Mporpamma aucumnnuHbl "MaTtemaTtnyeckoe MmogenvposaHue B 6uonorumn”; 44.03.05 "Menarornyeckoe obpasoBaHue (C ABYMS NpocounsmMm
noaroToBku)".
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Mporpamma aucumnnuHbl "MaTtemaTtnyeckoe MmogenvposaHue B 6uonorumn”; 44.03.05 "Menarornyeckoe obpasoBaHue (C ABYMS NpocounsmMm
noaroToBku)".

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 aucumnnuHbl "MaTtemaTtnyeckoe MmogenvposaHue B 6uonorumn”; 44.03.05 "Menarornyeckoe obpasoBaHue (C ABYMS NpocounsmMm
noaroToBku)".

Mporpammy oucumnnuHel paspaboTan(a)(1): LoUeHT, K.H. YeboTapesa 3.B. (kadenpa Bbicwein MaTeMaTukn 1
MaTeMaTnyeckoro MoAenMpoBaHus, OTAENeHe neparorndyeckoro obpasosanus), Elvira.Chebotareva@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
MK-1 FOTOBHOCTbIO peann3oBbiBaTb 06pasoBaTenbHble MPOrpamMbl Mo yHeOHbIM

npenmMeTaM B COOTBETCTBUM C TpeboBaHUAMN 06pas3oBaTebHbIX CTaHLAPTOB

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:
OCHOBHbIE METOAbI MOAENVPOBaHNS BMONOrMYECKKX MPOLECCOB U CUCTEM

JonxeH ymeTb:
CTPOWTb CKanspHble MOAENN AMHAMUKM YNCNIEHHOCTU NONYyAsLMUIA
JonxeH snagertb:

6a30BbIMX METOJaMV Ka4eCTBEHHOr0 aHanmaa AMHaMUYecKX CUCTeM, NpeacTaBnsowmx coboi Moaenm
OMONOrnMYecknx CUCTeM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.22.01 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpammel 44.03.05 "MNepnarornyeckoe obpasoBaHue (C AByMS NpocounsimMm
nogroTosku) (Matematrka, uHpopmMaTmka 1 UHPOPMALMOHHbIE TEXHONOTUM)" 1 OTHOCUTCS K SUCLMMNIMHAM MO BbiGOpY.

OcBauBaetcs Ha 5 kypce B 9 ceMecTpe.

3. O6bem gucumnanHbI (MOAyns) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLIMINHBI COCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4yncne nekuum - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 HYaca(oB), KOHTPONb caMoCTosITENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 54 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 9 CEMECTPE.

4. CopepXxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3fgenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx YacoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHOW U CaMOCTOATENbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToN-

N Pasgenbl gucunnnmHbi / Ce- [Nekuumn,llekunm Npaktu-|Mpaktn-flabopa-Na6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. | 4yeckue |4eckue [TopHble|TOpHble| Has

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

1 Tema 1. MeToapl MogennpoBaHms
" |Bruonornyeckmx NpoLEeccoB 1 CUCTEM

Tema 2. CKaﬂﬂprIe mMooenn oQMHaMunKn
2. HYMCNEeHHOCTU nonynsaun 9 4 0 0 0

3 Tema 3. TpurrepHble cucTeMbl B G1onorum

9 2 0 0 0 6 0 6

10 0 16
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Mporpamma aucumnnuHbl "MaTtemaTtnyeckoe MmogenvposaHue B 6uonorumn”; 44.03.05 "Menarornyeckoe obpasoBaHue (C ABYMS NpocounsmMm
noaroToBku)".

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 4. AsTokonebatenbHble NPoLecchl B
4. |bronornyecknx cmctemax 9 6 0 0 0 10 0 16

MToro 18 0 0 0 36 0 54

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. MeTtoabl MOoenupoBaHus 6MONOrMYecKuX NPOLLECCOB U CUCTEM

Mogenb kak anHammueckas cuctema. MNpubnuxeHHoe peweHne OLY. BoluucnutensHblli akcnepumeHTt. KayectBeHHoe
ncenenosaHne npocTenwmx

Mognenei 6uonormyeckmnx npoueccos. MeTombl KAYECTBEHHOMO UCCNEAOBAHUS CUCTEMBI
andohepeHLmManbHbIX ypaBHEHWIA. ViccnenoBaHme yCToMYMBOCTU CTaLMOHAPHBIX

COCTOSIHWIA HENUHENHBIX cncTeM. PasoBbie NOPTPETLI CUCTEMbI 0BbIKHOBEHHbIX NMMHENHBIX AMAtEPEHLIMANBHbIX
ypaBHEHWIA.

