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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

B51.0.28 YucneHHble meToAbI

1. Koo 1 HaumeHOBaHMe HanpaBneHus NoAroTOBKNU:

02.03.01 MaTtemaTurKa 1 KOMMbIOTEPHbIE HAYKN

2. NMNpodcdunb noarotoBku: MatemaTnyeckoe U KOMMNbIOTEPHOE MOAENNPOBAHNE

3. Keanudumkauuma BbinyckHuka: bakanasp

4. ®dopma oby4yeHus: OyHas

5. Kacdbeapa, oTBevarwas 3a peanmsaumo AUCLUNIUHBI:

Kadbegpa matemaTnyeckoro MogenmpoBaHuna

6. CoctaBuTenb nporpammbl: Cunaesa MapuHa HukonaesHa, K.do.-M.H.

7. PekomeHpaoBaHa: Hay4HO-mMeTOOMYECKMM COBETOM MaTeMaTU4eckoro dakynbTeTa,
npoTtokosnt Ne 0500-03 ot 28.03.2024

8. YueOGHbIN ron: 2027/2028 CemecTpbl:7, 8



9. Llenu n 3agayum y4e6HOM AUCLMNIIUHDI:

Llensimu oceoeHusi y4ebHoU OucyuniiuHbl 615K MCs:

- OBrnageHve TeopeTU4ecKMMW OCHOBaMM U OPMMPOBAHUE MPAKTUYECKUX HaBbIKOB

YNCITEHHOTO peLUeHns CTaHAapTHbIX 3a4au.

3adayu y4ebHoU OuCyUMNUHbI:

- OBragetb KOMMbIOTEPHOM

MaTeMaTuyeCcKnx Moaenen.

10. MecTo yuye6HOM AncumMnnuHel B cTpykType OOI: yyebHasa avcunnnuHa «4mucneHHble

MeToAbl» OTHOCUTCS K oba3aTtensHon Yyactu bnoka 1. Oucumnnuuel (mogynn).
TeopeTnyecko U MPakTUYEeCKOM OCHOBOW ANA OCBOEHUA Y4eOHOW OMCLUNSIUHDI

«YucneHHble MeToaa» SBNAOTCS 3HAHUS, YMEHUS N HaBbIKN CTYOEHTOB, MPMobpeTEHHbIE B

peanmsau,meﬁ anroputmoB AnAa  COOTBETCTBYHOLLMUX

pesynbTate M3ydeHUss MaTepuana creayrLlimx KypcoB:
«DyHKUMOHANbHbLIA  aHanu3y,

«ypaBHeva B 4YaCTHbIX MPOU3BOOHBLIX»,

«MaTemaTnyecknn aHanusy,
«YpaBHEHUSA

MatemaTuyeckon pusnkmy, « OBbIKHOBEHHbIE AnddepeHLnarnbHbIe YpaBHEHUS».

11.

HaBbIKW),

nnaHnpyewvbiMu

I'InaHMpyeMble pe3ynbTaTthbl O6y‘-IeHI/IS| no AgucuuvniunHe (3|-|a|-|m|, YMeHus,
COOTHEeCEeHHbIle C

pe3ynbTatamMmun ocBOeHuA

obGpasoBaTenbHOM NporpaMmbl (KOMMNeTEHLUAMU BbINYCKHUKOB):

Koga HassaHnvne | Kogpl NuamnkaTopsl lMnaHupyemble pesynbTaTbl 0by4eHus

KOMMeTeHL,
nm

Orl1K-1| CnocobeH OlK- | Obnapgaet 6a3oBbiMU | 3HATb: coaepxaHue npoLieccoB
KoHcynbTup | 1.1 3HaHMAMK, MNOMNYyYEHHbBIMM B | cCaMoopraHu3aumMm u camoobpasoBaHus, KX
oBaTb n obnactm maTemaTU4eckux WU | OCOBEHHOCTEN W TEXHOMOrMA  peanunsaumm,
NCnosnbL30B (Mnn) ecTecTBEHHbIX HaykK ucxoas U3 Uenen  COBEpLUEHCTBOBaHUSA
aTtb npodeccrmoHanbHom EeATENbHOCTY;
dyHOameHT YmeTb: nnaHvpoBaTtb LEnuM M yCTaHaBnvBaTb
anbHble npvoputeTbl Npu Bbibope CMOCOBOB NPUHATUS
3HaHUA B peleHMn C y4eToM  YCrOBWW, CpPeacTs,
obnactn JNINYHOCTHBLIX  BO3MOXHOCTEA WU  BPEMEHHOM
MaTemaTtuny NnepcrnekTMBbl  JOCTVIKEHUS;  OCYLLECTBIEHUS
€cKoro AesaTensHoCTY;
aHanuaa, BnapeTb: npremamm camoperynauum
KOMIMMEKCH 3MOLMOHanNbHbIX Y (PYHKUMOHAMNbHbIX COCTOSAHMIA
oro n npwm BbIMOSTHEHUU npodeccrmoHansHon
PYHKUMOHA OEATEeNbHOCTN;  TEXHOMOMMsIMM  OpraHu3auum
NbHOTO npovecca camoobpa3oBaHus; npremMamm
aHanusa uenenonaraHnss BO BPEMEHHOM MNepCrneKkTuBe,
anreoptl, cnocobamn  nnaHMpoOBaHMS, opraHmsaumm,
aHanuTn4e CaMOKOHTPONSA 1 CaMOOLEHKN EATENBHOCTH.
CKoW OlNK- | YmeeT ucnonb3oBaTb 6a3oBble | 3HATh: OCHOBHbIE NOHATUA pasfgenos
reometpuu, | 1.2 3HaHMSA B obractu | AUCUUNNVHbBI, METOAbI aHaNM3a 1 4okas3aTenbCTB
andgepeH MaTemMaTn4eckux u (Unn) ecte- | OCHOBHbIX YTBEPXKOEHWN;
LmanbHomn CTBEHHbIX HayK B | YMeTb: nMpuvMeHATb annapat AUCKPETHOW
reomMeTpumn npodeccroHanbHom MaTeMaTVKn B peLLeHN NpaKTUYecKnX 3a0ay;
" [esaTenbHOCTU BnapeTb: HaBblkaMu aHanm3a n UCCeaoBaHus
Tononoruu, KOHKPETHbIX 334au.
andodpeped | OMMK- | Mmeer HaBbIKU BblOoOpa | 3HaTh: OCHOBHbIE NOHATUA pasfgernos
LunanbHbIX 1.3 METOAOB  pelleHnss  3adad | AMCUMNAWMHBLI, METOAbl aHanmMsa W peLueHusi
ypaBHeHUN, npodeccrnoHanbHom 3apav;
OWNCKPEeTHO OEeATenbHOCTM Ha  OCHOBe | YMeTb: HaxoauTb HeobXoauMbi  Hay4HbIN
Z TEOPETUYECKUX 3HAHUN MaTepvan no JAWCKPEeTHOM MaTeMaTtuke [nrnis
MaTemaTtumk KOPPEKTHOIO co3gaHust MaTemaTn4ecKon
n n MOZENM NPaKTUYEeCKnX 3aaavy;
MaTemaTtuy BnapgeTb: HaBblKamMu MOOEenupoBaHus
€CcKon KOHKPETHbIX 3ajad C MOMOLb0 CpeacTs
NOTVIKN,




Teopum OVCKPETHON MaTeMaTuku st NOCNeayLwero nx

BEPOATHOCT nccrnefoBaHMs YUCTTEHHBIMU METOAAMMU.

en,

MaTemaTtuny

ecKou

CTaTUCTUKN

n

CcnyyanHbIxX

npoLeccos,

YNCNEHHbIX

MeTon0B,

TeopeTuyec

KoW

MEeXaHWUKN B

npogeccuno

HanbHOM

OesaTenbHo

CTH

OlK-2| CrnocobeH | OMK- | MmeeT npakTnyeckuin  onbIT | 3HATh: NPUHLMMLI NOCTPOEHUS Hay4YHON paboThl,

nposoauTtb | 2.3 uUccrnegoBaHMM B KOHKpPeTHOW | meTodbl cbopa M aHanmsa  NonyYeHHoro

nog, obnactm npocdpeccrmoHanbHoOW | MaTeprana, cnocobbl aprymeHTaumm,;

Hay4HbIM [esaTenbHOCTU YMeTb: pelwaTtb HayyHble 3ajadn B CBSA3M C

pyKoOBOACTB NMOCTaBMEHHOWLENbID U B COOTBETCTBUM C

oM BblOpaHHON METOOMKOW;

uccnegosa BnapeTb: HaBblkaMM MOAFOTOBKM  Hay4HbIX

Hue Ha 0630pos., nyoénukaumm, pedepatos "

OCHOBE onbnuorpacoun nNo TematMke MNPOBOAUMbIX

CyLLIeCTBYIO nccrnegoBaHWM Ha PyCCKOM M aHINIMACKOM A3bIKe.

LLMX

MEeTO4oB B

KOHKPETHOM

obnactu

npocpeccro

HanbHoOWM

OesaTensHo

CcTH

OlK-4| CnocobeH OrlK- | 3Haet ©asoBble OCHOBbI | 3HaTb: NPUHLAMbI NPOEKTUPOBaHUA 7

HaxoauTtb, | 4.1 COBPEMEHHOIo pa3paboTku NporpaMMHbIX NPOAYKTOB, KpUTEpUU

aHanusmpo MaTemMaTM4ecKkoro annapara, | X KayecTBa;

BaTb, CBSA3aHHOro C | YMeTb: OUeHNTb KayeCcTBO NporpamMmm v nakeTos

peanu3oBbl NPOEKTMPOBaHNEM, npvKnagHbIX Nporpamm;

BaTb paspaboTkon, peanusauven n | BnapeTb: HaBblkamMu peanusaumm nporpaMmMHbIX

nporpamMmmH OL/EHKOWN KayecTBa | NPOAYKTOB.

o} " NporpaMMmHbIX  MPOAYKTOB U

NCMonb30B NpOorpaMmHbIX KOMMJIEKCOB B

aTb Ha pasnuyHbIX obnactsix

npakTuke YernoBeYyeckon 4eaTenbHOCTU

matemaTtud | OlK- | YmeeTt ucrnonb3oBaTb | 3HaTb: MeToabl dopManu3auun 3agadm Ha

eckune 4.2 MaTemMaTn4eCcKUi annapart, | OCHOBE MaTemMaTW4eCcKoro MOAENMPOBaHUA WU

anropuTMbl CBSI3aHHbIN C | Teopum NPUONKEHHBIX METO0B;

, B TOM NPOEKTMPOBAHNEM, pas- | YMeTb: CBECTU NOCTaBMEHHYIO 3a4a4y K aTanam

yncne c paboTkol, peanu3aumMen U | anropuTMu3aLMu 1 NPorpaMMMpPOBaHNS;

NpPUMEHEHN OLlEHKOM kayecTtBa | BnapeTtb: HaBbikamu hbopmanusaumm n nogdopa

em NporpaMmHbIX MPOAYKTOB, B | METOA pELUEHMS.

