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1. IlepeyeHb MIaHHPYEMBIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH Pe3y/IbTATAMH 0CBOECHHs 00pa30BaTeJbHOI MPOrpaMMbl

B pe3ynbrare ocBoeHs1 00pa30BaTeIbHOM MPOrpaMMbl 00 yUYaIOUTHIICS JT0JKEH OBJIA/IETh
CIICAYIONIMMHU Pe3yJbTaTaMu OOyUeHHUSI 1O JUCIUTUTNHE:

Pe3ynbrarel 00yueHus

dopmupyemasi KOMIIETEHITUSA (C YKa3aHuEeM
KOJ1a)

[Ipumeuan
ue

3nanus | 1. 3HaTh OCHOBHBIC OIIK-1: cmocoGHOCTHIO UCIIOIB30BATh 0A30BBIC
KOHIIETIINH JTUCITUILIINH, 3HAHUS ECTECTBEHHBIX HAayK, MaTeMAaTUKH U
OCHOBHBIE TEOPEMBI U UHPOPMATHUKU, OCHOBHBIC (DAKThI, KOHIICIIIHH,
CJICJICTBUSI, METOBI MPUHIIAITE TEOPUH, CBSI3aHHBIX C MPUKIIATHON
pCILICHHS U aHaTN3a MaTeMaTHKOW U HH()OPMATHKOM.
TUTIOBBIX 3a/1a4.
2. 3HaTh COBpPEMEHHBIE OIIK-3:  cmocoOHOCTRIO K pa3paboTke
SI3BIKH AITOPUTMUYECCKUX W TIPOTPAMMHBIX PEIICHUN B
POTPaMMHUPOBAHUS U 001acTH ~ CHCTEMHOTO ¥ IPUKJIAIHOTO
SI3BIKH 0a3 TaHHBIX, IPOrPaMMHUPOBAHUS, MaTeMaTHYECKUX,
CETEBbIC TEXHOJIOTHUH, WH(POPMAIIMOHHBIX U UMHTAIIHOHHBIX MOJICIICH,
OMOTMOTEKH 1 TIAaKEThI CO3IaHHIO WH(GOPMAITMOHHBIX pecypcoB
pOTrpaMM, COBPEMEHHBIC | TJI00AIbHBIX ceTel, 00pa3oBaTeNLHOTO
npodeccHoHAbHBIC KOHTEHTA, MPUKJIAJHBIX 0a3 JaHHBIX, TECTOB U
CTaHJAPThI CPEICTB TECTUPOBAHHs CHCTEM M CPEJICTB Ha
UH(OPMAITMOHHBIX COOTBETCTBUE  CTaHIApTaM ©  HCXOJTHBIM
TEXHOJIOTHIA. TpeOOBAHUSIM.
3. 3HaTh OCHOBHEBIC ITK-1: CIIOCOOHOCTBIO coOuparsb,
METO/IbI YUCIIEHHOTO oOpabaTbiBaTh UM HHTEPIPETUPOBATH JTAaHHBIC
aHaJIM3a. COBPEMEHHBIX HAyYHBIX WCCJICIOBAHUH,

HeoOXouMBbIe I GOPMHUPOBAHUS BBIBOJIOB 11O
COOTBETCTBYIOIIUM HayYHBIM HCCIICTIOBAaHUSIM
VYMmenus | 1. Ymers ucnonb3oBath Ha | OIIK-1: cmocoOGHOCTHIO HCTIONB30BATh 0a30BHIE

IMPAKTUKE 3HAHUA
TUCIUIIINH,  KOPPEKTHO
dbopMyIupOBaTh 3a/a4u U
000CHOBaHHO  BBIOMpATH
MCTOJbI UX PCIICHU.

3HaHUS €CTECTBEHHBIX HAyK, MaTeMaTUKH U
UH(POPMATUKH, OCHOBHBIE (DAKTbI, KOHLIEMIIIH,
MIPUHIUIIBI TEOPHUM, CBSI3aHHBIX C MPUKIATHON
MaTeMaTHUKOW U HH()OPMATHKOM.

2. YMeTb MpPUMEHSTh B
npodecCuOHAIbHON
JIeITeIIbHOCTH
COBpPEMEHHBIC SI3BIKT
porpaMMHUpOBaHUs u
SI3BIKU 0a3 JIaHHBIX,
CHCTEMBI
ABTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHMUS,
AJIEKTPOHHBIE OMOIMOTEKH
U KOJUIGKIIMH, CETEBbIC
TEXHOJIOTHH, OWOINOTEKHU

OIIK-3:  cmocoOHOCTRIO K pa3paboTke
AITOPUTMHUYECKUX U MPOTPAMMHBIX PEIICHHI B
00acTH ~ CHCTEMHOTO W TPUKJIAJHOTO
MPOrpaMMHUPOBaHUS, MAaTEMATHYECKHUX,
WH(POPMAIMOHHBIX U UMHTAIMOHHBIX MOJICIICH,
CO3/IaHUI0  HWH(POPMAIMOHHBIX  PECYPCOB
rJ100aTbHBIX ceTel, 00pa3oBaTeILHOTO
KOHTCHTA, MPUKIIAAHBIX 0a3 JaHHBIX, TECTOB U
CPEICTB TECTUPOBAHMSI CHUCTEM M CPEJICTB Ha
COOTBETCTBHE CTaHAApTaM W  HCXOJIHBIM
TpeOOBaHUSM.




U MaKeTbl MPHUKIAIHBIX
IPOrPaMM.

3. YMmers  cobupats, | [1K-1: CITOCOOHOCTBIO cobupars,
0o0pabaTbIBaTh U | 00pabaTeiBaTh W HMHTEPIPETUPOBATH JaHHBIC
UHTEPIPETHPOBATH COBPEMEHHBIX HAYYHBIX  HWCCIICJIOBaHHIA,
JTAaHHbIE COBPEMEHHBIX | HEOOXOUMBIE ISl POPMUPOBAHUS BHIBOJIOB 110
HAYYHBIX MCCIECIOBAHUN B | COOTBETCTBYIOUIMM HAYYHBIM HCCIICIOBAHUSIM.

CBOEH 00J1acTH.

Bianenu | 1. Biagets 6a30BbIMU OIIK-1: ciocoOOHOCTBIO UCIIOIB30BATH 0a30BBIE
S MaTEMATHYECKAMU 3HAHUS ECTECTBEHHBIX HAayK, MAaTEMAaTUKH U
(HaBBIKH | 3HAHUSAMH U HX WH(OPMATHUKH, OCHOBHBIC (DAKThI, KOHIICIIIIHH,
/ OIBIT PUMEHECHUEM IS MPUHIIAITE TEOPUH, CBSI3aHHBIX C MPUKIATHON
JESATENIb | PEIICHUS 3a1au MaTEeMaTHKOW U HH(OPMATUKOM.

HOCTH) TEOPETUYECKOTO U
MPUKIIATHOTO XapakTepa.

2. Bnamets MeTOTUKOMN OIIK-3:  cmocoOHOCTREO K pa3paboTke
paboThI C IEKTPOHHBIMH | AITOPUTMUYCCKUX U IPOrPAMMHBIX PEUICHUN B
OMOIMOTEeKaMH, CETEBBIMUA | OOJJACTH ~ CHUCTEMHOTO M IPHKJIATHOTO

TEXHOJIOTUSIMH, IpOrpaMMHUPOBaHUS, MaTeMaTHYeCKuX,
OoubnuoTekamMu u MH(POPMALMOHHBIX U UMHTAIIIOHHBIX MOJETICH,
HaKeTaMy MPUKIIaJIHbIX CO3/IaHMI0  MH(OPMALMOHHBIX  PECypCOB
IpOrpaMM; HaBbIKaMU TI100ATBHBIX ceTel, 00pa30BaTeNbHOTO
pa3paboTKU NPUKIAIHBIX | KOHTEHTA, MPUKIAJHbIX 0a3 JaHHBIX, TECTOB U
POTPaMM. CPEICTB TECTUPOBAHMS CHCTEM M CPEJICTB Ha
COOTBETCTBUE  CTaHJApTaM U  UCXOAHBIM
TpeOOBAHUSIM.
3. Baanets criocoonocrero | ITK-1: CIHOCOOHOCTBIO coOuparsb,
(dbopMUpOBaHUS BEIBOJIOB | 00pabaThiBaTh W MHTEPNPETUPOBATH JIaHHBIE
10 CBOMM Hay4HbIM COBPEMEHHBIX  HAYYHBIX  HCCIIEJ0BaHMIA,
UCCIICIOBAaHHSIM. HE0O0X0AUMBIE 11 (POPMHUPOBAHUS BBHIBOJOB 110

COOTBCTCTBYHOIIMM HAaYYHBIM UCCIICAOBAHUSIM.

2. MecTO TMCHMIIMHBI B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMMbl

JucuuruimHa «YucneHHble METOIb» BXOIUT B 0a30ByI0 yacTh 1Mkiia b1.5.22 nucrunnus
(Mofyist).

JucuuruinHa «YucineHHsle MeTobl» u3y4yaercs Ha 4 xkypce B 7 u 8 cemectpax. M3yueHue
JTVCIUTUTMHBL «YUHCICHHBIE METOAB» CTYIACHTaMH OYHOH (opMbl 0OydeHHs] IO HampaBICHHIO
noarotoBku 02.03.03 «Martematndeckoe o0ecrieueHHe M aJMUHUCTPUPOBAHUE HWH(POPMAIMOHHBIX
cucteM» (ypoBeHb OakajaBpuara) OCYIIECTBIISCTCS B COCTaBE LHUKJIA JUCIMIUIMH HAMpPaBJICHHS
b1.5.22 Cpoxu, TpynoeMKOCTh ocBoeHUs AuctuiuinHbl onpenaenensl ®I'OC BO mno HampaBieHuto
noarotoBku 02.03.03 «Martemarndeckoe o0OecrieueHHe W aIMUHUCTPHPOBAaHNE WH(GOPMAIIMOHHBIX
cucteM» (ypoBeHb OakalaBpuaTa), YTBEP)KACHHOTO TNpHKa3oM MuUHHCTEpCTBa 0Opa3oBaHUS U
Hayku Poccuiickoii @enepanuu ot 12 mapra 2015 1. Ne 222.

W3yuenne aucuuIuimHbl 0a3upyeTcs Ha 3HAHUSAX, YMEHUSAX U HaBbIKaX, c(OOPMUPOBAHHBIX B
pe3yJbTaTe OCBOCHHUS CTYJACHTAMH TPEANMISCTBYIOMIMX JUCIUILIMH 00pa30BaTEIbHON MPOTPaMMEI
no HampasieHuto noarotoBku 02.03.03 «Maremarndeckoe oOecriedeHne W aAMUHUCTPUPOBAHHE
MH(OPMaLMOHHBIX CUCTEM» (ypoBeHb OakanaBpuara): «MaTemaTHuecKuil aHaiu3», «Anredbpa u




reomeTpus», «luddepeHnuanbaple ypaBHEHUN», «YPABHEHHS C YaCTHBIMU IPOU3BOJHBIMU» M
<«SI3BIKHM U METOJIbI TPOrPaMMHUPOBAHUS».

Teopernueckass ¥ MpakTUYECKasi MOATOTOBKA OaKalaBpOB JOJDKHA OOECIEUUTHh MOTYUYECHUE
3HAaHUM M TpeAcTaBiIeHUN B OOJACTH COBPEMEHHBIX UHUCIEHHBIX METOJOB, JOCTATOYHBIX JUIS
3 peKTUBHON TpodeccnoHaabHON aesTenbHOCTH. [Ipm 3TOM moppa3zymeBaercss HpuoOpeTeHHe
OakajaBpaMu TaKOI'O YPOBHS 3HaHHUM, KOTOPbII Obl MO3BOJIMI UM CaMOCTOATEIBHO aHAIU3UPOBAThH
BO3MOXKHOCTH BBIOMPAEMOT0O IMPOTPAMMHOTO CPEJICTBA sl BBITOJHEHHS TOW MM MHON KOHKPETHOMH
3aJjaud U Ha OCHOBAaHUM IPOBEJICHHOI'O aHaln3a BbIOMpaTh Haubojee MOAXOASIIYI0 MPUKIAIHYIO
IpoTrpaMMmy.

3HaHUSA U YMEHMs, NPUOOpPETEHHbIE OakajlaBpaMu B pe3yibTaTe HU3Y4EHUs IUCLMILIMHBI,
OyAyT WCHOJB30BATHCS IpPH HAMHMCAHUHM BBHITYCKHON KBaJIM(UKAMOHHOW paboThl Oakamaspa.
OcHOBHBIE Pe3yJIbTaThl U3Y4YEHUS JUCLUIUIMHBI MOTYT OBITh MCIOJb30BAaHbl HEMOCPEICTBEHHO B
Oynymeidl mnpodecCHOHATBHON —JeATeNhbHOCTH OakamaBpoB (B TOM 4YHCIE B  HAy4YHBIX
UCCIICIOBAHMSIX ).

bakanaBp mo wHampasnenuto noarotoBku 02.03.03 «Martemarudeckoe obOecrieueHUEe H
aJIMUHUCTPUPOBAHUE HMH(POPMALMOHHBIX CUCTEM» TOTOBUTCA K Hay4HO-HCCIIEJOBATEIIbCKOM,
NPOCKTHOH W IPOM3BOJCTBEHHO-TEXHOJOTMYECKOH,  OpPraHU3alliOHHO-YIPABICHUYECKOH |
COLMAJIBHO-TIEIArOTMYECKOW BUAAM JEATEIbHOCTH, CBS3aHHBIM C MCIIOJIb30BAaHMEM MAaTEMaTHKH,
IPOTPaMMHUPOBaHUs, WHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M aBTOMAaTH3UPOBAHHBIX
CHCTEM YIPaBJICHHUS..

3. Coaep:xanue pa6oyeii mporpamMmbl (00beM JUCHUILINHBI, TUIIBI M BUIBI y4e0HBIX
3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecrneyeHne CaMoCTOSTeIbHON padoThI
o0yuaruuxcsi)

Conepsxanne paboueit mporpammsl npeactapiieHo B [Ipunoxenun Ne 1.

