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1 OBIME ITOJIOXKEHUA

OrneHouHbIe MaTepHaIIbl — 3TO COBOKYITHOCTh y4E€OHO-METOJUUECKUX MAaTepUalIOB (IIPAKTH-
YeCKUX 3a/IaHui, onucaHuii (opM U MpoLeayp MPOBEPKH), IpeTHA3HAUCHHBIX I OLIEHKU KauecTBa
OCBOCHHS 00YJarONTUMUCS JaHHOHN auciuIuMHbl kKak yactu OITOIL.

Llenb — OLIEHUTH COOTBETCTBUE 3HAHMI, YMEHH U BIAJCHUN, TPHOOPETEHHBIX 00YYarOIUMCS
B IIpollecce U3ydeHHs TUCHMILIMHBI, neinsiM U TpeboBanusm OIIOII B xone npoBeneHUs MPOMEKY-
TOYHOMU aTTECTaLUU.

OcHoBHas 3a/1a4a — 00eCIeUnTh OLEHKY YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIUH.

KoHTpomb 3HaHNH 00y4arommxcst IPOBOJAUTCS B OPME MPOMEKYTOUHOM aTTECTAIHH.

[TpomeskyTouHas aTTecTalys IpoBoauTCs B (popme sk3ameHa. Popma NpoBeeHHs IK3aMeHa
- TECTUPOBAHUE, MMCbMEHHBIM OIIPOC IO TEOPETHUYECKUM BOIPOCAM M BBINOJIHEHUE MPAKTUYECKUX
3aJaHUH.

2 OIMCAHME IOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUSI KOMITETEHIIUIA

CdopmupoBaHHOCTH KaXKA0N KOMIETEHIIMU (MJIM €€ YaCcTH) B paMKax OCBOEHUS JIaHHOM Juc-
LUIUIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM LIKaJIE:

1) mopOoroBhIi ypOBEHH SIBISICTCS 00SI3aTEIBHBIM JJISl BCEX OOYYArOIIUXCS 110 3aBEPIICHHH
OCBOCHMS JUCLUIUINHBL;

2) TPOJABUHYTHIH YPOBEHb XapaKTEPHU3YETCs MPEBBIIICHUEM MUHHMAIBHBIX XapaKTEPUCTHK
c(OpPMHPOBAHHOCTH KOMITETECHIIUI 110 3aBEPLICHUN OCBOCHUS AUCLUIUINHBL;

3) DJTaJOHHBIA YPOBEHb XapaKTEPU3yeTCS MAaKCHUMAaJIbHO BO3MOXKHON BBIPAKCHHOCTHIO
KOMIIETEHIIMH U SIBJIETCS BAKHBIM Kaue€CTBEHHBIM OPUEHTHPOM JJISi CAMOCOBEPIICHCTBOBAHHUS.

YpoBeHb 0CBOCHUS KOMIIETEHU M, GOpMHPYEeMBIX TUCLHMIIIMHOMN:

Onucanue KPUTEPUEB U HIKAJIbI OHCHUBAHUA TECTUPOBAHUS:

IIxaJia oeHUBAHMUS Kputepuii
3 6ama YPOBEHb YCBOCHUS 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 Gann 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%

Onucanue KPUTEPHUEB U HIKAJIBI OHCHUBAHUSA TCOPETUIECCKOI'0O 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




B mpomecce oneHku chopMHPOBAaHHOCTH 3HAHWW, YMEHHWW M HaBBIKOB O0YYaromerocs Io
JTUCLIUTUIMHE, TIPOBOJMMOM Ha ATare MPOMEXKYTOYHOH aTTecTaluu B (OpMe TEOPETHUECKOTO 3a4eTa,
UCIIOJIb3YETCSI OLEHOYHAS IIKaJIa «3a4T€HO — HE 3aYTEHO.

OneHka «3a4TEHO» BBICTABISETCS 00y4aroleMycsi, KOTOPbI IPOYHO YCBOWJI IMPENYCMOT-
peHHBIN padouell mporpaMMoii MaTepual; IpaBUIbHO, APIYMEHTHPOBAHO OTBETHI HAa BCE BOIIPOCHL, C
NPUBEJCHUEM IPUMEPOB; TOKa3al IIyOOKHEe CHCTEMAaTH3MpPOBAHHBIC 3HAHMS, BJaJeeT NpUeMaMH
paccyXJIeHUs U COIMOCTABJIAECT MaTepuall U3 Pa3HbIX UCTOYHUKOB: TEOPHUIO CBSI3BIBACT C MPAKTUKOIMA,
JPYTUMH TEMaMH JJAHHOTO Kypca, IPYrHX H3y4aeMbIX HMPEAMETOB; 0€3 OIIMOOK BBIMOJHUI MPAKTH-
YECKOE 3aJlaHue.

OO0s3aTenbHBIM YCIIOBHEM BBICTABICHHOM OIICHKH SIBIISICTCS IPABUIIbHASA PeUYb B OBICTPOM HITU
yYMEpEHHOM TeMIie. [[oMmoTHUTETbHBIM YCIOBHEM IMOIYUYEHHUS OLIEHKH «3a4TEHO» MOTYT CTaTh XOpPO-
M€ YCTIEXHU IMPH BHIMOJIHEHUH CaMOCTOSATEIBHOW U J1aOOpaTOpHON paboOTHI, CUCTEMAaTHYECKas aK-
TUBHas paboTa Ha MPAKTHUECKUX 3aHATHUSX.

OuneHka «He 3a4TeHO» BBICTABISIETCS O0ydJaromemMycsi, KOTOpbIii He cripaBuics ¢ 50% Bo-
MIPOCOB U 33/IaHU TPU MPOXOXKACHUU TECTHPOBAHMS, B OTBETaX Ha JPYrHe BOIMPOCHI TOMYCTUI CY-
IIECTBEHHbIE OIIMOKU. He MOXeT OTBETUTh Ha JOIOJHUTENIbHBIE BONPOCH, IPEI0KEHHbIE TIPEIO-
naBateneM. LlemocTHOro mpeacTaBiaeHus O B3aMMOCBSI3SX JIEMEHTOB Kypca U HCIIOJIb30BAHUS TIPEI-
METHOM TEPMHUHOJIOTUHU Yy oOy4aromierocsi HeT. OLEHUBAETCSl KAYECTBO YCTHOM U MUCHMEHHOM peyH,
KaK U [P BHICTABJICHHUHU MOJIOXKUTEIILHON OLIEHKH.

3 HACHHOPT OHEHOYHBIX MATEPHUAJIOB 11O AUCHUITJIMHE

KoHTpoJupyemble pa3aeibl (TeMbI) Ko xourpoampyevioit | Bux, meron, popma
e KOMIIETeHIHH OLICHOYHOI0
(msim e€ yacTm) MepPONPUSTUSA
Tema 1. OcoOeHHOCTH MAaTEMATHYECKUX BBIYUC- OIIK-1 3a4er
JIeHUH, peanu3zyembix Ha DBM
Tema 2. TeopeTnueckne OCHOBBI UNCIIEHHBIX M€- OIIK-1 3a4eT
TOJIOB
Tema 3. YncneHHble METObI IMHEHHOM anredpsl OIIK-1 3a4eT
Tema 4. Perienne HelTMHEWHBIX YpaBHEHUHN U CH- OIIK-1 3a4eT
CTEM
Tema 5. UnTepnionsiuust u npuOamkeHne QyHk- OIIK-1 3a4eT
137071
Tema 6. YucnenHnoe uHTerpupoBanue u qudde- OIIK-1 3a4eT
PEHLIMPOBAaHUE

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA NJIX UHBIE MATEPHUAJIBI

Tunosblie TeCTOBbIE BONPOCHI
ITo kommerenuuu OIIK-1
Haumenosanue cexyuu: Bunpl norpemnocren




Bonpoc 1. Ykaxure NpuU4MHBI, IO KOTOPBIM pE3YJbTAT PEIICHUS HH)KEHEPHOM 3amaun Ha OBM
BKJIIOYAET HEYCTPAHUMYIO TIOTPEIIHOCTE. OTBETHI:

+1. MaTtemaTnueckasi MOJIeNb SBJISETCS MPUOIMKEHHBIM OMUCAHNEM pealbHOTO 00BEKTa I TIPO-
necca

+2. Ucxonnble qanHbIe 00BIYHO UMEIOT MOTPELITHOCTH

3. Vcnonb3yemble METObI ABISOTCS MPUOINKEHHBIMU

4. ITpumenernre IBM BHOCUT OIIMOKHU B pE3yIbTATHI

Bonpoc 2. Yxaxure COCTaBISIOIINE MOTPEIIHOCTH PE3yibTaTa PElICHUs] MHXXEHEPHOW 3aJaud Ha
OBM, 00ycioBiIeHHbIE CIIOIB30BAHUEM IKCIIEPUMEHTATbHBIX UCXOIHBIX JAHHBIX U MPUOIUKEHHBIX
ITOPUTMOB peleHus 3aaaun. OTBETHI:

+1. Heyctpanumas norpentHocTtb

2. BeruucaurenbHasi HOTPEIIHOCTD

+3. IlorpentHocTs MeTO1a

Bonpoc 3. YkaxuTe cOCTaBIAIOIINE TOTPEITHOCTH pe3yibTaTa pelieHUs] HH)KEHEPHOH 3a7a4uu, 00y-
CIIOBJICHHEIC HCII0Ib30BaneM DBM. OTBeTHI:

1. Heyctpanumast morpenrHocThb

2. [lorpemHocTs MeTO/1A

+3. BeraucnurenbHas orpemHoCTh

Bonpoc 4. Beruucnenue sneMeHTapHbIX GyHKIMI B O9BM npousBoauTcs ux pasioxeHHeM B 0ecko-
HEYHbIC YHCIIOBBIE psifbl. Ha Kakyr0 M3 COCTAaBJISAIOIIMX MOTPEIIHOCTH PE3YJbTaTa PEIICHUS WHMKE-
HEepHOU 3a7aun Ha DBM BIUSIOT OTOPOIIEHHBIE YWIEHBI TaKUX Psa0B? OTBETHI:

1. HeycTpanumas morpenrHocThb

+2. [TorpemHocts MeTOAA

3. BeruncnurenbHasi mOrpemHoCcTh

Bonpoc 5. Ha kakyto 13 COCTaBIISIOMMX MTOIPEIIHOCTH pe3yiibTaTa PEeIICHNs] MH)KCHEPHOH 3a1auu Ha
OBM BnuseT OKpyriieHHe BEIECTBEHHBIX YMCEI MPU BHIOJHEHNH apU(pMETHIECKUX Oneparuii?
OTBeTHI:

1. Heyctpanumast NorpeniHocTb

2. IlorpemHoCcTh METOAA

+3. BeluncnurenpHas NOrPENIHOCTD

Bonpoc 6. Ha xakyro 13 cOCTaBJIIOIINX MOTPEMIHOCTH Pe3yibTaTa PEIIEHUs NHXKEHEPHOU 3a]aul Ha
OBM BnusieT oKpyrieHHe BEIECTBEHHBIX YMCEN MPHU BHIMOJIHEHUN onepanuii BBoa-BbiBoia? OTBe-
THI:

1. Heyctpanumasi morpemHocTb

+2. BeluncnurenbHas NOIPELIHOCTD

3. IlorpemHocTh MeTOIA

Bonpoc 7. Kak Ha3pIBaeTCs pa3HOCTh MEXKTy TOUHBIM YMCIOM X U €ro puOimxenneM X ? OTBETHI:
+1. Ommbka npubIMKEHHOT0 Yncia X

2. AGCOIOTHAS TOTPEUTHOCTH MPHOIMKEHHOTO YHciia X

3. [lorpeurHocTh TOUHOTO yncHa X

Bonpoc 8. MOXHO Il BBIYUCIUTH MOTPEITHOCTH MPUOIMKEHHOTO YHCIIa, €CITU TOYHOE YHCIIO Hen3-
BecTHO? BBemure «a» unu «Het». OTBET: Ia

Bonpoc 9. Kakue BuIbI TOTpeNIHOCTEN XapaKTEPU3YIOT TPUOIMKEHHOE YHCII0, €CITH COOTBETCTBY-
I011l€€ TOYHOE YK CIIO HEM3BECTHO? OTBETHI:



1. AGcomoTHast MOTPEUTHOCTD

+2. [IpenenbHast aOCOIOTHAS TTOTPEITHOCTh

3. OTHOCHTENbHASL TOTPEIIHOCTD

+4. IlpenenpHast OTHOCUTEbHAS TOTPELIHOCTh

Bonpoc 10. Kakue BUIbI MOTPEIIHOCTEN XapaKTepU3yrT MPUOIUKEHHOE YHUCIIO0, €CITM U3BECTHO CO-
OTBETCTBYIOIIEE TOUHOE YK CIIO? OTBETHI:

+1. AGCosoTHAs TIOTPEITHOCTh

2. IlpenenbHast abCOMOTHAS OTPEILIHOCTD

+3. OTHOCUTEIbHAS TOTPEUTHOCTD

4. IlpenenpHas OTHOCUTEIbHAS IIOTPELIHOCTh

Bonpoc 11. Ykaxute BUIbI IOTPEITHOCTEH, KOTOPBIC MTO3BOJISIFOT YCTAHOBUTH I'PAHUIIBI, B TIPEIEIax
KOTOPBIX HAXOJAUTCS HEU3BECTHOE TOYHOE YMCIIO? OTBETHI:

1. AGconroTHas NOrpeIHOCTh

2. OTHOCHUTEIIbHAS TTOTPEIIHOCTh

+3. IIpenenpHas abCONOTHAS MOIPEUIHOCTh

+4. [IpenenbHast OTHOCUTENbHAS TTOTPEITHOCTD

Bonpoc 12. Ilycts TouHoe uncno X=1/3 npeacrasneno ero npubdmamxenuem X=0,333. Beenute 3Ha-
YeHHE OTHOCUTENbHOM morpentHocTy uncia X. Orser: 0,001

Bonpoc 13. Ilycts Tounoe unciio X=1/3 npezacrasieno ero npudamxeanem X=0,33. Beaure 3Haue-
HHE OTHOCHUTENbHOM norpemrHocty yucna X. Oreer: 0,01

Bonpoc 14. Kak Ha3pIBatoTCsl Bce LU PbI UUCIIA OT MIEPBOM ClIeBa, HE PaBHOM HYIIIO, J10 MOCIeIHEH
uugpsl cupaa? OTBETHI:

1. Bepnsie

+2. 3Hagamue

Bonpoc 15. Yem onpenensieTcs OTHOCUTENIbHAS OIMOKA MPUOIMKeHHOT0 yncia? OTBETHI:
1. KonnuecTBoM 3Hauammx up MaHTHUCCHI

