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Mporpamma ancumnnvHbl "MaTtemaTnyeckoe MoaenMpoBaHme Ha OCHOBE CneunannanpoBaHHbIX naketos nporpamm”; 01.04.04
"MpuknagHas matematuka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnvHbl "MaTtemaTnyeckoe MoaenMpoBaHme Ha OCHOBE CneunannanpoBaHHbIX naketos nporpamm”; 01.04.04
"MpuknagHas matematuka”.

Mporpammy oucuunnmHel paspabotan(a)(v): ooueHT, O.H. (Npodbeccop) 3ansopHoB O.A. (kadbenpa BblHUCAUTENBHO
mMaTemaTuku, OTAeNneHme NpUKnagHon Matematmkm n nHgpopmatmkm), Oleg.Zadvornov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH paspabaTbiBaTb M pa3BMBaTh MateMaTN4ECKNe METOLbI MOLENMPOBaHMS!

06BEKTOB, MPOLLECCOB 1 CUCTEM B 06NACTV NPODECCUMOHANBHON NESTENbHOCTM

MK-3 CrnocobeH NPUMEHATb 3HaHWS U METOAbl AUCLMMANH €CTECTBEHHO-HAYYHOIO 1
MareMaTnyeckoro uuknia npyv npoBeneHumn HayyHbix UCCnenoBaHni, B TOM Ynucne
MareMaTn4yeckoro 1 KOMMNbIOTEPHOro MOAENMPOBAHUS U BbICOKOMPON3BOAMTENbHbIX
BbIYNCNEHNA

MnK-4 Pa3paboTka, oTnagka, pehakTopuHI MporpaMMHOro Koaa, 6as aaHHbIX,
MHCPOPMALIMOHHBIX PECYPCOB; MPOEKTUPOBAHME N MHTErPaLMs NPOrpPaMMHOro
obecneyeHns, ynpaeneHue npoektamm B obnactu UT

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

3HaTb OCHOBbI MaTEMaTN4YECKOro MoAeNMpoBaHus, YCNEHHbIX METOAOB PELWeHNs 3a4ay; MaTeMatnyecknii annapar,
npenHasHavyeHHbIn ons 06paboTku pesynbTaToB SMMUPUHECKOrO UCCENOBaHNS.

3HaTb npuembl, MeTopl, crocobbl hopManusauum 06 beKTOB, NPOLECCOB, SBNEHWA U peann3aumio nx Ha
KOMMblOTEpPe; AOCTOMHCTBA 1 HELOCTATKU Pa3nnyHbIX CnocoboB NpeLcTaBneHnst MOAeNein CUCTEM.

3HaTb BMAbl MOLEnel NpoLLEeCCOB 1 CUCTEM U UX KNnacCUdUKaLmio; MPUHLIMMLI MOAENNPOBaHNS;
3HaTb 53blKM NPOrpamMMmpoBaHns, GUBANOTEKUN N NaKeTbl NPOrpPamM.

3HaTb OCHOBbI ONCUUMINH eCTeCTBeHHOHay4HOro n matemaTtn4eckoro uukna, Mmetoabl 1 NpuUHUUNbI MateMaTnyeckoro,
KOMMNbKOTEPHOro MoaennpoBaHnsa U BbICOKONMPON3BOOANTENbHbIX BblYUCIIEHUIA, cpencrtea 1 MetTonbl Nony4eHns HOBbIX
Hay4HbIX 3HaHWN, crnocobbl 1 MeToAdbl aHann3a u o0b6obueHus NONy4EeHHbIX HAay4HbIX OAaHHbIX.

3HaTb MeToAbl ¥ MpuUeMbl pa3paboTku U 0TNAAKM NPOrPAMMHOIO KOAA; TEXHONOrMM NPOrpaMMMPOBaHUsI, CUHTaKCUC
BbIOPAHHOrO s13blka MPOrPaMMMPOBaHNsi, 0COBEHHOCTY MPOrPaMMIPOBAaHNSI HA 3TOM si3blke, CTaH4APTHbIE
61bnMoTeKMN S3blKa NPOrPaMMUPOBaHNS.

3HaTb TeopeTunyeckme ocHOBbI 1 6a30Bble cnocobbl NPoBepkn PpaboTocnoCoBHOCTU U pedpakTOpPVHra NPOrpaMMHOro
Koaa.

