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Mporpamma ancumnnnHbl "MaTtemaTnyeckme Mmogenu B ectecTBeHHbIx Haykax"; 09.03.02 "VIHdopMaLUOHHbIE CUCTEMBI U TEXHONOrUK'".

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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Mporpammy omcuunnuHebl paspabotan(a)(vn) 3asenyowmii kagoenpoi, K.H. (noueHT) ManumaHos A.d. (kadhenpa
6UNMHrBaNbHOMO M LMOPOBOro 06pasoBaHus, Beiclas wkona HauMoHanbHOM KynbTypbl U 0bpasoBaHus uM. Mabaynnb
Tykas), Anis.Galimjanoff@kpfu.ru ; npogeccop, a.H. (npodeccop) Cynenmanos [.1. (Kadenpa nHgopmaLoHHbIX
cucTeM, oTaeneHne oyHaaMeHTanbHON NHGOPMATUKN U UHGDOPMALMOHHBIX TexHonoruit), Djavdet. Suleymanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OK-10 CnocobHOCTb K MUCbMEHHOM, YCTHOW U NEKTPOHHOM KOMMYHUKaLUK Ha

rocynapcTBeHHOM A3blke U HeobxoOnMoe 3HaHue MHOCTPAHHOrIo A3blka

OK-11 BnaneHvem cpencteaMm CaMoOCTOSATENBHOMO, METOAMYECKN MPaBUIbHOMO
NCNONb30BaHMSA METOOOB (PU3NYECKOrO BOCMIUTAHUS U YKPENNeHUs 300PO0Bbs, rOTOB
K LOCTUXEHMIO OOMIXHOMO YPOBHSA PU3NYECKON NOAroTOBIEHHOCTU Ong
obecneyeHns NONHOLEHHO coumanbHO 1 NPOGECCUOHANBHOM AEATENBHOCTH

OK-3 CnocobHOCTb HAaXOANTb OPraHV3aLMOHHO YNPaBNEHYECKUE PELLEHS B
HecTaHOapTHbIX CUTYaUMsaX Y FOTOBHOCTb HECTU 3a HUX OTBETCTBEHHOCTb

Orik-2 CnocobHOCTb NCMNONb30BaTh OCHOBHbIE 3aKOHbI eCTeCTBeHHOHAay4HbIX AuCUUniInH B
ﬂpO(*)eCCMOHaﬂbHOIZ OeAaATeNbHOCTU, NPUMEHATb MeTOdbl MaTEMATUYECKOro aHanmaa
N MOoOennpoBaHUA, TeopeTnyeckoro n aKcnepmnMeHTanbHOro nccnenosaHuA

Obyqarowmitcs, OCBOVBWNIA AUCLUNAUHY (MOSY/b):
JonxeH 3HaTb:

OCHOBHbIE MOHSATM MOAENVPOBaHNS, NPo6NeMbl UICNONb30BaHNS MaTeMaTUYeckux Moaenei B MexaHuke, bronoruu,
XVIMUW;

JlonxeH ymeThb:

NPVUMEHSITb MOAENUPYIOLWME NPOrpPaMMbl, MOAENNPOBATb oM3nyeckue, Xummnyieckne, bmonorndeckre NpoLeccol.
JlonxeH BnageTb:

OCHOBaMu MaTeMaTU4YECKOro MOLENMPOBAHUS;

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

MCNonb30BaHUs MaTeMaTUYecKnx Moaeneli B NpogoeccrMoHanbHOn 0eaTenbHOCTH

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.1B.8 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpasoBatenbHoli nporpammel 09.03.02 "MHdopMaUNOHHbIE cUCTEMbI 1 TexHonorun (MHopMaLMOHHbBIE CUCTEMBI B
obpaszoBaHMn)" 1 OTHOCUTCS K UCUMNIMHAM No BblIOopy.

OcBaunBaetcs Ha 3 kypce B 6 cemecTpe.

3. O6bem ANCUMN/TIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eaMHMLUAxX C yKkasaHUeM KonmyecTea 4YacoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBAsieT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM Yncie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 6 ceMecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOe Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMUNANHE (MORYNIO)

am PAEKTPOHHBH
Ctpannua 3 n3 9. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. Tunbl MaTemMaTn4eckKmx
1.|Mmonenein. Otanbl NOCTPOEHNS 6 9 0 0 9
maTemMaTn4yeckoir Moaenu.

Tewma 2. dndgpepeHunanbHbie

o [Monenw. KavecTBeHHas Teopus 6
‘|lanHammyeckux cuctem. JuHamrka

6ronornyecknx Nonynaumni.