+2. KonmmyecTBOM BEpHBIX LIU(DP MaHTUCCHI

3. KonmnuectBoM 3Hauamumx mudp yucia

4. KonnuecTBOM BEpHBIX IUGP Yncia

Bonpoc 16. Cxonbko 3Havamux mudp umeet uncio 15,73080 ?  Otser: 7

Bonpoc 17. Cxonbko 3Havamux mudp umeet yucio 0, 015730 ?  Otset: 5

Bonpoc 18. Ckonbko 3Havamux mudp umeer yucio 1,5730-10°?  Otser: 6

Bonpoc 19. Beenute pesynbraT okpyrienns uncia 17,03755 no msitu 3nagammx udp. OTBerT:
17,038

Bonpoc 20. Beenute pesynbrat okpyrienus uncna 17,03350 no nsatu 3navgamux nudp. OTBeT:
17,034

Bonpoc 21. Beeaute pesynbraT okpyriienns yncia 17,03450 no msitu 3nagammx 1udp. OTBerT:
17,034



Bonpoc 22. Yem onpeaenseTcs NOTPEIIHOCTh Pe3yibTaTa MPH OKPYTIICHUH TPUOIMKEHHOTO Yrcia?
OtBeTsI:

1. IlorpenHocTh0 OKpYIJIEHUS

2. I1orpemHoCTb0 UICXOAHOTO YnCIa

+3. CyMMOIi IOTpeLIHOCTEN UCXOAHOIO YHCIIa U OKPYIJIEHUS

4. HanOonpuM 3Ha4€HUEM U3 NTOTPELIHOCTEH UCXOIHOTO YHCiIa U OKPYIJICHUS

Haumenosanue cexyuu: I1orpentHOCTH NpU BBITOIHEHUH apU(PMETHUECKUX OTeparuii

Bonpoc 1. Kak onpezensercs abcoytoTHas OIPEIIHOCTh CYMMbI HECKOJIBKMX HMPUOIM)KEHHBIX YH-
cen? OTBETHI:

1. MeHbl1e niu paBHa abCOMIOTHON MOIPEIIHOCTH HAUMEHEE TOYHOI'O U3 3TUX YHCE

2. PaBHa aOCONIOTHON MOTrPEIIHOCTY HAUMEHEE TOYHOI'O U3 ATUX YHCET

+3. He Oosblie cyMMbI a0COTIOTHBIX HOIPEIIHOCTEH 3TUX YHCET

4. PaBHa cymme aOCOJIFOTHBIX TOTPEIIHOCTEN ITUX YU CET

Bonpoc 2. Kak onpeznensiercs npeenbHas a0COTIOTHAS MOTPEIIHOCTh CYMMBI HECKOJIBKUX MPUOITH-
JKEHHBIX uncen? OTBETHI:

1. MeHb111€ MM paBHa NpeesibHON a0COIIOTHOM MOrPEIHOCTH HAMMEHEE TOYHOTO U3 ITUX YHCE
2. PaBHa npeiesibHOM aOCOIIOTHOM NOTPEIIHOCTH HAaMMEHEe TOUHOTO U3 ATUX YUCET

3. He Gonpiie cyMMBI IpeIeTbHBIX A0COMIOTHBIX MTOTPEITHOCTEH ITHX YUCEI

+4. PaBHa cymMe ITpeesIbHbIX a0COTIOTHBIX MOTPEIIHOCTEN 3TUX YU CET

Bonpoc 3. Kak onpezensiercs abcoIt0THas MOTPEIIHOCTh Pa3HOCTU HECKOJIBKUX MPUOIMKEHHBIX YH-
cen? OTBETHI:

1. MeHbl1e niM paBHa abCOMIOTHON MOIPEIIHOCTH HAUMEHEE TOYHOIO U3 3TUX YHCE

+2. He Gosnbiie CyMMBI a0COTFOTHBIX TOTPEIIHOCTEH STUX YHCEI

3. PaBHa abCOJIFOTHOM MOTPEIIHOCTH HAaMMEHEee TOUHOTO U3 ATUX YUCET

4. PaBHa cymme aOCOJIFOTHBIX MTOTPEIIHOCTEN ITHUX YHCET

5. PaBHa pa3HOCTH aOCONIOTHBIX MOTPEIIHOCTEHN ITHX YnCel

Bonpoc 4. Kak onpezensiercs npeaenbHas a0COIIOTHAS NOTPEIIHOCTh PAa3HOCTH HECKOJIBKUX MPH-
OmkeHHBIX uncen? OTBETHI:

1. MeHbl1e WM paBHaA NpeAeabHON aOCOTIOTHOM MOTPEIIHOCTH HAUMEHEee TOYHOTO U3 3TUX YHCe
2. PaBHa npenenbHON aOCONMIOTHON MOTPEIIHOCTY HAUMEHEe TOYHOTO U3 ATUX YHUCET

3. He Gosblie cyMMbl IpeIeabHBIX A0COMIOTHBIX MOTPELTHOCTEH ITUX YUCEN

+4. PaBHa cymMMe peesIbHBIX a0COTIOTHBIX MOTPEUTHOCTEN 3TUX YHCe

5. PaBHa pa3HOCTH MpeJIeNIbHBIX a0COTIOTHBIX MOTPEIIHOCTEN 3TUX YHCe

Bonpoc 5. Kak omnpenensieTcsi OTHOCUTEIbHAS MOTPEITHOCTh CYMMBbI HECKOJBKUX MPUOIMKEHHBIX
qrcelI OJHOTOo 3HaKa? OTBETHI.

+1. MeHble Wi paBHa OTHOCUTENBHOU MOTPEUIHOCTH HAMMEHEE TOUHOTO U3 3TUX YHUCEN

2. PaBHa OTHOCUTENBHOM MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3THX YUCEI

3. He Goubiiie CyMMBI OTHOCUTENBHBIX MOTPEIIHOCTEH ITUX YUCEI

4. PaBHa cymMMe OTHOCHUTEIBHBIX ITOIPEITHOCTEN 3TUX YUCEI

Bonpoc 6. Kak onpenensiercs npeaebHasi OTHOCUTENbHAS NOTPEITHOCTh CYMMBbI HECKOJIBKHX TIPH-
OJMMKEHHBIX YUCel OHOro 3Haka? OTBETHI:

1. MeHbl1Ie nnu paBHa NPeIEIbHON OTHOCUTENBHON IMOIPEIIHOCTH HAUMEHEE TOYHOTO U3 3TUX YHCEll
+2. PaBHa npeaenbHOI OTHOCUTENBHON IOTPEIHOCTH HAMMEHEE TOUHOT'O U3 3TUX YNCEI

3. He Oouibliie CyMMBI IPEAETBHBIX OTHOCUTENBHBIX OTPEIIHOCTEN ITUX YnCel

4. PaBHa cymMe NpeAeIbHbIX OTHOCUTEIBHBIX IIOTPEITHOCTEN 3TUX YNCEN



Bonpoc 7. Kak ornpeiensieTcss OTHOCHTEIbHAS MOTPEITHOCTh Pa3HOCTH JIBYX MPUOIHKCHHBIX YUCEIT
onHoTr0 3HaKa? OTBETHI:

1. MeHbIlIe Wik paBHA OTHOCHTEIBLHOM MOTPEIIHOCTH HAUMEHEe TOYHOTO U3 3TUX YHCEI

+2. bosplie OTHOCUTENBHON NOTPELIHOCTH HAUMEHEE TOUHOTO U3 3TUX Yncel B v>1 pa3

3. PaBHa OTHOCHTEIILHOM IMOTPEIIHOCTH HAMMEHEE TOYHOTO U3 STUX YUCET

4. PaBHa cymMMe OTHOCUTENbHBIX ITOIPEIIHOCTEN 3TUX YUCEN

5. PaBHa pa3HOCTH OTHOCHTEIBHBIX MOIPEITHOCTEH 3THX YHCE

Bonpoc 8. Kak onpenensieTcs npeiefibHas OTHOCUTENbHAS OTPELIHOCTh Pa3HOCTU ABYX MPUOIIH-
JKEHHBIX YrCces 0JJHOTO 3HaKka? OTBETHI:

1. MeHbl1Ie nnu paBHa NpeeIbHON OTHOCUTENBHON IMOIPEIIHOCTH HAUMEHEE TOUHOI'O U3 3TUX YHCEl
2. PaBHa npeniebHONM OTHOCUTENBHOM MOIPEIIHOCTH HAUMEHEE TOUYHOT'O U3 3TUX YHUCEl

+3. bouiblie npenebHON OTHOCUTEIBHON MOTPEIIHOCTY HAMMEHEE TOYHOTO U3 ATUX YHucen B v>1 pa3
4. PaBHa cymMe npe/iesIbHbIX OTHOCUTENBHBIX OTPEIIHOCTEN ITUX YHCET

5. PaBHa pa3HOCTH MpeaEIbHBIX OTHOCUTENBHBIX MOTPEIMTHOCTEN ITUX YUCEN

Bonpoc 9. B kakux U3 yKa3aHHBIX CIy4aeB MOKET MPOU30HTH KaTtacTpoduyeckas moTepst TOUYHOCTH?
OtBeThl:

1. CnoxxeHue AByX NPUOIMKEHHBIX YUCEJ OJIHOTO 3HAKA

+2. CnoxxeHue AByX MPUOIMKEHHBIX YHCEI PA3HbIX 3HAKOB

+3. Beiuntanue IByX NpUOIMKEHHBIX YMCEI OJJHOTO 3HAKa

4. Beluntanue AByX NPUOJIMKEHHBIX YHCEI Pa3HbIX 3HAKOB

Bonpoc 10. Kak onpenensercsi OTHOCUTEIbHAsI TOTPELIHOCTb IPOU3BEACHNUS HECKOJIBKHUX MPUOIIH-
KEeHHBIX uncen? OTBETHI:

1. Menb11e niay paBHa OTHOCUTEIBHON MOTPEIIHOCTH HAUMEHEE TOYHOIO U3 ITUX YHCET

2. PaBHa OTHOCUTENIbHOM MOTPEIIHOCTH HAMMEHEE TOYHOTO U3 3TUX YUCEIl

+3. He Oosnbiiie CyMMbI OTHOCUTEIBHBIX OIPEIIHOCTEH 3TUX YHCEN

4. PaBHa cymMMe OTHOCUTENIbHBIX MOIPEIIHOCTEHN 3TUX YUCE

5. He Gosbie npousBeieHHs] OTHOCUTENbHBIX MOIPEIIHOCTEH 3TUX YHCe

6. PaBHa IpoM3BeIEHNIO OTHOCUTENIbHBIX OTPEIIHOCTEN ITUX YHCET

Bonpoc 11. Kak onpenensiercs npenesibHas OTHOCUTENbHAS MTOTPEIIHOCTh MPOU3BEICHUS HECKOJIb-
KUX NMPUOIMKEHHBIX uncen? OTBeThI:

1. MeHbl1Ie nnu paBHa NPEIEIbHON OTHOCUTEIBHON IMOIPEIIHOCTH HAUMEHEE TOYHOIO U3 3TUX YHCEl
2. PaBHa npenienbHON OTHOCUTENBHOM MOIPENIHOCTH HAMMEHEE TOUYHOTO U3 OTUX YUCEN

3. He Oouibliie CyMMBI IPEAETBHBIX OTHOCUTENBHBIX MOTPEUIHOCTEN 3TUX YUCE

+4. PaBHa cyMMe NPEJEIIbHBIX OTHOCUTENIBHBIX TOTPEIIHOCTEN ITUX YU CET

5. He Oounblie mpon3BeeHUs MPEAeIbHBIX OTHOCUTENBHBIX MOTPEIIHOCTENH ATUX YHCET

6. PaBHa IpOM3BEIEHUIO IPEJIEIBHBIX OTHOCUTENBHBIX MTOTPEMIHOCTEN ITUX YU CET

Bonpoc 12. Kaxk omnpenensercsi OTHOCUTEIbHAS MOTPEIIHOCTh YaCTHOTO ABYX MPHOIMKEHHBIX Yncen?
OTBeTHI:

1. Mens111€ NI paBHAa OTHOCUTEIBHON MOTPEMIHOCTH HAUMEHEE TOYHOI'O U3 ITUX YHCET

2. PaBHa OTHOCHTENBHOM MOTPEMIHOCTA HAUMEHEE TOYHOTO U3 3THX YUCEI

+3. He OosnbIiie CyMMbI OTHOCUTEIBHBIX OTPEIIHOCTEH 3TUX YHCENT

4. PaBHa cymMMe OTHOCHUTEIBHBIX ITOIPEIIHOCTEN 3TUX YUCEI

5. He 6osb11e pa3HOCTH OTHOCUTENBHBIX MOTPELUTHOCTEN ITUX YHCET

6. PaBHa pa3HOCTH OTHOCUTENBHBIX OTPENTHOCTEN ITUX YHCEI



Bonpoc 13. Kaxk onpenensercs npenenbHas OTHOCUTENbHAS MOTPEIIHOCTh YaCTHOTO JBYX NMPHUOIIH-
KECHHBIX uncesn? OTBETHI:

1. MeHbl1e WM paBHA NpeAEIbHON OTHOCUTEIBHOM MOTPEIIHOCTH HAMMEHEE TOYHOTO U3 3TUX YHCEI
2. PaBHa npeie/IbHOM OTHOCUTENBHOM MOTPEIHOCTH HAaUMEHEE TOYHOTO U3 3THX YUCell

3. He Gopliie pa3HOCTH NMPENEIbHBIX OTHOCUTENIBHBIX MTOTPEITHOCTEH ITHX YUCEI

4. PaBHa pa3HOCTHU NPEAEIbHBIX OTHOCUTENIBHBIX MOTPELIHOCTEH ITUX YnCell

5. He Gonbiie cyMMBI IPeIETbHBIX OTHOCUTEIIBHBIX MOTPEITHOCTEH STHX YnCel

+6. PaBHa cymMe IpeiesIbHbIX OTHOCUTENBHBIX TOTPELIHOCTEH ITUX YUCEI

Bonpoc 14. I1pu BeIMOTHEHNN KaKUX apU(PMETHIECKUX OIepaIiuii IPOUCXOIUT POCT OTHOCUTEIIBHON
norperHocTu? OTBETHI:

+1. YMHOXeHHe MPUOIMKEHHBIX YHCeN pa3HbIX 3HAKOB

2. CnokeHre pHOIMKEHHBIX YUCET OJHOTO 3HAKA

+3. Beiuutanue 1ByX mpUOIMKEHHBIX YHCE OJJHOTO 3HAaKa

+4. Jlenenue 1ByX MpUOIHUKEHHBIX YHCEN PA3HBIX 3HAKOB

Bonpoc 15. Ilpu BBIIOTHEHUN KaKUX apH(PMETHIECKUX OTEpaAIMi IPOUCXOIUT POCT OTHOCHTEIBHOM
norpemHocTi? OTBETHI:

+1. Cnoxenue npuOIMKEHHBIX YUCEI Pa3HbIX 3HAKOB

+2. YMHOXeHHEe NpUOIMKEHHBIX YUCEI OHOI0 3HaKa

3. Beiuntanue 1ByX NpUOJMKEHHBIX YUCEI Pa3HbIX 3HAKOB

+4. Jlenenue AByX NpUOIMKEHHBIX YHCEN OJTHOTO 3HAKa

Bonpoc 16. Ilpu BEINOTHEHUH KaKUX apu(METHUECKHUX OTepalfii He MPOUCXOUT POCTa OTHOCH-
TenbHOU norpemHocTu? OTBETHI:

1. YMHOXeHue NpUuOIMKEHHBIX YMCEN Pa3HbIX 3HAKOB

+2. CnoxxeHue npuOIMKEHHBIX YHCEII OJTHOTO 3HAKA

3. Beruntanue 1ByX NpUOIMKEHHBIX YMCET OJHOIO 3HaKa

4. Jlenenue AByX NpUOJIMKEHHBIX YHCEN Pa3HbIX 3HAKOB

5. YMHOXeHHe MPUOIMKEHHBIX YHCeIl OJJHOTO 3HaKa

+6. Beiuntanue 1ByX NpHOIMKEHHBIX YMCET Pa3HbIX 3HAKOB

Bonpoc 17. Ilpu BbIIOTHEHUH KaKUX apu(PMETHUECKUX OTepaIiii MOXKeT MPOU30MTH KaTacTpouye-
ckas norepst TouHocTU? OTBETHI:

1. YMHO)eHue NpuOIMKEHHBIX YMCeN pa3HbIX 3HAKOB

2. CnoxeHre NpuOIMHKEHHBIX YHCET OIHOTO 3HAKa

+3. Beiuutanue 1ByX NpHOIMKEHHBIX YMCE OJJTHOTO 3HAaKa

4. [lenenue AByX MPUOIMKEHHBIX YHCEN PA3HBIX 3HAKOB

+5. CnoxxeHue AByX MPHOIMKEHHBIX YUCEN Pa3HBIX 3HAKOB

6. Beruntanue 1ByX NpUOIMKEHHBIX YMCET pa3HbIX 3HAKOB

Bonpoc 18. Yxkaxute aOCOTIOTHYIO MOTPEITHOCTh YHcTa X, KOTOPOE OMpeensieTcs: Kak X=y+Z, ecu
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. YkaxnTe OTHOCUTEIBHYIO ITOIPEIIHOCTD YHACIA X, KOTOPOE ONpPENEIsAeTC Kak X=Yy+Z,
ecnu Y=25,17 u z=18,3 — npubnuxennslie yncaa. OTBETHI:

1. 0,01

2. 0,005



3.0,1

+4. 0,05
5. 0,055
6. 0,11

Bonpoc 20. YkaxxuTe OTHOCUTEIBHYIO TIOTPEIIHOCTD YHCIa X, KOTOPOE PaBHO MPOU3BEACHUIO TIPU-
ommxeHHbIx uncen Yy=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 OTHOCHTEIBHYIO IIOIPEITHOCTD YHCIIa X, KOTOPOE OnpeaeseTcs Kak X=a+h-c,
eciu a=25,107; b=18,13; ¢=-0,9 — npubamkeHHbie yncia. OTBETHI:

1. 0,001

+2. 0,05

3.0,1

4.0,01

5. 0, 0555

Bonpoc 22. YkaxuTe OTHOCUTEIBHYIO MIOTPEIIHOCTh YKCiIa X, KOTOPOE OMpeesseTcs Kak X=Yy/z, ec-
m 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 cexyuu: 3agaun TeOpUH MOrpeHIHOCTEN U puMeHeHne DOBM

Bonpoc 1. Ykaxure cpeAcTBa, KOTOpbIE UCIIONB3YIOTCS s OIPEAEICHHs IOTPEUIHOCTH Pe3yybTaTa
10 U3BECTHBIM IOTPEIIHOCTSAM UCXOJHBIX TaHHBIX. OTBETHI:

+1. IlpuHuuMn HaJIOXKEHUS OINOOK

2. IlpyHUIMN paBHBIX BIUSIHUI

+3. ®opMyIIbl OLIEHKH MOTPEIIHOCTEN PyHKIMMA

Bonpoc 2. YkaxuTe cMbIci 00paTHON 3a/1auu Te€OpUu norpemHocteid. OTBETHI:

1. Onpenenenyie NOrpelIHOCTY PE3YJIbTATA 110 U3BECTHBIM IMOTPEIIHOCTSM UCXOIHBIX JAHHBIX

+2. OnpeneneHne JOMyCTUMBIX MOTPENTHOCTEN UCXOIHBIX TAHHBIX MO 3aJaHHON MOTPEIIHOCTH pe-
3yJbTaTa

3. Onpezenenre morpemHoCTH (YHKIIMA HECKOJIBKUX TIEPEMEHHBIX 110 3a/IaHHBIM MTOTPEITHOCTSIM
apryMeHTOB

Bonpoc 3. Ilpu BeiunclieHnn 3Ha4eHHs PYHKIIMA BO3MOXKHA KaTacTpoduyeckas morepsi TOYHOCTH. B
KaKHX YCJIOBHUAX 3TO BO3MOXHO? OTBETHI:

1. I[Tpu GONBIIION OTHOCUTENHHOM MOTPEIIHOCTH apryMEHTa

2. 1ng aprymeHTa ¢ 60JbIIUM MOJYJIEM 3HAYEHUS (PYHKIIUH

+3. Jlns1 aprymeHTa ¢ GOJIBITUM MOJYJIEM IMPOU3BOIHON (YHKITHH

Bonpoc 4. Kak Bbrancisiercs: abCOIOTHAsI TOTPENIHOCTh (PyHKIMH 01HOTO apryMeHTa? OTBEeTHI:



1. YMHOXeHuEeM 3HaYeHus: QYyHKLIMU JJIS 3alaHHOTO apryMEeHTa Ha OTHOCHTENBHYIO OTPEIIHOCTh
3TOr0 aprymeHTa

2. YMHOXEHUEM MTPOU3BOAHON (PYHKIIMHM IS 33JAHHOTO apryMEHTa Ha OTHOCUTEIBHYIO TIOTper-
HOCTb 3TOI'0 apryMeHTa

3. YMHOXEHHEM MTPOU3BOIHON (DYHKIIMHU JJIs 33JaHHOTO apryMEHTa Ha a0COTIOTHYIO IMOTPEITHOCTh
3TOr0 aprymeHTa

+4. YMHOXEHHEM MOAYIS TPOU3BOAHON (DYHKIMHU I 3aJJaHHOTO apryMeHTa Ha a0COIOTHYIO T10-
IPELIHOCT 3TOr0 ApryMeHTa

5. YMHOXEHHEM MOJyJIsl IPOU3BOHON (PYHKIMH JUIS 3aJaHHOTO apI'yMEHTa Ha OTHOCUTENIBHYIO I10-
IPELIHOCTD 3TOT0 ApryMeHTa

Bonpoc 5. Korna ucnonb3yercst MPpUHINAI HAJTOKEHHS OMMOO0K? OTBETHI:

1. [Tpu BBIYHCIIEHUU aOCOFOTHON MOTPEUTHOCTH (PYHKIIMH OJHOTO apryMEHTa

2. IIpu BBIYMCIIEHUU OTHOCUTEIBHON MOTPEIIHOCTU (DYHKIIMU OJTHOTO apryMeHTa

+3. IIpu BBIUMCIICHUH a0COTIOTHOM MOTPEITHOCTH (DYHKIIMK HECKOJIBKUX apTyMEHTOB
4. Ilpu perennu 0OpaTHOU 3a/1a4K TEOPUHU TOTPELUTHOCTEN

Bonpoc 6. Beraucnenue abCoNMOTHON MOTPENIHOCTH (PYHKIIMU HECKOJIBKHX apryMEHTOB ITPOU3BOIMT-
Csl CYMMHPOBaHHEM a0COTIOTHBIX MOTPEIIHOCTEH apryMEHTOB, YMHOKEHHBIX Ha HEKOTOPBIE KO3 (-
¢bunMenTsl. YKaxkuTe BUi 3TUX K03duumentoB. OTBETHI:

1. 3HaveHus1 YaCTHBIX MPOU3BOIHBIX 110 COOTBETCTBYIOIIMM apryMEHTaM

+2. 3HaueHUs MOJyJIeil YaCTHBIX MPOU3BOJHBIX IO COOTBETCTBYIOLIUM apryMEeHTaM

3. 3HaueHMs COOTBETCTBYIOLINX apryMEHTOB () yHKIIUU

4. 3HayeHus MOJyJIe COOTBETCTBYIOIIUX apTyMEHTOB (DYHKIIUU

Bonpoc 7. Korga ucnosnb3yercs NpUHLNI PABHBIX BIUSHUN? OTBETHI:

1. [Ipu BbrYKCIIEHUH a0COIIOTHOM MOTPEIIHOCTH (YHKIIUUA OJHOTO apryMEHTa

2. IIpu BBIYMCIIEHUU OTHOCUTEIHHOM MOTPEIIHOCTH (DYHKIIMU OJTHOTO apryMeHTa

3. IIpu BbrYMcIEHUH a0COMIOTHOM MOrPENIHOCTH (PYHKIIMU HECKOJIBKUX apryMEHTOB

4. ITpu BBIYUCIIEHUN OTHOCUTENHHOM MOTPEIIHOCTH (PYHKIIUU HECKOIBKUX apTyMEHTOB
+5. Ilpu pemennn 0OpaTHOM 3aja4l TEOPUHU TOTPEITHOCTEN

Bonpoc 8. Ykaxute GpopMyity, Ha HCTIOJIb30BAaHUU KOTOPOH OCHOBAHO PEIICHHE OOpaTHOU 3a/1auun
Teopuu norpemHocrel. OTBETHI:

1. ®opmyna BEIYUCIEHNS a0COIOTHOM MOTPEIIHOCTH (PYHKIIMU OJTHOTO apryMeHTa

+2. ®opmyina BeIYMCICHNUS a0COIIOTHONW NOTPEIIHOCTU (PYHKIIMU HECKOJIBKUX apryMEHTOB

3. ®opmyra BBIYUCIIEHUS OTHOCUTENBHOM MOrPEIIHOCTH (PYHKIIMH OJTHOTO apryMeHTa

Bonpoc 9. Ykaxute cioco0, O3BOJISIONIUI BBIIOJIHUTH KOPPEKTUPOBKY MOTPEIIHOCTEN NCXOTHBIX
JAaHHBIX, ITOJIYYE€HHBIX I10 3a/1aHHOM MOrPEIIHOCTH pe3ynbrara. OTBETHI:

+1. Mcnonb30BaTh B pacyeTax MaTeMaTHYECKUE KOHCTAHThI C MAKCUMAJIbHO BO3MOKHOW TOYHOCTBIO
IIPEACTABIICHUS

2. Ilpu ucnonb3oBannu DBM npumeHsATh GopMaThl MOBBILIEHHONW TOYHOCTH AJIsl TPEJICTABICHUS
BEILECTBEHHBIX YHUCEI

3. BeIUuCIATh UCIIOJIB3yEMbIE MOAYJIN YACTHBIX IPOU3BOIHBIX C IIOBBIIIEHHOW TOYHOCTHIO

Bonpoc 10. Kakue onepanuu B 9BM BoinonHs0TCs TOUHO (06€3 mosiBieHus norpeurHocreii)? OTee-
THI:

+1. ApudmMerndeckue onepanuy Haj LEIbIMUA YUCIAMHU

2. ApudpMeTrueckue onepaiyy HaJl BeIIECTBEHHBIMH YicIaMU B (hopMe ¢ PUKCHUPOBaHHON TOUKON
3. Apudmerrueckue oneparnyy HaJl BEIIECTBEHHBIMHU YHCIIaMH B (JOpMe C TIIIaBAIOIIEH TOYKOM

+4. Onepanuu BBO/1a-BbIBOJIA LIEJIBIX YHCET
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5. OHGpaL[I/II/I BBOJa-BbIBOJA BCIICCTBCHHBIX YHCCII

Bonpoc 11. Bemonnenne kakux onepanuii B 9BM mMokeT conpoBoxKAaTHCS BOSHUKHOBEHUEM I10-
rpemrHocTel? OTBETHI:

+1. Apudmernueckue onepauy Hajl BEIIECTBEHHBIMHU YuCcliaMi B (hopme ¢ prukcupoBaHHON TOUKON
+2. ApudmMerndeckue onepalnnuy Haj BeIIECTBEHHbIMU YHCIaMU B opMe C IIIaBAIOLIEH TOUKOM

3. Onepanuu BBOJIa-BbIBOA IIEJIBIX YHCET

+4. Onepanuu BBO/1a-BbIBO/Ia BEIIIECTBEHHBIX YUCEIl

Bonpoc 12. Bo3HUKHOBEHHE KaKOH CUTYyalluH, 0OYCIOBJICHHON MOTPEUTHOCTSIMU OKPYTJICHHS BEIe-
CTBEHHBIX YHCEN, 03HAYAET IIpeKpaleHue BorurciaeHuil B OBM? Otersr:

1. Mcue3HoBeHue nopsijika

+2. [lepenonnenue pa3psaaHoit cetku 9BM

Bonpoc 13. I1pu BO3HUKHOBEHUH KaKOW CUTYallUU, 00YCIOBIEHHON MOTPEIIHOCTSIMU OKPYTJICHUS
BEIIECTBEHHBIX YHCE, BEIUUCIEHHsI B DBM MOryT npuBecTH K CHIIbHOMY MCKaKEHHIO pe3ysbTara?
OTBeTHI:

+1. Mcue3HoBeHue nopsaka

2. llepenonnenue pa3psaHoi cetkn IBM

Bonpoc 14. Ilpu xakom crioco0e OKpyTJIEHHUS BeIECTBEHHBIX uncesl B DBM Bo3HHKaromas abco-
JFOTHAs NOTPEUIHOCTb Ooble? OTBETHI:

+1. Oxpyrienue ypesaHuem

2. IlpaBuiIbHOE OKpYTIICHHE

Bonpoc 15. Ilpu kakoM criocode OKpyTJIeHHs BEeLECTBEHHBIX uncen B DBM Bo3Hukaromas abco-
JIIOTHAS MIOTPEIIHOCTD HE MPEBBIILIAECT IIOJOBUHBI €IMHUIIBI pa3psiia, COOTBETCTBYIOIIErO MJIAIECH
coxpansiemoit nudpe? OTBETHI:

1. Yceuenue

+2. [IpaBuiIbHOE OKPYTJIEHHE

Bonpoc 16. Kak onpenensiercs NOrpelHOCTb IPaBUIBHOTO OKPYIJIEHUS BEIECTBEHHOIO YHCa B
OBM? OtBertsl:

1. PaBHa 1oyI0BUHE €IMHUIIBI pa3psijia, COOTBETCTBYIOIIErO MiIaeil coxpanseMoil ugpe?

+2. MeHbliie WK paBHA MTOJIOBUHE €IMHUIBI pa3psiia, COOTBETCTBYIOIIErO MiIa/IlIel coXxpaHsieMoi
mudpe?

