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Mporpamma ancumnnuHbl "Teopust MogenuposaHus n sudyanusauum B omamke"; 03.03.02 "duanka".

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 ancumnnuHbl "Teopust MogenuposaHus n sudyanusauum B omamke"; 03.03.02 "duanka".

Mporpammy omncuunnuHel paspabdotan(a)(n) Kytysos A.C. ; 3aBeaytowmii kadpenpoit, o.H. (npodgoeccop) MpownH KO.H.
(Kagpenpa Teopetuyeckoin pusnkm, Otoenenne gpusmkm), Yurii.Proshin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orik-8 CNOCOBHOCTBIO KPUTUYECKN NEPEeOCMbICINBATD HAKOMNEHHbIA OMNbIT, U3MEHSATL NPK

Heo6x0OMMOCTK HanpasneHne CBOEW 0eATenbHOCTN

MK-1 CNOCOBHOCTBLIO MCMONBb30BATL CNELNANU3NPOBaHHbIE 3HAHMS B 06nacTh omauky ans
0CBOEHUS NPOCOUNbHBLIX (PUINYECKMX AUCLUMANH

NnK-2 CMOCOBHOCTbIO NPOBOAMTbL Hay4Hble UCCNEA0BaHUS B M3BpaHHOI obnacTu
9KCMEPUMEHTANbHBIX W (UNN) TEOPETUYECKMX (PU3UYECKUX NCCNEeO0BaHUN C
MOMOLLBIO COBPEMEHHOI NPUBOPHOK 6asbl (B TOM YACHE CNOXHOr0 PU3NYECKOrO
060pynoBaHNSA) N MHPOPMALMOHHBIX TEXHONOMUIA C YYETOM OTEYECTBEHHOIO U
3apybexxHoro onbiTa

MK-4 CNOCOBHOCThIO NMPUMEHATb Ha NpakTUKe NPodPecCnoHanbHble 3HAHUA U YMEHUS,
NonyyeHHble MPY OCBOEHUM NPOPUNBbHBIX (PU3NYECKUX ANCUUNINH

Obyqarowmincsi, OCBOVBWNIA AUCLANAUHY (MOSY/b):
JonxeH 3HaTb:
OCHOBbI METOOB KOMMbIOTEPHOr0 MOAENNPOBAHNS 1 BUSyanu3aummn ois peweHns omsmyeckux 3anau

JonxeH ymeTb:

MCMob30BaTh METOAbI KOMMbIOTEPHOrO MOAENMPOBAHNS 1 BU3yanu3aunumn Ans peleHns ouanyeckmx 3anad 1
npencTaBneHus pe3ynbTaTos;

MPOBOANTL HAY4YHbIE UCCNENOBaHNS B N36paHHOM 06nacT aKCnepuMeHTanbHbIX 1 (M) TEOPETUYECKMX (DUNHECKIX
UCCNeLoBaHMWA C NMOMOLLBIO COBPEMEHHOW NPUBOPHOM 6a3bl (B TOM YMCIE CNOXHOr0 (OU3NYeckoro 06opynoBaHuns) u
VHPOPMALIMOHHBIX TEXHONOIUIA C Y4ETOM OTEYECTBEHHOIO 1 3apybexHoro onbita (MK-2);

NPUMEHSTb Ha NPakTUKe NPOgECCUOHANbHBIE 3HAHWNS U YMEHUS, NOJSTyYEHHbIE MPU OCBOEHUW NPOIUIbHBIX
domamyecknx gucumnnuH (MK-4)
HonxeH Bnagetb:

HaBblKaMy UCMOJb30BAHUSI OCHOBHbIX MaTeMaTMYeckx NakeToB A/ pelleHns (oU3NYecKux 3anay u npeactasneHns
pesynbTaTos;

Cneuvann3mpoBaHHbIMU 3HaHUAMK B 0611acTW OU3NKN 0SS OCBOEHNS NPOOUINbHBIX couandeckmx agucumnimi (MK-1)

