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Pabouas nporpamMmMa TUCHHIUINHBI «HHCIEHHBIE METOIBI» COCTAaBICHA B COOTBETCTBHH C
(enepalbHbIM rocy1apCTBEHHBIM 00pa30BaTEIbHLIM CTaHAAPTOM BBICIIEr0 00pa3oBaHHs
(®I'OC BO) no nanpaeienuto noaroroBku 27.03.03 CucreMHbli aHaIU3 U ynpaBjieHUue

’

[IporpaMmy cocTaBuIIa:

Kauanopa M. A., nouent kadpenpst MKM, k.¢.-M.H. g i

Pabouas mporpaMmMa JUCIHMILTAHEI YTBEPXKACHA Ha 3aceJaHUH Kadeapsl
MaTeMaTHYeCKHX H KOMIBIOTEPHBIX METOJIOB,
nporokos Ne 9 or 04.05.2022.

3aBeayronmii kadeapoit - »—%M

MaTeMaTHYeCKUX U KOMIBIOTEPHBIX MeTO0B JIexknes A. B.

YTBepxk/eHa Ha 3ace/JaHHH y4eOHO-METOJMUECKOM KOMHCCHH (paKylIbTeTa
MaTEMaTHKH U KOMIIBIOTEPHBIX HayK, mpoTokoa Ne 5 ot 05.05.2022.

ITpencenarens YMK dakynbrera mareMaTuKu ///} 4
U KomnbioTepHbIX Hayk LlImansko C. I1.

PenienzenTsI:

Casenko U. B., kommepueckwnii tupexrop OO0 «Pocl maBBuro»

Huxnrun HO. I'., noneHT Kadeapsl TeopeTHUIeCKOH (PU3UKM M KOMITBIOTEPHBIX TEXHOJIOTHUHI
PI'BOY BO «Kybanckuii rocyIapcTBEHHBIH YHHBEPCHTET»



]_Ie.]'ll/l U 3aJa91 U3YIECHUSA TUCHHUIIINHBI (MOI[y.]Iﬂ)

1.1 Ilessb 0OCBOCHUSI AUCHUNIMHBI
Henpto wu3yuyeHuss AUCHUIUIMHBL «YHUCICHHBIE METOIBDY SIBISETCS TEOpeTHYecKass |
MpaKTUYECKasl MOJrOTOBKA CTYJCHTOB 110 OCHOBAM YHCJICHHBIX METOJIOB: OCHOBHBIX IPHUEMOB U
METOJIUK pa3pabOTKu U MPUMEHEHUE Ha MPAKTUKE METOI0B perieHuss Ha DBM BbIYHCIMTEIbHBIX
3a/1a4y C UCIOJIb30BAHUEM COBPEMEHHBIX S3BIKOB IIPOrPAMMHUPOBAHMUSL.

1.2 3agaun qUCHMILIMHBI
3amayamMu M3y4eHUS JUCHUIUINHBI «UUCICHHBIE METOIBD» SIBISIFOTCS: OOYyYUTH METOJIaM
pEIICHUS BBIYUCIHUTEIBHBIX 3a7ad W Pa3padOTKH AJITOPUTMOB M TIPOTPAMM UX PEIICHHS,
BBIPA0OTATh HABBIKM MIPUMEHEHUS YHCICHHBIX METOJIOB TSI PEIICHUSI KOHKPETHBIX 33]1ad.

1.3 Mectro qucuuninHbl (MOaYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JucuunnuHa «YucleHHble METOAb» OTHOCHUTCS K o0s3aTenbHOM wyactu Onoka 1
«ducuummuael (Moaynu)» ydeOHOTO TiaHa. B cooTBeTCTBUMM ¢ paboyuM y4eOHBIM IUIAHOM
TUCIMIUIMHA M3y4daeTcs Ha 2 Kypce mo oyHoi ¢opme oOydenus. Bung npomexyTouyHoi
aTTecTaluy — SK3aMEeH.

Jlis u3ydeHust 1 OCBOEHUS JUCHMILIUHBI HYKHbI N€pBOHAYaJbHBIE 3HAHHS M3 KypCOB
MaTeMaTHYeCKOro aHajiu3a, JHUHEHMHOW anredppl, OOBIKHOBEHHBIX JU(epeHIINaTbHBIX
YpaBHEHUH, MPOrpaMMHUPOBaHMs. 3HAHHUS M YMEHUS, IPAKTHUECKHWE HABBIKU, MPHOOpETEHHbIE
CTYAEHTaMH B pe3yJbTaTe€ H3YyYEHUs IJUCHMIUIMHBI, OyIyT HCIOJIb30BATHCA MPU H3YyUEHHUH
KYpPCOB BBIYMCIIUTEIBHOIO MPAKTUKyMa, MPH BBHIMOJIHEHUH KYpPCOBBIX M AMILUIOMHBIX padoT,
CBS3aHHBIX C MaTEMaTHUYECKUM MOJEIUPOBAHUEM (YHKIIMOHUPOBAHUSA CIOXKHBIX CHUCTEM U
00paboTKO# HAOOPOB TaHHBIX.

1.4 IlepeyeHb IJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHs] MO AUCHUILIMHE (MOLYJIO),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3y/JbTATAMM OCBOEHHSI 00pa30BaTeIbHOI MPOrpaMMbl

N3yuenne paHHOW y4eOHOW MUCHMIUIMHBI HANpaBiIeHO Ha (QOpMUpPOBAHUE Y
oOyuaronuxcs caeayonX KOMIETEHITHI:

Kon 1 HanMeHOBaHUE UHIUKATOpA* TOCTHKECHUS Pe3ynbraTel 00ydeHus 10 TUCIUILUIHHE
KOMITIETEHIINHA

OIIK-7 Cnocoben NNPUMEHATH MaTeMaTHY€CKUE, CHCTEMHO-aHAIUTHYECKHE, BBIYUCIUTE/IbHbIC METOABI
NnporpamMMHbi€ CpeacTBa IJisl pPEUHICeHUusl NMPHUKJIAAHBIX 3aJa4 B 00JIaCTH CO3MaHUA CHCTEM AHAJIN3A H
ABTOMATHYECKOI'0 yIIpaBJd€HHUA U UX KOMIIOHEHTOB

HOIIK-7.8 [Ipumenser BBIYUCIIUTENIbHBIC | 3HATh: COZEPKAHUE MPOrpaMMbl Kypca, (GOpMYIUPOBKH
METOABI AT PeIeHUs NPOPEeCCHOHANBHBIX 331ad | 3aJad, YCIOBUS HPUMEHUMOCTH M XapaKTEePUCTHKU
YHCIIEHHBIX METOJIOB

Ymers: OIPeNeNATh NPUMEHUMOCTh  KOHKPETHBIX
YHCIEHHBIX METONOB JUIA PEIIEHUS MpPOoQecCHOHANBHBIX
3a1ad

Bragers: HaBBIKAMH Pa3paOOTKH aJrOPUTMOB H IIPOTPaMM
OpH pPEICHHN 3aJad BBIYMCIUTENILHOW MAaTeMaTHKH, a
TaKKe  YCOBEPIIGHCTBOBAHME MX JUIA  ITOBBIIICHUS
3(hHeKTHBHOCTH.

Pe3ynprarhl 00yyeHMs MO JUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBIEHHUS BceX
BUJIOB KOHTaKTHOH U CaMOCTOATENbHOM paboThl 0OydyarolmMXcsi B COOTBETCTBHU C
YTBEPKJCHHBIM Y4EOHBIM IJIAHOM.

WHaukaTtopel  JOCTMKEHUS KOMIETEHLUUH CUMTAlOTCS  CPOPMHPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOLIUX UM PE3yJIbTaTOB OOYUYEHHUSI.

