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1. Koa u HaumeHoBaHMe HanpasneHusa nogrotosku: 01.03.01 MaTtemaTuka

2. NMpodunu noaroToBKMU:

D,M(b(bepeHLl,Maﬂbele ypaBHEHNA, AMHaAMUYECKMe CUCTEMbI N ONTUMalribHOE yrnpaBlieHne

3. Keanudukaums BbinyckHuka: bakanasp

4. dopma obyyeHusa: O4vHas

5. Kachegpa, oTBevarowan 3a peanmsaymio QUCLUNIINHDbI:
Kadegpa matematnyeckoro MogenmpoBaHus

6. CocTtaBuTenb nporpamMmmbl: Kaprnosa AHTOHMHa [eTpoBHa, K.40.-M.H.

7. PekomeHpoBaHa: Hay4HO-MeTOOMYECKMM COBETOM MaTeMaTudeckoro dakynbTeTa,
npoTokosni Ne 0500-06 ot 25.05.2023

8. YueOHbIn roa: 2026/2027 CemecTtpbl.7, 8



9. Llenu 1 3agaun y4eb6HOM ANCLUUNIINHDI:

OBnageHne TeopeTMYEeCKMMM OCHOBaMM M DOPMUPOBAHUE MPAKTUYECKUX HaBLIKOB
YUCMEHHOIO peLleHnst CTaHOapTHbIX 3adad M KOMMNbIOTEPHas peanu3auus anropuTMoB
AN COOTBETCTBYIOLLUMX MaTeEMaTUYECKUX MOAENEN.

10. Mecto y4yeOHOM pAucuMnnuHbl B cTpykType OOIl: yuyebHaa aucumnnnHa
«YucneHHble MeToabl» OTHOCUTCA K obsidaTenbHoM 4Yactm brnoka 1. OucumnnuHbl
(mogynn).

TeopeTnyeckon M MpakTUYECKOM OCHOBOM AN OCBOEHUS y4ebHOW ANCLMNMMHDI
«YuncneHHble MeToga» ABNSAKTCA 3HAHUA, YMEHUSA N HaBblKM CTYAEHTOB, NPUOBPETEHHbIE
B pesynbTtarte M3ydeHUs MaTepuana cregylowmx kypcos: «MaTtemaTuyeckum aHanuay,

«DYHKLUMOHANbHbIA  aHanu3a»,

«ypaBHeHVIFl B YaCTHbIX MPOU3BOAHbLIX»,

«YpaBHeHNA

MatemaTnyeckon pusmkm», « OBbIKHOBEHHbIE AnddepeHumnarnbHble YpaBHEHNS.

11.

HaBbIKK),

nnaHupyemMbiMu

I'InaHMpyeMble pe3ynbTaThbl o6yquM;| no AgucuunriinHe (3HaHMF|, YMEeHUA,
COOTHEeCeHHbIle Cc

pe3ynbTatTamMM  OCBOEHMUS

obGpas3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMU BbiNyCKHUKOB):

Kog | HassaHwe | Kogbl WuaukaTopsl MnaHnpyemble pesynbTaTtbl 00y4yeHus
KOMMeTeH
uun
OlK-1| CnocobeH | OlK- | MNMpumeHsieT 6a3oBble | 3HaTb: 6a3oBble 3HAHMA, MONyyYeHHble B obnacTtu
npumenaTt | 1.1 3HaHWsi, MOMy4YEHHbIE | MaTeMaTUYECKUX U(UNK) eCTECTBEHHBIX HayK;
b B 06nacT | yyers: ncnonbsosath 6a30Bble 3HAHWUS, MOMyYEHHbIE
tbyHpame MatemMaTieckinx B obnactM maremaTuyecKkmx W(Unun) ecTeCTBEHHbIX
HTanbHbIE n(nnw) i
3HaHus, ecTecTBeHHbIX Hayk | HaYKs
Mony4eHH BnapeThb: HaBblkaMK MaTemMaTU4eckoro "
ble B CTaTUCTUYECKOrO MOAENMPOBAHUS MpPU  MOCTPOEHUU
o6nacTu moaenen U3NYECKMX MPOLIECCOB U ABNEHUA 1
MaTemaTm 1cnonb3oBaTb nx B npodeccroHanbHomn
YecKUx ” AesATENbHOCTH.
(vnn) OlK- | OuenwuBaet n | 3HaTb: MeTodbl pelweHuss 3agady B obnacTtu
ectectee | 1.2 copmynupyert MaTeMaTU4eCcKnx n (UNn) eCTECTBEHHbIX HayK;
HHbIX aktyalnbHole " | YMeTb: oueHMBaTb U hOPMYnNMpoBaTh akTyanbHbIe W
Hayk, K inté'f_:\g::: 3HauYMMble NPOBNeMbl MaTeMaTUKU;
:g?g”:;oB (bF;/H,D,aMeHTaJ'IbHOPI BnapeThb: CMOCOBHOCTLIO oueHuBaTb "
npodbecc MaTEMATUKM dopmynunpoBatb § aKkTyanbHble 3agaym
P npodeccuoHanbHON  AeATENbHOCTMH, nNpYHUMaTh
noHalbHo npaBuUrbHOE peLleHMEe Ha OCHOBE TEOPETUYECKMX
4 3HaHWi.
AeSTENBH  MonK- AHanuaupyert n | 3HaTb: MeTOAbl pelleHnsa 3agady npodeccuoHanbHON
octm 1.3 NPUMEHAET HaBblKU | neATenbHOCTY;
BbibOpa METOAOB | YmeTh: aHanManpoBaTh U NPUMEHSTb HaBbIkK BbiGopa
peLIenms safas | yieronos peweHus  3agad  NpodeccUOoHarbHOM
npogeccuoHanbHon _
[ESITENBbHOCTY g | AESATENBHOCTY Ha OCHOBE TEOPETUYECKMX 3HAHWIA;
OCHOBE BnapeThb: HaBblkamMu peLueHns 3apay
TEOPETUYECKUX npodeccuoHarnbHON OeATENBHOCTH.
3HaHWU

12 O6bemM ancumnnuHbl B 3a4eTHbIX eauHuuax/yacax —7/ 252.

dopma NpoMeXyTOYHOM aTTecTaunum —aK3aMeH.

13. Buabl yye6HOM paboThbl:
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TpygoemkocTb(4achl)
Bz yue6Hoit paboTbl Mo cemecTpam
Bcero 7 cemecTp 8 cemecTp
AyanToOpHbIE 3aHATUS 108 56 52
B TOM YuCIiE: nekunmn 54 28 26
npaxkTn4eckmne 0 0 0
nabopaTtopHble 54 28 26
CamocTtoaTenbHas pabota 108 52 56
dopma NpomMexyTo4HOM aTTecTaLmm 36
Uroro: 252 108 144

13.1. CopepxaHue QUCLUMNIUHDI

n/n Peanusauuns
HanmeHoBaHue pasfena
asgena CogaepxaHve pasgena AMCUUNIUHBI ANCLMNINHDI C
p MOMOLLIbIO
ONCUMNIUHBI N
OHIanH-Kypca,
QYMK*
1. Nlekumnn
1. MaTemaTunyeckas obpaboTka akcnepumMeHTanbHbIX https://edu.vsu.r
VICTOUHNKY U AaHHbIX. MeToa HauMEeHbLUMX KBaapaToB. u/course/view.p
2. CnnaviH doyHKLun hp?id=5794
1.1 Knaccudmkaums L
° 3. Mogenu obLen mexaHvKkun CoLWHbIX cped. Teopus
norpeLuHocTemn
nedopmauum
4. Mopenu Yebbllwesa.
YucneHHble - https://edu.vsu.r
1. MeTop oenexus otpeska nonosniam, MeTOZ NPOCTON ;
MeTOAbl peLLeHnst u/course/view.p
1.2 . uTepaumm n metog HbloTOHA. o
HEeNMHENHbIX hp?id=5794
o 2. OueHka NorpeLuHocTy.
ypaBHEHUN
1. MNMocTaHoBKa 3agayn NHTEPNONALUN. https://fedu.vsu.r
MHTepnonaumoHHbIn MHOrouneH Jlarpanxa. PasgeneHHble | u/course/view.p
WHTepnonauns pasHocTW. HTeprnonsuMoHHbIE MHOrouneHsl HeoToHa. hp?id=5794
1.3 anrebpaudeckumn | 2. MHorouneHbl Yebbiwesa. OnTMManbHbIv BbIGOP y3roB
MHOrou4rieHamm NHTEpPNonALMK.
3. Cx0aMMOCTb MHTEPNONSALMOHHOIO npouecca.
4. uTepnonsumsa cnnanHamu. Kybudeckune cnnanHbl.
1. KBagpaTypHasa dpopmyna. O6Liee MHTEpNonsunoHHas https://edu.vsu.r
KBaZpaTypa 1 ee NorpeLlHoCTb. u/course/view.p
2. KsapgpatypHble dpopmynbl HetoToHa-KoTeca. hp?id=5794
14 YuncneHHoe 3. CxogmMocTb kBagpaTypHOro npouecca.
' WHTErpnpoBaHue 4. CxoamMocCTb KBagpaTypHOro npolecca, NopoXaeHHOro
KBagpaTypHbiMK hopmyrnamum [aycca.
5.Cnocobbl NoBbILLEHUSA TOYHOCTY KBagpaTypHon
dopmynbl. [Npasuna PyHre.
1. HekoppekTHOCTb hopMy bl YNCIIEHHOrO https://edu.vsu.r
YuncneHHoe anddepeHunpoBaHms. u/course/view.p
15 anddepeHumpoBa | 2.Cxogdwmecs dopmynbl yncneHHoro | hp?id=5794
Hue anddepeHympoBaHms. Cnocobbl NOCTPOEHNS CXOAALLMXCS
dopmMyn YUCneHHoro anddpepeHumpoBaHms.
1. MeToapl peLleHnst MMHENHBIX CUCTEM. https://edu.vsu.r
MoauduumpoBaHHbin MeToA [Maycca. u/course/view.p
2. MeToa NpOroHKM peLleHnst MMHENHbIX CUCTEM C hp?id=5794
YucneHHble . N o
_ - _ | TpexaunaroHanbHoOM MaTpuLEen. YCTONYMBOCTL MeTOAaA.
1.6 MeToabl IMHEWHON

anrebpsbl

3. MeTtog npoctou utepauuun. loctaTouHble yCcnoBus
CXOOUMOCTM 1M HeobxoaMMble U OCTaTOUHbIE YCINOBUS
cxogmmocTn. MeTog HauckopenLero rpagneHTHoOro cnycka.
MeTop Akobu n 3enpens.
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4. Yucno obycnosneHHocT maTpuubl. OueHka
NOrpPeLLUHOCTU peLUeHNs.