3. MeHblile WM paBHA €IMHUIIC pa3psia, COOTBETCTBYIOIIETO MIIA IIIIEH coxpaHseMon rudpe?

4. MeHbllle €TUHMIIBI pa3psia, COOTBETCTBYIOIETr0 MIIaIIe coxpaHnseMo udpe?

Bonpoc 17. Uto BnusieT Ha OTHOCUTENBHYIO IOTPEIIHOCTh OKPYTJICHUS BEIIECTBEHHOTO YHCIa B
OBM? OTBeTHI:

1. XapakTepucTHKa yncia

2. [Topsinok uncna

+3. ManTtucca yncna

Bonpoc 18. OT yero 3aBUCHUT BeIHYKMHA a0CONIOTHON MOTPEITHOCTA OKPYTIICHUS BEIIECTBEHHOTO
yucina B OBM npu ncnionszoBannn yceueHusi? OTBETHI:

+1. 3HaueHne XapaKTepUCTUKH Yucia

2. 3Hak gymucia

3. 3HaueHre MaHTHUCCHI YUCIa
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Bonpoc 19. Ot 4yero He 3aBUCHUT BeIMYMHA a0COIIOTHON OTPEITHOCTH OKPYTJIEHUS BEILIECTBEHHOTO
ymcia B OBM? Otsertsr:

1. 3HaueHune XapakTEpUCTUKU YHCIIa

+2. 3HaK yucia

+3. 3HaueHHe MaHTUCCHI YHCia

Bonpoc 20. Yxaxwure 11e1b, KOTOpast IpecieayeTcsl MPU XPaHSHUH MOPSIKA BEIICCTBEHHOT'O YHCIIa B
cMenieHHOo# ¢opme (B BHjIe XapaKTepUuCTUKH)? OTBETHI:

1. YMmenbiieHne oobemMa 3aHUMaeMON TaMSITH

+2. YcKopeHue BBIOJIHEHUS ONEPaIid ¢ BEIIECTBEHHBIMU YHCIIaAMHU

3. YMmeHblIeHne abCOMFOTHON OTPEITHOCTH IPH OKPYTJICHUN

4. YMEHBIIICHHE OTHOCUTEIILHOW TIOTPEITHOCTH TIPU OKPYTIICHUH

Bonpoc 21. Yem 00ycnoBieHa BO3MOXKHOCTh CUTYaIllUH BO3HUKHOBEHHSI MAIIUHHOTO HYJIS IIPU
OKPYTJICHUU BEUIECTBEHHOTO yKcia B DBM? OTBeTsI:

1. XpaneHueM nopsijika yucia B CMeeHHOH (hopme

2. OrpaHn4eHHOMN pa3psIHOCTHIO MAHTUCCHI YHCIIA

+3. XpaHeHueM MaHTUCCHI YUCIIa B HOPMAITM30BAaHHOM BUJIE

TunoBbie NMPAKTUYICCKUE 3aJaHUA

3anmanue 1. PazpaboTarh alropuTM peHICHUS CUCTEMbl JTUHEHHBIX areOpandecKux ypaBHE-
Huii. [IpsiMoit X0/ peasTn3oBaTh MyTeM MPeoOpa3oBaHMs PACIIMPEHHON MAaTPHIIbI KO PUIIMEHTOB

all a12 e a1n al, n+1
A= a21 a22 a2n az,n+l
anl an2 a'nn an,n+1

o cieayroumM Gopmynam. Ha k-m miare, rae kK = 1,2,..., n-1, cHavana BEIYUCIISIOTCS dJIEMEHTHI K-if
CTPOKH:
— (k1) 5(k-1) P —
Cy=ay [ay (4 = k+1, k+2,..., n+1),
a 3aTeM OMNPEEISIOTCS IIEMEHTHI BCEX CTPOK, KOTOPBIE PACHOI0KeHbI HIKe K-if cTpoKu:
al? =al?—allC, (i=k+l k+2,...,n; j=k+1, kt2,..., n+1).
Pacuetnble popmyiibl 00paTHOTO X0/1a UMEIOT BUJIL:
n -
Xn = Cn,n+]_ / Cnn; X| = Ci1n+]_ = Z CIJXJ (l = n'l, n'2,..., 1),
j=i+l

-1 ]
rae Cij = ai(j“ ) - HTOTOBBIE 3HAYECHHMS DJIEMEHTOB Matpuilsl A",

3aganue 2. Pa3paboTaTh anropuT™m peanuzaluu npsMoro xoaa merona [‘aycca ¢ BbiOOpom
[JIaBHOT'O 3JIEMEHTA ITyTeM MpeoOpa3zoBaHusl pacIIMPEHHON MaTpULIbl KO3PPHUIIEHTOB

all a12 aln a1,n+1
A= a21 a'22 a2n a'2,n+1
a‘nl a‘nZ a'nn an,n-*—l

o ciexyronmm popmynaam. Ha k-m mare, rae k= 1,2,..., n-1, cHavaa BEIYUCIISIOTCS JIEMEHTHI K-t
CTPOKH:

Cy=ay/al?  (j=k+l, kt2,...,n+1),

a 3aTCM ONPCACIIAOTCA 3JICMCHTBI BCEX CTPOK, KOTOPBIC PACIIOJIOKCHBI HUKC K-it CTPOKHU:
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al) =al? —alC, (i=k+l k+2,...,n; j=k+1, kt2,..., n+1).

3ananue 3. PazpaboraTs anroputm noiydenus LU-pasnoxxenust marpuibl A ko3 duiimenToB
CHCTEMBbI JIMHEHHBIX aareOpandecKux ypaBHEHHH, coryiacHO kotopomy A = LU, rae

l, 0 0 .. O 1 u, usz; .. u,
L=|la Lz 0 .. 0 U= 0 1 uy, ... Uy,
by o L o o 00 0 . 1

C‘-II/ITaTb, 4TO 3JICMCHTBI MaTPHIIbI U ITOJIYYCHBI B PE3YJILTATC MMPAMOIO X04a U ABJISAKOTCA UC-
XOOHBIMH JAHHBIMH, a 3JICMCHTBI MaTPHUIIbL L BEIUHCIISAIOTCS CJICAYyrOoIuM 06p330MZ

-1
la=an (i=12..,0) lj=a;- Shu, (i=12..,mj=23,..1).
k=1

3ananue 4. Pa3paboraTh anropuT™ pelieHus cucTeMbl AX =D JIMHEHHBIX anreOpandecKux
ypaBHeHU MeTos1oM LU-pa3ioxeHus, KOTOpbIil CBOJUTCS K PELICHUIO ABYX CUCTEM

Ly =b; UX=Y
C TPEyroJIbHBIMH MaTpUIlaM# K03 PHUIIMEHTOB

l, 0 0 .. O 1 u, Uz .. u,
L=fls o O .. 0 U= 0 1 Uy ... Uy,
I IO I I 00 0 . 1

Cuurats, yto LU-pasnoxenue nomnydyeno, a marpunsl L u U sBistoTCA MCXOAHBIMU JaHHbI-
mu. PacuetHsie popmyssl 1uis pemeHus cuctembl Ly =b umeror Bu:

i-1 .
y,=b/l; vy,=(b - _leijyj)llii (i=2,3,...,n).
j=
Cucrema UX = Y pemaercs cnenyromum o6paszom:

X\ =Yy X=Yi— Zn: ugX; (I=n-1,n-2,..1).

j=i+l

3a,Z[aHI/Ie 5. Pa3pa60TaTb AJITOPUTM BBIUUCIICHUS OIIPECACTIUTCIIA

a,; 4, . q,
D= Ay 8y e Ay,
anl an2 e ann

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

TBI TIpsiMoOro Xxoza Metona ['aycca (k= 1,2,..., N), S — YKCIIO MEPECTAHOBOK CTPOK, 00CCIICUMBAIOIIIMX
BBIOOP HEHYJIEBBIX TJIaBHBIX deMeHToB. Ha K-M mare mpsimoro xoxa (rme K = 1,2,..., n-1) cHayana
BBIYHCIISIIOTCS AJIEMEHTBI K-1 CTpOKu:

kD) kD) i
Cy = ay [ ay (4 =k+1, k+2,..., n+1),
a 3aTeM OIPECACIIAOTCA 3JICMEHTBI BCEX CTPOK, KOTOPBIC PACIIOIOXKEHBI HUXKE k-ﬁ CTPOKHU:
al) =al™ —al™Cy (i =k+l, k2,...,n; j=k+1, k+2,..., n+l).

3ananue 6. PazpaboTaTh anropuTM BBIUKCICHHS] OOpATHOW MaTpPHUIIBI Al=X= [Xijlnxn MeTO-
nom ["aycca. Ucnonb3oBate paBenctBo AX = E, rine E — enunnynas marpuia. CuuTtaTh, YTO METOJ
["aycca yxe pealn30BaH B BHJIE TIOIITPOTPAMMBI, KOTOPYIO HEOOXOMMO UCIIOIH30BaATh.

. -1
3anmanue 7. Pa3paborate anropuT™ BEMHCIEHHS 00paTHOI MaTpuisl A~ = X = [Xij]nxn MeTO-
noM LU-paznoxenus. Mcnons3zoBatk paBenctBo AX = E, rae E — ennanunas marpuna. Cuurars, 4To
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npoueayps! noiaydenust matpuil L u U, a Takxke pemenns cucrem Ly =bu UX =Y, yxe peanu3ona-
HBbI B BU/I€ IOJIPOrPaMM, KOTOPbIE HEOOXOIUMO UCIIOIb30BaTh.

3amanue 8. Pa3paboTaTh aIropuT™M pEIICHUS CUCTEMbl JJUHEWHBIX alreOpanvyecKux ypaBHeE-
HUM
a X, +a,X, +..+a, X, =b;
8y Xy 85X, +.+ Ay, X, =D,;
A X +a,,X, +...+a,,X, =D,
METOJIOM IOCJIeI0BAaTEIbHBIX MPUOImKeHni SIkoou. Mcnonb3oBaTh pacueTHyo Gopmyy
k o2 k-1 L k-1 -
X =l -Tax{ -3 axi)a;  (i=12,..,n),
j=1 j=i+l
" YCJIOBUC OKOHYAaHHA I/ITepaI_[I/Iﬁ
max ‘xfk) — xi‘k‘l)‘ <g (i=1n),

rac K — HOMEp UTCpallUH, € - 3aJaHHaA IOTPCUIHOCTb PC3yJIbTaTa.

3amanne 9. Pa3zpaboTaTh aqrOpUTM PEUICHHUS CUCTEMBI JIMHEHHBIX anreOpanvecKkux ypaBHE-
HUU
a X, +a,X, ...+ a, X, =b;
Ay X, + 85X, +. 8, X, =Dy;

A X +8,,X, +..+a,.X, =b,
MeToIoM 3einens. Mcmoap30BaTh pacueTHYIO GopMyITy
x®) = (b, - faijxﬁk) - a;x\V)/a;  (i=12,...,n),
j=1 j=i+l
U YCIIOBHE OKOHYAaHUS UTepalui
max x¥ —x*P|<e  (i=1n)

rie K — Homep utepanuu, € - 3aJaHHAast IOTPEIIHOCTh PEe3y/IbTaTa.

3ananue 10. Pa3paborarte anropuT™ yTOYHEHHs KOpHe# HenuHelHoro ypaBHeHus f(x) = O
METOJIOM TIOJIOBHHHOTO JiejieHus. KopeHb oTneNieH 1 HaxoquTcesl Ha otpeske [a, b], Heooxomumas mo-
TPEITHOCTh pPe3yJbTaTa paBHa €.

3aganue 11. Pazpaborarth anropuTM yTOUHEHHs KOpHEH HenuHelHoro ypaBHenus f(x) = 0
METOZIOM KacaTelbHbIX. KOpeHb OT/eNeH M HaXOOUTCsl Ha oTpeske [a, D], 3ajaHHas MOTPEIHOCTh
pe3ynbrata paBHa & HawanmbHoe mnpuOmmkenue Xo € [@, D] DOWKHO yHOBIETBOPSTH YCIOBHIO
f(Xo)f"(Xo) < 0, pacueTHas popMysa METOIa UIMEET BUI:

Xi = Xj-1 - f(Xi.l)/f /(Xi-l), i= 1, 2, el

CuuTaTh, 4TO Ui BHIYMCICHUS MPOU3BOIHON HCIOIB3YETCS FOTOBas MOANPOrpaMMa, KOTO-

pyro pa3zpabarbiBaTh HEe TpeOyeTcs.

3aganue 12. Pazpaborarte anropuTM yTOUHEHHs KOpHEH HenuHelHoro ypaBHenus f(x) = 0
MetoioM Xxopa. KopeHb oTaeneH u HaxoauTes Ha oTpeske [a, b], 3agannast morpemnHocTs pe3ynbrara
paBHa €. Eciu f(b)f"(b) > 0, To ucnone3yercs pacuernas ¢popmyna

b— Xig . N
Xi =X 4 fO)—f(x) f(xy);, X=a 1i=12,..,
eciu f(a)f*(a) > 0, o popmyna
X, —a
Xi =X

i i_l—mf(xi_l); Xo=b; 1=1.2,....
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C‘-II/ITaTB, YTO AJIA BBIYHCICHUSA HpOHSBO,Z[HOﬁ HCIIOJIB3YCTCA roTOBasd moAmnporpaMmma, KOTo-
pyIo pa3pabaTeiBaTh HE TpEOyeTCH.