2. CTpyKTYypa M coep:KkaHue THCHUILIHHBI

2.1 Pacnipeaesienne TPyA0EMKOCTH AMCUMIIMHBI IO BHAaM padoT

OO6mast Tpyao€MKOCTh TUCIUIUIMHBI cocTaBisieT 4 3adyeTHbIX enuHul] (144 gacoB), ux
pacripeiesieHle 10 BUIaM paboT MPEACTaBICHO B TaOIUIle



Buner pabor Bcero
4acoB
4
ceMecTp
(144 yaca)

KonrakTHas padora, B TOM 4ncie:
AyauTopHBIE 3aHATHS (BCEro): 59,3 59,3
3aHATHS JIEKIMOHHOT'O TUIIA 18 18
71a00paTOpHBIE 3aHATHS 36 36
MPAKTHYECKUE 3aHSITHS
CEMUHAPCKUE 3aHATHS
Nnast koHTaKTHAsA padoTa:
KoHTponb camocTosTensHO# paboThl 5 5
(KCP)
[Tpomexyrounas arrecrarms (MKP) 0,3 0,3
CamocTrosiTesibHasi paboTa, B TOM 49 49
qHcie:
[IpopaboTka y4eOHOro (TeOPEeTHIECKOro)
MaTepuaia 23 23
INoxroroBka k 1a00paTOPHBIM paboTam 23 23
ITonaroroska K TEKyIIEMY KOHTPOIIIO 3 3
Kontpoas: 35,7 35,7
[TonaroroBka k 3K3amMeHy
Oouasn gac. 144 144
TPYAOEMKOCTH B TOM 4HCJIe

KOHTAKTHANA 4.2 4.2

padora

3a4. e 4 4

2.2 Conepxanue TUCUMIIIIMHBI

Pacnpenencnue BuaoB yueOHOI pabOThI M KX TPYAOEMKOCTH IO Pa3/ieiaM JUCIUTLTAHBI.

Paszensl (TeMbl) AMCHUIUIMHBI, u3ydaemble B 4 cemectpe (2 kypce) (ounas ¢hopma
o0yuenust)

KommuectBo yacos
Bueayaut
Ne HammenoBanue pa3nenos (Tem) Aymuropras opHas
Bcero pabora
pabora
J 113 JIP CPC
1 BBezenue. DieMeHThI TEOPUH MTOTPEITHOCTEH 19 3 - 7 9
2 YucneHHbIe METOIbI TMHEHHOU anreOpbl 20 3 - 7 10
3. PelieHre HeNMHEWHBIX YpaBHEHUH U CHCTEM 21 4 - 7 10
4 [Mpubmmwkenne Gyaknuil. [lommHOMHIANEHAS HHTEPIOSAINS 21 4 - 7 10
UncnenHoe andepeHNpoBaHIE U PELICHIE
5 . 22 4 - 8 10
. mudQepeHInaNbHBIX ypaBHEHAN
Kontpons camocrostensroit padorsr (KCP) S 1 B 2 2
IIpomexyrounas arrecrarus (UKP) 0,3 B B 0,3 B
[NoxaroroBka K TeKymeMy KOHTPOIIIO 35,71 10 ) 10 15,7
OO1mas Tpy10eMKOCTb MO JUCLATUTHHE 1441 29 ) 48,3 66,7




[Mpumedanue: JI — nexkuum, [13 — mpakrtuyeckue 3anstus / cemuHapbl, JIP — maGopaTopHbie
sanstust, CPC — camocTosiTenpHas paboTa CTyIeHTa

2.3 Coneprxanue pa3iesioB (TeM) TUCHUINIHHBI
2.3.1 3auaTus JeKIMOHHOI0 THIIA

HaumenoBanue pasnena
(Tembr)

Coneprxanue paszzena (Tembl)

dopma TeKyiero
KOHTpPOJA

BBenenne. DneMeHTEI
TEOPHH MOTPEITHOCTEH

MaremaTtuueckoe  MOJETUPOBAHHME U BBIYMCIUTEIBHBIN
JKCIIepUMEHT. YKCIeHHbIe METOBI KaK pa3/iesl COBPEeMEHHOU
MaTeMaTHKH. Ponp KOMITHIOTEPHO-OpPUEHTHPOBaHHBIX
YHCIEHHBIX ~ METOJI0OB B HCCIEIOBAaHWM  CIOKHBIX
MaTeMaTHYECKUX Mopened. Kiaccudukarys MmorpenrHoCTew.
AOconroTHasT W OTHOCHUTENBHAsl TOTPEHIHOCTH 4YHCIa M
¢ynxuun. [Ipsimast n oOpatHast 321244 TEOPUH ITOTPEIIHOCTEH.
HeycroitunBbie aaroputMmsl.

YuciaeHHbIE METObI
JIMHEHHOM anreOpsl

3amauu BIMUCIUTENBbHON anreOpsl. [IpsMble U UTepalioHHbIe
METO/IBL. Meron MIOCIEI0BATEILHOTO UCKITIOUEHUS
HEeM3BEeCTHBIX (Merox laycca) pelieHHs CHCTEM JHUHEWHBIX
anreOpanyeckux ypaBHeHuil. Mertox I'aycca ¢ BbIOOpoM
IJIaBHOTO d3JeMeHTa. [loHsATHE 4uwMcia OO0YCIIOBIEHHOCTH
Mmatpun. Ilpumenenmss wmeroma Taycca st pacuera
onpezaenuTenss W oOpaTHOW MaTpuubl. Merton mnpocTor
utepauui. JlocTaTouHble YCIOBUS CXOAUMOCTH IIpoLecca
urepaiuid. OLleHKa IOTPELIHOCTH TNPHOKEHUH mpoliecca
urepauid. Merton 3eiinens. HeoOxoammoe u pocraTouHoe
YCIIOBHE CXOUMOCTH Ipoliecca 3einens.

Pemenre HeTMHEHHBIX
YPaBHEHUH U CUCTEM

Meronpl pelieHus HEJIMHEHHBIX YPAaBHEHHH: JIUXOTOMUH,
cekynmx(xopa), HproToHa, mpocTeIX wuTepammid. MeToas
peLlIeHus] HEIMHENHHBIX cucTeM: HproTOHA, METOA UTEPALIMH.

[Ipubmmxenue
GyHKIHA.
[TonnHoMuanbHas
HHTEPIOISLINSA

ITocranoBKa 3a1a4u
MHrepnonsuuonHas dbopmyna Jlarpanxa. Orenka
OCTaTOYHOTO  WICHAa  HHTEPIOSIIMOHHOTO  MHOIOYJIEHA
Jlarpanka. KoHeuHble pa3HOCTHM pa3iIMYHBIX IOPSIKOB.
Tabnmua pasuoctedf. IlepBasg WHTepHONAIMOHHAS CcXeMa
Herotona. Bropasg wuntepnonsunoHHas cxema HbproroHa.
CroraiiH-uHTepnonsAnust. VHTepmonupoBaHHe Ha  OCHOBE
KyOHMYecKOro cIuiaiHa.

MHTEPIIONUPOBAHUS GyHKUIUMH.

UucneHHoe
muddepeHIupoBaHNe U
penieHue
Qg depeHInanbHBIX
YpaBHEHUI

Uucnennoe auddepeHInpoBaHie aHATUTUIECKA W TaOIMIHO
3amaHHbix  (yHkuuii. [locranoBka 3amaum Komm. Meton
Otinepa. Meron Pynre-Kytra 4-ro mopsiaka.

