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1. I{esiu OCBOECHUSA TMCHUTNIUHBI
ens ocBoenus muctmiuinHbl «lIpuknagHol QyHKIIMOHANBHBIA aHAIM3» — JaTh CTyJAEHTaM
MPEJICTABICHUE O MPUMEHEHUN METOA0B (DYHKIIMOHAILHOTO aHAIN3a K HCCIICIOBAHUIO0 KOHKPETHBIX
MPUKIIAIHBIX 33/1a4. 3a7a4aMu Kypca SBISTFOTCS
e TO3HAKOMHUTH CTYJCHTOB C (DM3MYECKUMH 3aJla4aMH, MAaTEMATHUYECKUMU MOJCISIMHU KOTO-
PBIX SIBJISSFOTCSI MHTETPAJIbHBIC YPABHCHHUS;
e TI03HAKOMHUTH CTYACHTOB C OCHOBHBIMH BHUJAMU UHTETPATBHBIX YPABHEHUH;
e HAYYUTH CTYJECHTOB METOJIaM HMCCIICIOBAaHUS WHTETpaIbHbIX ypaBHeHHH Dpenronbma |l po-
Aa;
e TI0O3HAKOMHTH C KpaeBBbIMHU 3ajavyaMu Jid Ju(depeHIInaIbHbIX YpaBHEHUH M CIIOCOOaMu
CBEJICHUS UX K UCCIIEIOBAaHUIO UHTETPAJIbHBIX YPaBHEHUI;
e JIaTh MPEJCTABIECHNUE O KOPPEKTHOCTH ITOCTAHOBKH 3a/1a4H;
e HAy4YUTh CTYJIEHTOB HCCJENOBATh BOIPOCHI CYILECTBOBAHUS PEIICHUS YpPaBHEHUM THUIIA
Bosbrepa.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
JlanHast AMCUMITIIMHA OTHOCUTCS K BApUATUBHOM 4acTu 00pa30BaTEIbHOM IIPOrpPaMMBbl U SIB-
JSIeTCs TUCHUTUTMHOMN 10 BBIOODY.

3. IlllanupyemMble pe3yabTaThbl 00y4eHHMs MO JUCHMILIMHE, COOTHECEHHbIe ¢ IUVIAHMPYEMbIMH
pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTEJbHON MPOrpaMMBbI

[Iponecc n3ydeHus AUCIUILIMHBI HANIPaBJIeH Ha (POPMHUPOBAHUE CICAYIONTUX KOMITCTCHITHIA
B cootBeTcTBUU ¢ ®I'OC BO, OOII BO 1 npuoOpereHus Clenyromux 3HaHu|, YMEHHU, HAaBBIKOB
U (WIKM) OIbITA AESTEILHOCTH:

Dopmupyemasi KoMIle-
TeHUus
(ko 1 GpopMyJIMPOBKA)

NHaukaTop N0CTUKEHUS
KOMIIeTeHLIMH
(ko u popMyJIMpOBKaA)

Ilepeyennb
IVIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus

Oo6umenpodgeccuoHalbLHbIE KOMIETEHITUN

IIK-2

CnocoOeH TOHUMATh,
COBEPILEHCTBOBAaTh U
MPUMEHATh COBPEMEH-
HBIH MaTeMaTUYeCKHU
amrapar

NA-TIK-2.1

Obnanaer ycToMuMBBIMU
3HaHUSAMH B 00JaCTH OC-
HOBHBIX MaTeMaTHye-
CKUX JMCLUIUINH, UX all-
rapara u pe3yJabTaToB

3HaTh

OCHOBHBIC TIOHSTHS U PE3YJIHTATHl TEOPUU
MHTErPATIbHBIX YPaBHEHUI

YMeTh

pelaTh TUIIOBBIE BHIYUCIUTENIbHBIEC U aHa-
JUTUYECKUE 3a7a4d MHTETPATbHBIX YpaB-
HEHUH

Brnagers HaBbIKaMu

CaMOCTOSITENTFHOTO M3YUYEHHsI BOIPOCOB
TEOPUU HHTETPAJbHBIX YpaBHEHUU, B
YaCTHOCTH, B 00JacTH pa3pabOTKHU ajiro-
PUTMOB HAXOXJEHHS PEIICHHS TaKuX 3a-
a4




NJI-I1K-2.2

O06agaeT cnoCOOHOCTBIO
MIPUMEHATH COBPEMEH-
HBI MaTeMaTHYEeCKUI
amnmapar B pelIeHUHU pa3-
JIAYHBIX 3a1a4

3HaTh

OCHOBHBIE€ AJITOPUTMUUYECKHE METOJIbI pPe-
IICHUSI HUHTETPATbHBIX YPaBHEHUN

YMeTh

BBIICNIATh COCTABJISIFOIIME TEOPHHM HWHTE-
IpaJIbHBIX YPAaBHEHUH U KPaeBbIX 3aJlay B
IOCTaBJECHHBIX 3a7a4ax

Bnagers HaBbIKaMu
YUCJICHHOTO PEILICHUs] TEOPUU HHTETpalib-
HBIX YPaBHEHHM U KpaeBbIX 3a]a4

NA-TK-2.3

Crnioco0eH coBepIleH-
CTBOBAaTh CBOM HaBbIKH,
CBA3aHHLIC C IIPUMCHC-
HUEM COBPEMEHHOTO Ma-
TEeMaTHYECKOTO ammapara

YMmetb

MOJIb30BaThC  AHAIUTUYECKUM  TEOPHUH
MHTErpalbHbIX YPAaBHEHUM M KpaeBbIX 3a-
nad (pa3paboTKa ajaropuTMoB, Tpaduka,
IPUMEHEHHE CUCTEM KOMIIBIOTEPHOW Ma-
TEMaTHKU U JIp.)

