MporpamMma aucumnivHbl "CUMMETPUYECKME MHOMOYNEHBI U UX NMPUMEHEHMWE B WKOMbHON anrebpe”; 44.03.01 "Menaroruyeckoe
obpasoBaHue".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

DE
wW CEL e
+ ﬁ:f

bHOWN aeAaTensHocT KOY

: no Dﬁ%ﬁ’
BPH%%’
/s, (10 KOY)
- 1,1&'1"“ .

2o A S

4015 mons 2021

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
CuMMeTprYecKme MHOrO4YAEHbl U UX NPUMEHEHWE B LIKONbHOWK anrebpe

HanpaeneHne noarotosku: 44.03.01 - Meparornyeckoe 06pasoBaHue

Mpodpmnb noaroToBkn: Matematvka n MHOOPMAaLIMOHHbIE TeXHoNorun B 06pasosaHun
Keanndprkauus eeinyckHrka: 6akanaep

dopma obyyeHusi: 3a04Hoe

S3blk 0By4eHMsI: pycCKul

Non Havana obyyeHns no obpazoBatenbHoi nporpamme: 2021

- PAEKTPOHHBIH
Bil VHUBEPCHTET

CFMALMOHHS AHATVTAHECAAR CHTTEMA Ky



MporpamMma aucumnivHbl "CUMMETPUYECKME MHOMOYNEHBI U UX NMPUMEHEHMWE B WKOMbHON anrebpe”; 44.03.01 "Menaroruyeckoe
obpasoBaHue".

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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MporpamMma aucumnivHbl "CUMMETPUYECKME MHOMOYNEHBI U UX NMPUMEHEHMWE B WKOMbHON anrebpe”; 44.03.01 "Menaroruyeckoe
obpasoBaHue".

Mporpammy aomucuunnnHebl paspabotan(a)(v): LOUEHT, K.H. (BoueHT) KuHoep M.W. (kadhenpa BbiClien MaTemMaTuki u
MaTeMaTnyeckoro MoAeNMpoBaHus, OTAENEHe Neaarornyeckoro obpasosanuns), mkinder@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
KOMMneTeHuuun npuobpeTtaeMoi KOMNETEeHLUN
MK-1 [(OTOBHOCTb MCMOMb30BaTh OCHOBHbIE MOMOXEHWS KNACCUYeCcKMX pas3nenos

MaTemMaTn4eckon Hayku, 6a3oBbie MOEN 1 METOLBI MATEMATVKN U MHZDOPMATUKM B
NpogeccroHanbHoON AesTeNbHOCTM

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

- cnocobbl peleHus anrebpanyeckrx ypaBHEHW U 1 CUCTEM YPaBHEHUIA;

- cnocobbl Pa3NoXeHUs CUMMETPUYECKUX MHOTOYSIEHOB HA MHOXUTENN;

- cnocobbl [oKa3aTeNbCTBa HEPABEHCTB, CBA3AHHBIX C CUMMETPUYECKMM MHOFO4Y/IEHAMM.
JonxeH ymeTb:

- packnanbiBatb Ha MHOXUTENN CUMMETPUHECKNE MHOIo4YNEeHbl U MHOIo4YNeHbl, ceoadlnecd K HAM C NOMOLLbIO
3aMeHbl NepeMEHHbIX;

- pewartb cucTeMbl anrebpanyecknx ypaBHEHWA 1 CUMMETPUYECKNE CUCTEMbI YPaBHEHWIA;
- onpeuenmb, NMerT N 3adaHHble MHOIo4/1eHbI o6ume KOpHVI.
JonxeH Bnanetb:

- OCHOBaMu 1 annapaTtom TEOPUN MHOrO4IEHOB HECKONbKUX NEPEMEHHbIX AN peLeHns 3a0ay WKONbHOW MaTeMaTuku
rno teme "MHoro4neHb!".

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- pewaTtb TMNOBble MateMaTnyeckme 3anaydun Kypca,;

- NCMOoNb30BaTb OCHOBHbIE (PAKThbI 1 METOAbI TEOPUN MHOTOYNIEHOB OT HECKOJIbKMX NEePEMEHHbIX B CBOEM
npodpeccuoHanbHom AesATenbHOCTH,;

- NTPUMEHATb MeTOobl TEOPUN CUMMETPUYECKNX MHOIFOYNEHOB A4 peweHnsa 3agay WKOMbHOW anre6pb|.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.01.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npocdpeccroHanbHoin obpasoBatenbHol nporpammbl 44.03.01 "Meparormyeckoe obpasoBaHue (Matematuka u
VHPOPMAaLOHHBIE TEXHONOMUM B 06pa3oBaHnu)" U OTHOCUTCS K AUCUMNANHAM MO BbIBOpY.