COBpEMEHH npodeccruoHansHom

bIX OEeATeNnbHOCTH

Bbluucnnte | OlK- | meeT npakTMdeckuin onbIT | 3HaTb: NPUHUMMbI NPOEKTUPOBaHNA "

NbHbIX 4.3 NPMMEHEHNST  COBPEMEHHOrO | pa3paboTku NporpamMMHbIX MPOAYKTOB HA OCHOBE

cucTem MaTemMaTM4eckoro annapara, | NPUMEHEHNs COBPEMEHHOTO MaTeEMaTU4eCKOro
CBSI3aHHOIO c | annapara;
NPOEKTMPOBAHNEM, YMeTb: peanun3oBaTb NoArOTOBMEHHbIE
pa3paboTkon, peanusauuer u | NporpaMMHble  MPOAYKTbI U NporpamMMHble
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OLIEHKOM KayecTBa | KOMMJIEKCHI B Pa3fIn4yHbIX obnacTsx
nporpamMmMHbIX  NPOAYKTOB U YenoBeYeckon AeAaTeNbHOCTY;

nporpaMmMHbIX KOMIMJ1EKCOB B Bnapetb: mMeTogamun OLEHKHN Ka4vyecTBa
Pa3fIn4HbIX obnacTsx | NoaroToBEHHbIX nporpamMmMHbIX NPOAYKTOB U
YeroBeYeckon AeaTenbHOCTH NpOorpamMmMHbIX KOMMNJT1EKCOB.

12 O6bemM gucumnnuHbl B 3a4eTHbIX eanHuuax/yacax —6 / 216.

CDopma npomemyTquoﬁ aTTecTauun —3a4eT,; 3K3aMeH.

13. Buabl yueb6HOM paboThl:

TpyaoeMkocTb(4achl)
Bug y4ebHon paboThbl [o cemectpam
Bcero
7 cemecTp 8 cemecTp
AyouTopHbIE 3aHATUSA 120 68 52
B TOM Yucne: nexkuum 60 34 26
npakTnyeckme 0 0
nabopartopHble 60 34 26
CamocTosaTenbHasa pabota 60 22 38
dopma NpoMeXyTOYHOM aTTecTauum 36 - 36
Uroro: 216 90 126
13.1. CopepxaHue AUCLUNIINHBI
n/n Peanunszauyusa
HanmeHoBaHune pasiena
asgena CogepxaHve pasgena gMCUMNINHGI AvcLMnnke! ¢
P NMOMOLLbIO
ONCUUMIUHBI N
OHNaWnH-Kypca,
QYMK™*
1. Jlekumm
1. Matematudeckas o6paboTka akcrnepumMeHTanbHbix | https://edu.vsu.ru/
" OaHHbIX. MeToa HauMeHbLUMX KBagpaToB. course/view.php?i
CTOYHMKM " . _
2. CnnanH pyHKLMK. d=5794
1.1 knaccudumkaums M
. 3. Mogenu obuwen MexaHuKkM CnnowWHbIX cped. Teopus
norpeLuHocTen
nedopmanmu.
4. Mogenu Yebbllwesa.
YncneHHble meToabl _ | https://ledu.vsu.ru/
1. MeTtog pOenenust oTpeska noronam, MeTod MNpoCTon : :
peLueHus course/view.php?i
1.2 HEMVHEIHBIX utepaumm u metoa HotoToHa. d=5794
N 2. OueHKa NorpeLlHoCTy. B
ypaBHEHUN
1. MocTaHoBKa 3agauun uHTeprionsaumu. | https://edu.vsu.ru/
MHTepnonsaunoHHbIM MHoroureH Jlarpanxa. PasgeneHHsle | course/view.php?i
MHTepnonaums pasHocTu. IHTepnonsauMoHHbIE MHOMO4YEeHbl HetoToHA. d=5794
1.3 anrebpaunyeckummn 2. MHorouneHbl Yebbiwea. OnTMmManbHbIN BbIGOP y3roB
MHOro4YneHamMm WHTEPNONsLmn.
3. CXxoanmMocCTb MHTEPMOSILMOHHOIO NpoLiecca.
4. Nutepnonauus crnanHamu. Kybudeckne cnnarHebl.
1. KBagpatypHast dopmyna. Obuwee mHTepnonsaumonHas | https://edu.vsu.ru/
KBagpaTtypa U ee NorpeLHoCTb. course/view.php?i
2.KBagpaTypHble bopmynbl HetoToHa-KoTeca. d=5794
14 YuncneHHoe 3. CxoanmocTb KBagpaTypHOro npotecca.
' WHTErpupoBaHue 4. CxoanmocTb KBagpaTypHOro npouecca, NoOpoX4eHHOro
KBagpaTtypHbiMn doopmyrnamm [Maycca.
5.Cnocobbl  MOBBIWEHUA  TOYHOCTM  KBagpaTypHOW
dopmynel. [Npasuna PyHre
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1. HekoppekTHOCTb dopmynel yucneHHoro | https://edu.vsu.ru/
YucneHHoe anddepeHUnpoBaHus. course/view.php?i
1.5 andbdepeHumnpoBardn | 2.Cxopswmecs dopmynebl yucneHHoro | d=5794
e anddepeHUnpoBaHus. Cnocobbl NOCTPOEHMS
cxogsawmxcsa dopmyn YncneHHoro andgpepeHUnpoBaHus.
1. MeToabl peLueHns NNHENHBbIX cuctem. | https://edu.vsu.ru/
MoguduumnpoBaHHbIi MeToz "aycca. course/view.php?i
2. MeTo4 nNpPOroHKU pelleHnss NUHENHbIX cuctem ¢ | d=5794
TpexguaroHansHONn MaTpuLen. Y CTONYMBOCTb METOAA.
16 YucneHnHole MeToabl | 3. Metoa npocton uTepaumn. [ocTaTouHble ycCrnoBus
' nHenHon anrebpbl CXOOAMMOCTM U HeOoOXOAMMble M LOCTATOYHbIE YCNOBUS
cxogumocTn.  MeTon  Hauckopewnwero  rpagueHTHoro
cnycka. Metog Akobu n 3engens.
4. Yucno obycnoeneHHoctM  MaTtpuubl.  OueHka
NOrpeLLIHOCTU peLUueHus.
YucneHHble MeToabl 1 TMoo6 6 o https://edu.vsu.ru/
pelleHnss npobnemsbl | 5 POONEMbI COLCTBEHHBIX SHAUCHNN. course/view.php?i
1.7 COBCTREHHBIX 2. Metogbl Kpbinosa n [JaHuneBsckoro. d=5794
aHAYCHMI 3. MeTop BpalLeHMs Ans CUMMETPUYHbIX MaTpuL,.
1. Metog Tennopa peweHua 3agadn Kowwm anga | https://edu.vsu.ru/
UucneHHble MeToabl | AudpdbepeHumanbHOro ypaBHEHNsI MEPBOro nopsiaka. course/view.php?i
peweHns 3agaun | 2. MeTog nomaHbIx dwvinepa. d=5794
18 Kouun ansa | 3. Metoabl PyHre-KytTbl. OLeHka norpeLHocTy.
’ OObIKHOBEHHbIX 4. NHTepnonsumMoHHbIN MeTog Agamca.
anddepeHumnanbHbiX | 5. SKCTpanonsaumMoHHbIn meTtod Agamca.
ypaBHEHUI 6. YCTOM4MBOCTD " CXOAUMOCTb MeToA0B
NONMHOMMAaNbLHON annpoKCUMaLUN.
UucneHHole meTtoabl | 1. TloHATME O KOHEYHO-PaA3HOCTHbIX MeTodax pelleHus | https://edu.vsu.ru/
1.9 peLueHus KpaeBbIX | kpaeBbix 3agay ans OLY. course/view.php?i
3agad ang Oy 2. Annpokcnmaums. YcTonumBoctb. CXxogmMmMocTb. d=5794
1. OBwan cxema MeToda CEeTOK peLleHus KpaeBbix 3agad | https://edu.vsu.ru/
ana gudpdepeHumnanbHbIX YpaBHEHUIA MaTemaTuyeckom | course/view.php?i
P U3NKN. d=5794
2. CxoanmMocCTb pasHOCTHOWM CXEMBI.
3. Annpokcnmaums Ha peLLeHun.
MeTon CeToK o
4. YctonumocTtb. Teopema dununnosa.
peLueHns KpaeBbIX
110 3anad ANs ypasHEHMI 5.MeTof KOHEYHbIX 3NIEMEHTOB.
c YACTHBIMY 6. Pa3HOf)THbIe CXEeMbl ANA ypaBHEHNs TEN/oNpoBOAHOCTY
C OOHOW NPOCTPaAHCTBEHHOW MEPEMEHHON; SIBHblE U
Npon3BO4HbIMU
HesiBHblEe CXEMbI.
7. PasHocTHas cxema gOns ypaBHeHun [lyaccoHa B
NPsIMOYTOJIbHMKE, €€ KOPPEKTHOCTD.
8. MeTogbl peweHus ceTovHoOW 3agaun Hdupuxne gns
ypaBHeHun NMyaccoHa.
1. Hauny4ywee paBHomMepHOe npubnmkeHne yHkumM Ha | https://edu.vsu.ru/
oTpeske. course/view.php?i
2.EanHcTBEHHOCTB MHorouyneHa Haunydwero | d=5794
Hauny4wee npubnwmkenus B C.
111 paBHOMEpHOEe 3. Cnocobbl MOCTPOeHUs NpubNMXKeHNss Onmn3koro K
' npubnmkeHne Hauny4lemy.
dyHKLMK 4.0OpToroHarnbHble MHOTOYSEHBI.
5. lNMpouecc optoroHanuasauuu Lmuara.
6. PekkypeHTHble dopmynbl ANA  OPTOroHanbHbIX
MHOTFOYJIEHOB.
. JlTabopaTopHbIle 3aHATUSA
1. MaTtematundeckasi 06paboTka 3KCnepMMeHTarnbHbIX https://edu.vsu.ru/
VCTOUHMKM U ,D,aHHbIX.vMeTOJJ, HaMMEHbLUNX KBaApaToB. C(zurse/view.php?i
2. CnnanH dyHKUmK. d=5794
2.1 Knaccudgmkaums 3 M BLer T
. Mogenu obLen mexaHukn cnnoLwHbIX cped. Teopus
MorpeLLIHoCcTH

nedopmaumm.
4. Mogenu Yebbllwesa.