Bnanerts

CIIOCOOHOCTBIO COBEPIICHCTBOBATh CBOH
3HaHUS, OTHOCSIIHUECS K TEOPUU TEOPHH
WHTETPAIbHBIX YpaBHEHHUH U KPaeBbIX 3a-
Iaq

IIK-3. Cnocoben k
pa3paboTKe H TpuMe-
HCHHUIO aJ'Il"OpI/ITMI/ILIe-
CKUX W TPOrPaMMHBIX
pemieHuit B 00OJacTH
CUCTEMHOTO W TIpH-
KJIQJIHOTO  TPOTPaMM-
HOT'0 00ECIICUCHHS

NJ/I-T1K-3.1

Ob6nagaer ycTONYMBBIMU
3HAHMUSIMU B 0071aCTH
pa3paboTKu alNroOpuTMOB
Y TIPOTpaMMHUPOBAHUS

3HaTh
TUTIOBBIC AJITOPUTMBI TCOPHH WHTETPAITb-
HBIX YPaBHEHHH U KpaeBbIX 33]a4

NA-TIK-3.2

HNmeet HaBbIKK pa3pa-
OOTKH M peau3aiuu aj-
TOPUTMOB B 00JIACTH CH-
CTEMHOTI'0 U TIPUKJIAHO-
ro MPOrpaMMHOT0 odec-
NeYeHUs

YMmeTs

CaMOCTOSITENILHO ~ pa3pabaThiBaTh  ajro-
PUTMBI TEOPUH MHTETPATBHBIX YPaBHEHUU
Y KpaeBbIX 3aJay, MPUTOJHBIE I KOM-
MBIOTEPHON peaNnn3alnun

Bnanets

HAaBbIKAMM KOMITBIOTEPHOW peanu3anuu
AJITOPUTMOB TEOPUU UHTETPAIbHBIX YypaB-
HEHUH U KPAaeBbIX 3a7a4




WJI-1IK-3.3
O6nagaeT CrocoOHOCTHIO
KPUTHYCCKOTO aHaJIM3a U
COBepH_IeHCTBOBaHI/IH
pa3pabaTbIiBacMbIX aJro-
PUTMOB H IIPOIPaMM

3HaTh

OCHOBHBIE BOIIPOCHI, CBSI3aHHBIC C dPdek-
TUBHOCTBIO KOMITBIOTEPHBIX METOJIOB TE€O-
pUU MHTETPATBHBIX YPAaBHEHUN M KPaeBBIX
3aja4

YMmeTh

MPOBOJIUTh CPABHUTEIIbHBIN aHAIM3 pa3-
JUYHBIX QJITOPUTMOB TEOPUH HHTETPailb-
HBIX YPaBHEHUU U KPaeBBIX 3a]1a4
Bnanerts

HaBBIKAMHU TEOPETHUYECKOTO M IMpaKThye-
CKOTO  COBEPIIECHCTBOBAHHUS  BBIYUCIIH-
TEJIbHBIX METOJOB TECOPUU HHTETPATbHBIX
ypaBHEHUH U KpaeBbIX 3a7a4

4. O0beM, CTPYKTYpa U coJep:KaHHe TUCHUILINHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTABISET 3 3a4eTHbIE enuHulbl, 108 akas. yacos.

Ne Tembl (pa3nesibl) Bunbl yueOHbIX 3aHATHH, DopMbI TEKYLIET0 KOH-
n/n AUCHUIIIMHBI BKJIIOYAsl CAMOCTOSITEIbHYIO pa- TPOJIsl yCIIEBAEMOCTH
00Ty CTy1eHTOB,
H X TPYAOEMKOCTH Dopma NPOMEKYTOIHOM
o (B akaeMHYecKHX 4acax) aTTecTalMu
3 KonrtakTnas pa6ora (no cemecmpam)
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HexoTtopble cBeneHust U3
eopuH PYHKIUA U (YHKIHO-
1abHBIX TpocTpaHcTB. [loHs-
V€ JIMHEWHOIO0 HOPMHUPOBAH-
[0ro mpocTpaHcTBa. baHaxoBo
IpocTpaHcTBO. [ MibpOepTOBO
1. pocrpancteo. Ilonstue op-|7 2 4 4 YCTHBIH OTIPOC
OHOPMHPOBAHHOH  CHCTEMBI.
InHeiHbIe (QYHKIMOHANBI B
WILOEPTOBOM TIPOCTPAHCTBE.
Ipumepsl  (HDYyHKIIMOHATBHBIX
IPOCTPAHCTB.
[lunetinvle onepamopwt. Orpa-
3aJIaHUs UTsL CaMOCTOSI-
IMYEHHBIE 1 HEOTPAaHWYECHHBIE . o
TeIbHON padOThI, YCTHBIN
2. uepartopsl. BriomHe He-|7 2 |4 8

IpepbIBHBIE omepaTopsl. Ome-

vatop Dpenronbma. Jlokasza-

OTIpOC, KOHTPOJIbHAS pa-
oora




€JIbCTBO IOJTHOM Hempe-
)BIBHOCTH omnepatopa Dpen-
onbMa. CoOCTBEHHEIEC 3HaAYe-
sl ¥ COOCTBEHHBIE (DYHKIIHH
MMMETPHUYHBIX BIIOJHE  HE-
IPEPBIBHBIX OMEPATOPOB.

WnterpanpHple  ypaBHe-
M. Tunbsl  MHTErpaibHBIX
'paBHEHHUN. YpaBHeHUst Dpen-
onbMa u BonbTepa. dusuye-
KHE 3a7a4d, NPUBOIALIUE K
IHTEIPaJbHbIM  YPABHEHUSIM.
[oHsATHE KOPPEKTHOCTH TIO-
TaHOBKH 3aJa4H.