JabopaTopHbie padoThl)

2.3.2 3aHATHSA CEMHUHAPCKOI0 TUNA (IPAKTHYeCKHe / CEeMUHAPCKUE 3aHATHS/

HaumenoBanue paznena

dopma TeKyLEro

No Temartuka 3aHsTHIY/pabOp
(Temsr) KOHTPOJIA
1. Beenenne. Onementsl |Kimaccudukanus morpemrHocTeir. AGCOMIOTHAS U JIP
TEOPUH MOTPEITHOCTEH  |OTHOCHTENbHAS MOTPEITHOCTH Yucna U pyHkiun. [Ipsamas n
oOpaTHasl 3a/1a4¥ TEOPUH ITOT PEITHOCTEH.
2. YucnenHsle MeTOBI | MeToJ TIOCIeIOBATEIBHOTO UCKITFOUCHUST HEN3BECTHBIX (METOT P
NuHeHOMN anredphl laycca) pemreHus CHCTEM JTMHEHHBIX anreOpamdecKux
ypaBHeHHi. Meton ["aycca ¢ BRBIOOPOM TITaBHOTO AJIEMEHTA.
Merton npoctoii ureparmii. Meron 3eimens.
3. Pemenne HenuHeHbIX |MeToabl pelieHUs] HEMMHENHBIX YPABHEHU: TUXOTOMUH, JIP




YpaBHEHUH U CUCTEM cekymmx (xopn), HeroToHa, ureparuii. MeTo sl penieHus
HEJNUHEWHBIX cucTeM: HbloTOHA, METOJ UTEepaIyid.

4. | IlpubnmxeHue Wnrepnonsimmonnas ¢popmyna Jlarpamka. Onenka JIp
GyHKIHHA. OCTaTOYHOT0 WIEHA MHTEPIOISILIMOHHOIO MHOTOWIEHA
ITonunomuanbHas Jlarpanxa. IlepBast 1 BTOpasi HHTEPIOIALUOHHBIE CXEMBI
WHTEPIOJISIIUS Herotona. CriaiiH-UHTEPIIONALIKS.

5. UucneHnHoe ITocranoBka 3amaun Komm. Meron Pynre-Kyrra 4-ro
mddepeHIMpoBaHre U [TTOpsIKa. JIp
pelieHue
i depeHInaTbHBIX
ypaBHEHUH

3amura abopatopHoil padoTsl (JIP), Beimosnnenue kypcosoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuerHo-rpadmueckoro 3amanus (PI'3), manmucanue pedepara (P), acce (9),
kosutokBuyM (K), rectuposanue (T), ycrHoro onpoca (Y) u T.1.

[lpy w3yd4eHMHM  TUCHMIUIMHBI MOTYT  TNPHUMEHATCS  AJIEKTPOHHOE  OOydeHue,
JTUCTAaHIIMOHHBIE 00pa3oBaTeIbHbIE TeXHOJIOTHH B cooTBeTcTBUH ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (MIP0eKTOB)
KypcoBsie paboTsI - He TPETYCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-MeTOAMYECKOI0 o0ecrneyeHust JJsl CAMOCTOSITeIbHON PadoThI
00y4aromuXcs Mo JUCHMILIHHE (MOLYJII0)

Ilepedens yueOHO-METOANIECKOT0 00eCTIeYeHHS JUCIUIUINHEI [0

Ne Bung CPC BBINIOJIHEHHUIO CAMOCTOSITENIBHON paboThI
1 N3yuenue tem no Ilo maTepuasiaM JIEKIM U 110 OCHOBHBIM MCTOYHUKAM JINTEPATYPHI.
JUCLUIUIMHE

2 Brmonnenne npakrudeckux ([lo Matepuanam BBIIaBaeMBIX MHAMBUIYAIbHBIX 3aaHUIL.
JIOMAaIIHUX 3aJaHUH

3 ITonroroBka k 3auery I1o OCHOBHBIM MCTOYHHMKAM JIUTEPATYPBI.
4 PaGora ¢ Bonpocamu a1 |«MeTOIUYSCKHE yKa3aHUS 110 OpraHU3alMH  CaMOCTOSTEIBHONH PadOThI
CaMOMPOBEPKU CTYJICHTOBY, YTBEPIKICHHbBIE kaheapoit HHGOPMAITHOHHBIX u

00pa3oBaTeNbHBIX TeXHOIorui, mpotokoa Ne 1 ot 31 aBrycrta 2017 r.

Y4eOHO-MeTOAMYECKUE MaTepHalibl IS CaMOCTOSITENbHON paboThl oOydaromuxcs H3
Yyclia UHBAJIHUIOB U JIUI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 310poBbst (OB3) mpenocraBisioTcs
B (popmax, alanTUPOBAHHBIX K OTPAHUUYEHUSM HX 37J0POBBS U BOCIIPUATHS UH(DOPMALIUU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B IIe4aTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (hopme ayauodaiina,

— B ITIeYaTHOM (opMe Ha s3bIke bpaiins.

Jyig 11 ¢ HapyIICHUSAMHU CIyXa:

— B reyatHoi ¢opme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

Jis U1 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIbHOTO anmapara:

— B reyatHoi ¢opme,

— B (popMe AIIEKTPOHHOTO JIOKYMEHTA,

— B popme ayauodaiina.

JlaHHBIM TepeueHb MOXKET ObIThb KOHKPETM3HPOBAH B 3aBUCHUMOCTH OT KOHTHMHI'€HTA
oOyJaronuxcs.



3. O0Opa3oBaTe/ibHbIe TEXHOJIOIMH, NMPUMeEHsiEMble MPU OCBOEHUHM JTHCIUIJIHHBI
(MoxyJis)

B xone

HU3YyUCHUA  OUCHUILIMHBL

IPEyCMOTPEHO

HUCIIOJIB30BaHHUC

CIEeIYIOUIUX

00pa30oBaTEeNbHBIX TEXHOJIOTHNA: JIEKLIUH, J1a00paTOpHbIE pPabOThI, caMOCTOATENbHas paboTa
CTYICHTOB.
I[JI?I pairm3ani KOMIICTCHTHOCTHOT'O IMOAXOJa MpCAyCMaTpuBacTCd HCIOJB30BAHUC B
y4eOHOM TIpoliecce aKTUBHBIX M HWHTEPAKTUBHBIX (OpPM TMPOBENCHUS AayJUTOPHBIX U

BHEAYJUTOPHBIX

MPUKIIAJHBIX IPOrPaAMM.

HCITIOJIb30BaHHUEC

WNudopmanronasie

3aHATUU

MH(OPMALMOHHBIX

C IHNPHUMCHCHUCM

TEXHOJIOTHH,

TEJICKOMMYHUKAIIMOHHOW ceTu IHTepHET.
AJlanTUBHBIE 00pa30BaTEIBHBIC TEXHOJIOTHH, PUMEHSIEMbIC NPU U3YYCHUHU AUCITUTUTHHBI

COBPEMEHHBIX

IMPUMCHACMBIC
pecypcos,

pu
JNOCTYIIHBIX B

KOHCYJ’II)T&HI/Iﬁ C UCTIOJIb30BaAaHUEM 3J'I€KTpOHHOI71 IIOYTHI.

MaTEMATHYCCKUX

U3Y4YEeHUHU
MH(}OPMAaLMOHHO-

ITaK€TOB

JUCHUIIINHEL:

g Jul € OrpaHU4Y€HHBIMHU  BO3MOKHOCTAMH 3J0POBBA IMPEAYCMOTpPCHA OpraHu3anud

4, OneHo4HbIe Cpeacrea IJisd TEKYIIEro KOHTPOJIA yCIEBAEMOCTH U HpOMe)l(yTO‘lHOﬁ
arrecranmuu

OneHouHble CpeAcTBa MpeTHa3HAYEeHbl JUIsl KOHTPOJS U OLEHKH 00pa30BaTeIbHBIX
JOCTHKEHUM 00y4aronuxcs, OCBOMBUIMX MPOrpaMMy YU4eOHOW AUCHUIUIMHBI « MaTemaTuueckue
METO/1bl 3KOHOMHYECKOTO TPOrHO3UPOBAHUSY.
OreHOYHBIE CPEICTBA BKIIOYAET KOHTPOJIBHBIC MaTepPUANIbI JIJISl IPOBEACHUS TEKYIIEro
KOHTpPOJIA B (GopMe HHIWBUAYAIbHBIX 3aJaHHi, JAOKIAga-TPE3eHTAUU TI0 TMPOOIIEMHBIM
BOIIPOCaM U MPOMEKYTOYHOM aTTecTaluM B GopMe BOTIPOCOB U 3aJaHUMN K 3aUETy.

