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BbruucnuTenpHble MallIMHbI, KOMIUIEKCHI, CUCTEMBI U CETH
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CucTeMHBIN aHANNU3 U HHKUHUPUHT HHMOPMAIIMOHHBIX MPOLIECCOB
KBanudukanus (cTeneHs) BEITYCKHUKA — OakajlaBp

dopma 00ydeHHs] — OYHAs, 3a09HAS



OrneHOYHBIE MaTepUaIbl — 3TO COBOKYITHOCTh y4E€OHO-METOJUYECKHX MaTepUajoB (KOHTPOIb-
HBIX 3aJ]aHui, onucaHuil GopM U Mpolenyp), MpeAHa3HAYEHHBIX JJIs OLIEHKH KauecTBa OCBOEHUS 00y-
YAOIIMMHUCS JTAHHOW TUCIUIUIMHBI KaK YaCTH OCHOBHOU MpodeccHoHalbHON 00pa3oBaTeIbHOU IPO-
IPAMMBL.

Llenp — OIIEHUTHh COOTBETCTBUE 3HAHUN, YMEHUH U YPOBHS MPUOOPETEHHBIX KOMITETEHITNH, 00Y-
YarOIIMXCS LEeIsIM U TpeOOBaHUSAM OCHOBHOM IMpodeccnoHanbHOI 00pa3oBaTeIbHOM MPOrpaMMbl B X0/1€
MPOBEACHUS TEKYIIETO KOHTPOJISL U TPOMEKYTOUHON aTTECTaIUU.

OcHoBHas 3aa4a — 00ECIIEYUTh OLIEHKY YPOBHsI CPOPMUPOBAHHOCTH OOIIENPO(hEeCCHOHATBLHBIX
U NPo(heCCHOHABHBIX KOMIIETEHIIN, MPHOOpEeTaeMbIX 00y4aloUIMMCs B COOTBETCTBUU C 3TUMH TPeOO-
BAHUSIMU.

KoHTpons 3HaHUI TPOBOIUTCS B POPME TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAIIHH.

Texkymuil KOHTPOJb YCIEBAEMOCTH MPOBOJUTCS C IENbK OINPEICICHUS CTENEHU YCBOEHUS
y4eOHOro MaTepuana, CBOCBPEMEHHOTO BBHISBJICHHS W YCTPaHEHHUS HEIOCTATKOB B IMOATOTOBKE O0Y-
YaIOIIMXCS U MPUHATHSA HEOOXOIUMBIX MEp M0 COBEPIIEHCTBOBAHUIO METOIMKH MPENoIaBaHus yueOHOU
JTUCIUIUTAHBI (MOIYJIS), OpTaHU3aUK pabOThl 00YUYaOIUXCsI B X0/I€ YICOHBIX 3aHATUN U OKa3aHUS UM
WHJVBHU1YaJIbHOW ITOMOIIIH.

K xoHTpoOIIO TeKYyIIEH yceBaeMOCTH OTHOCSTCS IIPOBEpPKA 3HAHUI, YMEHUW U HAaBBIKOB, MIPHOO-
PETEHHBIX 00YYaIOUIMMHUCS B XOJI€ BBIMOJIHEHNUS MHIUBUYaIbHBIX 3aJaHUI Ha MPAaKTUYECKUX 3aHATUSIX
u naboparopubix padorax. [Ipu onleHUBaHUU PE3yNIBTaTOB OCBOCHHS MIPAKTHUYECKHUX 3aHATHIA U Jabopa-
TOPHBIX Pa0OT MPHUMEHSETCS IKajla OLUEHKH «3a4T€HO — He 3auTeHo». KonnyecTBo J1abopaTOpHBIX U
MPAKTUYECKUX PadOT M UX TeMaTHKa OINpeeNeHbl padoueii mporpaMMoi TUCHUIUIINHBI, YTBEPKIACHHON
3aBeAYIOIHUM KadeIpoi.

Pe3ynbrar BBIMOTHEHUS KaXOTO WHIWBUIYAIBHOTO 3aJlaHUs JOJKEH COOTBETCTBOBATH BCEM
KPUTEPUSAM OLICHKH B COOTBETCTBUM C KOMIETEHIUSMH, YCTAHOBICHHBIMM JUIsI 33JIaHHOTO pasjielia Juc-
LUTLTAHBIL.

[IpomexyTOUHBIN KOHTPOJIb 10 AUCLUILUIMHE OCYIIECTBIIAECTCS MPOBEAECHUEM SK3aMEHA.

dopma mpoBeIeHUS SK3aMeHa — MTUChbMEHHBIN OTBET 0 YTBEPKACHHBIM dK3aMEHAIIMOHHBIM OH-
neTam, chOpMYITHMPOBAHHBIM C YYETOM COJEPKaHUS y4eOHOM TUCHUIUIMHEL. B 3K3aMeHaIMoHHbI Onier
BKJIFOUAETCS JIBA TEOPETUUYECKUX BOIMpOca U OjaHA 3anada. [locie BBIMONHEHUS MHUCHMEHHOW pPabOoThI
o0y4aeMoro MpoW3BOJUTCS €€ OLIEHKa MpernojaBaTeieM U, MPU HeOOXOAUMOCTH, MPOBOJUTCS YCTHAs
Oecena ¢ 00y4aeMbIM JIJisl yTOYHECHUS YK3aMEHAIIMOHHOW OIICHKH.

Ilacnopm ¢ponoa oyenounvix cpedcme no oucuuniune

Ne Koutpoaupyemsblie pasaensl (TeMbl) Ko xkonTpoaupyemoii Bua, meton, popma
n/m | AUCHMILUINHBI (Pe3yJbTATHI MO pa3aeiam) KOMIEeTeHIIHH OLIEHOYHOTI'0
(nu e€ yacTm) MEpONpHATHH
1 Oco0EeHHOCTH MaTEMaTUYECKHUX BBIYKC- OIIK-1.1, OIIK-1.2, 9K3aMeH
JeHUH, peann3yembix Ha OBM OIIK-1.3
2 | TeopeTnueckue OCHOBBI YUCIECHHBIX M€- OIIK-1.1, OIIK-1.2 3K3aMeH
TOJIOB
3 | YucneHHbIE METOIBI TUHEHHOMN anreOpsl OIIK-1.1, OIIK-1.2, 9K3aMeH
OIIK-1.3
4 | PemieHue HETMHENHBIX YPABHEHUN U CHC- OIIK-1.1, OIIK-1.2, 3K3aMeH
TeM OIIK-1.3
5 | Unarepnonsauus u npubmmxenne pynkuuid | OIIK-1.1, OIIK-1.2, IK3aMEH
OIIK-1.3
6 | UucneHHOE UHTETpUpOBaHUE U Judde- OIIK-1.1, OIIK-1.2, IK3aMEH
pEHIIUPOBAaHKE OIIK-1.3




IlIkana oyenku cghopmupoeannocmu KomnemeHyuil

Koa kxomnerenuun PesyabTaTnl ocBoenust OITOIT
Conep:xaHue KoMNeTeHIUI
OIIK-1.1 JIeMOHCTpHPYET €CTECTBEHHOHAYYHbIC M OOLICMHKEHEPHbBIC 3HAHMS, 3HAHUS]

METOJIOB MaTEMaTHYECKOr0 aHaliu3a U MOJEIUPOBAHUS, TEOPETUUYECKOTO U
HKCIEPUMEHTAIBHOTO UCCIIEI0BAHUS

OIIK-1.2 [[puMeHsieT ecTeCTBEHHOHAy4YHbIE M OOIIEHH)KEHEPHBIC 3HAHUS, METO/IbI
MaTEMaTUYECKOI0 aHaju3a M MOJEIMPOBAHMS, TEOPETHUECKOTO U
PKCIIEPUMEHTAIILHOTO HCCIIeI0BaHus B TPO(EeCCHOHATLHOM NeSTeIbHOCTH
OIIK-1.3 Hcnonp3yer COBPEMEHHBIE MH(POPMAaLMOHHbIE TEXHOJIOTHH B
npodeccuoHaNbHOM e TeIbHOCTH

B npouecce onenkn copMUpPOBAHHOCTH 3HAHWHN, YMEHUI U HABBHIKOB 0OYYaIOIIETOCs MO TUCIIH-
IUTMHE, IPOM3BOIMMON Ha dTane MPOMEXYTOYHOM aTTecTaluu B (popMe SK3aMeHa, UCIONIb3YeTCs MATH-
OayuThbHAS OIEHOYHAS IIIKAJIA.

«OTJIMYHO» 3aCTyKMBAaeT OOydaroIMNCs, OOHAPYKUBIIUNA BCECTOPOHHEE, CUCTEMAaTHUECKOE U
riy0oKoe 3HaHuEe y4yeOHO-POrpaMMHOI0 MaTepuala, yMEHHEe CBOOOJHO BBINOIHSATH 3aJaHUs, Tpeay-
CMOTPEHHBIE MPOrpaMMOM, YCBOUBIINA OCHOBHYIO M 3HAKOMBIN C JIOMOJIHUTEIBHON JINTEPATYPOH, pe-
KOMEHJIOBaHHOM nporpammoii. Kak mpaBuio, orieHKa «OTIMYHO» BBICTABISETCS OOydYalOUIMMCS, YCBO-
UBIIMM B3aUMOCBSI3b OCHOBHBIX MOHATHH AUCUUILUIMHBI B MX 3HAUE€HUM JUId IpuoOpeTaeMoii mpodeccum,
NPOSIBUBIIMM TBOPYECKHE CIOCOOHOCTH B TOHMMAHUHM, H3JIO)KEHHH M HCIOJIB30BaHUM Yy4eOHO-
IIPOrpPaMMHOTO MaTepHaIa.

«Xopomo» 3aciayxuBaeT OOyyaromMics, OOHAPYXHMBIIMH TOJHOE 3HaHHE Yy4eOHO-
IIPOrPaMMHOT0 MaTe€pHalla, YCIEIIHO BBIMOIHIIONIMN IPENYCMOTPEHHBIE B IIPOrpaMMe 3aJaHUs, YCBO-
UBIIUI OCHOBHYIO JINTEPATYPY, PEKOMEHOBAHHYIO B porpamme. Kak nmpaBuiio, OLeHKa «XOpPOIIO» BbI-
CTaBISIETCA OOY4YarOLIMMCsl, TOKa3aBIIUM CUCTEMAaTHYECKUN XapaKTep 3HAHUM MO AMCLUUIUIMHE U CIIO-
COOHBIM K UX CAMOCTOSITEJILHOMY IOTIOJTHEHUIO U OOHOBJIICHHIO B X0/1€ JalbHeleil yueOHol paboThl 1
poeCCUOHATILHOMN EATEIIBHOCTH.

«Y10BJIETBOPUTEIBHO» 3aclyXUBaeT OOydarouuiics, OOHApYXHUBIIUN 3HAHUS OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepuaia B o0beMe, HeOOXOIUMOM ISl TajbHeWIeld yaeObl U peIcTosIeh
paboThl MO CHENMATBHOCTH, CHPABIISAIOIIMNACS C BBIMOJHEHHEM 3aJaHHi, TPEIYCMOTPEHHBIX MPOTpaMm-
MOM, 3HAKOMBIM C OCHOBHOM JIUTEPATypoOil, peKOMEHJI0BaHHOW mporpammoin. Kak mpaBuio, oneHka
«yIIOBJIETBOPUTEIHHO» BBICTABIISCTCS 00YYaIOIIUMCS, TOMYCTUBLIMM MOTPEIIHOCTH B OTBETE HA JK3a-
MEHE U IIPU BBINOJIHEHUH 9K3aMEHAIMOHHBIX 33aJaHHH, HO 00/1aJatoIiuM HEOOXOIMMBIMU 3HAHUAMU JIJIS
UX YCTpaHEHUs N0l PyKOBOJACTBOM IPENOAABATES.

«HeynoBJ1eTBOPUTEJIBLHO» BBICTABISETCA OOydaromieMycs, OOHapyXuBLIEMY MpoOesbl B 3Ha-
HUSX OCHOBHOTO Y4€OHO-TIIPOrpaMMHOI0 MaTepuaia, JOMYCTHBIIEMY MPUHIUIHATIbHBIC OIIUOKH B BBI-
IIOJIHEHUU INIPEAYCMOTPEHHBIX MPOrpaMMoM 3anaHui. Kak mpaBuio, OLeHKa «HEYIOBJIETBOPUTEIBLHOY
CTaBUTCS OOYYaIOIIMMCS, KOTOPBbIE HE MOTYT MPOJOJKUTH OO0y4YeHHE WM NMPHUCTYNUTH K Mpodeccuo-
HAJIBHOW J1€ATEIbHOCTU [0 OKOHYAaHUM By3a 0€3 JONOJHUTENIbHBIX 3aHATUH [0 COOTBETCTBYIOLIEH Auc-
LUIUIMHE.

Tunoeote KOHmMpOJ/ibHble 3A0aHUs WU UHDLE mamepuaibl

Bonpochl k 1a00paTOPHBIM U MPAKTHYECKUM 3aHATUSM M0 JUCHHUILINHE

1. Kakue MCTOYHUKU U BHJIbI IOTPEIIHOCTEN BIUSIOT HA PE3yJIbTAaThl BEIUUCICHU Ha DBM?
2. Kax ompenensitorcsi aOCONIOTHAsE M IpeleNbHas aOCOJMIOTHAs MOTPEIIHOCTH MPUOIMKEHHOTO
yucna?
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Kak omnpenensiroTcsi OTHOCUTENbHAS U TpeAebHas OTHOCUTENbHASI MOTPEIIHOCTH TPUOIKEH-
HOTO ymucia?

Kak omnpenenstorcs 3Havamas u BepHas udpsl MpHOIMKEHHOTO Yncia?

Kaknum 06pa3om morpemnrHocTs MpUOJIMKEHHOTO YHCIIa 3aBUCUT OT KOJIMYECTBA BEPHBIX UGP?
[To xakuM mpaBUIaM MPOU3BOAUTCS OKPYTIICHHUE BEILIECTBEHHBIX YK Ce?

Kaxk BBIYHCIISIOTCS TOTPENTHOCTH CYMMBI M pa3HOCTH MPUOTHUKEHHBIX YHCE?

Kak BBIUUCISIOTCS TOTPEITHOCTH MPOU3BEICHUS H YACTHOTO IPUOIMKEHHBIX YHCET?

Kaxk BpraucisieTcs morpemHocTs GyHKIIUHU OJHOW TIEPEMEHHOM I MPUOIMKEHHOTO apryMeH-
Ta?

. Kakum o6pa3om onpezensercs NOrpenrHocTs GyHKINUU HECKOJIBKUX apTyMEHTOB?
. B gem 3akmrogaercs oOpaTHas 3a1a4a TEOPUH MTOTPEITHOCTEH?
. B xakom ciydae cuctema JIMHEHHBIX alre0panyeckux ypaBHEHHMM MMeEeT €JUHCTBEHHOE pellle-

Hue?

Kak M0OxHO KiacCHpUIMPOBATh CYIIECTBYIOLUINE METO/ABI PEIICHUS] CUCTEM JIMHEHHBIX anre0-
pandecKux ypaBHEHUN?

B dem 3akmouaercs unesa merona I'aycca?

Ckounbko utepanuii Tpedyercs A npsmMoro xoaa meroaa ["aycca?

[Touemy npu ucnonb3oBaHUU MeToja ["aycca 3HaueHUS KOpHEHW BBIUMCISIIOTCS B MOpsiIKe, 00-
paTHOM UX Hymepauuun?

