHKIIMH

Bonpoc 7. Korna nucnonbs3yeTcsi IpUHIUI paBHBIX BIUSHUI? OTBETHI:

1. Ilpu BeIuMCcIeHUH aOCOMIOTHON MOTPEIIHOCTH (PYHKIIUU OHOTO apryMeHTa
2. IIpu BBIYMCIIEHUN OTHOCUTEIHHOM MOTPEIIHOCTH (DYHKIIMK OJTHOTO apryMeHTa
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3. I1pu BbruMcaeHN a0COMIOTHOM MOTPENIHOCTH (PYHKIIMU HECKOJIBKUX apryMEHTOB
4. I1pu BBIYUCIIEHUN OTHOCUTEIHHOU MOTPEIIHOCTH (DYHKIIMU HECKOJILKUX apTyMEHTOB
+5. Ilpu pemennn oOpaTHOM 3a1a4M TEOPUHU TOTPEITHOCTEH

Bonpoc 8. Ykaxure popMyity, Ha HCIIOIB30BaHUU KOTOPOIl OCHOBAHO pelIeHNe 00paTHOH 3a1a4un
TEOPHH MOrpenrHocTei. OTBETHI:

1. ®opmyia BeIYMCIICHUS a0COTIOTHON HOTPEITHOCTH (QYHKIIMH OJJHOTO apryMEHTa

+2. @opMyra BEIYUCIIEHUS a0COTIOTHOM MOTPEIIHOCTH (DYHKIIMHM HECKOJIBKUX apTyMEHTOB

3. ®opmyra BEIYUCICHHS OTHOCUTEIBHON MOTPEITHOCTH (PYHKIIMU OHOTO apryMeHTa

Bonpoc 9. Ykaxute cioco0, MO3BOJISIONIUIN BBIIIOIHUTH KOPPEKTUPOBKY MOTPEIIHOCTEH HCXOTHBIX
JTAHHBIX, TOJIYYEHHBIX MO 33JaHHOM MOTPEIIHOCTH pe3ybTaTa. OTBETHI:

+1. Mcnonb30BaTh B pacueTax MaTeMaTUYeCKUE KOHCTAHThI C MAKCUMaIbHO BO3MOXHOWU TOUHOCTBIO
MIPEICTABICHUS

2. IIpu ucnonw3zoBanuu DBM npumeHATh GopMaThI MOBBIIIICHHOW TOYHOCTH JIJIS1 TIPEICTABIICHUS
BEIIECTBEHHBIX YHUCEI

3. BbIUUCHATH HUCTIONB3yeMbIe MOAYJIN YACTHBIX MPOU3BOJAHBIX C OBBIIIEHHON TOYHOCTHIO

Bonpoc 10. Kakue onepainuu B 9BM BreinonHsA0TCS TOUHO (6€3 nosBieHus norpeurHocreit)? Otse-
THI:

+1. ApudmMerndeckue onepanuu Haj LEIbIMUA YHUCIAMHU

2. ApudmeTrdeckue ornepaluy HaJl BEMIECTBEHHBIMU YnciIaMu B (popme ¢ (GPUKCHPOBAaHHOW TOYKOM
3. Apudmernueckue onepaiy HaJl BEIIeCTBEHHBIMH YUCIIaMU B (hopMe C TIIaBaoIIel TOUKOM

+4. Onepanuu BBOJJa-BbIBO/IA LIETBIX YUCEI

5. Onepanuu BBOJ1a-BbIBOJA BELIECTBEHHBIX YNCET

Bonpoc 11. BemonHenne kakux onepauuii B 9BM MoxkeT conpoBokAaThCsl BOSBHUKHOBEHUEM I10-
rpeurHocTel? OTBETHI:

+1. Apudmernueckre onepauy Hajl BELIeCTBEHHBIMU YnCiIaMU B (popMe ¢ PUKCHUPOBAHHOM TOUKOM
+2. ApudmMerndeckue onepannuy Haj BEIIECTBEHHBIMU YHCIaMU B (OpMe C MIIaBAIOLIEH TOUKOM

3. Onepanuy BBOAA-BBIBO/IA LIENBIX YUCEI

+4. Onepanuu BBO/1a-BbIBO/1a BEIIECTBEHHBIX YUCEI

Bonpoc 12. Bo3HUKHOBEHHUE KaKOH CUTYyalllH, 00YyCIIOBJIEHHON MOTPEIIHOCTAMU OKPYTJIEHHUs Belle-
CTBEHHBIX YHCEN, 03HAYAET IpeKpaleHue BprarcieHuii B 9BM? Otersr:

1. Ucue3noBenue nopsaka

+2. Ilepenonnenue pazpsaaHoi cetku O9BM

Bonpoc 13. Ilpu BO3HUKHOBEHHH KaKOW CUTYyalllH, 00YCIOBIEHHOMN MOIPEIIHOCTAMHU OKPYTTICHHS
BEIIECTBEHHBIX YUCEJI, BEIUMCIEHUS B DBM MOryT NpUBECTH K CUJIBHOMY UCKaXEHHIO pe3ynbrara’
OtBeTsI:

+1. Ucue3noBeHue nopsiaka

2. Ilepenonnenue paspsiaHoi cetku OBM

Bonpoc 14. Ilpu xakoM crioco0e OKpyTJIEeHUs BeIECTBEHHBIX unces B DBM Bo3HuKaromas abco-
JIOTHASI IOTPEIIHOCTE 00mbIe? OTBETHI:

+1. Oxpyrinenue ypesaHuem

2. IIpaBWIIBHOE OKpYTJIEHUE

Bonpoc 15. Ilpu kakoM criocode OKpyTiIeHHsI BeleCTBEHHBIX uncen B DBM Bo3Hukaromas abco-

JIIOTHAs TIOTPELIHOCTh HE MPEBBIIIAET MMOJIOBUHBI €IUHUIIBI Pa3psiia, COOTBETCTBYIOIIErO Ml IIIEH
coxpansiemoit iugppe? OTBETHI:
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1. Yceuenne
+2. IIpaBunbpHOE OKpYIJIEHNE

Bonpoc 16. Kak onpenensieTcsi HOrpelHoCTb NPaBUIIBHOTO OKPYTJICHUS BEIIECTBEHHOIO YUCia B
OBM? OtBersl:

1. PaBHa MOJTOBUHE €IMHUIIBI pa3psijia, COOTBETCTBYIOMIETO MIIAJIIICH coxpaHsiemMoil nudpe?

+2. MeHbllie WK paBHA MMOJIOBUHE €IUHUIIBI pa3psia, COOTBETCTBYIOIIETO MJIalIeii coXxpaHsaeMoit
ugpe?

3. MeHblIIe WM paBHA €IMHMIIC pa3psiia, COOTBETCTBYIOIIETO MIaIlel coxpansemon mudpe?

4. MeHbliie eIUHUIBI Pa3psiia, COOTBETCTBYIOIIETO MIIAIIICH coXxpaHsemMon rudpe?

Bonpoc 17. Yto BnusieT Ha OTHOCUTENbHYIO OTPEIIHOCTh OKPYIJIEHHS BELIECTBEHHOI'O YKCIIa B
OBM? OtBersl:

1. XapakTepucTuka yucia

2. [Topsinok ymucna

+3. ManTucca uucna

Bonpoc 18. OT yero 3aBUCHUT BeIMYKMHA a0COIIOTHON OTPELIHOCTH OKPYTJIEHUS BEIIECTBEHHOTO
yucia B O9BM npu ucnionb3oBanun yceueHus? OTBETBI:

+1. 3HayeHHe XapaKTepUCTUKHU YHCIIa

2. 3HaK 4ucna

3. 3HaueHue MaHTHCCHI YUCIIa

Bonpoc 19. Ot yero He 3aBUCUT BeJIMYMHA a0COIOTHOM MOIPEIIHOCTH OKPYTJIEHUS BELIECTBEHHOIO
yucia B OBM? OTBeTsi:

1. 3HaueHune XapakTEepUCTUKU YHCIIa

+2. 3Hak yncia

+3. 3HaueHre MaHTUCCHI YHCTa

Bonpoc 20. YkaxuTe 1eib, KOTOpas IpecieayeTcs IPH XpaHEeHUH TOPs/IKa BEMIECTBEHHOTO YUCIIa B
cMelleHHOH Gopme (B BUJIe XapakTepucTUKn)? OTBETHI:

1. YMmenbiieHne o0beMa 3aHUMaeMon aMsATH

+2. YckopeHue BbINOJHEHHUS ONepaliii ¢ BEIECTBEHHBIMU YHUCIaMHU

3. YMmeHblIeHrEe a0CONIOTHON OTPEIIHOCTH IPU OKPYIJIEHUU

4. YMeHblIIEHHE OTHOCUTENIbHON OTPEIIHOCTH IPU OKPYTJICHUH

Bonpoc 21. Yem 00ycnoBiieHa BO3MOXXHOCTb CUTYyallud BOSHUKHOBEHUS MAILIMHHOTO HYJIS IPU
OKPYTJICHUH BEIIECTBEHHOTO yncia B 9BM? OTBetsr:

1. XpaHeHueM nopsizika yuciaa B CMELEHHOH Gopme

2. OrpaHn4eHHOHN Pa3psIHOCTbIO MAHTUCCHI YHCIIa

+3. XpaHeHneM MaHTHCCHI YUCIIa B HOPMAIM30BaHHOM BUJIE

Tunosble MNPaAKTUYE€CKHUE 3alaHUA

3amanne 1. Pa3paboTarh alropuT™M pemIeHHs] CUCTEMbI JTUHEHHBIX alreOpandecKux ypaBHE-
Huit. [IpssMoit xo11 peann3oBaTh MyTeM MpeoOpa3oBaHUs PACITUPEHHON MAaTPUITHI KO DUITUESHTOB

all a12 e aln al, n+l
A'= aZl a22 a2n a‘2,n+l
anl a'n2 ann an,n+1
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o ciexyronmm popmynaam. Ha k-m mare, rae k= 1,2,..., n-1, cHavaja BEIYUCIISAIOTCS JIEMEHTHI K-t
CTPOKH:
— kD) g (kD) P —
Cy=ay [ay (4 = k+1, k+2,..., n+1),
a 3aTeM OIPECIIAIOTCS DIIEMEHTHI BCEX CTPOK, KOTOPBIE PacIioN0KeHbl HIKE K-if CTpOKH:
al) =al ™ —alC, (i=k+l, k+2,...,n; j=k+1, k+2,..., n+l).
Pacuernbie popMyIbl 0OpaTHOTO X0/1a UMEIOT BUJIL:

Xn = Cnn+1/ Cpn; Xi = Cip+1 - Zn: Cinj (i=n-1,n-2,..., 1),

j=i+l

—1 1
rac C. = a-(-" ). HUTOT'OBBIC 3HAYCHUS DJICMCHTOB MaTPHIIbI A
1] 1]

3aganue 2. Pazpaborarh aaroputM peaau3aluy NpsSMOro xoma Mmeroaa [aycca ¢ BeiOopom
[JIABHOTO AJIEMEHTA IyTEM MPeoOpa3oBaHus PACIIMPEHHON MaTpULbl KOAPPHUIINEHTOB

all a12 b aln al n+l
A'= a'21 a22 a'2n a2,n+1
a‘nl an2 ann an,n+l

no cieayronmm popmynaam. Ha k-m mare, rae k= 1,2,..., n-1, cHavaa BRIYUCIISAIOTCS JIEMEHTHI K-t
CTPOKH:

_ kD) oKD g
Cy=ay " lay ( = k+1, k+2,..., n+1),
a 3aTeM OIPEENIAIOTCS IEMEHTHI BCEX CTPOK, KOTOPBIC PACIOIOKEHBI HIDKE K-if cTpoKu:
ai(jk) _ ai(jk—l) _ai(lf‘l)ij (i=k+1, k+2,...,n; j=k+1, k+2,..., n+1).

3ananue 3. Pazpaborats anroput™ noiyuenus LU-pasnoxennst marpunbl A k03¢ GUIIEHTOB
CHCTEMBbI JIMHEHHBIX aareOpandecKux ypaBHEHHH, coryiacHO kotopomy A = LU, tae

l, 0 0 .. O 1 u, U, .. u,
L= l,, I, 0 .. O : u=/0 1 Uy .. u

n
Lo, o 00 0 .. 1
CLII/ITaTB, YTO 3JICMCHTHI ManI/IHI)I U HOJ'IyLICHI)I B pe3ynLTaTe HpHMOFO X0oIa U SIBJIAKOTCS UC-
XOOHBIMH JAHHBIMHU, a 3JICMCHTBI MATPHUILIbL L BBIYUCIIAIOTCS CIICAYIOIIUM 06pa30M:

-1
li=an (i=12...,n); lj=aj- Yhu, (=12...,mj=23,..,i).
k=1

3ananne 4. PazpaboraTe anropuT™ pemieHus cucteMbl AX = D JTWHEHHBIX anreOpandecKux
ypaBHeHH MeTogoM LU-pasoskeHus, KOTOPBIH CBOAUTCS K PEHICHUIO IBYX CUCTEM

Ly =b; Ux=y
C TPpCYTOJIbHBIMU MaTpUllaMH KOB(i)(I)I/ILII/ICHTOB

l, 0 0 .. O 1 u, U, .. u,
Le|la Lz 0 .. 0 U= 0 1 uy ... Uy,
e T lg o L 00 0 . 1

Cuauratp, uto LU-paznoxenne nomydeHo, a marpunbl L u U SBASIOTCS UCXOAHBIMU JTAHHBI-
mu. PacuetHsie popmystbl st pemieHust cucteMbl LY =b umeror Bup:

i1 .
i =b/1; yi:(bi_élijyj)/lii (i=2,3,....n).

Cucrema UX = Y pemaercs cnenyromumm o6pazom:
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n=Ynr X% =Y Zu X, (i=n-1,n-2,...,1).

i
j=i+l

3ananue 5. PazpaboTaTh anropuT™ BHIYUCICHUS ONPEAeIUTeNs

all alz aln
D — a‘21 a22 e a‘2r1
a‘n1 a‘n2 a‘nn

metoziom Iaycca. Mcnonssosats popmyny D = (-1)°a,a¥a?...a"™?, rne al™ - rnasubie snemen-

TBI TIpsiMoOro Xoxa merona ['aycca (K = 1,2,..., N), S — YKCJIO NEPECTAHOBOK CTPOK, 00CCIICUMBAIOLIIHX
BBIOOP HEHYJICBBIX IJIaBHBIX 3eMeHToB. Ha K-M mare mpsimoro xoxa (rme k = 1,2,..., n-1) cHayana
BBIYUCIIAIOTCS 3JICMEHTBI K-i CTpOKHU:

Cy=ai"/al™ (=k+l, k+2,..., n+l),
a 3aTCM OIPCACIIAIOTCA 3JICMCHTBI BCEX CTPOK, KOTOPBIC PACIIOIOKCHBI HUKC k'I>'I CTPOKHU:
a0 —ald —alIC, (i =k+1, kt2,...,n; j=k+l, ki2,..., n+l).

3ananue 6. Pa3paboTarh anroput™ BeIUmCIeHHs oOpatHOM Matpumbl A1 = X = [Xij]nxn MeTO-
nom ["aycca. Ucnonms3oBates paBenctBo AX = E, rne E — eaunnunas marpuna. CyuraTh, 4TO METOA
["aycca yxe peann3oBaH B BHJE HOAIPOrPAMMBI, KOTOPYIO HEOOXOANMO HCII0JIB30BaTh.

3amanue 7. Pa3paboTath anropuT™ BhrUMCIeHHs 06paTHOH MaTpuisl A1 = X = [Xij]oxn MeTO-
nom LU-paznoxxenns. Mcnonb3oBathk paBeHcTtBo AX = E, roe E — enuanunas marpuna. Caurarb, 4To
nporenypsl nonydenus Mmatpunl L u U, a Taxoke pemeHus cuctem Ly = bu UX = Y, yXKe peau3oBa-
HBI B BHJIE TIOJIITPOTPaMM, KOTOPBIE HEOOXOMMO UCTIOIh30BaTh.

3ananue 8. Pa3zpaboTaTh alropuTM pelIeHUs CUCTEMBbl JIMHEHHBIX aare0panyeckux ypaBHe-

a X, +a,X, +...+a,X, =b;

1nn

Ay Xy 8,50 X, + .. +ax_b,

2n"*n

A X +8,X, +..+a,X, =b,
METO/IOM TI0CJIeI0BAaTENbHBIX MpUOImkeHnit Skoou. Mcnonp3oBatk pacueTHyto Gopmyiy
X = (b, - Sax V- ¥ axtV)/a,  (i=12...n),
j=1 j=il
U YCJIOBHE OKOHUAHUS UTepaIuit
max [ —x*?|<e  (i=1n),

Trac k— HOMCp UTCpallUH, € - 3aJlaHHaA IMOTPCIUIHOCTL pC3yJIbTaTa.

3al[aHI/IC 9. Pa3pa60TaTL AJITOPUTM PCHICHUSA CUCTCMBIL JIMHEUHBIX aJr e6paI/I‘{CCKI/IX YpaBHEC-
HUH
a X, +a,X, ..+ a,X, =b;
8y Xy +8,X, +oo+ Ay, X, =Dy;
A X +a,X, +...+a,X, =b,
MeTooM 3einens. Mcnonap30BaTh pacueTHYIO (1)0pMyny
i-1 .
X" = (b - X ayx$ - Z ax\V)/a;  (i=12,...,n),
j=1 j=i+l
Y yCIIOBUE OKOHYaHUS UTEpaui
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max [x —x*?|<e  (i=1n)

rie K — Homep utepanuu, € - 3aJaHHAast IOTPEIIHOCTD PE3yiIbTaTa.

3aganue 10. Pazpaborarth anroputM yTouHeHHss KOpHEW HenuHeiHoro ypaBHenus f(x) = 0
METOJIOM TOJIOBHHHOTO JiejieHusi. KopeHb oTneNieH 1 HaxoquTces Ha oTpeske [a, b], HeoOxomumas mo-
IPEIIHOCTD PE3yJIbTaTa PaBHA €.

3amanue 11. PaspaboTarh alroputM YTOYHEHHS KOpPHEH HenuHeiHoro ypashenus f(X) = 0
METOJIOM KacaTelbHbIX. KOpeHb OT/eleH W HaxoJuTcs Ha oTpeske [a, D], 3amanHas morpermHocTh
pe3yibrata paBHa €. HawanmbHoe mnpuOmmwkeHue Xo € [a, D] m0mkHO ymOBIETBOPSATH YCIOBHIO
f(Xo)f"(x0) < 0, pacuerHas popmyiia METO1a UMEET B

Xi = Xi1 - f(%i-)/f(Xi-1), 1=1,2, ...

Cunrath, 4TO JUISl BBIYHCIICHUS MPOU3BOJIHOM HMCIIOIB3YETCSl TOTOBAsl MOANPOrpaMMa, KOTO-

pyro pa3zpabarbiBaTh HE TpeOyeTCsl.

3aganue 12. Pazpabortarh anropuTM YTOUHEHHs KOpHEW HenuHeiHoro ypaBHenus f(x) = 0
Meto1oM Xopa. KopeHb oTaeneH u HaxoauTest Ha oTpeske [a, b], 3agannast morpemHocTh pe3ynbrara
paBHa €. Eciu f(b)f"(b) > 0, To ucnons3yercst pacuetHas popmyiia

X: = X4 S beX f(x,): X=a i=12,..,
f(b) - f(x..)
eciu f(a)f'(a) > 0, to popmyina
X, —a .
X=X, ————=——f(x_.); Xo=b; i=12,....
I i-1 f(xlil) _ f(a) ( I—l)

Cuurarh, 4TO UIsi BEIYMCICHUS TTPOU3BOJAHON MCIOIB3YETCs TOTOBAs MOAIpPOrpamMma, KOTo-
pyro pa3zpabarbeiBaTh HEe TpeOyeTcs.

3amanue 13. PazpaboraTh anroputM yTOYHEHUs KOpHel HennHelHoro ypaBHenus f(x) = 0
METOJIOM TIOCIIEIOBATENILHBIX PUOIKeHnit. KopeHb oT/eNieH U HaXouTces Ha oTpeske [a, b], 3a-
JTaHHas! MOTPELTHOCTh pe3yibTaTa paBHa €. i 3aBeplIeHHs] UTepaliii UCIOJIb30BATh CIEAYIOIIEe
yCIIOBHE:!

