Mporpamma gucumnnudel "Meton cummetpumn”; 01.04.01 "Matematuka".

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

1..""‘“ o E_qu

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

I'Iporpamma ANCUUNNNNHDbI
Meton cummeTpumn

HanpasneHue nogrotosku: 01.04.01 - MaTemaTuka

Mpodounb NoarotToBkn: AHaNM3 Ha MHOroo6pa3unsix
Keanudomkauus BbiNnyCKHUKA: MarnucTp

dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"op Havana obyyeHus no 0bpasosartenbHOl nporpamme: 2019

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma gucumnnudel "Meton cummetpumn”; 01.04.01 "Matematuka".

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

CtpaHnua 2 13 9.




Mporpamma gucumnnudel "Meton cummetpumn”; 01.04.01 "Matematuka".

Mporpammy omvcuunnnHebl paspabotan(a)(n) Bepywmii HayyHbIR COTPYAHMK, A.H. (noueHT) Katomos U.P. (PernoHanbHbIi
Hay4HO-06pa3oBaTenbHbI MateMaTuieckuii LeHTp, KAY), ligis.Kayumov@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
MK-1 CnocobeH chopMynMpoBaTh 1 pelwatb akTyasibHble U 3Ha4YMMbIe 3a4a4u

doyHOaMeHTanbHOM 1 NPUKNagHON MatemMaTuku

MK-5 CnocobeH npenofasatb MateMaTrky 1 MHOPMATKKY B CPeOHEN LWKONe,
cneumnanbHbiX y4ebHbIX 3aBeeHMSIX, BbICILMX YYeOHbIX 3aBEEHMSX HA OCHOBE
NONy4eHHOro (oyHIOAMEHTANBHOro 06pa3oBaHns

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

NPVHUMN NPOLOIXEHNS MO CUMMETPUMN aHANUTUYECKNX COYHKLNIA
JonxeH ymeTb:

NMPUMEHSATb APOBHO-NMHEHbIE PYHKLMM B PA3NIMYHBIX FEOMETPUYECKUX 3aa4ax C UCMONb30BaAHNEM KOH(POPMHOCTU
1 CMMMETPUN

JlonxeH Bnagetb:

METOLOM CUMMETPUM B MPUMEHEHUM K KPAEBbIM 3a4a4aMm, a TakXe B pas3nnyHbix 0606WeHNSX CUMMETPWIA
(CMMMETPUS OTHOCUTENBbHO KPUBBIX 1 CUMMETPUS HA PYMAHOBbBIX MOBEPXHOCTSX)

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
nyoénn4YHoO NpeacTaBnsaTb COOCTBEHHbIE U N3BECTHbIE Hay4YHble Pe3y/bTaTbl N0 METOLY CUMMETPUM

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoveHa B pasgen "61.8.10B.05.06 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.01 "MaTtematnka (AHann3 Ha MHoroobpasausix)" n oTHoCKTCS K
AMCUMMNNMHaM no Belbopy.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpyL0eMKOCTb AUCLMMNAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuML(bl) Ha 144 yaca(os).

KoHTtakTHasi paboTa - 42 yaca(oB), B TOM 4Ynucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 66 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMMUHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oucumniauHbl / UX TPYyAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. dopmyna onst otobpaxxeHust
1.looHoCBA3HOM 06NacTK Ha Kpyr Yepes 2 2 4 0 8
rpynny CUMMeTpum
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Mporpamma gucumnnudel "Meton cummetpumn”; 01.04.01 "Matematuka".

Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 2. OtobpaxeHne Kpyrosoii
> MHOrOCBSI3HOW 0BnacTu Ha Kpyr ¢ 5 4 4 0 8
‘|KoHUEHTpUYeCKMK paspesamm 1 Ha
Ipyrvue KaHoHmyeckue obnactu
Tema 3. [NpencTtasneHne onepartopa
LWBapua onst KpyroBblX MHOrOCBA3HbIX
3. - 2 4 8 0 15
obnacTeit Yepes rpynny cMMMeTpun
Tema 4. OneMeHTapHble NpUMepbI
NnpuMeHeHnsa Metona CMMMeETpuUn B
4. KpaeBbIX 3a4ayax 1 B 3aaadax 2 2 10 0 15
obTekaHus
Tema 5. Knaccudpukaums
04HOCBSI3HbIX aBTOMOPTOHbIX
5.|obnacreir. MpumeHeHus 2 2 2 0 20
CUMMETpU3aLmmn n
KBA3WKOHPOPMHON CUMMETPUN
Toro 14 28 0 66

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. dopmMyna ons oto6paxeHUs 04HOCBA3HOM 06/1aCTK Ha KPYr Yepe3 rpynny cuMMeTpum