3HaTtb MeTo4bl M cpeacTBa pas3paboTki NporpamMMHOro obecneyeHns, NPOEKTMPOBAHNS NPOrPaMMHBIX MHTEPCPECOoB,
NPOeKTUPOBaHNs 6a3 AaHHbIX.

3HaTb OCHOBbI CUCTEMHOIO aOMUHUCTPUPOBaAHNSA U KOHQOUTYPALIMOHHOIO YNpaBneHus.

HonxeH ymeTb:
YMeTb NCMoNb30BaTbh MaTeMaTMYeCcKmii annapat Ans 06paboTkm pedynbTaToB 3MNMPUYECKOrO UCCNeA0BaHNS;
MCMONb30BaTh YACNEHHbIE METOAbI AN PELLEHNS 3aaady NpeaMeTHoN obnacTu.

YMeTb NPUMEHSATb METOLbI U TEXHONOTNM MAaTEMATUYECKOr0 MOAENNPOBAHUS UHADOPMALMOHHBIX U UMUTALMOHHBIX
MOZeneit; TO4HO 1 rPaMOTHO CTPOMTb MatemMaTmyeckme MoO4ENN N COBEPLLEHCTBOBATD UX.

YMeTb paspabatoiBath He0b6x0aMMoe nporpaMmHoe obecrnedeHue.

YMeTb NPUMEHSATb 3HAHNS €CTECTBEHHO-HAYYHOro N MaTeEMaTMYECKOro LMKna Npy npo-BeAEHNN Hay4HbIX
nccnenoBaHuii, NPOBOANTL MATEMATNYECKOE, KOMMBIOTEPHOE MOLENNPOBAHNE 1 BLICOKOMPON3BOANTENbHbIE
BbIYVCNIEHUS C NCMONb30BaHWEM crieuyanuanposaHHoro MO, nonyyate 1 o6pabdatbiBaTe MHHOPMALMIO N3 PA3NIUYHbIX
WCTOYHWKOB, BECTM CAMOCTOSTENBHO UM B COCTABE rPymnnbl HAYYHbIA MOMCK.

YMmeTb NPUMEHATb Bbl6paHHbIe A3bIKM NPOrpamMmMmnpoBaHns ons HanncaHud nporpaMMHOro Kona, nCnonb30BaTtb
BbI6paHHyt0 cpeny nporpamMmmnpoBaHns, BbiABNATb owmnbkn B NnporpamMmHOM Kooe; NpUMeHATb MeETOObl N NMPUEMbI
oTnagku nporpamMMHoOro Kkona.

YMeTb COCTaBNATb NNaH cLueHapus NpoBepkn paboTocnocoBHOCTY NPOrpPaMMHOro obecnedeHus.

YMeTb NPUMEHSITb OCHOBHbIE METOAbI M CPeACTBa NPOEKTMPOBAHNS NPOrpaMMHOro obecneyeHns, CTPYKTYP AaHHbIX,
6a3 [aHHbIX, MPOrPaMMHbIX UHTEPAIENCOB.

JlonxeH BnaneTb:
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Mporpamma ancumnnvHbl "MaTtemaTnyeckoe MoaenMpoBaHme Ha OCHOBE CneunannanpoBaHHbIX naketos nporpamm”; 01.04.04
"MpuknagHas matematuka”.

Bnapetb mateMaTn4eckmm annaparom ans O6pa6OTKI/I Pe3ynbTatoB SMMNNPNYECKOro nccnenoBaHms; YACNEeHHbIMU
MeToNaMun peleHnd 3anad Hpeﬂ,MeTHOIZ obnactu.

Bnanetb MeTogamm n TEXHONOrME MaTeMaTNyeckoro MOLENMpPOoBaHna NHOPMALIMOHHbBIX N UMUTALNOHHbIX mMogaenem;
HaBblkaMu paspa60TKV|, pa3BnTnA N coBeplieHCTBOBaAHNA MaTeMaTn4eCcKnx mMogenen.

Bnagnetb HaBbikamu pa3pa60TKv| HeobxoanMoro nporpamMmmHoOro obecrneyeHue.