1-¢

e = Xi —Xig

|X B XH| ) Xii1 = Xz .

3ananue 14. PazpaboTarh alroput™ peleHus: CUCTEMbl HETMHEHHBIX YpaBHEHUM
X, =@y (X0, X500 %, );
Xy = 0y (X0, Xy 000 Xy )5
Xa = 0 (X1, X500 ;)
METO/IOM NPOCTON uTepanuu. Mcnonb3oBaTh ciaenyrolee ycaoBue OKOHYAHNS UTepaLHi
max [x* —x*?|<0le (i=1n)

3ananue 15. PazpaboTtaTh anropuT™M BBIYUCIIEHUS MPUOIMKEHHOTO 3HAYeHUs (YHKIUH, 3a-
nanHo# Tabmumen yi = f(xi), 1=0,1,..., n, 15 3HaueHus aprymerTa Z € (Xo, Xn) C UCHOJIH30BAHUEM
WHTEPHOJIAIIMOHHON dhopmysl Jlarpanika:

I—n (X):Zn:yipi(n)(x) ’ Pi(n)(X): (X_XO)(X_Xl)'--(X_Xifl)(X_Xi+l)"'(x_xn) .
i=0 (% = %)X = X)X = X )% = Xiy0)-- (X — X;)
3ananue 16. PazpaboTtaTh alropuT™M BBIYUCIEHUS MPUOIMKEHHOTO 3HAUeHUs (YHKIUH, 3a-
nanHou tabmuueit yi = f(xi), i =0,1,..., n, Wig 3HaYeHus aprymenta Z € (Xo, Xn) ¢ HCIOJIb30BAHHEM
MHTEPIIOJISILIMOHHON CXEMbI DNTKEHA!

15



1 I30 1.2, —1(X) Xo —X]. _ 1
— vy’ i, |+l( )
X, — Xo 1 23, (X) X, =X

VYcnoue 3aBepuicHus Beraucienuii: |Po.,. k(X) — PO,I,...,k+1(X)| <e.

Yi X=X

Po,l,z,.._,n (X) = y|+1 X — X .

3amanue 17. Pa3paboTarh anropuT™ BBIYUCICHHS MPUOIMKCHHBIX 3HAYCHUH MEPBOU MPOU3-
BOJIHOM QyHKIUH, 3aganHon Tabmuiei Yi = f(xi), 1 =0,1,..., n, s KoTopoit Xo < X1 < ...< Xn, a pas-
HOCTh ME@X]y COCEJIHUMH 3Ha4eHUsiMH aprymenta h = Xj — Xi-1 (i = 1,2,..., N) sABJISI€TCS IOCTOSIHHOM.
Hcnonb3oBath GopMyily Ha OCHOBE JICBBIX KOHEYHBIX Pa3HOCTEHL:

y'(Xi ) ~ %: AYi = Yi- Vi1,

3amanue 18. Pa3paboTarh anropuT™ BBIYUCICHHS MPUOIMKEHHBIX 3HAYCHUH MEPBOU MPOU3-
BOJIHOM (QyHKIWH, 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) sABJIsSI€TCS MOCTOSIHHOM.
Hcnonb3oBath GopMyiy Ha OCHOBE NMPABBIX KOHEYHBIX PAa3HOCTEIi:

y'(x) = %; AVi = Yis1 - Vi,

3amanne 19. Pa3paboTarh anropuT™ BBIYUCICHHS MPHOIMKECHHBIX 3HAYCHUH MEPBOU MPOH3-
BOJHOM (GyHKIMH, 3a1anHoi Tabmurei Yi = f(Xi), i=0,1,..., N, Wig KOTopoii Xo < X1 < ...< Xn, a pas-
HOCTh M@XJy COCEJIHUMH 3Ha4eHusiMu aprymenta h = Xj — Xi-1 (I = 1,2,..., N) sABJIsI€TCS MOCTOSIHHOM.
Hcnonp3oBath GopMysly Ha OCHOBE LIEHTPATbHBIX KOHCYHBIX Pa3HOCTEH:

y'(x)~ A% ; AYi = Yie - Vil

2h’
3amanue 20. Pa3paboTaTh anropuT™ BBIYHCICHHS MPHOIMKCHHBIX 3HAYCHHI BTOPOH MPOM3-
BOJHON (GyHKIMH, 3a1aHHON Tabmuuei Yi = f(Xi), 1=0,1,..., N, Wig KoTopoii Xo < X1 < ...< Xn, a pas-

HOCTh MEX/y COCEJHUMHM 3HaYeHusiMH aprymenta h = Xi — Xi-1 (i = 1,2,..., N) ABJIIE€TCS MOCTOSIHHOM.
Hcnons30Bath (hOpMyITbI HA OCHOBE JICBBIX U IMPABBIX KOHEYHBIX PAa3HOCTEH:

14 A|’. ! 1 ! . ! 1 1+ ] 1 1—
y(xi)zTy, AY =Yl =Y Via=Y(Xu)= ylh iy =yi(x)= 2 hyV

3ananue 21. Pa3paboTarh alropuT™ BBIYMCICHUS MPUOIMKEHHOTO 3HAUEHUS OTIPEIeIEHHOTO
MHTETpaJia o KBaJpaTypHOH (popMyIe HEHTPATbHBIX IPSIMOYTOJIbHUKOB:

Tf(x)dthanf(xifﬁh/Z); h=(b - a)/n.

3ananue 22. Pa3paboTarh alropuT™ BBIYMCICHUS MPUOIMKEHHOTO 3HAUEHUS OTIPEIeIEHHOTO
MHTETpaJia o KBaJpaTypHoOil (popmyre Tpamneuuii:

?f(x)dth{w Zf(x)} h=(b-ayn.

3ananue 23. Pa3paboTarh anropuT™ BBIYUCICHUS MPUOIMKEHHOTO 3HAUEHHUS OMPEIECIICHHOTO
WHTETrpajia mo KBajpatypHoi ¢popmysine CUMIICOHA:

kff(x)o|ng[f(xo)+ F(%,)+ 45 F (% 10) +25 F(6)]; h=(b-a)m; Xiwz = X1 + W2,

3ananue 24. Pa3paboTarh alropuT™ BBIYMCICHUS MPUOIMKEHHOTO 3HAUEHUS OTIPEIeIIEHHOTO
UHTErpaja mno KBaaparypHoi popmyine CumricoHa (i 4eTHOTO Yuciia N):

b m m-1
OO0 =T (1) + F ) +45 1 06,.) +25 106015 0= (6-a)n
a 1= 1=
3amanue 25. Pa3zpaboTarh anropuT™ BBIYUCIICHHS 3HAYEHUS OTIPEICTICHHOTO HHTErpaja

I:?f(x)dx

C 3a/IaHHOM NOTPELIHOCTHIO Pe3ysIbTaTa € HA OCHOBE METOJA ABOWHOTO nepecuera. i 3aBeplieHus
UTepaluii UCIOIb30BaTh YCIOBHE HA OCHOBE MpaBuia PyHre:
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1
2“1
Onpenencaue npubamkeHHbix 3Hadenuil uarerpana I(h), 1(h/2) ¢ marom h = (b - a)/n u h/2

()= 1(h/2)|<s.

COOTBETCTBEHHO BBINIOJHSETCS OOpallleHMeM K TFOTOBOW MOANpOrpaMMe, B KOTOpPOW pealn30BaHa
KBajipatypHas (popmylia, UMEoIIas HOPSI0K TOYHOCTH K.

CoNoOA~WNE

P
= O

12.
13.
14.

15.

16.

17.

18.
19.

20.
21.
22.
23.

24,
25.

26.
27.
28.
29.
30.
31.
32.

33.
34.

TunoBbie TeopeTHYECKHE BONMPOCHI

MaremaTnueckie MoJIeIM TEXHUYECKUX OOBEKTOB U BBIYMCIUTEIbHbIE 3aJaUH.
Oco0eHHOCTH MHKEHEPHBIX 3ajjay U 3Tallbl UX peleHus Ha OBM

Pa3paboTka MaremMaTnuecKuxX MOJIeNeH 3a1a4, pemaemMbix Ha 9BM

VcTOYHUKY U BUABI IOTPEUIHOCTEN IIPU YMCIEHHOM PELLIEHUN MH)KEHEPHBIX 3a/1a4
AOGCONIOTHBIE U OTHOCUTEIIbHBIE TOIPEIIHOCTH NPUOIMKEeHHbIX yncen. [IpaBuna okpyrienus
[TorpemHoOCTH CYyMMBI M pa3HOCTH TPUOIMKEHHBIX YUCET

[TorperHocTy NpOU3BEAECHUS U YACTHOT'O MPUOIIMKEHHBIX YHCEIl

[MTorpemuocTu ¢GyHKIMNA TPUOTMKEHHBIX apPTyMEHTOB

OO0parHas 3a7aya TEOPUH MOTPELIHOCTEH

. [IpeacraBnenue 4ucnoBbIX JaHHBIX B OBM
. BausiHue MammHHOTO MPENCTaBICHUS BEIIECTBEHHBIX YHCENl Ha BBIYMCIUTEIBHYIO MOTpell-

HOCTb
KoppeKkTHOCTh BBIUMCIUTEIBHOM 3aa41

OO0yCOBIECHHOCTH BBIUUCIUTEIHLHON 3a1a4n

OCHOBHBIE KJIACChl BBIUMUCIUTEIBHBIX METOJOB, MPUMEHSEMBIX I PEUICHUS MHKEHEPHBIX
3a7a4

OcHoBHbIE TpeOOBaHMs K BBIUUCIUTENBHBIM anroputMaM. KOppeKTHOCTh BBIYMCIUTEIBHOTO
ajnropuTrMma

OcHoBHbIE TpeOOBaHUS K BRIYUCIUTEIHHBIM aITOPUTMAM. DKOHOMHYHOCTD BBIYHACIUTEIHHO-
ro aJIrOpuTMa

OO0mias xapakTEepUCTHKA 3a7a4l U METOJOB PEIICHHUS CHUCTEM JIMHEHHBIX anreOpandecKux
YpaBHEHUHU

Merton 'aycca penieHus CUCTEM JTUHEHHBIX anreOpanyecKux ypaBHEHHM

LU-paznoxxenne u Moaudukanuu Metoaa ['aycca perieHus cucteM JHHEHHBIX anreOpanye-
CKHMX ypaBHEHUH

Brluncnenue onpenenurenen

Brruucnenue oOpaTHBIX MaTPHIL

OO0yCIOBIEHHOCTD 33/1a4M PEIICHUs CUCTEM JTMHEHHBIX anreOpanyecKux ypaBHEHHH
WtepanmoHHbie METOIBI PEIICHUSI CUCTEM JIMHEHWHBIX allreOpandecKkux ypaBHEHHU. MeTobl
SAxobu u 3eiigens.