3aJaHMsl Ul CaMOCTOS-
TENbHOU PabOThI, YCTHBIN
OIIPOC, KOHTPOJIbHAS pa-
6ota

HuTterpanbHoe ypaBHEHUE
Dpenronema |l poma. OmHo-
)OJHOE W  HEOAHOPOIHOE.
ConpsiKeHHBIN Omeparop.
AHTerpasbHOE YypaBHEHUE C
HMMETPUYHBIM sA1poM. CBOI-
TBa COOCTBEHHBIX 3HAYCHUH U
00CTBEHHBIX (PyHKIMH OTHO-
DOTHOTO WUHTETPaIbHOTO
/PAaBHEHUSI C CHMMETPHYHBIM
[apoMm.  Bpramcnenne  co0-
TBEHHBIX 3HAYEHUH U COO-
TBEHHBIX  (YHKIMH  HHTe-
paibHBIX ypaBHeHU @Ppen-
ombeMa |l pomga ¢ cummeTpuy-
[BIMH  SIIpAaMH IO  METOAY
Kemora

3aJaHMsl JUI CaMOCTOS-
TEIbHOU pabOThI, YCTHBIN
oIpoc

Teopema ['minbepra-
[Imuara. IloBTOpHBIE AMpa.
Pa3J10’)KeHUE MTOBTOPHOTO fJIpa
10 COOCTBEHHBIM (YHKIHUSIM
JTHOPOJTHOTO HMHTErPaIbHOTO
rpaBHEHMS. [lomokuTenbHbIe
1npa. Teopema Mepcepa.

3alaHus JJI CaMOCTOsI-
TEJIbHOU pabOThI, YCTHBIN
oIpoc

KpaeBble 3amaum i OOBIK-
HOBEHHBIX JuddepeHmans-
HBIX ypaBHeHMH. Mccrenoa-
HUE 3a1a4n Typma-
JlmyBHIUISL CBEICHHEM K OJI-
HOPOJHBIM  HMHTETPaJbHBIM
ypaBHeHusiMm ®pearonsma |l
poma. Teopema CrekiioBa

7

3a/laHus AJIs CaMOCTOsI-
TeJIbHON pabOThI, YCTHBIN
OIIpOC, KOHTPOJIbHAS pa-
6ota

Heonnoponnoe  ypaBHeHue
®penromnema Il pona. Pe3oinb-

7

3a/laHus AJIs CaMOCTOsI-
TEIbHON pabOThI, YCTHBIN




BEHTa MHTErPaJIbHOTO Omepa- OIPOC, KOHTPOJIbHAS pa-
Topa. AnprepHatuBa Dpen- 6oTa

roibpMa.BeipokieHHBIE  sipa.
[loctpoeHne  COOCTBEHHBIX
3HaYeHWH © COOCTBEHHBIX
(hyHKIIHI WHTETPATbHBIX
YpaBHEHUI M BBIPOXKICHHbI-
MU sApaMH. IIpume-
per.UHTETpaNTEHOE ypaBHEHHE
Openronema |l pona c sapom,
3aBUCSIIMM OT Pa3HOCTH ap-

I'YMEHTOB
WNHuterpanbHple  ypaBHe-|/ 2 4 2 57
st Dpearonema |l poma c
I0JSIpHBIM ~ siapoM.  MHTe-
panbHOE ypaBHeHHe Dpen- 3a7aHus JJIs1 CaMOCTOs-
g, [0mBMa ¢ TIPOM3BOJILHBIM TEJIbHOM pabOThI, YCTHBIN
ienpepelBHBIM ~ sigpoM.  llo- OIIpOC, KOHTPOJbHASA pa-
TPOCHHUE PE30JBBEHTHI. AJlb- 6ota

epHaTHuBa Ppearoapma.

Bcero uacos 3a 7-ii ce- 108 16 (32 6 0,5 |53.7
MecTp
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5. 06p330BaTeJ'[bele TEXHOJOI'MHA, B TOM YHUCJ/I€ TEXHOJOIMA 3JICKTPOHHOI'O oﬁyqemm H aa-
CTAHIIMOHHBIC OﬁpaSOBaTeJIbele TEXHOJIOIMM, UCMOJb3yEMbIC NMPH OCYINECTBJICHUU 06[)330-
BaTEJBHOI'O Impouecca mo 1MCIuIJInHe

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAytolne 00pa3oBaTebHbIE TEXHOIOTHH:

BBoaHas sekuus — AaeT nepBoe LEJI0CTHOE MPEACTAaBICHUE O JUCHMIUIMHE U OPUEHTUPYET
CTYyJICHTa B CUCTEME M3YyUCHUs JaHHOU MUCUUILTUHBI. CTYJIEHTHI 3HAKOMSTCS C Ha3HAYCHUEM U 3a-
JladyaMHu Kypca, €ro pojbl0 U MECTOM B CHCTEME YYEOHBIX JUCIUIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaetcs kpatkuii 0630p Kypca, UCTOpUS Pa3BUTUS HAYKH U MPAKTHKH, TOCTHXKEHUS B 3TOM
cdepe, UMEHA U3BECTHBIX YUYEHBIX, M3JIaraloTcsl MEePCIEeKTUBHBIC HAMpaBlIeHUs HccieaoBaHuil. Ha
ATOM JIEKIIMU BBICKA3BIBAIOTCS METOJMYECKUE U OPraHU3alMOHHBIE 0COOEHHOCTH pabOThl B paMKax
JTAHHOW TUCIUIUIMHBI, a TaK)Ke JAeTCsA aHaJN3 PEKOMEHyeMOH yueOHO-MeTOJIUYECKON TUTepary-

