MMNMHOBPHAYKN POCCUA
SENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITbHOE YYPEXKOEHUE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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3aBeaytowmm kacegpon
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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

51.0.02. 10MucneHHble meToAabl

1. Koa n HaumeHoOBaHUe cneunanbHOCTU:
10.05.04 N'HhopmMaLMOHHO-aHaNUTUYeCKMe cUcTeMbl 6e30nacHoOCTU

2. Cneumanusauma:AsTomMatmsaunss UHPOPMALNOHHO-aHANMUTUYECKON OesATenbHOCTH,
NHdbopmaumoHHasa 6e3onacHOCTb PUHAHCOBLIX U 3KOHOMUYECKUX CTPYKTYP

3. KBanudmkauusa BbinyckHuka: Cneumanuct no 3awmte nHgopmMauum

4. dopma o6y4eHus: OyHas

5. Kacheppa, oTBevarLwasn 3a peanmsaumo AUCLUNIIUHBI:

Kadenpa matematnyeckoro MmogenmpoBaHus

6. CoctaBuTenb nporpammbl: Kaprnosa AHTOHUHaA [NeTpoBHa, K.db.-M.H.

7. PekomeHpoBaHa: Hay4HO-MeTOAMYECKMM COBETOM MatemaTmdeckoro dhakynbTeTa,
npoTtokon Ne 0500-03 ot 28.03.2024

8. YuebOHbIn ron: 2026/2027 CemecTp: 6



9. Llenu n 3apauv y4e6HON AUCLUMNNUHDI:

OBnageHne TeopeTUYecKMMNn OCHOBaMK, (OPMUPOBAHME MNPaKTUYECKUX HaBbIKOB
UYMCIMEHHOrO peLleHns CTaHAapTHbIX 3aday U KOMMbOTEPHasi peanusauns anropuTMoB Ans
COOTBETCTBYIOLLUMX MaTeEMaTUYECKMX MOaENEN.

10. MecTo y4ye6HOM ancuMNUHBLI B cTpykType OOI: yyebHasa avcumnnuHa «HucneHHble
MeToAbl» OTHOCUTCA ob6a3aTenbHon YacTn brnoka 1. Qucumnnnuuel (Moaynu).

TeopeTnyeckom M NPaKTUYECKON OCHOBOW AN OCBOEHUS y4yeOHOM AMCUUNIUHBI
«YucneHHble MeToda» ABMNSAOTCA 3HAHWUS, YMEHUS U HaBblKM CTYAEHTOB, NpnobpeTeHHble B
pesynbTate Wu3ydeHUs MaTepuana cnegywwmx KypcoB: «MaTematnyeckmn aHanmsy,
«DPyHKUMOHASNbHBIN  aHanun3y, «YpaBHEHMSI B YaCTHbIX MPOU3BOAHbLIX», «YpaBHEHUS
MaTemMaTtmyeckon pusmkny, «OBbblKHOBEHHbIE AnddepeHUmanbHble YpaBHEHNSI».

11. NMnaHupyembie pe3ynbTaTbl 00y4YeHUA NO AUCLUNNUHE (3HAHUA, YMEHUSA, HaBbIKW),
COOTHECEHHble C MNnaHupyeMbiMU pe3ynbTaTaMu OCBOEHUS obpa3oBaTenbHOM
nporpamMmbl (KOMNETEHUUAMU BbIMYCKHUKOB):

Kog HasBaHue Kogpl WuaukaTopsl MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMNeTeHuuu

Or1K-3 | CnocobeH Ha | OlK-3.7 | Ucnonb3yeT 3HaTb:OCHOBHbIE MOHATMS M MaTemMaTuyeckue
OCHOBaHUM mMaTteMaTudeck | MeTodbl anredpbl, reomeTpuu, MaTeMaTU4eckoro
COBOKYMHOCTU ve MeToAbl | aHanmM3a,  OUCKPETHOW  MaTeMaTukui,  Teopuu
CYLLECTBYIOLLMX YNCNEHHBIX BEPOSITHOCTEN,MaTeMaTUYECKON CTaTUCTUKW,
MaTeMaTU4eCcKnx METOLOB NPW | YNCMEHHBIX MeTOoa0B, anddepeHumnanbHbIX
MEeTOJ0B peLleHnm ypaBHEHUW, METOOO0B ONTUMM3AUUW MpU PeELLEHUM

paspabatbiBaThb, 3agad 3apady npodeccnoHanbHOM AeATENbHOCTY;
obocHoBbIBaTb U1 npocpeccmoHa | YMeTb:Ha OCHOBaHWM COBOKYMHOCTW CYLLECTBYIOLLNX
peanv3oBbIBaTb nbHOW MaTeMaTU4eCcKnx MeTOa0B paspabatbiBaTb,
npouenypsbl geaTtenbHocTn | obocHOBbIBAaTL M peanu3oBbiBaTb  Npoueaypbl
pelueHus 3agav peLleHns 3agad npodeccnoHanbHoON AesaTenbHOCTY;
BnapeTb: HaBblkamMy NPUMEHEHUs MaTeMaTU4eckux
meTogoB anrebpbl, reomeTpuu, MaTemaTU4ecKoro
aHanuMsa,  OWCKPETHOW  MaTeMaTukui,  Teopuu
BEPOSAITHOCTEWN, MaTemMaTn4eckomn CTaTUCTUKM,
YNCNEHHBIX MeTOoZ0B, anddepeHumnanbHbIX
YpaBHEHUW, MeTOOO0B ONTUMM3AUUW MpU  PeLLEHUM

3aga4 npoeccmoHanbHOM AeAaTesNIbHOCTU.

12 O6bem gucumnnuHbl B 3a4eTHbIX eaMHuuax/yacax —4 / 144.

dopma NpomMeXyTOYHOM aTTecTaLumn —oK3aMeH.

13. Bugbl y4ue6HOM paboThl:

TpygoemkocTb(4achl)
. Mo cemecTpam
Bug yuebHol paboTbl
Bcero
6 cemecTtp

AyanTOpHbIE 3aHATUS 64 64
B TOM Yuncne: nekuum 32 32
npakTnyeckne 0 0
nabopaTtopHbie 32 32
CamocTtosTensHas paborta 44 44
dopma NpoMeXyTO4HOM aTTecTaLmm 36 36
Utoro: 144 144




13.1. CopepxaHue QUCLUNIINHBI

Ne Peanunzauus
n/n HanmeHoBaHue pasaena
OUCLMNIUHBI C
pasgena CopgepxaHve pasgena QUCUUNIVHLI FOMOLLIBIO
ONCUUNNUHDBI N
OHNamnH-Kypca,
QYMK*
1. Jlekuum

1.1 VCTOYHUKM 1 1. MaTemaTuyeckas obpaboTka akcnepumeHTanbHblX AaHHbIX. | https://edu.vsu.r
Knaccudgukaums 2. Buabl norpeLuHocTen 1 NpudrHbl UX Bbi3blBatOLLME. u/course/view.p
NOrpeLIHoCTEeN 3. MorpelHoCcTb YHKLUN. hp?id=5794

1.2 YuncneHHble 1. M . | https://edu.vsu.r
METOMIb! PELLIGHUS: . eToq ,u,eneHmHﬂ oTpeska mornonam, MeToa mpocTon | Icourselview.p
HENMUHENHbIX gT(g)au,mm W METO/ FbloTOHA. hp?id=5794

_ . OueHKa norpeLHocTu.
ypaBHeHui

1.3 WHTepnonaums 1. lMoctaHoBKa 3agadn WHTeprnonsaumn. WHTepnonsumoHHbin | https://edu.vsu.r
anrebpanyeckumun | MHorouneH JlarpaHxa. WHTepnonsiuMoHHble MHOroYneHsbl | u/course/view.p
MHOro4neHamu HbloToHa. hp?id=5794

2. CxoQMMOCTb MHTEPNONSALMOHHOIO npouecca.
3. MiHTepnonsauusa cnnanHamn. Kybruyeckne cnnaHbl.

1.4 YuncneHHoe 1. KeBagpatypHas dopmyna. O6uwee uHTepnonaumnoHHas | https://edu.vsu.r
WHTErpMpoBaHue | KBagpaTypa 1 ee NorpeLuHoCTb. u/course/view.p

2.KeagpaTypHble popmynbl HetoToHa-KoTeca. hp?id=5794
3. CxoamMmMocTb kBagpaTypHOro npouecca.