BrageTb onbiTOM NPUMEHEHNS 3HAHWIA €CTECTBEHHO-HAYYHOIO M MaTEMaTUYECKOrO LMKNA, OMNbITOM MaTeMaTn4yeckoro,
KOMMbIOTEPHOr0 MOAENMPOBAHNS U MPOBELEHMNS BbICOKONPON3BOANTENbHBIX BHIMUCNEHNA C MCMONb30BAHNEM
cneuvanunsmposaHHoro MO, onbiToM aHanM3a 1 0606WeHNs Hay4HOW UHCPOPMALIMK, OMBbITOM HAYYHOrO Noucka U
NMPOBeAEHNS Hay4HbIX UCCNELOBAHMWIA.

Bnapetb onbiToM pa3pa60TK|/| nporpamMmHOro Koaa, HaeblkaMm aHanm3a n NpoBepPkKn NCXOOHOro nporpamMmMHOro Kkoaa,
OMbITOM NCMONb30BaHNSA A3bIKOB. IMeeT ﬂpaKTquCKMIZ OonbIT NpoBeAEeHUA NMPOBEPKN pa6OTOCI'|0006HOCTI/I
nporpamMmHOro obecneveHus CTaHOapTHOro snaa.

NmeeT npakTnuyeckuii onbiT pa3paboTtky npouenyp c60pky MOLynel 1 KOMMNOHEHT NPOrpaMMHOro obecneyeHuns,
WHTErpaummn NporpaMMHbIX MOAY/ER, HAaNMCaHHbIX HA OLHOM 1 TOM Xe S3blke NMPOrpaMMUPOBAHUS, OMbIT
NMPOEKTUPOBaHMS HEKOTOPbIX COCTABNSIOWMX NPOrPaMMHOro obecneyeHus.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOM BO

JaHHag oucumnnunHa (Mogynb) BktoveHa B pasaen "b1.B.06 OucuunnmHbl (Moaynm)" 0CHOBHOM NPOGOECCMOHANbHOW
obpasoBatenbHoii nporpammel 01.04.04 "MpuknagHas matematuka (Metoabl MaTeMaT4eckoro MoaenMpoBaHus)" n
OTHOCMKTCS K BapuaTMBHOW YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmeM Kosnim4yecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs

O6was Tpyn0EMKOCTb OUCLIMINAMHBI COCTABASET 7 3a4eTHbIX(ble) eauHuL(bl) Ha 252 yaca(oB).

KoHTakTHasi paboTa - 72 4aca(oB), B TOM Yncne nekuuu - 0 yaca(oB), npaktuyieckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 72 yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 180 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopMa NPOMEXYTOYHOro KOHTPOMS AMCLMMANHBI: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmnx yacos v BugoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AucUUNAnHe (MOOYNI0)

Bupgbl 1 yacbl KOHTaKTHOM paboThl, Camo-

MX TPYA0EMKOCTb (B Yacax) cToS-

N Paspenbl gucumniunHbl / Ce- [Nekuumn,llekunm| Npaktu- |Mpaktn-fla6opa-lla6opa-| T€Nb-
Moanyns MEeCTP| Bcero | B 3/1. | YeCKue [yeckue |[TOpHble |TOpHble| Has

copme [3aHATUSA, B 3an. [paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. Tema 1. Metogpl peweHns ypaBHEHUA
B 4YaCTHbIX NPOM3BOAHbIX. [1akeTbl NporpamMm
1. ansi peweHns OJ1Y. 1 0 0 0 0 9 0 18

Tema 2. Tema 2. YncneHHble MeToObl peweHns

2. |ypaBHEHNA B HACTHbIX MPOU3BOLHbIX. 1 0 0 0 0 9 0 18
3 lﬁ?ﬁo%lﬁ“x”if’eﬁ" SO CosTaRTIER 1 0 0 0 0 9 0 18
1 ot Tewa d Naermporpann a0 |0 | o [0 | o | o |
5 aasnmmemion ypasrerin 2 o | o | o | o | 7 [ o e
5 napaonmeqns ypaaen. 2l o | o] o | o | 7| oo
v Tema 7. [NakeTbl nporpamm ans > 0 0 0 0 8 0 2

" [annunTryeckux ypaBHeHMiA
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Mporpamma ancumnnvHbl "MaTtemaTnyeckoe MoaenMpoBaHme Ha OCHOBE CneunannanpoBaHHbIX naketos nporpamm”; 01.04.04

"MpuknagHas matematuka”.