pBL

AxaneMuyeckas JeKIHs ¢ 3JEeMEHTaMH JIEKIIMU-0ece/1bl — MOCIIe0BAaTEIbHOE H3JI0KEHUE
MaTepHala, OCYIECTBIIIEMOE MPEUMYIIECTBEHHO B BHMJE MOHOJIOTA NPENOAABATENs. DJIEMEHTHI
JEeKIMU-0ece bl 00ecTIedrBal0T KOHTAKT MPETo1aBaTelis ¢ ayAUTOPUEH, UTO MO3BOJISIET NPUBJIEKATh
BHHUMaHUE CTYJEHTOB K HanboJiee BaXKHBIM TEMaM JUCLHUILINHBI, aKTUBHO BOBJIEKAaTh WX B y4EOHBII
npoliecc, KOHTPOJIMPOBATH TEMIT U3JIOKEHHUs Y4eOHOro MaTepHuaja B 3aBUCUMOCTH OT YPOBHS €ro
BOCITPUSATHSA.

[IpakTHueckoe 3aHATHE — 3aHATHE, ITOCBAILIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUW U HaBBI-
KOB I10 3aKPEIUICHUIO TIOJyYECHHBIX Ha JIEKI[UU 3HAHUM.

B paMKax IMPaKTHUYCCKUX 3aHSATUHA BO3MOXKHO IMMPUBJICUCHUS KOMIIBIOTCPHOI'O IMPAKTUKYMaA.




KoHcynbTanuu — Buj yueOHBIX 3aHATHH, SBIISIOMANUCS OMHON M3 (GOPM KOHTPOJISI CaMOCTO-
ATENBbHOM paboThl cTyneHToB. Ha KOHCympTamusx 1O HpochOe CTYAEHTOB PaccMaTPUBAIOTCS
HauOoJiee CJI0KHBIE MOMEHTBI pu OCBOCHUU MaTCpuajia JUCHUILIAHBI, MPCIIOAABATCIIb OTBCYACT
Ha BOIPOCHI CTYICHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MPOIIECCE CAMOCTOSTEIHLHONU PabOTHI.

B paMKax IMPaKTHUYCCKUX 3aHITHI BO3MOKHO IMMPUBJICYCHUS KOMIIBIOTCPHOI'O IMPAKTHUKYMaA.

B mpouecce 00yueHus: UCTIONB3YIOTCS CAEAYIONINE TEXHOJIOTUU 3JIEKTPOHHOTO 00Y4YeHHUs U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

B sTOM 31ekTpoHHOM yueOHOM Kypce:

MPEJCTaBICHBl MaTepHalbl, HEOOXOAUMBbIE OOYYAIOIIMMCS ISl W3YYEHHS JUCIUILTUHBI
(CTIMCOK PEKOMEH1yEMOM JTUTEPATypPhl, IPOTrPAMMBbI IPOXOKIACHHS IPOMEKYTOYHON aTTECTALIUHU 110
TUCIUILIAHE U JIp.);

- TPEeICTaBJICHBI Y4eOHBIE ITOCOOHS MO TUCIUIUINHE,

- mpeacrasieHa nHpopMmalnus o GopMe U BPEMEHHU MNPOBEIEHUs 3aHATUN MO JUCLUIUIMHE B
pEKHUME OHJIANH;

- 0003HaueHBI TEMbI JUCLUILIMHBI,

- TPEICTaBICHBI 3aJaHUs U CAaMOCTOSATEIBHOW paboThl O00yYaromuXcs MO0 TeMaM JHCIH-
TUIAHBL

- OCYILECTBJISIETCS IPOBEJCHUE OTJCIIBHBIX MEPOIIPUATUIN TEKYIIErOo KOHTPOJIS YCIeBaeMOCTH
CTY/ICHTOB;

- I[pU peau3aluy AUCTAHLIMOHHOTO O0Y4YEeHHUsI — IPOBOJATCS KOHTPOJIbHbBIE paOOThI, @ TAKXKe
MEpOIPUATHS IPOMEKYTOUHOU aTTeCcTallU (9K3aMEHBI);

- coJepxarcs HEKOTOpbIE TOIMOJIHUTEIbHbIE MaTepualibl (IOJIE€3HbIE CCHUIKM, KOMMEHTApHUH,
WJUTIOCTPALIMH U JIP. ).

CHUHXpOHHOE WJIM ACHHXPOHHOE B3aUMOJICUCTBUE MEXK]y OOyUYalOIMMUCS U MpernogaBaTe-
JeM B paMKaxX M3y4YeHHs AMCLUUIUIMHBI OCYIIECTBISETCS MOCpeACTBOM coolmeHuii B LMS
OnekTpoHHbI yHEUBepcuTeT Moodle SIpl'Y, a Takke 3IeKTPOHHOM MOYTHI.

6. IlepeyeHb JMEH3NOHHOTO W (MJIM) CBOOOIHO PAaCNPOCTPAHSEMOr0 MPOrpaMMHOro odecre-
YeHHUs1, HCI0JIb3YEeMOro NPH ocyliecTBIeHNH 00pa30BaTebHOI0 Npolecca Mo AUCHUIINHE

B npouecce ocyliecteneHuns 06pa3oBaTeNbHOrO NPoLecca no AMcUmnanHe Ipu GOPMHUPOBAHUU
MaTepHaJoB Ui TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMPOBECHUS TPOMEKYTOYHOM aTTECTAIIHH,
npu GOPMHUPOBAHUS METOAMUYECKIX MATEPHAJIOB MO JUCIUTUINHE HCTIOIB3YIOTCS:

- nporpamMmbl Microsoft Office;

- uzaarenbckas cucrtema LaTex;

- Adobe Acrobat Reader

- cuctema Wolfram Mathematica. (https://www.wolframcloud.com/)

[IporpammMHoe oOecrieueHre JUisi CO3aHus U IEMOHCTPAIUU TPE3EHTAINN, UIUTFOCTPAIINHA 1
JIPYTUX y4eOHBIX MaTEPHAJIOB:

Microsoft Windows (B coctase Microsoft Imagine Premium Electronic Software Delivery).

Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522.

Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.


https://www.wolframcloud.com/

Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepevyeHb cOBpeMeHHBIX NMPO(decCHOHAIBHBIX 023 JAHHBIX H HH(POPMALMOHHBIX CIPABOY-
HBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYIIeCTBJIeHHH 00pa30BaTebHOr0 mpouecca 1Mo JUCIHU-
IJIMHe (MpY He0OXO0AUMOCTH)

B nporuiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOrO Mpoliecca Mo AUCHUILTUHE UCIIONb3YIOTCS
(MM MOTYT UCHOJIB30BAThCS):
- DJIeKTpPOHHAasA OMOIMoTEeKa y4eOHbIX MaTepuaioB SApl'Y
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
- DJIeKTPOHHO-0MOIMoTeuHas cuctema «FOpaitT»
https://www.biblio-online.ru/

- DIIeKTPOHHO-O0UOIHOTEUHas cuctema «JIanpy»
http://e.lanbook.com/

- ABTomMaTH3upoBaHHas OnOroreyHo-uHpopMannonHas cucrema «kbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunas snekrponnas oubauorexka eLIBRARY.RU
http://elibrary.ru/

baza nayunsix crateit Mathnet

baza Scopus

basza Web of Sciences

8. [lepeyeHb OCHOBHOI U JOMOJTHUTEILHON Y4eOHOIl JUTepaTypbl, pecypcoB HH(OPMALIMOH-
HO-TeJIeKOMMYHUKAIIUOHHOH ceTH «HTepHeT» (IPpH HEOOXOAUMOCTH), PeKOMEHAYeMBIX sl
OCBOEHMS THCIUIIHHBI

a) OCHOBHAasI JIMTepaTrypa

1. A.b.BacunwbeBa, H.A.TuxonoB Wurterpanshsie ypaBHeHus. M.: M3-Bo Mock.yn-1a,1989,
156 c.

2. E.ILKyObiukuH. MeTtoibl pelienst ypaBHEHUI MaTeMaTudeckoi pu3uku: YuebHoe nocodue
/ Spcn.roc.yH-1.5pocnasns, 2004, 80 c.

3. A.H.Koamoropos, C.B.®domuH. DiieMeHTHl Teopun QyHKIHMH U QYHKIIMOHAIBHOI'O aHa-
nu3a. M.: U3-Bo Hayka, 1972,496 c.

0) AOMOJIHUTEIbHAA JIUTEpPaTypa
1. H.M.Axuesep, HM.I'mazman. Teopust TMHEHHBIX ONepaTOpPOB B TMIILOSPTOBOM MPOCTPAH-
ctBe. M.: U3-Bo Hayka, 1966,544 c.

9. MatepunaibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs [Jisl OCyleCTBJIeHUs] 00pa30BaTeIbHOI0
npouecca no AMCUUILINHE

MarepuanbHO-TexXHHUEeCcKas 0a3a, He0OX0qUMast JAJIsl OCYLIECTBICHUs 00pa30BaTEILHOTO
npoliecca 1o AUCHUILIMHE BKIIOYAET B CBOM COCTAB CHEIMAIbHBIC TOMEICHHUS:
- yueOHbIe ayTUTOPUHU JJISl IPOBECHUS 3aHATUH JIEKIMOHHOTO THIIA;
- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHITUN (CEMUHAPOB);
- yueOHbIe ayTUTOPUHU JJIS1 IPOBEACHHS IPYIIOBBIX U UHIMBUAYAIBHBIX KOHCYIbTALIUH;
- yueOHbIE ayTUTOPUH JJISl IPOBEACHHS TEKYIIIET0 KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalluH;
- IOMEIICHUS JJIS1 CAMOCTOSITEIIbHON pabOThI;
- IOMEILEHUs U1 XPaHEeHUs U MPO(UIAKTUYECKOro 00CTyKUBaHUS TEXHUUECKUX CPEICTB 00yue-
HUSL.

CreunanbHble MOMEIIEHUS YKOMIUIEKTOBAaHBl CPEACTBAMHM OOYYEHHS, CIYKalUMHU IS
npezcTaBieHus yueOHoi nHpopmanun 60IbIION ayAUTOPUH.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.biblio-online.ru/
http://e.lanbook.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://elibrary.ru/

[TomemieHust IIs1 CAaMOCTOSITENILHON PabOThl 00YJAIOIIMXCSl OCHAIIEHBI KOMIIBIOTEPHON TeX-
HUKOW C BO3MOXHOCTBIO TIOAKIIOUEHUS K ceth «MHTepHeT» W obOecrmedeHueM IOCTyIa
K JJICKTPOHHOI HH(pOpMaIMOHHO-00pa3oBarensHo cpene Apl'Y.

ABTOD:
[Tpodeccop kadeapsl MaTEMaTHIECKOTO aHAIN3A,

ToKTOp (pu3.-mat. Hayk, npodeccop Kyormkun E.I1.