CTpYKTYpa OlIEHOYHBIX CPEICTB Il TeKYIIeld M MPOMEKYTOYHOM aTTeCTAIMHU

w/n

Kox 1 nanmenoBanue
UHJMKaTOpa
(B cootBeTcTBUH C TI. 1.4)

Pe3ynpTaThl 00yueHHs
(B cootBeTcTBHH C TI. 1.4)

HanmeHoBaHue OLIEHOUHOT'O CpPeICTBA

Texkylmuii KOHTPOIb

IIpomexyrounas
aTTecTalys

NOIIK-7.8  Ilpumenser
BBIYUCITUTEIbHBIC METOIbI
IUIst perueHus
npodeccoHaNbHBIX
3amad

3HaTh: Coep)KaHHe
MpOrpaMMEI Kypca,
(hopMynHpOBKH 3a/1aH,
YCIIOBHS IPUMEHUMOCTH U
XapaKTePUCTHKU
YHCICHHBIX METOOB.
YMeTh: onpenensiTh
MIPUMEHUMOCTh
KOHKPETHBIX YMCICHHBIX
METOZOB ISl PEIICHUS
podeCCHOHATHHBIX
3ama4. BnaneTs:
HaBBIKAMH Pa3paboTKu
ANTOPUTMOB U TIPOTPaMM
TIPH PEIIeHNH 3a1a4
BBIYHCIINTEIIHHOMI
MaTEMaTUKH, a TAKXKE
YCOBEPIIICHCTBOBAHUE UX
JIJISL TTIOBBIIIICHUS

3¢ HeKTHBHOCTH.

Pabouas Terpanp
JlabopaTopHas pabota

Bonpoc Ha
9K3aMEHe
1-17

HOIIK-8.5 MHcnonb3yer
BBIYUCITUTEIbHBIC METOIbI
IUIst pereHus
npoheCCHOHATBHBIX
3a1a4

3HATH. OCHOBBI
MOCTPOCHUS U
MPUMEHEHHS Ha IPAKTHKE
YHCIIEHHBIX METOI0B
pelIeHrs] OCHOBHBIX 3a/1a4
BBIYKCIINTEIIHHOI

Bormpock! 151 ycTHOrO onpoca

0 TeMe
JlabopaTopHas paboTa

Bonpoc Ha
sk3amene 1-17




MaTeMaTUKU. YMETh:
MIPUMEHSTh
BBIYKCIIUTETBHBIE METOIbI
JUTSL PEILICHUS

PO eCCHOHATHHBIX
3a/1a4; MPOBOUTH
HUHTEPIPETALHIO
MOJTYYEHHBIX PE3YJILTATOB.
Bnaners: HaBbIKaMu
paboTHI B 001acTH
pelieHnu
npoeccHoHaNBHBIX 33724
C MPUMEHEHHEM
YHCJIEHHBIX METOIOB.

TunoBbie KOHTPOJIbHBIE 32IaHUS UJIH HHbIE MaTepHAJIbl, He00X0IMMBbIe VIl OLleHKH

3HAHUI, YMEHHUIi, HABBIKOB M (MJIH) ONBITA AeATeJbHOCTH, XapaKTePHU3YIOIIMX dTAINbI

(opmMupoBaHus KOMIIETEHIIMII B IIpolecce 0CBOEHHUsI 00pa30BaTe/bHON NPOrpaMMbl
Cnucox THIOBBIX 3aJaHUM (JUIs TAOOPaTOPHBIX 3aHATUH, KOHTPOJIBHON pabOThI)

Ko BcemM Hmke YKa3aHHbIM 3aJaHUAM COCTABUTH QJITOPUTMBI METOJO0B, HUCIIOJb3YA
aJ'Il"OpI/ITMI/I‘—IeCKI/Iﬁ SI3BIK WJIN OJIOK-CXEMBI.

3aganue k pazaeny «Hucnennovie memoowl 1uneiinoi anzeopvy)

1) Pemuts CJIAY Ay = f ¢ momomipio Metoa ['aycca ¢ BBIOOPOM TIIaBHOTO 3JIEMEHTA.
BeiBecTH 3HaUeHHE pEIICHHs U BEKTOpa HeBs3kU I = Ay - f.

2) BeraucauTh onpeneauTeNnh MaTpuibl A.

3) Pemmute CJIAY ¢ momomipio METO1a MPOCTON UTEpaIMK 1 MeTo1a 3eiaens. BeiBectn
3HAYCHHS TPUOIMKEHHBIX PEIICHUH, 3HAYCHHE HOMEpa UTEPAINH, TP KOTOPOM JOCTUTHYTA 3a-
aHHasI TOYHOCTD £.

4) BeIMOaHUTH 3a/1aHue 3 715 Pa3IudHbIX 3HAYCHUH HAYaJIbHOTO MPUOIMIKEHUS U TTPaBOH va-
CTH.

3aganue k pa3neny «Peutenue HeTUHEHHbIX YPAGHEHUIL U CUCHIEM)

Haiitu ¢ Tounoctsio 0.1 metomamu urepanmu, HetotoHa u 3eiiesns peeHnue CuCTeMbl
YpaBHEHUM:

k-x—4-g+sin(k-x+y—-4-9)/10=0
y—sin(k-x+y—-4-9)/(10-g)=0
rae K- Homep rpymisl, § - BApUAHT CTY/ICHTA.
JIst morcKa Ha4allbHBIX MPUOIMKEHUH HCTIOb30BaTh mocTpoeHue rpadukos B I1I1.

OI_IGHI/ITI) KOJIHNYCCTBO HpI/I6J'II/I)KeHI/II71 KaXKJIbIM MCTOIAOM U OIPCACINTDH HanOoJIee 6LICTpO
CXOJISIIITUICS METO/I.

3aganue Kk pasneny « Ipuonuscenue pynkyuii. Illonunomuanvhan uHmepnonayua»

1) Jns 3apansoii f(X) moctpouts Ha otpeske [-1,1] ee rpaduk BmecTe ¢ rpadukamu uH-
TEPIOJALNOHHBIX TOJMHOMOB:




a) C paBHOOTCTOSIIIIUMHU Y3JIaMU;
0) ¢ 4eOBIILIEBCKUMHU Y3JIaMHU.

2) Uccnenosarts (o rpaduxam) otkinonerne UI1 ot ucxoqHoi GyHKIMH IPH U3MEHEHHUH 71 IS
¢byukuui f(x):
a) ¢ MaJIoi mpou3BoAHOM Ha [-1,1];
6) ¢ Gonbmoii npomusoaHoit £ ™ (x) Ha [-1,1] (f(x) = 1/(1 + 25 x?) mm
f(x) = exp(-kx®));
B) f(x) = [x].

3ananmue k pasaeny «Hucnennoe oughghepenyuposanue u peuienue oughgepenyuanvrvlx
YDAGHEHUID

1) CocraBuTh aaropuTMbl 4YHMCIEHHOTO Au@QepeHuupoBaHus (QYHKIMM OpU  HTOMOLIA
MOCJIEIOBATEIbHOCTH TPUPALICHUH, LEHTPUPOBAHHOM pPa3HOCTU (NOpSAAKAa TOYHOCTH JBa) U
KBaIpaTUYHON UHTEPIOJISAIUY.