MocTpoeHne 31O POPMY/bl OCHOBAHO HAa TOM, YTO OAHA W3 ABYX TOYEK, CUMMETPUYHbBIX OTHOCUTENBHO NPSIMON 1K
OKPY>XHOCTM, NpeobpasyeTcs B HyNb, a BTopasi B 6eCKOHeYHOCTb. [lokasatenbCTBO TEOPEMbI O TOM, HTO FIMHUSMM
CUMMETPMWN NNOCKOCTU ABASIOTCS NPSIMblE, OKPYXXHOCTU M TOMBKO OHW. [psiMasi nnm okpyXHOCTb pa3fenser nnocKocTb
Ha [Be YacTu, KaxAaas U3 KOTopblX SBASETCS DyHOAMEHTaNbHON 06nacTbio ABYYNEHHON FPyMnbl CUMMETPUW.

Tema 2. OTo6paxeHue KpyroBoil MHOrocBsi3HOM 061acTu Ha KPYr ¢ KOHLLEHTPUYECKMMU pa3pe3aMu U Ha gpyrue
KaHoHu4Yeckue obnactu

HoBble reomeTpuyeckne aghhekTbl MonyvaroTes, Koraa yHaameHTanoHas obnacTb rpynmbl CUMMETPUN SBRSIETCA
MHOrocBsiaHoi. OkasbiBaeTcs, 4TO aHanor oopmynbl st 0TOBpaxeHus 0LHOCBA3HON 06NacTM Ha KPYr Yepes rpyrnny
CUMMETPUN LAET B 3TOM Clyyae oTobpaxKeHne MHOrOCBA3HOW 06nacTh Ha KPYr C KOHLEHTPUYECKMU paspe3amu.

Tema 3. MpencraeneHune oneparopa LUBapua ons KpyroBbiX MHOFOCBSI3HbIX o6nacTei Yyepes rpynny CUMMeTpUn

Mop 3apnayeit LBapua noHMMaeTcs 3aadya BOCCTAHOBEHUS aHANUTUYECKOM CPYHKLIMM B HEKOTOPOW obnacTu no
W3BECTHOMY Ha rpaHuue aToi 0bnacTy 3HaYEHWIO BELLECTBEHHOM YacTu coyHKUmK. Pewexmne 3anaym Weapua
3anucbiBaeTcsl 06bIYHO B CMMBONMYECKOM BUAe Yepes onepaTop LIeapua, KoTopblii CTPOUTCSA HA OCHOBE KOMMIEKCHOM
yHKUMy [prHa. Ons 3anucy coyHKuum puHa TpebyeTcst 3HaHne rpynrbl CUMMETPUN.

Tema 4. dneMeHTapHble NPUMepbl NPUMEHEHUs MeToaa CUMMETPUM B KpaeBbiX 3aaadax v B 3agadax o6TekaHus

Mpw pelweHnn KpaeBbIx 3a4a4 NS aHANUTUYECKNX (DYHKLWA naes CMMMETPUU 0BbIYHO COeaUHSIETCS C ULeei
aHannTn4eckoro I'IpO,EI,OJ'I)KeHVIFL ECI'IVI KpaeBoe ycnosme nMeeT g aHannTn4eckKoro COoTHowWweHus, 1o 1) C
NCNONb30BaHMEM MPUHLMMNA CUMMETPUMN NONy4aeM N3 3TOMO KOHTYPHOrO COOTHOWEHMS (PYHKLMOHANbHOE ypaBHeHne
BOMM3K KOHTYpa 1 2) NPOA0NXaAEM (PYHKLIMOHANBHOE YpaBHEHUE B 06MACTb C yYETOM MOSIBASIOWMUXCS NPY 3TOM
0CODEHHOCTEN.

Tema 5. Knaccucpukauus ooHOCBA3HbIX aBTOMOPPHbIX o6nacteit. puMeHeHUs cumMeTpusauum u
KBa3nKOH(POPMHON CUMMETPUM

MprMeHsieTCs HECKONbKO BMAOB cuMMeTpusaumu: LLtenHepa, Weapua n cummeTpusaums obnacteit OTHOCUMTENBHO
npsMon. Yawe npyrux ncnonb3yercs cummeTtpusaums LWrenHepa v kpyroeas cummetpusauns. CummeTpumsauns
LTeiHepa - 3T0 NpeBpaLeHne KOHeYHON 0651acTy B 3epKarnbHO CUMMETPUYHYIO 06nacTb OTHOCMTENIbHO OCK, KOTopas
nepecekaeT UCXOOHYO 06nacTb.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl 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)