YucneHHble meToabl

1. MeTop oeneHus oTpeska nornonam, MeToq npocTom

https://edu.vsu.ru/

peLueHus course/view.php?i
2.2 ° uTepaumm n metog HetotoHa. _
HeNUHENHbIX d=5794
N 2. OueHKa NorpeLLHoCTy.
ypaBHEHUN
1. NocTaHoBKa 3agadv MHTEPNonsLmn. https://edu.vsu.ru/
MHTepnonaumoHHbIN MHOrouneH Jlarpanxa. course/view.php?i
" PasgeneHHble pasHocTn. HTepnonsuuoHHbIe d=5794
HTepnonaums HbfOTOHA.
2.3 anrebpanyeckumm '\ZAHISIquneHb' .
MHOFOUEHAMM . MHorouneHbl YebbiweBa. OnTumarnbsHbIi BbIOOP y3roB
WHTEPMNONsLMN.
3. CxoamMmocTb MHTEPMNONSALMOHHOMO npoLiecca.
4. inTepnonsiums cnnavHamn. Kybudeckme cnnaiHbl.
1. KBagpatypHasa chopmyna. ObLiee MHTEPNONsLUMOHHASA https://edu.vsu.ru/
KBagpaTypa n ee norpeLLHoCTb. course/view.php?i
2. KeagpaTypHble popmynbl HetoToHa-KoTeca. d=5794
24 YucneHHoe 3. CxoommocTb kBaapaTypHOro npouecca.
' WHTEerpupoBaHue 4. CxoaumocTb KBagpaTypHOro npolecca, NopoXaeHHOro
KBagpaTtypHbiMn coopmyrnamm [raycca.
5. Cnocobbl MOBbIWEHUs TOYHOCTU  KBagpaTypHOM
dopmynebl. [Npasuna PyHre.
1. HekoppekTHOCTb DOPMYIibl YNCIIEHHOTO https://edu.vsu.ru/
YuncneHHoe ondpepeHumpoBaHus. course/view.php?i
2.5 andpdepeHuupoBaHm | 2.Cxopswmecs dopmynbl yncneHHoro | d=5794
e andpepeHumpoBaHus. Cnocobbl NOCTPOEHMS
cxogsawmnxcsa opmyn YnucneHHoro anddepeHupoBaHms.
1. MeToabl peleHns NMMHENHbIX CUCTEM. https://edu.vsu.ru/
MopgudunumnpoBaHHbIi meTog Maycca. course/view.php?i
2. MeToa NPOroHKN peLleHns NMIMHENHbIX CUCTEM C d=5794
TpexguaroHanbHOn MaTpuuen. Y CTONYMBOCTb METOAA.
26 YucneHHble meToabl 3. MeTog npocTon ntepauun. [JoctaTouHble yCNoBus
) NNHeHOM anrebpbl CXOOQMMOCTU N HEOBXOAMMbIE N AOCTATOYHbIE YCIOBUS
cxogmMmocTn. MeTon HauckopemnLero rpagneHTHoro
cnycka. Metog Akobu n 3engens.
4. Yncno obycnoBneHHOCTM MaTpuubl. OueHka
NOrpeLLIHOCTU peLUeHUs.
YucneHHble meToabl . https://edu.vsu.ru/
1. Npo6rembl COGCTBEHHbIX 3HAYEHWUNA. : o
2.7 pelleHus npobnemb 2. Metogbl Kpbinosa 1 [JaHuneBsckoro. CC_)UI’SE/VIEW.php.I
C°6CTBeH~Hb'X 3. MeTop BpalleHus ans CMMMETPUYHbIX MaTpuL,. d=5794
3HaYeHun
1. MeTog Tewnnopa peweHuns 3agaun Kowm ons https://edu.vsu.ru/
YucneHHble meToabl | AndpdbepeHumanbHOro ypaBHEHNsI MEPBOro nopsiaka. course/view.php?i
pelueHns 3agaydn 2. MeTog nomaHbIxX Owvnepa. d=5794
28 Kowwu gns 3. MeTtogb! PyHre-KyTTbl. OueHka norpeLHocTu.
’ OObIKHOBEHHbIX 4. IHTepnonaumoHHbIn MeTog Agamca.
anddepeHumanbHbiX | 5. DKCTpanonsuMoHHbI MeTod Agamca.
ypaBHeHUi 6. YCTOM4MBOCTb " CXOOUMOCTb MeToJ0B
NONMHOMMAIbHON annpoKCUMaLUN.
YuncneHHble MeToabl 1. MNoHATNE O KOHEYHO-PA3HOCTHLIX METOAAX PeLUeHUst https://edu.vsu.ru/
2.9 peLLeHns KpaeBbIX KpaeBbIx 3agad ana OY. course/view.php?i
3agad ana Oy 2. Annpokcnmaums. YcTonimBoctb. CXxogmMMocTb. d=5794
1. OBwas cxema MeToaa CETOK pelleHns kpaeBbix 3agad | https://edu.vsu.ru/
ansa anddepeHumnanbHbIX YPaBHEHUA MaTeEMaTUYECKON course/view.php?i
MeTop ceTok P U3UKN. d=5794
peLleHns KpaeBbIX 2. CxoanmMocCTb pasHOCTHOWM CXEMBI.
210 3agav Ana 3. Annp9chmauMﬂ Ha peLlueHunn.
' ypaBHEeHU ¢ 4. YctonumBocTb. Teopema dununnosa.
YacTHbIMU 5.MeTopf, KOHEYHbIX ANTIEMEHTOB.

npon3BoaHbIMUA

6. PasHoOCTHLIE CXeMbl Ang ypaBHEHUA
TENNONPOBOAHOCTU C OAHON ﬂpOCTpaHCTBeHHOVI
nepemeHHon; ABHbIE N HEABHbIE CXEMbI.
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7. PasHocTHasa cxeMa ang ypaBHeHun NyaccoHa B
NPAMOYToSibHUKE, ee KOPPEKTHOCTb.
8. MeTogbl peweHus ceTouHon 3agaun Hdupuxne ans
ypaBHeHu NyaccoHa.

211

MHOIO4J1EHOB.

5. MNpouecc opToroHanusaumu Lmnara.
6. PekyppeHTHble hopMyrbl ANS OPTOroHanbHbIX

oTpeske.
2.EQnHCTBEHHOCTb MHOrOYIEHa HaunyyLero
Haunydwee npubnuxerHus B C.
paBHOMepHOe 3. Cnocobbl nocTpoeHns NpubnmkeHnsa Brmskoro K
npubnuxeHne Hauny4wemy.
DYHKUMK 4.0OpTOoroHanbHbIE MHOIOYIIEHBI.

1. HaunyJwee paBHomepHoe npubnmkeHne dyHKUNM Ha

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

13.2 Tembl (paspensl) AUCUMNNUHBLI U BUAbI 3aHATUN:

Buabl 3aHaTU (4acoB)
Ne CamocTosi-
/n HanmeHoBaHue TeMbl (pasgena) ANCuUnninHbl Tekunn MpakTtn- [labopa- Tenshas | Beero
Yeckme |TopHble
paboTta
1 McToYHMKM 1 Knaccrdpumkaums norpeLlHocTen 3 0 3 3 9
YuncneHHble MeToabl peLleHnst HENMUHENHbIX
2 ypaBHEHUI 6 0 6 6 18
WHTepnonaumsa anrebpanyeckumm
3 MHOro4ynieHamm 6 0 6 6 18
Hauny4ywee paBHoMepHoe NpubnmxeHne
4 DYHKLIAN 6 0 6 6 18
5 | YncneHHoe nHTerpupoBaHue 3 0 3 3 9
6 | YncneHHoe anddepeHumpoBaHue 6 0 6 6 18
7 YuncneHHble MeToabl NMMHEHOW anrebpbl 6 0 6 6 18
UuncneHHble MeToabl peLeHns npodnemsl
8 COBCTBEHHbIX 3HA4YEeHUN 6 0 6 6 18
YuncneHHble MeToabl pelleHns 3agaydm Kowwm ans
9 | 0BObIKHOBEHHBIX AncdepeHLmanbHbIX 6 0 6 6 18
YpaBHEHWUN
YucneHHble MeToabl peLLEHNst KpaeBbIX 3agaq
10 anst OY 6 0 6 6 18
11 MeToa ceTok pelleHns KpaeBbIxX 3agay ans 6 6 6 18
YPaBHEHWUI C YaCTHBIMU NMPON3BOAHBIMM
WUroro: 60 0 60 60 180

14. MeTogn4yeckune ykasaHmMa Ans odoyvyarowmxcsa no 0CBOEHUIO AUCLUMIIUHDI
OcBoeHVe AMCUUNNUHBLI npegnonaraeT He TOMbKo obs3aTenbHoe mnocelleHne
oby4varowmnmesa ayamMTopHbIX 3aHATUI (NTabopaTopHbIX 3aHATUIN) U aKTUBHYHO paboTy Ha HKX,
HO 1 CaMOCTOATENbHYIO y4ebHY0 AeATEeNbHOCTb, HA KOTOPYI0 OTBOAUTCS 68 4Yacos.
CamocToaTenbHas yyebHasa AesaTenbHOCTb CTYAEHTOB MO AucumnimHe «YucneHHble
MeToAbl» npegnonaraeT BbIMOMHEHWEe cneayLwmnx 3agaHnin:
1) camocTtoaTenbHoe wu3ydeHume y4vebHbix MaTepuanoB no pasgenam 1-11 ¢
NCronb30BaHNMEM OCHOBHOW U OOMOSNHUTENbHOMU
CMpaBOYHbIX Y MOUCKOBbLIX CUCTEM;

nuTeparypbl,

MHOPMaLIMOHHO-
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2) NoAroToBKY K TEKYLUMM aTTecTauusiM: BbINOSIHEHWE NTabopaToOpHbIX 3agaHUN no
nouncky Heobxoammblx Ans paboTbl B ayautopmm maTepunanos B IHTepHeTe.

Ocoboe BHMMaHMe obOy4aloWMXCA HanNpaBnseTCss Ha OCBOEHME MPaKTUYECKMX
METOLO0B YMCNEHHOrO AndepeHUMPOBaHUS, UHTENPUPOBAHMUS, peLleHns anrebpanyeckux,
andpdbepeHumanbHblX M MHTErpanbHbiX  ypaBHeHWN.KayecTBEHHOE  BbINOSIHEHUE
nabopaTtopHbix paboT noapasymeBaeT MOSIHOLEHHOE W3y4YeHMe W  MaKCuMmarbHoe
ncnonb3oBaHve BCEX npeaoCcTaBEHHbIX obyuvarowmmces NHOPMaLIMOHHO-
KOMMYHUMKaLMOHHbIX pecypcoB. [MpuopuTeTHOM siBnsieTcss paboTa ¢ o6LienocTynHbIMM
COBPEMEHHbIMM NakeTammn NporpamMmm.

Bonpocbl nekuMoHHbIX U NnabopaTopHbIX 3aHATUIN 06CYXXOatoTCA Ha 3aHATUAX B BUAE
YCTHOro onpoca — MHAMBUAYanbHOro n popoHTanbHoro. Npn NOAroToBKE K NEKLUMOHHBIM 1
nabopaTtopHbiM 3aHATUA OOy4valoWMMCA BaXHO MOMHWUTb, YTO UX 3agada, OTBeYas Ha
OCHOBHblE BOMPOCHI MfaHa 3aHATUS WM OOMONHUTENbHbIE BOMNPOCHI NpenogaBaTens,
nokasaTb CBOW 3HaHMA W KPYro3op, YMEHWe nOorm4yeckm nocTpouTb OTBET, BNageHue
MaTeMaTM4YeckumM annapatomMm U WHble KOMMYHWKATMBHbIE HaBblKM, YMEHWEe OTCTamBaTb
CBOK npodeccnoHanbHyo nosuvuuto. B xoge yCTHOro onpoca BbISBNSAKOTCA geTanu,
KOTOpbI€ MO KakMM-TO NMPUYMHAM OKa3anmcb He4OCTaTOYHO OCMbICIIEHHbIMU CTyAeHTaMu B
Xo4e YYeOHbIX 3aHATUI. Tem cambiM ONpPOC BLINOMHAET BaXxHeunwune obyyaroLlyto,
pas3BMBaKOLLYHO M KOPPEKTUPYHOLWLYH (OYHKLMK, NO3BOMSIET CTyAEHTaM y4eCTb HeaopaboTku
N n3bexarb UX Npu NOArOTOBKE K NPOMEXYTOYHbIM aTTectaumsam (7 cemecTp — 3adeT, 8
CEMECTP — 9K3aMeH)

Bce BbInonHsemble CTygeHTaMM CaMOCTOATENbHO  3agaHus  (BbIMOMHEHWe
KOHTPONbHbLIX W nabopaTtopHbix paboT) noanexar nocnegywowen  npoBepke
npenogasartenem. Pesynbtatbl TEKYLLMX aTTeCcTauum yuynTbiBalOTCA NpenogasaTtenem npu
npoBefeHM MPOMEXYTOYHON aTTecTaumn (7 ceMecTp — 3a4eT, 8 CeEMeCTpP — 9K3aMeH).

B cnyyae HeobxogmmocTn  nepexoja  Ha  OUCTAHUMOHHBLIA  PEXUM
oby4eHunancnonb3yeTcs 3NIEKTPOHHbIN Kypc «4YuncneHHoble MeToabl»
(URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha noptane «ONEKTPOHHbIN
yHuBepcuteT Bl'Y».