YucneHHole https://fedu.vsu.r
mMeToAbl pewennsa | 1. Mpobnembl COGCTBEHHLIX 3HAYEHWNA. u/course/view.p
1.7 npobnemsbl 2. MeTtogbl Kpbinoea v [laHnneBckoro. hp?id=5794
CODCTBEHHBIX 3. MeTog BpalLeHust 4N CUMMETPUYHBIX MaTpuL.
3Ha4YeHun
1. MeTopg Telnopa pelieHuns 3agaym Kowm gns https://edu.vsu.r
YuncneHHble anddepeHunansHOro ypaBsHeHUs Nepeoro nopsigka. u/coursel/view.p
MeToAbl pewieHusa | 2. MeTog nomaHbIx dunepa. hp?id=5794
18 3agaum Kowwm gns | 3. MeTtogpl PyHre-KyTTbl. OLeHKa NorpeLuHoCTy.
’ 0ObIKHOBEHHbIX 4. 'HTepnonsaunoHHbIn metoa Agamca.
andpdepeHumnans | 5. SKCTpanonaumMoHHbIn MeToa Agamca.
HbIX YpaBHEHWUN 6. YCTOMYMBOCTb M CXOAUMOCTb METOAOB MOSIMHOMMUAILHON
annpokcMMmaumn.
YuncneHHole https://fedu.vsu.r
1. MoHATME O KOHEYHO-Pa3HOCTHBIX MeToAax PeLleHns ;
MeTOAbl peLLeHnst u/course/view.p
1.9 KpaeBbIx 3agay ans Of1Y. o
KpaeBbIx 3agau _ hp?id=5794
2. Annpokcumaums. YctonumocTb. CXoanMOCTb.
ans oy
1. Obwasn cxema meToa CETOK pelLleHus KpaeBblx 3agay https://edu.vsu.r
ana andpdepeHunanbHbIX YpaBHEHNA MaTeEMaTUYECKON u/course/view.p
U3k, hp?id=5794
2. CXxoguMMOCTb pa3HOCTHOW CXeMbI.
MeTtog ceTok 3. AnnpokcMmauus Ha peLueHuu.
pelueHus kpaesblx | 4. YcTtonumeocTb. Teopema dununnosa.
110 3agad anq 5.MeToa KOHEYHbIX 3NIEMEHTOB.
' ypaBHEHWI C 6. PasHocTHble cxembl Ans ypaBHEHWS TennonpoBOAHOCTH
YaCTHLIMU C OHOW NPOCTPaHCTBEHHOW NEPEMEHHOW; SBHbIE U
NpOn3BOAHBIMYU HesiBHblE CXEMbI.
7. PasHocTHas cxema ons ypasHeHui [yaccoHa B
NPSIMOYrONIbHUKE, €€ KOPPEKTHOCTb.
8. MeTogbl pelueHust ceTouHoW 3ajaun [upuxne angd
ypaBHeHu# NyaccoHa.
1. Haunyuwee paBHOMepHoOe NpubnmxeHne yHKUMM Ha https://edu.vsu.r
oTpeske. u/course/view.p
2.EAMHCTBEHHOCTb MHOrOUNIeHa Hamny4wero npubnmxerns | hp?id=5794
HaunyJwee B C.
111 paBHOMepHOEe 3. Cnocobbl nocTpoeHus npubnukeHms 6nmskoro K
' npuénuxeHne Hauny4wemy.
dyHKUMN 4.0OpTOroHanbHble MHOTOYMEHbI.
5. MNpouecc opTtoroHanusauuu LWmnara.
6. PekkypeHTHble opmynbl  Ons  OpTOroHarbHbIX
MHOIQYS1IEHOB.
2. labopaTopHble 3aHATUA
1. MaTemaTuyeckasi obpaboTka akcnepumMeHTanbHbIX https://edu.vsu.r
OaHHbIX. MeTo4 HaMMeHbLUNX KBagpaToB. u/course/view.p
NCTOYHMKN 1 . o
2. CnnaviH dyHKLUun hp?id=5794
2.1 Knaccudunkaums L
3. Mogenu obLuen MexaHUKM CNoLWHbIX cped. Teopust
norpeLLHoCTH
Aedopmaunm
4. Mogenu Yebblwesa.
YuncneHHble y https://fedu.vsu.r
1. MeTog oeneHna oTpeska nononam, MeTog NpocTomn !
MEeTOoAbl peLLeHns u/course/view.p
2.2 o utepaumm n metog HbloTOHa. S
HEeNMHENHbIX hp?id=5794
o 2. OueHka NorpeLLHoCTy.
ypaBHEHUN
1. NocTaHoBKa 3agavm MHTEPNONSALMN. https://edu.vsu.r
MHTepnonsaunoHHbIn MHorouneH Jlarpanxa. PasgeneHHole | u/course/view.p
WHTepnonsauus pasHocTU. HTepnonsaAUMOHHbIE MHOrOYNIEHbl HbloTOHA. hp?id=5794
2.3 anrebpaudeckumn | 2. MHorouneHbl Yebbiwesa. OnTuManbHbIn BbIGOp y3roB
MHOro4rneHamm WHTEepnonsaumu.

3. CxoanMOoCTb MHTEPNONSALMOHHOIO npoLecca.
4. Nutepnonsaumsa cnnanHamu. Kybnyeckue cnnanHbi.
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1. KsagpatypHasa cpopmyna. ObLiee nHtepnonsynoHHas
KBaZpaTypa 1 ee NorpeLuHoCTb.
2.KBagpatypHble popMyrbl HetoToHa-KoTeca.

https://fedu.vsu.r
u/course/view.p
hp?id=5794

24 YuncneHHoe 3. CxogmMMocCTb kBagpaTypHOro npouecca.
' WHTErpnpoBaHue 4. CxoammMocCTb KBagpaTypHOro npouecca, NopoXaeHHOro
KBagpaTtypHbeiMu chopmynamu [aycca.
5.Cnocobbl NOBbILLEHNS TOYHOCTHU KBagpaTypHoWn
dopmynebl. MNpasuna PyHre.
1. HekoppekTHOCTb chopMy bl YNCIIEHHOrO https://edu.vsu.r
YucneHHoe onddepeHUMpoBaHms. u/course/view.p
25 anddepeHumnpoBa | 2.Cxogdaiimecs dopmy-nbl yncneHHoro | hp?id=5794
Hue anddepeHumpoBaHms. Cnocobbl MOCTPOEHMS CXOASALLMXCS
dopmyn YnucneHHoro audgepeHLmMpoBaHus.
1. MeToap! peLleHnst MMHENHbIX CUCTEM. https://edu.vsu.r
MoaudumumpoBaHHbeii MeToA [Maycca. u/course/view.p
2. MeToa NpOroHKM peLleHnst MMHENHbIX CUCTEM C hp?id=5794
TpexamnaroHarnbHOW MaTpuLuen. YCToON4YnBoCTb MeToAa.
YucneHHble _
26 METOb! TMHEHON 3. MeToa npocTon utepaunn. [loctatoyHble yCrnoBus
anre6pbl CXOAMMOCTM U Heobxoaumble M AOCTATO4HbIE yCroBMS
cxoamMocTu. MeTof HauckopenLero rpagueHTHoOro cnycka.
MeTop Akobu n 3enpens.
4. Yucno obycnosneHHocT maTpuubl. OueHka
NOrpeLIHOCTU peLLeHUs.
YuncneHHole https://fedu.vsu.r
mMeTogbl peweHunsa | 1. Mpobnembl COGCTBEHHbLIX 3HAYEHWN. u/course/view.p
2.7 npobnemsl 2. Metogpl Kpbinosa vn [laHunesckoro. hp?id=5794
COBCTBEHHbIX 3. MeTog BpalleHnst AN CUMMETPUYHBLIX MaTpuL.
3Ha4YeHun
1. MeTog Tennopa peweHus 3agaym Kowm ans https://edu.vsu.r
YucneHHble AnddepeHunansHOro ypaBHeHsi NepBoro nopsiaka. u/course/view.p
MeToabl peweHns | 2. Metog nomaHbix dunepa. hp?id=5794
28 3agaum Kowwu ana | 3. MeTtogpl PyHre-KyTTbl. OLeHKa NorpeLuHoCcTy.
’ OObIKHOBEHHbIX 4. HTepnonsaunoHHbIn metoa Agamca.
andbdpepeHumans | 5. QkcTpanonsaumMoHHbI MeTon Agamca.
HbIX YypaBHEHUN 6. YCTOMYMBOCTb M CXOAMMOCTb METOA0B NONMHOMMUANBHON
annpokcMMmaumn.
YuncneHHole 11 https://fedu.vsu.r
. MMoHATNE O KOHEYHO-PA3HOCTHBLIX METOA4AX PeLUeHUs] ;
29 MEeTOoAbl peLLeHns KpaeBbIx 3aaay ans OfY. u/cqur_se/wew.p
Kpaesblx sajad 2. Annpokcnmauus. YcTonumnBocTb. CXoaumMocTb. hp?id=5794
pokcmmay a
ansa Oy
1. ObLwasn cxema MmeToa CETOK peLleHus KpaeBbix 3agay https://edu.vsu.r
ans anddepeHumanbHbIX ypaBHEHUI MaTEMaTUYECKoN u/course/view.p
PUr3nKHN. hp?id=5794
2. CxoanuMOoCTb pa3HOCTHOM CXEMbI.
MeTopn ceTok 3. Annpokcumaums Ha peLleHuun.
pewleHns Kpaesbix | 4. YcTonumBocTb. Teopema dunmnnosa.
210 3agay ons 5.MeToq KOHEYHbIX 311IEMEHTOB.
' YpaBHEHWI C 6. PasHoCTHbIE CXembl ANst YpaBHEHWSI TEMMONPOBOAHOCTM
YacTHbIMU C OQIHOW NPOCTPAHCTBEHHOMN NEPEMEHHON; SBHbIE U
NPOUN3BOLHbIMU HESABHbIE CXEMbI.
7. Pa3HocTHasa cxema ans ypasHeHun [yaccoHa B
NPSIMOYTONbHMKE, €€ KOPPEKTHOCTb.
8. MeTogbl pelleHuss ceTouYHOW 3ajadn [dupuxne ang
ypaBHeHu# NyaccoHa.
1. Hamny4ywee paBHOMepHOe NpubnmxkeHne yHKUMM Ha https://edu.vsu.r
oTpeske. u/course/view.p
HaunyJwee 2.EQMHCTBEHHOCTH MHOTOYNEHa Hannyywero npubnmkenus | hp?id=5794
211 paBHOMepHOEe B C.
npuénuxeHne 3. Cnocobbl nocTpoeHnst NpubnmkeHnsa 6In3koro K
YHKLMM Hanny4Lemy.

