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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

51.0.29 YucneHHble MeTOoAbI

1. Koag u HaumeHoOBaHMe HanpaBlieHnAa NnoAroToBKW.

02.03.01 MaTemaTunKa 1 KOMMbIOTEPHLIE HAYKK

2. Mpodwmnb noarotoBkn: MatematTnyeckoe n KOMMNbIOTEPHOE MOAENNPOBaHNE;

3. Ksanudwmkauunsa BbinyckHuka: bakanasp

4. ®opma ob6y4eHusa:O4yHas

5. Kachegpa, oTBevarLwan 3a peanmsaumo QUCLUNINHDI:

Kadegpa matematnyeckoro MogennpoBaHms

6. CoctaBuTenb nporpammbl:Kaprnosa AHTOHWHA lNeTpoBHa, K.Ab.-M.H.

7. PexomeHaoBaHa: Hay4HO-MeTOAMYECKMM COBETOM MaTemaTU4eckoro dakynbTeTa,
npoTokosi Ne 0500-03 ot 28.03.2024

8. YuebHbIN roa: 2027/2028 CemecTtpbl:7, 8



9. Llenn 1 3apaym y4e6HON ANCLUUNIIUHDI:

OBnageHne TeopeTU4ecKMMM OCHoBamu, POPMUPOBAHUE NPaKTUYECKUX HaBLIKOB
YMCIEHHOrO peLUeHMst CTaHAapTHbIX 3a4ady M KOMMbHTEepHasa peanu3aumsi anropuTMOB
ANA COOTBETCTBYIOLLMX MaTeMaTUYeCKUX ModeNen.

10. Mecto y4yeGHOW AUCLUNSIUHDI
«YucneHHble meToAbl» OTHOCUTCA K obsizaTtenbHom 4Yactm bnoka 1.
(mogynu).

TeopeTnyeckon M NPakTUYECKON OCHOBOW LM OCBOEHUS y4eBHOM AUCLMMNIUHLI
«YucneHHble MeToaa» SABNAOTCA 3HAHWS, YMEHUSA U HaBbIKM CTYAEHTOB, NPUOBpPETEHHbIE
B pes3ynbTaTte M3ydeHUs matepuana creylwmx Kypcos: «MaTtematnyeckun aHanmay,

B cTpyktype OOIl: yyebHas AaucumnnuHa
OucumnnnHbl

«DYHKUMOHAmbHbLIN  aHanu3y,

«ypaBHeHI/IFI B 4acCTHbIX NPOn3BOAHbIXY,

«YpaBHeHUs

MatemaTumyeckon pumsmkm», « OBbIKHOBEHHbIE AnddepeHLnanbHbIe YpaBHEHUSI».

11.

HaBbIKW),

nnaHnMpyemMmbiMu

MnaHupyemble pe3ynbTaTbl OOy4YeHUA MO AUCUUNIIMHE (3HAHUSA, YMeHUA,
COOTHECEeHHble C

pe3ynbTataMu OoCBO€HUuA

obGpa3oBaTenbHON NporpamMmbl (KOMNEeTEHUMAMMU BbINYCKHUKOB):

Kog HassaHue | Kogpl WuaukaTopsl MnaHnpyemble pesynbTaTtbl 00y4YeHus
KoMneTeHL
nm
OlK-1| CnocobeH OlK- | Obnagaet 6asoBbiMK | 3HaTb: cogepxaHue npoLeccos
KoHcynbTup | 1.1 3HAHUAMK, MOMYYEHHBIMW B | caMmOopraHusaumm u camoobpasoBaHus, UX
oBaTtb " obnactm maremaTtMyeckmx W | OCOGEHHOCTEN W TEXHOMOrMnm peanunsauuu,
MCNonb30B (Mrn) ecTecTBEHHbIX HayK mexons M3  Uenen  COBEpPLUEHCTBOBAHMS
atb npodeccnoHanbHON OeATEeNbHOCTY;
dyHOaMEHT YmeTb: nnaHupoBaTb Lenu KM ycTaHaBnvBaTb
anbHble npuopuTeTbl Npu BblIbOpe CnocoboB MPUHATUS
3HaHMs B peleHnn ¢ Yy4eTOM  YCIiOBUK, CPEAcCTB,
obnactu NINYHOCTHBLIX BO3MOXHOCTEM W  BPEMEHHON
MaremaTuy NnepcnekTuBbl  OOCTWKEHUS;  OCYLLECTBMNEHUS
€CKoro OeaTenbLHOCTY;
aHanmaa, BnapeTtb: npuemamm camoperynsauum
KOMMIEKCH 3MOUMOHANbHbIX U PYHKLNOHANBHBLIX COCTOSTHUN
oro 7 npu BbINONHEHUN npogeccuoHansHon
dyHKUMOHA OEATENbHOCTHN;  TEXHOMOrMAMM  OpraHu3auuu
NbHOro npouecca camoobpa3oBaHus; npuemammu
aHanusa uenenonaraHna BO BPEMEHHOM MEpPCreKTMBE,
anrebpbl, cnocobamu nnaHMpoBaHus, opraHmsauum,
aHanuTu4ye CaMOKOHTPOSS1 U CAMOOLIEHKN OeATENTbHOCTU.
cKom OlK- | YmeeT ncnonb3oBaTtb 6a3oBble | 3HaTb: OCHOBHbIe NOHATUSA pasgenos
reometpun, | 1.2 3HaHus B obnacTtn | ANCUMNINHGI, MeToabl aHanusa "
anddepeH MaTemMaTu4eckux U1 (uUnu) | gokasaTenbCTB OCHOBHbIX YTBEPKAEHWUMN;
umanbHom €CTECTBEHHbIX HayK B | YMeTb: nNpPUMEHATb annapat AUCKPETHON
reomeTpum npodeccunoHansHon MaTeMaTUK/ B PELLUEHMN NPAKTUYECKMX 3aday;
" neaTenbHOCTn BnapeTb: HaBblkamMu aHanusa u uccrneaoBaHus
Tononorum, KOHKPETHbIX 3adau.
anddepeH | OMNK- | Umeet HaBbIKU BblOOpa | 3HaTb: OCHOBHbI€E NOHATUSA pasgenos
LnasnbHbIX 1.3 MeToAoB  pelueHus 3ajad | gucuunnivHbl, MeTodbl aHanu3a W pelleHus
ypaBHEHWN, npodeccnoHarnbHON 3apav;
ANCKPETHO OEeATeNlbHOCTM  Ha  OCHOBe | YMeTb: HaxoAuTb HeOOXOOUMbBIN  Hay4HbIN
n TEOPETUYECKNX 3HAHUN mMatepvan no AUCKPEeTHOW MaTeMaTuke [Ansi
MaTtemaTuk KOPPEKTHOro €o30aHus MaTemMaTU4eCcKkon
7 MOAENWN NPaKTU4ECKNX 3aaavy;
Bnapetb: HaBblkaMu MOZENMpPOBaHUsI
KOHKPETHbIX 3agja4y C MNOMOLBb  CPeacTs
OVCKPETHON MaTeMaTuKn OJ1S MOCNeayLwero nx
1ccneaoBaHNs YUCTNIEHHbIMU MeTo4aMM.




OlK-2| CnocobeH OlK- | UmeeT npakTnyeckunt onbiT | 3HaTb:  MPUHUWMBI  MOCTPOEHUA  HAYYHOM
camocTodatr | 2.3 nccneaoBaHUN B KOHKpPETHOW | paboThl, MeToabl cbopa " aHanmsa
€rnbHO obnactm npodeccnoHanbHON | NOMy4EHHOro mMaTepuvana, crnocob6bl
npeacrtaen OesTenbHoCTH aprymeHTauuu;

ATb YMmeTb: pewatb HaydHble 3a4adn B CBA3U C
Hay4Hble MOCTaBMEHHOWLIENbIO W B COOTBETCTBMM C
pesynbTart BbIOpaHHOW METOOUKON;

bl, BnapeTb: HaBblkamMu MOATOTOBKM  Hay4HbIX
COCTaBIATb 0630poB, nybénukauun, pedepaToB 7]
Hay4Hble oubnuorpacpuii nNno TemMaTuke NPOBOAMMbIX
OOKYMEHTb! nccnegoBaHMM Ha  PYCCKOM UM @HIMUACKOM
N OTHETHI A3bIKE.

OlK-4| CnocobeH OlK- | 3HaeTt 6a3oBble OCHOBbI | 3HaThb: NPUHUMMBI NPOEKTUPOBaHMS n
HaxoauTb, 4.1 COBpPEMEHHOr0 pa3paboTku NpOrpaMmHbIX NPOAYKTOB,
aHanusmpo MaTeMaTuM4yeckoro annapaTta, | KpUTepuM Ux KayecTBa;

BaTb, CBSI3aHHOIo Cc | YMeTb: OLEeHUTb Ka4yecTBO NporpamMmM U nakeToB

peanv3oBbl NPOEKTUPOBAHNEM, NPUKNagaHbIX Nporpamm;

BaTb paspaboTkon, peanu3auven n | Bnapetb: HaBbIKamMu peanusauum

nporpamMmmH OL/EHKOWN KayecTBa | NPOrpamMMHbIX MPOAYKTOB.

o} n NporpaMmHbIX MPOAYKTOB U

MCnonb30B NPOrpaMMHbIX KOMMIIEKCOB B

aTtb Ha pasnuyHbIX obnacTsx

npakTuke 4YenoBeYeCcKon AesTeNbHOCTH

matemaTtud | OlK- | Ymeer ucrnonb3oBatb | 3HaTb: MeTOAbl opManu3auMm 3agadn Ha

eckune 4.2 MaTeMaTn4eckun annapart, | OCHOBe MaTeMaTU4eCcKoro MoOEenuMpoBaHUsS W
CBSI3aHHbIN C | Teopum NpUBNMKEHHBIX METOAOB;
NPOEKTUPOBaHNEM, YMeTb: CBECTM NOCTABMEHHYIO 3afady K aTanam
pa3paboTkon, peanv3aumen n | anropuTMusaLmmn n NPorpaMMMpOBaHUS;
OL/EHKOWN kayecTBa | Bnapgetb: HaBblkamu  dopmanu3auumn U
NporpaMmHbIX MPOOYKTOB, B | Nogbopa MeToa peLueHus.
npodeccnoHanbHON
JesTenbHocTH

OlMK- | UmeeT npakTnyeckun onbIT | 3HATb: NPUHLMAMbI NPOEKTMPOBaHUSA "
4.3 NPUMEHEHNST  COBPEMEHHOrO | pa3paboTkM  NporpamMHbIX — NPOAYKTOB  Ha

MaTemMaTU4eckoro anmnapaTta, | OCHOBe NpUMEHeEHS COBPEMEHHOI0
CBSAI3aHHOro C | MaTemaTu4eckoro annapara;
NPOEKTUPOBaHMNEM, YmeTb: peanun3oBatb NOArOTOBMEHHBIE
pa3paboTkon, peanusaumen u | NporpaMmmMHble  NpoAYyKTbl U MPOrpamMMHbie
OLEHKOM KayecTBa | KOMMMEKChI B pasnuyHbIX obnactax
NpOrpaMmHbIX MPOAYKTOB U | YENOBEYECKON OEATENBHOCTY;
nporpaMmHbIX KOMMekcoB B | BnapeTb:  mMeTogamu  oueHKM — KayecTBa

pPa3yIM4HbIX obnacTsx
YenioBeYeCKON OeATENbHOCTH

noAroToBJIEHHbIX MpPOrpaMMHbIX MPOAYKTOB WU
nporpaMmMHbIX KOMMNJ1EKCOB.