15. MNepe4yeHb OCHOBHOM U [OMNOJSIHUTENILHOW NUTepaTypbl, PeCypCOB MWHTEpPHeET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLMMNIIUHBI

a) oCHOBHas nuTtepartypa:

Ne n/n McToYHnK
Baxeanos H.C. YucneHHble metogbl: yueb. nocobue / H.C. baxsanos, H.I. XKngkos, .M.
1 Ko6enbkoB; MI'Y um. M.B.JlomoHocoBa — 6-e n3a. — M.: buHowm, JTabopatopus 3HaHun 2008. — 637 c.

(BCe npegblaywime nsgaHuns).

Oemngosuy B.I. OcHOBbI BbIMUCAUTENBHON MaTeMaTtuku: y4eb. nocobue/ B.MN. Oemugosuy, N.A.
MopoH, — 6-e usg. — CI16.: JlaHnb, 2007. — 664 ¢ (Bce npeablayline n3gaHus).

0) AononHuTenbLHasa nuTeparypa:

Ne n/n NcToYHUK

3 Baxeanos H.C. YucneHHble MeToabl B 3agadax v ynpaxkHeHusix: yueb. nocobue / H.C.baxsanos,
A.B. IlanuH, E.B. YmkoHkoB; nog Bea. B.A. CagpoBHuyeBa. — M.: Boicwas wkona, 2000. — 190 c.

B)MH(OpPMaLMOHHLIE ANEKTPOHHO-0bpa3oBaTesibHbIe pecypcbl (oduumnanbHbie pecypcbl UHTEPHET)™:

Ne n/n Pecypc
ApywansH O.b. YncneHHble pelleHust MHTerpanbHbiX ypaBHeHun metogom kBagpatyp / O.B.
4 ApyLuaHsiH. - HMBL MIY- UHTepHeT pecypc:http://num-

anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm .

ApywaHnsH O.B. Pewenuve 3agaun Kowmn gns oObikKHOBEHHbIX AuddepeHumanbHbix ypasHeHun/ O.b.
5 ApyLuaHsiH, C.0. 3aneTkuH. - HAMBL MIY- WHTepHeT pecypc:http://num-
anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm .



http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_24/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
http://num-anal.srcc/msu.ru/meth_mat/prac_qdf/page_27/htm
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6 MpuknoHckun B.N. YncnenHbie metogbl / B.U. TpuknoHckun. — MIY ®uacak. — WHTepHeT
pecypc:http://num-anal.srcc/msu.ru/meth_mat/prac_qgdf/page 23/htm .

7 ToipTbiwHMKoB E.E. MeToabl uncneHHoro aHanmsa / E.E. TeipTbiwHMkoB. — UIBM PA. — UHTepHeT
pecypc:http://window.edu.ru/ window/library?p_rid=39142 .

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

9 HayuyHas3oHanbHaa 6ubnuoteka BopoHexckoro rocynapCTBEHHOrO yHuBepcuteTa : ONeKTPOHHbIN
katanor : https://www.lib.vsu.ru/ .

16. NepeyeHb y4yeOHO-MeTOAUYECKOrO obecrnevyeHUsa Ansi caMoCTosATENIbHOW paboTbl
(y4ebHo-memodudeckue pekomeHdayuu, nocobus, 3adaqyHuku, Memoduyeckue ykalaHUsi Mo 6bIMOSTHEHUI
npakmu4eckux (KOHMPOIbHbIX), Kypcosbix pabom u dp.)

Ne n/n MCcTOYHUK
Baxeanos H.C. YncneHHble MeToabl: y4ed. nocobue / H.C. baxsanos, H.M. >Kugkos, I'.M. KobGenbkos;
1 MIY um. M.B. JlomoHocoBa — 6-e u3g. — M.: BuHowm, Jlabopatopusi 3HaHuin 2008. — 637 c. (Bce

npeabiayuine nsaaxus).

OemnpoBuy B.IM. OcHOBbI BbluMCRIUTENBHOW MaTemaTtuku: yveb. nocobue/ B.M. Oemngosuy, UN.A.
MopoH, — 6-e usg.- Cl16.: Jlanb, 2007. — 664 c (BCe npeablayLume nsganuns).

Baxsanos H.C. YucneHHble MeToabl B 3aaavax v ynpaxHeHusix: y4eb. nocobue / H.C. baxsanos, A.B.
Jlanun, E.B. YmxoHkoB; nog Ben. B.A. CagosHu4eBa. — M.: Boicwas wkona, 2000. — 190 c.

ApywaHsH O.b. YucneHHble pelleHus WHTerpanbHbiX ypaBHeHun Mmetogom ksagpatyp / O.B.
4 ApyLUaHsH. - HUMBL, MIY- WHTepHeT pecypc: http://num-
anal.srcc/msu.ru/meth_mat/prac_qdf/page 24/htm .

ApywaHnsH O.b. PeweHne 3agaym Kowwn ans obblkHOBEHHbIX AnddepeHumanbHbix ypasHeHu / O.b.
5 ApyLuaHsH, C.0. 3aneTkuH. -  HuMBU MIY- MHTepHeT  pecypc: http://num-
anal.srcc/msu.ru/meth_mat/prac_gdf/page_27/htm .

MpuknoHckun B.A. YncneHHole meToabl / B.W. MpuknoHckuin. — MY ®usdak. — VIHTepHET pecypc:
http://num-anal.srcc/msu.ru/meth mat/prac qdf/page 23/htm .

ToipThiwHMkoB E.E. MeTogbl uncnenHoro aHanusa / E.E. TeipTeiwHukoB. — UIBM PA. — UHTepHeT
pecypc: http://window.edu.ru/ window/library?p rid=39142 .

17. O6pasoBaTesfibHbleé TEXHONOrnMM, UCNOJib3yeMble MNpuU peanusaumm y4eOHOMU
OUCLUMNNNHBI, BKMOYaa AUCTaHUMOHHbLIe oOpasoBaTteribHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 0bGy4eHue):

Mpu peanusaumm OucuMnMHbL  Ucnonb3yloTcAacnenyowme obpasoBaTteribHble
TEXHOMOIrMU: JIOrM4YecKoe MNOCTPOEeHUe AUCUUMNINHBI, YCTAHOBIIEHUE MEXNPeaMEeTHbIX
cBA3en, obO3HavyeHMe TeopeTU4EeCcKoro M MNPaKTUYEeCKOro KOMMOHEHTOB B Yy4YebHOM
MaTepuarne, akTyanusaumsi IM4HOro n y4ebHo-nNpoeccnoHanbHOro onbitTa obyyarLmnxcs,
BKMOYEHNE 91EMEHTOB ANCTAHUMNOHHBIX 06pa3oBaTesibHbIX TEXHOMOMUNA.

B npaktuyeckom 4Yactu Kypca WCMNONb3yeTcd CTaHA4apTHOE COBPEMEHHOEe
nporpamMmmHoe obecneyeHne NepcoHanbHOro KOMMNbTEPA.

B uyactm ocBoeHus maTepmana NeKUMOHHbIX W NabopaTopHbIX 3aHATUN,
caMoCToATENbHOM paboTbl NO OTAENbHLIM pasaenam AUCUMNNHBI, MPOXOXAEHUSA TeKyLLen
N  NPOMEXYTOYHOM aTTecTtaumMm MOXEeT TMNPUMEHATbCA 3NEKTPOHHOE OobyyeHne U
ANCTaHUMOHHbIE ObpasoBaTefibHble TEeXHONOrMM, B  YACTHOCTMW,3NEKTPOHHbLIN  KypcC
«Yucnennble metoabi» (URL:https://edu.vsu.ru/enrol/index.php?id=5794) Ha nopTtane
«ONEKTPOHHbIN yHUBepcuTeT BIMY».

18. MaTepunanbHO-TeEXHUYECKOEe obecneyvyeHMe AUCLUNIIUHDI:

YyebHas aygutopusa: cneumann3npoBaHHas mebens.

KomnbloTepHbii  Knacc:  cneywanuavpoBaHHas Mebenb, MapkepHas [OCKa,
nepcoHarnbHbIE KOMMNbIOTEPSI.

lMepeyveHb Heobxoammoro nporpammHoro obecneyeHus: Ubuntu (6ecnnaTtHoe w/mnm
ceobogHoe MO, nuueHsuns: https://ubuntu.com/download/desktop);VisualStudioCommunity
(6ecnnatHoe n/vnm csBobogHoe no, NNLEH3MS



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
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
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https://visualstudio.microsoft.com/ru/vs/community/);MATLABClassroom

(cy6nuuUEeH3MOoHHbIN

https://ru.libreoffice.org/about-us/license/);Lazarus

KOHTpPaKT

no,

3010-07/01-19

nuueH3uns:
(GNUGeneralPublicLicense (GPL),

oT 09.01.19);LibreOffice
(GNULesserGeneralPublicLicense (LGPL), 6ecnnaTtHoe w/unu ceobogHoe MO, nuueHsus:
(GNULesserGeneralPublicLicense

https://www.lazarus-

(LGPL), ©ecnnatHoe w/unu cBoboaHoe
ide.org/index.php);FreePascal

cBobogHoe Mno, NUUEH3NS:
(MozillaPublicLicense  (MPL), ©6ecnnatHoe

n/mnum
https://www.mozilla.org/en-US/MPL/);Maxima (GNU General

no,

oecnnatHoe w/unu
https://www.freepascal.org/faq.html);MozillaFirefox
cBobogHoe
Public License (GPL),

JINUEeH3nA:

6ecnnaTtHoe u/unun ceoboaHoe MO, nuuenans: http://maxima.sourceforge.net/fag.html).

19. ®OHA OLEHOYHbIX CPeacTB:

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUA TeKyLWen N NPOMEeXyTOYHOWN aTTecTaumumn

coaepXaHmewm cnegyrwnx pasgenos ANCUUNIINHDBILL

MopsAOK OLIeHKM OCBOEHMSI 0byYatoLmMmMmcs y4ebHOro maTepuana onpeaensieTcs

Ne HanmeHoBaHue pasgena AnCLMnnHbI KomneTteH ViHavkatop(bi) OueHouHblecpeac
n/n (moayns) D) AOCTIXEHMA TBa
KOMMeTeHUMM
1.1. ACTOYHUKM 1 Knaccudukaumns KoMrnekT
MOrpeLHoCTy. OrK-1.1, OlK-1.2,
1. 1.2. L‘|VIC~J'IeHHbIe METOAb! peLLeHNs OrK-1 OrliK-1.3 gaag:ﬁﬁgmmﬁé
HENWHENHbIX YPaBHEHWUN.
1.2. YncneHHble MeToabl peLleHns
HEMNWHENHbIX YPaBHEHWUN. KomnnekT
2 1.3. Hannyuwee paBHomepHoe npubnumxeHue OrK-1 OrlK-1.1, OMK-1.2 nabopaTopHbIX
YHKL ML, 3apgaHum Ne 2,3,6
1.6. YucneHHble MeToabl NMHENHON anrebpbl.
1.2. YucneHHble MeToabl peLleHnst OriK-2 OriK-2.3
HENUHEWNHbIX ypaBHEHWUNA. KoMmnnekT
1.4. YucneHHoe UHTEerpupoBaHue.
3 nabopaTopHbIX
1.8. YncneHHble MeToabl peLleHns 3agayn N
KoLum ans oObIKHOBEHHbIX 3apatui Ne 4,2, 8
andpepeHumanbHbIX ypaBHEHWUA.
1.3. Hanny4wee paBHoMepHoe NpubnmxeHne OrlK-1; OrlK-1.1; Komnnekr
DyHKLMN. OrK-4 OnK-4.2 nabopaTopHbIX
4 | 1.5. YucneHHoe anddepeHLMpoBaHme. 3agaHuin Ne
1.10. MeToAa ceToK pelleHns KpaeBblX 3agad 3,5,10
0719 ypaBHEHUI C YACTHbIMU NPOV3BOAHBIMMU.
1.5. YncneHHoe anddepeHumpoBaHue. Or1K-4; Or1K-4.1, OlK-4.2; Komnnekr
5 1.6. YncneHHble MeToabl NUHEHOW anrebpbl. OrlnK-2 OrnkK-2.3 nabopaTopHbIX
3agaHun Ne 5,6
1.4. YucrneHHoe MHTerpupoBaHue. Or1K-1; OrlK-1.1, OMK-1.2; Komnnekr
6 1.7. YncneHHble MeToAbl peLleHns npobnembl OrkK-4 OnkK-4.3 naGopajopr|x
COBCTBEHHbBIX 3HAYEHMI. 3anaHuid Ne 4,7
1.7. YucneHHble MeToabl pelennst Npobnemsl Or1K-1; OrlK-1.1, OlK-1.3; Komnnekr
COBCTBEHHbIX 3HA4YEHWI. OnK-2 OriK-2.3 nabopaTopHbIx
7 | 1.8. YncneHHble MeToabl peLleHus 3aaaqu 3apaHuii Ne 7,8
KoL ons o6bIKHOBEHHBIX
andpepeHumanbHbIX ypaBHEHUNA.
1.9. YncneHHble MeToObl PELLEHUS KpaeBbIX Or1K-4 Or1K-4.1,0T1K-4.2, Komnnekt
3agay gnsa OfY. OrliK-4.3 nabopaTopHbIX
8 1.10. MeTopq, CeTOK pelleHnst KpaeBblx 3aaad 3apaHnii Ne 9,10
AN ypaBHEHUI C YACTHBbIMU NPOV3BOAHBIMMU.
1.9. YncneHHble MeToObl peLLEeHUs KpaeBbiX Or1K-1; OrK-1.1, OlK-1.2, Komnnekr
9 3apay ans OAy. OrlK-1.3; nabopaTopHbIX
OlK-4.1



