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Mporpamma ovcumnnmHel "MaTematudeckoe MoaenmpoBaHme bronornyeckunx npoueccos n cuctem"; 12.04.04 "BrnotexHnyeckue cuctemol u
TexHonorunn".

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 ovcumnnmHel "MaTematudeckoe MoaenmpoBaHme bronornyeckunx npoueccos n cuctem"; 12.04.04 "BrnotexHnyeckue cuctemol u
TexHonorunn".

Mporpammy nomucuunnuHebl paspabdotan(a)(v): npodeccop, A.H. (aoueHT) XentyxuH B.C. (kadhenpa TEXHNYECKON OM3UNKK
1 sHepreTvku, NHxeHepHbin nHetutyT), VZheltuk@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-2 CnocobeH opraHn3oBatb NPOBEAEHNE HAy4YHOro NCCNenoBaHUs 1 pa3paboTky,

NpPeLCTaBnATb M apryMeHTUPOBAHHO 3aWuILaTh NONyYeHHbIE pe3ynbTaThl
MHTENNEKTYanbHON OeATENbHOCTM, CBA3aHHbIE C METOAAMM 1 CPEACTBAMMU
nccnenoBaHuii B 06nacTv BUOTEXHUYECKMX CUCTEM W TEXHOMOT WA

YK-1 CNOCOBEH OCYLWECTBNATL KPUTUYECKUIA aHaANU3 NPOBNEMHbIX CUTyauuii Ha OCHOBE
CMCTEMHOro NoAxoaa, BulpabarsiBaTh CTpaTErnio AENCTBUA

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

? - cnocobbl NpeLCcTaBNEHNS 3KCNepUMEHTaNbHON MHopMaLmnu;

? - MatemMaTuyeckre Mo4enu, nexalume B OCHOBE pPasnnyHbIX crnocoboB 06paboTku 1 aHann3a MHGOPMaLK;

? - MeTodpl 1 anropuTMbl OLIEHKM MHADOPMATUBHOCTY NapaMeTPoB, OMUCHIBAIOWMX M3yYyaeMble MPOLECChl, SBIEHNUS 1
006bEKTHI;

? - METoAbl 1 anropuTMbl YNopsAoYEHNs MHOPMaLIMW B 3aBUCUMOCTY OT BbIBPaHHbIX KpUTEPUEB 1 Lienel
nccnenoBaHums.

JonxeH ymeTb:

Mcnonb3oBaTth NakeTbl NPUKNaAHbIX NporpamMm onst 06paboTkm pesynbTatoB MeaNKo-61Monornyeckmx nccnenoBaHuia.
HonxeH Bnagetb:

6a30BbIMY NPeACTaBNeHNSAMIU O METOLAX OLLEHOK YACNEHHbIX 3HAYEHWI XapakTePUCTUK N3MEPSIEMbIX BENNYMH.
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

MpuMeHsTb MaTeMaTmyeckne Metoabl ons 06paboTky MeanKo-61MoNorM4ecknx daHHbIX;;

NPVMEHSATb NOMYYEHHbIE 3HAHUS N HABbLIKW B HAY4YHO-UCCNEN0BATENbCKON AESATENBHOCTH.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