MathGuide - http://www.mathguide.de/ Wolfram MathWorld - - http://mathworld.wolfram.com/
EnvHoe okHO pocTyna k obpasoBaTtenbHbiM pecypcaM - http://window.edu.ru/
Obwepoccuiickuii Matematunyeckuin noptan Math-Net.Ru ? - http://www.mathnet.ru/
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Mwup matemaTnyeckux ypaBHeHui - hitp://eqworld.ipmnet.ru

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nexkuum B xone NeKUMoHHbIX 3aHSATWI cneayeT BECTW KOHCNeKTMpoBaHue yuebHoro matepuana. Obpatwatb
BHMMaHue Ha KaTeropun, OopMynMpoOBKM, packpbliBatolme cofepXaHne TeX NN NHbIX SBNEHWA 1
MPOLIECCOB, Hay4YHblE BbIBOAbI 1 MPAKTNYECKMEe PeKOMEHAALNM, NMONOXUTENbHbIA OMbIT B 0PaTOPCKOM
nckyccTee. XenaTtenbHo 0CTaBuUTb B pabo4nx KOHCMekTax

Monsi, Ha KOTOPbIX AeNaTh MOMETKU N3 PEKOMEHA0BAHHON NUTepaTypbl, AOMONHSOWME Matepuan
MPOCNyWaHHON NeKLuK, a Takxe noavyepkusaiolume ocobyio BaXXHOCTb TEOPETUYECKMX MONTOXEHNA.
3anaBatb NpenoaBaTento yTOUHSIoWME BONPOCH! C LIENbo YACHEHUS TEOPETUYECKMX MONOXEHWIA,
paspeLleHyst CMOPHbIX CUTYyaLWiA.

npakTudeckme | PekomeHoyeTcs nocne nekumm camocTosiTenbHO pa3obpaTbesl B MaTeprane nekummn 1 noctapartbes
3aHATUS ero noHsTb. [Npn 3ToM HeobxoamMo obpaluatbes K y4ebHOMY Nocobuio, No KOTOPOMY M3NaraeTcs

y4ebHbli MaTepuan. [lopabaTtbiBaTe CBOV KOHCMEKT NeKUMK, Oenasi B HeM COOTBETCTBYIOLWME 3anncy

13 NuTepaTypbl, PEKOMEHL0BAHHOM NpPenonaBaTenem.

B TeueHMe cemMecTpa Ha NPaKTUHECKMX 3aHSATUSAX CTYIEeHTbl pPelaroT 3a4a4yn, yKkasaHHble

npenoaaBaTenem, ¢ oT4ETaMK 0 PelEHHbIX 3aaadax. [onyyaoT goMalwHue 3afaHns ons

3aKpenneHns NoNy4eHHbIX Ha 3aHATUSIX HABbIKOB.

MpopaboTaHHble NEKLMX MOMOTYT B PELEHUN 3a4a4 Ha NPaKTUHECKMX 3aHATUSIX U 3a4aHHbIX Ha AOM.

CaMOCTOSA- CBoeBpeMeHHOG N Ka4eCTBEHHOE BbINOIHEHNE CaMOCTOSATENbHOW pa60Tb| 6a3v|pyeT09| Ha

TenbHas cob6ntoaeHNN HaCcTOAWMX peKOMeH,D,aLlMIZ N n3y4eHmn peKOMeH,ElOBaHHOIZ nmtTepartypbl. CTy,EleHT

pa60Ta MOXEeT OOMOMHUTb CMUCOK UCMONb30BaHHOMN nntepartypbl COBpeMeHHbIMA NCTOYHUKAMU, HE
npencrtasneHHbIMA B CMNCKE peKOMeH,D,OBaHHOIZ nmntepartypbl, n B JanbHenwweM Ucrnonb30BaTtb
COOCTBEHHbIE NOArOTOB/IEHHbIE yqe6Hb|e Matepuanbl Npn HaNnMcaHMn BblMYCKHbIX pa60T. KpOMe TOro,
CyleCTBYIOT N KOHKPEeTHble MeToaAn4YeCKne yka3aHuns, KoTopble 3aBUCAT OT YPOBHA, cnocobHocTel n
npensapuTenbHbIX 3HaHWi o6yqarou.u/|xc9|. X MOXHO nonyynTb TONbKO Ha I'IO,D,pO6HbIX
KOHCYNbTaUMAX, KOTOPbIE NPOBOAUT npenonasartesib C rpynn0|7| nnn nHomnsngyanbHo.

aK3aMeH Mpn NoAroToBKE K 3Kk3aMeHy HeobXxoaumMo 0bpaTTb BHUMaHWE Ha KYEBBIE MOHATUS Kypca:
1) NnepeyncneHne KNaccoB PacIUMPEHHbIX rPYNM APOOHO-IMHEHbIX NpeobpasoBaHuii,

2) KOHZPOPMHBIE 0TOBPaXEHNS MHOFOCBSA3HbIX 0bnacTei Ha KaHOHWYeckue obnacTv METOAOM
CYMMETPUW.