B dem 3akmouaercs meron LU—pa3inoxeHust 1 KaKOBbI €ro MPeruMyIecTBa?

Kaxkue stansl BkItoyaeT MeTo]l mporoHku? st penieHus: Kakux CUCTEM YpaBHEHUN OH MpUMe-
HAeTcs?

3a cyeT yero AOCTUTaeTCsl HU3Kasi BBIYMCINUTENbHASL CJI0KHOCTh METO/1a IPOrOHKH?

[Ipy kakuX yCIOBHSAX BBIUMCICHUS 10 METOY POTOHKHU TAPaHTUPYIOT MOJyYeHHE pe3yapTaTa’
Kakne 0co0eHHOCTH UMEIOT UTEPALIMOHHBIE METOBI PEIICHUS CUCTEM JIMHEWHBIX YpaBHEHUI?
Kakum o6pa3om cuctema JTUHEHHBIX anreOpanyecKux ypaBHEHHM NMPUBOAUTCSA K HOPMaIbHOMY
BUNY?

UTo moHMMaeTcs 1Mo CXOAMMOCTHIO UTEPAITMOHHBIX TIPOIIECCOB sl METOI0B SkoOu u 3eiiaens?
Kaxk nmokaszaTh cXO0QUMOCTh UTEPALIMOHHBIX METOJOB /JIsi CUCTEMbI JIMHEHHBIX YpaBHEHUH, MpU-
BEJICHHON K HOPMAJIbHOMY BUY?

B dem 3akiio4aroTcsl MpEeMMyIIECTBAa U HEIOCTATKU MPSIMBIX U UTEPALMOHHBIX METOOB pellie-
HUS CUCTEM JIMHEWHBIX aJireOpanyecKnx ypaBHEHUMN?

Kak ompenensercst HOrpeHoCcTb NPUOIKEHUH KOPHEH, MOIy4YeHHBIX C TOMOIIBIO UTEPALMOH-
HBIX METOJIOB PEUICHUS CUCTEM JIMHEUHBIX YpaBHCHUN?

Kaxkue cBoiicTBa onpenenuTeneil UCOAB3YIOTCS MPU UX BBIYUCICHUU METOJAMU BBIYUCIUTEIb-
HOM MaTEeMaTUKH?

Kakoii MeTos1 uCIoNIb3yeTCsl IPU BBIUYMCIIEHUHN ONIpEAEIUTENEH?

Kax Beramcisiercst ooparHas matpuia? Kakue MeTo1bl MOTYT HCTIOB30BaThHCS?

W3 KakMX 3TanoB COCTOUT MPOLECC MPUOIMKEHHOTO PEIIeHUs] HETMHEWHBIX YpaBHEHUH?

Urto Takoe kopeHb ypaBHeHUs f(X) = 0 1 Kak oH onpezensieTcs rpadguuecku?

Kakue meTonpl oTAeneHus KOpPHEW HEIWHEHHBIX YpaBHEHHMI HCHOJIB3YIOTCS B HMHYKEHEPHOU
MpaKTUKe?

Kak ompenensiercs morpeurHocTb BBIUKMCICHUN MPU YTOUHEHUM KOPHEW HEIMHEUHBIX ypaBHE-
HUW?

[Ipu kakux yCIOBHUSX MOKHO HAUTH KOPEHb YPaBHEHHS] METOJIOM MOJIOBUHHOTO JEICHUS?

Kak dopmynupyroTcst ycioBusi 3aBeplieHUs] UTEPALIMOHHBIX MPOLIECCOB B METOAAX YTOYHEHUS
KOpPHEW HEJTMHEWHBIX YpaBHEHUN?

Kak ocymectBisiercss BbIOOp HayallbHBIX TPUOIMKEHUN KOpHEH B METO/AaX XOp[, KacaTeIbHbIX
U IPOCTON uTepanuun?

[Touemy metox xop siBiseTcs 6ojee ObICTPBIM, YEM METO/I TOJIOBUHHOTO JIEIeHUs?

KakoBbI cpaBHUTEIBHBIE XapaKTEPUCTUKN METOJOB YTOYHEHUSI KOPHEW ypaBHEHHI IO CKOPOCTH
CXOJMMOCTH, YHUBEPCAIBHOCTH U CIIOXKHOCTH peaau3ayu?
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B ueM 3akirouaeTcs reOMETpUUYECKHUIM CMBICT METO/1a IPOCTON UTEeparuu’?
Kak onpenensrorcs yciaoBUsi CXOIUMOCTH METOAA IPOCTOM UTEparun?

. I3 Kakux 3TarnoB COCTOUT MPOLECC MPUOIMKEHHOTO PEIICHHS CUCTEM HEJIMHEHHBIX ypaBHEHUN?

42.

Kakum oGpazom peanmsyercs rpadudeckuii METO JIOKAJTIM3AIU KOPHEH TPH PEIICHUH CHCTE-
MBI IBYX HEIMHEWHBIX YpaBHEHUI?

Kakum 06pa3oM olieHHMBaeTcsl MOrPelIHOCTh MPUOIMKEHHBIX PEIIeHUH, MOTy4aeMbIX MPH HUC-
I10JIb30BAHUH METOJIOB MPOCTOM uTepanuu 1 HprotoHa?

Kak onpenenstoress ycnoBusi CXOQUMOCTH METOAA IPOCTOM UTEpPALUU MPU PEIIEHUHA CUCTEM He-
JMHENHBIX YPAaBHEHUN?

Kaxum o0pa3zom nosyueHsl pacueTHble ¢hopMyiibl MeToa HploToOHA Ui perieHust CUCTeM Helu-
HEHHBIX ypaBHEHUI?

Kax Bpramcisiercst Hopma MaTpuilsl SIkoOu pu OlleHKE CXOAMMOCTH METO/Ia TIPOCTOM UTEpaIiu?
Kakue ocoGeHHOCTH MMeeT YIpolleHHbIH MeToaa HeloToHa Uit pemieHus: CUCTEM HEeTUHEHHBIX
YpPaBHEHUI U KaK OHH BJIMSIOT HA CKOPOCTh CXOAUMOCTH?

Kak BBIOOp Ha4albHOTO MPHUOIMKEHUS BIHSIET HAa CXOJUMOCTH METOJOB YTOYHECHHUS DPEUICHUI
JUISl CUCTEM HEJTMHEUHBIX YPABHEHHI?

KakoBbl cpaBHUTEIBHBIE XapaKTEPUCTUKU METOIOB IPOCTOoi urepanuu u HbioToHa 1t perie-
HUS CUCTEM HEIMHEHHBIX YPABHEHUH 0 CKOPOCTH CXOJUMOCTH, YHUBEPCAIBHOCTH U CII0XKHO-
CTH peanu3anuu?

Kak onpenensrorcs yciaoBUsi CXOIUMOCTH METOAA IPOCTOM UTEparun?

Yem 00yciioBIeHa HEOOXOAUMOCTh PEHICHUS 3219l HHTEPIOSIIHN?

Kaxk dbopmynupyercs 3agadya HHTEPIONISIITUN (YHKITANA?

Kax unrepnperrpoBath 3a1a4y UHTEPIIOISAIUN T€OMETPUUECKU?

B dyem cMmbicn nuHeriHOM nHTepnossiuu? Kak ona peanusyercs?

B 4em 3akim0o4aroTCs JOCTOMHCTBA U HEJOCTATKH MHTEPIIONAMOHHON opmyibl Jlarpanxka?

B ueMm 3akmmouaroTcst TOCTOMHCTBA U HEAOCTATKH HHTEPIIOSAIIMOHHON PopMyIibl DUTKeHA?

Kax BBIYHCIISIIOTCS KOHEUHBIE Pa3HOCTH, JIJIsl KAKUX 1LIeJIel OHU UCTIOJIb3YIOTCS?

Kak BeunCIISIIOTCS pa3fieIeHHbIC PA3HOCTH, IJIsl KAKUX 1€ OHU UCTIONb3YIOTCS?

B dem 3akimrodaroTcs JOCTOMHCTBA M HEIOCTATKH WHTEPIONSIMOHHBIX (popmyn HeroToHa mis
PABHOOTCTOSIIIUX U IPOU3BOJIBHO PACHIOJIOKEHHBIX y3J10B?

Kak BbINONHSIETCS OIICHKA MTOTPEITHOCTH MHTEpIoNupoBanus mo Gpopmynam HeroTona?

. Kakum 06pazom BeraucisitoTcst K03 GUIMEHTH KyOMYeCKOTO MHOTOWICHa DpMuTa?
62.
63.
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B kakux cimy4asx UCMoyib3yeTcs unciaeHHoe auddepeHnupopanme?

Kakum 006pazom ornpeaensroTesi Mpou3BOAHBIE C TOMOIIBIO0 KOHEYHBIX PAa3HOCTEH?

B yewm 3akirouaercs reoMeTpUYECKU CMBICT MCTIOJb30BaHUSI KOHEUHBIX PA3HOCTEN JIJIsl BBIUKC-
JIEHUS MPOU3BOAHBIX PYyHKIIMU?

Kakum 00pazom oCyIecTBISETCS BEIYUCICHIE TPOU3BOIHBIX HA OCHOBE MEPBOM MHTEPIOISAIIN-
oHHOM popmyiel HetoToHa?

Kakum o0pa3oM OCYIIECTBIISICTCS BBIYHUCICHHE MPOW3BOJHBIX HA OCHOBE WHTEPIIONSIIMOHHBIX
MHoOrowieHoB Jlarpanxa?

Kakum o6pazom mopsimok MHOrowieHa Jlarpanxka BIHsS€T Ha TOYHOCTh BBIYUCIICHUS TTPOU3BO/I-
HBIX?

B kakux cimydasx npuOeraroT K YUCICHHOMY HHTETPHPOBAHUIO?

B ueMm cocTout reomeTpudeckuii CMBICI KBaAPATYPHBIX (hopmy?

UYto rmoka3bIBaeT OCTATOUHBIM WIEH KBaApaTypHOU HopMyiibi?

[Touemy opmysbl JIEBBIX U MPABBIX MPSAMOYTOJIBHUKOB OYEHb PEIKO HCIOIb3YIOTCS ISl BbI-
YHCJIEHUS ONPEAEIEHHOTO NHTEerpana?

Kakoii reomeTpruyeckuii cMbICI UMEET KBajapaTypHas (Gopmysa HEHTPaJbHBIX MPSAMOYrOJbHU-
KOB?

Kaxkoit reoMmeTpudeckuii CMBICI UMEET KBasipaTypHas (popmyiia Tpanenuii?

Kakoii reomeTprdecknii cMbICI UMeeT KBagpaTypHas popmyna Cumrmcona?

Kaxkoit reomeTpudeckuii CMBICT UMEET KBasipaTypHas popmyna HeroToHa?
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Kakum 00pa3oMm peannsyercs aBTOMaTHUECKUI BBIOOD 11ara UHTETPUPOBAHUA?
Kaxum 06pa3om orieHHBaeTCs MOTPEIIHOCTh MPOLEAYP YUCICHHOTO HHTEIPUPOBAHNUS?

Tunosble 3a1aHus IS NPAKTHYECKON U CAMOCTOATEILHON padoThl
Ilpakmuueckue 3a0anus

Pazpabotare mporpaMmy yTOYHEHHsI KOPHEW HEJIMHEHHOrO YpaBHEHHSI METOJIOM ITOJIOBUHHOTO
nenenus cpencreamu nakera MathCAD.

Pazpabotars mporpamMmy yTOUHEHHs] KOpHEH HETMHEWHOTO YpaBHEHHUS METOAOM XOpPJ CPEeICT-
Bamu nakera MathCAD.

PazpabGotare mporpaMmy yTOYHEHHUS KOpPHEW HENMHEHHOTo ypaBHEHHs MeTonoM HpioToHa
cpencrBamu nakera MathCAD.

Pazpabotare mporpaMMmy yTOYHEHHS KOPHEW HEJIMHEHHOTro ypaBHEHHsS METOIOM IpPOCTOIl uTe-
paruu cpeacrBamu nakera MathCAD.

Peanu3oBaTh perieHue 3a7a4d KyCOYHO-JIMHEHHON MHTEPHOJSILMU CpelcTBaMu naketa Math-
CAD.

PazpaboTtare mporpamMMy HHTEPIOJSAIMH CIUIAHAMU Ha SI3bIKE BEICOKOTO YPOBHSI.

Pazpabotare nporpammy omnpeneneHus: COOCTBEHHbIX 3HAUEHUH MaTpHIIbl CTEIIEHHBIM METOI0M
Ha S13BIKE BBICOKOT'O YPOBHSI.

Peann3oBaTh BeIYMCIIEHUI 0OpaTHBIX MaTPUIL] CPEICTBAMHU AIEKTPOHHBIX Tabaui B nakete Excel.
PeanuzoBath npuOmmkeHne QyHKIMNA MO METOAY HAaUMEHBIINX KBaJPaTOB CPEICTBAMHU DIICK-
TPOHHBIX TabymIl B makete Excel.

Pazpabotars nporpammy ornpeneneHusi COOCTBEHHbIX 3HAUEHUM MaTpPHUIIbl CTENIEHHBIM METOI0M
Ha SI3bIKE BBICOKOTO YPOBHSI.

Pazpabotare mporpamMMmy pemieHus CUCTEM JIMHEHHBIX alreOpandeckux YpaBHEHUH IO cXeMme
XaJnenkoro Ha s13bIKE€ BEICOKOI'O YPOBHSI.

Pazpabotare mporpammy pemieHus CUCTEM JMHEWHBIX anreOpanyecKux ypaBHEHHH METOa0M
CTaTUCTUYECKUX UCIIBITAHUN Ha SI3BIKE BBICOKOTO YPOBHS.

Pazpabotare mporpamMmy BBIUMCIIEHHUS ONPENEICHHBIX MHTETPaIOB METOJOM CTAaTHCTUYECKHUX
WCIBITAHNUH Ha SI3bIKE BBICOKOTO YPOBHH.

Pazpabotars mporpamMmy BBIUYHCIIEHHUS! KPATHBIX HHTETPAJIOB METOJOM CTATHCTUYECKUX UCIIBITA-
HUU Ha A3BIKE BBICOKOT'O YPOBHH.

Teopemuueckue 3a0anus (memol peghepamog)

OrneHka MOrpenTHoCTed OKPYTIICHHS U PA3IMUHBIX (POPMATOB MPEICTABICHUS BEIIECTBEHHBIX
grcell B OBM.

BeposiTHOCTHAs OLIEHKA MTOIPEIIHOCTEN.

Brruncnienne 3HaueHuit MOJIMHOMOB 10 cxeMe ['opHepa.

KoppeKkTHOCTh BEIYMCIUTEIBHOM 3aJaUH.

OO0yCnOBICHHOCTh BBIUNCIUTEIHLHON 3aa9H.

Y CTOWYHUBOCTH BBIYMCIUTEIBHOTO AJITOPUTMA.

TpebGoBaHUs K BEIYMCIUTEIBLHBIM AJITOPUTMAM 10 BPEMEHHU PEATM3alliuy U 3aTpaTaM MaMsTH.
Metoabl OIIEHKH BBIYUCIUTEIBHON CI0KHOCTH aITOPUTMOB.

CpaBHUTENBHBIN aHATN3 BBIYMCIUTEIBHBIX aJTOPUTMOB C MOJUHOMHUAIBHON M SKCIOHEHIIUAIb-
HBIMH OLICHKAMH BEIYUCIUTCILHON CIIOKHOCTH.

. [IpeoOpazoBanme cUCTeM JIMHEWHBIX alreOpandecKuX ypaBHEHHH K BUIY, 00€CTICUMBAIONIEMY

CXOJMMOCTb UTEPALUOHHBIX METOI0OB PEILICHMUS.