Tema 3. Jloructuyeckoe ypaBHeHume.
3.|KonebarenbHble NpoLeCChl B XMMUN. 6 9 0 0 9
HesaTtyxatowme konebaHums.

Tema 4. Matematnyeckme moaoenu
4 [BMHaM1KK aTMoCcdoepbl U OKeaHa. 6

‘[Kneto4Hble aBTOMATDI. 5 0 0 5
CraTtncTnyeckoe MoOoennpoBaHue.
Tema 5. Matematnyeckmne mogenm B
5 6uonorun 6 4 0 0 4
NToro 36 0 0 36

4.2 CopepxaHue AuCUUMIUHBI (MOBYNS)
Tema 1. Tunbl MaTeMaTUYEeCKUX Moaenen. Atanbl NOCTPOEHUS MaTeMaTUYECKOW Moaenu.

Matematudeckne mogenu. Mpsivasi 3anaqa NpPoekTMpoBaHue ynpaensiowmx cuctem. ObpartHas 3anaya,
NMpPoeKTUpPOBaHVe ynpasnswowmux cuctem. OnpeaenexHue Mogenu. NoatanHoe NOCTPOEHNE MATEMATMHECKON MOLENN.
STanbl NOCTPOeHUs MaTemMaTnyeckoin mogenu. Matematuieckoe MoaenupoBaHve. YpaBHeHUs MateMaTny4eckumx
monenei. KomnboTepHoe Moaenuposanve. MNprumepsi.

Tema 2. OudcpdpepeHumnanbHbie Mogenu. KauectBeHHast Teopusi AUHaAMUYECKUX cucteM. [iuHamuka
6uonornyeckux NonynsLmm.

JdupdoepeHumanbHbie Mogeny. Ka4ectseHHas Teopus AMHaMm4eckux cucteM. KayectseHHoe nccnenosaHme
OMHaMmyeckux cnuctemM. buonornyeckmne moaenn. YpasHeHue "XuiHuk-xeptea". bruonormnyeckue nonynauuu, ux atansl
Xu3Hu. Mogaenb "MbiwmHoro pas”. XnsHbe 6ruonormyeckmx nonynsaumii. JuHammka 6uonoruyeckmnx nonynaumii. Monens
ManbTyca.

Tewma 3. loructnyeckoe YpaBHeHue. KonebatenbHble npoueccbl B XMMUU. HeaaTyxarou.l.ue Koneb6aHus.

INorucTtunyeckoe YpaBHeHUKe. Mogoenb BOJ'IbTeppr. MexBunaoBas KOHKYypeHUUA. KonebartenbHble npoueccbl B XMMUNA.
3aTyxa+oume konebaHus. PerpeCCI/IOHHbIe, MMUTAUMOHHbIE, Ka4eCTBEHHbIE MOOENN. an/IHLI,I/II'IbI NMMUTAUNOHHOI O
mMooennpoBsaHuna n npuMmepbl mMozenen. Onpep,eneHVle YCTOIZ‘JMBOCTM COCTOSHUSA. YCTONYMBOCTb COCTOSIHNS paBHOBECKA.
MeToabl OUEeHKN YCTOIZLIMBOCTM.

Tema 4. MateMaTuyeckue Mmogenu AUHaAMUKN aTmoccdpepbl U OKeaHa. KneTouHble aBTOMatbl. CTaTucTMYecKoe
mMoagennpoBaHue.

MaTemartnyeckne mooenn oNHaMNKK artMocdepbl U oKeaHa. Ll,I/IpKyJ'IFILI,I/IOHHbIe OBUXEeHNa aTMocdoepsbl. KneTto4yHble
aBToMarhbl. PacnpOCTpaHeHme mMmnynbca. CDpaKTaJ'IbI. Crartuctnyeckoe monoennpoesaHue. Mogoenu ¢
HenepeKkpbliBalOWNMNCA NMOKONTEHNAMN. ,D,I/ICerTHOG NOrncTn4eckoe ypasHeHue. ,D,VlarpaMMa n nectHnua ﬂaMepeﬂ.
Twvnbl peLuean7| Nnpun pa3HblX 3HA4YEHUAX NapameTpa: MOHOTOHHbIE 1 3aTyxaluwmne peweHns, UnKnbl,
KBa3MCTOXacTthnyeckoe nosegeHme, BCrnbllWkKn YACNEHHOCTW.