3ananue 13. Pa3spaboTarh alropuT™ yrouyHeHHs KopHel HeauHelinoro ypaBaenus f(X) =0
METOJIOM TOCIIeA0BATEIbHBIX MPHOmKeHn. KopeHb OT/IeNeH 1 HaXoAuTesl Ha oTpeske [a, b], 3a-
JaHHAas MOTPEUTHOCTh pe3yibTara paBHa €. i 3aBepIIeHHs] UTepallii UCIOJIb30BaTh CIEAYyIOIee
yCIIOBUE:!

l_qs §= Xi = Xig
Xig =Xz .

x

— XH| <

3amanue 14. Pa3paboTarh arOpUTM PEIICHHS CUCTEMbI HETMHEHHBIX YpaBHEHUN
X = @1 (X, X000 %, );
X, = 0p (X1 Xp 00y X))
Xn = (Pn (Xl' X2""’ Xn)
METOJ/IOM MPOCTON uTepanuu. Mcnoibp30BaTh cieayromiee yclIoBUe OKOHYaHUS UTEpaInuii
max ‘xi"‘) — xi‘k’l)‘ <0le (i=1n)

3amanue 15. Pazpaborarh anroput™m BBMHCICHUS HMPUOIMIKEHHOTO 3HAYEHHS (YHKIHH, 3a-
nanHou tabmuueit yi = f(x;), 1 =0,1,..., n, Wia 3Ha4eHus aprymenta Z € (Xo, Xn) ¢ HCIOJIB30BAHHEM
UHTEPIIOSAIMOHHON GopMmysibl Jlarpamka:

I—n (X)=zn:yipi(n)(x) : Pi(n)(x): (X—XO)(X—Xl)...(X—XH_)(X—X”]_)._,(X—XH) ]
i=0 (6 =% )6 = X)X = X )% = Xiy0)-. (% — X,)
3amanue 16. Pa3zpaboTaTh aqropuT™M BBIYMCICHUS MPHOIMKEHHOTO 3HA4YeHUS (DYyHKIHMH, 3a-

nanHou tabmuueit yi = f(x;), i =0,1,..., n, Wig 3HaYeHus aprymenta Z € (Xo, Xn) ¢ MCIOJIb30BAHHEM
MHTEPIIOJISILIMOHHON CXeMbl DHUTKEHa:
1 |P LX) X, —X 1 X =X
Posz..n (X)=—— Ig1,2,...n l((x)) XO _x ; Pi,i+l(x) == | X ' R
X, —Xo | 1230 n Xig = X [Yisn X —

Ycnosue 3aBepuienus Boraucieruii: P k(X) — Poi,. k+1(X)| < &.

3amanue 17. Pa3paboTarh aropuT™ BBIYUCICHHS MPUOIMKEHHBIX 3HAYCHUH TIEPBOW TIPOM3-
BOJIHOM (pyHKITNH, 3aganHoN Tabmuiei Y = f(xj), 1 =0,1,..., n, Wi KoTopoit Xo < X1 < ...< Xp, a pas-
HOCTh MEX/y COCEHUMHM 3HaYeHUsiMH aprymenTta h = Xj — Xi.1 (i = 1,2,..., N) ABJIsI€TCS MOCTOSIHHOM.
Hcnonb30Bath GOpMyITy Ha OCHOBE JIEBBIX KOHEUHBIX Pa3HOCTEH:

Ay:.
’ ~ i =\, - \/s
y (Xi ) ~ _h ) Ay. - y. yl-l.

3amanne 18. Pa3paboTarh anropuT™ BEIYUCICHHS MPHOIMKEHHBIX 3HAYCHUH TIEPBOW TIPOM3-
BOJHON (GyHKIMH, 3a1anHoi Tabmureit Y = f(xj), 1= 0,1,..., N, Wig KOTOpoii Xg < X1 < ...< Xy, a pas-
HOCTh MKy COCETHHUMHM 3HaUCHUsIMHU aprymenta h = X; — Xi.1 (1 = 1,2,..., N) IBIAETCS MOCTOSHHOM.
Hcnonb30Bath GOpMyITy Ha OCHOBE MTPABbIX KOHEUHBIX PA3HOCTEH:

AV.
y'(xi ) ~ %; AY;j = Yis1 - Vi,

3amanue 19. Pa3paboTarh anropuT™ BBIYUCICHHS MPHOIMKEHHBIX 3HAYCHUH TIEPBOW TIPOM3-
BOJIHOW (yHKITUH, 3aaHHoN Tabmuiei Y = f(xj), 1=0,1,..., n, s kotopoii Xg < X3 < ...< Xp, a pas-
HOCTh MKy COCETHHUMHM 3HaUCHUsIMU aprymenta h = X; — Xi.1 (1 = 1,2,..., N) IBIAETCS MOCTOSHHOM.
Hcnonb30Bath GOpMyITy Ha OCHOBE IIEHTPAIBHBIX KOHCUHBIX PA3HOCTCH:

AV.
y,(xi ) <2 ; AYi = Yis - Vi,

2h
3ananue 20. PazpaboTaTh anropuT™ BBIYMCIEHUS NPUOIMKEHHBIX 3HaYEHUI BTOPOW MpOuU3-
BOJIHOW (yHKIUH, 3aanHoN Tabmuiei Y = f(xj), 1=0,1,..., n, s kotopoii Xg < X1 < ...< Xp, a pas-
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HOCTh MEX/y COCCTHHUMHM 3HaueHUsIMU aprymenta h = X; — Xi.1 (1 = 1,2,..., N) SBIAETCS MOCTOSHHOM.
Wcnonp30Bath GOPMYIIbI Ha OCHOBE JIEBBIX U MPABBIX KOHEYHBIX Pa3HOCTEH:
Ay; Yia =Y, Yi =Y
" ~ (. r __ ! _ ’. ’ _ [ |+]_ i r__ ! i Ji-l -1
YOm0 A =Y =Y Vi =Y () w Ty = y () 2 S
3amanue 21. Pa3zpaboTarh alropuT™ BEIYHCICHUS MPHOIMKCHHOTO 3HAYEHHUS OMPEIEIIEHHOTO
UHTErpaja 1o KBaaparypHoi Gopmysie ICHTPAIbHBIX MPSMOYTOJbHHKOB:

lf f(x)dx = hi f(x_,+h/2); h=(b-a)n.
a i=1

3ananue 22. Pa3paboTarh anropuT™ BBIYUCICHUS PUOIMKEHHOTO 3HAUEHUS OIIPEIEIIEHHOTO
MHTETrpaja Mo KBaJapaTypHou (popMyIie TpamnerHii:

?f(x)dth[M Zf(x)} h=(b-ayn.

3amganue 23. Pa3paboTaTe anropuT™ BBIYMCICHHS MTPUOIMKEHHOTO 3HAYCHUS ONIPEAEICHHOTO
MHTErpaJia o KBajapatypHoil popmyne CumrncoHa:

? f(X)dx ~ g[f (X,)+ f(xn)+4§ f (xi_1,2)+2r_1§lf (x)]; h=(b-a)n; Xi12=Xi1+h/2.

3aganue 24. Pa3paOoTaTh aJIrOPUTM BBIYMCIIEHUS TPUOIMKEHHOTO 3HAUEHHSI OIIPEIeIEHHOTO
UHTErpaja mno KBaaparypHoi gopmymne CumiicoHa (Ui 4eTHOTo 4uciia N):

b m m-1
OO0 =T () + 1 06,)+45 1 04,) +23 106,015 0= (b - a)n
a i=1 i=1
3amanue 25. Pa3paboTarh alrOpuT™ BEIYUCIICHHS 3HAYCHHUS OTIPEICIIEHHOTO HHTETpaa

Iz?f(x)dx

C 3aJIaHHOM TOTPENIHOCTRIO PE3YIIbTaTa € HAa OCHOBE METO/Ia JBOMHOIrO repecuera. [Ijis 3aBepIieHus
UTEpAIUii NCII0JIb30BATh YCIOBUE HA OCHOBE ITpaBuia PyHre:
1
Omnpenenenne npubmmxkeHHpix 3Hauennit uarerpana I(h), 1(h/2) ¢ marom h = (b - a)/n u h/2
COOTBETCTBEHHO BBIMOJIHSETCS OOpaIllleHHEM K TOTOBOM MOANMPOrpaMMme, B KOTOPOW peaan30BaHa

KBaJIpaTypHas popMyIia, UMEIOIIas OPSI0K TOYHOCTH K.

TunoBbie TECOPETUIECCKHUE BOIIPOCHI

MaremaTHUeCKHe MOJICIIH TEXHHYECKUX O0BEKTOB U BRIUMCIUTEIILHEIC 3aa4H.

Oco0eHHOCTH WHKEHEPHBIX 3aj1a4 U 3Tallbl X penieHus Ha DBM

Pa3paboTka MaremMaTHueckux Mojesel 3aaay, pemraeMbix Ha OBM

W cTouHMKY M BUJIBI OTPEIIHOCTEN IPU YUCIEHHOM PELIEHUN WHKEHEPHBIX 33]1a4

AOCONIOTHBIE U OTHOCUTEIIbHBIC TTOTPEITHOCTH MPUOIMKEHHBIX uncel. [IpaBuna okpyrieHus

[TorpemrHOCTH CyMMBI M pa3HOCTH MPUOIMKEHHBIX YHCEI

[TorpenrHOCTH MPOU3BEACHHS M YaCTHOTO MTPUOJIMIKEHHBIX YHCET

[TorpemrHocT QyHKINN TPUOTHKEHHBIX apTYMEHTOB

OOGparHas 3a7a4a TEOPUHU MOTPEITHOCTEH

0. [IpencraBieHne YMCIOBBIX JaHHBIX B DBM

11. BausitHue MamMHHOTO TPECTABICHUS BEIIECTBEHHBIX YMCEN HAa BBIUYMCIUTEIBHYIO MOTPEIII-
HOCTb

12. KoppeKTHOCTh BBIYMCIUTEILHON 3a]1a91

13. OGycnoBIEHHOCTh BHIYHCIUTENBHOM 3a0a9n

14. OcHOBHBIE KJTaCCHl BBIYUCIHMTEIBHBIX METOJIOB, TPUMEHSEMBIX JIJISl PEIICHUs] HH)KCHEPHBIX

3aja4

BOoo~NoORWDNE
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15.

16.

17.

18.
19.

20.
21.
22.
23.

24,
25.

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

33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

43.

e

OcHOBHBIE TPeOOBaHUS K BBIYHCIUTEIBHBIM anroputMaM. KoppeKTHOCTh BBIYHCIUTEIBHOTO
anropuTMa

OcHoBHBIEC TPeOOBaHUS K BBIYUCIUTEIBHBIM AITOPUTMaM. DKOHOMUYHOCTD BBIYMCIUTEIHHO-
ro alIropuT™Ma

OO1ass XapakTepUCTUKa 3a/ladyl U METOJIOB PEILIEHUS CHUCTEM JIMHEMHBIX alreOpandyecKkux
ypaBHEHUH

Merton ["aycca pemienns cucTeM JIMHEHHBIX anreOpanyecKux ypaBHEHUH

LU-pa3noxenue u moaudukaunn meroaa ['aycca pemieHus cucteM JMHEHHBIX anredpande-
CKHMX ypaBHEHUU

Beruncnenue onpenenurenen

Brrancnenue o6paTHBIX MaTpHIL

OO0yCOBIIEHHOCTH 3a/1a4M PELICHUs CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHUI
HTepaninoHHble METObI PEIIEHUSI CUCTEM JIMHEHHBIX alreOpandyeckux ypaBHEHUH. MeToibl
Slxo0u u 3eliges.

Omnpenenenne coOOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX BEKTOPOB MaTpPHILL

Otanbl peuleHMs] HEJIMHEHHBIX ypaBHEHUH. MeEToabl MOJIOBUHHOTO AEJIEHUS U IOCIIENO0Ba-
TEJIbHBIX NPUOINKEHUN

OTalbl pelIeHNs] HEMMHEWHBIX ypaBHEHUN. MeTobl XOp/I U KacaTeJIbHbIX

Oranbl pelieHns CUCTEM HEIMHENHbIX ypaBHeHUH. Meton HetoToHa

ITocTaHOBKa 3a7jauu ¥ CPABHUTEINIbHAS XapaKTEPUCTUKA METOJIOB HHTEPIOIALMH (PYHKIIMH
[TonuuoMuanbHas natepnosanus. @opmyna Jlarpanxa

[TonunoMuasibHasi HHTEpHONALMSA. MeToa DTKkeHa

[TonuuoMuanbHas nHTEpNOIALMSA. Popmyiibl HeroToHa

[TonmmHoMuaneHas uHTEpnomsiuys. MHTepnonsuuonHsii MHorouneH HproToHa ¢ pasnenes-
HBIMH Pa3HOCTSIMH.

KycouHno-nosimHOMMabHas HHTEPNONALNA. HTEpIOIALMOHHBIN MHOTOYJIEH DpMUTa
KycouHno-nosmmHOMHaNIbHAA HHTEpHIONANUS. IHTepnonsanus cruiailHaMu

Brruncnenyie Npou3BOAHBIX M0 ONPEAEIECHUIO U C TIOMOIIBIO KOHEUHBIX Pa3HOCTEN
Boruncnenue npon3BoAHBIX HA OCHOBE MHTEPIOJISIMOHHBIX MHOTO4JIEHOB Jlarpanxa
YucnenHnoe unrerpupoBanue. KBagpatypssie popMyIibl IpSIMOYTOJIbHUKOB U Tparnenui
Uucnennoe unrerpupoBanue. Kagparypnas dopmyna Cumiicona

YucnenHoe uaterpuponanue. OIEHKH MOTPeIIHOCTeH KBaApaTypHbIX (GOPMYI U MOCTPOEHUE
BBIUMCIUTEIBHBIX TPOLENYP

YucneHnHoe peleHne 00bIKHOBEHHBIX AU depeHnanbHbIX ypaBHEHUH MeTo10M Ditepa
MonuduuupoBaHHblii MeTOA Diiniepa peleHus: OObIKHOBEHHBIX AU(QepeHlInaIbHbIX ypaB-
HEHUI

UucnenHoe pemieHne OOBIKHOBEHHBIX AU(QepeHInanbHbIX YpaBHEHUH MeTojnoM PyHre-
Kyrra

3aaya cpeIHEeKBaApaTUYHOr0 NpuOIkeHus GyHKIui. MeTo1 HauMEHbBIINX KBaJpaToB

Tunossie BONPOCHI K J1a00PATOPHBIM M NPAKTHYECKUM 3aAHATHAM

Kakne ncTouHMKN ¥ BUIBI IOTPEIIHOCTEN BIUSIOT HA PE3yNbTaThl BBIYMCIEHUN HAa DOBM?
Kak onpenensitoTcss abconoTHas U MpeienbHas abCOM0THAs MOTPEITHOCTH MPHOIMKEHHOTO
qrcina?

Kak onpenenstoTcsi OTHOCUTENbHAS U TpefelbHas OTHOCUTENIbHAsl MOrPeIIHOCTH MpHOIH-
JKEHHOT0 yucia?

Kak onpenenstorcs 3Havamiast 1 BepHas HU(pbl IpUOIMKEHHOTo Yrca?

Kakum 00pa3oM mOrpentHocTs MPUOTMKEHHOTO YHWCIa 3aBUCUT OT KOJIMYECTBA BEPHBIX
wdp?

[To xakuM mpaBuUiIaM IPOU3BOAUTCS OKPYTJIEHNE BEIIECTBEHHBIX YUCeN?

Kak BBIUMCIIAIOTCS TOTPEIIHOCTH CYMMBI M pa3HOCTHU MPUOIMKEHHBIX YHrcen?
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

34.
35.

36.

37.
38.

39.
40.