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
K LanbHeweMy oby4yeHuto

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.3 ducumnnuHbl (Mogynmn)" OCHOBHON NPOheCCUOHANbHOW
obpazosatenbHol nporpammbl 03.03.02 "dursuka (He NPesyCMOTPEHO)" 1 OTHOCUTCS K SMCLMMNIMHAM MO BbiHOpY.
OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLax ¢ ykasaHmeM Kosim4yecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs

Ob6was Tpyn0EMKOCTb OUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 72 4aca(oB), B TOM Yucie nekuum - 36 yaca(os), npakTuyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 36 yaca(oB), KOHTPONb CaMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTositensHas paboTta - 36 4aca(os).
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Mporpamma ancumnnuHbl "Teopust MogenuposaHus n sudyanusauum B omamke"; 03.03.02 "duanka".

KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMMNHBIL: 3K3aMeH B 5 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucumnnuHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. MeTtogpl BU3yanusauuu B
pusnke. Busyanmsaums B s3bikax
NpOrpaMMMpoBaHNs N COBPEMEHHbIX
1.|Marematuyeckmx nakerax. 5 4 0 0 2
KomnbloTepHoe MmogenvposaHve B
PU3NKE: OCHOBHbIE MOHATUSA U
nprembl.

Tema 2. MatLab. IMpadpnyeckunin
WHTepenc nonb3oeartens. Hay4Has
2.|rpadomka n aHumMaums, OCHOBHbIE 5 0 0 12 8
npuembl n MeTodbl. MNporpamma
Plotter.

Tema 3. MogenvposaHuve n
BU3yannsauust HeNMHEenHbIX
pusnyecknx cuctem. dopmmposaHue
3.|cTpykTyp. CamoopraHusauums. 5 20 0 12 6
Budpypkaunn n xaoc. dpakrtansl B
dousuke. MNMpumepsi.

Tema 4. MogenmpoBaHne CNoXHbIX

4 |cvcTeM 1 HaHoKnacTepos. MoHsATHe 0
MeTo4aX MONEKYNSAPHOM OMHAMUKN.

Kneto4Hble aBTOMATHI.

Tema 5. CymmnpoBaHue no peleTke.
MpencTtaBneHne Hay4HbIX
5.|pe3ynbTaTtoB C NOMOLBKO Pa3INYHbIX 5 4 0 12 6
nakeToB. Mpn4YMHbI NOSBNEHNSA
OwWMBOK B YACNEHHBIX pacyeTax.

NToro 36 0 36 36

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)

Tema 1. MeTtoab! BM3yanusauum B husuke. Busyanuaauuﬂ B s3blKaX NporpaMmMmmpoBaHusl U COBpeMeHHbIX
mMaremMaTtnyeckux nakertax. KomnbroTepHoe MoaenupoBaHue B (PU3MKe: OCHOBHbIE MOHATUSA U NPUEMbI.

Buayanunsaums B Hayke, kak cnocob peweHns CnoxHolx 3anad. KomnbloTepHOE MOLENMPOBAHUE B (PU3UKE: YNCTIEHHDIN
SKCMEPUMEHT B 3a4a4ax MexaHvku, 3a1eKTPpoANHaMIKN, KBAHTOBOM MEXaHWKW 1N CTaTUCTUYECKON dom3nkn. OCHOBHbIE
MOHSATWSA, NPUEMBI, TUNUYHbIE Moaeny. COBpEMEHHbIE METObI BU3yann3aLunmn, MOAENMPOBaHNS N YACTEHHbIX PACYETOB.
MaTemaTnyeckumin nporpammHblin Komnneke MatlLab. MNMporpammuposaHve n susyanmsauns s MatLab.

Tema 2. MatLab. N'padouueckuin nHTepcpenc nonb3osarens. HayyHas rpacohuka v aHMMaLUUsA, OCHOBHbIE NMPUeMbl U
metopnbl. Mporpamma Plotter.

Haquaﬂ rpadgomka n aHMMauus, OCHOBHbIE NPUEMbl U METObI.

OcHoBHbIE NPVEMbI MPOrpaMMMpPoBaHNs 1 BbluMcieHuii B nakete Matlab. O63op BoamoxHocTel. OnepaTopbl U paboTa ¢
maccueamu. ['padouka. ['padpmnyeckmin nHTepgeric Nonb3oBaTens.