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

11

WHgukatop(bl)

o OueHo4Hblecpeac
I'II\;I'I HaMMeHOBaHM((aMp:;y,D,r?;J"I)a OVCUMNIIUHBI K?_lnar;llt(a;?H NOCTUKEHNS! L e pen
KOMneTeHunn
1.10. MeToAa ceToK pelleHus KpaeBblX 3agad OlK-4 3agaHun Ne 8,
0N ypaBHEHWI C YaCcTHbIMU NPON3BOAHbLIMU. 9,10
1.8. YucneHHble MeToabl peLleHns 3agadn
KoLwum ons oBbIKHOBEHHbIX
AndpdepeHumnanbHbIX YpaBHEHUI.
MpomexyToyHas aTTectaums Mepeyerb
dopMa KOHTPONS — 3a4eT; dK3aMeH BOMPOcoB K
’ 3a4eTy; 9K3aMeHy

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAMYEeCKue matepuanbl, onpegensolme
npoueaypbl OLLeHUBaHUA

20.1 TekyLWwMN KOHTPOSb yCNeBaeMoCTH

Tekywass aTTectaumsa npoBOAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekyliemn
aTTectaumm obyyaluwmxca no nporpamMmmamM Bbicwero obpasoBaHus BopoHexckoro
rocyapCTBEHHOro yHuBepcuTeTa.

Tekywas atrectaums NpoBogMTCA B (bOpMe KOHTPOIbHbLIX paboT 1 nabopaTopHbIX
paboT, cogepXaHue KOTOpbIX nNpuBeaeHO Hmxke. B xome KOHTponbHOW paboThbl
oby4varowemycs Bblgaetca KMM ¢ npaktuyeckum nepevHem 3agjaHui u npegnaraercs
pewunTb AaHHble 3agaHnd. B xoge BbINONHEHUA 3afjaHun  Hemnb3s MOofb30BaTbCA
cpegcTBamMmn cBA3NM (BKMoYas ceTb WMHTepHeT) u nobbiMyM nevyaTHbIMKM MaTepuanamu,
orpaHudeHue no BpemeHn — 60 aCTPOHOMUYECKUX MUHYT.

Mpn Tekywem KOHTpPOSie YpOBEHb OCBOEHUA Yy4eOHOW OUCUMMNNUHBLI U CTENEHb
ChOpMUPOBAHHOCTN KOMMETEHLMN ONPEeaeNiaoTCH OLEHKaMN «3a4TeHO», «He 3a4TeHO».
KpuTepumn oueHuBaHus pesynbtaTtoB 06yyYeHns npu TekyLen atTectaunm.

KoHTponbHasa paboTta Ne 1

1. OBwas cxema METOAOB pPeELLEHNS KpaeBbiX 3agay Ans anddepeHumanbHbIX ypaBHEHUN
MaTteMaTnyeckon usnkn. PasHOCTHbIE CXeMb.

o o - 2 —
2. HailT® HanMeHbLLWiA NONOXUTENbHbIN KOPeHb ypaBHeHust X~ +Inx—4 =0 ¢ toyHoCTbIO
— -5 o
£=10"" MeTonOM NPOCTLIX UTEPALIVNA.

KoHTponbHasa paboTta Ne 2
1. YncneHHble MeTOAbl PEeLLUEeHNs MHTerpanbHoro ypasHeHus ®pearonbma 2-ro poaa.

2. Hantun cobcTBEHHbIE 3HaYeHus maTpuubl Metogom 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

KoHTponbHas paboTta Ne 3

1. MeToq ceTok Ans aNNUNTUYECKOro ypaBHEHNS.
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2. PewnTb cucremy mMetoaoMm MnpocCTbIX VITepaLl,VIVIZ

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

NaGopaTopHasa pa6oTta Ne1

. . -3 -5
BbluncnnTb 3HauYeHre yHKUMK sin(x) no dopmyne Tennopa ¢ ToOYHOCTbo & =10 , €= 107,

JNlabopaTopHasn pab6oTta Ne2

. . . _ -5
HangnTte HanMeHbLUUIA NONOXUTENbHBIA KOPEeHb ypaBHEHNS f (x) =0 C TOYHOCTblO & = 10
MeTo4amu geneHns nononam, NpocTbIX uTepauun n HetoToHa.

Na6opaTopHasa paboTta Ne3

C nomMOLblO MHTEPNONSAUMOHHBIX MHOrodneHoB HbetotoHa, CtupnunHra u beccensa HanguTte
3HayeHune dyHkuum f(x), 3agaHHon Tabn. 1, B TOYKax Xi, Xz, X3 (Tabn. 2). C noMoLbio crnnamH-
MHTEPNONALMM HanguTe 3Ha4YeHne JaHHOW PYHKUMN B TOYKE Xs.

Na6opaTopHasa paboTta Ne4
b

3apaHue. Bbluncnntb MHTErpan J-f(X)dX ¢ Tourocteio € =10 5, Mcnonb3ys npaBuIo
a

CumncoHa UM cocTaBHyl0 KBagpaTypHyto dopmyny [aycca ¢ nsteio  y3namu. OueHuTb

MOrPELUHOCTb UCMONb3yeMbIX KBaapaTypHbIX (hOpMYI 1 ONpeaenvTh YNCIIO YaCTUYHbIX OTPE3KOB

pa3bueHns, Heobxoaumoe Anst AOCTMKEHUS 3a4aHHOM TOYHOCTU BbIYUCNEHUS MHTerpana.

Na6opaTopHasa paboTta Ne5

Ana 3agaHHbix KK P MeTogoM HeonpedeneHHbiX KoadhdUUMEHTOBNOCTPOUTL (OpMyIy

k
yncneHHoro anddepeHUMpoBaHms, annpPoKCUMUPYIOLLYIO f )(X) C nopsiakom h?.

NabopaTopHasa pab6oTta Ne6

. . . _10-6
Haiigute pelueHne cucTeMbl NMUHENHBIX YPaBHEHUI C TOYHOCTBIO & = 10 meTogamm [aycca,
NPOCTON UTepaumm n 3engens.

NabopaTopHasa paboTta Ne7

Hantn Bce cCOOCTBEHHblIE 3HAYEHMsI MpPenrioKEeHHOW MaTpuubl pasmMepoM 4x4 MeTodamu
BpaweHus, JaHmnesckoro, Kpbirosa.
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Na6opaTopHasa pab6oTta Ne8

Hangnte Ha oTpeske [0,1] pewenne 3agayn Kowm ana  cucteMbl OObLIKHOBEHHbIX
anddepeHuUmansbHbIX ypaBHEHNIA

% = £,(%, v, (%), v, (x)),

%=fz(x,y1(x),yz(x)), 10)= Yo ¥2(0)= ¥z

4

C TOYHOCThbiO & =10 , Metogamn PyHre-KyTtTa, Agamca-bawdopTta yeTBepToro nopsgka u
NPOorHo3a-koppeKkunmn (MCcnonb3ysa ans nporHosa anroputm (37) n koppekumn — meTtoa Agamca-
MynToHa yeTBepTOro nopsaka).

Na6opaTopHasa paboTa Ne9

2
1. PewwuTb CMeLlIaHHyo 3agady Ans ypaBHEHUs TennonpoBOAHOCTM ou_29 l: C HayanbHbIM

ot ox

ycnosuem u(x,0)=f(x), 0<x<1, 0<t<0/1.

2. Hantu peweHuve 3agaun Oupuxne B kBagpaTe co CTOpoHom 1 onsi ypaBHeHus Jlannaca ¢
KpaeBbiMn ycnosuamu 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).

Na6opaTopHasa pa6oTta Ne10

PelueHve nHTerpanbHoro ypaBHeHuss dpearonbMa BTOPOro poga MeTOLOM MeXaHUYeCKUX
KBagpaTyp, 4N1s 3a4aHHOT0 KONMYecTBa Y3roB.

[ns oueHkn pesynbTaTaBbINOMIHEHUS KaXaon nabopaTOpHOM M KOHTPOSbHOM
paboTbINCNONBL3YTCA creaylLne nokaamenu:

1) 3HaHMEOCHOB COCTaBMNEHUSA KOMMbIOTEPHbLIX MPOrpaMMm Ans peLlleHuUst TUMOBbIX
MaTeMaTUYeCKUX 3aday;

2) 3HaHMeMMEIOLLNXCA PECYPCOB ANS peLLeHnst NPUKNagHbIX MaTeMaTUYeCKNX 3agau;

3) ymMeHue wncnonb3oBaTb CTaHAapTHble NakeTbl MporpamMmHoro obecnedeHuss Ons
peLLeHnst TUNOBbIX MaTeMaTUYECKMX 3aay;

4) BnageHve HaBblkaMW XpaHeHus, noucka, cbopa, cucrtemaTtudaumm, obpaboTkm u
Ncnonb3oBaHNs MHOPMaLUN.

[Ons oueHMBaHMs pe3ynbTaToB Kaxaow nabopaTOpHOM M KOHTPOSIbHOM paboThbl
NCNONb3yeTCs WKasna: «3a4TEeHO», KHE 3a4TEHO».

CooTHOLWEHNEe noKasaTenen, KpUTepuMeB W LIKanbl OUEHMBAHUSA pe3ynbTaToB
oby4yeHuns nokasaHbl B cnegytoilen tTabnvue:
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Kpl/ITepl/Il/I OLlEHNBaHNS KOMMNETEHLNNI

YpoBeHb
cchopMMpPOBaHHOCTH
KOMMNEeTEeHLUN

LLkana
OLIEHOK

Mpy BbINOMHEHUM NABGOPATOPHOM WM KOHTPOINbHOW paboTbl CTyAEHT
NPOAEMOHCTPUPOBan B A0CTaTOMHOW Mepe: 3HaHWEOCHOB COCTaBMeHuUs!
KOMMbIOTEPHBLIX MNPOrpaMM st peLUeHUst TUMOBbIX MaTemMaTU4YecKux
3aay, MMEWLWUXCS  PEecypcoB  ONs  pelleHust  NpUKNagHbIX
MaTeMaTUYeCKUX 3afay, YMEHWe UCMofib30BaTb CTaHAapTHbIE NaKeThl
nporpaMmMHoro obecneveHuss ons pelueHust TUMNOBbIX MaTeMaTUYeCKUX
3ajay, BNajeHne HaBblkaMu XpaHeHUs1, ouncka, cbopa, cuctemaTusaumu,
06paboTkM M UCMONb30BaHMSA MHOPMALIMN.