4. CxogMmocTb KBagpaTypHOro npouecca, MOPOXAEHHOro
KBagpaTtypHbiMu choopmynamu [aycca.

5.Cnocobbl NOBLILWEHNS TOYHOCTU KBagpaTypHoOu (OpMynbl.

[NpaBuna PyHre

1.5 YuncneHHoe 1. TlpubnmwkeHHoe audpcepeHumpoBaHMe ¢ nomoupbto | https://edu.vsu.r
onddepeHUMpoB | MHOMOYSEHOB. u/course/view.p
aHne 2.Cxopgsilumeca dopmynbl ynmcrneHHoro anddgepeHunpoBanus. | hp?id=5794

Cnocobbl  MOCTpPoeHUs  cxogawmxca  opMyn  YUCIIEHHOTO
OnddepeHUMpoBaHms.

1.6 YuncneHHble 1. MeToqbl pelueHns NUHenHbIX cucteM. MoguduumpoBaHHein | https://edu.vsu.r
MeTobl meTop Naycca. u/course/view.p
nMHerHon 2. MeToa npOroHKM peleHns nuHenHblx cucteMm ¢ | hp?id=5794
anrebpsol TpexauaroHanbHoOM MaTpuLuen. YCTONYNMBOCTL MeToAaa.

3. Metog npocton wuTepaumn. [ocTaTodHble yCroBus
CXOOUMOCTM UM Heobxoaumble W O0CTaTOYHblE  YCrOBUSA
cxogumocTtn. MeTon HaucKkopeunwero rpaguMeHTHOro crycka.
MeTog Akobu n 3enpens.
4. Yncno obycnoeneHHocTM mMaTpuubl. OueHKa NOorpeLuHocTu
peLueHus.

2. JlabopaTopHble 3aHATUSA

2.1 MICTOYHMKN 1 1. MaTemaTuyeckas obpaboTka akcnepuMeHTanbHbIX AaHHbIX. | https://edu.vsu.r
Knaccudukauyms 2. Bnapl NOrpeLHocTen n NpUYnHLI X Bbi3biBatOLLME. u/course/view.p
NOrpeLLIHoOCTH 3. MNMorpelHoCcTb YHKLUN. hp?id=5794

2.2 YucneHHble 1. M . | https://fedu.vsu.r
METOIb! PELLICHMS: . eToq ,El,eﬂeHl/IHﬂ oTpeska nononam, MeToA MNpocToi | | Icourselview.p
HerMHEeNHbIX viTépaLmn 1 METon HbloToHa. hp?id=5794

N 2. OueHka NorpeLuHoCTy.
YpaBHEHWM

2.3 WHTepnonaums 1. lMoctaHoBKa 3agadn uHTepnonsuun. WHTepnonsaumoHHbin | https://edu.vsu.r
anrebpanyeckumun | MHorouneH JlarpaHxa. WIHTepnonsiuynoHHble MHOroYneHsbl | u/course/view.p
MHOrovneHamu HbloToHa. hp?id=5794

2. CXoguMOCTb MHTEPMONSALMOHHOIO npouecca.
3. MHTepnonsauua cnnanHamu. Kybruyeckne cnnavHbl.

2.4 YucneHHoe 1. KeagpatypHas dopmyna. O6wee wuHTepnonsumoHHas | https://edu.vsu.r
WHTEerpMpoBaHue | KBagpaTypa 1 ee NorpeLlHoCTb. u/course/view.p

2. KsapgpatypHble dpopmynbl HetoToHa-KoTteca.
3. CxogMMocTb KBafpaTypHOro npouecca.

4. CxogumocTb KBagpaTypHOro npouecca, MopoXKAeHHOro

hp?id=5794
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KBaZpaTypHbiMu hopmynamu [faycca.
5.Cnocobbl MOBbLIWEHUA TOYHOCTM KBaapaTypHoOW hopmMynbl.
[NpaBuna PyHre

25 YuncneHHoe 1. T[pubnmwkeHHoe audpcpepeHuupoBaHme ¢ nomoulpbto | https://edu.vsu.r
anddepeHUnpoB | MHOTOYSEHOB. u/course/view.p
aHue 2.Cxopgsilumecsa dopmynbl ymcrneHHoro anddepeHumnpoBaHnus. | hp?id=5794

Cnocobbl  MOCTPOeHUs  cxoasawmxcs  opmyn  YMCNEHHOTO
OnddepeHUmMpoBaHms.

2.6 YucneHHble 1. MeToabl peweHns nuHerHbIX cuctem. MoamduumpoBaHHbin | https://edu.vsu.r
mMeToabl meTtog [aycca. u/course/view.p
NMHERHON 2. MeTon nNpOroHKM pelleHus MnuHerHbIX cuctem ¢ | hp?id=5794
anrebpsbl TpexauaroHanbHOW maTpuuen. YCTOMYMBOCTb MeToaa.

3. Metog npocton wuTepaumn. [ocTaTouHble yCroBUSA
CXOAMMOCTM U Heobxoaumble W  OOCTaTOuYHblE  YCIOBUS
cxogumocTtn. MeToa HaucKopewuwero rpaguMeHTHOro cnycka.
MeTog Akobu n 3enpens.

4. Yncno obycnoeneHHocTn maTpuubl. OueHka MOrpeLHocTH
peLueHus.

13.2 Temsbl (pasgenbl) AUCUUMIIUHBI U BUAbI 3aHATUI:

Buabl 3aHATUIN (4acoB)

Ne HavmeHoBaHue Tembl o Yy ——————

n/n (pasgena) oucumnnmHbl Jlekummn| TMpaktnyeckme [JlabopaTopHble paGoTa Bcero

1 NCcTOUHMKM 1 IEJ'IaCCI/ICt)VIKaLWIﬂ 5 0 5 2 17
NorpeLLHoOCTEN

> L‘ll/lCﬂeHl:Ible METOAbI PeLIeHNs 5 0 5 " 17
HEeNVHEWNHbIX YpaBHEHWI
WHTepnonaums

3 anrebpanyeckumm 5 0 5 8 18
MHOro4neHamm

4 YuncneHHoe nHTerpypoBaHune 6 0 6 7 19

5 YucneHHoe 5 0 5 7 17
AnddepeHumposaHme

6 YucneHHble MeToabl NIMHENHON 6 0 6 8 20
anrebpsbl
Urtoro: 32 0 32 44 108

14. MeToan4yeckue ykasaHus ans oby4yaroLmxcsi No 0OCBOEHUIO AUCLIUNIIUHDbI

OcBoeHve aucuunnuMHbl npegnoniaraeT He TONMbKo obs3aTenbHoe nocelleHne
oby4yarowmnmMca ayanTopHbIX 3aHATUIA (NabopaTopHbIX 3aHATUN) N aKTUBHYIO paboTy Ha HUX,
HO N CaMOCTOSATENbHYI0 YY4EeOHYI0 AeATeNbHOCTb, HAa KOTOPY OTBOAMTCSA 44 yaca.