Kak BBIUUCIISAIOTCS TIOTPEIIHOCTH POU3BEIECHUS U YaCTHOTO MPUOIMKEHHBIX YHCEN?

Kak BbIuuciseTcst NOrpemHocTb (PyHKIUM OJHOW MEPEMEHHOM [UId NMpUOIMKEHHOrO apry-
MeHTa?

Kakum o6pa3om omnpenensercs orpelHocTb (PyHKIUN HECKOJIBKUX apIyMEHTOB?

B yem 3akimoyaercst oOpaTHast 3a/1a4a TEOPUU TOTPEIIHOCTEH?

B kakom ciyuae cucrema JUHEHHBIX alreOpandeckux ypaBHEHUH MMEET €AMHCTBEHHOE pe-
nieue?

Kak MoHO Kiaccu(uUupoBaTh CYLIECTBYIOIIME METOABI PEIIEHUS CUCTEM JIMHEWHBIX al-
re0panyeckux ypaBHEHUI?

B dem 3akmtouaercs uaes merona ['aycca?

Ckonpko utepanuil TpedyeTcs s npsMoro xoaa meroaa ['aycca?

[Touemy mpu ucnosnb3oBaHMM MeToja ['aycca 3HaueHHs KOpHEH BBIYMCISIOTCS B MOpPSAKE,
00paTHOM MX HyMepauuu?

B uewm 3axmtouaercs meron LU—pa3nokeHHs U KaKOBBI €ro IpeuMyIecTa?

Kakwue sTansl BKItO4aeT METO NMPOroHKU? J[ist peleHus Kakux CUCTeM YpaBHEHHMH OH INpH-
MeHseTCs?

3a cYeT Yero JOCTUraeTcsl HU3Kas BBIYMCIUTENbHAS CI0KHOCTh METO/Ia IIPOTOHKU?

[Tpy KaKMX yCIOBUSAX BBIYHUCICHUS IO METOLY IPOIOHKU T'apaHTUPYIOT MOJIy4e€HUE pe3ysIbTa-
Ta?

Kakne 0coO0eHHOCTH MMEIOT UTEpAlMOHHBIE METOJbl PELICHHs CUCTEM JMHEHHBIX ypaBHe-
HUN?

Kakum oOpa3omM cuctema JUHEWHBIX alreOpanyeckux ypaBHEHUH MPUBOJAUTCSA K HOPMaJIbHO-
My BULY?

Yro moHUMaeTcs MOoJ CXOJUMOCThIO UTEPALMOHHBIX MPOLIECCOB A MeTo10B SIkoOu u 3eii-
nens’?

Kak mokasaTh CXOIMMOCTh HTEpALMOHHBIX METOJOB JUIsl CUCTEMbl JMHEHHBIX YpaBHEHUII,
IPUBEIEHHON K HOPMaJIbHOMY BUY?

B uem 3axirouaroTcs NpeMMylIecTBa M HEIOCTATKU NMPSIMBIX M UTEPALMOHHBIX METO/OB pe-
IIEHUSI CUCTEM JIMHEHHBIX aJireOpandyeckux ypaBHEHUN?

Kak onpeznensercs norpenHocTs NpuOIMKEeHUI KOpHEH, MOTyYeHHBIX ¢ TOMOIIBIO UTEpallH-
OHHBIX METOJIOB PELICHUS CUCTEM JIMHEHHBIX YPaBHEHUN?

Kakue cBoiicTBa omnpenennuTenacl NCHOIb3YIOTCA MPU MX BBIYUCIECHWN METOAAMM BBIUYUCIIH-
TEIbHON MaTEeMAaTUKH?

Kakoli MeToJ1 uCob3yeTcs PH BBIYUCIEHUH ONIPENETUTENEH?

Kak Beruncnsercs oOparnas Marpuna? Kakue MeToabl MOTyT UCHIOJIB30BaThCS?

N3 KakuX 3TarnoB COCTOUT MPOLECC MPUOIMKEHHOTO peIlIeHHs] HETMHEHHBIX YpaBHEHUN?

Yro Takoe kopeHb ypaBHenus f(X) = 0 u kak oH onpenensiercs rpadpuuecku?

Kakue MeTonpl OT[ENeHNs KOPHEH HEJIMHEHHBIX YPaBHEHHUH HCIOJIb3YIOTCS B MHKEHEPHOU
npaxkTuKe?

Kak onpeznensercss norpelHocTh BIYMCIEHUI TP YTOUHEHUN KOPHEN HEJIMHEWHBIX ypaBHE-
HU?

ITpu kakux ycIIOBUSAX MOXHO HAaTH KOPEHb YPABHEHUS METOAOM IIOJOBUHHOIO JEJIEHUs?
Kak dopmynupyroTcst ycioBusl 3aBEpLICHUS] UTEPALMOHHBIX MPOIECCOB B METO/AaX YTOYHE-
HUS KOPHEW HENIMHENHBIX YpPaBHEHUIN?

Kak ocymiecTBisiercst BbIOOp HauadbHBIX MPUONMKEHUI KOpHEH B METoJaX XOpJ, KacaTelb-
HBIX ¥ IPOCTOI UTEpanuu?

[Touemy MeToa xop siByisieTcst 60s1ee OBICTPBIM, YEM METO/]I TIOJIOBUHHOTO JAeNIEHUs?

KakoBbI CpaBHUTEIbHBIE XapaKTEPUCTUKU METOJIOB YTOUHEHUS KOPHEW YpaBHEHUH 10 CKOpO-
CTH CXOJIMMOCTH, YHUBEPCATBHOCTHU U CJIOKHOCTH peann3anun’?

B uem 3akirouaercsi reoOMETpUUECKH CMBICI METOJ1Aa IIPOCTON UTEpalun?

Kak onpenemnsitoTcst yciaoBHs CXOIMMOCTH METO0/1a IPOCTON uTepanuu’?
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41.

42.

43.

44,

45.

46.

47.

48.

49.

50.
51.
52.
53.
54,
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.
75.

W3 Kakux 3TarnoB COCTOUT MPOIECC MPUOIIKEHHOTO PEIICHUSI CUCTEM HETMHEHHBIX ypaBHe-
HUW?

Kakum oOpa3om peanusyercs: rpaduuecKuii MeTo JOKATU3alui KOPHEW MpH pEeIIeHUH CH-
CTEMBbI JIBYX HEJIMHEUHBIX YpaBHEHUM?

Kakum 00pa3om OICHHBAETCS TMOTPEUTHOCTh MPUOIIKEHHBIX PEIICHUH, MOJIy9aeMbIX MpPHU
UCIIOJIb30BAaHUH METOO0B NPOCTON urepauuu 1 Herotona?

Kak onpenensitoTcsi yciaoBHsl CXOAUMOCTH METO/la IPOCTONW UTEpaLUU IPU PELIEHUU CUCTEM
HEJIMHEMHBIX YpaBHEHUH?

Kakum 00pa3oM nosmydeHsl pacueTHbie popMyssl MeToaa HeloToHa Ui pemeHus CucTeM He-
JIMHEWHBIX YpaBHEHUH?

Kak Bprumcnsercs HopMa MaTpulbl SIkoOu MpH OLleHKe CXOAMMOCTH METOJIa MIPOCTON UTepa-
au’?

Kakmne ocoOeHHOCTH UMEET YIpOIIeHHBINH MeTona HeloToHA IS penieHust CUCTEM HEeTUHEH-
HBIX YPaBHEHUH U KaK OHH BIIMSIIOT HA CKOPOCTh CXOJAUMOCTH?

Kak BbIOOp HAYAILHOTO MPUOIMIKEHUS BIHMSICT Ha CXOUMOCTh METOJIOB YTOYHCHUS PEIICHUN
JUISL CHCTEM HEeJTMHEHHBIX YPaBHEHHI?

KakoBbI cpaBHUTEIBHBIE XapAKTEPUCTUKH METOJOB IpocTOoi urepanuu u HpioToHa mis pe-
HICHUSI CUCTEM HEJIMHEWHBIX YpPAaBHEHHUI 10 CKOPOCTH CXOJUMOCTH, YHHUBEPCAJIbHOCTH W
CJIO’)KHOCTH pea3aiuu’?

Kak onpenensitorcst yciaoBusi CXOAUMOCTH METO/1a IPOCTON UTepanuu’?

Uem 00yciioBIeHa HEOOXOAMMOCTh PEIICHHSI 3a/1a91 HHTEPIIOISIHN?

Kak ¢popmynupyercs 3agaua HHTEpHIOIAUUU (HYyHKIUI?

Kax unTepnperupoBath 3a/1a4y UHTEPIIOJISIIUU T€OMETPUIECKHU?

B uem cMmbicn nuHelHON uHTepnonsuuu? Kak ona peanusyercs?

B 4em 3akimo4aroTcs JOCTOMHCTBA U HEJOCTATKH UHTEPIIONSIIMOHHON hopmyibl Jlarpamxka?
B 4ewm 3akio4aroTcsi JOCTOMHCTBA U HEIOCTATKH UHTEPIOJISAIMOHHON popmymbl DiiTkeHa?
Kak BBIUMCIIAIOTCS. KOHEUHBIE PA3HOCTH, JJIsl KaKUX 1eJIel OHU UCIIOJIb3YI0TCA?

Kax BbIYMCIIAIOTCS pa3felieHHbIe PA3HOCTH, AJI KaKUX 1€JIe OHU UCTIONb3YOTCA?

B uem 3axnrodaroTcst JOCTOMHCTBA U HEJOCTATKU MHTEPIOJSIIMOHHBIX (opMyn HbroToHa 11
PaBHOOTCTOAIINX U MTPOU3BOIBHO PACIIONOKEHHBIX Y3JI0B?

Kak BbIMosiHA€TCS OlIEHKA MOTPEIHOCTH UHTEpIoaupoBanus o popmynam Herotona?
Kakum 006pa3oM BEIUUCISAIOTCS KOOPPUIIMEHTH KyOU4ecKoro MHOro4sieHa Jpmura’?

B kakux cinyyasx ucnosib3yercs unciaeHHoe nuddepeHimpopatue?

Kakum o6pazom onpeaenstoTcs: NIpOU3BOJHBIE C TOMOIIBI0 KOHEYHBIX Pa3HOCTEN?

B uem 3akmrodaercs reoMeTpUUECKU CMBICT UCIIONb30BaHUSI KOHEUHBIX Pa3HOCTEN Jis BbI-
YHUCIEHUS IPOU3BOAHBIX PyHKIIMU?

Kakum 00pa3om ocyliecTBseTCsl BHIYMCIEHUE TPOU3BOJHBIX HA OCHOBE MEPBOI MHTEPMOJIS-
MoHHOU opmynbsl HeroTona?

Kakum 00pa3oM ocyliecTBiseTcs: BHIYUCICHUE MPOU3BOAHBIX HA OCHOBE MHTEPIOISAIIMOHHBIX
MHOrouieHoB Jlarpanxa?

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

B kakux ciaydasx npuberaroT K YUCIEHHOMY HHTEIPUPOBAHUIO?

B uem cocTout reoMeTpuuecKkuii CMBICT KBapaTypHBIX hopmyn?

YTo moka3pIBaeT OCTATOYHBIN YICH KBAIPaTypHOU (HOPMYITBI?

[Touemy hOpMyIIBI JEBBIX U MPABBIX MPSIMOYTOJIHHUKOB OY€Hb PEIKO MCIOIB3YIOTCS JIJIS BbI-
YHCIIEHUS ONpeeNIEHHOro HHTerpaia?

Kakoli reomeTpudeckuii CMbICT UMEET KBajapaTypHas (Gopmyria HEeHTPaIbHBIX MPSIMOYTOJIb-
HUKOB?

Kakoii reoMmeTpuueckuii CMBICT UMEET KBaJipaTypHasi popMmyia Tpaneruii?

Kaxoit reomeTpudeckuii CMbICT UMeeT KBaaparypHas hopmyna Cumrcona?

Kakoli reomeTpuueckuii CMbICT UMeeT KBajiparypHas ¢opmyna Herotona?
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76.
77.

10.

11.

12.

13.

14.

CoNO AWM

10.

11.
12.

Kakum o0pa3zom peanuzyercs aBTOMaTHYECKHUI BHIOOp I1ara HHTETPUPOBAHUS?
Kakum 06pa3oM o1ieHHBaeTCsl MOTPEIIHOCTD MPOLEAYP YUCICHHOTO HHTETPUPOBAHUS ?

TunosBble 3a1aHNs 1JIA IPAKTHYECKON U CAMOCTOSATEILHON PadoThI
Ilpaxmuueckue 3a0anus

Pa3paboraTh nporpaMMmy yTOYHEHHsI KOpHEH HEJIMHEMHOI0 YpaBHEHUS METOJOM MOJIOBHUHHO-
ro aeneHus cpeacrsamu nmakera MathCAD.

Pa3paboraTe nporpamMmmy yTOYHEHHsI KOpPHEH HEMTMHEHHOro ypaBHEHHUs METOJIOM XOpJ Cpel-
crBamu naketa MathCAD.

Pa3zpaborate mporpamMmy yTOYHEHUS KOpPHEW HEIMHEWHOro ypaBHEHUs MeTogoM HbproToHa
cpeacrBamu nakera MathCAD.

Pa3zpaboraTe mporpamMmy YTOUHEHHUS KOpHEW HEIMHEHHOro ypaBHEHUS METOAOM MPOCTOMN
uteparuu cpeacrsamu makera MathCAD.

Peanu3oBarh pemieHue 3ajayd  KyCOYHO-JIMHEWHOW MHTEPIOISIUU CpPEACTBAMHU IaKeTa
MathCAD.

Pa3paboraTs nmporpamMmy UHTEPHIOISIMH CIIJIAfHAMU Ha S3bIKE BHICOKOTO YPOBHSI.
Pa3zpaborare mporpaMmy ompenencHusi COOCTBEHHBIX 3HAUYCHUH MATPHUIIBI CTCTICHHBIM METO-
JIOM Ha SI3bIKE€ BBICOKOT'O YPOBHSI.

PeanuzoBaTh BBHIYMCIICHHI OOpaTHBIX MAaTPHUIl CPEACTBAMHU DSJICKTPOHHBIX TAOJMI] B MAKETE
Excel.

PeanuzoBath mpubmkenne GyHKIUN 110 METOy HAUMEHBIITNX KBAJAPATOB CPEICTBAMH DJICK-
TPOHHBIX TabwIl B makeTe Excel.

Pazpaborare mporpaMmy ompenencHusi COOCTBEHHBIX 3HAUYCHUH MATPHUIIBI CTCTICHHBIM METO-
JIOM Ha SI3bIKE€ BBICOKOT'O YPOBHS.

Pazpaborare mporpamMmy pelieHusi CUCTEM JIMHEWHBIX aNreOpandecKux ypaBHEHUH MO CXeMe
Xaneukoro Ha sI3bIKE€ BHICOKOTO YPOBHS.