12 O61bemM AucuMnivHbI B 3a4YeTHbIX eanHuuax/yacax —6 / 216.

dopmMa NPOMEXYTOYHOM aTTeCcTauumn —3a4yeT; 3K3aMeH.

13. Buabl yue6Homn paboThbil:

TpynoeMkocTb(4achl)
Buza yuebHoit paboTsl [o cemecTpam
Beero 7 cemecTp 8 cemecTp
AyanNTOpPHbIE 3aHATUS 120 68 52
B TOM 4uncne: nekuum 60 34 26
npakTu4eckme 0 0
nabopartopHbie 60 34 26
CamocTosTensHas pabota 60 22 38




dopma NpomMexyTo4HOM aTTecTaLmm 36 - 36
WUrtoro: 216 90 126
13.1. CopepxaHue AUCLUNIUHDI
n/n Peanusauuns
HanmeHoBaHue pasaena
asgena CopepxxaHve pasgena gUCLMNINHbI AVCLINIHB €
P NMOMOLLbIO
AVCUMNITUHBI o
OHNawnH-Kypca,
QYMK*
1. Nlekumnn
1. MaTtemaTnyeckass obpaboTka akcrnepumMeHTanbHbiX | https://edu.vsu.ru/
AaHHbIX. MeToa HaumeHbLUMX KBaapaToB. course/view.php?i
McTouHmKN 7] . _
2. CnnanH dyHKUmK. d=5794
1.1 Kknaccudunkaums M
o 3. Mogenu obLien MexaHuKu ChnnoLHbIX cped. Teopus
NMorpeLuHoCTemn
aedopmaumn.
4. Mogenu YebblweBa.
YucneHHble MeToAbl - | https://edu.vsu.ru/
1. MeToa geneHus oOTpe3ka nornonam, MeTon MpOCTOun ; .
peLueHus course/view.php?i
1.2 M uTepaumm n metog Hbo0TOHA. _
HeNUHEeNHbIX d=5794
- 2. OueHka NorpeLuHoCTU.
ypaBHEHUW
1. lNocTaHoBKa 3aga4n nHTepnonauuu. | https://edu.vsu.ru/
MHTepnonsaunoHHbIN MHOro4neH Jlarpanxa. | course/view.php?i
PasgeneHHbie pasHOCTW. MHTepnonsauunoHHble | d=5794
WHTepnonauus
MHOrousnieHbl HbloToHa.
1.3 anrebpaunyeckummn o
2. MHorouyneHbl Yebbiwesa. OnTumanbHbIN BbIOOP y3noB
MHOrou4rieHamm
NHTEpnonaAumm.
3. Cx0AMMOCTb MHTEPNONSALMOHHOIO npouecca.
4. UnTepnonsaumsa cnnanHamum. Kybudeckune cnnanHbl.
1. KBagpatypHasa ¢opmyna. Obwee uHTepnonsauuoHHas | https://edu.vsu.ru/
KBagpaTypa 1 ee norpeLuHocTb. course/view.php?i
2.KsagpaTypHble popmynbl HetoToHa-KoTeca. d=5794
14 YuncneHHoe 3. CxogmMocTb kBagpaTypHOro npouecca.
' WHTErpnpoBaHue 4. CxoQMMOCTb KBagpaTypHOro npolecca, NopoXaeHHOro
KBagpaTtypHbiMu chopmynamum [Faycca.
5.Cnocobbl  NOBLIWEHNA  TOYHOCTU  KBagpaTypHOW
dopmynbl. Mpasuna PyHre
1. HekoppekTHOCTb dopmynbl yncneHHoro | https://edu.vsu.ru/
YucneHHoe onddepeHUMpoBaHms. course/view.php?i
15 anddepeHunpoBaHun | 2.Cxogswmecs dopmynbl yncneHHoro | d=5794
e OnddepeHumpoBaHus. Cnocobbl NOCTPOEHUs
cxogsawmxesa popmyn YncneHHoro AndpdepeHUnpoBaHus.
1. MeTogapl peLueHns NNHENHbIX cuctem. | https://edu.vsu.ru/
MogudumunpoBaHHbeii meToA [Maycca. course/view.php?i
2. MeTog nNpOroHKM peleHus InUuHenHblXx cuctem ¢ | d=5794
TpexauaroHanbHOW MaTpuLlen. YCTONYNMBOCTb MeToAa.
16 UucneHHole MeTtoabl | 3. MeTtog npocTton wutepauuu. [ocTaTouHble YCNoBusi
' nvHenHomn anrebpbl CXOAMMOCTU M HeobXoOUMbIE M [OCTaTOYHblE YCMOBUSI
cxoaMmoctin.  MeTon  HaucKopewwero  rpagueHTHoro
cnycka. Metog Akobu n 3engens.
4. Yucrno obycnoeneHHoctn  matpuubl.  OueHka
NOrpeLIHOCTU peLLeHUs.
YvcneHHble MeToAbl . https://edu.vsu.ru/
1. Mpobnembl COBCTBEHHbIX 3HAYEHUI. . :
pelweHns npobnembl course/view.php?i
1.7 2. MeTtogbl Kpbinioa 1 [laHunesckoro. _
COBCTBEHHbIX 3. MeToa BpalleHns Ans CUMMETPUYHbIX MaTpu d=5794
3HAYEeHUN ) A Bpall A P PVILL.
YucneHuole metogbl | 1. Metog Tewnopa peweHus 3agaun  Kowwm ans | https://edu.vsu.ru/
peweHns 3agayn | andppepeHunansHOro ypaBsHeH st NepBoro nopsiaka. course/view.php?i
1.8 " -
Kowwin ansa | 2. MeTtog nomaHbix Qunepa. d=5794

0ObIKHOBEHHbIX

3. MeTtogbl PyHre-KyTtThl. OugeHKa norpeLLrHocTu.
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anddepeHLnanbHbIX
ypaBHeHWI

4. 'HTepnonsaumoHHbl MeToa Agamca.

5. OkcTpanonsaumnoHHbIn metoa Agamca.

6. YCTOMYMBOCTb " CXOONMOCTb
NONIMHOMMANBHOW annpoKCMMaLUKW.

mMeTogoB

YucneHHble meToAbl

1. MoHatne o KOHEYHO-Pa3HOCTHbIX MeTodaXx pelueHusa

https://edu.vsu.ru/

1.9 peLueHus KpaeBbIX | KpaeBbix 3agad ons OLY. course/view.php?i
3agay ana Oy 2. Annpokcumaumsi. YctonumocTtb. CXoanMMoCTb. d=5794
1. O6wasa cxema mMeToda CETOK pelleHnst KpaeBbix 3agad | https://edu.vsu.ru/
ans  guddpepeHumanbHbIX YpaBHEHMIA MaTtemMaTtumyeckonm | course/view.php?i
PU3UKN. d=5794
2. CXoQMMOCTb Pa3HOCTHOW CXEMbI.
MeTon ceTok | 3. AnnNpokcmauus Ha peLLeHum.
peLieHna KpaeBbIx | 4. YcTonumBocTb. Teopema dunmnnosa.
110 3agad ansa | 5.MeTof KOHEYHbIX 3NIEMEHTOB.
' ypaBHeHWI c | 6. PasHocTHbIE CXeMbl ans ypaBHeHnA
YacTHbIMK TennonpoBogHOCTH C  opgHou NPOCTPaHCTBEHHOMN
NpOn3BOAHBIMU nepemMeHHON; IBHbIE U HESIBHbIE CXEMBI.
7. PasHocTHass cxema pAns ypaBHeHun [lyaccoHa B
NPSIMOYTONIbHUKE, €€ KOPPEKTHOCTb.
8. MeToabl pelleHna ceToyHon 3agavm [Oupuxne angd
ypaBHeHun NyaccoHa.
1. Hamnyywee paBHOMepHoe npubnmkeHne yHkuumn Ha | https://edu.vsu.ru/
oTpeske. course/view.php?i
2.EAMHCTBEHHOCTD MHOro4neHa Haunydwero | d=5794
Hauny4wee npubnmkexns B C.
111 paBHOMepHOEe 3. Cnocobbl noctpoeHus npubnuxkeHns 6nmMskoro K
' npuénuxeHne Hanny4wemy.
JYHKLMM 4.0OpTOroHanbHble MHOTOYSIEHbI.
5. MNpouecc opTtoroHanusaumm LWmngra.
6. PekkypeHTHble dopMynbl Ansi  OPTOroHasbHbIX
MHOrQYS1IEHOB.
. JlTabopaTtopHble 3aHATUA
1. MaTemaTnyeckasi obpaboTka akcnepumMeHTanbHbIX https://edu.vsu.ru/
OaHHbIX. MeToa HauMeHbLUNX KBagpaToB. course/view.php?i
NCTOYHMKN 1 . _
2. CnnavH dyHKUUN. d=5794
2.1 Knaccudukaums L
3. Mogenu obLien mexaHuk/ CNoLWHbIX cpen. Teopus
NMOrpeLuHoOCTH
Jedopmauuu.
4. Mogenv YebblweBa.
YucneHHble MeToabl - https://edu.vsu.ru/
1. MeTog oeneHusa oTpeska nononam, MeToz NPoCTon . :
peLueHus course/view.php?i
2.2 M utepauum n metog HblOTOHa. _
HeNMHENHbIX d=5794
o 2. OueHka NorpeLuHoCcTy.
ypaBHEHUM
1. MNMocTaHoBKa 3agayn NHTEPNONALUN. https://edu.vsu.ru/
MHTepnonsaunoHHbIN MHOroYseH JlarpaHxa. course/view.php?i
PasgeneHHble pa3HocTu. NHTEpnonsuMOHHbIE d=5794
WHTepnonsauus
MHOrounieHbl HbloToHa.
2.3 anrebpaunyeckummn o
2. MHorouneHsl YebbiweBa. OnTrmarnbeHbIi BeIOOP y3MoB
MHOro4neHamm
NHTEepPNonaAuun.
3. CXoouMOCTb MHTEPMONSALMOHHOIO NpoLecca.
4. ntepnonsumsa cnnanHamu. Kybudeckune cnnanHbl.
1. KBagpaTypHasa dopmyna. ObLiee nHTepnonsunoHHas https://edu.vsu.ru/
KBagpaTypa 1 ee NorpeLLHoCTb. course/view.php?i
2.KsagpaTypHble popmynsl HetoToHa-KoTeca. d=5794
24 YuncneHHoe 3. CxogumocCTb KBagpaTypHOro npoecca.
' WHTErpMpoBaHue 4. CxoguMMOCTb KBaapaTypHOro npouecca, NopoXaeHHOro
KBagpaTtypHbiMu chopmynamu Faycca.
5. Cnocobbl MOBbIWEHMA TOYHOCTU KBaZpaTypHOW
dopmynbl. Mpasuna PyHre.
YucneHHoe 1. HekoppekTHOCTb chopMyrbl YNCIIEHHOrO https://edu.vsu.ru/
2.5 andbdepeHumpoBaHn | anddepeHunpoBaHus. course/view.php?i
e 2.Cxopsauimecsa dopmynbl ymncneHHoro | d=5794




6

onddepeHUmMpoBaHms. Cnocobbl NoCTpoeHnd
cxogsamxcsa popmyn YncneHHoro angdepeHUNpOBaHUS.