[ocTaTouHbIn
YPOBEHb

3a4yTeHo

Mpw BbINONHEHUM NabopaToOPHOIA UMM KOHTPONbHOWM paboTbl CTYAEHT He
NPOAEMOHCTPUPOBAs B AOCTATOMHOW Mepe: 3HaHWMe OCHOBCOCTAaBMEHUs
KOMMbIOTEPHBIX MpOrpaMM ANS PELUEHUS TUMOBLIX MaTemMaTUyYeckmx
3agad, VMEILWMXCS  PecypcoB AN peleHus  MpUKNagHbIX
mMaTemMaTU4eckux 3afay, yMeHue UCMomnb3oBaTb CTaHdapTHble MakeTbl
nporpaMMHOro oGecrneyeHns Ans pelleHusl TUMOBbIX MaTemMaTUyYeckmx
3agad, BnajeHve HaBbIkaMU XpaHeHus, noucka, cbopa, cucremaTmaaumm,

He
3a4YTeHo

06paboTkM M UCMONb30BaHMS MHOPMALIMN.

20.2 NMpomexyTo4Haa aTrectaumsa

MpomexyToyHas aTTecTauusis 7 ceMecTpe Mo AUCUMNINHE 3aKniYaeTcs B 3aluuTe

nabopaTopHbIx paboT 1-5 n cobecegoBaHnm No TeEOPETUHECKMM BONPOCAM.

lNMepeyeHb BONPOCOB K 3a4eTy:

N;/ﬁg TeMbl K NPOMEXYTOYHON aTTecTaumm (3a4eTy)
VCTOUHMKM U Kknaccuukaumsa BbIMMCUTENbHbLIX MNOrpelwHocTen. [lorpelHocTb  PyHKLUUN.
1. OcobeHHOCTN MalUnHHOWM apudMeTuKN. BnusiHne owmnboK OKPYrneHuMs Ha BbIMUCIUTENbHLIN
npovecc.
UncneHHble METoAbl PELLEHUS CKansipHbIX ypaBHeHUN. Knaccudukaums, obnactb NpuMMeHeHus,
5 anropuTMbl 1 NPEnATCTBMA peanusauun metogoB. Metogbl geneHnst nononam, NpocTon ntepaumu
) n HbtoToHa. CxoguMMOCTb U OUeHKM norpewHocTn metonoB. OCOBGEHHOCTM UMCHEHHOM W
nporpaMmHoN peanunsayum MeTogoB.
3 lMoctaHoBKa 3agayn  uHTepnonsaumn.  [MocTpoeHMe  MHTEPNONSALUMOHHOIO  MHOrouYsfieHa.
' MHTEepnonsauMoHHbIA MHorouneH Jlarpanxa. NorpelHocTb MHTEPNONsLnN.
4 KoHeuHble pas3HOCTM M KX cBoncTBa. Tabnuua pasHocTel. WHTepnonsiuMoHHble opMynbl
' HbtoToHa, Beccensa n CtupnuHra.
5 WHTepnonauma cnnanHamn. KoHCTpyuMpoBaHME WHTEPNONALMOHHOrO cnnarnHa. OnTuMarnbHbIv
' cnocob NocTpoeHns Kybuieckoro cnnamnHa.
6 MeToa NpOoroHKn pelleHns NMIMHERHbIX CUCTEM C TpexamnaroHanbHom matpuuein. MNpsamas n obpartHas
) NPOroHKN. YCTOMYMBOCTb METOAaA.
UucneHHoe uHTepnonupoBaHue. KeagpaTypHas d¢opmyna. O6wad MHTepnonsumMoHHas
KBagpaTtypa U ee NorpeLiHocCTb.
8. KBagpatypHble popMysbl HetoToHa-KoTeca, MorpelHoCTb M YacTHbIE Criyyau.
9. JlokanbHO-MHTEPNONSLMOHHbIE KBagpaTypHble OPMYIbl N UX MOTPELUHOCTb.
10. CxogumocTb KBagpaTypHOro npouecca. Teopema O HeOOXOAMMbIX M AOCTATOYHbIX YCIOBMSX
CX0AMMOCTM KBagpaTypHOro npowecca.
KBagpaTypHble chopMynbl HaMBbICLLErO anrebpandeckoro nopsigka To4HocTU. Teopema o Bbibope
11. y3noB. MHorouneHsl JlexxaHgpa u nx ceonctBa. KeagpatypHasa copmyna MNaycca. CxogmMmocTb
KBagpaTypHOro npouecca, NopoXAEHHOro KBagpaTtypHbiMn doopmynamu Maycca.
lMocTpoeHne cxoaswmuxca KBagpaTypHbix npoueccoB. Cnocobbl  MNOBBLIWEHUS  TOYHOCTU
12. kBagpatypHon doopmyrbl. MNpasuno PyHre. OCOGEHHOCT YNCIIEHHOM U MPOrPaMMHON peanu3aumm
KBagpaTypHOro npotecca.
13 YUuncneHHoe puddpepeHumpoBanne. Cnocobbl MOCTPOEHMS CXOOAWMXCA (POPMYN YMCIIEHHOMO
' anddepeHUNpoBaHmUS.

[na oueHuBaHUs pe3ynbTaToB OOy4YeHUsI Ha 3a4eTe WCMONb3YyTCA crneayloLlime

nokKasaTtenu:
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1) 3HaHMe TeopeTU4EeCKNX OCHOB;

2) ymeHue pellaTtb 3agadun nabopaTtopHon paboThl;

3) ymeHue paboTaTb C anroputMaMmm MeToaoB U MHPOPMALMOHHBIMU PECYpPCaMMU;
4) 3HaHMe OCHOB COCTaBMIEHUSI KOMMbIOTEPHbLIX MPOrpamMMm Afs PELLEeHUs TUMOBbIX
MaTeMaTUYECKUX 3a4a4 YNCITEHHbIX METOAOB;

5) ycnewHoe NpoxoxaeHne TekyLen atrectaymn.

[na oueHMBaHWA pesynbTaTOB 3ayeTa MCNOMb3YeTCA WkKasa: «3a4meHo», «He
3a4YmeHOo».

CooTHOLWEHNe nokasaTenen, KpUTEepMeB W LWKamnbl OLEHMBAHUSA pe3ynbTaToB
o0y4eHnsa nokasaHbl B criegytowien tabnuue:

YpoBeHb
Kputepun oueHnBaHns KOMNEeTEHLMI ChOpPMUPOBAHHOCTH LWkana oueHok
KOMMEeTEHLNI

MonHoe cooTBeTCTBME OTBETa OOyvatoLlerocss BCEM lNoBbILLUEHHbIN 3auTeHo
nepeyvmcrieHHbIM NoKasaTensm Mo KaxaoMy 13 BONpoCcoB YPOBEHb
KOHTPOMbHO-U3MepUTENbHOrO  MaTepuana.  YMeHue
NPMMEHSATbL Ha nNpakTUke MeToabl W CpeacTBa Anis
peLueHus TMUNOBbIX 3apau, apheKTUBHOTO
NCMOMb30BaHNSi PECYPCOB COBPEMEHHbLIX FrobanbHbIX
ceTen B UccnegoBaHuUsIX.

HecooTBeTcTBME OTBeTa oOOy4arowerocsa OQHOMY U3 BasoBbin 3auTteHo
nepeyvncrneHHbIX rnokasaTtenen (K ogHOMY U3 BOMPOCOB YypOBEHb
KOHTPOSbHO-U3MEPUTENBHOMO MaTepuana) "
NnpaBuUmbHbIA OTBET Ha [AOMOMHUTENbHLIA BOMPOC B
npegenax nporpammbl.

HecooTBeTcTBME OTBETa ObGy4vatoLlerocs nodbiM ABYM MoporoBbin 3auteHo
N3 NepeYNCNEHHbIX NoKasaTenen n HeNpaBuIbHbIA OTBET YpOBEHb
Ha JOMNONHUTENbBHBIN BONPOC B Npefenax nporpaMmmel.

HecootBeTcTBME OTBETa OOYyvatowlerocsa nwbbiM K3 — He 3auteHo
NnepeyYnCcrneHHbIX nokasaTenen (B pasnnyHbIX
KOMOUHaUMAX NO OTHOLUEHWUIO K BOMPOCAM KOHTPOJSIbHO-
N3MepuTenbHOro Matepuana).

B oTBeTe Ha OCHOBHble BOMPOCHI coAepxarcs
OTPbIBOYHbIE 3HAHUSI OCHOB, CMOCOOCTBYHOLLMX PELLEHUNID
3apad npogeccnoHanbHon JeAaATenbHOCTN ,
gonyckatTcs  rpyoble  owubknm npu  OeMOHCTpaumm
YMEHWUIA NPUMEHATb Ha NPaKTUKE METoAbl AN PeLLeHNs
TUMNOBbIX 3agau.

lMpomexyToyHass aTTectauma B 8 cemecTpe ocyuectsnserca B dopme
cobecefoBaHNA MO 3K3aMeHaUMOHHbIM 6unetam C MOMOLLBI HWXKe nNpuBeAeHHbIX
OLIEHOYHbIX CpeacTB (nNepedeHb BOMPOCOB K 3k3aMeHy). B 6unert BknwovawTca aBa
TeopeTn4ecKknx Bornpoca.

NMepeyeHb BONPOCOB K 3K3aMeHY:
NeNe
n/n

Tembl K TEKyLLIEW aTTECTauun (3K3aMeHy)

[MoHATHE NorpeLHOCTEN.

YuncreHHble METOAbI PELLEHUS CKanspHbIX YPaBHEHWUN.

VHTepnonsauus anrebpanyeckummn mHorovneHamu. CnnanH-mHTepnonsaums.
YMCrEHHOE MHTErPUpPOBaHUe.

YncneHHoe gnddepeHLpoBaHue.

YuncreHHble MeTOAbl PELLEHUS NIMHENHBIX anrebpanyeckux ypaBHEHWUNA.
YuncreHHble MeToAbl peleHns Tpobnembl COOCTBEHHbBIX 3HAYEHUN.

YuncreHHble MeToAbl peLleHnst OObIKHOBEHHBIX AnddepeHLUManbHbIX YPaBHEHNN.
YuncreHHble METOAbI PELLEHUS YPABHEHUI C YaCTHBIMW NPOU3BOLAHbLIMMU.