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 8. Tema 8. NakeTbl Nporpamm ¢

8. [ncnonb3oBaHMeEM UTEPaLMOHHbIX METOLOB 2 0 0 0 0 7 0 22
Tema 9. Tema 9. [NakeTbl nporpamm ans

9. BOJIHOBOIO YpaBHEHUS. 2 0 0 0 0 / 0 22
MToro 0 0 0 0 72 0 180

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. Tema 1. MeToObl peLleHUs ypaBHEHUN B YaCTHbIX MPOM3BOAHbIX. [akeTbl nporpamm ons peweHus ONY.

B dpnauke, xummn, Guonorum, coumonornm notTpebHOCTb B HaCTHbIX NPON3BOAHbIX B YPABHEHUSX BO3HMKAET MPY NOMbITKE
onucatb AuMHamuky 60nbworo Yicna 6onee nnm MeHee 0MHAKOBbBIX ANCKPETHBIX 06EKTOB, BXOASWMX B HEKOTOPYHO
CUCTEMHYIO LIeNoCTHOCTb. ECnn KonnyecTBo Takmx AUCKPETHBIX 06EKTOM Mano, TO MOXHO 0B0MTUCE CUCTEMOIA
AndpdoepeHLmanbHbIX YPaBHEHWIA, B KOTOPOW Kax AbliA AUCKPETHbI 06EKT ONMCHIBAETCS CBOE MNOACUCTEMON
06bIKHOBEHHbIX AUEPEHUMANBHBIX YPaBHEHWA. TOUHbIE METOAbI PeWeHNs. ABTOMOLENbHbIE PEWEHUS. YACTEHHBIE
mMeToAbl. 3HaKOMCTBO C nakeTamu nporpamm ans pewenns OLY. MakeT nporpamMm ons aHanMTUYECKOro pewweHns
ypaBHeHWsi TENNOMNPOBOLHOCTY, MPEACTABNEHHOrO B BUAE KOHEYHOrO OTpe3ka 6eckoHeuHoro psaa. MNporpamma
n3obpaxeHuns berywei BofHbl KBA3WIUHERHOMO YPaBHEHWUS TENNONPOBOAHOCTM.

Tema 2. Tema 2. YUucneHHble MeToObl peLeHNs ypaBHEHUN B YaCTHbIX MPOU3BOOHbIX.

HenuHeliHble ypaBHEHWS B YAaCTHbBIX NMPOM3BOLHbIX C KO3(PMMLMEHTAMM NOCTATOYHO OBIWEro BUAA, a TaKXe YpaBHEHWS B
obnactsix 0ocTaTo4yHO 0bLlWei hopMbl 0ObIYHO HE yOAeTCS PelWnTb aHANUTUYECKM NN aBTOMOLENbHBIM METOLAMU.
OCHOBHbIM METOL,OM UX PELEHNS ABASIOTCS YNCNEHHbIE METOMbI, CPEAM KOTOPbIX Hanbonee 4acTo UCMONb3yeMbIM
ABNSIETCSA Pa3HOCTHbIN MeToA. [1akeT nporpamm Ans peweHns ypasHeHNs TENNONPOBOAHOCTA C PaspbiBHbIM
KO3(ppULIMEeHTOM TENNONPOBOAHOCTU.

Tewma 3. Tema 3. MeToabl cocTaBneHUsi pa3HOCTHbIX CXEM.

Paznnuatot Tpy MeTona NOCTPOEHNS PA3HOCTHBIX CXEM HA 3a4aHHOM WabnoHe: - MeTon PasHOCTHOW annpokcumaumm; -
WHTErpO-UHTEPNONSLMOHHbIA METOL; - METOA HEOMPELENEHHbIX KOS(PULIMEHTOB.

AnnpokcmMaumns pa3HOCTHbIX CXEM. YCTOMYMBOCTb PA3HOCTHbIX CXeM. JIoCTaTO4YHbIN NPU3HaK paBHOMEPHOM
ycTo4mnBOCTU. B TEOPUM PA3HOCTHBIX CXEM paccMaTprBaETCsl HECKONbKO cnocoboB UccnenoBaHns YCTONYNBOCTH: -
NPUHLMM MakCUMyMa; - METOL, Pa3feNeHnst MePeEMEHHbIX; - METOL ONepaTopHbIX HepaBeHCTB 1 Ap. CxoanMoCTb
Pa3HOCTHbIX cxeM. [1akeTbl NporpamM A5 pacCMOTPEHUS NpUMepa HEYCTONYMBOM Pa3HOCTHOM CXeMbl AN 3a4a4un
Koww.