CamocTosTenbHas yyebHas OeaATenbHOCTb CTYAEHTOB MO AUCUUNIUHE «YnCneHHble
MeToAbl» npeanonaraeT BbINOfIHEHNE CrieayoLWmX 3adaHNi:

1) camocTodaTenbHOoe wu3yyeHMe Yy4ebHbIX MaTepuanoB Mo pasgenam 1-11 ¢
MCNONb30BaHMEM OCHOBHOW M LOMNOSTHUTENbHOW NuTepaTypbl, NHPOPMALMOHHO-CNPaBOYHbIX
N MOUCKOBbIX CUCTEM,;

2) NOAroTOBKY K TEeKyWUM aTTecTtauusiM: BbINOfIHEHWE nabopaTopHbIX 3agaHuir no
noncKky Heobxoammblx ons paboTbl B ayantopum maTepmnanos B IHTepHeTe.

Ocoboe BHMMaHME OOy4YalLWMXCSA HanpaBnseTCss Ha OCBOEHUE MPaAKTUYECKUX
METOLOB YMCNEHHOro AnddepeHUMpOBaHNS, NHTErPUPOBAHNS, peLleHus anrebpandeckumx,
anddepeHumanbHbIX n NHTerparbHbIX ypaBHeHUn.KavyectBeHHOe BbIMOSIHEHNE
nabopaTtopHbix paboT noapasymeBaeT MOSIHOLEHHOE U3YyYEeHWe U  MakCcumarbHoe
3aglencTBoBaHue BCEX npenocTaBeHHbIX obyvarowmmes MHOPMaLIMOHHO-



5

KOMMYHUKaLMOHHbIX pecypcoB. [lpuoputeTHOW aBnseTcsa paboTa c¢ ob0wenocTynHbIMU
COBpPEMEHHbIMWN NakeTaMu NporpaMm.

Bonpocbkl NeKUMoHHbIX 1 NabopaTopHbIX 3aHATUI OBCYXXOATCA Ha 3aHATUSX B BUAe
YCTHOrO Ornpoca — WUHAMBMAYanbHOro U poHTanbHoro. MNMpu NoarotoBke K NEKLMOHHBIM U
nabopaTtopHbIM 3aHATUSAM OOy4YalLWUMCA BaXXHO MOMHWUTb, YTO WX 3adaya, oTBevyasd Ha
OCHOBHbl€ BOMPOChHI NfaHa 3aHATUSA 1 OOMNOMHUTENbHbIE BOMPOCHI NpenofaBaTternsi, nokasaTb
CBOW 3HAHWUS U KPYro3op, YMeHue formyeckn nocTpouTb OTBET, BriajeHue MatemMaTnyeckum
annapaToM W  WHble  KOMMYHUKATMBHblE  HaBblKM, YMEHWEe OTCTamBaTb  CBOW
npodeccuoHanbHyo nosuumio. B xoge ycTHOro onpoca BbISBNANOTCA AeTanu, KoTopble Mo
KaKnum-TO NpUYMHaM oKasanucb HeJOCTATOMHO OCMbICNIEHHBIMU CTyAeHTaMu B XoAe y4ebHbIX
3aHATM. TeM cambiM ONPOC BbLINOSHAET BaXHenwune obyyaroulyo, pasBMBAIOLLYO U
KOPPEKTMPYIOLLYIO PYHKLIMUW, NO3BOMSET CTyAeHTaM y4yecTb HeagopaboTku 1 nsbexarb nx npu
NoAroTOBKE K MPOMEXYTOYHbIM aTTecTaumsim.

Bce BbinonHAemble  CTyAeHTaMuM  CaMOCTOATENbHO  3adaHus  (BbIMNOMHEHWe
KOHTPOSbHBbIX M nabopaTopHbix  paboT) noanexart  nocnefylowen  nNpoBepkKe
npenogasaTtenem. PesynbTatbl TeKylWMX aTTecTauui yduTbiBalOTCA npenogasaTenem npu
npoBeAeHUM NMPOMEXYTOYHOM aTTecTaumm.

B crnyyae HeobxoaMMOCTH nepexona Ha ANCTaHLMNOHHbBIN pPeXnm
obyyeHuancnonb3yeTcs 9NEKTPOHHbIN Kypc «4YucneHHble MeToObI»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane «3NeKTPOHHbIA yHUBEpPCUTET
Bl'Y».

15. lNepeyeHb OCHOBHOM W [AOONOJIHUTENILHOMW INUTEpPaTypbl, PEeCypCOB MWHTEPHET,
HeoOGXoAUMbIX Af1I OCBOEHUSI AUCLIUMNIIUHBI

a) OCHOBHas nuTeparypa:

Ne n/n NCTOYHMK

Baxeanoe H.C. YncneHHble metoabl: y4eb. nocobue / H.C. baxeanos, H.IM. >Xngkos, .M.
1 KoGenbkos; MI'Y nm. M.B. JlomoHocoBa — 6-e mnsg. — M.: BuHowm, JlaGopaTtopus 3HaHUK
2008. — 637 c. (Bce npegblgyLine nsgaHus).

OemnaooBuny B.MN. OcHOBbI BbIMUCNTENBHOWM MaTeMaTtuku: y4eb. nocobue/ b.MN. Jemmaosunu,
N.A. MopoH, — 6-e n3g. — CI16.: Jlanb, 2007. — 664 c (BCe npegbiayLline n3gaHums).

0) AononHUTenbHas nuTeparypa:

Ne n/n MNCcToYHMK

Baxsanos H.C. YucneHHble meToabl B 3agayax M ynpaxHeHusx: y4yeb. nocobue / H.C.
3 baxsanos, A.B. JlanuH, E.B. YwmxoHkoB; nog pea. B.A. CagoBHunueBa. — M.: Bbicliasd
wkona, 2000. — 190 c.

B)MH(OPMaLMOHHbIE 3M1eKTPOHHO-06pasoBaTerbHble pecypcbl (ogmumanbHble pecypcbl UHTEPHET)*:

Ne n/n Pecypc
ApywaHsaH O.B. YucneHHble pelleHus nHTerpanbHbIX ypaBHEHUM MeToaoM kBagpatyp /
4 O.b. ApyLLaHSH. - HUMBL, MIY- NHTepHeT pecypc:http://num-

anal.srcc/msu.ru/meth mat/prac qdf/page 24/htm .

ApywaHaH O.B. Pewenne 3agaun Kowwn ana o6blkHOBEHHbIX AuddepeHumnanbHbIX
5 ypaBHeHui/ O.b. ApywaHnsH, C.®. 3aneTtkmH. — HUMBL, MI'Y- UHTepHeT pecypc:http://num-
anal.srcc/msu.ru/meth _mat/prac_qgdf/page 27/htm .

MpuknoHckun B.N. YnucneHHble meTtoabl / B.A. MpuknoHckuin. — MI'Y ®dusdak. — NHTepHeT

6 pecypc:http://num-anal.srcc/msu.ru/meth _mat/prac_adi/page 23/htm .