Pazpaborare mporpammy perieHusi CUCTEM JIMHEWHBIX anreOpandecKux ypaBHEHHUM METOI0M
CTATUCTUYECKUX UCIBITAHUI Ha SI3bIKE BBICOKOTO YPOBHS.

Pazpaborate mporpaMMmy BBIYUCICHUS ONPENEIEHHBIX UHTErPAJIOB METOOM CTATUCTHUYECKUX
WCIIBITAaHUH Ha SI3bIKE BBICOKOT'O YPOBHSI.

Pazpaborare mporpamMmy BBIYMCICHHUS KPATHBIX WHTErPAJIOB METOJIOM CTaTUCTHYECKUX HC-
NIBITAaHUI Ha SI3bIKE BBICOKOT'O YPOBHS.

Teopemuueckue 3a0anus (memvt pepepamog)

OrneHka MOrpemHocTed OKpyIJIeHUs AJis pa3IMyHbIX (OPMATOB MPEACTABICHUS BEIIECTBEH-
HBIX yncen B OBM.

BeposiTHOCTHAs OIIEHKA TOTPEIIHOCTEM.

Brruncnenue 3HaueHnii noauHOMOB 110 cxeme ['opHepa.

KOppekTHOCTh BBIYMCINUTEIBHOMN 3aJa4H.

OO0yCOBIIEHHOCTh BBIYUCIUTENBHOM 3a/1a4H.

Y CTONYMBOCTH BBIYACIUTEIBHOTO AJITOPUTMA.

TpeboBaHMs K BHIYUCIUTEIBHBIM QITOPUTMaM 110 BPEMEHH peau3aliy 1 3aTpaTaM NaMsITH.
MeTo/ b1 OIIEHKH BBIYUCIUTEIBHON CI0KHOCTH aJlTOPUTMOB.

CpaBHUTENBHBIN aHAIN3 BBIYMCIUTENBHBIX aJTOPUTMOB C NOJUHOMHAIBHOW U SKCIIOHEHIIU-
AJIbHBIMU OLIEHKAMH BBIYMCIUTENIBHOMN CIIOKHOCTH.

[TpeoOpa3oBanue cucTeM JTUHEHHBIX alreOpandeckux ypaBHEHUH K BUIY, oOecrieunBaromie-
MY CXOJIMMOCTb UTEPALIMOHHBIX METO/IOB PELICHUSI.

Onpenenenre COOCTBEHHBIX 3HAUCHUIH MaTPHUIIbI CTETIEHHBIM METOJIOM.

Pemenue cuctem NTuHEHHBIX anreOpandyeckux ypaBHEHUH MO cxeMe Xaleukoro.
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13. Pemienue cucrteM JHMHEHHBIX anreOpanyecKuX YpaBHEHUH METOAOM CTaTHCTUYECKUX HUCIIBI-

TaHUH.

14. BeruncneHue onpeneIeHHbIX HHTErPaIOB METOIOM CTATUCTUYCCKIX UCTIBITAHUH.
15. BeruncneHre KpaTHbIX HHTETPATIOB METOJIOM CTATHCTUYCCKUX UCIIBITAHHM.
16. TpuronoMerpuyueckast HHTEPITOJISIIIHSL.

17. PaBHOMepHOE NMPpUOIMKEHUE (PYHKITUH.

18. IlporpammupoBanue B nakere MathCAD.

19. PelieHne MHXKCHEPHBIX MAaTEMAaTUYECKHX 3aJa4 CPEICTBAMH JICKTPOHHBIX TAaOJHI (HA MPH-
mepe makera Excel).

Tunosble 3aIaHUSI HA KOHTPOJIBLHYIO padoTy (1Jist 3204HOl GopMBI 00yUeHHS)

3aI[aHI/I€ 1. Haiitu MPEACIbHBIC a0COJIFOTHBIE U OTHOCHUTEJIBbHBIE IOrp€IIHOCTHU 4YHCECII, €CIN

OHM UMEIOT TOJIKO BEPHbIE LIU(PPBHI.

Bapuant 3ananue Bapuant 3anaHue
1.1 a) 0,2387 0) 42,884 1.2 a) 3,751 0) 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 06) 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 0) 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 6) 0,543
1.21 a) 431,172 6) 10,6078 1.22 a) 25,4405 0) 103,45
1.23 a) 1,03547 0) 2261,16 1.24 a) 12,45 0) 31,4053
1.25 a) 0,8562 0) 81,7983 1.26 a) 20,43 6) 0,01576

3ananue 2. 1o 3aganHoi (hopMysie BEIYACIHUTE PE3yNIbTAT U ONPENEIUTh €r0 a0COMOTHYIO U
OTHOCHUTEJIbHYIO MTOTPELIHOCTH.

Bapuant dopmyna Hcxonuble JaHHBIE
- MR ? a = 4,3(x0,05); b = 17,21(+0,02); ¢ = 8,2(0,05);
' | Tmla m = 12,417(+0,003); n = 8,37(0,005)
_ m*(a+b) a = 13,5(x0,02); b = 3,7(+0,02); m = 4,22(+0,004);
2.2 =T ¢ = 34,5(+0,02); d = 23,752(+:0,005)
4% a = 3,456(x0,002); b = 0,642(0,0005);
23 = ¢ = 7,12(+0,004)
b’ a = 0,643(20,0005); b = 2,17(0,002);
2.4 = ¢ = 5,843(0,001)
- _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)
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_ o¢

2.7 = SE Q = 54,8(£0,02); e = 2,45(+0,01); E = 0,863(+0,004)
2n—-1)°
2.8 q={" x)_(y“ Y) | 1 = 2,0435(+0,0001): x = 4,2(+0,05): y = 0,85(:0,01)
29 L= [G+p) ? y = 5,2(+0,04); p = 15,32(+0,01); q = 7,5(0,05);
' k—1 k = 21,823(+0,002); | = 7,56(+0,003)
210 y= k(x+z) k = 0,64(+0,004); x = 3,236(+0,002); z = 15,8(+0,03);
' (a—b)* a = 12,415(+0,003); b = 7,18(+0,006)
211 . r’s r = 2,348(+0,002): s = 4,37(+0,004);
' e k = 0,235(+0,0003);
212 _dx’ d = 0,142(0,0003); x = 1,71(+0,002);
' g g = 3,727(+0,001)
213 _ nP(z+u) z = 18,5(x0,03); u = 5,6(x0,02); n = 3,42(+0,003);
' T e, s = 26,3(0,01); r = 14,782(+0,006)
214 _sq s = 0,1756(+0,0001); q = 3,71(0,03);
' k2 k = 0,285(+0,0002)
215 _ 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‘lj D™ 5= 4,2(20,05); k = 0,85(+0,01); d = 2,0435(+0,0001)
o
218 Lo G+ 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? 7 = 3,14; D = 54(+0,5); d = 8,235(:0,001)
221 _ n*(z-u) z=12,5(z0,02); u = 2,3(+0,03); n = 3,25(+0,002);
' T i s = 21,8(+0,01); r = 11,702(+0,005)
29 _be b = 2,247(+0,001); ¢ = 0,221(+0,0002):
' Y=34 d = 2,34(+0,003)
999 _ m*(a+2b) a = 16,5(+0,02); b = 3,9(+0,02); m = 4,12(+0,003);
' T 3c_d ¢ = 31,5(+0,02); d = 19,752(+0,005)
994 g=5+54 s = 0,1496(+0,0001); q = 3,21(+0,03);
' k> k = 0,485(+0,0002)
(2n-D)(Bx-y)
2.25 Q= o) n = 2,0413(+0,0001); x = 4,7(+0,05); y = 0,76(+0,01)
5 26 y= m’n m = 2,6381(+0,0003); n = 5,43(+0,002);
' (c+1)° ¢ = 0,358(+0,0004)
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3ananue 3. Ucnonb3ys meron ['aycca, pemnTs cucreMy ypaBHEHUH ¢ TouHocThio 70 0,01.

BbINOTHUTE MPOBEPKY MOTYUYEHHBIX PE3YyIbTATOB.

Bapuant 3anaHue Bapuant 3aaHue
3.1  |4,4X.-2,5%+ 19,2x3- 10,8%x4=4,3 3.2  [8,2X1-3,2X,+ 14,2x3+ 14,8x,=-8,4
5,5%1 - 9,3%2- 14,2%3 + 13,2%X4= 6,8 5,6X1 - 12X, + 15X%3- 6,4x4= 4,5
7,1%,- 11,5%,+ 5,3x3- 6,7x4=-1,8 5,71+ 3,6X2- 12,4%3- 2,3%4= 3,3
14,2x, + 23,4%, - 8,8X3+ 5,3x4= 7,2 6,8x1 + 13,2X5 - 6,3%X3- 8,7x4= 14,3
3.3 |5,7X1-7,8%2-5,6X3- 8,3x4=2,7 3.4 |3,8x1+ 14,2x,+ 6,3X3- 15,5%,= 2,8
6,6x; + 13,1X, - 6,3X3+ 4,3x4=-5,5 8,3X1 - 6,6X, + 5,8X3+ 12,2x4=- 4,7
14,7X1 - 2,8%,+ 5,6X3-12,1x4= 8,6 6,4X1 - 8,5%2- 4,3X3+ 8,8x4=7,7
8,5%1 + 12,7X- 23,73+ 5,7x4= 14,7 17,1%, - 8,3%p + 14,4%3- 7,2X4,= 13,5
3.5 |15,7X1+6,6X2-5,7x3+ 11,5x,=-2,4 3.6  |4,3x1-12,1x, + 23,2%3- 14,1x4,= 15,5
8,8X1-6,7X>+ 5,5%3-4,5x,= 5,6 2,4%1 - 4,4%,+ 3.5%3+ 55x4=2,5
6,3X1 - 5,7X2 - 23,4%3+ 6,6X4= 7,7 5,4%, + 8,3%2- 7,4%3- 12,7X4= 8,6
14,3x, + 8,7X2- 15,7%3- 5,8%4 = 23,4 6,3X1- 7,6X2+ 1,34x3+ 3,7x4= 12,1
3.7 14X+ 2,1%,-3,3x3+ 1,1x4=10 3.8 [1,7x1+10%,-1,3x3+ 2,1x4=3,1
10x1-1,7%+ 1,1x3- 1,5x%4=1,7 31X+ 1,7%:- 2,1%3+ 5,4x4= 2,1
2,2X1+ 34,4%,- 1,1%3- 1,2X4= 20 3,3X1- 7, 7%+ 4,4%3-5,1x4=1,9
1,1+ 1,3%+ 1,2x3+ 1,4%,=1,3 10x,- 20,1%, + 20,4%3+ 1,7%,=1,8
3.9 |1,7X1-1,8%,+ 1,9%3- 57,4%4,=10 3.10 [6,1x;+6,2X>- 6,3X3+ 6,44, =6,5
1,1x1-4,3%+ 1,5%3-1,7%,= 19 1,1x,-1,5% + 2,2%X3- 3,8X4 = 4,2
1,2x;+ 1,4%, + 1,6X3+ 1,8%x4= 20 5,1X1— 5%+ 4,9%3- 4,8x4= 4,7
7,1%1- 1,3%2- 4,1%3+ 5,2x4 = 10 1,81+ 1,9% + 2X3- 2,1x4= 2,2
311 |2,2X1- 3,1X2 + 4,2X3— 5,1%4 = 6,01 3.12 |35,8x;+ 2,1x,- 34,5%3- 11,8x4=0,5
1,3X1+ 2,2%— 1,4%3+ 1,5%,= 10 271X, - 7,5%+ 11,7%3- 23,5%x4= 12,8
6,2X1 - 7,4%, + 8,5%x3—9,6x4=1,1 11,71+ 1,8%X2- 6,5%3+ 7,1x4= 1,7
1,2x1+1,3%+ 1,4x3+ 4,5%,= 1,6 6,3X1 + 10x, + 7,1x3 + 3,4%4 = 20,8
3.13 351X+ 1,7%,+ 37,5%3—2,8%X4=7,5 3.14 (1,1x;+11,2x,+ 11,1%3-13,1x4=1,3
45.2x, + 21,2%,— 1,1x3- 1,2x,= 11,1 -3,3x1+ 1,1%,+ 30,1x3- 20,1x4= 1,1
-21,1%+ 31, 7%+ 1,2%3— 1,5%4= 2,1 7,5%1+ 1,3%+ 1,1x3+ 10x4 = 20
31,7x, + 18,1, - 31,7x3+ 2,2x,= 0,5 1,7+ 7,5%,- 1,8x3+ 2,1x4= 1,1
3.15 [7,5%;+ 1,8%>-2,1%3- 7,7X4=1,1 3.16 (30,1x;-1,4%x,+ 10x3- 1,5%,=10
-10x; + 1,3%2- 20%3- 1,4%4=1,5 -17,5%1+ 11,1x, + 1,3%3- 7,5%,= 1,3
2,8X1-1,7%+ 3,9%3+ 4,8x,= 1,2 1,7%X1-21,1% + 7,1%3- 17,14 =10
10x; + 31,4%,- 2,1X3- 10x4=-1,1 2,1x1+ 2,1%o+ 3,5%3+ 3,3x4 = 1,7
3.17 |7,3X1-8,1X,+ 12,7X3- 6,7X4= 8,8 3.18 [4,8%;+12,5%,-6,3%3-9,7%4=3,5
11,51 + 6,2X, - 8,3x3+ 9,2x4= 21,5 22X, - 31, 7%+ 12,4%3- 8,7X4= 4,6
8,2X1 - 5,4%, + 4,3X3- 2,5%,= 6,2 15x, + 21,1%5 - 4,53+ 14,4x, = 15
2,4%, + 11,5%; - 3,3x3+ 14,2%4 = -6,2 8,6X1— 14,4%, + 6,2X3+ 2,8X4=-1,2
3.19 [6,4X1+ 7,2X2- 8,3X3+ 42%X4 = 2,23 3.20 (14,21 + 3,2%> - 4,2X3+ 8,5%, = 13,2
5,8X1 - 8,3, + 14,3x3- 6,2X, = 17,1 6,3X1-4,3x,+ 12,7X3-5,8x4=-4,4
8,6X1+ 7,7%>-18,3x3+ 8,8x4=-5,4 8,4X1 - 22,3X2- 5,23+ 4,7X4= 6,4
13,2X1—5,2X5- 6,5%3+ 12,2X4= 6,5 2,7X1+ 13,7X, + 6,4%3- 12,7%4= 8,5
3.21 |7,3X1+ 12,4, - 3,8%3— 14,3x4= 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 8,3X1 + 4,2%,- 5,6x3+ 7,7X4= 12,4
15,6x1 + 6,6Xo + 14,4%3- 8,7X,= 12,4 5,8X1-3,7X2+ 12,4%3- 6,2X4= 8,7
7,5%1+ 12,2X,- 8,3X3+ 3,7%4= 9,2 3,5%; + 6,6, - 13,8%3- 9,3x4=-10,8
3.23 8,1x;+ 1,2X>-9,1%3+ 1,7x4= 10 3.24  (3,3X1-2,2%X- 10x3+ 1,7x4=1,1
1A% - 1, 7%+ 7,2X3- 3,4X4= 1,7 1,8X1+ 21,1, + 1,3X3- 2,2%4= 2,2
1,7%1-1,8%+ 103+ 2,34 = 2,1 -10x; + 1,1%, + 20%3 - 4,5%, = 10
1,31+ 1,7%2- 9,9%3+ 3,5x4= 27,1 T0X1—1,7%- 2,2%3+ 3,34 = 2,1
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3.25 |1,7X1+9,9%2- 20x3— 1,7x4= 1,7

20x; + 0,5%,- 30,1%3- 1,1x,= 2,1
10x, - 20x, + 30,23+ 0,5%4=1,8
3,3x1— 0,72+ 3,3X3 + 20x4 = -1,7
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1,7X1- 1,3%2- 1,13 —1,2%4= 2,2
10x1 - 10x2- 1,3%3+ 1,3x4=1,1
3.5%X1+3,3%+ 1,23+ 1,3x4=1,2
1,3x1+ 1,1%,- 1,3%x3-1,1x4= 10

3ananue 4. Haititu npubnuxkeHHoe 3HaueHne QyHKIUU IpU yKa3aHHOM 3HAUE€HUU apryMEeHTa,

ecnu GyHKIUA 3a/1aHa Tadnuiei. Mcnoib30BaTh:

a) popMyIiTy TUHEHHON MHTEPIIOJISAIINN;
0) UHTEPIIOSAIIMOHHBIA MHOTOWICH Jlarpamxa.