4.0OpTOoroHasnbHble MHOTOYSEHbI.
5. MNpouecc opToroHanusaumm Wmngra.
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6. PekyppeHTHble hopMyIbl A51s1 OPTOrOHanbHbIX
MHOIOYNEHOB.

13.2 Tembl (pa3genbl) AUCLUUMIIUHBbI U BUAbI 3aHATUN:

Bugpl 3aHaTUR (4acoB)
Ne HanmeHoBaHue TemMbl
CamocTtoaTenbHas

n/n (pasgena) oucumnmHel JNlexuuy| Mpaktnyeckne [JlabopaTopHbie paBorta Bcero
McTouHmKM n knaccndpumkaumns

1 norpeLlHocTemn 3 0 4 10 17
YucneHHble MeToAbl peLLeHus

2 HENWHENHbIX YpaBHEHWUI 5 0 4 10 19
UHTepnonaums

3 anrebpanyeckumm 5 0 6 10 21
MHOrou4fnieHamm
Hauny4wee paBHomMepHoe

4 nNpubnmkeHne yHKLMKN 4 0 4 10 18

5 YucneHHoe UHTerpupoBaHmne 6 0 6 10 22
YucneHHoe

6 anddepeHumpoBaHme 5 0 4 10 19
YuncrneHHble meToabl

! NMHeHoM anrebpsbl 6 0 6 10 22
YucneHHble MeTOAbI peLLEHUS

8 npobnemMbl COGCTBEHHbIX 5 0 4 10 19
3Ha4YeHUn
YucneHHble MeTOAbI peLLEeHUS
3agayv Kowwn ans

9 OObIKHOBEHHbIX 5 0 6 10 21
AandpdepeHumnanbHbIX
ypaBHeHWI
YuncrneHHble MeToabl peLleHus

10 KpaeBbIx 3agad gna Oy > 0 6 10 21
MeTop ceTok peLueHus
KpaeBbIxX 3agay and

1 ypaBHEHWIN C YaCTHbIMU > 0 4 8 17
NPON3BOLHbIMU
WUToro: 54 0 54 108 216

14. MeToaun4yeckme ykasaHus ans ob6y4aroLmxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI

OcBoeHne aucuMnnuHbI nNpeanonaraeT He TOSNbKO o0bs3aTenbHoe noceleHne
o0yyaloLnMCHa ayauTOPHbIX 3aHATMI (NabopaTopHbIX 3aHATUN) U aKkTUBHYHO paboTy Ha
HWX, HO U CaMOCTOATENbHYHO Yy4eOHY0 OeATENbHOCTb, Ha KoTopyto oTBoanTca 108 4acos.

CamoctoaTenbHass yd4ebHas  OeATenbHOCTb  CTYOEHTOB N0 AUCUUNSINHE
«YuncneHHble MeToabl» nNpegnonaraeT BbIMOIHEHNE cneayownX 3adaHnin:

1) camocTtoaTenbHoe wu3ydyeHne y4ebHbiXx MaTtepuanoB no pasgenam 1-11 ¢
NCNONMb30BaHMEM OCHOBHOM UM  [OMOSHUTENbHOW  NuTepaTypbl, WHGOOPMALMOHHO-
CMpaBOYHbIX U MONCKOBbLIX CUCTEM;

2) NoAroToBKY K TEKyLWMM aTTecTauusimM: BbINOfIHEHME NnabopaTopHbIX 3agaHui no
NnouncKky Heobxoanmblx Ans paboTsl B ayauTopum maTtepuanos B IHTepHeTe.

Ocoboe BHMMaHMe obyyaloLmMXCsl HanpaBnseTcss Ha OCBOEHWE MNPaKTUYECKUX
METOAOB YNCIIEHHOTO andcepeHumpoBaHns, WHTErpMpoBaHus, peLlueHns
anrebpaundeckux, auddepeHumanbHbIX W UHTErpanbHbIX ypaBHeHUN. KayecTBeHHoe
BbiNofHeHWMe nabopaTopHbix paboT nogpasymeBaeT MNOSIHOLUEHHOE U3YyYeHne U
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MaKcMManbHOEe UCMNOofb30BaHME BCEX NpefoCTaBeHHbIX 00yyatowmmMmesa NHOpPMaLNOHHO-
KOMMYHWKaLMOHHbIX pecypcoB. [puopuTteTHon saBnsetca pabota C¢ obLieaoCTynHbIMU
COBPEMEHHbIMM NakeTaMmmn NporpaMmm.

Bonpocbl NeKkumoHHbIX 1 nabopaTopHbIX 3aHATUMIA OBCYXOAlTCA Ha 3aHATUAX B
BMOE YCTHOro onpoca — uWHAMBMAYyanbHOro u poHTanbHoro. [lpyM nogrotoBke K
NEKLUMOHHbIM 1 NnabopaTopHbIM 3aHATUS O0By4YaloLWMMCA BaXXHO NMOMHUTb, YTO MX 3ajada,
OTBEYask Ha OCHOBHble BOMPOCblI MfaHa 3aHATUS W OOMNONHUTENbHbIE  BOMPOCHI
npenogasarterns, nokasaTb CBOW 3HAHUSA U KPYrosop, yMeHue form4yeckn NocTpouTb OTBET,
BNageHne maTteMaTuyeckum annapatom U WHbl€ KOMMYHUKATUBHbIE HaBbIKW, yMEHWEe
OTCTamBaTb CBOK MNpodeccuoHanbHyo nosuumnio. B xoge yCcTHOro onpoca BbISIBASAKOTCA
Aetanu, KoTopble MO KakMM-TO NpUYMHaM oKasanucb HeOOCTAaTOYHO OCMbICIEHHbBIMU
cTygeHTamn B Xofe Yy4ebHbiXx 3aHATMA. TeM camMbiM OrMpocC BbINOSMHAET BaXKHeWulwue
oByyaroLLyto, pa3BMBaIOLLYHO M KOPPEKTUPYHIOLLYO PYHKLMKN, NO3BONSAET CTyAeHTaM y4ecTb
HegopaboTkn N n3bexatb UX Npu NOAroTOBKE K MPOMEXYTOYHbBIM aTTecTauusm.

Bce BbiNonHsemble CTygeHTaMyM CaMOCTOSTENbHO  3agaHusa  (BbIMOMHEHME
KOHTPONbHbIX U nabopaTopHbix paboT) nognexaTr nocrneaylwen npoBepke
npenogaesatenem. PesynbTaTbl TEKyLMX aTTeCTaUun yYMTbiBaOTCA npenogasaTenem npu
npoBeaeHM MPOMEXYTOYHOM aTTecTaumu.

B cnyyae  HeobxogMmocTM  nepexoga  Ha  OUCTAHUMOHHBLIA  PEXUM
obyyeHuancnonb3yeTcs 9NEKTPOHHbIN KypcC «YncneHHble mMeToabI»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha noptane «ONEKTPOHHbIN
yHuBepcuteT BlY».

15. MNepeyeHb OCHOBHOM U [ONOJIHUTENBLHOMW NUTEpPaTypbl, PECYpPCOB WHTEpPHET,
Heob6XoAUMBIX ANIA OCBOEHUA AUCLIUNIIUHDI

a) OCHOBHas nuTepartypa:

Ne n/n McToYHMK
Baxsanos H.C. YucneHHble metogbl: y4eb. nocobue / H.C. baxsanos, H.IN. XKnakos, .M.
1 Ko6enkbkos; MI'Y M. M.B.JTomoHocoBa — 6-e nsg. — M.: BuHowm, JlabopaTtopus 3HaHun 2008. — 637 c.

(Bce nNpegplgyLime usgaHus).

Oemunposuy B.T1. OcHOBbI BblMMCANTENBHON MaTemMaTuku: y4eb. nocobue/ B.1. Oemngosuy, N.A.
MopoH, — 6-e usg. — CI16.: Jlanb, 2007. — 664 ¢ (BCce npeablgyLine n3gaHus).