Omnpenenenne cOOCTBEHHBIX 3HAYEHUI U COOCTBEHHBIX BEKTOPOB MaTPUIL

OTtanbl penieHus HEMMHEHWHBIX ypaBHEHHMU. MeToJlbl MOJIOBUHHOTO JIEJIEHUS M IOCIEI0Ba-
TEIbHBIX MPUOIKSHUN

DTanbl pelieHns] HEIMHEUHBIX YpaBHEHU. MeToAbl XOp/ M KacaTelbHbIX

OTansl PelIeHNs CUCTEM HEJIMHEWHBIX ypaBHeHnH. Meton HeroToHa

[TocTaHoBKa 3a/1a4¥ U CPABHUTEIbHAS XapaKTEPUCTUKA METOI0OB UHTEPIONAINN (yHKITHI
[TonunoMuanbHas naTepnosanus. @opmyna Jlarpanxa

[TonnHomuanbHast uHTEpHIONAMsA. MeTon DilTkeHa

[TonuaoMuanbHas nHTEpnoNAnus. @opmyiiel HeroToHa

[TonuHoMuanbHass uHTEpnonsAuMa. MHTepnoasuuoHHbli MHOrowieH HbproTOHA ¢ pasneleH-
HBIMH Pa3HOCTSAMH.

KycouHno-nonnHoMuanbHast UHTEPHOAIUs. THTEpHOasSAUOHHBIN MHOTOWIEH DpMHUTa
Kycouno-nonnnomuaneHas uatepnossiuus. MaTeprnonsuus cruiaiHamMu
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35.
36.
37.
38.
39.

40.
41.

42.

43.

=

o

©oN

13.
14.
15.
16.

17.
18.

19.
20.

21.

22.

23.

24.

Beruncnenye npon3BoAHBIX MO ONPEISIICHUIO U € TIOMOIIbI0 KOHEYHBIX Pa3HOCTEN
Brruncnenue npon3BOAHBIX HA OCHOBE HHTEPIIOJIIIUOHHBIX MHOTOWICHOB Jlarpanxka
YucnenHnoe unrerpupoBanue. Kpajgpatypusie popMyiibl IpSMOYrOJIbHUKOB U Tparnenui
Uucnennoe nnrerpupoBanue. KBagparypuas ¢popmyna CumricoHa

YucnenHoe unterpuponanue. ONEHKH MOrPelIHOCTEeN KBaApaTypHbIX (GOPMYIT U TOCTPOEHUE
BBIYUCIUTEIBHBIX MTPOLEYP

YucneHnHoe penieHne 00bIKHOBEHHbBIX AU depeHnanbHbIX ypaBHEHUI MeTojoM Ditepa
MoubunupoBanHbeId MeTO Diliiepa pelieHns OOBIKHOBEHHBIX IU(p(epeHIHnaIbHBIX YpaB-
HEHUI

UucnenHoe pemieHHEe OOBIKHOBEHHBIX IU(EpeHINaIbHbBIX ypaBHEHUH MeToaoM Pynre-
Kyrra

3agaua cpeIHEeKBAPATHIHOTO MPHOIKeHU QYHKIMNA. MeTol HAUMEHBIIUX KBaPaTOB

TunoBble BOIIPOCHI K J'[aﬁOpaTopHLIM H NIPAKTUYCCKUM 3aHATHAM

Kakue ucTOUHMKY U BUJIBI TOTPEIIHOCTEN BIUSAIOT HA PE3YNbTaThl BBIYUCIEHUNH HAa DBM?
Kak onpenenstorcs abcontoTHas U npeienbHas adCOM0THAs MOTPEIIHOCTH MPUOIMKEHHOTO
qucna?

Kak onpenenstoTcss OTHOCHUTENIbHAS U HpefesibHas OTHOCUTENbHAsl MOrPEIIHOCTH MpHOIH-
KEHHOT0 uucia?

Kak onpenensitorcs 3Havamiast 1 BepHas HU(pbl NpuOIMKeHHOro yucia?

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

[To xakuM npaBuUiIaM IPOU3BOAUTCS OKPYIJIEHNE BEIIECTBEHHBIX YUCEN?

Kak BBIUMCIIAIOTCS TOTPEIIHOCTH CYMMBI M pa3HOCTH MPUOIMIKEHHBIX Yrcen?

Kak BBIUUCIIAIOTCS TOTPEIIHOCTH TIPOU3BENECHUS U YaCTHOTO MPUOIMKEHHBIX YHCEN?

Kak BbluucisieTcst morpemHocTb (PyHKIUM OJHOW MEPEeMEHHOM Juid NpUOIMKEHHOrO apry-
MeHTa?

. Kakum o6pazom onpezensercs NOrpenHocTb QyHKIIMU HECKOJIbKUX apryMEHTOB?
11.
12.

B gem 3akimouaercst oOpaTHast 3a/1a4a TEOPUN TOTPEITHOCTEH ?

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

Kak MoxHO Kiaccu(UIUpOBaTh CYLIECTBYIOIINE METOMABI PEIIEHUS CUCTEM JIMHEWHBIX al-
reOpanvecknx ypaBHEHUN?

B uem 3akitouaercs unes merona ['aycca?

Ckonpko utepanuii TpedyeTcs s npsaMoro xoaa meroaa ["aycca?

[Touemy mpu ucnonb3oBaHMM MeToja ['aycca 3HaYeHHs KOpHEH BBIYMCISIOTCS B IMOpPSIKE,
00paTHOM UX HyMepanuu?

B uem 3akmouaercst meto LU—paznoxkeHus U KaKoBBI €ro peuMyuiecTa’?

Kakwue sTansl BKIIOYaeT MeTo MporoHku? J{Jsl pemenns Kakux CUCTeM YpaBHEHUI OH IpH-
MeHsETCS?

3a cYeT Yero IOCTUTAETCS] HU3Kas BHIYUCIUTEIbHAS CII0)KHOCTh METO/1a TIPOTOHKH?

[Tpu KaKMX yCIOBUSAX BBIYUCICHUS MO METOY MPOrOHKU TapaHTUPYIOT MOIy4YE€HUE pe3yibTa-
Ta?

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

Kakum o6pa3omM cructema TUHEHHBIX anreOpanyeckux ypaBHEHHI MPUBOJUTCS K HOPMAaJIbHO-
My BUIy?

Yro moHMMAaeTcs MOoJ CXOJUMOCTBHIO UTEPALMOHHBIX MPOLECCOB sl METOJI0B SIkoOu U 3ei-
nena?

Kak mokazaTh CXOIMMOCTh UTEPALMOHHBIX METOJOB JUIsI CHUCTEMBbI JIMHEHHBIX ypaBHEHUH,
NPUBEJICHHOW K HOPMAJIbHOMY BHTY?
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B deMm 3aKiII04arOTCs MPEUMYILECTBAa U HEJOCTATKU MPSMBIX U UTEPALMOHHBIX METOJOB pe-
HICHUS] CUCTEM JIMHEWHBIX alNreOpandecKux ypaBHEHHUI?

Kak onpeznensieTcss norpemHocTb NpUOIMKEHUI KOpHEH, MOJIyYeHHBIX C MOMOIIBI0 UTEpally-
OHHBIX METOJIOB PEILLEHUS CUCTEM JIMHEWHBIX YPaBHEHUI?

Kakue cBoiicTBa omnpenenuTesed UCIONb3YIOTCA IPU UX BBIUMCICHUN METOJAMU BBIYHMCIIN-
TEJTHLHON MaTEMaTUKH?

Kaxkoii MeTo1 HCTI0JIB3YETCS MPU BBIUUCICHUHU ONPEICIUTEIICH?

Kak Beruucinsiercst ooparnas marpuna? Kakue MeTo1bl MOTYT UCTIOIB30BATHCS ?

W3 kakux 3TanoB COCTOUT MPOIECC MPUOIMKEHHOTO PEeUICHHS] HETUHEHHBIX YpaBHEHUI?

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

Kakue meTonbl oT/elieHUsI KOPHEW HEIMHEHMHBIX YpPaBHEHUH HMCIIOJIB3YIOTCS B MHXKEHEPHOU
paKTHKe?

Kak onpenensercs norpemHoCTb BBIYUCICHUI TP YTOYHEHUU KOPHEH HEJTMHEHHBIX ypaBHE-
HUN?

IIpu Kakux yCIOBHSIX MOYXKHO HANTH KOPEHb YPABHEHUS METOJOM IOJIOBUHHOTO JACJICHUS?
Kak ¢GopmymupyroTcsi ycnoBus 3aBEpUICHUS MTEPAMOHHBIX MPOIIECCOB B METOJAaX YTOYHE-
HUS KOpHEN HEIMHEHHBIX YpaBHEHUMN?

Kak ocymecTBisieTcsi BBIOOp Ha4aJdbHBIX MPHOIMKEHUNH KOPHEH B METOJax XOpJ, KacaTelb-
HBIX ¥ IPOCTOM UTEpaIuu?

[Touemy mMeron xop siByisieTcst 60s1€€e OBICTPBIM, YEM METO]I IIOJIOBUHHOIO JAEIEHUs?

KakoBbI cpaBHUTENIbHBIE XapAKTEPUCTUKU METOJIOB YTOUHEHUSI KOPHEW YpaBHEHUH 10 CKOPO-
CTH CXOJIMMOCTH, YHUBEPCAIBHOCTHU U CJI0KHOCTH peanu3auuu’?