2) Jnsa dbyHKuum f(x)=x3+2x COCTaBUTh TaONWIly 3HA4YEHWH, 3amonHuB Tabnumy 1. Haittu
3HAYEHHS MTEPBOM MPOU3BOTHON YHKIUHU B TOUKE Xx=g-2K-2 IpH TTOMOIIH MOCIE0BATEIBHOCTH
MpUpALIeHU, HEHTPUPOBAHHON pa3HOCTH (MOpsJIKa TOYHOCTH JBa) ¢ TouyHOcThio 0,1 u
KBaJpaTUYHOM HHTeprosinui. CpaBHUTh €O 3HAYEHHEM AaHAIMTHYECKOM IPOU3BOIHOMN
(GYHKIHMH, OLEHUTh TOYHOCTbH 10 KaXJA0MYy METOJY.

g-2k-3 g-2k-1,5 g-2k

X

f(x)
rae g — HoMep B Ipymie, K — HOMep TPYIIIbL.
3) Pemuth mpuBEAEHHYIO HHUXE CHCTEMY IPH MOMOIINK MeTOJ0B Diinepa u Pynre-Kyrra 4-ro
nopsaka ¢ 3aganaeiM marom h=0,5 Ha otpeske [0, 1] myrem py4HO#l TPaCCHPOBKH aJrOPHTMOB.
Pemmnte nannyto cucremy npu nomomn MATLAB, cpaBHUTH € MOJy4EHHBIMH BPYYHYIO
PELICHUSIMHU, OLICHUTh TOYHOCTb.

dx
—=k-t+x-2-y+
at y+9

ﬂzg-t+y+2

dt

rae g — HOMep B rpyiie, K — Homep rpymisl. Havaneusie yenosus: X(0)=0, y(0)=0.

Haiitu pemmenne B MATLAB u noctpouts rpaduk. Cuuras pemenne MATLAB TouHbIM, HAalTH
a0COTIOTHYIO U OTHOCUTENIbHYIO MOTPEUTHOCTh KaXI0T0 METO/1a.

Koumponvnasa paooma
1. Haiitu y, A(Y), 8(Y) u K- 4mcio BepHBIX 3HAKOB, €CIIM apryMEHThI ¥1M X2 3alKMCaHbI CO
BCEMHU BEPHBIMU 3HAKAMH:

y=x] sinxg’ x=0,132 x,=0,25

Pemuts cucreMy ypaBHeHH MeToI0M ['aycca
1.'1-'1 +1.'x-'2 +'lx3 =10
Sxi +4‘.’Xf: +5_'X.'3 =8
15x1 +3x: +5.'X-'3 =0



2. 3Bamucats meton urepauuid st CJIAY u3 (2) , npoBEepUTH YCIOBHE CXOJUMOCTH JTaHHOTO
METOo/1a .

3. 3ammcars Meto HetoToHa 1y1st ypaBHeHust 3% — cosx =1,
3anucatb METOJI IPOCTBIX UTEPALUi ISl ypaBHEHUS * fox—1=0 IIPOBEPUTDH YCIIOBUE
CXOAMMOCTHU METOJIa MPOCTHIX UTEPALIUH.

4. 3amucars MHOTOWIeH Jlarpamxka aus Gpynkuuit f(X), 3aganHoi Tadbnuei

X 11 22 44

f(x) 115 223 33.4

Haiitu In (X) mpu x=2.5.

3K3aMeHaHI/IOHHbIe MaTepHaJIbl 1JIsA l'[pOMe)KyTO‘-IHOﬁ aTreCTallumn (3K3aMeH)
BO]'[pOCbI AJIS MOATOTOBKH K 3K3aMEHY

1. Knaccuduxarus norpenrHocreil. AOCONIOTHAS M OTHOCUTENIbHAS MOTPEITHOCTH YUCIIa U
¢byuknun.  Ilpsimas u oOpaTHast 3amada Teopuu mnorpemHocTteil. HeycrolunBeie
anroput™sl. [ToHsITHE BepHBIX 3HAYAIIMX LHU(P B AECATUYHON 3aMUCH YHCTIA.

2. IlpsiMble ¥ UTepalMOHHBIE METOIBI. MeTO I MCKITIOYeHUsT Hen3BeCcTHRIX pemreHust CJIAY
(meton I'aycca). Meton ["aycca ¢ BBIOOpOM IJIaBHOTO JIEMEHTA IO CTOJIOITY.

3. ITlpumenenus meroaa ['aycca mist pacuera onpeneaInuTeNed 1 00paTHBIX MATPHIL.
[TorpemHoCTs TPUOIMIKEHHOTO pEIICHHUs] CHCTEM YypaBHEHUH U 0OYCIOBJICHHOCTh
MaTpHIl.

5. Meton mpoctoit mreparuu. JlocTaTroyHbIe YCIOBHS CXOAMMOCTH IIpoIiecca MPOCTOM
ureparuu. O1eHKa MmorpenHoCTH TPUOIMKSHUH Tpoliecca HTeparyii.

6. Merox 3erinens.

7. PeunieHue HeNWHEHHBIX YypaBHEHHH. Merton xopa (CEeKymuX), METOJl KacaTelbHBIX
(HeroTOHA), METOT UTEpAITUH.

8. MeTobl perieHus CUCTEM HEJIMHEWHBIX ypaBHEHUH: MeToa HbI0TOHA. MeTOI uTepamuit
(mocTaToYHOE YCIOBHUE CXOAUMOCTH METOa UTEepaInii).

9. IlocraHoBka 3a/la4y MHTCPIIOJLAINU 1 allIIpOKCHUMalluu.

10. UuTepnionsiunonHbld MHOTOowieH Jlarpamka. OmeHKa OCTaTOYHOTO 4YjeHa MHOTOYJIEHA
Jlarpanxa

11. Koneunsie Pa3HOCTHU PA3JIMYHBIX ITOPAAKOB. <D0pMyna HeroTona s PAaBHOOTCTOAIINX
Y3JI0B. OHGHKa OCTAaTO4YHOI'O YJICHA.

12. PaznieneHHble  pa3HOCTH  pas3nuuHbIX — nopsakoB.  Dopmyna  Herotona s
HEPaBHOOTCTOAIIUX Yy3JI0B. OLIEHKa OCTaTOYHOTO YJICHa.

13. KycouHo-nonnHomMuanbHas annpokcumanus. JInneiHble GUIbTpBI.
14. Ompenenenue crutaiiHa. UHTepHoasSMOHHbIN KyOuueckuii crutaiiH nedexra 1.
15. Yucnennoe nudepeHpoBaHie aHaTUTUYECKH 3aJJaHHBIX (PYHKIUH.

16. Uucnennoe nuddepeHirpoBanne GyHKIUH, 3aJaHHBIX TaOJINYHO.



17. Metonpl pemenusi 3amad Komm. Ilonsitme nokanpHOW M 0oO0mied ToyHOCTH. MeTon
Pynre-Kyrra 4-ro mnopsinka pemenus 3amgaun Komm s auddepeHunanbHoro
ypaBHeHus 1-ro nopska.

Kpurtepuu onennBanus pe3y/jibTaToB 00y4eHuUst

Kputepuu oneHuBanus pe3y/ibTaToB 00y4eHUs!

Onenka Kpurepun orieHnBaHus 1o 3K3aMeHy
BhicoKuii OLCHKY «OTJIHYHO»  3aCIyKHMBACT CTY/ICHT, OCBOMBIIMK 3HAHWA,
YPOBEHD «5» YMCHHS, KOMIETCHUMH M TEOPETHYCCKUH MaTepual 6e3 mpoOenos;
(oTmimamo) BBITIOJTHUBIIMHA BCE 3a/IaHUS, MPETyCMOTPEHHBIE y4eOHBIM TUTAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MIPAKTHYCCKUC HaBBIKU
po(hecCHOHATFHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHUH COPMHUPOBAHBIL.
Cpennmii OIICHKY «XOpOIIO» 3aCIY)KUBAET CTYJCHT, MPAKTUYECKH ITOJHOCTHIO
YPOBEHB «4) OCBOMBIIMK 3HAHWS, YMEHUS, KOMIIETCHIIMM ¥ TEOPETHUECKHIA
(xopor1o) Marepuai, y4deOHbIe 3aJaHusi HE OIICHEHbl MaKCHMAJIbHBIM YHCIIOM
0aJJI0B, B OCHOBHOM C(HOPMUPOBAJT MPAKTUYECKUE HABBIKH.
[ToporoBerit OIICHKY «YyJOBJIETBOPUTEIHHO» 3aCIy)XHBAeT CTYACHT, YaCTHYHO C
YPOBEHB «3» npobenaMu  OCBOWMBINMEH  3HAHUS, yMEHHUS, KOMIETCHIMH |
(ymoBieTBopuUTE | TEOpPETHYECKHMI Marepuan, MHOTHE ydeOHbIe 3aJaHus JHu00 He
JIBHO) BBITIOJTHWII, JIMOO OHHM OIICHEHBl YHCIOM Oa/yioB ONM3KHM K
MUHUMAaJILHOMY, HEKOTOPBIC IPAKTHIECKHE HABBIKK HEe C(HOPMUPOBAHEI.
MUHHMMABHBIA | OIEHKY «HEYIOBICTBOPUTEIHHOY 3aCITYKUBACT CTY/ICHT, HE OCBOMBIIHIA
YPOBEHB «2» 3HaHUS, YMEHUS, KOMIICTCHIINA U TEOPETHUECKUA MaTepuai, ydeOHbIe
(HEyIOBJICTBOPH | 3a/JaHUS HE BBIOJHWI, IPAKTUYCCKUE HABBIKA HE CHOPMUPOBAHEI.
TEJILHO)