0) pononHuTenbHasa nUTepartypa:

Ne n/n NcTouyHuK

3 Baxsanos H.C. YucneHHble MeTopbl B 3agadax v ynpaxHeHusx: yueb. nocobue / H.C.baxsanos,
A.B. NNanuH, E.B. YmxoHkoB; noa Bea. B.A. CagoBHu4yeBa. — M.: Bobicwas wkona, 2000. — 190 c.

B)MH(pOpMaLMOHHbIE 3aNeKTPOHHO-06Gpa3oBaTenbHble pecypchbl (oduumnanbHbie pecypcbl UHTEPHET) :

Ne n/n Pecypc
ApywaHsH O.B. YucneHHble pelleHUss UHTerpanbHbIX ypaBHeHWn Metognom ksagpatyp / O.b.
4 ApyLUaHSH. - HAMBL MITY- WHTepHeT pecypc:http://num-

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

ApywaHsaH O.B. Pewenune 3agaun Kowwn ons obbikHOBEHHbIX AndydepeHumnanbHbix ypaBHeHuin/ O.b.

5 ApyLuaHsiH, C.0. 3aneTkuH. - HUMBL, MIY- NHTepHeT pecypc:http://num-
anal.srcc/msu.ru/meth _mat/prac_qdf/page 27/htm .
6 MpuknoHckm B.U. YucnenHble metoabl / B.W. TMpuknoHckmi. — MIY ®usdak. — WHTepHeT

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

TeipTeiwHMkoB E.E. Metogbl uncnenHoro aHanusa / E.E. TeipTeiwHukoB. — UBM PA. — UHTepHeT

7 pecypc:http://window.edu.ru/ window/library?p rid=39142 .

8 ObC «YHuBepcuTeTCcKas 6ubnmoTeka OHMarH»: obpasoBaTernbHbIf pecypc:
<URL:http://www.biblioclub.ru>.

9 HayuyHas3oHanbHass 6ubnuorteka BOpOHEXCKOro rocygapCTBEHHOIO yHMBepcuTeTa : ONEKTPOHHbIN

katanor : https://www.lib.vsu.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
http://www.lib.vsu.ru/)

16. NepeyeHb y4ebHO-MeTOAMYECKOrO 0b6ecnevyeHnsA ANA CaMoCToATENbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHuKu, Memoduyeckue yKalaHusi no 6bIrOIHEHU
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n McTOYHMK
BaxsanoB H.C. YucneHHble meTogpl: y4ed. nocobme / H.C. Baxeanos, H.M. >Xugkos, .M.
1 Kobenbkos; MI'Y um. M.B. JlomoHocoBa — 6-e n3a. — M.: buHowm, JlabopaTtopus 3HaHumn 2008. — 637 c.

(BCe npegblgyine nsgaHus).

HOemungoeny B.IM. OcHoBbI BblMMCIIMTENbHOM MaTeMatuku: y4eb. nocobue/ B.IM. Oemngosuy, U.A.
MopoH, — 6-e n3g.- CI16.: Jlanb, 2007. — 664 ¢ (Bce npegblaylune nsgaHus).

BaxeanoB H.C. YncneHHble mMeToabl B 3agadax M ynpaxHeHusix: y4eb. nocobue / H.C. baxsanos,
A.B. JlanuH, E.B. YmxoHkoB; noa Bea. B.A. CagosHunyeBa. — M.: Bbiclias wkona, 2000. — 190 c.

ApywaHsH O.B. YucneHHble pelleHuss uHTerpanbHbiX ypaBHeHWn Mmetogom ksagpatyp / O.b.
4 ApyLiaHsiH. - HUMBL, MIY- WHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_qdf/page 24/htm .

ApywaHsH O.B. Pewenune 3agauun Kowwm ans obbikHOBEHHbIX AnddepeHumansHbix ypasHenun / O.6.
5 ApyLiaHsiH, C.0. 3aneTkuH. -  HWMBL MITY- WHTepHeT  pecypc: http://num-
anal.srcc/msu.ru/meth _mat/prac_qgdf/page 27/htm .

MpuknoHckui B.N. YucneHHble metoabl / B.W. MpuknoHckuin. — MI'Y ®uscak. — MHTepHeT pecypc:
http://num-anal.srcc/msu.ru/meth _mat/prac_gdf/page 23/htm .

TeipTeiwHMkoB E.E. MeToabl yncnenHoro ananusa / E.E. TeipTeiwHmkoB. — UBM PA. — UHTepHeT
pecypc: http://window.edu.ru/ window/library?p_rid=39142 .

17. ObpasoBaTtenbHble TEeXHOJIOrMWU, UCNONb3yeMble NpU peanusauum y4ebHOMU
AUCUMNINNHBLI, BKMOYas AUCTaHUMOHHbIe obpa3soBatenbHble TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe 0by4YeHue):

Mpn peanuaauumn AUCUMNIMHBI MCNONb3YylOTCA cnegyowme obpasoBaTenbHble
TEXHOMOrnN: JOrM4eckoe MOCTPOEeHUe AUCUUNIUHBI, YCTAHOBMEHWE MEeXNpeaMeTHbIX
cBA3en, obO3HayeHMe TeopeTU4ecKoro M MpPakTUYEeCKOro KOMMOHEHTOB B Yy4eOHOM
mMaTepuarne, akTyanusaumsi IMY4HOro n y4ebHo-NpodeccnoHanbHOro onbiTa obyyaroLmxcs,
BKMOYEHNE 3M1EMEHTOB ANCTAHLUMOHHBLIX 06pa3oBaTeNibHbIX TEXHONOMMNA.

B npaktnyeckom 4Yactu Kypca WCNONb3yeTcsa CTaHAapTHOE COBPEMEHHOEe
nporpamMmmHoe obecneyeHne NepcoHanbHOro KOMNbTEpa.

B uactm ocBoeHuss wmaTepuana NeKUMoHHbIX U nabopaTopHbIX  3aHATUN,
CaMOCTOATENbHOMW paboTbl MO OTAENbHbIM pas3genam  AUCUMMAMHBLI,  NPOXOXAEHWUS
TEeKyLen N NPpoMeXyTO4YHON aTTecTaumm MOXeT MPUMEHSTbLCA ANEKTPOHHOE obyyeHue u
ANCTaAHUMOHHbIE OobpasoBaTefibHble TEeXHOMOrMM, B  YaCTHOCTWU,3MNEKTPOHHbIA  KypC
«YucnenHble metoabi» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane
«ONEKTPOHHbIN yHMBepcuTeT BITY».

18. MaTepnanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUNIINHDI:

YyebHas aygutopusa: cneumannanpoBaHHas mebernb.

KomnbloTepHbI  Knacc: cneuynanuanpoBaHHass Mebenb, MapkepHas [ocKa,
nepcoHarnbHbIE KOMMbIOTEPBI.

MepeyveHb HeobxoanMMOro nporpammHoro obecneveHus: Ubuntu (6ecnnaTtHoe n/unm
cBobogHoe MO, nuueHsuns: https://ubuntu.com/download/desktop);VisualStudioCommunity
(6ecnnatHoe n/nnm cBobogHoe Mno, nuueH3nsa
https://visualstudio.microsoft.com/ru/vs/community/);MATLABClassroom
(cybnuueH3noHHbIN KOHTpaKT 3010-07/01-19 oT 09.01.19);LibreOffice
(GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe n/unu ceobogHoe MO, nuueH3us:
https://ru.libreoffice.org/about-us/license/);Lazarus (GNULesserGeneralPublicLicense
(LGPL), ©ecnnatHoe w/unn cBobogHoe 10, numueHsumsa:  https://www.lazarus-
ide.org/index.php);FreePascal (GNUGeneralPublicLicense (GPL), 6ecnnatHoe wu/unu



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
https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-us/license/
https://www.lazarus-ide.org/index.php
https://www.lazarus-ide.org/index.php

csobogHoe
(MozillaPublicLicense
https://www.mozilla.org/en-US/MPL/);Maxima (GNU General
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Mno, NNMUEeH3ns:

(MPL), 6ecnnaTtHoe

n/mnu

Mo,
Public Lic

https://www.freepascal.org/fag.html);MozillaFirefox
cBobogHoe

NNUEH3Nns:
ense (GPL),

oecnnaTtHoe u/unu ceobogHoe MO, nuueHsns: http://maxima.sourceforge.net/fag.html).

19. ®oHA OUEHOYHbIX CPEeAcTB:

19. OueHou4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

coepXXaHmem cneayrwmx pasgenos gUCUUMITAHBILL

MopsiAoK OLEeHKM 0CBOEHMS obyvatowmnmmncs y4ebHoro matepurana onpeaensieTcs

NHaunkaTop(bl
rll\}gn HaumeHoBaHWe pasgena gucumnnnmHbl (Mogynsi) Kou“sl”ﬂ‘(e;;aH Q%ngﬂzaﬂ”) OLlng):TI-éI;eCPe
1.1. icTo4HMKM 1 KnaccudmKaLmsa NorpeLLtHocTy. OlMK-1.1, KoMnnekT
1. | 1.2. YncneHHble MeTOAb! peLleHNst HENTMHENHbIX OrnK-1 OnK-1.2, nabopaTopHbIX
YPaBHEHUN. OnMK-1.3 3agaHmn Ne 1,2
1.2. YucneHHble MeTOAbI PELLEHUS HENTMHENHBIX <
YpaBHEHMUIA. OMIIeKT
2 1.3. Hamnyuywee paBHOMepHoe npubnmxexune OrK-1 OTK-1.1, nabopatopHLIX
OrK-1.2 3agaHun Ne
PyHKUNN. o 2.3.6
1.6. YucneHHble MeToabl NMHENHOW anrebpbl.
1.2. YncneHHble MeTOAbl peLleHNs HENTMHENHbIX OmnK-1 OlMK-1.3
YpaBHEHUN. Komnnekr
3 1.4. YucneHHoe nHTerpnpoBaHue. nabopaTopHbIX
1.8. YncneHHble MeToabl pewleHns 3agaydm Kowm 3agaHun Ne
ANnsi 06bIKHOBEHHbIX AuddepeHumnanbHbIX 4,2.8
ypaBHEHUN.
1.3. Hanny4ywee paBHOMepHoe npubnmxeHune OlK-1 OrkK-1.1 Komnnekr
yHKLMUN. nabopaTtopHbIx
4 | 1.5. YucneHHoe guddepeHLMpoBaHme. 3agaHuin Ne
1.10. MeToA ceToK peLLeHns KpaeBbiX 3adad ans 3,510
YPaBHEHWUI C YaCTHbIMW NPOU3BOAHBIMMU.
1.5. YncneHHoe andpdepeHumnpoBaHme. OriK-1 OrK-1..1, Komnnekr
5 1.6. YncneHHble MeTOAbl NTIMHENHOW anrebpbl. OrK-1.3 nabopartopHbIX
3agaHun Ne 5,6
1.4. YucneHHoe MHTerpMpoBaHue. OriK-1 OrliK-1.1, Komnnekr
6 | 1.7. YncneHHble MeToabl peLleHms npobnemsbl OlK-1.2 nabopaTopHbIX
COBCTBEHHbIX 3HAYEHWIA. 3anaHuii Ne 4,7
1.7. YncneHHble MeTOAbI peLleHns Npobnemol OriK-1 OrliK-1.1, Komnnekr
CODBCTBEHHbIX 3HAYEHUN. OrnK-1.3 nabopaTopHbIX
7 | 1.8. YucneHHble meToabl pelleHns 3agayumn Kowum 3apaHuii Ne 7,8
Onst 06bIKHOBEHHbIX AuddepeHumnanbHbIX
ypaBHEHUN.
1.9. YncneHHble MeToapbl peLleHns KpaeBblX OrikK-1 OrlK-1.1, Komnnekt
8 3agay gna OfY. OlnK-1.3 na6oquopr|x
1.10. MeTop ceTok peLleHNs KpaeBbixX 3aday ans 3apaHnid Ne 9,10
YPaBHEHWUN C YaCTHbIMW NPON3BOLHbIMMU.
1.9. YucneHHble MeToabl peLleHns KpaeBblX OriK-1 OrlK-1.1, Komnnekr
3agay ana O4Y. OnMK-1.2 nabopaTopHbIx
1.10. MeTopq ceToK peLleHus KpaeBbix 3aday ans OlMK-1.3 3afaHni Ne 8,
9 | ypaBHEHUN C YACTHBIMU MPOU3BOAHBLIMMU. 9,10
1.8. YucneHHble meToapl pewleHns 3agadn Kowm
Onst 06bIKHOBEHHbIX AuddepeHumnanbHbIX
YPaBHEHUN.
MpoMexyTouHas aTTecTauus Mepeyerb
BOMPOCOB K
dopma KOHTPOMs — 3K3aMeH aK3aMEHY



https://www.freepascal.org/faq.html
https://www.mozilla.org/en-US/MPL/
http://maxima.sourceforge.net/faq.html
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20 TunoBble OLEHOYHbIe cpeaAcTBa U MeToAMYeCKUe mMaTepuanbl, onpegenswowme
npouenypbl OLeHUBaHUA

20.1 TeKywWMI KOHTPOSb yCNeBaeMoCTH

Tekywas aTtTectaumsa npoBOAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekylieun
aTTectaumm obydarowmxca no nporpaMmmamM Bbiclero obpasoBaHusi BopoHexckoro
rocygapCTBEHHOro yHMBepcuTeTa.

Tekyllas aTTectaums NpoBOANTCA B (hOpPME KOHTPOSbHbIX paboT 1 fiabopaTopHbIX
paboT, cogepxaHue KOTOpbIX nNpuBeAeHO Hwke. B xoge KOHTponbHOM paboThbl
obyvatowemycs Bbligaetca KMM ¢ npaktuyeckum nepevHem 3agaHui n npegnaraeTtcs
pewnTb [AaHHble 3adaHus. B xoge BbINOMHEHWA 3agaHUM  Henb3s  Nofb30BaTbCA
cpeacTBaMu CBA3M (BKMovasi ceTb VIHTepHeT) M NiobbiMM NeyYyaTHbIMU MaTepuanamu,
orpaHuyeHue rno BpeMeHn — 60 aCTPOHOMUYECKNX MUHYT.

Mpy Tekywem KOHTpONe YpOBEHb OCBOEHUS y4YebHOW AUCLMNIIMHBLI U CTeneHb
ChOpMMPOBAHHOCTU KOMMNETEHUMN ONPeaeniatoTCA OLEHKaMM «3a4TeHO», «He 3a4YTeHO».
Kputepun oueHnBaHus pesyrnbTaTtoB 00y4yeHns nNpu TeKyLLen aTTecTaumm.

KoHTponbHasa pa6boTta Ne 1

1. Obwas cxema MeTOAOB pelleHna KpaeBblXx 3ajad nna  guddepeHumanbHbIX
ypaBHEHNN MaTeMaTU4eCKon on3nKn. PasHOCTHbIE CXEMBbI.

o - o 2 —
2. HailTy HauMeHbLUMIA NONOXWUTENbHbIA KOpeHb ypaBHeHust X~ +Inx—4 =0 ¢ toyHocTbl0
— -5 o
£ =10"" meTogoM NpocTbix MTEpaLWii.

KoHTponbHasa paboTta Ne 2
1. YncneHHble MeToAbl PeLLIEHNA UHTErpanbHOro ypasHeHus ®pegronbma 2-ro poaa.

2. Hantu cobcTBEHHbIE 3HA4YeHUss maTpuubl MeToaom Kpbinosa:

4,4578 1,2158 0,0322 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

KoHTponbHasa paboTta Ne 3
1. MeToa ceTok Ans annMnTUYECcKOro ypaBHEHWS.

2. PewnTb cnctemy MeToom rnpocTbiX UTepayunm:

4,4578 1,2158 0,0322 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
BbIluncnnTh 3HaueHne dyHKLmK sin(x) no copmyne Teiinopa ¢ TourHocTeio € =107, € =107,
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NabopaTopHasn paboTa Ne2

. . y 5
HaiiouTe HauMeHbLIMI NonoXuTenbHbI kopeHs ypasHenns f(X) =0 ¢ Tounocteio & =10
MeToAamMm AeneHns nononam, NpocTbiX UTepauuii n HeloToHa.

NabopaTopHasn pa6oTta Ne3

C nomoLblo MHTEPNONSAUMOHHBIX MHOrodneHoB HbeioToHa, CtupnuHra u beccena HanmguTe
3HaveHue pyHkumm f(x), 3agaHHoM Tabn. 1, B ToYKax Xi, Xz, X3 (Tabn. 2). C nomoLLbio cnnamH-
WHTEPNONAUUM HanauTe 3HayYeHne JaHHON PYHKLUUN B TOYKE Xa.

NabopaTopHasn pa6oTta Ne4
b

3apaHue. BbluvcnuTb MHTerpan jf(x)dx C TOYHOCTblO & =1075, ncrnonb3ys npasuio
a

CumncoHa M cocTaBHylO KBaapaTypHyto dopmyny [aycca c¢ natbio  y3namu. OueHuTb

MOrPELLIHOCTb UCMONb3yeMblX KBagpaTypHbIX OPMYN U onpeaenvTb YMCNO YaCTUYHbIX

OTpe3KoB pa3bueHusi, HeobxoauMMoe nAnst AOCTMKEHMSI 3a4aHHOW TOYHOCTU  BbIYUCIIEHUS

WHTerpana.

NabopaTtopHasa pa6oTta Ne5

Ons sapanHbix K P meTogom HeonpegeneHHbIX KO3MMOULMEHTOB MOCTPOUTL DOpMYyny

k
YMCIIEHHOTO AU PEPEHLMPOBAHIS, anNpoKCUMMpyoLLylo | ( )(X) c nopsigkom h*.

NabopaTtopHas pa6oTta Ne6

. . . -6
HaiiouTe pelueHue cucTeMbl NMHeHbIX ypaBHeHuii ¢ TouHocTblo € =107 metopamu Maycca,
npocTon utepauuu n 3enagens.

Na6opaTtopHasa pab6oTta Ne7

Hantn Bce COBGCTBEHHblE 3HA4YeHUs MpensioKeHHOW MaTpuubl pasmepoMm 4x4 metogamu
BpaLleHus, daHnnesckoro, Kpbinosa.
JNlabopaTopHasn paboTta Ne8

Hangute Ha oTpeske [0,1] peweHne 3agaun Kowm ana cuctembl OObIKHOBEHHbIX
anddepeHumnanbHbIX ypaBHEHWUI

% = 1,(%, y,(x), y,()),

(?ZILXZ = fz(x’ yl(x)’ yz(x))1 yl(o) = Yio: Y2 (O) =Y
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-4
¢ TouHoctblo € =107" | meTopamu PyHre-Kytta, Agamca-balwudgopTta 4eTBepToro nopsigka u
NPOrHo3a-koppekuun (Mcnonb3ysa ans nporHosa anroputm (37) n Koppekummn — metog Agamca-
MynToHa 4yeTBepTOro nopsigaka).

NabopaTopHasn pa6oTta Ne9

ou o
1. PewwnTb cMewaHHyo 3agady Ans ypaBHEHUst TEMMONPOBOAHOCTU E = F C Ha4yarnbHbIM
X
ycnosuem u(x,0)=f(x), 0 <x <1, 0<t<01.
2. Hantu pewenune 3agaumn Oupuxne B kBagpaTe cO CTOpoHOW 1 Onsi ypaBHeHus Jlannaca ¢
KpaeBbiMn ycnoeuamu Buga u(0,y)=fl(y), u(l,y)=f2(y), u(x,0)=f3(x), u(x,1)=f4(x), (

0<y<10<x<1).