YucneHHble MeToapl

1. MeToapl peLlleHnNst MMHENHBIX CUCTEM.
MopgudurumnpoBaHHbii meToa Maycca.

2. MeToa NPOroHKM peLleHnst MMHENHbIX CUCTEM C
TpexauaroHanbHOW MaTpuuen. YCTOMYNMBOCTb MeToAa.
3. MeToa npocTton utepaumn. [loctatovHble yCrnoBus

https://edu.vsu.ru/
course/view.php?i
d=5794

2.6 nvHenHomn anredpbl CXOAMMOCTUN U HeobXoaUMbIE U JOCTAaTOYHbIE YCIOBUS
cxoammocTtn. MeTog HanckopenLero rpagneHTHoOro
cnycka. Metog Akobu n 3engens.
4. Yucno obycnosneHHocT maTpuubl. OueHka
NOrpeLIHOCTH peLLeHUs.
YucneHHble MeToabl 11 . https://edu.vsu.ru/
. Mpobnembl cOBCTBEHHbBIX 3HAYEHUIA. . o
2.7 peLIeHms Npobnemb! 2. Metogpl Kpbinosa v [laHunesckoro. cc_Jurse/V|eW.php.|
CO6CTBe':'Hb'X 3. MeTog BpalleHunss ANg CUMMETPUYHBIX MaTPULL. d=5794
3HaYeHUN
1. MeTog Tennopa peweHus 3agaym Kowm ans https://edu.vsu.ru/
YucneHHble MeToapl AnddepeHumansHOro ypaBHEHNA NepBOro Nopsiaka. course/view.php?i
peLlleHns 3agadn 2. MeToa nomaHbIx Jinepa. d=5794
28 Kowwn ansa 3. MeTtoabl PyHre-KyTTbl. OugeHKa NorpeLHocTu.
’ OObIKHOBEHHbIX 4. NHTepnonsaunoHHbin metoa Agamca.
anddepeHumnanbHbiX | 5. KCTpanonsauMoHHbIN MeTog Agamca.
ypaBHEHWI 6. YCcTOM4YMBOCTD " CXOAMMOCTb MeToa0B
NONMMHOMMANBHOW anNPOKCMMaLKK.
YucneHHble MeToabl 1. NOHsATME O KOHEYHO-PA3HOCTHbLIX METOAAX pPeLLleHns https://edu.vsu.ru/
2.9 peLlleHns KpaeBblX KpaeBbIx 3agay ans Of1Y. course/view.php?i
3agayd ana Oy 2. Annpokcnmaums. Yctonumnsoctb. CxogumMocTb. d=5794
1. Obwasn cxema meToa CETOK peLleHns KpaeBbix 3agad | https://edu.vsu.ru/
ans anddepeHumansHbIX ypaBHEHUI MaTEMaTUYECKON course/view.php?i
U3k, d=5794
2. CXxoguMMOCTb pa3HOCTHOW CXEMbI.
MeTopn ceTok 3. AnnpokcMmaums Ha peLleHuu.
peLleHns KpaeBbiX 4. YctonumsocTb. Teopema dunmnnosa.
210 3apaq ans 5.MeTof KOHEYHbIX 3NIEMEHTOB.
' ypaBHEHUI C 6. PasHoCTHbIE CXembl ANs ypaBHEHNUS
YacTHbIMU TENMonpoBOAHOCTU C OAHOW NPOCTPAHCTBEHHOMN
NPOV3BOLHbIMU NepeMeHHON; SIBHbIE U HESIBHbIE CXEMBbI.
7. PasHocTHasa cxema ans ypasHeHun [lyaccoHa B
NPSIMOYTONbHMKE, €€ KOPPEKTHOCTb.
8. MeToabl pelweHunss ceToyHon 3agayn [Oupuxne ans
ypaBHeHun NyaccoHa.
1. Haunyuywee paBHoMepHoe npubnmkeHne yHKuMm Ha | https://edu.vsu.ru/
oTpeske. course/view.php?i
2 .EQMHCTBEHHOCTb MHOIOYMNEHa Hauny4yllero d=5794
Haunyuwee npubnmkexus B C.
211 paBHOMeEpPHOE 3. Cnocobbl NOCTpoeHMsA NpMbnuKeHns 6nmnskoro K
' npubnmkeHne Hauny4yemy.
dyHKUUN 4.0pTOroHarnbHble MHOMOYSIEHbI.

5. MNpouecc opTtoroHanuaauuu LWmngra.
6. PekyppeHTHble (hopMynbl Ans1 OPTOrOHanNbHbIX
MHOrO4SIEHOB.

13.2 Tembl (pa3genbl) AUCUUNIUHBLI U BUAbI 3aHATUN:

Bugpl 3aHaTUN (4acos)
Ne CamocTos-
HanmeHoBaHue Tembl (paszgena) AUCUUNANHGI MpakTtu- MNabopa-
n/n Jlekuunu TenbHas | Bcero
yeckue [TopHble
paboTta
1 MCTOYHMKN 1 KnaccuduKaLus norpeLlHocTen 3 0 3 9




5 LII/ICJ'IeHHbIVe MeTObl peLleHNs HEeMMHENHbIX 6 0 6 6 18
ypaBHEeHMiA

3 MHTepnonsaumsa anrebpanyeckumm MHOroYneHamm 6 0 6 6 18

4 Haunydluee paBHoMepHoe NpubnmkeHne gyHKLUM 6 0 6 6 18

5 YncneHHoe nHTerpupoBaHue 3 0 3 3 9

6 YncneHHoe anddepeHumpoBaHme 6 0 6 6 18

7 YUuncneHHble MeToabl NMMHENHOM anrebpbl 6 0 6 6 18
UuncneHHble MeToapbl peLleHns npobnemel

8 COBCTBEHHbIX 3HAYEHUI 6 0 6 6 18

9 UncneHHble MeToAbl pelleHns 3agaymn Kowmn gns 6 0 6 6 18
0ObIKHOBEHHbIX AnddepeHumnanbHbIX ypaBHEHWIA

10 UncneHHble MeToabl pelleHns KpaeBbiX 3aaad Ans 6 0 6 6 18
ony

11 MeTon CeTOK pelleHust KpaeBblX 3aaq Ans 6 6 6 18
ypaBHEHMI C YaCTHbIMU NPON3BOAHBIMM
WUroro: 60 0 60 60 180

14. MeToan4yeckue ykasaHMAa Ans ody4aroLWmxXca No 0CBOEHUIO AUCLUMNIIUHDI

OcBoeHMe auncuunnuHbl npegnonaraeT He TONbko o0bsi3aTenbHOE noceLleHne
obyyarowmmMeca ayauTopHbIX 3aHATUMI (NabopaTopHbIX 3aHATUA) U akTUBHYKO paboTy Ha
HUX, HO N CaMOCTOATENbHYO Yy4ebHY0 AeATENBHOCTb, HA KOTOPYIO OTBOANTCA 68 4acoB.

CamoctoaTenbHas y4ebHas  OeATenbHOCTb  CTYOAEHTOB N0 AUCUUNSINHE
«YncneHHble meTogbl» NpeanonaraeT BbINOMIHEHNE CrieAYoLWmMX 3a4aHNN:

1) camocTosaTenbHOEe Wu3yyeHne y4ebHbIX MatepuanoB no pasgenam 1-11 ¢
MCNONMb30BaHMEM OCHOBHOM UM  [OMOSIHUTENbHOW  NuTepaTypbl, WHGOOPMALMOHHO-
CMpaBOYHbIX U MOUCKOBbLIX CUCTEM;

2) NoAroToBKY K TEKyLMM aTTecTauusimM: BbINOfIHEHME NnabopaTopHbIX 3a4aHuin no
nouncky Heobxoammblx Ans paboTsl B ayantopum matepmanos B IHTepHeTe.

Ocoboe BHMMaHve obyyalLMXCsa HanpaBnseTcss Ha OCBOEHWE MNpPaKTU4EeCKUX
MeTOAOB YUCIIEHHOTO andepeHuLmpoBaHng, WHTErpMpoBaHus, peLueHus
anrebpaundeckux, aunddepeHunanbHbIX W UHTErpasnbHbIX ypaBHeHuW.KadecTBeHHoe
BbIiNofHeHWe nabopaTopHbix paboT nogpasymMeBaeT MNOSMIHOUEHHOE U3YyYeHne U
MaKcMMarnbHOE MCMNOoNb30BaHNe BCEX NPeLoCTaBMeHHbIX 00yYaroLwmmMesa NHOPMaLNOHHO-
KOMMYHUMKaLMOHHbIX pecypcoB. [puoputeTHon sBnseTcsa paboTa C obLwenoCTynHbIMM
COBPEMEHHbIMM NakeTaMmmn Nporpamm.

Bonpocbl NeKkumoHHbIXx 1 nabopaTopHbIX 3aHATMI OBCY)XAAKTCA Ha 3aHATUAX B
BMOE YCTHOro onpoca — uWHAMBMAYyanbHOro u dpoHTanbHoro. [lpyM nogrotoBke K
NEKLMOHHbIM 1 NnabopaTopHbIM 3aHATUS 0ByyaloLWMMCA BaXXHO NMOMHUTb, YTO MX 3ajada,
OTBEYas Ha OCHOBHble BOMPOCblI MfaHa 3aHATUS W OOMNONHUTENbHbIE  BOMPOCHI
npenogaBatens, noka3aTb CBOW 3HAHUSA U KPYro3op, yMeHue fiormyeckm NoCTponuTb OTBET,
BNageHne maTemMaTMyYeckum annapaTtoM WM WHble KOMMYHWKATMBHbIE HaBblKA, YMEHue
OTCTamBaTb CBOK MNpodecCuoHanbHy0 nosnuuio. B xoge yCTHOro onpoca BbISIBRSAKOTCS
Aetanu, KoTopble MO KakMM-TO NpUYMHaM oKasanucb HeOOCTaTOYHO OCMbICIIEHHBIMU
CTyaeHTamMn B XxoAe Yy4ebHbiXx 3aHATMA. TeM camMbiM OMpoC BbINOSIHAET BaXkKHeWLme
o0yyvaloLLyH0, pa3BMBaIOLLYIO M KOPPEKTUPYHOLLYO PYHKLMK, NO3BONSET CTyAeHTaM y4ecTb
HegopaboTkn n nsbexartb UX NPU NOAFOTOBKE K NPOMEXYTOYHbIM aTTectaumam (7 cemecTp
— 3a4eT, 8 ceMecTp — 3K3aMeH)



Bce BbiNoOnHsemble CTygeHTaMuM CaMOCTOATENbHO  3adaHusa  (BbIMOMHEHWEe
KOHTPOmbHbIX M nabopaTopHbix  paboT) noanexaT nocrneaylowen npoBepke
npenogasatenem. PesynbTaTbl TEKYLUMX aTTecTauun y4ymTbiBalOTCA npenogasarenem npu
npoBeAeHNM NPOMEXYTOYHON aTTecTauun (7 ceMecTp — 3a4eT, 8 ceMecTp — 3K3aMeH).

B cnyyae HeobxoguMmocTM  nepexoda  Ha  OUCTAHUMOHHBIA  PEXUM
oby4eHuancnonb3yeTcs 9NEKTPOHHbIN KypcC «4YncneHHole MeToabl»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha noptane «ONEKTPOHHbIN
yHuBepcuTeT BI'Y».

15. MepeyeHb OCHOBHOM U OOMNONHUTENLHOW NUTepaTypbl, PECYpPCOB WMHTEPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) ocHOBHas nuTteparypa:

Ne n/n McTOYHMK
Bbaxsanos H.C. YncneHHble meToabl: y4eb. nocobue / H.C. baxeanos, H.IN. XXugkos, .M.
1 Kobenbkor; MI'Y M. M.B.JlomoHocoBa — 6-e 1n3g. — M.: buHom, Jlabopatopus 3HaHui 2008. — 637 c.