OueHouHble CpeacTBa Ui WHBAJIUAOB M JIMI C OTPAHWYEHHBIMH BO3MOXHOCTSMH
3JI0POBBS BEIOMPAIOTCS C YUETOM UX MHIMBUIYAIBHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— mpu HEOOXOJMMOCTH HHBAIMAAM M JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBS MIPEJOCTABISECTCS IOMIOTHUTEIFHOE BPEMs ISl IIOATOTOBKM OTBETA HA SK3aMEHE;

— IIpY TIPOBEJICHUH MPOLEAYPhl OLICHUBAHHS PE3yIbTaTOB OOYYCHHS MHBAINIOB U JIHII C
OTPaHMYECHHBIMH BO3MOKHOCTSMH 3/I0POBbSI IIPEIyCMaTPUBACTCS HCIOIb30BAaHUE TEXHUYECKHX
CPEICTB, HEOOXOANMBIX UM B CBSI3U C UX MHIMBHIYaJIbHBIMH OCOOCHHOCTSIMH,

— TIpH HEOOXOIMMOCTH ISl OOYUAIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS
U WHBAIAIOB TIPOIENypa OLEHUBAHUS pE3YIbTAaTOB OOYYCHHS IO MAUCHMIUIMHE MOJXKET
MPOBOANTHCS B HECKOJIBKO ATAIOB.

[Mpouenypa oneHuBaHHUs PE3yIbTATOB OOYYCHHS] MHBAIWAOB M JIUI C OIPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI 0 JUCHUIUIMHE (MOJYIIO) TPEeIyCMaTpUBaeT MpPEIOCTaBICHUE
uHpopManuu B ¢GopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbS M BOCIPUSATHS
nH(pOopManuu:

JInst L ¢ HapyIeHUsIMH 3PSHUS:

— B 11e4aTHOM hopMe yBeTUUEHHBIM HIPUPTOM,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyLIeHUSIMU CITyXa!

— B reyatHoi ¢opme,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapara:

— B reyatHoi ¢opme,

— B JopMe PIEKTPOHHOTO IOKYMEHTA.



I[aHHBIfI MNEpCUYCHbL MOXKCT 6BITB KOHKPCTHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHUHI'CHTA
00yJaronuxcs.

5. IlepeuyeHb y4eOHOI1 TuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnas 1ureparypa
1. Hemwumosud, b. [1. OCHOBBI BRIYUCIUTEIHLHON MAaTeMAaTHKH : yaeOHOe mocodue / b. T1.

Hemumosuy, M. A. Mapon. — 8-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 672
c. — ISBN 978-5-8114-0695-1. — TekcT : anekTpoHHbIH // JIaHb : 3eKTpOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/167894 (nara oOpareHus:
08.07.2021). — Pexwum gocTtymna: Ui aBTOPHU3. OJIb30BATEIICH.

2. Cna6nos, B. JI. YUuciiennsie Meto bl : yueOnuk / B. JI. CnabuoB. — Cankt-IletepOypr :
Jlanb, 2020. — 392 ¢. — ISBN 978-5-8114-4549-3. — Tekcr : anekTpoHHSI#H // JIaHb :
ANEKTPOHHO-O0uOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/133925 (nata
obpamenus: 08.07.2021). — Pexum noctyna: ajisi aBTOpHU3. MOJIb30BaTENEH.

3. baxsanos, H. C. Yucnennsie metos : yaeOnuk / H. C. baxsanos, H. I1. XKunakos, I'. M.
KoGenbkoB. — 9-¢ u3n. — Mocksa : Jlaboparopus 3nanuii, 2020. — 636 c. — ISBN
978-5-00101-836-0. — Tekcr : 31eKTpoHHBIN // JIaHb : 2eKTPOHHO-OHOIMOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/126099 (nara obparienus: 08.07.2021).
— PexxuM focTyma: i1t aBTOpPH3. MOJTE30BATEICH.

4. Mapuyk, I'. 1. MeTop! BEIUNCIUTENBRHOW MaTEMATHKH : yueOHoe nocobue / I'. U.
Mapuyk. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 608 c. — ISBN 978-
5-8114-0892-4. — Texcr : anekTpoHHBIHN // JIaHb : 37IeKTpOHHO-OMOIHOTEUHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/167761 (mara obpamienus: 08.07.2021). — Pexxum
JOCTYyTIA: [T aBTOPHU3. TIOJIb30BaTEIICH.

5. Komuenosa, H. B. BerunciurenbHas MareMaTiKa B IpuMepax 1 3a/1adax : yaeoHoe
nocobue s By3oB / H. B. Kormuenosa, 1. A. Mapon. — 5-e uzn., crep. — CaHKT-
[TerepOypr : Jlanp, 2021. — 368 c. — ISBN 978-5-8114-8114-9. — Texkcr :
AIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-O0MOINOTEYHAS CHCTEMa. —

URL.: https://e.lanbook.com/book/171859 (nata o6pamenwus: 08.07.2021). — Pexum
JOCTYyTIA: [Tl aBTOPHU3. TIOJIb30BaTEIICH.

Jlis ocBOEHHUS IUCUUIUIMHBI WHBAIMJIAMU U JIMIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3710pOBbSI UMEIOTCA U3JIaHus B 3JeKTpOoHHOM BUE B DbC «Jlanb» u «tOpaity.

5.2. Ilepuoauyeckas Jureparypa
1. Bassel gagueix koMmmanuu «Mct Beroy» http://dlib.eastview.com
2. DnexrponHas 6ubnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJIie COBPeMEHHbIe MPO(ecCHOHAIbHbIE 0a3bl
AAHHBIX H HHGOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0u0ImoTeyHbie cucreMbl (IBC):

1. DBC «IOPAWUT» https://urait.ru/

2. 9bC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
1. Web of Science (W0S) http://webofscience.com/
2. SCOpus http://www.scopus.com/



https://e.lanbook.com/book/167894
https://e.lanbook.com/book/133925
https://e.lanbook.com/book/126099
https://e.lanbook.com/book/167761
https://e.lanbook.com/book/171859
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/

ScienceDirect www.sciencedirect.com
Kypuanst uznarenbcrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas oubnuorexa (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE ApXMBBI BEAYIIUX 3allaHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickoi
wiatopme HaydHbIX xKypHaToB HOMKOH http://archive.neicon.ru

ok~ ow

7. HaumonanmpHas »snekTpoHHass OuOnMoTeka (JOCTYyNm K DJIEKTPOHHOW OMOIHMOTEKe

muccepTanuil Poccuiickoit rocynapctBenHoit oubmuoteku (PI'b) https://rusneb.ru/

8. Ilpe3unentckas 6udbaumorexka um. b.H. Enbuinna https://www.prlib.ru/

9. DnexrponHas xoyueknus Okcdopackoro Poccuiickoro ®ouma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlexkropuym TB" http://www.lektorium.tv/