OO N[ | g~ WIN =
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10. YucneHHble MeTOAb! PELLEHNs MHTerpanbHOro ypasHeHuss Ppearonobma 2-ro poga.
VcTouHMkn ©n  knaccudmkaums BblMMCIIUTENbHbIX  NOrpelHocTen. [lorpelHocTe  hyHKUMK.
11. OcobBeHHOCTM MalUMHHOW apudmeTrkn. BnvsHue owmnboK OKpYrneHuss Ha BbIYUCIWTENbHbIN
npovecc.
UucneHHble MeToAbl peLleHns cKanapHbiX ypaBHeHWi. Knaccudukaums, obnactb NpyMeHeHus,
12 anroputMbl 1 NPensTCTBUS peanusauum Metoos. MeToabl AeneHns nonoram, NPoCTon nTepaumu
' n HbloToHa. CXOOMMOCTb M OLEHKM norpewHocT metogoB. OCOBGEHHOCTM YWUCMEHHOW U
nporpaMmHoun peannsaunm MeTogos.
13 lMocTtaHoBKa  3agjaun  uHTeprnonAuun.  TMOCTPOEHUEe  UHTEPMOMSLMOHHOMO  MHOrouvneHa.
' MHTepnonsaumoHHbIi MHorouneH Jlarparxa. MNorpeliHoCTb MHTEPNONALUK.
14. MHorouyneHbl YebbiweBa 1 ux ceoncTea. OnTumanbeHbIn BbIGOP Y3M0B UHTEPNONALMN.
15, CxogumMoCTb  MHTEpPnonsuuoHHoro  npouecca. JlokaneHas  uHTepnonsuusa.  locTpoeHue
CX0AsLEerocs MHTEPNonsLMOHHOIO npowecca.
16 KoHeuHble pasHOCTM 1 Ux cBoKcTBa. Tabnuua pasHocTen. MIHTepnonsunoHHble opMyrbl HbloToHa,
' Beccens n CtupnuHra.
17 PasgeneHHble pasHocTM M ux cBoncTBa. WHTepnonsaumoHHas dopmyna HeloToHa Aans
HEPaBHOOTCTOSALUMNX Y3NOB.
18 WHTepnonauusa cnnanHamu. KoHCTpyupoBaHWEe WHTEPNONAUMOHHOrO cnnanHa. OnTuMarnbHbIN
' cnocob NocTpoeHust Kybrnyeckoro cnnanHa.
19 MeTopn NporoHKn peLleHns NMMHENHbIX CUCTEM C TpexanaroHanbHou matpuuei. MNpamas n obpatHas
' NPOroHKWU. Y CTOMYMBOCTb MeToaa.
20 Haunydwee paBHomepHoe npubnuxeHue yHkuum Ha otpeske. Teopembl Yebbiwesa. Cnocobbl
' NOCTPOEHUS NPUBAKEHNs, BNN3KOro K Haunyywemy.
21 YucneHHoe nHtepnonupoBaHue. KeagpaTypHasa dpopmyna. ObLuas MHTepnonsaunoHHas keagpartypa
N ee NOrpeLLIHoCTb.
22. KBagpaTypHble popmyrnbl HotoToHa-KoTeca, NOrpeLHoCTb U YacTHbIE CryYau.
23. JlokanbHO-MHTEPNONSLMOHHbIE KBagpaTypHble OPMYIibl N UX NOTPELUHOCTb.
o4 CxogumocTb KBagpaTypHOro npouecca. Teopema O HeOOXOAMMbIX WM OOCTaTOYHbIX YCNOBUSAX
CXOAMMOCTM KBagpaTypHOro npowecca.
KeagpaTtypHble dhopmyrbl HamBbICLLEro anrebpanyeckoro nopsiaka ToMHOCTU. Teopema o Bbibope
25. yanoB. MHorouneHbl JlexxaHapa n mnx ceonctea. KBagpatypHas dopmyna Maycca. CxogmmocTb
KBagpaTypHOro npouecca, NopoXaeHHOro ksagpatypHbiMn doopmynamu aycca.
[MocTpoeHne cxopsAwmxcs  KBagpaTypHbiXx npoueccoB. Cnocobbl  MOBbIWEHUA  TOYHOCTU
26. kBagpatypHon dpopmyrbl. [NpaBuno PyHre. OCOGEHHOCTUN YMCIIEHHONM M NPOrpaMMHON peanunsaunm
KBagpaTypHoro npowecca.
27 UuncneHHoe puddepeHumpoBaHme. Crnocobbl NMOCTPOEHMS CXOAAWMXCA OOPMYS YMCITEHHOTO
' anddepeHLmpoBaHms.
YuncneHHble MeToabl pelleHns NnHerHbIX cnuctem. Knaccudeckasi cxema metoga Faycca. Cxema ¢
28. BbIOOpPOM rnaeHoro anemeHTa. Mogmndukaumns metoga Maycca. NporpammHas peanusauusa meTtoa
["aycca ¢ BbIDOPOM rMaBHOMO arieMeHTa.
29 MeTopn npocTom nTepaummn peLleHns MMHENHbIX CUCTEM, CXOAUMOCTb METOAA, OLIEHKM MOTPELLHOCTH.
) MeTtoabl Akobu n 3engens.
30 BrivsHMe owmnbBKM OKpYrmeHMs Ha BbIMUCIIMTENbHBIN MPOLECC MPU PELUEHUM JFIMHEWHbIX CUCTEM.
' Yuncno obycnosneHHocTU MmaTpuupbl. OLeHKa NOrpeLlHoOCTU PeLLIEHHUS.
31 MeTtoabl Kpbinoea 1 [aHWNeBCKOro OTbICKAHWs COOCTBEHHbIX 3HadYeHun U BeKTopoB. Cnocobbl
PacKpbITMSA XapakTEPUCTUHECKOrO MHOTOY1EHA.
30 MeTtoabl Tennopa n PyHre-Kytta peweHns 3agaum Kowmn ana auddepeHumnansHoOro ypasHeHUs
nepBoro nopsgka.
33 YCTONYMBOCTb N CXOAUMOCTb METOAO0B MOSIMHOMMUAaNbHAA annpokcuMaums. Y CToOMYNMBOCTbL MeToga
) Apgamca.
34 UuncreHHble MeToAdbl pelleHust KpaeBblX 3agad And  oObIKHOBEHHbIX AvddepeHumanbHbIX
) ypaBHeHun. MeTog cetok. MeTtog cTpenbbbl.
OOwas cxema MeETOO4OB pelleHust KpaeBbix 3adad ans  guddepeHumnanbHbIX  ypaBHEHWN
35. MaTemMaTtudeckon ousunkn. PasHocTHble cxeMbl. CXOgMMOCTbL Pa3HOCTHOM cxeMbl. AnnpoKkcumauus
pelueHusi. YcTonymeocTb. Teopema dunvnnosa.
36 lMpocTenune pasHOCTHbIE CXEMbl OIS YPaBHEHUSA TEMMONPOBOAHOCTU. AMMNPOKCMMAaUUA ABHOW U
) HeaBHOW cxeM. MpuHUMN MakcMMyma. Y CTONYMBOCTb IBHOM U HESIBHOW CXEM.
37. lMpocTeniwas pasHocTHasa cxema 3agayvv dupuxne ansa ypasHeHus MyaccoHa.
38 UuncrneHHass peanusauus MpoCTENLLEN pPa3HOCTHOM CXeMbl pelleHus 3agadv Oupuxne gns
' ypaBHeHus Jlannaca.
39. MeToa MexaHU4ecKnx KBagpaTyp pPeLIEHMs MHTerpanbHbIX ypaBHeHU Ppegronbma BTOPOro poaa.
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[nsa oueHnBaHWs pe3ynbTaToB 0O6y4YeHMs1 HA 9K3aMeHe MCMNOMb3YTCA cnegyowime
nokasarenu:

1) 3HaHMe TeopeTU4EeCKNX OCHOB;

2) yMeHue pellaTb 3agauu;

3) ymeHue paboTtaTtb ¢ anropytmaMmm MeTOA0B U MH(POPMAaLIMOHHBIMU pecypcamu;

4) ycnewHoe NpoxoXaeHue TekyLlen atrectaunu.

[na oueHuBaHMs pes3ynbTaToB 3SK3aMeHa WCMONb3yeTCa wWkKasa: <«OTINYHO»,
«XOPOLLO», «yAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHO.

CooTHOLLEeHNe nokasaTenen, KpUTEPMEB U LLKAmbl OLEeHMBAHNS pe3ynbTaToB
o0y4eHunsa nokasaHbl B criegyrouien tTabnuue:

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHUMN copmupoBaHHocTH | LLlkana oueHok
KOMMEeTEHLNI
MonHoe cooTBeTCTBME 0BYy4YaOLNMMCS BCEM lNoBbILLUEHHbIN OTnuyHo
nepeyvncrnieHHbIM nokasaTensamM Mo  Kaxaomy W3  BOMNPOCOB YpPOBEHb

KOHTPOIbHO-N3MepPUTENBHOIO MaTepuana.
Ob6yvarowmnca B MNOMHOM Mepe BnageeT  MOHATUMAHBLIM
annapaTtoM gaHHon obnacTtu Hayku (TeopeTM4eCcKUMN OCHOBaMM
ONCUMNMWHBI), CnocobeH WNMCTPMPOBaTb OTBET MpUMepamu,
NPUMEHATb TEOPETUYECKME 3HAHUSA AN PELLEHUS MPAKTUYECKNX
3afady B obnacTtu kypca, CTyaeHT ymeeT paboTaTb C pa3nuyHbIMU
WCTOYHUKAMWN Hay4HOW MHOPMauuM, rpaMoTHO U MPaBUIIbHO
npeacTaBnsieT CBOM pe3ynbTaTtbl, MPaBUIIBHO OTBEYaeT Ha
Bonpocbkl KNM.

HecootBeTctBME  oOTBeTa  obOyvawLllerocas  OgHOMY U3 ba3soBbin ypoBeHb Xopouo
MepeyncrieHHblX BbilLe MokasaTenen (K ogHOMY M3 BOMPOCOB
KOHTPOSbHO-U3MEPUTENBHOIO MaTepuana) U npaBunbHbIA OTBET
Ha [OMNONHUTENBHBIN BONPOC B NpeAenax nporpaMmmbi.

nnu

HecootBeTcTBME oTBeTa oby4varowlerocs nodbiM OBYM U3
nepeyncrieHHbIX nokasartenen (NMbo gByM K OgHOMY BOMpOCY,
nMbo nNo  OOHOMY K  KaXXgoMy  BOMPOCY  KOHTPOSbHO-
N3MepuUTENbHOrO Martepuana) U npaeunbHble OTBETbl Ha [ABa
OOMNOJHUTENbHbIX BONpOca B npeaenax nporpaMmmb..

HecooTBeTcTBME oOTBeTa oby4atowlerocss mwobbim AByM u3 | NoporoBbii ypoBeHb | YAoBReTBOpU-

MepeyYnCrieHHbIX MokasaTener W HemnpaBWibHbIA OTBET Ha TenbHO
[OMOSHNTENbHbIN BONPOC B Npeaernax nporpamMmmei.
%

HecooTtBeTcTBMEe oOTBeTa OOy4vawweroca nwobbiMm Tpem U3
nepeyncrieHHblX nokasaTenen (B pasnuyHbiX KOMOMHaUMSX Mo
OTHOLLEHMIO K  Bonpocam KOHTPONbHO-U3MEPUTENBHOIO

MaTepuana).
HecooTtBeTcTBME  oTBeTa  obyvawuweroca  nwobbim  ©3 - HeynoBnetsop
NepeyvncrieHHbIX Mokasatenen (B pasnuyHbiX KOMOMHaUMSAX Mo uTenbHoO

OTHOLUEHWIO K BOMPOCaM  KOHTPOIIbHO-U3MEPUTENBHOIO
MaTepuana).
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dopmMa KOHTPOJIbLHO-U3MepPUTeNbLHOro MmaTepuana

YTBEPXOAHO
3aB. kathegpon maTemMaTUYECKOro
MO EenMpoBaHus

Bypnyukas M.LL.
_ .20

Hanpasnenwue nogrotosku: 02.03.01 MatemaTtuka 1 KOMMNbIOTEPHBIE HAaYKK

OucumnnuHa: YncneHHble MeToabl
Kypc: 4

dopma obyyeHus: o4Has

Bua aTTectaummn: npomexxyTodHas
Bua KOHTponsi: ak3ameH

KoHTponbHo-u3ameputenbHbii matepman Ne 188

=

KeagpatypHble oopmynbl HetoToHa-KoTeca, NorpeLllHoCcTb M YacTHbIe criy4van.
2. YuncneHHble MeToAbl peLleHns NMMHENHbIX anrebpandecknx ypaBHeHUN.