4. @DoH/ O1LIEHOYHBIX CPpEaACTB IO TMCHUIIJIMHE

4.1. IlepeyeHb KOMIIETEHINI ¢ yKa3aHUEM 3TanoB X ()OPMHPOBaHUs B NIpoLiecce 0CBOCHUS
o0pa3oBarebHOM NporpaMmmbl. Onucanne NoKasaresieidl M KpUTEPUEB OLCHUBAHUS
KOMIIETeHIMI Ha PA3JIMYHBIX 3Tanax ux (popMHUPOBaHUS, ONIMCAHUE IKAJ OLleHHBAHUSA

[Iporiecc ocBoeHUs TUCHUILIMHBI (MOJYJsl) HampaBjieH Ha (OPMUpPOBAHUE CIEIYIOUNIUX
KOMIETEHIIHI:



OIIK-1: cnocob6HOCmMbI0 UCHOIB306AMb 0A308ble 3HAHUSA €CHMECMEEHHbIX HAyK, mamemamuku u unqbopmamuku, OCHOGB6HblE

gaxmol, KoHyenyuu, NPUHYUNBL MEOPUTL, C6A3AHHBIX C RPUKIAOHO MAMEMAMUKOU U UHHOPMAMUKOIL.

JTan (ypoBeHb)
OCBOEHMA
KOMIIeTeHIM U

ILianupyemsie
pe3yJabTaThl
o0yueHnust
(mokaszatenu
JOCTHKEHUS
3aJIaHHOT'O YPOBHS
OCBOCHHS
KOMITETCHITHH)

Kputepun onennBanus pe3yJibTaToB 00y4eHUs!

«He 3auteno»

«3a4TeHo»

2 («He

YAOBIETBOPUTEIHEHOY)

3 («Y 1OBNETBOPUTETHHO)

4 («Xoporio»)

5 («OTnuyHOY)

[IepBrI1ii oTamn
YPOBEHD)

3uarn. 3HaTh
OCHOBHEIE
KOHIIEIIIAU
JUCIUTUIHHEI
«YUnciaeHHnIe
METOIBI»,
OCHOBHEIE
TEOpEMBI U
CJIEACTBUS,
METO/bl PEIICHUS
1 aHaJIn3a
THITOBBIX 3aJ1a4.

OTtcyTcTBUE 3HAHUM
win (hparMeHTapHbIC

IpeiCTaBIeHUs 00
OCHOBHBIX
KOHIICIIITUAX
JTUCLUTUTMHBI
«Hucnenusie

METOABI», OCHOBHBIC

TEOpPEMBI U
CIEACTBHUS, METOBI

peIIeHus U aHallu3a

TUIIOBBIX 3a1a4.

Henomasie
MIPEACTABICHUS 00
OCHOBHBIX KOHIIEITIHSIX
JMCIUTUTHHEI
«YurcneHHbIe METOBI»,
OCHOBHBIE€ TEOPEMBI U
CJIEACTBUS, METOIbI
pELIeHUs U aHaIu3a
THIIOBBIX 3a/1a4.

CdopmupoBaHHEbIe,
HO CoZIeprKallue
OTJeNIbHBIC
poOebl
MpeicTaBiIeHUs 00
OCHOBHBIX
KOHIICTIIIUSX
JUCIUTUTAHBI
«HucneHHbie
METO/IbI»,
OCHOBHBIE TEOPEMBI
U CIIE/ICTBUS,
METOJIBI PEIICHUS H
aHaJIM3a TUTIOBBIX
3a/1a4.

CdopmupoBaHHbIC
CUCTEeMaTUYEeCKUE
peJcTaBlIeHUs 00
OCHOBHBIX
KOHIICTIIIHSIX
JUCITUTIAHBI
«Hucnennslie
METOBI»,
OCHOBHBIE
TEOPEMBI U
CJIE/ICTBHUS,
METO/Ibl PEIICHUS
U aHaJIn3a
TUTIOBBIX 3a/1a4.




Bropoii aran
YPOBEHD)

YMmeTh:
HCIIOJIb30BaTh Ha
MpPaKTUKE 3HAHUS
IUACIHATIINHEL
«Yucnenarie
METO/BI,
KOPPEKTHO
(dopMynupoBaTh
3aJa4d U
000CHOBAHHO
BBIOMPATHh METO/IbI
UX PEIICHUS..

OtcyTcTBUE YMEHUM
WM (hparMeHTapHbIe
YMEHHUSI UCTI0JIb30BAaTh
Ha TPAKTHKE 3HAHUS
YHCIIEHHBIX METOIOB,
KOPPEKTHO
dbopMynupoBath
3a/1a49u U
000CHOBaHHO
BBEIOMPATH METOBI UX
pElIeHuS.

B uenowm ycnemnitoe, HO
HE CUCTEMAaTHUYECKOe
UCIIOJIb30BaHUE Ha
MPAKTUKE 3HAHUI
YHCJIEHHBIX METOJIOB, HE
CHUCTEMAaTHUYECKOe
YMEHHE KOPPEKTHO
(dbopMyIupoBaTh 331241
1 000CHOBaHHO
BEIOMpATh METO/BI UX
pelIeHusl.

B nenom
yCIIeNTHOE, HO
cozepxariee
OT/ICNIbHBIC
npoOeJbl B
HCIIOJIb30BAHUU HA
MPaKTUKE 3HAHUH
YUCJICHHBIX
METOJIOB, B YMEHUH
KOPPEKTHO
(dhopMynupoBath
3a7a4M U
000CHOBAHHO
BBIOMPATH METO/IBI
WX PCIICHUS.

CdopmupoBanHoe
YMCHHE
UCIIOJIb30BaTh Ha
MPAKTUKE 3HAHUS
YHCIICHHBIX
METO/IOB,
KOPPEKTHO
dopmynupoBaTh
3aJauu U
000CHOBAaHHO
BBIOUPATH METOIbI
UX PEIICHUS.

Tperuit sTan
YPOBEHD)

Baagers: Biagers
0a30BBEIMH
MaTCMAaTHYCCKUMU
BHAHUSAMH U UX
HpI/IMeHeHI/IeM JJISA
peleHus 3a1a4y
TEOPETUUECKOTO U
MPUKIIAHOTO
XapakTepa.

OtcyTcTBUE BIaACHUS
WK parMeHTapHOe
BJIaJICHHE
YHCIIEHHBIMU
METOJIaMH M HX
MPUMEHEHHUEM IS
pelIeHus 3a1aq
MIPUKIIATHOTO
Xapakrtepa.

B nenom ycnemroe, HO
HE CUCTEMAaTUYECKOe
MMPUMCHCHUEC YN CIICHHBIX
METO/IOB U UX
MIPUMEHEHUE TSt
pelieHus 3aaaqy
MPUKJIIaHOTO
Xapakrepa.

B nexom
YCIIELIHOE, HO
coepIKaliee
OT/ACIbHbBIC
poOebI
IIPUMEHEHUS
YHUCIJIEHHBIX
METOJ0B U UX
NPUMEHEHUN NI
pelIeHus 3a1a4
MPUKIATHOTO
Xapakrepa.

YcenentHoe u
CHCTEMaTHYECKOE
IIpUMEHEHUE
YHCIIEHHBIX
METOAOB U UX
NpPUMEHEHUE IS
pelieHus 3aaa4y
MPUKIIATHOTO
Xapaxrepa.




OIIK-3: cnocodHocmbio K paspadomike anzopummuiecKux U npoZPpAMMHbBIX PeUeHUll 8 001acmu CUCIEMHO20 U RPUKITAOHOZ0
RPOCPAMMUDPOBAHUA, MAMEMAMUYECKUX, UHPOPMAUUOHHBIX U UMUMAUUOHHBIX MoOefeil, CO30aHul0 UHQOPMAUUOHHBIX Pecypcos
2/100a1bHbIX cemeil, 00paz08ameibH020 KOHMEHMA, RPUKIAOHBIX 03 OAHHBIX, MECMO6 U CPEeOCHE MECMUPOSAHUA CUCHEM U CPEOCME
Ha coomeemcmeue CIMAHOAPMAmM U UCXOOHBIM MPEHOBAHUAM.

Jran ILianupyemsie KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS
(ypoBeHb) | pe3yJbTaThbl 00y4eHHs
ocBoeHHs1 | (TTOKA3aTenIu JOCTUKCHUS «He 3auTeHON «3aYTCHO
KOMIIeTeHIINN 3aJJaHHOTO YPOBHS
OCBOCHHSI KOMIIETCHLIUH )
2 («He 3
yI[OBJ]CTB(()pI/ITeJIBHO))) («Y mOBNETBOPUTENBHO) 4 («Xopomo») > («Ommmso»)
[lepBeriii oTamn | 3HaTh coBpeMeHHble | OTcyTcTBUE 3HaHU | HemomHbie Cdhopmuporannsie, | ChopmupoBaHHBIS
YPOBEHb) SA3BIKU Wi parMeHTapHbIe | MpeACTaBICHUS 00 HO coJeprKalue CUCTEMATUYECKUE
MIPOTrpaMMUPOBAHUS U | TIPEJICTABIIEHUS 00 OCHOBHBIX KOHUENIUAX | OTIEIbHBIE MIPEICTABJICHHS 00
S3BIKH 0a3 TaHHBIX, OCHOBHBIX JUACLUIIIIUHBI poOeIb OCHOBHBIX
CETEBBIE TEXHOJIOTUH, | KOHIETIIHIX «YucneHHbIe METOABY, | MPEACTaBICHUS 00 | KOHIIETIIIHIX
OMOTMOTEKH Y MAKeThl | TUCIUTUIMHBI OCHOBHBIE TEOPEMBI U OCHOBHBIX JUCLIUIUTUHBI
porpamMm, «HucneHHbie CIIEJICTBHSI, METOJIBI KOHLETIIHSIX «Hucnennslie
COBPEMEHHEIE METO/Ib», OCHOBHBIE | PELICHUS U aHaIu3a JACLIUTIIIUHBI METOJBI»,
npoQeCCHOHAIIbHBIC TEOPEMBI U TUITOBBIX 33/1a4. «HucneHHbie OCHOBHBIE
CTaH1apThl CHEACTBHUS, METOBI METOJIBI», TEOPEMBI U
nH()OPMAITMOHHBIX pElIeHUs 1 aHaIn3a OCHOBHBIE CIIEJICTBHS,
TEXHOJIOTHM. THUIOBBIX 3a7a4. TEOPEMBI U METO/IbI PEILICHUS
CIIE/ICTBHS, W aHaIIn3a
METO/IbI PEIICHUSI | TUITOBBIX 33/1a4.
W aHaJIn3a
TUIOBBIX 33]1a4.




Bropoii sTant | YMeTb IPUMEHSATH B OtcyrcrBue ymenuit | B nenom ycnemnoe, Ho | B nenom CdopmupoBanHoe
YPOBEHB) npodeccuoHaIbLHON WM (pparMeHTapHble | HE CHCTEMAaTUYeCKOe YCIIELIHOE, HO yYMEHHE
JESTEIbHOCTH YMEHHUS UCIIOJIb30BaHUE Ha coJieprkariee UCIIOJIb30BaTh Ha
COBPEMEHHBIC SI3bIKK | UCIIOJIb30BaTh Ha MPaKTUKE 3HAHUU OT/IeJIbHbIC MPaKTUKE 3HAHUS
MPOrPaMMUPOBAHUS U | MPAKTUKE 3HAHUS YHCIIEHHBIX METOJIOB, po0erbl B YHUCIIEHHBIX
SI3BIKH 0a3 TaHHBIX, YUCJICHHBIX HE CUCTEMAaTU4ECKOe MCIIOJIb30BaHUU Ha | METOJIOB,
CUCTEMBbI METOJIOB, KOPPEKTHO | YMEHHE KOPPEKTHO MPAKTUKE 3HAHUN | KOPPEKTHO
ABTOMATH3UPOBAHHOTO | GOPMYIHUPOBATH dbopmynupoBaTh YUCJICHHBIX dbopMyIUpoBaTh
MPOEKTUPOBAHMS, 3a/1a4u U 3aJaui 1 000OCHOBAHHO | METOJIOB, B YMEHHUH | 3a[a4i U
AIIEKTPOHHbBIE 000CHOBAHHO BbIOMpATh METO/BI UX | KOPPEKTHO 000CHOBAaHHO
OMOJIMOTEKH U BBIOMPATh METO/IBI penieHusl. dbopMynupoBath BBIOMPATh METO/IbI
KOJUIEKIIUH, CETEBbIE | X PELEHUS. 3a/1ayu U WX pEIIEHUsI.
TEXHOJIOTHH, 000CHOBaHHO
OMOIMOTEKY U [TAKETHI BBIOMPATH METO/IBI
MPUKIIATHBIX UX PEICHHUS.
IpOrpamm.
Tpernii oTant Biaagerb METOAUKOM OtcyrcTBHE B nenom ycnemnoe, Ho | B nenom Ycenemnoe u
YPOBEHb) paboThI C BJIAJICHUSI WU HE CUCTEMaTU4eCKoe YCIELIHOE, HO CUCTEMATUYECKOE
DIIEKTPOHHBIMU (dbparmMeHnTapHoe MIPUMEHEHUE coJieprkaniee IPUMEHEHHE
OrOIMOTEKaAMH, BJIa/ICHUE YUCJICHHBIX METOJOB | OTJIEJIbHBIE YUCJICHHBIX
CETEBBIMU YUCJIEHHBIMU UX IPUMEHEHUE I poOeb METO/IOB U UX
TEXHOJIOTUSIMH, METOJaMH U UX penieHus 3aaa4y MIPUMEHEHUS MpUMEHEHUE IS
OUOIMOTEKaMU U MIPUMEHEHUEM IS MPUKJIATHOTO YHCIEHHBIX peleHus 3aaaq
MaKkeTaMH MPUKIIAIHBIX | PeIIeHus 3a1a4 Xapakrepa. METO/IOB M UX MIPUKJIAHOTO
mporpaMM; HaBbIKAMH | TIPUKIIAHOTO MPUMEHEHUN 151 XapakTepa.
pa3paboTKu Xapakrtepa. pelieHus 3aaad

MPUKJIAIHBIX TPOTPAMM.

NPUKJIaJHOTO
Xapakrepa.