18. VYuuBepcurerckas unopmanronHas cuctema POCCUS http://uisrussia.msu.ru

NHpopmannoHHbIe CIPABOYHbIE CHCTEMBbI:
1. KoncynpranT [lntoc - cripaBouHas mpaBoBas cucTeMa (JOCTYII MO JIOKaJIbHOM CETH C
KOMIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBOOOIHOIO J0CTYNA:

1. AwmepukaHcKas maTeHTHas 0aza MaHHBIX http://www.uspto.gov/patft/

2. IlonHble TEKCTHI KaHAJCKUX AUCCEepTALMi http://www.nlc-bnc.ca/thesescanada/

3. KubepJlennnka (http://cyberleninka.ru/);

4. MuUHHCTEPCTBO HAayKH U BhICIIEro oopasoanus Poccuiickoit deneparm
https://www.minobrnauki.gov.ru/;

5. ®enepanbubiii mopran "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

6. Hudopmanmonnas cucrema "EquHoe OKHO J0CTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexnus mu@poBeIX 00pa3oBaTEIbHBIX PECYPCOB http://school-
collection.edu.ru/ .

8. ®enepanpHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENBLHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoext ['ocynapcTBeHHOr0 MHCTUTYTA pyccKoro sizbika uMeHn A.C. [lymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHboOpMaMoHHbIH opTan "Pycckuii s3b1k" http://gramota.ru/;

11. Cnyx0a TeMaTU4eCKUX TOJIKOBBIX clloBapei http://www.glossary.ru/;

12. CnoBapu ¥ 3HIMKIONEIUH http://dic.academic.ru/;

13. OGpa3oBatenbHbIii moptan "Yueba" http://www.ucheba.com/;

14. 3akonomnpoekT "O6 obpazoBanuu B Poccuiickoit deaepannn". Bompocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/IbHbIe M HHPOPMALHMOHHbIE PECypPChI
KyoI'y:
1. Cpena MOIyIBRHOTO AUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru
2. ba3a yueOHBIX IIaHOB, y4eOHO-METOINYECKUX KOMIUIEKCOB, MyOIMKalui U
KoH(pepeHnwuit http://mschool.kubsu.ru/



https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

3. bubanorexa nndopMaoOHHBIX pecypcoB Kadeapbl HHGOPMAITOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DneKkTpoHHBIN apxuB NOKyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl MH)OPMAIMOHHBIX CHCTEM WU
TexHojoruii B oOpazoBanuun KyOI'Y u HayuHo-metoguueckoro sxypHana "LIIKOJIbBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. MerToanueckne yKazaHus 1Jisl 00y4alOIMXCcs 110 OCBOCHMIO AN CUMIIMHBI (MOLYJIs1)

VY4eOHbli TUIaH N0 AUCUUILIMHE «HUCIIEHHbIE METOJbI» MpEeAyCMaTpUBAET IPOBEICHHE
BHEAYAUTOPHOW CaMOCTOSITEIbHON paboThl CTyaeHTOB. OCHOBHAas IeNIb CaMOCTOSATEIHLHON
paboTHI CTYJEHTOB COCTOMT B 3aKPEIUICHWH, PACHIMPEHUH W YIIyOJIeHMH 3HaHWW Marepuania,
M3Yy4aeMOro Ha ayJAUTOPHBIX 3aHATHUAX, (POPMHUPOBAHNUU HABBIKOB MCCIIEI0BATENbCKOW pabOThI U
MOBBIIIEHUN 00pa30BATEIBHOTO YPOBHS CTYIAEHTOB 0€3 HEMOCPEICTBEHHOIO  Y4acTHs
npenojasatend. CamocrosiTenbHass paboTa CTYJEHTOB IO JUCUUIUIMHE BKIIIOYAET CIEIyIOIINe
BU/IbI JIEATEIBHOCTH:

— IpopabOTKy U aHAJIU3 JIEKLIMOHHOTO MaTepHuaa;
— H3y4eHHe yueOHOU JUTepaTyphl;
— mnouck uHpopMaiuu B cetd HTepHEeT Mo pa3IMyHbIM BOIIPOCaM;

— BBINIOJIHEHUE UHAUBUIYaHbIX 3aJJaHU;
paboTy ¢ BOmpocamu JUlsl CAMOIIPOBEPKH IO TEMaM Kypca;
MOATOTOBKY K 3a4€Ty.

Opranausanus nporecca CPC no nucnumivHe mpencTaBieHa B Tabaule.

No HanmenoBanue Copepanne CPC Kon-Bo dopma
paszzaena JacoB KOHTPOJIS
1 Beenenue. [IpopaboTka JEKIHOHHOTO MaTepHania. v
DJIeMEHTBI TEOPHH Wzydenue yueOHOI IuTEpATYPHI. 9
TOrpeIHoCTed BeinonHeHne NpaKTHIECKUX TOMAIIHUX
3aJjaHuil.
2 UYucnennsie Metons! |[IpopaboTka JTEKIMOHHOIO MaTepuaa. v
JIMHEHHOM anreOphl Wzyuenne yaebHOI UTEpATyPHI. 10
BeinonHeHne NpaKTUIECKUX JOMAIIHIX
3aJaHUM.
3 Pemenne IIpopaboTka JIEKIMOHHOTO MaTepHana. v
HEJIMHEHHBIX Wzyuenne yaebHOI IUTEpATyPHI. 10
YpaBHEHHii 1 cucTeM | BBIMOMTHEHHE PAKTHYECKHX JOMAIIHIX
3aJjaHuil.
4 [Tpubnmwkenne [IpopaboTka JIEKIIMOHHOTO MaTepHaa. y
GyHKUWTI. Wzydenne yaebHOI TUTEPATYPHI. 10
[NonnHOMUaIBEHAS BeimonHeHe TpaKTHIECKUX TOMAIITHIX
HMHTEPIIOJIALNS 3aJaHAM.
5 YucneHHoe [IpopaboTka JIeKIHOHHOTO MaTepHaa. A\
mudpepenmmpopanne |M3ydenne yaeOHOM IMTEPATYPEL.
U pellieHne BeinonHeHe TpaKTHIECKUX JOMAIIHUX 10
mubdepentmanprpx | 3AAAHUH.
YpaBHEHUI
_ _ _ 49 _

B ocBoeHHMM AMCUUIIIMHBI UHBAUAAMH U JTUIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJBIIOE 3HAYCHHE HMEeT HHAWBHyalbHas ydeOHas paboTa (KOHCYIbTAIlMH) —
JOTIOTHUTEIHHOE Pa3bsCHEHHE y4eOHOTO MaTepHaa.
NunuBuayanbHble KOHCYJABTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (PAKTOpPOM,
CHOCOOCTBYIONIUM MHIMBUIYATH3AIIMH O0YYeHUS U YCTAHOBIIEHUIO BOCIIMTATEIHHOTO KOHTAKTA


http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

MCXKIAY MNOperoJaBaTciicM U O6y‘-IaIOH_H/IMC$I HHBAJILJIOM WJIKA JIMOOM C OI'PaHUYCHHBIMU

BO3MOKHOCTSAMMU 3J0POBbA.

7. MaTepHaJIbHO-TEXHHYECKOE 00ecneyeHHe Mo TUCHHIInHE (MOTYJII0)

[To Bcem Buaam y4eOHOW JEATENBHOCTM B paMKaxX JUCHUIUIMHBI HCIIOIb3YIOTCS
ayJIUTOPUHU, KAaOMHETHI U J1abOpaTOpUHU, OCHAIICHHbIE HEOOXOAUMBIM CIEHIUATU3UPOBAHHBIM U

1a00paTOPHBIM 000PYIOBAHHEM.