[aHHas oncumnnuHa (Moaynb) BkatoveHa B pasgen "61.0.01 OucumnnnHel (Mooynn)" 0CHOBHOM NpodbeccuoHansHom
obpasoBatenbHoli nporpamMmel 12.04.04 "BrotexHnyeckune cucteMol u TexHonorun (Meauko-bronorndeckne annaparbl,
CUCTEMbl U KOMMNEKCHI)" U OTHOCUTCS K 06513aTeNbHbIM OUCUMMNIMHAM.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnIHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 24 yaca(oB), B TOM 4Mcne nekuun - 6 yaca(os), npaktndeckme 3aHatus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas paboTta - 48 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT BO 2 CEMECTPE.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMmnyeckmx yacos un BuooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma ovcumnnmHel "MaTematudeckoe MoaenmpoBaHme bronornyeckunx npoueccos n cuctem"; 12.04.04 "BrnotexHnyeckue cuctemol u
TexHonorunn".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYAO0EMKOCTb (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 1. OCHOBHbIE MOHATUS
MaTeMaTMYEeCKOro MOAENMPOBaHUS.
1. Cneundovka MoOenMpoBaHms XUBbIX CUCTEM. 2 2 0 2 0 0 0 4
Tema 2. Obwas MeTon0Norns NOCTPOEHNS
mMatemaTtnyeckux mogenei. KonebaHus B
2. 6rONOrNYeCKNX CUCTEMAX. 2 2 0 2 0 0 0 4
Tema 3. MogenvposaHve AMHaMN4eCKNX
cvcteM. Mogaenu 6ruonormyecknx coobulecTs.
3. [IMogenupoBaHve passuTns anMoeMui. 2 2 0 2 0 0 0 4
4 Tema 4. OCHOBHblE BO3MOXHOCTU S3biKa 5 0 0 4 0 0 0 12
" [nporpammunposanunsa Python.
Tema 5. MogenupoBaHve 61onornyeckmnx
5. [cooblwecTB Ha S3blke NPOrpaMM1pPOBaHNS 2 0 0 8 0 0 0 24
Python.
MToro 6 0 18 0 0 0 48

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHbIE MOHATUSA MaTeMaTn4eckoro moaenuposaHus. Cneundouka MmoaenMpPoBaHUS XUBbIX CUCTEM.

lMoHATME Mooenn. OébeKTbI, uenn n sagadn mooennposaHus. KﬂaCCI/ICpVIKaLI,I/Iﬂ MeTon0B MOLOeNnnpoBaHNA.
KOMI'IbIOTeprIe n Mmatematuyeckme mogenv. O6001eHHbIN anropuTtM NOoCTpoeHns Mmoaenun. KﬂaCCI/Iq;)I/IKaLI,VIﬂ mMoenemn
6uonornyeckmx npoueccos. CI'IeLI,I/I(*)I/IKa MOL4ENNPOBAHNA XNBbIX CUCTEM. Buonoruyeckuii 06bekT MoLeNnpoBaHnA n
ero ceoiictea. [MoHATMe Bronornyeckor Moaenu.

Tema 2. O6w,as MeTogONOrMSA NOCTPOEeHnsa mateMmatn4yeCckunx moaenei. KonebaHusi B 6M0normyeckux cuctemax.

Mognenw, npuBoasiwme K 04HOMY AndpdoepeHumansHoMy ypaBHeHuto. CTaumnoHapHoe COCTOSIHVE (COCTOSIHME
paBHoBecKs1). YCTOMYMBOCTb COCTOSIHWS paBHoBecusl. Mooenu, onucbiBaeMble CUCTEMaMU OBYX aBTOHOMHbIX
andohepeHLmanbHbIX ypaBHeHun. Da3oBasi NnockocTb. PazoBblii nopTpeT. MeTon n3oknvH. YCTon4YMBOCTb
CTaumMoHaPHOro cocTosiHMs. Tunbl 0ocobbix Touek. MeTon JisnyHoBa nHeapu3aumnm CUCTEM B OKPECTHOCTM
CTaumnoHapHoro coctosiHus. YpasHeHus Jlotku. YpasHeHusi BonbTeppa. MNMoHsTve aBTokonebaHuii. MNpeaenbHbie LUKbI.

Tewma 3. MO,IJ,eJWIpOBaHVIe AVUHaMuyeckux cucteMm. Moaenu 6Monormyeckux coobLuecTs. Mo.n,enuposaHMe
pa3BnTusa anuaemun.

OCHOBHbIE NMOHATUS TEOPUM AMHAMUYECKMX cucTeM. MpenenbHble MHoXecTBa. ATTpakTopbl. CTpaHHbIE aTTPakTopbl.
LOuHamunyeckmii xaoc. JIMHERHbIN aHann3 yCToMYMBOCTU TpaekTopuii. [uccunaTmeHbie CUCTEMBI. YCTORYMBOCTD
Xa0TUYECKUX pelleHmnii. PaaMepHOCTb CTpaHHbIX aTTpakTopoB. CTaunoHapHbIE COCTOSIHUS Y AHAMUYECKUe PEeXUMbI B
coobLecTBe 13 TPex BUAOB.

Tema 4. OCHOBHble BO3MOXHOCTU fi3blKa nNporpammuposaHus Python.