Onpenenenne COOCTBEHHBIX 3HAUCHUH MaTPULIbl CTEIEHHBIM METOJIOM.

Pemienue cuctem ITMHEHHBIX aareOpanuecKux ypaBHEHHUH 1O cxeMe XaleuKoro.

Pemenue cucrem NUMHEHHBIX anreOpanyeckKuX ypaBHEHHUH METOAOM CTaTUCTHYECKMX HCIbITA-
HUH.
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Brraucnenue OMPCACIICHHBIX HHTCTIPAJIOB MCTOAOM CTATUCTHYCCKUX HUCITBITAHU.

. Berunciaenne KpaTHbIX HHTETPAJIOB METOJOM CTATUCTUYECKUX MCIIBITAHUM.
16.
17.
18.
19.

Tpuronomerpuieckass UHTEPIOISLIHUSA.

PaBHOMepHOE pubIMKeHne QyHKITHIA.

[TporpammupoBanue B nakere MathCAD.

Pemennie nHXeHEpHBIX MaTEMaTUYECKUX 3a/1ad CPECTBAMU AJIEKTPOHHBIX TabIuI| (Ha mpuMepe
naketa Excel).

BOI[pOCBI K 9K3aM€E€HY N0 TUCHUIIJIHHE

MaremMaTHuecKue MOJIENH TEXHUYECKUX OOBEKTOB U BBIYMCIUTEIbHBIC 3a/1a4H.
OcobeHHOCTH MHKEHEPHBIX 3a/1a4 U 3Tallbl UX petleHus Ha OBM

Pa3paboTka MaremaTudecKkux Mojiesel 3aaad, pemaemMbeix Ha OBM

HcTouHnKH 1 BUBI TOTPEIIHOCTEN ITPU YMCIIEHHOM PEIIEHUH HHXEHEPHBIX 331a4
AOGCOIIIOTHBIE M OTHOCUTEIIBHBIE MTOTPEIHOCTH NPHOIKEeHHbIX yncen. [IpaBuna okpyrieHus
[TorpenrHoCTH CyMMBI U pa3HOCTH PUOIMKEHHBIX YUCEI

[TorpemHocTy NPOU3BEAECHUS U YACTHOTO MPUOIMAKEHHBIX YHCEI

[TorpemnocTy GyHKIMNA TPUOIHMKEHHBIX apPTYMEHTOB

OOparHas 3a7a4a TEOPUHU TOTPEITHOCTEH

. [IpeacraBnenue yucnoBbIX JaHHBIX B DBM

. BniusiHre MalmmmHHOTO MpeICcTaBICHUS BENIECTBEHHBIX YMCET HA BBIYMCIUTEIbHYIO OTPEITHOCTD
. KoppekTHOCTh BBIYMCIUTENBHOM 3a/1a41

. O0yCIIOBIEHHOCTH BEIYUCIUTEILHOMN 3a1a4K

. OCHOBHbIE KJIACChl BBIUUCIUTEIBHBIX METOJIOB, IPUMEHSIEMBIX ISl PEUICHUSI MHXXCHEPHBIX 3a-

naq
OcHoBHbIe TpeOOBaHUS K BBRIUUCIUTEIBHBIM alTOpUTMaM. KOppeKTHOCTh BHIYMCIUTENBHOTO ajl-
ropuT™Ma

OcHoBHbIE TpeOOBaHUS K BBIYUCIUTEIBHBIM aIrOpUTMaM. DKOHOMHUYHOCTh BBIUHCIHTEIHLHOTO
anropuTma

OO01mas xapakTepuCTUKA 3a1a4d U METOJOB PEUICHUS CUCTEM JTMHEHHBIX alreOpandecKux ypaB-
HEHUU

Merton ["aycca perieHust cucTeM JTMHEHHBIX alreOpandeckux ypaBHEHUH

LU-pa3znoxenue u monudukanuu mMeroaa ['aycca pemieHus CUCTEM JIMHEHHBIX alreOpandecKux
ypaBHEHUU

Brruucnenue onpeaenureneit

Brruncnenmne oOpaTHBIX MaTpPUIL

OO0ycnoBICHHOCTH 3aJ]a4H PEIICHUS CHUCTEM JTMHEHHBIX aareOpandecKux ypaBHEHHUI
HTepaliioHHbIe METOJBl PEUICHUS CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEHUH. MeTombl
SIxko6u u 3erimens.

Onpenenenne cOOCTBEHHBIX 3HAYCHUI U COOCTBEHHBIX BEKTOPOB MATPHUIL

Otanbl penieHusl HEIMHEWHBIX ypaBHEHUH. MeToAbl MOJOBUHHOIO JIEJIEHUS U MOCJIEI0BATEb-
HBIX PUOIKEHUH

DTarnbl peleHusl HeTMHEMHBIX YypaBHEHUH. MeTOobl XOp/ U KacaTelbHbIX

Oransl pelieHus: CUCTEM HEIUHENHBIX ypaBHeHUH. MeTton HeroTona

[TocraHoBKa 3a/1a4ul ¥ CpaBHUTENbHAS XapaKTEPUCTUKA METO0B MHTEPIIOISIIMU (PYHKINN
[TonmunomuansHas uaTepnonsauusa. @opmyia Jlarpanxka

[TonnHoMuanbHasg UHTEPHOJIAIMA. MeToa DilTkeHa

[TonmunomuansHas uaTepnonsanusa. @opmyisl HeroTona

[TonnHomuanbHas uHTEpnioNsNUA. MHTEpNONAunoOHHbIM MHOrouaeH HbploTOHA ¢ pa3ieneHHbIMU
Pa3HOCTSIMH.

KycouHo-nmonmHoMuanbHasi MHTEpNoOAus. NHTepnoasiuOHHBIN MHOTOUYJIEH DpMHUTA
Kycouno-nonunomuanbHast uHTEpnosuusa. Uarepnonsuus cruiaitHaMu



35. BrluncieHne npou3BOJHBIX 10 ONPEAEIEHUIO U C TIOMOIIBIO KOHEYHBIX pa3HOCTEN

36. Brrunciienne npon3BOJAHBIX HA OCHOBE MHTEPIOJISIIIMOHHBIX MHOTOUJICHOB Jlarpanxka

37. Yucnennoe unrerpupoBanue. Kpagparypusie popMyIibl MpsIMOYTOJILHUKOB U Tpanenui

38. Uucnennoe uHTerpupoanue. Kpanparypuas popmyna Cummcona

39. Yucnennoe unterpuponanue. OLEHKH MOTPEIIHOCTeH KBaJApaTypHBIX (OpMYT M HOCTPOCHHE
BBIYHCIUTEIBHBIX IPOLEAYD

40. YucnenHoe penieHre 0OBIKHOBEHHBIX JU(QepeHInaTbHbIX YPaBHEHUH METOI0M Diiepa

41. MoaudunupoBaHHbI MeTOa Dijepa pemeHnus OOBIKHOBEHHBIX AM(depeHIInaIbHbIX ypaBHE-
HUM

42. YucneHHoe pelieHne 0ObIKHOBEHHBIX MU PepeHIINAbHBIX YypaBHEHU MeTo1oM PyHre-Kyrra

43. 3amava cpeJHEKBaAPATUYHOTO MPUOIMHKEeHUS GYHKIMH. MeTo] HAaMMEHBIITNX KBaJpaTOB

TunoBbIe 32124 JJIM DK3aMeHAa M0 AUCIHHUILINHE

3amanue 1. PazpaboraTh adropuT™ pemieHusi CUCTEMBbl JIMHEHHBIX aareOpanyecKux ypaBHEHUH.
[IpsiMoii X011 peasin30BaTh MyTeM MPeoOpa3oBaHMUs PACIIUPEHHON MaTPHILI KO3(PPHUITHIEHTOB

ay 4 e 4y, 4,y
A= Ay Ay o Ay, 4y,
a a a a

n2 nn n,n+l

o cienyronuM hopmynam. Ha k-m mrare, e k= 1,2,..., n-1, cHadasa BBIYUCISIOTCS SJIEMEHTHI k-i
CTPOKHU:

_ kD) (kD)
Cy=ay ' /ay (G =kt+1, k+2,..., ntl),
a 3aTeM OIPEEISIIOTCS JIEMEHTBI BCEX CTPOK, KOTOPbIE PACIOI0KEHBI HUXKE k-i CTPOKHU:
k) _ =1 _ (k1) - .o
a;’ =a; " —a; C, ((=ktl,k+2,....n; j=kt1, k+2,..., ntl).
Pacuernbie popmynsl 00paTHOTO X0/1a UMEIOT BU:
n
Xn = Cn,n+1 / Cnn; Xi = Ci,n+1 - Z C,'jxj (l = I’Z-l, I’l-2,..., 1)7

J=i+l

(n-1)

;j - NTOTOBBIC 3HAYCHUSI STICMCHTOB MaTPHULIBI A’

rmue Cl.j =a

3amanue 2. PazpaboTarh anropuT™ peaausaiuy npsMoro xoaa Metoaa ['aycca ¢ BBIOOpOM riiaB-
HOTO 3JIEMEHTA IIyTEM MPeoOpa3oBaHUs PACIIMPEHHON MaTPULIBI KO PHUIIUEHTOB

ap dp o e 4 Qg
A= Ay Ay - Ay, 4y,
anl anZ ann an,n+1

o ciexyronuM hopmynam. Ha k-m mrare, e k= 1,2,..., n-1, cHadasia BBIYUCIISIOTCS SJIEMEHTHI k-i
CTPOKHU:
_ k) D) e
Cy=ay ' /ay (G =k+1, k+2,..., ntl),
a 3aTeM OMPEEISIFOTCS JIEMEHTHI BCEX CTPOK, KOTOPHIE PACTIONIOKEHBI HUKE k-i CTPOKHU:
al’ =al" —ai"Cy (i=kt1, k2, 0y j=kt1, k2, nt]).

ij ij

3amanue 3. Paszpaborare anroput™m mnomydeHus LU-pasznoskeHus Matpuibl 4 xKo3dduuueHToB
CUCTEMBI INHEWHBIX aJIreOpandecKuX ypaBHEHUH, COriacHO koTopomy A = LU, rae

L, 0 0 .. O 1w, wu; ... u,
[=|bi Ly 0 .. 0 S U= 0 1 uy ..o uy,
[ P 00 0 .. 1

C‘-II/ITaTB, YTO DJICMCHTBI MAaTpUIIbI U MOJIYYCHBI B PE3YJIbTATC MPAMOIo XoJa U SABJIAIOTCA HUC-
XOJHBIMH JaHHBIMHU, a 3JIEMCHTBI MaTPHUIIbI L BhIUKCHSAIOTCS CICOYIOIUM 06p330MI



-1
n=an (i=12,n) lj=az- Yl (=12,..,1)=23,..,1).
k=1

3ananue 4. Pa3paboTaTh anropuT™M pELICHHs CHCTEMBl AX = b JUHEHHBIX anreOpandecKux
ypaBHeHUN MeToA0M L U-pa3iioKeHus, KOTOPbII CBOAUTCS K PEILICHUIO ABYX CUCTEM

Ly =b; Ux=y
C TPEYTOJbHBIMU MaTpHUIlaMHU KO3 DHUITEHTOB

L, 0 0 .. O 1w, wu; ... u,
[=|bi Ly 0 .. 0 U= 0 1 uy ..o uy,
[ P 00 0 .. 1

Cuurarp, yto LU-pa3noxeHue mnoiaydeHo, a MaTpuilbl L u U SBISIOTCS UCXOJHBIMU JAHHBIMHU.
Pacuernbie popMynbl 11 penieHus CUCTeMbl Ly = b HWMEIOT BU/I:

i-1
yi=bll; y =~ leg/yj)/lﬁ (i=2,3,...,n).
J=
Cucrema UX =V penaercs ciieayrommm o6pasom:

X, =y % =y— Yoy, (i=n-l,n2,.., 1),

J=i+l

38.)121HI/IC 5. PaSPaGOTaTb AJITOPUTM BBIYUCIICHUS OIPCACIIUTCIIA

a4y a,
D=|% 42 a,,
anl an2 ann

M (2)

meronom laycca. Ucnonszosats popmyny D =(-1)°a,,al)aly.. (D

-1
a"™", e alf

*“nn

- I'JIaBHBIC 3JICMCHTLI

npsiMoro xonaa meroza ['aycca (k= 1,2,..., n), s — 94UCII0 IEPECTAHOBOK CTPOK, 0OCCIICYMBAIONINX BHIOOD
HEHYJICBBIX TJIABHBIX 3JIeMeHTOB. Ha k-m mare mpsimoro xona (raoe k£ = 1,2,..., n-1) cHauana BeIUUCTS-
I0TCS JIEMEHTHI k-i CTPOKHU:
Cy= a,(;"l) [a™" (G =k+1, k+2,..., n+1),
a 3aTeM OMPEEISIFOTCS JIEMEHTBI BCEX CTPOK, KOTOPHIE PACTIOIOKEHBI HUKE k-H CTPOKHU:
al’ =al" —ai"Cy (i=kt1, k2, 0y j=kt1, k42, 0t

. -1

3aganue 6. PazpaboraTh anropuT™ BblYMCIEHHs 00paTHON MaTpubl A~ = X = [X;j]uxn METOJOM
l'aycca. Ucnons3oBaTh paBeHCTBO AX = E, tne E — egunuunas matpuna. Cuurath, 4yto Meton ["aycca
y>Ke peaqu30BaH B BUE MOANPOTPAMMBI, KOTOPYIO HEOOXOAMMO UCTIOIb30BATh.

3ananue 7. PazpaboTarh aJirOpUTM BBIYMCIEHUS OOpaTHOM MaTpHILIbI Al=x= [Xij]nxn METOZOM
LU-paznoxenus. Ucnonb3oBath paBeHCTBO AX = E, rne £ — enuanynas matpuna. CuuraTh, 4TO Impoiie-

nypsl nostydeHus Matpui L u U, a Taxke pemenus cucreM Ly =bu Ux =y, y)Ke pealr30oBaHbl B BUJIE
MOANPOTPaMM, KOTOpPbIE HEOOXOUMO HCII0JIb30BATb.

3ananue 8. Pa3paboTarh alropuT™M PEIICHHUS] CUCTEMBI IMHEUHBIX allreOpanyecKuX ypaBHEHUIN
a, x, +a,x, +..+a, x, =b;
Ay X, +ApXy +..+a,, X, =b,y;
a,x, +a,x,+..+a, x =b,

METOJIOM TOCJIeN0BaTeNbHbBIX TpuOIKeHni Sko6u. Mcnonb3oBath pacueTHy0 Gpopmyny



g

k = k-1 L k-1 .
x* = (b, - Zaﬁxﬁ > ax' ™ /a, (i=1.2,...,n),
= J=i+l

¥ YCIIOBHE OKOHYAHMS UTEPALHiL
max ‘xl,(") — xl.("’”‘ <g (i=ln),

rac k— HOMEp UTECpalvu, € - 3alaHHas MOrpCIIHOCTD pe3yJibTara.

3ananue 9. PazpaboTaTh aaropuTM peleHus: CUCTEMbI JINHEHHBIX aIreOpandyeckux ypaBHEHUN
a, x, +a,x, +..+a,x, =b;
Ay X, +AppXy +..a,, X, =b,;

a,x, +a,x,+..+a, x =b,
meTozioM 3eiizens. Ucnonb30BaTh pacueTHyo GpopMyIty
¥ = (b, - Yax® = 3 ax Y ia,  (=12,...,n),
=i =
¥ yCIIOBHME OKOHYAHHS UTEPaIHii
max ‘xl,(") — xl.("’”‘ <g¢ (i=1n)

rac k— HOMCEp UTECpalvu, € - 3alaHHas IMOrpCIIHOCTD pEe3yJibTara.