B ueM 3akiroyaeTcsi reOMETPUYECKUM CMBICT METO/1a TPOCTOM UTepanuu’?

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

W3 kakux 3TarnoB COCTOUT MPOIecC MPUOIMKEHHOTO PEIIEHUsI CUCTEM HEeITMHEHHBIX ypaBHe-
HUN?

Kakum oOpa3om peanusyercs rpauueckuii METOJ JIOKAIU3aUU KOpHEU MpH PEUICHUH CH-
CTEMBI JABYX HEJIMHEHHBIX YpaBHEHUI?

KakuM 00pa3oM oOlLleHMBAeTCsl MOTPELIHOCTh MPUOIMKEHHBIX DPELICHUH, MOJy4aeMbIX IpH
MCIIOJIb30BaHUU METOIOB IpocToi urepauuu u Herorona?

Kak onpenensitorcst yciaoBHsl CXOAUMOCTH METO/la IPOCTON UTEPALUU IPU PELIEHUH CUCTEM
HEJIMHEWHBIX ypaBHEHUI?

Kaknum o0pa3oM nosmydeHsl pacueTHble popMyssl MeToaa HeloToHa 11 peleHus CucTeM He-
JMHENHBIX YpaBHEHUN?

Kak Bprumcnsercs HopMa MaTpuLbl SIkoOU MpH OLIEHKE CXOAMMOCTH METO0Jla MIPOCTON UTepa-
uuu?

Kakne ocoO€HHOCTH UMEeT YIpoIleHHbIH MeToa HproToHa U1 pelleHns cucTeM HeJIMHe-
HBIX YpaBHEHHUH U KaK OHU BIUSIOT HA CKOPOCTh CXOUMOCTHU?

Kak Bb100p HauaIbHOTO MPUOIMKEHUS BIUSAET Ha CXOAUMOCTh METOZ0B YTOUHEHHSI peIlIeHHH
JUTSL CUCTEM HEJTMHEWHBIX YpaBHEHUIT?

KakoBbl CpaBHUTEIBHBIE XapAKTEPUCTUKHA METOAOB NMPOCTOi uTepauuu U HelotoHa miis pe-
HIEHUSI CUCTEM HEIMHEWHBIX YPaBHEHUU IO CKOPOCTH CXOAMMOCTH, YHHUBEPCAJIbHOCTU U
CJI0KHOCTH peanu3anuu?

Kak onpenensitoTcst yciaoBHs CXOIMMOCTH METO/1a IPOCTON uTepanun’?

Yem 00ycioBieHa HEOOXOUMOCTh PEILICHHS 3a/1a4l UHTEPIOIALUHU?

Kak ¢popmynupyercs 3aga4a HHTEpHOIALUUU (QYyHKIUI?

Kak nHTEepnpeTupoBath 3aa4y MHTEPIOJALUN T€OMETPUIECKH?

B dyem cmbicn nuHeitHON nHTepniomsauun? Kak ona peanuzyercs?

B 4em 3akio4aroTcs JOCTOMHCTBA U HEAOCTATKU UHTEPIIONAMOHHON hopMmyibl Jlarpanxka?
B ueMm 3akiro4aroTcst TOCTOMHCTBA M HEAOCTATKH HHTEPIIOISIIMOHHON PopMyIbl DTKeHa?
Kak BBIUMCIIAIOTCS] KOHEUHBIE PA3HOCTH, AJIs KaKUX L€JIel OHU UCIIONIb3YI0TCA?

Kak BeIuMCIISAIOTCS pa3/iesieHHble pa3HOCTH, JUI KaKUX LeJIed OHU UCTIONb3YITCA?
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76.
77.
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11.

B uem 3axiiouaroTcs TOCTOMHCTBA U HEAOCTATKU MHTEPIIOIALUOHHBIX ¢popmyn HeloToHa ams
PaBHOOTCTOSIINX U MTPOU3BOIHHO PACIIONIOKECHHBIX Y3JI0B?

Kak BbIMosIHAETCS OlIEHKA MOTPENIHOCTH HHTepHoaupoBanus no popmymnam Herotona?
Kakum 00pa3om BEIYHCISAIOTCS KOA(PPHUIMEHTH KyOU4eCKOTO MHOTOWIeHa JpMuTa?

B kakux ciydasx ucrnoisib3yercs uncieHHoe auddepenunuponanue?

Kakum 00pa3om onpenenstoTcs: MPOU3BOJHBIE C TOMOIIBI0 KOHEYHBIX Pa3HOCTEH?

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

Kakum 00pa3om ocyliecTBIIseTCsl BHIYUCICHUE TPOU3BOIHBIX HA OCHOBE MEPBOM MHTEPIOJIS-
oHHOU opmynbsl Herorona?

Kakum 00pa3oM ocyliecTBiIseTCs BIYUCICHUE MPOU3BOAHBIX HA OCHOBE HHTEPHOSIIMOHHBIX
MHOrOwIieHoB Jlarpanxa?

Kakum oOpazom nopsiiok MHorowieHa Jlarpanka BIusieT Ha TOYHOCTb BBIYMCIICHUS MPOU3-
BOJHBIX?

B kakux ciydasx npuberaroT K YUCICHHOMY HHTEIPUPOBAHUIO?

B 4yem cocTouT reoMeTpuuecKuil CMBICT KBaIpaTyPHBIX GopMyIn?

UYto noka3pIBa€T OCTATOYHBIN WiIeH KBaApaTypHOU (HopMyIibl?

[Touemy hopMyITBI JIEBBIX U MPABBIX MPSIMOYTOJIHHUKOB OYEHb PEIKO UCHOIB3YIOTCS IS BBI-
YHCIICHUS ONPEIeTICHHOrO HHTerpaia’?

Kakoii reomeTrprueckuii CMBICI UMeEET KBajpaTypHas (opMysa IEHTPAIbHBIX MPSIMOYTOJIb-
HUKOB?

Kakoli reoMeTpruecKuii CMBICT HMEET KBaJiparypHasi popMmyiia Tpanenuii?

Kakoii reomeTpuueckuii cMbICI UMeeT KBajaparypHas ¢opmyna Cummncona?

Kakoli reoMeTpruecKkuii CMBICT HMeEeT KBaparypHas ¢popmyna Herorona?

Kakum 006pa3oM peanusyercs aBTOMaTHUECKUIA BHIOOD I1ara HMHTETPUPOBAHUS?

Kakum 00pa3om OIeHHBAETCs MOTPEITHOCTh MPOLEAYP YHCICHHOTO HHTETPHPOBAHUS ?

TunoBble 3a1aHuA I NPAKTHYECKOH U CAMOCTOATEIBHOI padoThl
IIpaxmuueckue 3a0anus

PazpaboraTe nporpamMMmy yTOUHEHHSI KOpHEH HETMHEHHOTO YpaBHEHUS METOJOM MOJIOBUHHO-
ro aenenus cpencreamu nakera MathCAD.

Pa3paborare mporpaMMy yTOYHEHHS] KOpHEH HEJIMHEHHOTO ypaBHEHHS METOJIOM XOp[ Cpe-
crBamu naketa MathCAD.

Pazpaborare mporpaMMy yTOYHEHHWs KOpHEW HEIMHEWHOTO ypaBHEHHUs MeTojoM HpioToHa
cpeacrBamu makera MathCAD.

Pa3zpaboraTe mporpammy yTOYHEHHs KOpHEW HEITWHEHHOTO ypaBHEHHUS METOJOM MPOCTOU
utepanun cpeacreamu nakera MathCAD.

Peasim3oBare pelnreHne 3agaud KyCOYHO-JIMHEMHOM MHTEPHOJSINUMU CPEACTBAMM ITAKETA
MathCAD.

Pazpabortats mporpaMMy HHTEPIOJISIIUH CILIAfHAMH Ha SI3bIKE BHICOKOTO YPOBHSI.
Pa3paboraTe nporpammy omnpenesneHns cOOCTBEHHBIX 3HaYEHU MaTpPUIIbI CTETIEHHBIM METO-
JIOM Ha SI3bIKE BBICOKOT'O YPOBHS.

Peanu3oBaTh BRIYUCIEHUN OOpATHBIX MATPHUI] CPEIACTBAMH 3JIEKTPOHHBIX TaONHUI[ B MakKeTe
Excel.

PeanuszoBars npubmmxkenue GyHKIUI 10 METOAY HAUMEHBIINX KBaJApaTOB CPEACTBAMHU DJIEK-
TPOHHBIX TabuIl B makeTe EXxcel.

Pa3paboraTe nporpammy omnpeneneHns cOOCTBEHHBIX 3HaYEHH MaTpHIIbl CTETIEHHBIM METO-
JIOM Ha SI3bIKE BBICOKOTI'O YPOBHS.

Pa3zpaboTaTe mporpaMMmy pemieHus CUCTEM JTUHEHHBIX anre0pandecKux ypaBHEHHH M0 cxeme
Xaenkoro Ha si3bIKe€ BBICOKOTO YPOBHS.
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Pa3zpaboTaTe mporpamMmy pemieHusi CUCTeM JTUHEHHBIX alreOpanvyecKux ypaBHEHUH METOJIOM
CTAaTUCTUYCCKUX MCHBITAHUHN Ha A3BIKE BEICOKOI'O YPOBH:I.

Pa3paboraTh mporpaMMy BBIUKCIICHUS ONIPEICICHHBIX HHTETPAIOB METOJIOM CTaTUCTUYECKUX
HUCOBITAHUN Ha SI3BIKE BEICOKOI'O YPOBH:L.

Pa3zpaboraTe mporpammy BBIUKCICHHS] KPAaTHBIX MHTETPAJIOB METOJIOM CTaTUCTHUYECKHX HC-
MIBITAaHUH Ha SI3bIKE BHICOKOT'O YPOBHS.

Teopemuueckue 3adanus (memvl peghepamos)

OreHKa MOTPEIIHOCTeH OKPYTIICHUS I Pa3IMYHbIX ()OPMATOB MPECTABIICHUS BEIICCTBCH-
HBIX yncen B OBM.

BeposiTHOCTHAs OIIeHKA MOTPELIHOCTEH.

Brruncnenne 3HaueHnii noJIMHOMOB 110 cxeMme ['opHepa.

KOppeKTHOCTh BBIYUCIUTEIBLHOM 3a0a4H.