OcBauBaetcs Ha 3 kypce B 5 ceMecTpe.

3. 06bem aucuMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHasi paboTa - 13 4aca(oB), B TOM Yncie nekumun - 4 4yaca(oB), npakTUdeckme 3aHaTus - 8 yaca(os), nabopaTtopHblie
paboTbl - 0 4aca(oB), KOHTPO/b caMoCcToATENbHOM paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 55 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 4 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHDI: 3a4eT C OLLEHKOM B 5 cemecTpe.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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MporpamMma aucumnivHbl "CUMMETPUYECKME MHOMOYNEHBI U UX NMPUMEHEHMWE B WKOMbHON anrebpe”; 44.03.01 "Menaroruyeckoe
obpasoBaHue".

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

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

Tema 1. KOnbLO MHOFOYNIEHOB OT HECKOJBbKNX
1 |Heu3BeCTHbIX. Nekcukorpadcpuyeckoe 5 5
" [pacnonoxeHne 4neHoB MHOro4neHa.

Tema 2. Konbuo CUMMETPUYECKUX
o [MHOTO4NIEHOB OT HECKObKMX NEPEMEHHbIX. 5 0

" |9nemeHTapHbIe cuMMeTprYeckne
MHOrOYNEHBI.

Tema 3. lNpunoxeHune Teopuu
CUMMETPUYECKUX MHOTO4STIEHOB K WKOJTIbHOM
3 anrebpe. PaznoxeHue cumMmMeTpuyeckmx 5 0
" IMHOro4YNeHoB HECKOJMbKUX NMepeMeHHbIX Ha
MHOXMTENW. CTeneHHble CyMMBbI.

Tema 4. lNpunoxeHune Teopun

CYMMETPUYECKNX MHOMOYNIEHOB K LUKOSTbHOM
4. |anrebpe. PeweHne cUMMETPUYECKNX CUCTEM 5 0 0 2 0 0 0 11
ypaBHEHWU 1 foKasaTeNbCTBO HEPABEHCTB.

4.2 CopepxaHue nuclMnnuMHbl (Moaynd)

T ;qhﬁ(%:ﬁ?gﬂm@m%mm%%nbmx HeN3BeCTHBX. JleKcikorpacbueckoe(pacion@keHne WieHos 11

[NodppespyVe KOMbLIa MHOTOYNIEHOB OT HECKOMbKIMX [jepeMgHHbl. VIHOyKgyBHpIN NQAXON K @ripefienguuniolkongua | 55
HOF04neHoB. Jlekcukorpaduyeckoe ynopsaoieHe cnarpemblx B 3anmcn MHOro4NneHR OT HECKONbKUX NePEMEHHDbIX.
BbiCwmii YneH MHorouneHa. JleMma o BbICLEM YNleHe CUMMETPUYECKOr0 MHOro4NeHa. Bbicwnii yneH nponaseneHns
MHOTO4/TEHOB.

Tema 2. Konbuo CUMMeTpUu4YeCKMX MHOro4ieHOB OT HECKOJIbKNX NepeMeHHbIX. 3nemeHTaprle CuMMeTpuyeckune
MHOrou4JieHbl.

Onpe,u,eneHme CUMMETpPUN4EeCKOro MHoro4neHa. Onepau,vwl Hand CMMMEeTPpU4eCKMMN MHOIro41eHamMu. nOCTpOGHI/Ie Konbua
CUMMEeTPpN4eCKX MHOro4neHoB. SneMeHTapr|e CMMMeTpun4eckme MHOro4neHbl. TeopeMa Buera. JleMMma 0 BbiCLIEM
4YyieHe npon3eeneHnsa CMMMeTpn4eCckmnx MHOro4neHoB. OcHoBHas Teopema O npencraBieHnn CMMMEeTpn4eCcKoro
MHOro4jieHa B Buae MHoro4dieHa oT aneMeHTapHbIX CUMMETPUN4eCKNX MHOIO4J1EHOB. TeopeMa €ONHCTBEHHOCTW.

Tewma 3. I'IpvmoerMe Teopnn CUMMeTpu4eCKnx MHOroysieHoB K LLUKONMbHOMN anre6pe. PasnoxeHue
CUMMeTpU4YeCKnxXx MHOro4wieHoB HeCKOJIbKUX nepeMeHHbIX Ha MHOXUTEeNN. CreneHHble CYMMbI.