Na6opaTtopHas pa6oTta Ne10

PelueHne nHTerpanbHoro ypasHeHnss ®pearonbma BTOPOro poaa MeToA0M MeXaHUYeCKMX
KBagpaTtyp, ANs 3a4aHHOro Konm4yecTBa y3rosB.

[Ana oueHkn pesynbTaTaBbINOMHEHUS KaXaonW nabopaTopHOM M KOHTPOSbHOM
paboTbIMCNONbL3YTCA CreayLlne nokasamernu:
1. 3HaHMEOCHOB COCTaBIIEHUS KOMMbIOTEPHLIX MpOrpaMm Ans peweHus TUMNOBbIX

MaTeMaTu4yecknx 3agau;

2. 3HaHMeuMeLMXCa PeCcypCcoB ANS peLleHns NpuKnagHbiXx MaTeMaTU4ecKnx 3agau;

3. yMeHue u1cnonb3oBaTb CTaHAAPTHble MNakeTbl MpPOrpaMMHoOro obecneveHust Ons
peLLeHnst TUNOBLIX MaTeMaTUYEeCKMX 3aday;

4. BnageHue HaBblkaMu XpaHeHusi, noucka, cbopa, cucrtemaTtudaumm, obpaboTkm u
Ncnonb3oBaHus MHopmaumn.

[ns oueHMBaHMs pesynbTaToB Kakaow nabopaToOpHOM M KOHTPONbHOW paboTbl
NCNONb3yeTCs WKasa: «3a4TEHO», «HEe 3a4TEHOY.

CooTHOWeEHNEe nokKasaTenen, KpuUTepueB W LWKamnbl OUEHUBaHUS pe3ynbTaToB
o0y4eHna nokasaHbl B cnegytowien tTabnuue:

YpoBeHb
Kputepum oueHnBaHns KOMMNETEHLUNA CchopmMMpoBaHHOCTHU
KOMMAeTeHUNN
Mpu BbINONHEHUN NaboPaTOPHOW NN KOHTPOMbHOW paboTbl CTYAEHT HocTtaTouHbIn 3auTeHo
npoAemMoHCTpupoBan B [OOCTaTOMHOW  Mepe:  3HaHWEeOCHOB YPOBEHb
COCTaBMEHUSA KOMMbIOTEPHbLIX MNPOrpaMm AN peLleHns TUMOBbIX
MaTeMaTu4ecKux 3ajay, MUMEKLUXCH pPecypcoB Ans pelleHud
NpUKNagHblX MaTemMaTuyeckux 3ajad, YMeHue WCMNonb3oBaTb
CTaHOapTHble MakeTbl NPOrpamMHOro obecneveHust ons peLleHust
TUNOBbIX MaTeMaTuyeckux 3ajay, BnaJeHwe HaBblkaMu XpaHeHWs,
novcka, cbopa, cucrematusauuu, 06paboTkM M UCNONbL30BaHUSA
MHdOpMaLn.

Mpu BbiNONHEHUN NabopaTOPHOWN UMK KOHTPOSbHOW PaboTbl CTYAEHT - He
He npoAeMOHCTpupoBan B [OCTAaTOMHOM Mepe: 3HaHWEeOCHOB 3a4TeHo
COCTaBMEHNSA KOMMbIOTEPHLIX NPOrpaMm AN pelleHns TUMoBbIX
MaTeMaTuyecKux 3afay, MMEKLWUXCH pPecypcoB ANs  pelleHus

LLkana
OLEHOK
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NpUKNagHblX MaTtemMaTuyeckux 3agad, YMeHuMe WUCMOoMb30BaTb
CTaHOapTHble NakeTbl MporpamMHOro obecneyeHus Ans pelueHus
TMMNOBLIX MaTemaTMyecKkMx 3adad, BnageHue HaBblKaMy XpaHeHwUs,
novcka, cbopa, cucrematusauuu, 06paboTkm M UCNONb30BaHWA
MHdOopMaLInK.

20.2 NMpomexyTouyHasa aTrecTaums

MpomexyToyHas aTtTecTaumMs NO OUCUMMNIMHE ocyulecTBnsieTcas B copme

cobecenoBaHNs MO 3K3aMEHAUMOHHbIM OBunetaMm C MNOMOLLUBID HWKEe NPUBEAEHHbIX
OLIEHOYHbIX CpeacTB (NepedeHb BOMPOCOB K 3k3aMeHy). B 6Guner BkniovalwoTcs ABa
TeopeTU4ecknx Bonpoca.

I'IepetleHb BOMPOCOB K 3K3aMeHYy:

NeNe TeMbl K NPOMEXYTOYHON aTTecTaunn (aK3aMeHy)
n/n
1. [MoHsATME NorpeLHocTen.
2. YuncneHHble MeTOAbI PELLEHUS CKaNsAPHbIX YPaBHEHWN.
3. MHTepnonsaums anrebpanyeckuMmy MHorodnieHamu. CnnanH-nHTepnonsaums.
4. YuncrneHHoe UHTerpupoBaHme.
5. YuncneHHoe anddepeHumpoBaHme.
6. YuncneHHble MeToabl peLleHns NMHEeNHbIX anrebpanyeckux ypaBHEHUN.
7. YuncneHHble MeToabl pelleHns npobnembl COBCTBEHHbBIX 3HAYEHUN.
8. YuncneHHble MeToabl pelleHns 0BbIKHOBEHHbIX AndpepeHLmManbHbIX YyPaBHEHUIN.
9. YuncneHHble MeToAbl peLleHNs YPaBHEHUIN C YaCTHbIMU NPOU3BOAHBIMU.
10. YuncneHHble MeTOAbI PELLEHUS MHTErpanbHoro ypasHeHus Ppegronbma 2-ro poaa.
11 MCTOUHMKM 1 Knaccnmkaumnsa BbIMUCIINTENBHLIX NorpelHocTen. MNMorpelHocTb PyHKUUN.
) OcoBeHHOCTU MaLLUMHHON apudMeETHKN. BnnsaHWe owmboK OKpYrneHms Ha BblYUCINTENbHBIN NpoLecc.
YuncneHHble MeTOAbI peLleHns ckanspHbIX ypasHeHun. Knaccudumkaums, obnacte npumMmeHeHus,
12 anropuTMbl 1 NPENATCTBUSA peanusauun metogos. Metoabl AeneHns nononam, NpocTon urepauum
‘ HbloToHa. CXoaMMOCTb 1 OLEHKM NorpewiHocTn MeTogoB. OCoB6eHHOCTU YNCIIEHHON 1 NPOrpaMMHOMN
peanvsauun MeToioB.
13 lMocTaHoBKa 3agayn nHTepnonsaumun. lNMoctpoeHne NHTEPNONALMOHHOIO MHOTOUNEHa.
' MHTepnonsumMoHHbIn MHorouvneH Jlarpanxa. MNorpelHocTs MHTEPNONALUn.
14. MHorouneHsl YebbiweBa 1 nx ceorictBa. OnTMManbHbIv BbIGOP Y3M0B MHTEPNONALUN.
15. CxoanMMocCTb MHTEpPNonAUMOHHOro npouecca. JlokansHasa nHTepnonsaums. NoctpoeHune cxoasLwerocs
WHTEPNONALUMOHHOrO npotiecca.
16 KoHeuHble pa3HOCTM 1 nx cBoKCTBa. Tabnuua pasHocTel. MiHTepnonsaunoHHble hopMysbl HbloToHa,
' Beccensa n CtupnuHra.
17, PasgeneHHble pasHOCTU N X CBOWUCTBA. VIHTepnonsauuoHHas dopmyna HetoToHa ans
HEpPaBHOOTCTOSALLMX Y3MOB.
18 WHTepnonsaums cnnaHamu. KOHCTpyMpoBaHWE MHTEPMNOMSLMOHHOIO cnnarHa. OnTumarnbsHbli cnocob
' NoCcTpoeHus Kybryeckoro cnnamHa.
19 MeToa NPOroHKN peLleHnst MMHENHbIX CUCTEM C TpexanaroHanbHon matpuuen. MNpavas n obpaTHas
' NPOroHKN. YCTOMYMBOCTb METOAA.
20 Haunydwee paBHoMepHOe npubnkeHne dyHKLMN Ha oTpeske. Teopembl Yebbiwesa. Cnocobbl
' NOCTPOEHUS NPUBIVKEHUS, BNN3KOro K Hammyywemy.
21 YuncneHHoe uHTepnonvpoBaHue. KBagpatypHas copmyna. Obwas nHTepnonsiuMoHHas kBagpartypa v
€€ MOrpeLHoCTb.
22. KeagpatypHble dopmyrbl HetoToHa-KoTeca, MorpelHocTb U YacTHbIe Criyvau.
23. JlokanbHO-MHTEPNONALMOHHbIE KBaapaTypHble hOpMyribl U UX MOMPELLHOCTb.
o4, CxogmmocTb KBagpaTypHOro npouecca. Teopema 0 HeOBXOAMMbIX M AOCTATOYHbIX YCITOBUSAX
CXOAMMOCTM KBagpaTypHOro npouecca.
KBagpaTtypHble dhopmynbl HauBbICLLIErO anrebpanyeckoro nopsiaka TOMHOCTU. TeopemMa o Bbibope
25. y3noB. MHorouneHs! JlexxaHapa v ux ceonctea. KsagpatypHasa popmyna Maycca. CxoammocTb
KBagpaTypHOro npouecca, NOpoxXAeHHOro ksagpatypHoeiMy dhopmynamm Maycca.
MocTpoeHune cxoaawmxcsa KsagpaTypHblx npoueccoB. Cnocobbl NOBLILWEHNUS TOYHOCTU KBagpaTypHON
26. dopmynbl. [Npasuno PyHre. Ocob6eHHOCTN YNCNEHHON U NPOrpaMMHON peanunsaumm KBagpaTypHOro