OO0yCIIOBIEHHOCTh BBIYUCIUTEILHON 3a]a9H.

Y CTOMYUBOCTH BBIYUCIUTEIBHOTO AITOPUTMA.

TpeGoBaHMs K BEIYMCIUTEILHBIM QJITOPUTMAM 110 BPEMEHHU PEaTM3alliy U 3aTpaTaM MaMsTH.
MeToapl OIIEHKH BBIYUCIUTEIBHON CJI0KHOCTH aIrOPUTMOB.

CpaBHUTEINIbHBIN aHAJM3 BBIYMCIUTEIBHBIX aJITOPUTMOB C MOJUHOMHAIBLHON M 3KCIIOHEHIIH-
AJIbHBIMU OLIEHKAMH BBIYMCIATEIBHON CIO0KHOCTH.

. Hpeo6pa30BaHHe CHCTEM JIMHEHHBIX anre6pa1/1quKHX ypaBHeHI/Iﬁ K BUOY, 06GCH6‘II/IBaIOH_[e—

MY CXOJIMMOCTb UTEPALIMOHHBIX METO/I0B PELLICHUS.
Onpenenenyre COOCTBEHHBIX 3HAUEHUH MaTPUIIbl CTEIIEHHBIM METOJIOM.

Pemenue cucreM JIMHENHBIX anredpandeckux ypaBHEHUH 10 cxeMe Xalelkoro.

Pemienue cucreM JMHEHHBIX alreOpanyecKuX YpaBHEHUH METOJOM CTaTHCTUYECKHUX HCIbI-
TaHHM.

Brruncnenue onpeaeseHHbIX HHTETPAJIOB METOJOM CTaTUCTUYECKUX MCIIBITAHUM.
Boruncnenue KpaTHbIX HHTETPAIIOB METOJOM CTaTUCTUUYECKUX UCIIBITAHUM.
Tpuronomerpruyeckas HHTEPIOJIALHUS.

PaBHOMepHOE npubIMKeHne QYHKIHMA.

[TporpammupoBanue B nakere MathCAD.

Pemenne vH)XE€HEpHBIX MaTeMaTHYECKHUX 3a/lad CPEACTBAMMU 3JIEKTPOHHBIX TaOIMI] (Ha MpH-
mepe nakera Excel).

TumnoBble 3a1aHUs HA KOHTPOJIbHYI0 PadoTy (1151 3204H0iT GopMBI 00yUeHHs)

3amanue 1. Halitu mpenenbHble aOCOMIOTHBIE M OTHOCHTENIbHBIE TMOTPEIIHOCTH YUCEN, €CITH

OHU UMCIOT TOJIBKO BEPHLBIC HHq)pLI.

Bapuant 3ananue Bapuant 3ananue

1.1 a) 0,2387 0) 42,884 1.2 a) 3,751 6) 0,537
1.3 a) 11,445 0) 2,043 1.4 a) 2,3445 0) 0,745
1.5 a) 8,345 0) 0,288 1.6 a) 12,45 0) 3,4453
1.7 a) 0,374 0) 4,348 1.8 a) 20,43 0) 0,576
1.9 a) 41,72 0) 0,678 1.10 a) 5,634 0) 0,0748
1.11 a) 18,357 0) 2,16 1.12 a) 0,5746 0) 236,58
1.13 a) 14,862 0) 8,73 1.14 a) 0,3648 0) 21,7
1.15 a)2,4516 6) 0,863 1.16 a) 62,74 0) 0,389
1.17 a) 5,6432 0) 0,00858 1.18 a) 0,0384 0) 63,745
1.19 a) 12,688 0) 4,636 1.20 a) 6,743 0) 0,543
1.21 a) 431,172 6) 10,6078 1.22 a) 25,4405 0) 103,45
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1.23 a) 1,03547 0) 2261,16 1.24 a) 12,45 0) 31,4053

1.25 a) 0,8562 6) 81,7983 1.26 a) 20,43 6) 0,01576

3ananue 2. 1o 3agannoii (hopMyse BBIYUCIUTD PE3YNIbTAT U ONPENEIUTh €ro a0CONIOTHYIO U
OTHOCUTEJIbHYIO MIOTPEUTHOCTH.

Bapuant dopmyna Hcxonubie qaHHbIe
’1 L= [atbe ? a = 4,3(+0,05); b = 17,21(+0,02); ¢ = 8,2(+0,05);
' m—n m = 12,417(+0,003); n = 8,37(+0,005)
_ m*(a+b) a = 13,5(+0,02); b = 3,7(+0,02); m = 4,22(+0,004);
2.2 = ¢ = 34,5(+0,02); d = 23,752(-0,005)
a%b a = 3,456(+0,002); b = 0,642(+0,0005);
23 = ¢ = 7,12(+0,004)
_ab® a = 0,643(+0,0005); b = 2,17(+0,002);
24 = ¢ = 5,843(0,001)
”e L o ab a = 0,3575(+0,0002); b = 2,63(+0,01);
' ? ¢ = 0,854(+0,0005)
_m?n m = 1,6531(+0,0003); n = 3,78(+0,002);
2.6 Y="3 ¢ = 0,158(0,0005)
3
2.7 = fgeE Q = 54,8(0,02); e = 2,45(x0,01); E = 0,863(0,004)
2n—1)°
2.8 Q==Y | 0435(0,0001): x = 4,2(:0,05); y = 0,85(+0,01)
xX-y
29 RCETORE y =5,2(x0,04); p = 15,32(+0,01); g = 7,5(+0,05);
' k—1 k = 21,823(0,002); | = 7,56(+0,003)
210 y= kx+2) k = 0,64(+0,004); x = 3,236(+0,002); = 15,8(+0,03);
' (a —b)’ a = 12,415(0,003); b = 7,18(+0,006)
911 ) ris r = 2,348(£0,002); s = 4,37(+0,004);
' B k = 0,235(+0,0003);
212 _dx’ d = 0,142(0,0003); x = 1,71(+0,002);
' g g = 3,727(+0,001)
»13 _ ni(z+u) z = 18,5(+0,03); u = 5,6(+0,02); n = 3,42(+0,003);
' T e, s = 26,3(+0,01); r = 14,782(+0,006)
014 _sq s = 0,1756(+0,0001); q = 3,71(0,03);
' k? k = 0,285(0,0002)
915 _ b b = 1,245(+0,001); ¢ = 0,121(+0,0002);
' T4 d = 2,34(+0,003)
3
2.16 = ”;i m = 38,5(+0,01); F = 3,35(+0,02); t = 0,734(+0,001)
_ 2
2.17 Q= (s +k)(2‘]i LA 4,2(+0,05); k = 0,85(0,01); d = 2,0435(+0,0001)
S —_—
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218 Lo y)n’ x = 11,8(+0,02); y = 7,4(+0,03); n = 5,82(+0,005);
a—b a = 26,7(+0,03); b = 11,234(+0,004)
219 _ (a+b)m a = 2,754(+0,001); b = 11,7(+0,04); m = 0,56(+0,005);
' (c—d)> ¢ = 10,536(+0,002); d = 6,32(+0,008)
2
2.20 V= "T Dd? = 3,14; D = 54(x0,5); d = 8,235(0,001)
221 _ n*(z-u) z=12,5(x0,02); u = 2,3(x0,03); n = 3,25(+0,002);
' T et s = 21,8(0,01); r = 11,702(+0,005)
999 _be b = 2,247(+0,001); ¢ = 0,221(+0,0002);
' Y d = 2,34(+0,003)
293 _ m*(a+2b) a=16,5(x0,02); b = 3,9(+0,02); m = 4,12(+0,003);
' T 304 ¢ = 31,5(+0,02); d = 19,752(+0,005)
594 q=35t54 s = 0,1496(+0,0001); q = 3,21(0,03);
' k? k = 0,485(+0,0002)
_ @n-DBx-y)
2.25 Q= o) n = 2,0413(£0,0001); x = 4,7(+0,05); y = 0,76(x0,01)
226 y = m’n m = 2,6381(+0,0003); n = 5,43(+0,002);
' (c+1)’ ¢ = 0,358(+0,0004)

3amanue 3. Ucnonws3ys meron ["aycca, pemuTs cucteMy ypaBHeHU#M ¢ TouHocThio 10 0,01.

BeInmoaHuTh IMMPOBEPKY MOJTYYCHHBIX PE3YJIbTATOB.

Bapuant 3aganue Bapuant 3amganue

3.1 |44x1-2,5%2+19,2x3- 10,8x4=4,3 3.2 |8,2X1-3,2X2+ 14,2x3+ 14,8x4=-8,4
5,5X1-9,3%2- 14,2x3+ 13,2X4= 6,8 5,6X1- 12X2+ 15%3- 6,4%4=4,5
7,1x1-11,5%x2+ 5,3x3- 6,7x4=-1,8 5,7X1+ 3,6x2-12,4x3- 2,3%a= 3,3
14,2x1 + 23,4%2- 8,8X3+ 5,3x4= 7,2 6,8x1 + 13,2X2- 6,3%3- 8,7x4= 14,3

3.3 |5,7x1-7,8%X2-5,6x3-8,3x4=2,7 3.4 |3,8x1+ 14,2%2+ 6,3%X3- 15,5%x4=2,8
6,6x1+ 13,1X2- 6,3x3+ 4,3xa=-5,5 8,3X1- 6,6X2+ 5,8x3+ 12,2x4=- 4,7
14,7x1- 2,8%2+ 5,6x3-12,1X4= 8,6 6,4%1- 8,5x2-4,3x3+ 8,8xa= 7,7
8,5X1+ 12,7X2- 23,73+ 5,7x4= 14,7 17,1x1- 8,3x2+ 14,4%3- 7,2%X4= 13,5

3.5 [157X1+6,6x2-5,7x3+ 11,5x4=-2,4 3.6 |4,3x1-12,1x2+ 23,2%x3- 14,1x4= 15,5
8,8X1-6,7Xx2+ 5,5%3- 4,5x4=5,6 2,4%1- 4,4%2 + 3,5%3+ 5,5x4= 2,5
6,3%X1- 5,7X2- 23,4X3+ 6,6x4a= 7,7 5,4x1+ 8,3x2- 7,4%3- 12,7%4= 8,6
14,3x1+ 8,7X2- 15,7%3- 5,8x4= 23,4 6,3X1- 7,6x2+ 1,34x3+ 3,7X4= 12,1