MpenopaBartens Kapnosa A.l1.
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20.3 ®oHA OLEHOYHbIX cpeAcTB CHOPMUPOBAHHOCTU KOMNETEHUUMW CTyOeHTOB,
pekomeHAyeMblIn Ans npoBeAeHUA ANarHocTM4eckux pabor

Hepequb 3a4aHNM ansi OUueHKM Cd)OpMVIpOBaHHOCTM KoOMneTeHUuunu:

1. nOFpeLLIHOCTb npu BblHNCINEHNN UHTEPNONALUMOHHOIO MHOrovrieHa B To4ke X 3aBUCUT OT
pacnonoXxeHnd 9TOM TOYKN. YCTaHOBUTE COOTBETCTBME mMexay pacnosioxXeHNeM TOYKUN U
MeToAOM nHTepnonAaunmn, npm KOTopbiX NOrpelliHOCTb 6y,D,eT HanMeHbLUEN.

. X p40OM C Ha4aJ1OM OTpe3Ka nHTepnonaumnm
. X p40OM C KOHLUOM OTpe3Ka nHtepnondaunn

. X B cepeavHe oTpeska nHtepnonsumm u |q| < 0,25, rae g = @,h — war

A W NP

. X B cepeainHe oTpeska uHtepnonauum n 0,25 < q < 0,75, rge q = @,h — war

a)nepsas MHTePNonsUMoHHasa opmyna HbloToHa
b)sTOpasa nHTepnonaumoHHasa popmyna HetoToHa
C)MHTepnonsaunoHHas gopmyna CtupnuHra
d)uHTepnonsumoHHasa opmyna beccens
e)MHTepnonsunmoHHasa dopmyrna JlarpaHxa

PelueHne:

B 3aBucumocTu ot pacnosioXKeHna TOHKN BbI6VIpaI'OTC$I cnegywwme metoadbl
MHTEpNnonAunn:

1) nepBasi UHTepnonsiuMoHHas dopmyna HbloToHa — x pSAOM C HaYyanom oTpeska
NHTEPNONALNY;

2) BTOpas UHTepnonsumoHHasa popmyna HeloToHa — x psiAOM C KOHLIOM OTpe3ka
WMHTEepnonauuu;

3) uHTepnonaunoHHasi opmyna CTupnuHra — x B cepeanHe oTpeska UHTepnonsaummn un

lql < 0,25, roe q = (x_hx‘)),h — war;

4) nHtepnondaunoHHas gopmyna beccensa — x B cepeanHe oTpeska MHTEPNONALMn U
025<q<0,75roeq= @,h— Lar.

2. [NpsAMbIM METOAOM PELLEHNSA CUCTEM NIMHENHBIX anredpanyecknx ypaBHEHUN C
TpexgnaroHanbHOM MaTpULLEN Ha3bIBaeTCs ...

1.mMmeToq NPOroHKM (NpPaBUITbHbIN OTBET)
2.MeTo[ BpaLleHus

3.meToq HbloToHa

4.meTop penakcauum

PelweHune:

[nsa pelwweHns cuctem NiMHENHbIX ypaBHEHUI C TpexanaroHansHOM MaTpuuen
NCronb3yeTcss MeTo[ MPOroHKMK.

3. [Mpwn BbluucneHun pewenus CITAY meTtogom Maycca ¢ Bbibopom BeayLlero
3M1EMEHTa MCMNONb3YKTCA creayoLlme cTpaterum Boibopa BeayLero afieMeHTa ...
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1.no cton6uy (npa.)

2.no cTpoke (npas)

3.no Bcen matpuue (npas)
4.no nobo4HOM amnaroHanm
5.no rnaBHoOM AnaroHanu

PeleHune:
CywecTBylOT TpM Hanbosee pacnpocTpaHeHHble cTpaTerMm Boibopa BeayLmx 3f1eMeHTOB:

1) B Ka4ecTBe BeAyLLEero anemMeHTa -ro Lara BblorpaeTcs MakcMMarbHbIi Mo MoayIio
3NeMeHT MaTpuLbl NpY YCroBusX j = k < i; eCnv UMeeTCcsl HECKOMNbKO MaKCUMarnbHbIX MO
MOAYNI0 3NeMEHTOB, TO BeAyLLUM BbiGUpaeTcsa Noboi U3 HUX; aTa cTpaTerys HasblBaeTcs
BbIOOPOM BeAyLLEro anemMeHTa rno cronoéuy;

2) B KayecCTBe BeayLLero anieMeHTa k-ro wara Bblibmpaetca MakcumarnbHbIA MO MOLYIHO
3ANIeMEeHT MaTpuLbl NPU YCIOBUAX i = k < j; €CNN UMeeTCsl HECKOSTbKO MakCUMarbHbIX MO
MOAYM0 3N1eMEHTOB, TO BeAyLuMM BblbupaeTcs nobon U3 HUX; aTa cTpaTersi HasblBaeTcs
BbIGOpPOM BeAyLLEro afieMeHTa No CTPOKE;

3) B kayecTBe BeAyLLEro afieMeHTa -ro Lwara BblbvpaeTcs MakcMMarbHbI N0 MOAYIO
3NeMeHT MaTpuLbl Npu ycnoBusx k < i, k < j; ecnv nMeeTcst HECKONbKO MakcuMarbHbIX
no MoAyIo 3MEeMEHTOB, TO BeAyLUMM BbiGupaeTcs Nobon U3 HUX; 3Ta cTpaTerus
HasblBaeTCs BbIOOPOM BeAyLLEro aieMeHTa Mo Bcen MaTpuLe.

4. [Onsa npumeHeHus metoaa 3enaens pewwenHus CITAY Heobxogumo, 4ToObI
1)matpuuya nvena npeobnagaroLuLyto rnaBHy guaroHanb(npas)
2)Bce COBCTBEHHbIE 3HAYEHUS MaTpULbl BbINM MeHbLUE eanHULbI (NpaB)
3)maTtpuua 6biria CUMMETPUYHON

PelieHne:

[ns npumeHeHua metoga 3engens Heobxoammo, YToObl MaTpuLa nvena
npeobnagatoLlyto rnaBHyO AnaroHarb, U BCe COOCTBEHHbIE 3HAYEHMSI MaTpuLbl ObinK
MeHbLLE eanHNLbl. YCrnoBrMe CUMMETPUYHOCTN MaTpULbl He SIBNSieTCst HEOOXOANMBIM.

5. YcTaHoBUTE COOTBETCTBME MEXOY METOA4AMM U UX CBOMCTBAMMU
1. MeTopn PyHre-KyTTta
2. MeTtog Anamca-bawidgopTa
3. MeTtog Agamca-MynToHa

a) OgHowaroBbI

b) MHorowaroBbIf, SBHbI

¢) MHorowaroBbIn, HE SIBHbIN
d) TouYHbIN

PeweHwue:
1. MeTopa PyHre-KyTTa - ogHoLwaroBbin
2. MeTtog Anamca-baludopTa - MHOrowaroBbli, ABHbIN
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3. Metoa Agamca-MynToHa - MHOroLaroBbIv, He SIBHbIN
[aHHble MeToabl HE ABNATCA TOYHbIMU.

6. an/I6J'II/I)KeHHbIM YNCITOM a Ha3bIBalOT YNCI10, HE3HAYNTESIbHO OTIIMYaloLWnecA

OTBer:
TOYHOro

7. Cymma KO3 PULMEHTOB NHTEPMNOSNALMOHHOM KBaApaTypHOM (OOPMYrbl Ha OTpeske
[—1,1] paBHa.....

OTBeT: 2

PelweHne:
noAi=[ldx=b-a=1-(-1) =2

8. MeToq npoCTOW UTepaLmn peLleHns CKanspHbIX YpaBHEHUIA CXoauTcs
CO CKOPOCTHIO ...
PelleHVe: MeToa NPOCTON UTepaLun peLleHns CKansapHbIX ypaBHEHWI
CXoOuTCHA CO CKOPOCTbIO FeOMETPUYECKOW NPOrpPeccun.
OTBeT: reoMeTpPUYECKO NPOrpPeccum.

9. [ononHute KOHEYHYI pas3HOCTb NepBOro nopsaka ona gyHKuMmM sagaHHoOW
TabnuyHo 2, -6,...

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

KoHeuHasi pa3HOCTb NepBOro Nopsiika BblYUCISETCA BblYMTAHMEM U3 MOCNEaYOLLEro
3HaYyeHus pyHKLUUN NpeablayLLero.

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

10.NHTerpan ot pyHKumMK sin(x)Ha oTpeske [0, ]no dhopmyne Tpaneuuin paBeH
PeweHue:

fab f(x)dx = % [f(a) + f(b)] , f(r) + f(0) = sin(m) +sin(0)=0+0=0

OTBeT:
0

11.MMorpelwHoCTb0 Ha3biBaOT Pa3HOCTb MEXAY TOYHbIM 3HAYEHNEM U .....
OTBeT: NPUBNMKEHHBIM.
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12.KoHe4yHasi pa3HOCTb NepBOro nopsiaka Ans yHKuMm 3agaHHon TabnmyHo
2, -6, 3. KoHe4yHasa pa3HOCTbL BTOPOro nopsiaka -8, 9.
HanTn KOHeYHYI pa3HOCTb TPETbEro NopsiaKa.
X 1 2 3 4
y |5 7 1 4
OTBeT:17.

Peluenue:

KoHeuyHasi pa3HOCTb NepBOro nopsigka:
7-5=2

1-7=-6

4-1=3.

KoHeuyHasi pasHOCTb BTOPOro nopsigka:
-6-2=-8

3-(-6)=9

KoHe4Hasi pa3HOCTb TpeTbero nopsiaka:
9-(-8)=17.

Kputepum un wkansl oueHnBaHnsa 3agaHnm ®0OC:
|. TecToBble 3agaHus.

1) 3agaHug 3akpbiToro Tuna (BbIbop 04HOro BapuaHTa oTBETa, BEPHO/HEBEPHO):

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

2) 3agaHung 3akpbiToro Tuna (MHOXeCTBEHHbIV BbIOOop):

e 2 Banna — ykasaHbl BCe BEpPHble OTBETHI;

e 3a Kaxabl BepHbI OTBET cTaBuTcsa 1 6ann, npy 3TOM 3a KaxOblll HEBEPHbLIN
oTBeT BbluuTaetTcd 1 6ann;

e 0 6annoB — He BbIGpaHO HN O4HOrO BEPHOIO OTBETA.

3) 3agaHung 3akpbiToro Tuna (Ha cooTBeTCTBMUE):

e 2 Banna — BCe COOTBETCTBMUS onpeaerieHbl BEPHO;

e 32 Kaxgoe BepHOe COMOCTaBfieHWe CTaBUTCA KOonnyecTBo Gannos, paBHOe
MakcumanbHoMy (2 6anna), OeneHHOMY Ha KONMUYEeCTBO npennaraemMbiX B
BOMNpPOCe CONOCTaBIIEHUN;

e 0 6annoB — HM OOHO CONOCTaBIEHNE HE BbIOBpaHO BEPHO.

4) 3agaHug OTKPLITOro Tuna (KOPOTKUU TEKCT):

e 2 6anna — ykasaH BEepHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbI/ OTBET.

[l. PacyeTHble 3agayn.



1) 3agaHuga oTKpbITOro Tuna (4mMcno):

e 2 6anna — ykasaH BEpHbIil OTBET;
o 0 6GannoB — ykasaH HeBEpHbIN OTBET.
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