3ananue 10. PazpaboraTh anroput™M yro4HeHMsI KOpHEH HEIMHEWHOro ypaBHeHus flx) = 0 meTo-
JIOM TIOJIOBUHHOTO jeneHus. KopeHb oTneneH u HaxoIuTcs Ha oTpe3ke [a, b], HeoOxoanMmas morpe-
HOCTB pe3yJIbTaTa paBHa €.

3ananue 11. Pa3zpaboraTh anropuT™ yro4HeHHsI KOpHEH HelIHMHEeWHOro ypaBHeHus flx) = 0 meTo-
JIOM KacaTelbHbIX. KopeHb OT/eIeH n HaxoQuTcs Ha OTpe3Ke [a, b], 3a1anHas MOrpemHoCTh pe3ynbpTaTa
paBHa &. HauanpHoe mpubnmkenue xo € [a, b] TOJDKHO yIOBIETBOPSITH YCIOBHIO f{X0)f"(xo) < 0, pacuer-
Has popMylia METOa UMEET BU/I:

xi = xi1 - e )f xi), i=1,2,

CuutaTh, YTO JUIsl BBIYUCICHUS IPOU3BOJHON HCIOJB3YETCSl TOTOBAs MOANPOTrpamMma, KOTOPYIO

paspabartbiBaTh He TpeOyeTcs.

3ananue 12. Pa3paboraTh alnropuT™M yro4HEHMsI KOpHEH HeJIMHEWHOro ypaBHeHus flx) = 0 meTo-
noM xopa. Kopenb oTaeneH u HaxoauTCs Ha OTpe3ke [a, b], 3ajaHHas MOTrPEeIIHOCTh pe3yiibTaTa paBHa
. Eciiu f(b)f"(b) > 0, To ncnonp3yercs pacueTHas Gpopmyia

b—x,, .
X =x,—————f(x,,); xo=a; i=12,..,
EAGEVIC M
ecu fla)f"(a) > 0, To hopmyna
X, —a )
X, =x,, —————f(x,,); xo=b; i=12,....
b ) f@

CuutaTh, 9YTO JUIsl BBIYUCICHUSI TPOU3BOJHON MCIOIB3YETCS TOTOBAs MOATPOTPaMMa, KOTOPYIO
paspabaThiBaTh HE TpeOyeTcs.

3ananue 13. Pazpaborarh anroput™ yrouHeHUs KOpHEH HelauHeHoro ypaBHeHus f(x) = 0 meto-
JIOM TIOCTIEAOBATENbHBIX MpubamxeHuil. KopeHs oTaeneH u HaxoauTcs Ha oTpe3ke [a, b], 3aganHas mo-
TPELIHOCTh pe3yibTaTa paBHa €. I 3aBeplIeHHs] UTepallii MCIOJIb30BaTh CIIEAYIOIIee YCIOBHE:

—5 ~_ X T Xy
x| <|F=He §=—1—
X = Xia

2

3ananue 14. Pazpaborarh anropuT™ peuieHus: CHCTEMbl HETMHEHHBIX YpaBHEHHM

10



X =@ (X,%,,0.,X,);
x2 = (P2 (xlaxza'--axn);
=0, (x,%,,0.,X,)
METOIOM IPOCTOM uTepariu. MCrmonp30BaTh CICAyOIIEe YCIOBHE OKOHYAHMS HTEPAIIHi
k k-1 . P
max [x) — x| <0le  (i=1n)

3ananue 15. PazpaboTtaTh aJirOPUTM BBIUMCIIEHUS NMPUOIMKEHHOIO 3HauUeHUs (PyHKLUH, 3aaH-

HOM Tabmunent y; = fix;), i =0,1,..., n, 14 3HaYeHUs aprymeHTa z € (xo, X,) C HCIIOJb30BaHUEM HHTEP-
noysinoHHon Gopmynel Jlarpanxka:

" x=x,)(x—x)...(x—x_)x—x.)..(x—x
Ln(x)zzyipi(n)(x); })i(n)(x): ( 0)( 1) ( 1—1)( 1+1) ( n) .
i (x; = x)(x; = %) (x, = X, )X, = X)) (X; — X))
3amanue 16. Pa3paboTaTh anropuT™M BBIYHCICHUS MPUOIMKEHHOTO 3HaUYCHUS (YHKIIUU, 3a/1aH-
HOM Tabnuuent y; = fix;), i =0,1,..., n, 174 3HaYeHUs1 aprymenTa z € (xop, X,) C UCIOJIb30BaHUEM UHTEP-
MOIAIIMOHHON CXEMBI DUTKEHA:
1 |P X) xX,—X 1 X=X
e e S P P C PRI E

2

=% | Posea () x, —x ’ X =X Vi X =X

VYcnoBue 3aBepiieHus BeraucaeHuit: |[Po g, w(x) — Po1,. x+1(x)] <e.

3amanue 17. Pa3paboTarh aaropuT™M BBIUYMCICHUS MPUOIMKEHHBIX 3HAYCHUH MEPBON TTPOU3BO/I-
HOM (QyHKIUHU, 3aaHHON Tabmuuel y; = f(x;), i = 0,1,..., n, 11 KOTOpOH X9 < X] < ...< X,,, & Pa3HOCTh
MEXy COCETHUMH 3HAUYCHUSIMU apryMeHTa h = x; — x;.;1 (i = 1,2,..., n) sBIseTcs nocTossHHOU. Mcmomb-
30BaTh (POpPMYJly Ha OCHOBE JIEBBIX KOHEUHBIX Pa3HOCTEH:

! Al —
y(xl.)zTy; Ayi = yi- yii

3amanue 18. Pa3zpaboTarh aaropuT™M BBIUMCICHUS MPUOIMKEHHBIX 3HAYECHUH MEPBON TTPOU3BO/I-
HOM (QyHKIUHU, 3aaHHON Tabmuuel y; = f(x;), i = 0,1,..., n, 1 KOTOPOH X9 < X] < ...< X,,, & PA3HOCTh
MEXy COCETHUMH 3HAUYCHUSIMU apryMeHTa h = x; — x;.; (i = 1,2,..., n) sBIseTcs NocTossHHOU. Mcmomb-
30BaTh (POpPMYJly Ha OCHOBE IIPaBbIX KOHEUHBIX Pa3HOCTEH:

' Ay,
Y (x,-)zTy; Ayi = yis1 - Vi,

3amanue 19. Pa3zpaboTarh aaropuT™M BBIUMCICHUS MPUOIMKEHHBIX 3HAYEHUH MEPBON TPOU3BO/I-
HOM (QyHKIUHU, 3alaHHOMN Tabmuuel y; = f(x;), i = 0,1,..., n, 111 KOTOpOH X9 < X] < ...< X,,, & PA3HOCTh
MEXy COCETHUMH 3HAUYCHUSIMU apryMmeHTa h = x; — x;.; (i = 1,2,..., n) sBIseTcs NocTossHHOU. Mcmomb-
30BaTh (POPMYJly Ha OCHOBE LIEHTPAJIbHBIX KOHEUHbIX Pa3HOCTEH:

. Ay,
Y (xi)zl; Ayi = yi+1 - Yi-l

2h
3amanue 20. Pa3zpaboTarh aaropuT™M BBIYUCICHUS MTPUOJMIKEHHBIX 3HAYCHUH BTOPOU MTPOU3BO/I-
HOM (QyHKIUHU, 3a7aHHON Tabmuuel y; = f(x;), i = 0,1,..., n, 111 KOTOpO# X9 < X] < ...< X,,, @ pa3HOCTh

MEXy COCETHUMU 3HAUEHUSMU aprymeHta h =x; —x;; (i = 1,2,..., n) sBAseTcst mocTosiHHOMN. Mcmnonb-
30BaTh (POPMYJIbI HA OCHOBE JIEBBIX M MPABBIX KOHEYHBIX PA3HOCTEH:
Yin = Vi . Ly = y( ) Yi— Vi
oo ’ h
3ananne 21. Pa3paboraTh anropuTM BBIYUCICHUS MPUOIMKEHHOTO 3HAYEHUS OIPEACIIEHHOrO
MHTErpaa o KBaJpaTypHoil popmysie HeHTPaAIbHBIX MPSIMOYTOJIbHUKOB:

§ £ S £x,, +h12); h=(b-a)n

A ’ 1 1 ! 1 1A
y”(xi)z%; AV, =Via=Yis Yia =Y (xm)

3amanne 22. Pa3paboraTh aqropuTM BBIYMCICHHUS MPUOIMIKEHHOTO 3HAYEHUsS OIPEIACIICHHOTO
MHTETrpaja Mo KBaJpaTypHou (popMyIie Tpamnermii:
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b n—1
I f(x)dx = h[%* zm»} L h=(b-ayn
a i=1
3amanne 23. Pa3paboraTh aqropuTM BBIYMCICHUS MPUOIMIKEHHOTO 3HAYEHUsS OIPEIACIICHHOTO
WHTETpaa o kBaapatypHout popmyne CumrcoHa:

}ff(X)dx ~ %[f(xo)+f(xn)+4§f(xi1/2)+ 2§f(x,~)] ; h=(b-a)/n; xiip=xXi1+ h/2.

3amanne 24. Pa3paboraTh aqropuTM BBIYUCICHUS MPUOIMIKEHHOTO 3HAYEHHUs OIPEIACIICHHOTO
MHTETrpaja 1o KBajaparypHoi ¢popmysne CuMIicoHa (JUIst 4eTHOTO YKCTa 71):
b h m m—1
[ f(x)dx zg[f(xo)ﬁtf(xzm)+4§f(xz,>1)+2gf(xz,-)] ; h=(b-a)n.

3amanwue 25. PazpaboTarh anropuT™M BBIYHCIICHHS 3HAYEHUS OTIPEICTICHHOTO MHTErpaja
b
I=[f(x)dx
a

C 3a/IaHHO¥ MOTPENIHOCTBIO pe3yibTaTa € Ha OCHOBE MeToJa JBOMHOro mepecuera. J[yis 3aBepiieHus
UTepaluii UCIOJIb30BaTh YCIIOBHE Ha OCHOBE MpaBuia PyHre:
kl [I(h)—1(h/2) <.
2% -1
Onpenenenue npuOIMKEHHBIX 3HaUeHUH unTerpana I(h), I(h/2) ¢ marom h = (b - a)/n u h/2 co-
OTBETCTBEHHO BBIMOJHSIETCS 00OpallleHeM K FOTOBOW MOAMPOrpaMMe, B KOTOPOH peain30BaHa KBajpa-
TypHast popMyiia, UMEIOIIast MOPSAOK TOYHOCTH k.
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3a1[aHHe 1. Haiitu MNpEaACIIbHBIC a0COJIIOTHBIE U OTHOCHTEIIbHBIC MOrpeurHOCTU 4ucCei1, CCJIM OHHU

TunosBble 3a1aHNsI HA KOHTPOJILHYIO PadoTy A/ 3204HOI (pOPpMBI 00yUeHH S

MUMEIOT TOJIBKO BEPHbIE LIU(PHI.

Bapuant 3amanue Bapuant 3amanue
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 6) 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 0) 0,543
1.21 a) 431,172 6) 10,6078 1.22 a) 25,4405 6) 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 0) 0,01576

3amanue 2. [1o 3aganHO# GopMyIie BBIYUCIUTD PE3YJIbTAT U ONPEACTUTh €ro a0COIIOTHYIO B OT-

HOCUTCJIbHYIO ITOIPCIIHOCTH.

Bapuanr Dopmyia HcxonHble JaHHbIE
. _[@rn)e] a=43(+0,05); b = 17,21(20,02); ¢ = 8,2(+0,05);
' m—n m = 12,417(x0,003); n = 8,37(20,005)
m(a+b) @ = 13,5(+0,02); b = 3,7(+0,02); m = 4,22(x0,004);
22 =T ¢ =34,5(0,02); d = 23,752(+0,005)
2°b i = 3,456(+0,002); b = 0,642(+0,0005);
23 x=—" ¢ =7,12(+0,004)
ab’ 4 = 0,643(+0,0005); b = 2,17(+0,002);
24 ¥=—" ¢ = 5,843(+0,001)
2 __ab 4 = 0,3575(+0,0002); b = 2,63(+0,01);
: 2 ¢ = 0,854(0,0005)
m’n m = 1,6531(+0,0003); 7 = 3,78(%0,002);
26 y="3 ¢ =0,158(0,0005)
3
2.7 f= ng 0 = 54,8(+0,02); e = 2,45(+0,01); E = 0,863(20,004)
2n—1)*(x+
28 0= | 0435(£0,0001); x = 4.2(£0,05); y = 0.85(£0.01)
x-y
’o C_[0rn T = 520:004) p = 1532(:0,01) g = 7.5(:0.05);
' Py k=21,823(0,002); [ = 7,56(20,003)
510 _ k(x+2) 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)
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511 _r’s r=2,348(+0,002); s = 4,37(£0,004);

' JE k=0,235(+0,0003);
510 e dx* d=0,142(+0,0003); x = 1,71(+0,002);

' g 2 =3,727(x0,001)
513 n’(z+u) z=18,5(%0,03); u = 5,6(£0,02); n = 3,42(+0,003);

' S s =26,3(£0,01); r = 14,782(+0,006)
514 =54 s =0,1756(£0,0001); g = 3,71(0,03);

' k> k=0,285(+0,0002)
515 _bc b =1,245(x0,001); ¢ = 0,121(x0,0002);

' Y= d = 2,34(x0,003)

3
2.16 = ”;]; m = 38,5(+0,01); F = 3,35(+0,02); ¢ = 0,734(+0,001)
t
_ 2
2.17 0= (s+ k)(z‘li D s =4,2(+0,05); k= 0,85(£0,01); d = 2,0435(+0,0001)
S p—
518 o (et Y’ 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)

519 _ (a+b)ym 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= %Ddz n=3,14; D = 54(0,5); d = 8,235(+0,001)
5ol _n’(z-u) z=12,5(x0,02); u =2,3(£0,03); n = 3,25(+0,002);

' S+ 27 s =21,8(£0,01); r = 11,702(+0,005)
59 _be b=2,247(+0,001); ¢ = 0,221(x0,0002);

' Y7 3y d = 2,34(0,003)
23 _ m*(a+2b) a=16,5(20,02); b = 3,9(+0,02); m = 4,12(+0,003);

' 3e—d ¢ =31,5(%0,02); d = 19,752(£0,005)
594 J_S+54 s =0,1496(£0,0001); g = 3,21(0,03);

' k? k = 0,485(£0,0002)

(2n-DBx—y)

2.25 0= 2—) n=2,0413(£0,0001); x = 4,7(x0,05); y = 0,76(£0,01)
526 _ mn m = 2,6381(+0,0003); n = 5,43(+0,002);

' ey ¢ =0,358(0,0004)

3aganue 3. cnonws3ysa metona I'aycca, peminTh cuctemMy ypaBHeHUU ¢ TOYHOCTHIO 10 0,01. BbI-

IIOJIHUTH IIPOBEPKY IOJIYYCHHBIX PE3YJIbTATOB.