(BCe npegblayLine nsgaHus).

Oemuposuy B.T1. OcHOBbI BbIMMCNTENBHON MaTeMaTukn: y4eb. nocobue/ b.IN. Jemungosny, U.A.
MopoH, — 6-e usg. — CI16.: Jlanb, 2007. — 664 ¢ (BCe npeablgyine n3gaHus).

6) gononHuTenbHasa nuTepartypa:

Ne n/n NcToYyHuK

3 Bbaxsanos H.C. YncneHHble MeToabl B 3aga4ax U ynpaxHeHusx: y4eb. nocodbue / H.C.baxsanos,
A.B. NNanuH, E.B. YmxonkoB; noa Bea. B.A. CagosHudesa. — M.: Bbicwas wkona, 2000. — 190 c.

B)MH(OPMaLMOHHLIE INEeKTPOHHO-06pa3oBaTeNnbHbIe pecypchl (oduumanbHbie pecypcbl MHTEPHeT) .

Ne n/n Pecypc
ApywaHsiH O.B. YucneHHble pelleHnss WHTerpanbHbIX ypaBHeHun Mmetogom keagpaTyp / O.B.
4 ApyLiaHsH. - HMBL, MIY- NHTepHeT pecypc:http://num-

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

ApyuwaHsaH O.B. PewweHue 3agayun Kowm ansa obbikHOBEHHbIX AndbdepeHumnansHbix ypaBHeHui/ O.Bb.

5 ApyLuaHsiH, C.0. 3aneTkuH. - HAMBL, MITY- NHTepHeT pecypc:http://num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 27/htm .
6 MpuknoHckm B.U. YucneHHole metogbl / B.W. [MpuknoHckmn. — MIY ®usdak. — WHTepHeT

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

ToipToiwHukoB E.E. MeTogbl yncnenHoro aHanusa / E.E. TeipTbiwHukoB. — UBM PA. — UHTepHeT

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

8 OBC «YHuBepcuTeTckas Bubnuoteka OHNanH»: obpasoBaTernbHbIN pecypc:
<URL:http://www.biblioclub.ru>.

9 HaydHasa3oHanbHas 6mbnmoTteka BopoHexcKoro rocygapCTBEHHOro yHuBepcuTeTa : ONEeKTPOHHbLIN

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

16. MNepeyeHb y4eOHO-MeTOAUYECKOrO obecneyeHus AnNA CaMOCTOATENIbHON paboTbl
(y4ebHo-memoduyeckue pekomeHOauuu, nocobus, 3adayHuku, Memodudyeckue yKa3aHusi no 6bIrNOHeHU
npakmu4yeckux (KOHMpOoIsbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McToYHmK
Baxeanos H.C. YwucneHHble metogpl: y4eb. nocobue / H.C. Baxsanos, H.M. >Xwngkos, .M.
1 Kobenbkos; MI'Y um. M.B. JlomoHocoBa — 6-e n3a. — M.: buHom, JlabopaTtopus 3HaHuin 2008. — 637 c.

(BCe npebiayLine nsgaHms).

OemnpgoBny B.M. OcHOBbI BbIMUCNIUTENBHOM MaTeMaTuku: y4eb. nocobue/ B.M. Oemuposud, U.A.
MopoH, — 6-e usg.- Cl6.: Jlanb, 2007. — 664 c (Bce nNpefbigylive nsgaHus).

BaxeanoB H.C. YucneHHble meToapl B 3agayax U ynpaxHeHusx: y4eb. nocobue / H.C. baxsarnos,
A.B. NNanuH, E.B. YmxoHkoB; nog Ben. B.A. CagoeHudeBa. — M.: Beicwas wkona, 2000. — 190 c.

ApywaHaH O.B. YucneHHble pelleHns uHTerpanbHblX ypaBHeHun Mmetogom kBagpatyp / O.B.
4 ApyLiaHsH. - HUMBL, MIY- WHTepHeT pecypc: 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_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/)
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
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ApywaHsiH O.b. Pewenne 3agaum Kowu ans o6bikHOBEHHbIX AnddepeHumanbHblx ypaBHeHui [ O.6.
5 ApyLUaHsH, C.0. 3aneTkuH. - HAMBL MIy- WHTepHeT pecypc: http:/num-
anal.srcc/msu.ru/meth _mat/prac_gdf/page 27/htm .

MpuknoHckuin B.W. YucneHHble metogbl / B.W. MpuknoHcknin. — MY ®dusdak. — VIHTEpHeET pecypc:
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page 23/htm .

ToipThiwHMKoB E.E. MeTogpl yncneHHoro aHanusa / E.E. TeipTbilwHMkoB. — MIBM PA. — NHTepHeT
pecypc: http://window.edu.ru/ window/library?p rid=39142 .

17. OGpasoBaTenbHble TEXHONOrMu, Ucnosb3yemble MNpuU peanusaumm yy4eoOHoOMn
OUCUMNNUHBbI, BKIOYasas AUCTaHUMOHHbIE oOpasoBaTtenbHble TexHonorun (AOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpn peanusaumm OucCUMNMHBLL  UCNonb3yloTcAcneayowmne obpasoBaTerbHble
TEXHOMOMMN: JOrMYEeCKoe MOCTPOEHNE AUCUUNINHDBI, YCTaAHOBMEHWE MEXNpPeaMETHbIX
cBA3en, obO3HayeHMe TeopeTU4ecKoro M MNPakTUYeCcKoro KOMMOHEHTOB B Yy4eOHOM
MaTtepuane, akTyanusaumsi IM4HOro n y4ebHo-nNpodeccnoHanbHOro onbiTa obyyatoLmxcs,
BKIMOYEHUE 3NeMEHTOB ANCTaHLUMOHHBIX 06pasoBaTesibHbIX TEXHOMOMMIA.

B npaktnmyeckom 4Yactu Kypca WCNONb3yeTca CTaHAapTHOE COBPEMEHHOEe
nporpamMmmHoe obecrneyeHne NnepcoHanbHOro KOMMNbTEpPa.

B uactm ocBoeHuss wmaTepumana NeKUMOHHbIX U JTabopaTopHbIX 3aHATUMN,
CaMOCTOATENbHOM paboTbl MO OTAeNbHbIM pa3genam  OUCUMMAWHBL,  NPOXOXAEHUS
TeKyLen N NPpoMeXyTO4YHOM aTTecTauum MoXeT NPUMEHSATLCS 3NEKTPOHHOEe obyyeHue u
ANCTaHUWOHHbIe oObpasoBaTesfibHble TeXHOMOrMuM, B  YaCTHOCTWU,3NEKTPOHHbIA  KypC
«YucneHHble metoabi» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTane
«DNEKTPOHHbIN yHNBepcuTeT BIY».

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

YyebHasa ayguTtopus: cneynanmampoBaHHas Mebens.

KoMmnbloTEpHbIN ~ KNacc: crneumanuampoBaHHast Mebenb, MapkepHasi [ocCkKa,
nepcoHanbHble KOMMNbIOTEPHI.

MepeyveHb Heobxoammoro nporpammHoro obecneveHus: Ubuntu (6ecnnaTtHoe n/unm
csoboaHoe MO, nuueHsus: https://ubuntu.com/download/desktop);VisualStudioCommunity
(6ecnnatHoe n/vnn cBobogHoe Mno, nuueH3nsa
https://visualstudio.microsoft.com/ru/vs/community/);MATLABClassroom
(cy6nuueH3noHHbIN KOHTpaKT 3010-07/01-19 oT 09.01.19);LibreOffice
(GNULesserGeneralPublicLicense (LGPL), 6ecnnatHoe w/unn ceobogHoe MO, nuueHsus:
https://ru.libreoffice.org/about-us/license/);Lazarus (GNULesserGeneralPublicLicense
(LGPL), ©ecnnatHoe w/unun cBobogHoe 1O, nuueHsma:  https://www.lazarus-
ide.org/index.php);FreePascal (GNUGeneralPublicLicense (GPL), 6ecnnatHoe wu/unu
cBobogHoe Mno, NUUEH3NS: https://www.freepascal.org/fag.html);MozillaFirefox
(MozillaPublicLicense  (MPL), ©6ecnnatHoe w/unu cBobogHoe [0, nuueHaus:
https://www.mozilla.org/en-US/MPL/);Maxima (GNU General Public License (GPL),
©ecnnaTtHoe n/unn ceobogHoe MO, nuueHauna: http://maxima.sourceforge.net/fag.html).

19. ®oHA OLEeHOYHbIX CPeACTB:
19. OueHou4HbIe cpeacTBa ANns NPOBeAEHUA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

MopsaoK OLEeHKM OCBOEHMSA obyvaloLmmmncs y4ebHoro MaTepuana onpeaenseTcs
coaepXaHueM creayoLmnx pa3aenos AUCLUNMUHBI:

UHankaTop(bl)
DOCTUXKEHUS
KOMMeTEHL MM

OueHouHblecpeac
TBa

Ne HanmeHoBaHue pasgena aucumnnuHbl KomneTeH
n/n (moayns) umna(un)

1. 1.1. VicTouHUKN 1 knaccudmnkauyms OrkK-1 OrlK-1.1, OrK-1.2, Komnnekr



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
https://www.freepascal.org/faq.html
https://www.mozilla.org/en-US/MPL/
http://maxima.sourceforge.net/faq.html
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Ne HanmeHoBaHuMe pasgena aucumnnmHbl KomneTeH MiipukaTop(bi) OueHouyHblecpeac
n/n (moayns) ums(un) HOCTVKEHIS TBa
KOMMNeTeHUmmn
MOrPeLUHOCTH. OlIK-1.3 nabopaTopHbIX
1.2. YncneHHble MeToAbl peLleHuns 3afanni Ne 1,2
HEeNMHENHbIX YPaBHEHUM.
1.2. YncneHHble MeToapbl peLleHns
HENUHEeNHbIX YpaBHEHWN. KomnnexTt
2 | 1.3. Hannyuywwee paBHomepHoe npubnmkexHune OrnkK-1 OlK-1.1, OMK-1.2 nabopaTopHbIX
pyHKUMMN. 3agaHum Ne 2,3,6
1.6. YncneHHble MeToapbl NIMHENHOW anrebpsbl.
1.2. YncneHHble MeToapbl peLleHns OlK-2 OlK-2.3
HENUHEWHbIX YpaBHEHUIA. K
1.4. YncneHHoe MHTerpMpoBaHue. OMRIEeKT
3 nabopaTopHbIX
1.8. YncneHHble MeTOAbI pelleHns 3agayn o
3agaHunm Ne 4,2, 8
Kowwm ans 0ObIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHUN.
1.3. Haunyuywlee paBHOMepPHOE NpubnmkeHme OrlK-1; OnK-1.1; Komnnekr
PyHKUUL. OriK-4 OrK-4.2 nabopaTopHbIx
4 | 1.5. YucneHHoe guddepeHLpoBaHme. 3agaHuii Ne
1.10. MeTop ceTOK peLLeHus Kpaesbix 3aaad 3,510
O ypaBHEHUIN C YACTHbIMW MPOM3BOAHBIMMU.
1.5. YncneHHoe anddepeHunpoBaHue. OnK-4; Or1K-4.1, OlNK-4.2; Komnnekr
5 1.6. YncneHHble MeTOoAbl NIMHENHOW anrebpbl. OrnkK-2 OnK-2.3 nabopaTopHbIX
3agaHun Ne 5,6
1.4. YncneHHoe MHTErpMpoBaHue. OrK-1; OrllK-1.1, OlK-1.2; Komnnekr
6 1.7. YncneHHble MeTOAbl pelleHns Npobnemol OrlK-4 OlnK-4.3 nabopaTtopHbIX
COBCTBEHHbIX 3HAYEHWN. 3anaHuii Ne 4,7
1.7. YncneHHble MeTOAbl pelleHns Npobnemol OrllK-1; OrllK-1.1, OlK-1.3; Komnnekr
COOCTBEHHbIX 3Ha4YeHUN. OriK-2 OrikK-2.3 na60pa]opr|x
7 | 1.8. YucneHHble MeToabl peLleHns 3aaaqu 3apaHuii Ne 7,8
KoL ans 06bIKHOBEHHbIX
AndepeHumnanbHbIX YpaBHEHUN.
1.9. YucneHHble MeToabl peLleHns KpaesblX OrllK-4 OrK-4.1,0l1K-4.2, Komnnekr
3agay ana OY. OrK-4.3 nabopaTopHbIX
8 1.10. MeTopq ceTokK peLleHus KpaeBblx 3aday 3apaHnii Ne 9,10
051 ypaBHEHUIN C YACTHBIMW MPOM3BOAHBIMMU.
1.9. YucneHHble MeToabl peLleHns KpaeBblX OriK-1; OriK-1.1, OlK-1.2, Komnnekr
3agay ana Ofy. OrlK-1.3; nabopaTopHbIX
1.10. MeTop, ceTOK peLleHust KpaeBblx 3aaau OrnkK-4 OriK-4.1 3agaHuii Ne 8,
9 | 4nsa ypaBHEHMWI C YaCTHBIMW NPOU3BOAHBIMU. 9,10
1.8. YncneHHble MeTOAbI pelleHns 3agayn
KoL ans 06bIKHOBEHHbIX
anddepeHymnanbHblX YpaBHEHUN.
MpomMexyTouHas aTTectauus Mepeyerb
. BOMPOCOB K
dopma KOHTpONs — 3a4eT; ak3aMeH 3au4eTy; aK3aMeHy