Tema 4. Tema 4. MNMakeTbl NporpamMm Ajsi ypaBHeHUsi nepeHoca.

Pa3HOCTHbIE CXeMbl pelleHns cMellaHHol 3aaa4un Kown. YeTbipe wabnoHa cxembl 6eryuiero cyeta. MorpewHocTb
annpokcuMaumu. YctoinumeocTb. [eoMeTpryeckas nHTepnpeTauust yctoinumBocTu. [akeT nporpamMm 4nisi YACNEHHOro
pelieHnsl ypaBHeHNs nepeHoca. SIBHO-HesiBHas cxema. [akeT nporpaMm ansi cpaBHEHWs! SBHO-HESBHOW CXEMbI NS
pelueHnst ypaBHeHNs nepeHoca ¢ 6e3yCcnoBHO yCTo4MBOI cxeMoit. CxeMa 6e3 wabnoHa. MakeT nporpamm ans
TECTUPOBaHUs cxeMbl 6e3 WabnoHa Ans YACNEHHOro pelleHnsl ypaBHEeHNs NepeHoca.

Tema 5. Tema 5. MakeTbl NporpamMmm Onsi KBa3WINHENHbIX ypaBHEHUN

Mpwn pelweHn NMHERHOTo ypaBHEHUS MepeHoca paspbiBbl B PELIEHUSX NOSIBASIOTCS B CBA3W C pa3pbiBamy nnbo B
HayanbHbIX, MO0 B rpaHUYHbIX YCNOBUSIX. B KBA3MNMHENHBIX YPaBHEHMSIX axe Npv Hanu4uy rnafkocT B HaYanbHbIX U
rPaHNYHbIX YCIOBUSIX PELUeHWsl MOTYT CTaTb pa3pbiBHbIMU. HeTbipe Tvna HavyanbHbiX AaHHbIX. [akeTbl nporpamm ans
CPaBHEHWS PAa3HOCTHbBIX CXEM ANt YPABHEHUS C NCEBAOBA3KOCTbIO HA NpMMeEpe AUHaMVK 06pa3oBaHns yoapHOM
BO/IHbI. KOHCepBaTuBHbIE cxeMbl. [akeTbl MporpamMm Asisi cpaBHEHWs! Pa3HOCTHBIX KOHCEPBaTMBHBIX CXEM Ha NpuMepe
ONHaMVK1 06pa30BaHuns yapHOA BOMHbI.

Tema 6. Tema 6. MakeTbl NporpamMm Ansi napabonmyeckux ypaBHeHUM.

LlecTMTOYEYHbII WIABNOH pa3HOCTHOIZ CXeMbl. AI'II'IpOKCI/IMaLlI/II/I. Yuncto HesiBHas cxema. CI/IMMeTpI/I‘-IHaﬂ cxema.
YcTOM4YMBOCTb NO HaYanbHbIM OAHHLIM ncenenyetcsa Metonom pasneneHns nepemMeHHbIX. MakeThbl nporpamm ans
TeCTnpoBaHua Kputepus YCTOMHMBOCTM ans Havmquem CXeMbl YNCNEHHOro pelweHnsa ypaBHeHn4a TennonpoBoOHOCTN.
KBasunnuHenHble YpaBHEHUA. MakeTobl nporpamm ong peweHuns KBa3UNHENHOrO YpaBHEHNA TenNonpoBOAHOCTN C
NCTOYHNKOM C NOMOLLbIO paSHOCTHOIZ CXEMbl. MHoromepHoe ypaBHeHMe. OKOHOMMYHbIE cxeMbl. MakeTbl nporpamm ans
pelweHnsa nsyMepHoOro ypaBHeHns TenionpoBogHOCTU C NCTOYHMKOM cneunasibHOro snaa ¢ nomMoLlbio
npo,uoano-nonepequM pa3HOCTHOI7I CXEMbl. ﬂOKaﬂbHO-O,D,HOMeprIIZ meton. MakeTbl nporpamm gns pacderta
OBYMEPHOro ypaBHeHUA TenionposogHOCTA MO J'IOKaJ'IbHO-O,EI.HOMepHOIZ pa3HOCTHOI71 cxeme.