IIK-1: cnocoonocmuto cobupams, 06padamviéams u UHMEPRPEMUPOBAMb OAHHbBIE COBPEMEHHBIX HAYUHBIX UCC1E008AHUIL,

Heo0xX00umble 0115 PopMUPOBAHUA 66160006 NO COOMBENCMEYIOUAUM HAYUHBIM UCCAEO08AHUAM.

HUCCJIENOBAHUI B
cBOe€il obnacru.

B CBOe€ii o0J1acTy.

HHTEPIIPETUPOBATH
JTaHHBIE
COBPEMEHHBIX
Hay4YHBIX
HUCCIIEIOBAHUN B

Otan (ypoBenb) Ilnanmpyemsbie KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS
OCBOEHHSI pe3yJabTaThl
KOMIETCHIHH 00y4ennus «He 3auteHo» «3auteHo»
(nmokazarenu
JOCTIKCHHS
3aﬂa2:§§§H}If/I];;0BHH yﬂOBHeé (()‘I;II:IITQGHBHO») 3 («Y IOBJICTBOPUTEILHOY) 4 («Xoporuio») 5 («OTnnaHO»)
KOMITETCHITAH)
[lepBeiit  stan 3HaTh ocHOBHBIC | OTCYTCTBHUE 3HAHUU Henousnbie Cdopmuposannsie, | ChopmupoBaHHBIC
YPOBEHB) METO/bI Wi parMeHTapHble | MpeACTaBIeHUS 00 HO COJEprKallue CUCTEMATUYECKHE
YHUCJICHHOTO IpeiCTaBIeHUs 00 METOAAaX YUCIECHHOTO OTJIEIIbHBIE IIpeJICTaBICHUs 00
aHanu3a.. METOJIaX YUCIICHHOTO | aHalIu3a. poOebl MeToaax
aHaIM3a. MIpe/ICTaBICHHS 00 | YMCIEHHOTO
MeToAax aHaIMn3a.
YHUCJICHHOTO
aHaIMn3a.
Bropoii atan | Ymers cobupats, | OTcyrcTBUEe yMeHuit | B nenom yenemrHoe, Ho | B nienom CdopmupoBanHOe
(ypoBeHb) | oOpabaThiBaTh M | WIM (hparMEHTapHble | HE CHCTEMaTH4YecKoe YCIIEIIHOE, HO yMEHHue cooupars,
UHTEPIPETUPOBATh | YMEHUS COOUPATD, HCIIONB30BAHUE YMEHUS | COAEpIKaliee o0OpalaTeIBaTh U
JAHHBIC o0OpabatbIBaTh U cobuparsb, OTJIEIIbHBIE UHTEPIPETUPOBATH
COBPEMEHHBIX WHTEPIPETUPOBATH oOpabaTeIBaTh U poOGEeITbI JTAHHBIE
Hay4HbIX JTAaHHBIE HWHTEPIPETUPOBATH HCIIOIb30BAHUS COBPEMEHHBIX
HCCIEAOBAHUN B | COBPEMEHHBIX JTAHHBIE COBPEMEHHBIX YMEHHUsI cOOUpaTh, | HAYYHBIX
CBOEH 00J1acTH. Hay4HbIX HAyYHBIX UCCIIeIOBaHUH | 00pabaThIBaTh U HCCIIEI0BAHMH B

CcBOe€ii o0acTu.




cBoeil o0acTu.

Tperuit 3Tan
(YpoBeHb)

Biaagern
CIIOCOOHOCTBIO
(bopMHupOBaHUS
BBIBOJIOB 110 CBOMM
HAYYHBIM
MCCIICIOBAHMSIM. .

OtcytcTBHE
BJIQJICHUSI WJIH
(dbparmMeHTapHOe
BJIaJICHHE HABBIKAMU
MIPUMCHCHHUS
OCHOBHBIX METOJIOB H
MOJIeJIEN K 3aJadam
¢dbopmupoBaHus
BBIBOJIOB TIO
COOTBETCTBYIOIIUM
HayYHBIM
UCCIIEIOBAaHUSIM.

B nenom ycneninoe, HO
HE CUCTeMaTH4ecKoe
IMPUMCHCHUC HABBIKOB
MIPUMEHEHUS] OCHOBHBIX
METOJIOB U MOJIENIEH K
3amayam (popMHupoBaHUS
BBIBOJIOB I10
COOTBETCTBYIOIINM
HAy4YHBIM
HCCIIE0OBAHUSIM.

B nenom
YCHEMIHOE, HO
cozepxailee
OTJI€JIbHBIE
poOebI
pUMEHEHNE
HaBBIKOB
PUMEHEHUS
OCHOBHBIX METOJIOB
U MOJEJEN K
3a/1a4yamM
(dbopmupoBaHus
BBIBOJIOB T10
COOTBETCTBYIOIINM
Hay4YHBIM
HCCIIEOBAHUSIM.

Ycnemnoe u
CHCTEMaTHYECKOE
PUMCHEHHE
HaBBIKOB
PUMCHEHHSI
OCHOBHBIX
METOJIOB U
MOJEIIEN K
3a7a4am
¢dbopmupoBaHus
BBIBOJIOB 10
COOTBETCTBYIOLINM
HAYYHBIM
UCCIICJOBAaHHSM.
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IToka3zarenu chopMUPOBAHHOCTH KOMIIETEHIMH:
Kputepusimu onieHUBaHUs SBISIOTCS Oalibl, KOTOPbIE BBICTABISIOTCS IPENOAaBaTesieM 3a

BU/JIBI

NesTeNIbHOCTH  (OLICHOYHBIE CpEACTBA) IO MTOraM M3y4eHHs MoJayJieill (pa3nenoB

JUCUHUILIMHBI ), IEPEYUCICHHBIX B PEUTHHT-IJIAHE TUCHHUILUIUHBI (07151 9K3aMeHa. TEKYIIH KOHTPOJIb
— MakcuMyM 40 6aroB; pyOeKHBIH KOHTPOIh — MakcuMyM 30 0ajuioB, MOOMIPUTEIbHBIC 0aLIbl —
MakcuMyM 10; 0zs 3auema: TeKymuid KOHTPOIb — MakcuMyM 50 OamioB; pyOeKHBIH KOHTPOIb —
MakcuMyM 50 6aJI0B, MOOIIPUTENbHBIE OATIIbI — MaKCUMYM 10).
[Tkasbr oLleHUBaHUS:
DK3aMEeHBI:
oTiimyHO — oT 80 10 110 6anmnoB (Bkiarouas 10 moompuTeaIbHbIX 0aIOB),
xopouro — ot 60 10 79 6anos,
YIOBIIETBOPUTENHHO — OT 45 110 59 6aios,
HEYJIOBJICTBOPUTEIHHO — MeHee 45 6auioB.
3auersl:

3auteHo — ot 60 mo 110 6amoB (Bkitoyast 10 moOmpHUTETHHBIX OATUIOB),

He 3aureHo — ot 0 1o 59 GauioB.

4.2. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbl, H606X0}II/IMbIe AJIF OHCHKH

3HaHHﬁ, yMeHHﬁ, HaBBIKOB U ONILITA A€ATC/IBbHOCTH, XaPAKTECPUIYIOIIHUX ITAIIbI

(popMupoBaHus KOMIIETEHIIMA B Mpolecce 0CBOEHUS 00pPa30BaTeIbLHOI MPOTrPaMMBbI.
MeToaunueckue MaTepualibl, onpeae/siionye Npoueaypbl OlleHMBAHUS 3HAHUI, yMEHUH,
HABBIKOB M ONBITA /1eSITeIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl (JOPMHUPOBAHUS

KOMITeTEeHIHI
Oran! PesynbTathl 00yueHus Komnerenmust OueHountle
OCBOCHUS cpencTaa
1. 3HaTh OCHOBHBIE KOHIIEIMHA OIIK-1: crtocoOHOCTBIO HUCITOIB30BaTh 0a30BbIE
JVMCIUTUINH, OCHOBHBIE TEOPEMBI U 3HAHMUS ECTECTBEHHBIX HAyK, MaTeMaTuKd H ﬂa6op6amop Hoie
CJIE/ICTBHS, METOABI PELICHHS 1 nH(GOpPMATHKH, OCHOBHbIE (DAKTHI, KOHILCIIINH, 139233;11::[’
aHaIM3a TUIOBBIX 33/1a4. MIPUHIOMIB TEOPHH, CBSI3aHHBIX C NPUKIAJHOM
2. 3HaTh COBPEMEHHEIE S3BIKU MaTeMaTuKol 1 HHQOPMATHKOH.
MIPOTPaMMHPOBAHUS U S3BIKH 0a3 OIIK-3:  cnocobHOcThIO K pa3paboTke
JIAHHBIX, CETEBbIE TEXHOJIOTHH, aIrOPUTMUYCCKUX U MPOIPAMMHBIX PEIUeHUH B | Ja6opamopnbie
OMOJIMOTEK! U AKeTHl IIPOTPaMM, 0o0acTH  CHCTEMHOTO M IPHUKIATHOTO pabomul.
COBpEMEHHbIE PO eCCHOHATIbHBIC IIPOrpaMMUPOBAHUS, MaTeMaTHYECKHUX, Oxsamen.
1-17 s5man.| CTAHIAPTH HHOOPMAIIMOHHBIX UH(OPMALMOHHBIX ¥ UMHUTAI[MOHHBIX MOJIEJIEH,
TEXHOJIOTHH. CO3/JAHUIO MHPOPMALTMOHHBIX pecypcoB
3namms 3. 3HaTh OCHOBHBIE METOABI rII00ANTBHBIX CeTefI, O6pa30BaT€HBHOFO
YHCJIEHHOTO aHAJIN34. KOHTEHTa, NPUKJIAAHBIX 0a3 JaHHBIX, TECTOB U
CPE/ICTB TECTUPOBAHUS CHUCTEM M CPEJACTB Ha
COOTBETCTBHE  CTaHAapTaM U  HCXOJHBIM
TpeGoBaHMAM. Jlabopamopnvie
pabombi.
[IK-1: crioco6HOCTBIO COOMpaTh, 0OpadaThBaTH czamen.
U WHTEPIPETHPOBaTh JaHHBIE COBPEMEHHBIX
HAay4YHBIX HCCIENIOBaHWN, HEOOXOAWMBIE IS
(hopMHpPOBaHUSI BEIBOJIOB 110 COOTBETCTBYIOLINM
HAyYHBIM HCCIIEJIOBAHUSIM.
. 1. YmeTs ucrionmp3oBath Ha mpakTuke | OITK-1: coco6HOCTBIO HCTONb30BaTh 6a3oBbie |/labopamophoie
20 9Man.| oy JUCIUILIMH, KOPPEKTHO | 3HaHUsSI ©CTECTBEHHBbIX HAyK, MaTeMaTHKU U IS?ZSaOATeb;:
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U UHTEPIPETUPOBATH JIAHHBIE COBPEMEHHBIX
Hay4HBIX HCCIIEOBaHMH, HEOOXOIUMBIE I
(OopMHPOBaHUS BBIBOIOB 110 COOTBETCTBYIOIINM
Hay4HBIM MCCJICIOBAaHUSM.

Vyenns | POPMYIMpoBaTh 3a7a4u U | uHOOPMATHKH, OCHOBHBIC (DaKThbl, KOHIICILHH,
00OCHOBAaHHO BBIOMpATh METOABI UX | NPUHLUIBI TEOPHH, CBA3AHHBIX C NPUKIATHOM
peLIeHus. MaTeMaTHUKOW M HH)OPMATHKOH.
2. Ymers MPUMEHSTh B | OIIK-3:  cmocoOHOCTRIO K  pa3paboTke
npohecCHOHAIBHON JEATENBHOCTH | QITOPUTMHUYECKHX U MPOTPAMMHBIX PEIICHHUIT B
COBPEMEHHBIE A3bIKK | OOJIACTH ~ CHUCTEMHOTO WM HPHUKIAJHOTO
MpOTPaMMHPOBAaHHSA W SI3BIKM  0a3 | IPOrpaMMHpPOBAHMS, MaTeMaTHYeCKUX,
IaHHBIX, cucTeMbl | MH(POPMAIMOHHBIX M MMHMTALMOHHBIX MOJIENEH, J7a60p6am0prze
ABTOMATH3HPOBAHHOTO CO3/IaHHIO HH(DOPMAIIHOHHBIX pecypcos 5232;7;;
MPOEKTUPOBAHHS, 3JIEKTPOHHBIE | ITI00ATBHBIX ceTei, 00pa3oBaTenbHOTO
OMONMOTEKM M KOJUIEKLUM, CETEeBble | KOHTCHTa, NPHKIAIHBIX 0a3 JaHHBIX, TECTOB W
TEXHOJIOTUH, OMOJIMOTEKM M MaKeThl | CPEJACTB TECTHPOBAHUSI CHCTEM M CPEACTB Ha
MPHUKIAIHBIX OIPOTPAMM. COOTBETCTBHE  CTaHAAPTAM U  HCXOAHBIM
3. YmMerh cobuparh, obpabaTbiBath U | TPEOOBAHUSM.
HUHTEPIPETHPOBAThH nannsle | 1IK-1: cnoco6HOCTBIO cOOMPATh, 00pabaTHIBATH
COBPEMEHHBIX HAYYHBIX MCCIICIOBAHMII | M HMHTEPIPETHPOBATH JAHHBIC COBPEMEHHBIX ﬂa6op6amopybze
B CBOCii 06JIaCTHL. HAay4YHBIX HCCIICIOBaHUH, HEOOXOIUMBIC JUIs 5%33/\723.
(OpPMHUPOBaHHS BBIBOAOB MO COOTBETCTBYIOLINM
HAaYYHBIM HCCIICIOBAHHSM.
1. Bnagets 6a30BBIMHU OIIK-1: crtocoOHOCTBIO HCITOIB30BaTh 0a30BBIE
MaTeMaTHYECKUMH 3HAHUSAMH U UX 3HAHMs €CTECTBEHHBIX HayK, MATeMaTHKU U |/lg6opamophbie
TPUMEHEHUEM JUTS peLICHHS 3a1a4 UH(POPMATHKH, OCHOBHBIC (DaKThl, KOHIICIIIHH, pabombl.
TEOPETHYECKOTO U TPUKIIAJHOTO OPHUHIIUIBI TEOPHUiA, CBA3aHHBIX C TPHKIATHON IKsamen.
XapakTepa. MaTeMaTUKOH 1 MH)OPMATHUKOM.
2. BrnaysieTp MeTOMKO paboTHI € OIIK-3:  cmocoOHOCTBIO K pa3paboTke
9IIEKTPOHHBIMH OHOTHOTEKAMH, ANTOPUTMUYECKUX M NPOrPaMMHBIX PELICHHH B
CETEBBIMH TEXHOJIOTHAMH, 00NacTd  CHCTEMHOTO W [PUKIAIHOTO ﬂa6op6amopyble
3-if sman-| OUOIMOTEKaMH U MaKeTaMu NpOrpaMMHPOBAHHS, MaTeMaTHYCeCKUX, 523;)]1‘:1 :,i'.
B NPHUKIAJHBIX TPOrPaMM; HaBBIKaMU WH(OPMALMOHHBIX U MMHUTALMOHHBIX MOJEICH,
H;}ﬁ:ﬁ;‘:‘ pa3pabdOTKU MPUKJIATHBIX IPOrPaMM. CO3JIaHHIO UH(POPMALMOHHBIX pecypcoB
" 3. BiageTs criocoGHOCTBIO TI00ATBHBIX ceTei, 00pa3oBaTeNBHOTO
(pOpMHPOBAHHMS BEIBOIOB IO CBOUM KOHTEHTA, TMPUKIANHBIX 0a3 JTaHHBIX, TECTOB U
HAyYHBIM HCCIICIOBAHMSIM. CPEICTB TECTHPOBAHHUS CHCTEM M CPEJICTB Ha
COOTBETCTBME  CTaHAAPTAM U  HMCXOIHBIM
TpeGoBaHMM. Jlabopamopnvie
[IK-1: crioco6HOCTBIO COOMpaTh, 0OpadaThBaTh 197a6omb1.
K3AMEH.