IIpuiaoxenne Nel
K pado4eil nporpaMmme IMCUUNIMHBI
«IIpukiaaaHoi GyHKUMOHAIBHBIN aHATU3»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMHU CTYAEHTOB MO0 JNUCHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3a1aHUA U UHbIC MaTepHaAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

3agaHus AJ5 CAMOCTOSITEILHON PadoTHhI JAFOTCS 110 JICKIUSIM U YI€OHBIM ITOCOOHSIM H JIp.

OTH 3a7aHKs HE OLICHUBAIOTCS, HO UX BBIIIOJIHEHUE KOHTPOIUPYETCS HA IPAKTUYECKUX 3AHATHUAIX
u (wn) B DVK Moodle SIpI'Y. B mocnennem ciydae 3aaanusi GOpMyIUPYIOTCS B COOTBETCTBY-
IOLLKX pa3zeliax Kypca.

Ll

N a0k

[Ipumep 3ananus, npeasaraerocs Ha NPakTUYECKOM 3aHITHH

1.Haiitu pemieHue MHTErpajibHOTO YpaBHEHHUS:
1

u(x) = j(sin( x)sin( y) + xy)u(y)dy + xcos(x) .
0

BOl'[pOCbI K 3a4€Ty

OO6ume cBefeHus U3 Teopun GyHKIUN U QYHKIIMOHAIBHOTO aHATU3a.

JInHeliHbIE OnepaTOpbl U X CBOWCTBA .

WuTerpanbHble ypaBHEHMs. TUIIBI HHTErpabHbIX YpaBHEHUH. KOPPEKTHOCTH TOCTAHOB-
KM 3a7a4H.

WnterpansHoe ypaBHeHne Ppearonasma Il pona u ux cpoiictsa.

Teopema I'mnbOepra-llImunra. IToBTOpHBIE 1pa.

ITonoxurenesHsbie aapa. Teopema Mepcepa.

KpaeBble 3a1aun a1 00bIKHOBEHHBIX AU depeHnanbHbIxX ypaBHeH. McenenoBanue

3anaun [lItypma-JInyBuis cBeeHMEM K OAHOPOJHBIM MHTETPAIBHBIM YPABHEHUSM

O®penronsma |l pona.

8.
9.

pa.

10.

11.

12.

Teopema Ctekiona.

Heonnopoanoe ypasuenue @pearonsMma |l poga. PesonsBeHTa HHTETPaIbHOTO ONEPATO-
AnprepnatuBa ®pearonpma.

Briposxnennsie sapa. [loctpoenue coOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX (DYHKIIUH
MHTETPAIbHBIX YPAaBHEHUHN U BBIPOKICHHBIMU SIAPAMHU.

UnrerpanbHoe ypasHenue @penronasma |l poga ¢ sapom, 3aBUCAIIMM OT pa3HOCTH
apryMeHTOB.

WnTerpanbubie ypaBHenust @penronsma |l posa ¢ monsipHeIM 1poM.

10



13. HnrerpanbHoe ypaBHeHHE Dpearoiabma ¢ MPOU3BOILHBIM HEMPEPBIBHBIM spoM. [1o-
CTPOEHHUE PE30JIbBEHTHI. AlbTepHaTUBa OpeaAroapma

14. MUurerpansHoe ypaBHeHue ®pearonsma | posra kak HEKOPPEKTHO NIOCTABIEHHAS 3a/4a4a.
Metonsl perynspusanuu.

15. Teopema o MUHUMYyME CTiakuBaromiero pyHkuuoHana. [locrpoeHue npuOIMKEHHOTO
peleHus nHTerpainbHoro ypasHenus ®penronsma | poaa.

IIpumep 3amanns, IpeaIaracMoro Ha 3a4ere.

1.HaiiTu pemenne HHTErpaibHOro ypaBHEHUS:
1

u(x) = I(sin( x)sin(y) + xy)u(y)dy + xcos(x) .
0

2. Teopema I'mb6epra-1lImMuara. IToBTOpHBIE SIpA.

IIpaBuiia BeICTaBJICHUS OLIEHKH HA IK3aMeHe (B yCTHOH ¢opme)

B sx3aMeHanmoHHbIe OUIIET BKIIIOYAETCS JIBa TEOPETUUECKUX Bompoca U 3afada. Ha non-
TOTOBKY K OTBeTy gaetcsi 1 yac. [lo uroram sk3ameHa BBICTABIISICTCS] OJJHA U3 OIEHOK: «OTIUY-
HOY, «XOPOIIOY, «yIOBIETBOPUTEIBHO» UIH «HEYJOBIECTBOPUTEIHHOY.

OI_IGHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, KOTOpBIfI ACMOHCTPUPYCT FJIY6OK06 H IoJI-
HOC BJIAICHUC COACPIKAHUECM MaTCpualia u MOHATHUUHBIM alirrapaToM TUCHUILIIMHBI, JaCT Pa3BCP-
HYTBIC, ITOJIHBIC U YCTKHUE OTBCTHI HA BOIIPOCHI 3K3aMCHAITUOHHOT' O ouera u JOINIOJIHHUTCIIBHBIC
BOIIPOCHKHI, IMPABUJIBHO PCIIACT 3aaa4y

O1eHKa «XOpOIIIO» BBICTABISETCS CTYACHTY, OTBET KOTOPOT'O Ha K3aMEHE B I[€JIOM COOT-
BETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPHSIM, HO OTIMYACTCS MEHBIIEH 00CTOSTEIHbHOCTHIO, TIyOH-
HOM, 000CHOBAHHOCTBIO U MOJTHOTON. B 0TBETE UMEIOT MECTO OT/AE/IbHBIE HETOYHOCTH (HECyIIe-
CTBCHHBIC OHII/I6KI/I), KOTOPBIC HCIIPABIAIOTCA CaMHUM CTYACHTOM IIOCJIC AOIOJHHUTECIBHBIX M
(WIM) YTOUYHSIOIIMX BOIPOCOB 3K3aMeHaTtopa. HeoOXoaumMbIM ycoBUuEM SIBJISIETCS] XOTSI OBl ya-
CTUYHOE pelIeHUE 3aJauH.