PeweHwne 3anay4 MmogenvposaHus. NporpaMMmpoBaHmne 1 cosaaHne aHMMMPOBAaHHbLIX rpadomyecknx CTpykTyp B MatLab.
I"padouyecknii MHTepdpeiic nonbaosatens B MatLab. Origin - 0630p 0CHOBHbIX BO3MOXHOCTER. DPUTTUHT B Origin.
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Tema 3. MopenupoBaHue U BU3yanusaunsa HenMHenHbIX ousnyeckux cuctem. dopmmposaHue CTPYKTyp.
CamoopraHusauusi. Bucpypkauum n xaoc. Ppakranbl B pusuke. MNpumepsbl.

MogenuposaHune HenvHeHbIX prusndecknx cuctem. Busyanmsaums peweHunii. @opmmrposaHmue CTPyKTyp.
CamoopraHunsaumns. dasosble guarpammbl. IHBaprnaHTHble TOpbl, NOHATME 0 TepeMe Konmoroposa-ApHonbaa-Mosepa.
OtobpaxeHue lMyaHkape (Ol1). YucneHHoe pelweHre oudpgepeHLmManbHbIX ypaBHEHNUI. YiCneHHbIe MeTOLbI
nHTerpnposaHus. NoctpoeHune Ol 1 noseneHne HeperynsipHon AMHaMrky B 3agade SHo-dunneca. Nokasarenu
NsinyHoea. Mogenb JlopeHua. budpypkauum n xaoc. OgHoMepHble U ABYMEpPHbIe ToYeYHble 0TobpaxeHus. KoHCTaHThI
DeiireHbayma. CueHapum pas3BUTUS Xaoca B HENMHENHBIX LUHAMUYECKMX CUCTEMAX.

DdpakTanbl B gousmke. MNoHsTue dppakTan. PasmepHocTe Xaycpopda. MpocTeiiune reoMeTpmyeckue, MTepaumnoHHble
ppakTanbl. PpakTansl B npupone. Busyanmaauus pasnnyHbix TUMOB opakTanos.

Tema 4. MopenumpoBaHue CNOXHbIX CUCTEM U HaHOKNacTepoB. MoHATUE 0 MeTOAAX MONEKYNISIPHON AVHAMUKM.
KneTtouyHble aBTOMATDI.

MogaenupoBaHmne CNoXHbIX CUCTEM N HAHOKNAcTepoB. [oHATME 0 MeTodax MONEKYNAPHON AnHaMmku. KnetouHble
aBTomarThbl. [ocTaHoBka 3apa4n. OcHoBHble anropuTMbl. Buayanusaums Ha MatlLab: pasbop npocTeiiiweit KneTo4HoM
ctparterun "XuaHb". TpexnapameTpnyecknii KneTo4Hblin asTomar Jlonyxosa-AnekcaHapoBa: pasnmyHble cueHapumm
pasBuntus - OT gerpagaumm 4o NpoCcTPaHCTBEHHO-BPEMEHHBIX CTPYKTYP.

Tewma 5. CYMMVIPOBaHVIe no pewleTtke. I'Ipe.uCTaBneHMe Hay4HbIX pe3y/ibTaTOB C MOMOLUbIO Pa3/INYHbIX NAaKeToB.
anI‘-IVIHbI NosiBNIeHUs1 OLUMOOK B YUCNIEHHbIX pacuyeTtax.

CymmunpoBaHue no peuwertke. MNMpsmoii meTon (9BbeHa). MeTton OBanbaa. lNoctosHHas ManenyHra.