IK3aMeHALMOHHEIE ONJIeThI

DK3aMeH (3a4€eT) SBISETCS OLIEHOYHBIM CPEACTBOM JIJISL BCEX ATANIOB OCBOCHMSI KOMIIETEHITUH.
CrpykTypa »K3aMeHallMOHHOro Owiera: 3 Bompoca. IlepBelii ¥ BTOpOW BONPOCHl —
TEOPETHYECKUE, TPETUH BOIIPOC — IPAKTUYECKHM.

Hpumepnbu? CRUCOK IK3AMEHAUUOHHBIX 60NPOCOB.

1. O6mas xapakTepucTika u kiaccudukanus meronos pemenus CJIAY. Merton [Maycca u ero
anreOpanyeckas OCHOBA: CXE€Ma EIMHCTBEHHOTO JEJeHUS M €€ CBA3b C DPas3lIoKEeHUEM
MaTpHULIbl Ha MHOXHTEIH; Teopema 00 LU-pasznoxeHuu, ycioBHs MPUMEHUMOCTH METOJia
l"aycca. Beruncnenue onpenenurens 1 00paTHONH MaTPHIIbL.

2. Metox Taycca c BBIOOPOM TJIABHOTO DJJIEMEHTA, OIIMOKH OKPYIJICHUS, TOHSATHE 00
YCTOMYMBOCTH NpAMBbIX MeTooB. KommakTHas cxema Metona ['aycca (MeTox OCHOBaHHBIHM

Ha LU-paznoxenun). [loHatne o MeTogax ONTUMAIBLHOTO MCKITIOUEHUS,

Kopnana,
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10.

11.

12.

13.

OTPaXKEHUU.

Meron KBaApaTHBIX KOpHEH (MeToJ, OcHOBaHHBIH Ha S*DS-paznoxenun), cxema
XO0JIeuKoro.

OnepaTopHble ypaBHEHHS IIEPBOTO poja. KoOppekTHO M HEKOPPEKTHO MOCTABJICHHBIE 33/1a4H,
ycrorunBocTh (Ha mnpumepe pemenus CJIIAY). Bosmymienus, mepa 00yCIOBIEHHOCTU
YpaBHEHUS U YHUCIIO OOYCJIOBIIEHHOCTH HEBBIPOXKJIEHHOTO JIMHEHHOro omeparopa. OneHka
OTHOCHUTEJIbHOM MOTPENIHOCTH; BJIMSHUE MOTPEIIHOCTU OKpyriaeHus npu pemenuu CIIAY
npsAMbIMU MeToaMu. OIIEHKH JOCTOBEPHOCTH PELIEHUH, MTOIYy4aeMbIX IPSIMbIMH METOAAMHU
(mpouenypa MTEPAMOHHOIO YTOUHEHHUS pELIEHUS, aloCTEPUOPHBIE OLEHKU 4Hcia
oOycnoBneHHocTH). [loHsiTue o0 Merode peryiaspuzalud  pereHus YpaBHEHHUSI.
CornacoBaHHass ¥ MOJYMHEHHass HOpMBI omepatopoB A el (X, — X,) ¢ 3amaHHBIMH
BEKTOPHBIMU HOpPMaMHu B KOHEYHOMEpPHOM IpocTpaHcTBe Xpn. Hanbonee ynorpedurenbHbie
HOPMBbI BEKTOPOB M MATpPUYHBIE HOPMBI OIEpaTOpa, HHIYLHPOBAHHBIE BEKTOPHBIMHU
HOpMaMmH.

OOmass xapakTepUCTUKa HUTEpalUMOHHbIX MeTojoB pemeHuss CJIAY kak onepaTOpHBIX
ypaBHEHUN MepBoro ponaa. OCHOBHbIE MOHATUS HMTEPALMOHHBIX METOIOB: CXOJIUMOCTb,
YHUCJIO WUTEpaluii, KauecTBO HMTEPALMOHHOIO Ipolecca; Kilaccuukanus HTEparuOHHBIX
METO/IOB, MPUHLMIBI UX MOCTpPOeHHUs. Teopema O «HENOJIBHKHOW TOYKE» UTEPALMOHHBIX
IIPOLIECCOB.

MeTton mnocneaoBaTeNbHBIX NPUOMIDKEHUN i1 JUHEHHBIX YpaBHEHH BTOPOTO poja.
Heo6xoauMeblit 1 TOCTAaTOYHBIN NMPU3HAK CXOJUMOCTH; JOCTATOYHOE YCIOBHUE CXOJAMMOCTH,
OILICHKH MOTPELIHOCTH.

Meton mocienoBaTeIbHBIX MNPUOIMKEHUN JUIsl JIMHEHHBIX YpaBHEHUW BTOPOTO poja.
HeoOxoauMmblif 1 TOCTaTOYHBIN MPU3HAK CXOAUMOCTH; JOCTATOYHOE YCIOBUE CXOTUMOCTH,
OLICHKH IOTPEHIHOCTH.

OcHoBHas Teopema A. A. CamMapcKOro O CXOJUMOCTH HTEpaii OOIIero HESBHOTO
CTallMOHAPHOr0 MpoLEcca NMPOCTOM uTepanuu. YacTHbIe ciaydal TEOPEMBI: JTOCTATOYHBIE
YCIIOBHS CXOJMMOCTH SIBHOTO METO/a MPOCTHIX UTEepaluid U MOAU(PUIMPOBAHHOIO METOJa
IpocThIX urepauii (Mmetona Skobu). Ipyrue nocraTouHble yCIOBHSI CXOAMMOCTH METO/a
SAxobu.

Teopema A. A. CamapcKoro 0 CKOPOCTH CXOJUMOCTH OOIIEro HESIBHOTO CTallMOHAPHOTO
METO/Ia MPOCTOM UTEPALIUH.

OnTumu3anusi CKOPOCTH CXOAMMOCTH OOIMX HESBHBIX CTallMOHAPHBIX MPOIECCOB MPOCTHIX
UTEpalnii, OCHOBAaHHAas HAa MHCIIOJIb30BAaHMM JHEPreTUYECKH JKBUBAJIEHTHBIX OIEPATOPOB;
OLICHKM TOrpemHocTd. ONTUMaNbHbIA JMHEWHBI HWTEpallMOHHBIA MPOLECC MPOCTHIX
UTepaluii, orieHKa norpemuoctu. OueHku s yucna urepanuil. Ilonstie o UeOplmeBckoM
UKJIMYECKOM UTEPAIMOHHOM mporiecce (MeToa Puuapacona).

WrepanmonHsle MeTOABbl BapUAllMOHHOTO THUHA. MeToJ MHHUMAalbHBIX HEBA30K U
ckopenmiero cnycka. [lonsitue o MeTozie CONnpsKEHHbBIX TPaJUEHTOB.

TpeyronbHbl uTepanMoHHbIe MeToabl. Meton [aycca-3eiigens; HEOOXOAMMBIH U
JIOCTaTOYHBIM TpPHU3HAK CXOJMMOCTH; JOCTAaTOYHBIE TPU3HAKU CXOJUMOCTH. Meroa
nocienoBarenbHol penakcanun (SOR); nocTaToyHbIe YCIOBHS CXOAMMOCTH.

Meton mocienoBaTeNbHBIX MPUOMMKEHUNH (TPOCTBIX HTEpalMil) pelieHus HeIWHEHHBIX
ypaBHeHMH. [IpuHIMI cXaThiX oTOOpakeHumi. O KayecTBe MHTEpalUid U CKOPOCTH
cxoauMmocTu  (OlIeHKH). Merox MOpOCTHIX HUTepaluil  JUIsi  HEJIWHEHHBIX  CHCTEM
anreOpanyeckuX M TPAHCLUEHACHTHBIX YpaBHEHUH (CleACTBUS M3 OOIIEro ciydvas);
reoMeTpuueckas HWHTEpIpeTaluss MeTojJa MPOCTOM WTepaluu [Uisl ciaydas OJHOIO
CKaJIIPHOTO ypaBHEHUs. MeTo| B3 THs B BUJIKY (METOJI IOJIOBUHHOTO JI€TICHNUS).
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Meron Herotona u Helorona-KanTopoBuua pelleHHss HEIMHEMHBIX ONEPATOPHBIX
ypaBHeHU. Metoa HproTOHAa MPUMEHUTENBHO K HETUHEWHBIM CHUCTEMaM alreOpandecKux u
TPAHCLIEHJEHTHBIX YPAaBHEHUI; T€OMETpUYECKasi UHTEPIPETAlUs METOAa Ha CIy4yail OAHOIo
CKaJIIpHOTO ypaBHEHUs. MeTo X0op/, KOMOMHUPOBAHHBIM METO, METO CeKYIIUX

[Tonsatne o MeTogaX, OCHOBAHHBIX Ha MHHHUMHU3AIUM (YHKIMOHAJIOB © METOJE
IPOIOJDKEHUS PELIeHUs 110 TapaMeTpy.

[ToctanoBka 3agauyd O HaWwIydlleM MOPUONMKEHUH B JUHEWHOM HOPMHPOBAHHOM
IPOCTPAHCTBE M BO3HMKaroIue npodiemMsl. OOIIMe TeopeMbl O HAUITydIlleM NPUOIMKEHUH:
TEOPEMBbl  CYIIECTBOBAHUS W €AMHCTBEHHOCTH. HekoTopple CBOICTBa HAaWIy4IIMX
OpUOJIMKEHUH U 3JIEMEHTOB HAUITYYILIEro NPUOIMKEHHMSL.

Hawnyumee npubnmxkenue B ['nap0epToBOM NMpOCTPaHCTBE U BOMPOCHI, BO3HUKAIOIINE TPH
€ro MpaKTHUYECKOM IOCTPOECHUU: TEOPEMBI O CYLECTBOBAHUM U €JUHCTBEHHOCTH; KPUTEPUHU
CYIIECTBOBaHMS HAWJIYUIIEro NMPUOJIMKEHHUS; OPTOrOHAIM3AIMs, OonpeaenuTens ['pamma u
€ro cBoicTBa; Teopema Temepa.

Haunyumine cpenHexkBaipaTHuHble NPUOJIMKEHUS! (HETIPEPHIBHBIM U TUCKPETHBINA CITydau)
GyHKUUH 1Mo Becy W MX HeoOXxoaumocTb. CpenHeKBaapaTU4YHbIE NMPUOIMKEHUS 110 BECy
GyHKIMHI anredpanyecKuMu MHOTOWIEHAMU; OPTOrOHAIbHbIE MHOIOWIEHBI (CBOWCTBA, U UX
IPUMEHEHHE K HaXOXKICHUIO CPEIHEKBAJPATUYHOIO NpUOMMKEeHUs (QyHKUIUI 1o Becy)
KJIACCUYECKHUE OPTOrOHAJIbHbIE MHOTOUJICHBI.

Haunyuiiee paBHOMepHOE MNpHUOIMIKEHHE HENPEPBbIBHBIX HA KOMIAakTe (YHKUUH
0000IIEHHBIMU U aNTeOpanvdecKuMU MHOTOWICHAMH 33JaHHON CTENEHH: TeopeMbl Xaapa,
bopens, Bane-Ilyccena, YeOblmeBa (00 ambTepHaHCE, J0Ka3aTeNbCTBO JOCTATOUHOCTH);
TeopeMa €IMHCTBEHHOCTH.

WNutepnonuposanue ¢pyHkuuid. [TocraHoBka 3agaun. MHTeprionupoBaHue 0000IEHHBIMU U
anreOpanyecKMMH MHOTOYWICHAMH 3aJaHHOM CTENeHH, TEOPEMbl CYIIECTBOBAHUSA H
€IMHCTBEHHOCTU. MHorouwieHsl Jlarpanxa Ha HEpaBHOMEPHOH 1 paBHOMEPHOM CeTKe Y3JIOB.
[Tpouecc DiiTKeHa.

Koneunsle u pa3zienéHHble pa3HOCTH, UX cBOMCTBa. HTepnonsauonHas ¢popmyna HeroToHa
Ha HEpaBHOMEPHOM CETKE M Ha PAaBHOMEPHBIX ceTKax Yy370B. OILIEHKM MOrpenHocTei
UHTEPHOISILUOHHBIX (POPMYIT; CXOAMMOCTb HHTEPHOISILIMOHHOTO MpoLecca.