Tema 7. NakeTbl Nporpamm Ans 3MUNTUYECKUX YpPaBHEHUIA

EKTPOHHEB H
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SNNMNTNYECKME YPaBHEHUS Kak CTalMOHaPHbIE pelleHsl 3BOMIOLMOHHBIX 3aaay. NakeTbl nporpamm Ans peleHus
LBYMEPHOr0 YpaBHEHNWS TEMNONPOBOLHOCTA C NMOMOLLbIO MPOAOIbHO- NONEPEYHO cxeMbl. Beibop onTuMansHoro wara no
BpeMeHu. MNakeTbl NporpaMm Ansi NOCTPOEHUS TPEXMEPHOI0 NPOOMNIA MHOXIMTENS POCTa FrapMOHVK MpY Nepexoae co
CNOSi Ha CNoi B NPOLONbHO-MOMNEPEYHON CXeMe Ansi AByMepHOM 3aaauun Juprxne B npsiMoyronbHuke. MakeTsl nporpamMm
LNS YUCTIEHHOTO OMNpeneneHns BeNMYUHbI ONTUMAaNbHOrO Wara rno BpeMeHu B MPOLECCEe PELIeHUs ABYMEPHOro
ypaBHeHVsl TeNNONPOBOAHOCTY C MOMOLLbIO NPOAONbHO-MONEPEYHO cxeMbl. Yebbiwesckuii Habop waros. MakeTo
nporpamm Lns OLEHKU Ka4ecTBa CXOAMMOCTY B CXEME Ha YCTaHOBNEHME NpY creumanbHoM Beibope
nocnenoeaTenbHOCTM Wwaros Yeboiwesa. Mpsimble MeTonbl peweHunsi. BuicTpoe npeobpasosaHue Pypbe. MakeTs
nporpamm ans 3agadqun Jupuxie Ha NpsMOyroNibHKE METoLoM BbicTporo npeobpasosaHunst Dypbe.

Tema 8. Tema 8. MNakeTbl Nporpamm ¢ UCNONIb30BaHMEM UTEPALMOHHBIX METOA0B

MakeTbl NPOrpaMM C MCMoNb30BaHMEM UTEPALIMOHHBIX METOLOB. VTepaunoHHbii MeTon Skobu. MNakeTbl nporpamm ans
YMCNEHHOIO PEeLleHNsI ABYMEPHOro //IMNTUYECKOro YPaBHEHUS NTePaLVOHHBIM METOLOM SKobu.
MonepeMeHHO-TpeyronbHas cxema pelenuns 3agaqv Oupuxne. MNakeTtel NporpaMm YYCNEHHOrO peLeHns 3aaaqu
Lunpvixne nonepemMeHHo-TPeyronbHbIM CrocoboM.

Tema 9. Tema 9. MakeTbl NporpamMM Osi BONIHOBOrO YpaBHEHUS.

Cxema "kpect". MNakeTbl NporpamMm 4ns peleHns BONHOBOIO ypaBHEHUS C MOMOLLBIO CXeMbl "kpecT". HesBHas cxema.
MakeTbl NporpamMm ans peLeHUs BOTHOBOMO YPaBHEHMNS C MOMOLLbIO HESBHOM CXeMbl. Havnyywas KoHcepBaTUBHas
cxema. [akeTbl Nporpamm Ons pelweHnst BOMHOBOIO ypaBHEHWS C MOMOLLbIO Hauny4len KOHCEePBATUBHON CXEMbI.
[ByxcnonHas akyctudeckas cxema. [lakeTbl nporpamMm Afs YUCNEHHOrO peleHns 3a8adm akyCTUKM C NOMOLLbIO
pPas3HOCTHOM cxeMbl. MHOroMepHble cxeMbl. [akeTbl porpamMm Ans peweHns ABYMEPHOro BOSTHOBOMO YPaBHEHUS C
MOMOLLbIO SIBHOW CXeMbl "KpecT" . DakTopm30BaHHble cXeMbl. AnnpokcuMaums. YcTonymeocTb. BesycnosHas
cxoamMocTb. lMakeTbl Nporpamm ons peweHns 4ByMepHOro BOMTHOBOMO YPaBHEHUS C NMOMOLLbIO (DaKTOPM30BaHHOM
CXEMbl.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHYI0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocylecTBieHNs 0bpasoBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHMcTEpCTBa Hayku 1 Bbicwero obpasoBaHus Poccuiickoin ®enepauun ot 6 anpenst 2021 rona Ne245)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm No14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNAMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPeLCTB BK/loYaeT OLEeHOYHble
CpeLcTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNAHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNSA CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUpPYyEMbIM pe3yfibTataM, 3anaHns pas3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