MprynHbl NosiBNEHNS OWMOOK B YACNEHHbIX pacyeTax (Mpenen, YyBCTBUTENbHOCTb K UCXOLHbIM LAHHBIM,
nocnenoBaTenbHble NPUBINXEHUS, HEYCTONYMBOCTb anropuTMoB). BelumcneHne noctosHHon MagenyHra ons
KpWCTannoB Tvna NepoBCKMTA W WeenuTa metofamu OBbeHa 1 Oeanbaa. CpaBHeHME pesynbTaTos.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyaoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pasoBaTeNbHBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodpeccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

MogenvpoBaHve 1 BU3yanuaauunst HeNMHeHbIX AMHamMmyecknx cucteM. HYacte 1. TodeyHble oTobpaxeHus / HO.H.
MpowwH, M.A. Wakwnpos - http://kpfu.ru/portal/docs/F1367493855/Tochechnye.otobrazheniya.pdf

Ctpanuua no nabopatopHbiM paboTam (goueHT Kytyaos A.C.) - http://kpfu.ru/portal/docs/F1300831226/visualization.html
Crpanuua npodp. MpowwuHa KO.H - http://mrsej.kpfu.ru/pro/

YucneHHble MeToabl M MaT.Mo4enupoBaHune: JlekuMoHHbIn Mmatepran. [9nekTpoHHbIl pecypc] / O.H.MpowwH,
C.K.CaiikuH, P.I".OemunHoB - KazaHb, KDY, NHcTutyT dunankn, 2010. - 330 cnaiinos. -
http://mrsej.ksu.ru/pro/pdf_10/ChMMM_all_10.pdf

6. DOHA, OLEHOYHbIX CPeaCcTB MO AUCUUNIuHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucuunrninHe (Mo,u,ymo) BKNKOYaeT oLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWN, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolwas nHgpopmaums:
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

AnroputMmbl 1 MeToabl - http://algolist.manual.ru/

KotkuH I".J1., Yepkacckuin B.C. KomnbloTepHoe MogennposaHne prnanyeckmx npoLeccos ¢ ncnonb3osaHnem MATLAB.
HoBocubupck: HI'Y. 173 ¢., 2001. - http://www.phys.nsu.ru/cherk/main.pdf

O6pasoBaTenbHblii npoekT A.H. BapruHa - http://www.ph4s.ru/index.html

MpowwH, F0.H. YncneHHble MeToabl U MaT.MO4eNNPOBaHNE: JIEKLMOHHbIA Matepuran. [OnekTpoHHbIN pecypc] /
HO.H.MpowwuH, C.K.CaiiknH, P.I". OemnHos - KazaHb, KOY, UHcTUTyT ®dusukn, 2010. - 330 cnanpos. -
http://mrsej.kpfu.ru/pro/pdf_10/ChMMM_all_10.pdf

Caiit kadpeapbl TeopeTrnyeckoin gounamnkm KPY - http://portal . kpfu.ru/main_page?p_sub=5721

CrtpaHuua no npaktuke goueHta Kytyzosa A.C. - http://kpfu.ru/portal/docs/F1300831226/visualization.html
Crpanuua npodpeccopa MpownHa KO.H. - http:/mrsej.kpfu.ru/pro

OnekTpoHHas 6ubnuoteka Matlab.Exponent.ru - http://matlab.exponenta.ru/

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

CrpaHnua 6 13 10.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm Pa3zbop v ycBOeHMe NekLMOHHOro MaTtepuana. flocne Kax o nekummn cTyaeHTy cneayet
BHMMATENbHO MPOYMTaTh 1 Pa3obpaTb KOHCMEKT, NPu STOM:

- MoHATb 1 3aMOMHUTL BCE HOBbIE OnpeaeneHus.

- MoHsATb BCe MaTeMaTnyeckme BbiKnaaku U Nexaillme B UX OCHOBE (U3NYECKIEe NONOXEHUS U
JOnNylLeHNs; BOCMPOW3BECTU BCE BbIKNALKN CAMOCTOSATENbHO, HE MMSAS B KOHCMEKT.

- BbinonHWTL Mnu fodenarb BbiKNaakuW, KOTOpble NeKTop npeanucan caenatb CaMoCTOATENbHO (ecnu
TaKoBble UMEIoTCH).

- Ecnu nekTop npeanucan pasobpatb YacTb MaTepuana 6onee noapo6HO CaMOCTOATENBHO MO
[OCTYMHbIM MUCbMEHHbIM UK 3NIEKTPOHHbBIM NCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
caenartb.