[TocranoBKa 3a7aun 4YnciIeHHOro nuddepeHupoBanus U e€ HeKOppeKTHOCTh. [IpocTeiimue
¢dopmynbl  uncnenHoro guddepennupoanusd. Ilorpemnocts ¢opmyn, wmeron Pynre-
Pomb6epra. [TonsTre 0 KBa3MpaBHOMEPHBIX CETKaX U peryispusanuu auddepeHupoBaHus.
[TocraHOBKa 3a7ja4n YUCIEHHOIO MHTETPUPOBAHMS, IOIXOAb]I K IIOCTPOEHUIO KBAaJPaTypHBIX
dopmyn. MHTeprionsaunoHHbIE KBaapaTypHble (OPMYINIbI C Hamepesa 3aJaHHbIMU Yy3JIaMU,
TeopeMa 00 MX TOYHOCTH. OIIEHKM NOTPEIIHOCTH WHTEPHOJSAIMOHHBIX KBaJpaTypHBIX
dbopmy.

KBagpatypusie ¢opmynsl Hprorona-Korteca. UucneHHass ycTOHMUMBOCTB KBaJIpaTypHBIX
dopmyn. Ilpocreitmme u3 ¢popmyn Herotona-Korteca; tpanemnuii, Cumriicona (mapabo),
NPSMOYTOJIbHUKOB; COCTaBHBIE KBaJpaTypHble (OpMYJbl, OCHOBaHHbIE Ha HHX; OLICHKH
MOTPEITHOCTH (POPMYIL.

ArnocTepropHasi OIEHKa MOTPEUIHOCTH MeTOo[oM PyHre; aBTOMaTHuYecKuil BBIOOp Iara
MHTETPUPOBaHUs. Y TOUHEHHE TPUOIMKEHHOT0 pelieHus no Puuapacony.

Bapuannonnsie meronapl. OOmme monoxeHus. MHUHMMU3HUPYIOIIME IOCIIEI0BATEIbHOCTH
(GyHKIMOHANa, CXOAUMOCTh K HE IIYCTOMY MHOXECTBY; KOPPEKTHO U HEKOPPEKTHO
MOCTaBJIEHHBIE 33/1a4¥ MUHUMM3ALUU (GYyHKIHOHANOB. [Ipumeps.

[TpubnmkeHHOE pelleHne OnepaTOPHBIX YpaBHEHHUI 3HEpreTudeckuM mMetoaoM. Teopema o
€IMHCTBEHHOCTH DPELICHUs ONEpaTOpHBIX ypaBHEHUH B ['MIBOEPTOBOM IMPOCTPAHCTBE U O
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28.

29.

30.

31.

32.

33.

34.

35.

36.

¢yHkunonane »Hepruu. TeopemMa O CXOIUMOCTH MUHHUMM3HPYIOLIEH MOCIEI0BATEIbHOCTH
(GyHKIIMOHAJIA YPHEPTUH.

Knaccuueckuit meron Putma; Tteopema o MuHUMYME (YHKIMOHala »HEPIUU B
KOHEYHOMEPHOM MOJIPOCTpaHCTBe. Teopema 0 MMHMMM3UPYIOLIEH I1OCIIENOBATEIbHOCTH
KJIACCUYECKOro MeTona PUTia, ee cCX0AMMOCTH U OLIEHKE IPUOINKECHUS.

OO0we BONMpOChl METOAA CETOK: CETKH M CETOYHbIe (PYHKLMH, MPOCTPAHCTBO CETOYHBIX
(GyHKUIMH, CEeTOYHbIE HOPMBI, JOKaJbHAs AamnmpOKCHMAIMs W allpoKCHUMalus Ha CeTKe,
HOrPEIIHOCTh  amnpoKcuManuu — AuddepeHLualIbHBIX  ONepaTopoB  Pa3HOCTHBIMU,
[IOCTAaHOBKA PAa3HOCTHOM CXEMBbI, MOTPEIIHOCTb PA3HOCTHOM CXEMBI, MOPSIOK TOYHOCTU
Pa3sHOCTHOM CXEMBI; KOPPEKTHOCTb PAa3HOCTHBIX CXE€M, IOPSINOK alIpOKCHUMAaLUU
Pa3HOCTHBIX CXEM, CBSI3b KOPPEKTHOCTM M AaNIPOKCHUMALIUM PA3HOCTHBIX CXEM CO
CXOJUMOCTBIO.

MeTo IPOrOHKM pELIEHUs] TPEXTOUEUYHBIX Pa3HOCTHBIX YPaBHEHHH M €ro yCTOWYHBOCTb.
[TpyHIMI MakcuMyMa.

Pa3HocTHBIE CXEMBI KpaeBbIX 3a/a4 JUlsl YpaBHEHUS AJUIMITHYECKOIO THUIA C MIEPEMEHHBIMU
K03 puLMEeHTaMU: TOCTAaHOBKA 3a7a4, KOPPEKTHOCTb, CXOAMMOCTb DPAa3HOCTHBIX CXEM,
METO/Ibl PEILIEHHUSI CETOYHBIX 3a/1a4.

OpHOpo/HBIE pPa3HOCTHBIE CXEMbl HA4aJbHO-KPAEBBIX 3ajad Julid IapaboJIudecKoro
YpaBHEHHSI C IEPEMEHHBIMH KOA(PPHUIIMEHTaMH: TOCTAaHOBKA 33/1a4, IIOCTPOCHUE PA3HOCTHBIX
CXEM C BE€CaMH, IOrPEIIHOCTH allPOKCHUMALMM, YCTOMYHMBOCTb, CXOAMMOCTb, PEIICHHE
CETOYHBIX 33/a4.

[ToHsATHE O BapHALIMOHHO-PA3HOCTHOM METOJE (METOJe KOHEUYHBIX 3JEMEHTOB) U JPYTUX
METO/IaX MMOCTPOCHUS Pa3HOCTHBIX CXEM Ul yPaBHEHUN MaTeMaTHYecKOn (U3UKH.
YucnenHsle MeTolbl peuieHus 3anaud Komm uis oOBIKHOBEHHBIX AHddepeHnnanbHbIX
ypaBHeHui. IlocTaHOBKa MCXOMHOM 3amayd. Bompocel KOPPEKTHOCTHM ITOCTaHOBKHU.
Paznuunble MeTOAB! NPUOIMIKEHHOIO U YMCIIeHHOro peuieHus 3agaun Komm. [Ipocteiimme
pPa3HOCTHBIE cXeMbl pemieHus 3aaauu Komm: pasHocTHas cxema Diinepa (siBHas cxema),
CUMMeTpUYHasi cxema (HesBHas cxema). IloHsATHE O CXOAMMOCTH MeEToJa U MOpsJKe
TOYHOCTH MeToja. [loHsATHE O HEBA3KE WM MOTPEIIHOCTH AaNMpPOKCUMAIMH CXEMBbI;
aNnpoKCHMallMd ¥ TOpPSJAKE  anmpoKCUMalMM  pa3HOCTHOro  meroxa. Ilopsamox
amnmpoKCUMallMM MeToAa Jiliepa M CUMMETPUYHON cXeMbl. [lOpsSIOK TOYHOCTH CXEMBI
Oiinepa.

OpnomaroBeie  Metonbl Pynre-Kyrra. O6mast ¢opmynupoBka MeronoB. CemeicTBoO
METOJI0OB BTOPOrO NOpSAJKAa AaNNpOKCUMAlMd M YacTHBIE CIy4yal CEMEHCTBA: CXEMBbI
(IByxaTamHble) OpeauKkTop-koppekrop. Cxomumocts MeTonoB Pynre-Kyrra (Teopema o
cxoaumMoctu). CBs3b MOPAIKOB ANMPOKCHUMALMM M TOYHOCTH. Metos PyHre moBblleHHS
TOYHOCTH pelieHus 3agaun Koy Ha nocneaoBaTenbHOCTH CETOK.

MHoromarossle pa3HOCTHBIE METOABI pemeHus 3agaun Komm. @opmyaupoBKa METOIOB:
SABHbIE U HESBHbIE METOJbl, SIBHbIE M HesBHble MeToabl Apamca. IlorpemrHocts
annpoKCHMallMi MHOTOLIArOBBIX METO/IOB HAa PELICHUSAX WJIN HEBSI3Ka Pa3HOCTHOIO METOJA;
HAUBBICIIMN TOpPsIOK anmpokcumanuu. IloHstne o006 yCTOWYMBOCTH M CXOJUMOCTH
MHOT'OIIArOBBIX METO/0B. [IpMepsl MHOTOIIarOBbIX METO/I0B AJlamMmca (SIBHBIX U HESIBHBIX)
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Oo0pa3zen 3K3aMeHAIMOHHOI0 OnJIeTa

MMHUCTEPCTBO OEPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPALIMN
DenepanbHOE rOCYyIapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MTPOPECCHOHATLHOTO 00pa30BaHMSI
BAIIKUPCKUM I'OCYJTAPCTBEHHBIA YHUBEPCUTET

DdakyIbTeT MATEMATUKU M HHOOPMAIHOHHBIX TEXHOJIOTUN
6akanaBpsl 4 ron, 8 cemectp, 2018/2019 y4ebHbIit rox
Jucuunnnnaa YucieHHble METO bl
Hamnpasnenue 02.03.03 — Mamemamuueckoe obecneuenue u aOMUHUCIPUPOBAHUE UHDOPMAYUOHHBIX CUCTEM

IK3AMEHAIIMOHHBIN BUJIET Ne 1

1. ®yHnameHTanbHas Teopema CaMapcKoro 0 CX0JAUMOCTU HEABHBIX UTEPALIMOHHBIX MPOLECCOB U
€e IPWIOKEHUE K JOKA3aTelIbCTBY CXOAMMOCTH MeTona PrudapacoHa ¢ nTepaliuOHHBIM [TapaMeTPOM.
2. PaznoctHas cxema Oinepa pemenus 3agaun Komm nius OY. TlorpemHocTs annmpokcuManuu u
CXOJIUMOCTBb.
3. Paccmotpute CJIAY, mpuBeeHHYIO K BUAY, yIOOHOMY Ui UTEPALIUNA IO METOIY
MOCJIEIOBATEIbHBIX MPUOJIMKEHUN:

X, =0.3x, —0.1x, +1,

X, =0.2x, —0.4x, +0.01x, - 2,

Xy = 0.2x, +0.1x, +5.

3as. Kagheopou UT u KM A.M. bosiomHos

[TepeBon onenku u3 100-0anibHOM MIKANBl B YETHIPEXOAIHHYIO MMPOU3BOIUTCS CIEAYIOIIUM
obpazoM:
«otimuHo» — oT 80 10 110 GannoB (Birodas 10 moouputeabHbIX 0alIoB);
«xoporto» — oT 60 1o 79 6anos;
«YAOBIETBOPUTENBHO» — OT 45 110 59 Gannos;
«HEY/I0BJIETBOPUTENILHO» — MeHee 45 0aioB.

Kpurepun onenkn (B 0aj1ax)

25 — 30 6a/1J10B BBICTABIISIETCS CTY/ICHTY, €CIIM OH JIajl TOJHBIE, Pa3BepHYThIE OTBETHI HA BCE
TEOpPEeTUYECKHE BOIPOCH OMiieTa, MPOJEMOHCTPUPOBA 3HAHUE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHHOJIOTHHM, OCHOBHBIX 3JeMeHTOB. C(rTyneHT ©0e3 3aTpyJHEHUH OTBETWJI Ha BCe
JIOTIOJTHUTEIIBHBIE BOIIPOCHI.

17 — 24 6an/0B BBICTAaBISETCA CTYACHTY, €CIM OH PACKPbUI B OCHOBHOM TEOPETHUYECKHE
BOIIPOCHI, OJHAKO ONYIIEHBl HETOYHOCTH B OIPEACIICHUWM OCHOBHBIX NOHATHN. IIpu oTBere Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI AOMYIIEHBI HEOOIbIINE HETOYHOCTH.

10 — 16 GamioB BBICTABISAETCS CTYACHTY, CCJIM IIpU OTBETC HAa TCOPCTHYCCKUC BOIIPOCHI UM
JOMYIIECHO HECKOJBKO CYHIECCTBECHHBIX omuOOK B TOJKOBAHHU OCHOBHBEIX ITOHATHH. Jlormka u
IMMOJIHOTA OTBCTA CTPAJAAOT 3aMCTHBIMHU U3bAHAMU. 3aMeTHEI HpOGGHLI B 3HAHMHU OCHOBHBIX MCTOOB.
TeopeTquCKHe BOITPOCHI B LICJIOM H3JIOKCHBI JOCTATOYHO, HO C IMIPOITyCKaMU MaTe€puaia. Nmerorcs
MNPUHIUITHAIIBHBIC OIIIMOKH B JIOTHKE MMOCTPOCHUA OTBETA HA BOIIPOC.
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1 — 10 0annoB BbICTABISIETCA CTYIEHTY, €CIM €ro OTBET HAa TEOPETUYECKHE BOIIPOCHI
CBU/IETEJILCTBYET O HENOHMMAaHWM U KpalHE HENOJIHOM 3HAHUU OCHOBHBIX NOHSTHUH M METOJOB.
CTyneHT He CMOT OTBETUTh HHM Ha OJIMH JOIOJHUTENIBHBIN BOIIPOC.

IIpruMepbl KOHTPOJIbHBIX 3aJaHUN 0 KYPCY
«YucIeHHbIEe METOBI»:

1) Paccmorpute CJIAY, mnpuBeieHHYO K BHIy, YIOOHOMY s HTEpalMid IO METOIY
MOCIIE0OBATEIBHBIX MPUOTHKCHHIA:
X, =0.3x, —0.1x, +1,
X, =0.2x, —0.4x, +0.01x, - 2,
Xy = 0.2x, +0.1x, +5.
3anumute pacueTHbie Gopmynbl. HaliquTe HOpMy MaTpHUIIBI CUCTEMBI U TIPOBEPHTE YCIOBHE
CXOJIMMOCTH METO/Ia MOCJIeI0BaTeIbHbIX MpUOmmKeHuid 11 qanHon CJIAY.
2) PaccmotpuTe Borpoc o nmpuMeHeHun Metona Skodu k perrenuio CJIAY Bunga
9X, +2X, + X, =5,
X, — 7X, + X, =6,
X, + X, + 9%, =-3.
3anuiuTe pacueTHbie (HOPMYIIbI.
3) Paccmorpute Borpoc o mpuMeHeHnu merona [aycca-3eitnens k pemenunio CJIAY Buna
4x, —2X, =5,
—2X +4X, — 2%, = -6,
—2X, +4X, =-3.
3anummre pacueTHbie popmyiel MeToa ["aycca-3eiinens k pemennto CJIAY.
4) O6ocHyiiTe Bo3MoxHOCTh pemieanss CJIAY Buaa

310 f,
Ax=f, A=[1 2 0| f=|f,
00 2 f

3
MeToJ0M Puuapicona ¢ urepanuonssiM napamerpom 7 > 0.
3anuiuTe pacyeTHbIe GOpMYIIbI MeToAa. Haiiure uncinio 00ycIoBIeHHOCTH MaTpulsl A .