npouecca.
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27 YucneHHoe anddepeHumpoBaHmne. Cnocobbl NOCTPOEHMS CXOAALWMXCS POPMY YACTIEHHOIO
' andpdepeHLnpoBaHus.
YucneHHble MeToObl pelleHns nuHerHbIX cucteM. Knaccuyeckasa cxema metoga aycca. Cxema ¢
28. BbIGOpOM rnmaBHoro anemeHTa. Mogudukauna metoga Maycca. lNMporpammHasn peanvsaumsa meToaa
aycca c BbIOOPOM rNaBHOro 3ieMeHTa.
29 MeToa npocTon ntepauun pelleHns IMHENHbIX CUCTeM, CXOAMMOCTb METOAA, OLEHKM NOrpeLLHOCTY.
) MeToabl Akobu n 3engens.
30 BrnvsHne oLwmnbBKM OKpYrneHns Ha BblYMCANTENBbHBIN NPOLIECC NPU PeLLEeHUN NIMHENHbIX cucTeM. Yncno
' obycnosneHHocTn matpuubl. OLeHka NOrpeLHOCTY peLLeHms.
31 MeTtoabl Kpbinosa v [JaHUNEBCKOro OTbICKaHUSA COBCTBEHHbIX 3HaYeHUI 1 BeKTopoB. Cnocobbl
PacKpbITUS XapakTePUCTUHECKOro MHOro41eHa.
32 MeToabl Tennopa n PyHre-Kytta pelweHuns 3agaum Kowm ana guddepeHumnansHOro ypaBHEHUS
nepBoro nopsaka.
33 YCTONYMBOCTb U CXOAMMOCTb METOAOB NONNHOMMArbHas annpokcumauus. YCTonYmMBoCTbL MeToaa
' Agawmca.
34 YuncneHHble MeToAbl peLleHns KpaeBblx 3ag4a4 Ans 06blKHOBEHHbIX AndddepeHunanbHbIX YypaBHEHNN.
) MeToa cetok. Metog cTpensbbl.
Ob6Las cxeMa METOAOB peLleHus KpaeBbIX 3adad Ans anddepeHumanbHbIX ypaBHEHUN
35. MaTematmyeckon pusnkn. PasHocTHble cxembl. CXOANMMOCTb Pa3HOCTHOM CXeMbl. ANnpokcMmaumns
peleHus. YctonumeocTtb. Teopema dununnosa.
36 MpocTeniwmne pasHOCTHbIE CXEMbI AN YPaBHEHUS TENNONPOBOAHOCTU. ANNPOKCUMALIMA SBHOW 1
' HesiBHOM cxeM. [MpuHUmMn Makcumyma. YCTONYMBOCTb SBHOW M HESIBHON CXEM.
37. [MpocTenwag pasHocTHasa cxeMa 3agayv Oupuxne ans ypaBHeHus NyaccoHa.
38 YuncneHHasa peanu3auns NpocTenLen pasHOCTHONM CxeMbl pelleHns 3agayn Qupuxne ona ypaBHeHUs
' Jlannaca.
39. MeTo4 MexaHU4ecKMx KBaapaTyp peLleHns nHTerpasnbHbiX ypaBHeHWn ®pegronbma BTOPOro poaa.
D,J'IFI oueHnBaHUA pesyrbTaToB O6y‘-IeHI/I$I Ha 3K3aMeHe UCNoNb3yrTCA cneayrouimne
nokKasaTtenu:

1) 3HaHMe TeopeTU4ECKNX OCHOB;

2) yMeHue pellaTb 3agaun

3) ymeHue paboTtaTtb C anropytMamMm MeTOA0B U MH(POPMaLIMOHHBIMU pecypcamu;
4) ycnewHoe NpoxoXaeHne TeKyLLen atTectaummn.

[Ona oueHuBaHus pe3ynbTatoB 3K3aMeHa WCNOoJib3yeTCcAaA wWkKasa: «OTITINYHO»,

«XOopowo», «kyaoBneTBoOpUTESsIbHO», «HEYOOBJIETBOPUTESTIbHO».

CooTHOLIEeHNe noKasaTenen, KpPUTEpUeB W LIKanbl OLEHMBaHUS pe3ynbTaToB

o0y4eHnda nokasaHbl B cnegyowen tTabnuue:

Kputepuu oueHnBaHns KomneTeHumn YpoBeHb Llkana oueHok
ccopmmpoBaH
HOCTU
KOMMeTeHLUun
Mpu oTBETE Ha BOMPOCHI 9K3aMEHALMOHHOrO ouneTa cTyaeHT | [oBbILLEHHbIV «OTnn4HO»

npogemMoHCTpupoBarn B NosiHoM mepe: 3HaHNeoCHOB
COCTaBlieHNA  KOMMbKTEPHbIX MNporpaMmMm Onda  peweHud
TUNOBbLIX MatemMaTn4eCcknx 3agad, MMerLnxca pecypcoB Ansa
peweHna npuknagHbiX MateMaTudyecknx 3apgad CTaHOapTHbIX
nakeToB nporpamMmmMmHoro obecneveHnsa ansd pelweHna TUnoBbIX
mMaTeMaTn4yeckmx 3agad, BJlageHune HaBblkaMn XpaHeHud,

noucka, cbopa, cucTemarusauyum, 0obpaboTkn 7]
MCcnosb30BaHUsA NHopMaLmu.
lMpn oTBETE Ha BOMPOCHI 3K3aMEHaUMOHHOro buneTta ctyaeHT | [ocTaTouHbIn «XopoLlo»

npogeMoHCTpupoBast B JoCcTaTouHON mMmepe: 3HaHWeOCHOB
COCTaBNeEHNA KOMMbKTEPHbLIX MNporpaMmMm Onda  pelweHund
TUMNOBbLIX MateMaTn4eCknx 3agad, MMerLnxca pecypcoB AnA
peweHna npuknagHbiXx MmatemMatTuyeckmnx 3agady CTtaHAdapTHbIX
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NnakeToB NPOrpaMMHOro obecrnedeHnst Ans peLleHnst TUNOBbIX
MaTemMaTuM4ecKkux 3ajad, BradeHWe HaBblkaMu XpaHeHus,
noucka, cbopa, cuctemaTtmsaumu, 0obpaboTkn "
ucnosnb3oBaHns  MHdopMauuu. [onyckalTcs  oTAeNbHble
HEeTOYHOCTM B OTBETaX.

lMpu oTBeTE Ha BOMPOCHI 3K3aMEHaLMOHHOro buneta cTygeHT Moporosbin «Y0oBNeTBOPUTENBHO»
NpoAEeMOHCTpMpoBan Ha 06a3oBOM yYpOBHE 3HaHWE OCHOB
COCTaBMEHUSA  KOMMBbIOTEPHBIX MNpOrpaMMm  Ans  peLleHus
TUMOBbLIX MareMaTU4ecKnx 3agay, UMerLLnxXca pecypcoB Ans
peweHna npuknagHbix matemMaTudeckmx 3agad CTtaHAapTHbIX
NnakeToB MporpamMmmHoro obecneyveHus ana peweHna TUNoBbIX
MatemMaTun4ecknx 3agad, BlnageHne HaBblkaMU XpaHeHUd,
noucka, cbopa, cuctemartmsauyuu, obpaboTkn "
ncnonb3oBaHUA MHopmauun. Bo3MOXHbI CyLLleCTBEHHbIE NPO
Oernbl B OTBETE Ha OJMH U3 BOMPOCOB buneTa.

HecooTtBeTcTBME YKa3aHHbIM BbllLE Tpe6OBaHVIF|M. — «Hey,D,OBJ'IeTBOpVITeJ'IbHO»

CDopma KOHTPOJIbHO-U3MEePUTEJSIbHOIoO MaTepuana

YTBEPXOAIO
3aB. katheapon matemaTmyecKkoro
MoAenupoBaHus

Bypnyukas M.LL.
_ .20 __

Hanpasnenwne noagrotosku: 01.03.01 Matematuka

OvcumnnuHa: YucneHHble meToabl
Kypc: 4

®opma obyyeHns: oyHas

Bug atTectaunn: npoMexyToyHas
Bug KoHTponsa: sk3ameH

KoHTponbHO-u3meputenbHbin matepuan Ne 15

=

KBagpatypHble popmynbl HetoToHa-KoTeca, NorpeLlHocTb U YacTHbIe cryyau.
2. YuncneHHble MeToabl pelleHns NMHEeNHbIX anrebpanyeckux ypasHEHUN.

Mpenogasartenb Kapnosa A.l.

20.3 ®oHA OLEHOYHbIX cpeaAcTB C(POPMUPOBAHHOCTM KOMMETEHUUNA CTYAEHTOB, peKoMeHAyeMbln
Ansl NpoBeAeHNA AUarHOoCTUYeCKUx pabor

MepeyeHb 3apaHUn ansi OLEeHKN cPOPMMPOBAHHOCTU KOMMNETEHLMN:

1. MorpelwHOCTb NPV BbIYUCIIEHUN MHTEPNONSILMOHHOIO MHOFOYSIEHA B TOYKE X 3aBUCUT OT
pacnonoXeHUs 3TON TOYKU. YCTaHOBUTE COOTBETCTBME MEXOY PACMONOXKEHUEM TOUKUN U
METOAOM UHTEePNOoNsSiLMM, NPU KOTOPbIX NMOrPELLHOCTb OyAeT HaMMeHbLLEN.