20 TunoBble OLEHOYHbIE cpeaAcTBa U MeToAMYEeCKUe MaTepuanbl, onpegenswoLme
npoueaypbl oLueHUBaHUsA

20.1 TeKywWwmMn KOHTPOJ1b yCNeBaeMoCcTun

Tekywiaa aTrectauma NpoBOAUTCS B COOTBETCTBMWU C [lonoxeHMemM O TeKyLuen

aTTecTaumMm oby4alwLlMxca No nporpaMmamM Bbicllero obpasoBaHus BopoHexckoro
rocyaapCTBEHHOIo yHMBEpcUTeTa.

pabor,

B xone

Tekyllasa aTTecTauus NPoBoANTCA B pOopMe KOHTPOSbHbIX paboT 1M nabopaTopHbIxX

cogepkaHne KOTOpbIX MNPUBEOEHO HUXe. KOHTPOSbHOM  paboThl

o6yqarom,emyc;| Bblgaetcsa KUM c NPakKTN4eCKMM nepevyHem 3agaHun wm npeagnaraeTcs

pewnTtb AdaHHble 3adaHug.

B xope BbIMONHEHUs 3adaHUWA HEmnb3s MNOJIb30BaTbCH

cpeagcrBamMn CBA3N (BKJ'IPO‘-IaFI ceTb MHTepHeT) n nobbiMn nevaTHbIMK mMaTtepunanamm,
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orpaHu4eHue no BpemeHn — 60 aCTPOHOMUYECKUX MUHYT.

Mpn Tekywem KOHTPONEe YpOBEHb OCBOEHUSI y4ebHOW AUCLMNIMHLI U CTEeneHb
CPOPMUPOBAHHOCTN KOMMETEHLMN ONPEeaeNiaTCA OLEeHKaMN «3a4TeHO», «HE 3a4TeHO».
Kputepun oueHnBaHmsa pesynbTatoB 00y4yeHus npu TEKyLLEen aTTecTaumm.

KoHTponbHas pa6oTta Ne 1

1. Obwas cxema METOAOB peLlleHNa KpaeBbiXx 3afad nnd guddepeHumanbHbIX
ypaBHEHUN MaTemMaTuyeckon pmsnkn. PasHOCTHbIE CXEMBI.

2. HallTu HauMeHbLLWI NOMNOXUTENbHbIN KOpeHb ypaBHeHus *~ +Inx—4 =0 ¢ ToyHOCTbIO
— -5 o
£ = 10"" MmeTOOOM MPOCTLIX UTEPALIUIA.

KoHTponbHas paboTta Ne 2
1. YncneHHble MeTOabl peLleHnsa nHTerpanbHoro ypasHeHus ®pearonbma 2-ro poga.

2. Hantn cobcTBEHHbIE 3HA4YeHUsT maTpuubl MeToaom Kpelnosa:

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

KoHTponbHas pa6oTta Ne 3
1. MeToq CeToK AN SNAMNTUYECKOrO YPaBHEHWS.

2. Pewntnb cucremy metoaom rnpocCTbIX I/ITepaLl,I/IIZI

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

NabopaTopHasa pa6oTta Ne1

, . -3 -5
Bbluncnutb 3HadeHune yHkumm sin(x) no dopmyne Tennopa ¢ TOYHOCTbIO & = 107, ¢=10

Na6opaTtopHasa pab6oTa Ne2

. . y -5
Hamaute HauMeHbLLMIA NONOXMUTENbHBIN kopeHb ypasHeHust T (X) =0 ¢ TouHoctbio & =10
MeTodamu geneHns nononam, NpocTbiX MTepaumn n HotoToHa.

NabopaTopHasn pab6oTta Ne3
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C nomoLblo MHTEPNONSAUMOHHBLIX MHOrodneHoB HbeioToHa, CtupnuHra u beccensa HamguTe
3HaveHue yHkumm f(x), 3agaHHoM Tabn. 1, B ToYKax Xi, Xz, X3 (Tabn. 2). C nomoLLbio cnnamH-
WHTEPNONAUUM HanaMTe 3HayYeHne JaHHON PYHKUUM B TOYKE Xa.

NabopaTopHasn pa6oTta Ne4
b

3apaHue. Bblumcnutb uHTErpan If(X)dX C TOYHOCTbIO 6‘=10_5, ncrnonb3ys npasumio
a

CumncoHa M cocTaBHyl0 KBaapaTypHyto dopmyny [aycca ¢ natbto y3namu. OueHWTb

MOrPELUHOCTb MCMOMb3yeMblX KBagpaTypHbIX OPMyn W onpeaenvTb YUCNO  YaCTUYHbIX

OTPEe3KoB pa3bueHusi, HeobxoauMMoe Ansi AOCTWMKEHMSI 3aO4aHHOW TOYHOCTU BbIMUCIIEHUS

WHTerpana.

NabopaTtopHasn pa6oTta Ne5
Ons sapavnbix Ku P meTomom HeonpemeneHHbIX KO3(EULMEHTOBNOCTPOUTL dopmyny

k
YyucrneHHoro anddepeHUMpoBaHMS, annpPOKCUMUPYIOLLYIO f )(X) ¢ nopsigkom N P

NabopaTopHas pa6oTa Ne6
. y - -6
HailouTe pelueHne cUCTEMbI IMHENHBIX ypaBHeHuit ¢ TouHocTeio € =107 meTopamu Maycca,

npocton utepauuun n 3enagens.

JlabopaTopHas paboTta Ne7

Hantn Bce COBCTBEHHble 3HA4YeHUs NPennoXEeHHOW MaTpuubl pasmepoMm 4x4 meTogamu
BpaLlleHusa, daHunnesckoro, Kpbinosa.
NabopaTopHas pa6oTta Ne8

Hangute Ha oTpeske [0,1] peweHne 3agaun Kowm p[na cucteMbl  OOLIKHOBEHHbLIX
anddepeHumnanbHbIX ypaBHEHWUI

% = £,(x, y,(x), y,(x)),

CLLXZ - fZ(X! Y1 (X), yz(x))! yl(o) = Yio» Y (0) = Yao

-4

¢ Touroctblo € =107 metopamu PyHre-Kytta, Agamca-bawdopTa 4yeTBepToro nopsigka u
NPOrHo3a-koppekuun (Mcnonb3ysa ans nporHosa anroputm (37) n Koppekumm — metog Agamca-
MynToHa yeTBepTOro nopsaka).

NabopaTtopHas pa6oTta Ne9
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2

u
1. PewnTb cMewwaHHy0 3agady Ans ypaBHEHUS TENsonpoBO4HOCTU Y = PVl C Ha4yarnbHbIM
X
ycrnosuem u(x,0)=f(x), 0 < x <1, 0<t <01,
2. HanTtu peweHune 3agauun Oupuxne B KBagpaTe cO CTOpPOHOW 1 ons ypaBHeHWs Jlannaca ¢

kKpaesbiMn ycriosuamun Buga u(0,y)=fl(y), u(1,y)=f2(y), u(x,0)=f3(x), u(x,1)=f4(x), (
0<y<10<x<l).

Na6opaTtopHas pa6oTta Ne10

PelueHne nHTerpanbHoro ypaBHeHuss ®pegronbma BTOPOro poaa MeToAoM MeXaHU4ecKMX

KBagpatyp, And 3agaHHoro Korn4ecrtea y3JrioB.

[na oueHkn pesynbTaTaBbiNONHEHUA KaXaon nabopaToOpHOM M KOHTPOSbHOM

pa6OTbII/ICI'IOJ'Ib3y}OTCFI cneaywuwine nokasamesu:

1)

2)
3)

3HaHMEOCHOB COCTaBIEHUSI KOMMbIOTEPHbLIX MPOrPaMM AN PEeLUeHUss TUMOBbIX
mMaTeMaTU4Yeckmx 3agau;

3HaHMEeNMEOLNXCSA PECYPCOB AN peLleHnst NpUKagHbiX MaTeMaTUYecKmxX 3aaay;
YMEHWEe WCMNofb30BaTh CTaHOAPTHbIE MaKeTbl NPOrpaMMHOro obecriedeHus Ans
pELUEHNs TUMOBbLIX MaTEMaTUYECKMX 3a0ay;

4) BnageHve HaBblkaMu XpaHeHus, noucka, cbopa, cuctemaTmsauum, obpaboTkn u

MCMNosnb30BaHNA VIH(bOpMaLl,VII/I.

[ns oueHMBaHMS pe3ynbTaToB Kaaow nabopaToOpHOM M KOHTPOSIbHOW paboThl

NCNonb3yeTcs WKasna: «3a4TeHO», KHe 3a4YTEHO.
CooTHOLWEHNE noKa3aTenen, KpUTepueB W LIKanbl
oby4yeHuns nokasaHbl B cnegyowen tTabnuue:

oueHunBaHNA pe3yrnbTaToB

KpuTepuu oueHnBaHna kKomneTeHuum

YpoBeHb
chopMMpoBaHHOCTH
KOMMeTeHuun

LLkana
OLEHOK

Mpu BbINOMHEHWM NabopaToOpPHOW MM KOHTPOSbHOW paboTbl CTYAEHT
NpPoAEeMOHCTPUpPOBar B AOCTaTOMHOW Mepe: 3HaHNEOCHOB COCTaBIIeHUsA
KOMMbIOTEPHBLIX MpOrpaMM AfA pelleHns TUMNOBbIX MaTeMaTU4ecKux
3aja4y, UMeLUXCA  pecypcoB  ANA  peweHus  MpuKNagHbIX
MaTeMaTu4yeckux 3ajadv, YyMeHWe WCMonb3oBaTb CTaHOAPTHbIE MaKeThbl
nporpammHoro obecneveHvs ANs peleHns TUMOBbIX MaTeMaTUyecKmx
3ajavq, BnageHue HaBblkaMW  XpaHeHwus, nowcka, cbopa,
cuctemaTmnsauyumn, ob6paboTkmn 1 MCnonb3oBaHUs MHopmMaLumK.