5) Haiingure koHeunsie pasHocTd Gynkimu Y = f(X) =x® ¢ marom h=1:
Ay, ANy, Ny,

6) ®yuxuus Y = f(X) 3agana tabauueit 3Havenuii y; = f(x;):

I |0 |1 |2 |3 |4
X. 120]125]3.0]35]4.0

y. |4 |5 [55]57[58

Bbruncnute 3HaueHus GQyHKIUH B TOUKEe X =2.3 C IIOMOIIBI0 HHTEPIOISAIHOHHON (OPMYITBI
Jlarpanxa.

7) s pyakoum f(X) =Sin X Ha oTpeske [O, 2] MOCTPOITE HAMTYYIINN HHTEPIOSIIUOHHBIN
MHOTOUWIEH 3-T0 mopsiaka. [locTpoiite rpaduKy MHOTOWICHA W JAHHON (QYHKIHUH B OIHOM
CHCTEME KOOPJIMHAT.

17



8) TIloctpoiite kyouueckuii crutaitt ais Gyrakiun f (X) =Sin X Ha oTpeske [O, 2], UCIIOJIB3YS
pas6uenue orpeska na N =10 uacreii. Haiigure 3HaucHue B Touke X =0.48.
9) HaiimuTe napameTpsl nokasaTenpHoOH ¢GyHkumm f(X)=ae”™ mo 3agaHHON Tabmme
sHauenuit (X, f(x)), k=12K ,n.
X, 112 34|56 |7 8|9 10
f(x,)|1]12[24]15|17|18|2|21]25] 3

[TpuBenure rpaduk Gyakuun. [Tokaxxkure, 9TO pe3yIbTaATOM SBISETCS AMMPOKCUMHUPYIOIIAS
byHKIHS

y = 0,951393g"10%92x
10) Beruuciute nprOIMIKEHHO MPOU3BOAHYIO BTOPOT'O MOPSIKA C TOMOIIBIO (HOPMYJIbI
y(X+h)=2y(x)+ y(x—h
yy ()= LX) h(2 FYU) g o)
U CPaBHUTE C TOYHBIMU 3HAYECHUSIMU BTOPOI MPOU3BOIHON (PYHKIMH Y = f(x) = SiN TXB TOYKaX

orpeska [0,1] ¢ maramu h=0.2 u h=0.1. [Ipoananusupyiite pe3yapTaTbl B pe3yJbTaTe
YMEHBIICHHUS 11ara B JBa pa3a (BO CKOJIBKO Pa3 YMEHBIIMIACH OMNOKa?)

11) BbIUHCIUTG HHTErpAl
2

J :_!%dx

no ¢popmynam tpamnenuii, Cummncona, Herorona-Koteca:

jf(x)dxzif(X‘)+2f(X”l)h:h{f(X°)zf(XN)+t‘Z_:f(Xi)}’ hzb&—a, N =10;

i f(x)dx;gziij(f(xi)+4f(xi+l)+ f(x,) N=2m:
j _ 5

f(x)dx = 288 [19f(x,)+75F(x,)+50f(x,)+50f(x;)+75F(x,)+19f(x; )]

Haiinute ToyHOE 3HaueHWe MHTErpajia J W OTHOCHTEIIbHBIC MOTPEIIHOCTH O 1d) u

Tp. ! Cum.

)
12) Haiigurte npubnmkeHHOE MeToioM Diiiepa Ha oTpeske [1,2] 3amaun Komru
2
du_LH =0
dt 2t
(TouHoe pemienue 3amaaun U(t) = tg (In Jt )).
Pacuetsr npoBoauThk ¢ marom t=0.1.
13) Jlns HayampHO-KpaeBoOM 3a1a4u
uxt) _ g((cosz X + 0,1)a—uj, 0<x<10<t<T =1,
ot OX OX
u(x,0)=1-x, u(0,t) =cost,u(dt)=0,
MOCTPOITE YCTOMYMBYIO Pa3HOCTHYIO CXEMY BTOPOTO MOpsIKa anmnpokcuMauu no h u T (rae h u

T — IIar'¥ IPOCTPAHCTBEHHON M BPEMEHHOM CETOK).
14). [1ns xpaeBoit 3a1auu

H.Koreca *
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oy
ux,y) =u(xy), (xy)eT,

MOCTPOUTE YCTOMYUBYIO PA3HOCTHYIO CXEMY BTOPOT'O MOPsJIKa alMpOKCUMAIIIH.

0 , you 0 20U | e y
&((HX y)&j+—[(l+xy )5}0' (x,¥) € (01)x(0,1),

Ilpumep 3a0anusa no radopamopnoii pabome

JlaGopatopHas paboTa Ne99
YucneHHble MeMOObI peweHUs1 cucmem JIUHeUHbIX afieebpauyeckux ypasHeHUuldl.
lpsimblie MemoObI peweHusi CJTAY. UmepayuoHHble MemoObl

1) Tpebyerca pemuTh cucTEMy JMHEHHBIX aureOpandyeckux YpaBHEHUH METOA0M
KBaJpaTHOTO KOpHH (a), cxemoil Xomnernkoro (0), METOIOM BpalleHus (B) MM METOJOM OTPaXKCHHUS

(r):

Ax=Db,
rac
19x, —4x, +6X; — X, =100, 15x, + X, —5X; +3x, =24,
— 4% +20%, =2, + 7%, =5, X, +10x, + 2%, —4x, =47,
% Bx, — 2, + 25, - 4x, =34, Y 5y 4 2x, +14x, — 6X, = 28,
=X, +7X, —4X, +15x%, = 69. 3%, —4X, —6X, +16x%, =-50.
24%, + 2%, + 4%, - 9%, =9, 22X, —3X, —8X; + 7X, =24,
5) 2X, + 27X, —6X; +2X, =76, 0 —3%, +19x, — 6%, +3x, =40,
4%, —6X, +22x; —8%, =79, —8x, —6X, + 23X, — 7X, =84,
—-9x, +2x, —8x%; +23x, =—70. 7%, +3X, — TX; +18x, = —56.
24X, —TX, —4X, +4x, =20, 10%, — X, —2X%, +5, =95,
— 1%, + 21X, +3X%; —5x, =16, — X, +12x, + 3%, —4x, =41,
— A% +3%, +19%; +7X, =14, ") _ 2%, +3x, +15%, +8X, = 69,
4%, —5X; +7X; + 20X, = -81. S5X, —4X, +8X%, +18x, = 27.
12x, —3X, — X3 +3x, = —26,
—3X, +15X, +5X; —5X, = —55,
) — X, +5X, +10x; +2X, =58,
3X, —5X, +2X, +11x, =—-24.

2) Brruuciante HEBS3KY (AY —b), rae X — HOJNy4eHHOE PEIICHHE.
3) YTOUHUTH TOMYYEHHOE pELICHHE METOJOM TMPOCTBIX MTepaluii ¢ mapamerpoM (B

KauyecTBe TapaMmeTpa B3ATh T = , 00ocHOBaTh BBIOOp mapamerpa) (a), metogom Sxodu (0),

I All.

meTosoM ["aycca-3eiinens (B), METOOM BepXHEH penakcamnu (T), METOJI0M MUHUMATBHBIX HEBS30K

(1) WM METOIOM COMPSDKEHHBIX TPAAUEHTOB (K), B3SIB B KAaue€CTBE HAYAJIBLHOTO MPHUOIMKEHUS
S -6

IEJTYIO YaCTh MOJTYYEHHOTO MPSIMBIM METOIOM PEIICHUsT X C TOYHOCThIO € =107,

4) BBIMHCIUTE UnCIo 00yCIoBIeHHOCTH MaTpuItbl cucteMbl M, = Al -|| A7 |l..
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Yka3anusi u_TpedoBanmus. BriOpare npsimoii merox pemenus CJIAY mo ciemyromemy
MIPHUHIIAITY: BCE T€ Y KOTO HOMEp BapuaHTa N — YHCIIO HEUETHOE UCIIONIBb3YIOT JUIsl MyHKTa 1) MeTox
KBaJIPaTHOTO KOpHSA, BCE OCTalbHble (HOMep BapuaHTa 4yucio N — YKCJIO YeTHOE) JAJISl pelIeHUs
CJIAY wucnone3ytoT cxemy Xanenkoro. MrepanoHHbIN METO]] BEIOMpAETCs CIETYIOIIM 00pa3oM:
MIePBBI BapuaHT BhIOMpAET (a), BTOpOM BapuaHT BbIOMpaeT (0), TpETHil BapHAHT, COOTBETCTBEHHO,
(B), ueTBepTHIi — (T), ATHIN — (1), IIECTOM — (3K), ceAbMO — (a) U T.11. B3sATh cneayromumil Kputepuii

ocranosa urepammii — || X* —x*? |.<e. B xauectBe BekTOpHOI HOpMBI ||-||. B3ATH CciemyromMe
Haubonee ynorpeburenbubie HopMel — [|-[|;, ||-[l, |I-|l... Tlpu Bbranciennu napamerpa B meroxe

IPOCTBIX UTEpalui M uyuciaa oOyciaoBiaeHHOocTH M, B3ATh B KayeCcTBE MaTPUYHONW HOPMBI —
n n

| All,= max Z| a;; | mwmm || All,=max Z| &; |, rne n — pasmeprocTh Matpuubl A. BeiaaTh Takke
U] )

Ha TMeYaTh MAaTPHUIbl, MOJy4aeMble NpPH Pa3JIOKEHUH B METOJAE KBAJPATHOIO KOPHS M CXEMBbI
Xomneukoro. OGopMUTH OTYET.

CamocrosiTesibHas padoTa

CamocrosrenbHas paboTa CTY/IEHTOB 3aKJIIOUAeTCs B MOATOTOBKE K 3aHATHUSAM M BBIIOJIHEHUH
3a4EeTHBIX 33JaHUN C HCIOJb30BAaHUEM PEKOMEHJOBAHHON y4eOHO-METOJUYECKOl suTeparypsl. B
KaueCTBE JOIOJIHUTENbHBIX 3alaHUI IIPEUIaratoTCsl TEMbI 10KJIa/10B.

5. Y4edHO0-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecneueHrue TUCIIHIIITHHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON Y4eOHOH JIUTEPaTyPbl, HCOOXOAMMOM 11
O0CBOCHHUSA TUCIHHUILINHEI

OcHoBHas JiMTEpaTypa:

1. Camapckuii, A.A. Matematuueckoe moaenupoBanue / A.A. Camapckuii, A.Il. Muxaitnos. -
Mockga : ®uzmarnut, 2005. - 160 c. - ISBN 978-5-9221-0120-2 ; To e [ DneKTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68976.

2. baxpanos, H.C. YucneHHble METO/BI: aHaIM3, anredpa, 0ObIKHOBEHHbIE UG PepeHIaTbHbIe
ypaBHenus / H.C. baxsanos ; pen. I.M. OBunnnukoBoi, E.B. [llukuna. - Mocksa : Hayka, 1975. -
632 c. : mi. ; To xe [DnexTpoHHsIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=456941.

3. Mapuyk, I".1. Mertosl BeruncnutensHoi MmaremaTtuku / .. Mapuyk ; pen. E.B. [lIumkuna. -
Mocksa : Hayka, 1977. - 458 c. : un. ; To e [Dnexkrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457019.

JlonoJiHuTeIbHASA JIUTepaTypa:

4. JleGenen, B.. ®yHKIIMOHATBHBIN aHAJIW3 W BRIYUCIUTEIbHAS MaTeMaTHKa : yaeOHoe mocodue /
B.1. JleGenes. - 4-e u3n., nepepad. u gor. - Mocksa : ®usmatiurt, 2005. - 294 ¢. - ISBN 5-9221-
0092-0 ; To xe [DmexkTponHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68363 (05.11.2018).

5. Bacunbes, @.I1. Meroas! ontumuzanuu : yaeouuk / @.I1. Bacunses. - 3. HOB., mepepad. u mor.
- Mocksa : MITHMO, 2011. - Y. 1. KoneunomepHsle 3agaun onTuMu3anuu. [IpuHmn makcumyma.
Juaamudeckoe nmporpammuposanue. - 620 ¢. - ISBN 978-5-94057-707-2 ; To xe [DNeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63313
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5.2. Ilepevyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»
U IPOrPaAaMMHOI0 obecneyeHusi, He00X0AMMBIX /IJIsi OCBOCHUS JUCIHIJIMHBI

1. www.gpntb.ru/— T'ocynapcTBeHHast myOaMyHas HAYYHO-TEXHUYECKas
oubanoreka.

2. www.nlr.ru/ — Poccuiickas HaroHaIbHast OUOIHOTEKA.

3. www.nns.ru/ — HannoHanbpHas 31eKTpOHHast OMOIHOTEKa.

4. www.rsl.ru/— Poccuiickas rocynapcTBeHHas OMOIHMOTEKA.