Tema 5. Matematnueckme Mogenu B 6uonormm

Matematnyeckue monenu B 6uonorun. Moaenu 6uonornyeckmnx CUCTeM, onncbliBaemble 04HUM andogpepeHumanbHbiM
YpaBHEHMNEM MNepBOro nopsaoka. Monenu 6uonornyeckunx CUCTEM, ONMNCbIBAEMbIE CUCTEMOWA andpdoepeHunanbHbIX
ypaBHeHMI7I. PerpeCCI/IOHHbIe, NMMUTAUNOHHbIE, Ka4YeCTBeHHble MoOeNN. rlpI/IHLI,I/II'IbI NMNTALMNOHHOIoO MOOENNPOBAHUA N
npumepbl mMogzenen. Cneu,mchIKa MOoLOENNPOBAHNA XNBbIX CACTEM.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO 06ecneyeHust jisi caMoCcTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

BBeneHve B MaTemMaTnyeckme Mooenm MexaHnky CiowWwHblx cpeq - hitp://www.intuit.ru/studies/courses/1018/321/info
BeeneHve B MaTtematnyeckoe mogenvposaHue - http://www.intuit.ru/studies/courses/2260/156/info
Martepwuanbl caiita 6uocpaka MIY - http://www.biophys.msu.ru/material/mmb/pract/pract2.pdf
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OcHoBbl MaTEMaTNYECKOro MoaenMpoBaHus - http://www.intuit.ru/studies/courses/66/66/info

MpoekT Kadoenpbl BbIMUCANTENBHON MaTeMaTkm mexmarta POCTOBCKOro yHusepcuTeTa -
http://www.math.rsu.ru/mexmat/kvm/MME/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHoaumm

nekumm PaboTta no nexumsm BknoyaeT B cebsi paboTy fo nekuuu, paboTy BO BpeMsi iekumn 1 paboTy nocne
nekuuu. CTyOeHTbl 3HaKOMbI C y4eBHbIM MIaHOM 1 NpenogaBaTtenb 3apaHee coobwaet Temy
cnepytowein nekumn. CTyAeHT LONXEH 03HAKOMUTLCS C TEMOI MO MaTtepuanam B cet VIHTepHeT, B
BUPTyasnbHOW ayauTopuun. Bonpockl BO BpeMs NeKLMM NOOLWPSIIOTCSA MO OLEHKE NPenoaaBaTtens.
Mocne nekumun matepuan npopabaTbiBAETCS 1 UCMONb3yeTcs B nabopaTopHbix paboTax

camocTtos- | CamocTosiTenbHas pabota BknodaeT B cebs paboTy ¢ NeKUMOHHbIM MaTepuasnom, NoaroToBKy K

TenbHas nabopaTopHbIM paboTam 1 BbiNONHEHVE nabopaTopHbIX paboT BHe ayauTopun, ecnm aTo

paboTa npeanaraeTtcs npenogasarteneM, NOAroTOBKY OTYeTa, a TakxXe U3yyeHne HOBOro MaTepuana rno ceTu.
M3yyeHre HOBOro Matepuana no teme 4OMXHO 0653aTeNbHO CONPOBOXAATLCS 03HAKOM/IEHUEM C
HOBEMILMMM JOCTUXEHUAMU, TaK Kak AaHHas cdpepa OTHOCUTCS K BbICTPO pa3BuBaloLMMCs 00nacTaM.
MosToMy NPUBETCTBYETCS BK/OYEHME B 0TYeThl Mo nabopatopHbiM paboTam a Takxe BOMpoChl BO
BPEMSI leKLWI MO HOBENLINM AOCTUXEHUSIM MO U3Y4aeMoii TeMe, 3TO MOXET MOOLPATLCA
npenoaasatenem OOMONHUTENbHLIMI Gannamu.

aK3aMeH SK3aMeH NpoBoauTcs B oopMe TecTMpoBaHus. Bce Bonpockl 1 BeCb Matepuan nMeeTcs B
BUPTYyasibHOW ayauTopuun. Bpems TecTupoBaHmsi BapbupyeTcst Tak, 4To6bl HA OTBET Ha OAVH BOMPOC
OTBOAMUTCS OT OAHOrO 40 TPeX MUHYT. OBbIYHO TECT OTKPLIBAETCS HA CYTKW, KONMYECTBO MOMbITOK
pernameHTupyeTcsi npenoaasateneM. OKkoHYaTenbHas OLeHKa CTaBUTCS Kak apndoMeTmieckoe
cpenHee OLEHKM BCEX MOMbITOK, HO MOXET N3MEHSITbCS npernoaaBaTenem.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 00pa3oBaTebHOro npolecca no
AMCUMNAVHE (MOLynio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynko)

MatepuanbHo-TexHu4eckoe obecnedeHme obpasoBaTtenibHOMO Npouecca no AnucumnanHe (Moaynto) BknoyHaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMoCTOATENBbHON pPaboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeauinHas ayautopus.
KomnbioTepHbI knacc.