OI_[eHKa «YAOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYIACHTY, KOTOpLIfI Ja€T HEOOCTAaTOYHO
IMOJIHBIC OTBETHI Ha BOIIPOCHI 5K3aMCHAIITMOHHOI'O ouiera u JAOHNOJHHUTEIBHBIC BOIIPOCHI, HO IIPHU
9TOM BCC K€ ACMOHCTPUPYCT HCKOTOPBLIC 0a30BbIC 3HAHMS 110 npeamMeTy. HpI/I ApryMCHTAllUA
OTBCTA CTYACHT HC 00OCHOBBIBAET CBOU CYXKIACHUA. Ha 4acTp J0NOIHUTEIBHBIX BOIIPOCOB CTY-
ACHT 3aTPYAHACTCA OaTh OTBET UJIU AACT HCBCPHBIC OTBCTHI.

OneHka «Hey10BIETBOPUTEIBLHO» BBICTABISIETCS CTYJIEHTY, KOTOPbIH HE JEMOHCTPUPYET
3HaHMs 0a30BBIX MOHATUN U PE3YJIbTATOB, HE B COCTOSIHUM PELIUTH 3a/ady, MJI0XO0 OTBEYAeT Ha
JOTIOTHUTEIIbHBIE BOMPOCHI, HE BIAJACET MOHITHMMHBIM MaTepUaIOM IUCUUILIHUHBL JlomojaHu-
TeJbHBIE U YTOUHSIOLINE BOIIPOCKHI IK3aMEHATOpa HE MPUBOAST K KOPPEKIMH OTBETOB CTY/ACHTA.
Ha ocHOBHYIO 4acTbh JONOJHUTEIBHBIX BOIPOCOB CTYACHT 3aTPYAHSETCA aTh OTBET WIM JAET
HeBepHble O0TBeThl. Kpome Toro, ouenka «HeynoBneTBOpUTENbHO» MOXET ObITh BBICTABICHA
[P HE3HAHUHU KAKHX-TO 0a30BBIX MOHATHH M pe3ynbraToB. OneHka «HeynoBneTBOPUTEIbHO
BBICTABIIIETCS TAKXKE CTYACHTY, KOTOPBIN B3s1 9K3aMEHAIIMOHHBIN OMJIET, HO OTBEYATh OTKAa3all-
csl.
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IIpaBuia BeICTaBJIeHNUsI OLIEHKH HA JK3aMeHe (B MUCbMeHHO ¢Gopme)

CryneHTy mpemjiaraetcsi MHIMBUAYAJTbHBIM BapUaHT 3alaHui, cojepkamui 4-6 3amgad. Ha BbI-
IIOJIHEHUE U TPEJCTaBlIeHNE 3a1aHuil gaercsa 1.5-2 vaca. [Ipu olleHMBaHUY BBINIOJHEHHBIX 3aja-
HUW MOXET MCIOJIB30BaThCs CIIEYIONIAs CHCTEMa OIIEHOK 3a OJTHO 3aJaHHeE:

+ (4 Oaia) — 3aJjaHKE BBIIIOJIHCHO ITOJIHOCTHIO, 0€3 OIIHOO0K;

+. (3 6amna) — 3a7aHKe BBITIOJIHEHO C HE3HAYNTEILHON OIMMMOKON MIIH IMTOYTH TIOJHOCTBIO;

+- (2 6amia) — 3a1aHUE BBITIOJIHEHO C CYHIECTBEHHON OMIMOKOM MM MPUMEPHO HAIIOJIOBHHY;

-+ (1 6amn) — UMb KaKue-TO AJEMEHTHI MPEACTABICHHOTO OTBETa MOTYT OBITH OIEHEHBI IOJI0-
JKUTEIIHHO.

ITycts k — uncno 3amau B npemyioxkeHHOM Bapuante. Omnpenensercs obmee uynciao M 6amios,

M
HaGpaHHHX CTYACHTOM. OHGHKa 3aBUCHUT OT BCIMWYUHBI OTHOILICHUA I'= ﬁ’ rac N=4k — wmakcu-
MaJIbHO€ BO3MOKHOE YHCJIO 0aJIJIOB 3a pa60Ty. Bo3moskHas rpaganys OICHOK CICAYIoIa:

0.75 £ r<1 - oneHKa «OTIUIHON;
0.60 < r<0.75 - oEHKa «XOPOIIOY;
0.26 < r<0.59 - omeHka «yI0BICTBOPUTEIHLHOY;

0<r<0.25 - oueHKa «HEYIOBICTBOPUTEIHHO.
[IpenogaBaTesp UMEET IPABO YUUTHIBATH HA 3K3aMeHE paboTy CTYJCHTa B CEMECTpe.
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IIpuaoxenne Ne2
K pado4eil nporpaMmme IMCUUNIMHBI
«IIpukiaaaHoi GyHKUMOHAIBHBIN aHATU3»

MeToauuyecKue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

CryneHtaMm mpejaraetcsi U3y4yuTh HE TOJIBKO PEKOMEHJIOBAHHYIO JUTEPATypy, HO U
BO3MOJXKHBIE JIONOJIHUTENIbHBIE UCTOYHUKHU (HAIpUMEpP, HAy4yHBIE CTAaTbU), HA KOTOPHIE MOKET
yKazaTh IMpernojaBaTeib. JTa padoTa Mo OOJbIIeH YacTU MOKET BBIMOIHITHCS CTYyIEHTaMU HH-
JUBUYaIbHO, II0J] PyKOBOJICTBOM IIPENOIaBATENSL.