5. www.microinform.ru/ — Y4eOHbIii IIEHTP KOMITBIOTEPHBIX TEXHOJIOTHI

OdunmanbHplii  UHTEPHET calT PoccHiiCKOW rocynapCTBEHHOHW OWOIMOTEKH, COAEpIKAIIHI
OOLIMPHBIN  SJIEKTPOHHBIM KaTaJOr TMEYAaTHBIX M3JAaHUW U MPENOCTABJISIONIMNA JOCTYI K
ounppOoBaHHBIM U3TaHUAM WWW.ISI.ru

OdunmanbHplii MHTEpHET CaWT OMONMMOTEKH balmKUpCKOro TroCcyAapCTBEHHOTO YHUBEPCHUTETA,
COJICpKAM AIEKTPOHHBIA KATaJIOr TEYaTHBIX W3JAHUM M MPEAOCTABISIOMIUNA JOCTYN K
onudpoBaHHBIM H3AaHUAM WWW.bashlib.ru

DOnekTpoHHas OMOIMOTEYHas CUCTEMa, CIEHUATM3UPYIOHIascs Ha 00pa3oBaTeIbHOM M HAyYHOH
JUTEpaType, a TAKKe IEKTPOHHBIX UX u3gaHusx Www.biblioclub.ru.

OnekTpoHHas OubnuoTeuHas cucreMa wu3garenscTBa «HOpaiiTy, chneuuanu3upyromascs Ha
00pa3oBaTelIbHOW M HAy4yHOW JMTEpaType, a TaKKe O3JICKTPOHHBIX HMX H3JaHusx Www.biblio-
online.ru.

6. MaTtepuajbHO-TeXHHUYeCKasi 0a3a, He0OXoAuMast JIJIsl OCYIIeCTBJIEHHUSI
00pa30BaTeJIbLHOIO MpoIecca Mo THCIAIIHHE

HaumenoBanue Buj 3ansiTuit HanmenoBanue 00opynoBanus,
CIennaIu3upPoOBaHHbIX NPOrpaMMHOro odecrne4eHust
ayauTopuii, KaOUHETOB,

JabopaTopuii
1 2 3
Aymutopus 530 Jlexuun Kommberotep, MylIbTUMEIUIHBINA TPOEKTOD,
9KpaH, 10CKa U T.J.
Aymuropus 521, 522, 525 | JIabopaTopHble Kommbrorepsl ¢ YCTaHOBJICHHLIM
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE

YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA

«BAIIKMPCKUI T'OCYJJAPCTBEHHbBIN YHUBEPCUTET»

COJEPKAHUE PABOYEN ITPOT' PAMMBI

oucyuniunvl — «4YMCICHHBIE METONBI» Ha /-8 ceMecTphl

ounas ghopma o6yyenus

Pabo4yro nporpaMMy OCyIIE€CTBIISIIOT:

Jlexuu: noueHt kad. UTuKM, k.¢.-m.H. Daiipy3oB M.D.

Jlaboparopusie paboTsl: qoueHT kad. UTuKM, k.¢.-m.H. Daiipy3oB M.D.

Bua pa6otsl

O0beM TUCHUTIINHBI

O6mas tpynoemkocts aucuuruinsbl (3ET / gacos) 71252
Y4eOHBIX YacOB HA KOHTAKTHYIO paboTYy C MPenoaaBaTesieM: 146.6
JIEKLIUHA 12
MPAKTUYECKUX/ CEMUHAPCKUX
71a00paTOPHBIX 72
Opyrux (TpynmnoBasi, HHIUBUAyalbHasi KOHCYJIbTALUS M HHBIC BUIBI
y4eOHOI IeITeNbHOCTH, e ycMaTpuBatoIire paboTy o0yJaromuxcs ¢ 2.6
MIPEMNO/IaBaTEIIEM)
Y4eOHBIX YaCOB Ha CaMOCTOSTENbHYIO padoTy oOyuatomuxcs (CPC) 70.6

BKJIFOYas MIOATOTOBKY K 3K33MeHy/3aquy

@OpMBI KOHTPOJIA:
3a4er 7 ceMecTp
3a4er, JK3aMeH 8 cemecTp
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dopma U3ydeHHs] MaTEPUATIOB: JICKLIHUH,

dopma

meroaa ['aycca (MeTon
OCHOBaHHBIN Ha LU-

TEKYIIETOo
NPAaKTUYECKUE 3aHATUS, CEMUHAPCKHUE OcHoBHas u KOHTPOJIA
3aHSTHSI, Ta00pPaTOpHBIE PaOOTHI, AOHOJHHATEIbHAA 3ajanus no 5 YCTIEBAEMOCTH
li\}én Tema 1 conepianme CaMOCTOﬂTeHBHa}(IBij((:);;)I/I TPYAOEMKOCTh peiyéﬁg;;zg;,aﬂ caMoc;;)ggfémHon (KONTOKBUYMbL,
KOHTPOJIbHbBIE
CTyJEeHTaM (HoMmepa CTYJICHTOB
U3 CIIHCKA) paore,
Bcero | JIK | IIP/CEM JIP CPC KOMIIBIOTEPHBIE
TECTHI | T.I1.)
1 2 3 4 ) 6 7 8 9 10
7-i cemecTp
1. OO01as xapakTepUCTHKA U
KJ1accu(UKalus METOI0B
pemenust CJIAY. Meron
["aycca u ero anredbpanveckas
OCHOBA: CXEMa €MHCTBEHHOI'O
JIEJICHUS U €€ CBSI3b C OTYET M0 J1abo-
pa3JIoKEHUEM MaTPUILIBbI HA 4 4 4 1-3, 4-5 4-5 paTopHO
MHOXHUTENH; Teopema o0 LU- pabore
pa3oKEeHU!, YCIOBUS
MPUMEHUMOCTH METO/1A
I"aycca. Berunucnenue
oTpesieuTeNs U 00paTHOM
MaTpHIIbI.
2. Meton 'aycca ¢ BeiOOpom
TJIaBHOT'O DJIEMEHTA, OIIUOKHU
OKpPYTJIEHUS, TIOHSATUE 00 OTYeT 10 J1abo-
YCTOMUYMBOCTHU MPSAMBIX 4 4 4 1-3, 4-5 4-5 paTopHO
MeTon0B. KomnakTHas cxema pabote




pasnoxenun). [lonarue o
METoAaX ONTHMAaIbHOTO
uckiouenus, XKopaana,
oTpaxkeHu. Meron
KBaJPaTHBIX KOPHEH (METO,
OCHOBaHHBIN Ha S*DS-
Pa3IOKEHHH ), CXeMa
XO0JemKoro.

OnepaTopHble ypaBHEHHUS
niepBoro poja. Koppektno n
HEKOPPEKTHO MMOCTABJICHHBIE
3a/1a4M, yCTOHYMBOCTD (Ha
npumepe perienust CJIAY).
Bosmyienus, mepa
00yCIIOBIEHHOCTH YPaBHEHHUS
Y YHUCJIO 00YCIIOBJIEHHOCTH
HEBBIPOXKJIEHHOT'O JINHEHHOTO
oneparopa. OneHka
OTHOCHUTEJIbHOM MOTPENIHOCTH;
BJIMSTHHE TIOTPEITHOCTH
OKPYTJIEHUS TPU peIIeHUH
CJIAY npsMbIMH METO/IAMHU.
OneHKH JOCTOBEPHOCTH
peleHn , oJy4aeMbIX
OPSMBIMUA METOIaMHU
(mpouerypa UTEpaluOHHOTO
YTOUHEHUS peIIeHHs,
arloCTepUOPHBIE OICHKH YHCIIa
oOycnoBieHHOCTH). [TonsTHE O
METO/IEC PETYIISIpU3aluu
pelLIeHHs] ypaBHEHHUS.
CornacoBaHHas 1

1-3, 4-5

OTYET 110 J1abo-
paTopHOH
pabore




MOTYMHEHHAsI HOPMBbI
omeparopoB AelL (Xp— Xp)c
3aJJaHHBIMU BEKTOPHBIMU
HOpPMaMH B KOHEYHOMEPHOM
npoctpancTBe X,. Hanbomee
yIoTpeOUTETbHBIE HOPMBI
BEKTOPOB U MaTpUYHbIE HOPMBI
oriepaTopa, UHIyIIUPOBAHHBIE
BEKTOPHBIMU HOPMaMH.

Beenenne. O0mas
XapaKTEepUCTUKA
UTEPaIMOHHBIX METOJIOB
pemenns CJIAY kax
ONEpPaTOPHBIX YPaBHCHUH
nepBoro poja. OCHOBHbIE
MIOHSITUS UTEPAITMOHHBIX
METO/IOB: CXOAUMOCTb, YUCIIO
WTEpalnil, Ka4eCTBO
UTEPaIMOHHOTO MPOIECCa;
KJ1acCU(pUKaLus
UTEpaIMOHHBIX METOJIOB,
MPUHITUIIBI KX TTOCTPOCHUS.
TeopeMa 0 «HETIOABUKHOMN
TOYKE» UTEPAIMOHHBIX
IIPOLIECCOB.

1-3, 4-5

4-5

OTYET 110 J1abo-
paTopHOH
pabore

MeTtoJ1 mocienoBaTeIbHBIX
NpUOIKEHUN ATl THHEWHBIX
YPaBHEHUI BTOPOTO pOAA.
Heo6xoauMbIi B JOCTATOYHBIN
MPU3HAK CXOJIUMOCTH;
JIOCTaTOYHOE YCIIOBHE
CXOJMMOCTH, OIICHKH

1-3, 4-5

4-5

OTYET 10 J1abo-
paTopHoOu
pabore




norpemHocTd. OCHOBHas
teopema A. A. Camapckoro o
CXOIMMOCTHU UTEpALUi 00LIEero
HESIBHOTO CTAIMOHAPHOTO
npoliecca NpocTol UTepaluH.
YacTHbIE Cl1y4an TEOPEMBIL:
JIOCTaTOYHbIE YCIOBUS
CXO/IMMOCTH SIBHOTO METOJ1a
IPOCTHIX UTEpALUN U
MOJIM(PULIPOBAHHOTO METOA
IPOCTHIX UTepalui (MerTona
SAxobu). pyrue nocrarouHbie
YCIIOBHS CXOAMMOCTH METO/1a
Axobu.

HTepaiioHHbIE METO/IBI
BapHaLlMOHHOTO THNIA. MeTox
MUHUMAJIbHBIX HEBS30K U

OT4YET 1O J1a00-

. 1-3,4-5 4-5 paTopHOi
ckopenmero ciycka. [lonstue paBore
0 METOJIE CONPSKEHHBIX
TPaTUEHTOB.

TpeyronbHbI UTEPAIMOHHBIE

Metoabl. Meton ["aycca-

3elinens; He0OOXOMUMBIN U

JIOCTaTOYHBIN PU3HAK

CXOJIUMOCTH; OTYET M0 J1abo-
JIOCTaTOYHBIE NTPU3HAKA 1-3, 4-5 4-5 paTopHOI
CXOaUMOCTH. MeTon pabote

OCJIEN0BATEIILHOU
penakcamuu (SOR);
JIOCTaTOYHBIE YCAOBHUS
CXOJIUMOCTH.

Merto/1 rmocie0oBaTeIbHbIX




npUOJIKEeHUH (TTPOCTHIX
uTepaiuil) peueHus
HEJIMHEHHBIX YPaBHCHUU.
[TpuHIMI CxKATBIX
otoOpakeHuit. O KkayecTBe
uTepanui 1 CKOpOCTH
cxonuMocTH (o1eHku). Metox
MPOCTBIX UTEPALUHN IS
HEJIMHEHHBIX CUCTEM
anreOpanvdecKux u
TPAaHCUEHJEHTHBIX YPaBHEHUI
(cnmemcTBHS U3 00IIETO
Clly4asi); TeOMeTpHuuecKas
WHTEpIPETaIHs METO/1a
MIPOCTOM UTEPALIMH AJIs CIyvast
OJIHOTO CKaJISIPHOTO
ypaBHeHuUs. MeToa B34TUs B
BWJIKY (METO]I TTOJIOBUHHOTO
nenenus). Meron HeroToHa n
Hsrorona-Kantoposuua
pElIeHUs] HETMHEHHBIX
ONEpPaTOPHBIX YPaBHEHUH.
Meron HeroToHa
MPUMEHHUTETBHO K
HEJIMHEHHBIM CHCTEMaM
anreOpanvecKux u
TPAHCUEHJEHTHBIX YPaBHEHUN;
reoMeTpuyecKas
MHTEpIpeTalys METo/1a Ha
CiIy4aill OJTHOTO CKAJIIPHOTO
ypaBHeHus. Merton xopz,
KOMOWHHPOBAHHBIN METO,




METOJ CEKYIIHX.

ITocTanoBka 3aiauu o
HaWTy4llleM NPpUOIMKEHUH B
JIMHEHOM HOPMHUPOBAaHHOM
IIPOCTPAHCTBE M BO3HUKAIOLIHE
npo6aembl. OO1IHE TEOPEMBI O
HaWIy4llleM NpUOIKEHUN:
TEOPEMBI CYIIECTBOBAHUS U
enHCTBeHHOCTH. HekoTopsie
CBOMCTBA HAWJIy4IIUX
NpUOJIMKEHUH U 3JIEMEHTOB
HAWTYYIIero MpuoIMKeHuUs.
Hannyuimme
CPeIHEKBAIpATUIHbIC
puOJIKeHUs (HEeTIPEPBhIBHBIN
U IUCKPETHBIN CITy4an)
GyHKLUH O BeCy U UX
HEO0OXOUMOCTb.
CpenHexBaapaTUYHbIE
npUOIMKEHUS IO BECY
byHKLIUI anredpanyecKkuMu
MHOTOWJICHAMU;
OpPTOTOHAJIbHBIE MHOTOUJICHbI
(cBo¥iCTBa, M X IPUMEHEHHE K
HaXO0’KJICHUIO
CPeIHEKBAIPATUIHOTO
npubimkeHns GyHKIUHR 110
BECY) KJIACCUYECKUE
OpPTOTOHAJIbHBIE MHOTOYJICHBI.

3.3

1-3,4-5

4-5

OT4YET 1O J1a0o-
paTopHOI
pabore

Hroro 3a CceEMECTP:

36

36

35.3

8-ii cemecTp

10.