7 ToipTbiwHukoB E.E. MeToabl uncnenHoro aHanmsa / E.E. TeipTeiwHukoB. — IBM PA. —
NHTepHeT pecypc:http://window.edu.ru/ window/library?p_rid=39142 .

8 OBC  «YHuBepcuteTckas  6ubnmoTeka  oHnMavH»:  obpasoBaTenbHbIN  pecypc:

<URL:http://www.biblioclub.ru> .



http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_23/htm

6

HayuHass 3oHanbHas Oubnuoteka BopoHeckoro rocygapCTBEHHOro YyHuBepcuteTa
OneKkTpoHHbIN Katanor : https://www.lib.vsu.ru/ .

16. MNMepeyeHb y4eOHO-meTOAMYECKOro obecneyeHus Ansi caMoOCTOATENbHOW paboTbl
(y4ebHo-memoduyeckue pexkomeHOauuu, nocobus, 3adadyHuku, memodudecKkue yka3aHusi MO 6bIMOHEHUI
npakmu4eckux (KOHMPOIbHbIX), Kypcoebix pabom u dp.)

Ne n/n MNcToYHMK

ApywaHaH O.b. Pewenne 3agaun Kowm pgnss obblKHOBEHHbIX AnddepeHumanbHbIX
1 ypaBHeHmni / O.B. ApywaHsH, C.®. 3anetkuH. — HUMBL, MIY- WNHTepHeT pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qgdf/page 27/htm .

ApywaHaH O.B. YucneHHble pelleHnsa uHTerpanbHbIX YpaBHEHUW MeTooM kesagpatyp /
2 O.b. ApyLUaHsiH. - HAMBL], MIY- UHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 24/htm .

Baxsanoe H.C. YucneHHble meToabl B 3agjayax M ynpaxHeHusix: yy4eb. nocobue / H.C.
3 baxsanos, A.B. JlanuH, E.B. YmkoHkoB; nog pea. B.A. CagosHu4yesa. — M.: Bbiclias wkona,
2000. - 190 c.

Baxsanos H.C. YncnenHble metogbl: y4eb. nocobue / H.C. Baxsanos, H.MN. XXugkos, .M.
4 Ko6enbkos; MI'Y um. M.B. JlomoHocoBa — 6-e u3g. — M.: buHom, JlaBopaTtopus 3HaHWi
2008. — 637 c. (Bce npegbloyLine nsgaHus).

HOemunaooBuny B.IM. OcHOBbLI BbYUCIIUTENBHOW MaTemMaTukn: y4eb. nocodbwme/ b.I. Jemmaosuy,

5 MN.A. MopoH, — 6-e n3g.- Cl6.: JlaHb, 2007. — 664 ¢ (Bce npegblayLime n3gaHus).

6 MpuknoHckuin B.N. YncneHHole metogbl / B.A. MpuknoHckuin. — MI'Y ®uscak. — UHTepHeT
pecypc: http://num-anal.srcc/msu.ru/meth _mat/prac_qdf/page 23/htm .

7 ToipToiwHUKOB E.E. MeTtoabl uncneHHoro aHanusa / E.E. TweipTbiwHukoB. — UBM PA. —

NHTepHeT pecypc: http://window.edu.ru/ window/library?p_rid=39142 .

17. OOGpasoBaTenbHble TEXHONOMMKU, UCMNONb3yeMble NpuU peanusaumum y4eOHoOM
OUCUMNIINHbI, BKIIOYash AUCTAHUMOHHbIe oOpasoBaTtenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanu3aumm guCUMNAMHBL  UCMONb3yKOTCACNeaywwme obpasoBaTernbHble
TEXHOSOrMn: NoOrm4yeckoe NOCTpoeHe ANCUUNINHBI, YCTAHOBNEHNE MEXNPeaAMETHbIX CBA3EN,
0003Ha4yeHne TeopeTU4eCcKoro M NpPaKTUYeCcKoro KOMMOHEHTOB B Yy4yeOHOM MaTtepwuane,
aKTyanusaums NMYHOro n yd4ebHo-npodeccnoHanbHoro onbita oby4darowmxcs, BKIIOYEHUE
9N1eMEHTOB AUCTaHLMOHHbIX 0Bpa3oBaTernbHbIX TEXHOOMMMN.

B npaktmyeckom 4Yactu Kypca MCMNOMb3yeTcsl CTaHOapTHOe  COBpPEMEHHOEe
nporpamMmmHoe obecrneveHe NepcoHanbHOro KOMMNbTEPA.

B 4yactm ocBoeHus MaTepuana JEKUMOHHbIX UK NabopaTopHbIX  3aHATURA,
CaMOCTOATENbHOM paboTbl NO OTAENbHBIM pasaenam AUCUUNINHBI, MPOXOXOEHUS TEKyLLEN U
NPOMEXYTOYHOW  aTTecTauunm  MOXET  MPUMEHATbCS  ANEKTPOHHoe  obydeHne un
ANCTaHUMOHHbIE  obpasoBaTeribHble  TEXHOMOMMKW, B YaCTHOCTWU,3MEKTPOHHbIA  KypcC
«YucneHHble meTtoabl» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) HanopTane
«ONEKTPOHHLIN YyHMBepcuTeT BITY».

18. MaTepmanbHO-TEXHUYECKOE obecneyeHme QUCLUNIINHDI:
YyebHasa ayantopust ons NpoBeAeHMst 3aHATUI NIEKLMOHHOIO M CeMMHapCKoro tmna,
TEKYLLIErO KOHTPOSIS M MPOMEXYTOYHOW aTTecTaumm; cneumanmu3mpoBaHHas mebens.
lMepeyeHb Heobxoammoro nporpammHoro obecneveHuna: Ubuntu (6ecnnatHoe w/unu
csobogHoe [0, nuueHsus: https://ubuntu.com/download/desktop);VisualStudioCommunity
(6ecnnatHoe n/nnm cBobogHoe Mno, nMUEeH3ns
https://visualstudio.microsoft.com/ru/vs/community/);LibreOffice



http://www.lib.vsu.ru/)
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_23/htm
https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
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(GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe w/unu csobogHoe MO, nuueHsns:
https://ru.libreoffice.org/about-us/license/).

19. ®oHA OLEeHOYHbIX CPEeACTB:
19. OueHo4HbIe cpeacTBa AN NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsifoK OLEHKN OCBOEHMS 00y4YatoLLmMMmcst y4ebHOro maTepuana onpegensietcs
coaepXaHNeM crie4yoLmx pa3aenos AUCUMNNHDI:

WuaukaTtop(bl)
M| Hamososawerasera | Kowerer | mocnneiun | Ouerosssiecoenctsa
Anct AY H KOMNeTeHLMn
WcTouHukm 1 knaccudmkaumns KomnnekT nabopaTopHbIx
L MorpeLHoCTeN Onk-3 OnKk-3.7 3apaHun Ne 1
YucneHHble MeToapl peweHuna KomnnekT na6opaTopr|X
2 | HenuHeitHbIX ypaBHEHUN OrkK-3 OnK-3.7 3agaHun Ne 2
MHTepnonsaumsa anrebpanyeckumm Komnnekt nabopaTopHbIx
3 | MHorouneHamu OrK-3 OrK-3.7 3agaHui Ne 3
Komnnekt nabopatopHbIx
4 | YucneHHoe uHTerpMpoBaHue Or1K-3 OlK-3.7 3anaHmi No 4
Komnnekt nabopatopHbIx
5 YucneHHoe auddepeHumpoBaHmne Or1K-3 OlK-3.7 3anaHmi Ne 5
YucneHHble MeToabl IMHENHON Komnnekt nabopaTopHbIxX
6 anre6pbl OrkK-3 OnK-3.7 3agaHuin Ne 6
lMpomexyToyHasa aTTecTtaumsi
MNepeyeHb BONPOCOB K 9K3aMeHyY
dopma KOHTPOIS — 9K3aMeH

20 TunoBble OULEHOYHbIE CpeAcTBa U MeToAMYECKUMe MaTepuanbl, onpegensiolme
npoueaypbl oLeHUBaHUs

20.1 TeKywWM KOHTPOSb yCreBaeMoCcTH

Tekywaa artrectauusi npoBOAUTCS B COOTBETCTBUM C [lONOXEHMEM O TeKyLlien
atTectaumm obyyarwuwmxca N0 nporpamMmam  Bbiclwero obpasoBaHust BopoHexckoro
rocygapCTBEHHOIO yHMBEpPCUTETA.