Tema 2. CKanSIprle mMmopgenn oUHaMUKN YUC/IeHHOCTU nonynsiuun

HenpepblBHblE MO4ENN AMHAMUKW NONYNSALMA. YpaBHeHMe aKCnoHeHumanbHoro pocta. Mogens ®epxionbcra.
Noructnyeckoe ypasHeHne. Mogenb @epxronbcra ¢ 9dEKTOM 0X0Tbl. Ka4eCTBEHHbI aHanns andgepeHumanbHbIX
ypaBHEHU, ONMCbIBAIOWMX AUHAMUKY nonynsumnin. JuckpeTHble MOgenn nonynsaunmoHHoOn auHammkn. uckpetHoe
NIOrMCTUYECKOEe YpaBHEHME.

Tema 3. TpurrepHble cuctembl B Guonorum

MynbTucTaumoHapHas cuctema. TpurrepHas cuctema. MpuMepbl CUCTEM C LBYMS YCTONYMBLIMU CTALUOHAPHBIMU
cocTosiHmsiMK. CrnoBoii crnocob nepekntoyeHns Tpurrepa. MapameTtpryeckunii cnocob NepeKnoYeHns Tpurrepa.
CunoBoe v NapameTpuyeckoe NepeknoyeHre Tpurrepa. dsontouns. OT60p 0AHOMO 13 ABYX Y HECKONbKUX
paBHOMpPaBHbIX BULOB.

Tema 4. ABTOKONeb6arenbHble Npouecchbl B 6M0NOrMYeckux cucremMax

KauecTBeHHbI aHann3 guHammyeckux cucteM. Ocobble Touku. Knaccugoukaums ocobbix Todek. Pasosoe
npocTtpaHcTeo. lNpenenbHbii unkn. B3anmopericTeme BUAOB TMNa XMWHKK - XepTtBa. Mogenb Bonbteppa-JloTkn.
Moaudpvkaums knaccuyeckoin mogenu Bonbteppa. O6obueHHas Moaenb XMIWHUK - XepTBa, Aonyckarwas
CyllecTBOBaHMeE npenenbHOro umkna.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbIMONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarucTpatypbl (yTBEpXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicluero obpasosaHus Poccuiickoin Depepauum ot 6 anpens 2021 roga Ne245)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeneHMNA"

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

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

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIuHe (MOLYNI0)
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Mporpamma aucumnnuHbl "MaTtemaTtnyeckoe MmogenvposaHue B 6uonorumn”; 44.03.05 "Menarornyeckoe obpasoBaHue (C ABYMS NpocounsmMm
noaroToBku)".

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIX KDY aorosopos ¢
npasoobnanatensimu;

- B meyatHoM Buae - B Hay4Holi 6ubnmoteke um. H.W. Nobayvesckoro. Obyyatowmecst nonyyatoT y4ebHyio nutepatypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

Wolfram|Alpha: Computational Knowledge Engine - https://www.wolframalpha.com/
Nekuun Nno matemMaTnieckum momensim B 6uonorum - http://www.library.biophys.msu.ru/LectMB/

MATEMATUYECKOE MO LOEJTMPOBAHWE BUOJTOIMYECKWX MPOLIECCOB -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22207/06_44 001048.pdf

MATEMATWYECKOE MOLOETNPOBAHUE XWBbIX CUCTEM -
http://elar.urfu.ru/bitstream/10995/28064/1/978-5-7996-0975-7.pdf

HaumonanbHbii OTKpbITHI YHUMBEpPCUTET - hitp://www.intuit.ru

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

nekumu B xone NEKLUMOHHBIX 3aHSATUIA BECTU KOHCMEKTUPOBaHMWE y4ebHoro Matepuana.
Obpalatb BHUMaHMe Ha kKateropun, OpMynMpPOBKIN, PACKPbIBAIOWME CYTb TEX UK
VHBIX SIBNEHWUIA U NPOLLECCOB, HayYHbIe BbIBOAbI U NPAKTUYECKNE PEKOMEHAALMM.
XenaTenbHo ocTaBuTb B pabounx KOHCMeKTax nons ans nometok. . He cnenyert
CTECHSTbCS 3a4aBatb NEKTOPY BOMPOCHI, ECAW Kakune-nmbo acnekTbl NEKLMOHHOIO
MaTtepuana okasanuncb HEMOHATHLIMU.