CuHTakcuc a3blka Python ons o0CHOBHbIX anropuTMUYECKMX KOHCTPYKLIMIA, NUTepanos, BolpaxeHuin. OcobeHHOCTH
obwenpuHaToro B Python ctunsi nporpammmpoBaHus. Tunbl AaHHbIX, onepauum, onepartopbl. BcTpoeHHble Tnbl
06bekToB. OCOHBEHHOCTM KaXA0ro U3 TUMOB AaHHbIX. [akeTbl 4/1s OCYLECTBIEHNS YNCTIEHHbIX PACHETOB M HaY4YHbIX
BblyvcneHunii. OcobeHHocTV BBoAa/BbiBOAA. DYHKLMUM OTKPLITUS, 3aKPbITWS, YTEHWS, 3annCK B TEKCTOBLIV chaiis.

Tema 5. MogenupoBaHue 6MoNOrMYECKMX COOOLLLECTB Ha Ai3bike NporpamMmMupoBaHus Python.

Moaenu 6uonormyeckmx coobuecTs Tmna "XuWHUK-xepTtea". KoMnapTMeHTHbIE MO4ENW Pa3BUTUS aNMAEMUI (Moaenu
tnna SIR). Mogenu, yunTbiBaoLLMe UMMYHUTET, FOCNINTANM3aLmMio, CMEPTHOCTL B pedynbTaTte 3abonesaHusi. YucneHHole
MeTonbl pelweHns 3aaaqm Kowwn ans cuctemM obblKHOBEHHbIX AnchdpepeHumanbHbIX ypaBHeHui. MNporpamma
monenvpoBaHus 3agaqn Jlottka-BonbTeppa Ha s3blke nporpammmuposaHms "Python”.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcsa no
AucuunnuHe (Moaynio)
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Mporpamma ovcumnnmHel "MaTematudeckoe MoaenmpoBaHme bronornyeckunx npoueccos n cuctem"; 12.04.04 "BrnotexHnyeckue cuctemol u
TexHonorunn".

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, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

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
Bioinformatics resource porta - https://www.expasy.org/

Centre for Research into Ecological & Environmental Modelling - https://www.creem.st-andrews.ac.uk/
MexayHapoaHoe 06WeCcTBO BbYMCIUTENBHOM Buonorum - www.isch.org

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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matematuyeckme mMetogbl B MeauumHe - hitp://www.golkom.ru/kme/13/2-99-1-3.html
MeToabl MaT CTaTUCTUKMN B UIMMYHODEPMEHTHOM aHanuae - http://www.medlabs.ru/MI/Method/MthM1.doc

MeTonbl CTAaTUCTMYECKOrO NCCefoBaHNS -
http://knowledge.allbest.ru/mathematics/3c0a65635a3ad68b5¢c53b89521216¢37_0.html

MNpumeHeHne cTatcTkM B 3apaBooxpaHeHnn - http:/referats.allbest.ru/mathematics/9000090477.html

OneMeHTbl MaTeMaTUYeCKon CTaTUCTUKM -
http://knowledge.allbest.ru/mathematics/3c0a65635b2ac78b5c53a89421306¢27_0.html

9. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)

Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nexkuum Nekumnn SBNSTCS OOHUM U3 BaXXHEMWNX BUAOB y4eOHbIX 3aHATUIA 1 COCTaBNSIOT OCHOBY
TeopeTnyeckoro obyyeHus. MoaToMy B Xo[e NEKLUMOHHbBIX 3aHSATUA BECTUN KOHCNEKTNPOBaHNe
yyebHoro matepuana. Obpaluatb BHUMaHNe Ha OOPMYMPOBKM, pacKpblBaloLine coaepxaHme Tex
UMW UHBIX SIBIEHWIA 1 NPOLIECCOB, Hay4Hble BbIBOAbI M NpaKTUYeckme pekoMeHaaumn. JIeKLMOHHbINA
MaTtepvan 1 npennaraemas npenogaearenem nutepatypa AacT CUCTeMaTn3MpoBaHHbIE OCHOBbI
Hay4HbIX 3HAHWIA