IlocranoBka 3agauu

1-3,4-5

45

OTYET 10 J1a00-




YHCICHHOTO MHTErPUPOBAHUS,
MOJIXO/IbI K TIOCTPOCHUIO
KBaJpaTypHbIX (HOpMYI.
HHTepnossiyoHHbIe
KBaJpaTypHble (GOpMyJIbl C
Harepe/ 3aJaHHbIMU y3JIaMH,
TeopeMa 00 UX TOYHOCTH.
OneHKy NorpeiHoCcTH
UHTEPHOIALMOHHBIX
KBaJpaTypHBIX (HOpMYII.
KBanpatypusie Gpopmyiibl
Herorona-Koreca. Yucnennas
YCTOMYUBOCTB KBaJApaTypPHbIX
dbopmya. [Ipocreiinue u3
dopmyn Herorona-Koreca;
Tpaneuuit, Cumiicona
(mapaboi), IpSIMOYTOJIbHUKOB;
COCTaBHBIE KBa/IpaTyPHBIE
(bopMyIbl, OCHOBaHHbIE Ha
HUX; OLIEHKH TOTPEITHOCTH

bopmyst.

paTtopHOi
pabote

11. | AnmocrepuopHas olleHKa
HOTPEIIHOCTH MeTo/10M PyHre;
p CTOA YHIC, OTYET 110 J1a00-
aBTOMaTUYEeCKUH BbIOOp I1ara .
1-3,4-5 4-5 paTopHOU
UHTETPUPOBaHUs. Y TOUHEHUE AGoTe
NPUOIMKEHHOTO PEIICHHS 10 P
Puuapzcony.
12. | BapuarnuoHHbBIC METO/IBI.
OO01111e TOJIOKEHUS. OTUET 110 J1a00-
Munumusupyromme 1-3, 4-5 4-5 paTopHOi
M0CJIEI0BATENbHOCTH pabote

(G yHKIMOHaJa, CXOIUMOCTb K




HE [yCTOMY MHOXXECTBY;
KOPPEKTHO M HEKOPPEKTHO
IIOCTaBJIEHHBIE 33/1a4U
MUHHMH3AUUU (YHKITMOHAIIOB.
ITpumepsbil.

13.

[TpubnmxeHHoe perieHne
ONEPATOPHBIX YPABHEHUI
HHEPreTUYECKUM METOJIOM.
TeopeMa 0 eAIMHCTBEHHOCTH
pelIeHts OnepaTOPHBIX
ypaBHeHuii B [ unr6eproBoM
IIPOCTPAHCTBE U O

(b yHKIIMOHAJEe SHEPTUu.
Teopema 0 CXOIUMOCTH
MHUHUMHU3UPYIOLIEN
IIOCJIEI0BATEIbHOCTH
(dbyHKIIMOHAa SHEPTUH.
Kmaccuuecknit meton Putna;
TEOpeMa O MUHUMYMeE
(GyHKIIMOHaJa SHEPTUHU B
KOHEYHOMEPHOM
noanpocrpancrse. Teopema o
MHUHUMHU3UPYIOLIEN
IIOCJIEI0BATEIbHOCTH
KJIacCMYecKoro merona Purna,
€€ CXOJUMOCTH U OLIEHKE
IpUOIINKEHHUS.

1-3, 4-5

4-5

OTYeT 10 J1abo-
paTopHoit
pabore

14.

. O0mue BOmpockl METO1a
CETOK: CETKH U CEeTOYHBIE
(GyHKIIMH, TPOCTPAHCTBO
CETOYHBIX (PYHKLIUH, CETOUHbBIE
HOPMBI, JIOKQJTbHAS

1-3,4-5

4-5

OTYET 10 J1a00-
paTopHO
pabote




annpoKcUManus u
aIlIIpOKCUMALIHs HA CETKE,
IOTPEIIHOCTD alIIPOKCUMALAN
QG depeHIaIbHbIX
OIIEpaTOpPOB PAa3HOCTHBIMH,
IIOCTaHOBKA Pa3HOCTHOMN
CXEMBI, IIOIPELIHOCTh
Pa3HOCTHOM CXEMBI, TOPSIOK
TOYHOCTH Pa3HOCTHOM CXEMBI;
KOPPEKTHOCTb PA3HOCTHBIX
CXEM, IOPAOK
AIIPOKCUMALIMK PA3HOCTHBIX
CXEM, CBSI3b KOPPEKTHOCTH U
AIIPOKCUMALIMK PA3HOCTHBIX
CXEM CO CXOJIUMOCTBIO.

15.

Pa3nocTHBIE CXEMBI KpaeBbIX
3a/1a4 JUisl ypaBHEHHUS
AJUTATITUYECKOTO THTIA C
NepEMEHHBIMU
Kod(puimeHTaMu: MOCTaHOBKA
3a/1a4, KOPPEKTHOCTb,
CXOJIMMOCTh Pa3HOCTHBIX
CXEM, METO/Ibl pELICHUS
CETOYHBIX 3a/a4.

1-3,4-5

OTYeT 10 J1a0o-
paTopHO
pabote

16.

OnHOpOIHBIE PA3HOCTHBIE
CXEMBI Ha4aTbHO-KPAEBBIX
3aja4 A5 mapabom4eckoro
YpaBHEHHS C TIEPEMEHHBIMU
Kod((UIMEeHTaMH: TTOCTAaHOBKA
3aj1a4, MOCTPOCHUE
Pa3HOCTHBIX CXEM C BecaMH,
MIOTPEITHOCTh

1-3, 4-5

4-5

OTYET 10 J1abo-
paTopHoOu
pabore




anmnpoKCUMaluH,
YCTOMYUBOCTH, CXOJMMOCTb,
pelLlIeHHEe CETOUHBIX 3a/1a4.
OpnHOpOIHBIE Pa3HOCTHBIE
CXEMBI 1151 TUIIEPOOTMUECKUX
YpaBHEHUU: MOCTAHOBKA
3ajjauyl, MOTrPELIHOCTb
anMpOKCUMAIUH,
ycToiunBocTh (0e3
JI0Ka3aTeNbCTBA), PELICHHE
CETOYHBIX YPaBHEHUH.

17.

YucneHHbie METOBI PEIICHUS
3agauyu Ko st
OOBIKHOBEHHBIX
nuddepeHIaTbHBIX
ypaBHeHul. [ToctranoBka
MCXOIHOM 3a1aun. Bompocsl
KOPPEKTHOCTH MOCTaHOBKH.
Pa3znuunbie MeTObI
NpUOIMKEHHOTO U YUCIIEHHOTO
pemenus 3anauu Komm.
[Ipocreiimne pa3HOCTHBIE
CXEMBI pelIeHUs 3a/1a4u
Komm: pazHocTHas cxema
Diinepa (sBHas cxema),
CHMMETpUYHAs CXemMa
(nesBHast cxema). [Tonsitue o
CXOJIMMOCTH METO/Ia U
MOPSIIKE TOUHOCTH METO/IA.
[TonsiTHE O HEBA3KE WIIN
MOTPEUTHOCTH ANMPOKCUMAIIIU
CXEMBI;, alMPOKCUMAITIH

1-3,4-5

OTYET 10 J1a0o-
paTopHO
pabote




MOPSAIKE allIPOKCUMAIIUU
pasHocTHOro meroja. [lopsinok
anmnpoKCUMalliu MEeToa
Dlinepa U CUMMETPUYHON
cxemsl. [Topsnok TouHoCcTH
cxembl Ditiepa. OgHoIIaroBbIe
Metoabl Pynre-Kyrra. O0mas
(bopMyITUPOBKA METO/IOB.
CemeicTBO METOIOB BTOPOTO
MOPsI/IKa alPOKCUMAIIIU U
YacTHBIE CIy4yal CEeMEeNcTBRa:
CXEMBI (IBYX3TaIHbIE)
MPEIUKTOP-KOPPEKTOP.
Cxonumoctb MeTo10B PyHre-
Kytra (Teopema o
cxoaumoctn). CBs3b MOPSAIKOB
anIMpOKCUMALIUUA U TOYHOCTH.
Meron PyHre noBeieHus
TOYHOCTHU PELICHUS 3aa4H
Ko Ha mmociie1oBaTeIbHOCTU
CETOK.

18.

MHoromaroBsle pa3HOCTHBIE
METO/Ibl PEILIEHUS 3aJa4n
Kommu. ®opmynnpoBka
METOJIOB: SIBHBIE U HESIBHBIC
METO/Ibl, IBHbIE U HESBHbBIE
METO/Ipl Antamca.
[TorpemHocTs anmpokcuManuu
MHOTOIIIarOBbIX METO/IOB Ha
pEIIEeHUsIX U HEeBSI3Ka
Pa3HOCTHOI'O METOAA;
HAaVBBICIINI TOPSJIOK

1-3, 4-5

4-5

OTYET 10 J1abo-
paTopHoOu
pabore




annpokcumanuu. [Tonsrue 06
YCTOMYMBOCTH U CXOJUMOCTH
MHOI'OLIArOBBIX METO/I0B.
[TprMeprl MHOTOIIArOBBIX
MeTo0B Azlamca (SIBHBIX U
HESIBHBIX).

Hroro 3a cemecrp:

36

36

5.0

Bcero yacosB:

72

72

70.6




Ipunoowcernue Ne 2

UNCJIEHHBIE METO/IbI
(Ha3BaHME AUCIHUILIMHBI COITIACHO pabodeMy ydeOHOMY ILIaHY)
Hanpasnenue noaroropku Ilpukiaagnas maremaruka u uHGoOpMaTHKa
Kypc 4, cemectp 7, 2018/2019 yueOHbIii TOI.

KonndecTBo yacoB o yueOHoMy 1utany 143, B T.4. ayauTopHas padbora 72, caMOCTOSITeIIbHAS
pabora 71

[TpenogaBarens MaiipyzoB M.D. (K.(p.-M.H., 101EHT)
Kadenpa UndopMaunoHHbIX TEXHOJIOTHIl 1 KOMIBIOTEPHOI MATEMaTHKH

Buabl yueoHoii bann 3a Hucno bainer
HAeITeJIbHOCTH CTYIeHTOB | KOHKPETHOE | 3aJaHHH 32
3aJjaHue CeEMECTp MunuManbeHblil | MakcuMalIbHBIN
Mopnyas 1.

YucsieHHbIE METObI PelIeHHsI 32124 JIUHEIHOI aJreopbl.

Pemrenue cucreM HeJIMHEHBIX YPABHEHHI.

Texyummii KOHTPOJIb 0 30
1. KOHTpOJIb BBITTOTHEHUS U 15 2 0 30
MIPOBEPKa OTYETHOCTH TIO

nabopaToOpHBIM paboTam

Py6e:kHblii KOHTPOJIb 0 20
1. [Tucekmennas 5 4 0 20
KOHTpOJIbHas paboTa

Moayas 2.
IIpudau:kenne pynkumii. YucjieHHOe MHTEerpUpPOBaHHUe.
Texyummii KOHTPOJIb 0 30
1. KOHTpOJIb BBIMOHEHUS U 15 2 0 30
IIPOBEPKA OTYETHOCTH 11O
nabopaTopHBIM paboTam
Py0exHbI KOHTPOJIb 0 20
1. Ilucbmennas 5 4 0 20
KOHTpOJIbHas paboTa
IlocemaemocTn
1. ITocemenue TEKIMOHHBIX 0 -6
3aHATHI
2. [Tocemenue 0 -10
NPAKTUYECKHX 3aHATUH
IoompuTeabHbie HAIIBI 0 10
HTOroBbiii KOHTPOJIb
1. 3ager | | 110

VYTBepkaeHo Ha 3acedaHuH Kadenpsl MH(GOPMALIMOHHBIX TEXHOJOTHMH M KOMIIBIOTEPHOU
MaTEMaTUKH

[Tporokon Ne 10 ot 27 urons 2018 r.

3aB. kadenpoi

/A.M. BonorHos/

IIpenonaBareins

/ M.D. ®aiipy3os/
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UMCJIEHHBIE METO/1bI

(Ha3BaHME AMCUUIUIMHBI COITIACHO paboyeMy yueOHOMY ILIaHY)
HaHpaBHeHI/Ie IIOArOTOBKHU l'[pmc.naxmaﬂ MaTeMaTHKa U HH(])OpMaTI/IKa

Kypc 4, cemectp 7, 2018/2019 yucOHbIii o,

KonngectBo yacoB no yueOHoMy rany 116, B T.4. ayauropHas pabota 66, camocrosiTenbHas
pabora 50

[MpenonaBatens @aiipy3oB M.J. (K.(h.-M.H., 10IEHT)

Kadenpa UHpopManMOHHBIX TEXHOJIOTHH M KOMIIBIOTEPHOII MaTeMaTHKHU

Buabi yueOHoi bann 3a Yucito bamel
AesiTeJIbHOCTH CTYJI€HTOB KOHKPETHOE | 3aJlaHuif 3a
3aJ]laHue CEMECTp MunumanbHbIi | MaKkcHuMaabHBIN
Moayas 1.
YucseHHoe HHTerpupoBanue. YucjieHHbIe MeTOAbI perieHus 3aga4y Y M@,
Texyummii KOHTPOJIb 0 15
1. KOHTpOJIb BBITTOTHEHUS U 10 2 0 15

MIPOBEPKa OTYETHOCTH TIO
nabopaTOpHBIM paboTam

o

Py0e:xHbIii KOHTPOJIb 10

1. [IucemenHas 5 3 0 10
KOHTpOJIbHas paboTa

Moayas 2.
YucjeHHbie MeTOAbI pewienus pias OY.
Texymmii KOHTPOJIb 0 15
1. KOHTpO:Ib BBINIOJIHEHUS U 10 2 0 15

POBEPKa OTYETHOCTH 10
1ab0paTOpHBIM paboTamM

(@)

Py0e:xHbI KOHTPOJIb 10

1. ITuceMennas 5 3 0 10
KOHTpOJIbHas paboTa

IlocemaemocTnb

1. IMocernienue IEKITHOHHBIX 0 -6
3aHATHI
2. IMocermenune 0 -10
MPAKTUYCCKUX 3aHITHI

IMoompuTeabHbIe HAIBI 0 10

HTOroBbiii KOHTPOJIb

1. 3auer 20
2. DK3ameH 30
IHoompuresbHbIe 0AIBI 10

110

YTBepk/IeHO Ha 3acedaHuu Kadenpbl MH()OPMAIIMOHHBIX TEXHOJOTHH W KOMIBIOTEPHON
MaTeMaTHKH
[Tpotokon Ne 10 ot 27 uronst 2018 r.

3aB. kadeapoii /AM. bonotHoB/

[IpenogaBatens [ M.D. daiipy30B/
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