[ocTaTo4HbIn
YPOBEHb

3ayTeHo

Mpw BbINONHEHUN NaboOPaTOPHOW UMM KOHTPOMbHOW paboTbl CTYAEHT He
NpPOoAEeMOHCTPUPOBar B JOCTATOYHON Mepe: 3HaHWe OCHOBCOCTaBIIEHUSA
KOMMbIOTEPHBIX NporpamMm A8 peLleHns TUMNOoBbIX MaTeMaTU4eCcKuX
3afa4y, UMeLWMUXcs  pecypcoB  Ans  peweHns  NpuKnagHbiX
MaTemMaTu4ecKkux 3afad, yMeHWe MCrorb3oBaTb CTaHAapTHblEe NakeThbl
nporpamMmHoro obecneyeHmss AN peleHns TUMOBbIX MaTeMaTU4eCcKnx
3ajavq, BnageHue HaBblkaMW  XpaHeHus, nowcka, cbopa,
cuctemaTusaumm, obpaboTKM 1 MCNONb30BaHUA MHdOpMaLMK.

He
3a4TeHo

20.2 NMpomexyTouyHasa aTrectauusi

lMpomexxyTouHas aTTecTauusiB 7 cEMecTpe Nno AUCUMUNIMHE 3aKmoyaeTcs B 3auTe
nabopaTtopHbIx paboT 1-5 n cobecegoBaHnn N0 TEOPETUYECKMM BOMNPOCaM.
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I'IepetleHb BOMNMPOCOB K 3a4eTy:

Nﬁ/ﬁg TeMbl K NPOMEXYTOYHOW aTTecTaLmm (3adeTy)
UcTtouHnkn wn knaccudumkaums BblYUCTIMTENbHBIX MNOrpelHocTen. [lorpelHocTs  yHKUMN.
1. OcCOGEHHOCTM MaLUMHHOW apudMeTukn. BrvsHve ownboK OKPYrneHWs Ha BblYUCIUTENbHbIV
npouecc.
YncrneHHble MeToAbl pelleHns ckansipHbix ypaBHeHun. Knaccudwukauus, obnacte NpMMEHeHWs,
5 anropuTMbl M NPeEnATCTBUA peanusaumn MeTogoB. MeToabl AeneHust nonofam, NpoCTOM
’ utepauum n HetotoHa. CXxoOUMOCTb M OLLEHKU NOrpewHocTn MetogoB. OCOOEHHOCTU YNCNIEHHON U
nporpaMmHol peanvsauum MeTogoB.
3 lMoctaHoBKa 3agaun  uHTepnonsuuun. [locTpoeHWe  MHTEPMNOMSALMOHHOINO  MHOFOYSIeHa.
) MHTepnonaumnoHHbIn MHorouvneH Jlarpanxa. MNorpelHocTs MHTepnonauuu.
4 KoHeuHble pasHOCTM M ux cBoucTBa. Tabnuua pasHocTen. UNHTepnonsiumMoHHble opMynbl
) HbtoToHa, Beccensa n CtupnuHra.
5 UHTepnonaums cnnanHamu. KOHCTpyMpoBaHWE WHTEPNOMsUMOHHOrO cnnarHa. OnTumanbHbIn
) cnocob nNocTpoeHus Kybmnyeckoro cnnanHa.
6 MeTog nNPOroHKM pelleHust MMHEWHbIX CUCTEM C TpexauaroHanbHon Mmatpuuen. [Npamas wu
) obpaTHas NPOroHkW. YCToN4YMBOCTb METOAA.
7 YuncneHHoe wuHTepnonuposaHue. KsapgpatypHasa dopmyna. O6uwas uMHTepnonsumMoHHas
KBagpaTtypa U ee NorpeLiHocCTb.
8. KsagpatypHble dopmynbl HetoToHa-KoTeca, norpelHocTb 1 YacTHble Criyyau.
9. JlokanbHO-MHTEPNONSLMOHHbIE KBagpaTypHble OPMYnbl U UX NOTPELLUHOCTb.
10, CxogmMmocTb KBagpaTypHOro npouecca. TeopemMa O HeobXoOuMbIX U OOCTaTOYHbLIX YCIOBUSIX
CXOAMMOCTM KBagpaTypHOro npowecca.
KBagpaTtypHble popMynbl HauBbICcLWwEero anrebpanyeckoro nopsgka To4HOCTU. Teopema o Bbibope
11. y3noB. MHorouneHbl JlexxaHgpa n nx ceoncTBa. KeagpaTypHas cdopmyna lMaycca. CxoammocTb
KBagpaTypHOro npouecca, NopoXAeHHOro KsagpaTtypHbiMn doopmynamu Maycca.
lMocTpoeHne cxopsawWmMxcs KBaapaTypHbiX npoueccoB. Cnocobbl  MNOBLIWEHWS TOYHOCTU
12. kBagpaTypHon copmynbl. [lpaBuno PyHre. OcoBeHHOCTM YUCNEHHOW W  MNpOrpamMMHOMN
peanvsaunv KBagpaTypHOro npoiecca.
13 YuncneHHoe puddepeHumpoBaHne. Cnocobbl MOCTPOEHUSA CXoAAWMXCA OPMYN YUCIIEHHOMO
' anddepeHUMpoBaHUS.

[ns oueHMBaHMS pe3ynbTaToB O0OY4YeHUsI Ha 3ayeTe MCMNosb3ylTCs creaylolime

nokasartenu:
1) 3HaHMe TeopPETUYECKNX OCHOB;

2) yMeHue pellaTb 3agayun nabopaTtopHon paboThl;
3) ymeHue paboTtaTtb ¢ anropytMamMm METOAOB 1 MH(POPMAaLIMOHHBIMU PECYPCaMMU;
4) 3HaHMe OCHOB COCTaBIEHMSI KOMMbIOTEPHbLIX MPOrpaMm 4118 peLleHnst TUNOBbIX
MaTemMaTUYEeCKMX 3a4a4 YNCNEHHbIX METOAOB;

5) ycnelwHoe NpoxoxaeHne TekyLemn atTrectaymm.

D,J'IFI oueHnBaHuA pe3yrnbTaToB 3a4yeTa WCNOoJb3yeTCA WKasia.: «3ad4meHo», «He

3a4meHo».

COoOTHOLIEHNE MOKa3aTenen, KpUTEpUeB W  LUKarbl

o0y4yeHuns nokasaHbl B cnegyowen tTabnuue:

oueHnBaHuUA pe3yrbTaToB

YpoBeHb
Kputepun oueHmBaHNs kKoMmneTeHuni COpMUPOBAHHOCTYU LLikana oueHok
KOMMeTeHUun
MonHoe cooTBeTcTBME OTBeTa oOyvaroLlerocsd BceM [MoBbILLEHHbIV 3auteHo
nepeyYncrieHHblM  Mnokasatensam Mo Kaxaomy U3 YpPOBEHb
BOMNPOCOB  KOHTPOSbHO-U3MEPUTENBLHOTO  MaTepuana.
YMeHne MpuMeHsiTb Ha MpakTuKe MeToAbl U cpefacTBa
ANs  pelweHns  TUNOBbIX  3aja4, 3MdEKTUBHOIO
NCMOMb30BaHNA PEeCcypCcoB COBPEMEHHbIX [MobanbHbIX
ceTen B UccnegoBaHusX.
HecooTBeTcTBMe oTBeTa obyyawowerocs OQHOMY U3 baszosblii 3ayTteHo
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nepeyYncrieHHbIX nokasartenei (K ogHOMY U3 BOMPOCOB
KOHTPOMNbHO-M3MEePUTENBHOIO martepuana) "
NpaBWUMbHbI OTBET Ha AOMOSIHUTENbHLIA BOMPOC B
npegenax nporpamMmmei.

YpOBEeHb

HecootBeTcTBME OTBETa oGyyatowierocsl fobbiM ABYM
M3 MNepeyncCrieHHbIX rokasaTenein U HenpaBuIbHbIA
OTBET Ha [OMOSIHUTESNIbHBLIA BOMPOC B npedenax
nporpamMmei.

[NoporoBbii
YPOBEHb

3auteHo

HecooTBeTcTBMEe oTBeTa oby4varowerocs nobbiM 13
nepeYvncrieHHbIX nokasarenemn (B pasnun4YHbIX
KOMOMHaLUMNAX MO OTHOLUEHWUIO K BOMPOCaM KOHTPOSbHO-
N3MepuTENbLHOro MaTepuana).

B oTBeTe Ha OCHOBHble BOMPOCLI CcodepKaTcs
OTpPbLIBOYHbIE 3HaHUs OCHOB, CNOCOBCTBYIOLLMX
peweHnio 3agad npodeccuoHanbHON OesTenbHOCTU
gonyckatTca rpybble  ownbku npu  AeMOHCTpauun
YMEHWU NPUMEHSNATb Ha MPaKTUKe MeToAbl AN peLleHns

He 3auyTteHo

TUNOBbLIX 3a4au.

MpomexyToyHass aTTectauma B 8 cemecTpe ocyuwecTsnsetca B dopme

cobeceqoBaHNss MO 3K3aMEHAUMOHHbIM OGunetam C MNOMOLLBD HWXKEe NPUBEAEHHbIX
OLIEHOYHbIX CpeacTB (nepedeHb BOMPOCOB K 3k3aMeHy). B 6Guner Bknwo4vawoTcs ABa
TeopeTU4ecknx Bonpoca.

Hepequb BOMNMPOCOB K 3K3aMeHYy:

NeNe
n/n

TeMmbl K TEKyLLIEN aTTecTalmmn (3K3aMeHY)

[MoHsATME NorpeLHocTen.

YucneHHble MeTOAbI peLleHUs CKaNsipHbIX YpaBHEHUN.

MHTepnonsaumsa anrebpanyeckuMmy MHorovnieHamu. CnnanH-nHTepnonsaums.

YucneHHoe MHTerpuposaHue.

YucneHHoe anddepeHUMpoBaHne.

YuncneHHble MeToabl peLleHns NMHEeNHbIX anrebpanvyecknx ypaBHEHUN.

YuncneHHble MeTogbl pelleHns Npobnembl COGCTBEHHbIX 3HAYEHWUN.

YuncneHHble MeToabl pelleHns 0BbIKHOBEHHbIX AnddepeHLmanbHbIX YpaBHEHUIA.

YncneHHble MeToabl peweHunsa ypaBHeHMVI C YaCTHbIMU NPOU3BOAHBIMU.

e I e e K I

0.

YuncneHHble MeTOAbl PeLlEHUsI MHTerpanbHoro ypaBHeHust Ppegronbma 2-ro poaa.

11.

MCTOUHMKM U Knaccudukauma  BbIMUCNUTENBHLIX MorpewHocTen. [lorpelHocTe  yHKLMK.
OcobeHHOCTN MalMHHOM apudMeTukn. BrvsHue oWwmnMBOK OKpYrieHns Ha BblYUCHUTENbHbIN
npouecc.

12.

YucneHHble meTonbl peweHna cKandapHbIX ypaBHeHVII?I. KﬂaCCVI(*)VIKaU,VIFl, obnactb NPpUMEeHeEHNA,
arnropnTtMmbl N NpenAaTcTBuUA peannsaunm metogos. MeTogbl AeneHns nononam, I'IpOCTOI7| nTtepaumn
n HbloToHa. CxoOuMMOCTb M OLEHKM norpewHoCcTn MeTonoB. OCOBEHHOCTU  YNUCIIEHHOW U
ﬂpOI’paMMHOIZ peannsaunm MeTogoB.