Bapuant Tabymira 3HaYeHUH QYHKITUN ApryMeHT
4'1 i(/: 2:225 2;?23 (1):2?6 21823 X = 0,512
4.2 ;‘/: gggs gggg gggz 2329 X = 0,537
43 i(/: %ggs (1):14217 (1):54 iﬁgl x = 0,102
4 i(/: 8:234 2:329 2:239 2;220 x=0,774
o i(/: g:géo 2:328 (1):%7 2285 X = 0,552
40 ;: 2:2?6 (2):253 g:;gs 2;;29 X =0,736
47 ;' 2:835 211‘217 2; 7 gégl X = 0,154
48 ;: 213(255 (2):233 2:222 21329 X = 0,478
49 . g:géo 2:328 2:?;7 2285 X = 0,436
410 ;: 8:234 2:329 2:239 21220 x = 0,812
411 ;: 2:335 2:14217 (1)124 gégl x = 0,125
e ; géiﬁ 2:29131 2:221 2329 X = 0,186
- ;I 2:225 (1):;123 2:236 3;333 x = 0,608
414 ;(/: 8:234 21329 2:289 E:gio X = 0,896
495 | s o sz [lug | *=00
410 ;. géia 2:2;1 2521 2329 x = 0,314
el ;. g:gclm (1):3;8 2:%7 8;285 X = 0,482
18 ; 2:2?6 g:ggs g:;gs 3;;29 X = 0,736
419 X 0,12 0,17 0,23 0,30 X=0203
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yi [1,147 1,214 1,301 1,409
-2 ;: g:éie 2:231 21221 21329 X = 0,235
4.21 ;‘/: gggs gggs (1)222 2(7529 X = 0,616
h22 ;(/: g:géo 2:328 (1):%7 22285 X = 0,461
Tl e
4.24 ;‘/: 2236 3353 g;gg g;gg X = 0,631
425 i(/: 8:234 2:229 (1):239 2;220 X = 0,835
420 i(/: g:(lsis 2:231 2:321 21329 x=0,314

3ananue 5. Mcnonb3ys nepByro Wi BTOPYIO UHTEPIIOIALMOHHYIO (popmyny HeloToHa, BbI-
YUCIUTh 3HAYeHUE (PYHKIUH [TPH 33JaHHOM 3HAYCHUU apryMEHTa.

Bapuant Tabnuna 3naueHu QyHKIUU AprymeHT
51 X (1,415 11,420 (1,425 (1,430 |1,435 1,440 (1,445 1,450 X = 1448
' y; 10,8885 |0,8896 |0,8906 |0,8916 |0,8926 |0,8936 |0,8947 |0,8956 ’
59 x; 10,401 0,106 |0,111 0,116 0,121 0,126 |0,131 0,136 X =0.109
' y; 11,2618 |1,2764 (1,2912 |1,3061 |1,3213 |1,3366 |1,3520 |1,3677 ’
53 X 10,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50 < = 0375
' y; /10,8607 |0,8187 |0,7788 |0,7408 |0,7047 |0,6703 |0,6376 |0,6065 ’
54 x; 10,480 0,185 0,190 0,195 0,200 0,205 0,210 0,215 X« = 0213
' yi 15,6154 |5,4669 |5,3263 |5,1930 |5,0665 |4,9462 |4,8317 |4,7226 ’
55 Xi 13,50 3,55 3,60 3,65 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 x; 10,115 10,220 0,125 0,130 10,135 0,140 0,145 0,150 ¥ = 0.133
' y; 18,6573 18,2933 |7,9583 |7,6489 |7,3625 |7,0961 |6,8481 |6,6166 ’
57 xi 11,340 (1,345 |[1,350 1,355 1,360 (1,365 1,370 |1,375 « = 1368
' y; |4,2556 14,3532 |4,4552 |4,5618 |4,6734 |4,7904 |4,9131 |5,0419 ’
58 Xi 0,01 0,06 0,11 0,16 0,21 0,26 0,31 0,36 X = 0.243
' y; /10,9918 |0,9519 |0,9136 |0,8769 |0,8413 |0,8078 |0,7753 |0,7441 ’
59 X 10,15 0,16 0,17 0,18 0,19 0,20 0,21 0,22 X« = 0195
' yi |4,4817 14,9530 |5,4739 |6,0496 |6,6859 |7,3891 |8,1662 |9,0250 ’
510 X; 10,45 0,46 0,47 0,48 0,49 0,50 0,51 0,52 X = 0.462
' y; (20,194 119,613 (18,942 (18,174 |17,301 |16,312 {15,198 (13,948 ’
511 X; 1,430 ]1,435 (1,440 (1,445 |1,450 1,455 (1,460 |1,465 ¥ = 1433
' y; 10,8916 |0,8926 |0,8936 |0,8947 |0,8956 |0,8967 |0,8976 |0,8986 ’
512 x; (0,116 (0,121 0,126 0,131 {0,136 (0,141 0,146 |0,151 X = 0.134
' y; [1,3061 |1,3213 |1,3366 |1,3520 |1,3677 |1,3836 |1,3996 |1,4156 ’
513 Xi 10,30 0,35 0,40 0,45 0,50 0,55 0,60 0,65 % = 0.66
' y; 10,7408 |0,7047 |0,6703 |0,6376 |0,6065 |0,5769 |0,5488 |0,5220 ’
514 x; 10,195 10,200 0,205 0,210 10,215 0,220 0,225 0,230 = 0193
' yi 15,1930 |5,0665 |4,9462 |4,8317 |4,7226 |4,6186 |4,5192 |4,4242 ’
5.15 Xi 13,65 3,70 3,75 3,80 3,85 3,90 3,95 4,00 x=3,770
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yi |38,475 140,447 42,521 (44,701 [46,993 |49,402 |51,935 [54,598
516 xi 10,430 10,135 0,140 0,145 0,150 0,155 0,160 [0,165 X = 0.157
' yi |7,6489 [7,3625 |7,0961 |6,8481 |6,6166 |6,3998 |6,1966 |6,005 ’
517 xi 11,355 1,360 [1,365 [1,370 (1,375 [1,380 (1,385 1,390 % = 1.350
' yi 14,5618 |4,6734 |4,7904 14,9131 |5,0419 |5,1774 |5.3202 |5,4707 ’
518 xi 1016 1021 026 (031 [036 [041 [046 [051 % =052
' yi 10,8769 10,8413 |0,8078 |0,7753 |0,7441 |0,7142 |0,6855 |0,6579 ’
519 x /0,18 10,19 020 0,21 [0,22 0,23 0,24 [0,25 «= 0215
' yi 16,049 16,685 [7,389 (8,166 (9,025 (9,974 [11,023 |12,182 ’
520 X 048 1049 050 0,51 [0,52 0,53 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 0,121 10,126 0,131 0,136 «= 0118
' yi |1,2618 |1,2764 |1,2912 |1,3061 |1,3213 |1,3366 |1,3520 [1,3677 ’
592 Xi 1045 1046 047 048 049 050 |051 |0,52 X = 0.523
' yi |20,194 |19,613 |18,942 18,174 |17,301 |16,312 |15,198 [13,948 ’
5 93 xi 015 016 |0,17 (0,48 |0,19 0,20 |0,21 |0,22 = 0164
' yi 14,4817 14,9530 |5,4739 16,0496 [6,6859 |7,3891 |8,1662 |9,0250 ’
594 xi 11,340 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 0,16 10,21 026 0,31 |0,36 041 046 0,51 =024
' yi 10,8769 10,8413 |0,8078 |0,7753 |0,7441 |0,7142 |0,6855 |0,6579 ’
526 X 1030 1035 040 045 [050 0,55 0,60 [0,65 X = 0.43
' yi 10,7408 ]0,7047 10,6703 |0,6376 |0,6065 |0,5769 [0,5488 [0,5220 ’

3aganue 6. s 3a1aHHOTO YMCIICHHOT'O METO/1a
a) MPEJICTaBUTh KPATKOE OIUCAHKE, KOTOPOE JOJIKHO COJICPIKATH:
- UJICI0 METO/Ia;
- ICXOJIHBIC JAHHBIE TSl IPUMEHEHUS,
- OJKHJaeMBIE PE3YJIbTATHL,
- pacueTHbIe (HOPMYIIBI;
- YCJI0BUA OKOHYAHUA BBI‘II/ICHGHHfl;
0) pa3paboTaTh CXxeMy alrOpUTMa, I/Ie yKa3aTh Ha3HAYCHHE HUCIOJIb3YEMBIX TIEPEMEHHBIX U
MacCCHBOB;

B) COCTaBUTD NNPOTpaMMy Ha A3bIKEC IPOTPpaAMMUPOBAHUA BBICOKOTO YPOBHH.

Bapuant UucneHHbll METON Bapuanr UncieHHbI METON

6.1 |BeramcieHue onpeeieHHOTO HHTE- 6.2 |Beraucienue 3HaUCHUS QYHKITHH 110
rpana no ¢popmyse HEeHTPaIbHbIX MHTEPIOJLMOHHOM cxeme DUTKeHa
PSIMOYTOJIEHUKOB

6.3 |Pemenne cucreM JTMHEHHBIX ypaBHE- 6.4 |Pemenne cucreM TUHEHHBIX YpaBHEHUI
HUI METOJIOM UTEpAIMOHHBIM METOJIOM 3elaens

6.5 |BpruncieHne mepBBIX MPOU3BOIHBIX 6.6 |Beruncienue 3HaueHUS QYHKIUH 1O
TabIMYHON (PYHKIIMU C UCHIOTIB30Ba- MHTEPHOILHUOHHON popmyne Jlarpan-
HUEM KOHEUYHBIX pa3HOCTEN Ka

6.7 |Pemenne oObIKHOBEHHBIX qU(QepeH- 6.8  |Boruncienue onpeaeneHHOro HHTErpa-
IHAATBHBIX YPaBHEHUH METOJIOM Dii- na o popmyne Cumrmcona
jepa

6.9 |Berumcnenue 3HadeHUs QYHKITUHU TI0 6.10 |Pemenne oObIKHOBEHHBIX TUBdepeH-
UHTEPHOJSIUOHHON popmyie Jla- LMAJIbHBIX YPaBHEHUHN MeTo10M PyHre-
rpaHxa Kyrra

6.11 |Beruncienue onpeaenuTeneii MeTo- 6.12 |Bpruncnenue 3HaueHUS] QYHKIIH 110
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oM ["aycca MepPBOI MHTEPIOJSAIMOHHON hopMyIie
Hprotona
6.13 |Pemenue cuctem JMHEWHBIX ypaBHE- 6.14 |Beriuncinenue oOpaTHBIX MaTPHUIL METO-
HUI UTEPAIMOHHBIM METOI0OM SIK0o0u oM ['aycca
6.15 |BeruncieHue onpeneneHHOro HHTE- 6.16 |Beruncnenue 3HaueHUs QPYHKIIUH TIO
rpana no ¢popmysie Tparenuii MHTEPHOIIIHUOHHON popmyne HproTona
C pa3lieJICHHBIMU PA3HOCTAMU (11
HEPaBHOOTCTOSIIUX y3JI0B HHTEPIIOJIHU-
pOBaHUs)
6.17 |Bpruucnenue 3HaueHus (PYHKIUU 1O 6.18 |Brpruncnenue 3HaueHHUS QYHKIHH 10
dbopmyIie IMHEHHOW UHTEPIOJISIIII BTOPOM MHTEPIOJIIIIMOHHON (hopmyIie
Herotona
6.19 |Pemenne cucteM HETMHEHHBIX ypaB- 6.20 |Pemenue cucTeM HEIMHEWHBIX YpaBHE-
HEHUN METOZ0M UTEpaluu Hui MeronoM Herorona
6.21 |PemieHue cuctem JTUHEHHBIX YpaBHE- 6.22 |Pemenne oObIKHOBEHHBIX MU depeH-
HUM C TPEXIMaroHajJbHON MAaTpULIEH [MUATBHBIX YPaBHEHUN MOIUDHUIIUPO-
K03 (UIIMEHTOB METOJIOM MPOTOHKU BaHHBIM METOJIOM Jiiepa (MET010M
Ditnepa-Korm)
6.23 |Bpruncienue 3HaueHUs GYHKIUH 110 6.24 |Pemienue cucTeM JIMHEWHBIX alreOpan-
METOAY KYyCOYHO-JTMHEHHON UHTEPIIO- YecKUX ypaBHeHui 1o Merony LU-
JSUN pa3oxKeHus: MaTpullbl K03 HUIMEHTOB
6.25 |PemeHue cuctem TUHEHHBIX YpaBHE- 6.26 |PemeHue cucteMm JTUHEHHBIX YpaBHEHUN
Hult metogoM ["aycca ¢ BBIOOpOM MeTosioM ["aycca ¢ BBIOOpOM II1aBHOTO
[JIABHOT'O DJIEMEHTA I10 CTOJIOIY AJIEMEHTA 10 CTPOKE
CocraBun

noir. kadenpsr CAIIP BC,

B.1. Xprokux
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