1. x pAOOM C Ha4YanoMm oTpe3ka UHTepPnonALmm
2. x PSOOM C KOHLIOM OTpe3ka UHTepnonsumm

(x—x0)

3. x B cepeauHe oTpeska nHTepnonauum un |q| < 0,25, rae q = ,h —war
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(x—xo)

4. x B cepeanHe oTpeska uHtepnonauum n 0,25 < q < 0,75, rae q = ,h —war

a)nepsas MHTepnonsuMoHHasa popmyna HetoToHa
b)sTOpasa nHtepnonaumMoHHas popmyna HotoToHa
C)MHTepnonsaunoHHas gopmyna CtupnuvHra
d)uHTepnonsumoHHasa popmyna becceng
e)nMHTepnonsumoHHasa popmyna JlarpaHxa

PeweHue:

B 3aBMCUMMOCTM OT pacnonioXxeHust TOYKM BblBuparoTca criegyowme meToabl
NHTEepnonsaunn:

1) nepBas UHTepnonsuMoHHasa popmyrna HbloTOHa — x psiAOM C Ha4anom oTpeska
NHTEepnonsaunm;

2) BTOpas MHTepnonsumoHHasa popmyna HbloTOHa — x psiAOM C KOHLOM OTpe3sKa
MHTepnonsauum;

3) MHTepnonsLMoHHas dopmyna CTUPNMHTA — x B CEPEeANHE OTPE3Ka MHTEPNOMALMM U
lq|l < 0,25, rae q = (x_hx"),h — war;
4) MHTepronsiuMoHHas copmyna Beccenst — x B cepeanHe 0Tpe3ka MHTEpHonsiLMM U

0,25 < q < 0,75, rae ¢ = 22 h — uar.

2. [NpaAMbIM METOOOM PELLEHNSI CUCTEM NIMHENHBIX anrebpanyeckmx ypaBHEHUI C
TpexguaroHanbHOW MaTpuLen Ha3biBaeTCs ...

1.meTOoq NPOroHKM (NPaBUITbHLIN OTBET)
2.MeTo[ BpaLleHuns

3.meT0q HbloTOHA

4.meTopn penakcauum

PelleHne:

[nsa pelweHns cUMCTeM JIMHENHbIX YPaBHEHUI C TpexamnaroHanbHoOMW MaTpuuen
NCrnonb3yeTcst MeTo MPOroHKMK.

3. [Mpwv BbiuncneHun pewenuns CIIAY meTtogom Maycca ¢ Bbibopom BeayLlero
aneMeHTa UCMonb3yTCs cnegyowme crpatermm Bbibopa BegyLLero anemMeHTa ...

1.no ctonbuy (npa.)

2.no cTpoke (npas)

3.no Bcen maTpuue (npas)
4.no nobo4HON gnaroHanm
5.no rmaBHou anaroHanu

PeweHue:
CywecTBylOT Tpn Hanbonee pacnpocTpaHeHHble cTpaTernm Bolbopa BeayLmMx 9f1eMEHTOB:

1) B Ka4ecTBe BeayLLero anemMeHTa -ro wara BblbupaeTca MakcMmarbHbIn N0 MOAY S0
3NEMEHT MaTpuLbl NpK yCnoBusx j = k < i; €Crnv nMeeTcst HECKOSTbKO MakCUMarbHbIX MO
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MOAYSI0 3NIEMEHTOB, TO BeAyLLMM BblOMpaeTcsa nobon 13 HMX; 3Ta cTpaTernsa HasbiBaeTca
BbI6GOpPOM BeayLLero afieMeHTa no cronobuy;

2) B kKayecTBe BeAyLlEero anemMeHTa k-ro wara BblGMpaeTcs MakcMMarbHbI MO MOAYIO
3MNeMeHT MaTpuLbl Npu ycrnoBusix i = k < j; €Crin UMeeTcs HECKOSbKO MaKCUMarbHbIX N0
MOZYI0 3NEMEHTOB, TO BeAyLLMM BblibUpaeTcs noboi U3 HUX; 3Ta cTpaTers HasbiBaeTcs
BbIOOPOM BeAyLLEro 35fIEMEHTa MO CTPOKE;

3) B kayecTBe BeAyLLEro 31EMEeHTa -ro LWwara BbloMpaeTcs MakcMMarbHbIA N0 MOAYIHO
3MNeMeHT MaTpuubl Npu ycrnoBusax k < i, k < j; eCrnm UMeeTcs HECKONbKO MakcumMarbHbIX
no MOAYI0 3NEMEHTOB, TO BeAyLUMM BbibupaeTcs nobon 13 HKX; 3Ta cTpaTerus
HasblBaeTCsl BIOOPOM BeAyLLEro 31ieMeHTa Mno Bcen MaTpuue.

4. [Ons npumeHeHus metoga 3engens pewenunsa CJT1AY Heobxogmmo, YTobbl
1)maTpuua nmena npeobnagatoLLyto rnaBHy0 guaroHanb(npas)
2)Bce cOBCTBEHHbIE 3HAYEHUS MaTpULbl ObINM MeHbLUE eanHuLbI (NpaB)
3)MaTtpuua 6bisia CUMMETPUYHON

PelueHune:

[ns npumeHeHus metoga 3engensa Heobxoaumo, YTobbl MaTpuua nmena
npeobnagatoLlyto rnaBHyo AnaroHasb, U BCe COOCTBEHHbIE 3HAYEHUSA MATPULbI Bbinn
MeHbLLE eanHuLUbl. YCrnoBue CUMMMETPUYHOCTM MaTpuLbl He siBNsSieTcs HeobxoaMMbIM.

5. YctaHoBUTE COOTBETCTBME MEXAYy METOAAaMU U UX CBOMCTBAMU
1. MeTtog PyHre-KyTtTa
2. MeTtog Anamca-bawdopTa
3. MeTtog Agamca-MynToHa

a) OgHoluaroBbIn

b) MHorowaroBbIn, SSBHbIN

¢) MHorowwaroBbI, He SIBHbIN
d) ToYHbIN

PeweHne:

1. MeTtog PyHre-KyTTa - ogHoLwarosbIn

2. MeTtoa Apamca-bawdopTa - MHOrowaroBbIn, SBHbIN
3. Metog Agamca-MynToHa - MHOroLwaroBbii, He SIBHbIN
[laHHble MeToabl HE ABMATCA TOYHBIMU.

6. rlpl/I6J'II/I)KeHHbIM YMCIOM a Ha3bIBaKOT YNCIO, HE3HAYUTEJIbHO OTNn4alroLmnecd

OTBeT:
TOYHOro

7. Cymma KO3dppULMEHTOB MHTEPMNONALMOHHOM KBaApaTypHOM (OOPMYribl Ha OTpeske
[—1,1] paBHa.....

OTtBerT: 2
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PelwueHune:
noAi=[dx=b—a=1-(-1)=2

8. MeToq npocToi uTepauun peLleHUst CKanspHbIX ypaBHEHWUI CXOOUTCS
CO CKOPOCTHIO ...
PelueHne: MeToa NPOCTON UTepaLun peLLEHNs CKanspHbIX ypaBHEHWI
CX0anTCs CO CKOPOCTbIO reoMeTpUYECKO NPOrpeccum.
OTBEeT: reoMeTpUYECcKon NPorpeccuiu.

9. [lononHuTe KOHEYHY pPas3HOCTb NEPBOro nopsiaka ans pyHKUMnM 3agaHHom
TabnuyHo 2, -6,...

X 1 2 3 4
y |5 7 1 4
OtBeT: 3
PelueHune:

KoHeuyHasi pa3HOCTb NEpPBOro nopsiaka BbIMUCNSETCA BbIMUTAHNMEM U3 NOCNEAYHOLLErO
3HaYeHNs1 PYHKUMM NpeablayLLero.

7-5=2
1-7=-6
4-1=3.

10. UHTerpan ot goyHKuum sin(x)Ha oTpeske [0, |no oopmyne Tpaneunn paseH
PewweHne:

[ fx)dx = Z2[f(a) + f(b)] , f(m) + £(0) = sin(m) + sin(0) =0 + 0 = 0

OTBeT:
0

11.T1orpeLHOCTbI0 HA3bIBAKT PA3HOCTb MEXAY TOYHbIM 3HAYEHUEM U .....
OTBeT: NPUBANKEHHBIM.

12.KoHeYyHas pa3HOCTb NepBOro nopsaaka onst yHKUnn 3agaHHon TabnmyHo
2, -6, 3. KoHeuHasa pa3HOCTb BTOpPOro nopsigka -8, 9.
HanTn KOHEYHY0 pa3HOCTb TPETbEro nopsaka.

X 1 2 3 4
y |95 7 1 4
OtBeT:17.
PelwueHne:

KoHeuHast pa3HOCTb NepBOro nopsaaka:
7-5=2
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1-7=-6

4-1=3.

KoHeyHas pas3HOCTb BTOPOro nopsiaka:
-6-2=-8

3-(-6)=9

KoHeuHas pasHOCTb TpeTbero nopsaaka:
9-(-8)=17.

Kputepuu oueHnBaHus:
|. TecToBble 3agaHuS.

1) 3apgaHung 3akpbiToro Tmna (Bbioop 04HOro BapnaHTa oTBeTa, BepHO/HEBEPHO):

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

2) 3apaHung 3akpbiToro Tmna (MHOXeCcTBEeHHbIV BbIOOP):

e 2 6anna — ykasaHbl BCce BepHble OTBEThI;

e 33 KaXabl BepHbIN OTBET cTaBuTcs 1 Gann, npyM 3TOM 3a KaxAbll HEBEPHbLIN
OTBeT BbluMTaeTca 1 6ann,

e 0 6annoB — He BbIOpaHO HWM OQHOro BEPHOro OTBETA.

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTcTBME):

e 2 6anna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;

e 3a Kaxgoe BepHOe COMoCTaBfeHue CTaBUTCA KonuvecTtBo 6annoB, paBHoe
MakcumanbHoMmy (2 6anna), OeneHHOMY Ha KONMMYEeCTBO npegnaraembix B
BONPOCE COMOCTaBEHUN;

e 0 6annoB — HM OQHO COMOCTaBIEHNE HE BbIOpaHO BEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

[l. PacuyeTHble 3agaun.

1) 3agaHung oTKpbITOro T1na (4mcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEpPHbIN OTBET.