13.

MocTaHoBKa 3agayun nHTEpnonaunn. nOCTpoeHVIe WHTEPNONALMNOHHOIoO MHOro4seHa.
MHTepﬂOﬂﬂLlMOHHbIVI MHOro4neH J'IarpaH>Ka. nOFpeLIJHOCTb nHTEepnondauunn.

14.

MHorouneHsl YebbilweBa 1 nx cBoricTBa. OnTUManbHbIv BeIGOP Y3M0B MHTEPMONALNN.

15.

CxognmocTtb NHTEPNONALMNOHHOIO npouecca. JlokanbHas MHTEpNONAUnA. HOCTpoeHMe
cxoadlerocd nMHTepnonauMoHHOro npouecca.

16.

KoHeuHble pa3HOCTU 1 UX cBOWCTBA. Tabnuua pasHocten. MHTepnonsiuMoHHble dopMynbl HbloTOHA,
Beccensa n Ctnpnutra.

17.

PaspeneHHble pasHocTM W ux cBoucTBa. WHTepnonsuuoHHas dopmyna HbeloToHa Ans
HEepPaBHOOTCTOSLLMX Y3MO0B.

18.

WHTepnondumsa cnnanHamui. KOHCTpyMpOBaHME WHTEPNONSUMOHHOIO cnnanHa. OnTumanbHbIv
cnocob NocTpoeHus Kybmn4eckoro cnnanHa.

19.

MeTon NpOroHKM peLleHns NIMHERHbIX CUCTEM C TpexauaroHaneHown matpuuen. MNMpsamas n obpatHas
NPOroHKN. YCTOMYMBOCTb METoAa.

20.

Haunydwee paBHoMepHOe npubnmkeHne dyHKUUKM Ha oTpeske. Teopembl Yebbiwesa. Cnocobbl
NOCTPOEHUS NPUBAMKEHUS, BNIN3KOro K Haunyyliemy.
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UncneHHoe uHTepnonuposaHue. KeagpatypHaa dopmyna. O6Lias MHTeprnonsauuoHHas ksagpartypa

21.
1 ee NOorpeLIHoCTb.
22. KBagpatypHble dpopmynbl HetoToHa-KoTeca, morpelHoCTb 1 YacTHbIe criyyau.
23. JlokanbHO-UHTEPNONALMOHHBIE KBaApaTypHble (hOPMYIibl U MX NOrPELUHOCTb.
o4, CxoomMmocCTb KBagpaTypHOro npouecca. Teopema O HeOBXoOUMbIX WM LOCTATOYHbIX YCIOBUSAX

CXO0AMMOCTHU KBagpaTypHOro npouecca.

KBagpaTypHble chopMyrbl HavBbICLLEro anrebpanyeckoro nopsigka To4HocTU. Teopema o Bblibope
25. y3noB. MHorouneHbl JlexxaHgpa u ux cBonctBa. KBagpaTtypHas ¢opmyna lMaycca. CxoamMmocTb
KBagpaTypHOro npouecca, NOpoXAEHHOro KBagpaTtypHbiMn doopmynamu [aycca.

lMocTpoeHne cxogdwmxcs  KBagpaTypHbix npoueccoB. CnocoObl  MOBBIWEHUS  TOYHOCTU
26. KBagpaTypHon cpopmynbl. MpaBuno PyHre. OCoOBEHHOCTN YMCEHHON N MPOrpaMMHON peanusauum
KBagpaTypHOro npotecca.

27 UncneHHoe aundpdepeHumpoBaHne. Crnocobbl MOCTPOEHUS CXOAALMXCS (POPMYS  YUCIIEHHOIO

andpdepeHLnpoBaHus.
UuncneHHble MeToAbl pelleHus NUHenHbIX cuctemM. Knaccuyeckast cxema metoda [aycca. Cxema ¢
28. BblbopoM rnasHoro anemeHTta. Moandukauua metoga Maycca. MNporpammHas peanunsaums meToaa
"aycca ¢ BbIGOPOM rnMaBHOrO 3MemMeHTa.
29 MeTog npoctom wuTepauuMu peLleHUs JIMHEWHbIX CUCTEM, CXOOAMMOCTb METOAa, OLEHKM
) norpewHocTn. Metoabl Akobu n 3engens.
30 BnusHue owmnbku OKpyrneHuMs Ha BbIYMMCIMTENbHbLIA MPOLECC NPU PEeLeHNU JNIMHENHbIX CUCTEM.
' Yuncno obycnoBneHHocT Matpuubl. OueHka NOrpeLHOCTM peLLEHNs.
31 MeTtoabl KpbinoBa u [JaHWNEBCKOro OTbICKAHUS COOCTBEHHbIX 3HA4YeHUM M BeKTOpoB. Cnocobbl
pPacKpbITMS XapaKTEPMCTMYECKOrO MHOroy1eHa.
32 MeTtoabl Tennopa n PyHre-Kytta peweHnus 3agaun Kowwm ans auddepeHumnansHOro ypaBHeHuUs
nepBoOro nopsgka.
33 YCTOM4YMBOCTb U CXOOAMMOCTb METOOOB MOMMHOMMArNbHasi annpokcumaumsi. YCTOMYMBOCTb MeToaa
) Apamca.
34 UucrneHHble MeToAbl pelleHWst KpaeBbix 3adad and  obblKHOBEHHbIX AuddepeHumnanbHbixX

ypaBHeHu. MeTtop cetok. MeTtoa cTpenbobl.

Obwasi cxema MeTOOOB pelleHus KpaeBbiXx 3agjavy Ana  guddepeHumnancHbiX  ypaBHEHUN
35. MaTemaTtmyeckon ouankn. PasHocTHble cxeMbl. CxO0QMMOCTb Pa3HOCTHOW CXeMbl. ANMpoKkcnmaums
peweHns. YcTonunmBocTb. Teopema dununnosa.

npOCTeVILUI/Ie Pa3HOCTHblE CXeMbl 014 ypaBHEHUA TennonpoBOAHOCTWU. AI'II'IpOKCVIMaU,VIFI SIBHOM U

36. » » - »
HeaBHOW cxeMm. [NprHUMN Makcumyma. Y CTOMYMBOCTb ABHOW U HEABHOW CXEM.

37. [NpocTenwan pasHocTHas cxema 3agayu Oupuxne anga ypasHeHus NyaccoHa.

38 UucneHHaa peanusauuss npocTelllen pasHOCTHOW CXeMbl pelleHns 3agadu [dupuxne ang
) ypaBHeHus Jlannaca.

39. MeTog MexaHUYeCKMX KBagpaTyp peLleHnst MHTerpanbHblX ypaBHeHun dpegronbma BTOPOro poaa.

[ns oueHnBaHuA pe3ynbTaToB 06y4eHUs Ha 3K3aMeHe UCMOoMnb3ylTCAa cnegyoLlme
nokasarenu:

1) 3HaHWe TeopeTNYeCcKnX OCHOB;

2) ymeHue peliaTtb 3agauu;

3) ymeHue paboTaTtb C anropyTMaMmm MeToA0B Y MHAPOPMALMOHHBIMU pecypcamu;

4) ycrelHoe NpoxoXaeHue TeKyLlen atTecTaumm.

[na oueHnBaHUs pe3ynbTaToOB 3K3aMeHa WCMONb3YyeTCs WkKasa: <«OTIINYHO»,
«XOPOLLUO», «Y4OBMETBOPUTENBHOY», KHEYAOBNETBOPUTENbHO.

CooTHOLIEHNE NnoKkasaTenemn, KPUTEPUEB U LLIKaMNbl OLLlEHNBAHUA pe3ynbTaToB
o0y4yeHuns nokasaHbl B cnegyowen tabnuue:

YpoBeHb
Kputepun oueHmMBaHNs KoMNeTeHLNA cpopmupoBaHHocTn | LLkana oueHok
KOMMOeTeHUnn
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[MonHoe cooTBeTCTBME 0OYYalOLWMMCS BCEM

NnepeyYncrieHHbIM MNoKasaTensiM Mo  KaXaoMy M3  BOMPOCOB
KOHTPOJSTbHO-M3MEpPUTENBHOIO Matepuana.

OOyvatowminca B NONMHOM Mepe BrageeT  MNOHATUIAHBIM
annapatoM gaHHoW obracTy Hayku (TeopeTUn4ecKumMm OCHOBaMM
ONCUUNINHBI), CNOCOBEeH WNMICTPUPOBaTbL OTBET MpUMeEpamMu,
NPUMEHSTb TEOPETUYECKME 3HAHUSA ONS1 PELLEHUS NPAKTUYECKNX
3ajady B obrnactM Kypca, CTydeHT YyMmeeT paboTtatb C
pasfnMyHbIMU UCTOYHUKAMMK Hay4YHOW MHpOpMaLuKn, rpaMoTHO U
npaBuWrbHO NpeAcTaBnsieT CBOW  pe3ynbTaTbl, NPaBUIBHO
oTBevaeT Ha Bonpocskl KVM.

[NoBbILLEHHbIN
YPOBEHb

OTnuyHo

HecootBeTcTtBMEe  oTBeTa  obyvarolleroca  OOHOMY U3
nepeyncrneHHbIX Bbllle MnokasaTternen (K OAHOMY M3 BOMPOCOB
KOHTPOSbHO-U3MepPUTENBHOIO MaTepuana) u npaBuIbHbIA OTBET
Ha AONONHUTENbHbIV BOMPOC B Npeenax nporpaMmbl.

nnu

HecootBeTcTBMe oTBeTa obydatowlerocss nwobbiM OBYM U3
nepeyvncreHHbIX nokasatenen (nMMbo OBYM K OOHOMY BOMpPOCY,
nmmMbo No  OOHOMY K  KaXXgoMy  BOMPOCY  KOHTPOSbHO-
N3MepuTENBHOTO MaTtepuana) M npaBuiibHble OTBETbI Ha ABa
AOMNONHUTENbHbLIX BONpOCca B npegeniax nporpammei.

BasoBbIl ypoBeHb

Xopouwo

HecootBeTcTBME oTBeTa oOyvatowerocda nwbbiM OBYM U3
NnepeyYncrneHHblX nokasatenen u HenpasBwuMbHbIM OTBET Ha
AONONHUTENBHbLIV BOMPOC B Npedenax nporpaMMbl.

nnm

HecootBeTcTBMEe oOTBeTa oOy4atowleroca mnwbbIM Tpem U3
nepeyYncrneHHblX nokasaTtenen (B pasnuMyHbIX KOMOWHaLMAX MO
OTHOLUEHMID K  BOMPOCaM  KOHTPOJIbHO-U3MEPUTENbHOro
MaTepuvana).

[MoporoBbii ypoBeHb

YpoBnetBopu-
TeNnbHO

HecootBeTcTBMe  oTBeTa  obOyvawwerocs  nwobbim w3
nepeyncrnieHHbIX nokasaternen (B pasfnuyHbIX KOMOWHaUMAX Mo
OTHOLUEHWIO K  BOMpPOCaM  KOHTPOJSIbHO-U3MEPUTENbHOro
MaTtepuana).