nabopatopHbie| Ons BbinonHeHust nabopaTopHol paboTel cneayeT NpeiBapuTENbHO N3YYnTb

paboTbl TEOPETNYECKN MaTepuan no CooTBeTCTBytowWel Teme. JlabopaTopHble paboTol
MO3BOSISIIOT MPEOA0NET Pa3PbiBbl TEOPUN C NPAKTUKON. [Nepen BbINONHEHEM
nabopaTtopHoi paboTbl crnefyeT BHAMATENbHO 03HAKOMUTLCS C 3a0aHNEM Ha
nabopatopHyto paboTy. 3atem cneflyeT HaMeTUTb NNaH BbIMOMIHEHUS 3aAaHus,
BbIBpaTb METOLbI pelleHVsi MoCcTaBneHHbIX 3a8ad. O6a3aTenbHol YacTbio paboTh
ABNSIETCS aHanM3 pesynbTaToB BbINOMHEHWS, BbIBOAbI.
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Bup pabor

MeToaouyeckme pekomeHoauum

camocTos-
TenbHas
pabota

CAMOCTOSATENbHASA PABOTA TtpebyeT, npex.ie BCero, N3y4eHnsi PeKOMeHyeMblx
MCTOYHMKOB U MOHOrpadomyeckmx paboT, ux pedepupoBaHus, NOAroTOBKM AOKNAA0B 1
c006LeHNiA. BaxkHbIM 3TanoM B CaMOCTOSITENbHOW paboTe ABNsSeTCs MOBTOPEHME
marepuana no KoHcnekTy nekumn. OfHa U3 rnaBHbIX COCTABNSIOWMX BHEAY AUTOPHOW
NOAroTOBKM - paboTa ¢ y4ebHukoMm. OHa npennonaraeT: BHUMATENbHOE NPOYTEHME,
KpUTMYECKOE OCMBICNIEHNE ColepXaHmnsl, 060CHOBaHWe COBCTBEHHO NO3nUMK No
JMCKYCCUOHHBIM MOMEHTAM, MOCTAHOBKWN MHTEPECYIOLNX BOMPOCOB, KOTOPbLIE MOTYT
cTatb npeaMeToM obcyxaeHns Ha cemuHape. Mpu paboTte ¢ TepMMHamMm HeobxoauMo
obpalartbcs kK CnoBapsiM.

3a4et

Lnsi noarotoBkK Kk 3a4eTy HEO6X0AMMO COrNacHoO Nporpamme AUCUMNANHGI 1
BOMPOCOB K NPOMEXYTOYHOW aTTecTaLuuy OCBOUTb TEOPETUYECKE OCHOBbI, 3aKPENUTb
MONy4YeHHbIEe NPaKTUYECKNE HABbIKW, METOAbI, MPUMEHSIEMbIE LS PEWEHNS 3aaay,
MCMoMb3ys Kak Matepuan ayLMTOPHON (POPMbl NPOBELEHUS 3aHATUIA, TaK U
PEKOMEHAOBAHHYIO NMTEPATYPY.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoORyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pasoBaTenbHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apantauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepwn AaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnd KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW A5 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMI0 U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayananbHo;

- NPpUMeHeHne NPorpamMmmHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHI/II7I, hopmMmpyeMbix
OUCUMMNIINHON, 3a CYET aNbTePHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro

KOHTPONA;

- yBenndeHne npoaonxXmnTenbHOCTh coayn o6yqarou.w|Mcs| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXKHOCTAMA

3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOLONXMTENBHOCTU BbICTYMNEHNS 00y4yatoLerocs npu 3awmte KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 44.03.05

"Megnarorvyeckoe obpasoBaHme (C ABYMS MPodouasiMm NMOArOTOBKM)" U Npodounto noarotoeky "Matematuka,
WHJpopMartmka n MHpopMaLMoHHble TexHonornn".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.22.01 Matemartunyeckoe moaenvposaHue B 6uonornm