MoLroToBMTL BONPOCHI K KOHCY/bTaLUW Nepes 9K3aMeHOM.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe AUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynko)

MatepunanbHo-TexHu4eckoe obecnedeHme obpasoBaTtenibHOrO Npouecca no AnucumnanHe (Moaynto) BknoyHaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE 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 CNELMANnM3npPOBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpeﬂ,CTBa apgantauumm npenopgasaHus guCcUNNNIUHBbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpw HeobxoomMmMocTy B 06pas3oBaTesibHOM NMPOLECCE NPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITAE NHpopMaLMKN 0ByyatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 01.04.01
"MaTtemaTuka" n Marmctepckoi nporpamme "AHanns Ha MHoroobpasnsx".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.05.06 Metoa cummetpumn

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTteparypa:

1. ABxagves @. . BBefieHME B reOMETPUYECKYIO TEOPUIO (OYHKLMIA: y4eb. nocobre/d. I.ABxaaves. - KazaHb: KazaH.yH-T,
2012. - 127 c. Pexwnm poctyna:

https://kpfu.ru//staff_files/F190155061/Lecture.pdf

2. CBelWwHnKoB, A.I". Teopusi hyHKLIMIA KOMNNEKCHO NepeMeHHol [OnekTpOoHHbIN pecypc] : yuebHuk / A.l'. CBELWHUKOB,
A.H. TuxoHoB ; nog pen. B.A. VinbuHa. - OnekTpoH. aaH. - Mocksa : ®usmartnumt, 2010. - 336 c. - Pexxum goctyna:
https://e.lanbook.com/book/48167

3.JlbBoBCKMiA, C.M. Jlekumm no KOMANEKCHOMY aHanu3y [OneKTpoHHbIA pecypc] : yuebHoe nocobuwe / C.M. JlbBoBCKUIA. -
OnekTpoH. aaH. - Mockea : MLUHMO, 2009. - 136 c. - Pexum goctyna: https://e.lanbook.com/book/9365

JononHutenbHasa nuTteparypa:

1. EBrpacpos, M. A. AHanuTndeckue coyHKLMM [ONeKTPOHHbIN pecypc]: yuebHoe nocobure / M. A. EBrpados. - SnekTpoH.
naH. - CankT-MNeTepbypr: NlaHb, 2008. - 448 c. - Pexum goctyna: https:/e.lanbook.com/book/134

2. AkceHTbeB J1. A. CO0OpHUK 3a0ay No Teopvm OyHKLMIA KOMMNIEKCHOrO NEPEMEHHOIO 1 OnepaunoHHOMY UCHUCNEHUIO:
yuyebHoe nocobvie ons CTyLeHTOB Mex.-MaT., on3. dpak., pak. BMK yH-Ta 1 ¢pak-Ta noBbiEHUs KBanugukaumm
npenonasatenen / J1. A. AkceHTbeB. - KasaHb: KasaHckuii rocynapctBeHHbin yHuBepcutet, 2005. - 124 c.

3. CHopHUK 3a8a4 Mo Teopum OYHKLMA KOMMNIEKCHOTO NEPEMEHHOIO U ONEPALIMOHHOMY UCHUCTIEHUIO [DNEKTPOHHbI
BapuaHT]: ydebHoe nocobue Ons CTyLEHTOB MeX.-MaT., pua. gpak., dpak. BMK yH-Ta 1 dhak-Ta noBblweHns
kBanudpmkauun npenopasarteneri / J1. A. AkceHTbeB. - KadaHb: KasaHckuii rocyjapcTBeHHblin yHuBepcutet, 2005. - 124
c. Pexxum goctyna:

http://dspace.kpfu.ru/xmlui/bitstream/handle/net/116254/zadachnik_tfk.pdf;jsessionid=B2B8FAEEACBDD2AD3E6431852D5E0(

4. 3eposuy 3.U., BewecTBeHHbIN 1 KOMNNEKCHBIV aHanm3. B 6 4. Y. 2. VIHTerpanbHoe ncuncnenve oyHkunii
ckansipHoro aprymenTa. Y. 3. [ncpchbepeHumansHoe ncumcneHme [AneKTpoHHbI pecypc]: y4eb. nocobue. / 3.U.
3BepoBuY - MuHck : Bbiw. wk., 2008. - 306 c. - ISBN 978-985-06-1305-9 - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9789850613059.html
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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