12. CpencrtBa apantaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMoCcT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJisi 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XX€ MHPOPMaLMI0 U3 PasHbIX MCTOYHMKOB -

HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALLMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 09.03.02
"IHChopMaLMOHHbIE CUCTEMBI U TEXHONOrMK" 1 NPOGOUD NOArOTOBKM "VIHDOPMALUMOHHBIE CMCTEMbI B 0Bpa3oBaHumn”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.8 Matemarn4eckne Moaeny B eCTECTBEHHbIX HayKax

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoAroToBKM: YHGOPMAaLUMOHHbIE CUCTEMbI B 06pasoBaHum
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBaTensHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1.MaTtematuyeckre mogenu ynpaeneHnusi npoektamu : ydebHuk / V.H. Uapbkos ; npegucnosue B.M. AHbwiHa. - M. :
NH®PA-M, 2018. - 514 c. - (Bbicwee obpasosaHue: Maructpatypa). -
www.dx.doi.org/10.12737/textbook_59d5d3b8c63992.94229617. - Pexxum goctyna:
http://znanium.com/catalog/product/872356

2. MaTemaTtuka 1 aKOHOMUKO-MaTematuyeckne mogenu: Yuebruuk/C.B.KOouH - M.: UL, PUOP, HML MH®DPA-M, 2016. -
374 c. - (Boicwee obpaszoBaHue: bakanaspuart) ISBN 978-5-369-01409-7 - Pexum poctyna:
http://znanium.com/catalog/product/491811

3. MatemaTnyeckue metoabl 1 mogenu ncenenosaHus onepaunii / Wankmu A.C., Wankun B.A. - M.:Jawkos u K, 2016. -
400 c.: ISBN 978-5-394-02610-2 - Pexum goctyna: http://znanium.com/catalog/product/557767

JdononHutenbHasa nuteparypa:
1. SKoHOMMKO-MaTeMaTnyeckme Metodbl 1 Mmogenu: YuebHuk onst 6akanaspos / Hoeukos A.A. - M.:Oawkos n K, 2017. -
532 c. ISBN 978-5-394-02615-7 - Pexum goctyna: http://znanium.com/catalog/product/937492
2. CnctemMHOE MOOENMPOBAHNE U METOObI UCCNEOBaHNS MaTematmyecknx mogeneii / Moposos B.M. - M.: KYPC, HAL
NHDPA-M, 2016. - 243 c. ISBN 978-5-906818-32-4 - Pexxum pgoctyna: http://znanium.com/catalog/product/544536
3. MnoxoTHukoB, K.3. MeToabl pa3paboTkin MaTeMaTnyeckux Moaenen 1 BblMUCNUTENbHbIN SKCNepuMeHT Ha 6ase naketa
Matlab : kypc nekuwmii / K.9. MnoxoTtHukos. - M. : COJIOH-Ip., 2017. - 628 c. - (Bubnuoteka ctyneHta). - ISBN
978-5-91359-211-8. - Pexum goctyna: http://znanium.com/catalog/product/1015051

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma ancumnnnHbl "MaTtemaTnyeckme Mmogenu B ectecTBeHHbIx Haykax"; 09.03.02 "VIHdopMaLUOHHbIE CUCTEMBI U TEXHONOrUK'".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.8 Matemarn4eckne Moaeny B eCTECTBEHHbIX HayKax

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

Hanpasnenne noarotosku: 09.03.02 - IHOPMALIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoAroToBKM: VHGOPMAaUMOHHbIE CUCTEMBI B 06pasoBaHum
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHWe ancuMnnnHbI (MOoyns) npeanonaraeT UCrnonb30BaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMALIMOHHO-CMPAaBOYHbIX 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-meToamyeckas nurepatypa ons AaHHON ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNoTeYHoM cncteme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYNHERILMX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMcToB B pasnnyHbix cgpepax busHeca. PoHO 61bAMoTekn cHopMUPOBaH C yHETOM
BCEX N3MEHEeHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYecKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUUKNONEeAnn, CRoBapu 1 CNpaBoYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Neprmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