- Mpy BOBHNKHOBEHUM KaKMX-NMB0 TPYOHOCTEN C NOHUMaHMEeM Mateprana peKoMeHayeTcs NonpocuThb
MOMOLLM Y CBOMX OJHOrPYNMHUKOB UM COKYPCHUKOB. TakXe MOXHO 06paTuTbCs 3a MOMOLLbIO K
nektopy. [N 8TOro MOXHO NIMYHO MOMAOWTY K Npenoaasarento, NMbo Hanucatb eMy SneKTPoHHOe
MMCbMO, CGIOPMYNIMPOBAB B HEM BO3HMKAOLLME BONPOCHI. K MMCbMY MOXHO NPUKPEnuTh Kakune-nméo
3/M1EKTPOHHbIE MaTepuanbl, CBS3aHHbIE C BO3HUKIIMMI BONPOCAMK, HAanpuMep, OTCKaHMPOBaHHbIe UK
CcgOTOrpadoMpPOBaHHbIE IMCTOYKM C PYKOMUCHLIMUA KOMMEHTaPMSIMUM, NOMETKaMu, Bbiknaakamu v T.n.

nabopatopHble| Monrotoeka k nabopatopHbiM pabotam. CTyaeHT 06513aH nepeq BbiNOHEHNEM KaX a0/

paboTbl nabopatopHoit paboTbl CAMOCTOSITENIbHO 03HAKOMMTLCS C TEOPETUHECKMM MaTepranom 1 rno ee
pesynbTatam nNpefoCcTaBUTb OTHET.
Mepen BoinonHeHeM nabopatopHoit paboTbl TpebyeTcs NonyynTb BapuaHT 3agaHus. Janee
HeobX0OMMO 03HAKOMUTbCS C 3adaHvneM. BoinonHeHne nabopaTopHoi paboTbl cnenyeTt Havatb ¢
N3YyYeHNs TEOPETUYECKMX CBEAEHWA. Pe3ynbtaThl paboThl HE0OX0AMMO OCHOPMUTL B BUAE OTYETA.
NabopaTopHas paboTa cunTaeTcs BbIMOMHEHHOW, ECNM NPENOCTABNEH OTYET O pe3ybTatax
BbINOMHEHNS 3a4aHNs U NPOBEAEHA 3alLMTa NPOAENAHHOR PaboThbl.
3awmTta nposoAnTCA B ABa Tana:
1) OeMoHCTpUpyoTCS pesynbTathl BbINONHEHWS 3a8aHus. B cnyyae nabopaTtopHoli paboTol,
npeLycMaTtpuvBarollein paspaboTky NPOrpamMMHOro NPUAOXKEHNS NMpPW NOMOLLM TECTOBOIO NpuMepa
[OKa3bIBAETCS, YTO pe3ynbTar, Nony4YaeMblil NPy BbINONHEHUU NPOrPaMMbl NPaBUbHbIN.
2) HeobxoavMo 0TBETUTH HA Psif BONPOCOB NPENnoLaBaTens, KOTopble [OMXHbI MPOSICHUTL CTENEHD
CaMOCTOSATENBHOCTY U NOHUMAHUS BbINOMHEHWS LAHHON paboThbl.
BapwvaHT 3afaHus BbloAeTCs NpernoaasaTteneM, NpoBoasLMM nabopaTopHbIe 3aHATUS, OH Xe
npuHMMaeT nabopatopHyto paboty. Kaxnas nabopatopHasi paboTa oLeHVBaeTCs onpeneneHHbIM
KOnM4yecTBOM 6annoB B COOTBETCTBMU C PErNaMeHTOM HBannbHO-peNTUHIOBOM CUCTEMbI
Kaxablii oT4eT gonxeH cogepxartb: 1. 3aronosok nabopartopHoli paboTbl (Ha3BaHWe U Lefnb paboThbl).
2. 3apaHue k nabopatopHoii pabote. 3. KpaTtkme TeopeTmyeckue ceeneHus. 4. Onucanue
nocnefoBaTenbHOCTU LEACTBUMA, NPON3BELEHHbIX NPV BbINOMHEHUN paboThl (x04 paboTsl). 5.
Pe3ynbTaThl BoINONAHEHNS NabopaTopHOi paboThl (B SNEKTPOHHOM BapuvaHTe Unv pacneyaTaHHble).