3.7 (1,4x1+2,1x2-3,3x3+ 1,1x4=10 3.8 |1,7x1+10x2-1,3x3+ 2,1xa=3,1
10x1-1,7%2+ 1,1x3- 1,5x4=1,7 3,Ix1+ 1,7%x2- 2,13+ 5,4x4= 2,1
2,2X1+ 34,4%2- 1,1x3- 1,2xa= 20 3,3X1-7,7%2+ 4,4x3-5,1xa=1,9
1,Ix1+1,3%2+ 1,2x3+ 1,4x4=1,3 10x1-20,1%2+ 20,4x3+ 1,7X4=1,8

39 |[1,7x1-1,8%2+1,9%3- 57,4x4=10 3.10 |[6,1x1+6,2X2- 6,33+ 6,4x4a=6,5
1,1x1-4,3%2+ 1,5%3-1,7%4= 19 1,1x1-1,5%2+ 2,2%X3- 3,8x4 = 4,2
1,2x1+ 1,4x2+ 1,6x3+ 1,8x4= 20 5,1X1—5x2+ 4,9%3- 4,8x4 = 4,7
7,1x1- 1,3%x2-4,1x3+ 5,2x4= 10 1,8x1+ 1,9%2+ 2X3- 2,1x4= 2,2

311 (2,2%1- 3,1x2+ 4,2%X3—5,1x4= 6,01 3.12 (35,8x1+ 2,1x2- 34,5%3- 11,8x4=0,5
1,3x1+ 2,2%X2— 1,4x3+ 1,5%4= 10 27,1%1-7,5%2+ 11,7x3- 23,5%x4= 12,8
6,2X1- 7,4x2+ 8,5%x3—9,6xa=1,1 11,7x1+ 1,8%2- 6,53+ 7,1xa= 1,7
1,2x1+1,3%2+ 1,4x3+ 4,5%x4=1,6 6,31+ 10x2 + 7,1x3+ 3,4x4= 20,8
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3.13 [351x1+ 1,72+ 37,5%3—2,8%4=7,5 3.14 (1,1x1+11,2x2+ 11,1x3-13,1x4=1,3
45,2x1+ 21,2%2—1,1x3- 1,2x4a=11,1 -3,3x1+ 1,1x2+ 30,1x3- 20,1x4= 1,1
21,11+ 31, 7X2+ 1,2%3— 1,5%4= 2,1 7,5%1+ 1,3%2+ 1,1x3+ 10x4= 20
31,7x1+ 18,1x2- 31,7x3+ 2,2%4= 0,5 1,7x1+ 7,5%2- 1,8x3+ 2,1x4a=1,1

3.15 [7,5x1+ 1,8%x2-2,1%3-7,7x4a=1,1 3.16 |(30,1x1-1,4x>+ 10x3- 1,5%x4=10
-10x1+ 1,3%2- 20x3- 1,4%4=1,5 -17,5%1+ 11,1%2+ 1,3%x3- 7,5%4= 1,3
2,8X1-1,7x2+ 3,9%3+ 4,8x4=1,2 1,7X1-21,1%2+ 7,1%3- 17,1x4= 10
10x1+ 31,4%2- 2,1x3- 10x4a=-1,1 2,1x1+ 2,1x2+ 3,63+ 3,3x4=1,7

3.17 |7,3X1-8,1x2+ 12,7X3- 6,7X4= 8,8 3.18 [4,8x1+12,5%2-6,3X3-9,7x4a=3,5
11,5x1+ 6,2X2- 8,3x3+ 9,2Xx4= 21,5 22%1-31,7x2+ 12,4%3- 8,7X4= 4,6
8,2X1- 5,4%2+ 4,3X3- 2,5%4= 6,2 15x1+ 21,1X2- 4,53+ 14,4x4= 15
2,4%1+ 11,52 - 3,3x3+ 14,2X4=-6,2 8,6x1—14,4x2+ 6,2X3+ 2,8x4a=-1,2

3.19 [6,4x1+ 7,2X2- 8,3X3+ 42Xa= 2,23 3.20 [14,2x1+ 3,2%2- 4,2X3+ 8,5%x4= 13,2
5,8x1-8,3%2+ 14,3x3- 6,2xa= 17,1 6,3x1-4,3x2+ 12,7%x3-5,8x4=-4,4
8,6X1+ 7,7X2- 18,3x3+ 8,8x4=-5,4 8,4%1- 22,3X2-5,2x3+ 4,7X4a=6,4
13,2x1—5,2X2- 6,5X3+ 12,2X4= 6,5 2,7X1+13,7X2+ 6,4%3-12,7%x4= 8,5

3.21 |7,3x1+ 12,4%2- 3,8%X3— 14,3x4a= 5,8 3.22 |13,2X1-8,3%X2-4,4%3+ 6,2X4=6,8
10,7x1- 7,7%2+ 12,5%3 + 6,6X4 = -6,6 8,31+ 4,2x2-5,6x3+ 7,7xa=12,4
15,6x1+ 6,6X2 + 14,4%3- 8,7x4a= 12,4 5,8X1-3,7X2+ 12,4%3- 6,2Xa= 8,7
7,5%1+ 12,2%2- 8,3X3+ 3,7X4=9,2 3,51+ 6,6x2- 13,8x3- 9,3x4=-10,8

3.23 8,Ix1+ 1,2x2-9,1x3+ 1,7x4= 10 3.24 (3,3X1-2,2X2- 10xs+ 1,7x4=1,1
1,1x1- 1,72+ 7,2%X3- 3,4x4= 1,7 1,8x1+ 21,1%2+ 1,3X3- 2,2X4= 2,2
1,7x1-1,8x2+ 10x3+ 2,3x4= 2,1 -10x1 + 1,1x2 + 20%3 - 4,5%4 =10
1,3x1+ 1,7X2- 9,93+ 3,5x4= 27,1 70x1—1,7%x2-2,2%3+ 3,3xa= 2,1

3.25 |[1,7x1+9,9%2- 20x3—1,7xa=1,7 3.26 |1,7x1-1,3%2-1,1x3—1,2X4=2,2

20x1 + 0,5x2- 30,1x3- 1,1x4=2,1
10x1 - 20x2+ 30,2x3+ 0,5x4=1,8
3,3x1—0,7%2+ 3,33+ 20x4 = -1,7

10x1- 10x2- 1,3x3+ 1,3x4=1,1
3,5x1+ 3,3x2+ 1,2x3+ 1,3x4=1,2
1,3x1+1,1x2-1,3x3-1,1x4=10

3ananue 4. Haiitu npubnmkeHHoe 3HaueHUe (PyHKIUM [TPHU yKa3aHHOM 3HAUYCHUM apryMeHTa,

ecnu GyHKIUS 3aaHa Tadauiei. Mcnonb3oBaTh:

a) hopMyiy TMHEHHON UHTEPIIOJISALUHY;
0) MHTEPIOISALIMOHHBIA MHOTOUWIEH Jlarpanxa.

Bapuant Tabnuna 3HaueHut GyHKIUU AprymeHT
4'1 ;. 2:225 2:;123 21336 21823 X = 0,512
2 ;: 2:325 g:ggs 2:222 E:Sig X = 0,537
43 ;);: 2;885 2:14217 2:24 gégl X = 0,102
4.4 ;: 8:;34 2:3(2)9 (1):239 8:220 X = 0,774
o ;I g:gclm S:ggs 2:%7 8;285 X = 0,552
o ;: 2:2?6 g:ggs g:;gs 8;229 X = 0,736
4'7 ;. 2:885 2:14217 2514 Sﬁgl x = 0,154
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48 ;: g:ggs g:ggs (1)1222 %gig X = 0,478
- ;: g:géo 2:328 (1):%7 8:285 X = 0,436
40 s o a0 1awd =081z
T ;: 2:835 (1)1317 (1):54 (13281 x=0,125
e y géie 2231 2221 2329 X = 0,186
413 ;: 2225 (1)‘7‘23 (1)236 2823 X = 0,608
TR TS . T ¥ T T Py
- ;: g:ggs g:gszas %ggz 2;339 x = 0,616
TR 1 Y- S S (=031
4.17 ;: g:géo 2328 2%7 2285 X = 0,482
4.18 . 2236 g:ggs g:;gg gggg X = 0,736
419 §: 2317 2%14 (1)281 (1):43189 X = 0,203
-2 §: gclsis ?1:2;1 2:521 2329 x = 0,235
v ;. 213(255 g:ggs 2:222 8:34519 x = 0,616
422 ;: g:géo 2:328 2:%7 2:285 X = 0,461
423 3);: 2:885 2:14217 2%4 Sﬁgl X =0,201
o y 22?6 gjggs 3:228 2;29 X = 0,631
425 ;I 8234 2;3(2)9 2239 ijiﬁo x = 0,835
420 ;I géie 2231 3521 2339 x = 0,314

3ananue 5. Mcnonb3ys nepByro Wiy BTOPYIO UHTEPIIOIALUOHHYIO (popmyrny HeloToHa, BBI-
YUCIUTh 3HAUeHUE (PYHKIIUH MTPH 33JaHHOM 3HAYCHUU apryMEHTa.