MATLAB Documentation - https://www.mathworks.com/help/matlab/

MNMopTtan matemaTnyeckmx NHTepHeT-pecypcos - http://www.math.ru/

lMopTan MmateMaTnYeCcKnx NHTEPHET-pecypcos - hitp://www.allmath.com/
lMopTan pecypcoB No eCTECTBEHHO-HAY4YHbIM AucumnavHam - http://en.edu.ru/
Caiit obpasoBaTenbHbIX pECypCcoB Mo MaTeMaTuke - http://www.exponenta.ru/

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nabopatopHble| M3yyeHre kypca nogpasyMeBaeT He TONbKO OBNAAEHNE TEOPETUYECKM MATEPUANOM, HO 1

paboTbl nony4yeHne NpakTMYeckux HaBbIKOB Ans 6onee rnybokoro NOHMMaHWs Pa3fenos LUCUMNANHBI NPU
BbINOMHEHNM nabopaTopHoit paboTbl. OueHMBaKOTCS BNafeHe Matepranom no teme paboThbl,
aHanuTUYeCKme crnocobHOCTU, BNafeHNe METOOAMM, YMEHUS N HABbIKW, HEOBX0ANMbIE NS
BbINOJIHEHNS 3a0aHNIA.

camocTos- | CamocTosiTenbHas paboTa obydarowmxcs BKNoYaeT TEOPETUHECKYO NOArOTOBKY 0byyarowmxcs no

TenbHasl TeMam 1M3y4yaemor AUCLUMNIUHBI, N3y4eHUe OCHOBHOW U [OMOMHUTENbHOM y4ebHO nuTepaTypbl 1

pabota 3HaKOMCTBO CO CMeunan“3mpoBaHHbIMUA NPOrpaMMHbIMU NpoaykTamMu. CamocTosiTenbHas pabota ¢
nMTepaTypoi oopMMpyeT CrocobHOCTb aHanM3npPoBaTh TEOPETMHECKUE 1 NPAKTUYECKME NPOBNeMbI,
yMEHUE 1CNoNb30BaTb ECTECTBEHHO-HAYYHbIE CBEAEHNS HA NMPAKTVKE B PA3NNYHbIX BUAAX
MPOgECCMOHANBHOM 1 coumanbHon festenbHocTu. CamocTosiTenbHas paboTta noMoraeT oBnafeHuo
KYNbTYpPOW MbILWIEHUS, CMOCOBHOCTHIO B MUCbMEHHOW U YCTHOM Peymn NormyYecky nocnenoBaTensHo
POpMyMpPOBaTh 1 0GOPMIISITE Pe3ynbTaThl paboTbl, 06ecneymBaeT OOPMUPOBAHE CUCTEMHOMO
noAxona K aHanmay Hay4Hou MHopMaumm, BOCNPUSITUIO MHHOBALIMIA, POPMMPYET CNOCOBHOCTD K
CaMOCOBEPLIEHCTBOBAHUIO 1 camopeanvaauum.

3aver Mpun noaroToBke Kk coave 3a4eta Becb 06beM paboTbl pekoMeHAYeTCs pacnpenensitb PaBHOMEPHO MO
LHSIM, OTBEAEHHbIM L5l NOArOTOBKU K 3a4eTy, KOHTPONNPOBATb KaXAbll AeHb BbINONHEHUS paboThl.
Nyywe, ecnn MOXHO NePEBLINONHUTL NiaH. Toraa Bcerpa bynet peseps BpeMeHn. Kpome mateprana
3aHATUI peKOMeHAayeTCa NCNoNb30BaTh MaTepuanbl U3 Cnncka peKoMeH4oBaHHOW nuTepaTypbl

10. NMepeyeHb MHOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLECTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunianHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTOJb3YEMbIX NMPU OCYLLECTBAEHM 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTeNnbHOro
npotecca no gucuunanHe (Moayo)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.04.04
"MpuknagHas matematuka" n MmarmcTepckom nporpamme "MeTtoabl MateMaTnyeckoro MogennupoBaHms”.
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Mporpamma ancumnnvHbl "MaTtemaTnyeckoe MoaenMpoBaHme Ha OCHOBE CneunannanpoBaHHbIX naketos nporpamm”; 01.04.04
"MpuknagHas matematuka”.

lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.06 Maremarn4eckoe MoaenmpoBaHne Ha 0CHOBE
crneunann3npoBaHHbIX NaKkeTos rporpamMm

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka
Mpodomnb noaroTosku: MeToabl MAaTEMaTU4ECKOr0 MOAENNPOBaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1.Baxeanos, H. C. YncneHHbie meToapl : y4ebHuk / H. C. Baxeanos, H. M. Xugkos, I'. M. Kobenbkos. - 9-e nsga. - Mocksa :
Nabopatopus 3HaHwiA, 2020. - 636 ¢. - ISBN 978-5-00101-836-0.9- TekCT®: aNeKTPOHHbIN®// J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/126099 (nata obpaweHus: 16.12.2021). - Pexum
JocTyna: s aBTopua. Nonb30oBaTeneil.

2. MnoxoTHrkoB, K.9. MeToabl pa3paboTkm MateMaTUieCcKnx MoLenel U BolYUCINTENbHbIA SKcnepuMeHT Ha 6a3e nakeTa
Matlab : kypc nekuwmii / K.9. MnoxoTtHukos. - M. : COJIOH-Ip., 2017. - 628 c. - (Bubnuoteka ctyneHta). - ISBN
978-5-91359-211-8. - TekcT : anekTpoHHbIi. - URL: https:/znanium.com/catalog/product/1015051 (pata obpalieHus:
16.12.2021). - Pexxum goctyna: no no4anucke.

3.Yukypos, H. . MogenupoBaHue cuctem n npoueccos: YuebHoe nocobue / H.I". Yukypos. - M.: UL PUOP: HAL
NHoppa-M, 2019. - 398 c.:- (Bbicwee obpasoBaHmne: bakanaBpwar). - ISBN 978-5-369-01167-6. - TeKCT : aNE€KTPOHHbIIA. -
URL.: https://znanium.com/catalog/product/1010810 (nata obpaweHuns: 16.12.2021). - Pexxum goctyna: no nognmcke.

HdononHutenbHaa nuteparypa:

1. YnucneHHble MeTobl B ypaBHEHMSX MaTeMaTn4eckol dpuamnky : yiebHoe nocobue / M. I. MNMepcosa, ConoseinynkltO.I.,
L. B. BarvH [n gp.]. - HoBocubupcek : HITY, 2016. - 60 c. - ISBN 978-5-7782-2971-6.€- TeKCT®: 3n1eKTPOHHbIN®// IlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/118324 (nata obpaweHus: 16.12.2021). - Pexum
JocTyna: ons asTopma. nonb3osaTtenen.

2. Temam, P. MatemaTnyeckoe MooennpoBaHne B MeXaHUKe CroWHbIX cpen : ydebHoe nocobue / P. Temam, A.
MupaHsunb ; nepesog ¢ aHrnuiickoro M. O. ApywaHsiHa. - 4-e nag. - Mockea : Jlabopatopus 3HaHwit, 2021. - 323 c. -
ISBN 978-5-93208-542-4.€- TekCcT®: 3N1eKTPOHHbIN®// JlaHb : anekTpoHHo-6ubnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/166739 (nata obpaueHusi: 16.12.2021). - Pexum goctyna: onst aBTopma. nonb3oeaTenei.
3.Bornkos, E. A. YucneHHble MeTopl : y4ebHoe nocobue ons By3os / E. A. Bonkos. - 6-e nsg., ctep. - CaxkT-lNeTtepbypr :
NaHb, 2021. - 252 c. - ISBN 978-5-8114-7899-6.9- TekCT®: 3NeKTPOHHLI®// JlaHb : 3NeKTPOHHO-61BNMoTe4Has
cuctema. - URL: https://e.lanbook.com/book/167179 (nata obpauweHus: 16.12.2021). - Pexum goctyna: ons aBTopus.
nonb3oBarenen.
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Mporpamma ancumnnvHbl "MaTtemaTnyeckoe MoaenMpoBaHme Ha OCHOBE CneunannanpoBaHHbIX naketos nporpamm”; 01.04.04
"MpuknagHas matematuka”.

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.06 Maremarn4eckoe MoaenmpoBaHne Ha 0CHOBE
crneunann3npoBaHHbIX NaKkeTos rporpamMm

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 01.04.04 - [puknagHas matemartuka
Mpodomnb noaroToskn: MeToabl MaTEMaTU4ECKOro MOAENINPOBaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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