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNsaMmM NOArOTOBKM)

npO(*)Vlﬂb noarotoBkn: MatemaTuka, VIH@OQMaTVIKa n VIH@OQM&QVIOHHI:IG TexHonornn

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.MnoxoTHuKoB, K.9. MeTog n NCKyCCTBO MaremMaTn4yeckoro MoaenmposaHus: kypc nekumii / K.9. NMnoxoTHMKOB. - 2-e
nag., ctep. - Mocksa: ®JIMHTA, 2017. - 519 c. - ISBN 978-5-9765-1541-3. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/1034329 (nata obpauweHusi: 05.03.2020). - Pexwvm goctyna: no noanucke.

2.Bbpatycob, A. C. [lnHamuyeckne cuctemol u mogenu buonorun / A.C. Bpatycb, A.C. HoBoxwunos, A.l1. MNnaTtoHos. -
Mockea : PUBMATJINT, 2010. - 400 c. ISBN 978-5-9221-1192-8. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/397222 (nata obpaiweHus: 05.03.2020). - Pexxum pocTtyna: no noanucke.

3.AHapeesa E.A., OnTumanbHoe ynpaeneHue buonormyeckumm coobwectsamm / AHapeesa E.A. - ApxaHrenbck : N1,
CADY, 2014. - 240 c. - ISBN 978-5-261-00880-4 - TekcT : anekTpoHHbIli // OBC 'KoHcynbTaHT cTyaeHTa' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785261008804.html (nata obpaweHuns: 05.03.2020). - Pexum goctyna : no
noanmcke.

4.Metpos, A. B. MogennposaHue npoLieccos 1 cucteM : yuebHoe nocobue / A. B. MNeTpos. - CaHkT-MNeTepbypr: JlaHb,
2015. - 288 c. - ISBN 978-5-8114-1886-2. - TeKCT : 3NeKTPOHHbIiA // JlaHb : anekTpoHHO-6ubnnoTeyHas cmctema. - URL:
https://e.lanbook.com/book/68472 (nata obpaweHus: 05.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

JononHuTtenbHas nuteparypa:

1.Kpacc, M. C. MozennpoBaHue 3Kon0ro-akoHOMUYeckux cuctem: ydiebHoe nocobue / M.C. Kpacc. - 2-e nsga. - Mockea :
NH®PA-M, 2013. - 272 c. (Bbiclwee obpazosarune: Maructpatypa). ISBN 978-5-16-006597-7. - TekCT : aNeKTPOHHbIN. -
URL: https://znanium.com/catalog/product/398940 (nata obpaiieHusi: 05.03.2020). - Pexum nocTtyna: no noanuncke.

2.MaBpwunosa J1.B., MaTematuyeckoe MoaenmpoBaHne BOAHbIX 3KOocUCTeM : y4ebHoe nocobue / Maspwnosa J1. B. -
KpacHospck : CDY, 2016. - 202 c. - ISBN 978-5-7638-3524-3 - TekcT : anekTpoHHbIii // 9BC 'KoHcynbTaHT cTyaeHTa' :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835243.html (nata obpaweHus: 05.03.2020). - Pexum
[ocTyna : no Noanncke.

3.dPepoToBa, E. J1. MNprknaaHble NHOpMaLIMOHHbIE TexHoNorMK: y4ebHoe nocobue / E.J1. depnoTosa, E.M. MNMopTHOB. -
Mockea : O ®@OPYM: HULL MH®PA-M, 2013. - 336 c. (Bbicwee obpazosaHme). ISBN 978-5-8199-0538-8. - TekcrT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/392462 (nata obpalieHmsi: 05.03.2020). - Pexum goctyna:
no Noanucke.

4.Camapckuin A.A., MatemaTtundeckoe mogenuposaxue: oen. Metogbl. Npumepsl / Camapckuii A.A., Muxannos A.T. -
2-e n3ga., ucnp. - Mockea: PU3MATIINT, 2005. - 320 c. - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [canT].
- URL : https://www.studentlibrary.ru/book/ISBN592210120.html (nata obpaweHus:: 05.03.2020). - Pexxum goctyna: no
noanucke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.22.01 Matemartunyeckoe moaenvposaHue B 6uonornm

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

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpogounb NoaroToBkM: MatemaTvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

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-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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