B mporecce ocBoeHUST TUCIUIUIMHBI 00yYaIONIHECs BBIMOIHIIOT KYypCOBBIE pPabOTHI, KO-
TOpBIC SIBIISIIOTCS BAKHBIM 3TarioM Hanucanus BKP Ha 4-m kypce. Bonpocsl, cBsi3aHHBIE C BbI-
MoJIHEHUEM KypcoBoii padotel 1 BKP, opopmiiennem TekcToB, pasHOOOpa3HbIe BOIIPOCHI IO BbI-
CTYIUICHUIO Ha 3alllUTaXx 3TUX PadoT, BIOJHE IeIECO00Pa3HO 3a/1aTh MPENOJaBATEII0 JTUCIHU-
TUTHHBL. BOJBIIIYIO MOTBh3y MPUHECET BBICTYIUICHHWE HA CEMHUHAPE WM CTYACHUYECKON (MOJIOIEK-
HoW) KoH(pepeHuu. Tema goKIana s BRICTYIUICHUS BIIOJIHE MOXET ObITh CBSI3aHA C TEMATHKOU
MPHUKIATHOTO (PYHKIIMOHAIBHOTO aHAIM3a U CMEXHBIMU HayKaMH, B TOM YHUCIIC, C KOMITBIOTEP-
HOU pealu3aiyeil alrOpuTMOB alllipoKcUManuu. TakoW pacuIMpeHHbIN MOX0/1 K OCBOCHHIO Ma-
TepHalia TUCIUTUINHBI MOXKET ObITh BECbMa IMOJIC3CH CTYICHTAM.

OTmeTuM, HaKOHEL, BaXKHOCTh CAMOCTOSITENIbHONM Pa0OThl HAaJl MaTeMaTUYECKUMU JIOKa-
3arenbcTBaMu. IMEHHO J0Ka3aTenbcTBa, a HE (OPMYIHUPOBKH PE3YJIbTATOB, COCTABISIOT CYTh
MaTeMaTUKHU. JlOKa3aTeabHbIH CTWIb MBIIUICHUS BBIAEISAET MAaT€MaTUKA W3 NPEICTaBUTENIEH
MHOTHUX JApPYruX npodeccuil, 1 MMEHHO J0Ka3aTelbCTBA HauOojee IOJE3Hbl Ui MOBBIILICHUS
CTEIIEHM MaTemMaTh3aluu MblieHus. He cienyer nymars, 4ro, mpociayniaB A0Ka3aTelbCTBO Ha
JIEKLIMH, BbI €r0 MOJHOCTBIO MOHSUIM U ycBowiIH. [lonpoOyiite ero BocpousBecTu - Kak MpaBH-
J10, BBl BCTPETUTECH CO 3HAUUTENbHBIMU TPYJHOCTSMU. B 3TOM HEeT HUYEro HEOOBIYHOTO.

Ilo HamemMy MHEHMIO, JaXK€ B KaXXKIOM IIPOCTOM Ha BUJ J0KA3aTEIbCTBE 3aKOAUPOBAHBI
T€ OTKPOBEHUS, HAXOJIKH U OTKPBITHSI, KOTOpPbIE ObLIN ClI€JaHbl €ro aBTOPOM MHOTO JieT Ha3ad. U
XOTSl OHU CTJIaKEHBI IPU U3JI0KEHUU Ha JIEKIMH WM Ha CTPAaHHUIAaX YueOHHKA, OHHU CYLIECTBYIOT
U TpeOyloT ocMmblicieHus. Kaxaplii ckauok B MO3HAHWUM, CIEJIAHHBIM aBHBIM-aBHO YYEHBIM-
MaTE€MaTUKOM JOJDKEH UMETh CBOE OTPAKEHME B T'OJIOBE U3YYAOIIETO dTOT MPEIAMET MHOTO JIET
cinycts. I[loaToMy mMaremaTuka TpyAHa HE TOJBKO JUIS TBOPYECTBA, HO M JUIA M3y4eHHs. B u3-
BECTHOM CMBICJIE U3YYCHUE MATEMATUKU CaMO SIBJIAETCS TBOPYECTBOM, TOJILKO TBOPYECTBOM IS
cebst. TpyaHOCTh MaTEMaTUUECKOT0 3HAHUS UMEET U APYTYI0 CTOPOHY: MaTEMAaTUYECKUE UCTUHBI
YCTONYMBBI, HEIIEPEMEHUYUBBI M JaK€ BEUHBL. DTO OYEHb IPUBJIEKATEIBHOE KAYECTBO HAIIEH
HayKH.

Y4eOHO-MeTOoAHYECKOe 00ecTIedeHHe CaMOCTOATEILHOM padoThI CTYAeHTOB
no aucuunimnne «Ipukinagnoil yHKIHMOHAIBHBIN AHAJIU3)

1.TuxonoB A.H., .I'onuapckuii A.B., .Cremanos B.B., flrona A.I'.. Yuciennple METOIbI
peleHuss HeKOppeKTHBIX 3a1ad. M.: Hayka, 1990.

2. Uponosa U. I1. JluneitHble (GyHKITMOHABI U ONIEPATOPHI B Kypce (YHKITHOHAILHOTO
aHanmza: yueOHoe nmocodue. Apocnasns: SApl'Y, 2010. 123 c.
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3. YxanoB A.IO. [Ipaktukym mo Wolfram Mathematica: npaktukym. Spocnasins: Spl'Y,
2020. 40 c. DnextponHas Bepcus (pdf-gaiin) gnoctynHa Ha caiiTe Kadeapb:
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