MpencTtaBneHne CUMMETPUYECKNX MHOTOYNIEHOB Yepes aNieMeHTapHble. PasnoxeHne Ha MHOXUTENN MHOro4YNieHa oT
HEeCKONbKUX NepeMeHHbIX B BUae KOMBMHaLUM 3NeMEeHTapHbIX CUMMETPUYECKUX MHOro4YneHoB. Crnyyai oJHOPOAHbIX U
HEeOHOPOAHbLIX CUMMETPUYECKUX MHOTO4YNIeHOB. CTeneHHbIe CyMMbl CUMMETPUYECKNX MHOTOYNEHOB. PekyppeHTHbIe
GPOPMYIbl A1 CTENEHHBIX CYyMM.

Tema 4. I'Ipvmoerue Teopn CUMMeTpu4eCKmnx MHOroysieHoB K LLUKONMbHOMN anre6pe. PelwueHue CUMMeTpUu4eCcKunx
CUCTEM ypaBHeHuﬁ U pokKka3aresibCTBO HepaBeHCTB.

CI/IMMeTpVILIeCKI/Ie CUCTEMbI ypaBHeHVII7I. BcnomoraTenbHbI MHOFO4YEeH OT KOpHGI7I. I'Ip|/|n0>|<eH|/|e Teopun
CUMMETPNYECKMX MHOIro4NneHoB K pelweHnto nppaunoHanbHbIX ypaBHeHI/II‘/'I n CnucTem ypaBHean7|. CeeneHue K cny4aro
cucrtem ons CMMMeTpmn4eCknx MHOro4iaeHos. OueHkn n HepaBeHCTBa MeXay 3N1eMeHTapHbIM/ CUMMETPUNYECKNMN
MHOro4fieHaMm 1 Ux KoMbHaLUsIMK. rlpI/IMeHeHI/Ie OCHOBHbIX HEPABEHCTB MeXay 3J/IeMeHTAPHbIMN CUMMETPNYECKNMIN
MHOro4neHamu. IlokasartencTeo HepaBeHCTB MeXnay KOMOUHaLMSaMU 3NeMeHTapHbIMN CUMMETPUYECKNMA

MHOro4Y/1IEHaMu.
Tema 5. Pe3aynbtaHT U JUCKPUMUHAHT MHOTOYJIEHOB.

PesynbTaHT ABYX MHOro4neHoB. OCHOBHOE CBOMCTBO pe3ynbTaHTa. PaHr matpuua, CBS3aHHOW C pe3ybTaHTOM LBYX
MHOrO4NeHoB. Pe3ynbTaHT ABYX MHOrO4IeHOB. PelleHne cMcTeMbl ABYX YPaBHEHWUI C OBYMSI HEU3BECTHbIMW. YacTHble
cryyau, CBsi3aHHbIE C HANIMYMEM KOPHEN Y CTapLUMX KOSGPMLMEHTOB MHOrO4YNEHOB. JduckpuMuHaHT. Obwue KopHU
3a4aHHbIX MHOMOYNIEHOB.
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MporpamMma aucumnivHbl "CUMMETPUYECKME MHOMOYNEHBI U UX NMPUMEHEHMWE B WKOMbHON anrebpe”; 44.03.01 "Menaroruyeckoe
obpasoBaHue".

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerTa, nporpaMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 rona Ne245)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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A collection of computer algebra systems - http://www.computeralgebra.nl/systemsoverview/special/systems.html
Curriculum and Assessment in an Age of Computer Algebra Systems - https://www.ericdigests.org/2003-1/age.htm

WolframAlpha: Computational knowledge engine - http://www.wolframalpha.com/input/?i=polynomials WolframMathWorld
- http://mathworld.wolfram.com/

WolframMathWorld - http://mathworld.wolfram.com
Cunctema KomnbloTepHol anrebpbl - https://wiki2.org/ru/Crnctema_koMnbioTepHon_anrebpbl

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nexuunu MpucTynas K 3y4eHuto HOBOM y4ebHOol OMCLMNNNHBI, HE0HX0AMMO 03HAKOMUTBLCS C y4eBHO
nporpamMmoit, y4ebHoi, Hay4HoW 1 MeTOANYECKON NMTepaTypoii, 3aBeCTh HOBYIO TeTpaab NS
BbINOMHEHNS NpakTu4eckmx 3anaHuii. ObpalaTte BHUMaHWE Ha KaTeropum, oopMynnpoBKHM,
packpblBaloWme coaepxaHme Tex Unmn UHbIX SBNeHU N NpoLecCcoB, Hay4Hble BblBOObI U
npakTnyeckme pekoMeHgauun. XenatenbHo 0CTaBUTb B paboymx KOHCNeKTax nons, Ha KoTopbIX
henatb NOMeTKN N3 peKkOMeHO0BaHHOW nuTepaTtypbl. 3a4aBaTh NpenoaasaTento YyToYHsowmne
BOMPOCHI C LieNIbI0 YACHEHUS U3Y4eHMS HOBOMO MaTtepuana, paspeLweHunst CNopHbIX CUTYaLuniA.