Tekywas aTtrectaumsa nNpoBoaUTCS B pOpMe KOHTPOSbHbIX paboT u nabopaTopHbIX
paboT, coaep)xaHMe KOTOpbIX NpuBeOeHO Hwke. B xoge KOHTpornbHoOM  paboTbl
obyyvarowemyca Bblgaetcds KMM ¢ npaktnyeckmm nepevyHem 3agaHunM U npegnaraeTtca
pewnTb gaHHble 3a4aHus. B xoge BbINONHEHUS 3a4aHui HENb3SA NOMb30BaTLCS CpeacTBaMum
cBA3n (BKMoYas ceTb NHTepHeT) n nobbiMM nevYaTHbIMKM MaTepuanamm, orpaHuyeHue no
BpemMeHn — 60 aCTPOHOMUYECKNX MUHYT.

Mpn Tekylwem KOHTPOSie YPOBEHb OCBOEHUS Yy4ebHOM OUCUMMMANHBI UM CTEMNEHb
ChopMUPOBAHHOCTN KOMMETEHUMN ONPeaenstoTCa OUEHKaMU «3a4TEeHO», «HEe 3a4TeHO».
KpuTepun oueHnBaHus pesynbTtatoB 06y4eHus npu TekyLlen atTectaumu.

KoHTponbHas paboTta Ne 1

1. VIcTOYHUKM 1 KrnaccudmKaums BblYUCIINTESTbHBIX NOrPELLIHOCTEN.

2. HallT HaUMEHbLUMI NONOXUTENbHbI KOpeHb ypaBHeHust X~ +Inx—4 =10 ¢ ToyHOCTbIO
— -5 o
£ = 10"" meToO0OM NPOCTBLIX UTEPALIWIA.


https://ru.libreoffice.org/about-us/license/

KoHTponbHas paboTta Ne 2
1. MeTog HbloTOHa pelueHus ypaBHEHUN.

2. PelwunTb cnctemy MeToiomM NpoOCThIX UTepaLmn:

4,4578 1,2158 00,0322 2,3620
1,2158 0,3602 3,5666 7,7822
0,0322 3,5666 5,6965 1,5555
2,3620 7,7822 1,5555 9,3232

NabopaTopHasn pa6oTta Ne1

. y -3 -5
Bbluncnutb 3HadeHre dyHkumm sin(x) no popmyne Tenrnopa ¢ TOYHOCTbIO &€ = 107, =107

NabopaTopHasn pa6oTa Ne2

y y y _10-5
HaiauTe HavMeHbLUMI NONOXUTENbHBIN KopeHb ypaBHeHusi f(X) =0 c TouHoctblo & =10
MeTof4amu AeneHus nononam, NpocTbix UTepaumin u HetoToHa.

Na6opaTopHasa pa6oTta Ne3

C nomoLb0 MHTEPNONSLMOHHBLIX MHOrodneHoB HbetoToHa, CtupnuHra un beccens Havgute
3HayeHne yHkumum f(x), 3agaHHoM Tabn. 1, B To4ykax Xi, Xz, X3 (Tabn. 2). C noMowbio cnnarH-
WNHTEPNONAUNN HauguTe 3HaYeHNe AaHHON PYHKLUMM B TOYKE Xa.

JlabopaTtopHas paboTta Ne4
b

3apaHue. Bbluncnntb WHTerpan I f (x)dx ¢ TouHocteio & =107 , Mcnonb3yst NpasBuIo
a

CumncoHa 1 cocTaBHyto KBaapaTypHyto dopmMyny Maycca ¢ nsatbto yanamu. OueHUTb NorpewHoCcTb

MCronb3yeMblx KBazpaTypHbIX hOpMyn U ONPeAenuTb YMCIO YaCTUYHbIX OTPE3KOB pa3bueHus,

HeobxoaMmoe AN AOCTUXEHUS 3a4aHHOM TOYHOCTM BbIYMCIIEHUS HTErpana.

JlabopaTtopHas paboTta Ne5
Ons 3apavHbix Ku P metomom HeonpegereHHbIX KO3 MUUNEHTOBMOCTPOUTL  hopmyny

0 he
YncneHHoro anddepeHUnpoBaHUs, annpoOKCUMMUPYHOLLYIO (X) C NopsiAKoMm .

Na6opaTtopHasa pab6oTta N26

y . . -6
Hangute pelseHne cucTeMbl JIMHEWHbIX YPaBHEHUA C TOYHOCTbIO & =10"" meTogamu laycca,
npocTon utepaunm n 3engens.

[ns oueHKM pesynbTaTaBbINOMHEHUs Kaxaon nabopaTopHOM paboTbIMCMONb3YHTCS
crieqylolme rnokasamenu:
1) 3HaHMEOCHOB COCTAaBIEHUSI KOMMbIOTEPHBLIX MPOrpaMMm [ON PELIEHUs TUMOBbIX

MaTeMaTn4eCKmnx 3agav,
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2) 3HaHMEeuMEeRLLMXCA PECYPCOB AN peLleHns NpuknagHbiXx MaTeMaTU4yeckmx 3agay;

3) ymMeHue wucnonb3oBaTb CTaHOAPTHblE MakeTbl MNPOrpammHOro obecneyeHus Ans

pelweHna TMNoBbIX MateMaTn4eCKnxX 3aaau,

4) BnageHue HaBblkaMuM XpaHeHus, noucka, cbopa, cuctemaTm3aumm, obpaboTku wu

MCMOJ1Ib30OBaHUA MHq)OpMaHMM.

[na oueHnBaHUA pe3ynbTaToB Kaxkaow nabopaTopHon paboTbl MCNONb3yeTcs wkKasna

«3a4YTEeHO», «KHE 3a4TEHO».

CooTHOLLEHNe nokasaTenemn, KPUTEPUEB U LLKanbl OLEHVMBAHUS pe3ynbTaToB 0by4yeHus

NOKa3aHbl B cne,qyrou.l,eﬁ Tabnuue:

YpoBeHb
Kputepum oueHmBaHUst KOMNETEHLUI cchopMmpoBaHHOCTH
KOMMeTeHUnn

LLkana
OLIeHOK

Mpn BbINOMHEHMM NabopaTOPHOW WKW KOHTPONbHOW pPaboTbl CTyAEeHT JocTtaTouHbIn 3auTeHo
NPOAEMOHCTPUPOBAan B AOCTATOMHOW Mepe: 3HaHMEOCHOB COCTaBIEHMS YPOBEHb
KOMMbIOTEPHbIX MPOrpamMm AfS PeLUeHns TUMOBbIX MaTeMaTUYecKunx
3aga4y, UMeLWMXCa  pecypcoB  ANS  peweHus  npuknagHbiX
MaTeMaTu4eckux 3agay, yMeHue WCMonb30BaTb CTaHOApPTHbIE MakeThbl
nporpaMmmHoro obecnedeHus Ans peleHns TUMOBbIX MaTemMaTUyYecKmx
3agav, BNageHne  HaBblkaMW  XpaHeHwus, noucka,  cbopa,
cucTemaTmsauum, 06paboTkn 1 MCNoNb3oBaHNS UHOPMaLUK.