HeypnosnetBop
UTenbHO
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®opMa KOHTPOSbHO-U3MepUTeNnbLHOro MaTepuana

YTBEPXOAIO
3aB. kacheapo mateMaTmuyecKkoro
MOLEenMpoBaHus

Bypnyukas M.LL.
_ .20 __

Hanpasnenue nogrotosku: 02.03.01 MaTtemaTvka 1 KOMNbIOTEPHbLIE HAYKW

OvcumnnnuHa: YncneHHble MeToabl
Kypc: 4

®opma obyyeHns: oyHas

Bua atTectauun: npomexyTovHas
Bua koHTpons: ak3ameH

KoHTponbHO-n3meputenbHbIn maTtepuan Ne 188

=

KeagpatypHble hopmyrnbl HetoToHa-KoTeca, morpelHoCTb M YacTHbIE Criyyau.
2. YuncneHHble MeToabl peLlleHns NMHEeNHbIX anrebpandyecknx ypaBsHEHUN.

MNMpenogasatensb Kapnosa A.ll.
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20.3 ®doHO OUEHOYHbIX cpeaAcTB CPOPMUMPOBAHHOCTM KOMMNETEHUUW CTYAEeHTOB,
pekomeHAayeMbIn Ansi NpoBeAeHUA AUarHoCcTM4YecKux pabor

Hepequb 3a4aHnM ans OLEeHKU C(bOpMVIpOBaHHOCTVI KoMneTeHUnn:

1. MorpelwHOCTb NPY BbIYUCIIEHUN MHTEPNONSILMOHHOIO MHOFOYIIEHA B TOYKE X 3aBUCUT OT
pacnonoXeHUs1 3TON TOYKN. YCTaHOBUTE COOTBETCTBME MEXAY PACMONOXKEHNEM TOUKUN U
METOLAOM UHTEPNONsLMM, NPU KOTOPbIX NOrPELLHOCTb OyAeT HavMeHbLUEN.

1. x pAOOM C Ha4yanoM OTpe3ka UHTEPNONALMM
2. x pSAOOM C KOHLIOM OTpe3Ka MHTepnonsumum

(x—x0)

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

4. x B cepeanHe oTpeska uHtepnongauumn n 0,25 < q < 0,75, rae q = (x_hx"), h — war

a)nepsas MHTepnonsumMoHHasa opmyna HetoToHa
b)sTOpasa nHtepnonaumMoHHas opmyna HetoToHa
C)MHTepnonsaunoHHas gopmyna CtupnuvHra
d)uHTepnonsiumoHHasa popmyna beccens
e)MHTepnonsunoHHasa popmyna JlarpaHxa

PelueHune:

B 3aBucumocTu ot pacrnofioXkeHnd TO4Kn BbI6VIpaIOTCF| cneagywwme metoabl
MHTEepnonAaunin:

1) nepBas UHTepnonsuMoHHasa popmyna HelOTOHa — x PSIAOM C Ha4Yanom oTpeska
NMHTEpNoNAunm;

2) BTOpas MHTepnonsumoHHasa popmyna HeloTOHa — x psiAOM C KOHLLOM OTpe3Ka
MHTepnonsauum;

3) uHTepnonsumoHHasa popmyna CTupnnHra — x B cepeguHe oTpeska MHTepnonsauum u
lq] < 0,25, roe q = M,h — war;

4) nHtepnondaunoHHasn dopmyna beccensa — x B cepegmHe oTpeska MHTEPNONALMM U
025<q<075rtpeq= @,h — Lar.

2. NpaAMbIM METOOOM PELLEHNSI CUCTEM NIMHENHBIX anredpanyecknx ypaBHEHUN C
TpexguaroHanbHOW MaTpuLen Ha3biBaeTcs ...

1.MeTo4 NPOroHKN (NpaBuUnbHbLIN OTBET)
2.MeToA BpaleHus

3.meToa HbtoToHa

4.meTon penakcauum

PeweHue:

[ns peweHns CMCTEM JIMHENHbIX YPaBHEHUIN C TpexanaroHanbHoOWU MmaTpuuen
MCNOonb3yeTca MeTo[, MPOroHKN.

3. [Mpwv BbluncneHun pewenuns CIIAY metogom Maycca ¢ Bbibopom BeayLlero
aneMeHTa UCMonb3yKTCs cnegytowme crpaternn Bolbopa BegyLLero anemMeHTa ...
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1.no ctonbuy (npas)

2.no cTpoke (npas)

3.no Bcen maTpuue (npas)
4.no nobo4HOM AnaroHanu
5.1mo rmaBHoOM gnaroHanu

PelueHne:
CyuwiecTBytloT Tpy Hanbonee pacnpocTpaHeHHble cTpaTernm Bbibopa BeayLmMX 3f1EMEHTOB:

1) B Ka4eCcTBe BeAyLLEero afieMeHTa -ro wara BblbvpaeTcss MakcumarbHbIA N0 MOAYIIHO
3aNeMeHT MaTpuubl NP yCNoBuAX j = k < i; €CNN UMEeETCS HECKOSbKO MaKCUMaribHbIX MO
MOAYINIO 9IEMEHTOB, TO BeAyLL MM BblibupaeTcs nobon U3 HMX; aTa cTpaTernsa HasblBaeTcs
BbIGOpPOM BeayLlero afieMeHTa no cronobuy;

2) B KayecTBe BeayLlero afieMeHTa k-ro wara BbibmpaeTca MakcumarnbHbI MO MOLYIHO
3AfIeMeHT MaTpuubl NpK yCnoBuax i = k < j; €Crnv UMeeTcst HECKOSTbKO MaKCMMaribHbIX Mo
MOAYM0 3fIEMEHTOB, TO BeAyLWUM BbibnpaeTcs nobon 13 HUX; aTa cTpaTerusi HasblBaeTcd
BbI6GOPOM BeayLLero afieMeHTa no CTPOKE;

3) B kayecTBe BeAyLLEro afieMeHTa -ro LWwara BblbMpaeTcs MakcMMarnbHbI Mo MOAYM0
3NEeMEHT MaTpuubl Npu ycrnoBusx k < i, k < j; ecnm nMeeTcsl HECKONbKO MakCUMaribHbIX
Mo MOAYIH0 3NEMEHTOB, TO BeayLUMM BbiGMpaeTcs nobon N3 HUX; 3Ta cTpaTerus
Ha3blBaeTCcs BbIOOPOM BeAyLLEero afnieMeHTa no Bcen matpuue.

4. [Ons npumeHeHus metoga 3engensa pewenuna CJTIAY HeobxogmMmo, 4TobbI
1)MaTpuua umena npeobnaaroLLyto rnaBHyr AuMaroHarb(rnpas)
2)Bce cOBCTBEHHbIE 3HAYEHUA MaTpULbl ObiNM MeHbLUE eanHMLbI (NpaB)
3)maTtpuua 6bir1a CUMMETPUYHON

PelueHune:

[nsa npumeHeHna metoga 3engensa Heobxoanmo, 4Tobbl MaTpuua nvena
npeobnagatoLLyto rnaBHy guaroHarnb, U Bce COOCTBEHHbIE 3HAYEHUS MaTpuLbl Obinn
MEHbLLE eanHULbI. YCnoBNe CUMMETPUYHOCTU MaTpULbl HE SIBNSIETCS HEOOXOAMMbIM.

5. YcTaHoBUTE COOTBETCTBME MEXOY METOAAMM U UX CBOMCTBAMMU
1. MeTog PyHre-KyTTa
2. MeTtog Apamca-bawdopTa
3. Metog Agamca-MynTtoHa

a) OgHowaroBbIn

b) MHorowaroBbIin, ABHbIN

¢) MHorowaroBbIi, He SIBHbIN
d) ToYHbIN

PeweHnwue:
1. Metopg PyHre-KyTTa - ogHowaroBbin
2. MeTtog Agamca-bawidgopTa - MHOrowaroBbln, ABHbIN
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3. MeTton Agamca-MynToHa - MHOorowaroBblii, HE ABHbLIN
JlaHHble MeToabl HE ABMAAKOTCA TOYHbLIMW.

6. npl/I6J'II/I)KeHHbIM YNCITOM a Ha3bIBalOT YNCI10, HE3HAYNTESIbHO OTJINYaloLWNeCH
OoT.....

OtBeT:
TOYHOro

7. Cymma KOadhpULMEHTOB MHTEPMNONALNMOHHOM KBaapaTypHOM (OOpMYribl Ha OTpeske
[—1,1] paBHa.....
OTtBeT: 2

PelleHune:
noA=[Cdx=b-a=1-(-1)=2

8. MeTog npocTon untepaummn peLleHns ckanspHbIX YypaBHEHU CXOANTCS
CO CKOPOCTbIO ...
PeweHune: meTog npocTon ntepaumm peLueHusi CKanspHbIX ypaBHEHUN
CxoOuTca CO CKOPOCTbIO reoMeTPUYECKON NPorpeccum.
OTBeT: reomMeTprUYecKomn Nporpeccun.

9. [lononHuTe KOHEYHYI pas3HOCTb NepBOro nopsaka ans yHKuum sagaHHoON
TabnuyHo 2, -6,...

X 1 2 3 4
y 5 7 1 4
OtBeT: 3
PelwieHune:

KoHeuyHasi pa3HOCTb NEpPBOro nNopsiaka BbIYUCIISIETCA BbIYMTAHUMEM U3 MOCMEAYIOLLErO
3HaYeHNs1 PYHKUMM NpeablayLero.

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

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

[} G0 dx = 2 [f(a) + £(b)] , £(m) + £(0) = sin(m) + sin(0) =0 + 0 = 0

OTBeT:
0

11.TlorpelwHOCTb0 Ha3biBaOT PA3HOCTb MEXOY TOYHbIM 3HAYEHNEM U .....
OTBeT: NpUBAMKEHHbIM.
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12.KoHeyHas pa3HOCTb NepBOro nopsaaka ans yHKUnmn 3agaHHomn TabnmyHo
2, -6, 3. KoHeyHasa pa3HOCTbL BTOPOro nopsigka -8, 9.
HanTtn KOHeYHYI0 pa3HOCTb TPETbEro Nopsiaka.

X 1 2 3 4

y |5 7 1 4

OtBeT:17.

PelweHue:

KoHeyHasa pasHOCTb NepBOro nopsigka:
7-5=2

1-7=-6

4-1=3.

KoHeuHas pa3HOCTb BTOPOro nopsiaka:
-6-2=-8

3-(-6)=9

KoHeuHasa pa3HOCTb TPeTbero nopsiaka:
9-(-8)=17.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:
|. TectoBble 3agaHus.

1) 3agaHung 3akpbiToro Tmna (Bbibop 04HOro BapraHTa oTBeTa, BEepHO/HEBEPHO):

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

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIV BbIOOD):

e 2 6anna — ykasaHbl BCe€ BEPHbIE OTBETbI;

e 33 KaXabl BepHbIN OTBET cTaBuTcs 1 Gann, npyM 3TOM 3a KaxAblli HEBEPHbLIN
OoTBeT BblunTaetca 1 6ann;

e 0 6annoB — He BbIOpaAHO HM O4HOr0 BEPHOro OTBETA.

3) 3apaHung 3akpbiToro Tmna (Ha cooTBeTcTBMe):

e 2 6anna — BCe COOTBETCTBUS ONpeaesieHbl BEPHO;

e 3a Kaxgoe BepHOE COMoCTaBrfieHMe CTaBUTCA KonuyecTtBo GannoB, paBHOE
MakcumanbHoMy (2 6anna), OeneHHOMY Ha KOSNM4YecTBO npegnaraemMbix B
BOMpPOCe CONOCTaBIIEHUN;

e 0 6annoB — HM 0gHO conocTaBrieHne He BblbpaHO BEPHO.

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

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

[l. PacuyeTHble 3agaun.



1) 3agaHung oTKkpbITOro T1na (4mcno):

e 2 6anna - ykasaH BEepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.
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