KpaliHe xenatensHo, caenaTb Bce 3ana4yun. B obpaTtHoM cnyyae, TpyaHo Byaet paccymTbiBaTb Ha
BbICOKYIO OLIEHKY.

KOMI'Ib}OTeprIe 3a4aHunsa 3aC4nTbIBaAKOTCA MO I'IOJ'IHOI7I, eCcnn OHKM caenaHbl CaMOCTOATENIbHO U
oTpabatbiBaloT 6e3 3aMeyaHuii Ha KOMMbloTepax npenoaasaTtersi.

CaMOCTOSA- CamocTosiTensHoe n3yvyeHune 4actm martepumana. Ecnu vactb y‘-I66HOFO martepunana oteeneHa Ha
TenbHas CaMOCTOATENNIbHOE N3y4eHune, T0 Heobxo0anMo NPUCTYNNTb K 3TOMY HE3aMeoNnnTe/bHO NocC/e yKa3aHns
pa60Ta npenogaesaresid un OCBOUTb Matepuran B 0TBeneHHble UM CPOKWN. MaTepman cnenyet ndydntb no

OOCTYNHbIM MNCbMEHHbIM U 3NEKTPOHHbLIM MCTOYHNKAM, O KOTOPbIX coobumT npenonasartenb, K

MHpopMaLa 0 KOTOPbIX COOEPXUTCA B yl-le6HOM nnaHe.

BOHYCbI 0aloTCH 3a BbIXOL K [OCKE C NIEKLMOHHOM TEMON, 32 aKTUBHOCTb, 3a HaX0XOeHne one4yarok B
MeTogunyke , 3a xopouwune GUI k 3apayam nekTopa, 0Cc0bO€eHHO K 3aa4e No KNeTOYHbIM aBToMaTam

3K3ameH O6yuatowunitcs No MaTepmanam neKkUmii, OCHOBHOM 1 AOMNONHWUTENbHOW NUTEPATYPbl LONXEH
BCECTOPOHHE U CUCTEMATUYECKM N3YHNTb BOMPOCHI, BEIHOCMMbIE HA 9k3aMeH. OH Takxe 0653aH
N3y4nTb Y4EeBHO-MPOrpamMMHbI Matepuan 1 yMeTb CBOBOLHO BbIMOMHSATD 3a4aHNsl, MPELYCMOTPEHHbIE
NporpamMmmoi, yCBOUTb B3aUMOCBS3b OCHOBHbIX MOHATUI OUCLUMUMINHBI B UX 3HAYEHUN 014
npuobpeTaemoii Npocheccum, NPOSBUTL TBOPYECKME CMIOCOBHOCTU B MOHUMAHUM, N3NOXEHNN 1
MCMoNb30BaHNM y4ebHO-NPOrpaMMHOro Matepmana.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MarepuranbHo-TexHU4eckoe obecneveHme obpasoBaTenbHOro NpoLecca no AnucumnanHe (Moaynio) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep 1 npuHTEp 4N pacnedatku pa3naToyHbix MaTepranos.

MynbTMeouiiHas ayautopusi.

KomnbloTepHbIli knacc.

CneumnanusmpoBaHHas nabopatopusi.

12, Cpeﬂ,CTBa apgantauumv npenogasaHus oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOMb30BaTENEN;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MO>XHO NpencTaBnTb B pas3yin4yHbIX Bnaoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTepun Ka4yecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnsa KOHTEHTOM C KnaBmnartypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHPOPMaLUMIO U3 PasHbIX NCTOYHVIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NoNMyyYani MHOPMALIMIO BU3YallbHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeAcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMAMHON, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE OMCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Bydarolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS] BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOAENCTBUS BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHust, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3alMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npoanonxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BOSMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAauu 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBbHOCTN MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yuyebHbiM nnaHom no HanpasneHuto 03.03.02
"®unznka" n npodono NOAroTOBKM "HE NPenyCMOTPEHO".
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1. N6parumos, .M. OCHOBbI KOMMbIOTEPHOrO MOOENMPOBAHMS HAHOCUCTEM [SNEKTPOHHBIN pecypc] : y4ebHoe nocobue /
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.03.02 - dusuka

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHuua 10 ns 10.