Mpu BbINONHEHMN NAaBOPaATOPHOW UMM KOHTPOSBHON paboTbl CTYAEHT He - He
NPOAEMOHCTPUPOBAn B AOCTAaTOYHON Mepe: 3HaHMEOCHOB COCTaBreHUs 3a4TeHo
KOMMBIOTEPHbIX MNPOrpaMM [AfA PelleHns TUMOBbIX MaTeMaTUYEeCKUX
3aJa4y, UMeKLMXCA  PecypcoB  AOnA  pellueHus  NpuKnagHbIx
mMaTeMaTM4eckux 3adad, yMeHue UCMomnb3oBaTb CTaHAapTHble NakeTbl
nporpammHoro obecrnevyeHuss Ana pelleHns TUMOBbIX MaTeMaTUYecKmx
3ajady, BrageHWe  HaBblkaMWM  XpaHeHus,  noucka,  cBopa,
cuctemaTusaummn, 06paboTkn U UCNoNb30BaHMS MHOPMaLUNK.

20.2 NMpomexyTo4yHana aTTrecTaums

[MpomexyTodHasa aTTecTaumsa No gucuuniMHe ocywiecTenseTcs B gopme
cobecenoBaHns No 3K3aMEHALMOHHbLIM BUeTam ¢ NOMOLLbIO HUXE NMPUBEAEHHbIX
OLIEHOYHbIX cpeacTB (MepeveHb BONPOCOB K 3k3amMeHy). B buneT BknovarTcsa Asa
TeopeTnyecknx sonpoca.

I'Iepequb BOMPOCOB K 3K3aMeHYy:

NeNe TeMbl K TPOMEXYTOYHOWN aTTecTaummn (aK3ameHy)
n/n

[MoHaTHe norpeLuHoCTEN.

YncneHHble MeTOAbl peLLeHMs1 CKansipHbIX YPaBHEHWN.

WHTepnonsums anrebpanyeckumm MHorouneHamu. CnnanH-uHTepnonauums.

YuncneHHoe MHTErpypoBaHue.

YuncneHHoe anddepeHLMpoBaHme.

YucneHHble METOAbI PELUEHUS MMHENHbIX anrebpanvyecknx ypaBHEHUN.

VCTOYHUKM 1 Knaccuurkaumsa BbIMUCNUTENBHBLIX NOrpelHocTen. MNMorpeliHoCTb yHKUMN.
OcobeHHOCTM MaLLMHHOM apudMeTHKU. BnnsHne owmbok OKpyrneHus Ha BbIYMCAMUTENbHbIV NPOLIECC.

A E I N L

YucrneHHble MeTOAbI PeLUEeHUs CKanspHbIX ypaBHeHun. Knaccudmkaums, obnacte npumMmeHeHus,
anropuTMmbl 1 NPeENATCTBUA peanusauumn metogos. MeToasl AeneHunst nononam, NPoCTon ntepaumm u

8. . -
HbtoToHa. CXO,D,I/IMOCTb M OLUEHKM norpeHoCcTn MeTogosB. OcoBGEeHHOCTUN YNCIIEHHOW U nporpaMmmHou
peanusauun meTogoB.

9 lNocTtaHoBKa 3agaun MHTepnonAauunn. I'IOCTpoeHme MHTEepnoNALMOHHOIoO MHOro4neHa.

MHTepI’IOHFlLI,VIOHHbIIZ MHOro4neH J'IarpaH>Ka. norpeUJHOCTb MHTEPNONAUnNN.

10. CxognmocTtb MHTEPNOJNIALMOHHOIO npouecca. JlokanbHas MHTEpnonaunA. I'IOCTpoeHme cxoaduieroca
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MHTEPNONALUMOHHOIO npouecca.

KoHeuHble pa3HOCTM 1 ux cBorcTBa. Tabnuua pasHocten. MHTepnonaumnoHHble popmyrnbl HetoToHa,

11 Beccens n Ctnpnutra.

12 WHTepnonaums cnnanHamu. Kol-mprmposaHme WHTEPNONSALMOHHOro cnnanHa. OnTuManeHbIn cnocob
) NOCTPOEHMs KyOMYeCKoro cnnanHa.

13 MeTog MPOrOHKM peLLeHms NMHENHbIX CUCTEM C TpexamnaroHansHow Matpuuen. MNMpamas n obpatHas
) MPOroHKU. YCTONYMBOCTb METOAA.

14, YucneHHoe nHtepnonvpoBaHune. KsagpaTtypHast dpopmyna. ObLiasi MHTepnonsayunMoHHas kBsagpaTypa v

€€ MOrpeLIHoCTb.

15. KeagpaTypHble doopmynbl HetoToHa-KoTeca, NorpelHocTb U YacTHble criyyau.

16. JlokanbHO-UHTEPNONALNOHHbIE KBagpaTypHble (POPMYIbl M UX NOrPELLHOCTb.

17, CxogmmocTb KBagpaTypHOro npouecca. Teopema 0 HEOOXOAMMbBIX U JOCTaTOYHbIX YCITOBUSAX

CXOOMMOCTKM KBagpaTypHOro npouecca.

KBagpaTypHble (bopmyInbl HauBbICLLErO anrebpanyeckoro nopsaka To4HocTU. Teopema o Bbibope
18. y3noB. MHorouneHsl JlexxaHgpa n nx ceonctea. KeagpaTypHasa dopmyna Naycca. CxogmMmocTb
KBaZpaTypHOro npolecca, NoOpoXAeHHOro KsagpaTypHbiMu dpopmynamu Maycca.

MocTpoeHmne cxoadawmxcs KBagpaTypHblx npoueccoB. Cnocobbl NOBLILLEHNS TOYHOCTU KBaapaTypHON

19. copmynel. MNMpaBuno PyHre. OcobeHHOCTU YMCNEHHOWN 1 NPOrpaMMHON peanusauumn kBagpaTypHOro
npowecca.
20 YucneHHoe gudpdepeHumposaHme. Cnocobbl NOCTPOEHNS CXOAALLMXCH (DOPMYIT YUCTIEHHOTO
) anddepeHUnpoBaHms.
UucneHHble MeToAbl peLleHus nMHenHbIx cuctem. Knaccuyeckas cxema metoga Faycca. Cxema ¢
21. BbIOOPOM rnaBHoro anemeHTa. Mogudukauua metoga Naycca. lNporpammHasg peanvsaumsa metoga

["aycca ¢ BbIGOPOM rnaBHOro anemeHTa.

MeTon npocTon ntTepaumm peLleHns IMHENHbIX CUCTEM, CXOAMMOCTb METOAa, OLLEHKM MOrpeLLIHOCTH.