MO COOTBETCTBYIOLLEN TeMe, PACKPOET COCTOSHUA 1 NepcrnekTVBbl PasBUTMS paccMaTpuBaeMblxX
BOMPOCOB, CKOHLIEHTPUPYET BHUMAHWE CTYIeHTOB Ha Hambonee CNoXHbIX y3M10BbIX Bonpocax, bynert
CTUMYNNPOBATL X aKTUBHYIO NO3HaBATENbHYIO OeATeNbHOCTb, (DOPMMPOBATb TBOPYECKOE MbILLIEHNE.

npakTnyeckue | MpakTnyeckme 3aHsATUS No KYpCy UMEIOT Liefb PasBUTUS Y CTYAEHTOB anropUTMUYECKOrO MblWIEHNS B

3aHsATUA CTeneHu, HeobxoauUMoi 4N BbICTPOrO 1 NMOTHOrO OCBOEHNS KOMMbIOTEPHBIX TEXHOMNOMUIA,
MPUMEHSIEMbIX B Pa3NNYHbIX MPELMETHbIX 06nacTsx, a TakXXe CrnocobHOCTU BUAETb U (DOPMYNNPOBaTh
3a4a4u HOBbIX MPUMEHEHWI KOMMbloTepa B Byoyweli NPOgECCMOHANBHON NESTENbHOCTU.

camocTog- | Hapsagy ¢ uteHneM nekumin npodpeccopcko-npenonasaTenbCkMM COCTaBOM Kadoeapbl, U3yYeHNEM
TenbHas OCHOBHOW W OOMNONMHUTENbHOW NUTEpPaTtypbl MO KypCy CTyAeHTaM peKoMeHayeTcs nposeneHve
paboTta camocTosiTenbHoi pabotbl. CamocTosTenbHas pabota CTyOEHTOB SIBNSIETCS BaXHeMWelh CoCTaBHOA

yacTbio y4ebHo paboTbl 1 NpefHa3Ha4YeHa ans 4OCTUXEHWS crneayownx uenei:

- 3aKpenneHune n yrnybneHune nony4eHHbIX 3HaHUA, YMEHWIA N HABbIKOB;

- NOAroTOBKA K NPEeACTOSAWNM 3aHATUAM, 3a4eTaM;

- OOPMUPOBAHME KYyNbTypPbl YMCTBEHHOIO TPyAa M CaMOCTOSATENIbHOCTY B NOWUCKE U NpruobpeTeHnm

HOBbIX 3HAHUI.

dopMamy caMocTosiTeNbHOM PaboTbl CTYOEHTOB SIBNSIIOTCS U3YYeHNe COOTBETCTBYOWEN Hay4HO-

TEXHUYECKON NnTepartypbl, peKOMeHAyeMbIX npenoaasaTensamm Kkagenpsi.

3avet 3auyéT HaueneH Ha KOMMIEKCHY NMPOBEPKY OCBOEHUS AucumnnuHbl. Obyyarowmincs nonyy4aeT BONPOC
(Bonpocekl) Nnbo 3ajaHue (3aLaHus) 1 BPpeMs Ha MOArOTOBKY. 3a4€T MPOBOANTCS B YCTHOM,
MMCbMEHHOR nnn KoMnbioTepHoi popme. OueHnBaeTCcs BnageHne MaTtepuanom, ero CUCTEMHOE
OCBOEHUE, CMOCOOHOCTb MPVMEHSITb HYXXHbIE 3HAHWSI, HABBIKW W YMEHUS MPU aHann3e npobnemMHbIx
CUTyauuin N peleHnn NpakTn4eckux 3agaHum.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJNOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHe (MoLynio), BKMoYas nepedeHb NporpaMMHOro obecnedeHns N MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayno)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOro Npouecca no LUCLMMMHE (MOLYNio) BKNIOYAET B cebs
cnegnyrolwme KOMMOHEHTbI:

MoMelueHMs ons caMoCTOATENBbHON pPaboThbl 0ByYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTu "MIHTepHeT" n obecnedyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C MpenoaasaTeneM, yKoMNIekToBaHHble cneunanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KOMI'IbIOTep N NPUHTEP ON14 pacnedaTtkn pa3naTtovyHbiX MatepurasioB.
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MynbTumMeouiiHast ayautopus.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