HaunmenoBanue cnenuaibHBIX
TIOMEILIEHUI

OCHAIIEHHOCTD CIEIHAILHBIX
TTOMEIEHNH

HepequL JIMIOCH3UOHHOI'O
IMporpaMMHOro obecrneueHus

VYueGHble ayIUTOpUu JUIs
MIPOBEICHUS 3aHATUI JEKIIMOHHOTO
THITA

MeGenb: yueOHas MeOeb
TexHHUYeCKHE CPeACTBa 00 yUCHHS:

9KpaH, MPOEKTOpP, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus,
Matlab

Y4eOHbIC JUTST
MIPOBEICHUS 3aHATHUH
CEMHUHAPCKOr0 THIA, TPYIIOBLIX U
UHIUBUIYAIBHBIX ~ KOHCYJIBTAIUH,
TEKYIIETo KOHTPOJIS u
MIPOMEKYTOUHON aTTeCTalluU

ayIUTOpuu

MeGenb: yueOHas MeOelb
TexHHUYeCKHe CPeaCTBa 00 yUCHHS:

9KpaH, IPOEKTOp, HOYTOYK

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

VYueOHble ayTUTOPHH IS
TPOBEICHHS Ta00PATOPHBIX padboOT

Jlabopartopust uHPOPMALMOHHBIX U
ynpasisonmx cuctem 201H

JlaGopaTtopust 5KOHOMHYIECKOU
uHdopmaruku 202H

JlabGopaTopust ynpasieHus B
TexHu4Yeckux cucremax 207H

JlabGopaTopus opraHu3aIOHHO-
TEXHOJIOTUIECKOT0 00eCIeUeHHS
TOPrOBOM M MapKETHHI OBOM
nesrensHOCcTH 201 A

Mebenb: yaeOHas MeOesb

Texnuyeckue cpencTBa 00y4eHus:

9KpaH, IMPOEKTOp, KOMIBIOTEPHI,
HOYTOYKH

ObopynoBanue:

IIK, TepMuHanpHBIE CTAHLUH,
Ycunurens aBTOHOMHBIM
6ecrpoBOIHOM

TumoBoi KOMIUIEKT yaeOHOTO
obopynosanus "Teopus
ABTOMATHYECKOTO yIpaBIeHUs",

IIpe3enTanuu U rmiakaTel
Y cunmTenb aBTOHOMHBIN
OecrpoBOTHON ¢ MUKPO(POHOM

ITanens MHTEpaKTUBHAS,
Kondepenn-cucrema, Mukiep-
yeunutens, IlogaBurens
aKyCTHYECKOH 00paTHOU CBSI3H,
Hacrennblii TpOMKOTrOBOPUTEND,
Pammocucrema, Mukpodon Ha
rubkom nepxatene, MoHoomok HP,
HoxymenTt-kamepa, becipoBogHas
ToYKa focrymna, Cucrema
Buaeooroopaxernws, JKK manens,
Cruntep, MynbsTumenuiiHas

Microsoft Windows 8, 10,
Microsoft Office Professional Plus,
Matlab

Matlab

Microsoft Windows 8, 10,
Microsoft Office Professional Plus,
Matlab

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab




JlaGopaTopust 5KOHOMUKH 1
ynpasienus 212H

JlabopaTopus 6e3onmacHoCTH
)KusHeaesTensHoctu 105A

TpuOyHa Jiektop, Crcrema
BHJCOKOH(DepeHIcBs3n, [makaTe

Hpe3eHTaHI/II/I U IIJIaKaThl,

MHoro¢ yHKIIMOHATHHBIH
podeCcCHOHAIBHBIN BUICO
JICTEKTOp OAHKHOT ¥ IICHHBIX

Oymar,
Cuyerunku OaHKHOT,

WudpaxpacHslii 1eTeKTop 6aHKHOT
U IICHHBIX Oymar,

YHUBepCaJIbHBIN AETCKTOP OAHKHOT
U IICHHBIX OymMmar,

JleTexkTop MOMTUHHOCTH OAHKHOT,
SIIuK IeHEKHBIH,
[InaHieTHBI UMIIPUHTED,

Ycunureab aBTOHOMHBIN
OecripoBoTHOM

Jlabopatopusbie cTenapl, TumoBoi
KOMIIJIEKT Y4eOHOTO
obopynosanusi, CTeHIbI-
TpeHaxepsl, CTeHA-TUIaHILET,

TpeHakepHbI1 KOMILIEKC 110
MPUMEHEHHUIO IEPBUYHBIX CPEICTB
noxaporymenus, Kommiekc —
TPEHaXKep MO OKA3aHUIO MIEPBOI
JIOBpaueOHOI MTOMOIIH,

Pobot-Tpenaxep, Kommiekr
mi1akaTtoB, KoMIuiext
JIEMOHCTPAIMOHHBIX TTOCOOUIA,
KoMmruiekT ayuoBu3yaibHbIX
OCOOMIt

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

VYueGHble ayAUTOPHU TUIS
KypCOBOTO NPOEKTHPOBAHHS
(BBITTOJTHEHUS KyPCOBBIX paboT)

Meobenb: yuebnas medenb
TexHmyeckue cpeacTsa 0OydeHHs:

9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

Jlist

CaMOCTOSITEIbHON

paboThl  OOydaromMXxCs

MpeayCMOTPCHBIL IIOMCIICHU A,

YKOMIUIEKTOBAaHHbIE CIEIMATM3UPOBAHHON MeOelblo, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MO’KHOCTBIO MOJKIIIOUYEHUs K ceTu «/HTepHEeT» M olecrneyeHueM JI0CTyma B JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HanmenoBanue nomMenieHuii s
CaMOCTOSTETTFHON pabOTHI

OcCHaIIEHHOCTh ITOMEIEHUI I
CaMOCTOSITEITFHON paOOTHI

HCpC‘ICHL JIMIOCH3MOHHOI'O




00yJarommxcs

o0yJarormuxcs

MMporpaMMHOro obecrneueHus

[Momemenne st caMOCTOSITETBHON
paboTHI 00yJaroIXCsl (YUTATHHBIN
3an HaydaHoit 6nbnmorexn)

Mebenb: yaeOHas MeOenb

KoMmmnexkt  cnenuanu3upoBaHHON
MeOeTH: KOMITBIOTEPHBIC CTOJBI

O6opynoBanue: KOMIIBIOTEpHAS
TEXHUKA C TMOJKIIOYCHHEM K
nH()OpMALMOHHO-
KOMM YHHUKAIIHOHHOMN
«uTepHeT» W JOCTYIOM B
JNIEKTPOHHYIO  HWH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTesIbHON  OpraHM3alluH,
BeO-KaMephbl, KOMMYHHUKAIMOHHOE
o0opynoBaHue, OOCCIICUNBAOIIEE
JOCTYml K  CEeTH  HHTEpHeT
(mpoBoiHOE coelMHEeHue u
OecrpoBOIHOE  COCMMHEHHE M0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab

ITomerienue Jj19 caMOCTOSTEIbHOM
pabotsl oOy4aronmxcs (ayn.213 A,
218 A)

Mebenb: yaeOHas MeOesb

Kommiekt  cnenmanu3upoBaHHON
MeOenn: KOMITBIOTEPHBIE CTONBI

ObopynoBanue: KOMIBIOTEpHAs
TEeXHUKa C MOJKIIOYCHHEM K
nH()OpMALIMOHHO-
KOMM YHUKALIMOHHOM
«ntepuer» U poctymoM B
JNIEKTPOHHYIO  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTelbHON  OpraHM3aluy,
Be0O-KaMepbl, KOMMYHHKaIMOHHOE
obopynoBaHue, OOecIeYnBaIOIIEe
JOCTynl K  CEeTH  HHTEpHeT
(poBoHOE COeqUHEHNE "u
OecIpoBOIHOE ~ COENMHEHHE IO
texHomorun Wi-Fi)

CCTH

Microsoft Windows 8, 10,
Microsoft Office Professional Plus
Matlab