22. MeToabl Akobu n 3enpens.

BrnivsiHne owimnbkm OKpyrneHma Ha BbIYMCIIUTENBHbIN npouecc npun peweHnn NNHERHbIX cuctem. Yucno

23.
O6yCJ'IOBJ'IeHHOCTVI MaTpuubl. OueHka NOrpeLWHOCTN pelleHnA.

[Ansa oueHnBaHMA pesdynbTaToB 0Oy4eHMS Ha aK3aMeHe UCMOoNb3YTCA cnegyouime
nokasarenu:

1) 3HaHME TeopeTNYECKNX OCHOB;

2) yMeHue peluaTb 3agauu

3) ymeHue paboTaTb C anroputmamMm MeTOA0B U MHAPOPMALIMOHHBIMU pecypcamu;

4) ycnewHoe NpoxoxaeHue TekyLlen atrectauuu.

[Ana oueHMBaHMS pe3ynbTaToB 3K3aMeHa WCMONb3yeTCs wWkKasia: «OTNINYHOY,
«XOPOLLO», «yAOBNETBOPUTENBbHOY», «HEYAOBNETBOPUTENBbHO.

CooTHoLLEeHne nokasaTenen, KpUTEPUEB M LUKanNbl OLEHNBaHUS pe3ynbTaToB 00yyYeHns
nokasaHbl B criegytouien Tabnuue:

YpoBeHb
cchopmmpoBaH
HOCTH
KOMMeTeHUun

KpuTepumn oueHnBaHnsa KoMneTeHuunin LLikana oueHok

Mpn oTBeTe Ha BONPOCHI 3K3amMeHauUMOHHOro buneTta cTyaeHT | lMoBbIWEeHHbIN «OTnnYHO»
NPOAEMOHCTPUpPOBan B MOMIHOW  Mepe:  3HaHWEOCHOB
COCTaBI1eHund KOMMbKOTEPHbIX nporpamm  And pewieHud
TUNOBbLIX MaTeMaTu4eCknx 3agad, MMerLlwmnxca pecypcoB and
peweHna npuknagHblX MmatemMaTuvyeckunx 3apgad CtaHOapTHbIX
nakeToB nporpamMmmHoro obecneyeHus Ona peweHuna TunoBbliX
MaTtemMaTunyeckux 3apgad, BlageHune HaBblkaMW XpaHEeHUd,
nowucka, cbopa, cucTemaTmnsaumu, 06paboTkn n
Mcrnonb3oBaHMsa MHoOpMaLnK.

I'Ipw OTBETE Ha BOMNPOCbI 3K3aMeHaLlWnOHHOro buneta CTyOeHT [ocTaTouHbIn «XOpOLUO»
npoagemMoHCTpupoBan B [ocTaTo4vyHoM mepe. 3HaHWMEeOCHOB
COCTaBlieHNA  KOMMbKTEPHbLIX NporpaMmMm AOna  pelweHus
TUNOBbLIX MateMaTu4yecCkmnx 3agad, MMerLwnxcda pecypcoB ans
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peLLeHns NpUKNagHbiXx MaTemMaTU4ecKkux 3adady CTaHOapTHbIX
nakeToB NPorpaMMHOro obecnevyeHust Ans peLleHust TUNoBbIX
MaTeMaTUYyeckux 3afadv, BrafeHUe HaBblkaMu XpaHeHUs,
noucka, cbopa, cuctemaTmsauum, 0bpaboTku "
ncrnonb3oBaHus MHgopMauun. [onyckaloTcss  oTaenbHble
HETOYHOCTU B OTBETaXx.

lMpn oTBETE Ha BOMPOCHI 3K3aMEHALMOHHOro Guneta CTygeHT
npogemMoHcTpupoBan Ha 6a30BOM YpOBHE 3HaHWE OCHOB
COCTaBJ1eHUd KOMMNbKTEPHbIX nporpamMmm and peweHna
TUNOBbLIX MaTeMaTU4ecKUxX 3ajay, MMerLLNXca pecypcoB Ans
peweHna npuknagHbiX MatemMaTtudyeckunx 3aaad CtaHOdapTHbIX
nakeToB NMporpaMmmHoOro obecneyeHus Ona pelweHna TMnoBbIX
MateMaTn4eCcknx 3aaad, BriageHne HaBblkaMW XpaHeHuA,
noucka, cbopa, cuctemartmsauuu, obpaboTku "
NCMNonb3oBaHusa MHopMaun. Bo3MOXHbI CyLLLECTBEHHbIE NMPO
Genbl B OTBETE Ha OAMH 13 BOMPOCOB Gunera.

[NoporoBbii

«yﬂ,OBJ'IeTBOpVITeﬂ bHO»

HecooTtBeTcTBME YKa3aHHbIM BblLUE Tpe6OBaHI/IFIM.

«HeygoeneTtsoputensHo»
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®opMa KOHTPONIbHO-U3MepUTeNnbLHOro MaTepuana

YTBEPXOAIO
3aB. kacdeapor MaTeMaTM4eCKoro
MOZEeNMpPOBaHNA

Bypnyukas M.LL.
_ . .20__

CneumnanbHocTb: 10.05.04 VIHdopMaLMOHHO-aHanMTM4Yeckne cucTemsl 6€30nacHoOCTH

AvcuunnuHa: YvcneHHble MeToapl
Kypc: 3

®opma obyyeHus: oyHas

Bug atTectauun: npomexyTovHas
Bua koHTpons: ak3ameH

KoHTponbHO-n3aMeputenbHbin matepuan Ne 12

=

KBagpatypHbie chopmynbl HetoToHa-KoTeca, MorpelHoCTb 1 YacTHbIE Criyyau.
2. YucneHHble MeTOAbI peLleHns MMHENHbIX anrebpanvyecknx ypaBsHEHUN.

lMpenopasatensb Kapnosa A.T.

20.3 ®PoHA OLEHOYHbIX cpeacTtB CGHOPMUPOBAHHOCTM KOMMNETEHUMW CTYAEeHTOB,
pekomMmeHAyeMbIW ANns NpoBeAeHUA ANarHOCTUYECKUX paboTt

ﬂepequb 3afaHnNN ONSA OLEeHKU C(*)OpMVIpOBaHHOCTVI KOMnNeTeHUnu:

1. TorpeLwwHOCTb NPU BbIYUCIIEHUN UHTEPMONSALUMOHHOIO MHOFOYfIEHa B TOYKE X 3aBUCUT
OT pacnosioXKeHUs1 3TON TOYKN.
YcTaHOBUTE COOTBETCTBME MEXAY PACMNOSIOXKEHNEM TOYKM U METOAOM MHTEPNONAuuuU, npu
KOTOPbIX NOrpeLHOCTb OyaeT HauMeHbLUEN.