Mpwn HeobxooMMOCTV B 0BpasoBaTeNlbHOM NPOLEcce NPUMEHSIOTCA cneayoLine MeTodbl U TexHonoruu, obnerdawolume
BOCNPUATE MHJDOPMALIM 00YYaOLUMICA MHBANUOAMU U IMLAMUN C OFPaHUYEHHbIMU BO3MOXHOCTSMU 300P0BbS:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOLONXMNTENBbHOCTU BbICTYMNNEHNS o0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee Y4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnsaMm GIrOC BO u y4ebHbIM nnaHoM no HanpasneHuto 12.04.04

"BUOTEXHNYECKME CUCTEMBI U TEXHONOMMK" 1 MarucTepckoi nporpamMme "Menmko-6ronoruyeckmne annaparbl, CUCTEMbI U
KoMnekcbl".
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E51.0.01 Matemaru+eckoe mofenvpoBaHme 61onornHeckmx
npoweccos u cuctem

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue noarotosku: 12.04.04 - BUOTEXHUYECKME CUCTEMbI U TEXHOIOTUN
Mpogounb noaroToBkn: Mennko-6ronormyeckme annaparbl, CUCTEMbI Y KOMMIEKCHI
Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuteparypa:
1. Teopus BeposiTHOCTEN U MaTemaTmyeckas ctatuctuka / banawn K.B., Bawnsikos B.H., Pykocyes A.B., - 2-e n3g. -
M.:Oawkos n K, 2018. - 472 c.: ISBN 978-5-394-02108-4 - Pexum goctyna: http://znanium.com/catalog/product/414902
2. Teopust BeposTHOCTE 1 MaTeMaTnyeckas ctatuctuka : y4ebHuk / E.C. Kouetkos, C.O. CmepunHckas, B.B. Cokonos.
? 2-e u3g., nepepad. n gon. ? M. : ®OPYM : MHDPA-M, 2017. - 240 c. - Pexum goctyna:
http://znanium.com/catalog/product/760157
3. Obwas Teopus cratmcTrkm: YuebHuk / B.H. EHopoHoBa, M.B. Manadheesa. - 2-e usga., nepepab. n gon. - M.:
MaruncTtp, 2015. - 608 c. ISBN 978-5-9776-0011-8 - Pexwum pocTtyna:
http://znanium.com/catalog/product/474554

4. MatemaTtunyeckoe nporpammuposanve / bangun K.B., Bpbiaranos H.A., Pykocyes A.B., - 2-e n3a. - M.:Jawkos un K,
2018. - 218 c.: ISBN 978-5-394-01457-4 - Pexum poctyna: http:/znanium.com/catalog/product/415097

JononHutenbHasa nuteparypa:
1. 3amaym ¢ pelweHnsamMm no BbICWEN MaTeMaTrke, TeOpUnN BEPOSTHOCTEN, MaTeMaTM4eCcKoi CTaTucTuke,
matematmnyeckomy nporpammupoanmio / WankmH A.C., WankuH B.A., - 8-e n3a. - M.:Jawkos n K, 2017. - 432 c.: ISBN
978-5-394-01943-2 - Pexum poctyna: http://znanium.com/catalog/product/430613
2. OCHOBbI MHdbOPMATM3aLMM 1 MaTEMATUYECKOro MOAENMPOBaHNS 9KOOrMYECKNX cucTeM : yueb. nocobue / B.IM.
MewankuH, O.B. Bytycos, A.l'. THayk. - M. : UH®PA-M, 2017. - 357 c. - Pexum pgocrtyna:
http://znanium.com/catalog/product/560753
3. MatemaTnyeckoe MOLENNPOBAHNE TEXHNYECKUX CUCTEM : yuebHuk / B.M. Tapacuk. ? MuHck : HoBoe 3HaHue ; Mockea
: MH®PA-M, 2020. - 592 c. - TekcT : anekTpoHHbIi. - URL: http://znanium.com/catalog/product/1042658
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue noarotoeku: 12.04.04 - BUOTEXHUYECKME CUCTEMbI U TEXHOIOTUN
Mpogounb noaroToBkn: Mennko-6ronormyeckme annaparbl, CUCTEMbI Y KOMMIEKCHI
Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX 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 nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne 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.
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