Bapuant

3amanue

Bapuant 3anaHue

3.1

4.4x,-2,5%,+19,2x3- 10,8x4=4,3 3.2
5,5)(31 - 9,3X2 - 14,2)C3 + 13,2X4= 6,8
T, 1x1-11,5x+5,3x3-6,7x4=-1,8

14.2x1 + 23,4x, - 8,8x3+ 5,3x4= 7,2

8,2x1-3,2x2+ 14,2x3+ 14,8x4=-8.4
5,6)C1 - 12)62 + 15)63 - 6,4X4= 4,5
5,7x1+3,6x-12,4x3-2,3x4=3,3
6,8)(31 + 13,2)62 - 6,3)63 - 8,7X4= 14,3

33

5,7X1 - 7,8)C2 - 5,6X3 - 8,3X4: 2,7 34
6,6)C1 + 13,1)62 - 6,3)63 + 4,3)64 = -5,5
14,7x1 - 2,8x,+ 5,6x3- 12,1x4= 8,6
8,5)(31 + 12,7)62 - 23,7)63 + 5,7)64 = 14,7

3.8x1+ 14,2x,+ 6,3x3- 15,5%4=2,8
8,3x1-6,6x,+ 5,8x3+ 12,2x4=-4,7
6,4x1 - 8,5x,- 4,3x3+ 8,8x4="7,7

17,1)(31 - 8,3X2+ 14,4)63 - 7,2)C4= 13,5
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35 15,7)(31 +6 6XZ 5 7X3+ 11 SX4= -2,4 3.6 4 3)(31 -12 1X2+ 23 2X3 14 I)C4_ 15,5
8,8x1-6,7Tx,+ 5,5x3-4,5x4= 5,6 2.4x1-4,4x,+ 3,5x3+ 5,5x4=2,5
6 3)(31 5 7X2 23 4X3+ 6 6)C4 7 7 5,4)C1 + 8,3)62 7,4)63 12 7)C4 8 6
14,3x1+ 8,7x2- 15,7x3 - 5,8x4=23,4 6,3x1 - 7,6x0+ 1,34x3+ 3,7x4=12,1
3.7 |Ldx;+2,1x-3,3x3+ 1,1x4= 10 3.8 |LL7x1+ 10x2- 1,3x3+ 2,1x4=3,1
10x1- 1,7x%,+ 1,1x3- 1,5x4= 1,7 3,1x1+ 1,7x- 2,1x35+ 5,4x4=2,1
2.2x1+34,4x,- 1,1x3-1,2x4=20 33x1-7,7x2+4,4x3- 5,1x4=1,9
1,Ix1+ 1,3x+ 1,2x3+ 1,4x4=1,3 10x1 - 20,1x, + 20,4x3+ 1,7x4=1,8
3.9  |L7x;-1,8x2+ 1,9x3- 57,4x4= 10 3.10 |6,1x;+6,2x5- 6,3x3+ 6,4x4= 6,5
1,1)(31 - 4,3X2+ 1,5)63- 1,7)(?4: 19 1,1)(?1 -1 5X2+2 2X3 3 8X4 4 2
1,2x1+ 1,4x+ 1,6x35+ 1,8x4=20 5,1x1—5x,+4,9x3- 4,8x4=4,7
7,1x1-1,3x2-4,1x3+ 5,2x4= 10 1,8x1+ 1,9%+ 2x3- 2,1x4=2,2
3.1 |2.2x;-3,1x+4,2x3—5,1x4= 6,01 312 |35,8x1+ 2,1x2- 34,5x3- 11,8x4=0,5
1,3x1+ 2,2x— 1,4x3+ 1,5x4= 10 27,1x1 - 7,5x2+ 11,7x3 - 23,5x4= 12,8
6,2x1 - 7,4x,+ 8,5x3—9,6x4=1,1 11,7x1+ 1,8x2- 6,5x3+ 7,1x4=1,7
1 2x1 +1 3x2+ 1 4X3+ 4 5X4_ 1 6 6,3)(31 + 10)62+ 7,1)63"‘ 3,4X4= 20,8
313  |35,1x1+ 1,7x2+ 37,5x3—2,8x4= 7,5 314 |LIx;+11,2x+ 11,1x3- 13,1x4=1,3
45,2X1+21,2X2 1,1)(33- 1,2)64 11,1 -3,3X1+ 1,1X2+ 30,1)63-20,1)642 1,1
21,1+ 31,760+ 1,2x3—1,5x4=2,1 7,5x1+ 1,3x,+ 1,1x3+ 10x4 =20
31 7)C1+18 le 31 7X3+22X4 05 1,7X1+7,5X2-1,8)63"‘2,1)64:1,1
315 |7.5x1+ 1,8x2- 2,1x3- 7,7x4=1,1 3.16 |30,1x;- 1,4x,+ 10x3- 1,5x4= 10
-10X1 + 1,3)62- 20)C3- 1,4)C4= 1,5 -17,5)61 + 11,1)62+ 1,3)63 - 7,5)64= 1,3
2,8x1-1,7x,+3,9%3+ 4,8x4=1,2 1,7x1- 21,1+ 7,1x3- 17,1x4=10
10x;+ 31,4x,- 2,1x3- 10x4=-1,1 2,1x1+ 2,1xp+ 3,5x3+ 3,3x4=1,7
317 |7.3x1-8,1x2+ 12,7x3- 6,7x4= 8,8 3.18 |4,8x1+12,5x2- 6,3x3- 9,7x4= 3,5
11 5)C1 +6 2XZ 8 3X3+ 9 2X4 21 5 22X1 - 31,7)62+ 12,4)C3 8 7X4 4 6
8,2x1-5,4x,+4,3x3-2,5%x4= 16,2 15x1+ 21,1x- 4,5x3+ 14,4x4,=15
2,4)C1 + ll,st 3,3)63 + 14,2)64 6,2 8,6)C1 — 14,4)62+ 6,2)C3 + 2,8X4= -1,2
3.19 16,4x;+ 7,2x2 - 8,3x3+ 42x4=2,23 320 |14,2x1+ 3,2x2- 4,2x3+ 8,5x4= 13,2
5,8)(31 - 8,3)62 + 14,3)63 - 6,2)C4= 17,1 6,3)(31 - 4,3X2 + 12,7)63 - 5,8)C4= - 4,4
8,6x1+ 7,7xy- 18,3x3+ 8,8x4=-5,4 8,4x1-22,3x2-5,2x3+4,7x4= 6,4
13,2)(31 5 2XZ 6 SX3+ 12 2X4 6 5 2 7)C1 +13 7XZ+ 6 4)C3- 12 7X4 8 5
321 (7,3x1+ 12,4x2- 3,8x3— 14,3x4= 5,8 3.22 |13,2x;- 8,3x2-4,4x3+ 6,2x4= 6,8
10,7x1 - 7,7x,+ 12,5x3+ 6,6x4=-6,6 8,3x1+4,2x,-5,6x3+ 7, 7Tx4=12,4
15 6)C1 +6 6XZ+ 14 4)C3 8 7X4 12 4 5,8)(31 - 3,7)C2+ 12,4)63 6 2)C4 8 7
7 5)C1 +12 2XZ 8 3X3 +3 7X4 9 2 3,5)(31 + 6,6)62- 13,8)63 9,3)(34 -10,8
3.23 8,1X1+ 1 2XZ 9 1X3+ 1 7X4— 10 324 3 3)(31 2 2)C2- 1OX3+ 1 7)C4_ 1 1
LIxi-1,7x%+ 7,2x5- 3,4x4=1,7 1,8x1+21,1xp+ 1,3x3-2,2x4=2,2
1,7)(31 - 1,8X2+ IO)C3+ 2,3)(34 2,1 -lO)C1 + l,le+ 2OX3 4,5)64— 10
1,3x1+ 1,7x2- 9,9x3+ 3,5x4= 27,1 T0x1—1,7xr- 2,2x3+ 3,3x4=2,1
325 |1,7x1+9.9x;-20x3— 1,7x4= 1,7 326 |1,7x1- 1,3x- 1,1x3— 1,2x4=2,2

20x;+ 0,5x,- 30,1x3- 1,1x4=2,1
10)61 - 20)C2 + 30,2)63 + 0,5)64 = 1,8
3,3x1—0,7x,+ 3,3x3+ 20x4=-1,7

10x1 - 10x2- 1,3x3+ 1,3x4=1,1
35X1+33X2+12X3+13)C4 12
1,3x1+ 1,1xy- 1,3x3- 1,1x4=10

3ananue 4. Haiitn npubnmkeHHOe 3HaueHNe (QYHKITUH MTPH YKa3aHHOM 3HAUCHHH apryMeHTa,
eciy GpyHKIUA 3aaaHa Tabnuueil. Micnonab30Bats:

a) hopMyny TMHEHHOW MHTEPIIOISLINY;
0) MHTEPNOJSIMOHHBIN MHOTOWIEH Jlarpanika.

15




Bapuant Tabnuia 3HaueHU# HyHKIUHA AprymeHT
4'1 i (1):‘6‘35 (1):3§3 (1):;6 (2):(6)53 x=0,512
+2 i gﬁgs 32(5)53 (1):2(6)2 (1):329 x=0,537
2 ; (1)2825 (1):}4217 (1)%4 (1)25(3)1 x=0,102
e i 8j£4 (1)f)29 (1)2529 (1)2220 x=0,774
2 i (2)31(1)0 (1):328 (1):%7 (1)2285 x=0,552
*o i (1)3226 (2)j8§3 g:;(z)s %29 x=0,736
7 i (1):825 (1)214217 (1):;4 (1)25(3)1 x=0,154
+ i gﬁgs 32(5)53 (1):2(6)2 (1)2329 x=0,478
9 i g:ig)o (1):328 (1)%7 (1)2285 x=0,436
4.10 . 8;3 ) (1)(8)(2)9 ?;8)9 ?ﬁio x=0812
1 ; (1):825 (1):14217 (1):;?4 ?ﬁf;l x=0,125
12 ; (6)356 2:251 gﬁ; gﬁgg x=0,186
413 i ?:2; 5 (1):‘7153 ?gg 6 g:g;j x=0,608
1 ; 8:;34 (1):3(2)9 (1)2539 ?ﬁfm x=0,896
- i gﬁgs 32(5)53 (1):2(6)2 ?j?ig x=0,616
e
17 i (2)31(1)0 (1):328 (1):%7 (1)2285 x=0,482
18 i (1)3226 (2)j8§3 g:;(z)s %29 x=0,736
19 i (1)314217 (1)%4 (1):§81 (1):289 x=0,203
+20 ; (6)56 222;1 2?21 3?; x=0235
421 i gﬁgs 32(5)53 (1):2(6)2 ?j?ig x=0,616
422 . Sﬁéo ‘1):‘9‘28 (1)%7 (1)28 - x= 0,461
2 ; (1):825 (1):14217 (1):;?4 ?ﬁf;l x=0,201
-2 i (1)55326 (2)%3 g;(z)g 3;29 x=0,631
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x 0,73 0,80 0,88 0,93 _

4.25 v, 0,894 1,029 1,209 1,340 *= 0,835
X 0,15 0,21 0,29 0,35 _

4.26 v, 16,616 4,691 3,351 2,739 *=0314

3ananue 5. Mcrnonp3ys nepByro WM BTOPYIO HHTEPIOSIIMOHHYIO popmyny HeioToHa, BBI-
YHUCIUTh 3HaYeHHE (DYHKIIUU TIPH 3aIaHHOM 3HAUYEHUHU apTryMEHTa.

Bapuanr Tabnunua 3naueHuil pyHKINHN AprymeHT
51 x; 1,415 [1,420 1,425 |1,430 (1,435 |1,440 [1,445 1,450 = 1.448
' i 10,8885 10,8896 10,8906 10,8916 [0,8926 ]0,8936 |0,8947 [0,8956 ’
59 x; (0,101 0,106 0,111 0,116 0,121 0,126 10,131 0,136 +=0.109
' yi |1,2618 [1,2764 [1,2912 |1,3061 [1,3213 |1,3366 |1,3520 [1,3677 ’
53 x; (0,15 0,20 10,25 0,30 10,35 0,40 10,45 0,50 = 0375
' i 10,8607 10,8187 |0,7788 |0,7408 |0,7047 |0,6703 10,6376 [0,6065 ’
54 x; 0,180 10,185 0,190 0,195 0,200 0,205 (0,210 0,215 =013
' yi 15,6154 [5,4669 |5,3263 |5,1930 [5,0665 |4,9462 |4,8317 [4,7226 ’
55 xi 3,50 3,55 3,60  [3,65 3,70 3,75 3,80 [3,85 =0362
' yi |33,115 |34,813 |36,598 |38,475 (40,447 42,521 |44,701 (46,993 ’
56 x; 0,115 10,120 0,125 0,130 0,135 0,140 (0,145 0,150 c=0.133
' yi 18,6573 [8,2933 |7,9583 |7,6489 [7,3625 |7,0961 |6,8481 [6,6166 ’
57 x; 1,340 1,345 1,350 |1,355 1,360 1,365 (1,370 1,375 = 1368
' yi 14,2556 14,3532 14,4552 (14,5618 |4,6734 14,7904 (14,9131 [5,0419 ’
53 x; 10,01 0,06 0,11 0,16 [0,21 0,26 0,31 0,36 =043
' yi 10,9918 10,9519 10,9136 |0,8769 |0,8413 |0,8078 10,7753 |0,7441 ’
59 x; 10,15 0,16 10,17 0,18 0,19 0,20 10,21 0,22 +=0.195
' yi 14,4817 14,9530 |5,4739 16,0496 [6,6859 |7,3891 |8,1662 [9,0250 ’
510 x; 10,45 0,46 10,47 10,48 0,49 0,50 10,51 0,52 = 0462
] yi 120,194 (19,613 |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
' yi 10,8916 10,8926 |0,8936 10,8947 [0,8956 |0,8967 10,8976 [0,8986 ’
512 x; 0,116 0,121 0,126 |0,131 0,136 0,141 (0,146 0,151 =0.134
' yi |1,3061 [1,3213 |1,3366 |1,3520 [1,3677 |1,3836 |1,3996 [1,4156 ’
513 x; 10,30 0,35 0,40 10,45 0,50 0,55 0,60 10,65 = 0.66
' yi 10,7408 10,7047 10,6703 10,6376 [0,6065 10,5769 10,5488 ]0,5220 ’
514 x; 10,195 10,200 10,205 0,210 0,215 0,220 |0,225 0,230 +=0.193
' yi 15,1930 [5,0665 [4,9462 |4,8317 |4,7226 |4,6186 |4,5192 [4,4242 ’
515 x;i [3,65 3,70 3,75 3,80 3,85 390 [3,95 4,00 +=3.770
] vi 138,475 140,447 42,521 (44,701 [46,993 49,402 |51,935 [54,598 ’
516 x; 10,130 0,135 0,140 (0,145 0,150 0,155 (0,160 0,165 c=0157
] yi |7,6489 [7,3625 |7,0961 16,8481 [6,6166 [6,3998 16,1966 (6,005 ’
517 x; 1,355 1,360 1,365 |1,370 1,375 1,380 |1,385 1,390 +=1350
] yi |4,5618 14,6734 14,7904 (14,9131 [5,0419 |5,1774 |5.3202 [5,4707 ’
518 x; 10,16 0,21 0,26 10,31 0,36 0,41 0,46 0,51 =052
' yi 10,8769 10,8413 |0,8078 |0,7753 |0,7441 10,7142 |0,6855 [0,6579 ’
519 x; 10,18 0,19 10,20 10,21 0,22 0,23 0,24 10,25 c=0215
' yi 16,049 16,685 7,389 8,166 (9,025 9,974 11,023 [12,182 ’
590 x; 10,48 0,49 10,50 0,51 0,52 0,53 0,54 10,55 = 0.493
' yi |18,174 17,301 |16,312 |15,198 (13,948 |12,551 |10,994 (9,265 ’
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591 x; 0,101 0,106 0,111 0,116 0,121 10,126 0,131 0,136 +=0.118
' yi |1,2618 [1,2764 |1,2912 |1,3061 [1,3213 |1,3366 |1,3520 [1,3677 ’

599 xi 10,45 0,46 0,47 0,48 0,49 0,50 0,51 0,52 £ =0523
' yi |20,194 (19,613 [18,942 18,174 [17,301 [16,312 15,198 [13,948 ’

523 x; 10,15 0,16 0,17 0,18 0,19 0,20 0,21 0,22 v=0164
' yi 14,4817 14,9530 |5,4739 16,0496 [6,6859 |7,3891 |8,1662 [9,0250 ’

594 x; 1,340 |1,345 {1,350 1,355 1,360 |1,365 1,370 |1,375 c=1337
' yi 14,2556 14,3532 |4,4552 [4,5618 14,6734 |4,7904 [4,9131 |5,0419 ’

595 x;i 10,16 0,21 0,26 0,31 0,36 0,41 0,46 0,51 =024
] yi 10,8769 10,8413 |0,8078 |0,7753 10,7441 10,7142 |0,6855 |0,6579 ’

596 x; 10,30 0,35 0,40 0,45 0,50 0,55 0,60 0,65 =043
] yi 10,7408 10,7047 10,6703 ]0,6376 [0,6065 |0,5769 ]0,5488 10,5220 ’

3aganue 6. st 3aJaHHOTO YUCICHHOTO METOIa
a) MPEJICTAaBUTh KPATKOE OMHUCAHKUE, KOTOPOE TOJDKHO COJIEPKATh:
- UJEI0 METOIA;
- UICXOJHBIC JAaHHBIC JJIsi TPUMEHEHNUS;
- OXUJaeMbIe PE3YIbTaThI,
- pacueTHbIe (POPMYIIBI;
- YCJIOBHSI OKOHYAHUS BBIUUCIICHUH;
0) pa3paboTarh CXeMy aJITOPUTMA, TJIe YKa3aTh Ha3HAYCHHE MCTIOIb3yEeMbIX IIEPEMEHHBIX U Mac-
CHBOB;

B) COCTaBUThH IPOrpaMMy Ha SI3bIKE IPOTrPAMMHUPOBAHUS BHICOKOTO YPOBHS.