1. x PAOM C HaYanoM oTpe3ka WHTEPMOoNALMK

2. X PSIAOM C KOHLIOM OTpe3Ka WHTEPMNOoMAsLMM

3. x B cepeqvHe OTpeaka MHTepnonaun u |q| < 0,25, rae ¢ = 2= h _ war

4. x B cepeauHe OTpeaka MHTepronsaLMm 1 0,25 < q < 0,75, rae ¢ = 222 h _ war

a)nepsas UHTepnonsUuMoHHaa popmyna HetoToHa
b)BTOpasa nHTepnonsumMoHHasa opmyna HboToHa
C)MHTepnonaunoHHasn gopmyna Faycca
d)uHTepnonsumoHHasa opmyna CtupnuHra
e)uHTepnondaunoHHaa popmyna beccens
f)uHTepnonaunoHHas opmyna JlarpaHxa

PeweHuve:

B 3aBMCMMOCTM OT pacnonoXeHus TOYKM BblGupatloTes criegyrowme MeToabl MHTEPNONAUUK:
1) nepBasa wuHTepnonsumMoHHas dopmMyna HblOTOHa — x paAgoOM C HayvanoMm oTpeska
NHTepnonsumm;
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2) BTOpas uWHTepnonsunoHHas ¢opmyna HbTOHa — x pPSgoOM C KOHLUOM OTpeska

NHTEPNONSALUNK;

3) nHTepnondaunoHHasn dopmyna CTUpnuHra — x B cepeanHe oTpeska UHTepnonsaumm u |q| <
(x—x0)

0,25, rae q = ——,h — war;

4) nHtepnonsumMoHHasa cdopmyrna beccena — x B cepeanHe oTpeska MHTepnonauum n 0,25 <

_ (x—xo)
q=<075roeq= ,h —war.

h

2. ®opmynbl YMCNeHHOro AnddepeHLMpoBaHNA NPUMEHSIOT, Koraa. . ..
PeweHue.
dopMynbl YUCNEHHOTO AMddEPEHUMPOBAHMA NPUMEHSAIOT, Korga TpebyeTca BbIYUCHUTL
Npou3BoOAHbIE OT (PYHKUWMWA, 3adaHHbIX TabnuyHo, WNM Koraa HenocpeacTBEHHOe
AndpdepeHumpoBaHme PyHKUNN 3aTPYAHUTENBHO.

1)TpebyeTcs BbIMUCNNTE NPOU3BOAHBbIE OT YHKUWMWA, 3afaHHbIX TabnuyHo, unu Koraa
HernocpeacTBeHHoe AnddepeHLmpoBaHne OyHKUMM 3aTpyaHUTENBLHO (Npas)

2) onpegenuTb AOMYCTUMYIO MOrpeLHOCTb aprymeHToB Mo [OMNyCTUMOW MOrpeLuHoCTy
dyHKLMN

3)TpebyeTca onpenenuTb NOrPeLHOCTb BbIYUCEHUS NPOU3BOAHBIX

4)TpebyeTcs BbIMMCNNTL 3HAYEHUS (PYHKUUW B NPOMEXYTOYHLIX TOYKaX, NpU 39TOM AaHHas
yHKUMSA 3agaHa B TabnnyHOM BUAE M aHANUTUYECKOE BblpaXkeHne yHKLMU HEN3BECTHO

3. Kak nHa4de HasbiBaloT MeTo HblOTOHA peLleHns ckansipHbIX YpaBHEHUI
1)MeTopg kacaTenbHbIX(Npas)
2) MeToa xopa
3) MeTopq NpOroHku
4) MeTtoa ntepauum

4. KoHe4YHbIMM pas3HOCTAMM NEPBOro Nopsiaka HasbIBatoT. ..
PeweHnue.
KOHEYHbIMM pa3HOCTSIMW MEPBOro nopsiaka HasbiBalT Pa3HOCTbMEXAY ABYMSI COCEAHUMMU
3HaYeHUAMU (PYHKUUKM B y3nax MHTEPNONALUMN.

1)pasHoCcTb Mexay ABYMS COCEAHUMMN 3HAYEHMAMU DYHKLMKM B y3rax nHTepnonsumm (npas)
2)pasHoCTb MexXay ABYMS COCEAHNMU Y3raMn NHTEPNOnsLmm

3)CyMMy [IBYX COCEAHUX Y3I10B UHTepnonaumnm

4)cyMMyaBYX COCEAHUX 3HAYEHMI (PYHKUUKM B y3nax MHTEPNONALMm

5. lMepBbiM 3TanoM peLLeHns CKanspHbIX ypaBHEHUI ABNSETCS:
1)oTaeneHne KopHewn (npas)
2)HaxoxaeHne KOpHSA ypaBHEHUS
3)onpegeneHve NorpeLlHOCTM BblYUCTIEHNIA
4) onpeperneHne cKOPOCTN CXOAMMOCTM MeToAa

6. MpUBNMXEHHBIM YACIIOM a Ha3blBalT YMCIO, HE3HAYNTENBHO OTNMYaOLLNECS OT.....
OTBerT:
TOYHOro

7. Cymma KO3 UUMEHTOB WMHTEPMNONSUMOHHON KBagpaTypHOW (OpMysfibl HA OTpeske
[—1,1] paBHa.....
OtBeT: 2
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PelwweHne:
oA =[dx=b-a=1-(-1)=2.

8. CxogumocTb MeToaa NPOCTON UTepaunn peLleHns ckanspHbIX ypaBHEHUI
nMeeT CKOpPOCTb ...
PelueHne: meToa NpoCTon UTEpaLnn peLLEeHNs CKanspHbIX ypaBHEHUI
MMeeT CKOPOCTb reOMeTPUYECKoN NPorpeccum.
OTBeT: reomeTpUYECKON NPOrPECCUMN.

9. [lonosiHMTe KOHEYHYK pa3HOCTb NepPBOro nopsigka ans yHKuMM 3agaHHon TabnnyHo

2,-6,...
X 1 2 3 4
y 5 7 1 4
OtBeT: 3
PelweHne:

KoHeuyHasi pasHOCTb NEpBOro nopsidka BbIYMCMSETCS BbIYMTAHMEM U3 MNOCMNEAyLEero
3HaYeHNss PYHKUMM NpeablayLero.

7-5=2

1-7=-6

4-1=3.

10.3apgava HaxoxgeHue NpUoNMKeHHOro 3Ha4YeHNa OYHKUMN, 3agaHHON TabnnyHo, B Tex
TOYKax BHYTPW OaHHOro MHTEpBana, rae oHa He 3agjaHa, HasblBaeTcs ...
PelweHue.
3agaya HaxoxgeHwe MnpUBNMKEHHOro 3HayeHust (PyHKuuK, 3agaHHoOM TabnuyHo, B Tex
TOYKax BHYTPWM JaHHOro MHTepBana, rae oHa He 3afiaHa, Ha3blBaeTCa UHTEPNonaunen.
OTBeT: nHTepnonsaumen
Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

|. TecToBble 3agaHus.

1) 3agaHung 3akpbITOro Tuna (Bbloop 0gHOro BapnaHta OoTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHung 3aKpbITOro Tuna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna - ykasaHbl BCe BEPHbIE OTBETHI;

e 3a KaXObll BEPHbIN OTBET cTaBuTCcA 1 6ann, Npu 3TOM 3a Kaxabll HEBEPHbIN OTBET
BbluMTaeTcsa 1 6ann;

e (0 GannoB — He BbIGpaHO HM OAHOIO BEPHOro OTBETA.

3) 3agaHug 3akpbITOro Tmuna (Ha cooTBeTCTBUE):

e 2 6anna - Bce COOTBETCTBMUS OnpeaeneHbl BEPHO;
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e 3a Kaxgoe BEpHOEe COMNoCTaBfieHWE CTaBUTCA KonmMyecTBo ©OannoB, paBHoOe
MakcumanbHoMy (2 6anna), AeneHHOMY Ha KONMYEeCTBO npeasiaraemMbiX B BONpoce
COMNOCTaBlIEHUN;

o 0 6annoB — HM O4HO conocTaBneHne He BblIOpaHO BEPHO.

4) 3agaHug OTKPbLITOro Tnna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

Il. PacyeTHble 3agauun.

1) 3agaHung oTkpbITOro TMna (4mcno):

e 2 6anna - ykasaH BEpHbI OTBET,;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.
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