Bapuant Tabnuua 3HaueHuil QyHKIUH AprymeHnt
51 xi 11,415 (1,420 (1,425 |1,430 |1,435 |[1,440 |1,445 |1,450 « = 1448
' yi |0,8885 ]0,8896 |0,8906 |0,8916 [0,8926 |0,8936 |0,8947 |0,8956 '
59 xi 10,001 0,106 0,111 0,116 0,121 0,126 0,131 0,136 % = 0.109
' yi |1,2618 |1,2764 |1,2912 |1,3061 |1,3213 |1,3366 |1,3520 [1,3677 '
53 Xi 10,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50 « = 0.375
' yi 10,8607 ]0,8187 |0,7788 |0,7408 |0,7047 |0,6703 |0,6376 |0,6065 ’
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54 xi 10,480 10,185 0,190 0,195 (0,200 0,205 (0,210 0,215 «= 0213
' yi [5,6154 |5,4669 |5,3263 |5,1930 [5,0665 |4,9462 |4,8317 |4,7226 ’
55 Xi 350 355 360 [365 [3,70 3,75 [3,80 [3,85 X = 0.362
' yi |33,115 |34,813 |36,598 |38,475 [40,447 42,521 (44,701 [46,993 '
56 xi 10,415 10,120 0,125 0,130 [0,135 0,140 0,145 0,150 = 0133
' yi 18,6573 [8,2933 |7,9583 |7,6489 [7,3625 |7,0961 |6,8481 [6,6166 '
57 xi 1,340 11,345 1,350 1,355 (1,360 |1,365 (1,370 |1,375 « = 1.368
' yi |4,2556 |4,3532 |4,4552 |4,5618 |4,6734 |4,7904 |4,9131 |5,0419 ’
58 x /001 006 011 016 [0,21 026 0,31 0,36 X = 0243
' yi 10,9918 |0,9519 |0,9136 [0,8769 |0,8413 |0,8078 |0,7753 |0,7441 ’
59 x /0,15 016 0,47 0,48 [0,19 020 0,21 |0,22 X« = 0195
' yi |4,4817 14,9530 |5,4739 [6,0496 [6,6859 [7,3891 |8,1662 [9,0250 ’
510 xi 045 046 |047 (048 [049 [050 [051 |0,52 X = 0.462
yi |20,194 |19,613 |18,942 |18,174 [17,301 |16,312 |15,198 [13,948 ’
511 xi 11,430 [1,435 [1,440 (1,445 (1,450 [1,455 (1,460 [1,465 = 1433
' yi 10,8916 |0,8926 |0,8936 |0,8947 [0,8956 |0,8967 |0,8976 [0,8986 ’
512 xi 10116 |0,121 |0,126 [0,131 |0,136 |0,141 |0,146 |0,151 x= 0134
' yi 11,3061 |1,3213 |1,3366 |1,3520 [1,3677 |1,3836 |1,3996 [1,4156 '
513 xi 030 035 040 [045 [050 055 0,60 [0,65 % = 0.66
' yi 10,7408 |0,7047 |0,6703 |0,6376 [0,6065 [0,5769 |0,5488 [0,5220 ’
514 xi 10,195 10,200 10,205 0,210 0,215 0,220 0,225 0,230 x=0193
' yi [5,1930 |5,0665 [4,9462 |4,8317 |4,7226 |4,6186 |4,5192 |4,4242 '
515 Xi 1365 3,70 3,75 380 (3,85 3,90 3,95 [4,00 X = 3.770
' yi [38,475 40,447 |42,521 |44,701 |46,993 |49,402 |51,935 |54,598 ’
516 xi /0,130 0,135 0,140 0,145 0,150 10,155 0,160 0,165 = 0157
' yi |7,6489 |7,3625 |7,0961 |6,8481 |6,6166 |6,3998 |6,1966 |6,005 ’
517 xi 1,355 [1,360 |1,365 (1,370 |1,375 1,380 1,385 1,390 « = 1350
' yi 14,5618 |4,6734 |4,7904 14,9131 |5,0419 |5,1774 |5.3202 |5,4707 ’
518 xi 016 (021 026 031 036 041 046 051 % = 0.52
' yi 10,8769 |0,8413 10,8078 |0,7753 |0,7441 |0,7142 10,6855 [0,6579 ’
519 xi 018 (019 020 021 0,22 0,23 0,24 0,25 x=0215
' yi 16,049 16,685 [7,389 (8,166 (9,025 (9,974 [11,023 |12,182 '
520 xi 048 1049 050 051 (0,52 10,583 0,54 [0,55 X = 0.493
' yi 18,174 17,301 |16,312 |15,198 [13,948 |12,551 [10,994 (9,265 ’
591 xi /0,101 0,206 0,111 |0,116 (0,221 10,126 0,131 0,136 «=0118
' yi [1,2618 |1,2764 [1,2912 |1,3061 |1,3213 |1,3366 [1,3520 |1,3677 ’
599 xi 045 046 047 048 049 050 051 0,52 = 0523
' yi 20,194 [19,613 [18,942 [18,174 |17,301 |16,312 |15,198 |13,948 ’
523 xi 05 016 0,27 0,18 0,19 0,20 0,21 0,22 «=0.164
' yi |4,4817 14,9530 |5,4739 16,0496 [6,6859 |7,3891 |8,1662 [9,0250 '
594 xi 1,340 [1,345 |1,350 1,355 1,360 (1,365 |1,370 1,375 ¥ = 1337
' yi 14,2556 |4,3532 |4,4552 |4,5618 [4,6734 |4,7904 14,9131 [5,0419 '
5 95 xi 016 (021 026 031 036 041 046 |0,51 X =024
' yi 10,8769 |0,8413 10,8078 |0,7753 |0,7441 |0,7142 10,6855 [0,6579 ’
526 xi /030 038 040 045 [050 055 0,60 [0,65 < =043
' yi 10,7408 ]0,7047 ]0,6703 |0,6376 [0,6065 [0,5769 [0,5488 [0,5220 ’

3ananue 6. /{15 3a1aHHOT0 YMCIASHHOTO METOA
a) MPeICTaBUTh KPaTKOE OMUCAHKE, KOTOPOE TOJIKHO COJIEPIKATh:
- UJEI0 METO/IA;
- UICXOJHbBIE JAaHHBIE J1JIs1 IPUMEHEHUS;
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- O)KHJIaeMBbI€ PE3yJIbTATHI;
- pacueTHble (HOPMYIIBI;

- YCIIOBUSI OKOHYAHUS BBIYUCIICHUN;
0) pa3paboTarh CXeMy aJlfOPUTMA, T/I€ YKa3aTh HA3HAYCHHE UCIIOJIb3YEMBIX TIEPEMEHHBIX U
MacCHBOB;

B) COCTaBUTh IPOrpaMMy Ha SI3bIKE IPOIPaMMHUPOBAHUS BBICOKOT'O YPOBHS.

Bapuant YuciaeHHblil METO Bapuant YucneHHbIi METO
6.1 |BbruncieHnue onpeaeneHHOro HTe- 6.2 |Boruncnenue 3HaueHUs PYHKIUH 10
rpana 1o ¢popmyse HEeHTPaIbHbIX MHTEPIOJLMOHHON cxeMme DUTKeHa
IPSMOYTOJIbHUKOB
6.3 |PemeHue cucTem JIMHEHHBIX ypaBHE- 6.4 |Pemenue cucTem JIMHEHHBIX YPaBHCHUM
HU METOAOM UTEpaIMOHHBIM METOZOM 3eHaerst
6.5 |BberumcieHue nepBhIX MPOU3BOIHBIX 6.6 |Bruncnenue 3HaueHUs QPYHKIUHU 1O
TaOIMYHON (HYHKIIMU C UCTIOIH30BA- MHTEPHOIIMOHHON popmyre Jlarpan-
HUEM KOHEUHBIX pa3HOCTeH xKa
6.7 |Pemenune 0OBIKHOBEHHBIX qU(QepeH- 6.8 |Bpruncienue onpenaeneHHOro HHTErpa-
UAJIbHBIX YpPaBHEHUH MeTOA0M Dii- na o popmyne Cumrncona
aepa
6.9 |Boruncnenue 3HaueHus QyHKIUU 11O 6.10 |Pemenne oObIKHOBEHHBIX UM dEepeH-
UHTEPHOSIIUOHHON hopmyne Jla- LAAJIbHBIX YPaBHEHUN MeTo10M PyHre-
rpaHXa Kyrra
6.11 |Bpruucinenue onpeaenuTenei MeTo- 6.12 |Beruucnenue 3HaYeHHUS (YYHKIMH IO
noM 'aycca NepBOIl UHTEPIIOIAMOHHON opMmyIie
HeroTona
6.13 |Pemenue cuctem JTMHEWHBIX ypaBHE- 6.14 |Bpruucienue oOpaTHBIX MaTPHIl METO-
HUI UTEpallMOHHBIM MeTO10M SKo0u JoM ['aycca
6.15 |BeruncieHue onpeeieHHOTO HHTE- 6.16 |Beruncienue 3HaYCHUS QYHKITH 110
rpana no ¢popmysie Tpamenuii MHTEPHOIHMOHHOM popmyne HeroToHa
C pa3/ieJIeHHBIMU PAa3HOCTAMU (JUIs1
HEPaBHOOTCTOSIIUX Y3JI0B MHTEPIIOJIHU-
pOBaHMsI)
6.17 |Bpruucienue 3HayeHUs (PYHKIHUU IO 6.18 |Brruucnenue 3HaueHUs QYHKIUU MO
dbopMyIie TMHEHHON UHTEPHOIAUN BTOPOI HHTEPIOJISLIMOHHON opMyie
HeroTona
6.19 |Pemenue cuctemM HENMHEHHBIX ypaB- 6.20 |Pemenue cucTeM HEMMHEHHBIX ypaBHE-
HEHUU METOJOM UTEpaluu Hui MerogoM Herorona
6.21 |Pemenue cucTem JTMHEWHBIX ypaBHE- 6.22 |Pemenne oObIKHOBEHHBIX AU depen-
HUU C TPEXAUArOHAJIbHON MaTPULICH [IUAJIbHBIX YPaBHEHUH MOIUPHUIIMPO-
K02 PHUITMEHTOB METOIOM TTPOTOHKHU BaHHBIM METOJIOM Dilsiepa (MeTo10M
Oninepa-Kommn)
6.23 |Berunciienue 3HaueHus (HYHKIMA TIO 6.24 |PemeHue cucTeM JMHEHHBIX anreOpan-
METOAY KyCOUHO-THHEHHOW UHTEPIO- YeCKUX ypaBHEHMH 1o metoxy LU-
JSILAA pa3oeHusi MaTpullbl K03 HUIHEHTOB
6.25 |Pemenue cuctem JTMHEWHBIX ypaBHeE- 6.26 |Pemienue cuctemM TMHEWHBIX YpaBHEHUI
Hult MmetozoM ["aycca ¢ BBIOOpOM MeTosioM ["aycca ¢ BBIOOpOM TI1aBHOTO
IJIABHOTO AJIEMEHTA 10 CTOJIOIY HJIEMEHTA 0 CTPOKE
CocraBun

npod. kadenpsr CAIIP BC,
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