Bapuant YuCIIEHHBII METO]T Bapuant YucieHHbII METO
6.1 |BpruncieHnue onpeneaeHHOro NHTe- 6.2  Boruncnenue 3HaueHus QYHKIUU MO
rpana no ¢popmyse HeHTPATbHbBIX MHTEPIOISILIMOHHON cXxeMe DUTKeHa
PSIMOYTOJIBHUKOB
6.3  |Pemenue cucrem JIMHENHBIX ypaBHE- 6.4 |Pemenue cucteM JIMHEHHBIX YpaBHEHUM
HUW METOZ0OM UTEpaIlMOHHBIM METOZOM 3eHest
6.5  |Bbruncinenue nepBbIX NPOU3BOIHBIX 6.6  |Bpruncienue 3HaueHUs PYHKIIUH 110
TaONMYHON (QYHKIIUU C UCIIOJIb30Ba- UHTEpIONIIUOHHON hopmyie Jlarpan-
HUEM KOHEUHBIX pa3HOCTEN Ka
6.7  |Pemenue oObIKHOBEHHBIX AU(HEpeH- 6.8  |Bpruncienue onpeneneHHOro NHTerpa-
LIUAJIbHBIX YPaBHEHUN METO0M Oii- na o popmyne CumricoHa
aepa
6.9  |Bpruncienue 3HaueHUs QYHKIIUH 110 6.10 |Pemenue oObIkHOBEHHBIX AU depen-
WHTEPIOJIAIIMOHHON dopmyrie Jla- IHATbHBIX YpaBHEHUN MeTOA0M PyHre-
rpaHxa Kyrra
6.11 |Bpiuncienue onpeaenuTeneii MeTo- 6.12 |Bperuncnenue 3Ha4eHUS QYHKIIUH 110
nom ['aycca NepBOI HHTEPIOISAMOHHON hopMmyIie
HprotoHna
6.13  |Pemenue cuctem JUHEHHBIX ypaBHe- 6.14 |BpruucieHue oOpaTHBIX MaTpULl METO-
HUW UTEPAIMOHHBIM METOJI0OM SIKoOu oM ["aycca
6.15 |BpruncieHue onpeaeaeHHoro HHTe- 6.16 |Bpruncnenue 3HaYeHUS QYHKIIUH 110
rpana no ¢popmysie Tpanenuii UHTEPNOISIIUOHHON popmyne HproTona
C pa3lieJIeHHBIMU Pa3HOCTAMU (11715 He-
PaBHOOTCTOSLINX y3JI0B HHTEPIIOIUPO-
BaHMSI)
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6.17 |Bperuncnenue 3Ha4eHUS QYHKIIUH 110 6.18 |Brruncnenue 3HaYeHUS QYHKIIUH 110
dbopmyIe TMHEHHON HHTEPIIONIALUT BTOPOW MHTEPIIOIALMOHHON hopMmyIe
HproroHna
6.19 |Pemienue cuctemM HEITMHEHHBIX ypaB- 6.20 |Pemenue cucteM HEITMHEMHBIX ypaBHE-
HEHUN METOJOM UTEpaluu Hui MerogoM HeroroHa
6.21 |Pemenue cuctem JTMHEHHBIX ypaBHE- 6.22 |Pemenue oObIKHOBEHHBIX nU(depeH-
HUU C TPEXAUArOHAJIILHON MaTpULIEH [IUATBHBIX YPAaBHEHUH MOIUPHUIIHPO-
K03 (HUIIMEHTOB METOI0M MPOTOHKU BaHHBIM METOJIOM Jiinepa (MeTo10M
Oiinepa-Komm)
6.23  |Brruncnenue 3Ha4CHUS QYHKIIUH 110 6.24 |PemieHue cUCTEM JIMHEWHBIX aireOpan-
METOAY KYCOYHO-TUHEHHON UHTEPIIO- YECKHUX ypaBHeHuM 1o merony LU-
JSAUNN pa3nokeHust MaTpullbl Ko GuireHToB
6.25 |PemeHnue cuctem JIMHEHHBIX ypaBHE- 6.26 |Pemenue cucteM JMHEHHBIX YpaBHEHUM
Hult MmetogoM ["aycca ¢ BEIOGOpOM meToqoM ["aycca ¢ BBIOOpOM TIIaBHOTO
IJIaBHOT'O 3JIEMEHTA 10 CTOJI0LY AJIEMEHTA 110 CTPOKE

TecT 11 MPOBEAEHUSA TEKYLIEro KOHTPOJISl 3HAHUI 10 JUCUMIIJIMHE
Haumenosanue cexyuu: Bunpl morpemHocTen

Bonpoc 1. YkaxuTe NpUYMHbBI, IO KOTOPBIM pE3yJIbTaT PEIICHUs MHKEHEpHOU 3anaun Ha DBM BKkIIIO-
4aeT HeyCTPaHUMYIO MOIpeIHOCTh. OTBETHI:

+1. MaremaTiueckasi MOJIEJb SIBIISICTCS MPUOIMKEHHBIM OMMCAHUEM PeallbHOTO 00BbEKTa UITH Mpoliecca
+2. VcxonHble JaHHBIE OOBIYHO UMEIOT NOTPEIIHOCTH

3. Ucnonp3yembie METOIbI SBIISIOTCS MPUOINKEHHBIMU

4. [lpumenenne DOBM BHOCUT OLIMOKYU B pe3yIbTaTh

Bonpoc 2. YkaxuTe cOCTaBIAIONINE IOTPEIIHOCTH pe3ybTaTa PeLeHUs] HHKEHEPHOU 3a1aun Ha OBM,
00YCIIOBJIEHHBIE MCIIOJb30BAaHUEM SKCIEPUMEHTAIBHBIX MCXOJHBIX JAHHBIX M MPHUOIMKEHHBIX aJro-
PUTMOB pelieHus 3agaui. OTBETHI:

+1. HeycTpanumas norpeinHocTb

2. BoruncnuTenbHas NOTPeIHOCTb

+3. ITorpemHocts MeToaa

Bonpoc 3. YkaxuTe COCTaBISIONIME MOTPENTHOCTH PE3yJIbTaTa pelIeHUs WHXXCHEPHOW 3anadu, o0y-
CJIOBJICHHEIE HCITONIb30BanreM DBM. OTBeETHI:

1. HeycTpanumasi morpenrHocThb

2. IlorpemHocTs MeTOAQ

+3. BeruuciuTenbHas MorpenHoCcThb

Bonpoc 4. Beruucnenue snemeHTapabix GyHkiui B 9BM npou3BoauTCs UX pas3liokKeHUEM B OCCKOHEY-
HBIE YHCIIOBBIE psibl. Ha Kakyro M3 COCTABISIOMIMX MOTPEIIHOCTH PE3YIbTATA PELICHUS UHXKEHEPHOU
3anaun Ha OBM BnusoT 0TOpOIIEHHBIE WIEHBI TAKUX pAI0B? OTBETHI:

1. HeycTpanumas morpemHocTb

+2. [lorpemnocts MeTOAa

3. BoeluucnurenbHas HOTPEeMIHOCTh

Bonpoc 5. Ha kakyro U3 COCTaBIIIOIIMX ITOIPEIIHOCTH Pe3yIbTaTa PEIICHNs] MHXKXCHEPHOHM 3a/1auu Ha

OBM BnusieT OKpyTrieHHe BeIECTBEHHBIX YKCeN MPHU BRIMOIHEHUN apudmeTnyeckux onepauuii? OTse-
THI:
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1. HeycTpanumasi morpemHocTb
2. IlorpemHocTs MeTOAA
+3. BeluncnurenbHas IOrpeIHOCTh

Bonpoc 6. Ha xakyro 13 COCTaBIJISIOIINX IOTPEIIHOCTU pPe3yiibTaTa PEIICHNs HHKEHEPHOU 3a/1auM Ha
OBM BiuseT OKpyTiIeHHE BEIECTBEHHBIX YHCEN IIPU BBINIOJIHEHUN ONlepaluil BBOAA-BbIBOA? OTBETHI:
1. HeycTpanumasi morpemHocTb

+2. BelunciurenbHas IOrpeHIHOCTh

3. [lorpemHocTs MeTO1A

Bonpoc 7. Kak Ha3bpIBaeTcs pa3HOCTb MEXAY TOUHBIM YUCIOM X U €ro npubdinxkenuem x 7 OTBeThI:
+1. Ommbka npuOINKEHHOTO YHCIIA X

2. AGComIOTHAs OTPELIHOCTD MPUOIMKEHHOT0 Yncia X

3. IlorpemHocTh TOYHOTO yncna X

Bonpoc 8. M0OXHO 11 BBIYHCIIUTH MMOTPEITHOCTh PUOIMIKEHHOTO YHCIIa, €CITH TOYHOE YHCIIO0 HEU3BECT-
HO? BBeaute «ma» nnn «uet». OTBET: Oa

Bonpoc 9. Kakue BUIbI TOTPEIIHOCTEH XapaKTEPU3YIOT MPUOIMKEHHOE YHCII0, €CIIH COOTBETCTBYIOIIEE
TOYHOE YUCII0 Hen3BecTHO? OTBETHI:

1. AGconroTHas MOrpeUIHOCTh

+2. IIpenenpHas abCOMIOTHAS MOTPELTHOCTD

3. OTHOCHTENbHAS TIOTPEHIHOCTh

+4. IIpenenpHast OTHOCUTENbHAS TOTPELTHOCTh

Bonpoc 10. Kakue BUIbI TOTPEIIHOCTEHN XapaKTepu3yoT IPUOIMKEHHOE YUCIIO, €CITH H3BECTHO COOT-
BETCTBYIOIIEE TOUHOE Yyncino? OTBETHI:

+1. AGCOMIOTHAS TOTPEITHOCTh

2. lIpenenpHas abCOIIOTHAS TOTPEIIHOCTD

+3. OTHOCHUTENBHAS MOTPEITHOCTh

4. IlpenenbHast OTHOCUTEIbHAS MOIPELUIHOCTh

Bonpoc 11. Ykaxurte BUIBI IOTPEIIHOCTEN, KOTOPBIE NTO3BOJISAIOT YCTAHOBUTD I'PAHULIBI, B IIPEIEIax KO-
TOPBIX HAXOJUTCS HEU3BECTHOE TOYHOE YUCI0? OTBETHI:

1. AGcontoTHas MOrpeUIHOCTh

2. OTHOCHTEIBHAS TIOTPEIIHOCTD

+3. IlpenenpHas abcontoTHAs MOIPELIHOCTh

+4. IIpenenpHas OTHOCUTENbHAS NOTPEIIHOCTD

Bonpoc 12. ITycts TouHOE uncno X=1/3 npexacrasneno ero npuommwkennem x=0,333. Beeaute 3naueHue
OTHOCHUTENBHOM norpemuocTty ynucia x. Orser: 0,001

Bonpoc 13. Ilycte Tounoe uucio X=1/3 npencrasieno ero npudnmxennem x=0,33. Beaure 3HaueHue
OTHOCUTENBHOM norpemHocTy yucna x. Oteer: 0,01

Bonpoc 14. Kak Ha3bpIBatoTCs Bce LU(PBI UUCIIA OT IIEPBOM ClIeBa, HE PaBHOI HYJIIO, 10 MOCIEAHEN
udpsl cripaBa? OTBETHI:

1. Bepueie

+2. 3navamue

Bonpoc 15. Yem onpenensiercs OTHOCUTENbHAs OMIMOKa MPUOIKeHHOTo ynucia? OTBETHI:
1. KonnuecTBoM 3Havanux uudp MaHTHCCHI
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+2. KonndyectBOM BepHBIX HUDP MAHTHUCCHI
3. KonndecTBOM 3Havamux mudp ducna
4. KonmyecTBOM BEpHBIX ITUGD YHCIa

Bonpoc 16. Ckonbko 3Havanux nudp umeer gucio 15,73080 ?  Oter: 7
Bonpoc 17. Ckonbko 3Havamux nuudp umeer gucio 0, 015730 2  Orser: 5
Bonpoc 18. Ckonbko 3Hagamux mudp umeer gucio 1,5730-10°?  Otser: 6
Bonpoc 19. BBeaute pesynbrat okpyriaeHus yucna 17,03755 no msaru 3navammx mudp. Orser: 17,038
Bonpoc 20. BBeaute pesynbrat okpyriaenus yucna 17,03350 no nsatu 3navanmx mudp. Oreer: 17,034
Bonpoc 21. BBeaute pesynbrat okpyriaeHus yucna 17,03450 no nsatu 3Havanmx mudp. Oteer: 17,034

Bonpoc 22. Yem onpenenseTcs NOrpeUIHOCTb pe3yiIbTaTa IpU OKPYIJIEHUH TPUOIMKEHHOT 0 ynucia?
OtBeTsI:

1. ITorpemHoCThI0 OKPYTIICHUS

2. [TorpentHocThi0 HCXOAHOTO YHUCIIa

+3. CyMMO# OrpenHocTel UCXOAHOIO YHCIIa U OKPYTJIEHUS

4. HanOonpmyM 3Ha4€HUEM U3 MOTPELTHOCTEH UCXOIHOTO YHCia U OKPYIJIEHUS

Haumenosanue cexyuu: I1orpentHOCTH NpU BBIMOIHEHUH apU(PMETHUECKHUX OTeparuii

Bonpoc 1. Kak onpeznensercs abcosloTHas OIPEIIHOCTb CYMMbI HECKOJIBKUX MPUOIMKEHHBIX Yucen?
OTBeThI:

1. MeHbl1e nim paBHa abCOMIOTHON MOIPEIIHOCTH HAMMEHEe TOYHOTO U3 ATUX YHCel

2. PaBHa aOCOIIOTHOM MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3TUX YHUCEI

+3. He GosbIiie CyMMBI aOCOJIIOTHBIX MOIPEIIHOCTEH 3TUX YHCen

4. PaBHa cymMe aOCOJIIOTHBIX MOTPEIIHOCTENH ITHX YHCET

Bonpoc 2. Kak onpeznensercs npeaeibHas aOCOIIOTHAS IOTPEIIHOCTh CyMMbI HECKOJIBKUX MPUOIMKEH-
HbIX yncen? OTBETHI:

1. Menb11€e niaK paBHa INpeesibHON a0COIIOTHOM MOIPENTHOCTH HAMMEHEE TOUHOTO U3 3TUX YUCEI

2. PaBHa npenienbHOM aOCOMIOTHOM MOrpeIHOCTH HaUMEHee TOYHOTO U3 3THX YHCell

3. He Goubiiie cyMMBI IpeeibHBIX a0COMIOTHBIX MOTPEIIHOCTEN ITUX YUCET

+4. PaBHa cymMMe IIpeelibHbBIX a0COTIOTHBIX MOTPEIIHOCTEN 3TUX YU CET

Bonpoc 3. Kak onpenensercst abCoItoTHas MOIPEIIHOCTh Pa3HOCTH HECKOIBKUX MPUOIMKEHHBIX YUCen?
OTBeThI:

1. MeHbl1e nim paBHa abCOMIOTHON MOIPEIIHOCTH HAMMEHEe TOUHOTO U3 ATUX YHCel

+2. He G6omb11e cyMMBbl aOCOTIOTHBIX MOIPEUIHOCTEHN 3TUX YUCEN

3. PaBHa aOGCOMIOTHOM MOTrPENIHOCTH HAUMEHEE TOYHOTO U3 3THX YHCell

4. PaBHa cymMe aOCOJIIOTHBIX OTPEIIHOCTENH ITHUX YHCET

5. PaBHa pa3HOCTH aOCOIIOTHBIX MOIPEIIHOCTEN 3TUX YHCET

Bonpoc 4. Kak onpenensercs npeaeibHas a0COII0THAs MOTPEIIHOCTh Pa3HOCTH HECKOJIBKUX MPHUOIH-
XKeHHBIX yncen? OTBETHI:

1. MeHbl1e niM paBHa NpeAeabHON a0COIOTHOM MOTPEIIHOCTH HAaUMEHee TOYHOTO U3 3TUX YHCel

2. PaBHa npenenbHON a0CONIOTHON MOTPEIIHOCTY HAUMEHEE TOYHOTO U3 ATUX YHCET

3. He Gonbiie cyMMBl IpeeIbHBIX A0COIIOTHBIX MOTPEIHOCTEH ITHX Yncel
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+4. PaBHa cyMMe MpeAesibHBIX a0COTIOTHBIX MOTPEIIHOCTEN ITUX YUCENT
5. PaBHa pa3HOCTH MpeleNbHBIX a0COMIOTHBIX MOTPEUTHOCTEH ATUX YHCEeT

Bonpoc 5. Kak onpenensercs OTHOCUTENIbHAS TOTPEITHOCTh CYMMbI HECKOJIBKUX TTPUOIMKEHHBIX YUCEI
oxHoro 3Haka? OTBETHI:

+1. MeHnblie Wi paBHa OTHOCUTEIBHON MOTPEITHOCTH HAMMEHEe TOYHOTO U3 3TUX YHCEIl

2. PaBHa OTHOCHUTENBHON NOTPEIIHOCTH HAUMEHEE TOYHOTO U3 ITUX YHCET

3. He Goubire cyMMBbI OTHOCUTENBHBIX TTOTPEITHOCTEH ATUX YHUCEI

4. PaBHa cyMMe OTHOCHUTEIBHBIX IMOTPEIIHOCTEN 3TUX YUCE

Bonpoc 6. Kak onpenensercs npeeibHas OTHOCUTENbHAs NOTPEIIHOCTh CyMMbl HECKOJIBKUX MTPUOIH-
JKCHHBIX YMCEN ONHOrO 3HaKa? OTBETHI:

1. MeHbl1Ie niy paBHa IPeIeIbHON OTHOCUTEIBHOM MOTPEIIHOCTH HAUMEHEE TOYHOIO U3 3TUX YUCEII
+2. PaBHa npeaenbHON OTHOCUTENBHON OTPEITHOCTA HAUMEHEE TOYHOTO U3 ITUX YHCET

3. He Oosnbiie cyMMBbI IPEAEIbHBIX OTHOCUTENBHBIX NOTPEILIHOCTEN ITUX YUCET

4. PaBHa cymMMe NpeAEIbHBIX OTHOCUTENIBHBIX IIOTPEITHOCTEN ATUX YHCET

Bonpoc 7. Kak onpenensercs OTHOCUTENIbHAS TOTPEITHOCTh PA3HOCTH JABYX MPUOJIMIKEHHBIX YHUCET OJT-
Horo 3Haka? OTBETHI:

1. MeHbIile Uiy paBHA OTHOCUTEIBLHOM MOTPEITHOCTH HAUMEHEE TOYHOTO U3 ITHX YHCEI

+2. bosbllle OTHOCUTENBHOM MOTPEIIHOCTH HAUMEHEee TOYHOTO U3 3TUX YKcesl B v>1 pa3

3. PaBHa OTHOCHTEIHHOM MOTPEITHOCTH HAUMEHEE TOYHOTO U3 ATHX YUCEI

4. PaBHa cyMMe OTHOCHUTEIBHBIX IMOTPEIIHOCTEN 3THX YUCE

5. PaBHa pa3HOCTH OTHOCUTEIBHBIX MOTPEITHOCTEH ITUX YHCEIT

Bonpoc 8. Kak onpenensiercs npeaesbHas OTHOCUTENbHAS MOTPENTHOCTh PA3HOCTH JIBYX MPUOIMIKECH-
HBIX YHCel 0gHOr0 3HaKa? OTBETHL:

1. MeHnblile uiv paBHa IpeAeIbHON OTHOCUTEILHON MOTPEIIHOCTH HAMMEHEE TOUHOTO U3 3TUX YUCEeN
2. PaBHa npenenbHOM OTHOCUTENIBHOM MOIPEUTHOCTH HAMMEHEE TOUHOTO U3 3THUX YUCEI

+3. bosbliie npenenabHON OTHOCUTENBHON MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 ATUX Yucel B v>1 pa3
4. PaBHa cymMMe NpeNIebHBIX OTHOCUTEIbHBIX MOTPEIIHOCTEH 3TUX YHCEeT

5. PaBHa pa3HOCTH NPENEIbHBIX OTHOCUTEIBHBIX NOTPEMIHOCTEN 3THX YUCEI

Bonpoc 9. B kakux U3 yKa3aHHBIX CIIy4aeB MOXKET IPOU30UTH KaTacTpoQuuecKas MoTepsi TOYHOCTH?
OtBeTsI:

1. CnoxeHune ABYX NPUOIMKEHHBIX YHUCET OAHOIO 3HaKa

+2. CnoxeHue AByX NPUOIMKEHHBIX YACE PA3HbIX 3HAKOB

+3. BelunTtanue 1ByX NpUOIMKEHHBIX YHCE OJJHOTO 3HaKa

4. BerunTanue AByX NpUOJIMKEHHBIX YUCEIl Pa3HbIX 3HAKOB

Bonpoc 10. Kak onpenensieTcsi OTHOCUTEIbHAS MOTPEITHOCTh TPOU3BEACHUS HECKOJIBKHUX MPUOJIMIKEH-
HbIX yncen? OTBETHI:

1. MeHbIIIe Uiy paBHA OTHOCUTEIBLHOUN MOTPEITHOCTH HAUMEHEE TOYHOTO U3 ITHX YHCEI

2. PaBHa OTHOCHUTENIbHON MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 ITUX YHCET

+3. He 60bI11€ CYMMBI OTHOCHTEIIBHBIX IMMOTPEITHOCTEH 3THX YUCE

4. PaBHa cyMMe OTHOCUTEIBHBIX NMOTPEIIHOCTEN 3THX YUCE

5. He Goubire mpou3BeIeHUsI OTHOCUTEIIBHBIX TTOTPEITHOCTEH ATUX YHCeT

6. PaBHa mpou3BeIeHNIO OTHOCUTEIIBHBIX MOTPEIIHOCTEN ITUX YUCET

Bonpoc 11. Kak onpenensiercst npeneiibHas OTHOCUTENIbHAS MTOIPEIIHOCTh IPOU3BEACHUS HECKOIBKHUX

MpUOIMKEeHHBIX uncen? OTBETHI:
1. MeHblIlIe nu paBHa IPEIEIbHON OTHOCUTEIBHOM MOTPEIIHOCTH HAUMEHEE TOYHOIO U3 3THX YUCEII
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2. PaBHa npenenbHOM OTHOCUTENIBHOM MOIPENTHOCTH HAMMEHEE TOUHOTO U3 3THUX YUCEI
3. He Gobiie cyMMBl IpeAeIbHBIX OTHOCUTENbHBIX MOIPEIIHOCTEH 3TUX YHCE

+4. PaBHa cymMe NpeeNIbHBIX OTHOCUTENBHBIX TOTPEIIHOCTEW ATUX YU CEN

5. He Gosbie npousBeeHus NpeieNbHbIX OTHOCUTENBHBIX TOTPELIHOCTEH ITUX YnCel
6. PaBHa mpon3BeIeHUIO IIPEIEIbHBIX OTHOCUTENBHBIX TOIPEIIHOCTEN 3TUX YU CEN

Bonpoc 12. Kak onpenensieTcsi OTHOCUTENbHAS MOTPEITHOCTh YaCTHOTO JIBYX MPUOIMKEHHBIX Yrce?
OTBeTHI:

1. MenbliIe nin paBHa OTHOCUTEIBHOM MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 3THX YUCEI

2. PaBHa OTHOCUTEIBHOM MOTPEIIHOCTH HAUMEHEE TOUHOTO U3 3TUX YUCEI

+3. He 60JbI11€ CyMMBI OTHOCUTEIIBHBIX MOTPEIIHOCTEN 3THX YUCE

4. PaBHa CyMM€ OTHOCUTEJIbHBIX MOTPEITHOCTEN ATUX YUCET

5. He Oomnblie pa3HOCTH OTHOCUTEIBHBIX MOIPEUIHOCTEN 3TUX YUCEI

6. PaBHa pa3HOCTHU OTHOCUTEJIBHBIX MOTPEIIHOCTEH ITUX YHCEI

Bonpoc 13. Kak onpenensiercs npeeiabHas OTHOCUTENbHAs NOTPEIIHOCTh YaCTHOTO IBYX MPUOJINKEH-
HBIX yncen? OTBETHI:

1. Menb11€e Ny paBHa NPEEIBHON OTHOCUTEIBHON MOTPEIIHOCTH HAUMEHEE TOYHOTO U3 ITHX YHCET
2. PaBHa npenenbHOM OTHOCUTENIBHOM MOIPENTHOCTH HAMMEHEE TOUHOTO U3 3THUX YUCEI

3. He Gosbiie pa3HOCTH NPEAEIbHBIX OTHOCUTENIBHBIX MOTPEIIHOCTEH 3THX Yncel

4. PaBHa pa3HOCTHU IPENEIbHBIX OTHOCUTENbHBIX TOTPEIIHOCTEN 3TUX YUCEI

5. He Gosbiie cyMMBl IpeAeIbHBIX OTHOCUTENbHBIX MOIPEIIHOCTEH 3TUX YHCe

+6. PaBHa cymMe npeieNIbHBIX OTHOCUTENBHBIX TOTPEIIHOCTEW ATUX YUCEN

Bonpoc 14. Ilpu BBITOTHEHNH KaKUX apU(PMETHUIECKUX ONEPAIU TPOUCXOIUT POCT OTHOCUTEILHON
norpemHocTu? OTBETHI:

+1. YMHOXEeHNEe TPUOIMKEHHBIX YMCENl Pa3HbIX 3HAKOB

2. CnoxeHue NpuOIMKEHHBIX YUCE OAHOTO 3HaKa

+3. Beluntanue 1ByX NpUOIMKEHHBIX YHCE OJJHOTO 3HaKa

+4. Jlenenue AByX NpUOIMKEHHBIX YHCEN PA3HBIX 3HAKOB

Bonpoc 15. Ilpu BRINOTHEHUH KaKUX apu(METHUYECKUX OTepaliil MPOUCXOIUT POCT OTHOCUTEIHHON
norpeurHocTu? OTBETHI:

+1. Cnoxenue MpuOIMKEHHBIX YHCEI Pa3HbIX 3HAKOB

+2. YMHOXeHHe NPUOTMHKEHHBIX YUCEJ OAHOTO 3HAKA

3. Beruntanue AByX NpUOIMKEHHBIX YHCEN Pa3HBIX 3HAKOB

+4. Jlenenue AByX NpUOIMIKEHHBIX YHCET OJJHOTO 3HAKa

Bonpoc 16. Ilpu BeITOTHEHNH KaKUX apU(PMETUYECKUX ONEPAIUil HEe IPOUCXOIUT POCTa OTHOCUTEIb-
HOU norpemHocTH? OTBETHI:

1. YMHOeHue NpuOIMKEHHBIX YUCEN Pa3HbIX 3HAKOB

+2. CnoxeHue npuOIMKEHHBIX YUCE OAHOI0 3HaKa

3. Beruntanue AByX NpUOJIMKEHHBIX YHUCEN OAHOIO 3HaKa

4. lenenue AByX NpUOIMKEHHBIX YACEN PA3HBIX 3HAKOB

5. YMHO)XeHue NpuOIMKEHHBIX YHCEN OAHOIO 3HaKa

+6. Beruntanue AByX NpUOIMKEHHBIX YHCEI Pa3HBIX 3HAKOB

Bonpoc 17. I1pu BBIMOJHEHUN KaKUX aprU(PMETHUECKUX OTEPALMA MOXKET POU30UTH KaTacTpoduue-
ckas norepst ToyHocTU? OTBETHI:

1. YMHOXeHue NpUOIMKEHHBIX YHCeN Pa3HbIX 3HAKOB

2. Cnoxxenue nNpuOIMKEHHBIX YMCe OJJHOTO 3HaKa

+3. BelunTanue 1Byx NpUOIMKEHHBIX YHCET OJJHOTO 3HaKa
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4. Jlenenue AByX NPpUOJINKEHHBIX YNCEN Pa3HbIX 3HAKOB
+5. Cnoxenue IByX NpUOIMKEHHBIX YHCEI pa3HbIX 3HAKOB
6. Beruntanue AByX NpUONMKEHHBIX YUCEI Pa3HbIX 3HAKOB

Bonpoc 18. Ykaxute aOCOMIOTHYIO IOTPELUTHOCTD YHCIIA X, KOTOPOE ONPENENAeTCs KaK X=y+Z, €CIIu
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. Ykaxxute 0OTHOCUTEIIBHYIO MOTPEITHOCTh YHCIIA X, KOTOPOE OMPEACNIeTCS KaKk X=y+Z, eCliu
y=25,17 u z=18,3 — npubiuxennsie urciia. OTBETHI:

1. 0,01

2. 0,005

3.0,1

+4. 0,05

5. 0,055

6. 0,11

Bonpoc 20. Ykaxxute 0OTHOCUTENIbHYIO MOTPEIIHOCTh YHCIIa X, KOTOPOE PaBHO MPOU3BEICHUIO MPUOITH-
»eHHbIxX yucen y=10+0,5 u z=100+1. OTBeTsI:

1. 0,15

2. 0,051

+3. 0,06

4.1,5

5.0,51

Bonpoc 21. Ykaxxute 0OTHOCHTEIIbHYIO IMOTPEITHOCTh YHCIIa X, KOTOPOE ompeaensercs kak x=a+b-c, ec-
mu a=25,107; b=18,13; c=-0,9 — npubnmxkenusie yrcna. OTBETHI:

1. 0,001

+2. 0,05

3.0,1

4.0,01

5. 0, 0555

Bonpoc 22. YkaxuTe OTHOCUTEIBHYIO MOTPEITHOCTD YUCIIA X, KOTOPOE ONPEeaeIIeTcs KaK X=y/z, €Cliu
y=10£0,5 u z=10040,1. OTBeTHI:

1. 0,15

+2. 0,051

3.0,6

4. 0,06

5.0,51

Haumenosanue cexyuu: 3anaduu TeOpyuu MOrpeniHocTed u npumeHenne O BM

Bonpoc 1. Ykaxurte cpeacTBa, KOTOPbIE UCIOJIB3YIOTCS ISl ONPEEIICHHS IOTPEIIHOCTH PE3YJIbTATA 110
M3BECTHBIM MOIPEUTHOCTSAM UCXOAHBIX JaHHBIX. OTBETHI:

+1. IIpuHIUN HAOKEHUS OIINOOK

2. [lpyHIMI paBHBIX BIMSHUN

+3. ®opMyIIBI OIICHKH MOTPEITHOCTEH PYHKITUN
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Bonpoc 2. Ykaxure cMblci 00paTHOM 3a1a4ul TEOpUHU NOrpemHocTed. OTBETHI:

1. Onpenenenye NOrpeIHOCTU PE3yJIbTaTa MO NU3BECTHBIM MOIPEIIHOCTAM UCXOIHBIX JTaHHBIX

+2. OnpeneneHue 10MyCTUMBIX IOTPEIIHOCTENH UCXOAHBIX TAHHBIX IO 3aJaHHOW MOTPEIIHOCTH PE3YJIIb-
TaTa

3. Onpenenenye NOrpeliHOCTH (PYHKLIMK HECKOJIBKMX EPEMEHHBIX 110 3a/laHHBIM ITOTPEIIHOCTSAM ap-
T'YMEHTOB

Bonpoc 3. Tlpu BbluncieHny 3HaueHus QyHKIMY BO3MOXKHA KaTacTpoduueckas noTepsi TO4HOCTU. B
KaKUX YCIOBUSX 3TO BO3MOXHO? OTBETHI:

1. ITpu GonbII0l OTHOCUTENBHON MOIPEIIHOCTH apryMEeHTa

2. ln1g aprymMeHTa ¢ 00J1bIIUM MOAYJIEM 3HauUeHUs QyHKIUU

+3. Jlns aprymMeHTa ¢ OOJIbIIMM MOJYJIeM IPOU3BOIHON QyHKIIMK

Bonpoc 4. Kak Beruncisiercs abCo0THas! TOrpelIHOCTh (PYHKIIUU OAHOTO apryMmenTa? OTBeTHI:

1. YMHO)eHueM 3HaueHUs PYHKLINHU U1 3aJaHHOTO apryMEHTa Ha OTHOCUTENIbHYIO IIOTPELIHOCTD 3TO-
ro apryMeHTa

2. YMHOX€HHEM IPOU3BOJHON (DYHKIIMU AJIs 33JaHHOI'O apryMEHTA Ha OTHOCUTENIBHYIO MOIPEIIHOCTh
3TOrO apryMeHTa

3. YMHOXeHueM Npou3BOAHON (QYHKIUM IS 3aJaHHOTO apryMEHTa Ha a0COJIIOTHYIO IIOTPELIHOCTD 3TO-
ro apryMeHTa

+4. YMHOKXEHHEM MOAYIIS MPOU3BOAHON (DYHKIIMHU AJIS 33JaHHOTO apryMeHTa Ha aOCOTIOTHYIO T0-
I'PEUIHOCTB 3TOrO apryMeHTa

5. YMHOXEHUEM MOJYJIsl IPOU3BOIHON (DYHKIIMU IS 32laHHOTO apryMEeHTa Ha OTHOCHTEIBHYIO 110~
IPEUIHOCTh 3TOrO apryMeHTa

Bonpoc 5. Korna ucnonb3yercs NpUHLIUI HaJT0XKeHUs oHO00K? OTBETHI:

1. ITpu BbIYMCIIEHUU a0COJIIOTHON MOTPEUTHOCTH (PYHKIIMHM OJHOIO apryMEHTa

2. Ilpy BBIYMCICHUH OTHOCUTEJIBHOM MOTrPEUIHOCTH (PYHKIIMU OJTHOTO apryMEeHTa

+3. I1pu BIYUCIEHUH a0COMIOTHOM MOTPEUTHOCTH (DYHKIIMHM HECKOJIBKUX apTyMEHTOB
4. Ilpu pemieHnn oOpaTHOM 3a1a4K TEOPUH MOTPELUTHOCTEH

Bonpoc 6. Berancnenne abCoMOTHON MTOTPENIHOCTH (PYHKIIMU HECKOJIBKUX apTyMEHTOB ITPOM3BOUTCS
CYMMHUPOBaHHEM a0COTIOTHBIX MOTPEUTHOCTEH apryMEHTOB, YMHOKEHHBIX Ha HEKOTOPbIe KOA(PHUIIHEH-
TBI. YKaXHTe BUJ 9THX K03 durmenToB. OTBETHI:

1. 3Ha4YeHus YaCTHBIX MMPOU3BOIHBIX 110 COOTBETCTBYIOIIMM apryMeHTaM

+2. 3HaueHHs MOAYJIell YaCTHBIX IPOU3BOIHBIX [0 COOTBETCTBYIOIIMM apryMEeHTaM

3. 3HaueHus COOTBETCTBYIOLUX APIYMEHTOB (DYHKIIMU

4. 3HaueHHs MOAYJICH COOTBETCTBYIOIIUX apI'yMEHTOB (DYHKIHH

Bonpoc 7. Koraa ncnosib3yercst NpUHLIAI PaBHBIX BIUSHUN? OTBETHI:

1. ITpu BbIYMCIIEHUU aOCOJIIOTHON MOTPEUTHOCTH (PYHKIIMHM OJHOIO apryMEHTa

2. IIpu BBIYMCICHUH OTHOCUTEJIBHOM MOTrPEUIHOCTH (PYHKIIMU OJTHOTO apryMEeHTa

3. ITpu BbIuMcIeHUU a0COJIIOTHON MOrPEUTHOCTH (PYHKIIMM HECKOJIBKHUX apIryMEHTOB

4. ITpu BBIYMCICHUH OTHOCUTEJIBHOM MOTrPEIIHOCTH (DYHKIIMM HECKOJIBKUX apryMEHTOB
+5. Ilpu pemiennn oOpaTHOM 3a1a4K TEOPUU NOTPELIHOCTEN

Bonpoc 8. Ykaxute popMyiy, Ha HCIIOIH30BAHUU KOTOPOH OCHOBAHO pelIeHue 0OpaTHOI 3a1aun Teo-
puu norpentHocted. OTBETHI:

1. ®opmyna BeIYHCICHHUS A0COIIOTHOM MOTPEUTHOCTH (DYHKIIMH OJTHOTO apryMEHTa

+2. ®opmyna BIYUCIEHHS a0COIIOTHOM MOrpelHOCTH (PYHKIIMHM HECKOJIBKUX apTyMEHTOB

3. ®opmysa BBIYUCIEHUS OTHOCUTENBHOM MOIPEUTHOCTH (YHKIIUU OJHOTO apryMeHTa
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Bonpoc 9. Ykaxure cioco0, IO3BOJIAIOIUN BEIIOIHUTS KOPPEKTUPOBKY MOTPEIIHOCTEN HCXOIHBIX
JAHHBIX, [TOJIyYEHHBIX 110 3aJaHHON MOTPEIIHOCTH pe3ysibraTa. OTBETHI:

+1. Mcnosp30BaTh B pacyeTax MaTeMaTUYECKUE KOHCTAHTBI ¢ MAKCUMAJIBHO BO3MOKHON TOYHOCTBIO
IIPEICTaBICHUS

2. Ilpu ucnionp3oBanuu IBM npuMeHATs (popMaThl TOBBIILIEHHONH TOYHOCTH JJIS IPE/ICTABICHUS Bellle-
CTBEHHBIX YHCEI

3. BbuucasaTh UCOIb3yeMble MOYJIU YaCTHBIX IPOU3BOAHBIX C MOBBIIIEHHOW TOUHOCTbIO

Bonpoc 10. Kakue onepaunu B 9BM BbINoIHAIOTCS TOYHO (0€3 MOsBICHUS MOrpeHocTeit)? OTBETHI:
+1. ApudmMerndeckue onepanny Haj LHeIbIMA YUCIaMU

2. ApudmeTndeckne onepaniy HaJl BEIIECTBEHHBIMU YHCIaMH B opMe ¢ PUKCUPOBAHHOW TOUKON

3. Apudmerrueckue ornepaiuy HaJl BEIIECTBEHHBIMH YKCIaMH B (popMe ¢ TIaBaroIiei Toukon

+4. Onepali BBOJa-BbIBO/IA LIEIBIX YHCEI

5. Onepanuu BBOJa-BbIBO/IA BEUIECTBEHHBIX UHCEI

Bonpoc 11. Beinonnenne kakux onepanuii B 9BM MokeT conpoBOXAaThCsI BOSHUKHOBEHUEM MOTPEII-
HocTel? OTBEeTHI:

+1. ApudmMerndeckue onepanny Hajl BeIeCTBEHHBIMU YHclIaMu B popMe ¢ GUKCHPOBAHHOMN TOUKOM
+2. Apudmerndeckue onepaiy Haj BEIIECTBEHHBIMHU YUCIIaMH B (hopMe C miiaBaromeii TOuKkoi

3. Onepanuu BBO/Ia-BbIBOJA IIEJIBIX YHCEI

+4. Onepaiuu BBOJa-BbIBO/1a BEIIECTBEHHBIX YHCEI

Bonpoc 12. Bo3HUKHOBEHNE KaKOW CUTYaluu, 00YCIOBIEHHON MOTPEIIHOCTSIMA OKPYTJIEHHS BELIECT-
BEHHBIX 4MCEJl, 03HAYaeT NpeKpalleHne Bpranuciennii B OBM? OTseTst:

1. Mcue3noBeHue nopsaka

+2. [lepenonuenue pa3psannoi cetku IBM

Bonpoc 13. Ilpu BO3HUKHOBEHUH KaKOW CUTYyalluu, 00yCIOBIEHHOM MOTPEIIHOCTIMU OKPYTJICHHS Be-
HIECTBEHHBIX YKCeN, BhIuUcaeHus B DBM MOryT npuBecTd K CHIIBHOMY UCKa)KE€HUIO pe3yiabTata? OTBe-
THI:

+1. Mcue3HoBeHME NOpsAKa

2. IlepenonHenue pazpsaHoit cetku 9BM

Bonpoc 14. Ilpu kakoMm crioco0e OKpyTiIeHHsl BeleCTBEHHBIX unced B DBM Bo3HuKaromas abcontoTHas
MOTPeUIHOCTh 00bIIe? OTBETHI:

+1. OkpyrieHue ypeaHuem

2. [IpaBusibHOE OKpYTJIEHHE

Bonpoc 15. Ilpu xakoMm criocode OKpyTiieHUs BellleCcTBeHHBIX yucen B OBM Bo3Hukaromas abcomoTHast
MOTPEUIHOCTh HE MPEBBINIAET MOJOBUHBI €IMHUIIBI Pa3psiaa, COOTBETCTBYIOIIETO MIIAIIEH COXpaHsie-
Moii rudpe? OTBETHL:

1. Yceuenue

+2. IlpaBuibHOE OKpYIJIEHHE

Bonpoc 16. Kak onpenensiercs NOrpemIHOCTb MPAaBUILHOTO OKPYIJIEHUS BELIECTBEHHOIO yKciaa B OBM?
OtBeTsI:

1. PaBHa MOJIOBHHE €AMHUIIBI Pa3psiaa, COOTBETCTBYIOLIETO MiIaaIIel coxpansemoii uudpe?

+2. MeHblIe WK paBHA [TOJIOBUHE €IMHULBI Pa3psiia, COOTBETCTBYIOIIErO MIalIe COXpaHAeMOU
uppe?

3. MeHblile niIM paBHa €IMHUIIE pa3psAa, COOTBETCTBYIONIETO MiIaalIel coxpanseMoi udpe?

4. MeHbllle eIMHALIBI pa3psa, COOTBETCTBYIOIIETO MIIAIIeH coxpaHseMo udpe?
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Bonpoc 17. Yto BiuseT Ha OTHOCUTEIBHYIO TOTPEIIHOCTh OKPYTJIEHHSI BELLIECTBEHHOTO unciia B OBM?
OtBeTsI:

1. Xapakrepucruka yuciia

2. [Topsimox yucia

+3. ManTucca uncna

Bonpoc 18. Ot uero 3aBUCHUT BEIMYMHA a0COIIOTHON NOTPEIIHOCTH OKPYIJIEHUS BEIIECTBEHHOTO Yncia
B OBM npu ucnons3oBanuu yceueHusi? OTBETHI:

+1. 3HaueHuEe XapaKTepUCTUKH YnciIa

2. 3Hak uncna

3. 3HayeHue MaHTHUCCHI YHCTIa

Bonpoc 19. Ot uero He 3aBUCUT BeIMUYMHA a0COJIFOTHON MOTPELIHOCTH OKPYTJICHHS BEIIECTBEHHOTO
yucina B O9BM? OTBeTsr:

1. 3HaueHue XxapakKTEpUCTUKH YUCIIa

+2. 3HaK yucna

+3. 3HaueHHne MaHTHUCCHI YnciIa

Bonpoc 20. YkaxuTte 11e1b, KOTOpas MpecieayeTcsl IPU XpaHEHUH NMOPsAKa BEIECTBEHHOTO YNCIIa B
cMelIeHHOH popme (B Buae XapakTepucTUKu)? OTBETHI:

1. YMenbiIeHHEe 00beMa 3aHUMAEMON aMATH

+2. YckopeHHe BbINOJIHEHHs ONepalvii ¢ BEIECTBEHHBIMU YHCIaMU

3. YMeHb1IeHHE a0CONIOTHON OTPEIIHOCTH IPU OKPYIJIEHUN

4. YMeHblIeHHEe OTHOCUTEIBHON MOIPEIIHOCTU IIPU OKPYIJICHUH

Bonpoc 21. Yem 00ycnoBiaeHa BO3MOXHOCTh CUTYallMi BOSHUKHOBEHHS MAIIMHHOTO HYJIS TIPH OKPYT-
JICHWH BelecTBeHHOTO0 unciia B 9BM? OTBeThI:

1. XpaneHuem mopsika 4ucia B CMEIEHHOU (popme

2. OrpaHn4eHHO! Pa3psIHOCTbI0 MAHTHUCCHI YUCIIA

+3. XpaHeHHuEM MaHTUCCHI YHCIIa B HOPMAJIU30BAaHHOM BHU/IE
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