npakTnyeckme | B xoe noAroToBkU K MpakTUYECKMM 3aHATUSIM U3YYnUTb NMTEpaTypy MO BONPOCAM, Bbi3BaBLINM
3aHsATUA Hanbonblne 3aTPyLHEHNS HA NEKLMOHHBIX 3aHSTUSIX, NPW 3TOM Y4eCTb PEKOMEHAALNM
npenogaeatens n TpeboBaHUs yuebHOW Nporpammbl. BeINONHSATL NpakTnyeckne 3anaHus,
BbloaBaeMble npernoaasatenem. [oAroToBKy K NPakTUYECKNM 3aHSTUSIM OCYLLECTBNSTh B
COOTBETCTBMM C PEKOMEHLAUMSIMU, N3NOXEHHBIMY B METOANYECKMX paspaboTkax.

CaMOCTOSA- CamocTosTenoHas pa60Ta BK/toyaeT B cebs caMocTosiTenbHoe pelweHne 3a8ay no Kaxaomnm teme un
TenbHas YCTHOE npencraBneHne peweHnin 3aaady Ha NpakTUYecknx 3aHATUAX B ayauTopun. B cootBeTcTBUM C
pa60Ta Kax.oon temon 06yqaeMb|M npegnaraeTcsd nepedeHb 3ana4d U Teopem Oss CaMOCTOATENIbHOIo

peweHns ¢ nanbHenWnm ero 060y)KJJ,eHI/1€M. |_|pl/l peweHnn 3anad cnenyeTt npuoepXxXmearTbCcs

pekoMeHJauuni npenogasarens.

3a4eT C Mpv NOAroTOBKE K 3a4eTy NOBTOPSATb NMPOMAEHHBIN MaTepuan B CTPOrOM COOTBETCTBUM C yHebHOM
OLIEHKOM MPOrpammoii, MpPUMepPHbLIM NepedHeM y4ebHbIx BONPocoB. icnonb3oBaTte MaTepurarsl, 0bcyxnaemble
Ha 3aHATUSX, TUTEPATYPY, PEKOMEHOO0BAHHY0 Npenogasatenem. ObpatnTb 0coboe BHUMAHUE Ha
TeMbl Y4eBHbIX 3aHATUIA, NPOMYLWEHHbIX CTYAEHTOM MO PasHbIM npuyrHaMm. MNpu HeobxoauMocTy
06paTnTbCs 3a KOHCYNbTaUMel 1 METOLMYECKON MOMOLLBIO K MPEMNOoAaBaTento.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJOIMM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YeMbIX NMPU OCYLLECTBNeHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCUMNNNHBI (MOOYNS).

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

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

MoMelueHns ons caMoCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHAaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C MpenoaaBaTeneM, yKoMNIekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauumv npenopgasaHus auCUNNMNIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNMAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTV B 06pa3oBaTesibHOM NMPOLIECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMK 0By4YatoWMMUCS MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,ﬂ,06HbIe ONS pas3nunyHbIX Nob30BaTeNen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

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

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 44.03.01

"Megnarorvyeckoe obpasoBaHme" 1 NPouo NoAroToBkM "MaTtemaTvka n MHPOPMaLIMOHHbIE TEXHONOTUN B
obpaszoBaHmn".
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnve noarotosku: 44.03.01 - Mepnarormyeckoe obpasoBaHue

Mpodpunb nogrotoBkM: Matematrka n MHGOPMaLIMOHHbIE TEXHONOrMK B 06pa3oBaHum
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021
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2020. - 416 c. - ISBN 978-5-8114-4867-8. - TekCT : aneKTpOHHbIN // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/126709
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JdononHutenbHaa nuteparypa:

1. Nanun, E.C. Kypc Bbicwei anrebpbl. [9neKTpoHHbIA pecypc] : y4eb. - AnekTpoH. aaH. - CM6. : NaHb, 2009. - 368 c. -
Pexwum goctyna: http://e.lanbook.com/book/246

2. OkyHes, J1.5. C6opHMK 3aa4 no Bbiclwel anrebpe. [OnekTpoHHbIn pecypc] : y4eb. nocobure - AnekTpoH. aaH. - CI16. :
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnve noarotosku: 44.03.01 - Meparormyeckoe obpasoBaHue

Mpodpunb nogrotoBkM: Matematvka n MHOPMALIMOHHbBIE TEXHONOrMK B 06pa3oBaHum
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HoE

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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